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Secure detection of voids
In electronics manufacturing, when there is a need to examine a rejected printed circuit, manual X-ray (MXI) is a good
choice. Automatic optical inspection may not be sufficient,
especially for QFNs, BGAs, and even LEDs. If a one hundred
percent examination of hidden solder joints is required, inline X-ray systems are called for. It is especially helpful for
the inspection to obtain horizontal and vertical slice images
from volume information.
High efficiency under strict requirements.

Innovative technology coming together
Technical experts and industry leaders will take part in all activities that will surround
the IPC Apex show, taking place in San Diego in January 2019. Similar to last year,
there will be live demonstrations, technical conferences, professional development,
as well as, workshops. Don’t miss the world championship hand soldering and rework competition, as well as, the keynote speech from the Chief Technical Officer
and Co-founder of Tesla.
Far-reaching ideas for the manufacturing industry.

Condensation soldering for longevity
To meet stringent demands, it is imperative to deliver reliable and
thoroughly tested components. Durable products is especially a top
priority for a German aviation supplier. To make complex and fail-safe
electronic components with a long service life, they rely on condensation soldering systems that have a gentle manufacturing soldering process. With this, they can continue to supply aircraft manufacturers and
mobility service providers with secure technology and ensure that air
traffic remains safe.
First-class safety and reliability.

Process & Materials investigation
The increasing complexity of high density assemblies, along with low standoff components, creates challenges for assessing electrochemical reliability. In order to test for cleanliness, resistance of electrochemical migration, ionic contamination, or surface reliability, new methods have now been developed and adopted. No matter which is used, all approaches should lead towards a Process and Materials Interaction Investigation, for a complete assembly
reliability.
Testing for electrochemical consistency.

Ersa soldering systems and tools set standards
with flexible and energy-efficient production
technologies. As a system supplier offering the
most comprehensive product range in this field
worldwide, we provide you with smart solutions.
In an intelligent way Ersa interconnects your
electronics production to the next productivity
level. What can we do for you?

Portfolio
Stencil printers
Reflow systems
Wave soldering systems
Selective soldering systems
Automation
Rework systems
Inspection systems
Soldering stations
Solder fume extraction units
Solders, fluxes and more
Staff training/certification
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Fast in-line x-ray secures quality
When AOI meets its limits, the use of AXI is called for, as it can
reliably point out defects that are invisible to the human eye.
Voids can be completely recorded and analyzed, even while hidden
from an outside view. A networked evaluation including results
from a 3D SPI is an effective adjunct to process improvement.

Source: SEMI Europe

Analyzing the data from detected false calls and real defects delivers valuable knowledge of whether changes in the process are
needed. Assembly inspection in electronics manufacture is a prime
example of successfully implemented Industry 4.0.
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Integrated Smart Factories need
software solutions on all levels

“Our focus is the Smart Factory of our customers. This requires integrated solutions and a comprehensive understanding of the processes of our customers,”
says Lauber. ASM is driving the integrated Smart Factory on many levels.

Günter Lauber, CEO of ASM´s SMT Solutions Segment, and Francisco Almada
Lobo, CEO of Critical Manufacturing, talk about their shared goals for their
companies at the official investment announcement in July.

ASM PT, an equipment supplier to the electronics manufacturing industry, is investing in the Portuguese company, Critical
Manufacturing, a developer of MES software. Both companies
signed a deal to that effect in late July in Porto. In this interview,
Guenter Lauber, the CEO of ASM PT´s SMT Solutions Segment and
responsible for software activities and Industry 4.0 alignments, and
Francisco Almada Lobo, CEO of Critical Manufacturing, discuss their
shared goals.

of our customers, globally. This requires integrated solutions and a
comprehensive understanding of the processes. We have made
major progress in recent years in the development of line software
and pushed industry-wide initiatives like The Hermes Standard or
ADAMOS, as an industrial IIOT platform.
But since our motto is ‘Enabling the Digital World’, we want to
further push for Smart Factories and implement Integrated Digital
Factories. To achieve this goal, we have to be fast and offer perfectly
integrated hardware and software solutions. Software is becoming
more and more important all the time.
In many current projects, hardware- and software-only suppliers
dump the integration effort on the customer, which makes implementing the Smart Factory more expensive. As a technology leader,
we decided to take a different path and offer customers seamlessly
integrated solutions for a faster, effortless and ultimately cheaper introduction of the Smart Factory. With its skills in modern software
technologies and agile development methodologies, its expertise in
production processes and its ability to integrate a wide range of machines and systems, Critical Manufacturing will help us to succeed
in this endeavor.
Franciso Almada Lobo: As software experts, we, too, see that a perfect interaction between all system components is needed to realize the Smart Factory‘s potential in terms of cost, flexibility and
quality.

Mr. Lobo, with more than 14,000 employees, ASM
is well known in the SMT and semiconductor industries. What does your company do?
Franciso Almada Lobo: With our almost 120 employees and offices
in Portugal, Germany, China and the U.S., we develop MES solutions for companies in the electronics and semiconductor manufacturing, medical technology, automotive and other industries. Our
startup was founded in 2009. My colleagues and I came from software teams at companies like Siemens, Infineon and Qimonda.
What sets our software apart is the fact that its underlying architecture and technology are state-of-the-art, which means: modular,
highly flexible, and scalable. A lot has happened in the software field
– we offer a foundation that is modern and future-proof. Many industry leaders agree, which is why we have grown quite rapidly in the
past years.

Mr. Lauber, as a mostly hardware developer, why
are you investing in a MES and software developer
company, like Critical Manufacturing?
Guenter Lauber: Our history is hardware, that is correct. But we are
no longer purely a hardware supplier. Our focus is the Smart Factory
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Does this mean that customers will have to buy all
their hardware and software from ASM?
Guenter Lauber: No, it doesn’t. Good networking requires openness
and connectivity. Just like they can currently combine DEK printers
with other placement machines and SIPLACE placement equipment

Source: ASM Pacific Technology

with other printers on the same line, customers will continue to be
able to use the software or hardware of their choice. After all, one
reason for buying Critical Manufacturing is the fact that customers
can use their MES software to combine hardware from different
manufacturers. We have partnerships with many MES makers and
have worked with them to create open interfaces to our machines,
and this is something we will continue to support. We don‘t select
the optimal hardware and software – the customer does. We support with integration and connectivity.
Francisco Almada Lobo: Our software is capable of integrating a
wide range of hardware and software. This applies not only to typical electronics manufacturing and chip assembly equipment, but to
systems in many other industries. Needless to say, combining their
hardware and our software will provide customers in the electronics
industry with many more functions and usability features, but this is
still optional for them – something they need to be convinced of.

Back to the integration process. What will it look
like organizationally?
Guenter Lauber: As you know, we have plenty of experience with
successful mergers and acquisitions: the Siemens placement machine business, the DEK printing business. This year Amicra and
NEXX, and now Critical Manufacturing. It is important to keep new
group members strong and make them full contributors to us as a
whole. This acquisition will be no different. We will keep the brand
name, the management and the entire team with its existing partnerships, contracts, structures and procedures. In shared development and customer projects, we will then see step-by-step how we
can further improve these structures and procedures.
Francisco Almada Lobo: As an industrial investor, that’s what made
them so attractive to us. As a successful software company, we had
many offers in recent years from other companies, financial investors, private investors, etc. But only ASM offered us a convincing integration concept that would allow us to further enhance our
strengths as a software developer.

Mr. Lobo, what does your company expect from
this deal?
Francisco Almada Lobo: We have always been able to impress potential clients with our software expertise and the capabilities of our
MES. But let‘s not fool ourselves: when people buy software, they
look at more than just features and functions. An MES is critical for
the user’s success. For many large customers, we were simply too
small as a potential partner. They want partners in this field to dem-

Source: ASM Pacific Technology

Critical Manufacturing develops MES solutions for companies in medical technology, automotive and others. Under the
ASM PT umbrella, they are looking forward to growing further, including customers in electronics manufacturing.

Headquartered in Singapore, ASM PT is investing in Critical Manufacturing, a Portuguese developer of MES software.

onstrate a certain size, in terms of project capacities and financial
resilience. Being part of ASM PT will put an end to these questions.
The deal will also be welcomed by our existing customers, because
each additional client and integration will make our software better
and more powerful.

Will you continue to serve customers in other industries?
Francisco Almada Lobo: Of course. We follow a very ambitious roadmap in the development of our MES software. As an independent
unit under the ASM umbrella, we will not only fulfill our existing
contracts, but expand our activities into other industries. Our goal is
to become the leading MES supplier in our target markets, and our
cooperation with ASM opens the door to new opportunities in this
area.
Guenter Lauber: Allow me to add that we, too, want Critical Manufacturing to stay active and even enhance its activities in industries
other than electronics and semiconductor manufacturing. I am confident that we will benefit from their experience in other industries,
because many of them are more advanced in the implementation of
Industry 4.0 concepts. Looking beyond your own industry is interesting and can be eye-opening, and I am convinced that the experience you collect from a wide range of projects is instructive. That’s
why I believe that this strategic investment will make us stronger
and serve as the core of our future business with comprehensive
software solutions.
www1.asmpacific.com/de; www.criticalmanufacturing.com
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Self-regulating environment with
smart factory technologies
volume production with exclusion of automotive and consumer PCB
electronics.

Source: KIC

What are the success factors in your business? (i.e.:
cost quality, response time, service etc.)

Guy De Winne discusses how Newtec is adopting Smart Factory standards.

Guy De Winne, Plant Manager from Newtec, discusses how the
company is gearing towards the Industry 4.0 smart factory vision by
continuously evolving their methods and processes, as well as, incorporating their own ideas to keep a competitive advantage. He
also discusses acquiring smart factory technologies and its impact
on their employees. This includes investing in process managements tools from KIC.

Who is Newtec?
As a pioneer in the industry, the company specializes in designing,
developing and manufacturing equipment and technologies for satellite communications. Together with our customers, we make the
world a safer, more informed and connected place. As a result,
more than 3 billion people watch TV every day thanks to Newtec
technology. The company also assembles PCB electronics for companies in industrial, government, military, offshore, maritime and
aerospace markets.

What kind of production do you run?
We do both OEM and EMS of complex and high reliability products
for high-end markets. This means an environment of high mix-low

As innovation is part of our DNA we are always at the edge of the
technology. We are constantly challenged by our customers to apply
new types of components or processes. We have a history of working with design engineers developing new components or processes. As a result, we challenge our equipment suppliers to be
prepared for upcoming evolutions, which means that we sometimes act as Beta customer for production equipment.
Our first focus is quality, but in the context of the Industry 4.0 trend,
we are also working to continuously improve our response time and
service levels. In 2015, this dedication made us one of the first “Factories of the Future” in Belgium. Our status as leading factory and
role model within the Belgian industry was recently reconfirmed.

How do you create a competitive advantage over your
competitors?
We are focused on the growing expectations of our customers. If
we succeed in accommodating their demands while following our
own ideas of the evolution towards Industry 4.0 Smart Factories,
we can stay ahead of the competition.
Our own ideas are based on a number of transformative components such as world-class manufacturing, digital factory, employee
involvement etc. As it turns out, these principals correspond very
well with the Industry 4.0 Smart Factory vision.

Have you started investing in smart factory technologies?
This is part of our transformations “smart production” and “digital
factory”. We follow the evolutions and wait till the moment these
technologies become useable in our high mix-low volume production. If no standardized solutions are available, we often create our
own solution.

Source: KIC

Newtec uses KIC thermal management tools for its in-depth monitoring and traceability.
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What was the motivation to do so?
A system can only survive if it can adapt itself faster than its environment. This is also valid for our environment. We need to continuously adapt our way of working. We are operating in a fastchanging environment facing a global market which means that
competition is everywhere so nothing is taken for granted. In this
world, our organization can only survive if we have a culture accepting that tomorrow will be different with the uncertainty that we do
not know today what tomorrow will bring.

CUBE Inline+

Please describe your smart technologies and operational aspects.
Smart technologies are everywhere in our manufacturing operations. They are used to eliminate waste, create visibility and motivate people to fulfill our role as a Manufacturing Competence
Center.
We have seen a significant increase in both quality and manufacturing productivity in spite of an increased complexity of our products.

What impact has the technologies had on your employees?
We have evolved towards a self-regulating environment for normal
operations where concerns are smoothed rather than amplified.
Our self-steering team approach brings better visibility and accountability for everyone.
The improved competitiveness resulted in a steep increase in the
number of employees (+ 40 % in 2017 and +15 % expected in 2018).
All our employees are now working in challenging and active jobs,
which have a positive impact on their commitment.

The modular Soldering
System from Inertec for
highest efficiency

Has the Smart Factory investment had any impact on
your customers?
These investments brought us closer to world class manufacturing,
which has had a positive impact on our customers as they can survive in a global competition, and in different markets with European
production. Having a reliable production partner with a long-term
commitment allows them to focus on development and sales without having the burden of logistics and manufacturing.

What are the biggest lessons learned?
A lot of noise has evaporated. Problems that we were not aware of
in the past are now becoming visible. This opens again new opportunities for improvement so the evolution will never stop.

Have you experienced any increased revenue or profit
attributed to the smart factory capabilities?
We more than doubled our plant turnover in 3 years and expect
growth in the near future.

What motivated you to invest in the KIC thermal process management tools?
The fact that we need traceability and visibility on every detail of our
manufacturing process especially in the PCB reflow process, as this
is a very critical stage in the production process. PCB Reflow is important because it impacts the reliability of our products.
With KIC, we are able to assemble products for markets that
require in-depth monitoring or traceability.
www.kicthermal.com, www.newtec.eu

Our intelligent
modular system,
flexible for every
kind of customer
requirements

INERTEC has been building selective
soldering systems for more than
20 years and is one of the leading
companies in this market sector.

Inertec Löttechnik GmbH
www.iner
EPP EUROPEtec.de
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The cooperation is clear: At the recently held
Conformal Coating Day, Electrolube contributed in-depth expert knowledge to the
benefit of participants. Users also tested various coatings under real conditions in the
Technology Centre in Rehm.
“The cooperation between material and machine is the logical consequence if the highest demands are placed on quality, precision and reliability,” as agreed on both sides.
“Since the entire market environment is developing very dynamically, we are constantly
researching new and even better protective
coatings,” declares J. S. Stingl, Conformal
Coating Adviser at Electrolube.
The company is confronted with challenges,
such as the growing demands of the automotive industry: Where previously slow temperature changes were common during hardness tests, transitions from hot to cold are
now done within
seconds. “The devil
is in the circuit
boards and their
components,” Stingl
explains . Some lacquers are too brittle
and may crack when
exposed to temperature shocks. This
makes the underlying electronics susceptible to moisture
penetration. In extreme cases, soldered components
can also be torn off
the board during the
tests. “This does not
The Protecto coating systems focus on high quality, stability and productivity for
automatic in-line coating tasks.
happen with our

The collaboration between both companies makes it
possible for customers to test and compare coatings
under real conditions, and to best find a solution to
fit their needs.

acrylic protective lacquer APL-SP. It hardens
but stays flexible, which prevents cracking.
The flexibility of it also ensures that the
solder joints of small components are not destroyed in the event of thermal shock and remain fixed to the circuit board. Cracking is
not an issue here either. Due to its short drying times and the fast throughput that can be
achieved, it is widely used in the automotive
industry. It meets the high demands placed
on temperature shock tests,” states Stingl.
The Protecto coating systems from Rehm
were developed to meet the demands for
highest quality, stability and productivity for
automatic in-line coating tasks. The system is
just as flexible as the lacquer.
This protects sensitive electronic assemblies
from damage by corrosion or other environmental influences such as humidity, chemicals or dust. There are numerous areas
where circuit boards are constantly exposed
to demanding environmental conditions.
Fields of application range from offshore
wind farms through military hardware, industrial control and automotive systems to electronics in private households.
www.rehm-group.com; www.electrolube.com

Quality management systems certification
Nordson Asymtek, a Nordson company that
specializes in dispensing, jetting, and coating
equipment and technologies, announced that
it has received ISO 9001:2015 Quality Management System certification from DNV GL.
The certificate scope covers the design and
manufacture of automated fluid dispensing
and coating systems.
Certification for the company headquarters in
Carlsbad, California covers a variety of business processes including management, purchasing, product development, order fulfillment, product support, and overall quality
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systems. The Vista, California facility includes
engineering, manufacturing, inspection,
maintenance, warehouse, and shipping.
“Nordson Asymtek has always been focused
Source: Nordson Asymtek

Source: Rehm Thermal Systems

A collaboration that benefits electronics
manufacturers around the world: That is what
the cooperation between Rehm Thermal Systems and Electrolube is all about. The interaction between coating systems and lacquers
ensures optimum results during jetting, dispensing, spraying or curtain coating.
“When two specialists combine their knowledge, it’s a win-win situation for everyone.
Especially for users who use Electrolube protective lacquers on Rehm conformal coating
systems,” according to Michael Hanke, Head
of Sales. This ensures the highest precision
with short cycle times in the continuous production process and guarantees the perfect
coating result at the end. “With a wide range
of coatings and process solutions coupled
with responsiveness to individual customer
needs, we have the right solution for almost
every possible application,” states Hanke.

Source: Rehm Thermal Systems

Coating made easy with Rehm and Electrolube

The company received the quality management system certification for dispensing and coating systems.

on technology leadership with stable but flexible manufacturing processes to support that
technology,“ said Larry E. White, Director of
Quality. ”Quality is designed into our business processes, products, and services to
assure total customer satisfaction and longterm value. Our commitment to the ISO
standards assures continued monitoring of
the quality system, allowing the company to
meet its stated quality policy and annual
quality objectives.“
www.nordsonasymtek.com

Shift Manufacturing
Knowledge Into Design
Valor NPI shifts manufacturing process knowledge to the left
and into your PCB design process, allowing you to optimize
your designs for manufacturing the ﬁrst time.

For more information call 1-800-547-3000 or visit
mentor.com/valor_npi
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TRADE SHOWS + EVENTS

This year’s focus is on smart, reliable, and secure
networking at all levels, from PCBs, semiconductors, sensors, to connectors and displays.
electronica has expanded its show this
year which now includes 17 halls.
Source: Messe München GmbH

Entire world of electronics in one place

Connecting everything:
smart, safe, secure
Smart, reliable, and secure networking at all levels is the focus for electronica trade fair and conference for electronics, to be held on November 13 – 16, 2018, in Munich, Germany. Organized by Messe München, the show will expand this year not only in size, but also with exciting new happenings that go beyond the presentation of relevant components, systems, applications, and solutions.

W

ith a keynote speech from social theorist, Jeremy Rifkin, the
tradeshow will open its doors to visitors, established industry players and start-ups, not to mention employers and new talent,
giving opportunities for making important contacts and networking.
Over 3000 companies from more than 50 countries will be present
to provide a glimpse of the future with their products and solutions.
The show will cover technologies, products, and solutions from the
entire electronics industry.

More space and new hall layout
This year’s show will be larger than the previous event, with more
than 180,000 square meters of space. Visitors to the trade fair will
benefit from four additional halls, which means there will be 17 halls
in total. With this space expansion, a new layout has been created,
that includes five entrances, color-coded halls, expressways, and
the visitor shuttle, with indoor navigation via the electronica app that
will aid with navigation.

Networking, inspiration, and experience
There will be four conferences and 13 forums to facilitate networking and knowledge exchange. These conferences include the Medical Electronics Conference (eMEC) which for the first time will
focus on the medicine of the future, the Automotive Conference
(eAC) will focus on trends and strategies in the international automotive industry, as well as, the Embedded Platforms Conference
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(eEPC) with a focus on embedded vision, machine learning, and
adaptive systems, with Digital support for further networking between exhibitors and visitors.
The forums have a wide variety of topics including, automotive,
cyber security, IIOT, LED, PCB and components, power electronics,
and more. With panel discussions or expert lectures, all forums
focus on latest trends, market information, as well as, processes
and solutions, giving added knowledge to all levels of experience.
The classic electronica Matchmaking and the Connect tool will also
be present. The North by North East (NxNE) format will give for
further networking and inspiration opportunities. Also coming for
the first time this year is the „Tech Talk“, a format that explicitly addresses engineers and developers with special technical depth.
Hall C6 will give visitors the opportunity to get to grips with electronics, as well as showcasing career opportunities within the electronics branch. electronica Experience will feature live demos, applications, and presentations, as well as a job market, to facilitate networking between exhibitors and students. Impact—Design for a
cause will also be taking place as part of electronica Experience. The
event, which will feature a variety of engineering associations, will
look at the future influence of electronics on communication, the
environment and medicine in pitches, presentations, and discussion
panels.
www.electronica.de

Three Executive Keynotes
speeches will take place,
discussing the importance
of semiconductors in the
automotive industry.

Source: SEMI Europe

Source: SEMI Europe

TRADE SHOWS + EVENTS

This year’s show
will take place on
the 13th to 16th
November in
Munich, Germany.

Source: SEMI Europe

Source: SEMI Europe

The show covers all
areas of microelectronics, including semiconductors, MEMs/sensors, front and back end
manufacturing, and
more.

Ajit Manocha is
the President and
CEO of SEMI.

Opportunities and challenges of digitalization

The future of mobility, health,
and environment
th

th

Semicon Europe 2018 (13 to 16 November) in Munich calls out to all segments and areas of the microelectronics industries, including semiconductors, and LEDs, MEMs, printed/organic/flexible markets. It gives the
opportunity to connect the biggest electronic manufacturing platform in Europe with current industry trends,
such as artificial intelligence (AI), Internet of Things, deep learning autonomous driving, and more.

T

his year, for the first time, the tradeshow will be held in conjunction with electronica, the fair for electronics. The conference is
being organized and conducted by SEMI, the global industry association with some 2,000 members, covering the entire manufacturing
chain for the electronics industry.
The morning of opening day, there will be three Executive Keynotes
speeches taking place:
Dr. Thomas M. Müller, Executive Vice President Development Electrics / Electronics, CarIT at Audi AG will be speaking about the increasing importance of semiconductors in automotive applications.
Kurt Sievers, Senior Vice President and general manager of the
automotive business at NXP Semiconductors and Chairman of the
electronica Board, will discuss semiconductor content of a vehicle
and its expectation to triple in the near future.
Luc Van den hove, President and CEO of imec, sees almost endless opportunities in the Digital Transformation for companies and
society. He calls for a radical innovation that will change our environment, our healthcare and the way we will be mobile in the future, as
well as driving the transition to a sustainable, data-driven society.

In addition to the keynotes mentioned above, visitors can expect a
large number of other interesting lectures. For example, the SEMI
GAAC (Global Automotive Advisory Council) Smart Automotive
Forum will be held for the first time this year, and the Workforce Day
will be dedicated to training, education and qualification. The Advanced Packaging Conference will consider and discuss developments in functional materials, system robustness, inspection
methods and flexible test concepts.
Other highlights include, the 2018Flex Europe which will focus on
the integration of flexible substrates while using new materials and
innovations, as well as, cost-effective processing techniques. The
22nd Fab Management Forum will focus on how to attract customers and talent, as well as, how to handle complexity and, in parallel,
enable the necessary flexibility to cope with customer needs. The
Strategic Materials Conference will focus on its theme “Diversity in
materials for high technology”, and will include four technical
sessions based on the market trend, outlook of the future, manufacturing view, and technology view.
www.semiconeuropa.org
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Source: IPC

The next IPC Apex Expo show will occur in late
January 2019, with a focus of “Technology’s future
comes together”.

Live demonstrations, technical conferences, professional and
standards development will occur at the show, along with the
hand soldering competition.

Source: IPC

The annual Ribbon Cutting
Ceremony will occur after the
keynote speech on opening day.

Successes of the future

Innovative technology coming together
th

st

Returning at the San Diego Convention Center, IPC Apex Expo will take place from January 29 to the 31 , 2019.
With this year’s focus “Technology’s future comes together”, it will be paced with far-reaching ideas and insights for the electronics manufacturing industry. Like every year, application-focused professional development courses, innovation-driven exhibit floor, and plenty of networking opportunities will take place.

T

he previous event brought more than 9,000 visitors from 45
countries together under one roof. It will be no different this
year, as 85 % of the floor space was already sold in June 2018. Technical experts, industry leaders, engineers, researchers, and more
will take part in all activities that will surround this tradeshow. JB
Straubel, the Chief Technical Officer and Co-founder of Tesla, Inc.
will present his keynote speech, “Accelerating and Disrupting Innovation: The Tesla Story”, on opening day. He will discuss the power
st
of innovation, as well as, creating products and ideas for the 21
century. This is open to all registered attendees.
Visitors to the tradeshow will have access and learn more about
trending materials, applications, and processes that follow today’s
markets, such as Industry 4.0 and wearables. Live demonstrations,
technical conferences, professional and standards development, as
well as, workshops and tutorials are all done by corporate technologists, consultants, training center staff and university faculty, and
will cover all trending topics in this industry. This includes automation, rework processes, handling performance, lead-free fabrication, etc. Activities taking place will offer endless education and
networking opportunities that provides the knowledge, technical
skills and best practices to address challenges and difficulties.
The CFX demonstration will once again be a highlight this year,
since it connects all areas of the production line together. It is a free
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data and control method used to communicate across the entire
process. This includes machines, sensors, software, etc. With this
demonstration, visitors will have access to analytical reports and
live machine activity data, which is connected via the CFX cloud
server, all in real-time.
Another activity that will occur is the world championship hand soldering and rework competition. Participants will be asked to remove
components and old solder on a board, to then place and solder
new components, all in 90 minutes. The competition will be scored
according to IPC standards and evaluated by a Master Instructor.
Competitors from around the world representing Britain, China,
France, Germany, Indonesia, Japan, Malaysia, South Korea, Thailand
and Vietnam will compete for the crown and the title of first champion.
The show will also have their reoccurring technical paper competition where members of the Technical Program Committee selects
the best paper based on its content. This also includes processes
and data used for the conclusion, as well as, writing professionalism, and its value to the industry. Visitors can also look forward to
the Innovation Awards, which recognizes and celebrates innovators
and forward thinkers who are changing the technological landscape
of the electronics industry.
www.ipcapexexpo.org

GET YOUR 20% DISCOUNT!
WHEN YOU
REGISTER BY
12.21.2018

SAN DIEGO CONVENTION CENTER, CA, USA

MEETINGS AND COURSES: JANUARY 26–31, 2019
CONFERENCE AND EXHIBITION: JANUARY 29–31, 2019

4 WAYS TO SAVE WITH OUR
IPC APEX EXPO 2019 DEALS AND OFFERS!
•

Get the best deal by purchasing the All-Access Package —
members see nearly 70% in savings.

•

Bring a first-time attendee and save $200! Use the promo code
“BUDDY” when you purchase an All-Access Package for yourself
and a first-time All Access Package for a colleague to save $100
on each registration.

•

Register by December 21 to take advantage of a 20% additional
discount.

•

Share that you registered for Exhibit Hall Only on Facebook,
LinkedIn or Twitter with #IPCAPEXEXPO #BESTSHOWFLOOR to
be entered to win a Technical Conference Registration!
Go to IPCAPEXEXPO.org to register today!
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TRADE SHOWS + EVENTS

6th ULT Symposium

Air handling of new
technologies
Effective air handling technologies are very important to many industries, not only for the purposes of the
quality of products, but also for the safety of employees and the environment. Air purification systems and
air drying processes are needed during the processing of a variety of materials, which help with the removal of hazardous particles, gases, vapors, odors, and smoke. The 6th ULT Symposium that took place in
Löbau, Germany, focused on technologies and trends of today, as well as, future developments.

Source: ULT

people. The two-level bus is known as a traveling laboratory,
equipped with a 3D printer, laser cutter, drilling machine, 360 ° video
cameras, and virtual reality glasses. The library and IoT workstation
gives its passengers the possibility to research and complete projects. The educational program gives young adults living in rural
areas the resources they need to be part of the technological development. It also closes the gap between the younger and older generation, as experienced and partly retired technicians instruct the
workshops. By designing, developing, and experimenting on a regular basis, its aim is also to contribute to the digital world, as well as,
follow trends. The speaker went into detail about creative processes
and specific projects that have taken place, as well as key learnings
and the results of those projects. He also discussed his experiences
with mobile teaching and the differences compared to a traditional
learning setting.
www.fabmobil.org

Dr. Stefan Jakschik from ULT AG welcomed the attendees to this
year’s symposium.

E

xperts from different backgrounds presented and informed over
100 attendees on flexible methods and techniques for the handling of extraction and filtering of air pollutants. Current and future
standards of the industry were highlighted, as well as, the benefits
and challenges of using laser technology. Additive manufacturing
was also a significant topic that was discussed throughout the day.
As the industry continues to grow, and particles seem to get
smaller and smaller, findings from different experiments were also
presented to bring awareness to new challenges and difficulties.

Fabmobil- Creative technologies on the road
Sebastian Piatza, a founder of the Constitute as well as part of the
Fabmobil project, discussed the aim and the cultural and educational advantages of this project since it began in October 2017.
The Fabmobil is a double decker bus that travels throughout the
east of Germany, offering classes, experiments, and workshops on
digital technology, machinery, and programming, for up to 16

Metal additive manufacturing and related
EH&S issues
Additive manufacturing has become more popular as the development in technology continues to grow. Especially with 3D printing,
this technology has evolved dramatically in the last few years. Differing from traditional manufacturing processes, additive manufacturing combines an abundant amount of thin layers to create the final
product. However, Dr. – Ing. Christian Seidel, the Chief of Department Strategy and Institute Development from Fraunhofer Research Institution for Casting, Composite, and Processing Technology IGCV, questioned the regulations that come with this type of
manufacturing. Since there aren’t specific regulations to ensure
safety of operation, he proposed other alternatives. He suggested
the implementation of regulations that are used in other fields, including welding, powder metallurgy, and nanoparticles. He went
into further detail about applying safety measures to the processes
of additive manufacturing. Such as, powder based manufacturing
processes, which includes laser beam melting and laser sintering.
He also discussed ways to best fit these regulations into the different processes that come with additive manufacturing.
www.igcv.fraunhofer.de/en

Printing of electronic functionalities via additive
manufacturing
The printed electronics industry has seen rapid growth lately, and it
will continue to do so in the near future. In his presentation, Lukas
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Source: ULT

Over 100 participants attended the
event that focused on suitable air
extraction and filter technology.

High rate laser processing using polygon
mirror scanner

To ensure air filters work properly that supply high quality and clean
air, standard testing have been set in place, for the health of the surrounding environment and people. Previously, Europe was following
the EN 779 standard for the testing of coarse and fine dust filters.
However, this was mainly applied to particle size 0.4 μm. There are
many different sized particles that may pass through, which means
the data collected with this standard was not precise enough to
know the performance of a filter in a system. As a result, the new
method ISO 16890 has been created, which focuses on different
particulate matter size fractions. This will revolutionize the industry
as it will help users target select filters based on their specific
needs. Dipl.–Ing Karsten Schulz, the Manager Product Segment Engineering at Freudenberg Filtration Technologies, discussed the advantages of both the old and new standard, and gave practical tips
and tools on how to select the appropriate filters for various requirements.
www.freudenberg-filter.com

Source: ULT

Advantages to using laser technology has become more apparent,
as it has advanced in development. Laser micromachining has many
benefits, due to its flexibility, rapidity, uncomplicated processes, as
well as a decrease in time and costs. As this
technology has made headway, the scanner
it uses for the beam deflection, however, is
not what it should be. The requirements of
high-precision and repeatable laser micromaterial processing are especially important.
Along with the Laser Institute University of
Applied Sciences Mittweida, Professor André
Streek, Sascha Klötzer, and Udo Löschner
discussed the development of 2D polygon
scanners to use instead of the beam deflection systems. The team evaluated and presented their findings of several test samples
which evaluated the quality, precision capability, and the processing of these polygon
scanners.
www.laser.hs-mittweida.de

ISO 16890 replaces EN 779– relevance and consequences for ventilation and industrial air filtration

Source. Doris Jetter

Stepien from Fraunhofer Institute for Material and Beam technology
IWS, discusses the importance of printed electronics especially
OLED screens, wearables, and photovoltaics. This will continue to
be in high demand as other markets continue to grow. He believes
additive dispensing is the logical solution to meet these demands,
as it can produce particular materials that are needed for this
growth. Producing 3D printed parts with integrated electronic features will save integration space and create flexibility, all while saving on resources and costs. This includes electrical traces and
printed sensors for different applications. Components equipped
with electronic functionalities that are produced better than conventional methods, will speed up the prototyping and manufacturing
process.
www.iws.fraunhofer.de/en

Stephen Piatza discussed the cultural and educational advantages of the Fabmobil project.

Christian Seidel questioned the regulations that are
significant for additive manufacturing.
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Lukas Stepien discussed the benefits of OLED
screens, wearables, and photovoltaics.

André Streek presented the advantages to using
laser technology and a polygon scanner.

Augmented reality for mechanical and plant
engineering
Trends are coming about in the electronics industry with one purpose, and that is to make manufacturing faster, smarter, better, and
less expensive. Dr.-Ing Philipp Klimant from the Technische Universität Chemnitz, presented on the topic of Augmented Reality and
how it can help the industry continue to thrive. Virtual technologies
have really made an impact in a variety of different markets, where
large companies are using more and more of this for their success,
including Google, Facebook, and Microsoft. Dr. Klimant emphasized
that AR can be used to optimize manufacturing processes, improve
error detection times, and decrease costs. This technology can be
brought into any part of the manufacturing process. For instance, it
can be used as a monitoring tool directly at the shop floor level, to
better exchange information and knowledge.
www.tu-chemnitz.de/index.html.en

Methods of the characterization of aerosols from
manufacturing processes with laser processing
Dr.-Ing. Steffen Blei from the Institute of Air Handling and Refrigeration located in Dresden, explained the use of laser processing and
its advantages. The most common uses are divided into the following categories; removing materials (cutting, drilling), welding materials, and treating surfaces (coating, engraving). Laser processing is
most beneficial due to the various amount of materials it can work
with. To ensure high quality as well as follow the environmental protection, the size spectrum of aerosols needs to be known to best
extract and filtrate. The speaker explains the gravimetric determination method, which can be used to verify the mass of the particles. However, there are different approaches to determine the
size and the particle number concentration, which all depends on
the method used for laser processing.
www.ilkdresden.de/en

Laser Safety
The risks that are involved in laser technology can be high when not
handled properly. Chris Nillesen from Lapacron, a laser technology,
engineering, and consulting firm, and also known as the Laser
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Karsten Schulz explained the differences between
the old and new standard testing for air filters.

Safety Authority in the Netherlands and Belgium, discussed the biological damage that can be caused by radiation properties and partially concentrated electromagnetic power. This is why the company
classifies laser products according to the IEC-EN60825. This international laser safety standard is for the protection of labor, as well
as, occupational safety, which covers precautions for technical/engineering controls, administrative procedures, and personal protective equipment. The speaker explained the necessity of standardized warnings on lasers, based on their class. Especially in laser material processing, pyrolysis and evaporation can produce toxic
gases, dusts, and aerosols, which must to be extracted and filtered.
When ignored, the effects can be severely damaging, including irritation and burning of eyes and skin, just to name a few.
www.laprocon.nl

Regional development and sustainability
The fundamental challenge of a growing population is keeping the
balance of the ecosystem and the world as a whole. Professor Matthias Kramer highlighted controversial topics that have been around
for a very long time. Although plans have been created on an international level to set boundaries, as well as, an increase in awareness of the consummation of resources, climate change, land use,
and other alarming overuse of resources, the issues are still occurring. Professor Kramer discussed the past, including the triangle of
sustainability that came out 300 years ago in the “Sylvicultura oeconomica” by Carl von Carlowitz, and how it correlates with the future. A particular focus of the lecture was the relationship between
the regional value chains, ecosystem, companies, and how they are
dependent on each other.
www.tu-dresden.de/ihi-zittau

Exposure to hazardous substances during powderbed based laser-additive manufacturing
Complex components can be easily produced by using powderbased additive manufacturing technologies, especially when using
powder bed methods. However, there is not much known yet about
the effects of being exposed to contamination or by inhaling hazardous powders when using these processes. Jürgen Walter, Michael

Philipp Klimant discussed the impact that virtual
technologies have made in different markets.

Steffen Blei discussed how to ensure high quality
and protection with laser processing.

Hustedt, and Stefan Kaierle, with the help of Laser Zentrum Hannover, have done intensive research in relation to the safety and degree of contact with an opened and closed construction chamber,
throughout the construction process. The team has also tested its
effects with process emissions, particularly within the environment.
When the chamber is closed, the exhaust and filter systems on the
equipment significantly decreases any chance of exposure to hazardous substances. However, when the machine is open, during
post-processing of construction for example, exposure to harmful
substances can be true depending on air flow conditions and handling processes. Mr. Walter presented their findings that were focused on these specific parts of the construction process when the
door is open, as well as, the time of the day, and its correlation to climate conditions, air exchange, and surface contamination. All conducted tests and investigated cases that
have been done so far have not shown any
excessively high amounts of hazardous particles or materials that would endanger
workers or its environment.
www.lzh.de

Source: ULT

Source: Doris Jetter

Source: Doris Jetter
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Chris Nillesen explained the risks that can occur
when using laser technology.

additional achievements, such as bringing more control to a system
or a line. For instance, the FireCS enables a smart device to control
air filter systems, or the product line Dry-Tec, which controls processes based on requirements of supply air and climate. Dr. Jakschik further discussed future developments in the industry and
what can be seen. This included future standards, such as OPC UA
and if it will be targeted towards digital interfaces for Industry 4.0.
He also discussed safety for additive manufacturing plants, disposal
technology and its challenges, filter technology for the future, as
well as, plant technology for low air humidity. As the future of the
market will grow, the company will continue to collaborate with
partners in order to follow trends and create solutions that are
needed.
www.ult.de

Development requirements for
future air handling solutions

Matthias Kramer highlighted the challenges of a
growing population and its effects on the climate
and environment.

Source: ULT

Source: ULT

Trends and new standards have come a long
way for air handling technologies, in order for
processes to be safe and secure for workers
and the environment. Dr. Stefan Jakschik
from ULT AG discussed the accomplishments of the company, especially their recently updated platform, ULT 200, which
now has higher requirements of fine dust
limit values. He also went further into their

Jürgen Walter explained the results of the research
that was done on in regards to the safety when
using a construction chamber.
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SMT Hybrid Packaging with its new name in 2019

System integration in microelectronics continues to stay strong
Located in Germany, the city of Nuremberg is known for many things, including the meeting point for the microelectronic industry. 434 exhibitors demonstrated their innovative products at this year’s SMT Hybrid Packaging show.

Source: Doris Jetter

12,000 visitors came to
the SMT Hybrid Packaging show 2018 that took
place in Nuremberg,
Germany.

F

rom all backgrounds of the production line, developers, manufacturers, service providers, and distributors were able to show
what this year has brought so far, as well as, illustrate their future
plans. 12,000 visitors from around the world gained more knowledge and experience on the entire production of electronic assemblies, from the beginning stage to the end of the final product.
This included technology and processes, materials and components, manufacturing equipment, reliability and testing, software
and systems, and more. The show also provided an opportunity to
network and discuss projects and developments. As standards,
such as IPC and CFX, are changing and improving, this show will
continue to display the progression of trends and innovations that
will come about to best conform to these new changes.
Based on these 3 days alone, the future of the industry is looking
promising, as trends and innovative solutions were highly discussed
and demonstrated throughout. Conversations and observations
were exchanged, which included buzzwords such as, Augmented
Reality, Industry 4.0, collaborative robots, 5G network, automation,
and more. Among the activities that occurred were lectures, confer-
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ences, and panel discussions that covered a variety of topics. 203
attendees took advantage of training opportunities, as well as expert presentations, which included themes, such as reliability, test,
analysis, innovations & trends, design, assembly, and rework. Trainings on PCBs failures were also available, demonstrating specific
techniques and best materials to use.

Production line in real time
With better communication between machines and operators, and
significant improvements with traceability, zero default factory is no
longer a look into the future, it is definitely in the now. A highlight of
this year’s show was the live production line, “Smart Motion: Intelligent automation for e-mobility and robotics”. It simulated actual conditions of production, where machines communicated and worked
together, collecting data and enabling traceability. In real time, it displayed the efficiency of obtaining large amounts of information and
using it in an optimal way for the best outcome. Taking part of this
live demonstration were a collection of machine manufacturers, research institutes, suppliers, and software providers. This was an effective way to show how an ideal factory space should run, in order
to be the most efficient. Tours were given throughout the 3-day
show which gave attendees a chance to see how it works in live, as
well as, talk to experts about the line and get all questions
answered.

Source: Charlene Hesse

Source: Charlene Hesse
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Source: Charlene Hesse

Source: Doris Jetter

One of the main highlights this year was the live production line, which included tours explaining the entire process from the beginning to end.

Next year, the show will undergo a name change, SMTconnect
will occur in May 2019.

The IPC hand soldering competition also drew attention this year.
Participants competed against each other, based on their manual
soldering skills, as well as, the speed and precision of their soldering technique. A great opportunity that took place for the first time
along with this advanced competition was a contest for beginners.
Although they were tested on the same skills, it was adapted to the
right level.

Show next to a show
th

Celebrating its 40 anniversary, as well as, simultaneously occurring along with the SMT show was PCIM, which focused on the
power electronics industry. This year, 88 companies and 506 exhibitors presented innovations and solutions, provided a knowledge
platform, and networked with 11,602 visitors, which was a 7 % increase compared to last year. Over 300 lectures, presentations,
conferences, and forums also took place, giving 800 attendees the
opportunity to get insight from not only companies from the industry, but also universities and research facilities. This included informative presentations on recent developments, such as electromobility, thermal management, sensors, energy storage, and various components and systems.

The EPP and EPP Europe team conducted videos with the experts
in the industry, explaining this year’s trends.

New name, same game
With all of these exciting and knowledgeable happenings, the greatest news of all is the name change that will start next year. Starting
next year, SMT Hybrid Packaging will undergo a name change.
SMTconnect will now be the highlight in Nuremberg from May 7–9,
2019. The show will expand its focus on solutions for electronic
manufacturing, more specifically for electronic assemblies and systems. The organizers, Mesago Messe Frankfurt GmbH, are also
looking forward to bringing projects for development into target.
„The solution-oriented event provides the community with optimal
conditions to exchange knowledge and ideas as well as jointly
master the current challenges in microelectronics,“ explains Anthula
Parashoudi, Responsible Division Manager. The attention will be
aimed towards “connections that are made to last”. It is all about
finding real solutions for the microelectronics industry and moving
forward as one.
www.mesago.de
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High-precision Pin
Inspector to improve the
Press-ﬁt Assembly
In recent years, press-ﬁt technology has been gaining increasing attention for allowing new designs that
offer more reliable, secured connections than traditional solder joints. Manufacturers need to closely
look at the quality of each connections to ensure best quality of boards. And this is where Press-ﬁt
technology comes in. Press-ﬁt technology is a lead-free solderless electrical assembly process, where
mechanically compliant pins are inserted into a PCB plated through hole (PTH). Although, this technology
has many advantages over soldering, it is difﬁcult to ensure minimal defects due to board complexity.
Equipment suppliers like Koh Young Technology are working diligently to expedite the adoption and
implementation of precise pin inspection.

3D single pin measurement using the KY-P3 system

The Advantages of Press-ﬁt technology
Press-ﬁt technology is a lead-free solderless electrical assembly process, where mechanically compliant pins are inserted into a PCB
plated through hole. Because it does not use solder alloy, there are
no common soldering problems like cold joints, solder bridging,
thereby offering a much higher yield of good interconnections.
According to the research, the press-ﬁt connection has a failure rate
of 0.005, which is at least ten times more reliable than soldering.
These major beneﬁts have made press-ﬁt technology a preferred
solution for the design of many new products. According to the
research, the pin-insertion machine market is expected to grow
276.7 million USD by 2022 at a CAGR of 4.9 percent between 2016
and 2022.

Demand for Accurate Inspection
Pin connections for electronics modules often occur near the end of
the ﬁnal assembly process. Yet, if defects are found at this stage, the
PCB must undergo arduous rework or even scrapped altogether.
Various testing methods are available for quality control. However,
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some techniques are becoming obsolete as board complexity continues to increase. Nowadays, some boards can have more than
100,000 connector pins on them.
In the meantime, more manufacturers are using shorter and smaller
pins. Traditional methods can no longer detect defects when they
are crushed or bent. Automated optical inspection (AOI) overcomes
this challenge with the camera autonomously scanning the board
and detecting most of the backplane faults including critical defects
like missing pins. Therefore, the AOI system would be the optimal
solution to achieve the quality requirements of assembly.

High-precision Pin Inspection
Realizing the increasing needs of accurate inspection, Koh Young has
developed accurate pin inspector KY-P3 with 3D AOI capability.
KY-P3 identiﬁes common defects like missing or potential pin offsets, as well as co-planarity by measuring pin-to-pin distance and
even pin deformations for fork-type pins (e.g. crushed, bent, tilted
pins). Like other 3D AOI systems, KY-P3 uses a Koh Young patented

Relative offset measurement using the KY-P3 system

shadow-free Moiré technology to measure the z-axis proﬁlometry of
the board. Koh Young uses the height threshold to extract the pin
body and pin tip information. This dataset allows the KY-P3 to offer a
reliable pin height and offset measurement with CAD dimensions,
since it accurately locates the pin body during the very ﬁrst stage of
the inspection process.

Superior Flexibility assured with Guaranteed Accuracy
The strength of KY-P3 lies in its height measurement, which guarantees 0.75 percent accuracy for any pin types up to 25mm height.
(Figure 2) As for a pin with a pointed tip, it becomes much difﬁcult to
measure its height compared to pins with the more common ﬂat tip.
The KY-P3 uses a height range algorithm that sets a minimum and
maximum height to calculate the average height. Using a high height
range, manufacturers can obtain accurate height information for
sharp pin tips.

Chart showing the KY-P3’s measured calibration target results

Accurate extraction of pin tips results in an accurate pin offset
measurement. Manufacturers use a speciﬁc vertical distance below
the pin tip to locate a suitable measurement plane that reﬂects the
full pin. Then, the calculated center point of the measurement plane
is used as a reference point to measure the absolute and relative
pin-to-pin distances. (Figure 3) Ultimately, the KY-P3 helps manufacturers ensure maximum alignment accuracy, which is essential in
producing high quality PCBs.

Conclusion
The press-ﬁt operation is becoming much more dominant in the market, due to many advantages over traditional soldering methods.
However, it is becoming more challenging to inspect press-ﬁt pin
defects, as pins are becoming smaller and placement density is
increasing. Knowing the challenge, Koh Young brings new level of
repeatability and accuracy for press-ﬁt operations with KY-P3. Its
KY-P3 not only “pin down” defects in the press-ﬁt operation but can
improve the overall process when combined with Koh Young’s
KSMART Smart Factory Solution.

profile

Koh Young Technology Inc. is the leading solution provider of 3D
measurement-based inspection equipment. This equipment performs
an essential role in quality control and process optimization across a
growing set of industries, including printed circuit board assembly,
machining, assembly process manufacturing, semiconductor
manufacturing, and medical ﬁelds. In addition to corporate
headquarters in Seoul, Korea, Koh Young has established sales and
support ofﬁces in Germany (the location of the European HQ), Japan,
Singapore, China, and the United States. Sales and service of the
systems in the German-speaking countries are provided by the
partnering SmartRep GmbH. The local facilities ensure Koh Young
maintains close communication and support with its
customers while providing a global network to
support its patrons.

1

Sauveplane, J.B., & Mindreci, G.C. (2016). Connector Press-Fit Technology for
space-ﬂight applications. ESA/ESTEC, 1-8. Retrieved July 20, 2018.
2
HOME › Press Releases › Pin Insertion Machine Market worth 276.7 Million USD
by 2022. (n.d.). Retrieved

More about Koh Young Technology Inc.
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Hidden structures clearly revealed

Fast in-line X-ray
secures quality
High-quality systems for automatic optical inspection (AOI) of electronic
assemblies offer as standard features both high throughput and 3D. For
hidden solder joints, more and more electronics manufacturers want to
employ in-line X-ray systems (AXI) as well. Again, it comes down to fast
assembly handling and first-class 3D image quality. One example is the
secure detection of voids as required in manufacturing of products with
light-emitting diodes (LEDs) and other applications.
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I

n electronics manufacturing, when there is a need to
examine a printed circuit board rejected by a customer,
an anomaly in production, or a prototype that has just
been developed, manual X-ray (MXI) is a good choice.
How long the inspection with any optional radiation penetration angle between tube and swiveling detector finally takes is not a decisive factor. Because it is separate
from the production lines, it does not impact cycle times.
However, if a one hundred percent examination of hidden
solder joints is required, in-line X-ray systems are called
for. Typical examples of components soldered in this way,
where automatic optical inspection meets its limits, are
QFNs (quad-flat no-leads package) and BGAs (ball grid
array) as well as, e.g., the increasingly miniaturized LEDs.

Concept with parallel printed circuit board
handling
In-line X-ray systems must reliably point out defects that
are invisible to the human eye; furthermore, they are constantly developing to keep pace with the rising demands
for speed in electronics manufacturing. For example,
today handling times as low as four seconds can be realized; as a result, up to three printed circuit boards can be
present in the 3D AXI system at the same time. In order
to keep the X-ray inspection from unnecessarily slowing
down line beat, the faster 2D and 2.5D inspections can
be combined with 3D inspections as required. 3D technology is applied where it is most efficient.

Source: Viscom AG

Results without interfering structures
It is helpful for the inspection to gain slice images from
volume information. Both horizontal and vertical slices
can be extracted. Because of the extremely complex
overlapping, especially with printed circuit boards populated on both sides, this capability is essential. In this
case, with a 3D reconstruction, all significant features can
be made sharply visible in clear slice images – even for
shadowing by components or on multi-layer boards.
While details of the back side are always seen in 2D X-ray
images, the 3D slice image eliminates all such interfering
structures. This greatly simplifies inspection program
generation and enables effective false call prevention. For
improved verification, planar computed tomography of a
3D AXI system can be applied to generate partial or complete volumes of the inspected solder joint, which can
then be tilted, rotated and zoomed on the monitor.

Viscom AG, from Hanover, Germany,
has developed an extremely fast
printed circuit board transport
especially for in-line X-ray inspection.
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Comparison of 2D AXI (top row) and 3D AXI slice images (bottom row) with
three different LEDs as examples. The 3D AXI image quality convinces with
excellent void recognizability.

Source: Viscom AG

nections to heat sinks on their bottom sides, the criteria
for the hidden areas of the solder joints on the thermal
level must be determined by agreement between user
and manufacturer. For the heat transition layer, these
criteria depend on process and design, whereby the component manufacturer‘s application notes, solder coverage, pores, solder height, etc., must be taken into account. Formation of pores and bubbles in the thermal
layer when these component types are soldered is normal. However, hollow spaces in the solder joints (voids) in
particular can prevent optimal dissipation of heat from
chips and semiconductor component barrier layers. The
life span (operating hours), wavelength (color), and even
the light yield (brightness) of the LEDs are strongly dependent on the barrier layer temperature.

Source: Viscom AG

High efficiency under strict requirements
Especially in the automotive industry, manufacture and
quality control of printed circuit boards assembled with
LEDs are often sourced to EMS providers (Electronic
Manufacturing Services). They must meet the strict
requirements of their ordering customers and at the
same time, be as efficient as possible to stay competitive. Here, brand manufacturers specify very precisely
just how high a percentage of voids in solder joints is acceptable. Process ovens with vacuum chambers and
other means can help prevent voids. Those that do form
can be very clearly identified with cutting-edge 3D X-ray.
Details of a BGA shown with the X-ray viewer of Viscom‘s operating software, vVision.
While a flexibly applicable manual system is adequate for
random inspections, one hundred percent, fully automatic inspection is performed by a system in the production line.
3D AXI on the example of LEDs
This way, voids can be completely recorded and analyzed, even
When LEDs are examined more closely, it is immediately apparent
while hidden from an outside view.
that a 3D AOI on its own is not enough to guarantee high quality in
the final product. In-line X-ray provides the ideal means, especially
to precisely inspect the associated hidden solder joints. InnumerX-ray and optical inspection supplement each other
able application possibilities from interior lighting, streetlights, and
Nevertheless, the importance of 3D AOI in inspecting LEDs is by no
displays are open for LEDs, and for industrial designers, a wide latimeans overshadowed. Especially in automotive applications, there
tude in implementing their lighting ideas. The automotive branch in
are very specific requirements for the positioning and alignment of
particular was quick to recognize the potential of this technology,
the components. Detecting defects such as minimum non-coplanarwhich has long since established itself as the standard in vehicle
ity of the ever smaller LED components depends on reliable
lights, flashers, and headlights. Its inherent advantages include a
measurement values. To support the absolute precision and repeatlong service life, high light yields, and low energy consumption.
ability of 3D AOI, an exactly manufactured height gauge – measured
with high precision instruments by a specialized laboratory and certified – can be used as a target standard. Tilted components can be
Heat dissipation is a decisive quality feature
detected with 3D AOI very well; precise measurements are also
LEDs emit not only light, but heat as well. Quick dissipation of this
achieved for rotations and X/Y offset. Thus, the AOI also makes a
heat is critical for their longevity. The electronics association IPC has
decisive contribution to quality assurance.
not specified any standards for heat dissipation in their acceptance
criteria. These standards state only that for components with con-

Different inspection methods in the
optimized process
3D AOI and 3D AXI have been optimally incorporated in a single machine for many years now. Printed circuit boards move quickly and
nearly simultaneously between the two inspection sections and the
combination of different inspection methods can be versatilely ad-
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Source: VIscom AG

Balls of a BGA displayed
from freely selectable
perspectives.

justed to suit the task. Furthermore, a networked evaluation including results from a solder paste inspection (3D SPI) is an effective adjunct to process improvement. Taken as a whole, assembly inspection in electronics manufacture is a prime example of successfully
implemented Industry 4.0. Intelligent 3D SPI systems communicate with paste printers and placers; result data from 3D SPI, 3D
AOI, 3D AXI and 3D MXI can be quickly retrieved at connected
verification stations – even for several production lines – and statistical process control facilitates an overview of defect distributions
within set tolerance limits. Analyzing the data from detected false
calls and real defects delivers valuable knowledge of whether
changes in the process are needed or, e.g., if one component type
is especially prone to defects. In addition, with the high amount of
information the inspection systems provide for each individual assembly, cross references can be drawn throughout the entire production.
www.viscom.com

Zusammenfassung
Immer mehr Elektronikhersteller wollen für verdeckte Lötstellen
Inline-Röntgensysteme (AXI) einsetzen. Dabei geht es um schnelle
Prozesse in Verbindung mit erstklassiger 3D-Bildqualität. Ein
Beispiel ist die sichere Erkennung von Voids, welche bei der
Herstellung von LEDs und anderen Anwendungen benötigt wird.

Résumé
De plus en plus de fabricants de produits électroniques souhaitent
utiliser des systèmes à rayons X en ligne (AXI) pour les joints de
soudure dissimulés. Cela implique des processus rapides associés
à une qualité d‘image 3D de première classe. Un exemple est la
détection sécurisée des vides nécessaires dans la fabrication de
LED et d’autres applications.

Zusammenfassung russisch

Source: Viscom AG

Всё больше производителей электроники хотят использовать
линейные системы рентгенографии (AXI) для закрытых точек
пайки. При этом речь идет о быстрых процессах в сочетании с
первоклассным качеством 3D-изображения. Примером
является надежное распознавание пустот, которое требуется
при производстве светодиодов и в других задачах.

The 3D AXI system X7056-II can be
extended with 3D AOI within its
existing housing, for a combined
solution. The component xFastFlow,
with which handling times as low
as four seconds can be reached, is
another option.
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Using light-activated epoxy resin for reliable sealing

Putting pedal to the
metal with adhesives

Source: Marquardt

They are the secret stars of many technical products. Whether in the automotive sector, mechanical
engineering, white goods or tools: Microswitches that reliably detect on and off are essential for the
long-lasting and trouble-free functioning, as well as, the safety of many products. Just imagine the
door of a washing machine that failed to deliver these characteristics.

Designed for ten million switching cycles:
The microswitches in the 1045 series.

The head office of Marquardt in the German
town of Rietheim-Weilheim.

Source: Marquardt

M

echatronics expert, Marquardt, is a manufacturer of microswitches and other electro-mechanical and electronic
switches and switching systems. This independent family-owned
company now employs a payroll staff of more than 10,000 throughout 14 countries. Ever since the company was founded in 1925, it
has had its head office in the German town of Rietheim-Weilheim.

The amount of know-how contained in them is demonstrated by the
fact that this switch, measuring just 5 mm x 20 mm x 20 mm and
weighing only about 1 g, is designed for a mechanical service life of
ten million switching cycles – after this time, the spring force still
needs to function.
Until now, adhesives in these switches have at best been used for
creating a durable bond between top and bottom switch components, but increasingly stringent requirements in many sectors led
the company to make further use of the adhesives‘ excellent properties. Another function had to also be vectored into the equation:
Switches now need to be sealed reliably from the ingress of water
and humidity, enabling them to achieve IP67 certification.
For this purpose, the switches must be hermetically sealed, as well
as on their connection point. This outcome can be achieved by applying a bead of adhesive right around the circumference of the
shells. The integrity of these seals depends upon them not tearing
or having any defective points. Furthermore, the pins that assure
electrical contacts must be encapsulated. This means that media
must not be able to penetrate the tiny gap between pin and injection-molded enclosure.
An adhesive is therefore used, to achieve good adhesion to enclosure shells made of glass fiber-reinforced polyamide as well as differently metallized pins – and the bond must remain intact right across
the service temperature range of –40 to +100 °C. In view of the production volume required, the adhesive must also cure within a
matter of seconds to be compatible with efficient high-volume production operations.

Preactivation delivers short cycle times
Really great little switches
The 1045-series switches are company classics. Every year, millions
of them are manufactured for white goods and for the mechanical
engineering sector. The snap-action switch is designed as a pushbutton, switching a power circuit on and off by indirect actuation
(NO/NC), or between two power circuits (changeover contact).
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The company therefore favored a light-activated epoxy resin. In
contrast to the more familiar light-curing products that are exposed
to a light source after the joining process and need to have substrates that are impermeable to light, irradiation of this adhesive
takes place during preactivation, immediately after the dispensing
operation. Thanks to its different chemical structure, it remains fluid
for a short time, the ‚open time‘, during which components can still
be joined. That makes this process suitable for opaque materials,
such as two enclosure shells. Then, within just a few minutes and
without further exposure to light, the adhesive achieves its functional strength.

Zusammenfassung

Source: Delo

Der Anwenderbericht zeigt auf, dass zur Gewährleistung einer zuverlässigen Abdichtung für Mikroschalter Klebstoffe unverzichtbar
sind und einen wichtigen Beitrag zur Langlebigkeit von Bauteilen
leisten. Auch sorgen sie für schnelle Produktionsprozesse mit hohen Ausbeuten.

Résumé
Particularly suitable for longer production lines: Delolux 202 LED area lamps.

After various strength and irradiation tests, the company chose the
Katiobond LA6078 product, specifically developed by Delo industrial
adhesives for this application. It is applied to the underside of the
polyamide shells after their plasma pretreatment, which increases
their surface energy, making it easier to apply liquid adhesive. Next,
a camera system detects the correct application of the fluorescent
adhesive. After that, the adhesive is preactivated for a few seconds,
using a Delolux 80 LED lamp. The top shell is then joined and clicked
into place before the switch is inverted for the next process, the pin
encapsulation. The Katiobond LA6078 adhesive is also used for this
task, and it is then cured on a production line featuring five Delolux
202 LED area lamps. Here, the adhesive also enables a production
process lasting just a few seconds.

L‘étude de cas montre comment réaliser une étanchéité fiable pour
les microrupteurs (micro-interrupteurs), les adhésifs sont indispensables et apportent une contribution importante à la longévité des
composants. Ils assurent également des processus de production
rapides avec des rendements élevés.

Zusammenfassung russisch
Отчет эксплуатирующей организации показывает, что для
гарантии надежной герметизации микропереключателей
непременно необходимы клеящие вещества, которые вносят
важный вклад в долговечность компонентов. Также они
обеспечивают быстроту процессов производства с высоким
выходом продукции.

Conclusion
To produce a reliable seal for microswitches, and to achieve IP67
certification, adhesives are indispensable. In addition to their important contribution to the durability of components, they also ensure fast production processes with high yield rates.
www.delo.de

XXL Stencils
Expand your Dimensions with the LPKF StencilLaser G 6080
The LPKF StencilLaser G 6080 can easily be extended to hold extralong stencils. Max. cutting area: 600 x 1600 mm. Find out more:
www.lpkf.com/smt-stencils
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PRODUCT UPDATES

ments are met.
“For the first time, with FactoryLogix QMS,
manufacturers have access to incoming
quality assurance, in-process quality assurance, and administrative quality assurance
capabilities connecting and automating
quality-related activities, in a single, harmonized platform. The powerful combination provides unprecedented access to deeper,
richer data that stand-alone QMS systems
cannot deliver,” said Jason Spera, CEO.
Below are additional advancements that this
solution offers:
• Optimize data management with archiving
Latest release of FactoryLogix 2018.1 increases quality
– production data, captured on the factory
outcomes at a lower cost with many other benefits.
floor can quickly become massive within a
short timeframe. To continue to meet regulatory demands, with the Data Archiving,
Aegis Software, a provider of Manufacturing
manufacturers can archive and auto-archive
Execution Software (MES), announced the
data which helps in reducing IT-related
availability of FactoryLogix 2018.1. It extends
costs, improve system performance, and
its existing incoming & in-process quality aseasy access to data at any time.
surance capabilities to now deliver administrative quality management. This provides a • Drive ongoing collaboration & communication – the Operator Feedback ensures
total solution covering corrective action and
that feedback and ideas are digitally cappreventive action (CAPA), material review
tured, in real time, to foster an environment
board (MRB), and failure reporting, analysis,
of collaboration and communication.
and corrective action system (FRACAS).
Alarms & workflows send feedback notifiThese features complement the shop floor
cations to the right people at the right time
nonconformance and incoming inspection
as well as ensuring timely reviews and resquality components already inherent in the
olutions, before final approval. Manufacplatform. Together, they comprise a complete
turers can drive ongoing quality improvequality management solution (QMS), to inments to products and processes, boost
crease quality outcomes at a lower cost, enemployee satisfaction, reduce training, and
sure regulatory and compliance require-

improve productivity.
• Improve operator productivity – manufacturers require the power of Excel-like capabilities to perform and present relevant information to the shop floor operator. Manufacturers can now leverage the power of
embedded Excel presented in the context
of the user’s workflow, without needing to
launch a second window or application to
access that spreadsheet. Manufacturers
can rest assured that this seamless experience will help to enhance quality, support
better decision making, and improve operator productivity.
• Added enhancements to workflow engine
for increased flexibility – Inherent in the
platform’s framework is its level of configurability and adaptability. There is now the
added ability to create time-based conditions and workflows that span beyond a
batch, assembly, revision, workstation, or
line. For example, a manufacturer could
create a workflow that triggers equipment
inspection every 2 months, independent of
production operations.
FactoryLogix is a platform which delivers
technology with easily configurable modules
to support a manufacturer’s strategy towards
Industry 4.0. It manages the entire lifecycle:
from product launch to material logistics,
through manufacturing execution, to powerful analytics and real-time dashboards.
www.aiscorp.com

Takes up Quarter the PCB Space, Same Performance.
Ultra-High Density Reed Relays
• Up to 1 Amp, 20 Watts

15.5 mm

9.5 mm

Source: Aegis Software

Platform extends services towards total quality management

• 3, 5 or 12 Volt Coils
• 1 Form A (energize to make)

4 mm

4 mm

4 mm

• 1/4 PCB Area of Industry

Standard Reed Relay
Messe München
13 - 16 November 2018
VISIT US IN BOOTH A3.431

Request Free Samples Now
sales@pickeringrelay.com
EPP EUROPE November 2018

Semiconductor Switching

4 mm

Series 124 & 120 4mm2 ™
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• Ideal for A.T.E. and

pickeringrelay.com

Preforms designed for increased strength and
thermal fatigue resistance
Alpha Assembly Solutions, a producer of electronic soldering and
bonding materials, has recently
introduced their PowerBond
solder preforms for high temperature, high reliability, lead-free
interconnects for automotive and
power semiconductor applications.
“Alpha PowerBond preforms
contain approximately 5–10 % of
Antimony (Sb), which enable
solder joints to have increased
strength, thermal fatigue resistance and higher liquidus temperatures, compared to traditional
tin/silver/copper-based
lead-free systems”, said Gyan
Dutt, Global Portfolio Manager
for Die Attach Solutions. “These
preforms can also be customized
with TrueHeight preforms technology for bond-line thickness

Multi magazine loader/unloader
IPTE introduced the multi magazine loader/unloader – a solution
for the end of line automation.
The board handling components
MLL 3P and MLU 3P are designed as multi magazine loader/
unloader for loading or unloading
production lines with processed
or partially- processed PCBs. At
the end or the start of the line,
the PCBs are transferred from or
into a rack. The central part of the
loader/unloader is a servo driven
conveyor shuttle that can pick up
or store a PCB from any slot in a
magazine. Therefore, the cycle
time and maintenance is improved by removing movement
of the magazines.
The system can hold three regular magazines. It is efficient, fast,
and productive, and silent. The infeed/outfeed position can be programmed in both Z and Y position, making it a perfect fit for

and tilt control or can be precoated with AccuFlux, an ultralow voiding flux formulation, for
difficult-to-solder surfaces.”
• PowerBond 2110 preforms balance high creep resistance of
Sn90Sb10 system with high
thermal conductivity required
for power semiconductor devices.
• PowerBond 2100 preforms provide highest creep resistance
and tensile strength for high
operating temperature applications.
• PowerBond 2050 preforms expand upon industry standard
Sn95Sb5 alloy to provide improved wetting characteristics.
www.alphaassembly.com

any line. The components MLL
3P and MLU 3P offer a lean design with optimized footprint.
The solid frame is made from
welded steel. A light curtain is
used for safety allowing operators to remove or insert magazines without any hassle.
Loading and unloading sequence
can be fully programmed, as well
as pass/fail separation for the unloading. A color touch screen
gives access to all parameters
and settings. A diagnostic tool is
integrated as well.
The standard MLL 3P or MLU 3P
is designed for three magazines,
equipped for up to ten magazines, and can both be used with
an automated guided vehicle
(AGV ready).
electronica, Booth A3-565
www.ipte.com
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Creating visibility and control of potential disruptions for final production

Digging deeper into MES
The top level of Manufacturing Execution Systems (MES) deliver benefits in the factory, coinciding with business
goals and requirements, and managing the flow of production for final products and sub-assemblies. Delving
deeper into MES, other areas within the factory can also be managed by these systems, to enable the final production flow to work smoothly and effectively.
Michael Ford, Senior Director Emerging Industry Strategy for Aegis Software

Source: Aegis Software

Aegis Software is a provider of software solutions to
improve speed, control and visibility throughout
manufacturing operations.

T

here are many definitions of MES. Most systems are designed for
maximum reach across industries, supporting a variety of industry segments. In some cases, certain features are critical, and in
others almost irrelevant. There will probably never be a standard definition of what MES must contain or what it is expected to include. Arguments on this subject continue to evolve as expectations change
based on technology advances, such as the Industrial Internet of
Things (IIoT). Modern expectations are for MES to connect bi-directionally with automated equipment so as to reduce the amount of operator support needed and also to reduce delays for data acquisition
and process control. It should provide the single digital platform that
connects these differing areas, such that visibility and control of potential causes of final assembly production disruption can be gained.

Factory dependencies
The common design of production processes focuses on the main
schedule that delivers the end result to customers. The idea is that
this production should never be interrupted, as this would threaten
the on-time delivery performance. If interruptions were to be tolerated, it would cause a reduction in productivity and a risk of late
completion, which then brings the need for excess finished goods
stock, a significant and needless cost for the operation. Everything
on which final production is dependent must therefore be prepared
in advance. This should preferably be on a “Just In Time” (JIT) basis,
such that it is there when needed, but only when needed. Key dependencies to consider include material preparation, engineering
data, and management of key tools, resources, and people. MES
knows both the current and intended production plan, as well as the
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current progress of production. The sequence for the provision of materials and utilization of resources can therefore
be predicted, allowing MES to manage such resources in
line with final production requirements, or even to adjust the
final production schedule if resource capabilities are exceeded. MES therefore operates in a live environment working in many areas simultaneously and with many different
kinds of data, essentially a “big data” environment. The
range of values that MES adds is very much up to the design and
scope of the software. Basic examples will calculate and show
requirements for things, then monitor progress to show performance. More advanced MES systems will manage key aspects of the
dependent areas, adding value to each in terms of automation, management and traceability.

MES internal supply-chain management
Materials are a critical element for successful production. The absence of even the most humble of parts, such as the correct cable or
resistor, which in themselves have almost zero cost, can mean that
production cannot be completed and perhaps should not even be
started. Every individual material needs therefore to be treated by
MES as critical. ERP recognizes materials simply by part number and
quantity “on site”, which starts from arrival of the raw material through
to work-order completion, which is often simply a multiplication of
products made, multiplied by the material counts in the Bill of Materials (BOM). Though locations of materials are supported in many ERP
systems, material inventory by location cannot be relied upon, as it
requires extensive manual material counting and data entry at busy
times. Almost without exception, the ERP view of materials is quite
different from the physical situation, due to spoilage and other unaccounted losses. The need for frequent, costly, disruptive stock-checks
and resultant need for adjustments in ERP is a symptom of this issue,
as well as cases where materials could not be found when needed. A
basic MES system can help by providing knowledge of the movement of materials, though the ERP system will still frequently make
poor planning decisions based on incorrect assumptions of material
availability, which risks creating schedules that cannot be fulfilled.
The more advanced MES system will take full control of materials.
This starts with the unique identification of materials, either individually for key components and sub-assemblies, or by carrier for bulk

Source: Aegis Software
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Having dedicated systems part of an automated process can decrease material
shortages, while managing and ensuring a smooth flow of production.

age environment requirements, baking cycles for moisture sensitive
materials, obsolescence and expiry, as well as material substitutions
against the approved BOM. MES technologies eliminate “internal”
material shortages, meaning that production is never disrupted for
lack of materials. In addition, benefits have been seen such that
bloated stock inventories can be reduced by 75 %, material logistics
reduced by 30 %, and warehouse space reduced by 50 %. Other savings also include examples related to production space and number
of carriers required. The potential savings in material related costs
alone is for many, justification in itself for the purchase of an advanced MES system.

Source: Aegis Software

Engineering data management

The company’s FactoryLogix Quality Management improves product
quality and in-process control.

materials such as reels of SMT parts in electronics manufacturing.
MES will then decide and allocate storage locations, creating and managing logistics tasks for materials operators as materials are dispersed throughout the factory, including warehouses, local stock
areas and delivery to points of consumption. Mobile terminals are an
ideal way for MES functionality to be present wherever needed, as
materials are scanned into or out of locations. The requirement for
material movement is best driven on Lean principles such as Kanban,
and JIT delivery based on the predicted need for materials at the
point of consumption. MES knows the quantity of each material
required for production having full visibility of the current and nearterm intended schedule, plus live feedback about progress from the
production processes themselves. More advanced systems will also
collect spoilage data as well as consumption data, such that near-perfect material inventory control can be maintained, which when shared
back to ERP, enables ERP to make better decisions. MES systems
manage advanced aspects of materials, including such things as stor-

Zusammenfassung
Der Artikel gibt einen Einblick darüber, wie und wo ein MES-System arbeitet, um abhängige Ressourcen in der Fabrik zu verwalten,
die den reibungslosen und effektiven Ablauf des endgültigen Produktionsflusses ermöglichen.

Résumé
L‘article décrit comment un système MES fonctionne pour gérer les
ressources dépendantes dans l‘usine, ce qui permet le bon déroulement de la production finale.

Zusammenfassung russisch

Part of the job of a MES solution is to display electronic documentation
at production processes. As more processes become automated, such
documentation is targeted more towards the setup of the process,
while the automation follows an assigned sequence of instructions.
These are typically formatted and optimized using software provided by
the machine vendor. The engineering data on which they are derived
however comes from the design of the product and local BOM. The
conversion of design and BOM data, and assignment of work to complete a product, is divided between the various automated and manual
processes by MES engineering systems depending on process capabilities and throughput metrics. Without such a tool, an engineer has to
read in design data from many different formats, confirm data consistency, make adjustments depending on local BOM changes, and then
manually split the data out to the various systems based on their knowhow. This process typically takes many days in the case of complex
manufacturing, such as electronics. This process effectively dictates
that engineering decides the production configuration with which to
make each product in advance, with very little flexibility. While this has
been seen as a “cost of doing business” in the days of high volumes
and low product mix, in today’s dynamic high-mix environment, this
process is not sustainable.
With advanced MES systems creating a digital product-model, taking
data in electronic format from design and BOM, the conversion and
assignment of work is automated following engineering preferences,
taking minutes rather than days. The ability to effectively create process data on demand allows the MES planning function to decide
which configuration is the best to use for each product, all depending
on the actual condition of production and demand at the time. More
flexible planning leads to significant improvement in asset utilization
and productivity. The MES planning function will consider lead times
throughout the product hierarchy of sub-assemblies, optimizing
execution of all available configurations, changeover times, as well as
product grouping strategies. This flexibility allows a step-change in
the ability of the modern factory to respond to changes in customer
demand, being able to smoothly make transitions across a high-mix
of products, whilst keeping utilization to a maximum without the
need to produce excess finished goods stock. Results seen by this
practice can yield between 20 % and 50 % improvement in productivity. This resolves the traditional problem that occurs without MES, or
with only a basic system, where productivity declines very sharply as
product mix increases, leading to increased costs and investment.
www.aiscorp.com

Статья приводит точку зрения на то, как и где работает
MES-система для управления независимыми ресурсами на
фабрике, которые обеспечивают безупречное и эффективное
выполнение конечного производственного процесса.
EPP EUROPE November 2018
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Conventional condensation soldering for longevity

First-class safety and reliability –
for the entire life of the aircraft

Source: Rehm Thermal Systems

When boarding an aircraft, very few people think about how sophisticated and complex the technology is. Safety and
reliability is taken for granted, as these flying giants are trusted without hesitation. Although this is by far the safest means of
transportation, there are still millions of individual parts within an airplane that need to be trusted. How can such complex
technology be made so manageable that people worldwide can get from A to B safely, quickly and comfortably every day?

Diehl Aviation, an aviation supplier, decided on Rehm’s Condenso system due
in part to its vacuum process, where
the technology is adapted to the already
existing, hermetically tight process
chamber.

T

o no small degree, this is thanks to the co-operation of qualified
suppliers who deliver reliable, thoroughly tested components to
major aircraft manufacturers. Safety is always the top priority and
guaranteed by the strict requirements and regulations of the supervisory authorities. Furthermore, only components with a long service life can be installed, as the average passenger aircraft is in service for around 30 years before being used for one or two decades
more as a freighter, for example.
Dresden based Diehl Aviation is one such supplier, who makes a
significant contribution with its fail-safe and durable components.
The company is one of the largest aviation suppliers in Germany. In
addition to cabin components and electronics, they also specialize
in the development, manufacturing and implementation of systems
for water supply and wastewater disposal, as well as for fire detection and air conditioning in the aviation industry. They supply to wellknown manufacturers, such as Airbus, Boeing, Bombardier and Embraer, as well as producers of small exclusive business jets. One of
their systems is the Air Cooling Unit (ACU), which adds to passengers’ comfort on board by keeping food and drinks cool in the storage trolleys. The electronics of the ACU regulate sub-components,
such as fans, valves and heating, on the basis of the measured valu-
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es of several temperature sensors and the target temperature. The
technology behind this must function reliably at all times under varying environmental influences, including temperature fluctuations or
vibrations.
Cooling is not the company’s sole focus, they also produce heating
systems. As temperatures of minus 50 degrees Celsius and colder
prevail at an altitude of 10,000 meters, water and wastewater pipes
running between the outer skin and the cabin must be heated to
prevent freezing. The Ice Protection Control Unit [IPCU] protects
and controls heaters installed in the cold zones of the aircraft. Complete aircraft toilets and smoke detectors also have an important
place in the company’s portfolio. Their smoke detectors have also attracted the interest of railway and tram companies, and are installed
in the driverless underground trains in the city of Nuremberg.
To be on the safe side, active and passive ageing tests are carried
out by the company, in which the entire service life of the systems
and the electronic modules they contain is simulated. “In passive
tests, such as the toilet controllers, we use temperature ranges of
– 50 to + 90 degrees, in active tests the components are subjected
to endurance tests. All values are recorded, voltages and currents
are measured, electromagnetic compatibility is tested, the whole

Source: Rehm Thermal Systems
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Source: Rehm Thermal Systems

Source: Rehm Thermal Systems

The system has an effective
and homogenous heat transfer
over the entire PCB.

The comparatively low temperatures
used in condensation soldering make this process gentle.

Safety is a top priority for the aviation supplier, which is why Rehm has shown
great support in helping the company to carry out tests to ensure high quality
components.

gamut”, says Ronny Jahn from Production Engineering, who is responsible for electronics based technology and products. In addition, full-scale aircrafts are built in their test center to simulate every
conceivable situation. “During these tests, we put our products
through the wringer, as we simulate environmental influences as
realistically as possible”, adds Jahn.
“In order to meet the stringent demands our customers place on
our products, we only use devices and systems that deliver the highest quality”, says Jahn. The company relies on condensation soldering systems from Rehm, the specialist for thermal system solutions. In order to make complex electronic components used in
fail-safe and durable products, gentle manufacturing processes are
required with high-demand being placed on the soldering process.
“Therefore, it was clear that the best solution for us would be a condensation soldering system, after the previous system was taken
out of service. This enables us to keep the thermal load on the modules low, which has a positive effect on their reliability and longevity.
Because it is our job to ensure 100 % quality”, adds Jahn.
The comparatively low temperatures used in condensation soldering make this process gentle: “Using Galden as a medium, we limit
the maximum achievable process temperature to 215 degrees. This

means that the module can never exceed this maximum temperature, which is its boiling temperature”, says Jahn. The large and uniform heat transfer during this type of soldering leads to small temperature differences, between small and large thermal masses on
the module.
Up until now, conventional condensation soldering systems have
had serious disadvantages in that the modules have to be vertically
immersed in the vapor blanket. Also, since the condensing temperature of the vapor can change because of partial pressure of the
mixed air, it makes it impossible to have a reproducible influence on
the temperature curve. This disadvantage also effects horizontal
transport, in which it was previously not possible to determine the
vapor available for condensation.
Rehm’s team of technicians and engineers were able to find a way
to eliminate the disadvantages in the previous condensation soldering process. The solution is liquid Galden, which is fed from a storage tank via an injection pump into the process chamber. A volume
counter measures the quantity of the liquid and closes a shut-off
valve when the defined quantity is in the chamber. The Galden evaporates on the heated floor of the process chamber and settles down
onto the assembly. The influence of the temperature curve over the
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Condenso’s vacuum system allows both the vacuum time and the desired final
pressure to be adapted to the requirements of the assembly to be soldered.

Combining vacuum and temperature profiling into one system, reduces failure
rates and increases reliability.

quantity of liquid can therefore be so precisely regulated that reproducible soldering results are achieved. “The liquid quantity influences how quickly the temperature rises, and in turn the soldering profile”, says Alf Schadel, responsible for Technical Sales East. A
major advantage of this solution is that the solder material can be
transported horizontally through the system, which saves time
since a production line operates horizontally.
“Another striking argument in favor of Rehm is that the solder material is kept safely stationed in the process chamber during both
the pre-vacuum and the soldering process and there is no slippage
of components on the assemblies. With other solutions on the market on the other hand, Galden or another medium is continuously
heated, creating a vapor blanket into which the module is raised and
lowered on a product carrier. These solutions would not have given
us the reproducible process we require”, says Jahn.
Diehl was also convinced by the simple implementation of the vacuum process, where the corresponding vacuum technology is
adapted to the already existing, hermetically tight process chamber.
This helps to avoid the oxidation of the components or the drying
out of the solder paste or adhesive. It also stops voids from occurring by outgassing volatile substances from the solder paste. As this
eliminates the need for additional handling through transport to another vacuum chamber, it saves a great deal of time between the
start of the pre-vacuum process and the start of the soldering process. Furthermore, Condenso’s vacuum system allows both the
vacuum time and the desired final pressure to be adapted to the individual requirements of the assembly to be soldered.
“However, the purchase of a condensation soldering system alone
is not enough”, says Alf Schadel. “We know that switching from
convection to condensation soldering is a challenge for the user at
the beginning. You have to gain experience, test and think.” There-

fore, soldering tests were carried out with smoke detectors at
Rehm. “Finally, we were able to say: Now, we have cracked it!”
Jahn adds: “They were always there when we had questions and
helped us quickly and without any fuss. From the very beginning,
we were able to carry out soldering test, we were shown what
solder profiles were possible, we were able to prepare assemblies
and we could see what adjustment options we had to optimize the
process. And even now, when the CondensoXP is in daily use,
Rehm is at our side when needed”. In this way, Diehl Aviation can
continue to supply aircraft manufacturers and mobility service providers with fail-safe technology and ensure that air and rail traffic remains safe.
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Zusammenfassung
Das Zusammenspiel qualifizierter Zulieferer ermöglicht, dass absolut zuverlässige Komponenten den Weg zu den großen Flugzeugbauern der Welt finden. Dafür ist eine Kondensationslötanlage im
Einsatz, die materialschonende Fertigungsprozesse garantiert.

Résumé
L‘interaction de fournisseurs qualifiés permet à des composants
absolument fiables d‘accéder aux principaux constructeurs aéronautiques mondiaux. Pour cela, une machine à souder par condensation est utilisée, ce qui garantit des processus de fabrication
économes en matériel.

Zusammenfassung russisch
Взаимодействие квалифицированных поставщиков позволяет
абсолютно надежным компонентам найти свой путь к крупным
самолетостроителям. Для этого используется установка
конденсационной пайки, которая гарантирует процессы
изготовления, обеспечивающие бережное отношение к
материалу.
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Reflow profile vs. solder
structure at the joint
In today’s SMT circuit assembly, lead-free tin-silver-copper (SAC) alloy composition solder pastes, such as
Sn-3.0Ag-0.5Cu (SAC305), are commonly used. The solder structure of a lead-free SAC alloy composition
solder paste consists of a Sn phase and a Sn-Ag eutectic phase, with an intermetallic compound (IMC) of
Cu Sn dispersed within and in between each phase. The composition ratio of silver or copper doesn’t make
6
5
much difference and results in a similar solder structure, except for the tin-silver eutectic phase which
decreases in low silver alloy composition.

D

Preparation of the test board
The test board was made with the use of a SAC305 alloy composition solder paste, 3216 metric size chip resistors, and substrate. The
thickness of the stencil was 120 μm. SK-5000, a high temperature
observation equipment by Sanyo Seiko, was used for reflow, in a N
2
environment.

Preparation of test sample
The test board was cut in the perimeter of 3216 metric size chip resistor. The cutout was then sealed with heat-curing encapsulation
resin, and grinded to the center of the encapsulated chip component, after it was cured to make the test sample for observation.

Source: Koki

ue to the difference in the heat capacity ratio between the
board and components, the reflow conditions at the solder joint
will vary in melting temperature, time, and cooling rate. This means
the joint structure may not be identical, partly due to the metal diffusion from the board and component.
Reflow soldering process is prominent for mobile electronics, especially for miniaturizing components, such as in 2.5D and 3D assembly. It is also important for automotive electronics due to the
use of increasingly dense assemblies, such as a safety package for
automated driving. This article shows the inevitable influence of the
varying reflow conditions on the solder joint structure, and presents
the results of verification performed with SAC305.

Source: Koki

Test board design (OSP).

Source: Koki

Applied standard reflow profile.

Source: Koki

Surface finishes of the test board.

Reflow profiles for evaluation.
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Source: Koki

Source: Koki

Reflow profiles with different peak temperature.

Joint structure via reflow profile of different peak temperature.

Source: Koki

Reflow profiles with different melt time.

Source: Koki

Reflow profiles with different cooling rate.

Varying peak temperatures
The Sn phase coarsened in the solder joint structure with all surface
finishes obtained via the reflow profiles while the peak temperature
was at or less than 240 °C. The coarse IMC, presumably Cu Sn ,
6
5
was observed in the solder structure with all finishes except for
ENIG, via the reflow profile with the peak temperature at 270 °C. It
is possible that the IMC was formed due to a dispersion of copper
from the test board.

Varying melting times
There was no major difference seen in the Sn phase within the
solder joint structure that was obtained via reflow profiles, when
the melting time was the standard 45 seconds or longer. However,
when the melting time was longer, it resulted in a smaller Sn-Ag eutectic phase and the formation of Ag Sn IMC.
3

Varying cooling rates
The solder joint structures obtained via reflow profiles with the different cooling rates were interesting to measure. The cooling rate of
or below –2.0 °C/sec, resulted in the coarsened Sn phase, smaller
Sn-Ag eutectic phase, and coarsening of presumably Cu Sn IMC
6
5
for all surface finishes.
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Joint structure via reflow profile with different melt time.

Zusammenfassung
Dieser Artikel berichtet über den unvermeidlichen Einfluss der unterschiedlichen Reflow-Bedingungen auf die Lötstellenstruktur und
stellt die Ergebnisse der Überprüfung nach der Implementierung
mit SAC305 vor.

Résumé
Cet article rapporte l‘impact inévitable de différentes conditions de
refusion sur la structure de joint de soudure et présente les résultats de la vérification post-implémentation (après la mise en
œuvre) avec SAC305.

Zusammenfassung russisch
Эта статья рассказывает о неизбежном влиянии различных
условий оплавления припоя на структуру точки пайки и
представляет результаты проверки после внедрения SAC305.

PCB + ASSEMBLY

Source: Koki
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Joint structure via reflow profile with different cooling rate.

Conclusion
Findings from the evaluation of the effects of different reflow profile
conditions are as follows:
• When the peak temperature of a reflow profile was at or below
240 °C, the Sn phase coarsened in the solder structure. At or
above 270 °C, the coarse IMC, presumably Cu Sn , precipitated
6
5
when using the boards without Cu barrier.
• Time exceeding 45 seconds that was above the reflow peak temperature resulted in a smaller Sn-Ag phase and precipitation of
Ag Sn.
3
• When the cooling rate was at or less than –2 °C/sec., the Sn
phase coarsened, Sn-Ag eutectic phase dwindled, and IMC of presumably Su Sn crystalized in the solder joint structure.
6

producing
media
intelligently

www.konradinheckel.de

PTR HARTMANN GmbH
Gewerbehof 38, 59368 Werne (Germany)
www.ptr-hartmann.com
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Further discussion
A customer once asked the company, Koki, to analyze an assembly
soldered with SAC305 alloy that failed after less than 1000 thermal
cycles. As a result of analysis, the company found that the BGA joint
of a module substrate inside the shield case was fractured.
In the fractured solder joint structure, the coarsening of Sn phase
and the IMC was observed. At the time, the cause could not be
identified, since the number of thermal cycles and the state of
solder structure did not seem to be correlated. However, examining
the results above, the company can now make an assumption that
the solder joint structure was similar to that of a low-silver containing solder joint because it was slowly cooled inside the high heat capacitance shield case.
A further investigation into the influences on the thermal cycling
durability by the differences in solder joint structure will be done, to
prove that not only is the alloy composition important, but the temperature conditions are also very important to improve the durability
of solder joint.
www.ko-ki.co.jp
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PRODUCT UPDATES

much higher amperage than critical amperage, where it starts to
globular. The second aspect is
the wall of humping. S-AWP is
also able to stabilize the arc from
humping, even when welding at
high speed. This is absolutely
new in the market.”
Utilizing a reciprocating wire
feed in combination with a continuously monitored current
waveform to control material
Super Active Wire Feed Process has a 200 W wire feed motor and a
direct drive to the wire feed rollers which increases feed accuracy.
transfer throughout the short
arc circuit transfer cycle, it is
Panasonic Robot & Welding, a Business Divi- now possible to reduce welding spatter and
sion of Panasonic Industry Europe, has come material distortion to a minimum. This also
out with their latest technology, Super Active ensures a flawless weld appearance, especially when using thinner materials. It uses
Wire Feed Process (S-AWP).
Akira Saito, Product Marketing Manager: a reduced heat input and increased material
“This innovative process combines two as- deposition during the welding process. The
pects that were formerly considered imposs- number of short circuits for material transfer
ible to bring together. The first important as- during welding have been increased signifipect is the wall of critical amperage. S-AWP cantly. This also reduces both the transfer
is able to maintain stable short arc transfer to droplet size and spatter. In addition, the dis-

turbances caused by post-vibrations in the
weld pool are mostly eliminated. Super Active now possesses a 200 W wire feed motor
and a direct drive to the wire feed rollers
which increases wire feed accuracy. Reciprocation speed can be higher than 150 times
per second. A forced air cooling system built
into the welding torch increases the performance envelope giving a 100 % duty cycle of
2
245A using mix gas or 310A using CO .
Regardless of the material to be welded,
whether aluminium MIG continuous or stitch
welding by using the company’s tailored aluminium software, utilizing steel MAG with
Heat Balance Control is suited for welding
the thinner high strength steels used in the
automobile industry. Zi-Tech technology for
the low spatter/porosity welding of zinc
plated steel, or austenitic stainless steel
welding with reduced distortion, gives a variety of possibilities for all welding needs.
Semicon Europa, Booth A4-474
http://industry.panasonic.eu

Entry-level IR rework system with
software control

CONTACT
TECHNOLOGIES
AT THE
HIGHEST
LEVEL

PDR, a provider of IR rework and
testing systems, introduced its
C3i entry-level focused IR rework
system with software control. It
is ideal for firms seeking a rework solution in the R&D or
small lab environment.
Based on their earlier entry-level
system, this upgrade offers full
software control of the rework
process using the company’s
Thermoactive Software Suite.
This enables the system to perform tasks such as auto-profiling
of the rework process.

ELECTRONICA
MUNICH

13. - 16. November 2018
Hall A3 ⏐Booth 507

Utilizing the company’s patented
focused IR technology, the C3i
does not require air nozzles. It incorporates a multi-zone preheat
system and comes with a twoyear factory warranty. It has
either a self-contained vacuum
pump for hand wand component
removal or a venture-based vacuum system when shop air is
present.
Designed for dual closed-loop
temperature feedback, the system takes control of managing
both PCB and component temperature via the system’s PCbased software interface.
www.pdr-rework.com

Source: PDR

Source: Panasonic Industry Europe GmbH

High speed welding robot reduces spatter

Singapore Downtown,
Contact Probes and
Probe Card ViProbe®.
Best Contacts Worldwide.
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The recently
upgraded C3i rework
system is ideal for
R&D or small labs
environment.

Samtec released a 0.50 mm pitch edge card
socket (MEC5) with justification beam, which
meets the demands for decreased size and
increased speeds, while also optimizing cost.
The socket’s justification beam is designed to
shift the card into proper alignment with the
contacts. This allows for standard board tolerance on cards that would typically not work
with ultra-fine pitch connectors. This optimizes manufacturing costs with a 30–50 %
PCB cost savings and a high yield for standard cards.
The extreme density of this ultra-fine
0.50 mm pitch edge card socket provides incredible space savings compared to more
common 0.80 mm pitch solutions. Available
in both vertical (MEC5-DV) and right-angle
(MEC5-RA), this socket features up to
300 total I/Os for high-density applications.
In order to meet the industry’s demands for
speed, the vertical socket is designed for
28 Gbps NRZ/56 Gbps PAM4 performance.

Both orientations are
designed to handle
PCIe Gen 4 signaling. “I’m excited to
announce the release of the MEC5
edge card system as
it will add another
layer to Samtec’s already vast edge card
offering,” said Terry
Emerson,
highspeed product man- The ultra-fine 0.50 mm pitch edge card socket (MEC5) is a space saving solution
ager. “The ability to that optimizes manufacturing costs.
use standard board
tolerances, on such a tight pitch, is not some- cepts .062 ” (1.60 mm) thick cards and feathing currently found in the industry. This will tures standard alignment pins and card polarallow our customers to pass high-speed sig- ization. Choice of through-hole or surface
nals through an incredibly dense connector mount rugged weld tabs are available for a
while keeping the mating PCB at a reason- secure connection to the board.
able cost.”
electronica, Booth B3-129
Rated to 1.5 A per contact, this system acwww.samtec.com

Electronica Germany
13 - 16 November 2018
Munich, Germany

Invent &
Research

Advise

Partnership

Hall A2, Stand 437
Hall B4, Stand 315

Formulate
& Test

Tailored
solutions
Comply

Manufacture

Collaborate

Our winning formula
for superior electro-chemicals

Global
support

With a 77-year pedigree, a growing presence in 55 countries and
production in 3 global locations, we have the products, research
facilities, resources and personal expertise to engineer solutions to your
manufacturing challenges. Make contact and discover what makes
Electrolube the solutions people for leading manufacturers worldwide.

+44 (0)1530 419600 | www.electrolube.com
Electronic & General
Purpose Cleaning

Conformal
Coatings

Encapsulation
Resins

Thermal Management
Solutions

Contact
Lubricants

Maintenance
& Service Aids

EPP EUROPE November 2018

41

Source: Samtec, Inc.

Release of ultra-fine pitch edge card socket for
space and cost savings
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Partners for energy

Creating a better and
safer world
As an expert for power stability, NR Electric (NR), headquartered in the Chinese city of Nanjing, specializes in comprehensive solutions for power generation, transmission and distribution. With over 20 years of experience in high-tech innovations, the company provides a complete range of electrotechnical and power electronics solutions to its customers
around the world. Over 5,000 highly-qualified employees make them a multinational company, with a presence in over 80
countries and regions. Directly from the beginning, the company has relied on the support of system supplier Ersa.

Source: Kurz Ersa

Source: Kurz Ersa

Ulrich Dosch, Manager Key Accounts & Business Development, Kurtz Ersa Asia

Happy with the through-put achieved (from left): David Chen, General Manager
Kurtz Shanghai Limited (KSL), Mr. Huang, Lane Cao (Ersa Sales Manager).

The Versaflow 3/45 selective soldering system with dual track.

C

in 1995. The first machine delivered to Nanjing on the Yangtze was
an ETS 250 compact wave soldering machine, for the efficient production of small and medium-sized series.

hina‘s power industry is the largest electricity generator – following feverish growth beginning in the early 1990s, the most
1)
highly-populated country on earth (2018 statistic ) overtook the
former leader, the US, in 2011. In 1995, the establishment of Nanjing
Zhongruiton Protection Co. Ltd. occurred in the boom times following the fall of the Berlin Wall, and the subsequent reunification of
Germany. Initially, the company concentrated on the industrialization of relay protection technology and its progress was marked by
considerable success. As the name indicates, the founders chose to
be located in Nanjing – strategically selected as the capital of the
eastern Chinese province of Jiangsu, located around 300 kilometers
upriver from Shanghai. Just under three-and-a-half years after its
foundation, the company was restructured and renamed NR Electric
Co. Ltd. (NR). The business relationship between the Chinese company and Ersa GmbH, a supplier for electronics manufacturing with
its two divisions “Soldering Tools, Rework & Inspection” as well as
soldering systems, dates as far back as the company’s market entry

Leading protection technology
In the late 1990s, the successful application of large format printing
with deviation of power frequency components is what laid the
foundation for the international leading position of Chinese protection technology. These components were an invention of the company’s President Guorong Shen. At the turn of the millennium, the
company focused on the expansion of this area through successful
development and comprehensive application of revision control systems. Ersa contributed to this expansion with a Hotflow 7 reflow
soldering system for electronics manufacturing and a Versaflow
4050 fully-automatic selective soldering machine with single- wave
solder nozzle technology for PCBs of up to 500 x 400 mm. The company also achieved an HVDC (High-Voltage Direct Current) transmission system breakthrough, which was developed inhouse.

References
1)
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https://de.statista.com/statistik/daten/studie/1722/umfrage/be
voelkerungsreichste-laender-der-welt/

Source: Kurz Ersa

Source: Kurz Ersa

Producing more energy than required: NR Electric sells 25 % of the
power it produces.

DC to AC, direct current to alternate current: NR-PCBs soldered on
Ersa machines.

Strong grown in China with an international trend

the manufacturing facility, you feel as if you have been beamed into
a living demonstration room in which the Ersa roadmap can be followed directly,” continues Bernd Schenker. For example, the Versaflow 4050 installed in 2003 is still in use; only the computer and the
monitors have been brought up to the latest technological standard.

For the implementation of ambitious future plans, the company ordered further soldering systems; the following machines were delivered, in chronological order: two reflow systems, a Hotflow 2/14
(2006) and a Hotflow 2/20 (2008), a Powerflow ATM (2008) wave
soldering machine; these were followed in 2011 by two Hotflow
3/20 models and a Versaflow 3/45 selective soldering system, a
further 3/45 in 2013 and a Hotflow 3/20 in 2014. This list is a wonderful reflection of the company’s impressive development, which exponentially grew in business and employee size, for both nationally
and internationally. The headquarters in Nanjing boasts a first-class
2
center for R&D with a campus of 58,000 m , as well as one of the
first large IED (Intelligent Electronic Device) production facilities,
2
220,000 m in size. The Changzhou site also houses a mechanical
2
research center (50,000 m ), as well as a HVDC & FACTS valve pro2
duction facility on 270,000 m . A wealth of energy and know-how
can definitely be seen, in order to develop and produce high-performance components and solutions for a stable and reliable grid in
China and beyond.
“It is an honor for us to be able to accompany NR Electric as it
grows. We have never regarded our outstanding partnership and
business relationship, as a charter to do business – every machinery
sale was based on extensive evaluation and a comprehensive range
of selection criteria which had to be met before any order went to
Ersa,“ states Bernd Schenker, President and Chief Operation Officer
(COO), with emphasis. The mutual Chinese-German understanding
is also very good, he says; the different languages have never been
a barrier. “They love our technology and machines – walking around

Zusammenfassung
Der Artikel zeigt, wie eine langjährige Geschäftsbeziehung zwischen einem chinesischen und deutschen Unternehmen funktioniert. Der Start lag bereits im Jahre 1995 mit der Lieferung einer
kompakten Wellenlötanlage zur effizienten Verarbeitung von SMDs
und gemischten Baugruppen.

Résumé
L‘article montre comment fonctionne une relation commerciale de
longue date entre une société chinoise et une société allemande.
Tout a commencé en 1995 avec la livraison d‘une machine à souder
à ondes compactes pour le traitement efficace des SMD et des assemblages mixtes.

Zusammenfassung russisch
Статья демонстрирует, как функционируют многолетние
деловые связи между китайскими и немецкими
предприятиями. Начало было положено уже в 1995 году при
поставке компактной установки пайки волной припоя для
эффективной обработки SMD и смешанных конструктивных
групп.

NR products in use far beyond China
Today, the company’s products are used widespread in China. In the
home market, they have a market share in excess of 45 % for EHV
safety components. The state energy provider, State Grid, which is
responsible for most of electricity operation in China, greatly use
their products. Similarly, they have been used repeatedly in other
major projects – for example power transmission for the “Three
Gorges”, the transmission of power from western to eastern China,
for the Olympic Games in Peking 2008, the Shanghai Expo World
2010, and other major state projects. In addition, these products are
sold in over 100 countries and regions worldwide, where they perform their duties reliably and stably.
Recently, the company was supplied with a full-tunnel nitrogen
wave soldering system with the Powerflow N2. It was specially developed for lead-free production and can result in over 90% savings
in operating costs – combined with the best process reliability even
with large throughput volumes and ideal soldering nozzle combinations for all application requirements. All in all, five complete SMT
lines are present in the electronics manufacturing, consisting of
stencil printers, solder paste inspection systems, selective and
wave soldering machines, reflow soldering systems, as well as,
automatic optic inspection systems. The corporate mission is to
further raise the safety and reliability of the power system. NR will
continue to extend its core business in keeping with the mission
statement “Create Value, Serve Society”, in order to come closer to
the corporate aim: to assume a leading position in electrical control
engineering and, in the future, achieve a place under the Top 3 of the
most competitive companies worldwide. “NR Electric and Ersa
have always learned from one another in a spirit of respect. You
could almost say: if our machines and technologies meet the NR
requirements, we are on the right road. We would be pleased to assist the team in its future projects – whether in China, Asia or elsewhere,” says Bernd Schenker, looking optimistically to the future.
electronica, Booth A3-230
www.ersa.com

Author: Ulrich Dosch,
Kurtz Ersa Asia.
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Picking the correct method for flux and paste formulations

Miniaturized electronic devices
increase cleaning complexities
The world’s insatiable need for technology is changing the face of electronic device design and
production. Miniaturized electronic products have driven consumers’ expectations to have the smallest,
most portable and most powerful devices higher than ever before.
Mike Jones, Vice President of MicroCare Corporation

Source: MicroCare Corporation

The trend of miniaturized
components for electronic
products have greatly increased,
making smaller and more
portable devices.

A

dvanced circuitry forms the backbone to miniaturized electronic
components. PCBs now run hotter, are smaller, and more complex. This brings with it increased complications when manufacturing. To perform as they should, these intricate assemblies must be
precision cleaned. This, however, can be a difficult process when including factors like hard to clean residues from ‘no-clean’ flux formulations, or the changing environmental restrictions and workplace safety rules being placed on companies today.

Miniaturization – smaller circuitry, bigger cleaning
challenge
The growing demand for smaller electronics is forcing manufacturers to pack more components into tighter spaces. Miniaturization
causes a greater likelihood for weak solder joints, bridging, dendrite
growth and all the other well-known soldering faults. Denser spacing also makes traditional cleaning a more challenging task. This
puts pressure on PCB manufacturers to find and adopt a cleaning
protocol that’s affordable, effective and flexible. Not only do they
have to consider what cleaning process will work, but also need to
find one that can be adapted as PCB technology continues to
evolve.
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Many small-component PCBs are assembled today with no-clean
solder pastes. Although no-clean flux formulations are intended to
remain on the board with minimal residues, those residues still are
capable of attracting moisture, inhibiting conformal coating bonding,
or simply being aesthetically unacceptable. Plus, there are more
residues and contaminants on modern boards than just fluxes
which must be addressed. ‘No-clean’ fluxes were supposed to ease
the requirement to clean, however, despite the advent of no-clean
soldering, experts estimate that more than 50 % of all companies
today are still cleaning their PCBs. The irony of no-clean fluxes is not
just that PCBs still need to be cleaned to perform correctly; but that
the residue left behind is extremely difficult to remove making the
cleaning process even more complex.

‘No-clean’ means ‘clean’ in modern PCBs
‘No-clean’ flux was intended to remove the need to clean circuit
boards. What was once thought to be an answer to many cleaning
challenges in the 1980’s does not stand up to modern electronic circuitry. Cleaning is now a critical process. There are many reasons
why cleaning this flux is important on modern boards. Unpredictable performance is a huge motivation. If boards are not cleaned,
the risk of contaminate affecting a board’s function is high. For
example, if the flux builds up it can interfere with the signal transmission.

Source: MicroCare Corporation

Source: MicroCare Corporation
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The complexity of miniaturization makes it more difficult for precision cleaning,
in order for the components and the PCB to work correctly.

The cleaning method and material used will depend on the needs and
contamination of the PCB.

If the PCB is to live outside or work in harsh environments, and conformal coating is required, no-clean flux residue can prevent proper
adhesion. Flux residue can absorb moisture, so if any further curing
process is undertaken, the moisture will be released causing the
coating to separate from the board and will inhibit conformal coating
uniformity. This results in a failed coating process as moisture and
corrosive material would be able to penetrate the assembly. It can
then cause corrosion, signal transmission issues, and even complete failure.
Flux residues can also detract from the cosmetic appearance of the
boards. This is a major issue for consumer electronics, such as addon video boards and sound cards. Let’s not forget, often, flux residues make visual QC inspections nearly impossible. In the same
way, flux residues can cause automated visual alignment systems
to fail, as well as „bed of nails“ test systems.
As PCBs become smaller, more complicated and require a variety of
qualification procedures, especially in high-reliability devices, flux
residue can make R&D work, like troubleshooting new designs difficult. For this reason, it’s important to determine cleaning issues in
the design stage, and decide on which flux and paste to use. If
cleanliness is critically important, for example within medical devices, choose a paste that can be easily removed, this will help during the manufacturing process.

about what contamination needs to be removed, is it general debris
or does it include the removal of difficult to clean flux.
There is an array of new flux chemistries that keep coming to market. This makes finding the right cleaning process complex. Not only
is it important to find a solution that works quickly and effectively
enough to clean even the most difficult to remove fluxes and contamination, but there are also the usual technical concerns of
through-put, floor space and financial implications to consider.
Attention must also be given to conflicting regulations pushing companies in different directions: worker safety, waste disposal, global
warming, volatile organics, halogens, recycling and more.
The answer lies within modern precision cleaning fluids. They have
been developed to answer all concerns; they are an effective and affordable cleaning choice. When used in a well-designed, tightly-constructed vapor degreaser, they require minimal oversight or management. The high density, low viscosity and low surface tension of
the cleaning fluids allow them to clean miniaturized PCBs successfully even under the tightest stand-offs and smallest spaces.
They can also be customized by blending two or more components,
which when mixed together clean well and embrace all the ‘appropriate’ benefits required for cleaning. This makes cleaning processes simpler, safer and more reliable. They also provide lower
toxicity ratings and better environmental profiles.

What’s the best cleaning method?
It’s important to remember it is not just the soldering process and
no-clean flux residue that can affect a PCB’s performance. There are
other stages in assembly; inspection, testing, storage and handling,
all of which add to the issue of contamination. Adhesives, fingerprints, particulate, marking inks, epoxies and other materials also
need to be removed for successful circuitry. So how to choose the
correct cleaning method? The rule is to understand the contamination being removed and match this to the cleaning process. Think
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Source: MicroCare Corporation

Zusammenfassung

It is recommended to consult with a cleaning fluid manufacturer to offer the
knowledge on the cleaning resolution according to specific needs.

Da die Nachfrage nach hochzuverlässigen miniaturisierten elektronischen Bauteilen weiter steigt, wird die Notwendigkeit einer kritischen Reinigung noch wichtiger. Dies bedeutet die Verwendung
von passenden Reinigungsflüssigkeiten und -verfahren, aber auch
die Berücksichtigung von Arbeitssicherheit, regulatorische Anforderungen und Umweltbelange.

Résumé
Comme la demande de composants électroniques miniaturisés
continue d’augmenter, le besoin de nettoyage devient encore plus
important. Cela implique l‘utilisation de fluides et de procédures de
nettoyage approprié, mais également la prise en compte de la sécurité du travail, les exigences réglementaires et les préoccupations environnementales.

Source: MicroCare Corporation

Zusammenfassung russisch
Так как спрос на высоконадежные миниатюризированные
электронные компоненты продолжает расти, то
необходимость критичной очистки становится ещё важнее.
Это означает использование подходящих очищающих
жидкостей и методов очистки, а также учет безопасности
работы, требований законодательства и защиты окружающей
среды.

There is a variety of advanced cleaning products that are consistent and
reliable, even for difficult to remove fluxes and pastes.

Advanced chemistries ‘future-proof’ electronics
Highly advanced cleaning fluid manufacturers now have products
that are completely ozone-safe and meet, for example, the EU’s
rules of Registration, Evaluation, Authorization and Restriction of
Chemicals (REACH) requirements. These innovative new cleaning
fluids are not only gentle on the planet but also deliver consistent
and reliable cleaning, even on difficult to remove ‘no-clean’ fluxes
and other solder pastes.
One solution that has proven to work well and has the power to
clean difficult to remove contaminant, like no-clean flux, is a circuit
cleaner based on ultra-pure siloxanes. This easily removes cured silicone conformal coatings and silicone adhesives, and works well on
fluxes, pastes, organic residues, ionics, silicone-based conformal
coatings, adhesives, grease and oils. What makes these innovative
cleaning chemistries even more impressive is that they also have
‘green credentials’ with a low VOC formula, which is ozone-friendly
and complies with many regulations including RoHS and REACH.
New flux and paste formulations have an important role in today’s
electronics assembly. In turn, modern, non-flammable, environmentally-progressive precision cleaning can make a substantial and
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relatively inexpensive enhancement to the performance, reliability
and longevity of miniature electronic devices.
As the continued demand for high-reliability miniaturized electronic
components continues to grow, the need for critical cleaning becomes even more important. This means implementing cleaning
fluids and methods that possess all the essential cleaning capabilities for smaller, more tightly packed PCBs, but also address worker
safety, regulatory requirements and environmental concerns. Before selecting a cleaning solution, consult with a cleaning fluid
manufacturer who has the knowledge, experience and expertise to
offer the best cleaning resolution depending on specific requirements.
www.microcare.com
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Improved no-clean, halogen-free flux-cored solder wire
continuous robotic soldering due to the fast
wetting and low spattering.
(032) cored-flux is available with the company’s SN100CV lead-free alloy that gains its
strength from solute atoms in the tin matrix,
as well as SAC305 solder.
Flux spattering test
The following were the test conditions:
• Solder material: SN100C (032)
• Supply quantity: 6.4 mm
• Line diameter: 1.0 mm
• Supply speed: 20 mm/second
• Tip temperature: 350 °C, 380 °C, 410 °C

Source: Nihon Superior Co., Ltd.

The test was conducted as a simulated „post
soldering process“ which is performed as
touch-up or repair of parts after initial soldering. Evaluation was conducted with solder tip
temperatures of different temperatures.
www.nihonsuperior.co.jp

The results from the evaluation test (comparison
with conventional cored
wire).

Source: Nihon Superior Co., Ltd.

Nihon Superior Co. Ltd., a joining material
supplier, has developed a flux-cored solder
wire that greatly reduces spatter compared
with conventional cored wire. The cored-flux,
(032) allows the use of a wide range of soldering iron tip temperatures with very little
spatter, even with high tip temperatures.
This solder wire is a general purpose, noclean, halogen-free cored-flux. When paired
with the SN100C lead-free alloy, it provides
fast wetting and excellent solder joints, not
only on copper (Cu) but also nickel (Ni) substrates. SN100C (032) is a good match for

The (032) is a
general purpose, no-clean,
halogen-free
cored-flux.

Source: Nihon Superior Co., Ltd.
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M2M communication for continuous monitoring and support

Connectivity for improved
utilization and quality
With the accelerated pace of Industry 4.0 and smart PCB manufacturing implementation in electronics manufacturing,
process engineers and production managers need more tools and solutions to analyze defects that determine their
root causes and prevent them from reoccurring. Machine-to-machine communication is one of the tools used in smart
factories that can deliver such a solution. ViTrox’s V-One and KIC’s Vantage are examples of technologies that provide
root cause analysis and potential prevention.

Source: KIC

Gary Leong, Director of Business Development, Automated Board Inspection (ABI) at ViTrox and Bjorn Dahle, President, KIC

Network linkage of SMT equipment with Vantage and V-One.

W

ith V-One, the company links all the key inspection systems,
including the reflow oven, an important area previously considered a “black box.” With the integration of KIC’s RPI reflow inspection solution and the Vantage software, V-One can now access
and connect to valuable reflow production profile data in real-time.
By connecting to other systems and taking a proactive role in the
manufacturing processes, the process engineer can create an intelligent network along the entire value chain that can communicate
and control with less human intervention. ViTrox’s focus on the inspection machine, together with real-time reflow production profile
inspection, has evolved from defect identification to defect prevention through real-time machine data and process monitoring and
analysis.

Vantage + V-One = Machine-to-Machine solutions
The ecosystem establishes inspection and reflow integration cases
by looking at thermal data, board data, statistics, trends and defects
inspected on AOI systems and RPI systems.
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In an AOI system with an inline
review and repair station (VVTS),
operators review and judge the
calls as either potential failure or
true failure. However, there will
be instances when a technician
may have difficulty making a
judgement from the pictures and
data presented due to a borderline status. This requires more
data to make a good judgement,
and the result of the call will add
to the process parameters in the
future. So, what can the technician do?
The real-time reflow process
monitor allows users to review
reflow inspection data in the
form of temperature profile statistics and to determine the
quality of the reflow profile directly from the smart AOI station. Areas of review encompass the
solder characteristics of a solder joint and its profile quality (PWI –
Process Window Index) in terms of adhering to the established soldering spec limits. Continuous monitoring and review of the reflow
inspection trends also supports the decision-making process.

Factory floor example
Let’s look at a possible scenario in a manufacturing environment. In
a high-volume, low-mix environment (HVLM) scenario, production
output is the most critical factor in the production line where pressure is constantly being built up to produce more and more. In some
instances, boards are jammed in the production line and then
pushed into the reflow oven without adhering to the loading factors
or taking into account the impact that the number of boards in the
oven may have on the production profile.
The reflow process data captured in the smart AOI software reveal
trends where the board profile PWI rapidly moves towards, and
eventually beyond, the upper process limit. This is due to a drop in
peak temperature. A process owner who understands the behavior
of such temperate trends will quickly identify that the oven loading
is too great. However, the process expert may not always be on the

Source: KIC
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Source: KIC

Source: KIC

V-One analytics showcasing the
various graphs and trends of peak
temperature and PWI.

Vantage factory oven status.

production floor. In this scenario, V-One and Vantage act as a background monitoring alarm to review such trends and set thresholds
to alert the process expert whenever these situations begin occurring.
The appropriate person can be alerted via an eTicket on his/her mobile device that, in turn, enables visibility to the production profile
data. The data automatically is stored for traceability purposes.

Conclusion
With the move toward connected and smart factories, today’s electronics manufacturers require solutions that will help them maintain
high-quality, low-production costs. The ideal smart factory with i4.0
technologies requires equipment and software that can work automatically and autonomously with machine-to-machine communication, as well as allow for machine-to-human collaboration for the
best results based on sound decision making. The above-referenced
smart AOI and reflow process inspection ecosystem meet the demand for these requirements and provide an i4.0 solution of actionable data and insight when and where needed. This technology
strives to make defects a thing of the past.

V-One eTicket: an engineer can create and assign tasks to line technicians who
receive the notification on their mobile through the mobile app.

Zusammenfassung
Machine-to-Machine-Kommunikation ist eines der Werkzeuge, die
in intelligenten Fabriken eingesetzt werden, um Fehler nachhaltig
zu verhindern. Der Artikel zeigt Beispiele für Technologien, die eine
Ursachenanalyse und mögliche Vorbeugung ermöglichen.

Résumé
La communication entre machines est l‘un des outils utilisés dans
les usines intelligentes pour prévenir efficacement les erreurs.
L‘article présente des exemples de technologies permettant l‘analyse des causes profondes et la possibilité de prévention.

Zusammenfassung russisch
Коммуникация «машина-с-машиной» — это один из
инструментов, который используется на интеллектуальных
фабриках для длительного предотвращения ошибок. В статье
приводятся примеры технологий, которые позволяют
выполнять анализ причин и принимать возможные меры по их
устранению.

www.kicthermal.com; www.vitrox.com
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Process and Materials Interaction investigation (PMI)

Testing for electrochemical
consistency
There are several methods accepted for determining the electrochemical reliability for electronic assemblies.
These procedures are typically designed to either simulate humid environments in accelerated lifetime testing,
or assess the species of ionic residues present on surfaces. Some can be used to test prototypes or test boards;
others are more applicable for quality and consistency testing in a production environment. The increasing
complexity of high density assemblies, along with low standoff components, imposes greater associated challenges related to assessing electrochemical reliability. This has led to development and adoption of new methods
for testing ionic residues that can lead to electrochemical migration.

Source: Indium Corporation

Brook Sandy-Smith, Indium Corporation

SIR test coupon according to IPC-B-24.

E

lectrochemical migration is defined by the IPC industry organization as “the growth of conductive metal filaments on a printed
wiring board under the influence of a DC voltage bias. This may
occur at an external surface, an internal interface or through the bulk
material of a composite. Growth of the metal filament is by electrodeposition from a solution containing metal ions which are dissolved from the anode, transported by the electric field and redeposited at the cathode.” This chemical failure process is one that develops over time as the circuit reacts with materials in the as-
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sembly. When this mechanism occurs on the surface of the board, it
leads to current leakage or dendritic growth between traces and is
best tested using Surface Insulation Resistance (SIR).
The process for electrochemical migration on the surface, electronics assemblies relies on four factors to be present: copper, voltage, humidity, and ionic species. When humidity in the environment
forms water droplets on a circuit board, the water is able to interact
with any ionic species present on the surface to allow ions to move
along the surface of the board. The ions interact with copper and are
propelled to migrate between copper circuitry due to the voltage.
Ideally, a test method would include all these factors.
This topic is often referred to as cleanliness testing, electrochemical
migration resistance, ionic contamination, or surface reliability,
driving towards a Process and Materials Interaction Investigation
(PMI). Without consideration of the many design choices and their
interaction toward reliability, truly understanding the surface reliability of assemblies will be difficult.

Flux classification
Fluxes are chosen based on their classification as specified in IPC
J-004B. This relies on a battery of five tests that gauge the propensity of the flux to interact with the circuitry of the PCB. These five
tests each contribute an L, M, and H designation and the highest
designation from all the tests becomes the class. For instance, noclean fluxes are required to be L, and this can only be achieved by a
result of L on every one of the five tests.
The ECM and SIR test methods are designed to be the closest to
the actual conditions leading to electrochemical migration during
the lifetime of an assembly. Both use elevated temperatures and
humidity to accelerate the test and have been rigorously developed
to indicate a standard of reliability, although conditions and duration
differ. The current test method for SIR excels at testing the propensity for electrochemical migration in a standardized way that is most
closely related to the true failure mechanism. Due to the monitoring
frequency, this test captures fluctuations in insulation resistance
where a dendrite may partially form and then dissolve and do not
rely on a catastrophic failure to give indication of a potential issue.
Copper mirror and copper corrosion test the contribution of the in-

Source: Indium Corporation

Source: Indium Corporation
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Test coupon in the process of localized extraction.

Dendritic growth between PCB traces (courtesy of Foresite).

teraction between ions in the flux or flux residue, respectively, to
potential for electrochemical migration. Lastly, the measured halide
content indicates how much of the ionic content in the raw flux can
be attributed to halogens. Note that this differs from the optional
requirements for halogen-free or low-halogen fluxes. Additional
values may also be provided such as flux viscosity, acid value, and
solids content per additional methods in the J-standard-004.
When the flux classification is provided by the supplier, this gives
the engineer an expectation for how the material performs under
standard conditions, which include specified heating cycles and test
boards. This differs from qualifying the use of the flux with a specific
design and process. Some of the test methods used for flux classification can be modified to fit the role of design characterization, but
these modifications can change the expected results and associated pass/fail limits.

process. IPC-9202 and 9203 are proposed in the J-standard-001 as
examples. The profile experienced in the area of the assembly with
the greatest thermal mass, thus the lowest and shortest peak,
should be replicated for any test coupons used in testing to ensure
consistency in the results and reliability expectations.

Process control test methods
The J-standard-001 document defines requirements for soldered
electrical and electronic assemblies. Section 8 addresses cleaning
process requirements and addresses the testing associated with
electrochemical reliability. This section has changed over recent revisions and now requires collection of objective evidence to support
choices made regarding process control options. It also includes the
option for methods as agreed by user and supplier.

Resistivity of Solvent Extract (ROSE)
Design characterization
IPC J-standard-001 is the document that prescribes practices and
requirements of the manufacture of soldered electronics assemblies. Generally, the criterion refers to the J-standard-004 classification for which fluxes are appropriate in which assemblies. It
also indicates that in the case of multiple coatings or fluxes, compatibility should be verified. The method for process validation is
critical to verify the reliability of a new design, but this testing is extensive and will not be practical for process control. In fact, some of
the examination in the process validation stage will be helpful when
developing a process control plan.
Ideally, the electrochemical reliability should be tested with boards
and components that are representative of the new assembly. The
heating cycle, measured by reflow profile, is also a critical factor in
the function of flux residues. Cleaning processes should also be verified with a method such as SIR on the IPC-B-52 board. This test
board allows for use of the same board materials as the actual design and includes tests on common components. So, testing this
way takes one more step closer than the flux classification method,
toward mimicking the actual design.
Once the optimized assembly has been achieved, this type of indepth testing should be done to qualify the assembly design and

TM-650 Method 2.3.25 provides three methods for process control
regarding, namely the detection and measurement of ionizable surface contaminants by resistivity of solvent extract, commonly referred to as ROSE testing. This test method has been an industry
standard for decades and has been under scrutiny because the
pass/fail criteria in the J-001 up to rev G do not reflect the reliability
standards and materials of today. Further than that, its results have
been shown to conflict with results from SIR. Aside from that ongoing industry shift, the test method can simply be impractical for
precise process control.
From another angle, process control starts at the beginning of the
assembly process and incoming cleanliness of boards and components can be just as important as the final cleanliness of the assembly. This also could be achieved more effectively by a test
method able to extract from surfaces on a smaller scale.
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Zusammenfassung
Die Beurteilung der Oberflächenzuverlässigkeit elektronischer
Schaltungen kann kompliziert sein. SIR gilt als bewährte Prüfmethode speziell bei dendritischem Wachstum auf der Oberfläche.
Aufgrund zunehmend komplexerer Schaltungen steigen die Anforderungen, daher erfasst man die elektrochemische Zuverlässigkeit
auch mit anderen Methoden. Ziel sollte immer eine echte Prozessund Materialinteraktionsuntersuchung sein, die nicht nur die Zuverlässigkeit des Flussmittels, sondern insgesamt die Zuverlässigkeit einer Schaltung berücksichtigt.

Résumé

Source: Indium Corporation

L‘évaluation de la fiabilité de surface des circuits électroniques
peut être compliquée. SIR est une méthode d‘essai éprouvée, en
particulier pour la croissance dendritique de surface. Par suite de
la complexité croissante des circuits, les exigences augmentent et,
par conséquent, la fiabilité électrochimique doit être capturée avec
d‘autres méthodes. L’objectif doit toujours être une véritable enquête sur les processus et les interactions des matériaux, en tenant compte non seulement de la fiabilité du flux, mais également
de la fiabilité globale d’un circuit.

SIR test board according to IPC-B-52 (populated on left, unpopulated on right).

Localized extraction with IC
An emerging method that has gained popularity over the last decade is localized extraction followed by IC (Ion Chromatography) for
critical cleanliness control, commonly referred to as the C3 test.
This method uses a small nozzle to test a small section of the board
by extracting a solution of water and ionic species into a test cell for
testing. Current is passed through the extract and the time to reach
a level of continuity is measured. Failing results may be investigated
to diagnose which ionic species are present and lead to the root
cause.
This type of testing is useful for spot checking potential problem
areas on a board, such as low standoff components, high thermal
mass areas, sections with selective soldering, and assemblies that
are cleaned. Most importantly, a localized extraction method can
easily be incorporated into a quality assurance protocol to verify
consistency in test results over time and over many assemblies.
Localized extraction will dissolve any ionic species left on the board.
Common sources for ionic material on circuit boards are varied, including board fabrication and plating residues, substances from
human interaction, flux residues, solder mask, etc. This encompasses intentionally-added chemicals as well as unintentional
contamination. Considering this, whenever unacceptable results
are encountered, it is an invitation to investigate what changed in
the process and the bill of materials (BOM). During process development, a “normal” range of results should be defined, but when
results fall outside of the expected range, there can be many potential reasons.
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Zusammenfassung russisch
Оценка надежности поверхности электронных
коммутационных элементов может быть сложной. SIR как
проверенный метод контроля особенно хорошо подходит для
роста дендритов на поверхности. Вследствие увеличения
сложности коммутационных элементов требования
возрастают, из-за чего электрохимическая стойкость также
регистрируется с помощью других методов. Целью всегда
является настоящее исследование взаимодействия процессов
и материалов, которое учитывает не только надежность
флюсующего материала, но и в целом надежность
коммутационного элемента.

Conclusions
Surface reliability assessment can be complicated, but careful investigation and understanding of the mechanisms and methods
lead to success. SIR will continue to be the most desirable method
because it directly tests for the interaction of the process and materials, in the same way the failure mechanism propagates on an assembly. Other tests may be more practical for process control, but
it is necessary to always correlate these results to SIR testing, preferably on a B-52-style test coupon. This assures a true Process and
Materials Interaction Investigation (PMI), considering not just flux
reliability, but the reliability of a complete assembly.
www.indium.com
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Source: Asys Electronics

PRODUCT UPDATES

Material logistics delivers end-to-end solutions
Monitoring machine availability while keeping
an eye on material flow and ensuring that
product stations are supplied with material at
the right time – these are the challenges that
production managers face. ASYS now provides end-to-end material logistics solutions
that network all of these elements and automate the supply of materials.
“It was a logical step to look at the processes
away from the line, to implement the
necessary automation measures there as
well. We have focused on the material flow in
production, which have to run smoothly at all
times to meet production targets,” explains
Florian Ritter, Unit Director Software Solutions & New Business.
That means all types of production material
should be transported autonomously, from
trays, magazines, raw materials and component reels to other process materials, such
as soldering pastes, adhesives and cleaning
rollers. Support is provided by AIVs (autonomous intelligent vehicles) which transport
material autonomously. These smart systems

are self-organizing. Fleet management is designed so that each robot is assigned a task
to complete. As smart systems, they automatically detect and avoid obstacles, navigating the shortest path to their next point.
But the company does not only supply autonomous robots for material logistics – it provides an end-to-end solution that includes
machinery, AIVs, and software and networks
all elements for maximum profitability. “We
are seeing a trend for processes within a line
to be separated from each other, which is
partly due to different cycle times. This separation creates new transport routes for materials, which is where we bring in material
logistics,” says Ritter. Higher-level software
provides a virtual map of the production line,
which is done by the company’s Material
Manager (AMM). It collects information from
all systems and uses the data to make the
right decisions, such as when the robot has
to set off to deliver the material to the production station on time.
To establish autonomous production in the

ASYS provides end-to-end material logistics solutions
that automate the supply of materials.

long term, there are often extensive requirements to be met, which take time. However,
production tasks can initially be semi-automated. “In the next step, it is then very easy
to ramp up to the fully automated solution.
This means that we can walk in step with our
customers on the long road to the smart factory and deliver the right degree of automation for each implementation phase,”
Ritter sums up.
www.asys-reinraum.de

Turn Vision into Reality
focus on extreme accuracy

Meticulous protective coating with Protecto!
The use of protective coatings improves the quality and durability of your products.
Our Protecto selective conformal coating system protects sensitive electronic assem-

All-inOne
lacquerin
g

blies from damage by corrosion or other environmental influences. The multifunctional
lacquer applicator enables all standard protective lacquers to be precisely applied by
dispensing, spraying, jet or curtain coating – with absolute precision and reliability!
The system also is available as a production line design with lacquer dryer.

www.rehm-group.com
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Improving the growth of animals, plants and algae

The powerful impact of protecting
future LED lighting applications
Jade Bridges describes some interesting applications of LEDs and looks at how modern protective compounds and thermal management materials are enhancing the performance and prolonging the life of LED
lighting units exposed to challenging indoor and outdoor environments, with positive powerful results.

Source: Electrolube

Jade Bridges is Global Technical Support Manager at Electrolube

This graph shows the affects of lumincance and CCT at different potting depths of UR5634.

I

t is hard to ignore the phenomenal growth of the LED market,
spurred on by new applications, advertisements for energy saving
and company policies to switch to more efficient lighting systems.
In conjunction with the design freedom and application possibilities
now offered by the technology, LEDs are predicted to take almost a
70 % share of the lighting market and be the most commercially vi1)
able lighting technology by 2020 .
The outdoor lighting market is a typical area where LEDs have
opened up new opportunities for architectural designs in a host of
applications, including under-floor lighting in heavily trafficked areas.
This is a particularly demanding environment for LED lighting, yet it
is increasing in popularity thanks to the long life and compactness
of LED arrays, which make them the better option for hard-to-access spaces.
Protecting lighting installed under a walkway involves the use of encapsulation resins which fully encase the LED array. The resin has to
resist abrasion from pedestrian footfall, be UV stable and must not
affect the color temperature of the light emitted. When such tough
resins are required, epoxy based systems are often considered, but
standard epoxy resins are not UV stable and will yellow over time.

54

EPP EUROPE November 2018

Moreover, tests have shown epoxy resins to be vulnerable to abrasion; due to their hardness, they tend to scratch and, where a
clear resin is concerned, leave white marks on the surface.
Clear polyurethane systems, such as Electrolube’s UR5634, offer
good UV stability and a degree of flexibility, which means that when
the surface is scratched or scuffed, it does not mark in the same
way as an epoxy resin and thus preserves and prolongs the cosmetic appearance of a lighting unit to which it is applied. Where
color temperature shift is concerned, the company conducted tests
that determined that this it is directly related to the amount of material applied and the potential physical stresses (temperature,
shrinkage) exerted on the LED during the cure profile.
The potting depth of UR5634 affects the color temperature shift. As
the shift only happens as a result of the interaction with the LED,
once the first layer is potted it is possible to pot again with more
resin to ensure adequate protection is achieved without further affecting the color temperature of the light emitted.
The compromise between potting depth (and therefore the degree
of protection achieved) and color temperature shift is a critical one.
In the first instance, the level of protection can be controlled by the
material type or chemistry used; a standard conformal coating, for
example, will offer a base level of protection against humidity, salt
mist, etc. Next, a thicker two-part coating can be applied to provide
enhanced protection against condensation and (if present) corrosive

Source: Electrolube
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The percentage of reduction in luminous flux after H S exposure.
2

gases. Finally, an encapsulation resin may be applied and its thickness adjusted to achieve the desired level of protection. Let’s now
consider other, exciting new applications for LED lighting and the
protection challenges these pose for the designer.

Algal cultivation
Algae produce organic food molecules, using just carbon dioxide
and water, via the process of photosynthesis. An important by-product is oxygen, accounting for around 30–50 % of the net global
oxygen supply available for respiration. Along with the formation of
food molecules and oxygen production, algae are also grown for use
in food processing, with applications ranging from the reduction of
ice crystal formation in ice cream to the clarification of beer and
2)
wine .
It is possible to monitor and control the environmental conditions
for algae growth by varying the wavelength of light used, simulating
specific conditions for particular strains. Traditionally, high pressure
sodium-metal halide/fluorescent lighting has been used for this purpose, but the toxic materials contained within these units present a
contamination hazard, should they be damaged during harvesting.
Moreover, the wavelength of the light emitted is not optimized for
photosynthesis, rendering the process inefficient. An alternative approach is to use LEDs, which are safer to use in a food production
environment. Importantly, it is possible to control the wavelength of
the light emitted by LEDs, leading to increased growth rates and
process cost reductions.
As in the case of the company’s outdoor architectural lighting application, the LEDs used in algal cultivation must be protected. Algae
are typically grown in photo-bioreactors to avoid contamination or
growth of unwanted species, and in order for LED lighting to function in these vessels it must be protected – principally against permanent contact with water. While it is general practice to seal units
with optically clear encapsulation resins, a compromise has to be
made concerning the potting depth, which will have an impact upon
both the level of protection achieved and the desired wavelength of
the emitted light.
It is important to note that LEDs generate heat; any air voids in the
resin close to the surface of the LED arrays will cause hot spots to
develop, increasing the ambient temperature in the vicinity of the
LED and thus reducing its operating lifetime. Appropriate resin
choice is important here, as certain properties like viscosity will affect void formation.

At this point, the need for protecting the LED lighting array against
potentially damaging environments has been addressed, but what
of ancillary equipment such as power supplies and control units?
Control units may be located on site or installed remotely, and are
also likely to require protection from the environment. These units
may also be wireless enabled, in which case the dielectric constant
or relative permittivity of the resin should be considered. Typically,
relative permittivity values of around 3 to 4 are ideal but as applications and signal frequencies vary, it is important to test the protecting compound in situ to ensure that it meets the specification.
Controllers are often fitted with internal temperature sensors, such
as positive temperature coefficient (PTC) thermistors, which may
require the use of thermally conductive compounds to ensure that
all air gaps are minimized to improve heat transfer to the sensor surfaces. Thermal management pastes, room temperature vulcanizing
(RTV) compounds and gap filling products are often used for such
applications, the final choice depending on the geometry of the sensor and correspondingly the size of any air gaps that may be present. The chosen thermal management material must also remain
stable at the applied thickness in order to achieve the best thermal
transfer to the sensor.
Products such as the recently introduced HTSX can provide low
thermal resistance and excellent stability over a wide operating
temperature range, but as a thermal interface material, it is designed to be applied in thin films. If the air gap present is greater
than 200 microns, results may be improved if a gap filling or RTV
curing material, such as HTCPX or TCOR is used.
For power supplies an encapsulation resin can serve two purposes:
protection from the environment and heat dissipation. For example,
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The applications reviewed in this article highlight the importance of
electro-chemical products and their ability to protect LEDs and associated products from adverse environmental conditions while at
the same time ensuring efficient heat dissipation from these components. As with all electronics applications, the correct choice and
implementation of conformal coatings, encapsulation resins and
thermal management materials is critical to the performance and
life expectancy of an LED product and these issues should be considered at the earliest stages of the design process.
The company has become a well-respected global supplier to this
rapidly growing market, providing technical support and guidance on
material choices to designers and manufacturers of LED lighting
systems across a wide range of applications and environments,
spanning everything from weather-resistant street lighting to sleek,
modern interior lighting designs.
electronica, Booth B4-315; A2-437
www.electrolube.com

Close up of some typical algal growth in a photo-bioreactor.

the UR5633 provides very high levels of thermal conductivity combined with excellent resistance to water and tolerance of low temperatures. However, the viscosity of this two-part polyurethane
resin is very high and so it may not be suitable for space-limited applications where air voids are likely to be formed. Remember, air
voids in an encapsulated unit can create hot spots, leading to reduced performance and shorter lifespan. Lower viscosity resins,
such as the company’s two-part ER2221 epoxy resin may be more
appropriate in this case, while high performance resins such as the
ER2225 offer additional useful properties, including chemical resistance and tolerance of high temperatures.

Lighting the way to better animal welfare
LED based lighting technology is now also helping to improve the
health, wellbeing and yield from agricultural livestock. Many studies
have shown that improving the quality of light in animal enclosures,
pens and barns reduces stress, while utilizing LEDs of a specified
wavelength can tackle other issues, such as the attraction of flies to
the light source. The color temperature of the light has also been
shown to have an impact on the growth and positive behavior of
chickens. Not surprisingly therefore, the poultry industry is gearing
up to retrofit as many as 600,000 barns with LED lighting over
3)
the-315 coming years .
Lighting in these environments is required to meet IP66 rating for
dust tightness and resistance to ingress from high pressure water
jets. It must also be resistant to corrosion (particularly corrosive
gases that can be present in poultry barns), high humidity and potential impact damage. Protection compounds, such as conformal
coatings and encapsulation resins, provide the long-term protection
required to meet the rigours of these demanding environments.
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Zusammenfassung
Der Artikel beschreibt Anwendungen von LEDs und betrachtet, wie
moderne Schutzüberzüge und thermische Managementmaterialien
die Leistung und die Lebensdauer von LED-Beleuchtungseinheiten
speziell unter rauen Umgebungsbedingungen im Innen- als auch im
Außenbereich verbessern.

Résumé
L‘article décrit les applications des LED et comment les revêtements de protection modernes et les matériaux de gestion thermique améliorent les performances et la durée de vie des unités
d‘éclairage à LED, en particulier dans les environnements intérieurs et extérieurs difficiles.

Zusammenfassung russisch
Статья описывает применение светодиодов и рассматривает,
как современные защитные покрытия и материалы для
регулирования температуры улучшают производительность и
срок службы светодиодных осветительных приборов, особенно
в суровых условиях окружающей среды при эксплуатации как
в помещениях, так и под открытым небом.

PRODUCT UPDATES

PCB + ASSEMBLY

Coaxial cable stripping machine for diverse wires and cables
The CoaxStrip 6580 from Schleuniger will
win over customers with its powerful drives,
which deliver an excellent performance increase of 20 % and a significant increase in
blade life. Highlights of the new coaxial cable
stripping machine are increased stripping
quality and newly implemented processing
functions.
Powerful and precise drives that deliver an
excellent performance and an extremely
wide processing range are just some of the
inherent benefits of the coaxial cable stripping machine. It also has a high-performance
control software and intuitive color touch
screen with its innovative user interface. The
new design of the stripping head will also
further increase stripping quality.
Unique processing functions
The company’s innovation includes processing functions which enable optimum processing of diverse wires and cables covering
a wide range of applications. For example,
the “cable diameter verification” function
prevents incorrect cables from being processed, and the “automatic cable retraction

function” helps when processing flexible
cables with longer strip lengths. Numerous
programmable processing parameters guarantee high processing flexibility and quality.
Lower costs and higher productivity
The high-performance control software S.ON
saves raw material data in the stored libraries, and processing parameters are calculated automatically based on the raw material data. Cable programs can also be
loaded using a barcode scanner for quick,
error-free changeovers. The cutting blades as
well as the centering and clamping jaws are
ideal for use with a wide range of coaxial,
triaxial, multi-conductor cables and discrete
wires. All processing parameters are stored
in memory and easily recalled. No mechanical adjustments are required to cover the full
range of possible applications. With this technology, downtimes are virtually eliminated.
Machine maintenance has also been made
easier as the safety cover can be removed
without any tools.
Reduction in operating costs
The four-blade design ensures that even very

thin, hard-molded or slightly out-of-round insulations can also be stripped. The cutterhead adapts precisely to the cable diameter,
reducing wear and significantly increasing
blade life, thereby decreasing operating
costs. The CoaxStrip 6580 also provides the
best conditions for ensuring high-quality,
flawless stripping since the blades are positioned on the same plane and therefore do
not generate any transverse forces when incising and removing the insulation. By making incisions that are linear and perpendicular
to the cable axis, the machine ensures clean,
precise incisions. The unique four-jaw centering system is mounted adjacent to the
blades and ensures that the cable is perfectly
centered during the stripping process. With
its high production performance and unique
processing functions, it is well suited for use
in a wide range of industries, including both
the automotive and the information and communications technology sectors.
www.schleuniger.com
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PACKAGING

Tidy workplace and precise results

Volumetric dispensing
without contamination

Source: Intertronics

Franklin Electric, a manufacturer of water and fuel pumps, faced a difficult challenge when tasked with
optimizing dispensing processes at their Czech production site. The objective was to reduce the waste of
UV curing material during the application process.

Source: Intertronics

The system has a cavity pump that has a suck-back function
to ensure cleanliness.

The eco-PEN450 system provides repeatable, precise volumetric dispensing.

D

ispensing equipment previously used by the company had
been very inaccurate, not only did it create unnecessary waste,
but it also caused high costs in material and additional cleaning efforts.
After completing preliminary tests, the company’s team was convinced that the preeflow eco-PEN450 precision volumetric dispensing system would support their intentions. The system was fully integrated with the help of preeflow’s partners in Germany. Made by
ViscoTec, the dispensing system provides repeatable, precise volumetric dispensing with consistent results every time. For Franklin
Electric, it vastly reduced both material usage and cleaning costs,
which was associated with large amounts of excess adhesive produced by the old dispensing system.
The progressive cavity pump that is now being used has a reliable
suck-back function which ensures cleanliness on the work-piece
and also at the workplace, as well as precise dispensing. The integration of the new dispenser was very simple and the operators
found it easy to implement.
The preeflow eco-PEN450 system has made it possible to dispense
without contamination. The result is considerably less cleaning effort and a quicker processing time.
Franklin Electric, headquartered in the USA, is constantly striving to
improve internal processes. They work with high-tech machines, including the eco-PEN450 dispenser, which is available in the UK and
Ireland from the sales partner, Intertronics.
www.intertronics.co.uk, www.franklin-electric.com
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Zusammenfassung
Ein Hersteller von Wasser- und Kraftstoffpumpen sollte die Dosierprozesse in seiner tschechischen Produktionsstätte optimieren und
beweist, dass die Verwendung von UV-härtendem Material während des Applikationsprozesses reduziert werden kann.

Résumé
Un fabricant de pompes à eau et à carburant a voulu optimiser les
processus de dosage dans son usine de fabrication tchèque, en
prouvant que l’utilisation du matériau à séchage UV peut être réduite pendant le processus d’application.

Zusammenfassung russisch
Производитель водяных и топливных насосов оптимизирует
процессы дозирования на производственных мощностях в
Чехии и доказывает, что использование отверждаемого УФ
материала во время процесса применения можно уменьшить.

PRODUCT UPDATES

PACKAGING

Smart dispensing robot, valve controllers and
pneumatic applicators

Source: Techcon

Techcon, a provider of precision fluid dispensing technologies presents the TSR2000
smart dispensing robot, their recently released smart valve controllers, and the new
TS2560 series pneumatic applicators.
The TSR2000 smart dispensing robot is designed specifically for precise fluid dispensing applications and is compatible with all
valve types and controllers. The user-friendly,
smart PC-based software makes the robot
easy to program and simple to operate. The
vision system allows the robot to automatically correct part misalignment and shorten
programming time via pattern recognition
feature.

The company’s series of smart valve controllers include the TS550R, TS560R, TS570R
and TS580R. Equipped with a universal
power supply, the smart valve controllers are
fully ‘plug and play‘ and can be used immediately, anywhere in the world.
The smart controllers are equipped with
Ethernet and WiFi interfaces that allow users
to configure the exact parameters, and monitor and control the process from anywhere.
This feature complies with Smart Factory
requirements of Industry 4.0.
The TS2560 series pneumatic applicator guns
allow for the processing of the company and
standard sealant cartridges with ease. Available in both palm grip and pistol grip options,
the TS2560 dispensing gun is ideal for dispensing silicones, greases and a variety of
other materials in a multitude of applications.

Source: Techcon

www.techcon.com

The TSR2000 smart dispensing robot has a userfriendly, smart PC-based software that makes it
easy to program and simple to operate.

Techcon has a series of smart valve controllers
that are fully ‘plug and play‘.

More efficient placement of flip-chips
While inline solutions with die bonders reduce productivity, ASM‘s smart solution decouples the wafer handling from the flip-chip
placement process. The combination of the
Sunbird inspection and packaging solution
and the Siplace TX micron machine improves
process stability, yield rates, and productivity,
with speeds of up to 78,000 cph.

Source: ASM

While inline solutions with die bonders reduce the
productivity and flexibility of SMT placement lines,
ASM offers a smart combination solution to
decouple the wafer handling from the flip-chip
placement process.

To combine dies and components in miniaturized modules, inline die bonders are used,
which take dies from the wafer to place and
bond them. With a maximum throughput rate
of 15,000 dies per hour, the die bonders can
slow other placement solutions down.
The combined solution decouples the wafer
handling and placement processes. To take
the dies from the wafer, it uses the Sunbird
back end solution, which can test, sort, and
mark up to 30,000 dies per hour.
To place the flip-chips, the micron machine is
used, which is part of the Siplace series.
Using glass-ceramic scales, a vision system,
vacuum tools, linear drives and control software, the Siplace TX micron with its two
SpeedStar heads can place up to 78,000 cph
with an accuracy of 15 μm @ 3 sigma. The
machine places flip-chips as small as 0402
(metric) with precision, as long as the dies on
the wafer have been prepared for flip-chip
placement (with bumps) and can be contacted via printed solder pads.
www.asm-back-end-systems.com
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Innovating test & measurement for the semiconductor industry

Testing platforms adapts to
evolving requirements

Source: Charlene Hesse

The rapid pace of development in the electronics industry requires companies to be very
responsive and adaptable to the dynamic landscape of innovations and disruptive technologies.
The semiconductor test system manufacturer Advantest has strategically aligned itself with
these trends to grow with the industry and to play a key role in its development.

The FVI16 floating power VI source for testing power devices is mostly used in
the automotive, industrial, and e-mobility markets.

F

ounded in 1954 in Tokyo, Japan, the company has proven its ability to adapt to trends and expand into many incipient markets
and technology segments over more than six decades. Their focus
is to provide semiconductor test solutions across the memory and
SoC tester markets, including AI, smartphones, automotive and display related industry segments.
In 2017, Advantest Europe GmbH with its headquarters in Munich,
Germany, was recognized as one of Germany’s Best Employers
2017 by the internationally-renowned consulting firm, Great Place to
Work. As an innovator, the European entities are focused on R&D
and boast three state-of-the-art facilities with numerous other support sites across Europe.

Adapting to the future landscape of the
electronics industry
As in the past, the company is looking forward into the future to anticipate and identify promising up-and-coming market trends that
are currently showing potential or are already on the rise. One solid
trend, for instance, is the demand for smart portable devices such
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as smartphones and tablets to deliver processing performance
without significantly compromising battery life. A long battery charging interval is a huge differentiator that can make or break even the
most promising products and technologies. Simply put, people demand a long battery life, but still crave faster, smaller, more featurepacked devices with power-hungry connectivity technologies like
5G. However, as is often the case, solving one problem produces
another and the same applies to the development of more sophisticated devices, where testing, especially SoC testing, has come up
against formidable challenges. These include higher voltages, data
encryption, low leakage battery powered designs, more complex
chips and rapid development cycles. However, test technology providers need to continue to meet the demand for low cost solutions
in high volume manufacturing environments. Today, the testing
space is defined by a large diversity of applications, requiring a similarly large variety in test methodologies. Companies that take the
high ground early, position themselves to benefit over the course of
a product‘s lifecycle.
Autonomous cars and e-mobility are trends that are under continuous development. They have rapidly evolved over the past few years
and the number of electronic components in today‘s vehicles has
exploded. From infotainment (car navigation, center console control), to autonomous driving (image sensors, AI), to vehicle control
(driving assistance, tire pressure monitoring, engine control), the
present and future potential of this market is phenomenal. The more
innovations that are developed, the more markets are created and
the greater the demand. Ensuring automotive-grade, zero defect
quality is essential in guaranteeing reliability, safety and market success.

Preserving high quality testing
Fortunately for the company, they are ahead of the game. Their wide
portfolio gives them the leverage to confidently expand into these
rising innovative sectors. The V93000 system is configurable to
match device needs, providing DC, digital, analog and RF capabilities on one tester platform. As testing needs change and develop
over time, the adaptability of this platform becomes a real benefit as
additional modules are added to expand functionality. The RF solution is particularly versatile, as it provides testing for a variety of devices with various levels of complexity, including mobile phones,
navigation systems, Wi-Fi, Bluetooth, IoT devices, etc. Up to 32 devices or RF ports can be tested in parallel.
Complementing the platform with the power analog FVI16 card,
which is mainly used for automotive, industrial and consumer mo-

Source: Charlene Hesse

Source: Charlene Hesse

R&D Manager, Jens Edelmann, demonstrates the V93000 platform and other
products in the demo room located at the Munich head office.

The company is adapting to the rapidly developing trends with their wide
portfolio of products that cover many markets.

bile charging applications, enables exceptionally flexible and transparent high-quality power testing. It utilizes shorter test pulses,
which not only saves testing time, but it also prevents the tested
device from healing up. Instead of using an analog feedback loop, it
features a digital feedback loop design that provides accurate and
reliable measurements. It also houses test processor technology
with 16 units per card, enabling customers to run tests in parallel,
time synchronized and with high throughput. This further decreases
testing costs, while improving flexibility and transparency.
The Wave Scale RF, MX, and MX HR channel cards are used on the
same platform for multi-site and in-site testing of RF and mixed-signal devices. Despite these cards having different capabilities, bandwidths and application targets, they are all future-oriented and
adaptable to future device test demands. Not only do they extend
testing capabilities, but also greatly reduce testing costs.
The T2000 test platform, with air and liquid dual capability, is also
available for many different applications, including IoT/module test
solutions, automotive and PMIC solutions, etc. This single test platform can cover all segments, including mobile charging technologies, automotive ASSP and battery monitoring. It features high parallelism and multi-site test technology for measuring DUTs (Device
Under Test). This significantly drives down costs and slashes the
time spent on program development and testing, which ultimately
reduces time-to-market. The additional benefits of this technology
include overhead reduction, consistent quality and traceability.
The company’s SoC pick-and-place handling systems are also a
powerful asset offering unique solutions to handle fine pitch devices
and apply precise temperatures. These systems primarily focus on
the automotive and consumer markets. The M4841 system has individual thermal accuracy with high reliability, contact force, and

throughput. It provides a high level of flexibility by operating across
a wide temperature range, with characteristically low jam rates. The
M4872 is best known for its active thermal control with a vision
alignment option and fast temperature boost. It also has high contact accuracy and accommodates high-power dissipation, which is
ideal for optimal yield. This system provides failure detection for applications that demand the highest quality.
As technologies evolve into more complex systems with higher performance capabilities, the future of semiconductor testers will
require ongoing development. Advantest will grow along with these
and other future innovations, adhering to its strategy of keeping test
costs low while delivering high quality, reliable testing solutions.
electronica, Booth A3-632
www.advantest.com

Zusammenfassung
Das rasante Entwicklungstempo in der Elektronikindustrie verlangt
hohe Reaktionsfähigkeit und Anpassungsfähigkeit an die dynamische Landschaft von Innovationen und disruptiven Technologien:
Die Lösung ist eine modulare Testplattform.

Résumé
Le rythme rapide du développement dans l‘industrie de l‘électronique nécessite une grande réactivité et capacité d‘adaptation au
paysage dynamique de l‘innovation et des technologies de rupture:
la solution est une plate-forme de test modulaire.

Zusammenfassung russisch

Source: Charlene Hesse

Быстрый темп развития электронной промышленности
требует способности быстро реагировать и адаптироваться к
динамической среде инноваций и прорывных технологий:
Решение — модульная платформа для тестирования.

Part of the Advantest team (from left to right): Stefano Ermolli (Vice President
of Sales & Marketing), Bernd Schwalenberg (Device Interface), Michael
Stichlmair (Managing Director), Jens Edelmann (R&D Manager), Toni Dirscherl
(Product Manager), Matthias Stahl (Business Development Manager),
Dieter Ohnesorge (Product Manager of RF Solutions).
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PRODUCT UPDATES

An angled-view camera module in the AOI
system THT Line, from Göpel electronic
GmbH, enables higher fault detection, especially for hidden components. In addition,
the automated test program generation and
optimization with MagicClick is also available,
considerably speeding up AOI programming
for inspection of THT assemblies.
The THT Line is an AOI system designed for
parallel inspection of components and solder
joints of THT assemblies. With an angledview camera module, labels and markings
that are visible only on the side of components can be detected. The camera module,
with up to eight angled-view cameras, also
offers increased fault detection for hidden
components. For example, components be-

hind down-holders can be detected. The
camera module is height-adjustable, which
guarantees an inspection height of 80 mm
and a component clearance of up to 140 mm.
On the software side, the THT Line now has
MagicClick, a software tool that provides fully
automated test program generation and optimization, particularly for THT solder joints.
With just one click and in the shortest time,
an AOI test program including component library is created. In this way, a productionready test program is available in only a few
minutes, resulting in significant cost savings
and efficient AOI use even for the smallest
volumes.
www.goepel.com

Source: Göpel electronic GmbH

Fast and reliable inspection of THT assemblies

The THT Line is an AOI system designed for
parallel inspection of components and solder
joints of THT assemblies.

Source: atg Luther & Maelzer

Flying probe systems with faster test time and lower costs

An A7–24 with a
customized manual
loading and unloading unit.

atg Luther & Maelzer GmbH extended its
range of flying probe test systems by launching a line for test areas of up to 40 ’’ width.

The oversized systems complement the standard line which can
load boards with sizes of up to
27 ’’ width.
Special network technology and
aerospace
applications
are
driving the demand for high test
coverage and 4-wire testing (Kelvin test) for large PCBs. However, 4– or 8-head solutions are
not satisfying customer requirements for speed and throughput.
The unique and industry architecture of the flying probe system
makes it possible to use a higher number of
probes per test area resulting in faster test
time and lower cost of test. To meet these

requirements, the company launched the
16-, 20– and 24-head machines with test
areas of up to 40 ’’ width. Depending on the
number of test heads, the resulting maximum test area sizes are 40 ’’ x 40 ’’, 40 ’’ x 50 ’’
or 40 ’’ x 60 ’’.
The Sales Director for Europe and responsible Product Manager, Peter Brandt, highlights: “The new systems make our high end
test methods now also available for the test
of oversized PCBs. When considering that
the 24 head version allows up to 15,000 contacts per minute, it is a significant leap forward for our customers.”
www.atg-lm.com

Reliable pick and place handler for volume production
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vice. All dedicated hardware is integrated in
the conversion kit and does not change the
base handler, maintaining full flexibility and
not impacting any loading, soaking, sorting,
or unloading core functions.
Syariffuddin A. Kamarudin, Product Manager,
comments: “Our solutions replace the previously applied hand test method, with obvious advantages in production volume and
reliability. Reliability has been of highest importance for the customer, as the LEDs are
used in the automotive industry.”
www.xcerra.com

Source: Xcerra Corporation

The Xcerra MT9510 XP pick-and-place
handler successfully passed the onsite buyoff for an automotive LED test application at
a leading lighting manufacturer. The solution
enables the customer to test high volumes
of LED devices with best temperature performance.
It leverages the exceptional temperature accuracy of the MT9510 test handler to ensure
full temperature control during test, while
the LEDs are turned on and producing heat.
In addition, its configuration accounts for the
sensitive surface areas of the LEDs, which
must not be touched while handling the de-

The MT9510 XP can test high volumes of LED
devices with best temperature performance.

The MRS-enabled SQ3000 from CyberOptics
Corporation has multi-process capabilities,
including 3D AOI, SPI and CMM applications.
It offers a combination of accuracy and speed
with the Multi-Reflection Suppression (MRS)
sensor technology, which identifies and rejects reflections caused by shiny components and surfaces. Effective suppression of
multiple reflections is critical for highly accurate measurement, making the MRS technology an ideal solution for a wide range of applications with exacting requirements.
The Ultra-High Resolution (UHR) MRS sensor
enhances the SQ3000 platform, delivering
superior inspection performance, suited for
the 0201 metric process and micro-electronic

applications, where an even greater degree
of inspection reliability is critical.
The system has been widely used for 3D
AOI and can now be used for 3D SPI for accuracy, repeatability and reproducibility –
even on the smallest paste deposits. Combined with the easy-to-use software, SPI
has reached a new level of precision for the
most stringent requirements.
Additionally, the SQ3000 can be used to attain accurate coordinate measurements
faster than a traditional Coordinate Measurement Machine (CMM) – in seconds, not
hours. The first in-line CMM includes a software suite for use in industrial metrology,
semiconductor, microelectronics and SMT

Source: CyberOptics Corporation

In-line 3D multi-function inspection and measurement system

The MRS-enabled SQ3000 system has 3D AOI,
SPI and CMM capabilities.

applications.
Customers can use the 3D multi-function
system to improve yields, quality and operational efficiencies in their facilities.
www.cyberoptics.com

Solder paste inspection with M2M communication

Source: Yamaha IM Division

Yamaha Motor Corporation USA‘s
Intelligent Machinery (IM) Division
announces the launch of the YSi-SP,

the first advanced 3D solder paste inspection
(SPI) machine. It is used to inspect the printing quality (volume, height, area, misalignment) of solder paste after it has been
printed onto a PCB, offering true volumetric
measurement and powerful process optimization capability.
The YSi-SP performs high-speed, high-accuracy 2D and 3D solder paste inspection with
a single head, employing image high-resolThe 2D and 3D ution switch-over for exceptional flexibility in
a single machine.
SPI machine
offers volumet- The solution seamlessly communicates with
ric measureother Yamaha machines to perform such Inment and has
dustry 4.0 tasks as automatic changeover,
powerful prosolder misalignment adjustment, and autocess optimization capability. matic conversion of glue inspection data
from the dispenser. This is all possible due to
the company’s expertise as a manufacturer

of a full lineup of integrated SMT assembly
equipment. While offering a comprehensive
Statistical Process Control (SPC) data package, the YSi-SP can also be equipped with
various optional features including bonding
and foreign matter inspection.
In making the announcement, George Babka,
Sales General Manager, said, “The launch of
the YSi-SP enables us to supply all of the primary machines required for mounting processes under the Yamaha brand. This includes printers, dispensers, solder paste inspection, surface mounters and automated
optical inspection (AOI) systems. This enables our customers to build their production
lines with the highest capabilities, efficiency,
and quality.”
www.yamaha-motor-im.de/en
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High potential testers used on long cables

Measurements of wire and
insulation resistance
Copper cables surround all aspects of modern technology, and despite increasing applications for fiber optics
in communications, copper conductors will continue to be employed to deliver power, effect electrical control,
and carry signal data inexpensively for the foreseeable future. As long as industry demands copper cables for
such applications, these manufactured items will require testing to ensure proper function and conformance to
quality standards. In some application, mid-life in-situ testing prior to the end of the product‘s useful life is also
required. Failure to test adequately may lead to significant economic losses or catastrophic results.
Christopher E. Strangio, President and founder of CAMI Research.

M

ature and readily-available technology exists to test electronics cables and wire harness of less than 10 ft (3 m). Testing cables of tens, hundreds, or thousands of feet makes new demands on the test equipment, test procedures, and for the operator
to obtain accurate test data without damaging the equipment or endangering the safety of the operator. This article focuses on these
issues.

Electrical difference between long and short cables
Capacitance makes a difference. Two or more insulated conductors
that are bound into a cable develop capacitance between the conductors. This natural, unavoidable effect results from the proximity
of conductors separated only by a thin layer of insulation. An electric
field develops between parallel conductors, just as it would between plates of a capacitor. In this case, these plates are long, narrow filaments of copper. Capacitance will increase depending on
the cable length, wire twisting, and presence of a shield around the
conductors.
Good-quality twisted pair Ethernet cable has a capacitance of about
17 pF per ft. In the absence of an iron core or other material that
concentrates the magnetic flux, which is located in close proximity

to the cable, inductance only plays a small role compared to capacitance in affecting signal transmission through a long cable.

Increase of capacitance affecting wire resistance
measurement
Acquiring data about wire resistance typically occurs by the application of short, DC pulses. The output impedance of the driver in
combination with natural cable capacitance will create a parasitic
low-pass filter. With high enough cable capacitance, it will drastically
distort the measurement pulse and introduce error.
Wire resistance measurements occur at a low, fixed voltage, typically +10 V, and little opportunity exists to raise the voltage or lower
the output impedance, in order to charge the cable capacitance
faster. The pulse, however, can easily be lengthened to allow sufficient time for the pulse‘s test voltage to be reached before capturing the measurement on its falling edge.
The capacitance picture becomes more complex when three or
more conductors run in parallel through a cable, and especially if a
surrounding metal shield exists. In this case, the capacitance between a wire being measured and its surrounding forest of copper
can be much greater, accentuating the effect described above.

Source: CAMI Research

Source: CAMI Research

Visualization of cable
capacitance.
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Acquiring data about wire resistance
typically occurs by the application of
short, DC pulses. The output impedance
of the driver in combination with natural
cable capacitance create a parasitic
low-pass filter.

Source: CAMI Research

Visualization of parasitic capacitance in a multi-conductor cable.

The impediments to a good measurement of wire resistance in the
presence of high capacitance is overcome by simply waiting longer
for the result. For cables longer than 10 ft. (3 m), the pulse width
(dwell time) is increased as much as necessary to achieve reasonable data. Typically, resistance measurement of 64 individual conductors in a 2-ft-long multi-conductor cable will be complete in
about 2 seconds on a CableEye test system, manufactured by
CAMI Research. Lengthening the cable to 20 ‘ may require about 3
seconds, and lengthening it to 200 ‘ could take about 11 seconds for
the result.

Increasing capacitance affecting insulation
measurement
Ten feet of 22-gauge stranded copper wire has an ideal resistance
of about 0.16 Ω. For good signal transmission, the lower the resistance the better. Wire insulation, however, has the opposite requirement – the higher the resistance, the better.
Making measurements on modern insulation, whose values are
typically 100 MΩ or more at a thickness of only 25 mils (0.64 mm),
imposes very different requirements on test equipment compared
to measuring copper. While a low voltage of +10 V or less will push
enough current through a copper wire to make highly accurate resistance measurements, hundreds or thousands of volts may be
necessary to push enough electrons through good insulation to obtain a measurable current. Test equipment designed to do this is
typically referred to as a hipot (high potential) tester.
6
9
When insulation resistance in Megohms (10 Ω) or Gigohms (10 Ω)
is measured, the leakage current through the insulation can be
found in microamps, at a specified voltage to compute this number.
An additional test is aimed to certify that the insulation does not
suffer dielectric breakdown at a specified voltage, which is typically
a voltage higher than the one used to measure leakage current. Dielectric breakdown occurs when the insulation (the “dielectric“) ionizes (typically at a pinhole point in the insulation) to form low resistance conductive path through the insulator. Insulation which experiences dielectric breakdown will not only fail the test, but will
render the cable damaged and unusable as the result of a small,
open tunnel where insulation had once isolated the environment
from the copper conductor.
As with copper wire measurement, a high voltage pulse was first
used, but only the leakage current at this voltage was measured,

which quickly created problems.
First, for the safety of the operator when high voltage
test equipment is used, the maximum permissible output current is limited to 1.5 mA. In fact, in practice, the
maximum limit, also called “trip current“, is preferred to
be even less. Why? Should a pinhole opening in the insulation develop at a typical test voltage of 1,000 Vdc, the
current will rapidly rise to the trip limit. Which means that
at 1.5 mA, 1.5 W of power (1,000 V x 0.0015 A) would
focus on an extremely narrow pinhole channel, with timing as fast as a lightning strike. The heat that is developed
during the microseconds of a discharge could burn a hole
in the insulation or vaporize copper on the wires‘ surfaces, permanently damaging the cable.
It is desirable to keep the trip current low. However, this
may impose a cable capacitance restriction. The current
that must flow into the cable, “i“, as the test voltage “V“
is applied, is a function of the cable‘s parasitic capacitance and the rate of change of the rising voltage, “dV/
dt“: i = C dV/dt.
The shorter the rise time of the voltage (large dV/dt), the greater the
inrush current needed to charge the cable‘s parasitic capacitance. If
the ramp-up is too fast, the trip current is exceeded before the test
voltage is reached, which results in the test system shutting the
voltage down before a leakage measurement can be taken. This
situation is indistinguishable from a true insulation breakdown
where the trip current is also exceeded.
As a cable increases in length, so does its capacitance, which
further limits the rise time. Thus, to reach the test voltage without
first hitting the trip current, care must be taken to adjust the voltage
ramp in accordance with the length of the cable – the longer the
cable, the slower the ramp up.
The CableEye HVX Tester has a ramp that can be adjusted from 150
to 5,000 V/s. For cables not exceeding 10 ft. (3 m) and voltages not
exceeding 1,000 Vdc, the maximum ramp rate will work well. The
system has been tested on a cable exceeding 6,000 ft. (2,000 m) at
a ramp rate of 150 V/s. Interestingly, the increasing wire resistance
of such a long cable helped to slow the charging current, but also
required a 10 second minimum dwell time. This ensured that the full
cable length reached the test voltage prior to making a leakage
measurement.

Insulation resistance testing in the presence of a
shield
In a multi-conductor cable in a linear hipot test, high voltage is applied to one wire at a time with all other conductors at ground potential. The test advanced by incrementally stepping through each
conductor, applying voltage, and making a leakage measurement.
This maximized the likelihood of detecting an insulation flaw in the
cable. The required total test time increases directly with the
number of conductors (hence the word “linear“). In most cables,
the capacitance is about the same between a conductor at voltage
and all of the other conductors at ground, and in the absence of insulation flaws, the insulation resistance for each should also be
about the same.
If a shield surrounds the conductors and must also be tested, the
shield capacitance can be an order of magnitude higher than that of
any other conductor, and current flow during ramp-up typically hits
the trip current before the test voltage is reached, falsely showing a
failure on the shield. Very little is gained by applying voltage to the
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Hipot test results after programming tester to keep
shield at ground potential.

Source: CAMI Research

Zusammenfassung

To reach the test voltage without first hitting the trip current, care must be
taken to adjust the voltage ramp in accordance with the length of the cable.

shield and measuring its leakage to the totality of all other conductors. So simply programming the system to keep the shield at
ground potential for the duration of the test alleviates this problem.
Finding leakage between each conductor and the shield is the goal,
and this is accomplished without ever needing to apply voltage to
the shield itself, as long as the conductor of interest is measured at
high voltage against a grounded shield.

Um genaue, zeitnahe und sichere elektrische Messungen des Kabel- und Isolationswiderstands in langen Kabeln zu gewährleisten,
müssen die Hochspannungs-Kabeltester unter anderem und wie im
Artikel zu lesen, Kontrollen zur Einstellung der Rampenrate und
Verweilzeit vorweisen.

Résumé
Afin de garantir des mesures électriques précises, rapides et garantie de câble et la résistance d‘isolation dans les longs câbles,
les testeurs de câbles haute tension doivent, entre autres et
comme décrit dans l‘article, disposer de commandes pour régler le
taux de rampe et le temps de séjour.

Zusammenfassung russisch
Для обеспечения точных, своевременных и надежных
электрических измерений сопротивления кабелей и изоляции
в случае длинных кабелей тестеры кабелей высокого
напряжения, помимо прочего, должны обладать функциями
контроля для настройки скорости рампы и времени ожидания.

Potential danger in testing long cables at high
voltage
For safety reasons, most hipot test equipment limits the maximum
current flow produced by the equipment when a low resistance
path develops during a test. Thus, should an operator inadvertently
make contact with open pins during a high voltage test, the current
flow is not sufficient to endanger the operator‘s life. However, when
testing long cables, the energy stored in the cable must also be
2
considered: 1/2 CV .
As the test voltage increases, the energy stored also increases with
the square of the voltage. So, a cable tested at 1,000 Vdc compared
to 10 Vdc stores 10,000 times the energy. Depending on the conditions, inadvertent contact with an open pin at the far end of a long
cable may pose a lethal danger, particularly if a nearby individual remains unaware that a high voltage test is in progress. Caution
should be taken to cap open cable ends and inform anyone nearby
about the plans for testing.

Conclusion
The presence of parasitic capacitance in cables longer than 10 ft.
(3 m) necessitate an increase in measurement time, to obtain an accurate reading of a cable‘s wire and insulation resistances. Inrush
current experienced at the start of high voltage insulation tests
require a controlled ramp to prevent exceeding a maximum safe current limit of 1.5 mA. A slow ramp-up in voltage to accommodate this
requirement may significantly increase the test time. Because of
the increased capacitance of a shield conductor and the resultant
difficulty in reaching test voltage on the shield due to high initial
charging current, insulation testing involving the shield may be limited to wire-to-shield only, and application of voltage shield-to-wire
eliminated without loss of confidence in the shield insulation. Great
care must be exercised by the technician during high voltage tests
on long cables to avoid electric shock, as a potential lethal discharge
current may far exceed the current produced by the tester itself. To
ensure accurate, timely, and safe electrical measurements of wire
and insulation resistance in long cables, hipot testers need to offer
controls to set ramp rate, dwell time, and selectively exclude particular conductors, such as the shield, from application of high voltage.
electronica, Booth A3-655; A3-107
www.camiresearch.com
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Accurate and reliable data with inspection hardware and self-programming software

Driving M2M communication
Long-term accuracy and stability of assembly equipment and the data transmitted to other
assembly equipment are keys to M2M communication. This is especially true of automated optical
inspection (AOI) and automated solder paste inspection (SPI) equipment. Without that accuracy
and true M2M communication, the Smart Factory cannot exist.
Norihiro Koike, Saki Corporation

Source: Saki Corporation

SPI and AOI are an
integral part of M2M
communication.

E

lectronic assembly companies are lining up to be part of initiatives, such as Industry 4.0 and the Smart Factory. Many of
these have been driven by the major pick-and-place manufacturers
who are working to integrate their assembly lines with equipment
and processes that can operate without an operator. These lines
need to function in all types of production environments without
even a micron of deviation. Fiducials relayed from one machine to
another must be precise and accurate and centers aligned. Data collection must also contain the necessary parameters and be accurate and easily transferable, with each system operating in sync
with the other systems in the line. This operation must be maintained for years, without having to stop for repair, to alter the process, or to tweak, realign, or recalibrate the equipment.
A lot more is now demanded from inspection equipment. There are
more customized boards and variations in the printed circuit boards
being produced. Boards might look the same, but can actually be

different, so they need to be programmed differently. With shorter
product life cycles, configurations change frequently. Inspection machines are being created that are easier to program, handle, are
more accurate, and that adapt to more board types. All the parameters and variations that can be encountered have to be accommodated, even if they’re only needed for small production runs. The
complexity of production has increased so greatly that the equipment and lines must not only be easy to control, but also controlled
by one system. No longer can one person stand in front of each machine. One person needs to be able to control the entire line and do
it remotely.
Accuracy starts with the hardware. The hardware platform and its
basic stability, structure, materials, configuration, and construction
will make a difference in how the accuracy holds up over time and
how reliable the data collected will be. The assembly process involves high-speed continuous movement of parts, often operating
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Fuji Smart Factory SMT line.

24/7, in many types of environmental conditions, under stresses, at
high temperatures. How can you tell if the y axes are parallel and if
the x and y axes are maintaining true right angles? Maintaining
those parallels and angles are key components to delivering accurate data. If those are off, the fiducials will be off. Whatever hardware system is used, motors get worn out, operating conditions
throw them slightly off, and the machine needs adjusting. Because
the conveyor rails are always moving, the right angles seem parallel,
but if stopped and examined, the differential will be detected. A
skew correction is sometimes used to account for this, but that just
is a change to the software, not the hardware. Ideally, an inspection
machine should be able to deliver accurate data for at least 10 years.
To solve this problem, Saki has a system that can determine the
alignment of its SPI and AOI systems and that can alert the machine
when the alignment starts to deviate.
Inspection equipment plays a major role in the assembly manufacturing process, especially in the automotive and communications
markets where reliability has become mandated. With smaller components and denser boards, the inspection process has become
more difficult. As exacting and effective as pick-and-place equipment has been, AOI inspection machines are truly needed for the
smaller chips. Generally, an electronic assembly line has a printer,
SPI machine, pick-and-place machine, pre-reflow AOI machine, reflow, and post-reflow AOI system, where the SPI feeds back to the
printer, the SPI feeds forward to the pick-and-place machine, and
the AOI feeds back to the pick-and-place equipment.
Before true M2M communication, it was only necessary for inspection equipment to report good or no good. With M2M, that’s not
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sufficient. An actual measurement is required and there needs to be
a record for traceability. When a problem arises, one has to go back
to the machine itself to see if it was accurate, and then has to prove
it. The condition of the machine must be known and verified. To say
that the measurement is correct, the data converted back to the
pick-and-place machine must be correct, and because the data has
been adjusted, the adjusted data has to be confirmed as correct.
This process needs to be automated and reside with the inspection
equipment. The actual reliability of the data is the very basis of
M2M communication. No one can realize the Smart Factory without
that basic data.
Feeding back the same data from one machine to another doesn’t
always create the same result. There are several stages in the M2M
process.
Stage 1: Simple feedback of data from the SPI machine to the
printer.
Stage 2: Feed forward from the SPI machine to the pick-and-place
machine. This will alert the pick-and-place machine to skip the board
and not place components on it because the printing is not accurate. When components are placed on the board and inspected after
pre-reflow SPI inspection, if there is a slight shift in hardware or
position from stage 1 to stage 2, the data will be incorrect.
One of the most important parts of AOI inspection is the feedback
to the pick-and-place machine alerting it that something has shifted.
The measurement and calculation of the fiducials from the coordinates of the x-y axis to the coordinates of the fiducials must remain
the same throughout the assembly process. Currently, some companies have service engineers in the field to monitor and adjust
equipment for this shift. However, this model can’t exist with M2M
communication. Machines must be so self-sufficient that service
engineers should be able to remotely monitor and adjust the hardware and process. Without this automated accurate measurement
and feedback function, M2M won’t succeed.

Source: Saki Corporation

Cpk measurements remain
stable after five hours of continuous operation.

Stage 3: Depends on equipment built on a sturdy platform, that
won’t deviate too much, and where the system actually recalibrates
or realigns the hardware.
The next step in a total M2M solution and for it to operate independently is software, particularly programming software. This equipment, moreover inspection systems, has been a bottleneck in M2M
communication. Until now, the accuracy of the inspection process
depended not just on the inspection system itself, but on the skill
level, characteristics, abilities, standardization, and procedures followed by the programmer.
There are many component manufacturers and each one has its
own specific footprint for its components. Batches from the same
manufacturer can be different. Programming can take a lot of time

Zusammenfassung
Langzeitstabilität und Genauigkeit der Systeme in der SMT- Fertigung sowie zuverlässige Daten, welche zwischen den einzelnen
Anlagen ausgetauscht werden, sind die Schlüssel zur M2M Kommunikation. Das gilt ganz besonders für 3D AOI und 3D SPI, denn
ohne die stabile Genauigkeit der Messwerte dieser Maschinen
kann die Smart Factory nicht bestehen.

Résumé
La stabilité à long terme et la précision des systèmes de production
SMT ainsi que des données fiables échangées entre les systèmes
individuels sont les clés de la communication M2M. Cela est particulièrement vrai pour 3D AOI et 3D SPI, car sans la précision stable
des mesures de ces machines, la Smart Factory ne peut exister.

Zusammenfassung russisch
Долговременная стабильность и точность систем в
производстве SMT, а также надежные данные, обмен
которыми выполняется между отдельными установками —
вот ключи к М2М-коммуникации. Это, в частности, относится к
3D AOI и 3D SPI, так как без стабильной точности результатов
измерения этих машин существование интеллектуальной
фабрики невозможно.

and require a trained programmer. Some programming software is
simplified by limiting options, but those lack the flexibility to accommodate variations in boards and components. Being able to
measure and not just visually define a component is required.
Intent on making M2M communication a reality, the company introduced Saki Self-Programming software. In 5–10 minutes, the AOI
and SPI systems program inspection data that includes the same
standards, information, and criteria, such as naming, orientation,
and parameters, as those set forth by the IPC, without the need for
programmers. Their software eliminates the variables of the operator and procedures. Businesses primarily based on new product introduction, with customers requesting high-mix/low volume production with short delivery time, can generate inspection programs
without first preparing a golden printed circuit board.
For true M2M communication to become a reality, and therefore Industry 4.0 and the Smart Factory, it will take more than just one system “talking” to another. It takes supplying accurate and reliable
measurements and data. The data must be in a usable format, with
as little operator intervention as possible, from one system to the
other in the assembly line, the first and every time, for many years
to come. It starts with rigid, sturdy, and reliable hardware and selfprogramming software that can validate each and every measurement and feed information to the system to keep it working. To this
end, the company established the concept of Quality-Driven Production (QDP). It combines their 3D automated AOI and SPI inspection and measurement systems with their self-programming software and closed-loop process controls for validation. It incorporates
collaboration with other equipment manufacturers, adaption of industry standards, and continued innovation. The result will be a production system that successfully achieves the high throughput,
yield, quality, and reliability mandated by products today and into
the future.
www.sakiglobal.com
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The creation of technical evidence

Investigating damage on assemblies for quality assurance

Source: TechnoLab GmbH

Source: TechnoLab GmbH

Failures due to defective electronic components are expensive, but they can be prevented or at least mitigated by
quality control as early as possible in the production process. Analytical test methods, such as the FTIR (Fourier Transform Infrared Spectrometer), for the chemical analysis of organic (residual) substances, such as flux or cleaning
residues, on PCBs are constantly being optimized, in order to keep pace with the increasing miniaturization and
compounding of complex electronic assemblies. The detailed examination of solder joints by simple optical methods is
becoming more difficult, since the compounds are either only partially visible or not at all. Nevertheless, the quality
must be guaranteed at all points. Testing laboratories, such as TechnoLab GmbH in Berlin, go one step further in the
development of their test systems and offer significantly more than usual tests.

A close-up of a bond connection, scanned with an electron microscope.

A plug according to metallographic preparation.

S

signing engineers to think before taking action (by means of serial
production).
Part of a damage investigation is to develop solutions and improvements for the production process, together with clients. The overall
aim is to avoid future failures and to reduce the resulting warranty
and maintenance costs. Today, damage analysis experience within
companies (suppliers as well as manufacturers/constructors) is
mostly insufficient, consequently external suppliers with specific
knowledge are becoming more and more significant. Technical
equipment and extensive know-how allow the investigation of faulty
or suspect objects to be carried out efficiently and with high security of evidence. In addition, specialists are able to secure a critical
chain of evidence through damage simulation.
TechnoLab GmbH is a service provider in the field of environmental
simulation and damage analysis, with headquarters in Berlin operating globally across a variety of industries. The company offers material tests, quality inspections, certifications in accordance with current standards and, if required, develops individual solutions beyond
standard dimensions. Damage analyses help developers optimize
and secure their manufacturing process.

mall electrical parts can cause a lot of damage. These parts can
now be found in nearly every device, and not only are the
amounts of parts increasing, but also at the same time miniaturizing, which raises the amount of potential failures in a device. Currently, applied packaging concepts on chip-to-chip or chip-to-wafer
level are used commercially in products, such as smart phones,
cameras, and laptops. Due to the increasing needs of electronic
system manufacturers, an optimal combination of functionality, performance, reliability and price is requested. The geometric dimensions of the systems also play a decisive role.
For example, the dense construction on a board used in a smartphone can lead to over 10.000 possible causes of malfunction– a
risk for developers, as well as, decision makers, which could exceed
the usual regulatory requirements of functionality and reliability. This
development challenges external testing service providers – and engineers to choose state-of-the-art solutions in quality testing.
The causes of defects are diversified. Failures can lead to even
bigger catastrophes, often combined with human failure or lack in
quality. Especially in the process chain, where one part comes from
another country or even continent, it is smarter for OEMs and de-
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Carrying out final polishing for metallographic examination.

The building of Technolab includes a test laboratory for environmental
simulation with a wide test area.

Main focus is on electronic assemblies: their use
and process chain

• This method helps detecting materials which can also be responsible for system malfunction – since the complexity of information-, nano- and bio-technology on circuit boards makes it
also more challenging to develop reliable sandwich systems in
every detail.

The environmental simulation tests check the resistance of materials, individual components, assemblies, as well as entire devices
and can be customized to meet individual requirements. It tests for
any chemical-biological, physical or other effects, such as IP protection, temperature change, often combined with altitude/vacuum, vibration & shock, salt compatibility or solar radiation. In fields, such
as chemical and biological resistance, noxious gas as well as blowing-sand, the company has unique capacities in Germany and Europe with an enlarged blowing-sand, even with a dust chamber with
up to 25.000 liters volume. Mobile devices are also testable with a
simulated speed of over 300 km/h.

Environmental simulations not just for serial
production/ready-made products
The approach is to use a wide variety of test methods and to combine individual results in the analysis of damage in a technical failure
case similar to the execution of a forensic investigation. Weaknesses are detected and documented by methods, such as optical inspection, metallographic preparation and material analysis. The
company combines their expertise in environmental simulations
with their failure analytic experience. The results of the investigation
are presented as expert reports. It proves a legal safeguard in advance, and the test houses a broad portfolio of a possible recourse.
Application examples are:
Metallographic preparation
• Maximum micro section surface is 160 x 30 mm.
• Many failures as corrosive defects, e.g. caused by false storing,
can be detected after a visual inspection of a metallographic preparation by microscope. Detecting weaknesses in converting or
storing can provide groundbreaking insights for future processing
or series production.
Light optical and scanning electron microscopy (SEM):
• Advantages: visibility of smallest structures.
• SEM inspection + analysis by means of energy or wavelength dispersive X-ray spectroscopy (EDX / WDX).
• For example, for bond connections: for a large number of microsystems, the bond connection is a significant influencing factor
for its lifetime and thus the reliability of the systems. To ensure
the functionality, therefore, an intensive analysis of the bonding
interface or of the intermediate layer, as a function of the joining
parameters, is required.
X-ray Fluorescence (RFA/XRF)
• Qualitative and quantitative determination of elementary composition and layer thickness determination.
Fourier-Transform Infrared Spectroscopy (FTIR)
• Identification of organic substances (polymers, adhesives, flux...).

With the move from Berlin-Tegel to Berlin-Siemensstadt, TechnoLab
GmbH took a decisive step to meet the growing demands of their
test environments and manufacturing processes for special test
equipment and adaptors. The building, which has been restored by
the company for this purpose, now offers more space with all the individual development options and maximum energy efficiency. The
independent test laboratory for environmental simulation and failure
analysis has over 22 years of experience and 1500 square meters of
available test areas.
www.technolab.de

Zusammenfassung
Ausfälle aufgrund fehlerhafter elektronischer Komponenten sind
teuer, können aber durch eine Qualitätskontrolle so früh wie möglich im Produktionsprozess verhindert oder zumindest gemildert
werden. Prüflabore gehen bei der Entwicklung ihrer Testsysteme
einen Schritt weiter und bieten deutlich mehr als bisher übliche
Tests an.

Résumé
Les défaillances dues à des composants électroniques défectueux
coutent chers, elles peuvent être évitées ou du moins atténuées
par un contrôle de qualité se faisant le plus tôt possible dans le
processus de production. Les laboratoires d‘essais vont plus loin
dans le développement de leurs systèmes de test et offrent beaucoup plus que les tests habituels.

Zusammenfassung russisch
Отказы вследствие неисправных электронных компонентов
обходятся дорого, но благодаря контролю качества их можно
максимально рано предотвратить в производственном
процессе, либо как минимум уменьшить их последствия.
Испытательные лаборатории при разработке этих
испытательных систем делают шаг вперед и предлагают
значительно больше, чем распространенные ранее тесты.
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PRODUCT UPDATES

Source: Nikon Metrology NV

An injection moulded plastic parts and electronic components producer, Lukov Plast, reports faster inspection cycles with the Nikon
Metrology LC15Dx laser scanner.
Increasing customization and complexity of
the parts, which are used mainly in vehicle interior, air conditioning system and control
units, places a high demand on the inspection department and requires the use of diverse metrology equipment. Some components are safety critical, including those used
in autonomously driven cars.
Miroslav Pavlu, measuring technician, explained, „To manufacture assemblies and
components that will withstand regular daily
use, parts are subjected to various life cycle
and climatic tests as well as quality assurance (QA) procedures and analysis to assess
performance.
„Previously, QA involved using various manual gauges and taking touch-probe measurements on a co-ordinate measuring machine.
Larger plastic parts in particular were problematic to inspect using tactile techniques,
as they were difficult to clamp without distortion.“ To control the production of injection
mould tools so that manufacturing processes
could be steered correctly from the outset,
as well as to measure produced plastic parts,

Source: Nikon Metrology NV

Laser scanning reduces inspection times by half

The Nikon Metrology LC15Dx laser scanner on a
co-ordinate measuring machine inspecting a plastic
sun visor at Lukov Plast.

Miroslav Pavlu, measuring technician at Lukov Plast,
viewing a laser scan to CAD colour map on screen.

inspection needed to be faster and more accurate. The ability to check a part against the
CAD model and highlight areas of concern
using color mapping was another reason to
consider investing in newer technology.
An upgrade from Nikon Metrology was done
due to its cost effectiveness, as well as, its
laser scanning technology with Focus point
cloud software.
The color map is a major benefit in both its
speed and simplicity for sharing information.
The solution is also efficient in meeting
measurement requirements, for example by
being able to align certain features of a part
or using RPS points, or to create a BestFit

alignment to CAD of the whole part surface.
Mr Pavlu added, „The laser scanner has accelerated measurement by about 50 % and
the creation of programs for new parts is
about 40 % quicker. Costs are also lower due
to the use of less dedicated fixtures than are
needed for traditional tactile inspection. Furthermore, the fact that the color map is easy
for colleagues and customers to understand,
without in-depth metrology knowledge,
speeds measurement evaluation considerably. The result is a shorter time-to-market.“
electronica, Booth A3-167
www.nikonmetrology.com

Source: Inspectis AB

4K ultra HD digital microscope with extra clarity
Marketing Manager, said, “The
U30 series really brings the
‘wow!’ factor to the line. See this
and you won’t want FHD anymore! It’s not a replacement for
our U10, which remains the ideal
choice for less demanding magnification needs, but this is the
best tool for electronics manufacturers where very fine features demand more. The extra
clarity achieved with 8 rather
than 2 mega pixels is more apparent and visceral when studying
board
failures,
for
The 4K digital microscope features fast responsive auto focus
and more than twice the magnification.
example.” The U30 features fast
responsive auto focus, he adds,
Inspectis AB announces a new generation of making hand held inspection remarkably
the U30 series digital microscopes. The easy, allowing, an operator to quickly see,
U30s, U30 and U30s EWD versions offer for example, if 01005 components are set
more than twice the magnification (x 168 properly.
with + 10 macro lens) of the current U10 “We house the new camera in both the curseries, raising video inspection to new levels. rent form factors (all in one, standalone) and
In making the announcement, Alistair Gooch, with same options for full ESD protection
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and light pointers. For those needing a longer
working distance, 500 mm and 1000 mm extended working distance versions are available.”
U30 is fully compatible with current versions
of all existing accessories (stands, ring lights,
extra macro lenses, advanced controller) plus
all the newly-released control accessories
and software editions. “In short, the Inspectis U30 and U30s digital microscopes can
significantly reduce the time you spend on inspecting parts when compared to other optical visual systems.”
This 4K digital microscope is available in two
basic models: U30, an all-in-one, plug-andplay system with integrated aluminum stand
and built-in adjustable white LED illumination, and U30s, a stand-alone, totally configurable system with a variety of mounting
solutions. Select between any of the company‘s Boom type, XY-type, or articulated
arm stands.
www.inspect-is.com

Flexible SMT production has entered into a
new dimension. Koh Young Technology’s 3D
SPI (Solder Paste Inspection) system has expanded its solution to perform complex dispensing. Insufficient solder paste is a common defect in electronics assembly due in
part to stencil design challenges stemming
from component geometries and decreasing
pad sizes. Increasing component density and
tighter tolerances further complicate solder
paste deposition. Insufficient solder can result in a weak solder joint, which will develop
stress cracks on solder joints. The cost implications quickly accumulate, especially when
multiple boards prototypes are manufactured
in high volume. If defective, all the PCB must
be cleaned, reprinted, or scrapped – all increasing production costs. Using the
KY8030–3 SPI system to identify solder issues, and then dispense additional solder
can eliminate these repair costs.
This system can perform the function of
multiple machines. It becomes a dispensing
solution when the Auto Repair feature is

added; yet, it maintains its 3D
SPI capabilities to accurately
identify defects and root causes,
especially when combined with
powerful KSmart SPC features.
An integrated dispenser within
the inspection machine achieves
micrometer precision and de- This year, the company focused on a variety of areas, including
livers dispensing capability for SPI, AOI; dispensing systems, and KSmart solutions.
0402M (01005) pads and larger.
The company’s Auto Repair feature provides analysis solution, which allows manufacsuperior design benefits to maximize profit- turers to implement industry 4.0 with reliable
ability and improve ROI.
full 3D measurement data. Further highlights
Other highlights from the company are the that have particularly key features are the
3D Zenith AOI, 3D Pin inspection (KY-P3), and KSMART solutions like SPC@KSMART,
3D machining optical inspection (Infy). The Link@KSMART, OPO@KSMART (Offline ProKY-P3 delivers 3D inspection for various gramming Optimizer), LM@KSMART (Library
types of pin connections with unsurpassed Manager), RTM@KSMART (Real-time Moniaccuracy. This latest innovative system pro- toring), and RMS@KSMART (Remote Monivides fast inspection setting and modification toring System).
based on quantified inspection results.
electronica, Booth A3-358
Additionally, the integrated KSmart solutions
establish perfect data feedback using quality www.kohyoung.co.kr
data. It is a measurement-based process

Four climate chambers for development and production

Source: Yxlon International

Yxlon has invested in 4
climate chambers, two are
dedicated to R&D and the
others are part of production, where CT metrology
systems are fine-tuned for
accuracy.

Responding to the growing demand for CT metrology applications, Yxlon International has
invested in four additional climate chambers. 2 chambers are
dedicated to R&D for new and
ongoing technology development; the others are part of production, where the company’s
FF20/35 CT metrology systems
are fine-tuned for accuracy.
Computed tomography is the
only technology capable of properly measuring and analyzing
even internal structures of parts.
Hundreds of high-resolution x-ray
images taken from all angles are
used to reconstruct a three-di-

mensional CT volume, which can
then be visualized and edited
with suitable software. Modern
x-ray technology and sophisticated detectors can scan down
to micro- and even nanometer
scales. This makes them especially well-suited for the
requirements of electronics
manufacturing and new production technologies such as 3D
printing — fields that require particular precision.
With their granite base, quality
manipulation unit, temperaturecontrolled cabinet, and the stable
focal spot of their micro- and nanofocus tubes, the company’s

CT metrology systems
are perfectly equipped
for these tasks. However, any material will
react not only to vibrations, but also temperature
changes, so it is vital for metrological applications to keep the
ambient temperature stable. The
climate chambers maintain a
temperature of 20 °C ± 1 °C, both
stabilizing the test objects stored
in the room before inspection
and preventing temperature fluctuations within the inspection
cabinet when the loading door is
opened before and after scans.
They therefore qualify as class 3
measuring rooms according to
VDI/VDE 2627.
eletronica, Booth A3-359
www.yxlon.com
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Source: Koh Young Technology

SPI dispenses solder paste for microchips
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Earth Bonding boxes
& Grounding Cords

Wrist Strap &
Footwear Tester

Accessories
for Meters

ESD Gloves
& Finger Cots

Clothing

Safe-STAT®

ESD Jackets

Service Set

Antistatic-Spray &
Coatings

ESD Containers

ESD Brushes

ESD Document Holders

ESD Tape
Dispenser

EPA Vacuum Cleaners

ESD Table Tops

ESD Cardboard
Packaging

Vacuum
Heat Sealer

ESD Bags

ESD Foams

ESD Air Cushion Films

ESD Tubular Films

ESD Velcro Ties

ESD Strapping
Band

ESD Packaging

ESD Wire Shelf Carts

ESD Shelf Systems

Folding boxes

BJZ VARIO

Tote Boxes

Stackable Plastic
Bins

Polystat
Boxes

ESD Pallet-Box

Boxes & Racks

ESD Cutters

ESD Pliers

Bench Top Ionizers

Top Gun 3

AEROSTAT XC

2018

BJZ

35
Jahren

+49 -7262-1064-0
+49 -7262-1063
info@bjz.de
www.bjz.de

Boundary Sign Tape

Bauteilvorbereitung / Component preforming

Nutzentrenner / Depaneling

Antistatische Produkte / ESD-Products

Quality
for electronic production

Qualitätsprodukte
für die Elektronikfertigung

ISO 9001:2008

Seit mehr als

Telefon:
Fax:
E-Mail:
Web:

EPA Retractable Belt
Barrier

ESD
Screwdrivers

Overhead
Ionizers

Berwanger Str. 29 • D-75031 Eppingen/Richen

Electrical Entrance
System With Swivel
Barrier

Tweezers

Ionizing Guns

BJZ GmbH & Co. KG

3-Arm-Turnstiles

ESD
Torque Range

Shoe Contact Mats

Entrance Control Systems

ESD Tools

Fon:
+49 7262-1064-0
Fax:
+49 7262-1063
E-Mail: info@bjz.de
Web: www.bjz.de

Ionizers

Berwanger Str. 29 • D-75031 Eppingen/Richen

GmbH & Co. KG

Detailed article descriptions and other articles can be found in our catalog or at www.bjz.de

County EVO

Shoe Grounding

VORSICHTSMASSNAHMEN
BEI DER HANDHABUNG
ESD-EMPFINDLICHER
BAUTEILE BEACHTEN

ACHTUNG
ESD-GESCHÜTZTER BEREICH

ESD Tapes

County-S EVO

ATTENTION
Observe Precautions
for Handling
Electrostatic Sensitive
Devices

ESD Marking Signs

ELEKTROSTATISCH
GEFÄHRDETE
BAUELEMENTE

HANDHABUNGSVORSCHRIFTEN
BEACHTEN

ACHTUNG

ESD Labels

ESD
Cleaning Wipes

ESD Bottles

ESD Bristles & Brushes

ESD Waste Bins

ESD Office Accessories

Conductive
Polycarbonate Plates

Clear Films

ESD Magazine Files

ESD Folders

ESD Accessories ESD Accessories

ESD Step Stool

Feldmeter 775

ESD Spray Vanish

Wrist Strap Monitor

Safe-STAT® RM 1000

ESD Sweatshirts

ESD Chair ERGO

ESD Coatings
& Cleaners

ESD Poloshirts

ESD Clogs

Garment Tester

Combi-Meter

ESD
Safety Shoes

ESD Standing Support

Safe-STAT ESD
Interlocking Mats

ESD T-Shirts

ESD Sandals

ESD Chair
CLASSIC

ESD Magnifier
Luminaire

ESD Stools

ESD Furniture

Shoe Tester
®

Table &
Floor Mats

Table &
Floor Mats

ESD Jackets

Wrist Straps

Wrist Strap &
Footwear Tester

ESD Garments

Anti-Fatigue Mat

Floor Material & Coating

ESD Smock Overall

ESD Clothing

Transponders &
Accessories for
Testers

Personnel Grounding

Safe-STAT 5000

®

Testers

ESD-Selector Guide

Resistivity-Meter

Teraohm-Meter
RM 4000

Safe-STAT®

CPM 374

Safe-STAT
Walking TEST

Meters
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