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PCB + ASSEMBLY

Soldering with vacuum profiles

Do you see the benefits?

Requirements for void-free solder joints are continuously increasing in the field of electronics
manufacturing, i.e. the reduction or elimination of cavities in the connection technology used
between component connectors and connector pads. New challenges evolve on a daily basis due
to the relentless introduction of new variants of so-called bottom terminated components (BTCs).
Connector geometries alone are not decisive —numerous pitfalls are of greater significance.
Incentives and several fundamentals will be elucidated in the following article.

Helmut Oettl, Head of Application and Product Management, Rehm Thermal Systems

0.‘%:

he formation of solder joints is PCB manufacturing, and thus

their quality, is influenced by an unmanageably large number of
parameters which are becoming more and more difficult to master
and keep under control. A voids workgroup prepared the overview
of factors, which provide an initial insight into the complexity of the
problem. However, it only includes two factors which can be taken
advantage of shortly before production of the affected PCBs in
order to reduce or eliminate the formation of voids. These are the
stencil and the layout of the aperture on the one hand, and the use
of vacuum technology during the soldering process itself on the
other hand. Vacuum soldering can even be used during the produc-
tion processes as a sort of “fire brigade” when a short-term in-
crease in the number of voids occurs. And thus nothing stands in

Factors which influence voids and reliability
Image: Voids workgroup, Dr. Wohlrabe, TU Dresden
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BTCs
Image: IPC7093

the way of using standard processes and standard profiles for
series production, and it's possible to react flexibly to any fluctuation
in the quality of purchased components, PCB surfaces and solder
paste batches.

In addition to series production, PCBs can also be repaired in mod-
ern vacuum soldering systems like the CondensoX in the event that
excessively large voids have occurred during the initial soldering
process in a conventional soldering system, which would otherwise
have to be scrapped because they do not fulfill the criteria of the ap-
plicable IEC standards or IPC directives.

Vacuum is defined as follows in DIN 28400 (in agreement with ISO
3529-1): "Vacuum is the state of a gas when the pressure of the
gas, and thus the particle-number density, is lower within than it is
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Selected vacuum profile for the soldering task
Image: Rehm Thermal Systems



SOLDERING PRINCIPLE

Rehm - Patented Technology

Process chamber of the CondensoX for soldering of stationary PCB
assemblies with vacuum
Image: Rehm Thermal Systems

outside of its container, or when the pressure of the gas is less than
300 mbar, i.e. lower than the smallest atmospheric pressure which
occurs on the surface of the Earth”

Where modern vacuum systems are concerned, we no longer
speak of simply evacuating the atmosphere, but rather the user is
provided with the option of influencing the gradient at which the
vacuum is generated and adjusting dwell time at a specified press-
ure. This provides above all sensitive components and volatile flux
ingredients with the opportunity of adapting to prevailing ambient
conditions. Damage to components or solder splashing may other
wise occur. However, this type of vacuum profiling must not be
seen a separate step —it's available for the entire duration of the sol-
dering process. As a result, pressure can be adjusted in addition to
the temperature profile, making it possible to fulfill various reguire-
ments. Moisture absorbed by the solder paste can be removed be-
fore soldering, or all of the process gas can be exchanged, for
example at 160°C, in order to remove residues which have evapor
ated out of either the PCB material or the solder paste, in order to
assure that they don't condense onto sensitive components (e.g.
optics) during the cooling process. The CondensoX provides users
with greatest possible flexibility in this respect, allowing them to re-
spond to a vast variety of tasks and to influence the PCB assembly
manufacturing process in a targeted and reproducible fashion.

The utilized vacuum and temperature profile is shown in the figure
page 28, with which BGA and QFN (BTC) components were sol-

Zusammenfassung

Die Anforderungen an lunkerfreie Lotstellen nehmen im Bereich
der Elektronikfertigung stetig zu. Insofern miissen die Lunker in der
Verbindungstechnik, zwischen Bauteilanschluss und -pad, verrin-
gert bzw. eliminiert werden. Aufgrund der Herausforderungen sich
neu entwickelnder Bauteile, sind nicht mehr allein nur deren Ste-
ckergeometrie entscheidend. Im Artikel werden einige wichtige
Grundlagen dazu erldutert.

Résumeé

Les exigences quant aux points de soudure sans vide augmentent
sans cesse dans le domaine de la fabrication électronique. Ainsi
les vides dans la technique de connexion doivent étre réduits ou
méme éliminés entre le raccordement de I'élément et le pad de
I'élément. Compte tenu des défis concernant les éléments objet
des nouveaux développements, ce n'est plus seulement leur géo-
métrie des fiches qui est déterminante. Un certain nombre de prin-
cipes de base importants sont explicités a ce sujet dans le corps
de 'article.

Peswome

TpeBoBaHNAKOTCYTCTBUHMYCTOTBMECTAXCNARKN Npw
NPOM3BOACTBE ANEKTPOHHOr0 060PY/10BaHUA NOCTOAHHO
YXKECToYarTCA. [103TOMY KOAMYECTBO NMYCTOT B 3NEKTPNYECKIX
COB/IMHEHNAX MEX/Y KOHTAKTaMU KOMMOHEHTA M KOHTAKTHOM
nnoLLanKkon cNeayeT MUHUMW3MPOBATL UAK YCTPAHNTL
NONHOCTHI0. BBuay TpeboBaHuii, NPEbABNAEMBIX K HOBbIM
pa3pabaTbiBaeMbIM KOMMNOHEHTaM, IMaBHanA Poib Tenephb
OTBOATCA HE TONLKO reoMeTpuu Wwrekepa. B cTatbe
paccMaTpuBaloTCA HEKOTOPLIE BaXHbLIE MPUHLIMM.

dered in the CondensoX during the course of the case study. Not
only were the PCBs soldered with and without vacuum for the
study — stencil apertures were varied as well. The goal was to dem-
onstrate the extent to which void results can be influenced for both
soldering processes.

www.rehm-group.com
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Expand your Dimensions with the LPKF StencilLaser G 6080

The LPKF StencilLaser G 6080 can easily be extended to hold extra-
long stencils. Max. cutting area: 600 x 1600 mm. Find out more:
www.lpkf.com/smt-stencils
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