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I’ve taken to binge-watching
YouTube videos. My latest excursion
is a channel called DiagnoseDan.
'DQGLDJQRVHVIDXOW\FDUVDQGÀ[HV
them. What makes this interesting
and useful is that Dan tends to
be the customers’ last hope after
other dealerships and independent
specialists have given up. As an
engineer, watching Dan’s diagnostic
process is fascinating. The rule is
always expect the unexpected.
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Connectors
1RWDOOFHUWLÀFDWLRQVDUHHTXDO

20

HMI Switches

The reason that I’m writing about
Dan is that too often, what appears
to be a faulty assembly (circuit
board assembly, module, motor etc)
turns out to be nothing more than a
broken connector or wire. If it’s not
a connector or wire, it’s probably a
sensor.

7KHNH\VWRHIIHFWLYH+0,

29

Day in the Life of a Component
%HKLQGWKHVFHQHV

To me this is fascinating given that
RQHRIWKHÀUVWHQJLQHHULQJDUWLFOHV
I wrote, some 30-years ago, was
about automotive reliability, with
the data suggesting that at the time
90 per cent of vehicle vaults were
related to wiring and connectors.
Somethings never seem to change.
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So, as a buyer, may I suggest you
give the lines on the bill-of-materials
which list connectors and wiring
the respect they deserve. This is
even more important given that
connectors are now just as likely to
be carrying signals as power.
Not all connectors and wires are
created equally so take care when
the thought of switching to a
cheaper product looks appealing.
Don’t take my word for it, watch
Dan at work and make your own
mind up.

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
DFFHSWHGE\WKHSXEOLVKHUVIRUORVVDULVLQJIURPDUWLFOHVLQIRUPDWLRQFRQWDLQHGDQGSXEOLVKHGb$OOULJKWVUHVHUYHG1RSDUWRIWKLVSXEOLFDWLRQPD\EHUHSURGXFHGRUVWRUHGLQDUHWULHYDOV\VWHPRUWUDQVPLWWHG
in any form without the written consent of the publishers. Cover image – ©shutterstock.com/alphaspirit
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ShowMeCables is now offering a new
line of commercial-grade Category 5e
M12 cable assemblies manufactured
by L-com. Designed to provide secure
connections for industrial networking,
the new M12 Ethernet cables are built to
endure harsh environments.

Fall 2019

With an IP68 rating and outdoor FR-TPE
jacket, L-com Cat5e M12 cables are ideal
for wet and corrosive environments and
can be used in industrial applications,
IDFWRU\DXWRPDWLRQRULQƓHOGEXV
networks. Assemblies feature locking
threads on either end to create a tight
VHDO$YDULHW\RILQGXVWULHVZLOOEHQHƓW
including manufacturing automation,
transportation, agriculture, robotics and
alternative energy.

ALSO INSIDE: NEWS • ENCLOSURES • HAZARDOUS PRODUCTS • WHATS NEW
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Product manager, Blake Woods,
explained: “Customers are really going
WRHQMR\WKHKLJKŴH[FDSDELOLWLHVRIWKLV
cable while not having to compromise
on durability or dependability.”
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ShowMeCables carries four variations
of the L-com Category 5e M12 four
position IP68 D-coded cables, including
male to male, male to female, male to
RJ45, and female to RJ45. Cables are
offered in multiple lengths and are
available for same day shipping.

EOL is not the end of the world.

AUTHORIZED
DISTRIBUTION

MANUFACTURING
SERVICES
LICENSED
MANUFACTURING

www.showmecables.com

100% Authorized by over 70 leading semiconductor manufacturers.
The world’s largest source of EOL and broadest range of active semiconductors.
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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
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,3&KDVDQQRXQFHGWKHODWHVWƓQGLQJVIURPLWV
North American printed circuit board statistical
program, revealing that sales and orders
in October 2019 continued to outpace the
previous year. The book-to-bill ratio rose to
1.11.
Total North American PCB shipments were
up 6.2 per cent compared to the same month
last year, however compared to the preceding
month, October shipments decreased 8.9 per
cent. PCB bookings were also up 2.2 per cent
year-over-year and increased 9.6 per cent from
the previous month.
IPC’s director of market research, Sharon Starr,
commented: “Business for the North American
PCB industry continues to outpace last year’s
performance. The spike in the book-to-bill
UDWLRWRDPRQWKKLJKUHŴHFWVWKHODVWWKUHH
months’ recovery in bookings. These results lay
the groundwork for continued sales growth in
the next two quarters.”
www.ipc.org

New source for 5G surge
protection
Cinch Connectivity Solutions, a Bel group
company, has announced availability of a
commercial grade surge arrester as part of a
new product series suitable for 5G network
protection. The new Midwest Microwave surge
arrester is available through distributors, DigiKey and Mouser.
Power surges or indirect lightning strikes can
create problems by causing network downtime,
ZLWKWKHSRWHQWLDOIRUVLJQLƓFDQWUHYHQXHORVVHV
The Midwest Microwave surge arrester protects
radio frequency and microwave systems from
VXUJHVZLWKRXWVDFULƓFLQJ5)SHUIRUPDQFH
The device features a tri-alloy plated brass
construction, providing multi-strike lightning
capability. Potential applications include cellular
base stations, public safety systems, Wi-Fi
networks, active antenna systems, 5G networks
and GPS systems.
www.belfuse.com

N
ES News
In Brief
Webinar unpacks eco
regulation
The Electronic Components
Industry Association recently
hosted a webinar to inform
members about regulatory
legislation that will impact
the industry’s global supply
FKDLQ7KLVLVWKHƓUVWLQDVHULHV
addressing compliance issues
and legislation including: the
circular economy; RoHS; REACH;
Prop 65; persistent organic
SROOXWDQWVFRQŴLFWPLQHUDOV
packaging; Basel Convention;
and batteries.
www.ecianow.org
FPGAs to hit $13 billion by
2026
Global Market Insights has
released its latest research
regarding the FPGA market,
revealing rapid growth in China
as companies in this region invest
KHDYLO\LQDUWLƓFLDOLQWHOOLJHQFH
Overall, FPGA market revenue
LVH[SHFWHGWRUHDFKELOOLRQ
by 2026. Other sectors driving
growth include innovation in
wireless communication and
automotive OEMs opting for
FPGAs to help implement
HIƓFLHQWVDIHW\V\VWHPV
www.gminsights.com
6RIWZDUHVLPSOLƓHVVXEVWDQFH
data
GreenSoft Technology has
released a software solution
for component manufacturers
to track material substance
data and respond to customer
data requests. The GreenData
Manager with Component
Disclosure Module automates the
management of parts data and
data updates for manufacturers
dealing with changing regulations
such as EU RoHS, EU REACH,
and California Proposition 65.
www.greensofttech.com
Committed to aerospace
quality
Global independent distributor,
NewPower Worldwide, has
achieved International Aerospace
4XDOLW\*URXSFHUWLƓFDWLRQ
to AS9120 and AS6081.
Demonstrating the company’s
commitment to quality, the
standards ensure streamlined
documentation, improved audit
DQGVXUYHLOODQFHHIƓFLHQF\DQG
enhanced supplier performance.
www.newpowerww.com

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

A smart solution for nextgen lighting
Mouser Electronics is now stocking a new
DXWRPRWLYHTXDOLƓHGPLFURFRQWUROOHUFRPSOHWH
ZLWK,6(/('FRPPXQLFDWLRQIRUQH[WJHQHUDWLRQ
smart LED lighting in automotive and industrial
applications.
The S32K ISELED-enabled microcontrollers
from NXP Semiconductors combine 32-bit Arm
&RUWH[EDVHGSURFHVVLQJSRZHUZLWKDFFHVV
to the ISELED ecosystem to offer a complete
hardware and software solution that enables
dynamic sequences and light parameters. The
,6(/('SURWRFROKHOSVDYRLGH[SHQVLYHH[WHUQDO
processes and ensures well-balanced light
parameters with tighter calibration and greater
processing control for RGB LEDs.
Devices include a production license and
a dedicated driver to run the ISELED serial
communication protocol. Furthermore, each
PLFURFRQWUROOHUFDQVHUYHDVDVLQJOHH[WHUQDO
master controller within the ISELED ecosystem
due to its robust feature set and superior
performance processing capabilities.
www.mouser.com

New range makes savings
easier to source
Newark has launched a new collection of
over 60,000 affordable components, tools
and test equipment under its the brand,
Multicomp Pro. The range brings together
products from Multicomp, Duratool, Tenma,
Pro-Power, Pro-Elec and Pro-Signal, making
it easier to identify high-value alternatives,
while assuring production-grade quality.
&XVWRPHUVFDQEHQHƓWIURPUHGXFHGXSIURQW
costs and product-lifetime savings.
Items from the new Multicomp Pro brand
are ideal for design and development
labs, service facilities and educational
establishments where budgets might
be restricted. Original equipment
manufacturers and contract electronics
PDQXIDFWXUHUVFDQDOVREHQHƓW
Managing director of CPC and global head
of private label at Newark, Chris Haworth,
said: “Our new Multicomp Pro brand
focusses on the very best private label
products, carefully selected from leading
global brands, giving customers access to
quality products with incredible value, and
average savings of 30 per cent compared to
branded alternatives.”
www.newark.com
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In touch with
sensor demand
Sager Electronics is now stocking Omron’s
W7ED capacitance-type touch sensor,
said to be ideal for low power applications
requiring clean environments and an easily
integrated solution. The sensor boasts a
ŴH[LEOHDQGORQJODVWLQJGHVLJQIRUDQ\
application requiring human capacitance
touch sensing, providing a long operating
life and high reliability due to its lowSURƓOHGHVLJQDQGODFNRIPRYLQJSDUWV
Measuring 15 by 15 by 5.5mm, Omron’s
W7ED series features a touch electrode
design and a capacitance-type conductive
technology able to detect changes from a
light touch.
www.sager.com

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

N
New source for MLCC
capacitors
Stackpole Electronics has released its
CML series MLCC capacitors, designed
to offer a wide capacitance range from
0.1pF up to 100μF in voltage ratings
from 10 to 100V.
Purchasers can choose the C0G
dielectric for exceptional stability and
accuracy and no aging effects, X7R
and X5R for broad capacitance range
and higher capacitance capability, and
Y5V for cost effective high capacitance
solutions with the best volumetric
HIƓFLHQF\

Need a secure supply of
MLCCs?

This ensures the CML is suitable for
various applications where small size,
low cost, and ease of manufacture are
critical. They can be used in feedback
circuits, for smoothing, by-pass,
coupling and decoupling applications,
as well as lower bulk capacitance
requirements.

Rutronik is working with its longstanding partner, Yageo, to secure a
long-term, supply of MLCC products in
response to the continued shortage of
ceramic capacitors. The company has
established a corresponding range of
stocked products for this purpose.
Yageo will continue to guarantee a
stable supply of MLCC across all sizes
and capacities and further expand
its manufacturing capacity. The
company says it will not abandon larger
manufacturing sizes, which will continue
to play a key role in the supply chain
ecosystem.

Pricing for the CML varies with
dielectric, size, capacitance, and
voltage with many popular size,
capacitance, and voltage combinations
currently in stock. Lead times are
currently 12 weeks.
www.seielect.com

Director product marketing passive
components at Rutronik, Stefan
Sutalo, commented: “Securing our
customers’ supply of high-quality MLCC
components from our partner is one of
our top priorities. This is why we have
established a corresponding range of
stocked products and can therefore
meet the various requirements.”

Delivering 5G solutions
with in-stock availability
Pasternack has announced a comprehensive
portfolio of 5G radio frequency solutions
serving the urgent needs of engineers and
technicians around the world with highgrade RF components and cable assemblies
shipped same day to support 5G innovation,
testing and deployments.
The ‘RF components for the next generation’
suite is comprised of thousands of active,
passive, interconnect and antenna products
supporting global sub-6GHz and millimeter
wave frequency band applications. These
components are essential building blocks
in 5G deployments and are powering 5G
application development and testing for
enhanced mobile broadband, missioncritical communications and emerging
internet of things applications.

08 January 2020 • www.electronics-sourcing.com

www.rutronik.com
In addition to a broad selection of readyto-ship 5G RF components, Pasternack
provides application-engineering-level
support and immediate online access to
datasheets, CAD drawings, pricing and
inventory.
Vice president of product management,
Gabriel Guglielmi, said: “We are seeing
an increased need for RF components
especially in 5G test and prototype
environments, where expedient delivery of
parts is a requirement,”
www.pasternack.com

Got Air?
6DJHU(OHFWURQLFVRIIHUVVWDQGDUGDQGFXVWRPDLUPRYLQJ
SURGXFWVWRPHHWDQ\WKHUPDOUHTXLUHPHQW
)URPD[LDODQGFHQWULIXJDOIDQV
EORZHUVDQGLPSHOOHUVWRDKRVW
RIFRROLQJVROXWLRQV
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DISTRIBUTION MARKET WATCH

Distributors expect a return to
sales growth in 2020
Increased demand for components from industrial and defense and aerospace OEMs and their contractors,
coupled with deployment of 5G networks will create greater demand for semiconductors, passives and other
components in 2020
James Carbone
Distributors are cautiously
optimistic that they will post
single-digit sales increases in
2020 because high inventory
levels in 2019 have been mostly
worked off and component
demand will increase after being
sluggish last year.
Distributors say that component
demand from industrial,
transportation and defense
and aerospace OEMs and their
contract manufacturers will drive
demand in 2020. In addition, the
deployment of 5G technology is
under way and will contribute to
component demand for at least
WKHQH[WˉYH\HDUVDQGPRVW
likely longer.
However, some distribution
executives say that while
component demand will rise in
2020, it could be impeded by
slower economic growth in the
U.S., China and Europe. Some
executives say that a recession is
possible, although not likely.
“Next year (2020), there is
going to be a dichotomy, said
Michael Knight, president, TTI
Semiconductor Group. “On one
hand there are a lot of things
that will put energy into the
market. On the other hand, there
is this growing pessimism and
fear that were going to slip into
a recession, maybe a global
recession. But I don’t think
the U.S. is going to go into a
recession,” he said.
Some distributors say while there

will be sales growth in 2020,
LWOLNHO\ZRQȠWRFFXULQWKHˉUVW
quarter and may not happen
until the second half of the year.
.QLJKWVDLGWKHˉUVWKDOIRIWKH
year would be “bumpy. I think
the second half of the year will
EHEHWWHUWKDQWKHˉUVWDQGZH
will start seeing nice momentum
build going towards 2021,’he said.

“I think the
second half of
the year will be
better than the
ﬁrst and we will
start seeing nice
momentum build
going towards
2021”

&KULV6WDQVEXU\FKLHIˉQDQFLDO
RIˉFHUIRU$UURZ(OHFWURQLFV
said “sales growth won’t return
until the second quarter or even
beyond. Inventories have largely
come down, but there’s still more
to come out although it is not a
large amount,” he said.
He said Arrow’s business last year
was “off across the board but we
have done better than the market
overall. That’s most pronounced in
Asia because we continue to take
share from regional distributors,”
said Stansbury. He added while
2019 was an off year for Arrow,
the distributor previously had 25
straight quarters of growth in
Europe, Middle East, and Africa
(EMEA) but that ended in the
third quarter of last year.
Some distributors are not sure
when business will get better.
“No one knows exactly when
the market will return to more
favorable dynamics,” said Alex
Iuorio, senior vice president
of supplier development for
Avnet Electronics Marketing
Americas. “What we do know is
that macro data, including the
U.S. Purchasing Managers Index,

0LFKDHO.QLJKW, president of
77,6HPLFRQGXFWRU*URXS
or PMI, hit a 10-year low in
September, and is now showing
signs of improving. The most
recent PMI data shows that in
the U.S. the November PMI is
at a seven-month high amid a
stronger upturn in new orders,”
he said.
He added as “we look towards
the new year and beyond that
to a new decade, we’re seeing
mid- to long-term opportunities
in retail and health care, and
positive trends in defense and
aerospace.” However, with other
industries such as industrial and
automotive,” we still see lingering
impact from recent regional
slowing such as that in EMEA.
“But a new decade promises new

opportunity across all of Avnet’s
key industries and geographies,
said Iuorio.

$VLJQLˉFDQWLPSDFW
One opportunity will be 5G
technology. Stansbury said 5G
ZLOOKDYHDVLJQLˉFDQWLPSDFW
on business because it will
make industrial IoT “easier to
access.” He said Arrow has a lot
of engineering capability and
works with small and medium
size customers on industrial IoT
solutions.
“If you look at 5G deployment,
it is obviously slow. I think there
are also questions right now
given the issues with Huawei.”
The Chinese company builds

Widest Selection

EXCLUSIVELY SPONSORED BY MOUSER ELECTRONICS

telecommunications equipment
including 5G networks and
smart phones. The U.S. has said
that Huawei’s infrastructure
equipment may allow China
to conduct surveillance on the
U.S. and there have been calls
for the U.S. to prevent the use
of products made by Huawei. In
2018, the United States passed a
defense funding bill that barred
the federal government from
doing business with Huawei
because of security concerns.

Knight agrees. He said 5G will
result in strong, steady growth for
a long time. “I think 5G will be the
story for the 2020s. As 5G comes
into play there will be many other
technologies applications that
get enabled by that low latency
such as telemedicine, telesurgery,
vehicle communications, and
autonomous driving” which will
drive component demand, said
Knight.

Nevertheless, 5G technology
will drive sales as networks
and new 5G smart phones are
built. However, there will be
much more to 5G technology
than smart phones. Len Jelinek,
director and chief analyst at IHS
Markit Technology, said IoT is a
“technology platform that will
enable a lot of things beyond
handsets.” For instance, the
low latency and low power of
5G will enable a lot more IoT
applications to be developed
because a lot of data can be
transmitted very quickly.

That will be welcome news
to all distributors, including
small- volume distributors that
specialize in design and new
product introduction such as
Mouser Electronics. Kevin Hess,
senior vice president of marketing
for Mouser, said the distributor
is expecting high single-digit
growth in 2020. He noted that
Mouser has increased its number
of customers and has seen a rise
in the number of component
orders. IoT applications, 5G
DQGQHZHPHUJLQJDUWLˉFLDO
intelligence applications should
contribute to sales growth over
the next several years.

“It should enable some better
form of autonomous driving,”
said Jelinek. “My belief is 5G will
GHˉQLWHO\EHDQHQDEOHUDQGZLOO
UHDOO\EHQHˉWȣWKHFRPSRQHQW
industry, not just in the short
WHUPEXWIRUˉYH\HDUV

Mouser has expanded its
warehouse adding more inventory
and will be well-positioned to
meet component demand, he
said. Extra inventory may be
needed because the electronics
industry often grows four times

Chris Stansbury, Arrow chief
ˉQDQFLDORIˉFHU

“Inventories have
largely come
down, but there’s
still more to come
out”
GDP, according to Pete Shopp,
senior vice president of business
operations for Mouser. “If GDP is
2 per cent that means electronics
should grow 8 per cent and if we
do a couple things right, we will
be at 12 per cent,” he said. That
should be our long-term average,”’
he said.

Solving trade issues
Shopp said if trade issues with
China can be resolved and
the problem of Brexit can be
settled, it should lead to more
economic growth and have a
positive impact on the electronics
industry. Shopp said that the
planned exit of the UK from the
European Union and the trade
war and tariffs with China have
contributed to lower GDP.

grown at a faster rate than the
Americas with the exception of
2019. “Asia was down a little bit
DQG(XURSHZDVUHODWLYHO\ˊDWȣ
he said.
Don Akery, president of TTI
Americas, said the distributor
was expecting mid-single-digit
growth in 2020. “We have seen a
few weeks where the bookings
have been surprisingly strong,” he
said in late October.
“Five to seven percent growth
is where we expect it to be
next year. Mil-aerospace is a big
part of our business,” said Akery.
And that’s going to be in the
double digits again although the
commercial air piece of it may
slow down due in part to the
Boeing 737 MAX being grounded.

GDP has been reduced by 1 per
because of Brexit and the tariffs,
said Shopp. So, If these issues
are resolved it will boost overall
economic growth which should
mean greater sales growth for
many distributors because large
and medium-sized distributors
sell globally and not just in
North America. Hess notes that
North and South America used to
account for more than 50 per cent
of Mouser’s business. “Now it’s
about 36 or 37 per cent. Europe
is about 26 or 27 per cent’s and
Asia the rest,” he said. Mouser’s
business in Europe and Asia has

No Minimum Order Quantites

Worldwide leading authorized
distributor of semiconductors
and electronic components.

Connectors

1RWDOOFHUWLƓFDWLRQV
are equal
3URGXFWPDUNHWLQJVSHFLDOLVWIRULQGXVWULDOÀHOGFRQQHFWRUVDW3KRHQL[&RQWDFW
86$'HDQ:6PLWKH[SORUHVWKH8/VWDQGDUGVEX\HUVQHHGWREHDZDUHRI
ZKHQSXUFKDVLQJSRZHUFDEOHVDQGFRQQHFWRUV
Power cabling and connectors
are a vast subject, covering
different levels of power
transmission that can feel
LQÀQLWHLQWKHLUYDULDWLRQ7KH
connectors for these cables
UHÁHFWWKLVLQWKHZLGHYDULHW\
RIVW\OHVDQGIRUPIDFWRUV
WKDWDUHLQXVHWRGD\:LWK
all this variation, along with
the extreme risks associated
ZLWKSRZHULWLVH[WUHPHO\
important that we ensure the
vessels used to transmit this
SRZHUDUHDVVDIHDVWKH\DUH
UHOLDEOH
Narrowing our focus, cabling
DQGFRQQHFWRUVWKDWRQO\FDUU\
power up to 16A can be used
to power a host of different
equipment such as AC and DC
motors, servos, and lighting
À[WXUHV%HFDXVHFRQQHFWLRQV

for these devices must be
UHOLDEOHDQGVDIHWKLUGSDUW\
FHUWLÀFDWLRQVDUHXVHGRQD
regular basis to ensure that
the cabling and connectors
VHOHFWHGDUHXSWRWKHWDVN
In the United States,
Underwriters Laboratories
LVWKHSULPDU\WKLUGSDUW\
RUJDQL]DWLRQWUXVWHGWRFHUWLI\
that electrical products are
VDIHIRUXVH7KDWDSSOLHV
QRWRQO\WRHOHFWULFDO
characteristics, but also to
the environmental protection
WKHFRQQHFWLRQDIIRUGV<RX
ZLOOÀQGWKH8/PDUNRI
FHUWLÀFDWLRQRQHOHFWULFDO
SURGXFWVDFURVVWKHVSHFWUXP
Manufacturers that wish to
submit their products for
FHUWLÀFDWLRQVRWKDWWKH\FDQ
EHXVHGLQWKHVHW\SHVRI
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DSSOLFDWLRQVZLOOJHQHUDOO\
have three different UL
VSHFLÀFDWLRQVWRUHIHUHQFH

UL 1977: Simple
FHUWLÀFDWLRQ
8/LVSUREDEO\RQH
of the more common test
VSHFLÀFDWLRQVXVHGIRU
HOHFWULFDOFRQQHFWRUV,WDOORZV
testing products that could
be rated to transmit 1,000A
of current or 600V AC or
'&,WGRHVKRZHYHUUHTXLUH
that the OEM purchasing the
FRQQHFWRULVDOVRWKHLQVWDOOHU
$VVHPEO\RIWKHFRQQHFWLRQ
after it leaves the OEM voids
WKH8/FHUWLÀFDWLRQ
7KLVVSHFLÀFDWLRQDOVR
GRHVQRWDFFRXQWIRUDQ\
environmental ratings for the
FRQQHFWRUVDORQH7RDFKLHYH

“”

:LWKWKHULVNV
DVVRFLDWHGZLWK
SRZHULWLVH[WUHPHO\
LPSRUWDQWWKDWZH
HQVXUHWKHYHVVHOV
XVHGWRWUDQVPLWWKLV
SRZHUDUHDVVDIHDV
WKH\DUHUHOLDEOH

Recent standards make M12 connectors
acceptable for power transmission as well as
signals and data

Connectors

8/FHUWLÀFDWLRQZLWKUHJDUGVWR
HQYLURQPHQWDOSURWHFWLRQWKH
FRQQHFWRUPXVWEHHYDOXDWHGLQLWV
LQVWDOOHGFRQGLWLRQ7KDWPHDQV
DQDGGLWLRQDOVXEPLVVLRQUHTXHVW
WR8/EH\RQGWKDWZKLFKDQ2(0
ZRXOGQRUPDOO\QHHGWRSHUIRUP
2EYLRXVO\SURGXFWVQHHGWREH
LQVWDOOHGSURSHUO\DQGFKHFNHGIRU
VDIHW\EXWWKLVFDQEHDFKLHYHG
LQDPRUHHIÀFLHQWPDQQHUE\
XVLQJSURGXFWVDSSURYHGXQGHU
DOWHUQDWLYHWHVWVSHFLÀFDWLRQV

UL 2238: Test environmental
protection
8/LVXVHGPRVWO\IRUGDWD
VLJQDODQGFRQWUROWUDQVPLVVLRQV
EXWZLOODOVRDFFRXQWIRUSRZHUDV
ZHOOZLWKD$9$&RU'&
OLPLWDWLRQ%HDULQPLQGKRZHYHU
WKDWEHFDXVHWKHVWDQGDUGZDVQ·W
ZULWWHQZLWKSRZHUDVLWVIRFXV
LWGRHVQRWVSHFLI\WKHPRVW
VWULQJHQWUHTXLUHPHQWV
2QWKHRWKHUKDQGWKLV
VSHFLÀFDWLRQGRHVDFFRXQWIRU
PDQ\RIWKHLVVXHVZLWK8/
7KHPRVWVLJQLÀFDQWLVWKDWLW
DOORZVIRUWKHGLUHFWWHVWLQJRI
HQYLURQPHQWDOSURWHFWLRQ:KLOHLW
VXEFRQWUDFWVRXWWKHZRUNWR8/
(DSURGXFWFDQEHOLVWHGZLWK
8/(QYLURQPHQWDO7\SH5DWLQJV
LQFOXGHGZLWKRXWDQDGGLWLRQDO
UHYLHZRIWKHFRQQHFWRULQLWVÀQDO
DSSOLFDWLRQ
$QRWKHUDGYDQWDJHRI8/
RYHU8/LVWKDWLWDOORZVIRU
FRQQHFWRULQVWDOODWLRQDWWKH2(0
RULQWKHÀHOG7KLVPDNHVLWPXFK
HDVLHUIRUHQGXVHUVWRLQVWDOO8/
FHUWLÀHGSURGXFWVIURPPXOWLSOH
2(0V$QRWKHUERQXVLVWKDWWKH
UHTXLUHPHQWVXQGHU8/OLQH
WKHFRQQHFWRUXSIRUXVHLQ1)3$
 $UWLFOH HQYLURQPHQWV
:KLOH8/WHVWLQJDQGFHUWLÀFDWLRQV
IRFXVPDLQO\RQHOHFWULFDOFDELQHWV
DQGLQGLYLGXDOFRPSRQHQWV
1)3$ORRNVPRUHDWWKHRYHUDOO
VLWHIRUVDIHW\.QRZLQJWKDW8/
DOUHDG\GHÀQHVWHVWLQJWKDW
FRLQFLGHVZLWK1)3$PDNHVWKH
ÀQDOLQVWDOODWLRQWKDWVPRRWKHU

EXWJRHVDIHZVWHSVIXUWKHU
DVLWVWHVWVWDQGDUGVDGGUHVV
SRZHUWUDQVPLVVLRQVDIHW\PRUH
WKRURXJKO\
)RURQHWKHUHLVQRFXUUHQWOLPLW
DQGWKHYROWDJHOLPLWLV9$&
RU'&6HFRQG8/UHTXLUHV
DVKRUWFLUFXLWFXUUHQWUDWLQJ
DQGPXVWPHHWDN$PLQLPXP
UDWLQJ7KLVLVRSWLRQDOXQGHU8/
EXWPRVWVXSSOLHUVGRQRW
RSWLQIRUWKDWDGGLWLRQDOWHVWLQJ
,WDOVRDGGUHVVHVQRWRQO\WKH
UHTXLUHPHQWVIRU1)3$EXW
DOVR1)3$HQYLURQPHQWV
7KHPRVWQRWLFHDEOHGLIIHUHQFH
EHWZHHQ8/DQG8/
LVLQWKHÀQDOFXUUHQWUDWLQJ
WKDWDFRQQHFWRUFDQDFKLHYH
$VDQH[DPSOHZHFDQORRN
DWLQIRUPIDFWRUFRUGVHWV
DQGFRQQHFWRUV0RVWZHUH
LQLWLDOO\FHUWLÀHGXQGHU8/
DOORZLQJIRUQHDUO\$
LQVRPHFRQÀJXUDWLRQV$VWKRVH
FRQQHFWRUVDUHUHWHVWHGXQGHU8/
VXSSOLHUVDUHÀQGLQJWKDW
$EHFRPHVWKHXSSHUOLPLW7KLV
LVJRLQJWRSURYHWURXEOHVRPHIRU
WKHIXWXUHRILQFRQQHFWRUV
7KHUHLVDQHZ0IRUPIDFWRU
QRZDYDLODEOHLQWKHPDUNHWWKDW
FDQDFKLHYHD$UDWLQJXQGHU8/
6LQFH0LVDERXWKDOIWKH
VL]HRIDLQFRQQHFWRULWZLOOEH
GLIÀFXOWWRMXVWLI\WKHH[WUDVSDFH
UHTXLUHGE\LQIRUWKHSULYLOHJH
RIUXQQLQJOHVVSRZHU

HIGH QUALITY
QUA
ALITY
CONNECTORS AND CAB
CABLES
BLES
B
L

Understand your application
$V\RXORRNIRUSRZHUFRQQHFWRUV
IRUGLIIHUHQWDSSOLFDWLRQV
UHPHPEHUWKDWZKLOH8/
FHUWLÀFDWLRQLVRIWHQUHTXLUHGQRW
DOOFHUWLÀFDWLRQVDUHHTXDO:KHQ
DGGUHVVLQJSRZHUQHHGVEHVXUH
WRFRQÀUPWKDWWKHSURGXFW\RX
FKRRVHLQFOXGHV8/VRWKH
LQVWDOODWLRQZLOOXOWLPDWHO\EHDV
VDIHDQGHDV\WRLPSOHPHQWDV
SRVVLEOH

LEMO, the Choice for
Innovative, Cutting-edge
Interconnect Solutions:

www.phoenixcontact.com

• Industrial
• Medical
• T&M
• Robotics
• Autonomous Vehicles

UL 2237: Specify
transmission safety
8/LVXOWLPDWHO\WKHPRVW
FRPSUHKHQVLYHVWDQGDUGIRU
SRZHUUHTXLUHPHQWV,WKDVDOO
WKHDGYDQWDJHVRI8/

®

®

The Original Push-Pull Connector
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The shape of
things to come
*DEH2VRULRVDOHVHQJLQHHUZLWK77,·V7UDQVSRUWDWLRQEXVLQHVVXQLWORRNVDWKRZHOHFWULÀFDWLRQ
will shape the connectors we buy for next generation industrial vehicles
While electric cars and mass
transit are reducing fossil
IXHOXVHWKHHOHFWULÀFDWLRQ
of shipping, agriculture
and industrial vehicles and
equipment are also priorities
for further reducing our
overall carbon footprint.
One of the biggest challenges
LQHOHFWULÀFDWLRQLVFUHDWLQJ
the connectors needed to
transmit power through the
next generation of electric
commercial vehicles, farm
equipment and construction
equipment. The industry
is working hard on new
innovations in connector
technology to help achieve
these goals.
As the new year begins, the
biggest areas of focus for
connector manufacturers
are increased amperage and
RXWSXWDVZHOODVÀQGLQJWKH
right shielding and safety
features to meet harsh-

environment requirements
while still reliably delivering
power where it’s needed.

Sourcing the right
materials

VSHFLÀHGZLOOKDYHWREH
tougher and more powerful
than those found in any
electric passenger vehicle, or
even an electric over-the-road
truck.

Today’s commercially
available connector
technologies can’t support the
loads that future applications
will require. Let’s start
with the problem of higher
amperage. While an electric
passenger vehicle may need
400A, a combine harvester
requires a much higher power
output than a car, not only
to move, but to perform its
tasks. In fact, the equipment
used in mining or construction
can easily require 800A and
higher because of the density
of materials they need to
move, not to mention the
weight of the machine itself.

7KHÀUVWDWWHPSWVDWGHVLJQLQJ
connectors to handle these
larger loads have resulted in
parts similar to those used
in electric rail applications:
connectors larger than a
laptop computer, designed
to pull the kind of power
that an electric harvester or
earth-mover will need. To
make those designs workable
long-term, however, will
require scaling them down
DQGÀQGLQJWKHULJKWPDWHULDOV
to deal with the three other
major needs of heavy-duty EV
connectors: heat dissipation,
durability and safety.

When it comes to
HOHFWULÀFDWLRQLQKHDY\
industries, the components

Any connector that handles
800A or more has to be able
to let the energy pass through
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Sales engineer with TTI’s Transportation
business unit, Gabe Osorio

Construction equipment is exposed to
weather, mud, dust, and harsh chemicals that
can damage connectors

Connectors
while maintaining its integrity
despite the heat created
from passing so much power
through the connection. Some
manufacturers currently offer
connectors that can meet
the need, but there are other
considerations that currentgen connectors will have to
evolve to address.
One of those is heat shielding,
a challenge that’s requiring
designers to think differently
in terms of materials. How
do you create a connector
housing that dissipates heat
quickly and effectively? A
lot is being done to identify
different plastic formulations
that can be used, as well as
different combinations of
materials.
7KHGLIÀFXOW\RIEDODQFLQJ
metal with other materials
isn’t just a question of cost,
but of weight: in order to run
PRUHHIÀFLHQWO\QHZHOHFWULF
vehicle and equipment designs
are focused on reducing
weight while also increasing
power. Connector suppliers
are aware of this balancing act
as well.
To add another layer of
complexity, these new, highamperage connectors must
also have adequate EMI
shielding and protection
from dust, moisture or
contaminants. Manufacturers
are experimenting with new
alloys of lighter metals as
well as composites that can

reduce both weight and
electromagnetic ‘noise.’
At a minimum, housings
won’t eliminate EMI but can
reduce it, especially housings
using aluminum alloy. New
developments in hybridvehicle cables and cable
shielding, as well as new
coating materials, may yield
results from a noise-reduction
standpoint.

Addressing
environmental
challenges
Another important factor
becomes clear when you
consider the places future
electric vehicles and
equipment will work. Some
applications, such as mining,
involve contained spaces and
ÁDPPDEOHJDVVHV2WKHUV
FRQWDLQÁDPPDEOHFKHPLFDOV
and potentially explosive
dust. In those environments,
any arc or spark from a
connector could cause a
GHDGO\H[SORVLRQRUÀUH7KH
high voltage connectors used
in such applications must be
VXIÀFLHQWO\LQVXODWHGIRUWKRVH
environments, with terminal
shielding and sealing that
meets much higher safety
standards than those used in
today’s most-common EVs.
Construction equipment
is constantly exposed to
weather, mud, dust, and harsh
chemicals—many of which are
corrosive and all of which can
IRXOFRQQHFWRUV(OHFWULÀHG

construction equipment needs
connectors, battery packs and
inverters that withstand the
kind of high-pressure spray
cleaning that diesel-powered
equipment can endure.
Instead of pulling industrial
machinery away to a charging
station, equipment and
vehicles could be designed
with battery packs that can be
switched out on the spot for
longer operation. But when
workers are dealing with such
a massive amount of energy,
enough to perhaps kill a
person instantly, how do you
design connectors that allow
for rapid serviceability while
maintaining the necessary
safety margins?
Manufacturers are meeting
the challenges of materials
selection, connector design
and packaging. The amount

New, high-amperage connectors must also
have adequate EMI shielding and protection
from dust, moisture or contaminants

of testing and evaluation
that is required means these
innovations are still making
their way to market. At TTI,
we’re working with suppliers
whose connectors can deliver
500A, but there’s still a
market need for highervoltage and higher-amperage
connectors that address other
future requirements.
Even so, those solutions
are coming—and who’s to
say that a breakthrough in
engineering labs in early 2020
couldn’t rewrite the book on
HV equipment and vehicles
much sooner than we expect?
www.ttiinc.com
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Buyers face critical
supply chain
challenges as the
new year begins
Constrained supply, diminishing sources of supply and higher than normal
lead times for some components will be some key issues for buyers in 2020
Many OEM and electronics
manufacturing services (EMS)
providers buyers may feel
that the purported ancient
Chinese curse of “may you live
in interesting times” applies to
them as the new year begins.
While the semiconductor
industry suffered double-digit
revenue decline in 2019, the
EMS industry grew its sales
10 to 13 per cent in 2019,
the third consecutive year of
double-digit growth for the
industry, according to New
Venture Research (NVR).
(See story page 18) While
EMS providers hope that
healthy sales growth will
continue in 2020, buyers will
face a plethora of interesting
supply chain challenges and
risk management issues,
including the trade war with
China, continuing supply base
consolidation and constrained
supply for some parts.
EMS buyers must also deal
with rising raw material costs,
the continuing problem of
counterfeit parts, and plan for
the possibility that a natural
disaster could stop production
of key components as it did
with the 2011 earthquake and
tsunami in Japan and severe
ÁRRGLQJLQ7KDLODQG
It is often the responsibility of
EMS buyers to work with their
OEM customers to mitigate
such risks or manage those
risks on behalf of OEMs.

“A key part of the service we
provide to our customers is
to help manage and mitigate
risk throughout the supply
chain, said Graham Scott,
vice president of global
procurement for EMS
provider Jabil Circuit. “We
have a systematic process
to address and manage risk
from geopolitical uncertainty
to natural disasters to ensure
continuity of supply.”
One uncertainty involves
component lead times.
While shortages of multilayer
ceramic capacitors and other
components have eased
compared to 2018, lead
times for many capacitors,
resistors and discretes “are
longer than the historical
norms,” according to Scott.
7KHUHDUHVHYHUDOUHDVRQV
including continuing supply
base consolidation which
has reduced the number
of suppliers and could
potentially impact pricing in
2020 and beyond, he said.
Rising labor costs and
reduced labor-force growth
in China and other traditional
low-labor cost countries
have contributed to supply
constraints which will likely
persist. For instance, China’s
average annual wages rose
by nearly 63 percent between
2011 and 2016, according
to China’s National Bureau
RI6WDWLVWLFV7KHLPSDFWRI
China’s one-child-per-family
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policy has been a slowdown
in population growth and
a decline in the size of the
workforce, which has driven
up wages and labor costs for
the electronics industry and
other businesses.
China’s workforce will
continue to decline, according
to the Chinese government. In
2017, China had an available
workforce of 900 million
SHRSOHEXWWKHÀJXUHZLOOGURS
by 200 million by 2030, the
government predicted.
Over the long term,
electronics buyers must
develop strategies to minimize
the effect of rising labor costs.
A partner that has extensive
global partnerships and
manufacturing footprint will
be essential to attain this,
according to Scott.
Higher labor costs can impact
component prices and so can
rising demand for certain
components from smart phone
and portable equipment
manufacturers. Increasing
demand could contribute to
tight supply in 2020.

Dealing with shortages
Another key challenge
for electronics purchasers
is component shortages.
While electronics purchasers
historically have had to deal
with component shortages
caused by a spike in demand
and/or lack of investment

James Carbone, contributing editor for
Electronics Sourcing

“”

Higher labor
costs can impact
component prices
and so can rising
demand for certain
components from
smart phone and
portable equipment
manufacturers

Purchasing
by suppliers in new capacity,
more shortages are occurring
because of technological
transitions by component
manufacturers.
Increasingly, component
manufacturers of critical
components are transitioning
production from lower margin
mature components to higher
functioning, higher price
components. As a result,
memory ICs, discretes and
some passive components
that are still widely used in
electronics equipment that
have long product lifecycles
are becoming increasingly
KDUGHUWRÀQG
One example is multilayer
ceramic capacitors (MLCCs).
MLCC manufacturers have
boosted production of
capacitors in small case sizes
such as 0201 and 01005.
Such parts are used in smart
phones, notebook computers,
handheld video games
among other products. At the
same time, some capacitor
manufacturers have ceased
to make capacitors in larger
case sizes such as 0603 or
1203. Larger case size parts
are used in systems that have
long product lifecycles such
as industrial, medical and
communications equipment.

While capacitor manufacturers
may increase capacity overall,
the increase tends to be for
parts in smaller case sizes.
Because capacitor suppliers
are being more selective in
the capacity investments that
they make, buyers should be
aware of the type of customer
a component manufacturer
supports.
Buyers need to work with
suppliers on visibility issues to
KHOSVXSSOLHUVSODQDQGIXOÀOO
their component needs. In
addition, with more mature
parts going end of life, buyers
need to develop strategies
that guarantee continuity of
supply if a supplier decides to
stop producing a needed part,
according to Scott.

Trade war continues
One issue that buyers will
continue to have to deal with
in 2020 is the trade war and
tariffs. “Rising tariffs are
putting a painful squeeze
on many U.S. electronics
manufacturers,” said Shawn
DuBravac, chief economist
for trade association IPC.
“Many are facing supply-chain
disruptions and steeper costs
from the tariffs that have
been imposed to date, and the
impacts will grow as the trade
war drags on,” he said.

Randall Sherman, president
of New Venture Research,
added tariffs have become
DVLJQLÀFDQWKHDGDFKHDQG
is causing redistribution of
sourcing away from China.”
7KHÀQGLQJVRIDUHFHQW,3&
survey of the impact of tariffs
on electronics manufacturers
concur with that assessment.
Fifty-one percent of
electronics companies
responding to the IPC survey
said they are now sourcing
from countries other than
China as a result of increased
tariffs on Chinese imports.
That means EMS buyers must
work with OEM customers to
ÀQGDQGTXDOLI\QHZVRXUFHV
of components and other
production materials.

by James Carbone

“”

Buyers need to
work with suppliers
on visibility issues
to help suppliers
SODQDQGIXOƓOOWKHLU
component needs

The survey also found 86
per cent of U.S. electronics
compnaies are troubled by
the higher tariffs imposed by
the United States and China
on each other’s imports and
some are investing less in the
United States and hiring fewer
workers as a result. More
than a third of companies
report they cannot increase
their prices to cover the cost
of higher import tariffs due to
various factors.
About 69 per cent of
companies report lower

Electronics manufacturing services revenue
increased by more than 10 percent in 2019.
Source: New Venture Research
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SURÀWPDUJLQVDVDUHVXOW
RILQFUHDVHGWDULIIVSHU
FHQWUHSRUWWKH\DUHUHGXFLQJ
LQYHVWPHQWLQWKH8QLWHG
6WDWHVDQGSHUFHQWVD\
WKH\DUHFXWWLQJEDFNRQ
KLULQJDQGRUUHGXFLQJ
KHDGFRXQWWKH,3&VXUYH\
VDLG
%HVLGHVWDULIIVPDQ\(06
EX\HUVDUHFKDOOHQJHGE\D
VKULQNLQJVXSSO\EDVHFDXVHG
E\PHUJHUVDQGDFTXLVLWLRQV
%X\HUVDUHIHHOLQJWKHLPSDFW
RIFRQVROLGDWLRQWKDWKDV
UHGXFHGWKHQXPEHURI
VXSSOLHUVLQWKHHOHFWURQLF
FRPSRQHQWVPDUNHW
ZKLFKKDVGHFUHDVHGSDUWV
DYDLODELOLW\7KHEDGQHZV
IRUEX\HUVLV0 $DFWLYLW\
LVFRQWLQXLQJ,Q
,QÀQHRQDFTXLUHG&\SUHVV
6HPLFRQGXFWRU1;3ERXJKW
0DUYHOO·V:L)LFRQQHFWLYLW\
SRUWIROLR216HPLFRQGXFWRU
SXUFKDVHG4XDQWHQQDDQG
1YLGLDDFTXLUHG0HOODQR[
0RUHFRQVROLGDWLRQLVOLNHO\
LQ
&RQVROLGDWLRQLQWKHVXSSO\
EDVHZLOOFRQWLQXHWRUHGXFH
WKHLQGXVWU\·VLQYHVWPHQWV
LQWRQHZSURGXFWLRQOHDGLQJ
WRIXUWKHUVXSSO\FRQVWUDLQWV
DVGHPDQGVWDUWVWRUHWXUQ
WRQRUPDOOHYHOVVDLG6FRWW
'XHWRWKLVLQFUHDVHGULVN
LW·VFULWLFDOIRUEX\HUVWR
XQGHUVWDQGWKHVXSSO\EDVH
DQGLWVVWUDWHJLFWHFKQRORJ\
GLUHFWLRQKHVDLG:LWKWKH
LQFUHDVLQJFRQVROLGDWLRQRI
VXSSO\EX\HUVQHHGWRPDNH
VXUHWKH\KDYHIHZLIDQ\
VLQJOHVRXUFHVIRUSDUWVZKLFK
ZRXOGPHDQTXDOLI\LQJQHZ
VXSSOLHUV
$QRWKHUVXSSO\FKDLQLVVXH
EX\HUVPXVWGHDOZLWKLV
ULVLQJODERUFRVWV2(0EX\HUV
LQYROYHGLQRXWVRXUFLQJ
GHFLVLRQVPXVWUHYLHZWKHLU
VXSSO\FKDLQVDQGDVVHVV
HPHUJLQJJHRJUDSKLHVZKHUH
FRVWVDUHORZHU2(0VQHHG

WREDODQFHWKHULVNDQGFRVW
RIPRYLQJSURGXFWLRQDQG
VXSSO\FKDLQVWRSODFHVOLNH
,QGRQHVLD,QGLD0H[LFRDQG
QHZUHJLRQVRI&KLQDVDLG
6FRWW

Working with distributors
7RPDQDJHVXSSO\FKDLQULVNV
(06SURYLGHUVRIWHQZRUN
FORVHO\ZLWKNH\FRPSRQHQW
PDQXIDFWXUHUVWRLGHQWLI\
SRWHQWLDOULVNVDQGGHYHORS
VWUDWHJLHVWRDGGUHVVWKHP
(OHFWURQLFVGLVWULEXWRUVDUH
RIWHQSDUWRIPDWHULDOVRXUFLQJ
DQGULVNPDQDJHPHQW
VWUDWHJLHVRI(06FRPSDQLHV
'LVWULEXWRUVRIWHQSURYLGH
LQYHQWRU\ÁH[LELOLW\IRU(06
SURYLGHUV´6LQFHGLVWULEXWRUV
W\SLFDOO\KDYHPXOWLSOH
FXVWRPHUVIRUFRPPRGLW\
LWHPVWKH\FDQVKLIWLQYHQWRU\
WRPHHWFXVWRPHUQHHGVµVDLG
6FRWW´,QDGGLWLRQWKH\FDQ
ERQGLQYHQWRU\ZLWKLQWKHLU
ZDUHKRXVHVWRVXSSRUWRXU
FXVWRPHU·VUHTXLUHPHQWVµ
'LVWULEXWRUVFDQKHOS
(06FRPSDQLHVPDQDJH
FRPSRQHQWREVROHVFHQFH
0DQ\KDYHKXPLGLW\
FRQWUROOHGIDFLOLWLHVWRVWRUH
ODVWWLPHEX\LQYHQWRU\
'LVWULEXWRUVRIWHQVXSSRUW
VXSSO\FKDLQPRGHOVVXFK
DVFRQVLJQPHQWDQGYHQGRU
PDQDJHGLQYHQWRU\ 90, 
SURJUDPVDQGGLVWULEXWRUVFDQ
PDQDJHVRPHRIWKH´PRUH
IRFXVHGFRPSRQHQWOLQHVµ
VDLG6FRWW
0DQ\GLVWULEXWRUVKDYH
ODUJHFXVWRPHUEDVHVDQG
VWURQJUHODWLRQVKLSVZLWK
FRPSRQHQWPDQXIDFWXUHUV
´,QFDVHVZKHUH-DELOKDV
OLPLWHGWUDQVDFWLRQVZLWKD
VXSSOLHUGLVWULEXWLRQSOD\V
DUROHLQHVWDEOLVKLQJD
-DELOUHODWLRQVKLSZLWKWKDW
FRPSRQHQWPDQXIDFWXUHUµ
KHVDLG
(06SURYLGHUVRIWHQXVH
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GLVWULEXWRUYDOXHDGGHG
VHUYLFHVVXFKDVSDUWV
SURJUDPPLQJFXVWRP
PDUNLQJDQGNLWWLQJZKLFK
DUHKHOSIXOLQQHZSURGXFW
LQWURGXFWLRQSURGXFWLRQUDPS
SKDVHV

by James Carbone

EMS industry posts
double-digit sales
growth
7KHHOHFWURQLFVPDQXIDFWXULQJVHUYLFHV
(06 LQGXVWU\SRVWHGDWKLUGVWUDLJKW\HDU
RIGRXEOHGLJLWJURZWKLQDVUHYHQXH
LQFUHDVHGIURPDERXWELOOLRQLQ
WRELOOLRQLQDFFRUGLQJWR1HZ
9HQWXUH5HVHDUFK
´7KHUHKDVEHHQDJRRGUHFRYHU\LQ
FRPSXWHUVPDLQO\DVUHSODFHPHQWVDOHV
RIHQGRIOLIHSURGXFWVµZKLFKLVKHOSLQJ
WKH(06LQGXVWU\WRJURZVDLG5DQGDOO
6KHUPDQIRXQGHUDQGSUHVLGHQWRI195
+HVDLGWHOHFRPLQGXVWU\KDVFRQWLQXHGLWV
VWURQJJURZWK´DVDUHVXOWRI*SKRQHV
URXWHUVPRGHPVDQGRWKHUQHWZRUNJHDU
EHLQJGHSOR\HGµ&RPPXQLFDWLRQVDQG
FRPSXWHUSURGXFWVZLOOFRQWLQXHWREHWKH
VHJPHQWVGULYLQJWKHODUJHVWJURZWKLQWKH
HOHFWURQLFVLQGXVWU\7KRVHVHJPHQWVZLOO
FRQWLQXHWREHVWURQJIRU\HDUVEHFDXVH
FORXGFRPSXWLQJVRFLDOPHGLDSODWIRUPV
DQGUHDOWLPHGDWDDQGYLGHRVWUHDPLQJ
PHDQVPRUHFRPSXWHUDQGZLUHOHVV
LQGLFDWLRQKDUGZLOOEHPD\QHHGHG
)LIWKJHQHUDWLRQFHOOSKRQHWHFKQRORJ\ZLOO
EHDQLPSRUWDQWGULYHUWRWKH(06LQGXVWU\
EXWLWLVXQFOHDUZKHQ*ZLOOKDYHD
ELJLPSDFWRQ(06EXVLQHVV´,W·VQRWD
TXHVWLRQRIZKHWKHULW·VJRLQJWRKDSSHQ
RUQRW,W·VMXVWDTXHVWLRQRIWLPLQJµVDLG
5HYDWKL$GYDLWKLFKLHIH[HFXWLYHRIÀFHU
GLUHFWRURI(06SURYLGHU)OH[7KH
UROORXWRI*VRIDUKDVEHHQ´VSRWW\µKH
VDLG´(XURSHDQG$VLDKDYHEHHQVORZ
1RUWK$PHULFDKDVUDPSHGXSDOLWWOHELW
IDVWHU:KHQLWGRHVKDSSHQZH·UHZHOO
SRVLWLRQHG,ZRXOGVD\ZLWKDOOWKHPDMRU
*SURYLGHUVµVDLG$GYDLWKL
6KHUPDQVDLGWKHFRQVXPHUPDUNHWKDV
EHHQVXUSULVLQJO\JRRGLQ1RUWK$PHULFD
ZLWKGHYLFHVIRUWKHVPDUWKRPHDQG
QH[WJHQHUDWLRQJDPLQJGHYLFHV7KH
WUDQVSRUWDWLRQLQGXVWULHVKDYHEHHQVWHDG\
ZLWKDXWRPRWLYHDGRSWLQJGULYHUVDIHW\
DVVLVWDQFHWHFKQRORJLHVDFFRUGLQJWR
6KHUPDQ
2QHUHDVRQIRU(06JURZWKLV2(0V
WKDWDUHGHSHQGHQWRQ(06SURYLGHUV
PRUHWKDQHYHU´(06SURYLGHUVKDYH
EHFRPHWKHWUXHSDUWQHURIWKHLU2(0
FXVWRPHUVLQDOODVSHFWVRIPDQXIDFWXULQJ
0RVWDUHLQYHVWLQJLQGHVLJQVHUYLFHV
DQGSURWRW\SLQJWKDWLVEHLQJGULYHQE\
'PDQXIDFWXULQJWHFKQRORJLHVµVDLG
6KHUPDQ

Market Report

,V\RXUƓQJHU
RQWKHSXOVH"
Purchasers keen to stay abreast of supply chain trends
should check out the latest IPC ‘Pulse of the Electronics
Industry’ survey in which electronics manufacturers
report slowing growth and cautious optimism

Electronics manufacturing
growth has a less optimistic
outlook than in previous
quarters

Electronics manufacturing growth is slowing
worldwide with a less optimistic outlook
than in previous quarters, although the
industry is still generally positive, according
to results of the IPC’s fourth-quarter 2019
‘Pulse of the Electronics Industry’ survey.
Based on responses from 82 companies that
make up a representative sample of the
industry, global third-quarter 2019 sales
growth was at its lowest level since mid2017, with predicted sales growth for the
current quarter down further.
Current-state scores for Europe and the
Americas turned negative this quarter.
6DOHVRUGHUVDQGSURÀWPDUJLQVDUHPRYLQJ
in a positive direction on balance, while
labor and material costs, ease of recruiting,
inventories and order backlogs are having a
negative impact.
That said, the industry’s expected direction
in the next six months remained generally
optimistic with all business indicators
looking positive. Among the industry
segments, PCB fabricators are the most
optimistic about the next six months.
Overall, the industry expects its health to
UHPDLQJHQHUDOO\JRRGWKURXJKWKHÀUVW
quarter of 2020 despite some slowing.
Looking to the next 12 months, the
business outlook is positive in all regions
except Asia where the uncertainty of USChina trade relations is contributing to a
lackluster 12-month outlook. Generally,
respondents ranked economic uncertainty
as the leading concern in terms of impact
on future business growth. Asked about
trends that are increasing costs, respondents
predominantly cited the tight labor market
DQGWUDGHFRQÁLFWV
Looking to the future, the internet of things
and smart systems are seen as the number
one growth driver, followed closely by 5G/
high-speed communications. Defense and
aerospace topped the list of growing vertical
markets with medical device and LED
lighting also cited.
www.ipc.org
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HMI Switches

The keys to
effective HMI
Human machine interface systems are the critical link between user and machine. EAO offers a
useful list of factors to consider before you decide which interface products to specify
Whether it’s a simple twobutton panel or an extensive
software-based system, a
well-designed HMI system
should allow the user to
perform necessary actions
while providing noticeable
feedback and essential system
information. Every decision,
from the layout to control
element selection, style, and
color, must be focused on
providing functionality and
interactivity for the user,
increasing ease-of-use and
improving productivity.

Determine operational
requirements
Factors such as user
environment, operating
temperature, humidity,
dust or vibration, are all
pivotal considerations when
determining material and
functionality choices for HMI.
As safety should always be
the top priority, it’s also vital
to understand who will be
operating the HMI. What is
their role? Are they expert
or novice users? Will they be
operating with or without
gloves? These are just some of
the many questions to ask.

Select control elements
After determining the
application, functional
requirements and operator
needs, you’re ready to select
the control elements. For basic
alphanumeric or graphical
displays, LCD and LED nontouch displays are an ideal
choice.
Touch displays are better
suited for HMI systems
requiring increased
interactivity, however, it’s
important to remember your

key operational requirements
when selecting a touch
display. For example, resistive
touchscreens, which are
RSHUDWHGE\DÀQJHURUVW\OXV
are popular in industrial
applications due to their
high resistance to moisture,
dust, oil and cleaning agents.
Infrared touchscreens, which
UHJLVWHUZKHQDÀQJHURU
object breaks an infrared light
beam, are an ideal option for
workers wearing gloves.
Yet, touch displays also run
the risk of a ‘false trigger’.
Unwanted reactions, which
can be caused by anything
from moisture to electrical
interference, are one of the
biggest safety and productivity
concerns for HMI systems. As
a result, touch displays are not
suitable for all applications.

Specify tactile controls
In scenarios where touch
displays are not suitable,
particularly where the HMI
is not in the operator’s
direct line of sight, tactile
control elements and
electromechanical devices
provide an alternative.
Devices such as pushbuttons,
emergency stops, selector
switches and optical and
acoustic signaling devices
offer intuitive use, reliability
and safety.
When selecting
electromechanical devices,
it’s important to consider the
materials used and how the
devices are installed, as well
as their compatibility with any
other systems.
HMI design is not a one
VL]HÀWVDOODSSURDFK0L[HG
technology solutions combine
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touch screens with tactile
HOHPHQWVWRSURYLGHEHQHÀWV
such as intuitive operation,
discrete pushbuttons,
illumination and softkeys.

Think about safety
When specifying an HMI, you
must consider all available
safety mechanisms and select
the most effective one. For
example, emergency stop
switches are covered by strict
regulations and are actuated
via a manual action, while
keylock switches require some
sort of prior authentication
before being activated.
Standards are immensely
important as both general and
LQGXVWU\VSHFLÀFUHTXLUHPHQWV
can dictate features,
functional attributes and even
the placement or color of
components.
Remember, a poor HMI
system can alienate users
or even encourage them to
circumnavigate the system,
resulting in poor or unsafe
system performance. HMIs
should therefore create an
optimal user experience with
a mix of design and layout
considerations, such as style,
color, and tactile response
coupled with ergonomic and
intuitive operation. Working
with a knowledgeable HMI
and mixed technology
solutions expert such as EAO
is the best way to specify
DQ+0,V\VWHPWKDWVDWLVÀHV
unique requirements.
eao.com

+0,VHQDEOHWKHHIƓFLHQWRSHUDWLRQDQG
PRQLWRULQJRIHVVHQWLDOSURFHVVHVb

“”

Every decision, from the
layout to control element
selection, style, and
color, must be focused on
providing functionality
and interactivity for the
user, increasing easeof-use and improving
productivity

Forecast

Ready for a double squeeze?
Managing director of marketing at Rutronik, Markus Krieg, believes the US China trade war
could impact component availability while 5G growth may see lead times increase again

Q

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

The trade war between the US
and China will leave clear marks.
,IWKHGLVSXWHEHFRPHVWRXJKHU
the components industry in North
America will be one of the victims.
With a world market share of over
40 per cent in the semiconductor
market, China is the most
LPSRUWDQWWUDGLQJSDUWQHURIWKH
US semiconductor industry. If
there are further trade blockades,
PDQ\KLJKWHFKMREVZLOOEHDW
VWDNH7KHORQJHUWKHGLVSXWH
ODVWVWKHPRUHUHJLRQVZLOOLVRODWH
themselves so, ultimately there are
QRZLQQHUVLQWKLVÀJKW

We are currently in a downturn
phase for the semiconductor
industry but also for passive
components in North America.
The World Semiconductor Trade
6WDWLVWLFVÀJXUHVVKRZWKDWWKH
1RUWK$PHULFDQPDUNHWLVVKRZLQJ
WKHGHHSHVWGRZQWXUQLQDJOREDO
FRPSDULVRQ,WLVGLIÀFXOWWRVD\
when we will have passed the
low point, but we do not expect a
VLJQLÀFDQWUHFRYHU\XQWLOWKHHQG
of Q2 2020.
What trends or shifts
KDYH\RXLGHQWLÀHGDQG
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:HUHFRPPHQGWLPHO\SODQQLQJ
in procurement and continuous
observation of lead times. After
all, it doesn’t matter which
FRPSRQHQWLVPLVVLQJWRKDOW3&%
SURGXFWLRQ2QO\UHJXODUFRQWDFW
ZLWKVDOHVWHDPEULQJVVHFXUH
information.

NORTH AMERICA

ECT

ALSO

PUB

What advice would
you give to purchasing
professionals for 2020?

sourcing
9

MMG

Q

We currently expect stable lead
WLPHVIRUWKHÀUVWTXDUWHURI
2020. Investment in the start of
*SURGXFWLRQZLOOVLJQLÀFDQWO\
LQÁXHQFHFRPSRQHQWVXSSO\
:HH[SHFWDVKRUWDJHRI0/&&V
in particular, potentially by
the end of Q2 2020. The new
5G infrastructure in China will
SURYLGHVLJQLÀFDQWJURZWK
Smaller markets will probably
have to take a back seat in terms
of supply. In addition to base
stations, 5G infrastructure could
also include the IoT infrastructure
RUWKHWUDIÀFFRQWUROLQIUDVWUXFWXUH
LQ&KLQD1HZGLJLWDOEXVLQHVV
PRGHOVZLOOEHJURZWKGULYHUV
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RENEW YOUR REGISTRATION NOW TO RECEIVE ALL
12 MONTHLY 2020 EDITIONS OF ESNA
Have you renewed your FREE registration in the last 12 months?
To ensure that you receive or continue to receive your own
FREE OF CHARGE printed edition of this publication you must
renew your registration every 12 months
Registration is fast and easy, just visit www.electronics-sourcing.com/register/ and complete the registration information
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Manufacturer?

Private Labeler?

Sub-contractor?

Do you
really know
your inductor
supply chain?

3rd Party Broker?

Non Franchised
Distributor?

Finally to
Your Factory

With
Coilcraft
you do!

When you buy direct from Coilcraft,
you can trust that every order is 100%
genuine parts. After all, we are the only
magnetics supplier that manufactures
every product we ship.

Coilcraft

Straight to
Your Factory

No private labelers. No middle men.
No counterfeits.
So, when sourcing RF and power magnetics, don’t compromise. Trust the leader.
Buy direct at www.coilcraft.com.

®

WWW.COILCRAFT.COM

Anti-counterfeiting

Cracking down
on counterfeits
Taking a tough stance on counterfeiting is second nature for distributor, Mouser. With
LWVDQWLFRXQWHUIHLWVWUDWHJ\FHUWLÀHGWRDHURVSDFHVWDQGDUGVWKHFRPSDQ\VXSSRUWV
SXUFKDVHUVLQDOOVHFWRUVWRPLWLJDWHLQYHQWRU\ULVN
Authorized global distributor,
Mouser Electronics, is rightly
proud of its accreditation to
AS6496. This is the aerospace
industry’s exacting standard
for anti-counterfeit measures
in authorized electronic
component distribution—
with Mouser enthusiastically
claiming its position as the
ÀUVWWRUHFHLYHFHUWLÀFDWLRQ
The standard sets
requirements for the
DYRLGDQFHGHWHFWLRQ
mitigation and disposition
of counterfeit products in
the authorized distribution
supply chain. Recognized
internationally, the standard
requires authorized
GLVWULEXWRUVWRKDYHD
counterfeit mitigation policy
and a counterfeit electronics
parts control plan in place.
Purchasers looking to reduce
the risk of counterfeit
electronic parts entering the
supply chain can therefore
accomplish this by using
distributors accredited to
AS6496.
Vice president of quality
at Mouser, Chuck Amsden,
explained: “By becoming
accredited to AS6496,
Mouser demonstrates
that we are committed to
SURYLGLQJFXVWRPHUVZLWK
only authorized, genuine
components. From sales to
shipping, Mouser is dedicated
WRSURYLGLQJFXVWRPHUVZLWK
the right product, on time,
HYHU\WLPH2XUPLVVLRQLVWR
be the source most preferred
by engineers and buyers to
design, prototype, test and
manufacture electronics.”

Rigorous processes
Despite growing concerns
RYHUFRXQWHUIHLWSDUWVHQWHULQJ
the supply chain, Mouser
customers can order with
FRQÀGHQFHNQRZLQJWKDW
Mouser has rigorous processes
LQSODFHWRSUHYHQWFRXQWHUIHLW
products from entering
LWVLQYHQWRU\2YHU
semiconductor and electronic
component manufacturers
count on Mouser to help
them introduce their products
into the global marketplace.
Purchasers, Mouser states, can
H[SHFWSHUFHQWFHUWLÀHG
genuine products that are
fully traceable from each
manufacturer.
0RXVHUUHFHLYHGWKH$6
DFFUHGLWDWLRQLQIDOO
from the Performance
5HYLHZ,QVWLWXWHDVSDUWRI
WKH&RXQWHUIHLW$YRLGDQFH
Accreditation Program. The
CAAP audit was based on
$&DXGLWFULWHULDFUHDWHG
MRLQWO\E\35,WKH(OHFWURQLF
&RPSRQHQWV,QGXVWU\
Association and aerospace
2(0UHSUHVHQWDWLYHV
&$$3LVDFRRSHUDWLYHLQGXVWU\
effort to mitigate the risk
of introducing counterfeit
parts into the supply chain,
supporting compliance
WKURXJKRXWWKHDYLDWLRQ
space, and defense industries.
The program was established
to enable organizations
like Mouser that purchase
components and assemblies
WRGHPRQVWUDWHWKDWWKH\KDYH
systems in place to identify
counterfeit products, and to
minimize the risks associated
with them. CAAP accreditation
reassures purchasers of the
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RUJDQL]DWLRQV·YLJLODQFHDQG
ability to act appropriately.

Exacting quality control
,QDGGLWLRQWR$60RXVHU
LVDOVRUHJLVWHUHGWR$6'
,62DQG$16,(6'
6WKHLQGXVWU\·V
gold standards for quality,
control, and electrostatic
discharge protection. This
quality management system
DGGVDGGLWLRQDODYLDWLRQ
space and defense industry
requirements, including
procedures and processes for
WKHSUHYHQWLRQRIFRXQWHUIHLW
parts. Registration to these
standards demonstrates a
focus on traceability, risk
management, process control
and documentation.
0RXVHU(OHFWURQLFVVWULYHV
WRHPSRZHULQQRYDWLRQ
among engineers and
EX\HUVDOLNHE\GHOLYHULQJ
DGYDQFHGWHFKQRORJLHV,Q
addition to stocking the latest
components, the company’s
ZHEVLWHRIIHUVDGYDQFHG
search methods to help locate
LQYHQWRU\TXLFNO\'DWDVKHHWV
VXSSOLHUVSHFLÀFUHIHUHQFH
designs, application notes,
technical design information,
and engineering tools are all
online, further encouraging
customers to buy with
FRQÀGHQFH
www.mouser.com

“”

By becoming
accredited to
AS6496, Mouser
demonstrates that
we are committed to
providing customers
with only authorized,
genuine components

EOL is not the end of the world.

AUTHORIZED
DISTRIBUTION

MANUFACTURING
SERVICES

LICENSED
MANUFACTURING

THE SEMICONDUCTOR LIFECYCLE SOLUTION™
100% Authorized by over 70 leading semiconductor manufacturers.
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Exclusively sponsored by

An eye
on 2020
To start the year, John Denslinger peers into his crystal ball
to see how the triple impacts of 5G, IoT and the Cloud will
drive growth in 2020

Future gazing

U

•

sually 2020 indicates one has excellent eyesight: the natural
ability to see far and near with equal clarity. Isn’t foresight a
wonderful gift? If only we had similar vision forecasting the
coming year.

2019 might best be described as a year of retrenchment. Previous
growth markets softened, new applications grabbed little attention,
lead times remained extended, inventories stymied, and the book-to-bill
stayed mostly negative throughout the year. Perhaps the biggest drag
was the stalling out of 4G smart phone production and the demand falloff left in its wake. 2020 looks to be another story.
For the record, I don’t profess to have 2020 vision, especially the ability
to see far into the second half with absolute clarity. My forecast is merely
reading market conditions, applying typical component cycle trends,
assessing the health of the global economy, and looking for potential
roadblocks to progress. For the moment, let’s assume suppliers invested
in the appropriate technology, expanded their production capacity
to meet increasing demand, and perhaps the greatest unknown, our
industry avoids those tangential risks that hinder growth (more on this
point later).
As for market conditions, look for three main drivers according to Dale
Ford, chief analyst at ECIA: 5G, IoT, and ‘the Cloud’. He describes it as
the ‘forces coming together’. I see it as a symbiotic relationship. The
build out of every future infrastructure will incorporate, by necessity,
all three technologies for seamless communications. Notice 5G captures
most of the media headlines, but the ramp in component demand will
likely not occur until late in the year. That means IoT will initially lead
the way entering 2020. The demand for sensors of all types, wireless
connectivity, gateways, microcontrollers, antennas, and energy enabling

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

devices will be great. Closely following will be the Cloud. It too will
resume a major growth role in 2020 as more data centers are needed
to handle massive amounts of data captured via IoT and transmitted
through 5G communication networks. Processors, power management
and sensors will be sought in volume. And coming back to 5G, while
it may be slow coming, it will soon become the industry’s tsunami. As
production ramps, global demand for all components will be enormous.
It may make the 4G component shortage of 2017-18 look small.
Adding further credence to this positive growth projection is
semiconductors. According to Dale Ford, semis are about to start a new
annualized growth cycle around mid-2020 typical of its four year trend
KLVWRU\7KDWVHHPVWRÀWWKHPDUNHWFRQGLWLRQVMXVWGHVFULEHGDERYH
assuring an upward path is likely.
$VIRUWKHJOREDOHFRQRP\VLJQLÀFDQWLQIUDVWUXFWXUHEXLOGRXWVZLOO
accelerate. Each will ultimately deploy all three technologies. The
key deliverable driving the investment: leadership…. countries
and companies seeking to establish dominant global, competitive
advantages.
Lastly, I spoke of potential roadblocks and tangential risks that may
stymie growth. Among those concerns are: expanded trade barriers;
anti-competitive regulatory measures; cybersecurity intrusions; and
disparate rules governing a free internet. Any one of these risks could
QHJDWHWKHJURZWKDQGEHQHÀWRI*/HW·VKRSHZLVHUKHDGVSUHYDLO
By now you might surmise 2020 should be a growth year and you would
EHULJKW%XWJLYHQWKHVRIWOHDGLQIURP4ZLOOEHÁDWZLWK
gradual acceleration starting mid-Q2.

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

Frequency products
Tiny RTC extends battery life in wearables
Maxim’s MAX31341B nanoPower real-time
clock is ideal for space-constrained systems
such as wearables, medical monitors, pointof-sale equipment and portable terminals.
Designed to extend battery life, as well as
saving power and space, the new nanoPower
RTC is said to be more than 35 per cent smaller
than the tiniest RTC alternatives available.
According to Maxim, the MAX31341B achieves

WKHVHVDYLQJVE\RIŴRDGLQJWKHFHQWUDO
microcontroller from timekeeping. This allows
for greater energy savings during sleep cycles
and extension of battery runtime. The device,
which operates at less than 180nA, is available
in a wafer-level package measuring 2.0 by
1.5mm.
www.maximintegrated.com

Perfect timing for
aerospace buyers
SiTime has unveiled its Endura MEMS
timing solutions for aerospace and
GHIHQVHDSSOLFDWLRQVVXFKDVƓHOGDQG
satellite communications, precision
GNSS, avionics, and space. The
Endura products are engineered to
perform in harsh conditions such as
severe shock, vibration, and extreme
temperature, which are routine in
these applications. The devices also
RIIHUPD[LPXPFKRLFHZLWKƓYHPLOOLRQ
possible part numbers created from 17
programmable products.
Executive vice president of marketing,
Piyush Sevalia, explained: “When
exposed to high levels of shock,
vibration and extreme temperatures,
legacy timing components have
been prone to failure, degrading
system performance and reliability.
To solve these problems, SiTime
created an oscillator system of silicon
MEMS, analog circuits, compensation
algorithms and advanced packaging,
which is designed to outperform other
available timing solution in harsh
environments.
“As an example, Endura precision
TCXOs deliver four parts per trillion
per g of acceleration sensitivity,
which is 50 times better than legacy
quartz-based solutions. With such
performance, we believe that Endura
will transform the oscillator landscape
in aerospace and defense.”
SiTime’s portfolio of commercial
off-the-shelf Endura products spans
six oscillator types and 17 products.
All devices offer programmable
options with some offering specialized
programmable features. This provides
purchasers with a large selection and
WKHDELOLW\WRFRQƓJXUHHDFKGHYLFHWR
VSHFLƓFDSSOLFDWLRQUHTXLUHPHQWV
www.sitime.com
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Day in the Life of a Component

Behind the
scenes
From order placement right through to delivery, ESNA takes a
look at a day in the life of an electronic component
You probably know the little
thrill you get when the mail
man hands you an eagerly
awaited parcel containing a
product you ordered online.
In B2B business the thrill
might be a bit smaller and
the parcel a bit bigger, but on
time shipment is even more
important, otherwise a whole
production line may come to
a halt.
Most people only have a
vague idea of the underlying
processes that lead to
a successful delivery of
electronic components. As a
broadline distributor, Rutronik
needs to cope with a variety
of different shipment volumes
and product quantities.
Depending on the order, some
tasks may vary, but in general,
the majority of customer
orders are handled in a similar
way.

An order is placed
:HOOÀUVWO\DQRUGHULV

not just an order. To offer
FXVWRPHUVSHFLÀFVROXWLRQV
there are three different
types of logistics systems
available: a delivery plan
system, a Kanban system, and
a consignment warehouse.
These consist of standardized
elements but can be adjusted
WRÀWLQGLYLGXDOUHTXLUHPHQWV
Each order is channeled via
the main logistics hub in
Germany but gets processed in
the warehouse location closest
to the recipient. This helps
ensure a globally uniform
standard of service.

Delivery plan system
This is pretty much your
basic ordering process and
is suitable to all available
components at Rutronik.
Based on expected production
ÀJXUHVWKHFXVWRPHUIRUZDUGV
their desired bill of materials
WR5XWURQLNDWÀ[HGLQWHUYDOV
The BOMs are then subject to
warehouse operations and »
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Day in the Life of a Component
» get picked, packed and sent
out to the customer in the
desired time frame.

Consignment warehouse
A consignment warehouse
is ideal for manufacturing
lines that can face short-term
ÁXFWXDWLRQVDQGQHHGDKLJK
degree of independence from
delivery schedules.
But what does that mean in a
practical way? A consignment
warehouse is designed
to work like a Rutronik
warehouse at the customer’s
premises. The client provides
the storage space and
Rutronik provides the stock.
The customer is then free to
take out parts according to
production capacity, which
UHVXOWVLQJUHDWHUÁH[LELOLW\
than a delivery plan system.
7KHIXOÀOOPHQWVFKHGXOH
FDQEHEDVHGRQDIRUHFDVW
much like the delivery plan

system, or on a component
consumption report that states
the withdrawn quantities and
SDUWQXPEHUV

Kanban system
7KLVV\VWHPFRPELQHVWKH
previous two systems. The
VRFDOOHG.DQEDQFRQWDLQHUV
DUHGHÀQHGLQWKHUXQXS
ZLWKDFHUWDLQÀOOLQJTXDQWLW\
of components and are
tagged with an individual
LGHQWLÀFDWLRQFRGH7KLV
code contains all necessary
information of the container’s
contents including part
QXPEHUVTXDQWLW\DQG
location. The codes are listed
RQD.DQEDQFDUG,QFDVHD
container is empty, this card
ZLOOEHIRUZDUGHGWR5XWURQLN
electronically, which then
starts the delivery process and
WKHFRQWDLQHUZLOOEHUHÀOOHG
Parts enter the warehouse
A fully functioning warehouse
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LVFRPSDUDEOHWRDZHOORLOHG
machine. Many different
parts are working together to
guarantee a smooth operation.
:LWKDZDUHKRXVHWKLVEHJLQV
EHIRUHWKHDFWXDOLQFRPLQJ
shipment even arrives. Due to
ORJLVWLFWUDFNLQJLWLVSRVVLEOH
to know well in advance
which shipment contains
which parts, in what quantity,
and what package size. This
means that every component
LVDOUHDG\ERRNHGLQWRWKH
ORJLVWLFV\VWHPEHIRUHLW
even reaches the warehouse.
This accelerates the process
RIODEHOLQJDQGVWRUDJHDQG
JXDUDQWHHVIXOOWUDFHDELOLW\
of components during their
ZKROHMRXUQH\,W·VHYHQ
SRVVLEOHWRNQRZEHIRUHKDQG
if a shipment contains parts
WKDWDUHXUJHQWO\UHTXLUHGE\
DFXVWRPHUDQGQHHGWREH
handled as a priority. »

7RRIIHUFXVWRPHUVSHFLƓFVROXWLRQV
WKHUHDUHWKUHHGLIIHUHQWW\SHVRI
ORJLVWLFVV\VWHPVDYDLODEOH

Day in the Life of a Component
» After the parts have been
received, each package unit
is inspected visually, and is
then individually marked
with a label that contains all
necessary information, such
as Rutronik’s part number,
and the supplier number,
before storage. By doing so,
full traceability of each part is
ensured, and we can intervene
in a part transaction at any
given time.
After the customer has chosen
their preferred logistics
solution, everything is ready
IRUWKHÀUVWRUGHUZKLFKVWDUWV
a variety of internal processes
at Rutronik.

Components are picked
Picking describes the actual
removal of the component
from the warehouse shelf.
The customer’s order is
forwarded to a picker together
with the exact location of
the goods. This minimizes
the time spent looking for
VSHFLÀFFRPSRQHQWVLQVLGH

the warehouse, which, at
22 billion articles readily
available, can take quite
some time. The individual
orders that need to be picked
are not chosen randomly.
An algorithm that takes
numerous parameters into
consideration prioritizes
the order of sequence, so
each shipment arrives at the
customer on time.
The picked items are placed in
a container, called a ‘tote’ that
is then forwarded for shipping
on a conveyor belt. Each tote
has an ID-tag, so every order
can be tracked individually
during the ordering process.
When a tote reaches the
shipping area, a complex
infrastructure of conveyor
belts direct it automatically to
the packing station with the
OHDVWWUDIÀF7KLVDOVRHQVXUHV
an absolute minimum of
transit time for the shipment
inside the warehouse.

Items are packed for
shipping
During packing, items
are handled according to
FXVWRPHUVSHFLÀFQHHGV
Components that are sensitive
to humidity are stored within
a special packing inside the
warehouse and get checked
multiple times during picking
and packing. It’s also possible
to have the goods marked
ZLWKFXVWRPHUVSHFLÀFODEHOV
or have a second outbound
inspection, in addition to
the mandatory inbound
inspection.
By offering additional services
like these, processing time
at the customer’s premises
can be minimized. This
way, each shipment reaches
its destination exactly the
way the customer wants it
to be and can be processed
immediately.

“”

Each tote has
an ID-tag, so
every order
can be tracked
individually during
the ordering
process

www.rutronik.com
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SEMICONDUCTOR MARKET WATCH

Semiconductor industry will
recover in 2020
While the semiconductor industry will post single-digit growth in 2020, buying conditions will favor semiconductor
purchasers as there will be ample capacity to meet demand

James Carbone
Buyers can expect plentiful
supply, normal lead times and
price declines for most integrated
circuits and discretes in 2020,
despite stronger chip demand
and lower inventory levels
compared to 2019.
While many semiconductor
manufacturers have cut back on
capital expenditures, there’s still
ample capacity for manufacturing
expansion that occurred in
2018. The capacity that was
added resulted in semiconductor
inventory levels growing last year
as shortages of some memory
ICs and discretes were mostly
eliminated.
Inventory levels fell back half in
the second half of 2019, but there
still is some excess inventory
that has yet to be worked off. As
a result, unless there is a huge
spike of demand that continues
for months, there should be
more than enough supply to
meet demand, especially in the
ˉUVWKDOIRIDFFRUGLQJWR
analysts. Prices for many chips
should decline and lead times

should not be a problem in 2020.
Chip buyers can expect price
erosion for memory ICs, analog
chips, sensors, optoelectronics
and discretes in 2020.
High inventory levels, declining
demand and lower prices resulted
in worldwide semiconductor
revenue falling 12.8 per cent to
$409 billion in 2019, according
to World Semiconductor Trade
Statistics (WSTS).
Much of the semiconductor
revenue decline was due to
falling sales for memory ICs and
by a steep drop of chip prices in
2019, according to researcher
IC Insights. For instance, the
average DRAM price fell 44 per
cent in 2019, resulting in a 37 per
cent decline of DRAM revenue.
By comparison, the average
integrated circuit price fell 10 per
cent, the researcher said.
The steep decline in
semiconductor revenue in 2019
was due to a kind of perfect
storm of events. First, demand
for end products was weak,

By the Numbers

said Len Jelinek, director and
chief analyst for researcher IHS
Markit. “Handsets were saturated,
everyone has a PC, car sales
declined” and data centers eased
back on purchases of servers, he
said.
Weak end equipment demand
came after two years of
increased capital spending
and capacity expansion by
chipmakers. Semiconductor fabs
were optimized “and running
at high volumes as end market
demand slowed down,” he said.
“Inventories increased to high
levels not only for the chip guys
but through the channel,” he said.
As a result, chipmakers reduced
prices hoping to stimulate
demand. “Well, it did not work
because there were only so many
handsets and so many PCs and
so many servers” to be built, said
Jelinek.

Demand will bounce back

The good news for semiconductor
companies is sales growth will
return in 2020 and revenue
should increase almost 6 per

cent from $409 billion in 2019 to
$433 billion in 2020, WSTS said.
Semiconductor revenue will rise
6.3 per cent in 2021.
While semiconductor demand
and sales revenue will increase,
it probably won’t happen
until the second half of the
year, according to Jim Feldhan,
president of Semico Research.
He said declining chip industry
sales will “bottom out in the
March/April time frame and
then things will improve, but it
won’t be a V-shaped recovery
to start. It will be slow because
we think the overall economy
is going to be sluggish in 2020,”
he said. Feldhan forecasts about
3 per cent revenue growth for
semiconductors and 8.7 per cent
growth in unit shipments in 2020.
While all categories of integrated
circuits declined in 2019, the
trend will reverse in 2020. Analog
chip sales declined 7.9 per cent
in 2019, but will rise 5.3 per
cent 2020, said WSTS. Memory
IC revenue fell 33 per cent in
2019, but sales will increase

$68.3 billion
The forecasted size of the industrial semiconductor market in
2023. Source: IHS Markit

$408.9 billion

8.7%

The size of the global semiconductor market in 2019.
Source: WSTS

The expected rate of growth of semiconductor unit shipments in 2020. Source: Semico Research

33%

$460.2 billion

The rate of decline of the total memory market in 2019.
Source: WSTS

The total value of the global semiconductor market in
2021. Source: Semiconductor industry Association

Same-day Shipping

EXCLUSIVELY SPONSORED BY MOUSER ELECTRONICS

The only two semiconductor
categories that posted sales
growth in 2019 and will rise
again in 2020 were sensors and
optoelectronics. Optoelectronics
sales grew 7.9 per cent in 2019
and will post a 12.5 per cent
increase in 2020. Sensor sales
increased 2 per cent 2019 and
revenue will rise 5.4 per cent in
2020, according to WSTS.
Analysts say sales growth for
chipmakers will increase in 2020
because inventory levels will be
lower than 2019, and demand
will increase from key customers
segments.
“The key drivers for the
semiconductor industry will be
5G, servers, and automotive,”
said Jelinek, “The largest and
PRVWVLJQLˉFDQWGULYHUHVSHFLDOO\
in the short-term will be the
transition to 5G” because it will
be an enabling technology, he
said. “The smartphone will be
WKHLPPHGLDWHEHQHˉFLDU\RI
5G technology and will receive
the most attention, but as 5G
networks become deployed they
will serve as enabling platforms

for future growth across multiple
market segments,” he said.

Wait until 2021

Some industry analysts say 5G
will have a positive impact on
the semiconductor industry, but
5G won’t affect the industry too
much in 2020. “It certainly will
give sensors and discretes a little
boost next year, but we’re still
early in the rollout of systems
that can take advantage of the
higher speeds and near instant
transmissions of data through
the network,” said Rob Lineback,
senior market analyst for IC
Insights. He said 4G LTE will
continue to be the dominant
cellular generation for several
more years.
Feldhan said that 5G
infrastructure is being built “but
it has not gotten the momentum
to have a major impact in the
market this year.” There’s a lot of
5G development and 5G networks
are being built and there are a
few 5G phones on the market
today and we will see more
coming out in 2020.
Feldhan noted that there are
some 5G networks in large
metropolitan areas. “It is a
chicken or an egg thing. Service
providers are starting to build 5G
networks, but they don’t want to
do a whole buildout when there
aren’t really that many phones

($ billions worldwide)

Industrial semiconductor market
to post steady growth

52

52.1

18

19

55.7

20

59.7

21

63.7

22

68.3

23

Internet of Things and 5G technology will help drive the industrial
semiconductor market for the next
several years. Source: IHS Markit

After declining 12.8 per cent in 2019,
semiconductor revenue will bounce
back growing nearly 6 per cent in 2020.
Source: WSTS

Semiconductor
sales rebound
468.7

($ billions worldwide)

4.1 per cent in 2020. Logic sales
dropped 4.3 per cent but will rise
6.5 per cent this year. Discrete
semiconductors suffered just a
.6 per cent decline in 2018 and
will increase 3.8 per cent in 2020,
according to WSTS.

433
412.2

17

408.9

18

out there,” he said. The real
impact of 5G will start in 2021
and continue through 2023.
Automotive will continue to be
a driver for semiconductors in
2020 and beyond because of the
proliferation of infotainment,
advanced driver assistance
systems (ADAS) and the
development of the autonomous
vehicle. However, automotive
only represents about 9 per
cent of all semiconductor sales.
The segment will grow as a
percentage of sales, but it will
remain relatively small compared
to other segments.
Semiconductor sales to
automotive totaled about $42
billion in 2019, according to
IHS Markit. However, computer
and storage semiconductor
sales totaled $145 billion,
while wireless communication
accounted for $119 billion of chip
sales.
Jelinek notes automotive uses
a lot of mature semiconductors
such as MOSFETs, and “those cost
about $.25-$.30, so you are not
talking about $75-$100 chips.”

Authorized Distributor

460.2

19

20

21

However, as more vehicles are
equipped with infotainment
systems, more advanced
electronics and displays will be
used so. “There is tremendous
opportunity for growth,” for
semiconductors sold to the auto
industry, said Jelinek. “But is it
enough to swing the dial in the
total semiconductor industry,”
asked Jelinek. “No, it isn’t,” he said.
However, it will be a growing
segment for semiconductor
companies that focus on the
automotive industry and for
companies that are supplying
ICs for infotainment, and ADAS
systems.
Increased demand from 5G and
automotive applications and
other customer segments will
result in less price erosion in
2020. DRAM tags will fall about
SHUFHQWZKLOH1$1'ˊDVKZLOO
increase 2 per cent. Prices for
optoelectronics will decline 2.7
per cent, sensor tags will drop 3.9
per cent and the average price for
discretes will decline 3.5 per cent,
according to IC Insights.

Worldwide leading authorized
distributor of semiconductors
and electronic components.

Circuit protection products

New source for TÜVFHUWLƓHGIXVHDGDSWHUV
Phoenix Contact’s photovoltaic
string protection fuses have now
EHHQFHUWLƓHGE\WKH795KHLQODQG
WHVWLQVWLWXWHLQDFFRUGDQFHZLWK
GHPDQGLQJ3I*WHVWV

%XLOWLQVKXQWVLPSOLƓHVIXVHVRXUFLQJ
6FKXUWHUKDVDGGHGDQHZYDULDQWWRLWV576WKHUPDOIXVHUDQJHZKLFKLVQRZ
DYDLODEOHZLWKDQLQWHJUDWHGVKXQW
'HYHORSHGWRSURWHFWLQWHJUDWHGSRZHUVHPLFRQGXFWRUVIURPRYHUKHDWLQJWKLV
UHŴRZDEOHWKHUPDOVZLWFKFDQEHVROGHUHGRQFRQYHQWLRQDOUHŴRZVROGHULQJ
PDFKLQHVZLWKSURƓOHVXSWRr&SULRUWRPHFKDQLFDODFWLYDWLRQ
7KHQHZRYHUWHPSHUDWXUHSURWHFWLRQGHYLFHFRPHVLQWKHVDPHGLPHQVLRQV
DQGPD[LPXPEUHDNLQJFDSDFLW\DVLWVSUHGHFHVVRUGHVSLWHLWVDGGLWLRQDOVKXQW
IXQFWLRQDOLW\:LWKDE\PPIRRWSULQWLWFDQKDQGOHRSHUDWLQJFXUUHQWVRIXS
WR$DQGUDWHGYROWDJHVRIXSWR9'&

7KHVXEFRPSRQHQWVKDYHEHHQ
WHVWHGLQDFFRUGDQFHZLWK,(&
IRUFRQQHFWRUVDQG,(&IRU
IXVHOLQNVDQGWKHLUVDIHWULJJHULQJ
KDVEHHQFRQƓUPHG7KLVPHDQV
XVHUVFDQEHDVVXUHGWKDWXQGHU
WKHFRQGLWLRQVGHVFULEHGLQWKH
VWDQGDUGVSKRWRYROWDLFV\VWHPVDUH
UHOLDEO\SURWHFWHGDJDLQVWUHVLGXDO
FXUUHQWV

)HDWXULQJDQLQWHJUDWHGUHVLVWDQFHZLWKORZWHPSHUDWXUHGHSHQGHQFHWKHQHZ
GHYLFHHQDEOHVSUHFLVHFXUUHQWPHDVXUHPHQWDQGDGGLWLRQDOQRQWKHUPDOFLUFXLW
SURWHFWLRQ7KLVPDNHVLWLGHDOIRUSURWHFWLRQDJDLQVWWKHUPDOUXQDZD\LQSRZHU
VHPLFRQGXFWRUVDQLQFUHDVLQJO\FRPPRQSKHQRPHQRQGXHWKHWUHQGWRZDUGV
LQFUHDVLQJSRZHUGHQVLW\DQGPLQLDWXUL]DWLRQRIHOHFWURQLFFLUFXLWV

)XVHDGDSWHUVLQWKH6XQFOL[IDPLO\
DUHHTXLSSHGZLWK/LWWHOIXVHIXVH
OLQNVIRUWR$DQGDUHUDWHG
IRUYROWDJHVXSWR97KH
SURWHFWLYHHOHPHQWVDUHGHVLJQHG
WRSURYLGH,3SURWHFWLRQDQGDUH
SDUWLFXODUO\VXLWHGIRUVDIHƓHOG
FDEOLQJEHWZHHQ39SDQHOVDQG
LQYHUWHUV

schurter.com

www.phoenixcontact.co.uk
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2.:KDVODXQFKHG($6<7(&DQHZUDQJHRIŴDQJHGSODVWLF
HQFORVXUHVIRUPRGHUQVHQVRUHOHFWURQLFVZKLFKFDQEH
PRXQWHGTXLFNO\DQGHDVLO\RQSROHVWXEHVRUŴDWVXUIDFHV
7KHVH,3UDWHGSURGXFWVDUHGHVLJQHGWRVXUYLYHLQGXVWULDO
environments both indoors and outdoors. Applications include
,R7,,R7VHQVRUV\VWHPVVHFXULW\DQGPRQLWRULQJ,7FRQWURO
environmental, medical and laboratory technology.
7KHŴDWEDVHKDVDFXUYHGUHFHVVWKDWPDNHVWKHHQFORVXUHHDV\
WRPRXQWRQSROHV,QWHJUDWHGPRXQWLQJŴDQJHVKDYHKROHVIRU
SDQKHDGVFUHZVDQGDSHUWXUHVIRUFDEOHWLHV7KHWRSVHFWLRQLV
VRIWFRQWRXUHGIRURSWLPXPHUJRQRPLFV

GaN FET ready for volume roll-out

,QWHUQDOVFUHZSLOODUVLQWKHWRSDQGEDVHPHDQHDFKHQFORVXUH
FDQDFFRPPRGDWHWZR3&%V7KHKRXVLQJVDUHDVVHPEOHGXVLQJ
WDPSHUSURRIVWDLQOHVVVWHHO7RU[VFUHZVSHUIHFWIRUPHGLFDO
electronics.

Nexperia has announced its entry into the gallium
QLWULGHƓHOGHIIHFWWUDQVLVWRUPDUNHWZLWKWKHLQWURGXFWLRQRI
WKH9*$1:6$DUREXVWGHYLFHZLWKDJDWH
VRXUFHYROWDJHRIs9DQGDWHPSHUDWXUHUDQJHRIWR
r&7KHGHYLFHIHDWXUHVDORZ5'6 RQ DQGIDVWVZLWFKLQJ
WRGHOLYHUKLJKHIƓFLHQF\

)RXUVL]HVUDQJHIURPE\E\LQWRE\
E\LQ7KH\DUHPROGHGIURP89VWDEOH$6$3&)57KH
VWDQGDUGFRORULVRIIZKLWH 5$/ 3ULFHVVWDUWDW
2SWLRQVDQGDFFHVVRULHVLQFOXGH,3VHDOVE\PPVHOI
WDSSLQJVFUHZV IRU3&%V DQGD7RU[7VFUHZGULYHU
www.okwenclosures.com

What’s New

Sensor enclosures available
in two plan sizes and heights

+LJKSHUIRUPDQFHDSSOLFDWLRQVLQFOXGH[(9GDWDFHQWUHV
WHOHFRPLQIUDVWUXFWXUHLQGXVWULDODXWRPDWLRQDQGKLJK
HQGSRZHUVXSSOLHV1H[SHULDōV*D1RQVLOLFRQSURFHVVLV
robust, boasts proven quality and reliability and is highly
VFDODEOHDVZDIHUVFDQEHSURFHVVHGLQH[LVWLQJVLOLFRQ
IDEULFDWLRQIDFLOLWLHV0RUHWKLVGHYLFHLVDYDLODEOHLQWKH
LQGXVWU\VWDQGDUG72SURYLGLQJ*D1SHUIRUPDQFHLQD
IDPLOLDUSDFNDJH
*HQHUDOPDQDJHURI1H[SHULD026EXVLQHVV
group, Toni Versluijs, said: “Our GaN technology is ready
IRUYROXPHSURGXFWLRQDQGZLWKVFDODELOLW\WRPHHWKLJK
YROXPHDSSOLFDWLRQV7KHDXWRPRWLYHVHFWRULVDNH\IRFXV
DQGRQHZKLFKLVIRUHFDVWWRJURZVLJQLƓFDQWO\IRUWZR
GHFDGHVDVHOHFWULFYHKLFOHVUHSODFHWKRVHSRZHUHGE\
traditional internal combustion engines in personal and
public transport.”

One device for accurate AC
measurement
/(0ōVQHZ5RJRZVNLFRLOVPHDVXUHFXUUHQWXSWR$$&
ZLWKDFFXUDF\FODVV7KH$58UDQJHDFKLHYHV,(&
FODVVZLWKRXWWKHQHHGIRUDGGLWLRQDOFRPSRQHQWVVXFKDV
resistors or potentiometers to calibrate the coil.
$FFRUGLQJWR/(0WKHUDQJHEHQHƓWVIURPDSDWHQWHGFRLOFODVS
that eliminates inaccuracy caused by sensitivity to the position
RIWKHFRQGXFWRULQVLGHWKHORRS7KLVSURYLGHVDUREXVWŌWZLVW
DQGFOLFNōFORVXUH
8QOLNH/(0ōV$575RJRZVNLFRLOVWKH$58UDQJHFDQ
be installed outdoors as the models are compliant
ZLWK89ZDWHUGXVWDQGLFHUHVLVWDQFHVWDQGDUGV7KH
UDQJHLVDOVRUXJJHGLVHGIRUGXUDELOLW\LQH[WUHPH
HQYLURQPHQWVLQFOXGLQJDQRSHUDWLQJWHPSHUDWXUHUDQJHRI
WRr&$QLQWHUQDOVKLHOGSURWHFWVDJDLQVWH[WHUQDOƓHOGV
LPSURYLQJDFFXUDF\DQGRSWLPLVLQJSHUIRUPDQFHIRUVPDOO
current measurements.
'HVLJQHGWRRIIHUHDVHRILQVWDOODWLRQDVZHOODVEHLQJWKLQQHU
DQGPRUHŴH[LEOHWKDQVSOLWFRUHFXUUHQWWUDQVIRUPHUVWKH
$58FDQEHPRXQWHGTXLFNO\E\VLPSO\FOLSSLQJRQWRWKH
FDEOHWREHPHDVXUHG$58FRLOVFRPSOHWH/(0ōV$&FXUUHQW
PHDVXUHPHQWSRUWIROLRVXSSRUWLQJIXWXUHGLVWULEXWLRQQHWZRUN
DSSOLFDWLRQVDQGVROXWLRQVIRUPHDVXULQJHOHFWULFDOSDUDPHWHUVLQ
the Smart Grid.
www.lem.com

www.nexperia.com

Power connectors upgrade
minimizes assembly time
(PHUVRQKDVHQKDQFHGWKH$SSOHWRQ$3RZHUWLWHVHULHV
RISLQDQGVOHHYHSOXJVUHFHSWDFOHVDQGFRQQHFWRUVZLWK
QHZIHDWXUHVGHVLJQHGWRSURYLGHIDVWHUDQGHDVLHUƓHOG
assembly, greater environmental protection and improved
ZRUNHUVDIHW\&DSDEOHRIVXSSO\LQJUHOLDEOHSRZHUWRKHDY\
GXW\HOHFWULFDOHTXLSPHQWƓ[HGRUSRUWDEOHWKHVHULHVLVVDLG
WREHWKHQH[WJHQHUDWLRQRISRZHUFRQQHFWLRQVROXWLRQV
GHVLJQHGWRH[FHOLQZHWFRUURVLYHDUHDVVXFKDVVKLSSLQJ
GRFNVDQGSRUWVODQGEDVHGGULOOLQJULJVVHZDJHSXPS
DQGOLIWVWDWLRQVEDFNXSSRZHUJHQHUDWLRQDQGFHOOXODUUHOD\
stations.
:LWKWKHXSJUDGHWKHVHULHVLVFODLPHGWRRIIHUWKHIDVWHVW
ƓHOGDVVHPEO\WLPHLQWKHLQGXVWU\,WUHGXFHVFRPSOH[LW\
E\OLPLWLQJWKHWRWDOQXPEHURIFRPSRQHQWVUHTXLULQJ
LQWHUDFWLRQWKHUHIRUHFXWWLQJƓHOGDVVHPEO\WLPHDQG
GHFUHDVLQJWKHQXPEHURIKDQGWRROVQHHGHGIRUERWK
LQVWDOODWLRQDQGƓHOGPDLQWHQDQFH7KHDGGLWLRQRIQHVWHG
$OOHQVORWVLQVLGHWKHWHUPLQDOEORFNDOORZWKHWHUPLQDOVWR
EHZLUHGDQGIDVWHQHGZLWKRXWGLVDVVHPEO\DQGIXQQHO
W\SHWHUPLQDOVSUHYHQWFRSSHUFRQGXFWRUVIURPIUD\LQJDQG
requiring repair during insertion.
www.emerson.com
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Minimum Order
Value

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

BeStar Technologies Inc. 520-439-9204

www.bestartech.com

Y

N/A

$250,000

N/A

100.00%

50

900

Y

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

Mouser Electronics
Mouser Electronics
Mouser Electronics
ECCO
Mouser Electronics
Mouser Electronics

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

Bourns
Eaton
EPCOS
Littelfuse
Schurter
Vishay

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

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

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

Y
Y
Y
Y
Y
Y

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

Website

No. of Lines for
Principle

Stock Value for
Principle

Franchised
Distributor (Y/N/M)

BeStar Electronics Ind. Co. Ltd.

Buyers’ Guide

ACOUSTIC COMPONENTS

CIRCUIT PROTECTION

ELECTROMECHANICAL

Continue on page 38

Advert Index
Advert

Page

Advert

Page

APEC

34

Lemo

13

APEX

39

Memory Protection Devices (MPD) Inc

21

23

Mouser Electronics

Coilcraft
Digi-Key Electronics
Dove Electronics
eBOM.com

FC,IFC & 26
28
27 & 42

Newark

10,11,32,33,37 & IBC
7

OKW Enclosures Inc

19

Rochester Electronics

25
BC

ECCO

15

Rutronik Inc.

ECS Inc

29

Sager

9

Electronics Sourcing NA

22

TTI

5
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Mouser has the largest selection
of authorized Texas Instruments
products in stock

Total No. of Staff

Pack and Hold

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

Telephone

Website

No. of Technical
Support Staff

% Lead Free for
Principle Range

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

Distributor

Stock Value for
Principle

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

Manufacturer

No. of Lines for
Principle

Minimum Order
Value

Franchised
Distributor (Y/N/M)

Omron
Panasonic
Phoenix Contact
PUI Audio
Schneider Electric
Sensata
TE Connectivity
Teledyne Relays

Buyers’ Guide

ELECTROMECHANICAL (Continued)

FREQUENCY MANAGEMENT

Analog Devices, Inc
Broadcom Limited
Central Semiconductor
Central Semiconductor Corp.
Cree, Inc.
Cypress Semiconductor Corp
Digi International
Diodes Incorporated
FTDI
IDT (Integrated Device Technology)
,Q¿QHRQ
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
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www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

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 40

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,
we can elevate all aspects of our industry and the products we create.
Together, we'll celebrate the 20th Anniversary of IPC APEX EXPO, explore
innovative ideas and share our experiences, all with an eye toward a future
driven by success.
Plan now to elevate your excellence in San Diego at IPC APEX EXPO 2020.

ipcapexexpo2020.ipc.org | #ipcapexexpo

E L E VAT E T H E
EXCELLENCE OF
ELECTRONICS

Stock Value for
Principle

Minimum Order
Value

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

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 41

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

INTERCONNECTION
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

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

OPTO ELECTRONICS
Broadcom
Cree
Finisar
Osram Opto Semiconductors
ROHM Semiconductor
Vishay

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

Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Mouser Electronics
Panasonic Electronic Components Mouser Electronics
Taiyo Yuden
Mouser Electronics
TDK
Mouser Electronics
TT Electronics
Mouser Electronics
United Chemi-Con (UCC)
Mouser Electronics
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Minimum Order
Value

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Pack and Hold

102,917
934
18,246

N/A
N/A
N/A

$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

Distributor

Y

Y

Y

Y

Y

Y

Telephone

Website

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

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

Vishay
Wurth
Yageo Corporation

Mouser Electronics
Mouser Electronics
Mouser Electronics

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

No. of Lines for
Principle

Manufacturer

Stock Value for
Principle

Franchised
Distributor (Y/N/M)

Buyers’ Guide

POWER & BATTERIES

SENSORS

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

Manufacturer
Pektron

Telephone

Website

Turnover

1-248-677-4838

www.pektron.com

$66m

Location
Michigan & UK

Number of Surface
Mount Lines

Contract Manufacturers Buyers’ Guide

Y
Y
Y
Y
Y
Y

Employees

Mouser Electronics
Mouser Electronics

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

Approvals

350

8

ISO9001, ISO14001, TS16949, BEAB, VCA, TUV, UL
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Unique virtual
trade show

DISCOVER
SOURCE
COMPARE
BUY
Latest electronic
components

Search part
number – real
time stock and
price check
Choose from over
17 categories

Latest free
samples

For Advertising Enquiries Contact roy.glasspool@ebom.com
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RUTRONIK.
Trusted by over 30,000
customers worldwide.

Your Beneﬁts
Broadline Distributor
40+ years of global experience
Tailored supply chain solutions
Reliable, on-time delivery from Austin, TX
Local technical support
60+ local franchised suppliers
Contact us: +1 469-782-0917 or
sales-na@rutronik.com

www.rutronik.com

Committed to excellence

