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Improving the Quality of Black Oxide on
Flexible Circuitry by Optimization of

.Filtration and Agitation Systems
By C.R. Reichert, C.E.F., Regional Manager, SERFILCO, Ltd.

Black oxide on printed circuit boards is used through-
out the industry as a means of maximizing the bond between
copper clad laminates in multilayer boards.

Although it is hard to conceive, the black oxide process
itself maybeasource ofcontamination whichcan causeshort
circuits in printed circuit boards. Today we report the case
of a large manufacturer, Zycon of Santa Clara, California.
Zycon produces approximately 20,000 flexible boards per
month and applies black oxideto same.The black oxide used
is a conventional sodium chlorite/sodium hydroxide solution
which operates at 160°F (71°C).

This solution is known to be highly corrosive and a great
generator of particulate in the solution. As the black oxide
forms, some of it sloughs off of the board, especially in flex-
ible circuits and creates particulate which is larger in diam-
eter than the separation between lines in the board.

The original set-up of the black oxide line consisted of a
'Jrogrammed hoist machine manufactured by Chemcut.

'---" rhis particular unit hasapproximatelya400 gal. (15141)black
oxide tank. A 1.0HP pump powered the filtration system.This
pumpwould turnthe tank overapproximately4 times perhour.
Five micron filtration was required to remove all particulate
large enough to cause rejects on the board. The filter cham-
ber used with this pump was fabricated from titanium and
held five, 30" long polypropylene string wound, five micron
cartridges.This chamber providedapproximately52.5 square
feet (4.88 m2)of depth filtration surface area.

A sales representative working in conjunction with the
personnel from Zycon analyzed the situation and found two
distinct problems with the filtration system. The first was that
particulate was not being removed from the solution fast
enough to prevent adhesion in areas of the boards where
shorts could form. The other was that the amount of particu-
late being generated would quickly load the filter elements,
significantly reducing the flow through the filtration system
and causing solids build-up in the solution beyond accept-
able levels in a very short period of time.

Observation of the process confirmed some suspicions.
First of all, if the filtration system was running prior to start-
upofthe line, the solution was perfectly clear and waterwhite
so that the bottom of the tank could be seen. Once the first
fixture of boardswas immersed inthe tank, the solution would
instantly become turbid and dark. Upon removal of the rack,
the solution would gradually begin to clear. The original set-
Jp relied on a trial and error method which determined that

"-"rejects decreased with successively denser filtration media
until at five micron the minimum reject rate was attained.

However, when this old set-up was operating, Zycon still
experienced an average of about 100 rejects per month on
the flexible boards. These boards are 15" x 20"(381mm x
508mm). The scrap rate obviously was at an unacceptable
level with a reject rate of 0.5%.

Itseemed that a significant portion of the rejects occurred
during filter change. Still, a certain portion were random and
not attributable to any specific cause. Our conclusion is that
we must both maximize the interval between filter changes
to eliminate spikes of rejects associated with filter changes
and also increase the turnover rate to eliminate random re-
jects by removing a greater proportion of the particulate
generated as quickly as possible.

THE FILTRATION SYSTEM

A newfiltration system was proposed. Zycon agreed that
new equipment was necessary to resolve the problem, so

they placed the order. When the new
equipment was installed, it consisted
of a double mechanical seal end suc-
tion centrifugal pump of polypropylene

with EPDMelastomers and sili-
con carbide seal faces.
The filter chambers are
all polypropylene with
stainless steel external

hardware. The sys-
tem is plumbed with
polypropylene pipe
and mounted on an

FRPbase. The two filter chambers areplumbed inseries with
50 and 5 micron filter cartridges in successive chambers.

The pump turns the tank 12 times per hour. The larger
pre-filter/post filter approach increases dirt holding capac-
ity 15 times.

Now let's spend a few minutes examining those factors
which impact solution clarity and quality of the finished part.

DESIGN CONSIDERATIONS FOR THE FILTER SYSTEM

We will now investigate the design considerations which
lead to well engineered filtration systems. We can choose
surface media,such as a paper on membranefilter or a depth
media such as a wound cartridge. Each has its place. Sur-
face media doeswell at removal ofvery fine particulate down
to 0.1 micron where dirt loads are very low. Typical applica-
tions might include beverage packaging, fuel dispensing and
final filtration of chemicals prior to use or packaging.




