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The Microsection
a Wrk of At (Part 1)

Microsectioning: e mosiden s
means for analyzing the plated through-hole, Microsectioning
isan art form and, like awork of art, it can he great, good or
bad. The microsection dates back to day before the printed
wiring board (PWB), and is primarily used for metallurgical
anadysis. The metals indudry uses the microsection to evaluate
the grain size, structure and quality for avast array of metals
which are mainly homogeneous in nature.

PWBs are about as far from homogeneous as you can get. A
PWB is a combination of different types of materials like glass,
aramid fibers, kapton, copper, acrylic adhesive, epoxy, paly-
imide, teflon, solder, etc. Each of these materials has a dif-
ferent relative hardness and, coupled with that of the mount-
ing media (epoxy, aylic, etc.), makes the PWB microsection
one of the mogt difficult to successfully complete. This process
is further complicated by the fact that it is essential to com-
plete microsectional preparation in an area within 10 percent
of the center of the hole. This is relatively easy on a 0.040
hole, but can be extremely difficult on a 0.006" hole (10 per-
cent is a 0.0012" target range).

The first step in the microsectioning process is selection
and removal of the test sample from the production panel or
coupon. The removal of the sample is typicaly accomplished
by routing, sawing, or punching. Each of these methods
induces mechanical stress to the sample which can cause dam-
ageto the PTHs and surrounding insulating materials. Glass
fibers are good conductors of force, so mechanical stresses
induced during the sample removal process can be carried
into the PTH barrel area. While punching or shearing is the
easiest method of sample removal, it is by far the worst for
mechanical stresses. Routing and sawing both remove materi-
al to separate the sample from the panel or coupon.

Once the samples are removed, they must be placed into a

sample preparation cup either individualy or “ gang-mount-

ed” together. Gang-mounting techniques can save a lot of
time and cost, but sample alignment is critical as there are
now multiple samples on which you must reach the center of
the PTH. To accomplish this in a repeatable manner, many
companies will use tooling holes and pins to adign multiple
samples.

The next step is encapsulation of the sample in a mounting
media which, for PAWBs is typically acrylic or epoxy based.
Acrylic materials are clear and transparent, while epoxies are
tranducent, with a typicaly dull-brownish color. Mounting
materials alow the sample to be easly handled, and ad in
support and retention of sample edge quaity during surface
preparation. Mounting materials harden by use of an exother-
mic (heat generating) chemical reaction. The general rule of
thumb is the faster amaterial cures, the hotter it gets and the
more it shrinks avgy from the sample edges. Materia shrink-
age and unfilled PTHs leave gaps behveen the sample edge
and the mounting materid. These gaps will cause rounding of

the sample edges, and in come cases, the PTH may collapse
inward during grinding and polishing, making analysis erro-
neous or impossible.

Mounting materials are typicaly combinations of hro or
more parts that, when mixed together, begin to harden
(cure). The mounting compounds which provide the lowest
shrinkage, best edge adhesion and lowest heat of reaction typ-
icdly take 24 hours or more to cure. By contrast, materialsare
available which cure in ten to fifteen minutes, but these have
ahigh heat of reaction and high shrinkage ratio (poor edge
adhesion). Each mounting systems aso has a different liquid
viscosity which will change the war the materia flows into
PTHSs.

Acrylic mounting systems are usualy a powder/liquid com-
bination and are quick curing (<30 minutes). Epoxy mount-
ing systems are typicaly liquid/liquid combinations, and
range’ from quick cure (<30 minutes) to overnight cure (24
hours). Many epoxy resins have some type of inert filler mate-
rial in them to improve the mechanical properties of the
mounting compound. Certain epoxy Systems may aso require
a high temperature environment (60°C to 80°C) for proper
curing or to decrease curing time.

The mounting compound mixing step is often taken for
granted, but a proper mix “ style” will decrease the quantity
and size of entrapped air bubbles in the mounting com-
pound. These entrapped bubbles can prevent mounting
material from flowing into the holes, and will cause pockets to
form which will entrap abrasive particles during subsequent
grinding and polishing steps. Too much hardener in the mix
will cause undue heating and mounting materia shrinkage. If
too little hardener is added to the mix, the mounting materi-
al may never fully cure. Another area often overlooked isthe
method of pouring the mounting materials over the samples.
The mounting material should be poured from one side of
the sample, which will force the compound into the PTHs. If
the mounting compound is poured directly over both sides of
the sample, air will be trapped in the hole and the holes will
not fill.

Asaword of caution, we have noticed over the last severd
years that some acnlic systems adhere so well to the PWB sur-
face that shrinkagk during curing will actually rip away the
epoxy resin from thefirst layer of glass, causing what
appears to be a laminate defect. We have aso noticed that cer-
tain resin systems will vary from batch to batch and have a
shelf life which will requiring periodic adjustment of the mix-
ing ratios between the various components.

The selection of the proper mounting material is a critica
step to obtaining a good microsection. A careful balance
between curing time, viscosity, material shrinkage, cost and
processing ease must be evaluated when choosing a mounting
system.

Coming in fune: Part 2, Grinding and Polishing of the
Micrasection.
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