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No shortcut to the top
A few weeks ago I had the pleasure
of accompanying my publisher to the
ECIA Executive Conference in Chicago.
I wanted to reference at least one
of the seminars in this leader but I
was struggling to decide which. After
some thought I chose a motivational
talk entitled No Shortcut to the Top
by Ed Viesturs who has successfully
climbed all 14 of the world’s 8,000m
mountains without supplemental
oxygen.
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Everyone wants smart support

Naturally, the talk offered a number
of staggering facts, crazy anecdotes
and useful takeaways. When applied
to the challenges of starting, growing,
managing and evolving a company
in the ever-shifting sands of the
electronics industry, three things
stood out.

20

Robotics and AI
Impact on the workplace

24

Firstly, never start a project without
a plan. Too often I witness people,
myself included, head for a goal
without any detailed planning, only
to discover, too late, that they had
entered a dead-end street which
would have been revealed much
earlier if a detailed plan had been
worked through.

Switch products

Resettable fuses driven by automotive demand

28
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Secondly, surround yourself with
good people. The world has become
too complicated for one person to
hold all the answers. Search for
skilled people you can trust and then
give them the freedom and authority
to get on with solving problems the
way they know best.
Finally, and most importantly,
have the courage to say ‘no’ when
the circumstances call for it. If my
memory of the talk is accurate Ed
explained that due to deteriorating
weather conditions, he called off the
final push for a summit after it had
taken 15-people three months to
reach that point.
I wonder how many businesses have
failed or been damaged because their
leaders lacked the nerve to say ‘no’.

Articles appearing in this magazine do not necessarily express the views of the Editor or the publishers. Every effort is made to ensure the accuracy of information published. No legal responsibility will be
accepted by the publishers for loss arising from articles / information contained and published. All rights reserved. No part of this publication may be reproduced or stored in a retrieval system or transmitted
in any form without the written consent of the publishers.
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Simplify stock with longlife tubing

CDM Electronics has announced a deep
inventory of heat shrink tubing manufactured by
Sumitomo Electric Interconnect Products. The
line-up includes newly certified SAE AS23053
tubing featuring an extended dimensional life
of up to 12 years.
Targeting military and aerospace applications,
SAE AS23053 tubing is designed to promote
interconnect strain relief, sealing protection
from fluid or fuel, abrasion resistance,
environmental protection, and wire bundling,
as well as facilitating marking. The new SAE
AS23053 standard, which replaces MIL-I-23053,
MIL-DTL-23053 and SAE-AMS-DTL-23053
specifications, notably allows manufacturers to
certify their material up to 12 years
CDM’s inventory of Sumitomo tubing includes
SAE AS23053/5 single-wall polyolefin, SAE
AS23053/4 adhesive-lined polyolefin, SAE
AS23053/8, -13, -1 special purpose tubing, and
SAE AS23053/18 heavy-wall polyolefin. Tubing
is provided in a range of formulations, lengths,
diameters, and colors.
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CDM product manager, Christina Harrison,
said: “The new AS23053 standard’s expanded
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Included in the agreement are Renesas
microcontrollers, analog, power, and system on
chip products, as well as Intersil semiconductor
products. The agreement also covers IDT
products in RF, high-performance timing,
memory interface, real-time interconnect,
optical interconnect, wireless power, and smart
sensors.
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Authorized EOL portfolio
extended

Flip Electronics has signed an extended
agreement with IDT and Renesas Electronics to
deliver end-of-life and obsolete products for
their extensive line of embedded design and
semiconductor solutions.

ALSO INSIDE:
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www.cdmelectronics.com

Modules bring Bluetooth 5
within reach
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dimensional life further ensures the integrity
of CDM customers’ supply chain. The standard
also alleviates much of the time and expense
previously required for heat shrink tubing stock
management due to the products’ short and
variable shelf-lives.”

Chief executive officer of Flip, Jason Murphy,
explained: “This expansion of our partnership
will bring the names of Renesas and Intersil
to our authorized product portfolio to help
the industry seeking supply chain solutions
and to avoid line shutdowns due to obsolete
components. Authorization eliminates the fear
of sourcing gray market parts. We have been
growing substantially, and this strategic move
will put us on a faster track.”
flipelectronics.com
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Mouser Electronics is now stocking the
BL654PA power amplified module from Laird
Connectivity. This FCC, IC, RCM, KC, and
Bluetooth SIG-certified module allows users
to implement single-mode Bluetooth 5 and
Thread technology into simple Bluetooth Low
Energy designs.
The new Laird module is based on the multiprotocol Nordic nRF52840 system-on-chip,
which features an Arm Cortex-M4F core and
a multiprotocol radio that supports Bluetooth
5, ANT/ANT+, and proprietary 2.4GHz
networking. It further promotes design flexibility
with several programming options, including
Laird’s smartBASIC language, which can cut
time to market by enabling fast and efficient
Bluetooth Low Energy development.
Available with either an internal trace antenna
or external IPEX MHF4 connector, the module is
ideal for applications such as beacons, medical
peripherals, industrial monitors, smart home,
and other internet of things devices.
www.mouser.com

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

QUESTIONING
your power supply?

Sager Power Systems offers over 30,000 world-class AC-DC and DC-DC standard
solutions, the widest range of modular power supplies available in North America
and custom design services.
As an authorized distributor with 21 world-class power supply manufacturers,
a team of dedicated power sales engineers and a 20,500 SF value-add Power
Solutions Center, we’re here to help.

PERFECTING POWER
A SPECIALIZED GROUP WITHIN SAGER ELECTRONICS
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power.sager.com • 1.866.588.1750 • power@sager.com
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In Brief
PCB purchasing up
The IPC revealed continued
growth in the North American
PCB industry as it announced the
September 2019 findings from
its PCB statistical program. Sales
and orders continued to outpace
last year and the preceding
month, with a strengthening
book-to-bill ratio indicating slow
but positive sales growth in the
immediate future.
www.ipc.org
Certified for medical success
Custom interconnect
manufacturer, NAI, has
announced new ISO quality
certifications for several of its
manufacturing plants, including
achieving ISO 9001:2015 and
ISO 13485:2016 at its plant
in Gaylord, Michigan. The
latter is focused on quality
management systems related to
the production of interconnect
for medical and healthcare
equipment.
www.nai-group.com
Press print for electronics
Nano Dimension’s US reseller,
Accucode, is opening a service
bureau for 3D printing of
electronics. The service will
focus on providing end-to-end
prototyping and low-volume
additive manufacturing services
for electronics. The bureau
will utilize a DragonFly system,
which is able to 3D-print
conductive metal and polymer
simultaneously to produce
components with integrated
functionality.
www.nano-di.com
Simple 5G synchronization
Silicon Labs has acquired all IEEE
1588 precision time protocol
software and module assets
from Qulsar. These additions
will simplify the adoption of
IEEE 1588 synchronization,
accelerating time to market for a
range of applications spanning
small cells, optical transport,
smart grid, automotive and 5G
wireless infrastructure where it
will provide higher bandwidth
connectivity while minimizing
interference between cell sites.
silabs.com

Selecting sensors?

TTI has entered into a North America
distribution agreement with SSI Technologies, a
manufacturer of high-quality pressure, level and
magnetic sensors, sensor-based monitoring
systems, digital pressure gauges, and digital
level gauges for the automotive and industrial
market.
TTI vice president, supplier marketing, Lew
LaFornara, commented: “SSI’s line of pressure,
magnetic and ultrasonic sensors are used in a
variety of applications. TTI is looking forward
to introducing SSI to our customer base and
selling their quality products.”
www.ttiinc.com

Agreement adds over 30,000
power options
Sager Electronics has added Recom Power
to its line card, providing access to the
company’s range of AC/DC power supplies,
DC/DC converters, switching regulators, and
LED drivers.
President of Recom Power, Christoph Wolf,
commented: “Sager Electronics and its
specialized group, Sager Power Systems, are
an excellent fit for Recom’s extensive portfolio
of over 30,000 compact power supplies.
Sager’s network of power systems sales
engineers and their expertise specifying and
selling power supply products makes them an
ideal distribution partner.”
Director, supplier marketing and product
management for Sager Electronics, Paul
Kopp, noted: “Renowned for developing
and manufacturing the latest converter
technology, Recom Power boosts our ability
to provide customers state-of-the art power
solutions.”
www.sager.com
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More interconnect products
in stock

Newark has announced an inventory expansion
of its Molex products offering purchasers more
choice with over 8,000 Molex connectors,
terminals, antennas and cable assemblies now
in stock.
Expanded Molex lines now available from
Newark include power connectors such as
Molex’s FiT family, microminiature connectors
including Easy-On FFC/FPC connectors and
SlimStack board-to-board connectors, as well
as wire-to-board connectors and Brad Industrial
connectors and cordsets. Molex can also supply
FCT D-subminiature connectors in standard,
high-density and mixed-layout versions.
Global category director, IP&E for Newark,
Simon Meadmore, said: “This investment in
Molex products reflects customer demand
and means that we have more global on-hand
inventory than ever before to meet customer
needs, with further expansion to come as more
products are introduced.”
Vice president, global distribution at Molex,
Fred Bell, added: “We see huge new potential
in working with Newark and Avnet, as they
support customers embarking upon and
continuing their design journeys through to
large scale production.”
www.newark.com

@Electrosourcing
Follow us on Twitter for the
latest day to day news!

1.800.463.9275

newark.com

Discover Over a Million

Engineering Products
from Suppliers You Know
and Trust
900+ new products
each week

Custom services such as
kitting, panel meters,
enclosures, and many more!
Market-leading online
community of over
600,000 engineers
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Tariffs are taking
their toll
As US electronics manufacturers continue
to grapple with higher tariffs imposed by
the United States and China on each other’s
imports, many companies are experiencing
difficulties, with some investing less in the
United States and hiring fewer workers as a
result.
“Rising tariffs are putting a painful squeeze
on many US electronics manufacturers,”
explained IPC chief economist, Shawn
DuBravac. “Many are facing supply-chain
disruptions and steeper costs from the tariffs
that have been imposed to date, and the
impact will grow as the trade war drags on.”
Shawn’s comments are reflected in
the findings of the IPC’s latest survey,
which queried its US members between
September 25 and October 2, 2019.
According to the results, on average,

electronics manufacturers report they have
seen tariff increases on 31 per cent of the
total dollar value of the products they
import. Twenty-five per cent report over
half of the dollar value of the products they
import are facing higher tariffs.
As a result, some 69 per cent of companies
report lower profit margins, with a ripple
effect of negative consequences: 21 per
cent report they are reducing investment in
the United States, and 13 per cent say they
are cutting back on hiring and/or reducing
headcount.
IPC president and chief executive officer,
John Mitchell, commented: “Our industry
has longstanding concerns about some
of China’s industrial policies, including
government subsidies and intellectual
property violations. But addressing unfair

Accelerating AI infusion

Arrow Electronics is seeking to simplify
the infusion of AI into high-performance
computing with a new software platform
ready to run on the BittWare 385A FPGA
accelerator card. The new AI platform is
easy to access through Arrow’s Testdrive
program, which lets customers evaluate
development tools free of charge for up to
28 days.
Under the scheme, Arrrow’s engineering
team has created ready-to-use software
modules in OpenCL that help users build
custom engines for compute-intensive
applications such as image processing
and facial recognition. Arrow’s new AI
platform also includes a compiler, which lets

08 December 2019 • www.electronics-sourcing.com

trade practices by ratcheting up tariffs is
like using a sledgehammer to make orange
juice. In both cases, it’s the wrong tool and
makes a mess of the job.
“We call on the governments of the United
States and China to de-escalate the tariffs,
focus on results at the negotiating table, and
conclude agreements that address longstanding issues of concern to both sides. We
also call on all members of the World Trade
Organization to restore that body’s ability to
play its role as arbiter of international trade
disputes, so that nations won’t feel a need to
resort to tariffs to resolve trade disputes.”
www.ipc.org

customers create their own applications if
desired.
Vice-president of marketing for BittWare,
Craig Petrie, said: “Our optimized board
support packages for the Intel OpenCL
software development kit provides a familiar
programming experience for softwareorientated customers wishing to benefit
from the performance improvements and
energy-efficiencies achievable using Intel
FPGA technology.”
www.arrow.com

DISTRIBUTION MARKET WATCH

Distributor sales growth declines
because of a slowing economy, high
inventory levels and tariffs
Uncertainty caused by the trade war with China, the UK exiting the European Union and a decline in
manufacturing in the U.S. means some distributors will suffer sales declines in 2019

James Carbone
Many distributors say component
sales will end 2019 being flat
to down compared to last year
because of sluggish overall
economic growth, excess capacity,
weaker demand from some
customer segments and the
continuing trade war with China.
Distribution executives attending
the recent Electronic Components
Industry Association (ECIA)
annual executive conference
in Rosemont, Ill., also said that
there was a lot of uncertainty
in the industry which may be
contributing to sluggish demand.
Much of the uncertainty was
due to tariffs on imported
Chinese goods and Chinese
tariffs on U.S. products, which
is resulting in less demand for
U.S. components, equipment and
other manufactured goods.
Some executives at the
conference said that the overall
economic slowdown may get
worse before it gets better, but
don’t think the U.S. economy
will dip into a recession over
the next 12 months. However,
an economist speaking at the
conference said there was about
a 50-50-chance of a recession in
2020.
“In my estimation, the odds of
a recession have risen to about
the 45 per cent to 50 per cent
range,” said Cliff Waldman, CEO
of New World Economics. “Yield
curve behavior and a dramatic
fall in the manufacturing PMI
(Purchasing Managers Index) are
hard to ignore.”
Economists say that yield curve

inversion often happens before
recession. An inverted yield curve
occurs when yields on short-term
bonds are higher than the yields
on bonds that have a longer
duration. Normally, short-duration
bills yield less than long-term
bonds. A yield curve inversion
indicates investors are not
confident in the economy shortterm. There have been times in
2019 when the yield on shortterm bonds have exceeded yields
on long term bills.
Waldman added manufacturing
PMI has declined and 2019
will end the year with negative
manufacturing growth. “A chaotic
trade battle, a slowing global
economy and an elevated US
dollar” are some reasons why
manufacturing PMI has declined,
said Waldman.

Tariffs create uncertainty

He said the US.-China trade war
including tariffs are “generating
the highest level of uncertainty
by any policy in living memory”
and are contributing to slow
economic growth in the U.S.
and globally. “I agree with most
analysts who say that the biggest
short-term impact is not from
tariffs themselves but from
uncertainty. Uncertainty is clearly
having a dampening impact on
business investment and thus
manufacturing,” said Waldman.
Many distribution executives
agree that uncertainty is having
a negative impact on their
businesses. However, despite
uncertainty, some distributors will
grow sales in 2019 and 2020. For
instance, TTI, based in Fort Worth,

“We will have
stronger growth in
interconnect this
year than we did
last year and we
had a great year
last year”
Don Akery, president TTI
Americas.
Texas, expects its North American
sales will finish 2019 growing
about four per cent.

sales grew by double digits but
four per cent growth is more of a
normal growth rate.

Don Akery, president TTI Americas
and senior vice president TTI Inc.,
said TTI posted strong nine per
cent year-over-year growth in the
first half, but business cooled off
in the second half and “we expect
to be up over four per cent in the
Americas. Our book-to-bill is 1.03
to 1 so POS is still holding up in
most segments,” he said. He noted
that TTI’s military/aerospace
segment will grow 17-20 per cent
for the year after being up 24 per
cent in 2018.

While demand is not as
strong as last year, it is been
healthy for certain products,
including connectors and some
semiconductors. “We will have
stronger growth in interconnect
this year than we did last year
and we had a great year last year,”
said Akery. “Connector demand
is coming from a lot of different
customer segments.”

“Four per cent is not an off year
for us. It is back to normal,” said
Akery. He noted that 2018 and
2017 were strong growth years as

Michael Knight, president of
TTI’s semiconductor group, said
demand has been strong for RF
and wireless semiconductors.
“The RF, the microwave piece of
our business is crazy strong,” said
Knight. “Part of that is mil/aero,
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part of that is 5G and part of it
is satellites. We are with all the
satellite companies and we have
a lot of content in satellites and
they keep putting more and more
of them up,” he said.

creating an overall environment
of concern and is impacting
things like business investment. It
just kind of feels everybody’s just
kind of holding on waiting to see
how things shake out,” said Shopp.

Orders are smaller

Shopp added that the uncertainty
is not causing any changes in
design activity by OEMs and
Mouser’s design business is
healthy. However, demand from
companies for components for
small production runs is down.
As a result, Mouser’s sales will
finish 2019 flat compared to
2018, said Kevin Hess, senior
vice president of marketing for
Mouser. “However, our number
of customers and lines have
increased and orders are up. It’s
just the dollars per order are
down,” he said. “But good things
happen when you’re adding
customers and you’re adding
new products. In 2020 we are
expecting high single-digit
growth,” said Hess.

Some distributors say their sales
will be flat in 2019 compared to
the previous year although the
number of orders has increased.
The problem has been the
number of parts in each order has
been smaller.
“Instead of someone ordering
100 pieces, they are ordering
50,” said Pete Shopp, senior vice
president of business operations
for Mouser Electronics. “We’re
shipping smaller packages with
less dollars. I think people are
being very cautious. There is
an overwhelming feeling is
uncertainty,” he said.
Much of uncertainly is due to
tariffs and some of it is due to
Brexit, which is having a negative
impact on European business.
“We are seeing some of the PMI
numbers for Germany. Things
are slowing down,” said Shopp.
Mouser’s European and Asian
business is down. But sales
are growing in the mid to high
single-digit range in the U.S.
The U.S.-China trade conflict and
tariffs have resulted in wait-andsee attitude with business. It’s

Mouser expects long-term growth
and is expanding its warehouse
to handle additional lines and
orders from its growing customer
base.
“We are probably going to be
putting it close to $20 million of
automation equipment into the
new building and will continue
to add inventory,” said Shopp. “We
have added another 11 vertical
lift modules. We now have 55 of

Pete Shopp, senior vice
president of business
operations for Mouser
Electronics.

“We are probably
going to be
putting it close
to $20 million
of automation
equipment into the
new building and
will continue to
add inventory”
those, the largest installments in
North America,” he said.

More customers, but
fewer dollars

Another distributor that has been
shipping more, but smaller orders
and adding new customers is
Digi-Key. However, the Thief River
Falls, Minn., distributor expects it
sales in 2019 will decline slightly
compared to the previous year.
“We’re going to serve 30,000
to 40,000 more customers this
year than last and last year was
a record,” said Dave Doherty,
president and chief operating
officer. Digi-Key will end the year
shipping more orders than in
2018, but revenue “will be down
a little bit. Business is down
because of fewer units per order.
But we are not losing any sleep
about it because all the other
indicators are strong. We feel like
we’re starting to see the bottom,”
he said.

inventories are being worked off
and 2020 should be a better year
in terms of the size of orders and
sales.
Sales growth could be strong
if uncertainty is eliminated,
said Doherty. “What’s going
to be the trigger event that
ends uncertainty? Does it take
a signing an agreement with
China? Does it take the election?
It’s not clear.”

Doherty said there is a correction
occurring after buyers in the
supply-chain built inventories
last year because of shortages
of multilayer ceramic capacitors,
chip resistors and discrete
semiconductors. But the
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Everyone wants
smart support
Senior vice president at RS Components, Cameron Ward, describes how full lifecycle support is
required to underpin tomorrow’s technologies and trends, from EV growth to industrial IoT

Q

How do you
envision the NA
electronic component
industry will perform in
2020?
At RS Components, we
saw solid growth in design
activity throughout 2019,
particularly among small and
medium-sized OEMs and
contract manufacturers. Our
strategy in North America
centers around serving those
customers throughout the
product lifecycle from design
through end-of-life, and
there’s certainly optimism and
momentum among this group
leading into 2020. Judging
by the conversations and
design tool usage among the
members of our DesignSpark
online community, we expect
to see continued strong
demand in the coming year.

Q

What trends or
shifts have you
identified and predict will
continue into next year?
Like the technologies our
customers are innovating, the

supply chain that supports
those products is also evolving
at an increasing pace. We
continue to see demand from
customers for service and
support throughout the entire
product lifecycle from design
to obsolescence, something we
have prioritized. In addition
to that full lifecycle support,
customers are seeking
increased visibility, especially
in terms of compliance and
sustainability. And finally, with
the rise of internet of things,
5G and industrial automation,
we are beginning to see a
convergence of mechanical
and electronic design that
will require suppliers to have
greater expertise in both of
those domains simultaneously.

Q

How will lead times
perform in 2020?

Based on everything we are
seeing, I expect lead times
in the coming year will
normalize as the market
recovers from an inventory
correction. Previous lead time
challenges in both MLCCs and
discrete semiconductors are

Classic Designs
Are Timeless®

generally over, as capacity
has increased, and stocks
have grown. While there
will no doubt be exceptions,
I’d expect lead times in the
neighborhood of eight to 16
weeks across the majority
of mature products. One
area we are watching closely
in terms of lead times is
electric vehicles, and the
transportation sector more
broadly. Both demand and
innovation in that space
continues to be very strong
as the end products become
‘smarter’ and more electronic.

Senior vice president, RS Components,
Cameron Ward

Q

What advice
would you give to
purchasing professionals for
2020?
Well, first I’d recommend
utilizing the digital channel
to optimize the supply chain
and minimize inventory build,
as breadth and availability
of inventory is strongest in
this space. Look for partners
that can help streamline
daily procurement needs
with product solutions across
technologies, categories and

needs — that means less
shopping around and quicker
work. And lastly, keep open
the lines of communication
with suppliers. RS
Components, and the entire
distributor ecosystem, are
eager to partner across the
product lifecycle, so put us to
work!
americas.rsdelivers.com

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

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

Q

How do you envisage the NA
electronic component industry
will perform in 2020?
The impending election may help to provide
clarity in 2020.
The on-going tariff war is also sure to affect
performance. The WTO recently handed
China a $3.6B trade tariff victory; we’ll have
to see how President Trump responds. For
companies navigating these tariffs, there are
previously unforeseen pressures on margin.

Geoff Hill, Owner and Managing
Director of Astute Electronics Ltd

Innovation is set to accelerate in 2020 with AI, 5G and
further miniaturisation. Fast paced technology shifts
require smart sourcing to protect the supply chain,
explains Astute Electronics

export legislation will become more fluid and
therefore will require more investment.

Q

What advice would you give to
purchasing professionals for 2020?

De-risk your supply chains so a problem doesn’t

become a crisis. Invest to deliver solutions that
enhance your business model. Choose a trusted
NA partner with global reach to stay agile in this
ever-changing market.
www.astute.global

Q

What trends or shifts have
you identified and predict will
continue into next year?
Innovation will accelerate throughout 2020.
Global trends include 5G, which is predicted
to carry on well into 2024 and has a huge
multi-layer ceramic chip requirement.
Augmented reality and artificial intelligence
will also dominate new innovations.
Pressure on the supply chain to reduce
time to market will become more and more
evident.
As the industry continues to face challenges,
whether they be political, economic, or
technology based, there will be a continued
trend towards mergers and acquisitions.
Another major trend is miniaturisation.
We’re seeing industry increasingly working
with smaller components, prompting
producers to discontinue less successful,
larger, components. OEMs need to know
what product lines will be phased out as
this will inevitably lead to more end-of-life
notifications. As a result, flexible and longterm supply chain solutions will become a
higher priority. It goes without saying that a
faster pace of technology will result in more
obsolescence and the need for protection
against counterfeits will remain of the
utmost importance.

Q

How will lead times perform in
2020?

We believe lead times and prices will soften
during the first half of 2020 however,
electronic component supply chains are
complex, making it difficult to map every
individual global source and routing of
raw materials. Components and assemblies
should be treated and tracked on a
commodity by commodity basis. Import and
December 2019 13

Forecast

Buying into a
modular future

Modular solutions will continue to gain ground as buyers look to advance time to market
in exciting new sectors, from IoT to AI, says Newark’s business president, Uma Pingali

Q

How do you envisage
the NA electronic
component industry will
perform in 2020?
We expect trade tariffs to
continue in 2020, which will
create challenges for both
distributors and suppliers;
yet growth continues, and
technologies evolve, presenting
new opportunities within the
market. We are seeing many
newer products arriving from
countries outside China, helping
us ensure that customers have
access to products from a range of
different origins to help mitigate
any potential risks.

Q

What trends or shifts
have you identified and
predict will continue until next
year?
The internet of things and
industrial internet of things
continue to be a huge growth
area. We expect to see more in
modularisation, miniaturisation
and AI in 2020. Modular
hardware will continue to make
ground as more companies
look for instantly available and
affordable off-the-shelf solutions
to speed up their time to market;
and as more electronics are built
into more applications, size will
continue to matter. In AI, 2019
product launches such as the

Business
president at
Newark, Uma
Pingali

BeagleBone are paving the way
for the rise of artificial intelligence
outside of just the cloud, and
we expect to see an increase of
AI in end products, as modular
solutions make it more accessible.

Q

How will lead times
perform in 2020?

During 2020, we expect that there
may be a short-term spike in lead
times as markets pick up and
manufacturers, who have reduced
capacity, work to catch up with
demand.

Q

What advice would
you give to purchasing
professionals for 2020?

As demand markets shift,
purchasing professions can
reduce total costs by working
with the right distributor. The
right partner’s ability to provide a
broad range of availability and instock products, with just-in-time
delivery to reduce stock holding, is
advantageous. Additional services
such as re-reeling and kitting
will further improve production
and cost efficiencies. Purchasing
professionals will also look for a
partner with e-procurement and
e-invoicing capabilities to reduce
the cost of acquisition, admin and
process time.
www.newark.com

Could lead times make
comeback in 2020?
Increased demand for 5G-related components could see lead times move out next year. It’s never
been more important to prioritize authorized supply, says Mouser’s Mark Burr-Lonnon

Q

How do you envisage
the NA electronic
component industry will
perform in 2020?
We are optimistic about future
business at Mouser. The digital
revolution is driving global
demand for semiconductors and
electronic components. There’s
5G, artificial intelligence, internet
of things, robotics, industrial
automation and transportation
— all propelling our industry to
new heights. We are investing in
a major infrastructure expansion
at our global headquarters and
distribution center in Texas to be
ready for future business growth.

Q

What trends or shifts
have you identified and

predict will continue into next
year?
Thanks to strong global demand
for electronic components across
all product categories, 2018 was
a record year for the industry.
By contrast, 2019 has been a
challenge, particularly with the
economic slowdown in China
and Europe. Demand has slowed,
which has allowed lead times to
catch up.

Q

How will lead times
perform in 2020?

Because of our business model
and vast inventory, we actually
benefit from product shortages
because buyers know they can
secure parts from Mouser. If
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demand stays flat, then lead times
shouldn’t be much of an issue in
early 2020. However, with the
onset of 5G technology, we are
expecting the semiconductor
industry to improve next year,
benefiting from increased need for
components for wireless, mobile
and telecommunications-related
devices.

Q

What advice would
you give to purchasing
professionals for 2020?
It has never been more important
to purchase through an authorized
global distributor like Mouser.
Whether buying online or through
one of our trained representatives,
we have the professionals and
procedures in place to ensure

Mouser Electronics’ senior
vice-president of global service
and EMEA and APAC business,
Mark Burr-Lonnon

an effective and efficient supply
chain, free of counterfeit or gray
market products. At Mouser,
we strive to achieve a balance
of speed and efficiency to
consistently provide our customers
with best-in-class service.
mouser.com

Forecast

Stay diligent on
supply strategy
Component availability has improved, but as the market strengthens, lead times could lengthen,
advises president of TTI Americas, Don Akery

Q

How do you
envisage the NA
electronic component
industry will perform in
2020?

At TTI, we expect 2020 to
be another growth year,
beginning with continued
gradual recovery, as we
experienced in the second half
of 2019. The third and
fourth quarters will see
acceleration driven by
demand in key segments:
military and aerospace,
industrial, medical, and
transportation. Investments
in 5G will also drive faster
than normal demand
throughout 2020. Of course,
the continued uncertainty
surrounding the US-China
trade war could slow the
recovery — or accelerate
growth, if positively resolved.

Q

What trends or
shifts have you
identified and predict will
continue into next year?

Military and aerospace
demand should continue. This
sector is in its third strong
year and has extended lead
times for many high-reliability,
mil-aero components. Another
significant trend is around
vehicle electrification. There
is significant activity in nonautomotive vehicles such
as heavy trucks, buses, and
recreational vehicles and there
are also companies focusing
on EV infrastructure. These
two trends have given rise to a
new set of customers not part
of the traditional automotive

world. And then there is 5G.
We have invested heavily
to support 5G, increasing
our inventory of associated
components. In 2019, we
saw demand increase for 5G
infrastructure investments and
expect this to accelerate in
2020 and beyond.

Q

How will lead times
perform in 2020?

Lead times for some passives
could move out again in
2020. Larger case size/high
capacitance value products
continue to be highly
constrained and we expect
more products to be restricted
and possibly allocated in mid2020. Discrete semiconductor
product lead times will remain
extended, but stable. On the
interconnect side, lead times
should trend down slightly but
will not return to 2016 levels
until 2021. The exception
could be the military/harsh
environment connectors
where the recovery could take
longer.  

Q

What advice
would you give to
purchasing professionals for
2020?

Continue to be diligent
around assurance of
supply. While availability
of passive components has
improved, this has been
aided by a softer market and
availability will lessen as the
market strengthens. There are
still many technologies where
demand continues to be high,
challenging the capacity of
many suppliers. A longer-

term strategy for your supply
chain will ensure the product
availability required to ensure
your manufacturing lines
remain online and on time.
www.ttiinc.com

“”

Military and
aerospace
demand
should
continue. This
sector is in its
third strong
year and has
extended
lead times for
many highreliability,
mil-aero
components

President TTI Americas,
Don Akery
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Forecast

Prepared
for growth?
2019 was a good time to catch your breath and work on pricing. Hopefully
purchasers are well prepared for the year of growth ahead, says president of
TTI Semiconductor Group, Michael Knight

Q

How do you
envisage the NA
electronic component
industry will perform in
2020?
The electronic component
industry overall will have an
up year in 2020. In general,
sales will improve as the year
progresses and there is reason
to expect the second half to
be stronger than the first half,
with year on year comparisons
favorable throughout.

Q

What trends or
shifts have you
identified and predict will
continue into next year?

Underlying customer
demand this year has
remained remarkably strong
given all the trade and
economic uncertainty that
has overshadowed business
throughout the year. While
production in some segments
has been soft, in many
cases growing electronic
content has offset decline
for the component industry.
Automotive is a good example
of this. Another componentrich segment that continues to
run hot is defense electronics.
Going into next year, there are
several industry areas that are
going to put the icing on the
cake. First among them is the
5G infrastructure buildout.
This happened more slowly
than expected in 2019 but as
the year moves to an end, it
has been gaining momentum.
The move to blanket the earth
in high speed communication
satellites will also be a driver
next year, as will electric

vehicles of all sorts and the
charging station infrastructure
to support EV automotive.
As 5G proliferates, it will
enable a range of enhanced
capabilities that will increase
productivity and feature sets
in electronic equipment for
most industries. Demand for
5G enabled equipment will
grow and that should become
evident later in the year. At
some point, mobile phone
production will increase as
users who don’t currently
see any need to change their
phones annually, move en
masse to 5G enabled phones.
Current mainstream segments
will also see growth in 2020.
Once again, processing and
storage will drive demand
for additional infrastructure,
which means more CPUs and
memory. In fact, the world
will never use less processing
power and memory than
it uses today. This will be
turbo charged by the massive
amounts of new data that 5G
will enable.
So, next year the story will
be that on top of the base
business, there will be a
number of new applications
simultaneously coming into
their own, all demanding ever
more electronic components.
A big part of the 2017 and
2018 component shortages
was the fact that virtually all
electronics segments were
growing at once. The same
phenomena will develop as
2020 progresses and carry
us forward into the roaring
2020’s.
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Q

How will lead times
perform in 2020?

Lead times have retreated
from 2018 extremes,
largely driven by inventory
accumulation, especially in
distribution and contract
manufacturing. Much of the
excess inventory has been
worked off so it is reasonable
to expect that this alone will
strengthen new orders for
components. The Q3 reports
from many component
manufacturers confirm this.
This inventory burn-off,
coupled with resumed growth
in many market segments, will
begin to increase lead times.
By the second half of next
year, it’s possible we will see
abnormally long leads times
again in several component
areas as demand soaks up all
free capacity.

Q

What advice
would you give to
purchasing professionals for
2020?
2019 has been a good time
to catch your breath and
work on pricing. Hopefully,
engineering continued to work
on multi sourcing hard to
get parts from the prior year
otherwise many purchasers
will once again be winded as
lead times stretch. Strategic
sourcing relationships and
being in tune with component
manufacturers’ product
roadmaps will be vital to
manage component flow and
pricing as momentum builds
into 2020 and beyond.
www.tti.com

President, TTI Semiconductor Group,
Michael Knight

“”

As 5G
proliferates, it will
increase feature
sets in electronic
equipment for
most industries

Join Us to Celebrate 20 Years
of IPC APEX EXPO!
The pursuit of excellence in electronics is year-round. But during IPC APEX
EXPO 2020, the focus of the electronics industry will be on how collectively,
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Plan now to elevate your excellence in San Diego at IPC APEX EXPO 2020.
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Forecast

Investing in the tools of tomorrow
As the volatility of the past five years begins to settle, purchasers are looking for a one-stop
shop that goes well beyond product explains Digi-Key’s Chris Beeson
Historically, our user base has
been very focused on new
product introductions and
on the product itself. Now
purchasers are coming to
us and asking: how do you
solve my problem? Are you a
solution provider? Distributors
must respond by taking
steps to continue providing
technical content as it relates
to the products, but also drive
additional capabilities for
problem-solving.
Digi-Key has responded to
these requests with several
tools. Our TechForum,
for example, provides an
opportunity to learn more
about our solution-based
capabilities. Additionally, our

IoT Studio is an embedded-tocloud creation, management
and deployment IoT solution.
Our industry continues to be
very volatile from year-toyear. As a result, one tool
buyers may find particularly
useful is our lead time trends
page, which enables them to
monitor and stay connected
with industry trends. This
is just one example of many
tools we offer to ensure the
buyer is not in a situation
where there are surprises.

Closer connections

In addition to more traditional
purchasing tools, the
emergence of application
programming interface

solutions will have a profound
impact on our industry in
2020. These capabilities
will give purchasers a more
connected, machine-tomachine relationship with
suppliers than ever before.
In 2020, we see an
opportunity for the whole
industry to step back and
focus on responding to the
voice of the customer. As
2019 comes to a close, our
focus will be on scaling our
solution-based capabilities for
our customer community and
ensuring that not just five, 10,
or 20 customers, but 10,000,
are benefitting from them.
www.digikey.com

Executive vice president, global supplier
and new business development at Digi-Key
Electronics, Chris Beeson

Accelerate faster than expected
Future Electronics continues to deepen its support for emerging sectors such as electric vehicles
where growth is accelerating exponentially, says corporate vice president, Karim Yasmine
As the industry turns its
planning focus onto 2020,
many are trying to forecast
how it will perform after a
slower 2019 environment.
Many industry experts are
claiming growth anywhere
from four to six per cent over
2019. Our perspective is
that the opportunity is much
greater.
Customer design activity was
at an all-time high in 2018
and 2019. We saw an increase
in creativity and investment
from our OEM and design
customers. With a large global
field application engineering
team supporting tens of
thousands of customers and
aiding them to accelerate time
to revenue, we fully expect
to outgrow current market
expectations.

Driving growth

Many segments are expected
to grow nicely in 2020.
The emergence of the 5G
network and infrastructure
will accelerate growth in
many market segments
and applications, as well as
hastening the strong growth
in the IoT and connectivity
space that we have already
been supporting. The
emergence of electric vehicles
and their ecosystem will
continue to drive growth that
is exponentially faster than
the traditional automotive
space. Future Electronics
continues to deepen its
expertise and support for this
fastest growing customer base.
As we enter 2020, we will
maintain investment in our
inventory and supply chain
solutions program. We fully
expect that investment to
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drive accelerated growth
for Future, which remains
focused on its core pillars of
on time delivery, continuity
of supply and flexible
inventory solutions. Lead
times remain unpredictable
and pockets of challenges
still exist. The safest way
for purchasing executives to
protect themselves from these
unexpected and occasional
lead time extensions is
through a proven bonded
inventory management
program such the one Future
provides. Overall, lead times
are expected to remain steady
in the first half of the year
but then to extend slightly
thereafter as the inventory
correction is expected to
stabilize around Q2.
Finally, consolidation of
the manufacturer base
continues, mainly on the

Corporate vice president of Future
Electronics, Karim Yasmine

semiconductor side. This
will always affect the supply
chain as integration becomes
more significant in scale
and can take up to a year to
be complete. In such cases,
Future Electronics takes a
strong inventory position to
ensure we protect the needs
of our customers during
the integration of merging
manufacturing companies.
www.futureelectronics.com

Forecast

Helping buyers look
forward, not back

Rochester Electronics’ continuous source of supply ensures purchasers can focus on NPI, rather than
legacy supply challenges, says executive vice president, Colin Strother

Q

How do you
envisage the NA
electronic component
industry will perform in
2020?
I’m optimistic. Overstocking,
trade tensions and a general
slowdown in manufacturing
cooled demand across many
sectors in 2019, however, Q3
results and forward guidance
from many semiconductor
manufacturers point to
stabilization and a return
to more normal inventory
levels. Should trade tensions
dissipate, confidence will
return and result in an uptick
in demand.
As an authorized distributor,
licensed manufacturer and
manufacturing services
provider, Rochester
provides services following
component end of life.
This continuous source of
supply allows purchasers
to focus on new products
rather than addressing
challenges supporting legacy
applications. This can help
fuel overall growth.

Q

What trends or
shifts have you
identified and predict will
continue into next year?
Automotive will continue to
offer exciting possibilities
as the autonomous driving
initiative continues. As a
consumer, when my daughter
passed her driving test my
focus on a car for her was all
wheel drive to improve safety
in New England winters.
Now, even base models are
equipped with emergency
braking, blind spot detection
and lane departure warning.
This technology, which
seemed futuristic not long
ago, now feels an essential
requirement.

Q

How will lead times
perform in 2020?

Lead times appear to be
reaching more normal levels.
If the market picks up at
modest levels, we should
maintain stability, however, it’s
not too difficult to imagine a
scenario where demand picks
up quicker than expected.
With capacity being scaled
back over the last year due to

oversupply, we could easily
return to a shortage situation
with lead times pushing out
again across certain product
families. Rochester’s inventory
of over five billion active
components helps solve
supply chain disruption,
hopefully mitigating any
potential shortage issues
should they return.

Q

What advice
would you give to
purchasing professionals for
2020?
There have been around 14
industry downturns since
Rochester was founded
in 1981 yet we remain in
business, able to support
customers in all market
conditions. I would encourage
purchasing professionals
to establish long term
partnerships with stable
suppliers that provide
an authorized source of
supply ensuring risk free
procurement.

Executive vice president, Rochester
Electronics, Colin Strother

www.rocelec.com
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Robotics and AI
impact on the
workplace
John Denslinger argues that the biggest single benefit of the
robotic and AI revolution will be higher paying jobs, created
and maintained locally

M

Robotics & AI

•

uch has been written about the future of the American
workplace with the continued advancement of robotics
and AI. Sifting through this mountain of information, I’m
betting the casual reader just wants to know: will it affect
me, my job or my way-of-life? Basically, it’s the age-old five Ws: who,
what, when, where and why?
To understand who might be affected, let’s explore ‘what’ first.
Collectively, robotics and AI are next-generation automation tools. I
believe most can easily comprehend automation when discussing the
factory. We instinctively understand the need for automating highly
repetitive tasks, critical processes and inspections. Today, in our
electronics factories industrial robots, advanced vison systems and stateof-the-art sensors perform almost all: component placements; small- and
large-scale assembly; inspections; testing; dispensing and packing. As
robotic and AI integration advances, the combined technology will
ensnare more complex human functions such as decision making,
optimization of workflows and machine learning. Then add cobots
(collaborative robots). These robotic forms extend human productivity
via increased payload carrying capabilities or side-by-side adaptive
workload assistance.
So, ‘when’ and ‘where’ will this happen? Frankly, it actually started back
in 1961 when the automotive industry introduced the first prototype
robot for spot welding at a GM factory in New Jersey. From that humble
beginning, billions of dollars have been spent since by US and foreign
automakers on more adaptive, semi-autonomous robots for soldering,
welding, painting, milling, cutting, assembly and disassembly. Now the
fastest growing market for automation is electrical/electronics. Across
the board, our industry has accelerated deployment of robots and AI
especially in factory applications.
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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

‘Why’ the sudden effort to automate everything? Microelectronics
manufacturing demands precision. The trend for components and end
products is ever-constant miniaturization. These units are more difficult
to make and assemble absent advanced vision and sensor capabilities.
With a lack of skilled workers, an aging workforce, and comparatively
high employment costs automation solves a lot of concerns. As AI
evolves, look for more tasks in non-production areas to be automated as
well.
Now we come to the last and most important W: ‘who’. Who is most
likely impacted by robotic and AI implementations? Well, if you are a
factory worker chances are you have already experienced one or more
automations. Applied appropriately, productivity should have risen
enabling more output with less effort. Extensive training should have
complimented the installation. That alone increases one’s personal skill
set and overall value to a company. Look for future robotics replacing
workers in hazardous or dangerous work environments, exoskeletons
for those engaged in strenuous tasks, and cobots assisting humans in
such tasks as packing, shipping and warehousing. On the office side, a
number of tasks within customer service, purchasing, sales and product
design are ripe for AI. It’s likely no reductions in personnel will occur,
but training will once again be center stage. The primary gain here is
better decision making, optimal execution, improved reliability, absolute
consistency and flawless customer service.
Will it affect me, my job, or my way-of-life? Yes, of course it will, but
adapting to change and embracing re-training are keys for success. It
could be said the biggest single benefit of the robotic and AI revolution
is jobs. Higher paying jobs. Jobs created and maintained here, not over
there.
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SEMICONDUCTOR MARKET WATCH

IC buyers will purchase more
chips housed in advanced
semiconductor packages
The worldwide semiconductor packaging market will grow about nearly eight per cent per year as more system in
package and wafer level chip-scale packages ship
James Carbone
Over the next five years
semiconductor buyers can expect
to purchase more integrated
circuits housed in advanced
semiconductor packages such as
system in package, wafer level
and 2.5D packages.
The growth of Internet of Things
(IoT) applications, artificial
intelligence (AI) and use of
sophisticated electronics system
in automobiles has resulted
in greater use of the latest
semiconductor packages, which
can enhance performance of
ICs and minimize cost in many
instances. Of course, advanced
packages will not totally replace
older, traditional chip packages
such as plastic quad flatpack
(PQFP) , small outline integrated
circuit (SOIC), dual inline plastic
(DIP), ball grid array (BGA) and
dozens of other mature packages
because different packages are
needed depending on the product
and where it is used.
Jan Vardaman, president of
TechSearch International, Inc.,
based in Austin, Teas, said

semiconductor packages have
proliferated over the years and
“there is no one-size-fits-all
solution, no single package” for
every chip. The package that
“you use for an IoT sensor in a
benign environment is not the
same package” that you can use
in the harsh environment of an
automobile, she said.

Mordor Intelligence. The dollar
value of advanced chip packages
will rise because electronics
has proliferated into more end
equipment and there has been
transformation in terms of
characteristics, integration and
energy efficiency of products,
which is impacting packaging
development, the researcher said.

She added, packaging used to
be an afterthought when a chip
was designed, but today “it is no
longer an afterthought. It’s front
center.”

One package that will be in more
demand is system in package
(SiP). “SiP is gaining a lot of
speed,” said Bob Johnson, research
vice president at Gartner Inc.
“The idea goes back to multichip
modules in the 1980s and 90s.
But what they’ve done now is
they come up with innovative
techniques that enable multiple
die together in a single package,
“he said.

While the number of packages
has proliferated, some are
being used more than others.
Demand for advanced packages
will grow steadily and increase
as a percentage of the overall
semiconductor packaging market.
Worldwide semiconductor
packaging revenue will rise from
$26.1 billion in 2018 to about
$41.1 billion by 2024 and will
post 7.96 per cent compound
annual growth rate during that
time, according to researcher

Stacked or tiled?

System in package handles
most, if not all the functions of
an electronic system. With SiP,
semiconductor die can be stacked
vertically or tiled horizontally
unlike multichip modules. A SiP
can contain a processor, DRAM,

flash memory, which are mounted
on the same substrate. SiP is used
in smart phones, music players,
wearable electronics and IoT
applications. SIP will also be used
in healthcare applications and
in so-called “smart” applications
such as smart city, smart bike and
smart automotive.
“The idea is you package
multiple die from multiple
functions in a single package.
They’ve developed between chip
interconnects that are actually
processed like a wafer,” said
Johnson. So, they have the real
tight spacing that you can get on
a wafer. They have low resistivity.”
A SiP contains six or eight
separate “chiplets” and functions
“together as a whole. Each piece
can’t function separately. It has to
be connected to the other things
to work,” he said.
One example of SiP is an AMD
microprocessor which is built
on a 7nm process. The chip has
four cores which have a lot of
transistors and computing power.
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Besides AMD, Intel, TSMC,
GlobalFoundries are focusing
on SiP. The larger outsourced
semiconductor assembly and
test (OSAT) companies are using
SiP, but the smaller OSATs don’t
have the resources to make the
necessary investment in the
packaging technology.

“Tremendous” growth seen

HiSilicon and QUALCOM are
also looking into advanced
packaging and other companies
will follow suit. “SiP will grow
tremendously” because it will
reduce costs and improve
performance,” said Johnson. Some
performance increases can be
achieved by putting some of the
peripheral die directly on top of a
microprocessor rather than next
to it so there is shorter distance
for the signal to travel.

“The difficulty with advanced
packaging systems is that they
rely on wafer level packaging
technology, which requires a
higher level of capital investment
than regular packaging so only
the larger OSATS can afford
it,” said Johnson. Most OSATs
don’t have the resources for the
research and development in
R&D to deliver the whole SiP
solution, he said.

With SiP, memory can be placed
on top of the processor to reduce
space and improve performance.
“In some cases, you can put
cache memory directly above
the processor,” said Johnson. “It is
actually closer to the processor
than if it is next to it in the
same chip.” When cache memory
is closer to the processor, “you
get better signal integrity going
between the memory and the
processor,” he said.

Apple is already using SiP in
some of its products. “One of the
early examples of a SiP package
is the Apple Watch. “The original
innards of an Apple Watch were
one package,” Johnson said. ASE,

($ billions worldwide)

OSAT market to grow
4.65% per year
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The outsourced semiconductor
assembly and test (OSAT) market
will post slow but steady revenue
growth through 2026.
Source: Verified Market Research

The worldwide semiconductor
packaging market will grow
nearly 8per cent per year through
2024 when revenue reaches
$41.1 billion.
Source: Mordor Intelligence

Chip packaging market grows
steadily
($ billions worldwide)

the largest OSAT company in
the world and based in Taiwan,
developed and manufactured
the one package, he said. More
wearable electronics will use
semiconductors in system in
package, he said.

“Those cores are surrounded by a
whole bunch of chips in the same
package at 14nm to do things
like the I/O drivers, memory
management, and some cache
memory,” said Johnson.
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Demand is also growing for
other advanced semiconductor
packages such as flip-chip, waferlevel chip scale packaging and
2.5D packaging.

the solder bumps to integrated
circuits while still in the wafer.
Packaging test and testing and
burn-in are done at the wafer
level. The wafer is then diced.

With flip-chip packages, chips
are connected to a printed circuit
board or another chip with solder
bumps that have been placed
onto chip pads during the final
wafer processing step. To mount
the semiconductor to external
circuitry such as a board, it is
flipped over so that its top side
faces down and its pads align
with matching pads on the
external circuit. Solder is reflowed
to complete the interconnect. This
differs from wire bonding where
wires are used to connect the
chip pads to external circuitry.

Wafer-level chip scale packaging
(WL-CSP) is the smallest package
on the market. A WL-CSP is a bare
die with a redistribution layer to
rearrange the contacts on the die
so that they can be big enough
and have sufficient spacing.

Because of the proliferation of
portable electronic equipment,
wafer-level chip-scale packaging
is in greater use as it enables
chips to be placed in the smallest
packages. It is a very thin package
often used in smart phones.
With wafer-level packaging (WLP),
an IC is packaged while still part
of the wafer and the package is
almost the same size of the die.
The top and bottom outer layers
of packaging are attached to

Authorized Distributor
3:28 PM

26.2

28.2

38.2

More 2.5D packages are shipping
and are being used in such
applications as network switches,
router chips and graphics cards.
With 2.5D packages, several
chips are assembled side by side
on a base called an interposer.
The chips are manufactured
separately and delivered to the
assembly house in bare die.
Vardaman said while packages
have advanced and become more
sophisticated as semiconductors
evolved, packages that were used
30 years ago are still in demand
for some products. “We like to
think of some packages going
obsolete, but we’re still using TO
packages for power devices and
there’s increased demand for
power devices,” she said.

Worldwide leading authorized
distributor of semiconductors
and electronic components.

12/1/15 3:28 PM

Resettable fuses driven by
automotive demand

C&K has launched its new Nano Tactile switch series aimed
at internet of things devices such as smart watches and
medical wearables including health monitoring trackers and
hearing aids.

Bel Fuse Circuit Protection announces its new 0ZRS series of
radial resettable polymeric positive temperature coefficient fuses
featuring low resistance and high hold current for automotive
applications. These AEC-Q compliant PPTC fuses boast an
operating range of 500mA to 10A, a maximum current of 100A,
and continuous use at voltages up to 32V DC with an operating
temperature of -40 to 125ºC.

Claimed to offer the the smallest switch size available, the
NanoT meets demand for smaller medical and wearable
devices without forsaking quality and performance. It’s ideal
for products targeting athletes that need to monitor their
performance on the field or patients that require miniature
devices for heart issues or hearing loss. As these products
become smaller, the switches needed to power them on and
off also need to shrink.

These characteristics make the 0ZRS series ideal for applications
such as motor and motor circuit protection for power door locks,
mirrors, seats, sunroofs and windows; electronic control unit
I/O protection; infotainment and navigation systems; displays;
power and cigarette lighter outlets; and stall detection in
express window and sunroof circuits.
As well as being AEC-Q200 compliant, the 0ZRS series is TUV
and UL Recognized Component approved. Devices are in stock
at Digi-Key, Mouser and Arrow.
belfuse.com

At 2.2 by 1.70 by 1.65mm the NanoT package enables users
to add functionality or to reduce PCB size. Other features
include a configuration designed to protect against tough
conditions such as vibrations, accidental drops or exposure
to liquid and an integrated actuator that lowers cost and
integration challenges with full interface buttons.

Switches products

Get tactile with tiny
wearable switches

Senior product manager at C&K, Jérôme Smolinski,
commented: “As wearable and medical devices continue
to shrink, it’s critical that the switches used to keep them
functioning properly fit within emerging size requirements.”
www.ckswitches.com

Looking for smooth switch action?
E-Switch is offering a compact IP67 sealed
detector switch said to offer a low pressure,
smooth transition response for applications
such as, white goods, security devices, vending
machines, HVAC equipment, industrial control
panels and medical equipment.
The TD1150 series boasts an electrical life of
300,000 cycles with 100gf actuation force. The

single-pole, single-throw switch offers an 11.6mm
high actuator allowing long travel at 1.15mm with
a contact rating of 100mA at 12V DC. It features
a contact resistance of 500mohm and insulation
resistance of 100Mohm minimum at 500V DC.
Operating and storage temperature both range
from -40 to 85°C.
www.e-switch.com

High-Performance

Wirewound Ferrite Beads

• Broad range of standard packages with sizes as small as 0201
• Superior attenuation and frequency performance to
traditional thick-film chip ferrite beads
• Ferrite construction and heavy gauge wire for high
current handling

Learn More @ coilcraft.com/ferritebead
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EMS buyers see potential
tighter component
supply in 2020

Some electronics purchasers think the movement to 5G networks and handsets and a lack of
extra capacity could result in another round of tight supply and higher prices next year
Many electronics purchasers
were relieved this year when
component lead times, which
shot past 50 weeks for some
parts last year, retreated
to more normal levels and
prices declined because of
oversupply and weakened
demand compared to last year.
Supply conditions for buyers
improved because chipmakers
and other component
manufacturers added
capacity while end equipment
and component demand
dampened because of tariffs
and the trade war with China
and the overall slowdown in
global economic growth.
“Almost across the board,
product lead times are
returning to traditional levels
and many suppliers are also
eyeing market-share gains
becoming more competitive
as it relates to pricing,” said
Graham Scott, vice president
of global procurement at
electronics manufacturing
services provider Jabil Circuit,
based in St. Petersburg, Fla.
“In addition, many of the
pockets of inventory held at
OEMs and manufacturers
that typically build during a
market transition have also
been reduced, helping the
supplier community improve
their visibility into actual
demand,” he said.

However, some component
buyers in the EMS industry
are concerned that longer lead
times, component shortages,
allocations and higher prices
may return in 2020. They
point out that while capacity
was added over the last
couple years, there is not a lot
of excess capacity in place and
they fear that sales declines
that chipmakers and other
component manufacturers
suffered in 2019 will result
in less capacity expansion in
2020.
In fact, integrated circuit (IC)
sales will end 2019 declining
a hefty 16 per cent from $421
billion in 2018 to $356.2
billion this year, according to
researcher IC Insights. As a
result, most semiconductor
companies expect to reduce
their capital spending next
year, the researcher said.
The good news for buyers is
that the reduction in capex
(capital expenditures) will
not be across the board. Some
semiconductor companies
such as SK Hynix and Micron
will reduce capex. Others
such as Samsung, Intel and
foundry TSMC will continue
to make significant capital
expenditures to boost capacity,
according to IC Insights.
Some buyers say consolidation
in the electronics industry,

especially among
semiconductor companies,
contributed to the shortages in
2017 and 2018. Consolidation
is still occurring, although not
at the same rate as 2015-2017
and will result in a reduction
of component industry
investment in production.
With additional new capacity
limited, a spike in demand
for power ICs, memory chips,
multilayer ceramic capacitors
(MLCCs), chip resistors and
other components, could
result in short supply again of
some components, especially
in the second half of the year.
Some buyers say an increase
in demand could come as
early as the second quarter of
2020.
Buyers note that the auto
industry continues to build
more vehicles with more
sophisticated electronics
that require a wide range
of semiconductors, passives
and connectors. In addition,
5G infrastructure is being
built out worldwide and will
result in strong demand for
chips and passives. Once
infrastructure is built, many
consumers will upgrade
from 4G LTE to 5G handsets,
resulting in another round of
higher component demand.

Graham Scott, vice president of global
procurement at electronics manufacturing
services provider Jabil Circuit

“”

Product lead times
are returning to
traditional levels
and many suppliers
are also eyeing
market-share gains,
becoming more
competitive as it
relates to pricing
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Possible shortages seen

EMS buyers point out while
the supply scenario has
improved since last year and
most lead times have shrunk
to near “normal” levels, there
are still shortages of some
components. If demand picks
up in 2020, shortages will be
exacerbated.
“Most of the parts have been
coming down to near normal
lead times, but we still seeing
some spotty shortages,” said
Stephanie Martin, senior vice
president global supply for
EMS provider Vexos, which
has manufacturing in Canada,
the U.S., China and Vietnam.
“I would say right now your
average lead time is about 14
weeks. Overall, it’s still a little
high, but reasonable.”
Lead times for resistors and
capacitors are in the 10- to
12-week range, she said.
Last year, passives lead times
averaged about 30 weeks
for older larger case sizes.
MLCCs had lead times of 52
weeks and there are still lead
time issues with MLCCs in
large case sizes. Those lead
times are about 30 weeks,
she said. There are also
some long lead times for
metal oxide semiconductor
field effect transistors
(MOSFETS) depending on the
manufacturer, she said.
Martin said near normal lead
times for parts may soon
change because there are
“signals out of China that
the component market is
tightening up again. We are
seeing some manufacturers
easing up prices and
tightening inventory.” The
tightening is occurring with
several components including
MLCCs. “It is not happening
excessively, but enough that
were flagging our team and
telling them to look ahead
on bigger case sizes and start
getting those on order,” said
Martin.
She said whether supply

tightens “hinges on 5G
technology.” She said her
“gut feeling” was that 5G will
impact supply early next year
as more 5G infrastructure
is put in place. Demand
for components will rise
significantly as carriers
build out their 5G networks
globally. “It’s going to put
a strain on the components
market again, ” said Martin.
After 5G infrastructure is
put in place, there will be a
second wave of demand for
components as consumers
upgrade to 5G smart phones.

MLCCs could be a
problem

If there is an increase in smart
phone shipments, it will lead
to tight supply of certain
components such as MLCCs,
said Scott. He noted that a
smartphone produced today
uses almost 1,200 multilayer
ceramic capacitors (MLCCs),
up from 500 in 2011.
“The current forecast calls
for slightly less than 1.4
billion smartphones to
ship worldwide in 2019. If
shipments exceed expectations
just slightly, rising to 1.5
billion units for example, this
would represent a demand
upside for MLCCs amounting
to 120 billion units,” said
Scott. Such an event could
swiftly bring a return to the
severely supply constrained
conditions seen in recent
years, he said.
Martin said 5G rollout will
begin in earnest in the U.S
in late 2020 and 2021, but
China will ramp up 5G in the
first quarter of 2020 and then
Europe will roll out right after
that. “Anything that needs a
large number of components
pieces is going to put a
strain on the market because
there just isn’t a lot of excess
capacity out there,” she said.
“I would not be surprised if
we saw tightening of supply
around the end of Q1 and the
beginning of Q2,” said Martin.
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“The question is how bad will
it get? I don’t think it will
be bad as the one we went
through last year but I think
we will have another round
of spikes and shortages next
year.” said Martin.
Besides 5G, there are other
trends that could impact
component supply. While the
electronics industry would like
to see an end to the trade war
between the U.S. and China,
a resolution would likely
result in greater demand for
equipment and components
just as uncertainty caused by
the trade dispute contributed
to weakened market
conditions.
“A quick resolution of the
trade issues could lead to a
quick acceleration in economic
activity, less uncertainty
among buyers and increased
electronics purchasing
activity,” said Scott. “This
could help usher in a return
to the high-demand, lowavailability conditions seen in
recent years.”
Scott added that
semiconductor industry
consolidation contributed
to tight supply in 2017 and
2018. Merger and acquisitions
resulted in a high degree of
concentration of market share
among leading companies.
The top 20 semiconductor
suppliers now account for 74
per cent of the global chip
market up from 64 per cent in
2015, he said.

Not over yet

Consolidation has reduced
the number of suppliers
participating in the electronic
components market, cutting
into the availability of parts
and M&A activity is not
over. For instance, this year
Infineon acquired Cypress
Semiconductor, NXP bought
Marvell’s WiFi connectivity
business, ON Semiconductor
bought Quantenna and
Nvidia’s acquired Mellanox.
Consolidation will continue

Stephanie Martin, senior vice president
global supply for EMS provider Vexos

“”

Most of the parts
have been coming
down to near normal
lead times, but we
still seeing some
spotty shortages
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to reduce the industry’s
investments into new
production, leading to further
supply constraints, said Scott.
Brian Matas, vice president
of research for IC Insights,
agrees that there will be
supply constraints for certain
semiconductors in 2020
because of heightened demand
for chips by new generation
smart phones, datacenter
server applications and 5G
equipment across all platforms
but primarily computing,
communication and the auto
industry, he said
“NAND flash and DRAM
manufacturers seem aware
that another round of demand
is looming for their devices,”
he said. He noted memory IC
makers have added capacity
in recent years and they are
expecting increased demand
and “some tightness of supplies,
certainly enough for prices
to increase next year.” DRAM
average selling prices will
increase 12 percent and NAND
flash average prices will rise 19
per cent in 2020, according to
IC Insights.
Supply of NAND and DRAM
could tighten as OEMs further
transition to 5G-based systems”
although the biggest ramp up
of high-performing 5G will
take place in 2021 and beyond,
he said. “ We think 2020 will
provide many 5G-capable
systems that still will operate
on 4G networks.”
There could also be some
shortages of leading-edge logic
and application processors that
are built using processes based
on 7nm or smaller technology
although TSMC and Samsung
are both expanding rapidly
to have capacity available at
these small nodes, according to
Matas. “Qualcomm, Broadcom,
Apple, and Huawei are a few
of the chip designers who are
using this process technology
for their devices and I think it
may have caught TSMC a little
bit off guard with how great the

early demand has been.

Managing tight supply

With increased demand and
tighter supply, it’s necessary
for buyers to have strategies
in place to deal with changing
market conditions. Jamey
Mann, director of global
purchasing for EMS provider
Kimball Electronics, based in
Jasper, Ind., said during the
last shortage, Kimball took
a “conservative approach to
position its supply chain to
weather the supply chain
demand imbalance.”
He said working with customers
and strategic supply partners
are key to identifying market
conditions, supply threats,
inventory levels in the market
and gaining “forward input on
possible market impactors to
ensure we position ourselves
to service our customers,” he
said. As a result, “we took a
position of extending out our
lead times to 52 weeks in order
to drive purchase orders that
covered our demand. As the
market started to correct, this
action allowed us to reposition
our order horizons to a more
modest position,” Mann said.

Purchasing
consolidation of supply, OEMs
need to mitigate the risk
related to having limited or
single sources. “To accomplish
this, OEMs need to manage
their approved vendors lists to
optimize commodity coverage
and supplier qualification,” said
Scott.

by James Carbone

“”

We work very
closely with our
supply partners on
market conditions,
capacity expansion
knowledge,
inventory levels
in the market, and
forward input on
possible market
impactors to
ensure we position
ourselves to service
our customers

As the market corrects again
and demand tightens, Kimball
will continue to work with
its “partners to ensure we
have the appropriate level of
inventory needed to support
our customers, said Mann.
Scott said with “supplier
capacity investments becoming
more selective, buyers should
be prepared for longer lead
times, and higher prices and be
aware of a supplier’s particular
focus on supporting certain
customer types.”
To help manage this issue,
OEMs need to provide demand
visibility to help suppliers plan,
build and fulfill their needs.
OEMs should communicate
and align their technology
roadmaps with their key
suppliers, he said.
With the increasing

Jamey Mann, director of global purchasing
for Kimball Electronics
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No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

www.bestartech.com

Y

N/A

$250,000

N/A

100.00%

50

900

Y

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

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

Y
Y
Y
Y
Y
Y

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

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

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

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

50
50
50
N/A
50
50

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

Y
Y
Y
N/A
Y
Y

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

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

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

Y
Y
Y
Y
Y
Y

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

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

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

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

50
50
50
50
50
50

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

Y
Y
Y
Y
Y
Y

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

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

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

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

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

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

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

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

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

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

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

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

ALPS
Apem, Inc.
C&K Switches
E-Switch
Grayhill
Honeywell
IXYS
Keystone Electronics
NKK Switches

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

N/A
4,326
27,230
N/A
N/A
N/A
N/A
N/A
13,976

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

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

N/A
83.00%
90.00%
N/A
N/A
N/A
N/A
N/A
86.00%

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

Manufacturer

Distributor

Telephone

BeStar Electronics Ind. Co. Ltd.

BeStar Technologies Inc. 520-439-9204

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

Mouser Electronics
Mouser Electronics
Mouser Electronics
ECCO
Mouser Electronics
Mouser Electronics

Bourns
Eaton
EPCOS
Littelfuse
Schurter
Vishay

Website

ACOUSTIC COMPONENTS

CIRCUIT PROTECTION

ELECTROMECHANICAL

No. of Lines for
Principle

Stock Value for
Principle

Buyers’ Guide

Continue on page 30

Advert Index
Advert

Page

APEX

17

Coilcraft

24

Digi-Key Electronics

FC, IFC & 20

Advert
Mouser Electronics
Newark

Page
10, 11, 22, 23, 29, 31 & IBC
7

Metcase Enclosures

13

Rutronik

BC

eBOM.com

34

ECCO

19

Lansdale Semiconductor Inc

12

Sager

5

Memory Protection Devices (MPD), Inc

21

TTI

9
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Y

CM

MY

CY

CMY

K

Minimum Order
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% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

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

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

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
Continue on page 32

C

C

M

M

Y

Y

M

CM

Y

MY

Y

CY

MY

CMY

K

K

% 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)
Cinch
Cinch Connectivity/Bel
ERNI Electronics
FCI
Glenair
Harting
Harwin
Hirose Electric
ITT Cannon
ITT Cannon
JAE Electronics
JST
LEMO
LEMO
Mill-Max
Molex
Neutrik
NorComp
Phoenix Contact
Radiall
Souriau
Switchcraft Corporation
TE Connectivity

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

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

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

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

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

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

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

$0
$0
$0
$250

75.00%
75.00%
85%

59
5
20
10

550+
62
150
400+

Y
Y

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

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

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

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

50
50
50
50
50
50

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

Y
Y
Y
Y
Y
Y

N/A
42,454
38
24,145
N/A
26,533
N/A
77,568
34,078
33,780
20,389
14,293
14,948
4,620
6,663
N/A
N/A

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Y
Y
Y
Y
Y
Y

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

PASSIVES
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
Continue on page 33

Y
Y
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
Taiyo Yuden
Mouser Electronics
TDK
Mouser Electronics
TT Electronics
Mouser Electronics
United Chemi-Con (UCC)
Mouser Electronics
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INTERCONNECTION

OPTO ELECTRONICS

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

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

Y

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

$0
$0
$0

64.00%
99.00%
100.00%

50
50
50

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

Y
Y
Y

Y
Y
Y
Y
Y
Y

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

Y
Y
Y
Y
Y
Y
Y
Y
Y

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

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

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

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

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

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

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

M

75

N/A

$200

100.00%

15

275

N

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

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

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

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

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

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

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

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

N/A

N/A

N/A

N/A

N/A

N/A

N/A

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

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

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

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

50
50
50
10
50
50

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

Y
Y
Y
Y
Y
Y

BGA Capacity

Lead Free
Manufacturer

Prototyping

Design Capability

Full Turnkey

Cables and
Harnessing

Y

Y

Y

Y

Y

Y

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

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

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

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

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

HSI Sensing

HSI Sensing

405-224-4046

REED SWITCHES
www.hsisensing.com

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

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

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

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

OTTO

ECCO

773-767-2200

B&K Precision
Fluke
Keysight
Lascar Electronics
Tektronix
Teledyne LeCroy

Mouser Electronics
Mouser Electronics
Mouser Electronics

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

POWER & BATTERIES

SENSORS

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

Website

Turnover

1-248-677-4838

www.pektron.com

$66m

Location
Michigan & UK

Number of Surface
Mount Lines

Telephone

Y
Y
Y
Y
Y
Y

Employees

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

Contract Manufacturers Buyers’ Guide
Pektron

N/A
N/A
N/A

Website

Mouser Electronics
Mouser Electronics
Mouser Electronics

Manufacturer

102,917
934
18,246

Telephone

Vishay
Wurth
Yageo Corporation

Mouser Electronics
Mouser Electronics

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
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How does it work?

Principal Manufacturer launches
New Component

Distributor / Principal

Component release
published on eBOM.com

Live component pricing
+ quantities available

Buy components from a
Distributor of your choice

C

M

Y

CM

MY

CY

CMY

K

We thank our Customers and Suppliers
for their trust and allegiance in 2019
and are looking forward to continue
the great work in the coming years
To learn how your company can benefit from working with Rutronik call or email
+469-482-0917 | Sales-na@rutronik.com

www.rutronik.com

Committed to excellence

