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Whv Reuse Microetchant?

Microetching 1s a ubiquitous process found as a pre-
clean step for many of the stages of PWB manufacturing.
Microetching removes anywhere from 4 to 70 microinches of
copper to rid the panels of oxidation prior to the subsequent
process, such as soldermask application, oxide treatment,
electroless copper plating, pattern plating, or hot-air-solder-
leveling. This cleaning process is also used to strip copper
build-up on plating tanks and racks. Power Circuits uses a
sulfuric acid-potassium persulfate microetchant.

Although Power Circuits does use an electrolytic recov-
ery process to plate-out copper from spent microetch solu-
tion, the sulfuric acid-potassium persulfate microetchant
cannot be regenerated due to the buildup of sulfates that
results from the breakdown of the microetch chemistry. A
hydrogen peroxide-based microetchant, on the other hand,
can be regenerated using this technology because the break-
down product is simply water. For Power Circuits. therefore,
clectrolytic recovery serves to remove copper before the solu-
tion goes to the wastewater treatment unit, but not to regen-
erate microetchant.

Power Circuits was initially motivated o conserve
microetch solution because their electrolytic plate-out unit fre-
quently failed to meet capacity needs for processing spent
solution. Excess waste had to be placed in drums until capac-
ity was available. Because the amount of copper that must be
removed from the board varies among the different process
lines, a microetch considered spent for the purposes of one
process line may still be useful for microetching in a line
requiring a lower etch rate. At Power Circuits, for example,
the microetch step for an electroless copper line must remove
40 to 60 microinches of copper from the PWB, whereas the
preclean step for pattern plating requires a microetch rate of 4
to 6 microinches. Using this process knowledge, a Power Cir-
cuits manufacturing engineer designed a scheme to reuse
microetch solution.

The continuous-flow system developed by Power Cir-
cuits required little more than installing some new plumbing
and pumps. It was not even necessary to interrupt production
because most of the installation was done on a Saturday by
Power Circuits’ maintenance personnel.

How the Continuous-Flow
Svstem Works

(1) Day Tank.

The continuous-flow system begins with a single tank of
microetch solution, prepared daily. This “day tank™ is formu-
lated to the specifications for the electroless copper line’s pre-
clean step, during which 40 to 60 microinches of copper must
be removed from the panels.

(2) Microetch for Electroless Copper Plating.

A photocell provided by the electroless copper equipment
vendor measures copper ion concentration in the microetch
bath and automatically feeds fresh microetchant from the day
tank to the bath when the copper concentration reaches a
threshold of 10 g/1. Before this automated system was
installed, the bath was dumped three times per week, the
copper concentration in the bath ranged from 0 to 13 g/l, and
the etch rate ranged from 14 to 60 microinches. The autofeed
arrangement maintains copper concentration between 9 to 11
¢/1, allowing for better process control and a more stable etch
rate of 33 to 57 microinches. Although the flow of microetch
could be triggered manually (i.e., without using a photocell),
frequent analysis would be required to feed fresh solution
into the microetch bath for electroless copper at the appropri-
ate time. The benefits would not be as substantial.

(3) Microetch for Pattern Plating.

Next, as additions are made to the microetch tank for the
electroless copper line, the excess overflows and is gravity-
fed to the microetch prior to pattern plating. This preclean
process needs to remove only 4 to 6 microinches of copper.
Therefore, a weaker solution — one that has a higher copper
concentration and less oxygen available — can be used.
Because the etch rate is determined by temperature, concen-
tration, and dwell time, the latter has been adjusted to
achieve the desired etch rate based on the copper concentra-
tion of the incoming solution.

(4) Electroless Copper Rack Strip.

The excess from the microetch bath for pattern plating flows,
in turn, to a tank used for clectroless copper rack stripping.
During the electroless plating process, copper is deposited on
the wire racks that hold parts to be plated, as well as on the
inside of the plating tank. It is not necessary to use fresh
microetch solution because etch rate is not a critical parame-
ter in cleaning racks and tanks. Microetch solution can be
reused from other processes to remove copper build-up.

(5) Electroless Copper Tank Strip.

When the rack-strip tank is full, the microetchant is then
pumped to a holding tank. Each weekend, the solution is
pumped back into the electroless copper tank to remove cop-
per build-up from its walls.

(6) Electrolytic Recovery.

After cleaning the electroless copper tank, the microetchant is
pumped to the electrolytic plate-out cell, where copper is
plated out and sold to a recycler at $0.80/1b.

(7) Wastewater Treatment.

The remaining spent microetchant, consisting of sulfates,
sulfuric acid, residual copper, and water, is sent to wastewater
treatment.
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