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Am I being over dramatic? As
an engineer I have a rough
understanding of the term
‘exponential’. Trust me, being on
WKHGRZQVLGHRIDQ\H[SRQHQWLDO
event is not a good place to be.
1DWLRQDOKHDOWKV\VWHPVDUHQRW
designed for exponential events.
You can’t ‘ride’ an exponential
FXUYH\RXKDYHWRKDPPHULW
ÁDWDQGIDVW
The articles in this issue were
written across several weeks.
Given the pace of change, which
LVDOPRVWKRXUO\VRPHRIWKH
LQIRUPDWLRQLVOLNHO\WRKDYH
EHHQVXSHUVHGHGE\WKHWLPH
\RXUHDGLW3OHDVHWDNHWKLVLQWR
FRQVLGHUDWLRQDV\RXZRUN\RXU
ZD\WKURXJKWKHSDJHV
I hope to be back next month
with news that the curve is being
KDPPHUHGKDUGDQGHPHUJHQF\
YHQWLODWRUVDUHÁRZLQJRII
thousands of production lines the
world over. Hope it is then.

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
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Product line manager, Dustin Guttadauro,
said: “The quality of these angled USB cables
is unmatched in the current market. This line
offers our customers a high-end, space-saving
product in a wide selection of models with
customizable options, plus same-day shipping.”
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Omdia states worldwide LED video display
industry revenue hit a record $1.6 billion in
Q3 2019 with shipments reaching a record
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ShowMeCables is now offering L-com’s line of
angled USB, ideal for hard-to-reach locations
DQGLQFUHDVHGDLUŴRZLQWLJKWVSDFHV
The cables comprise 315 models with 90
or 45deg angled connectors, USB 2.0 with
speeds up to 480Mbps or USB 3.0 with speeds
of 5Gbps. These angled connectors are less
susceptible to strain and breakage of connector
wires. They suit tight spaces, allowing better
DLUŴRZLQWKHVXUURXQGLQJHQYLURQPHQW$OOWKH
cables are shielded.

READY TO BUY
MORE DISPLAYS?
page 04

SPECIAL
FEATURE:
COVID-19
page 12

Angled USB cables
on the shelf

O CS

0

The European magazine for purchasing professionals
MARCH/APRIL 2020

DON’T LET
OBSOLESCENCE ISSUES
BLOW A GASKET

IS YOUR
BOM READY
TO FLY?
page 18
MAKE CONFIDENT
BUYING DECISIONS

page 20
WHY WIRELESS IOT WILL
CHANGE YOUR BOM
page 30

5 'HIIRUWVDUHGHOLYHULQJƓQHUSL[HOSLWFK
design standardization, improved color
calibration and advanced cooling. High-end
indoor applications in broadcasting, control
rooms, corporate lobbies, board rooms and
conference rooms are becoming lucrative
opportunities.
Tariff uncertainties impacted many
EUDQGVWKURXJKRXWWKHƓUVWKDOIRID
phenomenon that somewhat stabilized in the
third quarter as these brands adapted to better
handle the adverse effects.
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Follow us on
Twitter for the
latest day to
day news!

@Electrosourcing

Omdia research and analysis associate director
for digital signage and professional displays,
Tarika Bheda, said: “The long-term prospects
for LED video technology look positive due to
continued price declines and improvements in
SURGXFWVSHFLƓFDWLRQVQRWHGDERYH+RZHYHU
we may see some negative impact in the
short-term due to the latest development of
coronavirus in the China region.”
technology.informa.com
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Micro displays ready
summer 2020
CP and Plessey have fabricated functional
microLED display modules combining CP’s high
speed digital low-latency display backplane
with Plessey’s GaN-on-Silicon monolithic
microLED array technology.
Plessey’s president of corporate and business
development, Mike Lee, said: “This successful
proof-of-concept demonstration validates both
companies’ goals to produce the industry’s
highest performance microLED display modules
that deliver improved brightness at the smallest
pixel sizes, higher frame rates, with extended bit
depth at the lowest power consumption to best
serve next-generation emissive display based
AR/MR smart glasses and heads-up/headmounted display applications.”
Compound Photonics’ CEO, Yiwan Wong,
added: “Combined with CP’s NOVA highperformance display driver architecture, these
microLED displays support an industry standard
MIPI interface to take advantage of CP’s unique
display pipeline solution designed for the real
time needs of AR/MR applications.”
Initial samples of a 0.26in diagonal, full HD,
1080p resolution microLED display module
integrated with display driver IC and MIPI input
are expected summer 2020.
www.cpdisplay.com
www.plesseysemi.com
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NA PCB sales
January decrease
IPC’s January 2020 North
American PCB statistical show
DERRNWRELOOUDWLR7RWDO
shipments were down 5.2 per
cent compared to the same
month last year. Compared to
the preceding month, January
shipments decreased 12.7 per
FHQW,3&ōVFKLHIHFRQRPLVW
6KDZQ'X%UDYDFVDLGŏ:KLOH
January results were not
OLNHO\LPSDFWHGE\WKHVSUHDG
RIFRURQDYLUXVVXEVHTXHQW
months could show negative
LPSDFWŐ
www.ipc.org
New capacitor data book
7'.KDVSXEOLVKHGDUHYLVHG
Data BookIRUDOXPLQXP
electrolytic capacitors with
VFUHZWHUPLQDOVQDSLQD[LDO
DQGVLQJOHHQGHGGHVLJQ
)RUWKHƓUVWWLPHWKHData
BookLQFOXGHVK\EULGSRO\PHU
types. Furthermore, the Data
BookRIIHUVGHWDLOHGWHFKQLFDO
descriptions. These provide
EX\HUVZLWKDFRPSUHKHQVLYH
DQGXSWRGDWHUHIHUHQFHZRUN
www.tdk-electronics.tdk.com
High volume depaneling
$EVROXWH(06KDVSXUFKDVHG
D6D\DND6$0&76WDEOHWRS
URXWHU&22'RXJ'RZVDLG
ŏ$V$EVROXWH(06PRYHV
towards a 4.0 automated
IDFWRU\WKLVRQHPDFKLQH
can manage depanelization
UHTXLUHPHQWVRIDOORIRXUKLJK
YROXPHFXVWRPHUQHHGVŐ7KH
6$0&76RIIHUVDXWRPDWLF
alignment compensation with
ƓGXFLDOPDUNVDQGDXWRPDWLF
program change with QR code.
:LWK$&9RSHUDWLRQQR
compressed air is necessary.
www.absolute-ems.com
Feel the quality
Stockwell Elastomerics is
RIIHULQJDWRXFKEURFKXUH
IHDWXULQJVHYHQVDPSOHVRI
its SSP4749 platinum cured
silicone/high consistency
UXEEHUPDWHULDO7KHPDWHULDO
LVVDLGWREHDQH[FHOOHQW
FKRLFHIRUPHGLFDOGHYLFH
applications meeting USP
&ODVV9,DQGIRRGFRQWDFW
applications that need to meet
)'$&)5
www.stockwell.com

Sensor facility achieves
ISO 9001:2015
Standex Electronics India received ISO
FHUWLƓFDWLRQIRULWVVHQVRUV
SURGXFWLRQPDQDJHPHQWV\VWHP%XLOWIRUIXOO
VHUYLFHVHQVRUSURGXFWLRQWKHIDFLOLW\VHUYLFHV
FXVWRPHUVRIUHHGEDVHGDQGRWKHUVHQVRU
VROXWLRQVDFURVVWKHJOREH

Buying into new surface
mount capacity
=$[LVKDVDGGHGRYHUPRI607HTXLSPHQW
DWLWV5RFKHVWHU1<PDQXIDFWXULQJFHQWHU
LQFOXGLQJIRXU0<URERWLFSLFNDQGSODFH
machines.
3UHVLGHQW0LFKDHO$OOHQVDLGŏ:HōYHXVHG
0\FURQLFHTXLSPHQWLQRXUKLJKVSHHGKLJK
PL[PDQXIDFWXULQJIRUPDQ\\HDUV:LWKWKLV
update we can place twice as many parts per
KRXUDQGKDQGOHDZLGHUYDULHW\RIFRPSRQHQW
shapes using automation. As a result, we’ve
GRXEOHGRXU607FDSDFLW\DQGFDQSURGXFH
PRUHFRPSOH[ERDUGVZLWKJUHDWHUHIƓFLHQF\Ő
In addition to the new Mycronic systems, the
company also purchased a second automated
ERDUGIHHGHUVWHQFLOSULQWHUDQGVROGHUUHŴRZ
RYHQWRFRQƓJXUHWZRLGHQWLFDO607SURGXFWLRQ
lines.

7KLUGSDUW\FHUWLƓFDWLRQERG\7¾Y6¾G6RXWK
$VLDSHUIRUPHGWKH,62DXGLW
WRFHUWLI\WKDW6WDQGH[(OHFWURQLFV,QGLD
implemented a quality management system
WKDWGHPRQVWUDWHVWKHDELOLW\WRFRQVLVWHQWO\
provide products that meet customer and
regulatory needs, while aiming to enhance
FXVWRPHUVDWLVIDFWLRQ,WDOVRYHULƓHVFRQVLVWHQW
UHVXOWVLQSURFHVVHVHIƓFLHQFLHVPDQXIDFWXULQJ
and continuous improvements.
Located in Chennai, Standex Electronics India
RIIHUVDIW2 clean room, raw material
DYDLODELOLW\DQGLQMHFWLRQPROGLQJ$FWLYLWLHV
LQFOXGHWKHSURGXFWLRQRIPROGHGDQGSRWWHG
VHQVRUVVXFKDV0.0.DQG0.7KLV
IDFLOLW\FDQKDQGOHPLGWRKLJKYROXPHVHQVRU
PDQXIDFWXULQJIRUFXVWRPHUVORFDOO\DQG
JOREDOO\
standexelectronics.com

Allen added: “Two identical production lines
JLYHXVWKHŴH[LELOLW\WRUHVSRQGWRODVWPLQXWH
customer demand changes and routine
PDLQWHQDQFHRQHLWKHUOLQH:HFDQHDVLO\
PRYHMREVIURPRQHOLQHWRWKHRWKHURUUXQWKH
VDPHMREVLPXOWDQHRXVO\RQERWKOLQHVZLWKQR
reprogramming and very little down time.
ŏ&RQWLQXRXVUHLQYHVWPHQWLQQHZHTXLSPHQWLV
RQHUHDVRQWKDWZHDUHDSUHIHUUHGHOHFWURQLFV
PDQXIDFWXULQJVHUYLFHVSDUWQHUIRUOHDGLQJ
PHGLFDODQGLQGXVWULDOSURGXFWFRPSDQLHVŐ
www.zaxis.net

Downsize without
compromise
OEMs are driven to downsize circuitry to make
SURGXFWVOLJKWHUVPDOOHUPRUHHIƓFLHQWDQG
IHDWXUHULFK'RZQVL]LQJLQFOXGHVSRZHUFRQWURO
DQGGHOLYHU\EXWWKLVFDQEHFKDOOHQJLQJVLQFH
LWLVQōWDOZD\VSRVVLEOHWRUHGXFHWKHSRZHU
delivery. One solution is to increase the power
KDQGOLQJIRUDJLYHQFRPSRQHQW
6WDFNSROHōV&66+RIIHUVDQDOOPHWDO:
FXUUHQWVHQVHFKLSLQUHVLVWDQFHYDOXHVRI
DQGҊRKP7KLVFRPELQDWLRQRIKLJKSRZHU
handling and low resistance along with the
7&5RISSPDOORZVXVHLQSRZHUGHOLYHU\
SODWIRUPVQRUPDOO\UHTXLULQJDODUJHUFXUUHQW
sense resistor.

Ready for renewable
Arrow Electronics has entered an agreement
ZLWK;XQ]HOWRVXSSO\SURGXFWVWRHQDEOH
UHQHZDEOHHQHUJ\LQVWDOODWLRQV;XQ]HOVXSSOLHV
WHFKQRORJ\IRUVRODUDQGZLQGRIIJULGRIIVKRUH
PRELOHDQGEDFNXSSRZHU$SSOLFDWLRQV
are expected in industrial and consumer
electronics, plus IoT.
;XQ]HOVWDWHVLWGHVLJQVLWVRIIWKHVKHOI
solutions with user experience as a priority.
7KHFRPSDQ\ōVSOXJDQGSOD\SURGXFWVLQFOXGH
power converters, inverters and chargers, plus
SKRWRYROWDLFVRODUSDQHOVVRODUEDWWHULHVDQG
FKDUJHFRQWUROOHUV;XQ]HODOVRRIIHUVVRODU
SRZHUHGOLJKWLQJVROXWLRQVDQGDUDQJHRI
lighting and power kits.

3ULFLQJLVHDFKLQIXOOUHHOTXDQWLWLHV

7KH;XQ]HOSRUWIROLRVWUHQJWKHQV$UURZōV
RIIHULQJLQDSSOLFDWLRQVVXFKDVPRQLWRULQJ
FRQWURODQGWHOHPHWU\IRUVPDUWFLWLHVDFFHVV
FRQWURODQGDXWRPDWLRQV\VWHPVVHFXULW\DQG
VXUYHLOODQFHDQGURDGVDIHW\PDQDJHPHQW

www.seielect.com

www.arrow.com
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Got Air?
6DJHU(OHFWURQLFVRIIHUVVWDQGDUGDQGFXVWRPDLUPRYLQJ
SURGXFWVWRPHHWDQ\WKHUPDOUHTXLUHPHQW
)URPD[LDODQGFHQWULIXJDOIDQV
EORZHUVDQGLPSHOOHUVWRDKRVW
RIFRROLQJVROXWLRQV
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Shine a light
on opto parts
Rutronik and optoelectronic components
manufacturer Laser Components have entered
a global distribution agreement encompassing
all products.
Laser Components’ range includes
photodiodes, IR components, lasers, laser
PRGXOHVƓEUHRSWLFVDQGRSWLFDOFRPSRQHQWV
These products are used in industrial
applications, primarily for positioning and
marking in medical, industrial and laser systems.
Rutronik’s senior marketing manager opto,
6KLUOH\&REOHQ]HUVDLGŏ:LWKWKHDGGLWLRQRI
Laser Components’ products, we are expanding
our portfolio to include laser components for
every industrial application, including laser
modules and accessories, precision lasers, and
lenses for CW laser diodes. This will allow us to
target new markets like medical technology.”
Many components are already available from
Rutronik.
www.rutronik.com

Warble at
the ready

7KHSLH]RVLUHQPRGHOVFDUU\
rated voltages of 12 or 24Vdc
and rated frequencies of
RU+]:LWK
operating temperatures of
-30 to 85degC, these sirens
also suit harsh environments.
The CPS models are
available immediately with
prices starting at $4.01 per
unit at 100 pieces through
distribution.
www.cuidevices.com

Cinch Connectivity Solutions has expanded its
Johnson cable assembly portfolio with a variety
RI5*EDVHGFDEOHDVVHPEOLHVXWLOL]LQJ
an SMA bulkhead jack to SMA plug, reverse
polarity SMA bulkhead jack to reverse polarity
SMA Plug, and SMA bulkhead jack to MMCX
plug connector interfaces.
&DEOHDVVHPEOLHVDUHRIIHUHGLQŴH[LEOH
conformable and semi-rigid cable types. With
QHZLQWHUIDFHFRQƓJXUDWLRQVRIIHUHGLQ
standard and metric lengths, these RG-174
FDEOHDVVHPEOLHVRIIHUDOLJKWZHLJKWŴH[LEOH
more economical solution than RG-316
assemblies. They are commonly used for data
transmission in GPS modules, LAN routers and
WAN system equipment.
belfuse.com

CUI Devices’ Audio Group
has announced the addition
of sirens to its offering
RIEX]]HUSURGXFWV7KH
&36PRGHOVXWLOL]HSLH]R
technology with a built-in
driving circuit to create a
range of variable tones and
sounds, including hi-lo,
warble, sweeping, one tone
and six tone.
Featuring sound pressure
OHYHOVXSWRG%DVZHOODV
through hole, panel mount,
and wire lead mounting
VW\OHVWKHVHSLH]RVLUHQVVXLW
security systems, medical
devices and industrial
applications.

Plugged into choice

1.1m datasheets on tap

Prepare to convert
Mouser is now stocking the UCC12050 and
UCC12040 isolated DC-DC converters from
Texas Instruments, designed to provide
HIƓFLHQWLVRODWHGSRZHUWRFLUFXLWVWKDWUHTXLUHD
bias supply with well-regulated output voltages.
They suit applications including: protection
relays and smart breakers; PLC analog input
and output modules; patient monitoring; and
isolated voltage and current sensing.
The converters use a proprietary architecture to
integrate a transformer and DC-DC controller,
providing 500mW of isolated power with
low electromagnetic interference and high
HIƓFLHQF\%RWKGHYLFHVSURYLGHV\QFKURQL]DWLRQ
capability and regulated 3.3 or 5V output. The
UCC12050 offers a 5kVRMS reinforced isolation
rating, 10kVPK surge capability and 1.2kVRMS
working voltage. The UCC12040 comes with
a 3kVRMS basic isolation rating, 8kVPK surge
capability and 800VRMS working voltage.
www.mouser.com
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Allied Electronics & Automation has reached a
new milestone in its effort to deliver a superior
customer experience, with the company
boasting more than 1.1 million datasheets
on its website, with more added every day.
Accurate, up-to-date product data helps
ensure purchasers can locate and procure the
exact components they need from the Allied
inventory.
Allied’s director of digital product content
& content management, Stacey Ostermann,
said: “Customer experience is one of our most
important values at Allied. Our customers
are continuously requesting more detailed
information on the products they buy, and we
see datasheets as a key component of our
overall product information experience.”
Allied’s director of brand strategy and supplier
marketing, Fal Dieso, added: “Our datasheets
give our customers the advantage of more
easily ordering the correct products. Our tens of
thousands of ready-to-ship products, combined
with our industry-best shipping cut-off time
and high ship-to-order accuracy means our
customers get the products they need, when
and where they need them.”
www.alliedelec.com

1-Week Lead-Times,
U.S.A.-Made
Interpower® manufactures durable, state-of-the-art electrical
cords & cord sets for global markets. These U.S.A.-made
cords are available in various colors and lengths—customized
to your speciﬁcations.

Let Interpower Help You
Connect to Global Power
•

1-week U.S. Manufacturing Lead-times

With 1-week U.S. lead-times and no minimum order requirements,
Interpower can help you design for worldwide markets providing
the end user with the correct connections to the local mains power
supply. Whether 1 cord or 5,000, Interpower provides customized
solutions. Interpower remains unaffected by shipping delays due
to coronavirus (COVID-19) quarantines. While we cannot predict
the outcome of the virus, we are monitoring the center for disease
control’s communiques and alerts to keep customers current.
Interpower constantly assesses ways to keep client production
schedules streamlined.

•

Same Day Shipping on In-stock Products

•

No Minimum Order Requirements

•

Blanket and Scheduled Orders Available

•

Rigorously Tested Cords During
& After Production

•

Value-added Options Available

•

Free Technical Support

®

®

Order Online! www.interpower.com
Business Hours: 7 a.m.–6 p.m. Central Time

INTERPOWER | P.O. Box 115 | 100 Interpower Ave | Oskaloosa, IA 52577 | Toll-Free Phone: (800) 662-2290 | Toll-Free Fax: (800) 645-5360 | info@interpower.com

DISTRIBUTION MARKET WATCH

Distributors grow inventory
to win new business
Some distributors have increased inventory levels of new and old components as well
as components that are in short supply

James Carbone
Some electronics distributors
have been aggressive about
increasing inventory levels
over the last two years as a
way of attracting new business
and increasing business with
existing OEM and electronics
manufacturing services
customers.
In some cases, distributors are
increasing their breadth of
inventory by adding products
from new suppliers. In other
cases, distributors are stocking
new part numbers from existing
suppliers as well as older
components that they
previously listed on their
websites but did not stock.
Distributors are also making a
point to increase inventory levels
of semiconductors and other
components when lead times
for parts stretch and are at a risk
of going on allocation.
Frank Cantwell, vice president
of product management and
inventory at Allied Electronics,
said the distributor has increased
its breadth and depth of inventory
over last 12 to 18 months in part
because of supply tightness for
certain components. “We try to
maintain a buffer for customers
so they don’t have supply chain
interruption,” said Cantwell. “We
have to maintain the appropriate
ˉ[HGVWRFNOHYHOVGXULQJWKRVH
shortages or allocations. We work
with our manufacturers as best
we can to manage that so our
customers don’t see a disruption
in the supply chain,” he said.
But Allied has also added new
products involving technology

segments. For instance, it has
added products to support
IoT applications. Allied is
also increasing its breadth of
inventory to strengthen the
position it has in the industrial
market, said Cantwell.

“We are always
looking to expand
our breath of
inventory. It’s one
of the things that
is a tenet of our
business”

Some distributors view inventory
as the lifeblood of their
operations. “Stocking a broad and
deep inventory of components
has always been a cornerstone
of our business and it always
will be,” said Don Akery, president
TTI Americas. “We have been
strategically increasing the
breadth of part numbers we
carry throughout the last
several years,” he said.
Last year, TTI increased the
part numbers it carried by 11
percent and “that is a trend
we expect to continue as our
suppliers introduce new
products, ”Akery said.
TTI also increases its inventory
when demand increases and
“we begin to see extended lead
times. Our algorithms drive an
increased level of inventory,”
he said. The idea is to build its
depth of inventory to make sure
its customers can buy the parts it
needs during shortages.
For instance, “our product
team saw the signs of that the
multilayer ceramic capacitor
market (MLCCs) was tightening
and started increasing our
inventory in 2016. When the
MLCC shortage came, we
adjusted our stocking strategy
to make sure we protected our
customers,” said Akery.

Jeff Newell, vice president,
products for Mouser
Electronics
Increasing its breadth of
inventory and increasing stock of
parts in short supply helps TTI
maximize customer service and to
expand its customer base almost
40 per cent since 2015, said Akery.

Key to success

Expanding breadth of inventory
is key to the business models of
small volume distributors that
supply parts for new product
introduction. “We are always
looking to expand our breadth
of inventory. It’s one of the
things that is a tenet of our
business,” said Jeff Newell, vice
president, products for Mouser
Electronics. He said Mouser wants
to provide its customers “the
broadest offering of products to
design into their next project.
We constantly look to expand.

We did that last year and we are
continuing to look at that this
year,” said Newell.
He said Mouser will also add to
its depth of inventory depending
on the market environment. “In
2018, we were adding a lot of
depth because business was very
strong. In 2019, when business
slackened, we reduced some of it,”
said Newell.
Mouser’s “job one” is to add new
products from the suppliers that
it already carries, he said. “We
put a pretty good percentage of
all new products on the shelves
and promote those products with
customers,” he said. But it also
adds new suppliers to beef up its
product offerings to customers.
In recent years, Mouser added

Widest Selection

EXCLUSIVELY SPONSORED BY MOUSER ELECTRONICS

Micron, Xilinx and a number of
sensor suppliers among others.
The biggest category of products
that Mouser has targeted over
the last several years has been
memory, said Newell. “We never
really had a big memory offering,”
said Newell. With memory, Mouser
was concerned that its inventory
would be overvalued because
RIȢZLOGSULFHˊXFWXDWLRQVWKDW
occur with memory,” he said.
The company then decided
that because memory was “a
large percentage of the overall
semiconductor market and a
product that customers needed
for design,” it needed to add more
memory products, said Newell.
This distributor increased its
memory offerings to include
'5$065$0125DQGˊDVK
solid-state drives.
Because of the growth of IoT
applications, Mouser has also
increased its inventory of sensors.
“Sensors have become a really
hot product group. There are not
really any big sensor companies
left. Sensor companies seem to
be the shiny new object because
everyone wants to buy them,”
said Newell.

Building stockpiles

Another distributor that has
boosted its inventory levels in
recent years is Digi-Key. “We
have approximately 3X the stock
keeping unit (SKU) count that we
had in 2011,” said Dave Doherty,

president and chief operating
RIˉFHUȢ:HKDYHPRUHWKDQWZR
times the amount of inventory
that we had since 2011 and our
sales have grown a little less
than 2x.”
Many of the components
that Digi-Key has added are
new products that its current
suppliers have introduced. “Our
primary mission is new product
introduction and supporting
engineering customers and the
innovation that is occurring,”
said Doherty. Often that means
stocking the latest and greatest
products from component
manufacturers. However, DigiKey also adds older parts to its
inventory that had been listed on
its website, but it did not stock.
In some cases, Digi-Key will talk
to its component manufacturers
and tell them “we’ve listed this
part as a non-stock product for
ˉYH\HDUVDQGLWKDVQȠWJRWWHQ
any traction. Why don’t we
actually stock some of them” so a
customer can see the attributes
of the part compared to other
similar parts, he said. It gives
users more choice.
When parts are in stock “our
statistics show there are very few
parts that have zero movement.
7KH\DUHˉQGLQJDKRPH
somewhere,” said Doherty.
Digi-Key and other distributors
have increased their breadth of

“Stocking a broad
and deep inventory
of components
has always been
a cornerstone of
our business and it
always will be”
Don Akery, president TTI
Americas

inventory because of Internet of
Things. IoT has resulted in greater
demand for certain components
such as sensors, microcontrollers,
power management ICs
among others.
“There are clearly more sensor
applications,” said Doherty. Such
applications also need other
components for computational
power and connectivity, he said.
Digi-Key also adds inventory
when lead times stretch. “When
we see signs that lead times
are going to stretch, we buy up
parts and we make sure we have
enough to satisfy our customer
base,” said Doherty. “We did that
in the second half of 2016 in
advance of the two-year up cycle”
During that time there were
shortages of MLCCs, chip resistors
and discretes.
With the outbreak of coronavirus,
Digi-Key has added inventory in
anticipation of tight supply as
some component manufacturers
have had to cut back production.
(See related story on page 12).
While Digi-Key adds inventory
when supply is tight, it does not
allow “a single customer to come
in” and buy all of inventory of a
scarce part, said Doherty. “ We
will inject additional inventory to
hedge and protect our customers,”
said Doherty.
He said Digi-Key has also added
inventory of less common parts.
In some cases, a component
manufacturer will develop a
SDUWIRUDVSHFLˉFFXVWRPHU
application, but there may be
more applications for the part.

to WPG Americas’ growth over the
ODVWˉYH\HDUVVDLG,DQ%DVH\YLFH
president, supplier marketing and
asset for the distributor.
WPGA is not a broad line
distributor, but focuses on storage,
memory, solid-state lighting
and power, said Basey. “We have
a small line card of about 75
suppliers,” he said. The distributor
has focused its inventory efforts
with those suppliers.
He said that the distributor has
been increasing its inventory for
LEDs and memory. With memory,
WPGA added inventory “across the
ERDUGIRUˊDVK'5$0DQGVROLG
state drives.”
With solid-state lighting, WPGA
has increased inventory in
part because horticulture is a
big market for the distributor.
Vegetable and other plant
growers need lighting systems to
grow plants indoors.
Much of the WPGA inventory
building for LEDs has been with
suppliers that it has used for
years. “We have added some
suppliers, but we’ve really stayed
with the suppliers that we have
on that side of the business,” said
Basey. “Cree is a longtime partner
of ours and on the power side
ZHKDYHDFRPSDQ\FDOOHG(53
Power. They are a very big power
company in the lighting space.
Those are two big lines when it
comes the horticulture market.
We are buying more from the
suppliers we have.”

Building inventory has been key

No Minimum Order Quantites

Worldwide leading authorized
distributor of semiconductors
and electronic components.
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Customer shipments
FRQWLQXHWRŴRZ
Our priorities are for the
welfare of our employees,
securing our supply chain,
and maintaining service for
customers. We’re reviewing
the global and local situation
daily so we can respond
appropriately, enabling
employees to work from
home in affected countries as
appropriate and restricting
visits to key locations such as
our distribution centers.
We are working hard to
ensure customers continue
to receive goods without
disruption and can access all
levels of service online 24/7
via Farnell and through their
Avnet account managers.
We’re keeping in close contact
with supplier and logistics
partners to gather detailed
data on purchase orders and
deliveries. Shipments to our
FXVWRPHUVDUHVWLOOÁRZLQJEXW
we are experiencing longer

lead times for new orders in
some regions, whereas Farnell
is seeing no trend towards
extended lead times (as of
March 5).
We have been investing in
the breadth and depth of
our in-stock range for the
last 12 to 18 months and
are maintaining slots with
logistics operators so we
are ready to respond as
production demand returns
to full capacity. From a
service perspective, we’re
migrating customer services
systems to a work-from-home
model as needed. In our
warehouses, we’re following
guidance from the World
Health Organization on the
quarantine of stock, and
shipments to our customers
FRQWLQXHWRÁRZ

supply chain will become
more evident as production
in China stabilizes over
the coming weeks but will
vary from component to
component and supplier
to supplier. As we work
to maintain supply across
our range, we continue to
encourage customers to place
their orders promptly.
www.avnet.com

Avnet’s president of global electronic
components, Phil Gallagher

The full impact of Covid-19
on the electronic components

Mitigating impact
on cargo plans

Digi-Key’s vice president, operational
excellence, Teri Ivaniszyn
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At Digi-Key our thoughts and
prayers go out to everyone
impacted by COVID-19
worldwide, and our primary
concern is for the health and
safety of our team members,
customers and business partners.
Our business model positions
us with substantial inventory
to offer minimal disruption
to our customers, and we
have worked closely with our
multiple carrier partners to
mitigate impact on cargo plans.

We’re providing updates and
FAQs on our website for our
customers and we’re in constant
communication with
our suppliers.
www.digi-key.com
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Communication is key
President, TTI Americas, Don Akery summarizes the company’s
immediate response to the pandemic
When COVID-19 began
impacting China’s economy
before spiking to over 68,000
cases by mid-February, we
knew there would be impacts
on our market. We have
two distribution centers on
the Chinese mainland and
DWRWDORIVL[RIÀFHVVHUYLQJ
Southeast Asia.
2IFRXUVHRXUÀUVWSULRULW\KDV
been the safety and well-being
of our employees worldwide.
As the number of cases
continued to escalate both
within and outside of China,
TTI put preventive measures
in place to stop the potential
spread of the disease. Our
employees were briefed on
YLUXVÀJKWLQJPHDVXUHVDQG
we implemented a travel ban
to and from Asia until the
outbreak ends.
In any crisis, communication
is key. To help keep our
customers informed, we set up
a coronavirus information hub
on our website which we have
been updating with the latest
reports from the World Health
Organization, the US Centers
for Disease Control and

Prevention, global news media
outlets and our suppliers.
In the weeks since the
outbreak, we have limited
travel to impacted areas,
including Asia and Europe. We
have also limited access to our
facilities, and we’ve provided
masks whenever possible.
While our thoughts remain
with those impacted by this
illness, we are thankful that
TTI’s warehouse locations in
Shanghai, Hong Kong and
Singapore remained fully
operational and processed
shipments throughout the
height of the outbreak in
February. Within a few
weeks, we also started to
receive shipments from some
suppliers both inside and
outside of China. As concern
over COVID-19 began to
increase within the United
States and Europe, we
are continuing to monitor
the situation.
We set out from the beginning
to communicate regularly
with both our customers
and our suppliers to capture
updated status information,
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making sure customers were
informed of any changes in
potential impact to delivery
of components manufactured
in the affected regions within
China. The impact of the virus
is still apparent in both the
electronic components supply
chain and the marketplace.
In particular, forwarding and
transportation companies
within China have been slow
to resume normal operation,
which may create some
delays in the supply chain
going into Q2.
As the situation continues
to unfold, it is hard to tell
what the long-term effects of
COVID-19 will be. However,
we are working proactively
with customers and suppliers
to make sure the lines of
communication stay open.
We have seen some increased
booking activity driven by fear
of supply chain disruptions
due to COVID-19, and we
are monitoring orders to
ensure our customers’
lines keep running.
www.ttiinc.com

Don Akery, president, TTI Americas

1.800.463.9275
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Sharing best
practice
Mouser shares its Coronavirus mitigation strategies from
UHGHVLJQLQJRIÀFHVSDFHWRTXDUDQWLQHDOOJRRGV
Mouser reviews the latest
situation on a daily basis and
is making plans accordingly.
Regarding travel, we have
restricted all travel to Asia
and within Asia. We have
recently also stopped all travel
to Italy and are limiting all
other travel to Europe, within
Europe and to/from USA.
It is highly likely that we will
VHHYHU\IHZSHRSOHÁ\LQJIRU
at least the next month, unless
exceptional circumstances,
and we see the same from
most of our supplier partners.
As the situation changes, we
will review.

times on public transport,
WRSHUFHQWKRPHRIÀFH
working in China. We will
extend this as needed.
Where we have 50 per cent in
WKHRIÀFHZHKDYHUHODLGRXW
WKHRIÀFHWRPD[LPL]HVSDFH
between the employees. We
have moved many meetings to
Skype/Zoom in order to keep
away from too many face-toface meetings.
To ensure our facilities are less
at risk, we have also curtailed
many internal meetings
with external staff, as well
as ensured we do not attend
large gatherings/shows where
the risk is higher.

:HKDYHHQVXUHGDOORIÀFHV
globally have masks available
as well as sanitizer to clean
hands, plus re-emphasizing
good hygiene rules.

In our warehouse, we also
quarantine all goods so they
are not touched for seven days
from point of leaving China.

In areas where the virus
is worse, we have taken
different actions from
DOORZLQJÁH[KRXUVWRDOORZ
teams not to travel at peak

The good news for Mouser is
that with approaching $850M
of stock in USA, we service
the world from this one stock
location, which has no supply
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chain issues, except a slower
than normal shipment time
once it reaches China.
Naturally, the longer the
situation goes on, the more of
a challenge it might become,
but as of today (3/3/20), we
have no major issues.
We do see some prices being
raised by suppliers but at
present, it is limited. Should
the situation extend too long
with many factories nowhere
near capacity (mostly at 30
per cent to a max of 70 per
cent), we will increasingly see
more changes.
www.mouser.com

“”

To ensure our
facilities are less at
risk, we have also
curtailed many
internal meetings
with external staff,
as well as ensured
we do not attend
large gatherings/
shows where the
risk is higher
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Special Report

By Jon Barrett

Ploughshares
to ventilators
127(6LWXDWLRQVDUHFKDQJLQJE\WKHKRXU%\WKHWLPH\RXUHDGWKLVWKHÀUVWEDWFKRIQHZ
YHQWLODWRUVPD\DOUHDG\KDYHEHHQVKLSSHG,IQRWUHDGRQ
I don’t quote from the Bible
that often but over the years
I’ve used the phrase ‘swords
to ploughshares’ to describe
the process of moving a state’s
productive capacity away
from machines of war to more
peaceful activities.
So, it came as a shock that
I’ve coined a new phrase
‘ploughshares to ventilators’
in response to the request
for manufacturing OEMs to
retool for the manufacture of
ventilators asap.
Basic mechanical ventilators
do exist, I own one, but from
my understanding they are
typically used for patient
transport and situations where
the patient can be constantly
monitored. At the other end of
the scale are fully automated
ventilators used in operating
theatres and intensive care
units. I assume these are what
medics have been asking for.
Ventilators operate in multiple
modes by adjusting multiple
variables such as volume,
pressure, frequency and O2
concentration. This demands a
fail-safe, software controlled,
electromechanical solution.
I’ve read some quotes stating
the concept of retooling
manufacturing sites to
rapidly respond is unfeasible.
Rubbish.
For the past 30-years US
manufacturing industry has
retooled to do just that.

Design processes are digital,
manufacturing processes
are digital, test processes
are digital. OEMs and CEMs
KDYHVSHFLÀFDOO\LQYHVWHGLQ
fully automated, lights-out
production hardware that in
many instances can operate
on lot-size-one.
All this is underpinned by an
industry which is ruled by
international standards to
medical, defense, automotive
and aerospace levels.
If there was one machine
industry could make, fast and
right, it’s a ventilator.
Everything can be prototyped
via 3D print in one day once
WKH67/ÀOHVDUHDYDLODEOH
CNC machining centers can
handle the metal parts; spark
erosion machines will have
the injection mold tooling
ready in hours; laser and
water jet cutters can handle
the sheet work; PCBs would
be etched in hours and the
GHVLJQÀOHVXVHGWRSURJUDP
the pick and place machines,
UHÁRZPDFKLQHVDQGWHVW
facilities.
What about components?
It just happens that the
US is home to some of the
world’s greatest component
distribution organizations,
VSHFLÀFDOO\JHDUHGWRKROG
plenty of stock and deliver
next day. It’s just what they
do, and they do it well.
Likewise, these companies are
part of a global network of
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distribution hubs. If we don’t
have a part here, it can arrive,
for example, in 48-hours max.
Likewise, distributors don’t
just distribute. They also
design, manufacture and test,
typically in niche operations
such as interconnect and
wiring. This helps distribute
production capacity and lets
each business concentrate on
doing what it does best.
Manufacturing is only one
solution. What about rework
and repair? How many faulty
ventilators, regardless of
age, are sitting in hospital
warehouses? Maybe none,
maybe thousands. This is
where the repair and rework
sector kicks in. With world
leading IPC training facilities
and vast teams of rework
operators the capacity is there.
But what if a repair requires
an obsolete part. No problem.
The US leads the world in
obsolescence management
from global distributors
who specialize in sourcing
and supplying obsolete
components to specialist
engineering companies who
can manufacture alternatives.
And it doesn’t stop there.
I own an industrial grade
3D printer. Across the
country, schools, universities,
businesses and domestic
properties are home to
thousands, maybe tens of
thousands of 3D printers. All I
QHHGLVWKH67/ÀOHXSORDGHG
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By Jon Barrett

“”

If there was one
machine industry
could make, fast
and right, it’s a
ventilator
to Thingiverse, the material spec and the
machine mode and I’m off and running.
News reports suggest this is already
happening in Italy where a 3D printer
started outputting valves which need to
be replaced every eight hours. Looking
at the design, I imagine my machine
would produce one valve every two to
four hours depending on layer height.
That’s a minimum of six per day. Call
in a network of 1,000 machines and
you have an emergency output of six
thousand parts per day.
All printed parts could be delivered to
a central location for laser scanning
for dimensional checks etc. Once the
injection tooling comes online this
capacity could be stood down.
All that I can imagine getting in the way
is red tape. There is good reason for this.
A faulty respirator is as likely to kill a
patient as keep them alive. So I guess
someone at the top has to decide: do the
best we can within the existing red tape;
throw every regulatory resource at the
problem to make it go away fast; lower
the standards; or abandon the standards
and trust the manufacturers. I’m glad I’m
not making that decision.
For the last 30-years I visited OEMs,
CEMs, distributors and a plethora of
other companies in the supply chain who
have been showing exactly how they can
GRWKLVLIDVNHGDQGVXIÀFLHQWO\IXQGHG
In many respects I hope this article is
pointless. I hope that by the time you
read this the pandemic is under control
and the health system is being held at or
below capacity. I hope that everything I
have described above has been triggered,
and new or repaired ventilators are
already arriving in hospitals. I hope,
because if a patient is intubated, on an
automated ventilator, in an intensive
care unit, every card has been played.
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Q&A

Buying into power
cord capacity
In this article, Interpower emphasizes the importance of product quality and service level
when sourcing and purchasing power costs for domestic and international markets

Q

:KDWVLJQLÀFDQW
FKDQJHVKDV
WKHSRZHUFRUGPDUNHW
H[SHULHQFHGRYHUWKHODVW
\HDUV"
In North America, high
volume power cord customers
have, for the most part,
either moved manufacturing
to China or switched from
North American to Chinese
suppliers. There are few low
mix, high volume electrical
equipment manufacturers
left in North America and
even fewer that source
their components in North
America. Today, electrical
equipment manufacturers
operating in North America
are low volume, high mix
operations that make high
quality, high performance
equipment. Applications
include medical devices,
VFLHQWLÀFLQVWUXPHQWDWLRQ
and test/measurement
instrumentation. Order sizes
are smaller but more frequent
than 20-years ago.

Q

+RZKDV,QWHUSRZHU
DGDSWHGWRWKHVH
FKDQJHV"

Interpower has integrated
vertically and now makes
cords that meet all of the
world’s cord standards,
while also making its
own cable. Interpower
operates a customer-focused
manufacturing model that
achieves same-day shipments
of standard items, one-week
manufacturing lead times
of cords that must be made
to order, and no minimum
order. This allows customers
to purchase exactly what
they need, while maintaining
minimum inventory levels.

Q

5HJDUGLQJSULFLQJ
KRZKDYHFKHDSHU
IRUHLJQSRZHUFRUGV
LPSDFWHGVDOHVDQGKRZ
KDYH\RXUHVSRQGHG"
Interpower experienced
declining sales over the
past ten years while gaining
market share. We have
competed successfully with
foreign vendors that offer
lower prices by improving
service and responsiveness
while maintaining a very high
quality level. High quality
and outstanding service is
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important to manufacturers
of quality equipment and
Interpower has staked out
a strong position in that
market sector.

Q

:KDWDUHWKH
GLIIHUHQFHVEHWZHHQ
WKHSRZHUFRUGVPDGH
LQ&KLQDFRPSDUHGWR
,QWHUSRZHUFRUGV"
There are some quality
Chinese cord manufacturers,
but the differentiating feature
of most Chinese cords is
their low price. To achieve
low prices, manufacturers
cut corners on quality and
only accept large orders
PDQXIDFWXUHGZLWKVLJQLÀFDQW
delivery times. Interpower’s
cord manufacturing process
starts with the cable itself.
We have optimized our
manufacturing system to
produce the cable we need
to meet customer power
cord requirements and do so
quickly. All our cords and cord
sets have approvals in all the
countries they are used in.
Also, Interpower cords are
tested for continuity and short
circuits and then hi-potted at

All cords are tested for continuity
and short circuits

Q&A

2,500VAC. Resistance of ground is
measured at 25A. Finally, all cords
are visually inspected to eliminate
any with sink marks or other
visual imperfections.

Q

Coronavirus is causing
major disruption to
international supply channels.
Does made in the USA mean
100 per cent availability to
readers globally?
All components used in
manufacturing Interpower
cords, with the exception of one
plug-bridge, are manufactured
outside of China. Most remaining
parts including copper wire and
insulation material are made in
the USA. We ship small quantities
from stock on the day we receive
the order and anything that we
have to manufacture is ready for
shipment in one week.

Q

What percentage of
Interpower’s power
cords are for international
applications compared to North
American use?

Interpower’s power cord sales
are approximately 50/50
international v North American.

Q

How do you see the
power cord market over
the next 12-months in the US
and international markets?

HIGH QUA
QUALITY
ALITY
CONNECTORS AND CABLES
CAB
BLES
B
L

Interpower sees the market in
the next twelve months as stable
to slightly weaker than it was
in 2019.

Q

What advice would
you give to Electronics
Sourcing readers looking to
source power cords?
Determine how critical price,
quality and service levels are in
your operation. Service levels
would include fast and certain
delivery times, no minimum order,
quick and accurate information
on requirements of test agencies
in various international markets.
If your objectives are quality
and high service levels, contact
Interpower.
www.interpower.com
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America
catches a cold
John Denslinger guides readers to trusted sources of data,
information and advice in the face of Coronavirus concerns

COVID-19

•

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

A

merica catches a cold or more accurately, a virus. Never
did I imagine a pathogen would threaten the health of the
electronics industry. Just last month, I cited the enormous
progress in trade negotiations with the signing of USMCA
and the certainty it brought to our industry. Well, the certainty I spoke
of was short lived. In less than three months, fear has spread faster than
the virus itself. COVID-19 better known as Coronavirus has unnerved
JRYHUQPHQWVÀQDQFLDOPDUNHWVDQGHFRQRPLHVDURXQGWKHZRUOG
I don’t wish to understate the toll on humanity the coronavirus may
cause. The potential global impact could be staggering. The origin
is suspect. The contagion is uncertain. Screening is limited if not
inadequate. There is no known inoculation or vaccine for prevention.
Quarantine and containment appear to be the only defense at this stage.
Fortunately, companies responded quickly with caution and
concern. Paramount was the health and safety of their employees.
Accordingly, travel was halted to hot zones in China and elsewhere,
manufacturing plants in the affected areas closed, and supply chains
temporarily disbanded.
Much has been written already about COVID-19’s impact on the supply
chain. It’s an assessment best communicated by experts. My interest is
tackling that next question: where do I go for information and guidance
that best protects my business and my employees going forward?
Governments are involved. China instituted massive quarantines and
restrictive travel within its borders. Other overseas countries stepped up
their own border controls, restricted citizen travel to/from China, and
instituted scanning of international passengers. In the US, our Federal
Government leads on several fronts: the CDC is providing timely updates
and resources; the President formed a Coronavirus Task Force; the CDC

and Customs & Border Protection implemented enhanced screenings on
arriving travelers; DHS issued supplemental instructions for inbound
ÁLJKWVDQGLQGLYLGXDOVZKRKDYHEHHQLQ&KLQDDQG86&*LVVXHG
guidance for marine vessels, people and materials entering US ports.
The National Association of Manufacturers’ website www.nam.org is
an excellent resource for keeping up to date on these matters.
6SHFLÀFWRWKHHOHFWURQLFVLQGXVWU\,VXJJHVW(&,$·VZHEVLWHZZZ
ecianow.org for relevant information. An initial survey in early February
revealed most companies struggled mightily with visibility. By the end
of February nearly all could describe the coronavirus impact on: on-time
delivery and the likely disruption recovery period. If you are looking
for more detail, Dale Ford, chief analyst, compiled the data by semi,
passives and electro-mechanical. Similarly, the February 2020 TPC
6HPL,QGXVWU\VXUYH\FRQÀUPHGWKHZHDNRXWORRNIRU4ODUJHO\GXHWR
product availability but did note the positive bookings outlook for Q2
that somewhat supports a production recovery. Lastly, it’s worth listening
WRDSRGFDVWKRVWHGE\(&,$IHDWXULQJ&KDG0RXWUD\FKLHIHFRQRPLVW
at NAM. Basically, he says it may be several more weeks before we
clearly know if this was just a Q1 disruptor or a calendar year issue. This
comment became more understandable in my recent conversation with
'DYH'RKHUW\SUHVLGHQW &(2'LJL.H\'DYHSRLQWHGRXWXQIRUHVHHQ
delays for a number of companies wanting to resume full production.
He cites up-stream raw material supply problems as the root cause. In
general, it’s far from clear when supply lines will actually normalize.
Bottom line, verify your suppliers’ resumption plans with a critical
eye, keep abreast of governmental actions, stay alert to CDC directives,
and above all, know it will be certainty that restores the industry to
good health.
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View from the top

Strong tailwinds
foreshadow growth
in 2021
Electronics Sourcing North America asked TTI Semiconductor Group president,
Michael Knight, for his views on past, present and future trends

Q

What were 2019’s
major trends and
what do you predict for
the second half of 2020
and beyond?
Following over a year of
component shortages, 2019
saw the return of a buyers’
market. The year started with
an inventory build as new
capacity came online, demand
settled down and lead times
retreated from their highs.
The purchasing community
responded by pivoting from a
focus on assured supply to one
of best price.
The trade wars, especially
with China, and now the
uncertainty surrounding
COVID-19 will continue to
present headwinds as this
year unspools. But strong
tailwinds should continue to
drive us forward, especially
as we move through the
second half of the year and
into 2021 and beyond. Any
lessening or, ideally, removal
of these headwinds will only
pull us forward faster. There
is even a case to be made that
we will see some component
shortages that resemble a
mini-2018 later this year.

Q

What is the longterm plan for TSG?

The TTI Semiconductor Group
ÀQLVKHGVWURQJZLWKRQH
business in particular, RFMW,
being the growth leader. 2020
began with the acquisition of
Connected Development, an
,R7GHVLJQVHUYLFHVÀUPWKDW

adds hardware and software
engineering capability to
the mix.
This will connect particularly
well with Symmetry
Electronics, our wireless,
video and IoT component
specialist, but should also
SURYHEHQHÀFLDOWRWKH
extended TTI family of
companies. Many of our
customers are on a journey to
connect their products to the
internet in keeping with the
application and technology
trends of IoT, but oftentimes
the specialized engineering
experience and skills to do so
LQWHUQDOO\DUHQRWVXIÀFLHQW
Connected Development
accelerates a company’s time
to IoT with expert product
design, proof of concept
work and even step-by-step
FHUWLÀFDWLRQEDVHGWHVWLQJ
Later this year, we expect
to close on additional
acquisitions of specialty
semiconductor distributors
WKDWÀWRXUEXVLQHVVPRGHO
and culture. For the next
several years, the building
out of a global footprint for
the group will be heavily
driven by acquisition while
the better-than-market
revenue growth will be driven
by strong investment in the
existing group members.

Q

What is the stock
holding strategy for
TSG within the TTI group?
Each company in the
semiconductor group
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maintains its own inventory,
overseen by dedicated product
management teams. If there
is overlap in suppliers among
the group, they can and do
support each other. First,
each company stocks broader
and deeper as part of TTI
and second, the majority of
our part numbers tend to be
mapped to a single customer.
TSG suppliers are leadingedge in their spaces, and
most of what we do heavily
involves the design-in of parts
via a customer’s engineering
WHDPDVRSSRVHGWRIXOÀOOLQJ
commodity orders.

Q

ESNA recently
visited your new
Dallas distribution facility.
How has this increased
productivity and what are
your future plans?
Our new distribution center
came online at an opportune
time as unemployment levels
shrank and our business
experienced strong growth. As
one would imagine, the new
'&LVPXFKPRUHHIÀFLHQW
in terms of stocking space,
order processing, throughput
and people productivity. We
are not yet done. The next
level of automation has been
VSHFLÀHGDQGZHZLOOVRRQ
begin implementing that to
support the exciting growth
we anticipate through this
new decade.

Q

What are your views
on strategies for
improving the electronics
supply chain?

Michael Knight, president, TTI
Semiconductor Group

“”

Later this year, we
expect to close
on additional
acquisitions
of specialty
semiconductor
GLVWULEXWRUVWKDWƓW
our business model
and culture

View from the top

In the age of digitization, the
electronic component supply chain
has yet to take full advantage
of all the improvements in
HIÀFLHQFLHVWKDWGLJLWDOWHFKQRORJ\
brings to the world of commerce.
I predict this will change rapidly.
Look for things like APIs, robotic
process automation, AI and
blockchain to become mainstream
in our industry.

Q

How are raw material
prices impacting
costings. Do you envisage price
rises or component shortages?
Raw material availability will
SURJUHVVLYHO\KDYHDQLQÁDWLRQDU\
effect on component pricing.
As more electronic products are
manufactured, demand for core
metals, in particular, will soar.
1DWXUDOUHVRXUFHVDUHQRWLQÀQLWH
VRDGGDVRXUFHRILQÁDWLRQ3OXV
China has become a leading
source for many of the metals so
political tensions can and do add
pricing pressure.

Q

Finally, how have
recent semiconductor
acquisitions impacted the
supply chain and component
availability?
Mergers and acquisitions in the
semiconductor industry are far
from over. High valuations in
good markets might slow it down,
but the fundamentals behind
the activity aren’t changing
anytime soon. Those will drive
a consolidation trend for the
foreseeable future. So far, I think
it is clear that the customer
EDVHKDVJUHDWO\EHQHÀWHGIURP
this. Scale enables cost control
and supply chain stability, and
scale insures a faster and wider
availability of new technologies.
With a couple of unique
exceptions, the feared effects of
accumulated leverage among the
semiconductor manufacturers
have not materialized. There
are market forces and dynamic
reasons for this that I don’t see
changing anytime soon.
www.ttiinc.com

O LE DS10

“”

Raw material
availability will
progressively
have an
LQŴDWLRQDU\HIIHFW
RQFRPSRQHQW
SULFLQJ
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API Solutions

How API solutions
will transform the
electronics industry
'LJL.H\·V$3,FKDPSLRQ6WHSKDQH5DWHOHWH[SODLQVKRZ$3,·VRIIHUEHQHÀWV
to supply chains, businesses, customers and employees
If you haven’t yet heard of
an application programming
interface (API), you will soon
enough. In fact, I expect
API solutions to be the most
disruptive innovation for the
electronics market in the next
ÀYHWR\HDUV:KHWKHU
or not you realize it, you’re
already using APIs. Simply
SXWDQ$3,LVDPDFKLQHWR
machine connection. Every

time you visit a modern web
page, you are interacting with
a remote server’s API.
The customization
available with APIs make
them a popular choice for
procurement executives.
'LJL.H\IRXQGSHUFHQW
of companies surveyed
are exploring APIs. That’s
because a business can
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streamline existing processes
and introduce automation,
producing an immediate
return on investment (ROI).
For example, APIs allow
purchasers to quickly get
prices, without having to
price compare every website.
:LWK'LJL.H\·V$3,SULFLQJLV
XSGDWHGLQUHDOWLPHDQGFDQ
EHKRQRUHGIRUGD\VYLDD

Digi-Key’s API champion,
Stephane Ratelet

API Solutions

24 / 7 / 365
www.buerklin.com

Customers using the ROI calculator
KDYHVHHQƓIW\WKRXVDQGWRRQHKXQGUHG
WKRXVDQGGROODUVLQVDYLQJV

digital quote. With these reduced
hard costs of product prices (plus
the soft costs of time spent on
invoices, quotes and returns and
the cost of stock) companies who
utilize API solutions can expect
VLJQLÀFDQWFRVWVDYLQJV'LJL.H\
DOUHDG\KDVWRDFWLYH$3,
customers in North America.
1RWRQO\GR$3,VROXWLRQV
LPSURYHVSHHGHIÀFLHQF\DQG
FRVWVWKH\DOVRLPSURYHDFFXUDF\
7KHDFFXUDF\RIDIXOO\GLJLWDO
VROXWLRQEHQHÀWVWKHHQWLUHVXSSO\
chain. With North America’s
KLJKO\FRPSHWLWLYHHQYLURQPHQW
VROXWLRQVWKDWLPSURYHDFFXUDF\
and result in greater customer
VDWLVIDFWLRQVKRXOGEHDSULRULW\
$3,FRQQHFWLYLW\FDQEH
implemented in three different
ZD\VGHSHQGLQJRQDFRPSDQ\·V
size and needs. Customers
can implement API via their
RZQLQWHUQDOUHVRXUFHVE\
subcontracting to an external
GHYHORSHUWHDPDQGE\XVLQJ
RQHRIWKHWKLUGSDUW\VRIWZDUH
VROXWLRQVIURP'LJL.H\·VOLVWRI
TXDOLÀHGSDUWQHUV
'LJL.H\·V$3,VROXWLRQVDUHIUHH
to use. Interested customers can
GRZQORDGDIUHHH%RRNDQGWU\WKH
free ROI calculator which shows
KRZPXFKWKH\FDQVDYHSHU\HDU
XVLQJ'LJL.H\·VSULFHDYDLODELOLW\
and ordering APIs. Customers who

have utilized the calculator have
VHHQDQDYHUDJHRIÀIW\WKRXVDQG
to one hundred thousand dollars
in cost savings.
'LJLWDOWUDQVIRUPDWLRQLVQR
longer an option, it has become
DQHFHVVLW\LQDZRUOGZKHUH
ÀQDQFLDOEXGJHWVDQGDYDLODEOH
human resources continue to
VKULQN,I\RXGRQ·WVHH\RXU
competitors utilizing API solutions
\HWGRQ·WEHDODUPHG,IWKH\
want to remain in the market
LQWKHQH[WÀYHWR\HDUVLW·V
RQO\DPDWWHURIWLPHEHIRUHWKH\
embrace these technologies.
The introduction of APIs can be
compared to the introduction
of the internet. At the outset,
LWPD\VHHPOLNHDFRPSOLFDWHG
and confusing process. But just
as the internet did, API solutions
ZLOOUHYROXWLRQL]HRXULQGXVWU\
landscape, and whoever embraces
WKHPÀUVWZLOOFRPHRXWRQWRS
,QRXULQFUHDVLQJO\GLJLWDOZRUOG
data and speed of information
DUHNLQJ$VDUHVXOWÀQGLQJZD\V
to harness digital solutions like
APIs for cost savings is critical.
,HQFRXUDJH\RXWROHDUQKRZ
$3,VROXWLRQVFRXOGEHQHÀW\RXU
EXVLQHVVDQGLPSURYH\RXU
RSHUDWLRQDOHIÀFLHQF\\RXVLPSO\
can’t afford not to.
www.digikey.com
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SEMICONDUCTOR MARKET WATCH

Embedded MPUs will drive
overall microprocessor market
Demand for microprocessors used in embedded applications will grow but chip buyers can expect
small price declines over the next several years

James Carbone
The worldwide global embedded
microprocessor market will post
8.3 per cent annual growth over
the next four years as revenue
rises from $15.9 billion in 2019 to
$23.7 billion in 2024 as demand
for embedded MPUs increases
from communications, industrial
equipment and automotive OEMs.
Despite rising demand,
semiconductor buyers can
expect steady lead times and
modest price declines over the
next several years, according to
industry analysts. The average
price of an embedded MPU is
forecast to fall from about $43.31
in 2020 to $41.20 in 2024, said
researcher IC insights.
Strong demand for embedded
processors is driving sales growth
in the overall microprocessor
market, which also includes
processors used in computers
and cell phones. Revenue of
embedded processors will
increase 10 per cent in 2020 to a
record high of $17.5 billion after
rising 9 per cent in 2019 and 18
per cent in 2018, the researcher

said. Worldwide unit volume of
embedded processors is expected
to grow 11 per cent to 406
million MPUs in 2020 after rising
7 per cent in 2019 and 14 per
cent in 2018.

going to drive a whole new wave
of innovation in certain areas and
will impact system design and
result in greater use of embedded
processors, said Mike Palma,
research manager at IDC Corp.

A number of trends in embedded
systems is driving MPU growth,
including increased automation
in vehicles, industrial equipment
and homes, according to Rob
Lineback, senior market analyst
for IC Insights. In addition,
Internet connections are
becoming pervasive in a wide
range of end use equipment
which is driving higher embedded
MPU demand.

As a result, sales of embedded
processors are expected to grow
by a compound annual growth
rate (CAGR) of 8.3 per cent as
revenue increases from $15.9
billion in 2019 to $23.7 billion
in 2024, while unit shipments
are projected to increase to 575
million in 2024. In fact, sales of
embedded processors have been
increasing since 2014. Embedded
MPU sales revenue increased 83
per cent from 2014 to 2019, while
sales of computer processors
grew 11 per cent during the same
time. Cell phone application
processors sales dropped 5 per
cent between 2014 and 2019,
according to IC Insights.

“Automation and big data
analytics to the Internet of
Things is increasing the need
for embedded computing and
processing,” said Lineback. “In
a growing number of systems,
embedded processing is handling
DUWLˉFLDOLQWHOOLJHQFHDQG
machine learning capabilities for
autonomous operations without
control by humans,” he said. In the
IXWXUHDUWLˉFLDOLQWHOOLJHQFHLV

By the Numbers
10%
The growth rate of the embedded microprocessor market
in 2020

$43.31
The average selling price of an embedded microprocessor
this year

Embedded MPU share rises
Robust demand from multiple
customer segments will
mean embedded processing
revenue will continue to grow

as a percentage of overall
microprocessor sales. In 2014,
embedded microprocessors
accounted for 11 per cent of
global microprocessor revenue,
while the computer market
represented 58 per cent of the
processor market and cell phone
processors were 31 per cent
of MPU sales, IC insights said.
By 2024 embedded processors
will account for 24 per cent of
processor revenue; computers,
50 per cent and cell phones, 25
per cent.
One reason that embedded
MPU demand and revenue
will rise is the automotive
market. “Automotive embedded
processors are expected to see
the strongest growth over the
QH[WˉYH\HDUVZLWKVDOHVULVLQJ
14.1 per cent per year, according
to Lineback. The industrial
segment will post a CAGR of
9.4 per cent and embedded
processor revenue from the
communications industry, the
largest market for embedded
MPUs, will rise 8.8 per cent from
2019 to 2024, he said.

$17.5 billion
The expected size of the global embedded microprocessor
market this year

8.3%
The forecasted compound annual growth rate for embedded
microprocessors from 2018 through 2024

$23.7 billion
The expected size of the global embedded microprocessor
market in 2024

Same-day Shipping
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For instance, microprocessors
are being designed into more
vehicles, as cars and off-road
vehicles are equipped with
sophisticated systems such
as advanced driver assistance
systems (ADAS). In some
cases, MPUs are replacing
microcontrollers in vehicles as
control of automotive electronics
systems becomes centralized.
Priestly said there are about 50
MCUs used in the average vehicle
for brakes, air-conditioning,
instrument panels, security,
door locks and other systems.
However, the automotive industry

is moving toward “centralizing
its processing resources and
that is driving more demand for
high-performances embedded
processors in the car” which will
mean fewer MCUs will be needed,
he said. There will be several
processors because the need for
redundancy in a vehicle. With
central processing there needs to
be backup systems in the event of
a system failure. Backup systems
require microprocessors.

Long life cycles

Of course, embedded processors
are being used in many more
non-automotive systems as well
because they have the same
computing power as processors
used in computers. “Embedded
processors are essentially the
same as a standard processor
used in computer system, but they
typically have longer product
lives and extended environmental
VSHFLˉFDWLRQVȣVDLG3ULHVWO\
For instance, an embedded
microprocessor may be used in
a piece of industrial equipment
in an environment where the
temperature may rise or fall
sharply and the processor needs
to function in very hot or cold
conditions. As a result, embedded

Embedded MPU
prices to dip
43.61
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The average price of embedded
microprocessor will decline
slowly over the next four years.
Source: IC Insights

Embedded MPUs will grow at an annual rate of 8.3per
cent through 2024 when revenue reaches $23.7 billion
Source: IC Insights

Embedded MPU market
grows staidly
($ billions worldwide)

Alan Priestly, vice president
analyst for Gartner Inc., said the
embedded market is fragmented.
He noted that in years past
embedded processors were used
mainly in the industrial market.
While embedded processors are
still used in industrial equipment,
the market for them is expanding,
he said. They are now used
in everything from industrial
controls, cars, transportation
systems, mil aerospace market,
switches, routers and highperformance devices and
consumer electronics equipment,
he said.
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processors have to be “optimized”
to handle different environmental
conditions, said Priestly. That
means embedded processors
often have higher price tags
than a similar functioning MPU
used in computers.
Embedded processors are also
used in equipment that tend
to have much longer lifecycles
than a personal computer, said
Priestly. For instance, an industrial
control or mobile base station
may be in use for 10 to 15 years.
Automotive, industrial, medical
devices medical imaging devices
can have product life cycle of up
to two decades.
,IWKHUHLVDˉHOGIDLOXUHWKH
microprocessor in the equipment
may need to be replaced
so manufacturers will build
embedded processors for longer
period of time than processors
used in computers. In the
embedded market you have to
support a longer lifecycle.
“Your average PC has about
three- or four year-lifecycle,” said
Priestly. “The vendors that make
PC processors refresh them very
rapidly, and after 18 months or
two years, you can’t buy the old
generation processors anymore,”
said Priestly.
Embedded processor
manufacturers “charge more, but
they guarantee the extended
availability of the product,”

Authorized Distributor

23.9
21.3

22

he said. Prices are also higher
because volumes are much
lower than for processors used
in computers and cell phones.
Billions of MPUs are shipped
for computers and cell phones
while thousands of embedded
processors ship each year. “So,
there are premiums on embedded
products,” said Priestly.
While prices for embedded
microprocessors may be higher
than other processors, there
are a number of suppliers that
compete for business. Intel, which
is the largest microprocessor
manufacturer, has about 50 per
cent of the embedded MPU
market, according to Gartner.
As with its processors used
in computers, Intel’s embedded
processors are based on
x86 technology as are AMD
embedded processors.
“A lot of x86 PC class processors
wind up in a whole range
of embedded systems from
POS systems, digital signage,
kiosks, industrial equipment,
medical equipment, and lower
performance ranges of servers,
said Palma.
There are a number of
processor companies that use
ARM technology including,
QUALCOMM, Nvidia, HiSilicon,
Samsung and NXP among others.

Worldwide leading authorized
distributor of semiconductors
and electronic components.

What’s new

Keep an eye on battery condition
6DIWōVQHZ,QWHOOL&RQQHFWLVDGLJLWDOPRQLWRULQJVROXWLRQ
UHPRWHO\PRQLWRULQJWKHFRQGLWLRQRIDOLPLWOHVVQXPEHURI
QLFNHOWHFKQRORJ\EDWWHULHV
,GHDOIRUVFDWWHUHGDQGLVRODWHGVLWHV,QWHOOL&RQQHFWIHDWXUHV
state-of-charge and state-of-health algorithms that display
UHDOWLPHVWDWXVRIWKHEDWWHULHVFRQGLWLRQEDVHGRQPHDVXUHG
temperature, current, voltage and electrolyte level. Operators
FDQORJLQORFDOO\RUYLDDZHEDSS
7KHVROXWLRQDOORZVRSHUDWRUVWRVKLIWIURPWLPHEDVHGWR
FRQGLWLRQEDVHGEDWWHU\PDLQWHQDQFHZKLFKVDYHVRSHUDWLRQDO
H[SHQVHVZLWKSHUFHQWIHZHUVLWHYLVLWV&DSLWDOH[SHQGLWXUHLV
DOVRRSWLPL]HGDVEDWWHULHVDUHRQO\UHSODFHGZKHQQHHGHG:LWK
QLFNHOEDWWHULHVDOUHDG\SURYLGLQJDORQJDQGUHOLDEOHOLIHWLPH
,QWHOOL&RQQHFWIXUWKHUUHGXFHVWKHLUWRWDOFRVWRIRZQHUVKLS

Tough little resistors
Vishay has extended its TNPU e3 series of automotive
JUDGHXOWUDSUHFLVLRQWKLQƓOPŴDWFKLSUHVLVWRUVZLWKD
QHZVSDFHVDYLQJFRPSRQHQWLQWKHFRPSDFWFDVH
VL]H7KHVH$(&4TXDOLƓHGUHVLVWRUVVXLWDSSOLFDWLRQV
VXFKDVRSHUDWLRQDODPSOLƓHUFLUFXLWVDQGVHQVRUVIRUWHVW
and measurement, automotive, industrial, medical, and
WHOHFRPPXQLFDWLRQVHTXLSPHQW
:LWKWKHDGGLWLRQRIWKHFDVHVL]HWKH9LVKD\'UDORULF
7138HVHULHVLVQRZDYDLODEOHLQDQG
FDVHVL]HVZLWKUHVLVWDQFHYDOXHVIURPWRNRKP
:LWKDZLGHWHPSHUDWXUHUDQJHRIWRoC, the resistors
SURYLGHVWDEOHRSHUDWLRQLQKDUVKHQYLURQPHQWDOFRQGLWLRQV

'DWDFROOHFWHGE\,QWHOOL&RQQHFWLVVWRUHGDQGDQDO\]HGLQD
secure Microsoft Azure cloud solution. The three modes of
FRQQHFWLRQDUH/$1**PRGHPDQGVDWHOOLWHPRGHP

7138HVHULHVFRPSRQHQWVVXLWDXWRPDWLF60'DVVHPEO\
V\VWHPVDQGDXWRPDWLFVROGHULQJXVLQJZDYHUHŴRZRUYDSRU
phase. The resistors are RoHS-compliant, and their pure tin
SODWLQJSURYLGHVFRPSDWLELOLW\ZLWKOHDGIUHHDQGOHDG
containing soldering processes.

www.saftbatteries.com

www.vishay.com

USB cable assemblies feature strain relief
6WHZDUW&RQQHFWRUKDVLQWURGXFHG86%
7\SH$WRURXQGHQGFDEOHDVVHPEOLHV
ideal in connections from computers,
SULQWHUVVFDQQHUVJDPLQJPHGLFDO
GHYLFHVDQGRWKHU,R7GHYLFHV
7KHDVVHPEOLHVVXSSRUW86%VSHHGV
XSWR0ESV PDNLQJWKHVHFDEOH
DVVHPEOLHVSHUIHFWIRU2(0VWKDWUHTXLUH

VROXWLRQVZKLOHLQWHJUDWLQJ86%SURGXFWV
LQWRGHVLJQSURMHFWV7KH86%7\SH$
connector end includes an over molded
strain relief feature, providing protection
WRWKHFDEOHDQGUHGXFLQJVWUDLQRQWKH
conductors.
www.belfuse.com

Plenty of case choice
5ROHFLVQRZRIIHULQJDZLGHUUDQJHRI
VWDQGDUGDQGFXVWRPL]DEOHFDVHVZLWK
ZLQGRZVIRUVWDQGDUGGLVSOD\PRGXOHV
DQGSDQHOV'LHFDVWDOXPLQXP*53DQG
plastic enclosures are ideal for command
HOHFWURQLFV,R7,,R7,QGXVWU\VPDUW
factory technology, process automation
and machine control.
1HZ,3SURƓ3$1(/+0,HQFORVXUHV
FDQEHPRXQWHGRQDVXVSHQVLRQDUP
RUZDOOSLYRW7KH\DUHPDGHWRPHDVXUH
LQDQ\SODQVL]HXSWRE\LQDQG
LQHLJKWGHSWKVIURPWRLQ7KH\
FDQEHVXSSOLHGZLWKWKHIURQWSODWHIXOO\
machined to suit standard display panels
from manufacturers such as Siemens,
%HFNKRIIDQGPRUH
5ROHF,3DOX',6&LVFODLPHGWREH
WKHZRUOGōVƓUVWURXQGGLHFDVWDOXPLQXP
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HQFORVXUHIRULQGXVWULDOHOHFWURQLFV,WFDQ
EHPRXQWHGOLGFORVHGWRSURWHFWWKH
seal and electronics during installation.
7KHOLGFDQEHPDFKLQHGIRUGLVSOD\VDQG
DQRSWLRQDOKLQJHGFRYHULVDYDLODEOHWR
provide extra protection.
0XOWLSXUSRVH,3VWDU&$6(FDQEH
PRXQWHGRQZDOOVEXONKHDGVRUPDFKLQHV
7KHHQFORVXUHVFDQEHLQVWDOOHGOLGFORVHG
Hinged covers conceal and protect the
Ɠ[LQJDQGOLGVFUHZV6WDU&$6(LVPROGHG
IURPŴDPHUHWDUGDQW/XUDQDVVWDQGDUG
,3SRO\'225*53HQFORVXUHVUHVLVW
FKHPLFDOV&OHDUGLVSOD\ZLQGRZVDUH
DYDLODEOHDVVWDQGDUGLQDOOHLJKWVL]HV
Features also include integrated lid hinges
DQGDFKRLFHRIOLGƓ[LQJV
www.rolec-usa.com

Purchasing

by James Carbone

Sponsored by

Coronavirus causes
sourcing headaches
for buyers
The coronavirus pandemic has led to tighter supply and higher prices
for some components including multilayer ceramic capacitors
Shutdowns and slowdowns
in production of electronic
components and other
manufacturing materials in
China caused by the outbreak
of coronavirus has resulted in
longer lead times, shortages
and price increases for some
electronic components.

electronics manufacturers
are expecting at least
DÀYHZHHNGHOD\LQ
components and other
production materials. IPC
surveyed OEMs, electronics
manufacturing services
providers and printed circuit
board manufacturers.

Industry analysts, distributors
and buyers say they expect
coronavirus will likely
continue to disrupt the
electronics supply chain
WKURXJKWKHÀUVWKDOIRI
the year and perhaps longer,
resulting in slower component
and end equipment shipments
and lower sales revenue
for semiconductor and
other component companies
in 2020.

About 65 per cent of
manufacturers surveyed
said they were told by their
VXSSOLHUVWRH[SHFWDWKUHH
week delay in deliveries of
components and materials.
However, executives at
electronics manufacturers
surveyed said they expect
delays to be longer than what
their suppliers were saying.
On average, manufacturers
were expecting shipment
GHOD\VRIDWOHDVWÀYHZHHNV
and some said delays could be
nine weeks or longer.

Coronavirus began in Wuhan,
Hubei province in China
and its impact started to be
felt in January when many
companies had shut down
production for two weeks
because of Chinese New Year.
Many factories remained
shut down for two or more
weeks after the lunar new
year because of the spread
of the virus. When factories
reopened in February many
operated at 30 to 60 per
cent capacity.
As a result, buyers at
OEMs and EMS providers
expect shipment delays
of components and other
materials needed for
production. A survey
conducted by trade
association IPC said

“The delays will likely have
ripple effects for the rest of
the year,” said John Mitchell,
IPC’s president and CEO. “The
longer China is affected by
the epidemic, and the more it
spreads to other parts of the
world, the supply chain will
experience more and varied
strains and disruptions.”
The survey found that
84 per cent of electronics
manufacturers and suppliers
are worried about the
coronavirus’ impact on
their business operations
including factory downtime,
higher costs, transportation
bottlenecks, pressure
for alternative sourcing,
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delayed sales, and delayed
prototyping that slows the
introduction of new products.
Some companies said that
they were considering
alternate sources for parts
materials produced in China.
However, in most cases “it’s
not easy for manufacturers
to switch suppliers,”
said Mitchell. “Securing
alternate sources requires
DQLQYHVWPHQWRIVLJQLÀFDQW
time and money that must
be weighed against the
value gained.”

MLCC shortages again?
One company that has
already seen delays in
shipments of components is
EMS provider Vexos. Lead
times of “raw boards and
mechanicals are extended at
least four weeks and some
longer,” said Stephanie
Martin, senior vice president
global supply for Vexos, which
has manufacturing facilities
in the US, Canada, Denmark,
China and Vietnam.
There are also delivery delays,
shortages and price increases
for electronic components.
“Hardest hit seems to be the
passive products particularly
MLCCs. Some suppliers are
not even acknowledging new
orders. So, we have shortages,
price increases and extended
OHDGWLPHVDOOKDSSHQLQJµVKH
said in early March.
Vexos is telling its buyers if
there is available inventory of
components, but the parts are

not needed until May or June,
buyers should “pull in the
delivery date of the order and
take the stock in house,” said
Martin. “Right now (in early
March) there is availability
of stock in the channel in
many cases. The delay caused
by the coronavirus and
subsequent freight issues will
create a hole in the available
inventory down the road,”
she said. Vexos wants to make
sure it has parts in inventory
that it may need in the future
so production is not impacted,
said Martin.
Besides passive components
and printed circuit boards,
EX\HUVPD\DOVRÀQGLW·V
harder to buy light emitting
diodes (LEDs) and liquid
crystal displays (LCDs)
because of production
slowdowns by suppliers
in China. China’s display
utilization rate fell about
20 to 25 per cent in February
and the country’s overall
production output would
drop 40 to 50 per cent due
to component shortages,
according to research
ÀUP2PGLD
There are about 20 LED
and LCDs buyers in the
coronavirus affected areas
of China. Many suppliers
have resumed operations,
but many employees did not
return to work when factories
reopened in February, so unit
production of LEDs and LCDs
LQWKHÀUVWTXDUWHUGHFOLQHG
&RPSDUHGWRWKHÀUVWTXDUWHU
of 2019, the researcher said.
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y

LCD panel makers also
face challenges sourcing
components needed for
production, including LCD
polarizers, LCD modules
printed circuit boards
and other ICs because of
a slowdown in customs
clearance, according
to Omdia.

Delays and
shortages seen
While coronavirus has slowed
down production of many
components and materials,
industry analysts said in early
March that it was too early
to say how severe the impact
will be on the electronics
supply chain, but said it will
have a negative impact on
sales for 2020.
“The biggest impact initially
has been some delays in
shipping products,” said Paul
Romano, chief operating
RIÀFHURILQGHSHQGHQW
distributor Fusion Worldwide,
based in Boston. He noted
that some suppliers in China
had been “shuttered for the
last 30 to 45 days and that is
going to create some impact
with our market.”
“We’re seeing shortages
across a number of different
products,” but the coronavirus
is not the only reason for
tighter availability of some

parts, according to Romano.
“Certainly, there is still some
hangover from what we saw
in 2018 and 2019,” when
there were severe shortages
of MLCCs, chip resistors and
some discretes. At the same
time there has been a push
in usage and demand is
outstripping supply,”
said Romano.
“Many of those parts are
produced in China and
Japan. Remember China
also produces many of the
raw materials” needed for
production of components
which is contributing to the
slowdown in manufacturing
of parts, he said.
Because component
manufacturing in China
shut down for a while some
component manufacturers
“are trying to moderate
demand and shortages by
not accepting new orders.
We expect that practice
will continue to grow,”
said Romano.

Little impact on chips
The good news for
semiconductor buyers is that
coronavirus has had little
impact on semiconductor
production in China. “Global
FKLSVXSSO\WKURXJKWKHÀUVW
two months of 2020 appears
to be largely unaffected

Purchasing

by James Carbone

by the coronavirus outbreak,”
said Len Jelinek, research
vice president, components
& devices, for researcher
Omdia.
“There’s plenty of chip
inventory in the channel,
compensating for any
coronavirus-related
production shortfalls at
semiconductor fabs located
in the Wuhan area and
elsewhere in China are a
few semiconductor suppliers
located in areas affected by
the virus,” said Jelinek.
The bad news is
semiconductor packaging
and testing operations were
being adversely impacted
by coronavirus because
employees could not make
it back to work following
Chinese new year because of
travel restrictions caused by
the virus. As a result, many
chip packaging and testing
plants in China reduced or
stopped operations, which
created a bottleneck for chip
companies that rely on backend packaging and testing
capacity, according to Omdia.
Perhaps the biggest problem
for chipmakers is that
coronavirus is disrupting
production at electronics
manufacturing services
(EMS) providers and original

“”

Because component
manufacturing
in China shut
down for a while
some component
manufacturers are
trying to moderate
demand and
shortages by not
accepting new orders.
We expect that
practice will continue
to grow

AExxxRBA Family

Molded Space-grade Chip Inductors
• Meet NASA low outgassing requirements (ASTM E595)
• MIL-STD-981 and EEE-INST-002 testing available
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• Available in standard 0603 and 0805 footprints
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design manufacturers (ODM).
Those companies are the
world’s largest semiconductor
buyers accounting for about
29 per cent of global chip
purchases, said Jelinek.
EMS providers and original
design manufacturing
(ODM) companies also face
worker challenges as many
electronics manufacturing
employees were not able
to return to work because
of coronavirus.
Major EMS/ODM operations
in China include Foxconn’s
iPhone production operations
located about 300 miles from
Wuhan in Zhengzhou. This
plant was open and running,
but only at about 10 to 20
percent of capacity due to
workforce issues in February,
according to Omdia. Jabil
Circuit said the outbreak has
slowed its electronics factories
in the affected part of China
to 65 to 70 percent of
normal output.
EMS provider Plexus has
facilities in China and its
business has slowed because
of the effect coronavirus
has had on its supply base
according to Omdia.
It expects a $40 million
GURSLQLWVÀVFDOVHFRQG
quarter revenues.
The capacity utilization
rate for all electronics
manufacturers in China was
lower than normal in late
February, the researcher said.
Reduction in the production
of equipment means fewer

semiconductors and
other components need
to be purchased.

result in semiconductor sales
revenue planning by about 3
per cent this year.

Semiconductor suppliers in
China are also dealing with
the logistics issues because
of restrictions on air travel
to and from China. The
restrictions prevented many
government staff numbers
from returning to work after
the lunar new year holiday
break. As a result, the import/
export process in China now
is taking much longer than
before, slowing the pace of
commerce, said Omdia.

However, Anderson said
a silver lining in terms of
disruption of production
caused by coronavirus is that
the outbreak occurred during
the Chinese New Year. “A lot
of the companies had built
ahead in anticipation of the
lunar new year so there was
inventory. If the outbreak had
happened in Q3 we would
have a lot different situation
because there would have
been a lot more demand and
less inventory in the supply
chain, he said.

Electronics production
resuming
Kevin Anderson,
senior analyst, power
semiconductors for
Omdia, said there had
been improvement in
China in early March
in terms of production
resuming for components
and other materials used
in electronics. “But we
are not out of the woods
yet,” he said. Coronavirus
will have a big impact in
ÀUVWTXDUWHUVDOHVIRUPDQ\
semiconductor companies.
In addition the slowdown in
production materials needed
by electronics OEMs will
continue beyond the
ÀUVWTXDUWHU
“We think there will be some
impact on Q2 as well. It
depends on how quickly all
the factories can get workers
back in place,” said Anderson.
He said that coronavirus will

Short-term gain
Electronics distributors are
not sure how much the
outbreak will impact their
businesses for the year, but in
the short term it may boost
sales as buyers at OEMs and
EMS providers build their
own inventories because of
fear of shortages and price
increases later in the year.
“Right now things are a
little bit cloudy. There is
some thought that with
the coronavirus situation
anyone who has inventory
is likely going to be in a
good position,” said Jeff
Newell, senior vice president
of products for Mouser
Electronics. “That’s generally
true, but then again once
you sell through it,
replenishing inventory
PLJKWEHDELWGLIÀFXOWµ

by James Carbone

Don Akery, president, TTI
Americas, said TTI was
starting to see increased
booking activity driven by fear
of supply chain disruptions,
including “customers placing
orders further out. We are
moving to ensure that our
customers have assurance of
supply and peace of mind,”
he said.
“We are seeing some uptick
in sales. When people fear
a disruption of their supply
chain, the scarcity mentality
comes in and people want
to secure some products to
be safe,” said Dave Doherty,
president and chief operating
RIÀFHUIRU'LJL.H\´:H·UH
seeing some of that,” he
said in March.
He said the full extent of
the disruption of production
component factors was not
known as of early March.
“We don’t have a handle on
how big the disruption of the
supply chain is going to be.”
Distributors are trying to
get as much information
as possible from their
component manufacturers
that they carry. “We are in
constant conversations with
our suppliers about deliveries
and expectations of when
products will be available
when they will be delivered,”
said Frank Cantwell, vice
president of product and
supplier management
Allied Electronics.

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

Bel Fuse
Bourns
Eaton
EPCOS
Littelfuse
Schurter
Vishay

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

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

belfuse.com/circuit-protection
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y
Y

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

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

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

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

N/A
50
50
50
50
50
50

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

N/A
Y
Y
Y
Y
Y
Y

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Y
Y
Y
Y
Y
Y
Y
Y

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

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

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

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

50
50
50
50
50
50
50
50

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

Y
Y
Y
Y
Y
Y
Y
Y

Manufacturer

Distributor

Telephone

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 40

Advert Index
Advert

Page

4-Star

Advert

13

LEMO USA

21

Burklin

27

Minmax Technology

26

Coilcraft

35

Mouser Electronics

37

Newark

15

OKW Enclosures

19

D2P
Digi-Key Electronics

Page

FC, IFC & 22

10,11, 30, 31, 39 & IBC

Dove Electronics

33

Rochester

17

eBOM.com

23

Rutronik Inc

BC

ECCO

20

Sager

Electronic Assembly

25

Symmetry

Interpower
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9

TTI Inc

7
29
5

Total No. of Staff
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www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y
Y
Y
Y

13,976
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

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

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

86.00%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

50
50
50
50
50
50
50
50
50

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

Y
Y
Y
Y
Y
Y
Y
Y
Y

Bud
Bud Industries
Hammond Manufacturing
New Age Enclosures

ECCO
Mouser Electronics
Mouser Electronics
Mouser Electronics

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

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

Y
Y
Y
Y

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

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

N/A
$0
$0
$0

N/A
80.00%
82%
N/A

N/A
50
50
50

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

N/A
Y
Y
Y

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

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

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

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

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

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

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

50
50
50
50
50
50
50

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

Y
Y
Y
Y
Y
Y
Y

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

800-346-6873
800-346-6873
800-346-6873
(800) 675-1619
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873
800-346-6873

18,749
N/A
N/A
N/A
N/A
1,325
N/A
N/A
94
N/A
1,580
N/A
N/A
N/A
N/A
N/A
N/A
5,800
N/A
N/A
N/A
7,205
7,486
N/A
N/A
N/A
N/A
N/A
1,141
N/A
8,145
N/A
29,676
800
53,781

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

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

95%
N/A
N/A
N/A
N/A
81.00%
N/A
N/A
100%
N/A
63%
N/A
N/A
N/A
N/A
N/A
N/A
100%
N/A
N/A
N/A
100%
96%
N/A
N/A
N/A
N/A
N/A
100.00%
N/A
96.00%
N/A
94%
N/A
77%

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

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

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

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
800-346-6873

Distributor

Stock Value for
Principle

Mouser Electronics
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)

NKK Switches
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
Y
www.mouser.com
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y
www.mouser.com
Y

Total No. of Staff

Pack and Hold

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

No. of Technical
Support Staff

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

% Lead Free for
Principle Range

Website

Minimum Order
Value

Telephone

Stock Value for
Principle

Distributor

No. of Lines for
Principle

Manufacturer

Franchised
Distributor (Y/N/M)

Buyers’ Guide

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

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

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

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

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

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

$22M
N/A
N/A

$0
$0
$250

75.00%
85%

5
20
10

62
150
400+

Y

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

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

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

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

OBSOLESCENCE / HARD TO FIND
Lantek Corp.
973-579-8100
www.lantekcorp.com
M 186,000
Chip 1 Exchange USA, Inc. 949-589-5400
www.chip1.com/es
Y 850,000
Rochester Electronics 978-462-9332
www.rocelec.com
Y

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

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

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

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

PASSIVES
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
belfuse.com/signal
www.mouser.com
Continue on page 42

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

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

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

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

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

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

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

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N/A
Y
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Pack and Hold

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

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

Y
Y
Y
Y
Y
Y

N/A

50

1,000+

Y

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

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

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

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

$200

100.00%

15

275

N

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

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

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

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

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

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

N/A

N/A

N/A

N/A

N/A

N/A

N/A

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

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

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

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

50
50
50
10
50
50

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

Y
Y
Y
Y
Y
Y

Cables and
Harnessing

800-346-6873

50
50
50
50
50
50

Full Turnkey

Mouser Electronics

Total No. of Staff

Artesyn Embedded Technologies

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

Design Capability

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

Prototyping

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

No. of Technical
Support Staff

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

Lead Free
Manufacturer

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

% Lead Free for
Principle Range

Website

BGA Capacity

Telephone

Y

Y

Y

Y

Y

Y

Minimum Order
Value

Distributor

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

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

N/A

$0

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

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

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

M

75

N/A

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

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

No. of Lines for
Principle

Manufacturer

Stock Value for
Principle

Franchised
Distributor (Y/N/M)

Buyers’ Guide

Y
Y
Y
Y
Y
Y

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

www.mouser.com

Y

N/A

Bel Fuse
Power & Batteries
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
+1-978-567-9610/+1-978-293-3923
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873
Mouser Electronics
800-346-6873

belfuse.com/power-solutions
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mornsunamerica.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com
www.mouser.com

Y
Y
Y
Y
Y
Y

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

Y
Y
Y
Y
Y
Y
Y
Y
Y

HSI Sensing

HSI Sensing

405-224-4046

REED SWITCHES
www.hsisensing.com

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

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

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

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

OTTO

ECCO

773-767-2200

B&K Precision
Fluke
Keysight
Lascar Electronics
Tektronix
Teledyne LeCroy

Mouser Electronics
Mouser Electronics
Mouser Electronics

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

POWER & BATTERIES

SENSORS

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

Manufacturer
Pektron

Telephone

Website

Turnover

1-248-677-4838

www.pektron.com

$66m
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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

www.rutronik.com

Committed to excellence

