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At the beginning of the pandemic
I, like many others, turned my
attention to 3D printing face shields
for health workers. At that point
in time, material stock was not my
problem, delivery services were.
Understandably, some couriers
had become erratic and unreliable.
Ultimately the job got done by jury
rigging some short-term solutions.
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Fast forward several weeks and
demand for face shields has
dropped to the point where I can
direct my 3D printer to new tasks. I
went to place an online order with
my usual filament provider and, as
Old Mother Hubbard would say,
when I got there the cupboard
was bare.
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This came as a shock as I often visit
this supplier in person and it’s like
an Aladdin’s cave of printer stock.
Isle, after long isle, packed from
floor to ceiling with every filament
brand and specification you could
ever want.
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I called the supplier and discovered
several things had happened. Firstly,
what happens when the maker
community is forced to stay at
home? Obviously, they start making
things. This was demand spike
one. Secondly, what happens when
health professionals, let down by
their professional supply chain, ask
people with 3D printers and sewing
machines for help? They start
making things. This was demand
spike two.
Almost overnight stocks of 3D
printing materials started to
diminish faster than usual. So,
distributors placed orders, only
to discover that furloughed
manufacturers and disrupted
courier services slowed the
replenishment.
Clearly, local stock is essential.
However, so is the capacity to
replenish it. Something else to
consider when all this is over.

Articles appearing in this magazine do not necessarily express the views of the Editor or the publishers. Every effort is made to ensure the
accuracy of information published. No legal responsibility will be accepted by the publishers for loss arising from articles / information contained
and published. All rights reserved. No part of this publication may be reproduced or stored in a retrieval system or transmitted in any form
without the written consent of the publishers. Cover image – ©istockphoto.com/bestdesigns
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Wake up to voice control

Mouser Electronics is now stocking the iMX
RT106L and iMX RT106F EdgeReady crossover
processors from NXP. These edge computing
devices rely on the Arm Cortex-M7 processing
core, supporting up to 600 MHz operation.
Each device has 1Mbytes of SRAM and an
array of connectivity options including Wi-Fi,
Bluetooth, ZigBee and Thread.
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View current
editions online
www.electronics-sourcing.co.uk
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Buy into power

Recom’s RBBA3000 buck-boost converter is
now available at Rutronik UK. The half-brick
package delivers up to 3kW output power
with a conversion efficiency of 98 per cent.
It is baseplate-cooled and allows individual
programming of output voltage and
maximum current.
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When appropriately cooled, the unit provides
full power in the -40 to 85°C range. A current
share pin allows monitoring of load current
and can be used to parallel two modules.
This way, up to 100A output with active load
balancing is possible.
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Digi-Key has introduced online shipment
scheduling internationally, allowing
registered users to schedule advanced
orders in their local currency. There is no
minimum order amount, and any quantity
can be scheduled across multiple dates
from a single order.
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Digi-Key’s director of EMEA business
development, Ian Wallace, said: “Our
customers voiced that they wanted the
ability to place orders several months
ahead of time and in their local currency.
Digi-Key encourages feedback and insights
from our customers, and we are proud to
launch online scheduling globally to make
it easier than ever for customers to
schedule shipments.”

page 11
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Widening optical
portfolio

Anglia has signed a distribution agreement
with Bivar, covering its light pipes, indicators
and other components. The company’s rigid
and flexible light pipes carry light over long
and short distances, around obstacles and in
high vibration conditions. The product range
also includes daylight viewable panel mount
indicators, circuit board indicators, LEDs, UV/IR
LEDS and LED mounts and holders.
Anglia’s David Pearson said: “Bivar’s LED
offering is highly complementary to our
existing range of LED indication solutions. We
are particularly excited to introduce the range
of LED light pipes, which is a new range from
Anglia and expands the range of devices we
offer that fit around the panels and enclosures
housing our customers’ PCBs.”

Wallace added: “The online scheduling
feature allows customers to reduce the
amount of on-hand inventory by ordering
now and shipping later.”

Bivar’s president and CEO, Tom Silber, added:
“We are excited about the appointment of
Anglia as a design-in distributor in the UK.
Anglia has demonstrated that they have an
exceptional understanding of the technologies
that we offer as well as close and productive
relationships with a great many customers.
They already offer a great many solutions
that sit in or around our devices. We are
looking forward to a close and productive
working relationship.”

www.digikey.co.uk

www.anglia-live.com
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page 26
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Online scheduling in
local currency
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The F model is optimised for real-time
response facial recognition activities. This
processor is licensed to operate the NXP
OASIS run-time library for facial recognition,
providing users with access to a suite of
features including camera drivers, face
detection, etc. It also serves as the basis for the
SLN-VIZN-IOT solution for face recognition.

Meeting EN55024 and EN55032 class A
and B with an external filter, the converter
suits applications including battery power
conversion, laboratory DC power supplies,
electric vehicle voltage regulators and battery
voltage stabilisers.
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Input range is 9 to 60VDC. Using a single
resistor or external voltage the output voltage
can be programmed from zero to 60VDC,
plus maximum current between zero and 50A.
Thanks to buck-boost topology, output voltage
can be set lower or higher than input voltage.

The L device enables far-field, local commandbased voice control capabilities to a range of
IoT, smart retail and smart industry devices.
Functions supporting automatic speech
recognition include an analogue front-end
softDSP, media player and streamer and an
automatic speech recognition engine for local
commands and wake words.

Online scheduling helps manage planning
and deliveries. Online ordering is designed
to help customers streamline project
planning, take advantage of lower prices
and secure future product stock in advance.
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Cords Made So Well
We Can’t Contain Them
Interpower® manufactures reliable state-of-the-art
electrical cords & cord sets for global markets. These
U.S.A.-made power cords are customisable—lengths,
colours, labels, packaging—to your specifications.
All Interpower cords are tested in both design and
production phases.
With 1-Week Lead-Times and no minimum order
requirements, Interpower can help you design for
global markets providing the end user with the correct
connections to the local mains power supply. Whether
1 cord or 5,000, Interpower provides customised
solutions. Interpower remains unaffected by shipping
delays due to (COVID-19) quarantines. Interpower
continues to monitor alerts from the Center for
Disease Control and World Health Organization to keep
customers current. Interpower continually assesses
ways to keep client production schedules streamlined.

Let Interpower Components Ltd.
Help You Connect to Global Power
•

1-Week Manufacturing Lead-Times

•

Same Day Shipping on In-stock Products

•

No MOQ or Dollar Requirements

•

Blanket and Scheduled Orders Available

•

Rigorously Tested Cords & Cord Sets

•

Value-Added Options Available

•

Free Technical Support

®

®

Order Online! www.interpower.com

Business Hours: 8:30 a.m.–5 p.m. GMT

10 Kelvin Drive | Knowlhill | Milton Keynes | Buckinghamshire | MK5 8NH | UK | Freephone: 00800 5566 5566 | Freefax: 0088 5655 5655 | uk@interpower.com

N
ES News
In Brief
Covid 19 training and
planning
Make UK has launched a new
course to help employers
return to work safely and
manage their workforce
and workplace in a safe and
effective manner to deal with
the threat of the virus. The
online Covid 19 Management
Training Programme takes
participants through a series
of five modules designed to
help them understand how
to take the appropriate
practical actions.
www.makeuk.org
UK battery Giga Factory
AMTE Power and Britishvolt
have announced plans to
investigate collaborating
to build the UK’s first full
cycle battery cell GigaPlant,
servicing the automotive and
energy storage markets. A
successful outcome would
enable scalable production
of a diverse product portfolio
of lithium ion batteries to
support the country’s Road
to Zero targets and transition
to electrification.
britishvolt.com
Power range
Farnell has added the
Ametek’s Sorensen DC
programmable power supply
brand to its power supply
range. The portfolio includes
DC programmable, benchtop,
linear and modular power
supplies from 30W to 150kW.
Applications include design,
test and measurement, process
control, power bus simulation
and power conditioning
applications across a wide
array of industrial segments.
www.farnell.com
Connector challenge
Key points from recent UK
connector industry research
highlights that: T&M, medical,
mil/aero and comms sectors
are still positive; commodity
prices and supply chain
issues are challenging; and
Interconnect Technology
Suppliers Association (ITSA)
members revenues dropped
by 10 per cent in Q1. ITSA’s
chairman, John Biggs, said:
“Members have faced a
difficult first quarter. There
can be no doubt that the
UK connector industry has
a particularly challenging
year ahead.”
itsa.org.uk

Safe to return

Review Display Systems has launched a new
access management station which offers a safe
and efficient control solution for personnel
checking into a work environment. The station
features a body temperature measurement
check, optional facial recognition (which works
with face masks) and a kiosk version which
comes with an optional hand sanitiser.
RDS project manager, Ayrton Harper, said:
“The station can aid employee safety as they
return to work, providing peace of mind
which is so greatly needed during this time of
uncertainty. The station ensures employees can
check their temperature completely contactfree and it can even come with its own hand
sanitiser. It also utilises cutting-edge facial
recognition technology that works even while
wearing face masks.”
www.review-displays.co.uk

Easier to connect in
testing times

Lane Electronics has remodelled its technical,
sales support and assembly operations to
provide both designers and buyers with
an almost normal service during the
Covid-19 pandemic.
The company has always maintained a policy
of holding substantial inventory levels of
standard connectors and piece parts. The
company continues to rapidly fulfil orders with
no minimum order quantities or order value. It
is also providing dedicated stock and flexible
delivery dates for scheduled and spot orders.

A clear view of sensor
distribution

EPS Global has joined Pyreos’s pan-European
distribution network. Pyreos sensors are used
for gas/flame detection, motion detection
and analysis of substances like engine oils,
foodstuffs, blood and soil.
As an example of the sensor technology,
ezPyro is claimed to be the world’s smallest
digital SMD pyroelectric sensor, measuring
5.65 by 3.70 by 1.55mm. This family is said
to offer high sensitivity, faster response, fast
switch-on, ultra-lower power consumption,
more configurability and easier integration.
EPS Global’s CEO, Colin Lynch, said: “Our
experienced team of FAEs and sales
professionals provide the best solutions and
the highest levels of service to our customers.
Our partnership with Pyreos will prove
invaluable as we support customers with gas,
flame or motion sensing requirements.”

Multi-lingual technical and sales support teams
are working remotely to help customers. For
direct assistance, Lane has made specialists
available live and on-line from its website
to provide technical, applications and
commercial assistance.
Lane has also increased the number of
connectors and accessories which can
be specified and purchased through the
company’s online store.
www.fclane.com

Time to connect

Ultra-miniature RF module specialist, Insight
SiP, has signed an international distribution
agreement with TME who can supply RF
modules across Insight SiP’s RF range
including Bluetooth low energy and low power
wide area network modules.
Insight SiP’s president, Nick Wood, said: “We
are very pleased to be partnering with TME
as our distributor. Our relationship with this
dynamic and fast-growing distributor will
dramatically strengthen our visibility and
increase our RF module sales.”  

Pyreos’ VP sales, Keith Pruden, added: “We
have been impressed by EPS Global’s high
technical skills and customer understanding.
They fill a key niche in Pyreos’ growing global
distribution. We look forward to a close
relationship in the key European markets.”

TME’s product manager, microcontrollers,
development tools & communication modules,
Pawel Sióda added: “We’re delighted to
add Insight SiP’s products to our distribution
channels worldwide and give our customers
access to these market-leading RF modules.”

www.epsglobal.com

www.tme.eu/gb/
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Long term stock
agreements
working for you
Flexible delivery around your needs …
Whether you know when you require the stock
or not, you can either pre-set the delivery on
speciﬁc dates, or simply let us know as you need
the stock by calling off throughout the period.

2. Agreement start

Sourcing, negotiating on your behalf, providing ﬁxed ricing
and conﬁrming all costs and options up front including the
expected start date.

We’ll inform you when the stock ﬁrst arrives at our site in
Colchester, at which point the agreement period will start*.

3. Pay for what you use, when you use it

4. We’ll keep track for you

We will invoice you when we deliver your goods, with a ﬁnal
invoice for the last delivery with any remaining stock.

We will send you a monthly update informing you of the
balance of stock and the period left. We’ll also give you
some advanced notice for when the agreement will end.

®

1. Quote and order

*Our long term stock agreements are non-cancellable but we will always endeavour to help you with any
challenges you have regarding changes in customer demand. Agreements can be renewed.

helping you make it

www.rapidonline.com

Supply Chain Management

Epidemic exposes
supply chain fragility

Anglia Components’ CEO, Steve Rawlins, explains how distributors can reduce risk by holding
a sustainable and balanced inventory, a short overland journey from customers
Covid-19 has affected our
industry less than some,
but nevertheless there
has been serious supply
chain disruption. Although
the picture is improving,
Chinese manufacturing still
isn’t at full strength. It is
apparent that Coronavirus
has pitilessly exposed our
industry’s supply chain
fragility. There isn’t enough
inventory in the system and
much of it is too far from
UK customers. Anglia holds
high levels of UK stock which
puts us in a good position
to support demand spikes,
the immediate one being the
need to manufacture safe and
fit for purpose ventilators.
Before looking at the bigger
picture, let’s look where we
are today.

SOT23 package. Power
semiconductors, like SiC
IGBTs and MOSFETS are in
demand for electric vehicles
and charging stations, and
as a result we are seeing
some longer lead-times on
these too.

Current market conditions
Cases peaked in China in
February and are now quite
low but manufacturing is
still not back to full strength.
There are challenges
getting staff into factories.
Many Chinese workers
are migrants who sleep in
large dormitories and are
understandably cautious
about returning. As a result,
there are massive shortages
of chip capacitors and
resistors. This is exacerbated
by the flat 2019 market,
so manufacturers haven’t
invested in capacity, with
some even mothballing
facilities. There isn’t much
inventory in the supply chain.
We are seeing demand from
Chinese distributors ourselves
but are carefully protecting
our stock for our valued
UK customers.

Clearly holding inventory
carries a degree of risk
and element of cost. There
is always the chance of
ending up with stock you
can’t sell or need to dispose
of at a loss. While on
your shelf, stock costs you
money (interest on capital
and facility costs). When
I first joined the industry
45-years ago we often saw
customers, distributors and
manufacturers all holding
inventory. That was needless
duplication, but now
customers and manufacturers
often have no inventory,
while many distributors carry
as little as possible. That’s
fine in an ideal world, but not
in the real world we live in.

On semiconductors,
microcontrollers have now
moved out and are on 30
weeks. There are now long
delays on back-end packaging
particularly on the popular

Inventory levels
Covid-19 is exceptional
but has exposed how
our streamlined, just-intime supply chain from
manufacturer to customer is
now too fragile. Our world is
predictably unpredictable. We
know there will be epidemics,
earthquakes, volcanic
eruptions and strikes, we just
don’t when and where. If
such events regularly cause
panic, then we have our
model wrong.

Truthfully, distributors are
best placed to hold a level
of well-managed inventory
within easy reach of the
customer, because we have
the relationships. We should
be close enough to our
customers to understand
their demand patterns and
business drivers. We should
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also be close enough to our
suppliers to appreciate how
their business works and
what is driving their leadtimes. Equipped with that
understanding, we can set up
a sustainable, balanced level
of inventory, and hold it at a
short, overland journey from
the customer eliminating the
inherently higher risks and
costs of airfreight.

At Anglia, we operate with
a stock turn of one and hold
inventory at 50 per cent of
annual sales. This is five
or six times the industry
norm: but we are a stronger
business for it. This year,
Anglia was ranked on the
21st annual Sunday Times
Profit Track based on its
financial performance
over the last three years.
We benefit from holding a
larger, effectively managed
inventory, not least because
we can often continue supply
when competitors’ stock is
exhausted. We can’t protect
all customers, all the time
but we aim to maintain a
substantial buffer to insulate

Anglia Components’ CEO,
Steve Rawlins

“”

We know there
will be epidemics,
earthquakes, volcanic
eruptions and strikes,
we just don’t when
and where

Supply Chain Management

them against inevitable and
unpredictable disruptions
and spikes.
Ventilator manufacture
The call for ventilators is a
critical example of just such a
spike. Our established inventory
and close relationships with
suppliers provided a great start
point. We have taken the extra
step of forming a dedicated
Covid-19 task force who can
direct our FAE technical support
and reserve available inventory
for these projects before we even
receive an order: something
we normally would never do.
Our inventory management
means we can do this without
imperilling stock allocated to
other customers.
We are enjoying fantastic
support from our suppliers, for
which we thank them. Many
are supporting the supply to
medical customers on a priority
basis where we don’t have
inventory ourselves, helping to
greatly shorten the standard
lead-times. Obtaining the right
parts for this application is
extremely challenging. The
demand spike is huge and in
life-critical medical application
only the correct and qualified
device is acceptable: alternatives
cannot be used. Nevertheless,
Anglia’s team and our suppliers
are working hard to get as many
ventilators to hospitals and
magnificent NHS staff as we
possibly can.
Looking ahead
Aside from the effect on our
industry, Covid-19 has been a
great tragedy for many families
and will continue to have a
severe impact on our business
community. Our Anglia family
and customers have not been
exempt and have been touched
by the reality of this nasty
illness. Nevertheless, when the
dust settles, we as an industry,
need to look at how we operate
and seek to build supply chains
that are resilient and financially
sustainable. This is an area
where, as distributors, we are
in an exceptional position to
add value.
www.anglia.com

Global Reach, Local Service

A WORLD LEADING
PCB PROVIDER
Delivering global scale PCB
solutions to UK Companies
Discover how Fineline VAR Ltd can bring
you the benefits of a global PCB company
with local support including warehousing,
quality and engineering.

ON YOUR SIDE

Harrogate

Calne
Waterlooville

Kalie Miller

Tel: +44 7833 046 688
Email: kalie.miller@fineline-global.com

expectations on demand.

Les Morgan

Tel: +44 7768 382 640
Email: les.morgan@fineline-global.com

Pat Mannion

Tel: +44 7525 237 429
Email: p.mannion@fineline-global.com

Fineline VAR Limited
Unit L2, Redman Road, Porte Marsh, Calne, Wilshire, SN11 9PR
Tel: +44(0)1249 815815 | Email: uk-sales@fineline-global.com | Web: www.fineline-global.com

June 2020 09

Power

Power to the purchaser
Farnell product manager, test equipment and accessories, Maureen Lipps,
walks readers through the fundamentals of power supply choice
Power supplies fall into two
major categories: linear and
switching. Linear supplies
are typically used in specific
low noise or low power
applications. They can be
bulky and inefficient, but
their low noise characteristics
and simple design suit audio
applications, communications
and low power consumer
electronics.
Switching supplies have
superior efficiency and
performance. They regulate
an output voltage with pulse
width modulation, which
creates high-frequency noise
but provides efficiency in a
small form factor. Switching
supplies are frequently used
in industrial applications.
Power supplies can be further
classified by their packaging.
External AC power adapters,
known as ‘wall warts’ or ‘wall
adapters’ are used in low
power consumer electronics
such as laptops and portable
audio devices. Bench power
supplies are stand-alone
desktop/benchtop units
for test and measurement
applications.
Which supply for which
application?
Three further packages
suit different industrial
applications: open frame,
enclosed, and DIN rail. These
are usually switching supplies
because of their efficiency
and small form factor.
Open frame supplies offer a
partial mechanical enclosure
as they are often built into
end products. Components
are placed on a compact
circuit board and can be
easily installed in devices
with existing housings.
They are usually small, cost
effective and easy to cool.
TDK Lambda’s GXE600 series
boasts up to 95 per cent

efficiency. They suit medical,
information technology and
communications (IEC 606011, 62368-1 and 60950-1
certifications) applications,
meeting international product
specific IEC standards.
Enclosed frame supplies are
covered on all sides, ideal
when components need to
be protected from dust and
moisture. They are often used
in hazardous environments
and demanding applications.
Many models integrate fans.
XP Power’s CCH600PS28
offers 90 per cent efficiency
and suits industrial and
military COTS applications,
meeting MIL-STD-461 EMC
and MIL-STD-810 shock and
vibration.

TDK Lambda’s GXE-600-24 open frame supply

DIN rails are metal strips
designed for attaching
electrical and industrial
control products. DIN rail
supplies simply snap or slide
into place on the rail. DIN
rails are a cost-effective
option that save space by
allowing tight configurations.
They are frequently used in
control panels and electrical
cabinets and are typically
certified to UL standards for
safety and performance. TDKLambda’s DRB50 Series DIN
rail supply is compact and
offers 91 per cent efficiency.
This supply is typically
enclosed in control panels
where it can be isolated from
the industrial environment.
Choosing the correct power
supply is essential to ensure
electronic products run
smoothly and reliably.
Whether looking to use linear
or switching power supplies,
external AC power adapters,
or open frame, enclosed or
DIN rail power supplies,
consider how each tool can
benefit your design project.
uk.farnell.com
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TDK Lambda’s DRB50-24-1 DIN rail supply

THE FLEXIBILITY OF A DISTRIBUTOR
Our partnership with Jianghai is now approaching 25 years and we value them
as a technology leading component manufacturer, who directly complements
our Design focus. For which we can offer the same comprehensive service and
support, as with our own Timing and Battery products.
KEY PRODUCTS

JIANGHAI CAPACITOR CO LTD.

» Capacitors for demanding applications

Polymer Capacitors

Aluminium Electrolytic Capacitors

Radial · SMD

Radial · Snap-In · Screw Terminal

>
>
>
>
>
>
>

EXCLUSIVE UK and Ireland partner
Established 60 years
Turnover in excess of $450m
Global Top 3 Snap-in & Screw terminal OEM
HQ in Nantong, China
11 manufacturing sites
ISO9001:2015, IATF16949*

*Please note: IATF16949 for Polymer, Film and Energy capacitors

Jauch Quartz UK & Ireland
Energy Capacitors
Film Capacitors

EDLC Radial · EDLC Snap-In ·Lithium-Ion

DC Link · Snubber · Modules · X2

PHONE
+44 (0) 1276 605900

ES June JH.indd 1

EMAIL
sales@jauch.com

WEB
www.jauch.com

Frequency control

Battery technology
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DISTRIBUTION SPONSERED BY

Know the
value of your
distributor
Avnet Electronics’ VP communications, Georg Steinberger, asks buyers to
consider a fundamental topic: the value of your distributor to you

O

n the distribution side, it
sometimes feels that the
service is not nearly as
valued as the market size or
critical mass of distributors would suggest.
One reason might be that distributors seem
willing to do everything at any cost: which
is certainly not true. Maybe you regard
distributors as a necessary evil between you
and the supplier: which is not true either.
Perhaps your targets are purely price related
and you don’t care about cost of ownership
like your CFO does.
It is worthwhile looking at your pain points
to determine what value distribution has to
offer, besides providing access to the latest
technology, technical support and additional
product related services that suppliers cannot
give.
From the supply chain perspective, what is
the single most important reason to use a
distributor? Asked another way, what is one
of your biggest financial risks? How about
your cash not working as it should? Cash goes
into your working capital as inventory and
invoices to pay.

How do you ensure you manage your
inventory across 100s of manufacturers
and 10,000s of different products? How do
you get the best payments terms from all
suppliers, so you are not using up cash before
your customer has paid? Provided suppliers
deal with you directly.
Another question is: this business is the Wild
West, no standards, no clear information,
no supply security, how can I manage
that without getting my fingers burnt or
getting lost in a cacophony of information
or data? How can I make my supply chain
more efficient, when the rollercoaster rails
sometimes end in mid-air?
The answer is you cannot do it without the
help of experienced supply chain aggregators
and sophisticated service providers called
‘distributors’. Whether it is: payment terms,
complex logistics programs, flexibility in
challenging situations, information technology
(EDI), forecasting, market intelligence,
traceability standards—all these greatly
reduce your stock liability, financial burdens,
commercial and legal risks—the combined
cost of ownership impact or efficiency

AVNET ELECTRONICS’ VP
COMMUNICATIONS, GEORG
STEINBERGER

improvements vastly exceeds the pure price of
material you purchase.
This is no revelation. I heard it first as a young
editor back in the early 90s. The concept
was that the cost of a product is only 10 per
cent of the total cost of ownership it causes.
Even if its 1/3, the impact of proper supply
chain management and the expertise to help
optimise it, is much bigger. Any improvement
would dwarf nit-picking on prices and
really determines the value of professional
distribution.
Having a positive impact on your supply chain
in fair weather, you can imagine the value in
crises like Covid-19 or its unknown aftermath.
With an almost complete loss of visibility
in the entire supply chain, only mutual
understanding, flexibility and a sense of
solidarity will ensure that all critical partners
can survive, or in more positive terms, can get
back to a profitable growth trajectory.
www.avnet.com

Power

Sourcing tomorrow’s
power solutions
Rutronik’s Wolfgang Sayer and Rohm Semiconductor’s Aly Mashaly explain how silicon
carbide power semiconductors can reduce costs in renewable energy applications
As we move towards
decarbonisation, an
increasing number of
applications, from solar
generators to electric
vehicles, rely on power
conversion. Enter silicon
carbide (SiC) power
semiconductors. Benefits
include greater efficiency,
enhanced reliability and
reduced cost. They also
minimise the number
of external components
and allow smaller and
more affordable passive
components.

Benefits of SiC

When compared to ordinary
silicon, SiC has a bandgap
about three times greater and
a dielectric breakdown field
strength roughly ten times
greater. This means MOSFETs
can be designed with a
much thinner drift layer,
which translates into lower
on-resistance despite a high
breakdown voltage.
In comparison with ordinary
silicon, SiC also permits
lower MOSFET gate charge,
enabling faster switching
with lower energy loss. Other
benefits including greater
stability over temperature

and a higher maximum
operating temperature,
which reduces thermal
management costs without
compromising reliability.

Great fit for green
applications

Looking at typical
applications, solar inverters,
industrial DC/DC converters
and battery chargers, often
feature an auxiliary power
unit. This runs off main input
to supply subsystems such
as sensor modules, displays,
control units or drivers.
The main power switch
must be able to withstand
worst-case voltages applied
across the drain and source
terminals, which can exceed
1,300V. Different options are
available to ensure the
power transistor can
withstand worst-case
voltages, some of which
present clear disadvantages.
One solution is to source
a power transistor with a
high breakdown voltage.
The problem is that
ordinary silicon high-voltage
transistors come with
relatively high on-resistance
which generally translates
into unnecessary conduction

loss and heat dissipation.
They also tend to have high
gate charge, which causes
high driving losses and
leakage current, especially
at high temperatures.
An alternative is to connect
two 800V silicon MOSFETs
in series, but this requires
a more complex gatedriving circuit and a voltage
balancing circuit. Each
MOSFET also requires a
heatsink, which increases
the footprint.
By contrast, a single SiC
MOSFET combines high
breakdown voltage 1,700V
with on-resistance ranging
from one half to one eighth
that of a comparable 1,500V
silicon MOSFET. In addition,
gate charge and input
capacitance are reduced
significantly, which translates
into higher switching
frequency and smaller
external components. SiC’s
ability to withstand higher
operating temperature makes
heatsinks unnecessary.

Increase efficiency

All these benefits show
how switching to SiC can
bring greater efficiency

“”

Looking at typical
applications, solar
inverters, industrial
DC/DC converters
and battery chargers,
often feature an
auxiliary power unit

and significant savings. To
demonstrate this, Rohm has
built a 100W auxiliary power
supply evaluation board that
has shown how efficiency
rises to 88 to 92 per cent at
the nominal power output
for input voltages of 300
to 900VDC.
www.rutronik.com

Save yourself the trouble.
Ask Hammond to modify any of our
5000+ standard enclosures for your next project.
Visit hammfg.com/mods, call 01256 812812 or mail sales@hammond-electronics.co.uk
ronics.co.uk
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One stop power
cord shop
GTK’s business manager for cable assemblies, Tom Hennessey,
introduces readers to the benefits of V-Novus Hybrid power cords
Since its acquisition by Volex,
GTK has added Volex’s range
of V-Novus Hybrid power cords
to its portfolio. The GTK range
includes cord sets for the UK,
Europe, North America,
and China.
V-Novus Hybrid power cords
are said to combine ergonomic
design with versatility to create
slimline, lightweight, durable
cord sets which incorporate
a new strain relief design. All
cords meet industry standards
and regional safety approvals.

Intel® NUC

Small Size, Big Business
Get the job done with Intel® NUC.
From desktop Mini PCs to customizable
and scalable computing solutions, Intel®
NUC helps you deliver unprecedented
performance for the modern workplace,
from your desk to the conference room.
Whatever you need to do, do it with an
Intel® NUC.
Features
 Mini PC with the power
of a desktop in a small form factor
 Consumes a small amount
of power relative to a full-sized PC
 Ease of installation and easy
to add devices that scale up rapidly
Find the Intel® NUC products right for
your business
Get more Information under
+44 1204 602200
Committed to excellence

www.rutronik.com

GTK’s business manager for cable
assemblies, Tom Hennessey,
said: “These power cords are a
natural addition to our existing
product portfolio, as the vast
majority of our OEM customers
need them to power up their
products. These cord sets are
tough and durable, making them
suitable for a variety of different
environments including offices,

laboratories and factories. Yet,
despite their robust finish, they
are surprisingly lightweight,
meaning lower shipping costs
and a smaller carbon footprint.”
GTK’s standard product offering
includes 1.8m black cord sets
with the relevant country plug
and a C7 or C13 connectors
at the opposite end. Options
include cable type, colour
and length.
www.gtk.co.uk
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POWERSOLVE BATTERIES
AND BATTERY CHARGERS
Primary Lithium
Polymer Cells

Rechargeable
Lithium Polymer

Cylindrical Lithium Cells

Custom Battery Packs

Lead Acid Battery Chargers

Lead Acid Batteries

Lithium Batteries Chargers

Powersolve specialise in all types of Lead Acid batteries and Lithium battery
cells and battery packs. These can be made to fit the customers size constraints
and battery capacity requirements. With the battery charger products we can
supply any charger to match the batteries that we offer. Consult sales office with
any new battery and charging requirements.

www.powersolve.co.uk

Email: sales@powersolve.co.uk
Tel: 44-(0)1635-521858

Power

Counting the cost of low
quality in 12V systems
With 12V power accessories common in a variety of applications, purchasers need to carefully
balance the price paid against the value received as inferior products can cost in returns and
loss of reputation
Requirements for 12V
power are expanding across
numerous devices, from
cell phones and air pumps
to notebooks and heaters.
Common 12V applications
using plug-in power cord
sets and coiled cord sets
include automobile extension
assemblies, cigarette plug
splitters, adapters and
sockets. Vibration resistant
assemblies with twist to lock
are also prevalent, as are
covered cigarette sockets,
high amperage cigarette
plugs and marine plugs.

Ensuring a reliable
connection

Significant quality differences
exist, however, between top
quality and inferior quality
12V accessory devices.
Procurement professionals
therefore need to recognise
whether the price being
paid equates to the value
received, as many imported
products are improperly
tested and fail to meet
applicable requirements.

Loss of an electrical
connection, even for
microseconds, can result
in a loss of power and
possible system failure. To
prevent this from occurring,
start by utilising better
quality wire and cable along
with corrosion-resistant
plating. This is especially
recommended for portable
devices that may be exposed
to an outdoor environment
or pollution.

Copper price volatility

Another factor to consider is
the price of copper, which is
expected to climb in 2020,
supported by a recovery in
global economic growth
and problems with supply,
a Reuters poll has shown.
China will apply import
tariffs of 25 per cent on a
series of US metal products
including copper concentrates
and ore under the USChinese trade dispute.
Since an automotive 12V
cord set is normally made
with twin copper wires in
lengths from one to ten feet,
those that use heavier gauge
copper wire in longer lengths
are normally more impacted
by rising copper prices.

The choice of materials
utilised in a 12V plug set
determine how efficiently
electricity will be conducted.
Generally speaking, wires
plated with less expensive
materials are more likely
to corrode or oxidize,
causing increased electrical
resistance. By contrast, better
quality materials such as
gold plating offer greater
protection against corrosion,
vibration, heat, shock,
humidity, and pressure.

A well-designed 12V plug
will resist shock and vibration
while also allowing for easy
removal without tools. If a
12V plug is to be inserted
and extracted hundreds or
even thousands of times over
its lifetime, then it should
be designed for endurance
and offer sufficient retention
force. Avoid a solution that
requires excessive retention
force, however, as it may
result in long-term wear to
the contact surface.

Specify for durability

If long-term reliability is
important, then it is essential
to conduct thorough due
diligence when assessing
potential suppliers of 12V

16 June 2020 • www.electronics-sourcing.co.uk

wire and cable products.
Choosing a reliable product
is critical, especially when
premature failure could put
an OEM at risk for costly
repairs, rework, warranty
returns, loss of reputation,
and product liability claims.
It pays to spend a little extra
for high quality materials
to ensure greater customer
satisfaction.
Invariably there will be
trade-offs such as size
and weight constraints
versus durability; ease of
insertion and removal versus
ability to retain the plug
under rigorous conditions;
durability of materials versus
component cost. One method
for enhancing product safety
and reliability is to equip the
12V device with a replaceable
fuse. Unfortunately, this
simple safety step is too
often ignored, as most
people are unaware of just
how frequently 12V devices
experience energy spikes.
For instance, automotive
electrical systems experience
positive and negative energy
spikes whenever power
shifts from the starter to
the alternator. Batteries
work like a large capacitor
to soften these spikes, with
replaceable fuses providing
added protection for sensitive
components and circuitry.
Use of a replaceable fuse
is especially recommended
for 12V devices that travel
internationally to locations
where the power grid
is unreliable and frequent
power surges and brownouts
occur.
www.memoryprotectiondevices.com

Power supplies
suitable for all
applications
MEDICAL
Standards EN 60601 & IEC 60601
2 x MOPP
2 x MOOP
Interchangeable power supplies
MTBF more than 100,000 hours
Bespoke packaging options
60601 4th edition EMC compliant

visit www.componentsbureau.com | call + 44 (0) 1480 412233 | email info@componentsbureau.com

MEDICAL

DISPLAY
ASSEMBLIES &
TURNKEY
SOLUTIONS
• Standards EN 60601 & IEC 60601
• UL60601-1 4th edition / CE / FCC Class B
• IP65 Rating
• Anti-Microbial Finishing
• Bespoke Solutions
• Touch options
• Smart Healthcare
www.displaytechnology.co.uk
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SEMICONDUCTOR MARKET WATCH

Power MOSFET and IBGT
revenue will fall as demand
from automotive weakens
Electronics purchasers can expect stable lead times and some price declines for
power transistors because of waning demand caused by the pandemic

James Carbone
Overall weaker demand from
automotive and consumer
segments due in part to the
coronavirus pandemic will result
in a steep revenue decline for
discrete power metal oxide
semiconductor field emitting
transistor (MOSFET) and insulated
gate bipolar transistor (IGBT)
sales in 2020, according to market
researcher Omdia.
Power MOSFET revenue will fall
from about $8.1 billion in 2019
to $7.15 billion in 2020. Power
MOSFET revenue had peaked in
2018 when the market totaled
$8.18 billion. Power MOSFET
sales will not return to that level
over the next four years. In 2024,
the power MOSFET market will
reach $7.4 billion, said Omdia.
IGBT power transistor sales are
forecast to drop from $1.4 billion
in 2019 to $1.27 billion in 2020.
Overall weaker demand will mean
that lead times for MOSFET and

IGBTs won’t stretch and buyers
can expect some prices declines,
according to industry analysts.
MOSFETs are widely used in
electronics systems for switching
and amplifying electronic signals.
MOSFET is the most common
transistor and can be used in
both analog and digital circuits.
IGBTs are also used as a switch
in medium- to high-power
applications like switched-mode
power supplies, traction motor
control and induction heating.
One key reason sales will decline
for MOSFETs and IGBTs in 2020 is
weaker demand for components
from the automotive segment.
Automakers closed production
plans after the pandemic hit. In
addition, many workers in all
industries were furloughed and
many people put off purchases of
high pricetag items including cars
which resulted in vehicle sales
plummeting.

Automotive is a huge market for
power MOSFETs, according to
Richard Eden , senior principal
analyst, power semiconductors, at
Omdia. He says the total MOSFET
market is about $7.1 billion and
MOSFETs sold to automotive will
total about $1.9 billion in 2020.
Dave Valletta, executive vice
president of worldwide sales for
Vishay Intertechnology, said the
decline in MOSFET demand from
the auto industry will contribute
to flat to slightly down sales
for Vishay in 2020. Declining
sales are due to the impact of
coronavirus.
Prior to COVID-19, Vishay’s
MOSFET business had been
“growing like crazy” and
automotive had been the fastest
growing part of the business, he
said. “Last year was a relatively
soft year, but we saw growth in
MOSFETs.”

By the Numbers
6.9%

Automotive contraction

The pandemic seems to have
impacted the auto industry more
than other Vishay customer
segments. “The automotive
segment is the only segment
that has fallen down,” said
Valletta. “You really see the
contraction in the auto industry.”
Other customer segments have
not been impacted as much by
the pandemic and in the first
quarter, MOSFET orders for Vishay
increased, perhaps because of
panic buying.
“Customers were nervous about
not being able to get parts,” said
Valletta. There’s a lot of stocking
going on. We are busier in terms
of expediting orders,” he said.
Many of those orders could have
been from the computer industry
because PC sales increased in
the first quarter. Jim Feldhan,
president of Semico Research,

$7.45 billion
The dollar value of the power MOSFET market in 2024

$1.9 billion

The expected rate of decline of the overall power semiconductor market in 2020

$7.15 billion

The expected dollar value of power MOSFETs sold to the
automotive industry in 2020

$1.28 billion

The forecasted size of the power MOSFET market in 2020

The expected size of the IGBT market in 2021
Source Omdia
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said demand for computers is
increasing because more people
are working at home and many
children are being taught through
virtual learning which has
increased PC demand
“A lot of people had PCs and
laptops that were five, six, eight
years old and no one wanted
to upgrade them,” said Feldhan.
“Now all of a sudden they felt
they needed a new PC so Dell,
HP and others had a big spike
in orders in the first quarter. The
increase in first quarter demand
should result in stronger growth
in the PC market “which has been
lagging for years,” said Feldhan.
Robust computer demand
also means greater overall
semiconductor demand including
MOSFETs at least in the short
term.
However, computer demand by
consumers will be somewhat
limited as will demand for other
consumer electronics equipment
because of high unemployment
as many businesses have shut
down and furloughed workers
because of COVID-19. Other
important segments are also
being impacted including wired
and wireless communication,
industrial.
However, one subsegment of
communications that should
remain healthy for the MOSFET

market is 5G infrastructure.
Wireless communications
providers such as Verizon, AT&T
and T-Mobile, say they plan
to continue to build out 5G
networks despite the pandemic,
according to Feldhan. “When
you look at Asia, they were
already implementing 5G. Asia
and Europe are ahead of the
U.S. in terms of rolling out 5G,”
said Feldhan. With more people
working and learning at home,
more bandwidth is needed and
5G can help supply it.

V-shaped recovery?

Fifth-generation wireless
technology is one reason that
the MOSFET market will rebound
and continue to grow for years.
But other segments will also be
drivers for MOSFETs, including
automotive and consumer
electronics once the pandemic
subsides and businesses rehire
workers.
“Hopefully, we should get a
V-shaped recovery,” said Eden.
“There will be a bounce back,
particularly for consumer,
computer and data storage.
MOSFET revenue growth should
recover in 2021, but growth will
be modest through 2024 when
revenue reaches $7.4 billion.
Omdia said driving the recovery
will be based on expected
healthy demand for vehicles

Power MOSFETs to
post modest growth
( billions worldwide)
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Power MOSFET revenue will
decline in 2020, but will slowly
grow through 2024
Source: Omdia

after two years of weak sales. The
researcher said that consumers
will want to spend again on
televisions, mobile device
upgrades and other consumer
goods once they are back to
work. However, the recovery
is dependent on an easing of
restrictions in the developed
world by mid-year, a manageable
reoccurrence of the virus and a
successful vaccine rollout within
12 months, the researcher said.
Eden said the question is will the
virus “crash so many industries
that consumers won’t have
the income to spend on goods
like “new cars, new televisions,
notebook computers” and other
products. If that happens “the
recovery could be pear shaped”
and not V-shaped, said Eden.
Like power MOSFETs, the IGBT
market should begin to recover in
2021 as revenue increases from
about $1.28 billion in 2020 to
$1.32 billion in 2021. Low singledigit increases should occur
through 2024 when sales total
$1.48 billion, according to Omdia.
IGBT posted strong growth in
2018 when sales totaled $1.42
billion.
A key trend, buyers should keep
an eye on is growing use of
silicon carbide (SiC) MOSFETs
rather than silicon-based
MOSFETs. SiC can handle higher
voltages than silicon. Silicon
MOSFETs have voltages from
40V to 650V. “But silicon carbide
MOSFETs go from 600V to 1200 V
and even higher,” said Eden.
SiC MOSFETs have a very high
temperature handling capability
(200°C) and reduced switching
losses, according to chipmaker
STMicroelectronics, which makes
SiC MOSFETs for inverters and
electric vehicles. SiC MOSFETs

also have low on-state resistance
which results in higher system
efficiency, the chipmaker said.

SiC demand to rise

The biggest application right
now for silicon carbide has been
for power factor correction (PFC)
circuits in power supplies, said
Eden. “That probably will be
the case for two to three years,”
he said. After that, there will be
greater demand for SiC MOSFETs
for inverters used in hybrids and
electric vehicles.
Tesla uses SiC MOSFETs in its
Model 3 electric vehicle .“It has
lots of MOSFETs for each inverter
and has an inverter for each
wheel,” said Eden. ST supplies
SiC MOSFETs for the Model 3. ST
went from doing $10 million on
silicon carbide MOSFETs to $100
million and then $200 million
last year,” said Eden.
More companies are expected
to use silicon carbide in their EV
inverters but it won’t occur until
2023 or 2024, according to Eden.
Delphi and other automotive
suppliers have announced they
are building factory capacity to
use silicon carbide wafers from
Cree, he said.
Eden said it will take those
companies a while to get
their devices designed and in
production, and approved for
automotive, but “I am confident
that silicon carbide will appear in
lots of hybrid and electric vehicle
and inverters by 2024.”

Automotive

What makes
automotive
crystals special?
Euroquartz guides buyers through the differences between
automotive approved quartz crystals compared with standard
industrial products
Buyers faced with sourcing
quartz crystals for automotive
electronics might be tempted
to think that automotive
approved quartz crystals
and standard industrial
products are similar. On the
surface, components look the
same and perform the same
function. However, there
are major differences that
ensure a crystal performs to
specification in automotive
environments.
Let’s start with automotive

should operate, what testing
levels are required and how
documentation is controlled
and retained. The systems
contain design failure mode
and effect analysis (DFMEA),
a systematic approach to
recognising and evaluating
potential systems, product or
process failures.

standards. Prior to 1999,
QS9000 and VDA 6.X
were the automotive
sector’s quality approvals.
These have largely been
superseded by IATF16949
which is based on ISO9000
and specifically tailored to
automotive applications. It
is like the AS9100 aerospace
certification scheme.

Regular reliability testing is
essential, as well as record
retention for all parts of the
process. This is combined
with a detailed control of all

What difference does
this make?

The standard sets out how
a manufacturer’s QMS

Test contents table

A ut o m o t i ve In dus tr y
A ppr oval f o r Me r cur y
Mercury has become an approved supplier to the Automotive industry,
gaining approval to IATF16949. This further reinforces Mercuryʼs commitment
to longevity and ruggedness as well as design innovation in the
taxing automotive component environment.

Mercury Europe provides sales, customer service,
engineering expertise and market promotion in the
Europe-wide market for quartz crystal product.

t: +44 (0)1460 230010
f: +44 (0)1460 230011

www.mecxtal-europe.com
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Automotive

materials at the heart of the
systems.

product part approval process
(PPAP), a standardised
process in automotive
and aerospace that helps
manufacturers and suppliers
communicate and approve
production designs and
processes before, during
and after manufacture. This
type of release can be one
of five levels depending on
the application and customer
requirements.

The table opposite is an
example of a reliability
testing programme,
undertaken on a product-byproduct basis. It monitors
product performance and
production process quality.
To achieve this, supplier
qualification and monitoring
also become important
elements in the production
process.

Regarding automotive
approved crystals, the quality
level required is extremely
high with traceability,

Many automotive
manufacturers require

reliability and resilience
essential elements. This is
the difference from standard
industrial grade crystals
which may be good quality,
but are not subjected to the
same testing.
In some applications where
high shock is a potential
problem, manufacturers
have introduced modified
crystal mounting structures
that differentiate them from
standard crystals.
Automotive approval ensures
these crystals are guaranteed

for the application and are
high reliability components
in a cost-sensitive sector. For
this reason, high volume
production capabilities
and significant investment
in automated processes
are required by the crystal
manufacturer.
The difference between an
automotive approved quartz
crystal and an industrial
equivalent is the level of
traceability, reliability and
qualification testing.
www.euroquartz.co.uk

Designing and manufacturing electronics for over 30 years

Working with Customers to create history
Jaltek Systems is a leading AS9100 and ISO 13485
accredited UK contract electronics manufacturer with over 30
years’ experience. We offer a comprehensive range of
integrated design and manufacturing services adapted to meet
our customer’s varied requirements.
Focusing on low to medium volume, high mix product profiles
for a range of industries, Jaltek uses advanced systems to
support products throughout their lifecycle, offering a single
service or complete solution.
We have a diverse customer base, from global PLCs to
start-up ventures, many have worked with us for over 15 years
- testament to our customer focus and support in an ever
changing marketplace.
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www.jaltek.com
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3 SMT lines
Dedicated NPI Line
PCB Layout
Selective Solder & Manual Assembly
IPC-A-610 Class 3 workmanship
standard
• Cable Assembly
• Conformal Coating
• Pressfit
• Extensive test suite
• X-ray
• State-of-the-art 3D inspection
• Box-build & High Level Assembly
• System Integration

Jaltek Systems
Unit 13 Dencora Way
Sundon Park
Luton
Bedfordshire
LU3 3HP
+44 (0)1582 578170

info@jaltek.com

OFFSHORE PCB MANUFACTURE
SUPPORTED BY UK ENGINEERS

TATECIRCUITS.COM
Tate Circuit Industries Ltd
Unit 1 Europa Way, Britannia Enterprise Park,
Lichfield, Staffs, WS14 9TZ
sales@tatecircuits.com
01543 622 435
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Obsolescence

How chemical obsolescence
affects electrical equipment
RINA principal regulatory consultant, Dr Paul Goodman, explains how the ability to make
and maintain products is majorly affected by changes in chemical legislation
The manufacture,
maintenance and repair of
electrical products relies on
a wide variety of chemicals,
such as those used in
adhesives, paints, sealants,
coatings and fluxes. Some
long service products such as
medical devices and aircraft
components rely on specific
mixtures of substances being
available while they are
being manufactured (up to
30 years) and for subsequent
repairs, maintenance and
refurbishment.
Chemical obsolescence
has become a problem for
equipment manufacturers
and users as EU substance
legislation has increasingly
resulted in many chemicals
(and products that contain

them) being withdrawn from
the market.
The EU’s main chemicals
legislation is the REACH
Regulation 1907/2006. This
regulates substances in three
main ways, all of which can
result in obsolescence.
Substances of Very High
Concern (SVHCs) are added
to the Candidate List every
six months. Currently there
are 205 SVHCs. Suppliers
of articles (metal parts,
mouldings etc) must inform
customers if an SVHC is
present at >0.1 per cent by
weight. This often results
in substitution activities by
article manufacturers, so
substance demand declines
and it becomes financially

unviable for chemical
manufacturers to supply it
in the EU. Recently some
adhesives and silicone
sealants containing SVHCs
were withdrawn.
Adding substances to the
authorisation list (Annex
XIV) of REACH. Currently
there are 54 chemicals
in this annex, including
trichloroethylene. None
can be used in the EU
unless supply chain-specific
authorisation is granted.
This has significantly
reduced or eliminated
their use in the EU. This is
especially problematic for
applications where changing
a formulation requires
extensive testing before reapproval.

CML Innovative Technologies Ltd.
69/70 Eastern Way,

Bury St Edmunds, Suffolk,

IP32 7AB, United Kingdom

PUSH BUTTON SOLUTIONS
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Obsolescence
It can also be a problem for
repairs and maintenance if an
authorisation is not granted.
Applying for authorisation
is expensive and usually
prohibitive for niche sectors
and maintenance where
volumes are small.

find an alternative so they
may be prepared to use
the materials under the
prescribed conditions.
However, obsolescence is a
risk as manufacturers often
withdraw affected products
from the EU market.

REACH also restricts over
70 substances (Annex
XVII), some of which are
used to manufacture and
repair electrical equipment.
Some restrictions are
not total bans but limit
how chemicals are used.
Some substances cannot
be supplied to consumers
and others have specific
limitations on how they
can be used. For example,
N-methyl pyrrolidone (NMP)
is used in adhesives and
paints. Employers have to
ensure worker exposure is
kept below very low limits.
This requires considerable
effort and cost which
becomes a deterrent. It
might be difficult for users
of products containing
the listed substances to

Obsolescence of one chemical
can affect hundreds of
adhesives, paints and other
products. This then affects
thousands of manufacturers
who need to look for and
validate alternatives. This can
be costly and so equipment
manufacturers need to ensure
the alternative does not
itself become obsolete. For
example, only a few solvents
can replace NMP. One is
dimethyl formamide (DMF)
but the EU is now considering
restricting DMF.
Substitution is not
straightforward. Any
alternative needs to provide
the required technical
performance at a reasonable
cost, while also having a
relatively low toxicity to

avoid future restriction.
This can be an issue with
newly developed chemicals
as their toxicity is less well
understood and may turn out
to be more harmful than the
substance they replace.
Although equipment
manufacturers located
outside the EU are not
directly affected by EU
legislation, they can be
indirectly, if a chemical or
formulation manufacturer
loses a significant portion of
their market due to an EU
restriction. Furthermore,
an increasing number of
countries are adopting
their own chemicals
legislation which is making
use of hazardous chemicals
more difficult.
RINA keeps a close watch
on the uses of substances
in products and potential
proposed new regulation.

Dr Paul Goodman, principal regulatory
consultant at RINA

rina.org

Flexible Component Solutions
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Obsolescence Management

Steps to reduce counterfeit risks
In the fight against counterfeit or other non-conforming parts, 4 Star Electronics steps readers through a
standards-based series of solutions

Procuring electronic components,
especially end-of-life or obsolete
components, can be a difficult
task. Buyers often face challenges
such as part allocations, shortages
and long lead times, but the
most complex issue can be the
battle against counterfeit or other
non-conforming parts. When
sourcing end-of-life or obsolete
components, it’s important
for buyers and procurement
specialists to be aware of the
supply chain risks and for their
employers to develop programs to
increase the probability
of receiving good product.
Luckily, there are many processes
and tools available to combat
non-conforming material.

Develop a standards-based
program to validate parts

In 2009, the SAE published
AS5553 Counterfeit Electrical,
Electronic, and Electromechanical
Parts; Avoidance, Detection,
Mitigation, and Disposition to
introduce general requirements
that OEMs and CEMs could use
and flow down their supply
chains. This standard has evolved
to better address the risk-based
nature of counterfeit mitigation
and to refine the industries’
definitions and best practices.
Revision C is a good starting
point.
An important part of AS5553
is the requirement to source
material from authorised sources,
including OCM, their authorised

or franchised distributors,
and authorised aftermarket
manufacturers. When these
sources are unavailable due to
obsolescence or other factors,
trusted suppliers the organisation
has fully qualified should be used,
along with risk-based inspections
and tests appropriate for the
parts’ end-use.
These trusted suppliers are
typically high-level independent
distributors who have addressed
the need for part validation
by utilising other standards
such as AS6081 Fraudulent/
Counterfeit Electronic Parts:
Avoidance, Detection, Mitigation,
and Disposition – Distributors
and the even more detailed
AS6171 Test Methods Standard;
General Requirements, Suspect/
Counterfeit, Electrical, Electronic,
and Electromechanical Parts.
Although the AS standards target
high-reliability military and
aerospace electronics, commercial
and industrial OEMs and CEMs all
have need for obsolete and hardto-find parts, so the principles
apply.
It’s important for organisations to
fully qualify and develop a small
group of trusted independent
distributors to ensure a smooth
supply of material when the
authorised supply chain cannot
perform due to obsolescence or
other factors.

How does an independent
distributor ensure quality
material?

Modern, high-quality independent
distributors are no longer just
brokers, moving boxes from
one place to another. Top-level
distributors have developed
thorough risk-based vendor
management systems and inhouse test and inspection labs to
validate components as new
and original.

testing. Electrical testing, C-SAM,
SEM, FTIR and other customer
specified tests may be used to
aid component authentication
or to demonstrate reliability.
Independent distributors may
have these capabilities in-house
or employ specialised outside
labs.
Steps to reduce the risk of
receiving non-conforming or
counterfeit parts include:

Typical tests, based on IDEASTD-1010, AS6081 and AS6171,
that are performed in the test and
inspection labs include:

•

Develop a risk-based
counterfeit mitigation plan
based on AS5553 and other
industry standards

•

Review of packaging and
documentation

•

Buy parts from authorised
sources whenever possible

•

Manufacturer datasheet
validation

•

•

Research of industry
databases such as ERAI and
GIDEP

Develop relationships with
high-quality independent
distributors who can supply
critical parts such as end-oflife or obsolete components

•

External visual inspections,
including surface analysis
and marking tests

•

•

Digital photographs and
microscopy of components

Specify testing for nontraceable parts, performed
by a qualified independent
distributor or laboratory, to
the most current standards
and best-practices

•

X-ray and XRF analysis

•

Decapsulation and die
examination

www.4starelectronics.com

Higher levels of application risk
may require additional levels of

Hard to find • Long lead time • End of life • Obsolete

Searching for hard to find or obsolete components?
As experts in sourcing electronic components, we’ll find them for you.
01342 330 495

findit@rhopointsourcing.com
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Post Covid-19:
re-imagining life
John Denslinger prepares for more robotics, kiosks, touchless,
protection, detection and more re-imagining life as we know it

M

Covid-19

• By John Denslinger

y editorial last month dealt with the ‘great American
reboot 2020’ where I discussed an onslaught of
issues confronting procurement as operations restart.
Undoubtedly, those challenges will continue until the
virus impact becomes a distant image in the rear-view mirror. As the
reboot begins, fresh opportunities are about to be exposed.
In the wake of natural and man-made disasters, it’s human nature
finding solutions, implementing effective countermeasures, inventing
new products and applying technology in ways not imagined before.
Just look at the innovation that happened when the nation issued a
crisis call for N95 masks, face shields, ventilators, sanitisers, protective
clothing, swabs, test kits, faster testing processes and vaccines. With
little fanfare, manufacturers big and small responded in droves
producing products and services atypical of their normal business. No
words can express our admiration for these unsung American heroes.
All this to say, the virus has made it abundantly clear a sweeping
change is underway. In the post Covid-19 world, many of our daily
activities and personal interactions must be modified, fortified or
re-designed for a healthier peace-of-mind. This is the silver lining I
see ahead for manufacturers of electronic components, products and
systems. Just think of the areas for re-imagining.
Medical care administered via tele-health 24/7/365 to our vulnerable
elderly, at-risk and handicapped individuals in nursing homes or other
isolated locations. Productivity augmentation for tele-commute workers
especially in the areas of communications and connectivity. Hygiene
assurance everywhere via more hands-free options. Devices that surveil
continuously for proper sanitisation and contaminate free surfaces.

191206_WLS_ELECSRG_UK_Strip.indd 1

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

Temperature scanning of employees, customers and individuals
attending typical gathering spots from large stadiums to small local
establishments. Social distance shadowing both ground-based and
airborne. Robust data collection and notification systems for contact
tracing. Quick/reliable virus testing and diagnostics. Digital solutions
that eliminate currency transactions. In general, more robotics, more
kiosks, more touchless, more protection, more detection, more reimagining life as we know it.
Ingenuity is a beautiful thing. Quite honestly, the applications
mentioned above are not totally unknown to most: it’s the immediate
scale and scope of need that will shock the industry. Each of these
opportunities require electronic components. Besides the foundational
capacitors, resistors, semis and connectors, demand will be strong for
IoT devices, sensors of all types, RFID tags, wireless communications,
low power multi-point networks, power supplies, and displays. As for
devices, the leaders will be smart phones, servers and scanners. On the
systems end, it will be 5G deployment, ultra-high speed broadband and
GPS that seamlessly connect it all.
The pandemic heightened public’s awareness of everyday personal
health and safety risks. Lives were upended. Pocketbooks depleted.
A tolerance for future mass quarantines seems unlikely. The public
expects more. While the US Congress debates a massive infrastructure
bill to revitalise the economy, businesses should heed the public’s
concern and revitalise their own surroundings. As a society, we
are blessed with great technology, exceptional products and the
wherewithal to create a safe and secure environment for everyone.
That’s re-imagining life.

12/4/19 11:38 AM
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EV Charging

Simplify your BoM with
smart power solutions
Clever converters help purchasers address growing demand for dual voltage
power in automotive systems, without ramping up the component count,
explains Digi-Key Electronics’ Rich Miron
The LV148 automotive
standard combines the
existing automotive 12V
system with a secondary
48V bus. The 12V bus will
typically continue to provide
power to systems such as
lighting, infotainment, audio,
and ignition while the 48V
bus will supply systems like
the adjustable suspensions,
electric turbos/superchargers,
air conditioning compressors,
and active chassis along with
regenerative braking support.
Implementing this additional
48V supply network will
present various challenges.
To help alleviate these
issues, Linear Technology
offers several DC/DC
converters that handle bidirectional energy transfer
very efficiently. With these
converters, either battery
could be charged and current
could be supplied to the same
load when needed.
Unlike many early 12V/48V
dual battery DC/DC
converter designs that utilise
separate power components
to step-up and step-down the
voltage, Linear Technology’s
LTC3871 bi-directional DC/

DC controller uses the same
external power components
for stepping down the voltage
as it does for stepping it up.

An integrated solution

The LTC3871 is a bidirectional 100V/30V two
phase synchronous boost or
buck controller. It can provide
bi-directional DC/DC control
and battery charging between
the 12V and 48V system
networks. It operates in boost
mode from the 12V bus to the
48V bus and in buck mode
from the 48V bus to the
12V bus.
This device allows both
batteries to simultaneously
supply energy when
additional power is required.
The maximum current
delivered to the load is
regulated by the on-chip
current programming loop.
There are four control loops
that enable the control of
voltage and current on either
of the 12V or 48V busses.

Maximise efficiency

To provide more output
current without increasing
input or output voltage
ripple, users can daisy chain
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multiple LTC3871s and
run them out-of-phase. A
maximum of twelve phases
can be daisy chained to run
simultaneously out-of-phase
with respect to each other.
The demonstration board
for the LTC3871 can be
configured in either two or
four phases with one or
two LTC3871s.
Efficiency curves for the
devices are encouraging.
Looking at a four-phase
demonstration board utilising
two LTC3871 devices, the
buck mode curve shows the
efficiency as the board steps a
48V input down to 12V at up
to 60A, while the boost mode
curve shows the efficiency as
the board steps a 12V input
up to 48V and up to 10A. On
both curves, peak efficiencies
are around 97 per cent.

Simpler sourcing

Not only will the LTC3871
bring a new level of
performance and enhanced
control, it also has the
power to simplify dual
battery 48V/12V DC/DC
automotive systems. By
allowing the same external

power components to be used
for both step-up and stepdown purposes, this clever
converter could well cut your
component count.
www.digikey.co.uk

EV Charging

Accelerate your
EV projects
Featuring new components and technologies for electric vehicles
and charging infrastructure Mouser’s latest eBook, produced in
collaboration with Bourns, is a go-to guide for purchasers
Mouser Electronics, has launched
a new eBook in collaboration
with Bourns, exploring new
components, technologies,
and strategies for the design
and development of electric
vehicles. In Electrification of
the Vehicle, experts from both
Mouser and Bourns provide
detailed explanations of concepts
and products including shunt
resistors, inductor designs for
on-board chargers, and the
use of inductors and current
sense resistors to reduce
automotive emissions.
Citing sector surveys
and industry projections,
Electrification of the Vehicle
predicts growing adoption of
electric vehicles throughout the
United States. To keep pace with
increasing numbers of electric
vehicles, significant strides must
be made in the development
of charging infrastructure. The
eBook highlights some of the
most pressing challenges relating
to electric vehicles and charging
stations, providing in-depth
guides to potential technical
solutions and useful products.

The eBook also incorporates
detailed information on products
such as the Bourns Model
CSM2F series of shunt resistors.
Available in three footprint sizes,
the CSM2F series is designed to
deliver accurate current sense
measurements in high-energy
storage applications. Bourns’
useful guide highlights the
key elements of each transistor
in the series.
In total, the eBook includes
key features and ordering
information for more than
a dozen products from
Bourns, including BMS
signal transformers and SRN
automotive semi-shielded power
inductors. Purchasers may also
be interested in information
on Bourns’ complete range of
products for electric vehicles,
available from Mouser, which
includes encoders, magnetics,
position sensors, and other
automotive solutions.
www.mouser.co.uk

Medical Products

400W peak medical power
TDK-Lambda’s CUS400M medical and industrial certified
ACDC power supplies are packaged in a 3in by 5in
footprint. With forced air, the series can provide 400W.
Up to 250W can be supplied when convection cooled
with a peak capability of up to 400W for up to 30 minutes.
Maximum duty cycle is 50 per cent. Thus, the supply suits
applications with low quiescent consumption and occasional
peak demand including hospital beds, dental chairs and
incubators.
Initially, 12 and 24V outputs are available, with 15, 19, 28, 36
and 48V models due later this year. All models accept 85 to
264VAC input and have a no-load power consumption of
under 1.3W, when the output is inhibited. A 5V 2A or 12V 1A
standby voltage, remote on/off, remote sense, AC fail and
output good signal are optional.

What you need to know about 5G
The transition to new fifth-generation networks (5G), will affect
how we use smartphones and many other devices. Think of a
world in which everything is connected including doctors to
the personal medical devices of their patients.
In an effort to educate and raise awareness of 5G, element14
Community has published a new eBook: What you need to
know about 5G. It seeks to support anyone who wants to know
more about 5G. The eBook covers basic concepts, the 1G to
5G evolution, a comparison between different generations of
cellular technology, and potential 5G applications.

Medical and industrial safety certifications include IEC/
EN/ES 60601 1, IEC/EN/UL 62368 1 and IEC/EN/UL 60950
1 with CE marking for the Low Voltage, EMC and RoHS
Directives.

Element14’s head of community and social media, Dianne
Kibbey, said: “The element14 Community aims to support
engineers throughout their careers, and provide a range of
ways in which they can develop their skills and refresh their
knowledge. Our latest eBook gives a great introduction to 5G
and explains what this next revolution-in-the-making has to
offer.”

www.emea.lambda.tdk.com

www.element14.com
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Medical

Breathe easy

Micronel explains how its blower technology offers benefits
in the design and operation of medical ventilators
New additions to Micronel’s
blower range suit medical
breathing ventilation
applications. These spacesaving, high-performance
turbines share similar PQ
(pressure v airflow) output
characteristics and mounting
geometries and offer
modular motor options to
match ventilation therapies
and functionality/cost
requirements.

moment of inertia by 70 per
cent compared to previous
models. Accelerations of
up to 1 million RPM per
second can be achieved,
crucial when following a
patient’s breathing rate. This
enables a ventilator response,
which could previously only
be achieved using valvecontrolled ventilation devices.

The blowers support invasive
(ICU) and non-invasive
(CPAP/Bi-Level/Transport)
ventilation modes of 10 to 80
millibar, enable a peak flow
rate of 400 litres/min and
allow for maximum pressures
of over 110 millibar.
New low inertia of mass
impellers reduce the flywheel

By combining ideal
pneumatic geometry and
specially designed brushless
DC motors, maximum
efficiency is achieved,
resulting in reduced motor
heating, low current
consumption and extended
operating time for battery
applications. Oxygen resistant
versions are also available to
prevent the corrosive effects
of blended oxygen and non-

High performance turbines for medical
breathing applications

flammable biocompatible
materials provide additional
patient safety.

assembly can be adjusted
to selectable lead wire
length, lead wire type
and connector type.

The inlet or outlet connection
are flexible and can be
omitted if compact design
and assembly space needs
to be minimised. The cable

www.micronel.co.uk
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Micronel’s MINIATURE RADIAL BLOWERS has become the hallmark for state-of-the-art medical ventilator designs, ranging
from sleep apnea up to intensive care units (ICU). Micronel`s precision engineered products comprise well-balanced, super-low
mass rotor systems that enable virtually vibration-free operation and best in class dynamic responsiveness.

Micronel UK Ltd.
Unit 53, The Arches Industrial Estate
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Distributor partnerships can reduce
cost, mitigate supply chain risk and
reduce time to market
Some OEMs and EMS providers have forged strategic relationships with a few select
distributors to leverage their supply chain expertise
James Carbone
While most electronics
distributors want to grow their
customer rosters, some also want
to forge strategic relationships
with key customers, providing
them not only with components
for design and production, but
also timely market intelligence
and advice concerning the
supply-chain.
Many large distributors have
hundreds of thousands of
customers. It is impossible to
have close strategic relationships
with all of them. But some OEMs
and EMS providers leverage the
design, supply chain and valueadded services that distributors
offer and see the value of buying
a large percentage of the parts
that they need from a handful of
capable distributors. They view
their distributors as key partners
that can help them reduce cost
and identify and mitigate supply
chain risk.
“Our objective is to be our
customers’ and suppliers’ most
preferred distribution partner and
we accomplish that by earning
their respect and delivering
value,” said Tom Vanderheyden,
senior vice president, Americas
sales for TTI Inc.
TTI has earned the respect
of customers by doing the
fundamentals. “We do what
we say we are going to do:
delivering the right parts and
delivering them on-time more
than 98 percent of the time,”
said Vanderheyden. “ We also
work to protect inventory for our
customer partners when product

becomes constrained and we
maintain a high level of quality in
all that we do, he said.

“Our objective is to
be our customers’
and suppliers’
most preferred
distribution partner
and we accomplish
that by earning
their respect and
delivering value”

TTI has a mix of customers
including OEMs, EMS and ODMs.
“We have deep relationships
with many OEM customers
because we’ve worked closely
with their engineers to design
in components that meet
their specific needs,” said
Vanderheyden.
He said OEMs value TTI’s product
expertise and its ability to
introduce new solutions and
technologies from our suppliers.
TTI works with customers
to help them design for
manufacturability, not just be
a fulfillment partner, he said.

Helping with NPI

Part of the relationship with
customers is introducing them
to the latest technologies.
“Customers depend on our
expertise and our ability to help
them design in new components,
and suppliers count on our ability
to help them with new product
introductions,” said Vanderheyden.
Customers also want TTI to
help them with their supply
chain challenges. “We’ve helped
customers identify alternate
sources and technologies,” he said.
When disruptions like the MLCC
shortage or COVID-19 occur, we
help customers find compatible
parts so they can add to their
approved component lists and
keep their lines running,” said
Vanderheyden. TTI’s specialized
product expertise and deep

Tom Vanderheyden, senior
vice president, Americas sales
for TTI Inc
inventory provide the customer
greater flexibility and options,
he said.
TTI’s inventory provides
continuity of supply for its
established customers helping
them avoid production
disruptions when there are
shortages.
Besides assuring supply to key
customers, TTI is a “trusted
advisor” providing them with
insight, and information about
suppliers. “ In some cases that
includes the opportunity to
participate in internal meetings
so customers can draw on our
knowledge and experience,”
Vanderheyden said.
Strategic customers look to TTI to

THE GAME CHANGING SITE FOR
THE ELECTRONICS INDUSTRY

help them identify and manage
risks. “Most recently, we were able
to stay open and be 100 percent
operational during the COVID-19
pandemic, shipping to any
critical or essential infrastructure
customer,” said Vanderheyden.
“We support our customers in
good times and bad.”

Partnering with suppliers

Of course, other distributors have
developed close relationships
with some customers. For
instance, Avnet has a “large
set of sizable customers” that
the distributor considers to
be partners, said Tony Roybal,
president of Americas Electronics
Components for Avnet. Such
customers “buy the bulk of their
products from Avnet,” he said.
“They turn to Avnet first when

EXCLUSIVELY SPONSORED BY eBOM.com

they run into challenges and need
solutions,” he said.
Customer partners include both
OEM and EMS providers who
leverage Avnet’s “vast, end-to end
ecosystem of capabilities. OEMs
primarily value our design and
supply chain capabilities as well
as our global reach,” said Roybal.
EMS providers tend to focus on
purchase price variance (PPV),
but also find great value in the
“breadth of the Avnet line card,
application program interfaces
(API), EDI, and our supply chain
programs,” he said.
Avnet collaborates and shares
its business experiences with
its customer partners on a
wide range of issues such as
mergers and acquisitions, tariffs,
and design and supply chain
solutions. In some cases, Avnet
conducts an on-site workshop if a
customer needs to collaborate on
such issues, said Roybal.
One example of such
collaboration occurred when
a major defense/aerospace
customer was in the midst of
an acquisition. It turned to
Avnet for help in the
consolidation and relocation
of some of their facilities.
“Together, we reviewed the
customer’s material flow and
made recommendations on
ways to improve the process
and optimise space. Through
this process, Avnet proposed
a solution that would reduce
inventory space by 86 per cent,”
said Roybal.
With strategic engagements
where Avnet is the primary
partner to a customer, the OEM
or EMS provider will buy more
than 50 per cent of the parts
it needs from Avnet. “When we
have a turnkey engagement,
these customers basically buy

Tony Roybal, president
of Americas Electronics
Components for Avnet

everything that we can provide
from Avnet, including some nonfranchise elements,” said Roybal.

Leveraging services

OEMs and EMS providers that
partner with Avnet frequently
leverage Avnet’s supply chain
and value-added programs
including embedded, board
level and integrated solutions,
programming, special handling,
freight forwarding, logistics,
custom cable assemblies,
in-plant stores, VMI, bonded
inventory, consignment, turnkey
solutions, he said. In addition,
such customers view Avnet “as
a trusted advisor to provide
market intelligence, insight on
suppliers, technology, lead times,
and quality, as well as insight on
supply chain disruptions such as
those brought on by the China
tariffs and COVID-19,” said Roybal.
He added customer partners
trust Avnet to notify them well in
advance of shortage situations,
product change and end of
life notices, lead time changes,
value-added services and market
updates affecting lines of supply.
“They expect Avnet to lead them
through obsolescence issues
without interruption of supply
and risk mitigation strategies,”
he said.
The advantage for Avnet having
strategic customers is such
customers buy the bulk or large
portion of the requirements they
need and may provide Avnet
the opportunity to support all
franchised content on the bill of
material.”
He added that EMS providers
tend to spread out their risk
among different distributors,
while OEMs typically consolidate
their buying with a few chosen
distributors. “These customers are
always looking for opportunities

“OEMs primarily
value our design
and supply chain
capabilities as well
as our global reach”
to consolidate distributors and
place a greater spend with them
to gain operational efficiencies
and simplify their supply chain,”
said Roybal.
“Startups do typically have many
more resource and support
needs. Non-traditional and IoT
customers need us for board-level
design, IoT design and cloudbased analytics, DFM services,
manufacturing, and post-sales
support and Avnet is the go-to
partner in these cases,” he said.

Helping OEMs and EMS

Digi-Key, a high-service, smallvolume distributor, has hundreds
of thousands of customers that
it supports globally. But it also
has a “strong subset of customers
that it works with very closely,
said Paul Dosser, vice president,
business development for the
Thief River Falls-based company.
Digi-Key supports them in
design efforts and “small
quantity requirements,” but also
their higher mix, lower volume
production needs, said Dosser.
Some of Digi-Key’s strong
relationships are with EMS
providers. He said sometimes
EMS companies struggle with
OEM customers’ forecasts,
which aren’t always accurate.
Sometimes OEMs have a sudden
unforecasted spike in demand
for their products, which puts
pressure on their EMS providers.

“There is no perfect forecast,”
said Dosser. “There are highs.
There are lows and there are
industry interruptions,” he
said. EMS providers need help
managing that.
“The biggest thing that we look
to offer with our supply chain
solutions is risk mitigation and
helping them smooth out spikes
in demand,” said Dosser.
He said Digi-Key also helps
customers improve efficiency,
lower cost and speed timeto-market. One way is by
moving toward a more digital
engagement with customers.
“That involves things like
application programming
interface type of tools, punch
out catalog, EDI, bill materials
manager, price and delivery tools,”
he said. Customers continue to
look for ways of driving efficiency
in the supply chain and “digital
engagement is definitely a part of
that, “said Dosser.
“The more you can help a
customer drive faster turnaround,
improve time-to-market, drive out
bottom-line cost, the better it is,”
he said.

Purchasing

by James Carbone
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Measuring supplier
performance: It’s not
just about quality, cost
and delivery anymore
Some electronics OEMs and EMS providers are changing
how they rate supplier performance
In the not-so-distant past,
when electronics purchasers
rated supplier performance,
the focus was primarily on
product quality, delivery and
cost.
Electronics OEMs and EMS
providers pushed their
suppliers to continuously
improve product quality by
using Six-Sigma practices
in an effort to produce
components with defect
levels of 3.4 parts per million
or less. They also rated
suppliers on how well they
met delivery windows, which
for some manufacturers was
zero days late one or two
days early, and how much
suppliers reduced the cost of
parts and met cost targets.
Of course, those criteria
are still important, but
manufacturing and quality
processes have improved,
resulting in Six-Sigma
level quality levels for
many components. High
product quality is now a
given, and other criteria,
such as total cost of
ownership, productivity and
responsiveness have become
more important and are
measured by OEMs and EMS
providers.
In addition, some
electronics manufacturers
have added corporate
social responsibility and
environmental sustainability

to their scorecards.
Electronics companies say
this is important because
the electronics supply chain
became more global as more
electronics production moved
to China and other Asian and
Eastern European countries.
Laws and norms regarding
child labor, treatment of
workers, workplace safety,
business ethics and use of
conflict minerals in some of
Asian and Eastern European
countries were sometimes
weaker than in the U.S. and
other Western European
nations.
Many electronics OEMs and
EMS providers had adopted
a CSR code of conduct and
insisted their suppliers do the
same. EMS provider Celestica
recently revamped its
supplier scorecard to include
CSR and environmental
sustainability criteria.
“We had a very
comprehensive supplier
performance measuring tool
in the past that we used for
years,” said Mike Madsen,
Celestica’s chief procurement
officer. “We are part of the
Responsible Business Alliance
(RBA), but we didn’t really
track our suppliers if they
were complying to RBA
expectations.”
RBA was formerly the
Electronics Industry Citizens
Coalition (EICC). The
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organisation developed
standards to ensure that
working conditions in the
electronics industry and its
supply chains are safe, that
workers are treated with
respect and dignity, and
that business operations are
environmentally responsible
and conducted ethically.
“There’s a lot of
environmental and social
responsibility that lies within
the RBA expectations,” said
Madsen. Celestica’s scorecard
did not include CSR as a
criteria. This year, Celestica
changed how it rates
suppliers and now includes
CSR.
Many companies will
evaluate CSR performance
by suppliers by conducting
site visit audits to make
sure they comply with RBA
expectations. For instance,
Xerox Corp. conducts an
initial risk assessment to
identify suppliers that pose
higher CSR risks. Suppliers
classified as high-risk and
those considered critical to
the company’s supply chain
are required to complete a
self-assessment questionnaire
(SAQ) annually.
If significant risks are
indicated on the SAQ, then
Xerox will schedule a site
visit audit of a supplier.
Xerox uses the RBA audit
format to evaluate key critical

Mike Madsen, chief procurement officer
at Celestica

“”

There’s a lot of
environmental
and social
responsibility
concerns within
RBA expectations
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sustainability areas, including
labor practices, freedom
of association, child labor,
forced labor, human rights,
recruitment fees, passport
seizure and environmental
concerns.

the highest performing
suppliers achieve scores in
the high 90s. Lower achieving
suppliers may have scores
in the 70s or 80s and would
be considered “acceptable
suppliers.”

Since 2010, Xerox has
conducted over 350 SAQs
and has audited more than
100 suppliers. After the audit,
the supplier is provided
a written performance
assessment. Corrective
action plans are agreed upon
for significant findings of
potential risk. Closure audits
are performed to validate
progress, the company said.

An acceptable supplier is
“not really good, but not bad
either. You’re in limbo there
and you don’t want to stay
there too long,” said Paul
Kelley, director, supply chain
management for Celestica. An
acceptable supplier can move
up to the “green” category
which is a good supplier,”
he said. The top category is
preferred suppliers who often
score in the 90s.

Other OEMs and EMS
providers have changed
their supplier scorecards
to monitor CSR and
sustainability. However,
there are other reasons
why companies updated
their scorecards criteria. In
Celestica’s case, while the
EMS provider wanted to
include CSR, other changes
also needed to be made to
the scorecard.
Madsen said Celestica’s
previous scorecard took “a
one size fits all approach”
rating suppliers, said Madsen.
“It did not matter if you were
a high-end semiconductor
supplier or build-to print
supplier. You were measured
the same way from a defect
parts per million standpoint,
from a quality standpoint and
from a total cost reduction
standpoint,” he said. Cost and
quality issues can be different
for different production
materials and parts and
Celestica felt the scorecard
should take that into account.

Get out of limbo

Celestica’s new Supplier
Performance Tool (SPoT)
measures every Celestica
supplier across five
categories—productivity,
technology, quality, delivery
and sustainability, which
includes CSR. The highest
possible score is 100, but

With product quality,
suppliers are rated on the
defect levels of the products
they manufacture. “Defects
per million is something that
we rate every single supplier
on and every commodity.
Actually, every single
commodity manager is being
measured on their suppliers
and their commodities from a
defect per million standpoint
on a monthly basis,” said
Kelley. “That’s a key metric
within our scoring system,”
said Kelley.
Suppliers are also rated on
the response to a quality
issue. “When we do have
a quality issue with a
supplier, we measure how
well suppliers respond to
the problem and get back
on track,” he said. “That is
probably more important
than the DPM.”
He notes that with electronic
components, DPM is very low,
about 1.5-2 ppm. Product
quality is probably the most
important thing for Celestica
and our customers, he said.
However, quality in electronic
components is more taken
for granted today than it was
10-15 years ago. “So today
we anticipate that the quality
is high. The same is true with
on-time delivery,” said Kelly.
Madsen says Celestica

by James Carbone

measures delivery in two
ways: time to request
and time to commit. “If a
supplier is committing to a
certain date, obviously we’re
expecting that the supplier
will deliver to that date.
That’s a given. It’s close to
100 percent,” he said.
On time to request means
that Celestica may have
received an order it did not
expect and needs parts from
the supplier and “we request
that a supplier delivers the
parts at a certain time,” said
Madsen. Those expectations
are less stringent versus
the commit date but are
important.
“As an EMS, we see a lot
of opportunity to gain
additional market share,”
he said. That can occur if
Celestica can turn around
an opportunity quickly and
provide customers with the
services that they expect in
a short period of time. To
do that “we have to have
a very agile supply chain
and delivery is extremely
important,” said Madsen.

The need for flexibility

Suppliers are also measured
on productivity, or total cost
of ownership. We look at “our
suppliers’ flexibility” and if
suppliers provide inventory
programs, said Kelly. “We
look at how they take the
orders, what their lead
times are. We look at their
minimum order quantities.”
Suppliers often will have
a low price for a part but
require a customer to buy a
large number of parts to get
the low price. If Celestica
needs to buy a relatively
small quantity of a part,
“a supplier’s price may be
low, but if we have to buy
100,000 pieces, that does not
help us,” he said.

Paul Kelley, director, supply chain
management for Celestica

“”

An acceptable
supplier is not really
good, but not bad
either. You’re in limbo
there and you don’t
want to stay there too
long

Celestica sets annual
price targets for different
commodities because cost
expectations are going to
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be different for high-end
semiconductors versus a
build-to-print product. For
passives, such as resistors “we
see what the market is doing
and see what our customers
are expecting and make sure
that’s aligned as well,” he
said.
Celestica obviously wants
suppliers to meet cost targets,
but if a supplier does not, the
EMS provider will work with
the supplier to determine the
problem. Celestica may look
at the supplier’s processes to
see if there any inefficiencies.
If it’s determined the cost
targets are not realistic
because of changes in the
market, “we will work with
them to reset the target,” said
Kelly. If it turns out the target
was realistic and the supplier
is not willing to work towards
meeting the target, “then we
are not going to be awarding
any new business and we will
have a path of disengagement
with them,” said Kelley.
Suppliers that score in the
90s can be candidates for
Celestica’s Global Preferred
Supplier List which generally
can mean more business for
a supplier. “They are our
strategic suppliers. They are
our go-to folks for each of
the different commodities.
If you scored in the 90s and
you are not on a preferred
supplier, you will be in for
consideration. It depends on
the commodity,” said Kelly.
Kelly said Celestica measures
supplier performance monthy.
“We take the monthly data
and then roll it into the
scorecard quarterly. We
measure quality and other
key metrics, he said. If a
supplier is not performing
well overall, Celestica will
work with the supplier.
“We put a lot of work into
developing suppliers so we
don’t want to throw them
away” because of a bad score,
said Kelley.
He said Celestica will go

through the reasons why the
supplier scored poorly. “Is it
productivity? Is it a quality
problem?” Whatever it is,
Celestica and the supplier
put together a “get well”
plan and “we track them
to the plan,” said Kelley.
If the supplier improves,
then we moved forward.
“We operate on the policy
that everyone can make one
mistake.” But if the supplier
continues to have problems
over time, “we have plans we
call passive exit or inactive
exit. If the problem is really
bad and they go completely
off the chart then we try
to disengage rapidly,” said
Kelley.

by James Carbone

how the supplier does
overall,” said Flex.
He said scorecard
performance is shared with
suppliers. “We are moving
towards more real-time
connections with our
suppliers,” said Gessler.
“I’ve challenged my team to
create real-time collaboration
awareness with scorecards.
We are discussing providing
the scorecards to our
suppliers automatically on a
regular basis,” he said. It is
part of a plan for Flex to have
a more connected supplier
relationship management
platform, he said.

Key to supplier
management

At EMS provider Flex,
supplier scorecards
are integral to supplier
management. “We spend
a lot of time in front-end
assessment of suppliers with
audits and then we rate
them on a quarterly basis on
a scorecard system which
is used by our commodity
management of suppliers,”
said David Gessler, vice
president, procurement and
commodity management
at Flex.
Flex measures quality
performance, on-time
delivery, commercial terms,
communication, performance,
inventory management, cost
reduction, and purchase
order automation, he said.
Most of the criteria can be
measured objectively. For
instance, Flex measures
delivery performance based
on delivery to request and
delivery to commit, said
Gessler.
When Flex measures
suppliers on cost, it looks
at the supplier’s ability and
history of cost reduction.
“We look at the tail end of
our spend versus the high
runners and then we assess
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David Gessler, vice president,
procurement and commodity
management at Flex

“”

We rate suppliers on
a quarterly basis on
a scorecard system
which is used by
our commodity
management for
management of
suppliers
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Telephone

Stock Value for
Principle

Minimum Order
Value

% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Buffer Stock
Facility

FTDI

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

N/A

50

1,500+

Y

Molex

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

300

N/A

0€

97%

50

1,500+

Y

Bourns

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

5,000

N/A

0€

58%

50

1,500+

Y

EPCOS/TDK

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

5,000

N/A

0€

58%

50

1,500+

Y

Littelfuse

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

35,000

N/A

0€

67%

50

1,500+

Y

NLT Technologies Ltd

Review Display System Ltd

Y

All

N/A

£0

N/A

6

25

Y

Bud

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,500

N/A

0€

80%

50

1,500+

Y

Hammond

Switch Electronics

01482 862255

switchelectronics.co.uk

Y

500

N/A

£0

70%

2

6

Y

Hammond

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

12,500

N/A

0€

100%

50

1,500+

Y

Metcase Enclosures

OKW Enclosures

01489 583858

www.metcase.co.uk

N

288

£40,000

£0

N/A

5

22

Y

OKW Enclosures Ltd

OKW Enclosures

01489 583858

www.okw.co.uk

N

1,955

£40,000

£0

N/A

5

22

Y

Rolec Enclosures

OKW Enclosures

01489 583858

www.rolec-enclosures.co.uk

Y

935

£40,000

£0

N/A

5

22

Y

Teko Enclosures

OKW Enclosures

01489 583858

www.teko.co.uk

Y

1,860

£40,000

£0

N/A

5

22

Y

AEL Crystals Ltd

AEL Crystals Ltd

01293 789200

www.aelcrystals.co.uk

N

N/A

£200,000

£50

100%

3

15

Y

ABRACON

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,000

N/A

0€

91%

50

1,500+

Y

ECS

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

500

N/A

0€

99%

50

1,500+

Y

Epson

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

500

N/A

0€

59%

50

1,500+

Y

Geyer Quartz Technology

Geyer Electronic UK Ltd

01794 329341

www.geyer-electronic.com

N

N/A

N/A

£0

100%

6

50+

Y

Golledge Electronics Ltd

Golledge Electronics Ltd

01460 256 100

www.golledge.com

N

N/A

£800,000

£0

100%

3

24

Y

Jauch Quartz

Digi-Key Electronics

0800 587 0991

www.digikey.co.uk

Y

500

£250,000

0

100%

15

130

Y

Aavid

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

67%

50

1,500+

Y

Franchised
Distributor

Manufacturer

Website

No. of Lines for
Principle

Distributor

Buyers’ Guide

CABLE ASSEMBLY & HARNESSING

CIRCUIT PROTECTION

DISPLAYS & LEDs
01959 563345

www.review-displays.co.uk

ENCLOSURES

FREQUENCY MANAGEMENT

HEATSINKS

Services Sourcing
CEM

DEVICE
PROGRAMMING
More than 50,000 connectors

Custom Battery Pack
Design & Assembly
3000+ Unique Designs

Contract Electronics Manufacturing
Repairs • Prototypes • Box-Build
Cable Assembly • Fast turn-rounds
Small and Large Runs • Design
Hand and Machine Soldering

Telephone 020 8241 6959
info@justelex.com
www.justelex.com

Full Technical Support
Independent UK Operation
Leading Cell Manufacturers

www.hirose.com/eu
eu.info.3d@hirose-gl.com

TAPE REELING

Electronic Service Sourcing 2020.indd
15/05/2020
1
13:35:09

PROCESS SYSTEMS

ELECTRONICS MANUFACTURING SERVICES

In-house processes including:
Oversized PCB Capability
Automated SMT/Through-Hole Assembly
Hand Assembly/Box Build
Design For Manufacture
Environmental Testing
Wide Range of Coatings/Encapsulation
Full Test Services
IPC Certified Staff
www.wps.co.uk
01424 722222
enquire@wps.co.uk

ISO 9001
FM 14458

60 x 40 ad.indd 1

25/06/2014 15:42
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0191 496 9999
info@cellpacksolutions.co.uk
cellpacksolutions.co.uk

Want to
Advertise
here?
Contact Emma at
emma.poole@electronics-sourcing.com
Or call us on 01892 613400
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% Lead Free for
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Telephone

Altera

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,600

N/A

0€

60%

50

1,500+

Y

Analog Devices Inc.

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

9,500

N/A

0€

83%

50

1,500+

Y

Atmel

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,700

N/A

0€

58%

50

1,500+

Y

Avago Technologies

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

400

N/A

0€

84%

50

1,500+

Y

Broadcom

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

69%

50

1,500+

Y

Cirrus Logic

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

300

N/A

0€

80%

50

1,500+

Y

Cypress Semiconductor

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,400

N/A

0€

63%

50

1,500+

Y

Diodes Incorporated

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,600

N/A

0€

98%

50

1,500+

Y

Exar

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,100

N/A

0€

95%

50

1,500+

Y

Fairchild Semiconductor

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,500

N/A

0€

90%

50

1,500+

Y

Freescale Semiconductor

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,500

N/A

0€

42%

50

1,500+

Y

FTDI

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

97%

50

1,500+

Y

IDT (Integrated Device Technology)

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,100

N/A

0€

97%

50

1,500+

Y

Infineon

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

800

N/A

0€

66%

50

1,500+

Y

Intel

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

500

N/A

0€

78%

50

1,500+

Y

International Rectifier

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

600

N/A

0€

87%

50

1,500+

Y

Intersil

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,900

N/A

0€

50%

50

1,500+

Y

ISSI

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

98%

50

1,500+

Y

Lattice

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

69%

50

1,500+

Y

Maxim Integrated

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

11,200

N/A

0€

67%

50

1,500+

Y

Microchip

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

12,600

N/A

0€

91%

50

1,500+

Y

Microsemi

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

400

N/A

0€

90%

50

1,500+

Y

Monolithic Power Systems (MPS)

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

600

N/A

0€

40%

50

1,500+

Y

NXP

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

3,900

N/A

0€

91%

50

1,500+

Y

ON Semiconductor

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

5,100

N/A

0€

87%

50

1,500+

Y

Power Integrations

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

600

N/A

0€

59%

50

1,500+

Y

Qorvo

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

300

N/A

0€

90%

50

1,500+

Y

ROHM Semiconductor

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,400

N/A

0€

55%

50

1,500+

Y

Silicon Laboratories

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,500

N/A

0€

96%

50

1,500+

Y

Skyworks

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

300

N/A

0€

91%

50

1,500+

Y

Spansion Inc.

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

600

N/A

0€

93%

50

1,500+

Y

STMicroelectronics

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

4,500

N/A

0€

99%

50

1,500+

Y

ICs & SEMICONDUCTORS

Texas Instruments

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

36,900

N/A

0€

41%

50

1,500+

Y

Toshiba

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

500

N/A

0€

100%

50

1,500+

Y

ATP, Innodisk, APRO Kingston

Simms International Plc

1000+

N/A

N/A

N/A

3

N/A

Y

3M

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

3,100

N/A

0€

16%

50

1,500+

Y

Amphenol

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

25,600

N/A

0€

53%

50

1,500+

Y

Anderson Power Products

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

800

N/A

0€

50%

50

1,500+

Y

Cinch Connectivity Solutions

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,900

N/A

0€

82%

50

1,500+

Y

Delphi Connection Systems

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

3,300

N/A

0€

67%

50

1,500+

Y

FCI

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

4,300

N/A

0€

94%

50

1,500+

Y

Glenair

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,900

N/A

0€

76%

50

1,500+

Y

HARTING

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

4,700

N/A

0€

31%

50

1,500+

Y

Harwin

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,200

N/A

0€

79%

50

1,500+

Y

Hellermann Tyton

Lane Electronics

01403 790661

www.fclane.com

Y

N/A

N/A

N/A

N/A

N/A

N/A

Y

Hirose Electric

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

6,100

N/A

0€

99%

50

1,500+

Y

Huber+Suhner

Lane Electronics

01403 790661

www.fclane.com

Y

766

£116,000

£0

100%

6

38

Y

ITW McMurdo

Lane Electronics

01403 790661

www.fclane.com

Y

866

£219,000

£0

100%

6

38

Y

JAE Electronics

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,200

N/A

0€

32%

50

1,500+

Y

Kycon

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

99%

50

1,500+

Y

LEMO

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,900

N/A

0€

65%

50

1,500+

Y

Molex

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

16,900

N/A

0€

75%

50

1,500+

Y

Neutrik

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,000

N/A

0€

86%

50

1,500+

Phoenix Contact

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

12,000

N/A

0€

99%

50

1,500+

Polamco

Lane Electronics

01403 790661

www.fclane.com

Y

218

£146,000

£0

100%

6

38

Y

Positronic

Lane Electronics

01403 790661

www.fclane.com

Y

N/A

N/A

N/A

N/A

N/A

N/A

Y

Souriau

Lane Electronics

01403 790661

www.fclane.com

Y

1,929

£806,000

£0

100%

6

38

Y

Switchcraft

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,200

N/A

0€

69%

50

1,500+

Y

TE Connectivity

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

30,900

N/A

0€

40%

50

1,500+

Y

INDUSTRIAL GRADE MEMORY MODULES
01622 852 848

www.simms.co.uk

N

INTERCONNECTION

Y
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Stock Value for
Principle

Minimum Order
Value

% Lead Free for
Principle Range

Total No. of Staff

Buffer Stock
Facility

Cyclops Electronics

01904 415 415

www.cyclops-electronics.com

N/A

177,232

£5M

£100

75%

3

78

Y

+44.1480.408400

www.rocelec.com

Y

299

N/A

$250

N/A

10

400+

Y

01264 731009

www.sesemi.co.uk

Y

2800

N/A

£100

N/A

3

12

Y

Website

No. of Technical
Support Staff

Telephone

No. of Lines for
Principle

Manufacturer

Franchised
Distributor

Distributor

Buyers’ Guide

OBSOLESCENCE / HARD TO FIND
Rochester Electronics

Rochester Electronics
SeSemi Electronics LTD

OPTO ELECTRONICS
Avago Technologies

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

8,200

N/A

0€

89%

50

1,500+

Y

Cree, Inc.

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

22,500

N/A

0€

74%

50

1,500+

Y

Dialight

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

9,800

N/A

0€

99%

50

1,500+

Y

Kingbright

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

3,100

N/A

0€

100%

50

1,500+

Y

Lumileds

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,100

N/A

0€

99%

50

1,500+

Y

NEC

Review Display System Ltd

01959 563345

www.review-displays.co.uk

Y

200

£200,000

£0

100%

5

20

Y

Newhaven Display

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

65%

50

1,500+

Y

Osram Opto Semiconductor

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,800

N/A

0€

99%

50

1,500+

Y

VCC

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

5,000

N/A

0€

92%

50

1,500+

Y

Vishay

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

3,100

N/A

0€

99%

50

1,500+

Y

AVX

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

70,700

N/A

0€

58%

50

1,500+

Y

Bourns

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

49,500

N/A

0€

98%

50

1,500+

Y

Coilcraft

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

10,400

N/A

0€

98%

50

1,500+

Y

Cornell Dubilier

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

33,000

N/A

0€

65%

50

1,500+

Y

EPCOS / TDK

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

31,000

N/A

0€

74%

50

1,500+

Y

Fair-Rite

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,000

N/A

0€

94%

50

1,500+

Y

Kemet

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

135,800

N/A

0€

93%

50

1,500+

Y

KOA Speer

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

107,900

N/A

0€

82%

50

1,500+

Y

Laird Technologies

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,800

N/A

0€

50%

50

1,500+

Y

Murata

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

67,300

N/A

0€

99%

50

1,500+

Y

Nichicon

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

21,600

N/A

0€

47%

50

1,500+

Y

Ohmite

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

17,300

N/A

0€

99%

50

1,500+

Y

Panasonic

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

67,900

N/A

0€

69%

50

1,500+

Y

Taiyo Yuden

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

6,400

N/A

0€

82%

50

1,500+

Y

TDK

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

25,300

N/A

0€

85%

50

1,500+

Y

TT Electronics

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

32,800

N/A

0€

55%

50

1,500+

Y

United Chemi-Con (UCC)

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

13,900

N/A

0€

99%

50

1,500+

Y

Vishay

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

119,800

N/A

0€

76%

50

1,500+

Y

Wurth Electronics

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

4,500

N/A

0€

63%

50

1,500+

Y

Yageo

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

45,300

N/A

0€

99%

50

1,500+

Y

FRIWO Gerätebau GmbH

Haredata Electronics

01423 796240

www.haredata.co.uk

Y

250 - 500

01276 605900

www.jauch.com

01844 204420

www.ecopacpower.co.uk

Y

PASSIVES

POWER & BATTERIES
Jauch Quartz
Mean Well

Ecopac (UK) Power Ltd

Bel Power Solutions

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

€1M

£250

100%

7

14

Y

£500,000

0

95

15

130

Y

6,000

£2M

£0

100%

8

30

Y

1,400

N/A

0€

94%

50

1,500+

Y
Y

Cincon

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

5,500

N/A

0€

60%

50

1,500+

Cosel

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

11,800

N/A

0€

99%

50

1,500+

Y

CUI Inc.

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

3,900

N/A

0€

100%

50

1,500+

Y

Mean Well

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

4,500

N/A

0€

75%

50

1,500+

Y

Murata

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

5,200

N/A

0€

93%

50

1,500+

Y

RECOM

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

23,300

N/A

0€

92%

50

1,500+

Y

Schaffner

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

900

N/A

0€

98%

50

1,500+

Y

SL Power

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,100

N/A

0€

87%

50

1,500+

Y

TDK-Lambda

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

4,600

N/A

0€

99%

50

1,500+

Y

TRACO Power

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

3,400

N/A

0€

95%

50

1,500+

Y

All Sensors

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,300

N/A

0€

70%

50

1,500+

Y

ams

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

400

N/A

0€

77%

50

1,500+

Y

Analog Devices Inc.

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

500

N/A

0€

78%

50

1,500+

Y

Bosch

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

94%

50

1,500+

Y

Freescale Semiconductor

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,000

N/A

0€

66%

50

1,500+

Y

Honeywell

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

15,500

N/A

0€

80%

50

1,500+

Y

Maxim Integrated

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

900

N/A

0€

N/A

50

1,500+

Y

Melexis

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

N/A

50

1,500+

Y

Omron

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

5,700

N/A

0€

N/A

50

1,500+

Y

SENSORS
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Stock Value for
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% Lead Free for
Principle Range

No. of Technical
Support Staff

Total No. of Staff

Buffer Stock
Facility

Sensirion

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

N/A

50

1,500+

Y

TE Connectivity

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,100

N/A

0€

N/A

50

1,500+

Y

ALPS

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

400

N/A

0€

70%

50

1,500+

Y

Apem

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

96%

50

1,500+

Y

C&K Components

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,500

N/A

0€

84%

50

1,500+

Y

Carling Technologies

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

300

N/A

0€

87%

50

1,500+

Y

CHERRY

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

200

N/A

0€

77%

50

1,500+

Y

E-Switch

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

94%

50

1,500+

Y

EAO Ltd

EAO Ltd

01444 236000

www.eao.co.uk

N

5,000

£500,000

£150

100%

6

22

Y

Grayhill

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

400

N/A

0€

84%

50

1,500+

Y

Honeywell

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

700

N/A

0€

98%

50

1,500+

Y

NKK Switches

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

1,100

N/A

0€

94%

50

1,500+

Y

Omron

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

900

N/A

0€

68%

50

1,500+

Y

TE Connectivity

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

400

N/A

0€

98%

50

1,500+

Y

Marathon Special Products

Global Supply Services

Y

8,000

£800,000

£100

100%

3

11

Y

ADDA

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

800

N/A

0€

59%

50

1,500+

Y

Delta Electronics

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

500

N/A

0€

28%

50

1,500+

Y

ebm-papst

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,200

N/A

0€

99%

50

1,500+

Y

Sanyo Denki

EAO Ltd

01444 236000

www.eao.co.uk

Y

4,300

£150,000

£150

99%

6

22

Y

Sanyo Denki

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

2,900

N/A

0€

50

1,500+

Y

Manufacturer

Distributor

Telephone

Website

Franchised
Distributor

Buyers’ Guide

SWITCHES & KEYBOARDS

TERMINAL BLOCKS
01904 436 488

www.global-supply-services.com

THERMAL MANAGEMENT

Sunon

G.English Electronics Ltd

0208 855 0991

www.gelec.co.uk

Y

3,500

£1,000,000+

£0

100%

10

28

Y

Sunon

Thermaco Ltd

01684 566163

www.thermaco.co.uk

Y

3,500

£230,000

£100

100%

6

12

Y

Best Windings

Best Windings

0044 (0)1394 448424

300

N/A

£100

N/A

2

14

Y

Anaren

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

86%

50

1,500+

Y

B&B Electronics

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

87%

50

1,500+

Y

Bluegiga Technologies

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

93%

50

1,500+

Y

Digi International

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

200

N/A

0€

92%

50

1,500+

Y

Laird Technologies

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

76%

50

1,500+

Y

Linx Technologies

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

99%

50

1,500+

Y

Microchip

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

85%

50

1,500+

Y

Murata

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

100%

50

1,500+

Y

Panasonic

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

91%

50

1,500+

Y

Redpine Signals

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

94%

50

1,500+

Y

RF Digital

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

100%

50

1,500+

Y

Texas Instruments

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

75%

50

1,500+

Y

Wi2Wi

Mouser Electronics

0049 (0)89 520 462 110

www.mouser.com

Y

100

N/A

0€

36%

50

1,500+

Y

TRANSFORMERS & INDUCTORS
www.bestwindings.co.uk

N

WIRELESS SOLUTIONS
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Turnover

Location

Employees

Number of Surface
Mount Lines

Approvals

BGA Capacity

Lead Free
Manufacturer

Prototyping

Design Capability

Full Turnkey

Cables and
Harnessing

www.awselectronicsgroup.com

£40m

UK & Slovakia

430

11

AS9100, ISO9001, 13485, 14001, TS16949, IPC-A-610 Class 3, NADCAP

Y

Y

Y

Y

Y

Y

www.challengersolutions.com

£10m

Essex/SE

100

7

AS9100 Rev D, ISO9001:2015, ISO 140001:2015, UL , CCC, IPC-610-G Class 3

Y

Y

Y

Y

Y

Y

www.cml-it.com

£12M

UK/EU/China

65

ISO9001, TS16949, UL ISO9001 2015, IATF 16949 2016

N

Y

Y

Y

Y

Y

Contract Manufacturers Buyers’ Guide
Manufacturer

Telephone

Website

AWS Electronics Group

01782 753200

Challenger Solutions Ltd

01245 325252

CML Innovative Technologies (uk) Ltd 01284 714700
Corintech Ltd

+44 (0)1425 655655 www.corintech.com

Custom Interconnect Ltd

01264 321321

£11m

UK & Far East

72

3

AS9100, ISO9001, IPC-A-610 Class 3, J-STD-001

Y

Y

Y

Y

Y

Y

www.cil-uk.co.uk

£18.6m

Andover (Hampshire)

130

6

AS9100 ISO13485 ISO9001 IPC-A-610 Class 3

Y

Y

Y

Y

Y

Y

£1.25m

North Yorkshire

15

2

ISO9001:2008, IPC-A-610 Class 3

Y

Y

Y

Y

Y

Y

£9m

Scotland

94

3

ATEX, ISO9001:2015, OHSAS18001, IPC-610-F class 3, ISO14001, ISO 13485,UL

Y

Y

Y

Y

Y

Y

DJ Assembly

01904 436 456

www.djassembly.com

Dynamic EMS Ltd

01383 822911

www.dynamic-ems.com

Electrica Limited

0161 343 7575

www.electricalimited.com

£1.75m

Cheshire

26

3

BSI ISO 9001:2015, IPC-A-610 to Class 3, IPC-J-STD-001, Cert IPC Trainer, UL

Y

Y

Y

Y

Y

Y

Electronic Technicians Ltd

01202 897722

www.etluk.co.uk

£3.5m

SE

55

2

AS9100, ISO9001, ISO14001, IPC610/620 Class 3

Y

Y

Y

Y

Y

Y

Esprit Electronics Ltd

02380 455411

www.espritelectronics.com

£9m

S/Malaysia

80

4

ISO9001:2008, IPC610 to Class 3

Y

Y

Y

Y

Y

Y

FermionX Ltd

+44(0)1903 524600 www.fermionx.com

£5m

Worthing, W. Sussex

40

4

ISO9001:2015, ISO14001:2015, IPC 610 A Class 2 & 3

Y

Y

Y

Y

Y

Y
Y

G&B Electronic Designs Ltd

01420 474188

www.gandbelectronics.co.uk

£4.2m

Hampshire

60

2

ISO9001, ISO13485, IPC-A-610, IPC J-STD-001, IPC 7711/7721, BS EN 61340-5-1 (ESD)

Y

Y

Y

Y

Y

Hallmark Electronics Ltd

01782 562255

www.hallmarkelectronics.com

£2m

M

26

2

ISO9000/UL, IPC610/D

Y

Y

Y

Y

Y

Y

Icon Electronics Limited

01423 449080

www.iconelectronics.co.uk

£6.5m

Hampshire & Yorkshire

70

5

AS9100, ISO9001, BS EN ISO/IEC 80079-34:2018 ATEX, IPC-A-610 Class 3

Y

Y

Y

Y

Y

Y
Y

Y

N

Y

Y

Y

Y

Y

Y

Key-Tech Electronic Systems

01592 597711

www.key-tech.co.uk

£5m

Scotland

65

2

ISO9001:2015, J-STD-001, IPC-610/620 CLASS 3, IPC-7711,

Y

Y

Y

N

Y

Y

Nemco Limited

01438 346600

www.nemco.co.uk

£15.9m

SE

120

6

AS9100, ISO9001:2008, IPC610/620 to Class 3, ISO14001-2004, SC21

Y

Y

Y

Y

Y

Y

Speedboard part of NOTE

01753 746700

www.speedboard.co.uk

£115m

UK/EU/China

1,050

18

IPC610 to Class 3, ISO9001:2015, 13485, 14001, 18001

Y

Y

Y

Y

Y

Y

M-TEK (Assembly) Ltd

01189 455377

www.mtek.co.uk

£2.4m

SE

30

4

ISO9001-2008/IPC-A-610 Class 3/WHMA-620/ISO14001-2004/ IPC-7711/7721

Y

Y

Y

Y

Y

Y

Pektron

01332 832424

www.pektron.com

£50m

E-Midlands

350

8

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

Y

Y

Y

Y

Y

Y

Protronix EMS

01582 418490

www.protronix.co.uk

£2.5m

Luton

10

2

ISO9001:2015, IPC-A610 Class 3

Y

Y

Y

Y

Y

Y

Season Electronics Limited

02392 452222

www.seasongroup.com

£5m/£100m

Havant, UK/USA/Mexico/China/Malaysia

65/1800

2/18

(AS9100 & ISO9001 in UK) (TS16949 & ISO13485 at sister sites)

Y

Y

Y

Y

Y

Y

Simtek EMS Ltd

01843 233120

www.simtekems.co.uk

£8.2m

SE

77

3

ISO9001:2008, ISO13485, IPC-A-610 Class 3 & IPC-7711

Y

Y

Y

Y

Y

Y

TEXCEL TECHNOLOGY PLC

+44(0)1322621700

www.texceltechnology.com

£15.5m

SE

131

7

ISO9001, ISO14001, IPC610 Class 3,

Y

Y

Y

Y

Y

Y

Tioga Limited

01332 360884

www.tioga.co.uk

£16m

Derby

130

6

ISO 9001, ISO 13485, ISO14001, IPC 610, 620, 7711/7721

Y

Y

Y

Y

Y

Y

Wilson Process Systems

01424 722222

www.wps.co.uk

£12m

SE

100

5

ISO9001:2015, IPC-A-610 Class 3

Y

Y

Y

Y

Y

Y

Location

Prototyping

Y

Y

Modifications

N

AS9100, ISO9001, ISO13485, IPC-A-610 Class 3, Certified IPC Trainer (IPC-A-610, J-STD-001 & J-STD-001 Space Addendum)

Obsolescence Solutions

ISO9001:2015, IPC610, IPC620

3

Flexi / Flexi-Rigid

N/A

90

Metal PCBs

60

UK

Multi-layer
4-10/10-20-20-30

Swindon, UK

£10m

Double-sided

£5.5m

jaltek.com

Volume Small, Medium, Large

www.iew.co.uk

01582578170

Service Provided
(i.e Broker, Manufacture
&/or Repair)

Industrial Electonic Wiring Ltd. +44(0)1793 694033
Jaltek

01462 894312

www.ablcircuits.co.uk

M

SE

ISO9000: 2015

SML

Y

4-10

Y

Y

Y

Y

Y

Cambridge Circuit Company Ltd

01223 423100

www.cambridge-circuit.co.uk

M

SE

ISO9001:2015, UL, ISO 14001:2015

SML

Y

4-16

Y

Y

Y

Y

Y

DK-Daleba Printed Circuits

01992 510000

www.dk-daleba.co.uk

B/M/R

UK, Europe, Asia, USA

UL, ISO9001:2008, TS16949:2009

SML

Y

4-30

Y

Y

Y

Y

Y

Fineline VAR Ltd

+44 (0)1249 815 815

www.fineline-global.com

B

UK / Global

ISO9001:2015 / UL/ TS16949 / Nadcap/ AS9100/ISO14001

SML

Y

4-60

Y

Y

y

y

y

GSPK Circuits Ltd

+44(0)1423 321100

www.gspkcircuits.ltd.uk

M/R

UK, Europe, Asia

IS 9001:2015, IATF 16949:2016, EN (AS) 9100

SML

Y

4-34

Y

Y

Y

Y

Y

PCB Buyers’ Guide
Manufacturer

Telephone

ABL Circuits Ltd

Website

Approvals

0116 2891122

www.lefcircuits.co.uk

M/R

M

ISO 9001:2015, IPC-A-610

SML

Y

4-30

Y

F/R

Y

Y

Y

Stevenage Circuits Ltd

01438 761811

www.stevenagecircuits.co.uk

M/B

UK/China

ISO 9001:2008, ISO 14001, EN9100:2009, UL, JOSCAR

SML

Y

4-44+

Y

F, F/R

Y

Y

Y

Tate Circuit Industries Ltd

01889 583627

www.tatecircuits.com

B

UK/China

ISO 9001:2015, UL

SML

Y

4-20

Y

Y

Y

Y

Y

LEF Circuits

Advert Index
Advert

Page

Advert

Page

Anglia

BC

Fineline

Best Windings

41

Hammond

Circuit Soultions

30

Interpower

CML

22

Jaltek Systems

21

17

Jauch Quartz UK Ltd

11

Micronel

31

Powersolve

15

Components Bureau
Digi-Key Electronics
Display Technology
eBOM.com

FC, IFC & 26
17
18, 19, 27, 32 & 33

Rapid

9
13
5

7

ECCO

28

Rebound

23

ECIA

25

Rhopoint

24

Euroquartz

20

Rutronik

14

Tate Circuits

21

Wilson Process Systems

29

Farnell

IBC

FC Lane

11
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Everywhere,
every day.
Fuses & Holders

Magnetic Sensors & Reed Switches

TVS Diodes & Arrays

PTC Thermistors

Gas Discharge Tubes

Switches

Thermal Cut-offs

ESD Suppressors

SIDACtor® Protection Thyristors

PROTECT

Varistors

IXYS Power Semiconductors & IC’s

EMC Components

PROTECT

CONTROL

PROTECT

CONTROL

SENSE

CONTROL

SENSE

Inductors

Temperature Sensors

SENSE
Discover our extensive portfolio

www.anglia-live.com

View products with
your Smartphone

