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Quickly and easily detected through X-ray analysis: poorly soldered THT connector, broken contact in a PCB and

ESD damage in an IC component (from left to right).

Efficient Quality Checks by X-Raying
Thanks to in-house X-raying, non-visible structures, such as solder joints

covered by a component’s body, can be inspected selectively and timesav-
ingly in the early phase of production; newly also at Enics Switzerland.

Due to the continuous trend
in electronics towards minia-
turising, more and more com-
ponents joints, or parts of
them, have «disappeared» to
the bottom of the casing. As a
result, the solder joints cannot
be clearly assessed with con-
ventional visual inspection
methods — namely manually
with a magnifying glass or
through automatic optical
inspection. To guarantee a
fast examination of the cov-
ered solder joints, Enics
Switzerland has put an X-ray
system into operation. This
will improve the services’
quality and at the same time
optimize the total cost.

Ball Grid Array (BGA) and
Micro Lead Frame (MLF) are
typical forms of casings,
which have their soldered
joints completely or partially
hidden. Taking BGA compo-
nents as an example, Enics
Switzerland has observed the
following development in the
last three years: their quanti-

ty has increased by 12 % and
the average number of pins
per BGA has risen by 35 %.
With the growing complexity
of components, their prices
have accordingly increased
markedly, which has made the
risk of suffering expensive
manufacturing problems grow
over proportionately. The sub-
ject of soldering problems
with THT connectors or THT
electrolyte capacitors (ELKOs)
has not yet been fully
acknowledged. The soldered
joints of these capacitors are
partially covered, so it is not
detectable, whether the solder
filling is good or not. In an
extreme case the electrical
function could still be existent,
but the mechanical strength
could be so low, that e.g. the
in- or unplugging of connec-
tors or the vibrations with
ELKOs could lead to the failing
of soldering connections.

In-house X-raying as
process controlling
Owing to X-ray technology,

Enics Switzerland is in a posi-
tion to visualize hidden solder
joints. This contributes to
higher quality and ensures the
up-keeping of the achieved
quality standards — also when
using new, complex compo-
nent geometries. A further
advantage lies in the fact,
that X-raying is comparatively
timesaving. Specific examina-
tions — for example of THT
solder joints — can be carried
out speedily at short term
notice and will still deliver
comprehensive quality infor-
mation. X-ray examinations
are not destructive, so no
assembled PCBs have to be
sacrificed, as for example is
the case with cross cutting
analysis.

Acquiring their own system
has brought Enics numerous
advantages compared to the
earlier days, when the exami-
nations were made with
external X-ray analysis
machines. As well as saving a
lot of time, because of the



system being available perma-
nently, the main benefit lies in
the possibility of intervening
in singular processes during
the early phase of production.
Measures of improvement can
be taken immediately and
thereby, costly serial mistakes
can be avoided.

Not a method for every
purpose

Although X-ray analysis bears
many advantages, it is also
important to know the limits
of this method. For instance it
is only applicable for detecting
problems, if the fault has
been locally delimited before-
hand and a clear mechanical
error is probable. «The board
isn’'t working, so could we
have a quick X-ray?» there-
fore is not a promising start-
ing point. Materials with low
density, such as plastics or
silicon (chip material) do not
show up very well on an X-
ray. Furthermore, cracks only
become visible through 2-D
X-ray machines, when they
have a certain size and if the
crack lies directly in the
beam’s channel between the
X-ray source and the receptor.

A 3-D X-ray analysis equals a
computer tomography (CT)
and can give a lot of informa-
tion in doubtful cases. Due to
the necessary, but very
expensive software option and
the long duration of the
examination, it has not yet
been very successful in EMS.
But without doubt, the pro-
gressing miniaturising and the
request for lead-free solder-
ing, which is leading to the
reduction of process windows
in manufacturing processes,
will keep on strengthening the
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«In-house X-ray
analysis enables us
to intervene in
singular processes
during the produc-
tion phase.>»

need for X-ray examinations.
What is needed, are flexible
X-ray systems, which in the
ideal case can unite a manual
analysis system, an automat-
ed testing system and a com-
puter tomography in one
apparatus. Automated solu-
tions already exist, in which
the assembled PCBs are fed
automatically, although the
automatic assessment of the
soldered joints still causes
some problems. 3-D X-ray
technology through CT deliv-
ers spectacular pictures and

has a great potential for inde-
structible defect analysis. To
ensure an economical opera-
tion, the costs have yet to be
reduced massively. Enics
Switzerland’s X-ray system
has been equipped in a way,
so that it can be expanded
according to future technical
possibilities. @
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