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PRINTED CIRCUIT BOARD
Reducing metal usage and improving PWB quality

through the use of SER-DUCTOR@agitation
by Charles Reichert, CEF-SE, Charles Remied, Boro Vujasin

ABSTRACT
The rate of acid copper plating on printed wiring boards for many years has been limited by the current density

to which we could subject the boards. No one could safely run above 25 ASF because of burning in the high current
density areas. Agitation of the solution by a combination of cathode rod "rocking" and air sparging brought us to, but
not beyond, 25 ASF.Without these tools, acid copper deposition on PWB's would be highly ineffective.

The breakthrough to higher productivity has occurred with the introduction of the SER-DUCTOR airless
agitation system. Carefully engineered clusters of eductor nozzles sweep away cathode films swiftly, allowing faster
plating at lower voltages with much higher current densities. More even plating results in significantly lower metal
usage. This is the story of how one shop significantly reduced the cost of acid copper plating by installing the
SER-DUCTOR air-free agitation system.

AGITATION OF ACID COPPER

Conventional acid copper baths used in PWB manu-
facturing must be agitated to operate properly. The
diffusion boundary (Figure 1) is the layer of electrolyte
adjacent to the circuit board which provides the immedi-
ate source of copper ions. Once those copper ions are
depleted, conductivity drops significantly, burning occurs
at high current density areas, voltage rises and plating
in through-holes and low current areas is virtually non-
existent. Therefore, the mission of any agitation system
used for acid copper is to evenly sweep the surface of

'-../ the board, minimizing the thickness of the diffusion layer.
The agitative action must also allow sufficient solution
transport in the through-holes to allow acceptable throw
in these holes.
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Figure 1

Mechanical (cathode rod) and air agitation replen-
ishthe copper ions inthe diffusion layerata ratethat allows
plating at 20 to 25 ASF.Cathode rod agitators (Figure 2)
move slowly, pro-
viding horizontal i

oscillation at one"
or two inches per
second with linear
travel of two to four
inches.A fairly sophisticated
apparatus is required to
transfer the rotational energy

'-'" of the drive motor to the linear
motion utilized in this device.
Since the moving parts of the

Figure 2

cathode rod agitator must also transfer current to the
boards, the cathode rod heats up, accelerating the
corrosion of these moving parts. Thus, cathode rod
agitators are usually a maintenance problem.

Air agitation systems (Figure 3) consist of a blower
to provide air at constant pressure and distribution pip-
ing with perforations to bubble air through the solution.
The sparger is typically deployed under the boards to
provide random motion of the solution. A general upward
current is established in the tank, "rolling" the solution.
This system is inefficient
since the bubbles are
easily diverted from truly
vertical ascent and a great
excess of air is necessary
to assure sufficient agi-
tation. Furthermore, in acid
copper, a sulfuric acid mist
is forced into the air above
the tank which increases
the ventilation demand and
results in the corrosion of
nearby equipment. Figure 3

Regenerative (oil-less) blowers, which are used to
provide the air for these systems are fairly noisy with
80 to 90 dB ratings. Also, since these devices must run
at specific air flow and static pressures, once a system
has been sized for a certain tank condition, no further
expansion of capacity is possible. Furthermore, it is
impossible to build expansion capacity into the system
by oversizing the blower unless the excess capacity
is vented. Throttling the blower will cause damage
from heat buildup.

Any airborne contamination in the room with the
blower will be dispersed into the solution. Although these
blowers have intake filters, they usually remove only
particles in excess of 100 micron diameter. Obviously,
fumes in the air will find their way into the tank. Filter
loading increases accordingly, along with the danger of
chemical contamination from the airborne fumes.




