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Peak gratefulness

News

I’ve come to the conclusion the
whole world has turned into a giant
moanathon. Given the opportunity,
normally via social media, too many
people seem ready and willing to moan
about anything and everything.

New deal signed on e-paper displays

10

Report

Well, my fightback begins here and
now. I’ve decided to live my life in a
permanent state of peak gratefulness.
I’m grateful that you, our readers,
who have decided to swap your most
valuable resource—time—to read
what I and others have to say. I’m
grateful to our advertisers for their
faith in Electronics Sourcing as a trusted
platform for their marketing messages.
I’m grateful to all the public relations
professionals for nudging me with
ideas for articles and responding within
minutes to requests for words and
pictures.

Fall in sales won’t last

20

Anti-counterfeiting
Adapting to new terrain

30

EDS Preview

Make time for quality conversation

I’m grateful to component manufacturers
who risk everything ploughing their
time, energy and money into research
and development. I’m grateful to CEMs
and OEMs for building their cathedrals
of manufacturing excellence and I’m
grateful to the entire distribution
industry for oiling the wheels of this
giant industry.
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I’m grateful to MMG Publishing for
providing me with the opportunity to
do this work and I’m grateful to all the
hardworking people who organise the
shows and events which allow me to
stay in touch with friends and colleagues
face-to-face.
In summary, I’m grateful to everyone in
this industry and I certainly feel a lot
happier for it.
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ES News

Buying into color sensing

TTI is now stocking the BH1749NUC color
sensor from Rohm Semiconductor, targeted
at LCD backlight screen adjustment in control
panels, tablets, cameras or mobile applications.
Ideal for industrial, medical, safety and security
equipment, the BH1749NUC is a low profile
surface mounted sensor. Operating voltage is
2.3 to 3.6V with an illuminance detection range
of 80klx and operating temperature range of
-40 to 85°C. The sensor detects red, green, blue
and infrared and can convert to digital values.
With a wide dynamic range and high sensitivity,
this sensor is said to determine illuminance and
color accurately, which is critical for automatic
backlighting adjustments.
www.ttiinc.com
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AEC-Q200 qualified chip
resistors in stock

Stackpole’s RAVF series convex termination chip
resistor arrays and RACF concave termination
arrays are in stock in many of the most popular
sizes, styles, and resistance values. The two
devices are AEC-Q200 compliant for several
sizes including 0402 X 2, 0402 X 4, and 0603 X
4 for the RAVF and 0603 X 4 for the RACF.
As per AEC-Q200, these resistors have an
operating temperature range of -55 to 150°C
and are designed to survive various electrical
and mechanical stress tests including:
temperature cycling, high temperature
operational life, biased humidity, ESD, board
flex, and terminal strength.
www.seielect.com
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New deal signed
on e-paper displays

KEEP RAIL-RELATED
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Rutronik is expanding its range of display
solutions to include the entire range of
products from Chinese manufacturer, Holitech
Technology. The lineup includes display
technologies such as TFTs and passive LCDs,
OLEDs, bistable e-paper displays, and touch
panels, as well as flexible printer circuits,
camera, and biometric modules.
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In addition to the standard range, Holitech
boasts extensive expertise in the field of
semi-custom display modifications, such as
adaptations for backlights, FPCs, cover glass,
and touch screens. The company’s main target
markets are industrial visualization, consumer,
medical, digital signage, and metering.
Senior marketing manager at Rutronik, Vincenzo
Santoro, commented: “With Holitech’s solutions,
we are filling gaps in our e-paper and TFT
portfolio. In addition, the partnership will allow
us to provide our customers with exclusive,
customized key solutions.”

EIN FACHMAGAZIN VON MMG PUBLISHING

www.rutronik.com
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Canadian distributor
extends power lineup

Diverse Electronics is now an authorized
distributor of Mean Well power supplies. Mean
Well manufactures more than 10,000 models of
AC/DC power supplies, DC/DC converters, and
DC/AC inverters, plus a comprehensive lineup
of LED drivers. The company prides itself on
its products’ reliability, explaining that the cost
of power failure is greater than the cost of the
power supply.
President of Diverse Electronics, Rick Masciotra,
said: “Mean Well have solutions for every
major industry and price point. With this new
partnership, Diverse Electronics has become
the only franchised distributor with stock in
Canada. We are now able to offer customers
local access to reliable, quality power solutions
for every application and budget.”
www.diverseelectronics.com
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ES News
In Brief
More USB options
CUI has added USB cables
to its connector and cable
assembly portfolio. The
assemblies are available with
USB Type A, USB Type B, Micro
B, Mini B, and USB Type C
plugs and receptacles, along
with DC power plugs, blunt
cut, and stripped and tinned
terminations. The cables
comply to USB 2.0 and
USB 3.1 Gen 1 standards.
www.cui.com
Well positioned sensor
Future Electronics has
chosen to feature the
BMX160 absolute orientation
sensor from Bosch in its
Sense + Connect + Control
e-newsletter. This small, lowpower, low-noise sensor is
designed for use in wearable
devices like smart watches or
augmented reality glasses.
It combines a three-axis
accelerometer, gyroscope and
geomagnetic sensor
in a single package.
www.futureelectronics.com
High current conicals
Gowanda Electronics has
introduced new broadband
microwave RF conical
inductors that provide DC
current handling up to 10A
and low insertion loss. The
C305FL, C550FL, C750FL
and C1000FL series will be
utilized in communication
applications, broadband chip
manufacturing, high frequency,
microwave circuitry, RF test and
transmission amplifiers. A pdf
is available summarizing data
for the four series.
www.gowanda.com
Account access enhanced
Sager Electronics is rolling out
a new customer service portal,
MySager Account, developed
to support customers with
enhanced online access to
their account. The secure
portal offers account-specific
order and quoting information
plus improved visibility into
past purchase history. Users
can also search for products by
their part number, enter orders
using payment terms, place
backorders, and request
partial shipments.
www.sager.com

Latest SSDs
ready to purchase

New Yorker Electronics has released two new
Innodisk solid state drive models, said to yield
faster speeds, improved longevity and lower
power requirements than previous generation
products.
The Innodisk M.2 3TE2 NVM Express standard
grade DRAM-less SSDs offer 3D TLC NAND in
both the P80 and P42 models. Designed in the
standard M.2 form factor with PCIe interface,
the M.2 3TE2 supports PCIe Gen III x2 and is
compliant with NVM 1.3. Not only does it boast
faster speeds, improved longevity and lower
power, it also adopts industrial 3D TLC NAND
flash for endurance and reliability.
Today, with 3D NAND technology, New
Yorker claims it is possible to approach planar
floating-gate-based MLC flash endurance levels.
Combined with sophisticated error detection
and correction, this helps the M.2 3TE2 module
ensure full end-to-end data path protection that
secures data transmission between the host
system and NAND flash.
The P80 offers a capacity of 64GB to 1TB and
the P42 offers a capacity of 64 to 512GB.

Stocking announced for
power management IC

Mouser Electronics is now stocking Maxim
Integrated’s MAX5995B power management IC,
designed to provide a complete interface for
powered devices in accordance with the IEEE
802.3af/at/bt standard in a power over Ethernet
system.
Maxim’s MAX5995B PMIC provides the
powered device with a detection signature,
classification signature, and an integrated
isolation power switch with startup inrush
current control. It supports a multi-event
classification method as specified in the IEEE
802.3bt standard and provides a signal to
indicate from Type 1 to Type 4 power sourcing
equipment. The PMIC also provides a powergood signal, two-step current limit and foldback
control, and over temperature protection.
These and other benefits such as an intelligent
maintain power signature function and ultralow-power sleep mode, make the MAX5995B
ideal for VOIP phones, IP security cameras,
wireless access points, small cell and picocell
base stations, lighting, and building automation.
www.mouser.com

www.newyorkerelectronics.com

Reducing barriers
to entry for IoT voice

Newark element14 is shipping the Matrix Voice
from Matrix Labs, which enables users, makers,
and developers to create internet of things
applications based on sound driven behaviors.

de-reverberation
capabilities to
ensure high quality
performance.

Powered by a Raspberry Pi computer or used as
a standalone device with the ESP32, the Matrix
Voice targets voice recognition and detection
projects, allowing users to utilize existing
platforms such as Google Assistant, Amazon
Alexa, or any other voice recognition API. The
platform helps users to integrate custom voice
and hardware-accelerated machine learning
into their applications with beamforming, noise
cancellation, far-field speech recognition, and

Global head of emerging businesses for
Premier Farnell and Newark element14, Hari
Kalyanaraman, said: “Platforms such as the
Matrix Voice give makers and entrepreneurs a
real head start, enabling them to shrink their
product development cycle and accelerate time
to market.”

06 April 2019 • www.electronics-sourcing.com
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News

Adding value from start to finish
Farnell element14 and Newark
element14 have changed their
branding in Europe and North
America, to better represent
the cohesive support offered
by the two companies. Farnell
element14 is now known as
Farnell, an Avnet company,
while Newark element14 is
now called Newark, an Avnet
company. The name changes
recognise the companies’ role
within the Avnet ecosystem,
and the potential this brings
to add value as one company.
Farnell and Newark became
part of Avnet when parent
company, Premier Farnell,
was acquired in 2016. Brands
within Avnet are now being
brought together to provide a
more connected proposition

for both customers and
suppliers. Through strategic
acquisitions, Avnet has grown
its capabilities to support
product makers, both large
and small, from idea to global
distribution, more successfully.
Avnet now has the capabilities
to support every stage of the
product lifecycle, offering endto-end solutions in-house that
take an idea from prototype
through to mass production.
Customers no longer have to
identify, review and onboard
a new partner at every phase
of their product production.
By working with Farnell in
Europe or Newark in North
America, and Avnet together,
they can enlist just one
partner throughout their

product development cycle.
This can save time and money
and provides support through
the complex phases of product
development.
Both Farnell and Newark were
first established in the 1930s,
coming together in 1996
to become Premier Farnell.
The combined business was
one of the first distribution
companies to offer
eprocurement capabilities as
well as launching an online
community for engineers.
The element14 platform now
brings together over 600,000
members who create new and
exciting electronics designs
and share their process
so others can learn from

them. The businesses were
rebranded Farnell element14
and Newark element14 in
2008 and became part of
the Avnet business in 2016,
following the acquisition of
parent company, Premier
Farnell.

From the beginning, both
businesses had a simple
mission to help customers get
the parts they need, when
they need them. Today, this
mission remains true with
hundreds of thousands of
customers relying on the
business to provide the parts
they need every year.
www.newark.com

We are excited to announce the launch of
eBOM.com magazine, the digital source for
the latest component releases, new products
and free samples. All combined with our
eBOM.com authorized making it quick and
easy to discover, source, compare and buy.
Your subscription to eBOM.com gives you
monthly coverage of:
• The source for the latest component releases
and new products
• eBOM.com authorized compares the latest stock
and prices in real time
• The latest free samples avaliable to request
• Topical leader covering the lastest goings on within the industry

Subscribe at ebom.com/magazine
08 April 2019 • www.electronics-sourcing.com
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With More than 6 Billion Components
in Stock, There’s a Good Chance
TTI has Exactly What You Need
At TTI we just moved into our new custom-built 800,000 square foot distribution center.
More than 6 billion parts, over 650,000 part numbers, zipping along miles of conveyors,
pulled from acres of multi-story racks stocked with the parts you need. TTI has more
specialized inventory than anyone in the business – from capacitors and resistors, to
connectors and sensors, on the shelf and ready to ship. And now, we have even more of it.
Call your local TTI Specialist at 1.800.CALL.TTI or check us out online
at ttiinc.com, chances are we have the components you can’t find
anywhere else.
ttiinc.com
1.800.CALL.TTI
A Berkshire Hathaway Company

Report

Fall in sales won’t last
Figures from the IPC reveal that PCB sales and orders both dropped sharply in January, but
with orders continuing to outpace sales, the decline is not expected to last long
With sales and orders both
dropping dramatically in
January 2019, the IPC
Association Connecting
Electronics Industries revealed
ostensibly worrying results
from its North American
printed circuit board statistical
program.
Total North American printed
circuit board shipments in
January 2019 were down
21.4 per cent compared to
the same month last year.
Compared to the preceding
month, January shipments
decreased 12.3 per cent.
Looking at PCB bookings,

the figures show a decline in
January of 24.4 per cent yearover-year. Bookings in January
were also down 10.7 per cent
from the previous month.
At first glance, these results
inevitably sound depressing,
but there is hope. With orders
still outstripping sales, the
book-to-bill ratio actually
strengthened in January to
1.06.

Market correction

IPC’s director of market
research, Sharon Starr, put the
findings into context: “While
PCB sales and orders typically

fall in January compared to
the preceding month, the
unusually sharp year-overyear decreases in January’s
sales and orders probably
reflect a market correction.”
She went on to explain how
the growth cycle has evolved
in recent years, saying: “The
growth cycle that began in
mid-2017 peaked in late 2017
and early 2018. Growth has
been slowing since the middle
of 2018. Current year-overyear growth rates reflect a
comparison with peak levels
of sales and orders a year
ago.”

Positive outlook

Overall, it seems the outlook
is more positive than it
may at first appear. Sharon
commented: “The steady
decline in the book-to-bill
ratio from a 12-year high in
January and February of 2018
down to 1.01 in November
indicated slowing growth,
but the ratio rebounded and
remains positive because
orders continue to outpace
sales. This indicates that
positive sales growth is likely
to resume by mid-2019.”
www.ipc.org

Interpreting
the data
The IPC’s North American PCB
market report presents detailed
findings on rigid PCB and flexible
circuit sales and orders, including
separate rigid and flex book-to-bill
ratios, growth trends by product
types and company size tiers,
demand for prototypes, and growth
in sales to military and medical
markets.
Book-to-bill ratios are calculated by
dividing the value of orders booked
over the past three months by the
value of sales billed during the same
period from companies in IPC’s
survey sample. A ratio of more than
1.00 suggests that current demand is
ahead of supply, which is a positive
indicator for sales growth over the
next three to twelve months. A
ratio of less than 1.00 indicates the
reverse.

10 April 2019 • www.electronics-sourcing.com
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Medical

Putting patient safety
first
Keeping patients and operators safe is key for all kinds of medical
technology. A laser focus on reliability and strict adherence to relevant
standards can help minimise the risks
Safety is paramount in
medical applications,
particularly for electrical
equipment connected to
the regular power supply,
which may also be in direct
contact with patients. Even
minimal leakage currents
can be life-threatening
for weakened patients,
but it’s also important to
protect medical personnel,
who could be put at risk
through the unintentional
transmission of electrical
power.
Medical electrical
equipment used to
diagnose, treat or monitor
patients, must fulfil
extremely high safety
requirements. In the third
edition of the international
IEC 60601-1 standard,
which has gradually been
enforced since 2006,
these requirements were
increased. Focus intensified
regarding protection
from electric shock, basic
resistance against thermal
and mechanical stress and
risk management.
The IEC 60601-1 obligates
manufacturers of medical
electrical equipment and
systems to ensure that
devices are completely
fail-safe in their use and
work reliably. This can be
ensured by themselves

or in collaboration with
suppliers, with the latter
named in the standard as
being responsible amongst
others for protection
from electric shock.
Potential suppliers include
connector providers,
whose products represent
central elements for the
transmission of electrical
power, data and signals.

Smaller, safer devices

Continuous performance,
maximum reliability and
intuitive handling are
of essential importance
in medical technology.
Whether in doctors
practices, at home or in
hospitals, reliable and
robust components are a
basic prerequisite.

The trend to increasingly
compact medical devices
must also be considered
by manufacturers and
suppliers. Interfaces
specifically must be
reliable and may not
permit any sources of
malfunction. Potential
influences such as
disinfectants, bacteria
or spray water must be
considered during design
and incorporated into
the selection process for
components and materials.

12 April 2019 • www.electronics-sourcing.com

Ultimately, medical
equipment must be
self-explanatory and
convenient for both
medical personnel and
patients. General electrical
safety is vital, particularly
in applications located in
direct proximity to patients
and operators and this
is regulated in the IEC
60601-1 standard.

Patient proximity

Medical applications
require the highest degree
of precision, dependability
and user protection
in every component.
Home care, ambulant
treatment and diagnostics
each present specific
requirements that must
be taken into account
by medical equipment
manufacturers. One such
factor is protection from
electric shock, as defined
in the IEC 60601-1 in point
of care scenarios where
medical devices are placed
right next to a patient.
Today, medicine is strongly
dependent on electrical
equipment and because
these systems are normally
connected to the public
electricity supply network,
products pose a latent risk
for patients and operators.
In these networks, power
is transmitted at voltages

Precision, dependability and user protection
are essential in every component

“”

Medical
applications
require the
highest degree of
precision
ranging from 230 to 250V
and at 50Hz AC, which
could trigger cardiac
irritations. Lightning
can also present risks
if it strikes into or next
to a cable, leading to
dangerous temporary
over-voltages of several
thousand volts.
Electrical equipment
in the medical sector
must therefore be well
protected. This primarily
applies if equipment will

Medical
come into contact with patients, such
as in sonography devices, dental drills
or electric blankets, but also in point
of care applications characterized by
a distance to the patient of less than
1.5m.
In order to guarantee the highest
possible level of protection, the IEC
60601-1 defines both general and
technical requirements which must
be fulfilled by the manufacturers of
medical electrical equipment and
systems.

Safe by design

An important part of the general
requirements concerning electrical
medical equipment is basic safety.
Accordingly, equipment must not
have sharp edges, excessively thin
or insufficiently resilient mechanical
insulation, or loosely fastened cables
which can easily be pulled out. Further
aspects include resistance against
chemical substances, high and low
temperatures and electromagnetic
radiation.
Further application-specific
performance characteristics are also
defined to guarantee the reliable
function of devices such as pumps from
heart-lung machines, cooling devices
for blood bags or timers on x-ray
apparatus.
Finally, manufacturers of electrical
equipment and systems must establish
a management process for the
assessment of potential risks. Prior to
the third edition standard, all safetyrelevant aspects had to be investigated,
but until now, the question of how
manufacturers reached their results
was left open. With the latest version
of the IEC 60601-1 they are obliged
to keep records every step of the way,
resulting in substantially more complex
approval procedures.
www.odu-connectors.com
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Distributors expect single-digit
growth in Europe in 2019
Distributors have posted 21 consecutive quarters of sales growth in Europe and expect the streak will
continue through 2019

James Carbone
Although gross domestic
product (GDP) growth in Europe
is expected to decline in 2019,
distribution sales are forecast to
grow nearly 7 per cent because
of healthy component demand
from automotive and industrial
customers and because of the
building of LTE and 5G networks.
Distribution sales in Europe have
grown over the past several years
because of robust component
demand and shortages of some
passive components and discrete
semiconductors. Component
demand in 2019 may not be as
strong as last year, but with more
electronics being designed into
more products, distributors are
expecting demand to be solid,
although not stellar.
Most distributors in Europe,
had strong growth in 2018,
according to Adam Fletcher,
Electronic Components Industry
Association’s director for Europe,
Middle East and Africa (EMEA).
“It was a stronger year than we
thought it would be,” he said.
Distribution increased by about
6.9 percent and component
demand was fairly strong across
most industry segments, he said.
Some of the growth was due to
shortages of MLCCs and other
components. Buyers increased
orders to make sure their
companies had enough parts for
production.
Fletcher said while distribution
revenue growth was robust last
year, sales have risen for several
years. “We have had 21 successive
quarters of growth in Europe,” he

said. “We have never seen that
before. It is unprecedented,” said
Fletcher.

“The
softening we
are seeing is
very likely, and
predictably,
a correction
in the supply
chain,”

He said industrial, automotive,
medical, and aerospace and
defense are driving sales.

Slower growth forecast

Fletcher said there will
continue to be sales growth in
2019, despite overall slowing
economic growth in Europe. The
International Monetary Fund
(IMF) says that gross domestic
product (GDP) in Europe will
decline to 1.6 per cent in 2019
from 1.8 per cent in 2018.
Despite GDP decline, distribution
sales in Europe should rise 5-6.5
per cent in 2019, said Fletcher.
“We think Q1 will be reasonably
good, Q2 will be a little bit
flatter than normal and we will
see growth in Q3 and Q4,” said
Fletcher. “This year will be more
back loaded rather than front
loaded,” he said.
Electronics distributors and
component manufacturers “are
very positive about 2019 and
sales growth will be just a little
shy of where it was in 2018,”
according to Fletcher.
He added business would even
be stronger in 2020 and “we will
probably see double-digit growth.
I think 2020 is going to be a
really super year for our industry,”
he said.

5G is on its way

One reason Fletcher is optimistic
about 2019 and 2020 is the
building of LTE and 5G networks

Geoff Breed, vice president
marketing Europe for TTI.
in Europe. Fifth generation cell
phone networks and handsets are
“going to really drive the market
through the roof. And that’s
going to suck products out of the
market like you wouldn’t believe.
Lead times will go out,’’ he said.
He noted 5G infrastructure
will have to be built and more
base stations will be needed
for 5G than were needed for
4G. Over the next several years,
cell phone manufacturers will
build 5G handsets which will
result in greater demand for
semiconductors and passives. The
extra demand will result in longer
lead times and possibly shortages
for many components.
“In 2020 5G will be rolling out
and people will be clamoring

for mobile phones,” said Fletcher.
“I think there will be a big
replacement cycle.”
Automotive is also driving
component demand. While
vehicle sales slowed in 2018 and
may further decline in 2019, more
electronics systems are being
designed into more vehicles,
which is boosting component
demand.
“We are seeing more high-end
features in low-end cars,” said
Fletcher. “So, we’re seeing a
trickle-down effect. It has been a
lot quicker in automotive than a
lot people perceived it would be,”
he said.
Fletcher said distributors
in Europe supply parts for
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infotainment systems. He said
a lot of infotainment systems
are made by contract electronic
manufacturers that are customers
of distributors.

Slower sale growth

One distributor that is positive
about its business in Europe is
Mouser Electronics. It expects
its sales to increase in 2019, but
growth will not be as robust as
2018. “Europe so far this year
is relatively strong and did not
change a lot from of October/
November/December to January,”
said Mark Burr-Lonnon, senior
vice president global service and
sales for Mouser. “I would say
there are signs of slowing.”
“Last year our sales were up close
to 50 per cent in Europe. It was a
banner year,” he said. “It’s unlikely
we’ll have a year like that again.”
Mouser’s sales growth in Europe
in 2019 should be about 15 per
cent percent despite slowing GDP
growth, Burr-Lonnon said.
“We’ve had growth in the 30s and
40s over the last eight years,” he
said. Last year was the highest
ever. We probably would’ve been
happy last year, 25-30 per cent
growth.”
One reason why Mouser has such
growth is that its business model
has become “part of the fabric in
Europe,” Burr-Lonnon said. Much
of Mouser’s business involves
selling small quantities of

components to engineers who are
designing new electronic systems.
As a result, Mouser’s business
is not dependent on overall
economic growth and volume
production of electronics
products and systems. Electronics
OEMs are always designing
new products even when orders
decline for existing systems.
“We don’t play the volume game,”
said Burr-Lonnon. “For us our
business goes up and down a
lot on the basis of engineers
continuing to design,” he said.

23 quarters and counting

Arrow Electronics supplies parts
for volume production and is
affected by the strength of the
economy, but its “European
business is performing very
well,” said Chris Stansbury,
chief financial officer for Arrow.
“We’ve had 23 straight quarters
of growth,” he said. “Europe is
pretty close to one third of the
total business in our components
business.”
Economic conditions in Europe
and other regions won’t be as
strong as in the past couple years.
“But that said, we are still in a
very healthy growth environment,”
said Stansbury. Arrow’s business
may not have double-digit growth
in 2019 but “certainly healthy
single-digit territory is very
realistic,” he said.

Chris Stansbury, chief
financial officer for Arrow.

“Our
European
business is
performing
very well. We’ve
had 23 straight
quarters of
growth,”
He said Arrow has the advantage
of a very diversified customer
base. The distributor does not
have any customer that accounts
for more than 2 per cent of sales.
“When we look at vertical
performance, we track
transportation, aerospace and
defense, industrial and medical,
he said. Transportation is Arrow’s
biggest vertical and accounts for
less than 15 per cent of the sales .
“That data tells you is that we
are heavily diversified. It’s been
a real focus point of ours,” said
Stansbury.

Momentum carry over

Another distributor that has
a diversified customer base is
TTI. TTI posted more than 20
per cent growth in Europe in
2018 and that momentum has
carried over into 2019, according
to Geoff Breed, vice president
of marketing Europe. However,
TTI has “begun to experience a
few categories where product
movement has slowed slightly as
lead times approach normalized
levels,” he said. “The “softening
we are seeing is very likely, and
predictably, a correction in the
supply chain.”
The primary vertical markets
of industrial, transportation/
automotive and defense and
aerospace will continue to drive
business in 2019, but there are
emerging areas of focus for TTI.

No Minimum Order Quantites
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Within industrial, TTI is focusing
on factory automation, IoT, and
smart buildings. In transportation,
electric vehicles, e-bikes, public
transportation, commercial
vehicles and the necessary
infrastructure will help drive
growth. Related to defense,
aerospace and space low earth
orbit satellites (LEO) will be an
area of focus for TTI, said Breed.
Avnet is seeing a slowdown
in sales in Europe, said Georg
Steinberger, vice president of
communications for Avnet EMEA.
“Avnet’s total business in EMEA
grew 14.8% to 6.7 billion USD in
fiscal 2018, but we have recently
experienced a slight slowdown,”
he said. “The market here is
making a soft landing after
the huge growth from 2016 to
2018, and with some suppliers
changing channel partners and
others taking business direct,
those things have had an impact,”
said Steinberger.
He added that Avnet
was “watching continued
developments with Brexit and
the slowdown in Italy (the second
largest electronics industry in
Europe). We also are continually
watching for regulatory changes
to ensure compliance within our
global supply chain. We don’t see
the effects of tariffs in Europe like
in the U.S.,” said Steinberger.

Worldwide leading authorized
distributor of semiconductors
and electronic components.
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Purchasing Applications

Chart your own
purchasing journey

From full-service to self-serve, Digi-Key’s online purchasing solutions can be tailored to individual
supply chain needs. Executive vice president of digital business, Jim Ricciardelli, explains
Today’s electronic components
industry is evolving rapidly,
with many companies
changing how they manage
their supply chain. Supply
chain tools are maturing, such
that the processes involved
are a mix of manual and
computer-driven routines.
But as the demand for
‘better, cheaper, faster’ affects
how companies respond
to customers’ supply chain
demands, companies are
increasingly looking for ways
to automate the purchasing
process and increase time-tomarket performance.
Digi-Key Electronics offers
extensive design chain support
activities to assist customers
in successful product
introduction. These services
cater both for those who
prefer working with a person,
and those who would rather
go it alone.

Computer-driven
solutions

Companies who choose
to move towards a digital
supply chain should
consider using application
program interfaces. APIs
give visibility into suppliers’
systems to create computerdriven solutions. With this
technology, a customer’s
software can retrieve realtime data, such as stock and
pricing information. This
real-time information can help
purchasers make decisions by
comparing their needs with
a supplier’s ability to satisfy
them.
Digi-Key’s digital API platform
is designed to offer customers
a superior level of support
with basic design chain and

supply chain management
services. With these APIs,
purchasers can make decisions
from real-time, live data that
gives a stronger basis of actual
needs within the business,
as well as the invaluable
insight of real-time, live data
from outside the company.
This insight gives a more
complete view of the supply
chain from end-to-end and
empowers businesses to make
more educated and accurate
purchasing decisions.

recommended replacements.
PandA was designed to make
the buyer more productive
and efficient by saving steps
when creating an entire bill of
materials.
Launched on Digi-Key’s .com
website, the PandA tool is
scheduled to go global by
the end of the first quarter
of 2019, with further
releases including quoting
functionality.

Companies are increasingly looking for ways
to automate the purchasing process and
increase time-to-market

For production-level sourcing
needs, Digi-Key also offers
volume pricing, inventory
management and other
customised services designed
to support the needs of the
purchaser. Supply chain
management services,
forecasting and bonded
inventory, along with valueadd services and dedicated
account representatives, are
all available.

Self-serve content

On the other hand, Digi-Key
has also noticed increased
demand for online self-serve
content and tools in recent
years. For customers who
prefer to research pricing,
availability and other
information on their own,
Digi-Key has recently rolled
out a price and availability
tool, or PandA.
PandA allows any customer
to easily upload a file or
manually enter parts to
create a parts list that can
be downloaded or added
into a cart for fast shipping.
Customers can view leadtimes, price and availability
on millions of components, as
well as swap out parts with

16 April 2019 • www.electronics-sourcing.com

Other self-serve content
and resources available on
the Digi-Key site include a
range of electronic design
automation tools, a reference
design library, on-demand
multimedia library, a
comprehensive article library
and community forums.
Whether purchasers are
looking to collect valuable
real-time data to support
decisions, or for an easy,
efficient way to view price
and availability on a parts list,
Digi-Key has a supply chain
solution that will speed time
to market.
www.digikey.com

APIs give visibility into suppliers’ systems to
create computer-driven solutions
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Digi-Key has recently
rolled out a price and
availability tool, or
PandA
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Tariffs,

the ultimate
disrupter

Following recent research, John Denslinger takes a closer look at
the impact of tariffs on the electronic component
distribution chain

Tariffs

• By John Denslinger

I

n tennis there’s a term describing a totally self-induced, missed
scoring opportunity called ‘unforced error’. When it happens, the
opponent immediately benefits. Tariffs, in my judgement, are akin
to the unforced error, but unlike the tennis analogy the benefit is
rarely immediate. Protecting intellectual property and opening the China
market to more US goods and services is truly long overdue and gravely
needed for a healthy global economy. To date, nothing else has brought
Chinese leadership to the table, so maybe the tariff route will be the
catalyst for that elusive win-win solution.
Tariffs invariably snag multiple industries firsthand or through duty
retaliation. Unfortunately, our electronics industry is part of that collateral
damage. The tariff battle has brought us to the front lines.
From the industry leaders I’ve talked with, IP protection seemed to be
the one prize drawing the strongest support and worth enduring all the
hardship it causes. Yet each executive also voiced similar concern on
the short/long-term customer relationship impact. Customers appear to
be understanding, but for how long? So, how are tariffs actually being
managed in the supply chain?
Overall, it appears manufacturers and distributors are handling supply
disruptions competently. Both seem to be: absorbing all indirect costs
associated with monitoring regulatory adherence; managing supply
system and logistic issues; increasing customer communications; and
restructuring some agreements while passing only direct tariff rates onto
customers. That being said, one would think a pass-through on tariffs
might be simple, but the facts do say otherwise.
In January, ECIA surveyed its members to better understand how tariffs
were being managed. Here’s a quick baseline:
1) The overwhelming majority of manufacturer and distributor respondents
reported charging tariffs to customers for three months or more. It should be
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John Denslinger is a former
executive VP Murata, president
SyChip Wireless, and president/
CEO ECIA, the industry’s trade
association. His career spans
40 years in electronics

noted, a small percentage said they are not charging or planning to passthrough tariffs. I suspect, they’re waiting it out hoping for an early settlement.
2) Again, an overwhelming majority said tariffs are invoiced per order basis.
3) About half of those charging tariffs, bill as a separate line item, but
interestingly, a third reported amortizing the tariff in the unit price.
Okay, invoices are sent, how does the payment side look? In one word…
ugly!
1) Late payment exposure increased although manufacturers fare much
better than distributors. One probable reason: the number of served
customers is much higher through distribution. Accounting reconciliation
across a broad customer base could explain much of the payment delay.
2) Non-payment exposure increased as well. Again, distributors feel the pain
more than manufacturers. Here the problem is not that clear. It could be a
breakdown in accounting, legal, procurement, communications, or just plain
indifference.
One final point of note: the administration of tariffs is not straight
forward. There are cumbersome issues that cause confusion and disrupt
the established flow of commerce:
1) Duty drawback - no one likes to pay first then file for reimbursement.
2) Tracking and routing of product landed in USA destined for Canada or
México production
3) Country of origin labeling & paperwork
4) Improper EDI transaction set up
None of us want to see the tariff situation continue for too long. Let’s hope
for an early, successful settlement and an end to this ultimate disruptor.
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Anti-counterfeiting

Adapting to
new terrain

Chief operating officer and general counsel of the Electronic Components Industry
Association, Robin B Gray Jr, explains how the counterfeiting landscape is changing
In recent years, anticounterfeiting efforts by the
ECIA, industry, government
and customers have
forced counterfeiters and
unauthorized sellers to grow
ever more sophisticated in
production and marketing.
Clones, blanks and
remanufacturing are some
of the new tools of forgers.
Counterfeiting is no longer
the province of small-time
operators that pry parts off
boards and remark them as
new or upgraded.
When electronic component
counterfeiting first emerged,
the ECIA, the Semiconductor
Industry Association and
other industry trade bodies
responded with efforts to alert
customers and government to
the emerging dangers of fake
parts. This effort eventually
resulted in legislation,
regulation and industry
standards and guidelines. As
the industry and customers
changed, however, so did the
counterfeiters. Counterfeiters
evolved into sophisticated
businesses using new
techniques and manufacturing
processes to circumvent laws
and standards.

Blanks and clones

One of these techniques is
the manufacturing of blanks.
Blanks imitate genuine
product in appearance and
alleged functionality but have
no identifying marks such as
company trademarks or logos
on the parts and packing
material. Trademarks and
logos are added after the part

enters the country, thereby
avoiding customs and the first
line of defense.
A second emerging technique
is the manufacture of clones.
Counterfeiters with enough
resources can often make
components that may appear
to be genuine upon visual
inspection and may even pass
basic laboratory testing. Only
very sophisticated testing
can spot clones. Such testing
may be beyond the means
of buyers and even testing
labs. The problem is further
compounded by counterfeit
semiconductor components
that may be tainted with
malware.
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Only very
sophisticated
testing can
spot clones
Remanufacturing

There is also growing concern
about the remanufacturing
of genuine parts. In this
instance, counterfeiters take a
used part and remanufacture,
restore or refurbish it. If
this remanufacturing of a
used component is disclosed
to the buyer, then there is
no problem from a legal
perspective. However, if
such disclosure is not made,
the act of selling becomes
fraud and not strictly
counterfeiting. An interesting
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twist is that remanufacturers
usually remove the original
component manufacturers’
marks and logos and replace
with their own and, in some
instances, even create their
own distribution network. The
used part is usually sold as a
replacement for a part made
by the original component
manufacturer, with the claim
that it meets the OCM’s
specifications.
The big unknowns with these
parts, whether legitimately
made or not, are quality and
performance. These are used
parts, so it may be difficult
or impossible to determine
how much a component
has been degraded by
prior use. Or, in the case of
semiconductor components,
what programming may still
be embedded.
Remanufacturing should not
be confused with authorized
aftermarket manufacturing.
Authorized aftermarket
manufacturers are companies
that have been authorized
by the OCM to make their
components. These legitimate
manufacturers often acquire
the OCM’s excess inventory,
manufacturing processes
and equipment, product
specifications, quality
testing techniques and even
intellectual property rights.
They will either have the right
to use the OCM’s marks or
make the parts under their
own company names.

“”

Counterfeiting is no
longer the province
of small-time
operators that pry
parts off boards and
remark them as new
or upgraded
Electronic Components Industry Association,
chief operating officer and general counsel,
Robin B Gray Jr.
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Anti-counterfeiting

Component testing

When sourcing from
unauthorized sellers,
customers may rely on testing
labs to determine component
authenticity. The cost of
testing, particularly detailed
and sophisticated testing, is
expensive. It drives up the
cost of the purchasing process
and is not a guarantee that all
counterfeits will be detected.
Thus, the level and frequency
of testing is often dictated by
the level of risk associated
with the component and its
use in the final product.
To reduce the risk, customers
should not rely on in-house
testing by unauthorized
sellers, but rather select their
own testing laboratories,
which are independent of
the seller. One other factor
to consider, is that labs, even
the best of these facilities, are
unlikely to have an OCM’s
product specifications with
which to make comparisons.

“”

The cost
of testing,
particularly
detailed and
sophisticated
testing, is
expensive
Block chain

There is growing discussion
that block chain may be
another tool in avoiding
counterfeit components. The
potential upside is that block
chain may provide a secure
chain of traceability back to
the OCM. The downside is
that this process may increase
the credibility of unauthorized
sellers if they can demonstrate
the genuineness of the part.
While block chain may solve
the traceability problem,
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it does not show how the
product was packaged, stored
or handled or whether it has
been tampered with in any
way.
Block chain may also close
the huge loophole in the
Department of Defense’s
regulation that permits
contractors to purchase from
unauthorized sources that buy
exclusively from authorized
sources. This loophole
enables anyone to buy from
an authorized source and
resell to the DoD or a DoD
contractor and be treated
for purposes of the law on
the same level as the OCM
and authorized distributors.
ECIA has been opposed to
this ‘exclusively buy from’
provision and continues to
work for its elimination from
the law.
Finally, ECIA continues its
ongoing efforts to advocate
for the authorized channel as

the best source for avoiding
the acquisition of counterfeit
product. The problem of
counterfeits remains ongoing,
with even greater risks for
customers buying from
unauthorized sources.
The ECIAauthorized.com
website was created by the
ECIA, in collaboration with
its members, to provide
purchasers with access
to aggregated price and
availability data for genuine
parts. ECIA works extensively
and continuously to verify
that the price and availability
data displayed relates
only to products for which
the distributors listed are
authorized or franchised. All
distributors that participate
on the site are required to be
members of the ECIA.
www.ecianow.org

Newark element14 has launched Embedded Hub, a dedicated
online resource that provides support to embedded design
engineers at all the stages of the design journey.
The hub, which can be accessed from the Newark element14
website, covers four main knowledge areas: research, design,
prototype and test. Each stage provides resources including
product data sheets, application notes, white papers and links to
relevant content on the element14 Community.
Developers can progress through these knowledge areas,
finding appropriate support for each stage. When searching
for microprocessors or programmable devices, for example,
users will also be guided to the associated components such as
memory, power management, I/O devices or connectors that
would be required to complete the project.
Developers can also access information on development
kits, single-board computers and software tools, as well as
information on developing embedded designs for specific
applications such as the internet of things, or industrial
automation and control.
www.newark.com/embedded-hub

Safely embed consumer processing
power

Congatec has announced a series of embedded form factor
products featuring the new eighth generation Intel Core
mobile processor. These computer on module Express Type
6 compact modules, 3.5in single board computers, and Thin
Mini-ITX motherboards are all equipped with consumergrade Intel Core i7-8565U mobile processors.
Ideal for harsh and space-constrained environments,
products in the range provide OEM customers with access
to high-end processor technology. Meanwhile, industrial
end-customers will benefit from an application performance
boost of up to 40 per cent compared to previous U-series
processors.
Commenting, director of marketing at Congatec, Christian
Eder, said: “One of our main goals is to simplify the use
of embedded computer technology. That’s why we are
now offering consumer-grade BGA variants featuring
eighth generation Intel Core processors. This helps
OEMs deploy the latest processor technologies as fast as
possible, especially at the mobile high-performance level
where life cycles are shorter and OEMs are searching for
complementary embedded computing platforms.”
www.congatec.com

Embedded Products

Online hub provides
embedded support savings

Low-power sub-states enable power savings
Microchip’s new LAN7430/1 Ethernet
bridge provides new options for
embedded and automotive platform
designers looking to Peripheral
Component Interconnect Express 3.1 lowpower sub-state L1.1 and L1.2 for power
savings.
The LAN7430 provides integrated power,
clocks and an Ethernet physical interface,
while the LAN7431 provides reduced
gigabit media-independent interface for
alternative PHYs and switches. The LPSS
L1.1 snooze and L1.2 off sub-states help
reduce power consumption and improve

battery life by snoozing or turning off highspeed circuits in the PHY when not in use.
When connected to an application
system on chip or processor as host, the
LAN7430/1 allows the host device to
deliver audio, data or video data through
the 10/100/1000 Ethernet network.
Connection to the host is achieved via the
PCIe 3.1 specification, providing up to 2.5
gigatransfers per second in each direction
simultaneously.
www.microchip.com
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Obfuscation

Obfuscation:
optional extra or
vital protection?

Partner at Pen Test Partners, Ken Munro, explains how obfuscation can provide worthwhile
additional security in today’s IoT applications
Obfuscation is increasingly
important in helping to
protect hardware intellectual
property. A proliferation of
smart tech, in the form of
internet of things applications,
has driven this trend, with
many applications proving to
be highly susceptible to attack.
Manufacturers therefore want
to deter users from tinkering
with products and potentially
reverse engineering designs.

Firstly, consider how well
the intellectual property
of the device is protected.
Regulators such as the FCC
often publish schematics
online, so it is important to
request confidentiality when
filing a design. Omitting to do
so gives would-be attackers a
diagram on how to hack your
product.

Choosing a chipset with
security features, employing
secure-by-design techniques,
and a secure development
lifecycle are essential.
Obfuscation can also be of
value, however, if it can be
applied at low cost. Anything
that frustrates an attacker
long enough to prevent
reverse engineering is a
worthwhile additional security
measure.

Simple steps to obfuscate
hardware include removing
the PCB silkscreen that
typically labels key
components and hiding signal
traces using soldermask.
Removing test pads and
debugging connections in
production devices can help
since these are unlikely to be
used once shipped in low cost
consumer products. Setting
hardware and software fuses
to prevent readout is also
wise.

Cost is key

Security comes first

Obfuscation can be a cost
effective way to enhance
security in low margin
products such as consumer
IoT devices, provided it is
introduced at the earliest
stages of the design cycle. It is
easily validated, unlike many
software controls, such as
firmware signing, which are
implemented later in projects
and then left out due to lack
of time. Some obfuscation
techniques, however, are
easier and cheaper to apply
than others.

Make components as obscure
as possible by removing
markings that can identify
them and consider using the
chip itself to hide additional
features, such as ball grid
array package pins. Doing this
means the chipset may have
to be desoldered and reballed
in order to identify the pinout.
Anti-tampering mechanisms,
from one-way screws on
the casing to rudimentary
approaches such as glue,
will also deter the more
inquisitive.
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There are, of course, more
expensive options, ranging
from camouflaging chips,
to multi-layer PCB design,
buried and blind vias, and
tamper grids. Such additional
spend is, however, often
better dedicated to other
security techniques. The trick
is to implement obfuscation
measures early on during the
design process to keep costs at
a minimum.
For manufacturers, it’s
essential to weigh up these
cost-benefit considerations
before committing to a design,
since obfuscation should only
ever be a way to enhance,
not replace, device security
mechanisms.

Partner at Pen Test Partners,
Ken Munro

www.pentestpartners.com
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Choosing a chipset
with security
features, employing
secure-by-design
techniques, and a
secure development
lifecycle are essential

Connectors

Protecting against
connector counterfeits
and copies
Safeguarding your company and customers from counterfeit connector products is paramount.
Here Lemo explains some common issues and how to avoid them
Knock-off electronic
components, such as
connectors, can cause big
problems for purchasers.
Particularly when parts are
deliberately designed to
superficially resemble or
imitate premium components
that have been manufactured
with more stringent design
specifications.

product could lead to
accelerated equipment
failure or malfunction, or
to deficits in end-product
performance, such as lower
quality broadcast or recorded
video, less accurate testing
or measurements, or other
detrimental consequences
that could impact the
manufacturer’s reputation.

Unwittingly using them
in an otherwise quality

More concerning still is when
these components find their

way into medical devices,
aerospace, and military
applications, that may have
life or death implications.
This issue, however, can be
surprisingly complicated, with
many nuances.

Counterfeit vs copy

The term ‘counterfeit’ is a
legal term, meaning an item
produced using form or
functional aspects protected
under formal intellectual

In this counterfeit the receptacle and plug
can mis-mate, potentially causing mechanical
damage to contacts
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Connectors

property rights that have not
been granted to the producer
by the rightful IP owner.
Whether or not an item is
technically a counterfeit is
usually decided on a case by
case basis in a local court of
law. The onus can be on the
rights holder to prove that
they had previously applied
for the appropriate rights, and
that these rights are properly
maintained in accordance
with local laws.
Companies found to be
producing counterfeit goods
can face potential civil and
criminal liability, such as fines
and payments of damages,
as well as the confiscation of
their goods. More importantly,
purchasers and users of these
parts can also face similar civil
and criminal liability, often
regardless of whether they
knew the purchased parts
were counterfeit or not.
Reading between the lines, if
a local government does not
accept a particular IP legal
protection; if a third party
is able to copy a product
aspect that is not protected
in their jurisdiction; or if the
original manufacturer in other
ways fails to protect their IP
under local laws, then these
copies may be technically
legal in that country, even if
specific aspects are brazenly
recreated.
Of significant note, however,
is that even if a product is
deemed legal under local
laws, it may be considered
an illegal counterfeit as soon

as it crosses the border into a
country where those aspects
are properly protected. This
immediately exposes both the
seller and the purchaser to
potential legal ramifications in
that country.
While the legal status of
a component is obviously
of critical importance to
a purchaser, there are
many other component
characteristics that can also
cause significant damage,
even if said copy is technically
legal.

How copies fail

Inferior mechanical
performance—Quality
connectors often provide
several thousand mating/
de-mating cycles, however,
connector copies may become
hard to operate and fail after
just a few hundred operations,
with pins bent or worn away.
Inferior electrical and
temperature performance—
Premium connectors need to
withstand the applications
for which they are intended.
In one case, a genuine Lemo
connector was rated for a
temperature of more than
300ºF at the outer housing
and more than 480ºF at
the insulator. One customer
contacted Lemo because their
connectors were melting at
temperatures as low as 200ºF,
however, on examination, the
components turned out to be
knock-offs. Fake connectors
can blacken or melt during
processes such as soldering,
or in the heat generated
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by standard operating use,
creating overheat conditions
and/or shorts between
contacts.

Authentic Redel on the left and
counterfeit on the right

Inferior materials—Unlike
genuine connectors, which use
high performance materials,
knock-offs may use gold tinted
metal to replace real gold,
reducing conductivity and
inviting short term corrosion.
In plastic connectors, high
quality engineering polymers
such as PEEK insulator
materials are replaced by
lower performance materials,
sometimes even coloring the
plastic to mislead the eye.
Dangerous materials—Much
has been written about
radioactive scrap metals
contaminated with dangerous
isotopes finding their way into
the supply chain. Premium
manufacturers have reliable
sources for safe and proven
materials, however, those
looking for the cheapest
materials may demand less
information on traceability
and raw materials. Similarly,
premium suppliers adhere
to international directives
such as the Restriction
of Hazardous Substances
Directive (RoHS), which
maintains agreed upon limits
on substances such as lead,
mercury and cadmium. Knockoff manufacturers might not.
Sloppy machining and
finishing—Knock-off
manufacturers sometimes
make use of less skilled
labor; use low quality, nonmaintained tools; or don’t

Authentic Redel on the top and
counterfeit on the bottom. Counterfeit Redel
- 150° C max operating rated temperature.
Clearly these materials are sub-standard

“”

Connector copies
may become
hard to operate
and fail after just
a few hundred
operations

Connectors
take time to properly complete
each part. Stray metal burrs or
chips that are conductive, uneven
machining, and improperly
packed insulation material can
all lead to shorts or loss of signal.
Inconsistent polishing or plating
and subsequent lack of overall
sheen are also common.
Ethical considerations—Quality
component manufacturers avoid
purchasing from suppliers that
may not eschew child or slave
labor, or that make use of conflict
materials, and they maintain
compliance with initiatives such as
the EU directive on Registration,
Evaluation, Authorization and
Restriction of Chemicals. Top tier
suppliers back these assurances
with documentation, while knockoff companies may not.
Indeterminate Underwriters
Laboratory recognition—Top

tier component manufacturers
spare no effort to ensure that
their products meet or exceed
these stringent requirements.
Knock-off companies often do not
go to this trouble, nonetheless,
some have been found to claim
UL recognition, even fallaciously
quoting the UL file number of
their knock-off ‘victims.’
No FDA approval—Medical
devices usually need to be
approved by the Food and Drug
Administration when sold in the
US, and/or by similar medical
oversight organizations in other
countries. Knock-offs might not
be submitted for approval, despite
erroneous claims.
Inconsistent products—Top tier
suppliers provide components that
are consistent in specifications
and performance, lot to lot, even
years later. This matches demand

from equipment production life
cycles, which may be measured
in decades. Knock-off companies
can change specs based on their
latest batch of raw materials
or suddenly discontinue a
component to chase a higher
profit opportunity.
Missing documentation—Top tier
suppliers maintain lot traceability
back to the source of raw
materials for connector purchases
from vetted authorized suppliers.
Manufacturers of electronic
components should be able to
provide documentation such
as a certificate of conformance
covering information such as
the manufacturer, distributor,
quantity, date code and inspection
date, signed by the supplier’s
approved signatory.

Genuine supplier advantages
Not only will connectors sold
by top tier companies carry
appropriate documentation, they
are usually supported by value
added services as well. Lemo, for
example, has a network of support
and design experts located near
key customer bases. They provide
fast trouble-shooting assistance,
as well as face-to-face product
development expertise, along with
samples and technical guidance.
Knock-off companies, on the
other hand, often operate out of a
single location and offer limited,
if any value-added services.
Furthermore, with no proven
business track record, knockoff companies may be relative
newcomers with a tendency to
disappear, potentially leaving
customers in the lurch.
www.lemo.com
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the finish is inferior
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SRAM market declines although
bit shipments increase
The global SRAM market will drop over the next several years despite a slight increase in revenue in 2018
caused by tight supply and higher prices

James Carbone
While the global static randomaccess memory (SRAM) market
has been declining for years,
SRAM bit shipments are
increasing by about 11 per cent
per year as the memory chip
continues to be used in a range of
electronics equipment.
In fact, while the SRAM market
has been declining steadily since
2010, revenue actually increased
1 per cent to $406 million in
2018, according to researcher IC
Insights. It was the first time the
SRAM market registered positive
sales growth since 2010 when
revenue totaled $1.6 billion.
The market declined each year
between 2010 and 2018, the
researcher said. But the increase
will be short-lived.
“Ten to fifteen years ago, the
SRAM market was on fire when
communications and networking
equipment markets were rapidly
expanding,” said Brian Matas, vice
president of market research
for IC Insights. “But some of the
same applications that powered
SRAM market growth also led
to its demise a few years later,
when growth in communications

applications fell on hard times,”
he said.
While sales increased slightly
in 2018, “the SRAM market
is forecast to return to its
downward-trending ways in 2019
when the market slips 3 per cent
to $394 million,” according to
Matas.
“The SRAM market has been
declining since the smart phone
came into being, probably around
2007,” said Jim Handy, general
director of Objective Analysis,
based in Los Gatos, Calif. “There
was this big change that smart
phones brought about,” that
negatively impacted SRAM
demand, he said.
Prior to smart phones, cell
phone used software that was
“relatively unsophisticated and
was executed out of NOR flash”
and SRAMs. Smart phones require
more sophisticated software to
run programs and used NAND
flash and DRAM rather than NOR
flash and SRAM. “So, the highdensity SRAM market went away,”
said Handy.

By the Numbers

Another reason for the demise
of SRAM is being integrated
into other system on chip (SoC)
devices and processors. “Back
in the day SRAMs were used for
cache memory on computers,”
including PCs and notebooks, said
Jim Feldhan, president of Semico
Research. Now SRAM function
is embedded on x86 and other
processors for L1, L2 and L3
cache memory, he said.
“It’s so much more advantageous
to have SRAM on board the chip
for performance reasons than
having it external,” said Feldhan.
“In the higher performance
categories, if it’s embedded
it’s even faster.” He said an
external SRAM chip may be
cheaper, but “from a performance
standpoint” companies like Intel
or Nvidia embed SRAM onto
their processors to improve
performance.

Still needed

However, while use of SRAM in
computers and smart phones has
diminished, other applications
still use the memory chip. For
instance, SRAM is needed for base
stations, PBX systems, and central

office switches, said Feldhan.
Industrial applications use SRAM
because it is less expensive than
SoC. They don’t have the volumes
needed to pay for the “integration
of an SoC so they are still using
discrete SRAMs,” said Feldhan.
The same is true with Internet
of Things (IoT) applications. “The
SRAM functionality is still needed,
but it’s just cheaper to use a
discrete SRAM,” he said.
Feldhan said with portable
applications it makes sense to
integrate SRAM functionality into
an ARM core SoC because space
is limited.
“SRAMs are still used in a wide
variety of end products,” said
Carl May, general manager,
standard products operation for
IDT. “They are used in everything
including consumer electronics
equipment, factory automation,
medical imaging, and military and
aerospace applications,” he said.
May noted that many of IDT
SRAM end applications “are fairly
old legacy designs. Most of our
business is repeat business on

$295 million
The forecast size of the global SRAM market in 2023.
Source: Semico Research

$406 million

11%

The size of the global SRAM market in 2018. Source IC Insights

The increase in SRAM bit shipments. Source: Objective Analysis

$1.90
The expected average selling price for SRAM in 2018
Source: Semico Research

$1.6 billion
The size of the worldwide SRAM market in 2010.
Source IC insights

Same-day Shipping
ESNA Market Watch 4 Strip Ads - 2 Spreads.indd 3

12/1/15 3:28 PM

ESNA M

EXCLUSIVELY SPONSORED BY MOUSER ELECTRONICS

IDT offers a line of high-speed,
industry-standard SRAMs that
are used in the communications
market. The chipmaker said it
maintains support for both fast
and low-power SRAMs in RoHS6/6-compliant (GREEN) packages
in commercial and industrial
temperature grades. IDT also
supports several mature devices
used in defense systems.
Its products include synchronous,
asynchronous and zero bus
turnaround (ZBT) SRAMs. ZBT
SRAMs are aimed at networking
applications which can benefit
from elimination of wait states
during write/ read transitions,
according to IDT.

Bit shipments rise

Because there are many existing
applications for SRAMs, bit
shipments are rising even though
prices and sales are declining,
said Handy. “SRAMs are used in
all kinds of applications that need
either high-speed or low-power,
especially things that used a
button cell for backup power,” he
said.

While the number of SRAM bits
per year is growing by about
11 per cent, the price per bit is
declining about 3 per cent, said
Handy. So, if bits are growing at
11 per cent and the price per bit
is dropping about 3 per cent, then
revenue will drop,” said Handy.
Of course, SRAM is not the only
memory chip that has declined
over the years, noted Handy. NOR
flash and EEPROMs revenue has
also faded. “They just don’t die
off, they tend to wither slowly,”
he said.
SRAMs will also continue a slow
decline because other than
legacy products, there are few
new designs that use SRAMs. As a
result, the SRAM market will drop
from $406 million in 2018 to
$295 million in 2023, according
to Semico.

“Prices went up because of tight
capacity, higher raw silicon wafer
prices and less capacity devoted
to SRAM,” said Feldhan. He said

(units millions worldwide)
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SRAM market
plummets

Despite the market decline, prices
won’t fall as steeply. In fact, the
average selling price increased
last year to $1.91 from $1.68 in
2017, said Feldhan.

SRAM unit
shipments slide

194

The worldwide SRAM market will
continue to decline through 2023 when
revenue will only total $295 million.
Source: Semico Research
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these designs and re-designs
using the same circuits in the
next generation design,” said May.
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supply will continue to be tight in
2019 and the average price will
be about $1.90 and increase to
$1.95 in 2020 before declining in
2021, 2022 and 2023. The price
will be about $1.70 in 2023, he
said. The 2023 price will still be
higher than it was 2016 when
the average SRAM cost $1.65,
according to Semico.
The average price will remain
higher than 2016 because of
tight supply as some memory IC
companies have left the SRAM
market, while other memory
chip companies “are putting
less emphasis into SRAM and
opt to use their silicon for other
products,” said Feldhan.

Bottoming out
18

19

20

21

22

23

As more SRAM gets integrated into
other semiconductors, the number
of unit shipments will steadily fall.
Source: Semico Research

While the SRAM market is
declining, it will eventually
bottom out, but not totally
disappear. “There will still
continue to be some applications
for SRAM in niche markets,” said
Feldhan. “I don’t think it will ever
go down to zero at least not in
the next 10 years.

333

21

312

22

295

23

according to Matas. “PSRAMs are
essentially DRAMs with SRAMlike peripheral logic, he said.
“They possess a one-transistor
DRAM cell but feature an SRAMlike static interface.”
The internal DRAM architecture
gives PSRAM some strong
advantages over low-power 6T
SRAM including smaller die size
and competitive pricing, according
to IC Insights. With densities to
128Mb, low power consumption,
and a small footprint, PSRAMs
have replaced low-power sixtransistor asynchronous SRAM in
some cell phone designs.
Some manufacturers are
combining SRAM and flash
memory in a multi-chip package
(MCP) or chip-scale package (CSP)
to better serve the IC needs of
handset OEMs in particular.

While the overall SRAM market is
declining, one bright spot of the
SRAM market is pseudo SRAM,
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EDS Preview

Make time for quality
conversation

Bringing together component suppliers, distributors and representatives, EDS is all about the
three Cs: conversation, conference and commerce. This year’s event, 7 to 10 May, promises to
get people talking
With a legacy dating back
decades, the annual EDS
Leadership Summit has grown
and evolved along with the
industry that spawned it.
Today, EDS is a premier event
for the electronic components
industry, attracting 80 per
cent of the target audience
of companies that distribute
electronic components.
As an event designed to move
the industry forward, EDS
aims to bring together the
world’s top manufacturers,
distributors and sales
representatives to exchange
insights, focus resources and
build new business.
That’s why the event is

described as a leadership
summit. In an energized,
progressive atmosphere,
decision makers come
together to build business,
make plans, discuss new
opportunities, and reset goals.
Thus, valuable idea exchange
is at the heart of EDS. It
happens through strategic
meetings, event functions
and informal gatherings,
where business relationships
are rekindled and new ones
formed.
Once again, all official EDS
activities will be held at the
Mirage Hotel in Las Vegas.
With various conference
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rooms and deluxe guest
rooms given over to the event,
everything is organized to
minimize time spent getting
from meeting to meeting.

Sparking new ideas

Spark returns this year
with a larger class size and
exciting new content. This
summit within a summit was
created to help introduce
new, talented people into EDS
and give them the tools to
help grow their careers. The
initiative benefits everyone:
individuals, businesses, and
the electronic components
industry as a whole.

ERA chief executive officer,
Walter Tobin

EDS Preview

This year, the Spark program
will include:
• An introduction to
EDS — how it functions and
how to best make use of
the event
•A schedule of careerbuilding seminars on
industry, sales and
business topics
•Networking events where
Spark attendees can connect
with peers
The EDS LinkedIn group
provides another forum;
one where all EDS channel
partners, including
manufacturers, authorized
distributors and sales
representatives, can meet and
network. Join the discussion
by typing ‘EDS Summit’ into
the LinkedIn search box.
Once again, the Connections

Café is the ‘crossroads’ of the
summit. Located in the Grand
Ballroom at the Mirage, it
provides a place to meet and
network with peers, relax and
recharge phones and laptops.
Finally, the All-Industry
Reception will be held
on Tuesday, 7 May from
4.30 until 6pm. This get
together provides an
energetic introduction to
the week ahead. Reconnect
with industry colleagues,
enjoy snacks and a bar, and
participate in the raffle with a
chance to win some high-end
electronics.

Planning pays off

As ever, EDS is all about
personal connection,
networking and exchanging
ideas; this is what makes EDS
unique. But taking advantage
of what EDS has to offer
requires some planning. Here

are some ideas on how to get
the most out of the event.
EDS is an appointmentcentered meeting place as well
as being a vibrant marketplace
where conversation and
conference can lead to
commerce. To make effective
use of time at the EDS
Summit, plan on contacting
people well in advance. Every
meeting is an opportunity to
build company brand, so be
purposeful, deliver a clear
message, and always, follow
up.

ECIA chief executive officer,
Bill Bradford

To aid interaction among
companies and attendees, EDS
has launched an event mobile
app designed to facilitate
connection, prior to, and at
the event.
There are also plenty of
resources on EDSSummit.com
to make participation as easy
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and productive as possible.
These include best practice
guidelines, a preparation
checklist, and a manual for
logistics and support services.
The site also provides
access to advice from board
members, staff and from
supporting associations,
the Electronic Components
Industry Association and the
Electronics Representatives
Association International.
Lastly, during the event
itself, make time to visit the

Association Center to access
further invaluable resources
from the two sponsoring
associations.
For show info or to register
employees for Spark, contact
show manager, Gretchen A
Oie at
gretchen@edssummit.com.
edssummit.com

Schedule:
Tuesday, 7 May

Manufacturer and rep pre-scheduled
meetings and receptions
Exhibit hall set up in Events Center A
Hotel suite meetings as scheduled
All-Industry Reception 4.30 to 6pm:
Events Center C1

Wednesday, 8 May

Manufacturer-distributor-rep prescheduled meetings in suites,
conference rooms, and Grand Ballroom
Exhibit Hall open 9am to 5pm: Events
Center First Floor

Thursday, 9 May

Manufacturer-distributor-rep prescheduled meetings in suites, meeting
rooms, and Grand Ballroom
Exhibit Hall open 9am to 5pm: Events
Center First Floor

Friday, 10 May

Manufacturer-distributor-rep prescheduled meetings in suites, meeting
rooms and Grand Ballroom
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Buyers may face
more component
obsolescence

Shorter product life cycles, technology changes and supply base consolidation could result in
more components going end of life
Component obsolescence has
always been a nuisance for
electronics purchasers whose
companies build systems with
long product lifecycles.
When an original component
manufacturer (OCM)
discontinues a part that is
used in a system, the OEM
needs to determine whether
it makes sense to redesign a
board impacted by an obsolete
part, do a lifetime buy, or
source the part on the open
market from independent
distributors. In some cases,
an OEM may opt to go to
an aftermarket house to
manufacture the part that has
been abandoned by the OCM.
While component
obsolescence is not a new
issue, it appears to be
becoming more acute. Recent
consolidation in the supply
base, coupled with transitions
to new technologies, has
resulted in a higher rate of
component obsolescence,
according to industry analysts
and distributors.
The number of end-of-life
(EOL) notices issued by
component manufacturers
increased from about 4,523
in 2015 to 5,230 in 2018,
according to researcher IHS
Markit. Greg Wood, director
of parts content/product
design for the researcher, said
one reason for the increase in
EOL notices is shorter product
lifecycles due to changing
demands of new systems.

For example, “handheld
devices, smart watches, all
those kinds of devices are
going to be as low power as
possible,” he said. As a result,
they need components that
require less power to function.
Larger systems, such as
servers used in data centers,
are also being designed to
consume less power and
generate less heat. They need
lower voltage semiconductors
including microprocessors. In
the not-so-distant past, supply
voltages of 5V and 3.3V
were common, said Wood.
“Now new part introductions
are focused on 1V or even
less,” he said. There’s still
plenty of the 5V and 3.3V
chips available, but “clearly
manufacturers are introducing
parts they think are going to
be well used in the future”
and those are lower voltage
parts, said Wood.

Changing technology

Technology changes also
contribute to component
obsolescence, said Todd
Snow, vice president of global
purchasing for N.F. Smith &
Associates, an independent
distributor based in Houston.
“The emergence of 5G
and IoT is also impacting
obsolescence because trends
like these change the sphere
of products that are being
manufactured, therefore
altering the components used
in products,” he said.
Consolidation can also impact
component obsolescence,
said Dale Lillard, president of

aftermarket semiconductor
manufacturer Lansdale
Semiconductor, based in
Phoenix.
If a company has low-volume
lines and it merges with
another company, it’s common
for redundant lines to be
eliminated, he said.
Poor economic conditions
can also impact obsolescence.
“During a downturn,
companies start to trim
products because volumes are
low,” he said.

Dale Lillard, president of
Lansdale Semiconductor

“I have found that when
times are really good people
don’t have time to shut down
product lines,” said Lillard.
“They’re too busy making
the parts” that are in high
demand.
Lillard said obsolescence is
more of an issue today in
the defense industry because
years ago ICs built by military
suppliers such as Motorola,
Philips and Intel had second
sources.
“So, if Motorola decided to
stop making a particular
component, there was a
particularly good chance there
were other suppliers” for the
part, he said. Today there are
fewer second sources.

“”

When times are really
good people don’t
have time to shut
down product lines

In addition, many chipmakers
ceased making military grade
parts in the 1990s when the
Perry initiatives directed that
commercial off-the-shelf parts
be used when possible. As a
result, some IC makers got
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out of the military component
market resulting in fewer
sources and the impact is still
felt today because military
equipment has very long
lifecycles.
For example, the F-16 fighter
was built during the 1980s
and is still flying so parts
are needed to maintain the
planes. Today, the Department
of Defense is not buying
airplanes and systems “in
volumes like they did in the
1980s during the Reagan
buildup,” said Lillard. “They
are buying F-22s in the
hundreds where they used to
buy F-16s in the thousands
and they’re still flying F-16s,”
he said. So, parts used in
F-16s are needed, but some of
them are obsolete.

Not just semiconductors

While obsolescence impacts
semiconductors, it also affects
passive components and
connectors. For instance,
some capacitor manufacturers
have ceased production of
multilayer ceramic capacitors
(MLCCs) in larger case sizes
because most demand is for
MLCCs in smaller sizes.
Older connectors also go
end-of-life. Wood said there
is EOL activity with some
of the “older connectors
that do board-to-board type
connections or have a larger
pin pitch.
However, a connector
manufacturer is more likely
to continue building an older
connector even if demand is
limited, said Lynda Nolen,
director of databases for
connector industry researcher
Bishop & Associates, based
in Saint Charles, Ill. The end
customer, such as a contract
manufacturer or distributor,
will be required to pay for a
minimum run, she said.
The connector manufacturer
“will continue to offer a
part until some fixture that
is used in some portion of
the manufacturing breaks,”

said Nolen. “For instance, all
connectors have some type
of insulator. This insulator
is molded or formed using
some type of fixture,” she
said. If the mold breaks, the
connector manufacturer may
choose not to have a new one
made, but rather obsolete the
particular part number that
uses that mold depending
how much demand there is
for the part.
“It doesn’t mean the whole
product offering of that
type of product will be
discontinued, generally just
that particular size or layout,”
said Nolen.
She noted the mold or press is
very expensive to manufacture
and spending the money to
replace it may not be justified
by the sales.

Longer lifecycles, more
obsolescence

Obsolescence, whether
it involves connectors,
semiconductors or passives,
is an issue for buyers in
industries that have long
product lifecycles including
defense and aerospace,
medical, automotive,
telecommunications, factory
automation. Electronics
purchasers employ a number
of strategies to manage
obsolescence, although there
is no one size fits all solution.
Buyers have to keep abreast
of technology trends, keep
apprised of EOL notices issued
by suppliers, initiate life time
buys with suppliers when
necessary and perhaps look
for help from distributors
willing to manage and hold
inventory for lifetime buy.
“The first thing is to
understand when a part is
going to become end-oflife. Getting the EOL notice
is critical,” said Wood. The
notice will tell buyers when
the manufacturing of the part
will discontinue.
“The EOL notice is an
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opportunity to do a little
research and determine if
there a drop-in replacement
part available or if you need
to do a last time buy and just
try to keep a bunch of these
parts in inventory,” he said.
Wood said if inventory of
a lifetime buy has been
exhausted, then the buyer
may have to go to the open
market and purchase from an
independent distributor “that
has a good reputation.”
“Maybe the independent
distributor has a good testing
facility in place,” said Wood.
“You want to make sure to
avoid counterfeit parts,” he
said. Many counterfeiters
target obsolete parts because
the volumes are low and the
prices are higher than many
other components still in
production.
“In one sense obsolete
parts are perfect for the
independent market because
an obsolete device is not
available from a manufacturer
or authorized distributor,” said
Paul Romano, chief operating
officer for Fusion Worldwide,
based in Boston. “So, the only
place to get the part is from a
company like us.”
However, obsolete parts
represent a small portion of
Fusion’s business as well as
the businesses of many other
independent distributors.
Fusion can help customers
address EOL parts. “We have
access to all the EOL notices.
If a customer asks us to look
at what they’re building we
can give them some insight
into what parts may be
potential problems,” he said.
He said Fusion can also make
a lifetime buy on behalf of
the customer and manage the
inventory. “We can make the
buy and charge a fee on top
of the product cost to manage
the inventory, store and ship
it when they need the parts,”
said Romano.

Andrea Klein, CEO of
Rand Technology

“”

Predictability of
obsolescence is fairly
easy when it comes to
memory, storage, or
CPUs, but when you
look at all of the rest
of your components,
particularly standard
components, it’s less
predictable than
people think

Purchasing
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Smith offers customers
inventory management
solutions including those which
support obsolete parts, said
Snow.

However, it’s hard to determine
which parts are likely to go
obsolete.

The distributor has nitrogenstorage cabinets used
specifically for customers
who need to house obsolete
components for extended
periods of time, he said.
In accordance with JDEC
standards for MSL products.
Smith can also offer nitrogen
purging of packaging.
“We currently have programs in
place with existing customers
who are concerned about the
lifecycles of certain product
types, and we provide them
appropriate notification alerts,”
said Snow.

The obsolete problem

Andrea Klein, CEO of Rand
Technology, based in Irvine,
Calif., said that supplying
obsolete parts is one of the
roles that Rand and other
independent distributors play in
the supply chain.
“Our role is to solve problems.
If you need a part that is
obsolete, you cannot go to
the factory or to a franchised
distributor. It’s a big part of my
channel’s role,” said Klein.
She said Rand helps buyers find
obsolete parts and can assist in
managing the problem.

The aftermarket option

“Predictability of obsolescence
is fairly easy when it comes
to memory, storage, or CPUs,”
she said. “But when you start
looking at all of the rest of
your components, it’s less
predictable than people think,”
she said.

While many electronics
purchasers will buy EOL parts
from independent distributors,
some electronics OEMs will
use an aftermarket component
manufacturer. There are about
a dozen such manufacturers
in the United States that will
manufacture a discontinued
part for the customer, said
Wood.

She said that while
obsolescence is an issue for
defense and aerospace, it is also
a challenge for manufacturers
of industrial equipment.

“It’s going to be more
expensive, but a parts
broker also marks up prices
significantly” for an obsolete
part, said Wood.

“The industrial sector has
problems because when they
design a board, they will copy
a part across different designs”
so a part ends up in dozens of
boards. If it goes obsolete, it
impacts many products, she
said.

Lansdale is a “semiconductor
aftermarket pioneer” that
continues to produce many
semiconductors that integrated
device manufacturers (IDM)
no longer manufacture, said
Lillard.

While obsolescence is an issue
for many industries, it may
not be as critical for buyers in
the automotive and cell phone
industries. A lot of capacity is
being devoted to automotive,
because the product lifecycles
are long so suppliers are
virtually guaranteed healthy
demand for their products for
years. Handset manufacturers
have very large volumes which
is obviously attractive to
component manufacturers.

by James Carbone

tooling, specifications, and
performance characteristics.
Lansdale has close working
relationships with the original
IC manufacturers to ensure
identical product performance
and package configurations,
according to Lillard.
The company’s ICs are certified
by the Defense Supply Center
as a Qualified Manufacturer of
electronic military components
under the MIL-PRF-38535
Qualified Manufacturing List
(QML). The company is also
an ISO 9001-2000) qualified
supplier.
About 75 per cent of Lansdale’s
business is for ICs used in
defense systems while 25 per
cent is for commercial parts.
“We have expanded our
product lines to include
ICs for the wireless and RF
communications markets,” he
said. For instance, the company
makes phase locked loops
(PLLs), prescalers, frequency
synthesizers, transceivers,
voltage-controlled oscillators
(VCOs), FM subsystems,
analog-to-digital converters
and other parts for commercial
customers.

Over the past 39 years,
Lansdale has acquired many
mature IC product lines from
IDMs. “We are licensed to
manufacture and market
thousands of ICs originally
designed and previously
produced by AMD, Fairchild,
Freescale Semiconductor
(formerly Motorola SPS),
Harris, Intel, National, Philips
and Raytheon,” said Lillard.
Lillard said the ICs that
Lansdale makes are built with
the original manufacturer’s

(number of EOL notices issued by year)

EOL notices rise
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Source: IHS Markit

April 2019 35

Franchised
Distributor (Y/N/M)

Minimum Order
Value

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

www.bestartech.com

Y

N/A

$250,000

N/A

100.00%

50

900

Y

800-346-6873
800-346-6873
800-346-6874
773-767-2200
800-346-6873
800-346-6873

CABLE & WIRING
www.mouser.com
www.mouser.com
www.mouser.com
www.eccoconnectors.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y

23235
8,106
5,863
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
N/A
$0
$0

0.46
93.00%
97%
N/A
N/A
N/A

50
50
50
N/A
50
50

1,000+
1,000+
1,000+
N/A
1,000+
1,000+

Y
Y
Y
N/A
Y
Y

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y

4,462
N/A
3,487
28,790
N/A
31,445

N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0
$0

68.00%
N/A
100%
67%
N/A
68%

50
50
50
50
50
50

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y

BIVAR
Broadcom
Cree
Dialight
Displaytech
Electronic Assembly
Kingbright Company, LLC
Lumileds
Newhaven Display
Osram Opto Semiconductors
VCC
Vishay

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

DISPLAYS & LEDs
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

N/A
N/A
12,390
6,179
N/A
N/A
301
N/A
N/A
1,690
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

N/A
N/A
99.00%
84.00%
N/A
N/A
100.00%
N/A
N/A
100.00%
N/A
N/A

50
50
50
50
50
50
50
50
50
50
50
50

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

ALPS
Apem, Inc.
C&K Switches
E-Switch
Grayhill

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y

N/A
4,326
27,230
N/A
N/A

N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0

N/A
83.00%
90.00%
N/A
N/A

50
50
50
50
50

1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y

Manufacturer

Distributor

Telephone

BeStar Electronics Ind. Co. Ltd.

BeStar Technologies Inc. 520-439-9204

3M
Alpha Wire
Belden Wire & Cable
Molex
Molex
TE Connectivity

Mouser Electronics
Mouser Electronics
Mouser Electronics
ECCO
Mouser Electronics
Mouser Electronics

Bourns
Eaton
EPCOS
Littelfuse
Schurter
Vishay

Website

ACOUSTIC COMPONENTS

CIRCUIT PROTECTION

ELECTROMECHANICAL

No. of Lines for
Principle

Stock Value for
Principle

Buyers’ Guide

Continue on page 38

Advert Index
Advert
Coilcraft
Digi-Key Electronics
eBOM.com

Page
23
FC, IFC & 18
8 & 17

Advert
Mouser Electronics

Page
14, 15, 28, 29, 37, 39, 42 & IBC

Newark

7

Rochester Electronics

11
BC

EDS

21

Rutronik

Electronic Assembly

27

Sager

5

Memory Protection Devices (MPD), Inc

19

TTI

9

Metcase North America

13
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Order with Confidence-Leverage our Strengths.pdf

1

5/14/18

11:33 AM

Leverage Our Strength

C

M

Y

CM

MY

CY

CMY

K

ORDER CONFIDENCE
WITH

The newest electronic components from the distributor
with the widest selection of products in stock.

Authorized Distributor

Call (800) 346–6873 or visit mouser.com

Minimum Order
Value

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

Honeywell
IXYS
Keystone Electronics
NKK Switches
Omron
Panasonic
Phoenix Contact
PUI Audio
Schneider Electric
Sensata
TE Connectivity
Teledyne Relays

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

N/A
N/A
N/A
13,976
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

N/A
N/A
N/A
86.00%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

50
50
50
50
50
50
50
50
50
50
50
50

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Bud
Bud Industries
Hammond Manufacturing
New Age Enclosures

ECCO
Mouser Electronics
Mouser Electronics
Mouser Electronics

773-767-2200
800-346-6873
800-346-6873
800-346-6873

ENCLOSURES
www.eccoconnectors.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y

N/A
1,325
2,839
N/A

N/A
N/A
N/A
N/A

N/A
$0
$0
$0

N/A
80.00%
82%
N/A

N/A
50
50
50

N/A
1,000+
1,000+
1,000+

N/A
Y
Y
Y

Abracon Corporation
CTS Electronic Components
ECS Inc
Epson Toyocom
IQD Frequency Products
Kyocera
Silicon Labs

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

1,780
3,889
2,070
178
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0
$0
$0

100%
100%
100%
100%
N/A
N/A
N/A

50
50
50
50
50
50
50

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y
Y

Mouser Electronics
Mouser Electronics
Mouser Electronics
Future Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
(800) 675-1619
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

18,749
N/A
N/A
N/A
N/A
1,325
N/A
N/A
94
N/A
1,580
N/A
N/A
N/A
N/A
N/A
N/A
5,800
N/A
N/A
N/A
7,205
7,486
N/A
N/A
N/A
N/A
N/A
1,141
N/A
8,145
N/A
29,676

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
N/A
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

95%
N/A
N/A
N/A
N/A
81.00%
N/A
N/A
100%
N/A
63%
N/A
N/A
N/A
N/A
N/A
N/A
100%
N/A
N/A
N/A
100%
96%
N/A
N/A
N/A
N/A
N/A
100.00%
N/A
96.00%
N/A
94%

50
50
50
N/A
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1,000+
1,000+
1,000+
N/A
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Manufacturer

Analog Devices, Inc
Broadcom Limited
Central Semiconductor
Central Semiconductor Corp.
Cree, Inc.
Cypress Semiconductor Corp
Digi International
Diodes Incorporated
FTDI
IDT (Integrated Device Technology)
Infineon
Intel
ISSI
IXYS
Lattice
MACOM
Maxim Integrated
Microchip
Microsemi
Monolithic Power Systems (MPS)
Nexperia
NXP
ON Semiconductor
Power Integrations
Qorvo
Renesas Electronics
ROHM Semiconductor
SanDisk
Silicon Laboratories Inc
Skyworks
ST Microelectronics
Swissbit
Texas Instruments

Distributor
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Telephone

Website

No. of Lines for
Principle

Stock Value for
Principle

Franchised
Distributor (Y/N/M)

Buyers’ Guide

ELECTROMECHANICAL (Continued)

FREQUENCY MANAGEMENT
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y
Y

ICs & SEMICONDUCTORS
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.futureelectronics.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
Continue on page 40

TI Authorized Definition.pdf

1

3/12/19

2:15 PM

au thor ized

adjective
having permission or approval
as in, “Mouser is an authorized source.”

C

M

Y

CM

MY

CY

CMY

K

More TI products in stock for your next design.
mouser.com/ti

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

Website

Minimum Order
Value

Telephone

Stock Value for
Principle

Distributor

N/A
N/A

N/A
$0

N/A
77%

N/A
50

N/A
1,000+

Y
Y

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$0
N/A
N/A
$0
$0
$0
N/A
$0
$0
$0
$0
$0
$0
$0
N/A
$0
$0
$0
N/A
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

46.00%
N/A
N/A
31%
N/A
N/A
N/A
N/A
N/A
73.00%
N/A
51.00%
N/A
N/A
N/A
N/A
100%
N/A
N/A
N/A
N/A
89%
100%
N/A
77.00%
N/A
27%
55%
69%

50
N/A
N/A
50
50
50
N/A
50
50
50
50
50
50
50
N/A
50
N/A
50
N/A
50
50
50
50
50
50
50
50
50
50

1,000+
N/A
N/A
1,000+
1,000+
1,000+
N/A
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
N/A
1,000+
N/A
1,000+
1,500
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
N/A
N/A
Y
Y
Y
N/A
Y
Y
Y
Y
Y
Y
Y
N/A
Y
Y
Y
N/A
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

$1B
$22M
N/A
N/A

$0
$0
$0
$250

75.00%
75.00%
85%

59
5
20
10

550+
62
150
400+

Y
Y

N/A
582
N/A
1,927
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0
$0

N/A
99.00%
N/A
99%
N/A
N/A

50
50
50
50
50
50

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y

N/A
42,454
38
24,145
N/A
26,533
N/A
77,568
34,078
33,780
20,389
14,293
14,948

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

N/A
72%
78%
71%
N/A
98.00%
N/A
66%
58%
99%
84.00%
55.00%
100.00%

50
50
50
50
50
50
50
50
50
50
50
50
50

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

No. of Lines for
Principle

Manufacturer

Franchised
Distributor (Y/N/M)

Buyers’ Guide

Toshiba
Vishay

Mouser Electronics
Mouser Electronics

ICs & SEMICONDUCTORS (Continued)
800-346-6873
www.mouser.com
Y
800
800-346-6873
www.mouser.com
Y 53,781

3M
Aero Conesys
Amphenol
Amphenol
Anderson Power Products
Aptive (Delphi)
Cinch
Cinch Connectivity/Bel
ERNI Electronics
FCI
Glenair
Harting
Harwin
Hirose Electric
ITT Cannon
ITT Cannon
JAE Electronics
JST
LEMO
LEMO
Mill-Max
Molex
Neutrik
NorComp
Phoenix Contact
Radiall
Souriau
Switchcraft Corporation
TE Connectivity

Mouser Electronics
ECCO
ECCO
Mouser Electronics
Mouser Electronics
Mouser Electronics
ECCO
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
ECCO
Mouser Electronics
Mouser Electronics
Mouser Electronics
LEMO
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
773-767-2200
773-767-2200
800-346-6873
800-346-6873
800-346-6873
773-767-2200
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
773-767-2200
800-346-6873
800-346-6873
800-346-6873
800-444-5366
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

America II Electronics
Lantek Corp.
Chip 1 Exchange USA, Inc.
Rochester Electronics

OBSOLESCENCE / HARD TO FIND
800-767-2637
www.americaii.com
M 1,900
973-579-8100
www.lantekcorp.com
M 186,000
949-589-5400
www.chip1.com
Y 850,000
978-462-9332
www.rocelec.com
Y

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

PASSIVES
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Broadcom
Cree
Finisar
Osram Opto Semiconductors
ROHM Semiconductor
Vishay

ABRACON
AVX
Bourns
Cornell Dubilier
Coilcraft
EPCOS
Fair-Rite
Kemet
KOA Speer
Murata
Nichicon
Ohmite

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Panasonic Electronic Components Mouser Electronics
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INTERCONNECTION

www.mouser.com
www.eccoconnectors.com
www.eccoconnectors.com
www.mouser.com
www.mouser.com
www.mouser.com
www.eccoconnectors.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.eccoconnectors.com
www.mouser.com
www.mouser.com
www.mouser.com
www.lemo.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

OPTO ELECTRONICS

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
M
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

23,235
N/A
N/A
165,853
N/A
N/A
N/A
N/A
N/A
3,394
N/A
2,160
N/A
N/A
N/A
N/A
6,02
N/A
N/A
N/A
N/A
85,634
1,563
N/A
30,044
N/A
10,744
300
123,613

Y

REED SWITCHES
www.hsisensing.com

ams
Analog Devices Inc.
Bosch
Honeywell Sensing and Control
Littelfuse
Maxim Integrated
Melexis
Microchip
NXP
ON Semiconductor
Omron
Sensirion
STMicroelectronics
TDK
TE Connectivity
Texas Instruments

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

OTTO

ECCO

773-767-2200

B&K Precision
Fluke
Keysight
Lascar Electronics
Tektronix
Teledyne LeCroy

Mouser Electronics
Mouser Electronics
Mouser Electronics

800-346-6873
800-346-6873
800-346-6873
814-835-0621
800-346-6873
800-346-6873

Website

Turnover

1-248-677-4838

www.pektron.com

$66m

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

N/A
N/A
N/A
N/A
N/A
N/A

Y
Y
Y
Y
Y
Y
Y
Y
Y

N/A
N/A
N/A
N/A
N/A
N/A
405
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

N/A
N/A
N/A
N/A
N/A
N/A
100%
N/A
N/A
N/A
N/A
N/A
N/A
80.00%
N/A
N/A

50
50
50
50
50
50
N/A
50
50
50
50
50
50
N/A
50
50

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
2000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
N/A
1,000+
1,000+

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

M

75

N/A

$200

100.00%

15

275

N

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

N/A
N/A
N/A
12,059
N/A
1,379
N/A
N/A
N/A
N/A
4,915
N/A
N/A
N/A
N/A
914

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

N/A
N/A
N/A
64.00%
N/A
45.00%
N/A
N/A
N/A
N/A
59.00%
N/A
N/A
N/A
N/A
65.00%

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

N/A

N/A

N/A

N/A

N/A

N/A

N/A

TEST & MEASUREMENT

www.mouser.com
www.mouser.com
www.mouser.com
www.lascarelectronics.com
www.mouser.com
www.mouser.com

N/A
1,008
N/A
130
N/A
194

N/A
N/A
N/A
$602,000
N/A
N/A

$0
$0
$0
$0
$0
$0

N/A
94.00%
N/A
100%
N/A
96.00%

50
50
50
10
50
50

1,000+
1,000+
1,000+
175
1,000+
1,000+

Y
Y
Y
Y
Y
Y

Location
Michigan & UK

Y

Y

Y

Y

Y

Y

Y
Y
Y
Y
Y
Y

Number of Surface
Mount Lines

Pektron

Telephone

50
50
50
50
50
50
50

SWITCHES & KEYBOARDS
www.eccoconnectors.com
Y

Contract Manufacturers Buyers’ Guide
Manufacturer

98.00%
100.00%
N/A
N/A
64.00%
99.00%
100.00%

Employees

Mouser Electronics
Mouser Electronics

SENSORS

Pack and Hold

405-224-4046

$0
$0
$0
$0
$0
$0
$0

Cables and
Harnessing

HSI Sensing

N/A
N/A
N/A
N/A
N/A
N/A
N/A

Full Turnkey

HSI Sensing

POWER & BATTERIES

Total No. of Staff

www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mornsunamerica.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

4,620
6,663
N/A
N/A
102,917
934
18,246

Design Capability

Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
+1-978-567-9610/+1-978-293-3923
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873

Y
Y
Y
Y
Y
Y
Y

Prototyping

Artesyn Embedded Technologies
Cincon
Cosel
CUI Inc.
Delta Electronics
MEAN WELL
Mornsun
Murata
Phihong
Phoenix Contact
RECOM
Schaffner
Texas Instruments
TDK Lambda
TRACO Power
Vicor

No. of Technical
Support Staff

PASSIVES (Continued)
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

Lead Free
Manufacturer

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

Taiyo Yuden
TDK
TT Electronics
United Chemi-Con (UCC)
Vishay
Wurth
Yageo Corporation

% Lead Free for
Principle Range

Website

BGA Capacity

Telephone

Minimum Order
Value

Distributor

No. of Lines for
Principle

Manufacturer

Stock Value for
Principle

Franchised
Distributor (Y/N/M)

Buyers’ Guide

Approvals

350

8

ISO9001, ISO14001, TS16949, BEAB, VCA, TUV, UL
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Increase your buying confidence
• Access the Newest Products from More Top Manufacturers
• Widest Selection of Electronic Components in Stock
• See Our Ever-Expanding Linecard of Leading Manufacturers

RUTRONIK.
Where “in stock”
doesn’t come with
air quotes.

At Rutronik, “in stock” means in our
warehouse. The one in Texas.
Rutronik brings the selection, buying power and
technical support of the world’s 11th largest
electronics components distributor to America.
We’re the sweet spot of distribution—a true stocking
distributor big enough to deliver the volume and
pricing you need, but not so big we can’t be bothered
to talk to you if your order isn’t for a million parts.
Give us a call and experience a new world of
distribution, right in your own backyard.

Contact us: +1 469-782-0917 or
sales-na@rutronik.com

www.rutronik.com

Committed to excellence

