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Mickey’s solar
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I had an interesting conversation with a
colleague, who, having recently returned
from a vacation in Florida, explained
how Walt Disney World Resort had
embarked on a significant investment in
solar power.
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A 2018 statement from Disney Parks’
vice president, animals, science and
environment, Dr Mark Penning,
explained: “This solar facility will
include half a million solar panels
and will also reduce greenhouse gas
emissions by more than 57,000 tons
per year. That’s the annual equivalent
of removing 9,300 automobiles from
the roads. More broadly, this initiative
will join the numerous efforts The Walt
Disney Company has launched to deliver
its 2020 goal of reducing net greenhouse
gas emissions by 50% compared to
2012.”

Marine

Sourcing for marine isn’t always plain sailing

16

Obsolescence

Learn to avoid obsolescence issues

24

This news coincides with a report from
the UK region which essentially says that
the energy savings offered by investment
in new, more efficient, electrical and
electronic products now exceeds that
offered by renewables.
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Thus, combined, energy efficiency
and renewables are finally delivering
significant environmental and cost
benefits.
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However, from my perspective, one of
the most important elements to this
(tucked into the UK report) was that
the combined savings from efficiency
and renewables have finally decoupled
economic growth from energy
consumption.
In essence, people, companies,
countries, continents and the world can
grow without necessarily placing an
equivalent strain on the planet.
In the long run I guess, ultimately, these
big strides in efficiency and renewables
will be dwarfed by the introduction of
fusion energy. However, until that day
arrives, I suggest we give a big cheer to
the electronics and electrical industries
for their success so far.

Articles appearing in this magazine do not necessarily express the views of the Editor or the publishers. Every effort is made to ensure the accuracy of information published. No legal responsibility will be
accepted by the publishers for loss arising from articles / information contained and published. All rights reserved. No part of this publication may be reproduced or stored in a retrieval system or transmitted
in any form without the written consent of the publishers. Cover image – ©istockphoto.com/maria17 & ©istockphoto.com/tioloco
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Master Electronics has added Advanced
Thermal Solutions to its line card, providing
purchasers with access to ATS’s 25-years’
experience in engineering and manufacturing
thermal management solutions.
Master president, Riad Nizam said: “ATS
covers the board. That message resonates
with our customers and our team. We now
offer innovative solutions for every part of a
customer’s PCB.”
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Thermal solutions
boost line card

ATS’ Steve Nolan, added: “ATS is the innovation
leader in thermal management. This is a strong
brand message for us as it underscores one of
our market differentiators.”
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CUI’s Audio Group has introduced a new
line of MEMS microphones ideal for portable
electronic devices. Boasting improved audio
quality, performance and reliability, the
CMM devices feature a low-profile footprint
measuring as small as 2.75 by 1.85 by 0.95mm.
These reflow solder compatible components
are designed to provide flexibile surface
mount assembly, making them ideal for audio
recording and voice capture in smart phones,
tablets, smart home devices and wearables.
CUI’s microelectromechanical systems based
microphones are omnidirectional and available
in analog or digital pulse density modulation
output types with top or bottom port locations.
Offering round or rectangular form factors,
CMM series models carry sensitivity ratings from
-44 up to -26dB and signal to noise ratios from
57 up to 65dBA.
The microphones also boast reduced vibration
sensitivity, low current draw down to 80µA, and
a wide operating temperature range from -40
up to 105°C. An inner chamber construction
also supports stable performance and gives
these silicon-based microphones added
protection against moisture and dust.
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Mouser Electronics is now stocking the Coeur
CST high-current interconnect system from
Molex. Designed to enhance flexibility in
high-current applications such as servers,
switches, circuit breakers, data storage and
instrumentation, the interconnects provide up
to one millimetre of float to prevent overstress
damage to contacts and ensure easy mating
between high-current power pins and sockets.
When mating rigid busbars or PCBs, wave
springs allow the entire core socket assembly
to move within its housing, preventing pin-tosocket axial-mating misalignment. Multiple
contact beams ensure optimal electrical
performance, and a range of configurations
connects cables, busbars, PCBs and wire. For
further reliability, terminal retention housings
lock in contacts and the system’s fully shrouded
male and female contacts are touch-safe.
A current range of 30 to 200A and a scalable
design support a variety of high-current
applications.
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More antenna choice

Newark element14 is now partnering with
Pulse Electronics and PulseLarsen Antennas to
provide more antennas, modular connectors,
specialty transformers and other electronic
components. The agreement includes products
from PulseLarsen Antennas, which enable
connectivity in the fields of internet of things,
public safety, navigation GPS products, WLAN
and LTE antenna products.
Head of supplier management, interconnect,
passives and electromechanical at Newark
element14, Heather Fulara, said: “We’re
seeing more and more customers turn to us
as the development distributor for increased
automation support for everything from
individuals building their own DIY smart homes,
to police forces looking to connect their fleet of
patrol vehicles. With the addition of Pulse and
PulseLarsen Antennas, we’ve greatly increased
the cutting edge electronics components
available to help bring our customers’ ideas to
life.”
www.newark.com
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DRAM lead times cut
Alliance Memory has reduced
lead times for its DRAM
products with an automotive
temperature rating of -40 to
105°C. Many parts are now
held in finished goods stock
with lead times of just six
weeks for the most popular
automotive temperature
range AEC-Q100-compliant
products.
www.alliancememory.com
Industrial SD available
Rutronik is now stocking
Swissbit’s industrial SD and
microSD series memory
cards, designed and tested
to withstand extreme
environmental conditions
in applications, such as
surveillance, data logging,
and black box crash recorders.
Part of Swissbit’s durabit and
everbit families, the cards use
architectural improvements to
enable performance in critical
use cases.
www.rutronik.com/swissbit

Capacitor modules ready
to ship
New Yorker Electronics is to distribute the new
Cornell Dubilier series of DC link polypropylene
film capacitor modules for high-power inverter
applications. The MDL series uses metallized
film technology for long life and high reliability,
offering capacitance values from 600 to
4,200µF, with applied voltages of 900 to 1,300V
DC.
Featuring CDE’s low-loss polypropylene
dielectric, the MDL series is ideal for highpower inverters used in commercial and utilityscale wind, solar and fuel cell systems. Other
applications include UPS, switching power
supplies and large motor drives.
Designed as an alternative to banks of
cylindrical bus-mounted capacitors, these highcurrent modules boast higher energy density
and simplify bus connections by reducing the
number of terminations. Using a single DC Link
capacitor makes smaller inverter topologies
possible and typically results in enhanced
system reliability with lower assembly costs. The

The series consists of 12 values in four case
sizes, with products meeting IEC 61071 and
UL94V-0.
www.newyorkerelectronics.com

Caps boxed and ready

TTI is now offering THA and THAS series
aluminum electrolytic capacitors from Cornell
Dubilier. The THA/THAS Thinpacks claim
to offer high energy density in a low profile
aluminum electrolytic cap. They are ideal for
low profile circuits where high capacitance is
needed for bulk storage. In many applications,
there will be cost, weight and space savings
versus comparably rated banks of surface
mount or axial caps with alternate technologies.

Power solutions center
opened
Sager Electronics has officially
opened its Southcentral
location in Carrollton, Texas.
The newly designed 64,000ft²
facility houses a 40,000ft²
distribution center, a 20,000ft²
value-add power solutions
center, and the company’s
Southcentral sales service
center. The facility will
expand Sager’s distribution
capabilities, potentially
inspiring innovation and
teamwork.
www.sager.com
Tough indicators step up
Transducers USA has
added a stainless-steel
warning indicator to its
Tonelight series for use in
harsh environments. This
panel mount device gives
both an audible and visual
warning signal, which can be
operated separately, allowing
workers time to respond to
visual alerts before audible
alarms begin. This is ideal
where excess noise is either
undesirable or hard to detect.
www.tusainc.com

MDL series also promises long life, meeting a
5,000-hour life test at rated voltage, with a core
temperature of 85°C.

The THA ThinPack is 8.2mm thin and has a
3,000-hour life at 85°C. The THAS ThinPack
is 9.0mm and has a 3,000-hour life at 105°C.
Values from 140µF at 450V DC to 18,000µF
at 10V DC, with 72 capacitance/voltage
combinations are available for each series.
Potential applications include: tablets,
instrumentation, commercial-grade LED driver
modules, compact power supplies, set-top
boxes, 1U rack-mounted devices and other thin,
high-performance devices.
www.ttiinc.com

Looking for more news?
Receive the weekly electronics e-newsletter for Electronics Purchasing Professionals
Register now to receive your free industry news, components releases and develepments within the global
electronics supply chain. Register for free at www.electronics-sourcing.com/newsletter
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Company Profile

Delivering the perfect package
of products and support

Rutronik North America delivers a broad range of innovative electronic components from
leading manufacturers, along with specialized technical support and tailored logistics
Global distributor Rutronik is
currently ranked as the third
largest European electronic
components distributor and
the 10th largest worldwide,
with annual sales of $1.5
billion. This privately
held, broad-line, stocking
distributor offers a diverse
product range including
semiconductors, passive
and electromechanical
components, as well as
embedded boards, storage
technologies, displays, and
wireless products. It operates
as an independent, ownermanaged company in North
America, with primary
target markets that include
automotive/mobility, medical,
industrial, and lighting
applications.

Comprehensive support

Since its inception in 1973,
Rutronik has developed
from a ‘one-man-company,’
founded by Helmut Rudel in
Ispringen, Germany, into a
leading broad-line distributor,
with more than 1,700
employees worldwide. Guided
by the company philosophy
‘committed to excellence,’
Rutronik has enjoyed more
than 40 successful years of
growth, going above and
beyond that of the market. In
addition to its comprehensive
line of components, Rutronik
delivers consulting services
for technical, commercial,
and logistical issues, as well
as offering unparalleled
service and technical support
with a consistently high
level of quality to customers
worldwide.

Rutronik has an established
European network of sales
offices and is represented
through its own branches
in all European countries
for customer support. The
company is also represented
by seven offices in China,
Hong Kong, Taiwan, and
Thailand to support customers
in Asia. One of Rutronik’s core
competencies is in providing
support for high-volume
customers, as well as being
able to supply medium- and
small-sized companies with
both the components and the
application assistance they
require.
Stock is held in warehouses
in Germany, China, and
in Austin, Texas, where
the company’s US-based
stock is located. Using
a centralized IT system,
Rutronik provides customers
with easy 24/7 access to
inventory levels via its robust
e-commerce site, Rutronik24.
In addition, Rutronik is
also a member of leading
component search engines,
such as ECIAauthorized,
StockCheck, FindChips,
OctoPart, netCOMPONENTS,
and Source ESB, as well as
being an ECIA Authorized
distributor.

Tailored US offering

The North American market
is served by Rutronik with
headquarters in Plano, TX
and a warehouse facility in
Austin, TX, as well as sales
offices in Concord, MA, Santa
Clara, CA and Mexico. These
sales offices provide customers

08 February 2019 • www.electronics-sourcing.com

with sales support and field
application engineering
services. The company carries
many franchise partners
critical to customers in North
America and is constantly
expanding its franchise
network with component
suppliers tailored specifically
to its US customers.
In a rapidly-changing
marketplace being impacted
by tighter supplies and
longer lead times of critical
components, Rutronik plays
a key role as an intermediary
between component suppliers
and OEMs, with a unique
insight into customer/
supplier relationships
developed through continuous
monitoring of the global
supply chain.
Rutronik vice president
North America, Sean
Sisson, commented: “We
see the potential to expand
Rutronik’s market share in
North America by continuing
to provide the best quality
components from leading
manufacturers, with on-time
deliveries, supported by
superior customer service
and application engineering
support.”
www.rutronik.com

Rutronik vice president North America,
Sean Sisson

“”

We see the
potential to
expand Rutronik’s
market share in
North America
by continuing to
provide the best
quality components
from leading
manufacturers
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TTI has the High Voltage Components
to Keep Your Production Rolling
North America’s leading inventory of ready-to-ship electronic components
The Transportation Specialists at TTI have a broad and deep inventory of interconnect, passive, and
electromechanical components for transportation systems ranging from 48-volt subsystems to fully
electric vehicles. These parts are stocked where you need them:
• A 180,000 square-foot warehouse dedicated to transportation components in Fort Worth, Texas
• Our all-new 800,000 square-foot distribution center in Fort Worth, Texas
• One of our seven proximity warehouses in Mexico’s major manufacturing centers
For conventional and plug-in hybrids, battery electric, or fuel cell vehicles,
TTI Specialists have the components you need, when you need them at
1.800.CALL.TTI, or visit us online at ttiinc.com
ttiinc.com
1.800.CALL.TTI
A Berkshire Hathaway Company

Marine

Sourcing marine
components isn’t
always plain sailing
Specifying components suitable for harsh marine environments on a pleasure craft
budget is challenging. TTI helps purchasers navigate these choppy waters with
advice on the dizzying array of related standards
Over half of all fires on
pleasure craft are electrical
in nature. That alarming
statistic comes from the US
Coast Guard and its annual
review of boating accidents.
While fires aboard are rare,
accounting for only six per
cent of all reported marine
accidents, the growing
number of electrical circuits
involved in modern watercraft
point to the need for electrical
components certified to
perform in the tough maritime
environment.

Sealed systems

Modern marine electrical
architecture should be viewed
as a complete system, rather
than just a collection of
suitable electrical components.
Electronics have replaced
the mechanical controls
of yesteryear. Rings and
spades have been replaced
by sealed connectors on the
engine. As part of a sealed
system, similar attention is
now required for all ends
of the system. The integrity
of the system input is just
as important as the output.
Corrosion and water intrusion
can create havoc when the
system is compromised.
Design engineers, component
buyers, and the electronic
component distributors
they work with understand
that in marine applications,
water sealing, immersion,

and corrosion resistance are
the main considerations for
component selection. Other
conditions such as heat, dust,
and vibration are typically
also covered under the broad
industrial definition of ‘harsh
environment components.’
There is however, one
further critical component
selection consideration to be
dealt with by pleasure craft
manufacturers —the budget.
Component certification
requires expensive testing. For
components manufactured
in lower volumes or for
extreme performance ranges,
that process can be cost
prohibitive. It’s one thing
to have a part certified to
stand up to the rigors of a
nuclear submarine or military
combat conditions, but it’s
quite another to be able to
afford that type of guaranteed
durability for a weekend
pleasure craft.

Maritime standards

The dizzying array of
certifying bodies, standards,
and definitions of what makes
up a harsh environment
can impact the ratio of
performance to price.
Transportation sales engineer
with TTI, Dave Lee, explains
that for this reason, many
marine manufacturers, in
addition to the National
Marine Manufacturers
Association and the

10 February 2019 • www.electronics-sourcing.com

National Marine Electronics
Association, turn to available
standards from the Society
of Automotive Engineers.
SAE has created testing and
performance standards for
connectors, enclosures, and
components for multiple
transportation markets and
has a specific segment, SAE
J1171, dedicated to electrical
devices suitable for use in
marine engine compartments
and fuel tank
spaces.
Often, engine
electrical
components
come already
installed
by the base
engine’s
manufacturer,
developed
to their own
internal
specifications
for product
applications.
These components are
based on standards set by
the American Boat Yacht
Council, which is the typical
certification arm for the
boating industry and usually
compliance is expected by
the US Coast Guard. Among
the areas where marine
manufacturers expect to see
ABYC compliance are starters,
switches, alternators, and
anything to do with circuit
protection, spark containment,
and flame arresting.

SAE J1171 is dedicated to electrical
devices suitable for use in marine engine
compartments and fuel tank spaces

“”

The dizzying array
of certifying bodies,
standards, and
definitions of what
makes up a harsh
environment can
impact the ratio of
performance to price

Marine
Industrial certifications

Beyond these specific maritime
standards, there are industrial
certifications that can also
provide guidance during
design and specification when
cross referencing commercial
off the shelf components.
Ingress protection ratings
for dust and water intrusion
are defined under the
International Electrotechnical
Commission IEC 60529
standard. It designates the
various types and degrees
of protection afforded to
electrical equipment by its
enclosure.
Similar to the IP code,
the National Electrical
Manufacturers Association
has a standard for protective
enclosures. NEMA 250
covers a wider range of
harsh conditions than the
IP code and includes ratings
for indoor and outdoor
locations, as well as hazardous
and nonhazardous. These
conditions include ingress
of water, dust and fibers,
corrosive agents, and various
gases and atmospheres.

Supplier expertise

Understanding that there is no
one single way to affordably
handle the rigors of a harsh
electrical environment is the
first step in building safer,
more reliable watercraft. With
standards, specifications, and
certifying bodies continually
changing as technology
moves to the next big thing,
a solid relationship with an
authorized distributor like TTI
can make smooth sailing out
of finding the right marine
grade components.
www.ttiinc.com
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DISTRIBUTION MARKET WATCH

Investments in people, parts, and locations
help distributors meet strong
component demand
Distributors are investing in inventory and new facilities to help ease shortages and grow sales

James Carbone
Many electronic component
manufacturers say investments
in new production capacity for
multilayer ceramic capacitors
(MLCCs), chip resistors and
discrete semiconductors will
boost supply and help alleviate
shortages in 2019.
That is good news for buyers
at small to medium-size OEMs
and electronics manufacturing
services (EMS) providers, who
have been affected by long lead
times and allocations of parts
over the past 18 to 24 months.
Buyers at smaller electronics
companies, who buy most of their
components from distributors,
have had to scramble to source
hard-to-find parts because their
authorized distributors did not
have them in stock. Buyers
bought parts on the open market
from independent distributors to
keep production lines running.
Buyers at large OEMs, who
purchase directly from
chipmakers and other component
manufacturers, were impacted
less by the shortages because of
long-term contracts they had with
component makers.
The good news for buyers at
smaller electronics manufacturers
is that while component
manufacturers have invested in
new capacity, many authorized
distributors have also made

investments to increase inventory,
open new offices and hire more
personnel to service OEM and
EMS buyers.

“As we expect
to grow revenue
in 2019, we will
manage our
inventory growth
and turns in line
with those growth
expectations”

“We increased inventory about
25 per cent in North America in
2018,” said Don Akery, president,
TTI Americas, based in Fort Worth,
Texas. He added that over the
last two years, TTI’s inventory
increased 40 per cent. “Our model
is built on inventory,” said Akery.
TTI’s inventory investments
have been made in all product
categories and enable TTI to
“service our customers more
assuredly than most other
sources,” said Akery.

Karim Yasmine, corporate vice
president strategic supplier
development for Future
Electronics

TTI has invested in “people, parts
and locations,” he said. “During
2018, TTI Americas added more
than 200 people throughout the
country. The majority of those are
not in the warehouse. Most are in
our branches,” said Akery.

of our company with our new Fort
Worth distribution center,” said
Akery. TTI completed its move
to the new distribution center in
2018.

The largest investment was in
TTI’s sales organization and
customer facing positions. “We
added almost 100 to our sales
and service organization,” he said.
TTI plans to add 75 more people
in 2019.

“Additionally, we recently
announced a 30 per cent
expansion that will take place
over the two years.” said Akery.
“We have also expanded many
branch office locations across the
country and around the world.”

Akery said TTI has also invested
in facilities. Beginning in 2014
“we made the largest single
capital investment in the history

TTI’s investment in inventory and
facilities is part of the reason
the distributor had robust sales
growth in 2018, which marked

the fourth year in a row that
the distributor gained market
share, said Akery. “If we had not
made those investments our
growth probably would have
been hindered in 2018 because
we would have run out of space,”
he said.
Of course, TTI is not the only
distributor that invested in
inventory and new facilities.
“Future is constantly investing in
our physical assets,” said Karim
Yasmine, corporate vice president
strategic supplier development
for Future Electronics, based
in Montreal. “We opened some
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new sales offices in 2018. We
also continued to invest in our
globally integrated distribution
centers,” he said. Investments
were also made to manage the
global trade issues that became
a factor in our industry in 2018.
Yasmine said.

More demand, more
investment
He added that Future has also
invested in inventory because of
growing component demand from
multiple customer segments.
“Our inventory investment was
planned since the end of 2016 as
we were prepared for a two-year
year cycle the industry has gone
through” Yasmine said.
The distributor increased its
inventory for parts that were in
short supply, such as MLCCs, chip
resistors and other components.
“Indeed, we increased our
inventory significantly. This was
in line with significant growth
achieved on a regional and global
basis,” he said.
Yasmine added that Future is
“committed to a differentiated
inventory model based on a high
available to sell inventory level
backed by industry leading supply

chain programs. “As we expect to
grow revenue in 2019, we will
manage our inventory growth and
turns in line with those growth
expectations,” he said.
Besides inventory, Future invested
“significantly in customer facing
resources in 2018 and will
continue to do so in 2019,” said
Yasmine
The distributor expanded its
global sales force, opening
new offices in South America
and expanded its centers of
excellence in Europe, Middle East
and Africa (EMEA). Future also
opened a new state-of-the-art
facility in Shenzhen, China, which
is staffed with 500 customer
facing executives.
“We also continued to expand
our engineering specialist
teams focused on areas such
as connectivity, analog and
power, lighting and embedded
processing.” he said.
Future will also hire more people
in 2019 and “expand our team
of customer facing executives.
“We have open requisitions in
all regions both on the sales and
engineering side. Future remains

A new $300 million
facility “will be
our next big step
up in capacity to
serve the growing
market. There
will also be more
automation so
we can do it more
efficiently”
Dave Doherty, president and
chief operating officer for
Digi-Key

“We’ve made huge
investments in inventory”
- Mark Burr-Lonnon, senior vice president EMEA, Asia and
global service at Mouser Electronics

in investment mode going into
2019,” said Yasmine.
Such investment will help Future
meet customer requirements
for on-time delivery, continuity
of supply and flexible inventory
solutions, he said.

“Huge” inventory
investments made
Increasing inventory has been
a focus of Mouser Electronics’
investment plans. “We’ve made
huge investments in inventory,”
said Mark Burr-Lonnon, senior
vice president EMEA, Asia
and global service at Mouser
Electronics, based in Mansfield,
Texas. Mouser has added more
stock and increased its breadth of
inventory by manufacturer. Some
distributors have a very narrow
range of inventory, he said. “Our
stocking policy is to have the
widest range,” said Burr-Lonnon.
He said the idea is to provide
as much choice as possible for
Mouser’s customers. For instance,
when a customer is looking for a
Texas Instruments, they can find
a similar part from ADI or other
component manufacturers.
Mouser recently announced it
is expanding its headquarters’
distribution center and will add
more than 127,000 square feet
at the center. The distributor
had also expanded its facility
two years ago. It also plans to
construct a building to house
customer service teams.
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The expansion is needed because
of strong product demand and a
growing customer roster.
Kevin Hess, senior vice president
of marketing for Mouser, said the
distributor is expanding globally
and has opened offices in Canada
and Poland and plans to open
office in Vietnam, the Philippines
and Brazil.

Enlarging its footprint
Another distributor that is
expanding its facilities and
boosting inventory levels is DigiKey, based in Thief River Falls,
Minn. The distributor is building
a new $300 million facility that
will increase Digi-Key’s footprint
by 3.5X, according to Dave
Doherty, president and chief
operating officer.
“The building will be 1 million
square foot on the ground and
will have a little more than 2.2
million usable square feet,” he
said. The expansion means DigiKey can stock more products and
product lines.
“This will be our next big step up
in capacity to serve the growing
market. There will also be more
automation so we can do it more
efficiently,” said Doherty.
The new facility should open
in 2021. The outer shell of
the expansion has just been
completed and the crews are
currently working on the interior.

Worldwide leading authorized
distributor of semiconductors
and electronic components.
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Obsolescence

Effective planning
prevents line stops

Proactive obsolescence management helps purchasers prepare for component end of life,
making line stops a thing of the past, advises senior applications manager at Astute Electronics,
Andrew Parker

Continuity of supply is
a critical concern for
any purchaser however,
guaranteeing supply on
long-life cycle contracts is
a challenge. Manufacturers
operating in risk averse
industries, have products
with long life cycles that
will exceed the availability
of supplied products and
may experience multiple
cycles of obsolescence.
With the onus on
availability, contracts
often transfer the cost and
impact of obsolescence
to suppliers, especially
primes. Proactive
obsolescence management,
as set out in IEC 62402,
is the only solution,
providing an approach
that can also successfully
deal with production and
aftermarket requirements
based on legacy contracts.

Prevention not cure
Fundamentally,

4
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4
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obsolescence management
is about risk management
and mitigation, whereas
proactive obsolescence
management means
preventing issues
before they happen and
managing obsolescence
in the most cost-effective
manner possible. To do
this, a manufacturer
needs: a comprehensive
and relevant obsolescence
management plan;
accurate and reliable
advanced status
information on every item
in the product; appropriate
tools to manage data;
and finally, management
commitment, including
the budget and resources
to build and support the
programme.
There are several steps
involved in managing
obsolescence. Not least,
it requires accurate data
for analysis, reporting and
continuous monitoring

Classic Designs
Are Timeless®

and most importantly, this
information is required
early. As obsolescence
occurs, mitigation costs
rise, and options become
limited the later the end of
life event is known.
Significant work is
needed to develop
this into a proactive
obsolescence management
plan. It requires a
deep understanding of
your business and the
challenges that may
occur. This will include
the number of products
and build versions, which
means identifying all
types of each component.
It is also vital to consider
key suppliers, supply
chain challenges and
evolving policies, looking
at supplier management
and how suppliers manage
obsolescence. Establish,
for example, whether any
historic contractual deals
exist and what legacy
engineering databases and

product line management
tools are used.
Finally, find out what
organizational challenges
exist and assess the
culture, which may present
challenges to dealing with
obsolescence. Typically, in
many organisations there
is a lack of ownership.
In historic contractual
programmes, obsolescence
may have been neglected
or poorly addressed. The
advantage of proactive
obsolescence management
is that it can be built in to
the bidding phase on new
developments. Get it right
here and the product is in
good shape to be managed
throughout its life-cycle.

Building a database
Proactive obsolescence
management requires
the development of a
database, which will
become a knowledge
base for component

Lansdale Semiconductor still manufactures some of the most popular… and timeless commercial
wireless, telecommunications, military and aerospace integrated circuits (ICs) classic designs.
As a global pioneer in IC products life cycle management, Lansdale manufactures over 3,000
classic design ICs in the original package, exactly as they were created and produced by AMD,
Farchild, Freescale Semiconductor, Harris, Intel, Motorola, National, Philips (formerly Signetics),
and Raytheon.
Our exclusive life cycle management program assures you of a dependable, continuous, cost
effective, and high quality source of classic designed ICs today… and tomorrow!
This means Lansdale eliminates the need to go to the time or expense of designing in a replacement
part or even doing a complete product redesign – not when we still make ‘em… exactly like they
used to.

Just like the
legendary Ford Built
GT500 Mustang classic design…
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Log on to our Web site at www.lansdale.com to review our up-to-date
product listings and data sheets.
Contact Sandi@Lansdale.com today.
5245 South 39th Street • Phoenix, AZ 85040-9008
Phone: 602.438.0123 • Fax: 602.438.0138

Obsolescence
management. This can become a
differentiating value service for
customers and suppliers with this
service in place will see their rating
increase as a result.
The final output will be an
obsolescence register, which provides
examples of tools to conduct impact
analysis, solve problems and prevent
designing in obsolescence. Effective
management of any bill of materials
involves knowing the status of a
component on an ongoing and regular
basis. This is an area where various
automated tools exist, all of which can
be used as part of the obsolescence
database.

Preparing a plan

The corner stone of any successful
obsolescence management programme
is a comprehensive plan. This must
detail how obsolescence will be
managed and what to do when it
occurs. A thorough understanding
of the needs of the business and its
contractual obligations will assist in
defining the scale and depth of the
process developed.
In general, the obsolescence process
will have several key stages. Firstly,
notification which may arise from
various sources such as the component
manufacturer, a supplier, obsolescence
tools, a contracted obsolescence service
provider or regulatory bodies.
The next step is to assess the options
available, working in conjunction
with the component manufacturer,
engineering, supply chain and other
stakeholders. Available options
may include: introducing a direct
replacement or alternative part,
undertaking a redesign, performing a
last time buy or implementing a bridgebuy.

EOL IS OUR DNA.

Authorized Distribution and Licensed Manufacturing.

The plan will include functional
responsibilities for both organizations
and individuals. It also sets metrics to
monitor performance. Over time, even
on legacy products, obsolescence can
be designed out. Ultimately, the value
to an organisation will be measured in
avoidance costs, demonstrated through
performance with key clients.
www.astute.global
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Learn to avoid
obsolescence issues

Lansdale Semiconductor has been working to keep obsolete integrated circuits alive for over 42
years. In this feature, we reveal some of the lessons learnt along the way
The first integrated circuit line
purchased by Lansdale was a
Raytheon line, which it bought
in 1976. ICs from this line
are still available, sold in very
low volumes to the military
for repairs. Since that time,
the company has purchased
many lines from original
component manufacturers
as and when they were
discontinued. Manufacturers
sold to Lansdale to ensure
that their customers would
have a continued source of
parts, but not all OCMs are so
considerate.
Mostly, lines are shut down
because the OCM wants to
use the manufacturing space
for newer, more profitable
products. Lansdale, however,
has established a strategy to
keep these classic products
alive for as long as they
are needed. Along the way,
Lansdale has experienced
many of the same problems

with obsolete IC components
as system manufacturers do
when looking for obsolete ICs.

Mitigating risk

Recently, Lansdale updated its
ISO9001:2008 certification to
ISO9001:2015. Interestingly,
the primary difference
between the two iterations
is a greater requirement to
evaluate and mitigate business
risk. For example, a company
can have great quality
product, but this is immaterial
if its production line is shut
down for lack of a component.
ISO9001 expects companies to
study these risks and generate
possible solutions.
The first risk Lansdale
considered was a lack of
component packages to
manufacture ICs. If an IC
package goes obsolete, it
is vital to find a solution
that is effective now and
going forward. Most system
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manufacturers face the same
risk of shutting production
lines down because a
component becomes obsolete.

Procurement alternatives
There are five possible
procurement alternatives
for a systems manufacturer
when a device goes obsolete,
although most don’t work for
IC components.
The first option is to effect
an end of life buy. This is
by far the best solution,
but it requires significant
investment in inventory
and an accurate forecast of
future requirements, taking
into account maintenance
and future builds. It has the
lowest potential cost and
quality risk, but predicting
future requirements can be
challenging.
Re-engineering or emulation
of the component is another

Dale Lillard, president,
Lansdale semiconductor, Inc.

“”

There are
five possible
procurement
alternatives
for a systems
manufacturer
when a device
goes obsolete

Obsolescence
potential solution, however,
emulation can be costly in low
volumes and there is a risk the
performance will be different.
The ideal situation is a second
source for the same part.

requalification is usually not
necessary. Customers can also
be assured of longer-term
support, which is more than
they will get from an OCM on
a new component.

Generally, the best long-term
decision is to undertake a
system redesign since many
obsolete parts can be replaced
at the same time, but the cost
of redesign and qualification is
high and it takes time. It also
remains a challenge to design
in components that do not go
obsolete themselves before the
next design refresh.

Design out
obsolescence

Using an excess inventory
distributor or broker can
present a solution, providing
the distributor/broker is
reliable and can demonstrate
a good history of ownership of
the product. The big risk here
is getting counterfeit parts.
Finally, purchasers can
engage with an aftermarket
semiconductor manufacturer
like Lansdale Semiconductor,
Rochester Electronics, or
Teledyne E2V, that can
manufacture products which
are now obsolete from the
OCM. Prices are higher as the
volumes are low compared to
OCM volumes, but product
quality is good and system

that will not work to help find
a solution.
Finally, encourage suppliers
to transfer products to a
reputable aftermarket supplier

In summary, there
are many options
available to help
mitigate the risk of
losing a component
due to obsolescence.
The most important
measure is to design in
popular components
from reliable suppliers
who agree to give
prior notice when
they discontinue a
component, and to
use suppliers who
tend to offer upward
compatible parts to
replace the parts they
make obsolete.
It is also vital to
establish accurate
usage forecasts and inventory
budgets, in order to purchase
enough product to last until a
suitable solution is found, or
until the system has finished
production. Avoid designing
in sole-source components, or
parts from suppliers that have
a history of short life cycles or

that will continue to support
the components long term.
Taking these steps will not
remove all risk, but it will
definitely reduce the risks
going forward.
www.lansdale.com
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Obsolescence

Walking the
availability tightrope

Where long product lifecycles are the norm, it is a constant struggle to balance extended
product life with diminishing component availability. Establishing an in-house obsolescence
team can help, says 4 Star Electronics
Proactive obsolescence
management is oftenoverlooked and although
it may not be essential in
commercial applications,
for sectors like aircraft
avionics, medical and
military technologies it can
be a constant struggle to
balance product lifecycles
with component availability.
In these cases, it is vital to
consider the entire lifecycle
of an application and all the
components that make up that
application, at every stage.

Create a specialist team

An effective obsolescence or
diminishing manufacturing
sources and material
shortages program can reduce
costs and minimize reactive
actions by evaluating multiple
resolutions to DMSMS
issues and gathering metrics
to monitor the program
throughout its lifecycle.
Some key program elements
are: forecasting future
requirements; maintaining
an accurate bill of materials;
determining the lifecycle
and availability of each
component; reviewing
and determining optimum
stock levels; budgeting and
scheduling end-of-life or
last-time-buy purchases; and
exploring re-design options.
To address these points,
consider creating a
separate obsolescence
group, independent from
engineering, logistics, or
purchasing. Obsolescence
specialists typically need an
engineering background, but
also a clear understanding
of financial and business

practices, risk management,
project management and
purchasing.

and end-of-life electronic
components, can help handle
unforeseen circumstances.

The lifecycle phases of an
application typically include
design, introduction, growth,
maturity, decline, phaseout and obsolescence. An
obsolescence specialist needs
to be involved at every stage
and sometimes beyond, to
recycling or reverse logistics.
They need to be able to create
solutions and obsolescence
mitigations, such as deciding
how and when to support the
original application versus
when to undertake a re-design
and re-qualification processes.

Aftermarket manufacturers
are authorized by the original
component manufacturer to
produce and sell replacement
parts after regular production
has been discontinued. Parts
are produced from materials
that have been either
transferred from the OCM or
produced by the aftermarket
manufacturer using OCM
tooling and intellectual
property. Aftermarket
manufacturers also sometimes
produce parts that meet OCM
specifications by reverse
engineering or redesigning
parts without violating the
OCM’s intellectual property
rights.

Having personnel responsible
for obsolescence can help
tackle factors that might
otherwise be overlooked. For
example, during the design
phase, look for components
that have second sources or
qualify parts with different
speed, temperature, or
tolerance ratings that may
have longer lifespans than
commercial parts. During
the later phases, when some
components are obsolete,
having procurement options
can help tremendously.

Enlist supplier support

Reducing procurement risk
by focusing on original
component manufacturers and
their authorized distribution
partners is important to
ensure component quality,
but this isn’t always possible.
Working with aftermarket
manufacturers, independent
distributors, and other
specialist suppliers who
are expert at dealing with
shortages, obsolescence,
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Director of operations at
independent distributor, 4
Star Electronics, Scott McKee,
concluded: “We recognize
that many customers come
to us as a last resort, in dire
need of a particular part to
complete a build, but we can
also help as they develop their
obsolescence programs. We
provide market analysis and
lifecycle information based
on the relationships we have
with our vendors and data
providers. We encourage
our customers to work with
us throughout their product
lifecycle so we can help them
more proactively.”
www.4starelectronics.com

The other major category
of supplier is high quality
independent distributors,
which can help procure
material from the open
market when other options
are unavailable. Top tier
independent distributors have
sophisticated processes for
bill of material and lifecycle
analysis, as well as vendor
management, kitting and full
purchasing outsourcing.
Independent distributors
can also provide validated
material, supporting
counterfeit avoidance through
in-house inspection and
test, or by partnering with
test labs. This is important
as obsolete and hard to find
components are more likely to
be counterfeited, so it’s wise
to ensure parts are of good
quality and have been stored
and handled properly.

Director of operations at
independent distributor,
4 Star Electronics, Scott McKee

Q&A

by Jim Carbone

Identifying challenges
for component
suppliers, distributors
Global trade issues, tariffs and counterfeit parts are some of the key challenges that the
electronics supply chain faces, says ECIA president and CEO Bill Bradford
Electronics Sourcing North
America (ESNA) recently
interviewed Bradford about
trends and issues that
component manufacturers,
distributors and sales reps
in the industry face. The
following is a summary of the
interview.

Q

How do you view
the role of the
Electronics Components
Industry Association?
Overall our role is to support
the authorized channel. We
are all part of the electronics
supply chain whether we are
manufacturers, distributors
or sales reps. We do a lot
to educate and create best
practices leveraging the
strength of our membership.
We have 400 volunteers from
our member companies who
are on various committees
that do the real heavy lifting

in educating our membership.
While we don’t have a head
of education per se, we have
some expertise on staff. We
hold various events such as
the annual ECIA Executive
Conference and other smaller
regional gatherings where
speakers provide insight
to address pertinent issues
and challenges that our
membership faces.

Q

What are some of
those challenges?

The challenges are continuing
to evolve and shift. One of
the things that we do at the
ECIA is try to identify what’s
the next challenge that’s
coming around the bend. For
instance, tariffs came almost
out of nowhere and is causing
a lot of angst. The impact of
tariffs has been shifting. There
is a lot of uncertainty about
whether tariffs would be a
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short-term temporary thing.
It’s starting to look they will
have a negative impact on the
industry over the next couple
of quarters. Tariffs could be
a speed bump and impede
growth. Inventories are
starting to climb both at the
end customer and the channel
level.
Counterfeit parts or
misrepresented components
parts is a continuing
challenge. Counterfeiting
continues to get more
sophisticated in the methods
that the counterfeiters
use so we are constantly
having to up our game.
The stakes are higher and
higher. As these parts are
more expensive and hard to
find, it creates opportunities
for counterfeiters. We keep
devising new methods to stop
the spread of counterfeit parts.
For instance, Block Chain may

“We do a lot to educate
and create best practices,
leveraging the strength
of our membership”
ECIA president and CEO
Bill Bradford

be able to track every single
step where a part has been
in the supply chain. But even
when can verify authenticity
of the parts, it could have
been mishandled somewhere
in the process and that could
jeopardize the integrity and
quality of the part.

Q

Is it a goal of the
ECIA to grow its
membership

Q&A

by Jim Carbone
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We have about 300-member companies
and each company may have several
individuals involved with the ECIA.
Membership is evenly split between
component manufacturers and distributor,
but there are fewer sales rep members.
We want to make sure we have the right
membership, meaning companies that
represent industry well and want to
contribute to the good of the industry.
Those are valuable members. Our
roots come from the combination of a
distributor organization called National
Electronics Distributors Association and
of passives manufacturing organization
called Electronics Components Association
(ECA). Our membership has been growing
with semiconductor companies and that’s
an area where there is still some room to
grow. We have a lot of the big guys now
but still feel there are some other large
semiconductor companies that have a big
presence in the channel that we would like
to see as members.
www.ecianow.org
Bill Bradford is president and CEO of
the Electronic Components Industry
Association (ECIA). He has worked in
the electronics industry for 30 years,
primarily at semiconductor companies.
Bradford has held sales and marketing
positions at Texas Instruments, Cyprus
Semiconductor, ON Semiconductor
and Freescale semiconductor. He was
also CEO at a small company that did
assembly and test in the high-reliability
semiconductor market. Bradford has
also served as an industry consultant.
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Americas: 2019
electronic component
forecast
In this article, John Denslinger investigates the data underlying
recent, current and potential growth in the electronics purchasing
and distribution sector

John Denslinger’s 40-year
electronics career ranges from
time with passives specialist
Murata Electronics, to managing
manufacturing plants in Mexico.
John is a trained industrial
engineer

Global Economy • By John Denslinger

T

he global results for 2018 are in and the numbers look
great. For the Americas, it’s even better! The electronic
components industry once again put together impressive
back-to-back years of growth. When finally tabulated by
the industry’s leading trade associations SIA and ECIA, the numbers
will show Americas’ semiconductor and passive 2018 year-over-year
growth around 19 and 23 percent respectively. By any measure,
that’s truly outstanding and serves to justify the record level of
capital investment as well. Congratulations to all the manufacturers,
distributors and sales reps on a very successful year indeed.
But as you know, the devil is in the detail. One data set I like to look
at is ‘percentage change in quarterly sales performance year-overyear’. For the Americas in 2017, semiconductor Q1 growth was 22
percent trending upward each quarter finishing above 41 percent in
Q4. 2018 by contrast was just the opposite: Q1 growth topped out
at 35 percent and continued sliding quarterly to a low point in Q4
estimated at 10 percent. That trend doesn’t bode well entering 2019.
Now let’s examine passives. In 2017, the picture was very flat: Q1
growth at 11 percent ending with Q4 at 12 percent; whereas 2018
Q1 showed 18 percent trending up each quarter with Q4 estimated
at or above 28 percent. I can understand that’s a lot of detail to
digest, so allow me to simplify market conditions in one table setting
up 2019’s expectation:

Quarterly Sales Performance Year over Year
2017
2018
2019 (1st Half forecast)

Semiconductor
Accelerating
Deceleration
Flat

181128_AuthDistBlue_ELECSRG_NA_Strip.indd 1

Passives
Flat
Accelerating
Deceleration

Also of note is one curious anomaly. ECIA tracks the passives to
semiconductor ratio. Historically, that data shows 3.7 capacitors
sold to every 1 semiconductor. The ratio has been consistent for
years. Starting Q4 2017, that ratio jumped significantly to 4:1 and
continues through Q4 2018. There can be only two explanations for
that much change: new product designs have radically altered the
composition ratio; or capacitor shipments to the actual real demand
could be over-stated by eight percent. Unfortunately, the second
is the more probable of the two. I would suggest cap suppliers
get ready for a modest correction as the supply chain adjusts
accordingly. On the other hand, perhaps this is not all bad to those
suppliers and customers tediously working daily sourcing issues.
Relief might be welcomed.
So where do we stand? Well, customer demand remains vibrant,
backlogs firm and lead times steady. Inventory levels throughout the
supply chain seem to be reasonable except as noted on capacitors.
The first half of 2019 is likely to be good but certainly not great,
thanks to a 2018 tailwind. It might be a different story in the second
half. No one can really predict the on-again/off-again tariff impact
on supply chains, a fluid federal policy on interest rates, a potential
spillover of EU discord or shortages of qualified labor. Conversely,
PMI and consumer confidence remain positive at least for now.
In summary, the 2019 semiconductor forecast for the Americas
appears to be around five percent. Passives could be slightly higher.
Given the uncertain economic, political and social conditions here
and elsewhere, look for most of the growth in the first half.
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Designing in supply
chain skills

Supply chain design and engineering expertise are essential to ensuring continuity of
component supply. ESNA asked Sanmina’s vice president, customer supply chain management,
Tom Pendergrass, how outsourcing provides a solution

Q

What role does
Sanmina’s
purchasing team play in
assisting new clients?
Supply chain design is one of
the most important services
we offer. In some cases, this
means developing a complete
supply chain for a product,
while in other scenarios, it
means redesigning the supply
chain to increase flexibility
or eliminate risk. We find
that even large companies
sometimes don’t have the
right portfolio of global
suppliers to launch a product
in new global markets, or
have different components
or subassemblies in a new
product than their traditional
products.
Medical, automotive,
aerospace and some industrial
products have an operational
life of more than ten years.

In these industries, continuity
of component supply is
critical. Unfortunately,
some components originally
designed into a system may
be discontinued before
the system reaches end of
life. Customers with legacy
products may therefore want
the bill of materials analyzed
to identify obsolescence
risks. Sanmina’s component
engineers identify parts that
are already obsolete, or at
risk of going obsolete, as well
as single source components
that expose a supply chain to
risk in the case of unforeseen
events. The team makes
recommendations to add
alternative components to the
approved manufacturer list or
to re-design for compatibility
with alternate parts.
Some customers require more
supply chain flexibility. For
example, a customer may
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ask Sanmina to re-design the
supply chain to accommodate
demand fluctuations of ±25
per cent within a certain
period of time. In these
cases, the supply chain team
will analyze the lead- time
profile of all components,
adding time for freight and
manufacturing. Components
that do not support the
flexibility requirements are
identified, then we work
with suppliers to reduce lead
times and develop agility
programs to make additional
components available in
shorter timeframes.
In some cases, customers
have developed an innovative
product, but need access
to a global supply base
of components. In these
situations, Sanmina provides
complete supply chain design.
Our preferred supplier list
provides a global supply

“”

Component supply
is critical at Sanmina.
500 SMT production
lines worldwide
are placing as
many as 25 million
components per hour

EMS
chain of qualified and audited suppliers
that demonstrate technology leadership,
flexibility, quality, delivery and cost
performance.

Q

What input does the buying team
have on component selections
and support?
We work with customers during product
design and throughout a product’s life.
Sanmina’s component engineering team
provides a link between design engineering
and supply chain design. Where possible,
they help customers select manufacturers
from Sanmina’s preferred supplier list. These
suppliers offer better performance in terms
of quality, technology, on-time delivery
and price and are also able to design more
flexible supply chains.

“”

Medical, automotive,
aerospace and some
industrial products have
an operational life of
more than ten years

Our component engineers combine their
knowledge of the product design and
its planned operational service life with
manufacturers’ technology road maps
to propose appropriate suppliers and
components. They analyze the product
specifications and work to understand the
design intent.
The expected life of the product has a big
impact on component selection. Components
designed for consumer products usually
have short lifecycles and may not be
appropriate for products with an expected
service life of ten years. Typically, when
manufacturers specify components for use
in industries such as automotive, aerospace
or medical, they provide assurance of supply
for seven to 10 years or more.
Components that operate in harsh
environments also require a higher
specification than components used in
consumer devices. The medical, aerospace
and automotive industries have stringent
regulatory requirements and knowledge of
these criteria is essential when selecting a
component manufacturer. Our component
engineers understand regulatory standards
in each of these areas.
The location of end markets, total
landed cost analysis and the location of
manufacturing also have an impact on
component supplier selection. Larger bulky
components are normally sourced close to
the manufacturing plant to make the supply
chain more cost effective in terms of freight.

Q

What happens when end of life or
obsolescence situations arise?

Our automated system manages notification
February 2019 25
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of end of life or obsolescence.
The information that suppliers
provide when they notify
us about component end of
life usually includes the final
order acceptance date and
data about any replacement
components.
When we receive the part
change notification, our
material requirements
planning system reports
which Sanmina facilities are
purchasing that component.
This is one of the benefits
of having all plants running
on the same IT system
worldwide. Supplier
notifications are sent to any
plants using the component
and the program management
team then works with
customers to introduce the
alternative component and
execute last time buys for the
end-of-life part.
This automated tool works
well for components that are
going obsolete, however, in
some cases, manufacturers
reduce capacity for older
components, without
immediately discontinuing
supply. We are experiencing
this in the multilayer ceramic
chip capacitor market at the
moment, with some suppliers
placing parts on allocation.
Here, we are working to
ensure customers do not use
these components in new
designs. When possible, we
encourage them to redesign
existing products using
alternative components.

Q

Is the Sanmina
buying team
experiencing extended lead
times and what are the
knock-on effects?
Lead times for certain
components have extended
over the last nine months
or so. While lead times are
improving now somewhat, we
were managing components
for several months where the
lead times were in excess of
one year. At Sanmina, we have
500 surface mount production

lines and sometimes place
over 25 million components
per hour. The real challenge
occurs when customers want
an upside within a certain
component’s lead time. Being
able to increase component
supply in three to four weeks,
when the lead time on the
component is 26 weeks or
more, is really difficult.
From a supply chain
perspective, there are three
things we do to protect
component supply and
optimize the chances of
achieving upside when
required. First, we ensure
that our plant purchasing
teams are working with the
correct component data.
The teams re-confirm lead
times with suppliers on a
regular basis. Second, we
work with customers so that
they understand the lead
time profile of their product
and encourage them to be as
accurate as possible with their
forecasts. Third, we try to
add multiple sources for each
component, which maximizes
the chances of finding
component supply in the case
of upsides.
Our component engineers
also work with customers’
design engineers to select
alternative components to
replace those with extended
lead times. Recently, we
worked with a medical
customer on a new generation
of an existing system. Many of
the capacitors used featured
older technology where the
manufacturer had reduced
capacity and extended lead
times beyond 26 weeks. We
found alternative components,
significantly reducing overall
lead times. In another case,
we suggested a smaller case
capacitor as an alternative.
Although the smaller capacitor
required a printed circuit
board re-design, the benefit
was a reduction in lead time
of 50 per cent.
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Q

Has Sanmina
increased or
decreased its preferred
supplier list over the last 24
months?
There have been no dramatic
changes in the number of
our preferred suppliers
over the last two years. We
have a strategy of selecting
preferred suppliers for the
long term. They typically
provide strategic advantages
in terms of performance,
quality and cost and are
willing to work with Sanmina
to increase flexibility. These
long term partnerships paid
off this year, when we were
faced with challenging passive
component supply constraints.

Q

How has the
purchasing team’s
role changed at Sanmina
over the last five years?
A) We have adapted our
services based on changing
customer expectations
and requirements. When
outsourcing began, most
OEMs had their own factories
and supply chain management
teams. Today, there are
a significant number of
customers that do not have
a background in electronic
supply chain management
because they don’t have their
own factories and may even
have contracted the product
development to a design
house. In these situations,
working with a partner who
has a preferred supplier list,
an established process for
selecting suppliers and a
supplier management process
is a significant benefit. For
these customers, working with
Sanmina means they have
access to an instant supply
base, advanced global supply
chain management systems,
preferred and qualified
suppliers and proven supplier
management programs.
www.sanmina.com

Continuity of supply is critical when building
complex systems with as many as 10,000
different components

exclusive

This may 2019
A complete breakdown and in-depth
analysis of the top 50 North American
distributors available in this year’s Top
50 Distributors Report featured in the
May 2019 issue of Electronics Sourcing
North America
For advertising queries please contact:
sales@electronicsourcing.com
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SEMICONDUCTOR MARKET WATCH

Power management IC demand
will rise but tags will stay steady
Healthy competition will help keep prices in check although PMIC unit demand will rise steadily through 2023

James Carbone
The average price for power
management integrated circuits
(PMIC) will remain stable for the
next two years despite strong
demand for the chips from a
wide range of end customer
segments ranging from cell
phones and home security to
factory automation equipment
and Advanced Driver Assistance
Systems (ADAS).
The average PMIC price increased
4 per cent last year to $.21,
according to researcher IC
Insights. While unit demand
is expected to increase by 8
per cent in 2019, the average
PMIC price won’t increase, the
researcher said. PMIC prices will
stay steady through 2020, before
declining to $.20 on average in
2021.
Prices will remain steady because
of strong demand and vigorous
competition for business among
major PMIC manufacturers
and a number of smaller
PMIC companies. Major PMIC
manufacturers include Texas
Instruments, Analog Devices,
Infineon and STMicroelectronics.

While prices will be stable, there
should be enough supply so
lead times won’t stretch much,
according to PMIC manufacturers
and IC Insights.
“My sense is that supply and
demand have been in balance,”
said Brian Matas, vice president
of market research at IC Insights,
based in Scottsdale, Ariz. “The
main suppliers such as Texas
Instruments, Infineon and Analog
Devices have been pretty good
about keeping supply flowing at
a good level to the point where
I don’t think there’s any supply
issues.”

By the Numbers
$15.6 billion
The size of the power management IC market in 2019 Source:
IC Insights

4%
The amount the average price of a power management IC
rose in 2018 Source: IC Insights

instrumentation panels feature
fuel efficiency readings, resettable
trip odometers and oil life in their
displays.

“Power management ICs continue
to be one of the stronger markets
in the whole integrated circuit
industry,” said Matas. “Last year
the PMIC market grew 12 per cent
to $14.5 billion.” In 2019 it will
grow 8 per cent.

More chipmakers that produce
PMICs are focusing on the auto
industry. “Several years ago, we
shifted our strategy to focus only
on automotive, and our recent
growth in PMICs was generated”
by that segment, said Hiroyuki
Iwata, director of strategic
marketing, microcontroller and
connectivity division of Cypress.
”Many PMIC suppliers are shifting
from consumer to the automotive
market and this market is
becoming more competitive,” he
said. “Cars are integrating more
and more electronics, increasing
the demands on the power supply.
This market shift is driving our
auto PMIC growth,” Iwata said.

Less power wanted

Despite stable prices, the PMIC
global market will post robust
growth for years in terms of sales
revenue and unit shipments,
according to IC Insights. In 2019,
worldwide PMIC revenue will
increase to $15.6 billion from
$14.5 billion in 2018. The PMIC
market will continue to grow
through 2023 when sales revenue
will total about $20.3 billion, said
IC Insights.
Unit shipments will also be

strong from 2018 through 2023.
PMIC shipments will increase
from 69.3 billion units in 2018 to
101.2 billion in 2023.

The PMIC market is growing
because of increased demand
for battery-operated equipment
including cell phones, wearable
electronics and the trend towards
lower power usage in notebooks,
servers and mass storage
equipment used in data centers.
One of the fastest growing
segments for PMICs is automotive
systems as more vehicles
are equipped with ADAS and
hybrid clusters. ADAS provides
many safety features such as
lane change warning, collision
avoidance, adaptive cruise control,
and blind-spot monitoring.
Hybrid clusters in vehicle

Prasanna Obala Bhuvanesh,
product line marketing manager
for Microchip Technology’s analog
power and interface business
unit, said autonomous driving
and infotainment in vehicles is
also driving PMIC demand. Use of
PMICs in automotive is impacting

21¢
The expected average price for power management IC in
2019 and 2020 Source: IC Insights

8%
The growth rate of unit shipments of power management
ICs in 2019 Source: IC Insights

$20.2 billion
The forecasted size of the power management
semiconductor market in 2023 Source: IC Insights
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“Automotive PMICs demand
higher power with robust
protection features and usually
need to have automotive
qualification for getting
designed into the application,”
said Bhuvanesh. “Features such
as high peak efficiency, power
sequencing, EMI, wide input
voltage play key roles in this
space.”
Another key segment is consumer
electronics equipment which
needs to be connected to the
Internet, said Bhuvanesh.
“PMICs in the IoT realm however,
more than often drive portable,
battery operated devices
including wearables, security
cameras, smart speakers, home
automation devices,” he said.
PMICs in those applications
drive lower power and are highly
integrated to optimize solution
size for these small form factor
limited products and increase
battery footprint, according to
Bhuvanesh.
One key trend impacting PMICs
is the growing need for a total

solution which includes the PMIC
along with the processor in the
application that it powers, said
Bhuvanesh. The idea is to improve
the customer’s time-to-market by
reducing the effort of designing
in the highly integrated PMIC into
the end-system, he said.
Microchip addresses this through
its “Total System Solution” efforts,
said Bhuvanash. “In the case of
PMICs, this provides customers
with solutions that include the
MPU and the PMIC that powers
it, thereby enabling a faster timeto-market.”
Although automotive and
consumer electronics are
different, PMICs address the same
issue that both segments face:
the need for optimal integration
of power circuits to reduce size
and component count.
Reduction in board space is
crucial to small battery-operated
devices because the integration
of multiple functions into a single
chip results in more efficient
use of space and system power,
according to chipmaker Maxim
Integrated. Functions commonly
integrated into a PMIC include
voltage converters and regulators,

(unit shipments billions worldwide)

PMIC unit shipments power
upward
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PMIC market to hit $20.2 billion
by 2023

15.6
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battery chargers, battery fuel
gauges, LED drivers, real-time
clocks, power sequencers, and
power control, the chipmaker
said. Power management chips
include AC/DC converters,
linear and switching regulators,
voltage references, rectifiers, and
thyristors.
PMIC sales have been strong
for a number of years, and will
continue to remain robust,
said Matas. Demand for mobile
devices, smart homes and
the need for battery power
management has increased,” he
said.

22

23

Unit demand for power management ICs
will be robust over the next four years as
shipments will rise from 69.3 billion in 2018
to more than 101 billion in 2022.
Source: IC Insights

Demand for PMICs will be strong
for years to come. “The end-use
applications for a lot of these
devices indicate that this market
is going to continue to do well as
we are looking at the emerging
applications,” he said. Applications
such as smart homes, smart cities
and other IoT type equipment
mean greater connectivity and
increased need to operate using
less electricity.
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Strong growth to continue
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The worldwide power management
integrated circuit market will post
steady growth as sales revenue
increases from $14.5 billion in
2018 to $20.2 billion.
Source: IC Insights
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“So, power management will
be a key component in a lot of
systems,” said Matas. However,
there are some threats to PMIC
growth as well as the overall
semiconductor market. Growth
of PMICs could be slowed by
uncertainty concerning trade
issues with China and other
countries and a slowing economy.
“There’s too much uncertainty
in the market,” said Matas.
Uncertainty results in a lot of
stalling of major purchases by
companies.
“Uncertainty is the greatest
detriment to growth,” he said. “If
business is sour, you can plan for
that. But when there’s uncertainty,
it’s hard to plan.”
However, overall researchers and
PMIC manufacturers say growth
will continue for PMICs because
the chips are being designed into
more equipment.

Worldwide leading authorized
distributor of semiconductors
and electronic components.
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Procurement

Making better
purchasing choices

Premier Farnell’s director of operations, APAC and Americas, Thomas Mayfield, explains how
total procurement cost analysis could reduce purchasing costs
The art of procurement is to strike the perfect
balance between component quality and
cost. It’s important to note however, that
total costs extend well beyond the purchase
price of a component to include shipping,
warehousing, invoicing, and many other facets.
Total procurement cost analysis provides a
better understanding of these costs to support
more profitable and sustainable purchasing
decisions.
In a nutshell, TCPA analyzes cost and
inventories in the context of what happens
within procurement. For example, is the
purchasing department keeping to the
purchasing strategy? Are inventories being kept
at optimum levels? Are the best suppliers being
chosen and are they offering the best prices
and terms?

Identify costs

TPCA is based on a simple three-step process:
1) identify cost information 2) calculate
your cost and 3) identify opportunities for
optimizing spend and resources.
The first step is to assess the actual purchase
price of components and materials along with
associated costs for shipping and managing
the inventory. Other cost variables that are
often overlooked include cost savings tied
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to prepayment; special handling costs for
customized orders; or the cost of holding
inventory if volume purchases are required to
ensure a consistent supply. There are also ‘soft
costs’ associated with vendor management.
Contract negotiations often require legal
costs and there are always administrative and
operational overheads to consider, such as
payment processing.
The next step is to calculate all associated
costs. Look at how inventory is managed,
analyzing the cost of storing inventory
compared to the cost of not having the
components readily in stock. If done correctly,
companies should be able to maintain an
adequate inventory in-house with the ability to
forecast future inventory needs.

Optimize spending

Finally, identify opportunities to optimize
spend. TPCA can help companies to understand
if they are working with the right suppliers,
whether there is a tendency to rely on a single
source, or if better terms and prices might be
achieved by consolidating vendors.
Delivery times are another area that needs to
be analyzed as manufacturing delays result in
additional costs. Purchasers need to weigh the
risks of paying for large deliveries to ensure

ample supply, versus cost flow concerns and the
cost of storage. Some components also have
special storage needs, which may incur costs.
All of these variables, and many others, will be
revealed through the TPCA process.
Lastly, TPCA can help companies address
maverick spending, which often adds to cost
by ignoring established procurement rules and
negotiated pricing terms. Maverick spending
can result in having more inventory on hand
than is needed, or components purchased at a
higher price than usual.

Enlist expertise

Many companies do not have the expertise or
resources to perform total procurement cost
analysis. Partnering with a distributor who
offers this service is a cost-effective alternative.
Newark element14, for example, can analyze
customers’ purchases to help lower their total
cost of procurement, providing quarterly
reports on savings. By working with a TPCAknowledgeable distributor, companies get the
best of both worlds, with access to on-board
components and preferential pricing for larger
orders.
www.newark.com

Purchasing

by Jim Carbone

Sponsored by

Many buyers turn to independent
distributors for parts, services
and market intelligence
Some independent distributors enjoyed a resurgence in 2018 as buyers relied
on them for shortage components
Forging close relationships
with key suppliers has always
been a mainstay of strategic
purchasing in the electronics
industry.
Depending on the size of their
companies’ production spend,
buyers have tried to develop,
nurture and maintain close
relationships with component
manufacturers or the
authorized distributors that
carry the component makers’
products.
Having close relationships
with a supplier means an
electronics OEM often gets
early access to a technology
that a chipmaker or other
component manufacturer
has been developing. It also
means that the OEM can
get more favorable contract
terms concerning pricing
and delivery. Alliances with
suppliers can also mean that
OEMs move to the front
of the line when parts go
on allocation because of
unexpected higher demand.
Buyers at smaller OEMs and
electronics manufacturing
services (EMS) providers don’t
have the purchasing volumes
to buy directly from major
component manufacturers will
often develop relationships
with key authorized
distributors. Distributors often
try to make sure that key
customers get their share of
parts when components go on
allocation.

But close relationships don’t
always mean all electronics
purchasers, whether they
buy directly from parts
manufacturers or from
authorized distributors, get
all the components they need
during shortages. That’s
why some astute purchasers
at OEMs and EMS providers
have also developed
relationships with several key
non-franchised distributors
that often have hard-to-find
parts in stock or know where
to find them.

Shortage for the ages

Many buyers flocked to
independent distributors last
year because of shortages of
multilayer ceramic capacitors,
chip resistors, MOSFETs and
other discrete semiconductors.
“It was a shortage for the
ages,” said Tobey Gonnerman,
executive vice president global
trade for Fusion Worldwide,
based in Boston. “There
were shortages of historical
proportions the likes we had
not seen before. The gap
between supply and demand
was as large as we have seen,”
he said.
While shortages were the
most severe for MLCCs and
“were the most frequent pain
points that we addressed for
our customer base,” demand
was high and supply tight
“across the board for many
electronic components,” said
Gonnerman.

He said the shortages
were so severe because of
“growing technology use
in more products across a
lot of business verticals”
which resulted in stronger
than expected demand. At
the same time, component
manufacturers were slow to
add capacity, according to
buyers.
While some buyers have
partnered with independent
distributors as they do with
authorized distributors, other
purchasers did business with
independent distributors for
the first time in 2018.
“Many customers had
not been exposed to the
open market before 2018”
said Luke LeSaffre, sales
manager, Americas for Fusion
Worldwide.
“A lot of customers that we
dealt with over the past year
did not have any knowledge
or familiarity with companies
like us. They did not know we
existed,” he said. For instance,
automotive customers were
unfamiliar with independent
distributors, he said.
However, because Fusion
was able to find the parts
that new customers needed,
many have “invited Fusion
to come back to the table to
discuss how we can we grow
our partnership together and
what other solutions Fusion
can present and how we can
do more business with them,”

“”

There were
shortages
of historical
proportions the
likes of which we
had not seen before
Tobey Gonnerman, executive vice president
global trade for Fusion Worldwide

said Gonnerman. “Those
conversations are becoming
more frequent,” he said.

Expanding customer
base

Over the last 18 months, “we
gained a significant number
of new customers,” said Paul
Romano, chief operating
officer for Fusion. “We are
working on expanding those
relationships with many of
them as well as explore new
avenues in the business with
existing customers,” he said.
Expanding relationships
often involve providing
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services such as inventory
management, supply
assurance and cost savings
ideas. Besides providing
services buyers look to
independent distributors
for reliable, timely market
intelligence. “Their thirst for
information is insatiable,” said
Gonnerman.
“The desire for our customers
to make their own crystal
ball a little less cloudy has
grown exponentially in the
wake of the uncertain supply
chain that they’ve experienced
over the last year or two,”
said Gonnerman. Fusion
keeps its customers informed
about supply conditions and
publishes its “Green Sheet
Monthly,” which has data
about products and future
usage. “It’s a value add that
we present to our customers.”
Gonnerman added that
helping customers deal with
“severe shortages creates a
sense of loyalty. It makes us
very bullish about our future
in terms of being able to
retain our active customer
base and do additional
business” with new customers,
he said.

Alliances pay off

Of course, Fusion is not the
only independent distributor
that is growing its customer
base and partnering with
some of them. Smith and
Associates, based in Houston,
Texas, also has alliances
with some electronics
manufacturers and credits
those relationships with its
strong sales growth of 2018.
“Globally, Smith ended 2018
with record sales due in large
part to an increase in our
strategic partnerships with
our existing customers,” said
Todd Snow, vice president of
global project development for
Smith. Its sales totaled $1.66

billion in 2018, up from $1.5
billion in 2017.
“We also saw an increase
in sales in many emerging
sectors including IoT, artificial
intelligence (AI), hyperscale
data centers, and cloud
computing,” said Snow. He
said that high demand for
MLCCs, MOSFETs and central
processing (CPUs) contributed
to sales growth.
Smith is planning for
additional long-term growth
by making “significant
investments to further
strategic partnerships with
our customers,” said Snow.
He said the distributor is
investing more in vendor
managed inventory, excess
inventory solutions, hubbing,
scheduled orders, and long
lead time part management.
“Continuous growth in our
extensive state-of-the-art
quality control, software
capabilities, IT asset
disposition, and artificial
intelligence will be key
initiatives in 2019,” he said.
Having close relationships
with customers helped
NewPower Worldwide boost
is sales significantly over
the last four years. New
Power is a relatively new
independent distributor. It
started in November 2014
and grew its sales to $107.3
million in 2017 and more
than doubled its revenue to
$252.5 million in 2018, said
Carleton Dufoe, founder and
CEO of the Nashua, NH-based
independent distributor.
“We have strategic
relationships with customers,”
said Dufoe. “The larger
companies actually audit all
our facilities, processes and
procedures. They also get
to see how our proprietary
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trading platform benefits their
organization on many levels.
Our customer relationships
are equally as important to
NewPower as our supplier
relationships,” he said.

Creating relationships

While the company is
building its customer
base, it is also establishing
relationships with component
manufacturers as well. “We
only sell fully traceable and
authentic product. We have
relationships with component
manufacturers and authorized
suppliers around the globe,”
he said.
Many buyers at OEMs and
EMS providers went to
NewPower last year because
of shortages and some of
them opted to continue to do
business with the distributor.
Many of those customers
want services. “We’re into
inventory management, a
lot of consignment, kitting,
and hubbing,” said Matthew
Fonstein, vice president of
trading at NewPower.
Inventory management
services are important
because some of NewPower’s
customers want the distributor
to hold inventory 10-15
years, said Dufoe. “They are
buying product that they’re
going to have for repair
service contracts for the next
10 or 15 years,” he said.
“They want someone to hold
inventory to make sure it’s
in good condition and ready
to be shipped to the repair
facilities.”
Independent distributors say
that the willingness of OEMs
and EMS providers to do
more business with them is
a sign that the independent
distribution channel is being
accepted as an important link
in the electronics supply chain.

“”

Smith is planning
significant
investments to
further strategic
partnerships with
our customers
Todd Snow, vice president of global project
development for Smith

“One of the changes in the
industry for independents
is our phone is ringing a lot
more than it used to,” said
Gonnerman. In the past,
independent distributors
would call potential
customers and now “the
communication is a lot more
both ways,” he said.
“Our phone rings a lot and
we are invited to present
solutions and asked for
assistance a lot more than
before,” said Gonnerman.
“I think that is a bit of
about metamorphosis in the
independent distribution
space and we are excited
about that.”
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Independent distributors
say shortage won’t be as
severe in 2019
Independent distributors say
they are expecting robust sales
growth in 2019, but it won’t
be as strong as 2018 when
some reported a 100 per cent
increase in revenue.
A lot of that sales growth was
driven by strong demand,
shortages and higher prices
for multilayer ceramic
capacitors (MLCC), chip
resistors, MOSFETs, and
generally tight supply of many
electronic components.
Electronics purchasers
at OEMs and electronics
manufacturing services
(EMS) providers who buy
components directly from
component manufacturers or
from authorized distributors
had to scour the open market
last year for parts often paying
premiums for hard-to- find
components.
The result was record sales
for some distributors. For
instance, Fusion Worldwide,
an independent distributor
based in Boston, doubled
its sales to about $1 billion
in 2018, according to
the company. NewPower
Worldwide, a Nashua, NHbased independent distributor
more than doubled its sales
(see related story page 32),
while other independents
had double-digit increases in
revenue last year.
Independent distributors
expect sales growth to
continue in 2019, although
not at the same level as last

year because shortages won’t
be as severe as 2018 because
suppliers have added capacity.
Still supply will remain tight
and not all buyers will be
able to source all the parts
they need from component
manufacturers and their
franchise distributors.

“There are still shortages out
there, although some have
abated somewhat,” said Paul
Romano, COO of Fusion. “We
certainly won’t have the same
level of shortages in 2019 that
we did in 2018.”
He said component
manufacturers are “ starting
to catch up” and are adding
capacity, but “there are still
major issues out there.”
Comparing shortages in
2018 to 2019, 2018 was like
“Mount Everest while 2019
will be more like Mount
Kilimanjaro or Mount Fuji,”
said Tobey Gonnerman,
executive vice president global
trade for Fusion. “It won’t be
Death Valley.”
He said there is a lot of
“uncertainty with supply” in
certain product areas. It is
“going to be a very robust
year for us, but it is not going
to be Everest again,” he said.
“There is still tremendous
opportunity for us and we
expect growth in a lot of
areas,” said Gonnerman.
He added if buyers are “looking
for some light at the end of the
tunnel in terms of all shortages

being solved, we don’t see
that yet. We see a long tunnel
ahead,” he said.

While capacity has been
added, demand for products
in January remained strong,
said Romano. “We really
haven’t heard any of our
customers saying that demand
for their end products has
dropped at all,” he said.
“We still see a very robust
economy.”
Romano added that the
abatement of shortages is due
to component manufacturers
increasing manufacturing
capacity, not because of
reduced component demand.
However, some component
manufacturers reported
demand for some of their
products weakened in the
fourth quarter of 2018, said
Todd Snow, vice president of
global project development for
Smith an Associates, based in
Houston.

“”

There are still
shortages out there,
although some have
abated somewhat
Paul Romano, COO of
Fusion Worldwide

“However, we feel it’s still
early to make 2019 sales
predictions. True growth
projections will be reserved
for after Chinese New Year,”
said Snow.
There have been some
manufacturers who have
added capacity, “but most
MLCC manufacturers think
that supply will still be
constrained for the next 18-24
months. Some manufacturers
have invested in some specific
capacity to support their top
tier customers,” said Snow.

Snow added prices will
increase for some older
parts. “We foresee that
legacy products where
manufacturers have been
holding cost points for many
years will increase in price.”
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Latest Components on eBOM.com

Just a small selection of the newest
component launches on eBOM.com
Go online to find out more about the headlines below

Connectors
At Mouser: TE Connectivity’s OSFP
I/O Connectors Support 400GbE
Data Center Applications
Mouser
L-com Introduces IP68-Rated USB
2.0 Cable Assemblies and PanelMount Coupler
L-com
Heilind Electronics Now Stocking
Molex OTS Squba Discrete Cable
Assemblies
Heilind Electronics
Now at Mouser, Molex’s Coeur CST
Interconnect System
Mouser

Frequency
Mouser Adds Over 50 New
Suppliers in 2018 to Expand
Industry-Leading Line Card
Mouser
New 45V, zero-drift operational
amplifier provides ultra-high
precision
Microchip
3.3V RS485 compatible with 1.8V
I/Os and selectable speed 20Mbps
or 250kbps
ST Microelectronics
Antenova responds to demand for
wireless lighting with a 1.6mm
high REFLECTOR antenna
Antenova
Antenova’s design for a small OnBoard Device integrates LTE CatM1
Antenova

Passives
Tantalum Capacitors Potentials and
Trends by Heilind Electronics Now
Stocking Molex OTS Squba Discrete
Cable Assemblies
Tantalum Capacitors
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New Yorker Electronics Introduces
DC Link Capacitor Modules for
Large Inverter Systems
New Yorker Electronics
TTI Offers High-density Aluminum
Caps from Cornell Dubilier
TTI

Assembly & Test
Deep-memory high-performance
USB scopes by Pico Technology
Pico Technology
Using Radiocrafts RC1682-SIG, an
innovative solution for protecting
versus truck thefts
Radiocraft
Microchip’s AVR-IoT Board, Now
Available from Mouser, Offers Plugand-Play Migration
Microchip
NASE 2 Tools Nano Rework station
ETEK

Semiconductors
Nordic’s nRF91 SiP, Now at Mouser,
Offers Compact, Low-Power
Cellular IoT Solution
Mouser
Automotive-grade N-channel 600
V, 0.370 Ohm typ., 10 A MDmesh
DM2 Power MOSFET by ST
ST Microelectronics
Nordic Semiconductor
demonstrates new nRF91 Series SiP
for cellular IoT
Nordic Semiconductor
STM32G0 Entry-level Arm®
Cortex®-M0+ MCUs by ST
ST Microelectronics
Rutronik, Inc. Stocks TDK-Micronas
Flex Servo-Drive for Direct Control
of Electric Motors
Rutronik

Sensors

CV Desoldering Station with
Pneumatic Pump
ETEK

Analog TDS Sensor/Meter for
Arduino
Arduino

Now at Mouser: Cypress PSoC 6
BLE Prototyping Kit
Mouser

TTI, Now Stocking Sensata’s 1NT
Fixed Temperature Thermostats
TTI

Flexible electronic and electric
device labelling by Brady
Brady

Digital and Analog MEMS
Microphones Added to CUI’s Audio
Product Group
CUI

Introducing the RoKiX IoT
Prototyping and Development
Platform
RoKiX

Power
Sager Electronics Announces
Immediate Availability of RRC2130
FlatPAQ
Sager Electronics

Displays and LEDs
OLED-Display with USB and Touch
by Electronic Assembly
Electronic Assembly

Electro-Mechanical
Closed-Loop Servo Control for
Voice-Coil and Single-Phase
Motors has 192 kHz Servo Rate by
Aerotech
Aerotech

eBOM it, at eBOM.com!
Sponsored by many
Trusted brands!

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
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
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
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
www.mouser.com

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

N/A
4,326
27,230
N/A
N/A
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
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
$0

N/A
83.00%
90.00%
N/A
N/A
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
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+
1,000+

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

Bud

ECCO

773-767-2200

ENCLOSURES
www.eccoconnectors.com
Y
Continue on page 38

N/A

N/A

N/A

N/A

N/A

N/A

N/A

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

No. of Lines for
Principle

Stock Value for
Principle

Buyers’ Guide

ACOUSTIC COMPONENTS

CIRCUIT PROTECTION

ELECTROMECHANICAL

Advert Index
Advert

Page

Advert

APEC

27

Mouser Electronics

Astute

21

Newark Element14

Colicraft

17

Digi-Key Electronics

FC, IFC, 22

Page
12, 13, 28, 29, 37, 39, 42 & 43
7

OKW Enclosures

25

Rochester Electronics

15

Rutronik

BC

eBOM.com

35

ECCO Electronics

20

Lansdale

14

Sager Electronics

5

Memory Protection Devices, Inc.

23

TTI, America

9
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We simply have more new products in stock

ORDER CONFIDENCE
WITH

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

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
Toshiba
Vishay

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
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
800-346-6873
800-346-6873

ICs & SEMICONDUCTORS
Y
www.mouser.com
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
www.mouser.com
Y
www.mouser.com
Y

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

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

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

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

INTERCONNECTION

Continue on page 40

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
M
Y

Pack and Hold

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

Total No. of Staff

Mouser Electronics
Mouser Electronics
Mouser Electronics

No. of Technical
Support Staff

ENCLOSURES (Continued)
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y

Bud Industries
Hammond Manufacturing
New Age Enclosures

% Lead Free for
Principle Range

Website

Minimum Order
Value

Telephone

Stock Value for
Principle

Distributor

1,325
2,839
N/A

N/A
N/A
N/A

$0
$0
$0

80.00%
82%
N/A

50
50
50

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

Y
Y
Y

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

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
800
53,781

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
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
N/A
$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%
N/A
77%

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
N/A
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+
N/A
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
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
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

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

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

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+

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
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Millions of parts in stock
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ORDER CONFIDENCE
WITH

Total No. of Staff

Pack and Hold

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

N/A
89%
100%
N/A
77.00%
N/A
27%
55%
69%

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+

Y
Y
Y
Y
Y
Y
Y
Y
Y

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

$0
$0
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250
$250

75.00%
75.00%

59
5
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

550+
62
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+
400+

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
Y
Y
Y
Y
Y
Y
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

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

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

N/A
72%
78%
71%
N/A
98.00%
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
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

Allegro Microsystems
AMCC
AMD
Ampleon
AMS
Anadigics
Analog Devices
Avago
Cirrus Logic
Conexant
Cypress Semiconductor
Exar
Exar
IBM
IDT
Infineon
Intel
Intersil
Lattice
Lucent
Maxim Integrated
Micro Linear
Microchip
Micron
Microsemi
Nexperia
NXP Semiconductor
ON Semiconductor
Pericom
QuickLogic
Renesas
Ricoh
Semtech
SI Time
Siliconix
Texas Instruments
WeEn
Xilinx
Zilog

America II Electronics
Lantek Corp.
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics
Rochester Electronics

OBSOLESCENCE / HARD TO FIND
800-767-2637
www.americaii.com
M 1,900
973-579-8100
www.lantekcorp.com
M 186,000
978-462-9332
www.rocelec.com
Y
299
978-462-9332
www.rocelec.com
Y
26
978-462-9332
www.rocelec.com
Y
4113
978-462-9332
www.rocelec.com
Y
133
978-462-9332
www.rocelec.com
Y
11
978-462-9332
www.rocelec.com
Y
121
978-462-9332
www.rocelec.com
Y 20352
978-462-9332
www.rocelec.com
Y
75
978-462-9332
www.rocelec.com
Y
359
978-462-9332
www.rocelec.com
Y
108
978-462-9332
www.rocelec.com
Y 15169
978-462-9332
www.rocelec.com
Y
531
978-462-9332
www.rocelec.com
Y
531
978-462-9332
www.rocelec.com
Y
533
978-462-9332
www.rocelec.com
Y
975
978-462-9332
www.rocelec.com
Y
7175
978-462-9332
www.rocelec.com
Y
4385
978-462-9332
www.rocelec.com
Y 11675
978-462-9332
www.rocelec.com
Y
804
978-462-9332
www.rocelec.com
Y
38
978-462-9332
www.rocelec.com
Y 19304
978-462-9332
www.rocelec.com
Y
25
978-462-9332
www.rocelec.com
Y
6055
978-462-9332
www.rocelec.com
Y
35
978-462-9332
www.rocelec.com
Y
143
978-462-9332
www.rocelec.com
Y 11049
978-462-9332
www.rocelec.com
Y 30055
978-462-9332
www.rocelec.com
Y 52390
978-462-9332
www.rocelec.com
Y
50
978-462-9332
www.rocelec.com
Y
21
978-462-9332
www.rocelec.com
Y 13811
978-462-9332
www.rocelec.com
Y
1217
978-462-9332
www.rocelec.com
Y
92
978-462-9332
www.rocelec.com
Y
334
978-462-9332
www.rocelec.com
Y
8
978-462-9332
www.rocelec.com
Y 93216
978-462-9332
www.rocelec.com
Y
525
978-462-9332
www.rocelec.com
Y
711
Y
133
978-462-9332
www.rocelec.com

Broadcom
Cree
Finisar
Osram Opto Semiconductors
ROHM Semiconductor
Vishay

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

ABRACON
AVX
Bourns
Cornell Dubilier
Coilcraft
EPCOS
Fair-Rite

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

PASSIVES
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

OPTO ELECTRONICS

Y
Y
Y
Y
Y
Y
Y
Y
Y

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

Mill-Max
Molex
Neutrik
NorComp
Phoenix Contact
Radiall
Souriau
Switchcraft Corporation
TE Connectivity
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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

No. of Technical
Support Staff

INTERCONNECTION (Continued)

% Lead Free for
Principle Range

Website

Minimum Order
Value

Telephone

Stock Value for
Principle

Distributor

No. of Lines for
Principle

Manufacturer

Franchised
Distributor (Y/N/M)

Buyers’ Guide

N/A
85,634
1,563
N/A
30,044
N/A
10,744
300
123,613

Pack and Hold

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

77,568
34,078
33,780
20,389
14,293
14,948
4,620
6,663
N/A
N/A
102,917
934
18,246

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

66%
58%
99%
84.00%
55.00%
100.00%
98.00%
100.00%
N/A
N/A
64.00%
99.00%
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

$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

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

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

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

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

HSI Sensing

HSI Sensing

405-224-4046

REED SWITCHES
www.hsisensing.com

M

75

N/A

$200

100.00%

15

275

N

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

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

OTTO

ECCO

773-767-2200

N/A

N/A

N/A

N/A

N/A

N/A

N/A

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

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

Lead Free
Manufacturer

Prototyping

Design Capability

Full Turnkey

Cables and
Harnessing

POWER & BATTERIES

Total No. of Staff

PASSIVES (Continued)
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

No. of Technical
Support Staff

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

% Lead Free for
Principle Range

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

Website

BGA Capacity

Kemet
KOA Speer
Murata
Nichicon
Ohmite

Telephone

Minimum Order
Value

Distributor

No. of Lines for
Principle

Manufacturer

Stock Value for
Principle

Franchised
Distributor (Y/N/M)

Buyers’ Guide

Y

Y

Y

Y

Y

Y

SWITCHES & KEYBOARDS
www.eccoconnectors.com
Y
TEST & MEASUREMENT

Contract Manufacturers Buyers’ Guide
Manufacturer
Pektron

Telephone

Website

Turnover

1-248-677-4838

www.pektron.com

$66m

Location
Michigan & UK

Y
Y
Y
Y
Y
Y

Number of Surface
Mount Lines

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

Employees

Mouser Electronics
Mouser Electronics

SENSORS

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

High-Tech Components
for Your Innovations
As a leading distributor of electronic components we are able to
offer you a wide portfolio of products, expert technical support for
product development and design-in, individual logistics and supply
chain management solutions as well as comprehensive services.

Semiconductors
Passive Components
Electromechanical
Components
Displays & Monitors

Boards & Systems
Storage Technologies
Wireless Technologies

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

www.rutronik.com

Committed to excellence

