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healthcare applications

Patients don’t want to
be treated with medical
equipment that looks past
its prime. They expect it to
look spotless all day, every
day, no matter how old it is.
The enclosures housing these
devices must be exemplary:
smart, modern, robust and
tamperproof. They should
also be resilient so they
continue to look new for
as long as possible.
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News
Unlike ‘nine-to-five’ office

equipment,
medical
PCB
sales down
2.5 per cent

creates a range of challenges
for manufacturers.
For electronic enclosures
specialist OKW, that means
regularly adding new models
to its range. Every model is
designed to offer a degree
of specialism, while being
versatile enough to adapt to
each OEM’s requirements.
Housing can be customized to
help manufacturers maintain
differentiation.

electronics must: withstand
OKW’s V.P. Marketing,
the hard knocks of frontline
Robert Cox, said: “Standard
clinical care; be used
enclosures no longer look
24/7/365 by a wide range of
‘standard’. They all look
clinicians; and be transported
as if they’ve been purposefrom ward to ward. Likewise,
designed. And that’s in their
it must survive repeated deep
off-the-shelf state, before
cleaning to
help medics
customized them.
Frequency
control:
past,wage
present,we’ve
future
war on infections.
“Customizing a standard
The wide array of different
enclosure is a great way for

08
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medical device OEMs to help
keep costs down and lead
times short.”
Simple design touches can
make a big difference. For
example, OKW’s new Easytec
sensor enclosures feature a
concave recess and smart lugs
at each end, making it quick
and easy to cable-tie them
to hospital bed rails or screw
them to walls.
Easytec shares the same soft
contours as OKW’s Evotec
tabletop (and wall mounted/
DIN rail) enclosures. Evotec
offers options including flat/
sloping top, recessed/unrecessed and five plan sizes
after the addition of size 80.
Continuing with the desktop/
wall enclosure theme,
the company’s new Protec
enclosure is available in three

Obsolescence

Obsolescence exacerbates risk

Enclosures

Sourcing enclosures for medical
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was born into a manufacturing
economy. As the years ticked
by this was subsequently
swept away by the knowledge
economy, which was looked
upon as higher value, cleaner
and more environmentally
sound. Just as I got to grips with
that concept, it too was pushed
Connectaside
enclosures
suit service
wired pendant-type
by the
economy,
medical
which
itselfdevices
spawned its little
brother: the gig economy. Then
along comes Covid-19 which
destroys the service and gig
sectors overnight.
I understand that in a
globalized, interconnected
world where people, products,
services and money can cross
back and forth across borders
unimpeded, entire countries
need to specialize so they can
unleash their limited resources
in a specific direction to
reap the manual and mental
economies of scale required to
be competitive.
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However, there seems to
be a fundamental flaw in
this idea. What happens if a
country willingly abandons
one economic direction for
another, only to have the latter
snatched away before it has had
the opportunity to move on? I
guess you are left with little or
nothing and some important
decisions to make.
How about diversifying across
primary, secondary and tertiary
economies (so we get to
simultaneously think, make
and serve) while implementing
industry 4.0 techniques to
remain globally competitive on
a micro or medium scale? It’s
a plan.

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.
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NA PCB sales down 2.5
per cent in August
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IPC’s chief economist, Shawn DuBravac, said:
“The North American PCB industry saw historic
growth in the early months of the pandemic
with supply from China constrained and many
manufacturers bidding for alternative capacity.
Over the last two months however, order flow
has slowed precipitously as the economic
recovery moderates and downstream industries
become more cautious in the face of mounting
uncertainty. August saw the lowest orders since
July 2016. The supply chain remains healthy,
but slowing downstream demand is weighing
on the PCB industry and is likely to remain a
headwind in the coming months.”
www.ipc.org
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IPC has announced the August 2020 findings
from its North American Printed Circuit Board
Statistical Program. Book-to-bill ratio stands
at 0.94. Total shipments were down 2.5 per
cent compared to the same month last year.
Compared to the preceding month, August
shipments fell 1.0 per cent.

Tough connectors
ready to ship

Short lead times on
secure memory

Digi-Key Electronics has added memory and
storage specialist, Netlist, to its Marketplace.
Netlist offers a range of 2.5in U.2, half-height,
half-length (HHHL) and M.2 NVM Express
(NVMe) products in the solid-state drive (SSD)
category.
Combining Netlist’s strategic procurement
capabilities with Digi-Key’s Marketplace reduces
lead times, giving Digi-Key customers a supply
chain advantage.
Netlist states key features include Power Loss
Protection (PLP), TCG Opal for encryption key
management, and customizations of the SSDs’
firmware, hardware and PCB to meet special
requirements.
Netlist’s VP sales, Cameron Sinclair, said: “As a
trusted supplier of electronic components and
resources, Digi-Key’s Marketplace is a perfect
fit for Netlist’s NVMe SSD products. We look
forward to being part of the Digi-Key platform
which allows us to provide a diverse array of
industries quick access to NVMe SSDs and
enable rapid prototyping and testing.”
www.digikey.com

Heilind Electronics is now stocking Amphenol
ICC MRD series circular connectors. These
rugged circular locking connectors provide
reliable power or signal connections in harsh
industrial, instrumentation and medical
applications. The sealed connectors offer IP67
protection against water and dust ingress and
are rated for up to 10A and 500V to support
high-power applications. The MRD series is
available in two, three and four position form
factors to support design flexibility.

locking metal housing; a one-third-turn bayonet
locking mechanism or quick-release metal
latches; panel mount or cable termination; and
optional finger-proof protection. Compliant with
RoHS and REACH/SVHC directives, the series
is rated for 500-cycle durability in operating
temperatures ranging from -55 to 105oC.

Options include an all-plastic construction or

www.heilind.com
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Applications include power generation, smart
grids, LED lighting, MRI and CT scanners and
ultrasound equipment.
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In Brief
Lithium batteries
now shipping
Sager is now stocking
Power Sonic’s PSL-SC series
lithium batteries. The series
features an intelligent battery
management system that
monitors and reacts to
multiple voltage, current,
and temperature events to
maximize performance, battery
life and safety. They can be
connected in a series
or parallel configuration
up to six batteries.
www.sager.com
East coast rep for eFPGA
Menta has appointed ETSI as
its representative in Maryland,
Virginia and Washington DC.
ETSI managing partner, Matt
Dickey, said: “Menta’s IP Cores
are 100 per cent standard
cell based which is a key
differentiator allowing Menta
to support any CMOS foundry
and node from 350nm to 6nm
and less with the quickest time
to market.”
www.menta-efpga.com
Finding thermal solutions
Laird Performance Materials
has launched an enhanced
website designed to help
users navigate the company’s
catalog of thermal interface
materials, absorbers,
electromagnetic interference
shielding solutions and more.
Users can also filter products
by key product attributes to
find and purchase products
that best fit their requirements.
www.laird.com
Nadcap accreditation
Authorized distributor, CDM
Electronics, has announced its
Turnersville, NJ headquarters
has again received Nadcap
(National Aerospace
and Defense Contractors
Accreditation) accreditation.
The facility offers valueadded assemblies and box
build. CDM’s interconnect
products and engineered
cable assemblies are specified
by aerospace and defense
companies. Applications range
from avionics to fire control.
cdmelectronics.com

Expanding SiC
power portfolio

Mouser Electronics has announced a global
distribution agreement with SemiQ, a company
specializing in silicon carbide (SiC) products.
SemiQ grows its own SiC epitaxial and is
building a reliable, redundant supply chain with
multiple substrate suppliers, multiple epitaxial
suppliers, two wafer fabrication facilities, and
multiple packaging and testing facilities.
Mouser is stocking a variety of SemiQ’s SiC
Schottky diode and MOSFET products, all
of which operate with zero switching loss to
increase efficiency and reduce heat dissipation.
SemiQ SiC Schottky diode modules are
designed to offer enhanced performance with
robust SiC chipsets and minimized parasitic
package elements. The modules are ideal
for applications such as power supplies for
DC power equipment, rectifiers for induction
heating, and welding equipment.
SemiQ SiC MOSFET modules are engineered
to provide low on-state resistance at high
temperatures, plus excellent switching
performance, simplifying thermal design in
power electronic systems. The modules suit
applications in solar inverters, power supplies,
motor drives and charging stations. SiC
Schottky discrete diodes are easy to parallel
with fast, temperature-independent switching.
The devices are designed for solar inverters,
power supplies, motor drives, and charging
stations applications.
www.mouser.com

Buying into
efficient power

Newark has announced availability of Nexperia’s
power gallium nitride (GaN) FET range. GaN
FET products are designed to deliver improved
density and efficient power in a small form factor,
enabling the development of efficient systems
at a lower cost. Applications include electric
vehicles, 5G communications, IoT and more.
Newark’s global head of semiconductors and
SBC, Lee Turner, said: “Nexperia is renowned
for its extensive portfolio of innovative
semiconductor products and we are pleased to
further support our customers with the addition
of the power GaN FETs to the Newark range.
GaN technology is at the cutting edge of efficient
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Local quality, better price
Diverse Electronics is now an authorized
distributor of Raltron Electronics, an innovator
in the frequency management, RF wireless
antenna, RF connector and cable assembly
markets. Headquartered in Miami, Florida, with
its on-site R&D and manufacturing facilities, the
company states it offers a wide product range,
competitive pricing and local engineering
support.

Diverse Electronics’ president, Rick Masciotra,
said: “Diverse is especially pleased to be able
to add Raltron to its already high-caliber line
card. Raltron has a very strong reputation in the
industry and, because they manufacture their
own products, they are able to add that extra
level of quality control and at a better price
point: savings that we’re able to pass along to
our customers.”
Standard products include crystals and
oscillators, ceramic resonators, filters, antennas,
RF connectors and cable assemblies. The
company also offers fast turnaround on locally
manufactured custom crystal/silicone solutions.
Applications for these components include
consumer, IoT, smart metering, security, server/
storage, medical and automotive categories.
diverseelectronics.com
power design and these new products will be a
key component to innovative IoT, automotive and
communication designs of the future.”
Within electric vehicles, GaN technology reduces
power losses that can impact range. More
efficient power conversion also reduces the
need for cooling systems to dissipate generated
heat, reducing the vehicle’s weight and system
complexity, in turn leading to a longer operating
range or the same range with a smaller battery.
www.newark.com
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Frequency control:
past, present, future
ECS plots trends in the frequency control space, offers advice on avoiding counterfeits
and explains how it has managed to maintain supply during the pandemic

Q

Focusing on crystals
and oscillators, what
supply chain trends has ECS
witnessed over recent years
and what predictions can
you share with electronics
purchasing professionals for
coming years?
In the global frequency
control space, we have seen
some consolidation and even
manufactures completely
drop out of the industry. Due
to the tariff issues beginning
in late 2018 and almost all
of 2019, we experienced a
market softness due to an
abundance of inventory in
distribution. This forced a few
manufactures to drop their
expansion plans completely
or to push them back. The
market has rebounded
in 2020 and there are
discussions about expanding
factory capacities.
This is an interesting question
as it relates to what electronic
purchasing professionals need
to be aware of when it comes
to frequency control products.
Our main targeted audience
is the electronic engineering
design community, and our
engagement with design
teams is paramount to our
success. Once awarded a
design win, it is handed off to
a procurement team within
the customer’s organization.

Q

Counterfeit
and obsolete
components are ESNA’s
readers’ biggest supply
chain threat. How are
frequency component
suppliers responding to this
challenge?    
Many times the procurement

community tries to maximize
margins by finding a low-cost
source without ensuring that
they buy products through
an authorized distributor.
This sometimes is when
issues surface that can create
havoc for all, referring to
counterfeit product. The
issue is growing and is
problematic for everyone in
the electronic component
world. It’s unfortunate that
there are operations that will
claim to have our products
in inventory and for sale.
Typically, these parts are
at a reduced cost, when in
fact someone has forged our
name on product that was not
produced by us.
The lesson here is that the
procurement teams must
buy from our authorized
distributors to eliminate
counterfeit product. These
counterfeit products have
a high probability of being
inferior and will cause product
quality issues. When issues
arise engineers will need to
revert to ECS. Solving issues
caused by counterfeit products
can be complex and very
expensive.
The issue with counterfeit
products will continue for the
foreseeable future because
it’s virtually impossible to
find a solution. Procurement
professionals also need to
partner with their frequency
control supplier of choice
to ensure they are getting
the quality component that
was designed in by their
engineering team.
Over the next decade there
will be fewer frequency
control sources due to
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consolidation and others
exiting or closing their
business. The buyers of these
products need to perform
their due diligence to ensure
that they are working with
companies such as ECS that
have been around for over
40-years and will be around
for another 40-plus years.

Q

How has ECS
adapted during
Covid-19 to ensure a stable
supply chain?
In the time of global
pandemics and shutdowns,
we have seen the supply of
raw materials and finished
goods slip out significantly.
What was once <10 weeks
is now over 16-weeks for
build to order products.
When managing inventories
in the supply chain, it is
vital to understand how and
where products are used
and keep an eye on product
inventory trends. Following
these market indicators and
reacting to internal lead
times and the manufacturing
process times, allows us to
maintain a constant flow of
products to the market. Lead
times are also mitigated by
keeping significant quantities
of product in our distribution
sales channel.
www.ecsxtal.com

“”

In the global
frequency control
space, we have
seen some
consolidation and
even manufactures
completely drop out
of the industry
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DISTRIBUTION MARKET WATCH

Distributors expect a rebound in
business in Europe in 2021
While European distribution sales will end 2020 declining, most distributors believe business will bounce back
next year as demand increases from automotive and industrial segments

James Carbone
The European electronics
distribution business will fall
about two to four per cent in
2020 due in large part to the
coronavirus pandemic, but
distributors expect a return to
sales growth in 2021.
Distribution business in Europe
was down about 5 per cent in the
first half of the year compared to
the first half of 2019, but there
were signs of improvement in
the third and fourth quarters,
according to Adam Fletcher,
Electronic Components Industry
Association’s director for Europe,
Middle East and Africa (EMEA).
He said distribution business in
Europe will drop about two to
four per cent for the whole year.
“Most of the pain was felt in the
United Kingdom and Germany,”
he said. “The UK was down about
10 points and Germany was down
seven points. “I can’t tell you
exactly why the UK was down, but
Germany was down because the
automotive market had declined
sharply,” said Fletcher. Many
automotive plants closed in the
second quarter, resulting in less
overall demand for components
in the automotive supply chain.
While distribution sales
have declined this year, the
European distribution business
is faring better than the overall
components market. The
European total available market
(TAM) for components declined
10 per cent in the first half, while
distribution sales fell five per
cent. European TAM will likely
fall four to eight per cent in 2020
compared to two to four per cent

for DTAM, said Fletcher.
One reason for declining TAM and
DTAM is the automotive market.
“We are not seeing a bounce back
yet in automotive,” said Fletcher.
One distributor that has seen
declining sales in Europe is Avnet.
Beginning in March Avnet faced
“a few months of revenue decline
in Europe, mainly due to order
rescheduling, some cancellation
and most importantly, extreme
caution of customers to place
new orders as they lost some
visibility into their end markets,”
said Mario Orlandi, president
of Avnet EMEA. All industry
segments were affected, but “we
see that automotive is coming
back slower than, for example,
industrial or communications,”
he said.
Despite continued weak demand
from automotive, sales of
semiconductors, connectors,
passives and other components
are starting to come back, but “we
are not at the same level as last
year. We think it may take two to
three years to get back to preCOVID-19 levels,” said Orlandi.
Supply interrupted
The pandemic is still having
an impact on supply. At the
beginning of the pandemic,
the supply chain in Asia
“was massively disrupted in
components production as well
as associated processes” such as
the packaging of semiconductors
in low-cost countries like
Malaysia, said Orlandi. In addition,
transportation capacity was
reduced due to airports being
closed. Costs have increased

“Our sales
numbers are up,
the number of
buyers is up, the
number of design
engineers is up”
Mark Burr-Lonnon, senior vice
president global sales and service
for Mouser Electronics Inc.

dramatically and are only
slowly coming back to normal.
“At the moment, with the initial
disruptions being over, we see
significantly prolonged lead times
from several suppliers,”
said Orlandi.

of society and this may lead to
a huge surge in technology and
thus component demand. Cloud
computing and data center
business are growing, but this
concerns components distribution
only selectively,” said Orlandi.

He said while overall sales
declined, there were some bright
spots in component demand.
Earlier in the year component
demand increased from medical
and communications equipment
OEMS and their electronics
manufacturing services providers.

Mark Burr-Lonnon, senior vice
president global sales and service
for Mouser Electronics Inc.,
said Mouser’s overall business
in Europe has been spotty,
depending on the customer
segment and country, but overall
sales increased at about three
per cent for the year as of late
September. “Our sales numbers
are up, the number of buyers is
up and the number of design
engineers is up,” said BurrLonnon. “COVID-19 has not had a
significant effect on our business

“That was the case in the
beginning of the pandemic, but it
has come back to normal levels,”
he said. “What we currently
see is a greater urge to drive
digitalization forward in all parts
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in Europe.’ However, while sales
have increased in Europe, the
region has the slowest growth
rate to date of any region for
Mouser. “Asia is growing the
strongest, and followed by the
Americas then Europe,”
he said.
Mouser’s medical business in
Europe is up 16 per cent, but its
transportation business which
includes automotive is down
18 per cent and the general
industrial market is probably flat
or down a few per cent, said BurrLonnon. Mouser’s EMS business is
flat in Europe.
Business also varies by country.
“Germany is up a little bit; France
is down the worst and the UK is
down. After that Spain is up for
us, Poland is up a lot, about 12
percent,” he said.
Engineers do their thing
One reason Mouser’s sales
increased in Europe is, despite the
pandemic, “design engineers keep
designing,” said Burr-Lonnon. Most
of Mouser’s business is supplying
parts to design engineers.
Because of the pandemic, many
engineers are working from home.
“It doesn’t matter where they
are,” said Burr-Lonnon. Engineers
use the web a lot to find new
products and design. It doesn’t
matter if they are the office or at
home. In fact, there may be an

advantage to working at home for
engineers, he said.

Mario Orlandi, president
of Avnet EMEA.

Family members notwithstanding,
they don’t have as many
distractions when working at
home. For instance, there are no
salespeople coming to their door
to talk about the benefits of a
new product “They just go to the
web and do their designs,” he said.
“They’re happy as Larry going to a
website looking at the new parts
and doing their designs. No one
is bothering them,” said BurrLonnon.
Rob Rospedzihowski president,
sales, for Farnell EMEA, said
that COVID-19 has created
challenges for all companies in
the supply chain as companies
have transitioned to a work-athome model.
“As the pandemic emerged,
our priority was to ensure
vital products were delivered
as quickly as possible and we
implemented an urgent critical
medical order process to expedite
the dispatch of components for
a range of medical equipment,
including ventilators, testing kits
and front-line essentials such as
power supplies,” he said.
Rospedzihowski said European
business has been “bumpy”. He
said Farnell has been buoyed
by business improvement in
“the Nordic countries as well

“We see a greater
urge to drive
digitalization
forward in
all parts of
society, and this
may lead to a
huge surge in
technology and
thus component
demand”
as Eastern Europe and some
promising signs of recovery in
Germany.” Emerging markets
including Turkey and South Africa
are also improving. “For the UK,
COVID-19 challenges remain
and the added uncertainty of
Brexit continues to hold the
UK market back somewhat,”
said Rospedzihowski.
A bounce back in 2021?
While overall distribution
business in Europe may decline
two to four per cent in 2020,
distributors are expecting a
recovery in 2021. However,
because of COVID-19, there are
no guarantees of a bounce back
in business.

improvements in treatment, “I
suspect the European market will
grow quite nicely,” he said.
If the number of new coronavirus
cases are reduced, there could be
three to four per cent growth in
Europe in 2021, said Fletcher. If
greater progress is paid toward
eradicating COVID-19, there
could be five to six per cent
growth, said Fletcher.

“It’s hard to say what business
will be one year from now in
Europe because of COVID-19,”
said Burr-Lonnon. He said some
think the electronics business
will grow five per cent next year.
“If that happens, I would be
surprised if we don’t grow twice
that,” said Burr-Lonnon.
He says while the automotive
business in Europe is down,
“we know it won’t stay where
it is.” The EMS and the general
industrial market will
also improve.
Fletcher said if COVID-19 is still
“disruptive” around the world,
then “I think we will continue
to bounce along the bottom.”
But if the impact of COVID-19
wanes because of vaccines and
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distributor of semiconductors
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Managing obsolescence:
it’s service that matters
When sourcing obsolete components, savvy buyers should always account for the value-added
services distributors offer, explains 4 Star Electronics
Quality independent
distributors are often the
best source for a range of
value-added services, from
packaging to counterfeit
detection. Let’s say a
purchaser requires five
of these services, which
is common with obsolete
material. Do they write five
separate purchase orders?
Are they the one coordinating
these activities between a
handful of service providers?
Do they feel like they need
to be a logistics expert to
succeed?
That scenario is avoidable.
Finding a good independent
distributor that offers a range
of services can eliminate
the hassle of coordinating
multiple sources. Even if they
don’t provide all the services,
they can usually coordinate
the process, minimizing the
logistical hassle. When the
integrity of a product is vital,
especially for high-reliability
applications such as military
or aerospace, top distributors
have certified quality
management systems based
on ISO 9001 or AS9100/9120,
plus certified counterfeit
avoidance systems based
on IDEA-STD-1010 and/or
AS5081.
Kitting: A distributor that
offers kitting can streamline
production requirements
by offering coordination,
purchasing, sorting and
packaging of parts, ready
for assembly. Independent
distributors, who can
purchase from many sources

including the original
component manufacturers,
authorized distributors,
aftermarket distributors or the
open market, can provide a
complete BoM.
Part validation and
counterfeit testing: In
this age of counterfeiting,
knowing parts are legitimate
is essential. A distributor
with the ability to perform
aerospace and/or military
level inspections can be a vital
asset. Look for distributors
certified to standards such as
IDEA-STD-1010 or AS6081
and who utilize inspectors
with extensive experience in
counterfeit detection.
Electrical testing: In some
cases, higher levels of
electrical testing are required
to ensure devices function as
expected and will not fail in
the field. A distributor that
can perform these tests or
has a relationship with an
established test lab can help
ensure product integrity.
Tape and reel: Many
manufacturing processes
require taped and reeled
parts. A distributor with
tape and reeling capability
can, for example, transfer
trayed product to reels or
split a larger reel into smaller
quantities. Not having to rely
on a third-party for these
services can speed up the
process considerably. This
can be important for obsolete
parts are they often need to be
converted to the correct media
before manufacturing.
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Solder testing/replating:
Solder testing means
evaluating the solderability
of leads, wires and other
terminations. Devices that
have been stored a long
time or have thin plating
are susceptible to poor
solderability. These tests can
help reduce the risk that parts
may not be solderable and
prevent failures during and
after manufacturing.
Programming services:
Finding a distributor with
the ability to electronically
program, erase or blank-check
a variety of devices prior to
shipment can be a valuable,
time-saving asset.
Consignment inventory
programs: A distributor
who provides a consignment
inventory program can
alleviate warehouse stress by
storing excess inventory, while
freeing warehouse space and
resources for other programs.
These are just some of the
value-added services buyers
should look for when choosing
a distributor for obsolete
material. It’s important to find
a partner who understands
buyers’ needs and can provide
the appropriate quality and
service levels.
www.4starelectronics.com
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Top distributors have
certified quality
management systems
based on ISO 9001 or
AS9100/9120

“”

A distributor that
offers kitting can
streamline production
requirements by
offering coordination,
purchasing, sorting
and packaging of
parts, ready for
assembly

Check out the latest
solutions from Central
High voltage bridge rectifier in a small package: CBRDFA4-100
Extremely efficient AC-DC voltage rectification, ideal for fast chargers
• High voltage capability (1000V) and low V F (1V max) at 4 amps ensures exceptional energy efficiency
• Features the low profile, small footprint, durable epoxy BR DFN-A surface mount package (1.55mm)
• Ideal for compact fast chargers in consumer, industrial, scientific, and medical applications

JFETs for various applications, including Pro Audio
Central continues to manufacture these hard-to-find devices
• Designed for applications requiring a controlled current, but not a biasing current
• Exceptionally beneficial for high quality analog signal transmitting applications
• In stock now for immediate delivery, minimal leadtimes if not in stock
POPULAR JFETS:

2N4416, 2N4416A, 2N4391, 2N4392, 2N4393, 2N3819, CMPFJ175, CMPFJ176

Silicon Carbide Schottky Rectifier die: CPC04-CPC15
Optimized for exceptionally high temperature applications
• Bare die allows for theoretical operation at junction temperatures greater than 600°C
• Low total conduction losses and minimal changes to switching characteristics as a function of temperature
• High voltage capability (650V, 1200V) and wide current range (2A, 4A, 5A, 6A, 8A, 10A, 30A, 50A)

November 9 - 12, 2020

Visit Central’s virtual trade show booth to explore
the latest standard and custom discrete possibilities
presentations | giveaways | meetings with design team

Learn more & preview at: www.centralsemi.com/virtual
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Supporting ongoing
production needs
Rochester Electronics’ executive vice president, Colin Strother, discusses solving
end-of-life and long-term support challenges efficiently, effectively and risk-free

Q

The semiconductor
industry remains
dynamic with high-profile
mergers and acquisitions
set against a volatile
end-market. How are you
helping customers during
this challenging time?
Rochester is invested in
developing its product
portfolio by strengthening its
supplier engagements, further
enhancing and growing its
in-house manufacturing
capability and broadening
customer reach, while
continually identifying new
ways to provide exceptional
service to customers in all
major world markets.

Q

End-of-life
semiconductors are
on many purchasers’ minds.
What are the challenges
and how are you helping
solve them?
Due to the constant pace
of technological change
and industry consolidation,
products may be made endof-life at an increasing rate.
Rochester’s customers tend
to have end-products with
lifespans far greater than
active component availability.
Following EOL, they need
a risk-free solution to
support their ongoing
production needs.
In many instances, Rochester
has been supporting certain
products for our industrial
and hi-reliability customers
for over 20-years since
component discontinuation by
the original manufacturer and
its transfer to Rochester.
Many customers’ end-products

are project dependent, often
spanning many years. Some
have limited visibility of future
demand. This underpins the
importance of Rochester
maintaining an ongoing
authorized source of supply
for these critical components,
ensuring we meet customers’
requirements and negate
their need for costly
redesign, recertification
or requalification.

Q

What type of
assistance do
customers typically ask for?
Requirements vary
enormously, from an
immediate need of an in-stock
product to meet production
demand, to a request to
replicate a complex ASIC for a
critical civil aviation customer
requiring extensive design
services. The one constant is
that customers continue to
rely on Rochester to ensure
a risk-free, 100 per cent
authorized solution.

Q

How do you see
semiconductor
EOL evolving?
We expect the pace of
semiconductor EOL to
increase. At the same time
we are continuing to expand
our global customer support
which directly relates to our
ability to provide a continuous
authorized source of
component supply. Rochester
Electronics is AS6496
compliant and a proud
member of the ECIA and SIA.

Q

Can you provide
the purchasing
community with your
company’ history and how
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it’s business model supports
long-term component
requirements?
Formed in 1981, Rochester is
a privately held, family owned
and operated authorized
semiconductor distributor
and licensed manufacturer.
The company pioneered
the end-of-life model for
customers requiring a longterm continuous source of
authorized component supply.
Today, authorized by over
70 leading semiconductor
manufacturers including
Texas Instruments, Analog
Devices, NXP, Infineon, On
Semiconductor, Renesas, and
many more, Rochester has the
industry’s broadest in-stock
inventory of over 15 Billion
parts and deepest product
offering including over
12 Billion Die from which
we produce our licensed
manufactured semiconductor
devices.
www.rocelec.com

Rochester Electronics’ executive vice
president, Colin Strother

“”

The one constant
is that customers
continue to rely on
Rochester to ensure a
risk-free, 100 per cent
authorized solution

SUPERIOR
SOURCING WITH
A GLOBAL REACH
Fusion Worldwide is the premier sourcing distributor of
electronic components and finished products. We work
alongside customers to create customized solutions to
overcome their biggest supply chain challenges.

Learn more about the Fusion Advantage at www.fusionww.com.
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Obsolescence exacerbates
counterfeit risk
Flip Electronics’ president, Dr Bill Bradford explains how Moore’s Law drives
obsolescence, which in turn drives counterfeiting. But do not worry, help is at hand
Moore’s Law is driven by
semiconductor companies
racing to pack smaller, faster
circuits into silicon wafers to
reduce costs while boosting
performance, doubling the
capability of a semiconductor
device every 18-months
or so. In doing so, they
quickly abandon older wafer
processes and decommission
wafer fabrication facilities,
ending the life of mature
components for economic
reasons. On average,
the life cycle of a typical
semiconductor component is
three years.
This law is also driven
by end applications that
need this ever-increasing
performance for everdecreasing costs. Consumer
markets, such as cell phones
and the Internet of Things
(IoT), need smaller, cheaper
devices to spur ongoing
adoption. Communications
and processing-intensive
applications such as artificial
intelligence and networking
gear require more raw
performance.
But what about industries
that will not or cannot adapt
to evolving technology at
the same pace? Military
and aerospace applications,
due to their complexity and
extreme reliability demands,
may need to support an
electronic system for many
years, even decades. The
cost and time to redesign a
system to accommodate a
new semiconductor device
can be prohibitive, especially
when considering the
added costs of upgrading
integrated software and
firmware, plus the extensive

recertification process.
Diminishing Manufacturing
Sources and Material
Shortages (DMSMS) from the
Department of Defense states
that redesigning around an
obsolete component averages
over one million dollars in
costs and more than a year
in time. Similarly, medical
devices often have such a long
qualification and approval
period that it is not practical
to update a known reliable
system with new components
more than once every decade
or so.
Once a semiconductor
manufacturer issues an endof-life (EoL) notification,
a customer typically has
six to twelve months to
place a last-time-buy (LTB)
before the component is
no longer available. That
LTB may not cover the full
production requirements
for several reasons. It can
be difficult to accurately
forecast demand over
multiple years or to anticipate
upside requirements. Often
customers will plan a redesign
but unforeseen circumstances
cause delays, creating
additional requirements
for the EoL device. Lack of
funding for a multiple-year
purchase can force a customer
to just buy what they can
and deal with the EoL issue
down the line. Some estimates
suggest that LTBs cover only
an average of 60 per cent of
total EoL requirements.
Once LTB purchases are
exhausted, customers may
first turn to franchised
distributors, which could have
remaining factory inventory.
When that is depleted,
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customers are typically forced
to search the grey market.
Brokers may secure excess
product from customers that
overbought or stopped using
a device before they depleted
their inventory. Unfortunately,
the lucrative market
opportunity created by this
supply gap also introduces
unscrupulous profiteering, as
parties may go to extremes to
fill a profitable requirement,
even with dubious product.
Customers take significant
risks when attempting to
purchase components from
the grey market. Improper
storage and handling
of sensitive electronic
components can affect the
component’s reliability and
there is no certain way to
confirm parts were controlled
appropriately. Worse, once
components have left the
manufacturer or authorized
distributor, traceability to
a product’s origins and
verifying its authenticity
gets more difficult and
uncertain. Counterfeiting
is widespread because of
the profits associated with
hard-to-find semiconductors
and the difficulty of
detecting non-genuine
or compromised parts.
Counterfeit semiconductors
are estimated to cost the
US semiconductor industry
$7.5B annually, according to
the Semiconductor Industry
Association.

Flip Electronics’ president, Dr Bill Bradford

“”

Often customers
will plan a redesign
but unforeseen
circumstances
cause delays,
creating additional
requirements for the
EoL device

Counterfeit components
may be parts that have been
previously used, reconditioned
and represented as new.
They may be a completely
different part but relabeled
to look like the original. The Continue on p18 »

Obsolescence
part could be just an empty
package, or in some cases, a
fully reverse-engineered copy
of the original component.
Counterfeiters have
become more sophisticated,
requiring advanced testing
and screening to detect. It
is virtually impossible to
guarantee a component
purchased from the grey
market has the functionality,
quality and reliability of a
known authentic part.
A bad chip in a consumer
device would certainly be
an annoyance. However,
counterfeit or compromised
components are of particular
concern to high-reliability
applications such as military,
aerospace and medical
devices, where a faulty
component can endanger
human lives and compromise
national security. Yet these
are the industries that may
have the highest likelihood
of counterfeits in the supply
chain because of the long
product life cycles.

and has a database of over
8,300 suspected counterfeit
incidents since 2001.
By merging, cleaning and
analyzing the data sets
from IHS and ERAI, it was
discovered that 60 per cent
of ERAI-reported suspected
counterfeit incidents involved
products that have been
reported by IHS as EoL or
discontinued. To limit risk,
equipment makers must make
every effort to buy authentic
parts from an authorized
source: either direct from
the manufacturer or from an
authorized distributor. While
most franchise distributors
focus their inventory on
newer products to increase
their inventory turns,
some specialty authorized
EoL distributors focus on
supporting the long tail of
demand for discontinued
components.
www.flipelectronics.com

IHS Markit tracks EoL
announcements and reports
over 50,000 component
types were discontinued
over the past decade, in
an increasing trend. ERAI
monitors and reports on
suspected counterfeit
electronic components

MSS1812T Series

High Temperature Shielded Power Inductors
• Seven inductance values from 100 to 1000 µH
• Excellent current handling with low DCR
• Low-loss ferrite drum core for flat inductance vs. current
• Cost-effective option for a variety of applications

Free Samples @ www.coilcraft.com
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How TTI built a
family of electronic
components specialists
TTI Americas’ president, Don Akery, explains the unique
specializations of each member in the TTI family of companies
Nearly five decades have
passed since TTI Inc was
founded at Paul Andrews’
kitchen table in Fort Worth,
Texas, but our company’s
mission hasn’t changed. Not
only do we bring a specialized
knowledge of the challenges
and needs of each industry
we serve, but we’ve expanded
that philosophy beyond
interconnect, passives and
electromechanical components
(IP&E) to encompass the
entire electronic components
supply chain.

Mouser Electronics, a full line
distributor, is a trusted source
for new product introductions,
with the capability to deliver
small quantities of product
very quickly. In particular,
engineers and designers
rely on Mouser to supply
them with latest technology,
development kits, tooling and
supplies they need to imagine
the next generation of devices.
Also, hobbyists from amateur
radio to classic computing
know they can trust Mouser to
support their creative needs.

TTI’s business culture can be
summed up in this oftenrepeated quote from founder
and CEO Paul Andrews: “Do
what you say you’re going
to do.”

TTI Inc specializes in helping
design engineers select the
best IP&E components for
production. Components
such as capacitors, resistors,
sensors, connectors,
switches, relays and discrete
semiconductors comprise 75
percent of a typical BoM. No
one is better at maintaining
the inventory necessary
to deliver the right parts
at the right time to ensure
production lines run smoothly.

About two decades ago, we
set out to build a cooperative
group of specialized
companies with products and
services that complement
one another and extend
our culture to the benefit of
our customers and supplier
partners. Each member of
the TTI family of companies
excels within its area of
specialization, delivering
service and specialty
unmatched by any other in
our industry.
As part of Berkshire
Hathaway, each of these
individual companies
retains its own identity and
functional business model.
Our companies work together
collaboratively to support
customers in a wide range
of industries, no matter their
electronic component needs.

Sager Electronics also supplies
IP&E components with a
focus on power and thermal
management products. In
addition to local service
centers and a Power Solutions
Center that offers valueadded capabilities for power
supplies and assemblies, Sager
also manufactures battery
packs and assemblies at its
specialized Battery Solution
Center located just outside
Chicago.
The TTI Semiconductor
Group (TSG) is comprised of
Symmetry Electronics, RFMW,
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Connected Development and
Changnam INT. Symmetry
Electronics specializes
in wireless, video and
embedded semiconductors.
RFMW specializes in RF and
microwave semiconductors.
Connected Development
offers the design services
of a team of embedded
hardware, software, RF and
certification engineers with
an average of 25-years of
wireless experience. The
primary focus of Changnam
is the automotive industry,
with additional expertise
in cellular, industrial and
consumer electronics. TSG’s
mission is to provide the same
service and knowledge in the
specialized semiconductor
business that TTI Inc provides
in the realm of IP&E.
As we enter our fiftieth year
of operations in 2021, our
core philosophy remains the
same: we work cooperatively
together with our customer
and supplier partners to
deliver specialized knowledge
based on our experience
with the products we offer.
Our common goal is to
deliver value with a team
of talented specialists who
make technological excellence
happen around the globe,
every day.
tti.com

TTI Americas’ president, Don Akery
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Industry 4.0:
manufacturing’s
supernova

John Denslinger is a former
executive VP Murata, president
SyChip Wireless, and president/
CEO ECIA, the industry’s trade
association. His career spans
40 years in electronics

John Denslinger argues Industry 4.0 is a manufacturing supernova on
Earth, both for industry and the people enabling its transformation

T

Industry 4.0

•

he fourth industrial revolution was underway long before the
pandemic touched every corner of the world. Covid might
have limited adoption by those companies at implementation
phase, but not among those with ongoing buildouts.
Interestingly, had this revolution started earlier, robust digitalization
might have negated much of the Covid impact on manufacturing and
their supply chains.
If you’re not familiar with the term Industry 4.0 and its competitive
implications, perhaps a history lesson is in order. Industry 1.0 applied
to the era of initial mechanization and application of steam power.
Industry 2.0 saw the advent of mass production, assembly lines and
electrification on a broad scale. Industry 3.0 gave rise to automation,
use of computers and electronics replacing mechanics. Then we come
to Industry 4.0. It is characterized by a collision of four remarkable
technological advances: (1) unabridged connectivity with massive data
mining supported by enormous computational power; (2) analytics
and artificial intelligence; (3) human-machine interaction; and (4)
ascension of concept-to-reality rapid engineering. According to a
recently published McKinsey & Company assessment, Industry 4.0
‘transforms operations in everything from production efficiency to
product customization with improvements in speed to market, service
effectiveness, and new business creation’.
By any measure, this is a manufacturing supernova on Earth. Every
aspect of production, procurement and design can be enhanced, if
not optimized via digitalization. That means supplier management,
production, resource planning, product design, prototyping, order
management, asset utilization, quality control, employee safety,
warehousing, delivery and more. But operations is just one piece.
End-to-end also includes markets, customers, suppliers, raw materials,
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By John Denslinger
advanced technologies, financials, communication networks, energy
management, environmental stewardship and real time feedback loops
coupling it all.
Given the sheer size and scope of 4.0 adoption, the financial burden
on companies is substantial. Then again, not investing is a likely path
to non-competitiveness. There is hope and help though. One only has
to look at global, national, state and even large metropolitan frenzies
enticing 21st century high-tech companies to their jurisdictions.
Governments everywhere are offering generous incentives recognizing
the significance of a digitally connected world. The accounting firm
KPMG identified 17 countries pursuing advanced manufacturing
facilities and cited more will follow. Each promotes an array of direct
and indirect tax incentives. But study and plan carefully. There is a lot to
consider. Just keep in mind, a 4.0 company is extremely attractive and
has extraordinary negotiating power.
Finally, 4.0 has another significant player: the US Government. It too
is throwing its mighty weight behind the 4.0 movement announcing
$1B investment creating 12 hubs dedicated to researching Industry 4.0
technologies. Of specific interest is AI, quantum information systems,
and 5G. The idea is to create national R&D centers for these critical
industries of the future, as well as stimulate regional economic growth
and prepare a next-generation workforce. It appears another $2B is
earmarked by 2022 as a steadfast commitment to US future leadership.
When one thinks about the coming age of 4.0 manufacturing,
productivity and efficiency improvements seem endless. It truly is
manufacturing’s supernova not only for our industry but for the many
people enabling its transformation.
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The GAME CHANGING site for
the electronics industry

Batteries

Buyers guide
to batteries

In this article, Newark looks at battery purchasing considerations,
plus factors impacting the shipping of end devices
Batteries vary by cell size and
chemistry and are classified
as primary or secondary.
Primary batteries are fully
charged when new but cannot
be re-charged after they
have discharged. Secondary
batteries are rechargeable
and include nickel metalhydride, nickel cadmium
and lithium ion.
Selecting the right battery
requires weighing up many
factors as outlined below.
Capacity: The current drain
of the device will determine
the chemistry. Alkaline
batteries last longer than
zinc, while lithium last longer
than alkaline in high drain
applications.

but the performance might
drop. Likewise, operating
some types of battery at too
high a temperature can be
dangerous.

up to four per cent of their
capacity every day. Shelf life
is primarily a factor in primary
batteries as the secondary
batteries can be recharged.

Size: Common consumer sizes
are AA, AAA and 9V, suitable
for portable devices. Pouch
format lithium batteries suit
tablets and mobile phones.
Packs of cells in series or
parallel are used for laptops,
e-bikes and power tools. Packs
can be built to suit different
application, voltage and amp/
hour requirements. If power
requirement is low, compact,
low cost coin cells can
be considered.

For secondary batteries, their
charge/discharged capability
depends on their type and
whether they are trickle
charged or experience full
discharge before re-charging.
Batteries usually last much
longer when used on a
trickle charge.

Discharge rate: Some types
of battery discharge at a
higher rate than others. Lead
acid batteries can give very
high current for short periods,
whereas alkaline batteries are
designed for long life.

Cost: In most portable
products the battery will be
among the most expensive
items on the BoM. Cost
increases with performance.
Things to consider include
drain rate, whether the device
needs to be rechargeable and
whether the battery will be
replaced by the consumer?
In backup applications a high
cost battery with longer life
chemistry (such as Lithium
thionyl chloride found in
batteries from Saft, Eve
and Tadiran) may be more
economical by requiring less
frequent maintenance.

Operating temperature:
Temperature can dramatically
impact battery performance.
Lithium-based batteries
might operate up to -40°C

Shelf life: Some batteries,
such as lithium, have
extremely low self-discharge
rates, while some nickel metal
hydride batteries can lose

Voltage: electrical equipment
is designed to function with
a particular voltage and
different battery types give
different voltages. Once your
design is complete you cannot
change the voltage.
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If power requirement is low,
consider coin cells

How long a battery lasts
depends on the chemistry and
cell. It is normal for batteries
of the same chemistry
and cell from different
manufacturers to perform
similarly in application. The
properties of cell chemistries
and end device current
requirements are more
relevant in determining how
well a battery will perform.
Newer chemistries containing
lithium are subject to
additional shipping
requirements especially when
using air freight. ICAO/IATA
regulations governing the
shipping of lithium batteries
are strict and enforced
rigorously. Compliance is
the legal responsibility
of the shipper and can
require dangerous goods
account approval.
www.newark.com

Easy Blade and Easy Block

REPAIR PARTS

LEVEL, PRESSURE & FLOW

ELECTRICAL

Automation

Box clever

Mouser explains how state-of-the-art automation is driving
efficiency improvements in its warehouses and distribution center
Adoption of start-of-the-art
automation boosts efficiency
and lowers costs. It also drives
more sustainable operations
and improved customer
satisfaction. Mouser’s
commitment to investing
in new technology in its
warehousing and distribution
facilities can be seen by the
adoption of the I-Pack system.
This automated packing/
boxing machine can process
up to 14 orders a minute,
allowing it to deal with
incoming orders for electronic
components in a faster and
more flexible way.
The I-Pack process starts
with building the order
fulfilment boxes in four
standard sizes. The boxes are
designed to be exactly the
right size, eliminating the
shipping of ‘air’, which saves
valuable space on trucks and
aeroplanes. Once the operator
has chosen the correct box
size, the machine performs
automatic folding and gluing.
Bubble wrap is automatically
inserted and the product
placed inside. An automatic
void measurement and
folding process ensures that
the products are optimally
secured in the box. The
machine automatically places
the lid and closes the pack,
ready for dispatch.

Regarding sustainability,
the process reduces bubble
wrap usage by more than 1.5
million square feet each year.
Alongside I-Pack, there are
other ways new technology
is making a difference.
Mouser’s 1Mft2 global
headquarters and distribution
center in Texas, USA houses
the largest installation of
Vertical Lift Modules (VLMs)
in North America.
VLMs are essentially giant
vertical filing cabinets,
complete with shelves and an
automated elevator, which
store tens of thousands of
electronic components. VLMs
deliver parts directly to the
workstation, increasing
efficiency and floor space. The
machines have been shown
to reduce an employee’s
walking time by 45 per cent
or higher. A total of 55 VLMs
are installed at the Texas
facility, housing up to 120,000
parts. Mouser’s 24-hour
global distribution center
handles tens of thousands
of orders per day, processing
and shipping (same day in
most cases) to over 630,000
customers in more than 220
countries/territories.
www.mouser.com

I-Pack delivers several
operational advantages.
Firstly, it automatically forms
cardboard trays quicker than
by hand. The automatic
void measurement process,
which correctly positions
components inside the right
size box, eliminates the need
for hand stuffing packing
material, saving more time
and reducing ‘air’ waste.
Automated sealing and
gluing further streamlines
the process.
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Buyer
Beware

Understanding the Risks
of Gray Market and
Counterfeit Products
Given the competitive market environment, attractive prices are
difficult for hardworking professionals to ignore. Counterfeiters and
unauthorized vendors count on that, causing massive liability, safety,
and security risks. You and your procurement and purchasing team
can protect your company, co-workers, and customers by following
best practices.
Join WESCO, Eaton, and Cisco on November 10 at 11 AM EST for
our virtual panel discussion, “Buyer Beware: Understanding the Risks of
Gray Market and Counterfeit Products.”
During this panel discussion, you’ll learn:
•

What is the “Gray Market” and how does it increase the risk of product failures,
fires, injuries, loss of life, legal and financial liabilities, and loss of production

•

How counterfeit products can result in brand damage and security risks

•

How to identify authorized vs. unauthorized sources and suspicious products

•

What tools and policies can be leveraged to keep customers safe and migrate risk

Register Today at wesco.com/graymarketpanel
The webinar will be recorded and made available to those unable to join live.

SEMICONDUCTOR MARKET WATCH

Capital spending by chipmakers
will rise
Semiconductor buyers can expect ample supply for many integrated circuits next year as chipmakers
will boost capital expenditures and increase capacity

James Carbone
Semiconductor companies,
including integrated device
manufacturers (IDMs) and
foundries, will increase capital
spending on new fabs, process
technologies and semiconductor
equipment by about 2 per cent
in 2020 despite the coronavirus
pandemic, according to market
researcher IC Insights.
In fact, some industry analysts
say the pandemic has resulted in
greater chip demand because of
increased sales of computing and
communications equipment as
more people work at home and
children attend school virtually
rather than in person. Heightened
semiconductor demand has
resulted in chipmakers boosting
spending on wafer processing,
test, and assembly and packaging
equipment. Some semiconductor
companies will build more
300mm fabs to boost capacity.
Much of the increases in capital
expenditures are coming from
foundries, but memory IC makers
and IDMs including Samsung,
STMicroelectronics, and Intel,

among others will outlay billions
of dollars for new equipment and
300mm fabs.
Chipmakers will increase
equipment spending in 2020 by
about 8 percent to nearly $60
billion, according to the World
Fab Forecast report by trade
association SEMI. Equipment
spending will increase another
13 per cent in 2021. In 2019,
semiconductor equipment
purchases by chipmakers declined
about 9 per cent to $55 million,
the association said.
SEMI said chipmakers are
increasing spending on new
equipment because the
coronavirus pandemic has
resulted in growing demand
for communications equipment,
IT infrastructure and medical
electronics equipment. Rising
demand for semiconductors for
datacenter infrastructures and
server storage along with the
buildup of safety stock because
of continuing U.S.-China trade
tensions are contributing to this
year’s growth, according to SEMI.

By the Numbers

Memory IC manufacturers will
make the biggest investment
and semiconductor equipment
this year. They will increase
spending 16 per cent to $26.4
billion in 2020 and another
18 per cent in 2021 to $231.2
billion, the association said. Much
of the increases in spending by
memory chip manufacturers will
be for NAND flash production.
Equipment spending for NAND
will rise 39 per cent in 2020,
according to SEMI.
Foundries invest in equipment
Semiconductor foundries will
increase equipment investment
by 12 per cent in 2020 as
expenditures rise to $23.2 billion
and then another 2 per cent in
2021 to $23.6 billion.
Spending by analog chipmakers
will grow a robust 48 per cent in
2020 and rise another 6 per cent
in 2021 driven by investments for
mixed signal/power fabs. Image
sensors equipment spending will
increase 4 per cent to $3 billion
in 2020 and rise 11 per cent to
$3.4 billion in 2021, according to

the association.
Some chipmakers will invest
more in equipment and new fabs
more than others, while spending
for some chipmakers will decline
in 2020. Chinese chipmakers and
foundries are investing heavily
while some memory IC companies
are being more conservative in
capital expenditures in 2020
because they had higher levels
and investment in previous years,
which resulted in oversupply of
some chips. Foundries are “doing
well this year and are boosting
their capex numbers,” said Brian
Matas, vice president of market
research for IC Insights.
Chinese foundry SMIC will boost
capital spending by a hefty 240
per cent to $6.6 billion in 2020,
according to IC Insights. TSMC is
increasing capital expenditures
12 per cent to $16.8 billion.
UMC is increasing capex 77 per
cent in 2020 compared to 2019.
Overall investments in new
equipment and fabs by foundries
will increase 18 per cent in 2020,
according to IC Insights.

$104.5 billion
The capital spending total by chipmakers in 2020.
Source: IC Insights

2%

$125 billion

The amount capital expenditures by semiconductor
companies will increase in 2020. Source IC Insights

The amount semiconductor manufacturers will spend on new
fabs and semiconductor equipment in 2023. Source: IC Insights

$23.2 billion

16%

The total semiconductor foundries will spend on new
equipment in 2020. Source: SEMI

The amount spending by memory IC manufacturers will
increase in 2024 for semiconductor equipment. Source: SEMI
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Capital spending by integrated
device manufacturers will be flat
to down overall, but some IDMs
will boost spending.
Of all the leading integrated
device manufacturers,
Samsung will increase capital
expenditures by 6 per cent and
STMicroelectronics’ capex will
rise 2 per cent. But spending by
Intel will decline 7 per cent and
Hynix’s capex will fall 30 per cent.
Micron’s capital expenditures will
drop 10 per cent and spending
by Sony and Infineon will fall 6
per cent 4 per cent, respectively,
according to IC insights.
Taking a breather
Matas said some IDMs are
reducing capex because many
had boosted capital spending
in recent years and had enough
capacity to meet demand. “The
memory IC companies splurged
on spending and are now taking

a breather for a year or two,” said
Matas. “They have the capacity in
place and are trimming back on
their capital spending.”
“The memory guys spent strongly
over the last several years” he
said. “NAND flash demand was
strong in the first half of the year,
but there’s still plenty of capacity
to handle that demand. It’s the
same with DRAM,” said Matas.
However, memory IC company
Samsung is boosting capex by
about 6 per cent this year and
will spend $20 billion in new
equipment and fabs.
Samsung’s capital spending
actually declined in 2019, but
now they’ve ramped it back
up again this year, said Matas.
Samsung is spending the most
of all semiconductor companies
followed by TSMC and Intel,
he said.
Investment in new equipment,
process technologies, and
construction of new fabs is
good news for semiconductor
buyers because it means more
production capacity and more
supply which, depending on
demand, could result in shorter
lead times and lower prices for
some chips.

($ billions worldwide)

Chip capex will rise
through 2023
102.6
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Capital spending by semiconductor
companies will rise steadily
through 2023 and dip in 2024.
Source: IC Insights

Chipmakers will increase their investments
in new semiconductor in 2020 and 2021.
Source: SEMI

Spending on semiconductor
equipment will rise through 2021
($ billions worldwide)

Other Chinese chipmakers will
also increase capex, but not
as much is SMIC. For instance,
YMTC, a memory IC IDM, will
spend about $2.9 billion, a 30 per
cent increase from last year, the
researcher said. Another memory
IC IDM, CXMT, will boost capital
expenditures 13 per cent to
$1.7 million.
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The sky did not fall
Many analysts and those in the
semiconductor industry thought
that capital expenditures by
chipmakers would drop sharply
after coronavirus hit and
electronics production shut down
or slowed in the first and second
quarters of the year.
“At the start of the year, there was
a lot of negativity in the industry,”
said Len Jelinek, research vice
president, components & devices
for researcher Omdia. “Everyone
thought Chicken Little had
arrived and the sky was falling,
People were saying capital
spending was going to fall by
20 per cent. But the doomsday
scenario did not occur.” he said.
Semiconductor demand has been
healthy and the chip industry is
expected to have positive growth
in 2020. World Semiconductor
Trade Statistics (WSTS) says the
semiconductor industry will end
2020 growing 3.3 per cent and
growth will accelerate in 2021 to
6.2 per cent.
Factory utilization rates are
high and semiconductor
demand is growing, said Jelinek.
Semiconductor companies
are “recognizing that the
semiconductor industry is
entering a growth cycle driven
by artificial intelligence and 5G.
When I say 5G, I do not mean
handsets. I mean technology

Authorized Distributor
3:28 PM

67.6
60.6

20

21

platforms infrastructure,” he said.
Companies are continuing to
make investments because they
are consuming the capacity that
“was put in play” in previous
years. said Jelinek. “We are
seeing consistent chip demand.
The consumer holiday season is
approaching and is expected to
be fairly strong, he said.
While Omdia’s forecast is that
capex will fall by about 4 per
cent in 2020, capex will still
be healthy. He noted that
in 2019 capital spending by
semiconductor companies fell 9
per cent. He also says in 2021,
capex will increase 5.4 per
cent and long-term capital
spending by chipmakers will
continue to grow.
“If you look at the technology
leaders Intel, Samsung and TSMC
their business models demand
that they keep accelerating their
capital expenditures,” said Jelinek.
In addition, more companies are
building or acquiring 300mm
fabs. Infineon is expanding with
its second 300mm factory, he said.
STMicroelectronics is building
a 300mm fab in Italy, which
will begin volume production
in 2021 and ON Semiconductor
is acquiring a 300mm fab from
GlobalFoundries.

Worldwide leading authorized
distributor of semiconductors
and electronic components.
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Enclosures

Sourcing enclosures
for medical electronics
Medical devices must face punishing working conditions without showing
signs of wear. OKW explains how to get the enclosure sourcing right
Patients don’t want to
be treated with medical
equipment that looks past
its prime. They expect it to
look spotless all day, every
day, no matter how old it is.
The enclosures housing these
devices must be exemplary:
smart, modern, robust and
tamperproof. They should
also be resilient so they
continue to look new for
as long as possible.
Unlike ‘nine-to-five’ office
equipment, medical
electronics must: withstand
the hard knocks of frontline
clinical care; be used
24/7/365 by a wide range of
clinicians; and be transported
from ward to ward. Likewise,
it must survive repeated deep
cleaning to help medics wage
war on infections.
The wide array of different

healthcare applications
creates a range of challenges
for manufacturers.

medical device OEMs to help
keep costs down and lead
times short.”

For electronic enclosures
specialist OKW, that means
regularly adding new models
to its range. Every model is
designed to offer a degree
of specialism, while being
versatile enough to adapt to
each OEM’s requirements.
Housing can be customized to
help manufacturers maintain
differentiation.

Simple design touches can
make a big difference. For
example, OKW’s new Easytec
sensor enclosures feature a
concave recess and smart lugs
at each end, making it quick
and easy to cable-tie them
to hospital bed rails or screw
them to walls.

OKW’s V.P. Marketing,
Robert Cox, said: “Standard
enclosures no longer look
‘standard’. They all look
as if they’ve been purposedesigned. And that’s in their
off-the-shelf state, before
we’ve customized them.
“Customizing a standard
enclosure is a great way for
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Easytec shares the same soft
contours as OKW’s Evotec
tabletop (and wall mounted/
DIN rail) enclosures. Evotec
offers options including flat/
sloping top, recessed/unrecessed and five plan sizes
after the addition of size 80.
Continuing with the desktop/
wall enclosure theme,
the company’s new Protec
enclosure is available in three

“”

Standard
enclosures no
longer look
‘standard’

Connect enclosures suit wired pendant-type
medical devices

Enclosures

Easytec sensor enclosures can be mounted
using cable ties or screw

versions, offering a recessed interface
area, covered recess or extra deep cover.
Modern ergonomic contours also feature
in Connect enclosures for wired remote
controls or lines of USB connectors.
Accessories include a bed rail holding
clamp and robust cable glands with kink
protection and integrated strain relief.
Comfort is never more important than
for wearable electronics. Not just in
terms of shape but also material choice.
Body-Case watch-style enclosures are
molded from high-gloss, easy-to-clean
ASA for a smooth feel, smart aesthetics
and UV stability. Body-Case’s two case
sections are separated by a soft-touch
matt TPE sealing ring that adds IP65
ingress protection and a dash of color.
Sealing rings helped OKW win an iF
Product Design Award for its Minitec
personal electronic enclosures. Different
rings enable Minitec to be fitted to
belts, straps, lanyards, key rings or
carried loose. Add the choice of shapes,
sizes, colors and recess options and
the number of standard permutations
is huge.
Handheld enclosures become even more
specialized with the eccentric, double
award-winning Blob range. These unique
housings are designed to intuitively
guide users’ hands to the controls:
perfect for patients with restricted
grip or learning difficulties.
Regarding larger portable
instrumentation, Carrytec provides a
tough attaché style case. It can be stored
on a docking station for charging/data
transfer or clipped to a hospital bed rail.
www.okwenclosures.com
November 2020 31
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EMS buyers deal
with supply chain
uncertainty and risk

Component shortages, logistics delays, and overall supply chain uncertainty have been
some of the challenges that EMS buyers had to deal with during the global pandemic
If there is one word that
describes the challenges
buyers in the electronics
manufacturing services
industry face because of the
coronavirus pandemic it
is uncertainty.
When the pandemic hit China,
it shut down electronics
production in the country and
there was uncertainty in the
electronics supply chain on
how long production would
be stopped and uncertainty
of where buyers could get the
parts needed for production.
Uncertainty continued as the
pandemic spread through
southeast Asia, Europe
and the Americas as it shut
down or slowed electronics
production in those regions.
There was uncertainty about
supply, demand and logistics.
Fortunately, supply disruptions
were staggered. When
component manufacturing
shut down in Europe, it
began to come back in China
and Asia. When production
stopped in the Americas,
it started to come back
in Europe.
EMS providers say the key to
managing the pandemic was
getting accurate information
not only from suppliers, but
from OEM customers about
how their production plans
may have changed because
of COVID-19.

EMS provider Flex set up a
“war room” to help manage
the impact of the pandemic
on the supply chain and to
collect pertinent data on the
operations of their suppliers
and OEM customers. “It was
a dynamic situation because
demand was changing and
supply was changing,” said
David Gessler, vice president
of commodity management,
mechanical for Flex.
“COVID-19 hit in the middle
of Chinese New Year so there
was already some buffer
inventory in the system,” said
Gessler. Many companies
close for several weeks during
Chinese New Year and build
up inventories before they
shut down.
Flex had daily war room calls.
When the pandemic first
impacted Wuhan, China in
January, “we tried to figure
out what the impact was
going to be on supply coming
out of China and what the
demand was going to be,”
he said.
He said Flex contacted every
supplier and we confirmed
every order. That was no easy
task. “There were suppliers
that could not even get back
to their factories” so it was
difficult to determine the
status of an order.

Validating demand

Flex also wanted customers to
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validate their demand. “There
was a point in time where we
considered bringing in extra
inventory for certain parts
because we were uncertain
about what the future was
going to hold” in terms
of demand. Flex weighed
whether it was worth the risk
to take on extra inventory.
“We made the decision not
to increase inventory and
I am glad we did because
component demand shifted,”
said Gessler. The extra
inventory was not needed.
However, one EMS provider
that took a different approach
to inventory was SMTC
Corp., based in Toronto. It
increased inventory for some
parts, although some of the
inventory buildup originated
from component shortages
of several years ago when
multilayer ceramic capacitors
(MLCCs), and metal
oxide semiconductor field
transistors (MOSFETs) were
in short supply.
“We systematically started
increasing lead times for
certain parts and making
the decision to carry more
inventory on these and other
commodities to protect
ourselves and our customers
from a supply perspective,”
said Phil Wehrli, senior vice
president global supply chain
for SMTC. “If a part had a
16-week lead time, we added

“”

There was a point
in time where we
considered bringing
in extra inventory
for certain parts
because we were
uncertain about
what the future was
going to hold
David Gessler, vice president
commodity management,
mechanicals for Flex

NOW LIVE!

COMPONENT SOURCING

THE FREE FINDERS SERVICE THAT PURCHASING
PROFESSIONALS HAVE BEEN WAITING FOR!
During 2020 and with the impact of the pandemic, Electronic Sourcing
readers have contacted MMG Publishing to request help and assistance
to source components due to workloads / lack of stock or hard to find
components. To assist readers requirements, Component-Sourcing is
a new free sourcing service provided by the publishers of
Electronics Sourcing magazine.
This is a free service to readers of Electronics Sourcing and supporters
of Electronics Sourcing North America, Electronics Sourcing
Europe & Electronics Sourcing UK & Ireland.
Readers simply visit component-sourcing.com enter their component
part numbers and quantity required, these component requests will then
be forwarded to supporters of Electronics Sourcing magazine globally.
Buyers can also obtain component searches using Trustedparts.com
Try this new component sourcing service at

 — +44 (0)1892 613400

powered by

GROUP

component-sourcing.com

Sponsored by

eight weeks of lead time so
we were buying and holding
eight weeks more than we
did historically,” he said.
“That really helped us and
our customers out.” So when
COVID-19 hit and disrupted
production in China and Asia,
SMTC already had strategic
inventory in place,” said Phil
Wehrli, senior vice president
global supply chain for
SMTC. The only challenges
SMTC had was on specialty
single sourced parts that
were customer directed, but
we did not have any supply
constraints that impacted any
of our customer demand.
Some supply constraints
were not caused by a lack
of production capacity,
but because of unforeseen
demand from one or two
customer segments. For
instance, in the first and
second quarters there was
strong demand for medical
equipment such as ventilators
and other breathing apparatus
to treat coronavirus patients.
Demand for some medical
products that Flex builds
for medical OEMs increased
200 to 300 per cent, which
caused shortages of some
semiconductors and other
parts used in the equipment.
Flex was able to work
with suppliers to get parts
it needed for production.
”We did not come through
unscathed but we never
shut down” production of
customer’s product,” he said.

Uneven demand

Through much of the first half
of the year there was uneven
demand from some customer
segments. “It was not an
issue of lack of supply,” said
Vincent Cellard, vice president
commodity management,
electrical for Flex. ”It
was more due to changes
in demand. We saw the
automotive business dropping
to almost zero, then jump up

Purchasing

again,” he said. Demand from
the medical segment was high
earlier in the year but demand
has since weakened.

was ready for a pandemic,”
said Gessler. “No one could’ve
predicted COVID 12 months
ago.”

“So, we’ve seen a change of
mix over the last few months,”
said Cellard. “As a result, we
have more shortages now that
we would’ve had a year ago
because our business has
been so dynamic on the
demand side.

Cellard said that the pandemic
was different from the natural
disasters that shut down
production and disrupted
the supply chain in 2011.

Planning for disaster

Whether shortages are shortterm problems caused by
unexpected demand from a
particular customer segment
or longer term because
of a lack of investment
in production capacity
by suppliers, component
shortages are usually one of
the problems that EMS buyers
plan for in risk mitigation
strategies. Many electronics
OEMs and EMS providers
beefed up their supply chain
risk management strategies
after the 2011 earthquake
and tsunami in Japan and
flooding in Thailand disrupted
the supply. The companies
hope to minimize the impact
of any future disasters or
other events that could
affect supply.
Many companies have
risk mitigation plans and
“playbooks” that are supposed
to provide guidance on how
to deal with disruptions to the
supply chain. However, the
coronavirus pandemic seemed
to catch many companies
by surprise.
Flex has risk mitigation plans.
“A lot of those plans are good
and I think they help you to
the extent that you have the
organizational framework and
IT framework,” said Gessler.
However, disasters and other
catastrophic events don’t
always go to plan and often
cannot be forecasted.
“I seriously doubt if anyone
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“Those disruptions were big
but they were at a country
or region level,” he said. The
number of suppliers impacted
by the tsunami in Japan and
flooding in Thailand was
limited. With the pandemic,
supply disruption was
global and many suppliers
were affected.
“Very few suppliers can say
they had zero impact at
all,” said Cellard. With the
pandemic, “we got a reminder
about how complicated the
supply-chain model is in the
electronics industry. There
are so many tiers, so many
subcontractors, so many touch
points,” said Cellard.
For instance, a micro
controller may go to multiple
sites in the supply chain
before being available as a
finished product, he said.
Raw materials suppliers are
needed in order for the chip
to be made. The part may be
purchased from a supplier
in China, but the reality is
some of the assembly of the
chip may be done in the
Philippines, some testing
is done in Singapore. Then
there are logistics issues
involved when the part is
sent to multiple locations,
said Cellard.
Logistics was severely
impacted by the pandemic
and component manufacturers
and EMS providers had to
scramble to find ways to ship
products. Logistics continue
to be an issue as of early
October.

“”

When we had big
supply constraints
of MLCCs, a lot
of the parts came
from Asia and we
decided to do risk
mitigation
Phil Wehrli, senior vice president
global supply chain for SMTC
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Most passenger flights have
been canceled which reduced
cargo capacity for electronics
shipments. “We’ve seen
bottlenecks in some of the
harbors in Asia. We’ve seen
an increase in the amount of
freight that is going by rail,
he said.

Returning to normal

Cellard said the good news
is that the supply-chain is
returning to normal, although
it’s not there yet. “The
first phase of the impact is
definitely behind us,” he said.
So, issues such as lockdowns
and partial labor availability,
which impacted production,
are over. Disruption of the
supply chain peaked at the
end of May or beginning
of June. Supply conditions
improved since then and are
almost back to normal.
He noted there are still long
lead times with “some highend semiconductors and
network products. There’s
definitely some shortages of
raw material and shortages of
die in some cases,” he said.
EMS providers are hopeful
that business will improve and
the supply chain issues they
faced this year will not return
in 2021. However, longer
lead times are likely for some
components and logistics
issues may continue to be felt
for a while. In fact, Gessler
said the impact of COVID-19
in the supply chain may be felt
for the next 6 to 12 months.
“The number of passenger
airline flights are down which
impacts freight, which impacts
logistics,” he said. In addition,
suppliers are being careful
about going back to full
capacity because “they still
don’t know if there’s going to
be a global recession so they
are controlling what they put
back into their factories,” he
said. A lack of investment
in new capacity could mean
more shortages if business

spikes up next year.
Another issue is the impact
that COVID-19 may have had
on the financial viability of
suppliers, especially smaller
ones. “They were definitely
financially challenged during
the last six to nine months,”
said Gessler. “There’s a risk
of going out of business,”
he said. Flex is looking at
the financial positions of its
suppliers closely.
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“The virus spread across the
globe, starting in Asia. It
went to Europe, hit the US
and then Mexico,” said Wehrli.
“Asia was the first to come
back with reduced capacity at
first and it was the same thing
with Europe, US and Mexico”
he said. The pattern repeated
in other regions as well.

More allocations?

There are other nonCOVID-19 issues that could
impact EMS business in the
near future. “We tend to
forget what’s happened in
the past with allocations of
MOSFETs and MLCCs and
other parts,” said Cellard. “We
could quickly go back into the
mode of allocations on some
technologies. That’s what
keeps me awake at night,”
he said.
He noted there are some
industries where lifecycles are
short and we “need products
to ramp up really, really fast.
We’ve seen it on the medical
side. Demand for components
for cloud computing and
infrastructure applications
also creates a lot of stress
in the supply-chain,” said
Cellard.
While the coronavirus
pandemic has created stress
on the electronics supply
chain, EMS buyers may have
learned some lessons that
may be useful in mitigating
supply chain risk in the future.
For instance, with COVID-19,
production of end equipment
and components did not come
to a halt in all regions of the
world at all once. Rather,
supply disruption happened
one region at a time which
meant that was available
in multiple regions at any
one time, which is a likely
really reason that there were
not widespread component
shortages.
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With the pandemic,
we got a reminder
about how
complicated the
supply-chain
model is in the
electronics industry.
There are so many
tiers, so many
subcontractors, so
many touch points
Vincent Cellard, vice president
commodity management electrical
for Flex
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N/A
68%

N/A
50
50
50
50
50
50

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

N/A
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

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

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

N/A
4,326
27,230
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

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

50
50
50
50
50
50
50
50

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

Y
Y
Y
Y
Y
Y
Y
Y

Manufacturer

Distributor

Telephone

BeStar Electronics Ind. Co. Ltd.

BeStar Technologies Inc. 520-439-9204

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

Mouser Electronics
Mouser Electronics
Mouser Electronics
ECCO
Mouser Electronics
Mouser Electronics

Bel Fuse
Bourns
Eaton
EPCOS
Littelfuse
Schurter
Vishay

Website

ACOUSTIC COMPONENTS

CIRCUIT PROTECTION

ELECTROMECHANICAL

No. of Lines for
Principle

Stock Value for
Principle

Buyers’ Guide

Advert Index
Advert

Page

Advert

Page

4-Star Electronics

17

IPC APEX

Central Semiconductor Corp

13

Mouser Electronics

10,11,28,29,39 & IBC

Coilcraft

18

OKW Enclosures Inc

31

Component Sourcing

33

Rochester

19

Rutronik

BC

Digi-Key Electronics
eBOM.com
ECIA (Trusted Parts)

FC,IFC & 22
23
9

Fusion Worldwide

15

Interpower

37
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35

Sager

5

TTI Inc

7

WESCO

27

SimplySaid-new products.pdf

1

2/9/18

8:51 AM

技术支持
원스톱
t
r
쇼핑
o
p
p
u
S
cal
i
Support Technique
n
h
Local Sales
c
o
매 Te
Outil
de
Nomenclature
en Ligne Million
구
s
cnic

upport
scher S
Techni

t

ts

Tec
hnic
al S
upp
or

ck
S to
ti in
Pa r
i di
ar
fP

On
e-

数百万点の製品在庫

St

大 量 op
購入Sho
p

Guichet Unique Online BOM Too of Parts in

Volumeneinkauf

One-Stop Shop

l

Stoc
k

Achat en Volume Des Millions de Pièces en Stock

品

在

庫

ワンストップショップ

製

一站 式

商店

raTtool
Millions of Parts in Stock e GM
t rts en ion BO
Technical Suppor
入 f Pa ung diz ine
s
購 o
l
One-Stop Shop 批量购买 M大il量lionsNiederlasSpe On
Volume Buys
ale
Volume Buys Lok

万
点
の

Millionen Bauteile

t

Fa
s

Koste
nlose
r Ver

sand

Y

ト
ポー
術サ

auf Lager

M

技

Sales
Local
费

In Stock ita
u

百

运

Local Sales

적
선

免

在线BOM工具

数

e
nlin
se O 持
a
B
支
inta
Dist Fre 技术
e
ワン Ship Lokale Niederlassungen
スト pingOne-Stop Shop 技術サポート
ップ
ショ 本地
ップ 销售

現地セールス

Volume Buys

本地销售

LIVRAISON GRATUITE

료
무

オンラインBOMツール

現 地セ
ールス

数百万种库存产品

현지 판매

Guichet Unique
免运费

S po

지원

Ve
rs
an
d

기술

数百万种库存产品

One
-St
o
p
Sho
p

Millionen Bauteile auf Lager

en
lo
se
r

r te l

lo U
n ic
o
送料無料

ACQUISTI IN VOLUME

Ko
st

Volume Buys

M 도구

so

Technischer Support

Too
l

Outil de Nomenclature en Ligne

on

具

ne B
OM

Many distributors
Ventes Local e sFree Shipping
make claims

一站式商店

온라인
BO

Sales
Local

on
Mil i

illi

在线BOM工

ONLINE BOM TOOL

C

送料無料

Volumeneinkauf

M

e
T
o
t
r
o
Supp
ンB
량
다オンライ

Onli

Technical Support

ing
Shipp
Free

批 量 购买

ル
ツー
OM

ck
in Sto

ipping
Free Sh

Team
Ven d
ite Lo
cale

유
개보
백만
수
제품

CM

MY

CY

CMY

K

We simply have more new products in stock

ORDER CONFIDENCE
WITH

Minimum Order
Value

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

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

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

Y
Y
Y
Y
Y
Y
Y
Y
Y

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

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

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

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

Bud
Bud Industries
Hammond Manufacturing
New Age Enclosures

ECCO
Mouser Electronics
Mouser Electronics
Mouser Electronics

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

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

Y
Y
Y
Y

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

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

N/A
$0
$0
$0

N/A
80.00%
82%
N/A

N/A
50
50
50

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

N/A
Y
Y
Y

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

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

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

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

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

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

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

50
50
50
50
50
50
50

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

Y
Y
Y
Y
Y
Y
Y

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

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

Manufacturer

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

Distributor

Telephone

Website

No. of Lines for
Principle

Stock Value for
Principle

Franchised
Distributor (Y/N/M)

Buyers’ Guide

ELECTROMECHANICAL (Continued)
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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

Y
Y
Y
Y
Y
Y
Y

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

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

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

Minimum Order
Value

Broadcom
Cree
Finisar
Osram Opto Semiconductors
ROHM Semiconductor
Vishay

Stock Value for
Principle

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

Distributor

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

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

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

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

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

N/A

$0

85%

20

150

$22M
N/A

$0
$250

75.00%

5
10

62
400+

Y
Y

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

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

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

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

50
50
50
50
50
50

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

Y
Y
Y
Y
Y
Y

N/A
42,454
38
24,145
N/A
26,533
N/A
77,568
34,078
33,780
20,389
14,293
14,948
N/A
4,620

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
N/A
$0

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

50
50
50
50
50
50
50
50
50
50
50
50
50
N/A
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+
N/A
1,000+

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

No. of Lines for
Principle

Manufacturer

Franchised
Distributor (Y/N/M)

Buyers’ Guide
Telephone

Website

Mouser Electronics
ECCO
ECCO
Mouser Electronics
Mouser Electronics
Mouser Electronics
Bel Fuse
ECCO
Mouser Electronics
Bel Fuse
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
ECCO
Mouser Electronics
Mouser Electronics
Mouser Electronics
LEMO
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Bel Fuse
Mouser Electronics
Mouser Electronics

800-346-6873
773-767-2200
773-767-2200
800-346-6873
800-346-6873
800-346-6873
+1 858 676 9650
773-767-2200
800-346-6873
+1 507 833 8822
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
773-767-2200
800-346-6873
800-346-6873
800-346-6873
800-444-5366
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
+ 1 717 235 7512
800-346-6873
800-346-6873

www.mouser.com
www.eccoconnectors.com
www.eccoconnectors.com
www.mouser.com
www.mouser.com
www.mouser.com
belfuse.com/magnetic-solutions
www.eccoconnectors.com
www.mouser.com
+1 507 833 8822
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.eccoconnectors.com
www.mouser.com
www.mouser.com
www.mouser.com
www.lemo.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
belfuse.com/stewart-connector
www.mouser.com
www.mouser.com

Chip 1 Exchange USA, Inc.
Lansdale
Lantek Corp.
Rochester Electronics

OBSOLESCENCE / HARD TO FIND
949-589-5400
www.chip1.com/es
Y 850,000
602-438-0123
lansdale.com
Y
973-579-8100
www.lantekcorp.com
M 186,000
978-462-9332
www.rocelec.com
Y

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

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

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

Y
Y
Y
Y
Y
Y

800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
+1 516 239 5777
800-346-6873

PASSIVES
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
belfuse.com/signal
www.mouser.com

Y
Y
Y
Y
Y
Y
Y
Y
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
Mouser Electronics
Mouser Electronics
Mouser Electronics
Panasonic Electronic Components Mouser Electronics
Signal Transformer
Bel Fuse
Taiyo Yuden
Mouser Electronics

INTERCONNECTION

OPTO ELECTRONICS

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

23,235
N/A
N/A
165,853
N/A
N/A
N/A
N/A
N/A
N/A
N/A
3,394
N/A
2,160
N/A
N/A
N/A
N/A
6,02
N/A
N/A
N/A
N/A
85,634
1,563
N/A
30,044
N/A
10,744
N/A
300
123,613
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No. of Technical
Support Staff

Total No. of Staff
1,000+
1,000+
1,000+
1,000+
1,000+
1,000+

N/A

50

1,000+

Y

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

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

N/A
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+

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

$200

100.00%

15

275

N

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

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

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

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

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

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

N/A

N/A

N/A

N/A

N/A

N/A

N/A

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

BGA Capacity

Lead Free
Manufacturer

Prototyping

Design Capability

Full Turnkey

Cables and
Harnessing

Y

Y

Y

Y

Y

Y

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

N/A

$0

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

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

M
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N/A

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

No. of Lines for
Principle

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

Y
Y
Y
Y
Y
Y

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

www.mouser.com

Y

N/A

Bel Fuse
Power & Batteries
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

belfuse.com/power-solutions
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

HSI Sensing

HSI Sensing

405-224-4046

REED SWITCHES
www.hsisensing.com

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

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

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

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

OTTO

ECCO

773-767-2200

B&K Precision
Fluke
Keysight
Lascar Electronics
Tektronix
Teledyne LeCroy

Mouser Electronics
Mouser Electronics
Mouser Electronics

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

Manufacturer

Distributor

Telephone

Website

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

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

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

Artesyn Embedded Technologies

Mouser Electronics

800-346-6873

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

SENSORS

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
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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

POWER & BATTERIES

Approvals

350

8

ISO9001, ISO14001, TS16949, BEAB, VCA, TUV, UL

Pack and Hold

% Lead Free for
Principle Range

50
50
50
50
50
50

Minimum Order
Value

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

Stock Value for
Principle

Franchised
Distributor (Y/N/M)

Buyers’ Guide

Y
Y
Y
Y
Y
Y
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We’re single-minded
about your satisfaction
Join our growing list of customers

感谢Mouser一直
以来专业热心的
服务与支持！

환상적인 고객
서비스.정말
감사합니다!

C

M

Y

CM

MY

CY

CMY

K

Excellent
service client
à chaque
fois.
Merci
beaucoup

Jedes Mal ein
hervorragender
Kundenservice.
Vielen Dank!
毎回素晴らしい
カスタマーサービス。
どうもありがとう。

Fantastic customer
service every time.
Many thanks!

Optimizing your purchasing experience across the globe.
Visit mouser.com/customer-resource-center

Committed to excellence

TANTALUM CAPACITORS ARE IN STOCK
LOCATED AT OUR WAREHOUSE IN TEXAS, USA
Rutronik can fulﬁll all your needs with our
wide variety of solid tantalum, niobium
oxide and conductive polymer capacitors.
AVX’s electrolytic capacitors are suitable
for demanding applications, such as
commercial, industrial or automotive.
AVX offers a wide array of product ranges
that include low DCL, temperatures up to
200 °C, high CV, ultra-low profile and more.

AVX is the leading supplier of high reliability surface mount tantalum capacitors
for military, aerospace and medical applications. As the tantalum technology
continues to develop, we are able to offer
extended ratings in our products by providing more downsizing opportunities,
higher capacitance ratings, new case sizes
and low ESR options.

Now available in Stock:
Standard Tantalum TAxxx | Low ESR Tantalum TPSxxx | Polymer Tantalum TCNxxx, F38xxx

For more information about AVX capacitors, visit:
www.rutronik24.com/avx_tantalum_capacitors
Tel. +1 469-782-0917 | sales-na@rutronik.com

www.rutronik.com

