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'Intelligent' Sampling andTesting;
What do we Have in Common with the CIA?

Where'ss the data to back that up? What
does the data suggest? Where did the data come
from?” These are questions people repeat when they
ask about information collected from process con-
trol, product characteristics or failure analysis.
Regardless of the system used to control a manufac-
turing process or to assess product attributes, “data”
is required to make intelligent decisions on process
control or product conformance. If this data is not
properly gathered, correct or complete, the deci-
sions made regarding process control, product
acceptance or failure determination will be incor-
rect.

Much of the data currently generated is filed away
in a cabinet somewhere as a customer or contract
requirement, and is never used to improve a manu-
facturer’s process. Product conformance specifica-
tions are slowly migrating away from this type of end-
product conformance testing and moving toward
the enlightened view that end-product conformance
without process control will have little or no value.
Users and manufacturers alike are beginning to
understand that testing only at the end of produc-
tion will not guarantee a good yield due to the
inherent inconsistencies in the product. The cur-
rent trend in the next generation of performance
documents is to make requirements more flexible so
that manufacturers can actually use data gathered
from process control to prove conformance, and
data gathered for conformance as a tool to improve
their process. This makes the techniques for gather-
ing information more critical because the data must
be analyzed in “real time,” and then interpreted to
allow the manufacturer to adjust his process. There
has been a large effort within both the IPC and IEC
to modify, simplify and clarify test methods. IPC-TM-
650 is under a major revision and update and the
IEC is developing a new test methods document for
printed boards and materials.

I equate the gathering of data on a product or
process to that of a national intelligence gathering
operation (CIA, FBI, MI6 etc.). Many of the same
principals these agencies use to gather information
on the world apply to the gathering of data on a
product or process. Field Agents (engineers) are
used to gather and sort through information. The
information can be gathered by direct or indirect
means. Surveillance devices are used for monitoring

and observation. Forensic analysis is used to find
the origin of particular attributes. Improper or
inadequate analysis can lead to “international inci-
dents.” Intelligence operations can gather a lot of
information, but unless it is relevant, a lot of time
will be wasted wading through useless data. It is not
only important to gather data, but you must know
whether it is relevant to the situation or require-
ment.

There are many considerations that must be made
when preparing to collect relevant data on a prod-
uct or process. The population of data to be gath-
ered must represent samples containing the expect-
ed attribute variation. Statistically sound sampling
procedures are necessary for the correct characteri-
zation of the attributes in question. We see examples
of this type of statistical sampling every day in the
form of TV ratings and political polls. These statis-
tical techniques allow the use of the information
gained from a small sample group to evaluate the
characteristics and attributes of a large group. This
sampling procedure is necessary because it is typi-
cally impractical or impossible to evaluate an entire
product or process group. Correct sample sizes and
groupings are necessary to make intelligent deci-
sions on process control and product conformance
possible.

There are many publications and articles available
which deal with the selection and acquisition of sta-
tistically significant samples. A thorough review of
statistical methods is necessary before embarking on
an “intelligence gathering operation.”

During the next several months, I will present a
series of discussions about various ways to gain intel-
ligence (attribute data) from products or processes
using current testing techniques. The article topics
will include many of the physical, mechanical, envi-
ronmental, electrical and surface analysis tech-
niques currently available. These articles will include
both destructive and nondestructive testing tech-
niques. Discussions will contain the basic test
method and what reasonable expectations of results
are, as well as clarifying some of the acronyms and
terms used in these test methods.

If you have any specific questions on testing or
analysis you would like addressed in this column,
Bob Neves can be reached at 714-999-1616, fax: 714-
999-1636 or via e-mail at: BobNeves@TheTestLab.com
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