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I suffer from an addiction to
technical innovation. I was born
to identify engineering problems
and try to design solutions. The
upside is that I love every minute,
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expensive, plus there is no guarantee
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I’m happy with.
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2021 feels different. The duration of
this pandemic seems to have given
companies long enough to learn how
to conduct business differently. Every
distributor I have spoken to thinks
there will only be a partial return to
what we used to call normal.
The big differences will be how
device manufacturers, distributors
and OEMs communicate at a
personal level and share both
technical and commercial data.
There is also the question of who
holds stock, how much and where?
To cope with this, supply chains
need a heavy dose of innovation:
like it or not. Many distributors are
well down this road already. Don’t
get left behind.

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
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Sensing a more
controlled environment

Heilind Electronics has expanded its sensor
offering with the Omron D6T MEMS thermal
sensor, designed for non-contact temperature
measurement and human detection.
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Designed for target areas between -40 and
over 200oC, the D6T sensor uses Omron’s
proprietary MEMS sensing technology to
measure the surface temperature of an area
without contact. Unlike typical pyroelectric
human presence sensors that rely on motion,
the D6T can detect the presence of stationary
humans through body heat. Through
connection to smart devices the sensor
can automatically switch off unnecessary
lighting and air conditioning when people
are not present.
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New flange-style
waveguide-to-coax
adapters in stock
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Pasternack has expanded its line of eurostyle flange, waveguide-to-coax adapters
for satellite communications, radar, wireless
communications and test instrumentation
applications.
The adapters feature waveguide sizes from
WR-22 to WR-430, European IEC standard
flanges (including UBR square cover, UDR and
PDR types), right-angle and end-launch coaxial
connector options and N-type, SMA, 2.92mm
and 2.4mm connector choices.
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RF Passive Components’ product line manager,
Steven Pong, said: “Our new line of flangestyle waveguide-to-coax adapters comply with
European IEC standards to support customers
and waveguide systems that utilize these flange
standards. The new adapters are all in-stock and
available off-the-shelf to address our customers’
urgent needs.”
The adapters transform waveguide transmission
lines into 50-ohm coaxial lines, allowing power
to be transmitted in either direction with each
adapter covering the full frequency range of its
waveguide band.
www.infiniteelectronics.com

Each model includes a MEMS thermopile, ASIC
and a signal processing microprocessor. D6T is
available in narrow and wide field versions. The
narrow field version suits applications where the
object is a short distance away, while the wider
field version can provide a greater view of a
scene. Resolutions include single pixel,
1 by 8 and 4 by 4. A high-definition 32 by
32-pixel version is also offered.
www.heilind.com

Power control and
protection ICs
join marketplace

Digi-Key has announced a global distribution
partnership with GLF Integrated Power, which
provides silicon power control and protection
integrated circuits for IoT, wearable, medical,
automotive, asset tracking and security markets.
The products are available through the Digi-Key
Electronics Marketplace
Digi-Key’s vice president of global supplier
management, David Stein, said: GLF Integrated
Power’s ultra-efficient semiconductor offerings
provide the IoT, wearable and portable device
market next-level options for longer lasting,
more efficient designs.”
GLF Integrated Power’s CEO, Eileen Sun,
added: “As a trusted global supplier of
electronic components and a key resource for
design engineers and supply chain managers,
the Digi-Key Marketplace is a great fit for GLF
load switches, power deep sleep protection
components, battery protection ICs and power
multiplexers.”
Digikey.com
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Investing in interconnect
Electronic Connector Co is
expanding with a move to
a new facility in Downers
Grove, Illinois. With everything
under one roof, customer
benefits include: faster,
more efficient assembly and
warehousing; increased
flexibility to grow connector
production and ShrinkMate
EMI/RFI heat shielding
production; and a more robust
infrastructure and enhanced
supply chain logistics.
eccoconnectors.com
PWM fans immediately
available
Sager Electronics is now
stocking NMB’s PWM cooling
fans. This new series of
high performance, fourwire, PWM driven fans,
with tachometer signal, are
designed to offer high torque,
efficient motor technology
and aerodynamic impeller
design. Stated benefits include
increased fan life expectancy,
energy efficiency, lower
vibration/noise and current
spike protection.
www.sager.com

Expanded US
power portfolio

TT Electronics has completed the acquisition of
Torotel, a US-based designer and manufacturer
of high-reliability power and electromagnetic
assemblies and components for the aerospace
and defense markets. The acquisition broadens
TT’s power electronics capabilities and expands
the company’s presence in the US aerospace
and defense market, building on the recently
acquired Covina.
TT Electronics’ CEO, Richard Tyson, said: “We
are delighted to complete the acquisition
of Torotel. It represents a fantastic fit within
our existing US power electronics business,
strengthens our position in critical defense
applications and further develops our global
electromagnetics design and manufacturing
capability. We’re delighted to be able to
welcome the Torotel team into the TT group.”

Weaker PCB bookings
Commenting on October’s
PCB figures IPC’s chief
economist, Shawn DuBravac,
said: “The current environment
is starting to look increasingly
like a normal recession and
less like the initial shock.
There does appear to be
some backlog within the
system which should sustain
shipments in the next month
or two, but it is increasingly
looking like weaker bookings,
especially for flexible PCBs,
will define the start of 2021.”
www.ipc.org

TT Electronics Power Solutions’ EVP, Michael
Leahan, added: “Torotel is a great fit for TT
supporting our strategy to build leading
positions in high-performance, high-reliability
markets such as aerospace and defense
where the proliferation of electronics is driving
increased demand for our custom power
management and conversion systems.”

ISO14001 and 45001
certifications
NewPower Worldwide has
achieved ISO14001 and
ISO45001 certifications. Chief
quality officer, Barry Lafontaine,
said: “These certifications
validate our best practices
in managing and minimizing
our impact on the environment
and our responsibility to
protect the health and safety
of our employees.”
www.newpowerww.com

Mouser is now stocking Renesas Electronics’
new RA6M4 32-bit microcontrollers. Uniting
connectivity, security and performance, RA6M4
microcontrollers are designed to speed the
development of edge and endpoint IoT devices
and applications such as metering, HVAC,
premises security and industrial equipment.

www.ttelectronics.com

Investing in US
engineering

Gowanda Components Group completed
a nearly 50 per cent expansion at its Dyco
Electronics facility in Hornell, New York. The
12,000ft2 expansion is designed to help the
company address market demand for its
products, enhance workflow and improve
operational effic-iency.
Dyco Electronics’ president, Greg Georgek,
said: “We manufacture custom components
and assemblies for the rail industry, so size and
scale were important drivers for this expansion.
In addition, we’ve seen growth in our overall
custom manufacturing business in recent years,
with projections for that to continue, as our
customers have increased their outsourcing of
more assemblies to Dyco.”
Dyco engineers custom solutions for aerospace,
military, space, medical and industrial
applications, in addition to providing solutions
for rail transportation.
GCG’s CEO, Don McElheny, added: “GCG
has been strategically focused on having its
component and assembly manufacturing be
USA-based for decades, long before it recently
became popular to do so. GCG’s investment in
the expansion of Dyco Electronics is yet another
example of our commitment to this strategy.”
www.gowandacomponentsgroup.com

Enhanced security for IoT
and industrial applications

The microcontrollers are built on a 40nm
process, consuming 99μA/MHz in active mode.
They boast a 200 MHz Arm Cortex-M33 core
based on the Armv8-M architecture with Arm
TrustZone technology and come with 1Mbyte of
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code flash memory, 256Kbyte of SRAM, and a
capacitive touch sensing unit.
The devices’ security capabilities include an
integrated security cryptography module with
several accelerators, power analysis resistance
and tamper detection. They are supported by
Renesas’ Flexible Software Package (FSP), which
enables rapid implementation of complex
security and connectivity functions by allowing
customers to reuse legacy code and combine it
with software from other Arm partners.
mouser.com
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Supply Chain Management

Shock proofing your
supply chain
Diversifying vendors and locations allows manufacturers to be more adaptable to
changing markets and less affected by supply chain disruptions
The pandemic has had a
largescale impact on demand
and supply, exemplifying
the need for stronger supply
chains. A second wave could
result in further global
disruption, making supply
chain resiliency even more
crucial. Despite this, a recent
Gartner survey showed
that only 21 per cent of
respondents stated they have a
highly resilient network, which
includes the ability to shift
sourcing and manufacturing
activities around quickly.

caused by force majeures put
in place by governments.
Fusion Worldwide’s COO, Paul
Romano, said: “Companies
normally look to introduce
secondary suppliers during
chaotic events but quickly
forget the necessity once the
issue is resolved. With the
pandemic, companies will
also need to geographically
diversify their supply chains
to lessen their dependence
on a single location.”

To successfully accomplish a
resilient supply chain, sourcing
components from various
suppliers and geographically
diversifying production
stages is key. Though supply
chain diversification is vital
in protecting manufacturers
against shocks, its importance
is usually only reminded when
weaknesses start to show.

Geographical diversification
is a long-term solution due
to the time and investment
required. Despite this, it is
a powerful step in securing
supply chains. By strategically
placing and out-spreading
where product is produced,
procured and stored,
companies are more able to
safeguard against unexpected
future catastrophe.

According to PwC, CFOs
expecting to change the
breadth of their supply chains
went from 30 to 42 per cent
from the beginning to the end
of March. This correlates with
the spike in factory shutdowns

In the short term, companies
can diversify their vendor
base and products. As
disruption escalates, it is
important to start improving
strategic sourcing strategies.
Vetting processes need to
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be conducted without delay
to ensure new suppliers are
compliant and reliable.
Fusion Worldwide’s EVP
of trade, Tobey Gonnerman,
added: “Strong vendor
partnership with
open market suppliers are
critical to an OEM’s ability
to deal with supply chain
adversity. Those who wait
until the shortages occur
are the ones most severely
impacted: in terms of overcost and quality assurance.”
One mitigation strategy
is to establish alternative
sources with the ability to
supply components normally
produced by a single source.
Another option is to expand
the approved vendor list
or AVL. This offers more
options when supply chain
disruptions occur. A company
with a large AVL can more
easily solve component
shortages and is more able
to leverage suppliers.
Understand what supply chain
links are vulnerable, then
set up risk management and

contingency plans. Companies
should be aware of what
will be affected, the gravity
of the impact and how
prepared they are.
By closely monitoring market
events and the status of their
supply chains in relation to
it, companies are equipped
to take proactive actions and
immediately react.
Finally, with manufacturers
of certain components
condensed in one region,
one type of product will be
greatly affected by political
events and natural disasters.
By spreading out factory and
supplier location, companies
will be more protected against
condensed shocks.
www.fusionww.com

The top three places capacitors are being
manufactured account for 56 per cent of its global
production. Source: z2data.com

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.

Anti-counterfeiting

Uncovering the truth about
semiconductor counterfeiting
In this article, Rochester Electronics discusses why authorization is the
ultimate tool in the fight against counterfeit components
In times of supply shortage, or
where component obsolescence
limits availability, counterfeit
devices are more prevalent.
Counterfeiters have moved
beyond incorrect logos and
packages with no die inside,
caught by the simplistic visual
inspection testing used by
those following AS6081.
Counterfeiters now have more
sophisticated operations.
Customers whose normal
supply chain proves insufficient
may assume unauthorized or
gray market sources are the
only solution and that ‘testing’
can eliminate risks. Nothing
could be further from the truth.
One type of counterfeit
semiconductor is nonfunctional or scrap product
which is re-marked as good and
re-sold. Likewise, functional
yet sub-standard product
purchased by a counterfeiter
is remarked and re-sold as full
grade product at an increased
price.
Recycled and recovered
components are also sold as
new. The process of removing
parts from boards and altering
logos can cause long-term
damage not seen on first
power-up. Chemical residues
from the cleaning process can
slowly enter and contaminate
the device, causing bond-pad
or bond-wire failures in-service.

Heat and mechanical damage
(from part removal) can result
in long-term reliability issues.
Exposure to excessive humidity,
water and salt air atmosphere
is often routine in used part
recovery. This process can
produce an authentic used
product that has questionable
reliability. Authenticity does not
ensure reliability.
Identifiable surplus stock
and traceability provide no
guarantee regarding the storage
conditions encountered during
the component’s complete
shelf-life.
Customers may incorrectly
assume testing provides a 100
per cent genuine guarantee.
At its most basic, third party
testing comprises one or some
of the following techniques.
Paperwork and visual
inspection is unlikely to
identify professional counterfeit
devices. Traceability documents
and certificates are regularly
forged to support the overall
deception. X-ray inspection is
unlikely to identify fraudulently
up-screened, well-marked
recovered and re-used, or
recovered failed-test devices.
Basic continuity or functional
testing will not identify the
fraudulently up-screened or
well-marked recovered and reused devices. Finally, regarding
full functional testing, the
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datasheet only provides a
subset of the characteristics
tested by the original chip
manufacturer. Test houses
do not have the original
manufacturer’s test program.
Effective test requires high fault
coverage and accurate fault
modeling done by the OCM.
AS6171 calls out far greater
testing for parts bought through
independent distribution and
yet is rarely fully followed.
Authorized after-market
suppliers and manufacturers,
such as Rochester Electronics,
provide the only 100 per cent
guaranteed and counterfeitfree source for active-shortage
and obsolete semiconductors.
Finished devices stored and
supplied by authorized sources
are guaranteed to come only
from the OCM and to have
been stored in-line with the
OCM’s recommendations.
These products offer a 100 per
cent conformance guarantee.
As a licensed manufacturer,
Rochester can offer ongoing
production of obsolete devices.
Built from known-good-die,
these products are tested using
the OCM test procedures and,
in many cases, the original test
equipment: guaranteed 100 per
cent compliant to the original
specification.
www.rocelec.com

“”

Authorized aftermarket
suppliers provide
the only 100 per
cent guaranteed
and counterfeit-free
source for activeshortage and obsolete
semiconductors

Why the only risk-free solution is
fully authorized

© 2020 Rochester Electronics, LLC. All Rights Reserved.

WE KEEP THINGS MOVING.
The world’s largest continuous source of semiconductors.
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View from the Top

Distribution: past,
present, future
Electronics Sourcing discusses history, acquisitions, challenges and recipes
for success with Hughes Peters’ president, Mike Okel
Hughes-Peters might be a
relatively new distributor
to some ESNA readers.
However, the company has
been in business for 100-years
and boasts a long history
in electronic component
distribution. The company has
experienced strong growth
over the last 20-years under
its current ownership: Mike
Okel, president; Mike Smith,
VP of sales; and Donna
Hensley, Vice President.

Q

Among four
acquisitions in
12-years, Hughes-Peters
acquired Hammond
Electronics in 2017 and
Tonar Industries in 2020.
How are customers
benefitting now that these
companies are under the
Hughes-Peters umbrella?
Every acquisition has been
a building block for Hughes
Peters. In each case we have
expanded our geographic
reach, added talent and
picked up new manufacturers
for an already strong line
card. The benefits for these
added locations include
the support of a financially
sound company; inventory
management programs and
value-added services; and
access to a best-in-class
line card.

Q

2021 sees the
company’s 100th
Birthday. What have been
the biggest distribution
challenges over more

recent years and how do
you envisage the electronic
component supply chain
developing?
I cannot speak about the
first 60-years since I have
only been in distribution
for the last forty. The list
of challenges during those
years would be very long.
In general, distribution has
faced margin erosion, while
needing to bring more services
to its customers. Distributors
that have survived and
grown have developed ways
to use great employees with
technology to achieve success.
Distribution does more today
than just pick and ship parts.
In many cases, we have
become part of the customer’s
manufacturing team, and
part of our supplier’s design
team. Being the company
in the middle we take on
new responsibilities for our
customers and suppliers. We
must continue to be an “easy
to do business with” company,
while adapting to the changes
and challenges our industry
presents.

Q

To what do you
attribute your
company’s consistent
growth?
I believe two key things
have made Hughes Peters
successful. First and foremost,
our great people. You will
never have a strong, growing
business without a team
that is dedicated and on
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board with the company
focus and expectations.
Second, we developed a very
specific business model. Our
model focuses on long-term
customers we can do demand
creation with. We also provide
value-added services for those
customers, which takes the
transactional cost out of their
business while shortening lead
times. We know our strengths
and we stay in our lane.
www.hughespeters.com

Hughes Peters’ president, Mike Okel

“”

Distribution has faced
margin erosion, while
needing to bring
more services to its
customers

DISTRIBUTOR OF ELECTRONIC COMPONENTS
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Ask the Experts

Capacitors: plentiful,
simple and cheap?
Newark’s supplier account manager, Euan Gilligan, explains why something as
simple and cheap as a capacitor can suffer supply chain problems
Why are capacitors always
a problem component to
source? They are so plentiful,
simple and cheap there should
never be shortages in the
supply chain.
2018 saw significant growth
in market demand for
capacitors. This was due to
the increase of component
content in applications, driven
by market segments such
as automotive. Increased
demand, alongside some of

the main Japanese based
manufacturers, notably
TDK & Murata, decreasing
production of their larger
case size ceramic capacitors
in favor of moving to smaller
case sizes, created an issue
with availability of capacitor
components such as MLCCs.
Manufacturers impacted by
extended lead times didn’t
have enough flexibility in
their production capacity
to scale up to the market

demand. Since this time,
many have invested in new
production facilities and
additional manufacturing
equipment to be more agile
in ramping up production
to meet future increases in
demand. 2019 lead times have
reduced and stabilized at a
more normal level so there
is currently good component
availability in the market.

Newark’s supplier account manager,
Euan Gilligan

www.newark.com

Capacitors:
more than
meets the eye

AVX’s technical sales group manager and fellow, Ron Demcko explains that
capacitor manufacturing is an increasingly complex process, making order
planning critical to supply flow
Capacitors play an essential
role in electronics and are
literally everywhere in our
daily lives. Their presence is
growing exponentially as
new electronic devices emerge
and as existing electronics
get more complicated, useful
and powerful.

is anything but simple. There
are hundreds of thousands
of variations of capacitors
and manufacturing requires
cutting edge technology
coupled with the engineering
of the latest rare materials,
which both have a defined
time to complete.

Many users consider
capacitors to be simple
two terminal devices that
store and release electrical
charge or block DC signals
in circuitry. Though the
application understanding
is broadly correct, the
construction of these devices

An example is the multi-layer
ceramic capacitor (MLCC).
Size has reduced to the point
where devices are about
the size of a grain of salt.
Likewise, the number of layers
in MLCCs has increased to
>1000 over the years.
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Manufacturing process time,
coupled with exponentially
increasing use by an everlarger number of systems,
makes order planning
of capacitors critical to
supply flow.
www.avx.com
AVX’s technical sales group manager
and fellow, Ron Demcko

Introducing

Genuine electronic components f rom
only authorized sources.

100%

24M+

Authorized Sources

Unique Part Numbers

4K+

BOM

Leading Manufacturers

Management Tools

Always Real-Time Pricing and Availability

Search authorized distributors at

TrustedParts Ad Full Page 2020.indd 1

5/7/20 2:46 PM

Passives

MLCC supply is
beginning to tighten
As lead times grow, expect the MLCC market to tighten throughout 2021.
By TTI’s vice president of product and supplier marketing, Jeff Ray
After a prolonged lull during
2019 and most of 2020, the
supply of MLCCs is beginning
to tighten. Lead times are
extending across many case
sizes and suppliers, both in
commercial and automotivegrade components.
Factors causing this tightening
include: increased demand
from the communications
and transportation
sectors; depleted global
inventories; and supply chain
challenges due to increasing
manufacturing facility
absenteeism and increased
transit times. Expect the
MLCC market to intensify
consistently throughout 2021.

Increased demand from
the communications and
transportation sectors can
generally be attributed
to advancements in 5G
infrastructure and cellular
handsets in Asia, and to
a lesser degree the global
automotive market’s move
toward the electrification
of drive trains along with
more robust safety and
infotainment applications.
The communications sector
is a large consumer of small
case size MLCCs (≤ 0402)
in both commercial and
automotive grades.
For the most part, the
remaining factors can be
attributed to supply chain
issues in 2020. This has been
a year of adjustment in the
global supply of MLCCs, with
customers, distributors and
manufacturers correcting
their inventory levels, maybe
even overcorrecting in some
cases. The lower-thanmarket demand for MLCC
inventory has left some
customers’ supply chains
exposed to the recent uptick
in the communications and
transportation markets.
This combination of
increased demand and recent
developments of increased
absenteeism at factories have
placed a strain on MLCC
supply chains. As distributors
and customers shift into
catch-up mode, the increase
in demand will foster further
MLCC lead-time extensions.
Capacity limitations may
seem unlikely in light of
well-documented MLCC
manufacturing capacity
increases in 2019. While it’s
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true most MLCC suppliers
increased capacity through
factory expansion and
additional manufacturing
equipment, an unfortunate
result of the soft 2019 and
1H 2020 MLCC market is that
many manufacturers reduced
their workforces. Re-staffing
trained MLCC production
operators and inspectors has
remained a challenge.
Here is what we see
developing in the market
right now:
Current market conditions
see small case size (≤
0402) low-CV commercial
grade MLCCs being
available, with few
exceptions by type or
manufacturer.
Small case (0201 and
0402) low-CV and high-CV
automotive grade MLCCs
are less stable: lead times
are extending by eight to
10-weeks into the 24week range.
Large case (≥ 0603)
high-CV automotive
grade MLCC lead times
have remained extended
throughout 2020 and are
currently in the 20 to 24week range.
Large case (≥ 0603)
low-CV commercial grade
MLCC lead times are also
extended, typically in the
17 to 22-week range. Note
that lead-times for 12062220 case size components
(which are on the upper
end of the large-case MLCC
portfolio) have remained
extended throughout 2020
as less additive capacity

TTI’s vice president of product and supplier
marketing, Jeff Ray

has come online to address
this market demand.
Lead times remain in
the 20 to 24-week range
for both low-CV and
high-CV commercial
and automotive grade
components.
As we move from a difficult
2020 into a new period
of market uncertainty, the
importance of having a
distribution partner becomes
even more apparent. As
the market leader in MLCC
distribution, we’re committed
to communicating today’s
evolving market conditions to
help you make the best supply
chain decisions.
www.tti.com

Ask the Supply Chain

Capacitor distribution:
exploring the
fundamentals

Digi-Key Electronics’ vice-president, global
supplier management, David Stein

Digi-Key Electronics’ vice-president,
global supplier management,
David Stein discusses some of the
fundamentals underpinning
capacitor supply and demand
The capacitor industry experiences
shortages for a variety of reasons.
To start, capacitors are widely
used in various end markets with
high output. The automobile
and consumer industries are just
two examples where sometimes
thousands of capacitors are
needed to build a single product.
Secondly, capacitor suppliers
have consolidated and some
manufacturers have ended
production of certain capacitors
due to lack of supplier profitability,
causing less supply and higher
prices. Increasing factory capacity
can take anywhere from 12 to
18-months and is very costly,
whereas capacitor demand has
remained robust in new design
activity. Manufacturers have been
hesitant to invest given the overall
pressures on average selling prices
over the past 10-years.
Finally, over the past two decades,
suppliers have focused on creating,
designing and manufacturing
smaller, more powerful products.
Manufacturers have shifted
production output to smaller case
size products versus larger case
sizes, resulting in shortages for
designs with larger case sizes.
To summarize, the popularity
of capacitors in design activity
will continue. Suppliers have not
made major investments to shift
supply to the market. Therefore,
continued shortages in certain
capacitor categories seemingly are
part of the future state.
digikey.com
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Despite pandemic, executives
say North American
distribution is strong
The state of North American distribution is healthy because distributors are essential
links in the electronics supply chain

James Carbone
Electronics distribution
executives say the state of
North American distribution is
robust and will continue to grow
because its role in the electronics
supply chain is essential and
growing in importance to both
electronics component buyers
and component manufacturers.
While the coronavirus pandemic
resulted in double-digit declines
in sales for some distributors
in the second quarter of 2020,
the pandemic will not have
a long-term impact on sales
growth. Distributors say they
have weathered the downturn
caused by the pandemic and
North American business started
to recover in the second half of
the year.

C

we bring to the market for our
suppliers and our customers,”
he said.
Some distributors reported sales
increases for the year, while
others say their businesses
bounced back in the third and
fourth quarters and they expect
strong sales growth in 2021.
Longer term, distributors expect
continued healthy sales growth
in North America because of
stronger component demand
from such segments as 5G,
medical, artificial intelligence
and alternative energy. At the
same time more traditional
customer segments such as
industrial and automotive,
will continue to grow in North
America.

Distributors say the recovery
“American distribution is very
shows the resilience of the North
strong,” said Mark Burr-Lonnon,
American distribution industry
senior vice president EMEA, Asia
and confirms how important
and global service at Mouser
the role of distribution is in the
Electronics. “Part of the reason
electronics supply chain.
it’s been strong for us is we are
When the pandemic hit North
more involved on the design side.
America last March, “we did not
The U.S. remains a powerhouse
miss a day,” said Phil Gallagher,
of design.”
Avnet CEO. “Everybody thought
the supply chain was going to be
He said while Mouser is seeing
disrupted. The silver lining for
strong growth in Asia and Europe
us is we did not miss a day,” he
because it is “fertile ground for
said. “I think it further explains
us to grow, we see good growth
the positive value that we
In the Americas. This year (2020)
bring to the technology supply
were going to be up over six per
chain. We’re in the center of
cent in the Americas in terms of
the technology supply chain. It
dollars and the number of buyers,”
reinforces
the importance
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“American
distribution is very
strong. Part of the
reason it’s been
strong for us is we
are more involved
on the design side”
Mark Burr-Lonnon, senior vice
president EMEA, Asia and global
service at Mouser Electronics
Distribution differences
Distribution in Asia is different
than in North America in some
ways. “The Americas distribution
business is more similar to
the European market than it
is to Asia, specifically with our
concentration of mid-sized
industrial OEMs that work to
provide solutions across a
broad range of applications,”
said Rick Marano, president of
Arrow Electronics’ Americas
components business.
Consumer does not play as
significant a role in the Americas

as it does in Asia,” he said. Other
customer segments such as
Internet of Things, industrial and
medical are strong segments
with distributors worldwide.
Burr-Lonnon added the militaryaerospace market is a “strong
market for distribution in North
America and Europe,” but not in
Asia.
Don Akery, president, TTI
Americas, said emphasis on
total cost of ownership (TCO)
is another way North American
distribution is different than
distribution in Asia. He said Asian
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customers focus more on piece
price and immediate stock than
on cost of ownership.
North American and European
customers “require competitive
pricing, but it is not the only
data point in their procurement
decisions,” said Akery. They seem
to value distributors’ support of
their design efforts as TCO.
He added North American
customers are buying more
components through distribution
than they were 10 years ago.
“The component shortages from
2017 and 2018 helped drive the
distribution value proposition of
assurance of supply, especially
on the low average selling price
components,” said Akery.
Many buyers analyzed the “cost
of missing components to the
cost of having a distributor
inventory and pipeline inventory
and determined that it is much
less expensive to work with a
distributor,” he said. Buyers moved
from using only purchasing
price variance (PPV) as the
sourcing reason to total cost
of acquisition/ownership.
Smoothing demand cycles
Distribution’s role in the supply
chain will continue to grow in
importance. “Distribution will
continue to be a key provider in
the electronic supply chain in the

future,” said Akery. As electronic
content continues to increase,
distribution will be needed to
help smooth the demand cycles,
he said.
Distribution will play a key role
in managing the supply chain for
the largest customers but will
also continue to support the long
tail of smaller customers, Akery
added. TI has seen its customer
base in the Americas and globally
increase for years as more
“electronic capabilities are being
added to many products,” he said.
The role of distribution will
evolve especially with how
distributors interface with
customers. “We are seeing a large
increase in customers connecting
directly with our systems via APIs
(Application Program Interface)
to receive real-time information
required to support their
business,” said Akery. “This digital
interface is an opportunity and a
risk for distributors,” he said.
The use of APIs is an example
of how the distribution business
is changing. However, change
is a constant in electronics
distribution and has had an
impact on the role of distributors.
One big change in distribution
and the electronics industry has
been consolidation.
“The distribution world has

Avnet CEO Phil Gallagher

“Relationships and
trust matter. Our
customers and
suppliers have
choices and they
will choose to do
business with
people they trust”
consolidated in terms of suppliers
and distributors over the last
10 years, and over that time,
expectations from our customers
and suppliers have increased,”
said Marano.
Customers expect that
distributors “supplement their
efforts across a broad range of
new and existing technologies”
such as embedded, security and
cloud,” he said.
Suppliers, meanwhile, want to
broaden their customer bases into
the “mass market of OEMs and
we’ve had to adapt our approach
to ensure that we provide them
the scale they expect from us,”
he said. As a result, Arrow has
invested in engineering and
technical resources and tools, ERP
systems, and a broadened sales
team and digital platform.
More design activity
Marano said there has been a
significant increase in customer
design activity as “our customers
have continued to innovate even
during the pandemic period.”
“Specific market areas where we
have seen activity is aerospace
and defense, communications,
consumer and industrial,” he said.
Arrow is seeing “broad adoption
and interest in new technologies
such as silicon carbide, security
and cloud deployments,” said
Marano.
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Gallagher noted that distribution
design support is growing in
North American and other regions
of the world. “ For years all the
designs were done in the West
and all the production was done
in Asia-Pac. That’s not the case
anymore,” he said. While there
is still a lot of design in North
America, more design work is also
being done in Asia, he said.
“We’re still doing a lot of design
work and our customers expect
us to do design here and service
the supply chain wherever they
manufacture,” he said.
Buyers can expect distributors
to invest in services such as
design, value added and cloud
capabilities. Digital platforms will
continue to proliferate to provide
customers with a full on-line
product development experience.
While change is inevitable in
the electronics industry, there
are aspects of distribution that
will never change. One example
is relationships between
distributors and their customers
and suppliers.
In distribution, “relationships
and trust matter, said Gallagher.
“People do business with people
they like and trust. Our customers
and suppliers have choices and
they will choose to do business
with people they trust, he said.
“That will never change.”

Connectors

Take a peek at 2021
connector trends
2021 could be a wild ride, so Electronic Connector Company’s president, Bernard J
Gizzi, encourages connector buyers to talk to their suppliers early and often
We can wrap up 2020 with
many hashtags, but my
favorite is #LOCKITUP. We
need to close the door on
2020, lock it and discard the
key. A year ago, most of us
would not have predicted this
calamity, not just for humanity
but also for our industry.
There have been pockets of
stronger performance, such
as 5G rollout, defense and
medical equipment, along
with signs of stronger than
usual design activity in upstart
technologies like artificial
intelligence and virtual/
augmented reality.
However, most of us still
got caught by material
consumption reductions.
Particularly hit hard was
commercial air and industrial/
energy, plus small to medium
sized businesses. Nevertheless,
we also know our industry
is poised to grow year-onyear. In fact, according to
forecasting firms QLResearch
& Research Markets, the
global electronic connector
market will grow over six
per cent CAGR from 2021 to
2026, with NA near five per
cent and Asia topping 11
per cent.
So, what trends might emerge
given 2020’s volatility coupled
with 2021’s technology
adaption?
Commercial air will bounce
back, strengthening the
circular connector market and
leading to faster adoption of
newer, lighter, rugged EN style
connectors thanks to easy
installation, contact spacing
and durability.

Medical demand will remain
high, driving a continued
need for safety and reliability.
This will continue to foster
known brands with strong
reputations for quality.
Some connector
manufacturers will relocate
facilities to more reliable
locations, possibly closer to
their customers. If Covid
has done one thing, it has
caused us to all ‘operate
anywhere’. For example, a
large connector manufacturer
moving final assembly
to Mexico v Asia, avoiding
potential tariffs and supply
chain delays for finished
products.
Robotics, drones, 5G and
IoT will use more surface
mount lightweight connectors
as consumers require
more ‘at home’ cleaning
technology and better ‘at
home or work’ instant goods
delivery services. Automotive
electronics continues to
accelerate giving rise to
technologies such as USB-C,
FAKRA and optical style
connectors.
Mergers and acquisitions will
likely double in 2021 given
larger companies have been
conserving cash, while smaller
competitors are searching for
working capital
So, what does this mean for
electronic connector buyers
in 2021?
First, get a grip on your supply
chain and forecasts because
as hard as the downturn
was, it can rise just as fast.
You do not want to be your
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company’s revenue growth
chokepoint because suppliers
let you down. Order early
and often.
Second, spend more time
with your engineers to make
sure multiple sources exist
for key connectors and
cable assemblies. Recently, a
customer asked for help as
its digital signal connector
supplier had been bought
and its deliveries forced six
months of production delays
and unhappy customers.

Electronic Connector Company’s
president, Bernard J Gizzi

Lastly, increase your
communications with your
suppliers. Share more
information on legacy,
core and new product
development. Bring them
closer to your company’s data
and decision making. Ask for
help early.
2021 could be a wild ride:
#2021SEATBELTSFASTENED.
eccoconnectors.com

EN connectors are similar to MILDTL-38999 series III and MIL-DTL-26482
Series II connectors

Connectors

What makes a
good connector?

In this article PEI-Genesis’ customer application engineer, Ammar Lokhandwalla, emphasizes
the importance of involving a connector specialist early in the specification process
Connectors used in aviation
and military applications must
endure extreme conditions
from rapid temperature
fluctuations and changes
in humidity, to persistent
vibration, impacts and
signal interference.
Take the industry standard
D38999. This militaryspecification connector was
originally designed in the
1970s and is now on its third
generation. It comprises a
hard outer shell, neoprene
rubber insert (with holes for
the contacts) and sometimes
a backshell for additional
shielding and durability.
Primary considerations
include the materials for the
terminations and housing.
Although copper offers
good electrical and thermal
conductivity, aluminum is
cheaper and easier to form
and plate. So, copper may
be chosen for high-voltage
industrial applications
where heat dissipation and

conductivity are vital, while
aluminum may better serve
aerospace and military
applications where weight
and corrosion-resistance
are more important.
Ingress protection is another
consideration. Connectors
designed for industrial food
and beverage manufacturing
must be sealed against water
jets to allow equipment and
machinery washdown. This
protection extends to marine
applications where equipment
may need to be submersible
for long periods. Thus, a
polycarbonate connector with
O-rings and grommets may be
the right choice here.
Aluminum may still
require plating to improve
its corrosion-resistance,
to provide further
electromagnetic shielding,
and to meet camouflage and
color needs. For example,
some military applications use
olive-drab, a color historically
achieved with a toxic
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cadmium coating. Recently
this has been replaced with
a black zinc nickel plating
meeting RoHS and REACH
regulations. This plating
can match cadmium and
withstand over 500 hours
salt-spray.
One mistake a manufacturer
can make is considering
connector design too late.
This can mean a product’s
time-to-market is delayed
while the design is reworked.
A connector may have
constraints like a minimum
wire-gauge, so it’s important
to consult with your supplier
as early as possible. PEIGenesis has simplified this
by offering customers a 3D
wire model which they can
drop into their design to
check the fit. If it doesn’t,
our engineering team can
help with a refined or
redesigned solution.
www.peigenesis.com

PEI-Genesis’ customer application engineer,
Ammar Lokhandwalla
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Frequency products

Supporting timing in Northern
California and Northern Nevada
ECS has appointed L2 Technical Sales serving the Northern
California and Northern Nevada territories. L2 Technical provides
engineering and design support to over 6,100 customers.

Oscillators for low earth orbit
Euroquartz has announced availability of Statek’s new
range of 30kRad tolerant, ultra-high shock, low phase-noise
oscillators, ideal for low earth orbit applications. Capable of
withstanding up to 100,000g, the CXOXLPNR surface mount
components are housed in hermetically sealed ceramic 3.2
by 2.5mm packages with operating temperature range from
-55 to 125oC.
The oscillators deliver a low voltage CMOS output with
typical low phase-noise of -165dBc/Hz at 125MHz (20MHz
offset) combined with typical low RMS phase jitter of 150fs
over 12kHz to 20MHz and low acceleration sensitivity. Output
frequencies from 20 to 125MHz are available with supply
voltage range from 1.8 to 3.3V ±10%.
Ideal for low earth orbit and small satellite applications, the
oscillators can be MIL screened for aerospace and defense
programs such as communications/GPS and supplied for use
in industrial environments.

ECS’ western regional sales director, Robert Strand, said: “L2
Technical Sales offers tremendous customer knowledge and
support along with the resources needed to prosper in one of
the most significant territories in the Bay Area. L2 Tech provides
engineering support and profound market solution knowledge.”
L2’s VP, Dave Henderson, added: “The technology solutions
offered by ECS provide our customer base with timing
solutions inherently required in all facets of networking,
industrial, automotive, medical and consumer electronics/
IoT. Their continued drive to develop innovative devices and
packages needed in today’s market demonstrates the level
of resources required to support our fast-growing customer
base and ecosystem.”
ECS offers commercial, industrial and automotive quartz timing
crystals and oscillators, ceramic resonators, SAW filters and
resonators and power inductors.
ecsxtal.com

www.euroquartz.co.uk

Surface mount oscillators suit
telecom and avionics
Q-Tech Corporation has announced availability of the
QTCC578 series ultra-miniature crystal oscillators designed
for high-performance, low-voltage applications with a phase
noise floor of -155 dBc/Hz. They are offered in 3.3 and
2.5Vdc supply voltages. They are built using a miniature
strip AT quartz crystal in a low-profile ceramic (5.0 by 7.0
by 1.5mm) hermetically sealed package with gold plated
contact pads.
Q-Tech’s director of sales and marketing, Scott Sentz, said:
“This QTCC Series answers the demand for low phase noise
in a number of commercial applications like fiber channel,
telecom, SONET, Ethernet/SynchE and microprocessor clock.
This compact, reliable device is also effective in mil/aero
applications, such as navigation, avionics and COTS.”
QTCC578 oscillators are ECCN: EAR99-classified, lead-free
and RoHS compliant. Military screening per MIL-PRF-55310
is available.
q-tech.com
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Digital radio benefits from new voltagecontrolled oscillator
Crystek’s 1925 voltage-controlled
oscillator operates at 1925MHz with a
control voltage range of 0.5 to 4.5V. It
features a typical phase noise of -121dBc/
Hz at 10kHz offset and is designed to
offer excellent linearity. Output power is
typically 7dBm.
Engineered and manufactured in the
USA, the model CVCO55CC1925-1925
is packaged in the industry-standard 0.5
by 0.5in. SMD package. Input voltage is

Buy into MEMS
performance
SiTime has entered the $2b
precision resonator market
with the ApexMEMS family
of MHz resonators. These
new devices are the third
generation of SiTime’s silicon
MEMS technology and are
available in a variety of MHz
frequencies for high volume
electronics. Mobile and IoT
applications such as Bluetooth
hearables and wearables,
high-speed connectivity
interfaces, asset-tracking, as
well as microcontrollers, can
take advantage of the 85 per
cent space savings, integration,
consistent performance,
resilience and reliability offered
by ApexMEMS resonators.

8V, with a max current consumption of
36mA. Pulling and pushing are minimized
to 1MHz pk-pk and 1MHz/V, respectively.
Second harmonic suppression is -20dBc
typical.
The device suits applications in digital
radio equipment, fixed wireless access,
satellite communications systems and base
stations.
www.crystek.com

No Distributor Matches Dove’s Offering Of Authorized
Frequency Control Suppliers

“We Invented Crystal & Oscillator Distribution”

SiTime’s CEO, Rajesh Vashist,
said: “SiTime continues to lead
the timing industry with our
unique expertise in MEMS,
mixed-signal, analog and
systems. By shipping almost
2 billion oscillators to date to
thousands of customers, we
have learned to manufacture
MEMS resonators in high
volume, while continuously
delivering excellent quality,
reliability and performance.
“ApexMEMS resonators
were developed to deliver
breakthrough system
performance and integration
as shown by their usage in
the SiT9501 oscillator and
the Cascade ClockSoC. The
SiT9501 is a game-changer
for the 100-800G optical
module market as it delivers
the highest performance at
the lowest power in the
smallest package.”
www.sitime.com

1-800-232-9825 • sales@doveonline.com • www.doveonline.com
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2021 outlook:
the curve is key
In this article, John Denslinger explores the impact of different recovery curves on
2021 growth projections for the electronics distribution and manufacturing sector

P

2021 Forecast

•

residential elections often introduce near-term forecast
uncertainty but 2020 may be one for the record books. No one
could possibly script a more confusing set of circumstances as we
enter 2021. Will the government be a house divided? Will there
be financial aid for individuals caught in the Covid downdraft? Will there be
stimulus to keep America’s small businesses operating? Will trade policies,
tax rules and regulatory restraint abruptly change? Will Main Street ever be
the same again? One fact is certain, the Covid hangover will continue.
On the macro level, US GDP in 2021 is projected at 3.8 per cent according
to a Bloomberg consensus forecast. Interestingly, Goldman Sachs is more
bullish suggesting 5.3 per cent GDP. The variance is related to one’s view
of the recovery curve. Goldman’s is based on a V-shaped recovery, the
most optimistic. Others seem based on U-curve, W-curve, reverse L-curve
and probably some other shapes I missed. Regardless the recovery shape,
the good news is the forecast stands robust and positive. Growth this year
should be above average for the electronics industry.
While curve shape garners the most media attention, two forthcoming
actions will ultimately determine which curve prevails. Simply stated:
vaccines versus lockdowns.
Depending on the source referenced, the US is now in the second or
third Covid wave as we enter 2021. Cases are rising, but testing is widely
available with three day or less feedback. Death rates among all age groups
have steadied at near flu-like levels, but dreadfully high. Unfortunately,
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John Denslinger is a former
executive VP Murata, president
SyChip Wireless, and president/
CEO ECIA, the industry’s trade
association. His career spans
40 years in electronics

By John Denslinger
hospitalization rates are still climbing and that is expected to remain at
emergency levels. Let’s assume everyone by now wears a mask in high
contact areas, maintains proper social distancing, washes their hands
regularly and quarantines when exposed. What’s next? Once again,
Governors are taking strikingly different approaches to safeguard citizens
as this new wave approaches. Some see lockdowns as the main line of
defense, but recent experience shows a marginal control of spread. It seems
the only real solution is large scale vaccination, and that is well within the
2021 horizon.
The Covid mitigation options chosen by state Governors will impact
2021 outlook and results. That, in my way of thinking, sets up a direct
correlation between the recovery curve shape and a 2021 Q by Q forecast. I
would argue, a vaccine offers the best economic upside while persistent or
intermittent lockdowns the least. The relationship can be summed up in the
accompanying table.
The 2021 forecast for the electronics industry should easily blow by 3.8 per
cent (the consensus GDP rate) given the solid demand fundamentals already
existing in telecom, automotive and healthcare. With a V-shaped recovery,
I foresee doubling the 5.3 per cent (Goldman Sachs projected GDP rate) as
the real growth outlook for our industry, a strong year indeed.
The curve is key in 2021. Let’s hope multiple vaccines are FDA approved
soon, quickly distributed and show effectiveness among the general
population. The fewer lockdowns, the better.
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Critical Supply Chain

2021: sidestep supply
chain uncertainty
TTI’s director of supply chain solutions, Ben Lasoi, and supply chain solutions manager, Mike
Pearre, discuss how to alleviate pain points buyers may face in the coming year
After a turbulent and
uncertain 2020, no doubt
many people are hoping
the new year will be much
smoother. Yet, while we’re
waiting for an end to concerns
about Covid and economic
recovery, there are other
pressing issues buyers
will face.
The most immediate concern
is assurance of supply, and
electronic components
distributors are well-suited to
ease that concern. At TTI we
have been monitoring lead
times and market demand,
alongside factors such as
lockdowns and the impacts
of tariffs, trade deals and
more. We’ve adjusted our
inventory position to make
sure we can continue to serve
our customers’ needs in the
months ahead.
This is particularly important
as 2020 ended with a variety
of factors that led to an
unanticipated demand for
passive components, most
notably the wave of purchases
of computers and electronics

spurred by the pandemic and
a massive move to working
and schooling at home.
Other impacts on demand
included the new generation
of gaming consoles and the
wider rollout of 5G, with
growing demand for new
phones and devices that take
advantage of new networking
technology. Distribution helps
manufacturers anticipate
these types of unplanned
demand with a broader focus
on market conditions.
Distribution also brings
solutions that help
manufacturers control total
cost of ownership, helping
manufacturers focus on
near-term requirements while
alleviating the manual work
of managing purchase orders
on a day-to-day basis. We
also help reduce the customer
supply base thanks to our
ability to provide the supply
chain for multiple suppliers.
In times of uncertainty,
distribution provides a level of
flexibility in order quantities
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that suppliers may not be
able to provide. Distribution
also helps to buffer inventory
risk, thanks to intelligent
inventory profiling.
Finally, as digitalization
continues to transform
the industry, distribution
continues to take the lead
in applying technology to
streamline the electronic
components supply chain.
From EDI to API integration,
distributors have always been
ahead of the curve, delivering
flexibility, technology
resources and inventory
visibility that individual
suppliers may not be able to
offer. Distributors are able to
deliver the insights that can
help OEMs and CMs automate
processes and, ultimately,
better control costs.
As the new year begins,
we’re looking forward to a
recovery that sees commercial
aviation recover from the
pandemic, while defense and
transportation, especially
electric vehicles, continue to
be strong performers.

“”

The most immediate
concern is assurance
of supply, and
electronic components
distributors are wellsuited to ease that
concern
With IP&E components
representing the biggest
inventory management
burden, making up 75 percent
of a typical BoM component
count, a distributor that has
a strong suite of supply chain
solutions can help provide
both cost control and peace
of mind.
If all goes as anticipated, the
market for components will
begin to tighten significantly
and lead times will extend.
Availability won’t be what
it was pre-Covid, meaning
that the partnerships you put
into place now will be very
important in 2021 and further
down the road.
tti.com

Critical Supply Chain

Calculate your risk
priority number

Bisco Industries’ director of materials and operations, Joshua Uhlich urges manufacturers
and distributors to explore their risk priority numbers earlier rather than later
2020 has provided a lesson
to the purchasing and
logistics community that force
majeure is not just a legal
term inserted into contracts
for risk mitigation. Items
including war, strike, riot,
crime, epidemic, pandemic
or any other events that may
be considered acts of God
can and do happen. In 2020
Covid-19 added to an already
uncertain supply chain that
had been under pressure due
to tariffs and trade disputes.
Distributors and OEMs should
review their supply chains
and dissect potential risks if
they have not done so already.
One tool to help organizations
assess their risk is the Risk
Priority Number or RPN.
This tool comes from the Six
Sigma tool kit and is used in
the FMEA process. The RPN
score calculates the severity,
possibility of occurrence and
ability to detect an event if
and when it occurs. Each of
the three areas is ranked on a
scale from one to ten and each
number is multiplied together
to give you a final risk score.
In a traditional context,
RPNs are used for assessing a
potential product or process

failure, but they also work
extremely well for force
majeure and organizational
risk scenarios. By using
RPNs as your litmus test,
the numbers given to each
possible risk can guide you to
create a priority list of threats
that need to be addressed.
There are many great articles
written about risk mitigation
and the current AS9100/
ISO9001 standards focus
heavily on risk.
If your organization is having
trouble assembling external
risks, there is a great place
to start. Each year the World
Economic Forum compiles a
list of global risks and ranks
them using a matrix for
impact and likelihood. Some
of the risks topping the 2020
report are extreme weather
due to climate change, natural
disasters, cyber-attacks
and asset bubbles. Once
organizations have compiled
their list of risks with RPN
values, contingency planning
is the next step.
Organizations can utilize tools
including scenario planning
and war-gaming to lower the
RPN values by attacking each
of the three categories that

make up the score. Increasing
an organization’s ability
to detect an event earlier
compared to the competition
is an extreme advantage, just
as lowering the severity of a
potential risk by setting up
backup vendors or setting
up redundant plant
capabilities also helps to
ensure business continuity
if an event happens.
Bisco sells into multiple
government and defense
programs and many of those
programs have requirements
for inventory minimums.
This is not unlike many other
customers who require safety
stock to be held for their
long-term contracts. Each
organization needs to evaluate
their customer contracts
for additional risk when
calculating RPNs.
In 2020 the entire supply
chain was upended by a
global pandemic and most
companies did not have solid
contingency plans in place.
This event will serve as a
warning to organizations that
they must evaluate risk and
ways to mitigate those risks.

Bisco Industries’ director of materials
and operations, Joshua Uhlich

“”

Distributors and
OEMs should review
their supply chains
and dissect potential
risks if they have not
done so already

www.biscoind.com
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SEMICONDUCTOR MARKET WATCH

2021 semiconductor outlook: Chip
market will rise 8.4 per cent, but
average prices will fall for many parts
Despite the coronavirus pandemic, worldwide semiconductor sales grew 5.1 per cent in 2020 and will continue to
rise this year because of robust demand from a range of customer segments

James Carbone
The worldwide semiconductor
market will grow 8.4 per cent
in 2021 to $469.4 billion, with
memory ICs, optoelectronics
and analog chips posting the
strongest growth rates, according
to World Semiconductor Trade
Statistics (WSTS).
Despite the coronavirus
pandemic, the global
semiconductor market was
expected to finish 2020 growing
5.1 per cent to $433.1 billion
from $412.3 billion dollars in
2019, according to the WSTS’
2021 forecast.
Memory ICs, including NAND
and NOR flash, DRAM, SRAM and
several other memory chips, will
post the highest sales growth in
2021. Memory chip revenue will
rise 13.3 per cent from $119.4
billion in 2020 to $135.3 billion
in 2021, said WSTS. In 2020,
memory ICs were expected to
end the year with 12.2 per cent
revenue growth.
Optoelectronics sales revenue
will rise 10.1 per cent to $44.6

billion in 2021 from $40.4 billion
in 2020. Analog IC sales will grow
from $53.9 billion in 2021 to
$58.5 billion in 2021, according
to WSTS.
Many industry analysts and
semiconductor industry
executives were expecting
2020 to be a flat year after the
coronavirus pandemic shut
down or slowed production of
a lot of electronics equipment
and components in the first and
second quarters of 2020. In June,
WSTS downgraded its earlier
2020 forecast of 5.9 per cent
revenue growth to 3.3 per cent
growth in June because of the
impact of the pandemic on the
electronics industry.
However, higher sales of
notebooks, Chromebooks and
servers increased in the second
and third quarters resulting
in robust demand for many
semiconductors. Demand was
also strong for semiconductors
from communications equipment
manufacturers building new
5G network infrastructure. As a

By the Numbers
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Chip demand to rise in ‘21
Most industry analysts and
semiconductor executives say
growth will even be stronger in
2021. Mario Morales, program
vice president for researcher IDC,
noted that a lot of semiconductor
sales growth in 2020 was driven
by memory ICs such as NAND and
DRAM. Demand for memory will
be more robust in 2021 further
driving the overall semiconductor
market in 2021 despite an
expected price decline for NAND.

“The reason why we had a
price collapse in DRAM in 2019
was largely because of 2017
capital spending,” especially by
Samsung, he said. “Samsung just
never stops.” Samsung said it
will make $26 billion in capital
expenditures in its semiconductor
business this year. The capital
expenditures in its memory
business will exceed last year’s
total as it increases capacity to
address future demand and to
migrate to advanced process
nodes, the company said.

He said memory IC prices
increased in 2020, but now
we’re “beginning to see a price
correction and we think that will
continue into 2021, at least for
the first half of the year,” he said.
Prices were declining about 10
per cent per month. “We expect
that we’ll see the same type of
price pressure for DRAM,” he said.

The Chinese threat
One reason Samsung is investing
so much is they are concerned
about China entering the memory
IC business. “China’s strategy
to get into the semiconductor

Jim Handy, general director at
semiconductor research firm

8.4%
The projected sales growth rate for the global
semiconductor industry in 2021.

Source WSTS

C

Objective Analysis, based in Los
Gatos, Calif., said the good news
for buyers is that there will be
ample supply of memory ICs
in 2021. “Capital spending by
memory IC manufacturers has
been heavy ever since 2016,” said
Handy. Increased spending has
boosted memory chip production.

result of increased demand, WSTS
upgraded its forecast for 2020 to
5.1 per cent.

$469.4 billion

$135.3 billion

The size of the worldwide semiconductor market in 2021.

The forecast size of the worldwide memory IC market in 2021.

5%

5.1%

The average rate of decline for prices of discrete
semiconductors
Market
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The rate of growth of the global semiconductor
industry 2020.
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market in a big way is to make
commodity products and the
biggest commodities are DRAM
and NAND flash,” said Handy.

cause the market to become
oversupplied and that could
cause prices to collapse,”
said Handy.

Samsung may be concerned
that China will try to take away
the memory business from
Samsung and other Korean
memory companies the way
Korean companies took the
business away from the Japanese
in the 1990s and the Japanese
companies took the memory
chip business away from U.S.
memory manufacturers in the
1980, said Handy.

Declining prices obviously would
be good news for memory chip
buyers, especially purchasers
who work at cell phone OEMs
and their EMS providers. One of
the drivers for memory ICs and
other semiconductors in 2021
and for the next several years
will be 5G handsets.

By investing in new capacity,
Samsung and other memory
companies are producing more
products, which has resulted
in price declines.
“They are trying to make it
as unpalatable for Chinese
manufacturers as they can,”
said Handy.
It remains to be seen if this
strategy will work, but “if you
look at the initiative in China
to get into DRAM and flash
memory business, they were
supposed to begin shipping
appreciable quantities by this
year and that has not happened,”
said Handy. However, if Chinese
semiconductor manufacturers
start making memory chips in
large volumes in 2021, “it could

In 2020 about 200 million 5G
handsets will have shipped,
said Morales. In 2021, 400-500
million 5G handsets will ship.
The increase will help boost the
semiconductor market.
More chips for cell phones
The dollar value of
semiconductors sold or used
in 5G cell phones will rise from
$28.1 billion in 2020 to $52.3
billion in 2021, according to IDC.
Chips sold for cell phone use
will continue to rise through
2024 when the dollar value will
reach $86.1 billion and have a
compound annual growth rate of
110 per cent, the researcher said.
Cell phones use a range of
semiconductors including DRAM,
NAND, baseband processors,
filters, power amplifiers and
antennas, among other chips.
“Five-G handsets have more
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Integrated circuits will not be
the only semiconductors that
will have healthy growth in
2020. The discretes market will
recover after declining 1.2 per
cent 2020 and 0.9 per cent in
2019, according to WSTS. Revenue
from discretes will grow 7.2 per
cent to $25.2 billion in 2021, said
WSTS after declining 1.2 per cent
in 2020 and 0.9 per cent in 2019,
said WSTS.

“The discretes market was not
doing well before the virus” and
sales further declined when
the virus hit because two of
the biggest customer segments
for discretes — industrial and
automotive — were severely
impacted by the pandemic, said
Rob Lineback, senior market
analyst for IC Insights.

469.4

19

Servers will also help drive
semiconductor sales in 2021.
Revenue of semiconductors used
in servers will rise from $43.9
billion in 2020 to $49.4 billion
in 2021. By 2024, the value of
semiconductors used in servers
will swell to $60.5 billion, an
8 per cent compound annual
growth rate, said IDC.

Discrete semiconductors include
transistors, diodes, thyristors
rectifiers and MOSFETS,
among others.

Chip market to post
solid growth in ‘21

18

memory than 4G handsets. In
some cases, more than double,”
said Morales. For instance, with
4G phones the “sweet spot” for
the amount of NAND flash in the
phone has been 64 GB. For 5G
phones it will be close to
128 GB, he said.

Authorized distributor

6:47

A bounce back year
Lineback said the discretes
market will bounce back in 2021
as the automotive and industrial
markets recover, but the recovery
won’t be as spectacular as it was
in 2020 when sales skyrocketed
PM following the 2009 financial

crisis. The discretes market had
fallen 16 per cent in 2009, but
then soared to new heights in
2010 when the market grew 40
per cent, said Lineback.
“We’re not going to see that
happening this time around,” said
Lineback. He noted that this year’s
downturn is not “terrible. We’ve
had worse,” he said.
The rebound will be “muted”
because there is some question
how quicky coronavirus vaccines
will be widely available, he
said. The sooner they are widely
available throughout the world,
the more likely there will be an
overall economic turnaround,
which is important for a recovery
of the overall semiconductor
industry, including discretes.
Still, the forecast for discretes is
single digit growth. “For instance,
we have the power transistor
market growing about 4 per cent,”
said Lineback. “It will tie or reach
a new record high at about $17.1
billion,” he said.
Power transistors represent
about 60 per cent of the overall
discretes market and that
percentage will grow to about
67 per cent in 2024, according
to Lineback.
While the power transistor
market will rise, buyers can
expect lower prices for them
as well as other discretes.
“We have average selling prices
being down about 5 per cent in
2021” although unit volume will
be up quite a bit in the recovery
year. Prices will decline in part
because of high inventory levels.
“There’s plenty of supply in the
supply chain and that will drive
down average selling prices,
said Lineback. However, supply
will tighten later in the year
and in 2022.

Circuit Protection

Purchasing’s
role in board
protection
Rutronik’s senior manager product marketing standard products
and purchasing, Reza Maghdounieh, explains how circuit protection
devices protect your wallet and reputation
Did you know that without
noticing, your daily activities
can cause your body to
charge with up to 10,000V.
Even more surprising,
discharges below 3,500V will
go completely unnoticed.
However, just 100V is
enough to cause significant
damage to sensitive ICs.
Thus, having the right ESD
protection is important to
protect your company’s
money and reputation.
Often underestimated, is
purchasing professionals’
responsibility when it comes
to selecting and purchasing
protection components.
Finding the right protection
device can be a challenging
task for purchasing
professionals. In today´s
market, there are many
solutions and the number
of protection parts can be
overwhelming. Customer
requirements, the speed of
innovation, availability, cost,
quality and issues beyond a
purchaser’s control, such as
geopolitical challenges, need
consideration. Purchasers
who have a distribution

partner helping them solve
these challenges have an
advantage. More than threequarters of global companies
take a systematic and
comprehensive approach
to getting themselves fit
for the future.
The wide range of protection
components purchasing
professionals can choose
from varies depending on
the application and the
space their engineering
department has provided.
Purchasers in the automotive
segment may be tasked
with sourcing protection
components for data lines,
load-dumps, antenna ESD
protection and more, while
ensuring the components
fulfill the industry’s high
requirements. While fuses
and circuit breakers might
be a solution for some
industrial applications, TVS
diodes, rectifiers or varistors
may offer a solution to ESD
protection as well.
More purchasing choice
means more potential for
cost savings and better
availabilities to keep lines
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running. However, this also
means more responsibility
for the purchaser who
needs to understand
the advantages and
disadvantages of a variety
of protection components.
Distributors who offer
support to procurement and
engineering departments
can make sure the customer
finds the right balance
between technical and
budget requirements. This
may be through a field sales
engineer who supports
purchasers and engineers
alike and understands
the challenges both
departments face.
Rutronik’s field sales
engineers have a technical
understanding, making them
an asset to a customer’s
design department, while
appreciating a component’s
cost and availability to
also support purchasing
departments.
It is important to work
with a distributor which
can offer qualified personal
support, supply a variety
of protection products and

Rutronik’s senior manager product
marketing standard products and
purchasing, Reza Maghdounieh

“”

More purchasing
choice means more
potential for cost
savings and better
availabilities to keep
lines running

Circuit Protection

knows which will best suit
a customer’s application.
This includes offering wellknown manufacturers such
as AVX, Vishay and Yageo,
plus smaller specialized
manufacturers such as Panjit or
Diotec, all available at Rutronik.
Since circuit protection
is an important topic for
manufacturers, it has become an
important matter for Rutronik as
well. The company sells over 350
million TVS and ESD protection
devices annually and also has
a circuit protection team at its
corporate headquarters whose
task it is to provide technical and
commercial support to customers.
This includes monitoring lead
times and prices.
Moreover, the e-commerce
platform Rutronik24 is designed
to make it easy to order small
quantities online in minutes.
Rutronik understands the
responsibility that comes with
being a purchasing professional
for protection components and
is determined to help customers
protect their wallet, board and
reputation.
www.rutronik.com
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Independent
distributors:
Expect tight
supply especially
earlier in 2021

Electronics buyers will face longer lead times and some shortages in the first quarter,
but it is unclear how long unfavorable buying conditions will last
Non-franchised distributors
say there will be limited
supply for some passives and
semiconductors in the first
quarter of 2021 but tight
supply for some parts could
last through much of the year.
Demand has increased
as several key customer
segments, which had
slowed manufacturing
of their products during
the pandemic, have now
increased production of
electronics systems and are
ordering more components.
In addition, distributors and
some OEMs have increased
inventories because of
uncertainty and potential
strong demand later in
the year.
However, there is
disagreement in the outlook
for 2021 beyond the first
quarter. Some in the supply
chain say that supply and
demand will “normalize”
after the first quarter with
no severe shortages for
most parts.
But others are forecasting
tighter supply later in the
year as people worldwide get
vaccinated against Covid-19
and the impact of the virus
wanes. The thinking is the
overall economy will recover
and displaced workers will
return to their jobs and

demand for electronics
equipment by consumers
and businesses will bounce
back, resulting in greater
component demand and
tighter supply.
Some independent
distributors said in December
they were already seeing
shortages of components due
to increased demand from
the automotive industry and
because of overall uncertainty
in the supply chain, which
is resulting in distributors
and OEMs, increasing
inventory levels.
Luke LeSaffre, director of sales
- Americas for independent
distributor Fusion Worldwide,
based in Boston said:
“Customers are coming to us
with a long laundry list of
parts” which are constrained.
“Most shortages that we’ve
seen have been from
automotive customers. We
expect that to broaden in the
months ahead,” said LaSaffre.

Component demand is
rising

He said demand is increasing
from automotive customers
for MCUs and some aluminum
and electrolytic capacitors.
Some automotive-grade
MLCCs are also constrained,
he said.
However, overall “right now
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we’re not seeing too much in
terms of MLCC shortages but
customers are calling that out
as an area of concern,” said
LaSaffre. MLCCs could be
a problem for buyers later
in 2021.
“We are hearing rumblings
that we will start to see major
shortages in the latter half
of the Q1 and Q2 and have
begun to look at lining up
supply in anticipation of it,”
he said.
LaSaffre said there has
been some tightness with
chip resistors. “Resistors
and MLCCs often move in
lockstep. We’ve actually seen
more business on resistors
than MLCCs. If one is tight
than the other is likely to
follow suit,” he said.
Some series of
STMicroelectronics
microcontrollers are highly
constrained. “A lot of it is
related to STMicro trying
to allocate more capacity to
some of their 5G oriented
products,” said LaSaffre.
“We’re expecting to see a
pretty big uptick in demand
related to 5G rollouts starting
in middle of Q1.”
In addition, some NXP
transceivers “have been tight
in part due to resurgent
automotive demand,” said

“”

COVID injected
a great deal of
uncertainty into
forecasting demand.
There’s been more of
a push to place orders
and lock in supply for
components
Todd Snow, vice president of
purchasing for independent
distributor Smith
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LaSaffre. Some parts from
Marvell and Texas Instruments
also have long lead times.

Uncertainty in market

Matt Fonstein, vice president
of trade at independent
distributor NewPower
Worldwide, based in Nashua,
NH, said the majority of
orders that NewPower has
seen over the last six months
are for parts that are in tight
supply, including controllers,
graphic RAM chips and
MLCCs. Customers are
buying the parts for buffer
and hubbing programs that
NewPower offers because
of uncertainty in the market,
he said.
“They are not sure where the
market is going to be in 2021
so they are putting products
in hubs so they know they
have continuity of supply,”
said Fonstein. Supply will
remain tight for a number
of components in the first
quarter and perhaps beyond.
Some of the shortages are not
Covid-19 related.
“There are some big
headaches for buyers not
related to the pandemic, he
said. For instance, a “huge”
fire destroyed the Kasei
Microdevices (AKM) factory
in Nobeoka City, Japan
in October, said Fonstein.
The factory makes audio
digital-analog and analog to
digital chips used in audio
and consumer electronics
equipment and appliances.
With production shut down,
there are shortages for many
AKM parts. Shortages could
continue well into 2021. The
company said the factory will
not be rebuilt for at least six
months, but some industry
analysts think it will be longer
than that.
The destruction of the AKM
plant is causing other supply
issues because AKM supplies
raw materials for crystal

oscillators. There are now
shortages of those parts.
AKM customers are working
to redesign boards, and are
looking for alternative parts,
he said.
There are also some shortages
of low-end Intel and AMD
processors because of strong
demand for notebooks and
Chromebooks. A shortage
of substrates used in
manufacturing of processors
and other high-end integrated
circuits could have an impact
on processors made by AMD
and Nvidia.
“There’s a handful of substrate
manufacturers. We are
heading into a situation
where that material is
going into a shortage,” said
Fonstein. “Intel, AMD, Nvidia
are fighting over supply. Intel
consumes about 80 per cent
of substrates and are willing
to pay premiums to get their
hands on the substrates,”
said Fonstein.
LeSaffre said one reason
buyers can expect tight supply
of some semiconductors in
2021 is a shortage of 200mm
wafer capacity. While many
chipmakers have shifted from
200mm wafers to 300mm,
there are still a lot of chips
produced on the smaller
8-inch wafers. However, as of
December 2020, there were
“major constraints on supply
of 8-inch wafers,” he said.
Strong demand for power
management chips, display
drivers, sensors and analog
chips and some controllers
built on 200mm wafers has
resulted in tight 200mm
foundry capacity.

Fewer wafer starts

Another cause for tight supply
was there were fewer wafer
starts in early 2020. “It was
very much Covid-19 related,”
said LeSaffre. “There were
shutdowns and reductions
in workforce and things like

36 January 2021 • www.electronics-sourcing.com

by James Carbone

that,” he said. “So, there
was a limit on output and
that affected the current
supply situation.”
There are also “geopolitical
factors contributing to a
run on fab capacity,” said
LaSaffre. As part of the U.S.
trade war with China, Huawei
Technologies faces restrictions
on use of U.S. technology. As
of 15 September of last year,
the semiconductor companies
were not allowed to sell
semiconductors to Huawei if
the chips were developed or
produced with U.S. software
or technology. Before the
deadline, Huawei placed large
orders to lock in future supply.
In addition, there is a lot of
uncertainty right now going
on with SMIC, the Chinese
foundry, said LeSaffre. They
may also face restrictions
on U.S. technology. “If that
happens that’s going to
remove overall capacity at the
foundry level,” he said.
Dave Valletta, executive vice
president worldwide sales for
components manufacturer
Vishay Intertechnology,
headquartered in Malvern,
Penn., says buyers should
expect tight supply conditions
in the first quarter, but more
normal buying conditions in
the second quarter.
He said in the second half
of 2020 component demand
began to pick up in some
segments such as automotive
and industrial started to
recover. Automotive in
the fourth quarter was
“scrambling” to replenish
inventories which were
depleted. “By inventories
I mean finished goods.
Cars on the lot. This is
driving a sharp increase in
component demand, which
is putting some commodities
into shortage situations,”
he said. He said there are
shortages right now on some

“”

Customers are
coming to us with
a long laundry list
of parts which are
constrained. Most
shortages that we’ve
seen have been
from automotive
customers
Luke LeSaffre, director of sales Americas for independent distributor
Fusion Worldwide
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optoelectronic devices and
resistor chips.
“Some of the shortages will
continue through the first
quarter,” said Valletta. But
demand will “smooth out”
later in the year, he said. “Will
the level of demand that we’re
seeing from automotive be
sustainable all year? I think
it will probably smooth out a
little after the first quarter,”
he said.
One reason demand may
lessen is that the number of
car shipments will increase
in 2021, but not excessively.
Valletta noted that vehicle
production peaked in 2017,
at about 94 million vehicles.
In 2020, it was expected 70
to 75 million vehicles would
ship and in 2021 about 80
to 85 million, said Valletta.
Demand for components by
the auto industry will rise, but
not enough to cause severe
shortages of many parts.
The same may be true with
PC shipments. PC sales
growth will be much less
in 2021 compared to 2020.
Last year PC sales increased
sharply because more people
worked and learned at home.
Researcher IDC said PC sales
would end 2020 growing
11.2 per cent to 291.3

billion units. However, in
2021 PC shipments will rise
only 1.4 per cent although
notebook shipments would
rise 3.2 per cent, according
to the researcher. While
component demand from the
computer industry may not
decline in 2021, it won’t be
overwhelming.
Valletta said another reason
why component demand was
high in the fourth quarter was
“there was a lot of stocking
going on. Our distributors
were building stock,” because
they were concerned there
could be future shutdowns
by component manufacturers
because of new Covid
restrictions imposed by
governments.
The increases in component
buying that occurred in
the fourth quarter by the
automotive and industrial
supply chains and distributors
will likely ease in the first
quarter and supply will catch
up with demand. So tight
supply of some components
will ease as more parts
are produced.

Demand will remain
strong

Todd Snow, vice president of
purchasing for independent
distributor Smith, Houston,

Texas, agrees there will be
strong demand in the first
quarter of 2021 and it will
be stronger than the fourth
quarter of 2020. However, he
expects demand will remain
robust through the second
quarter of 2021 as well.
He said there are several
reasons including the buildout
of 5G networks and handsets,
continued strong demand for
notebooks, Chromebooks, and
other computers from people
working and learning at home
and rising electronics content
in vehicles, as well as higher
vehicle sales.
“There’s a lot of optimism
with 5G infrastructure,”
he said. 5G networks are
being built and sales of 5G
handsets will increase
sharply, which will help
drive component demand.
Even with the beginning of the
distribution of vaccines, the
work-at-home and learn-athome trends will not abruptly
stop in the first quarter of
2021. “You have a lot of home
computing activity going on
right now,” said Snow. “PC
sales are up as companies
buy additional equipment
to support their employees
working at home,” he said.

by James Carbone

With so much uncertainty,
some electronics companies
are changing their supply
chain, and inventory strategies
in 2021.
“Before Covid, inventory was
managed very much on a just
in time basis,” said LeSaffre.
Companies operated lean, and
“minimizing carrying costs
was a common widespread
strategy,” said LeSaffre.
But Covid has “injected a
great deal of uncertainty into
forecasting demand. There’s
been more of a push to place
orders and lock in supply for
components,” he said. A lot
of customers have changed
their minds concerning
inventory. “They no longer
see it as a something that
needs to be minimized but
rather optimized and finding
there’s more value in having
inventory,” said LaSaffre.

www.coilcraft.com

The Best Inductor Website Just Got Better!
• Improved Site Navigation
• Easier Ordering/Checkout Process
• The Most Powerful Design Tools
• Expanded Technical & Educational Resources

Come visit and see for yourself!

Franchised
Distributor (Y/N/M)

Minimum Order
Value

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

www.bestartech.com

Y

N/A

$250,000

N/A

100.00%

50

900

Y

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

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

Y
Y
Y
Y
Y
Y

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

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

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

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

50
50
50
N/A
50
50

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

Y
Y
Y
N/A
Y
Y

Bel Fuse
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics

+1 201 432 0463
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

belfuse.com/circuit-protection
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

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

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

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

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

No. of Lines for
Principle

Stock Value for
Principle

Buyers’ Guide

ACOUSTIC COMPONENTS

CIRCUIT PROTECTION

ELECTROMECHANICAL

Advert Index
Page

Advert

AVX

Advert

21

Galco

23

Coilcraft

37

Hughes-Peters

13

Component Sourcing

35

Mouser Electronics

18, 19, 30, 31, 39 & IBC

OKW Enclosures Inc

33

Rochester

11

ROLEC Enclosures Inc

17

Rutronik

BC

Digi-Key Electronics

FC, IFC & 26

Dove Electronics

25

eBOM.com

27

ECCO

22

ECIA (Trusted Parts)

15

ECS, Inc International

24

Fusion Worldwide
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9

Page

Sager

7

TTI Inc

5

Authentic Products 8.375 x 10.875 in.pdf

1

11/13/20

4:03 PM

Ensure your products
are 100% authentic
Mouser was the first SAE AS6496 accredited distributor

C

M

Y

CM

MY

CY

CMY

K

Widest selection of electronic
components in stock
mouser.com/authentic-products

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

% 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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Total No. of Staff

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

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

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

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

50
50
50
50
50
50

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

800-346-6873

www.mouser.com

Y

N/A

N/A

$0

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

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

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

HSI Sensing

HSI Sensing

405-224-4046

REED SWITCHES
www.hsisensing.com

M

75

N/A

$200

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

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

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

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

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

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

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

OTTO

ECCO

773-767-2200

N/A

B&K Precision
Fluke
Keysight
Lascar Electronics
Tektronix
Teledyne LeCroy

Mouser Electronics
Mouser Electronics
Mouser Electronics

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

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

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

50

1,000+

Y

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

100.00%

15

275

N

$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
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

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

N/A
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

Employees

Mouser Electronics
Mouser Electronics

POWER & BATTERIES

Cables and
Harnessing

Mouser Electronics

Y
Y
Y
Y
Y
Y

Full Turnkey

Artesyn Embedded Technologies

Y
Y
Y
Y
Y
Y

Design Capability

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

Prototyping

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

Lead Free
Manufacturer

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

BGA Capacity

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

Pack and Hold

No. of Technical
Support Staff

Website

% Lead Free for
Principle Range

Telephone

Minimum Order
Value

Distributor

Stock Value for
Principle

Manufacturer

No. of Lines for
Principle

Franchised
Distributor (Y/N/M)

Buyers’ Guide

Approvals

350

8

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

TI Authorized Definition 8.375 x 10.875in.pdf

1

11/13/20

3:39 PM

au thor ized
adjective

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

C

M

Y

CM

MY

CY

CMY

K

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

COMMITTED TO EXCELLENCE
Consult | Components | Logistics | Quality

LEDs and Infrared
Emitters IN STOCK AND
READY TO SHIP FROM AUSTIN, TX
Rutronik is your Broadline Distributor for OSRAM
LEDs, Lasers and Infrared Emitters.
OSRAM offers innovative solutions for industrial,
automotive and medical applications.
The available OSRAM inventory at Rutronik
includes low, mid and high power LEDs in various
packages and colors.

Now available in stock:
TOPLED E1608 | SYNIOS P2720
OSLON Black | IR Emitter

Call us or send us an e-mail today
www.rutronik.com/osram
Sales-na@rutronik.com | +1 469-782-0917

www.rutronik.com/osram

