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This phém, shows all of the vital items
needed to etch custom-made circuit boards.

Some practice.is need-
ed to etch involved
circuil  boards like
this one; but even a
board of this complex-
ity is within reach of
hobbyist who is will-
ing to leam etching.

the resist pen, store the pen with its tip
down/Tor several hours prior to use.
When drawing on the .copper—use Tong
smooth lines and sfop marking only at
connecting points, otherwise there will
be fine lines in lﬂe resist ink that will
cause hairlihe cracks in the finished
product. Do not back-up while mark-
ing or retrace lines for best results
Wide lines can be drawn by using the
side of 3hepén point. Two-lines drawn
side by side can produce a wide area,
but generally the end product is better
using one mark. When mistakes occur.

it is provided In electroni¢ project plans——erase with a. ‘pencil eraser. Store the

7. Drill ‘Bits. For board projects, get
drill bits size 1 /16-inch and 1/32-inch.
Bits in these sizes can be found in most
hardware or hobby stores.

Marking The Board. A board Jayout,
or template, provided with an electronic
aroject may already be drawnin re-
verse. This js nefessary, sinte circuit
designs are drawn from the compo-
nent side of the board, leaving the cop-
per clad rear of the board an exact re-
verse.

If the design to be etéhed onto the
gircuit board is an original hand drawn
layout, though, a reversed-drawing can
be- easily accomplished by placing a
carbon ink side up beneath the draw-
ing and retracing the lines of the lay-
out topside. When the carbon is re-
moved. an exacl reverse remains on the
hack of the original drawing. This car-
bon reverse is the template for etching.
Before transferring the template draw-
ing to the copper clad beard, lightly
tub the copper With a steel wool pad,
then rinse and dry. Cleaning the board
in this way permits the resist ink to
adhere better.

Taking the template, punch small
holes in the paper at each connection
point. Place the templ'ate over the cop-
per and use the resist pen to mark each
connection point through the holes.
Remove the template. If the circuit is

s—emeasiniple, draw -the rest of the template

drawing onto the board. If lines are
complicated, use a ruler as straightedge.
To get the most accurate results using

resist pen point down to prevent the
point from drying befween usages.

but the results are not as certain.

Finishing The Board. After the etch-
ing process has been completed, pour
off the solution and rinse the board
well under funning water. Do not pour
the used solution back into the solution
bottle with unused etchant—this con-
taminates the entire contents of the
bottle. To remove the resist ink, genrly
rub with a steel wool pad. Rinse, then
dry the t:tcihed board.

Drill holes for connection wires with
a 1/16-inch drill bit. For transistor or
other component leads, use a bit size
of 1/32-inch. To use these tiny bits in
an ordinary hand drill, wrap the bit
shank with masking tape before insert-

Etching. The etchant itself is an acid——fng it into the drill. p

and 1herefore handle the solution with
care. Take the same precautions neces-
sary when handling any acid. Do not
store the fluid where it is accessible to
children: If durigg the etching process
the solution splashes into the eyes, fiush
the affected area with water immedi-
ately and see a physician_ Avoid body
contact with the fluid and wash well if
the eichant touches skin.

Pour only enough etchant needed to
¢ovet the resist marked board 40 a
depth of Y&-inch or slightly greater into
the shallow tray. Use the etchant sohr
tion in a well ventilated roomand
avoid breathing the fumes, Place the
heatlamp or light bulb near the solutjon
to raise the fluid temperature to ap-
proximately 100°F—the exact degrée of
temperatur® s not critical. Carefully
slide the board into the etchant, copper
Side up. Gently agitate the solution
every few minutes By using the proper
tempszrature of near 100 F, the etching
should be completed within 15 minutes
or sc, Keep a close eye on the board
and remove immediately upon comple-
tion of the etching. Tilt the pan care-
fully to one side to determine if all
unwanted copper is gone.

The etching process can be under-
taken with success using no heat source
if the etchant solution temperature is
above 60°F. The process takes approxi-
mately one hour with no applied heat,
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During etching, hairline cracks ma
fornin critical paths on the board.
Repair these cracks with solder before
attaching components to the board.

The ‘etched circuit board is now
ready for whatever project you have
in mind =]

The final step is drilling holes to mount
components. Use a 1/16- or 1/32-inch bit.
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