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Partnership is the key to success 
 

 
 
BRAUN GmbH, ASSCON, GÖPEL and Essemtec AG: Partnership is the key to success 
 
With ever-shrinking batch sizes and frequent product changes, the efficiency and 
productivity of the SMT assembly line are increasingly determined by the costs and 
downtimes that arise during changeovers. Consequently, expensive high-performance 
lines can only achieve a production utilisation rate of 30% or less. The ideal, cost-effective 
line concept has become the crucial factor. The companies ASSCON 
SystemtechnikElektronik, GÖPEL electronic and Essemtec AG have developed solutions to 
tackle these complex requirements. 
 
The company BRAUN GmbH in Waiblingen was confronted with precisely this challenge. An 
increasing number of products and variants has minimised batch sizes. The changeover 
times and the introduction of new products into the line have resulted in extremely frequent 
and expensive downtimes. 
 
As Mr Müller, Technical Manager at BRAUN GmbH, explained, a new production strategy 
had to be developed. The overall objective was to minimise downtimes throughout the 
entire production chain while keeping the number of employees in production to a 



minimum. Specifically, the goal was to manage the complex production requirements with 
minimal effort on the line, and thus to reduce production costs. 
 
Essemtec AG - SMD assembly and dispensing: 
 
After several assessments at BRAUN, it was determined that the placement performance 
itself was not the crucial factor, but rather minimisation of the downtimes. Essemtec AG 
developed the "Turtle vs. Rabbit" concept for this purpose. 
 
On the assembly side, the focus shifted towards a non-stop production solution. With three 
small pick-and-place systems, 420 feeder positions were made available online and 
augmented with additional tray changers in the machines, which do not eliminate any 
feeder positions. 
 
This made it possible to permanently set up 90% of the required components for the entire 
BRAUN production range on the machines. The placement performance itself was incidental. 
The remaining, required feeders are set up on the fly without stopping production. The 
operator is supported by sophisticated material management software, a changeover tool, 
and a seamless traceability concept. 
 

 
Image 1: SMT P&P line at BRAUN with 3 FOX pick-and-place systems from Essemtec AG 
 
 
The pick-and-place system alone does not solve the problem. The soldering process must 
also be optimised inline. 
 
ASSCON Systemtechnik-Elektronik GmbH – Vapourphase: 
The complexity of modern electronics production and the associated high-quality standards 
are making new production technologies indispensable. In precisely this context, ASSCON 
Systemtechnik-Elektronik GmbH has taken on the task of developing a high-quality, yet easy-
to-control soldering process in the form of vapour phase soldering. Installing a flexible 
VP6000 vapour phase soldering system at BRAUN GmbH in Waiblingen, Germany, for 
example, successfully combines quality and simplicity. 
 
The physical self-regulating process of saturated vapour phase soldering ensures 100% 
oxygen-free soldering through condensation, and at the same time completely prevents 
damage to assemblies caused by overheating. The vacuum process, which can be switched 



on as an option, helps to reduce shrinkage rates to less than 1%. The small footprint of a 
vapour phase system presents another advantage. 
 
For precisely these reasons, the company decided to install a VP6000 in the overall line. The 
objective of BRAUN GmbH was very straightforward: the new system had to be capable of 
processing the entire complex product range with just one profile, and the machines 
installed in the line had to be synchronised with the assembly cycle. 
 

 
Image 2: ASSCON Systemtechnik-Elektronik GmbH VP6000 Vaporphase Inline 
 
BRAUN's customers expect the highest quality because the products are used in safety-
relevant systems. State-of-the-art SPI and AOI systems are a matter of course here. 
 
BRAUN's customers expect the highest quality because the products are used in safety-
relevant systems. State-of-the-art SPI and AOI systems are a matter of course here. 
 
 
GÖPEL electronic GmbH 
 
Wherever high flexibility and inspection depth are in demand, the inspection solutions from 
GÖPEL electronic are the right choice. The 3D Vario Line 3D AOI system is particularly 
impressive in production lines where products are changed frequently. A 2D AOI system 
from GÖPEL electronic had already been integrated at BRAUN a long time ago.  
It is now used in the line concept for checking components and monitoring the process. The 
evaluation of the solder  
joints after vapour phase soldering, however, is particularly critical about quality and safety. 
In this case, the 3D VarioLine was integrated – a flexible system with high inspection depth 
thanks to a rotating angle of view and 3D measurements. 
    
 



A unique advantage here is the system software, which includes the "MagicClick" tool that 
automates the creation of the AOI test 
program. This process step is normally 
time-consuming and results in machine 
downtime. The automatic creation 
function makes it easy to create 
numerous product variants. Another 
benefit is that the system also generates 
the inspection program for the older 2D 
AOI system, which prevents it from 
becoming a bottleneck. GOEPEL 
electronic achieves a high inspection 
depth at BRAUN using these two AOI 
systems. For individual inspection tasks 
which extend beyond the visible areas, 
an X-ray system is also available as a 
stand-alone solution. 
 
The results in production: 
 
By implementing these measures, 
BRAUN was able to reduce the 
changeover times virtually to zero. 

 
The placement performance was deemed secondary, since the priority is to have the 
required quantity of perfect PCBs assembled, soldered, and optically inspected at the end of 
each month. BRAUN expects the highest production quality for its safety technology 
products. It was also discovered that the concept could be consistently implemented across 
all production systems in the line. 
 
Thanks to the solution offered by all the companies involved, BRAUN avoided costly 
investments in a second line while increasing both throughput and quality. 
 
Mr Müller, Production Manager of BRAUN GmbH, explained: "The required concept was 
adopted by all participating suppliers. No compromises were made regarding flexibility, 
"zero time" program changes and the highest possible quality assurance in production. The 
employed concepts meet the high requirements set by BRAUN GmbH. The system has been 
fully implemented and the high expectations placed on it by BRAUN GmbH have been 
fulfilled. Furthermore, the investment has paid for itself in a remarkably short time. 

Image 3: GÖPEL electronic GmbH Vario Line 3D AOI 



 
Image 4: Planned section of the BRAUN line 
 
Autoren: Christian Müller Braun, Jürg Schüpbach Essemtec, Tobias Tuffentsammer ASSCON , 
Enrico Zimmermann Göpel 
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 Thursday 25 March 2021 

MICROTECH 2021  

THE FUTURE IS HETEROGENEOUS INTEGRATION 
  

IMAPS-UK Annual MicroTech 2021 Online Conference features a Keynote Presentation from William Chen of 

ASE Group, who will explain that Heterogeneous Integration is the key technology direction going forward, 

driving the pace of advancement for greater intelligence and connectivity, higher bandwidth and 

performance, and lower latency and power per function, all at a more manageable cost. 

 

Also participate in presentations from leading industry players, including the following topics: 

 Advanced IC Assembly 

 Power and Optics Packaging 

 Wafer Level Processing 

 Transfer Moulding 

 Future Interconnects and Adhesives 

 Diversity and Inclusivity in the Microelectronics Industry   

Register Here for MicroTech 2021 

For Any other details or information Please contact: 
IMAPS-UK Secretariat 

125 High Street Chesterton, Cambridge, UK  
Tel: +44 0131 2029004 

e-mail: Office@imaps.org.uk 
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The 4th  Industrial Revolution will not be televised.  
5G IN THE US IS DISAPPOINTING RIGHT NOW, BUT IT’S GOING TO GET BETTER 
After an introduction from Consumer Technology Association president Gary Shapiro, 
Verizon CEO Hans Vestberg takes the stage. He wears a simple black T-shirt with an 
unmistakable red check and begins delivering his keynote speech. The topic at hand is 5G, 
something Vestberg speaks about enthusiastically. The keynote covers the eight 
“currencies” of 5G, features a professional athlete, and highlights how 5G will transform the 
drone industry. 

That was CES 2019. It was also CES 2021. Verizon hasn’t been alone in fueling the 5G hype 
machine; AT&T and T-Mobile have been talking up their 5G networks for years. Now, it’s 
showtime. With major flagship phones and a lot more budget devices supporting it, this is 
the year when a critical mass of phone buyers will finally see for themselves what all this talk 
is about. 

Here’s the bad news: if they’ve been listening to the hype, they’re going to be disappointed. 
We’ve been promised a fourth industrial revolution with fantastical things like remote 
surgery and driverless cars. Instead, what we have now is widespread 5G that’s more or less 
the same speed as (or even slower than) 4G and super-fast mmWave 5G in some parts 
of some major cities with highly limited range. So where is this 5G future we’ve been 
promised? The truth is that it’s coming along, but it will materialize more slowly and in less 
obvious ways than what we’ve been led to believe. 

SPECTRUM WARS 

ToTo understand the complicated 5G situation in the US right now, you first need to know 
that there are low-, mid-, and high-band frequencies that carriers can use. Low-band is 
slower but offers widespread coverage. High-band, often called mmWave, is very fast but 
extremely limited in range. Mid-band sits in a sweet spot between the two, with good range 
and better-than-LTE speeds. 



If you were building a 5G network from scratch, you’d probably want a bunch of mid-band 
spectrum, right? The trouble is, spectrum is a limited resource. Sascha Segan, lead mobile 
analyst at PCMag and a wealth of 5G knowledge, sums up part of the spectrum problem. 

“Our government did not make the right channels available to the carriers,” he says. 
“Verizon and AT&T have basically just been using leftover odds and ends of their 4G 
spectrum... putting the 5G encoding on these leftover bits and bobs so they can pop a 5G 
icon on the screen. And the performance is meaningless.” 

“IT’S KIND OF LIKE HAVING THAT SUPER FAST SPORTS CAR AND YOU’RE STUCK ON THE 
SANTA MONICA FREEWAY.” 

The technology Verizon and AT&T are using to get nationwide 5G coverage is called Dynamic 
Spectrum Sharing (DSS), which allows 4G and 5G to coexist on the same spectrum. That 
helps carriers make the transition from one technology to the other, but it comes at a cost. 
Michael Thelander, president and founder of wireless industry research firm Signals 
Research Group, sums it up this way: “It’s kind of like having that super fast sports car and 
you’re stuck on the Santa Monica freeway. You can’t experience the full capabilities.” 

T-Mobile, on the other hand, doesn’t need to rely on spectrum sharing as much as the other 
two, thanks to its acquisition of Sprint and its mid-band spectrum. That has given it an edge 
in its 5G offerings thus far. 

By early 2022, though, we will likely see Verizon and AT&T catching up. A swath of mid-band 
spectrum known as C-band went up for auction in late 2020. And while we don’t know which 
companies won which blocks of spectrum, we know those two carriers, in particular, spent 
big; bidding topped out at over $80 billion. 

WHAT HAPPENS NEXT? 

The networks might not be firing on all cylinders yet, but more and more mobile devices are 
ready for them. In fact, by the end of the year, it may be harder to find a non-5G phone than 
one that supports the technology. Not only do Apple and Samsung’s flagship phones support 
5G across their lineups, but it’s also making its way into more midrange and budget devices, 
thanks to new 5G-ready low-end processors like the Qualcomm Snapdragon 480. 

More people than ever will buy a 5G phone this year — likely not because they really 
wanted 5G, but because the phone they were going to get anyway supports it. The good 
news is that there really isn’t a downside to buying a 5G phone now if it’s time to upgrade. 
The “5G tax” that put a higher price tag on 5G phones over the past couple of years seems 
to. 

So what’s the reaction like so far from, say, someone who bought an iPhone 12 — not for 
and AT&T, because of what I’ll call technical difficulties, their nationwide 5G is often slower 
than their 4G. So people are getting these iPhones and they’re finding that frequently they 
have worse performance than they had before 5G.” The “technical difficulties” he refers to 



include DSS in Verizon’s case and the limitations of the narrow 5MHz band that AT&T often 
uses for its 5G. 

That’s not great. But a couple of factors will make a difference over the next year. First, that 
C-band spectrum will start coming online around the end of the year. If you’re one of the 
frustrated owners of an iPhone 12 or Galaxy S21, there’s good news: your phone is already 
approved to use C-band, so if you’re on Verizon or AT&T, you should see speed 
improvements when that happens. 

“THEY’RE FINDING THAT FREQUENTLY THEY HAVE WORSE PERFORMANCE THAN THEY HAD 
BEFORE 5G” 

Not all 5G phones support C-band, though. Those that don’t will need a software update to 
use it, and there’s no guarantee that your phone’s manufacturer will offer one. Inexpensive 
5G models, in particular, may not see a C-band update, even if they have the hardware to 
support it. Phone makers need to apply for Federal Communications Commission approval 
to enable it and may be less likely to bother with the cost of this step for phones with a 
shorter lifespan. 

The other factor is something that will likely happen sooner than C-band becoming available: 
large gatherings. That’s when Segan thinks Verizon’s Ultra Wideband could really shine. 
“When we’re all vaccinated, I think people are going to be desperate... for all of these dense, 
crowded, communal experiences that we will have been missing for a year and a half. And so 
Verizon should be working on applications and experiences right now like the thing they did 
at the Super Bowl, or what they’ve talked about doing at Disney World, that you can only do 
on Ultra Wideband.” 

Again, that will depend on your 5G phone supporting the right kind of 5G — not every 5G 
phone supports mmWave. The aforementioned iPhone and Samsung flagships do, and other 
Verizon models that support are denoted as “UW.” 

WHERE ARE OUR JETPACKS? 

And what about the stuff of CES keynotes like remote surgery and self-driving cars? That’s 
on the way, too, but it’ll take longer. Thelander explains: “The first focus of 5G was really a 
feature called ‘enhanced mobile broadband’ and that’s just getting fast data speeds to the 
consumer on their smartphone. Things like factory automation and the functionality behind 
that, that was really developed afterwards, so it lags, from a standardization perspective.” 

Getting the technology piece sorted out is only half of the equation. “Once you’ve got a 
certain feature or functionality defined in a standard, now a vendor has to go out and build 
that functionality, then you have to test it, and then you have to have the industry adopt it,” 
Thelander says. “The technology may be there, the standard may be there, it may work fine, 
but it has to be implemented and rolled out. And you have to have the business case for it. 
How do you make money off of it? All those types of things… it just takes time.” 



Despite networks constantly waving their “5G Mission Accomplished” banners in TV 
commercials over the past year, 5G is very much still a work in progress. It’s going to get 
better, but how soon that happens for you depends on a lot of factors: which phone you 
have and what bands it supports, which network you’re on, where you are, and what you’re 
doing. It seems clear now that there never really was a “Race to 5G” — just technological 
progress as usual, which is often slow, confusing, and uneven. That’s a little bit harder to sell 
in a keynote or a commercial. 
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North American EMS Industry Up 9.7 Percent in January 
IPC Releases EMS Industry Results for January 2021 

  

BANNOCKBURN, Ill., USA, February 25, 2021 — IPC announced today the 

January 2021 findings from its North American Electronics Manufacturing Services 

(EMS) Statistical Program. The book-to-bill ratio stands at 1.18. 

Total North American EMS shipments in January 2021 were up 9.7 percent 

compared to the same month last year. Compared to the preceding month, January 

shipments fell 6.4 percent. 

EMS bookings in January fell 5.4 percent year-over-year but increased 10.2 

percent from the previous month. 

“The EMS sector carried last year's momentum into 2021,” said Shawn 

DuBravac, IPC’s chief economist. “Strong January orders should help drive 

shipments in the coming month.” 

Detailed Data Available 

Companies that participate in IPC’s North American EMS Statistical Program 

have access to detailed findings on EMS sales growth by type of production and 

company size tier, order growth and backlogs by company size tier, vertical market 

growth, the EMS book-to-bill ratio, 3-month and 12-month sales outlooks, and other 

timely data. 
Interpreting the Data 

The book-to-bill ratios are calculated by dividing the value of orders booked 

over the past three months by the value of sales billed during the same period from 

companies in IPC’s survey sample. A ratio of more than 1.00 suggests that current 



demand is ahead of supply, which is a positive indicator for sales growth over the 

next three to twelve months. A ratio of less than 1.00 indicates the reverse. 

Year-on-year and year-to-date growth rates provide the most meaningful view 

of industry growth. Month-to-month comparisons should be made with caution as 

they reflect seasonal effects and short-term volatility. Because bookings tend to be 

more volatile than shipments, changes in the book-to-bill ratios from month to month 

might not be significant unless a trend of more than three consecutive months is 

apparent. It is also important to consider changes in both bookings and shipments to 

understand what is driving changes in the book-to-bill ratio. 

IPC’s monthly EMS industry statistics are based on data provided by a 

representative sample of assembly equipment manufacturers selling in the USA and 

Canada. IPC publishes the EMS book-to-bill ratio by the end of each month. 

 

Best Technical Paper at IPC APEX EXPO 2021 Selected    

  

BANNOCKBURN, Ill., USA, February 25, 2021 — The best technical conference paper 

of IPC APEX EXPO 2021 has been selected. Voted on through a ballot process by members of 

the IPC APEX EXPO Technical Program Committee, the paper authors will be recognized 

during show opening remarks on Tuesday, March 9. 

          Taking top honors, the winning paper is, “Signal Integrity, Reliability, and Cost 

Evaluation of PCB Interlayer Crosstalk Reduction” by Sarah Czaplewski, IBM Corporation. Her 

co-authors were: Roger Krabbenhoft and Junyang Tang, IBM Corporation. This paper will be 

presented during Technical Conference Session 14 (BF5-PCB Design - HDI and Signal Integrity 

Considerations) on Thursday, March 11. 

         This year, two papers were selected in the honorable mention category. 

Honorable mention goes to, “Board Thickness Effect on Accelerated Thermal Cycle 

Reliability” by Joe Smetana, Nokia. His co-authors included: Richard Coyle, Nokia; Eric 

Lundeen, BAE Systems; Iulia Muntele, Sanmina; Scott Danko, TTM; Neil Hubble, Akrometrix; 



and Bev Christian, HDPUG. This paper will be presented during Technical Conference Session 

9 EE3 (HDP Projects Progress) on Wednesday, March 10. 

         Honorable mention also goes to “Analyzing Printed Circuit Board Voiding and 

other Anomalies when Requirements Covering the Anomalies are Vague” by Hailey Jordan, 

The Charles Stark Draper Laboratory, Inc. Her co-authors were: Wade Goldman and Curtis 

Leonard, The Charles Stark Draper Laboratory, Inc. This paper will be presented during 

Technical Conference Session 3 EE1 (PCBA Quality, Reliability, and AI-based Inspection) on 

Wednesday, March 10. 

         The papers were evaluated on their technical content, originality, test 

procedures and data used to deduce conclusions, quality of illustrations and the clarity and 

professionalism of writing as well as value to the industry. 

To register for the IPC APEX EXPO technical conference or for more information on all 

the activities taking place, including professional development courses, online exhibition, 

keynote presentations, networking activities and more, visit www.IPCAPEXEXPO.org. 
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