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Environmental Chamber
Cleanliness is Critical

The right cleaning protocol can eliminate false failures.

quality or reliability test is only as good or accu-

rate as the test equipment used. When perform-

ing humidity testing, results can only be accu-
rate indicators of product performance if the interior of
the testing chamber is free of contaminants. Having an
effective cleaning protocol to control the testing envi-
ronment is crucial to achieve valuable results. Take care
in choosing a cleaner for the interior of a chamber,
because many cleaners have the potential to introduce
contamination into the chamber. When contaminants
in a chamber deposit on boards during environmental
testing, these contaminants will interact with the mois-
ture introduced through humidity to potentially cause
false failures for clean boards.

In a recent investigation, assemblies were failing
100% of the time during ESS testing on three consecu-
tive attempts. This was a new ESS testing chamber, iden-
tical to a chamber from another facility. The
only difference was that the operating envi-

A second set of samples was submitted for testing:
alcohol wiping samples from a 1 in? area (for 30 sec.
of contact time) of the chamber door, walls, ceiling
and floor. A second type of sample was a 4 in? piece of
aluminum foil that had been placed in the chamber in
the same manner the boards were placed, and was
exposed to the high humidity for 24 hours. After col-
lecting the wiping samples, running the chamber and
extracting samples of the deionized feed water and
steam reservoir, all these samples were sent along with
a control sample of each.

The analysis of the second set of samples (foil and
alcohol wiping samples) showed that a high contamina-
tion event had occurred, but the DI feed water and the
steam reservoir showed low levels of contamination.
The contamination was high in chloride, sulfate and
amines. The amounts of chloride, sulfate and amines
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prior to high humidity exposure. TABLE 1: Contaminant levels before and after chamber cleaning.
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were much higher before the cleaning of the chamber,
and after the chamber cleaning, no failures occurred on
ionically clean assemblies (Table 1).

Based on these findings, we suggested that the cus-
tomer clean the chamber first by scrubbing the inside
with a Scotch Brite pad with 10 MQ deionized water,
working from top to bottom. The chamber should be
scrubbed three times, then wiped with DI water and
a lint-free cloth over all surfaces including the vents
and air inlet opening. Next, the chamber should be
wiped three times with IPA using critical contact
polyester wipes.

Apparently, the equipment fabricator had used a
stainless steel cleaner to clean the chamber before ship-
ment, and this residue was introducing the harmful
chloride, sulfate and amine residues that caused the
humidity tests to fail. The presence of these contami-
nants caused the ESS test results to be an inaccurate
gauge of product performance. After following our rec-
ommended cleaning protocol, this customer saw results
that were much more accurate predictors of product
cleanliness and reliability. The first two groups after
cleaning showed 0% failures with low ionic residue
problems. We conducted ongoing monitoring of this
chamber for several months, and the contamination
problem was alleviated. This case exemplifies how
important it is to maintain the cleanliness of test equip-
ment to achieve meaningful results upon which quality
decisions can be made. L]
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