FIGURE 1 —- EXAMPLE OF A SIGNATURE ANALYSIS TESTING SETUP WITH THE
NFF DEVICE UNDER TEST ON THE RIGHT-HAND SIDE.

Solving No Failure Found
Situations using the Right
Mixture of Tools and Know-how
In the electronics industry, when a product fails to meet the expectations of an endcustomer with regard to operational function, too often the electronics that are returned from the field will exhibit no failure during normal factory testing. This results in
what has come to be known in the industry as an NFF (No Failure Found). When this
happens, it always makes a bad situation even worse and more expensive. Low-cost
approaches to dealing with this situation are therefore often of crucial importance.
Dedicated specialists are able to provide customized solutions thanks to the right concepts, tools and specific know-how.
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known to have failed in the field and yet the
failure cannot be reproduced at the service
center. Typical reasons for such NFF situations
are, among others, intermittent failure, operating environment-dependent failure, human
error, hidden software bugs, and/or insufficient
test coverage.
Over the years, Enics, as a specialist in electronics manufacturing services along the entire
product life cycle, has developed a reasonable
process for how to deal with this situation:
reasonable in the best meaning of fast, efficient and cost effective. This includes several
different strategies, some more uncommon
than others, but none that are cost-prohibitive.
These strategies are focused on failure detection and not on determining root cause
(FMEA), the latter of which often involves very
specialized/expensive analytical equipment
such as a scanning electron microscope (SEM)
or extremely high-magnification microscopes
and is often destructive in nature. Such capabilities are usually found only in scientific laboratories and are not part of the resident
equipment of a typical EMS. If the original
cause of the failure has disappeared, for example a short circuit created by a dendrite or other conductive path that in the meantime has
fused away (burned through), then of course
Enics’ applied methods will not detect the failure either.

SUCCESS FACTOR: SKILLFUL COMMUNICATION
Expecting a trouble-shooter to find a failure
that doesn’t manifest itself is like sailing a ship
across the Atlantic without a compass or any
other directional aids and hoping that it lands
in a specific port, i.e., success is highly improbable. Clear and prompt communication is
therefore of great importance. Approaching the
customer (and perhaps also the designer) with
a request for a more detailed description of the
failure situation is usually the first and easiest
step. This is not to be underestimated since it
can save enormous amounts of time in trying
to troubleshoot a problem that could be anywhere in the circuit. Very good communication
skills by every person in the failure reporting
chain are essential, and by requesting further
information, an obscure failure description can
often be turned into a very helpful one.
SUCCESS FACTOR: SOPHISTICATED TESTING
Often an NFF arises because the testing house
cannot properly duplicate the exact conditions
under which the failure occurred. In an effort
to simulate real loads and conditions that may
occur in the field, stress testing of the product
under temperature/vibrational cycling is a
technique often used. Applying thermal or vibrational loading may be enough to cause the
failure to appear, providing that the failure is
at all detectable under the given fault coverage.
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cuit nodes are compared to known good
patterns to establish
whether a particular
part of the circuit is
behaving normally.
Although this technique has been
around for several dec-

FIGURE 2 -- EXAMPLE OF A CONSTANT MONITORING APPROACH THAT
MEASURES CURRENT. THE OUTLIERS ARE HIGHLIGHTED WITH ARROWS.
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In spite of all efforts and best available expertise - let’s face it: NFFs may not always be resolvable. Nevertheless, the prerequisites for
successful resolution of many NFF mysteries
are the right tools and concepts. Combining
these with the specific know-how and experience of the troubleshooter, which may involve
the actual operation of the customer’s system
as well as review of its design, the customer
often receives the required answers – quickly,
efficiently, and with low cost impact.

FIGURE 3 -- THERMOGRAPH OF A MULTICHANNEL I/O INTERFACE CIRCUIT BOARD.

