Vapour phase technology at its best
„3D-MID fürs Motorrad“
The attached article was published in one of German’s standard
magazines for electronic manufacturing “Productronic”. Subject of
this article is Soldering of 3-dimensional moulded-interconnectdevice for BMW motorbikes.
Key product is the 3-dimensional MID pcb which is shown below:

The installation situation of this component in the BMW motorbike is
shown in the article. The writers of the article are stating that they
have chosen the best suited machines and equipment for their process. They also state that reflow soldering or other technologies
proofed inapplicably because of the overheating issues. The only
alternative is the vapour phase soldering because of its always constant temperature.
Unfortunately the article is only published in German language. But
the pictures should give enough explanation.

ASSCON
Systemtechnik-Elektronik GmbH

Telefon:
Telefax:

Messerschmittring 35
D-86343 Königsbrunn

e-mail:
info@asscon.de
http://www.asscon.de

+49(0)8231-95991-0
+49(0)8231-95991-90

1/1

Production of Printed Circuit Board

3D-MID for the Motorbike
Plastic-printed Circuit Board in three Dimensions
A brave decision by the proprietor of a firm, Hans-Otto Kromberg who bought the automotive supplier, in a way overnight, a complete there dimensional Moulded-InterconnectDevice (3D-MID).
Authors: Manfred Frank, Joachim Czabanski, Erik Rega
Today, by the term Mechatronic, widely and best known is: the association of mechanic and electronic in an assembly. For that, injection moulded three dimensional components undergo special
process of structuring, metallization, and placements with appropriate components.
The decision concerning the construction of a separate Mechatronic process chain was constituted
by the experience of pilot project and the consideration of projects of consortia. Big problems then
always appeared in the st
, when it came to the investigation of the
product complaints. That had induced Kromberg to decide for a solo effort. Besides an empty, hall
there was nothing at the beginning. Joachim Czabanski, since 2007 on place in Renningen was responsible for the line of Mechatronic field. Erik Rega, the development manager of Mechatronic field,
as well could almost draw on the unlimited resources with it.
The initiated master plan, was not about predicting the future, but rather to bring the future to
I
something went wrong, then we would also know wh
C
experience from the first hour.
Start with Obstacles
The path all the way to the first test run was riddled with substantial obstacles. For example there
was no desired laser processing machine. At first, it had to be modified in many respects and to be
made real 3D-capable.
It was also difficult to find the suitable placement machines and handling systems. As a part of intensive research, suitable manufacturer were found apart from well-known major suppliers.
Simultaneously, qualified professionals from all fields gathered in Renningen. Specialists of metallurgy, plastics engineering, galvanization, placement, automation, mechanical engineering, toolmaker... the whole spectrum of interdisciplinary technique, which is essential for this job. This helped the
long-standing successful teamwork with the automobile industry for the first fruit.
BMW ordered for their R- and K-series motorbikes, the F800 models as well as the S1000RR compact and multi-functional switch on the steering wheel. First order, first practical test.
The 3D-MID Material
Bikes are consistently exposed to extreme loads. Convulsions, shocks, humidity, moisture, changing
temperatures, sludge, dust...conditions, for which the search of suitable material were not even very
beneficial. After the first tests with polyamide, a significant penetration of water into the material
was noticed. As a consequence, the material was inappropriate in this form for the purpose of use.
Intensive conversations and trials helped the manufacturer with the material. The result is a laser
polyamide structurable with laser, having a melting point of 295 °C and reducing water absorption.
These polyamides, in addition depict very good mechanical and electrical values as well as with optimal chemical resistance and high resistance against wear and tear.
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Also, the processing in the injection moulding process causes no problems. Best conditions also for
the planned application.
Parallel to that PBT (Polybutylenterephthalat) was also carefully examined. PA was again ahead of
competition. For injection moulding, PBT is best suitable due to favourable cooling and process behaviour and has come in favour due to its consistency and rigidity inclusive of high dimensional stability. The application of unleaded lot is however difficult, as the melting point distinctly lies under
the applied polyamides.
At a Glance
Three Dimensional Circuit Board Carriers
The 3D-MID-printed circuit board from Kromberg & Schubert should be manufactured, assembled,
and approved among others. All process steps should be carried out on site with the respective vertical manufacturing range on itself or with partners developed system. They have all the necessary
technologies for it and are open for qualitative high-grade product solutions of all types in 3D-MIDarea.
And what is important especially for motorbike usage: Directly with bouncing, further profile of
properties like friction and wear resistance come into play. Indeed if the material like PBT is damageable with increased reduction in molecules by hydrolysis, then however it can be brought in contact
with hot water for a short period of time. For that reason, PBT can also be used in coffee machines or
steam iron.
For 3D-MID-ability, the additional concentration of polymers with metal components is placed. That
can be copper or also another material. But the biggest problem with the provision of suitable material for the task has been the desired amount, or slightly more because 15 or more Kg hardly moves a
supplier's hand.
Kromberg & Schubert had a command of their own tool making as well as an efficient moulding.
During peak order additional adjoining qualified net value added partner gets a chance. The latest
alternative is with Ultramid T4381 LDS PA6/6T of BASF and Pocan DP T 7140 LDS of Lanxess two materials, of which profile of properties can be used as per the requirement. Both materials are
equipped with LDS and are also enabled with laser. For this purpose, the additives are compounded,
which can be activated by laser shelling.
The Laser Processing
In the next step, the components are injected under the laser to open the desired material in the
form of conductors and structure. During the three-dimensional laser operations the basis for the
data matrix encoding is set in order to reliably distinguish the diverse variations of combined switches.
The differences between various types will indeed appear seemingly insignificant. But they are of
great importance for the further processing. After a few crucial reconstructions under own direction,
the Nd: YAG laser achieved the desired 3D-house capability. Structures around 100 to 150 pm are
usually the most common widths and minimum distances as per rule.
Placing
By opting for the most flexible and the latest manufacturing technology to produce threedimensional Mechatronic assemblies at the same time, this is the beginning of the most suitable
machinery and equipment. This includes, in addition to the lasers, the dispensing, i.e. the application
of solder paste, the assembling with SMD components, soldering, and painting the assemblies to
protect the conductors against environmental influences, moisture and dirt.
During the pre-deposited dispensing with solder paste it must be able to assert itself in all dimensions of the situation. This requires reliable adhesion on all sides. At no time must the solder paste
get into running condition, when SMDs like resistors, diodes, LEDs ... are to be fitted.
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First of all, the assembly plant had to be designed, and after that the requirements of Kromberg &
Schubert were built accordingly. Today's current three-dimensional circuit carrier serves as the basis
for a combination switch, which is produced in 50 distinctive variants. Thus the assembly plant work
pieces must be taken up with different side lengths and the conversion may take less time to complete.
All requirements are fulfilled in cooperation with the special purpose machine builder Xenon. At the
same time, the system manages the goods receipt control, the placing with contact pins, followed by
electrical test, the dispensing of optical process control, assembly with SMDs and switching elements, and after the soldering process, through the final inspection.
Soldering in the Vapour Phase
Reflow soldering or other methods eliminated due to high temperatures and the resulting incompatibility of components and material arising there from. The only alternative is the vapour phase soldering - thanks to the same temperature all the time at the solder joint. All components will only be
processed with lead-free solder.
Painting and Testing
An additional individual plant in the process chain, the fully automatic coating, ensures the protection of the combination switch from moisture and pollution for use in harsh conditions. Due to the
shape of the switches it must be ensured that the suitable paint adheres at the whole circumference
without dashing away or dripping. In collaboration with Xenon the first fully automatic varnishing
station for three-dimensional components was created.
The switches get their final shape on the downstream manual workstations. At the final functional
check of the individual test station, all the switches are tested. It does not matter if you raise or lower the left turn signal, the right turn signal, the flasher or the wind deflector, the horn or the equipment of the blue light or the siren, depending on the system: all functions must work well prior to
delivery for final assembly into the BMW motorcycle plant in Berlin.
Looking Ahead
According to Joachim Czabanski and Erik Rega here is the next set of finer steps: the chip-on-Board
technology (COB) is envisioned. With this not only higher packing densities are possible, but it promises to have additional features. Thus the chip can be applied without housing and connected with
fine wires with the conductors of the module by wire bonding process. In addition a direct connection of the pads is provided.
Renningen Competence Centre
In Renningen, Kromberg & Schubert has pooled in all related activities in the Mechatronics Division.
Numerous companies from the automotive, medical and defence are using this comprehensive
know-how. From the initial idea through CAD drawings and prototypes to model series and preseries, everything is coordinated. Although not all the specialists sit under one roof, modern communication media keep the communication up-to-date everywhere in the world.
Another advantage: the state of the art Central Laboratory of the Kromberg & Schubert group, where
almost all automotive tests are carried out, is also available at the Renningen site.
Authors: Manfred Frank, Editorial Office Frank, Joachim Czabanski, Director Mechatronics und Erik Rega,
Head of Development Mechatronics Kromberg & Schubert GmbH & Co. KG.

Picture Captions:
BMW K1300S in silver
1.
2.

Blinkers for BMW motorcycles.
Combination switch on the right for the BMW K1300S motorcycle
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3.

Form follows function: the latest 3D-MID space-optimized BMW blinker

The heart of BMW's combination switch - there is 3D-MID board without housing. The threedimensional structure is formed by injection moulding and then provided with conductor tracks and
contact pads.
1.
2.

CAD Design for 3D-MID circuit
Complete delivery of the combination switch for BMW.
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