CIRCUIT
BOARD
ETCHING

A step-by-step guide to
making project boards

HIlL E PERFORATED PROJECT BOARDS,
w or perf boards, are relatively cheap
and easily obtained, a circuit board
etched [or its particular usage will pro-
vide neater, more profcssional results.
Projects with the circuitry foundation
of an etched board will be less prone
to vibration damages as well as have
greater impact resistance—in all, an
etched board provides sturdier construc-
tion and greater safeguards.

In addition to the quality of con-
struction, in contrast to perf boards,
etching lessens the chances of undesir-
able oscillations caused by crossed or
jumpered output signal wires producing
feedback in sensitive component cle-
ments. Also, electrical noise interference
caused by spurious radiations in the cir-
‘cuit’s environment are more easily sup-
pressed as a result &f the close prox-
imity of ground and voltage supply
leads. Decoupling cupacitors can casily
span supply and ground distribution
lines with correct board layout.

Only the etching process will be dis-
cussed in this article. The actual circuit
board layout should be considered care-
fullv and fullv in advance.

Materials. The materials reguired for
board etching can be found in ncarby
electronic retail stores, and the sup-
plies, once purchased. should last
through a number of etchings. A list
of the marferials needed includes:

. Copper Clad Board. .
Etchant Solution.

. Resist Pen.

. Shallow Pan

Heat Source.

. Template.

. Drill Bits.

1. Copper-Clad Board. For good
results on initial etchings, use hoards
with copper coating on one side only.
A little experience is best before at-
tempting donble-sided boards. As for
board dimensions, any convenient thick-
ness or size will do depending upon the
individual project. Copper-clad boards
can casily be cut to fit exact measure-
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ments with a fine-toothed saw such as
a hacksaw.

2. Etchant Solution. Therc is a variety
of etchant solutions currently on tht
market, both in ervstal form and al-
ready mixed. An incxpensive, pre-mixed
solution of ferric chloride is good for
a starter: it conveniently provides a
uniform end product. Although the
solution used during an etching (scv-
eral boards may be etched at once)
cannot be reused. the bottles of solu-
uon commercially available contain
enough fluid for a number of bhoard
projects.

3. Resist Pen. Most clectronic retail
outlets have on stock pens specially de-
signed_for circujt hoard etching. How-
ever. most discount or five-and-dime
stores scll the Sanfords Sharpie pen; or
one like it, guaranteed to write on
metal, plastic, etc. for one-quarter to
one-half the price of the special resist
pens. Both tvpes give good service.

4. Shallow Pan. Do not use metal

pans to etch in, because the etchant wiil
act on the pan metal. Instead, use a
glass or plastic pan close to board size
to conserve the etchant solution. An
incxpensive set of plastic photographic
developing trays would be a good in-
vestment for ctching projects. Photo-
graphic trays are available in a variety
of sizes.

5. Heat Source. A thermostatically
contiolled heat lamp would be the
ideal heat source to be used during the
etching process. However, an ordinary
60-watt light bulb suspended near the
solution pan will accomplish the same
thing for less expense. A droplight with
a 60-watt bulb works well. Use a plas-
tic photographic darkroom thermometer
for temperature checking. In faet, with
warm (A0 F or above) air temperature,
simply placing the plastic (ray in warm
water will provide the needed heat dur-
ing the etching process.

6. Template. A template, or exact
board layout, can be hand drawn. Often
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This 'ph:\_p-shows all of !hé yital {efs&}
needed (o elth custom-mad@Xircuit boaids.

L s pﬁ:yided it electrottic project plans.

7. Drl Bits. Fon beard projects, get

drill 'bits sjze 1 / 16=ineh and 1 /32-inch.

Bits in these sjzes can be found<in most

" hardware at hbby stores.
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Marking The Board. A boagg Tayout,
of template, provided with afg eetroftic
project_may already be dra M Te-
verse. This 1§ necessary, since cireuit
designs vare drawn from the compo-

‘nent side of the board, leaving the cop-
- per clﬁ_gl/r);d' g! the board an exact re-

Verse. _ i
If the design to be ciched onto the

i seirenit board is an original hand drav 1
| Jayout, lhpugbfa reversed drawing can

be seasily acéomplished by placing a
garbon ink side up beneath the draw-
ing and retracing the lines of "the lay-
ouL_topside. When the carbon s re-
moved, an cxact reverse remains on the
back of the original drawing. ‘This car-

~ bon reverse is the template for etching:

Before transferring the template draw-
ing to the copper clad board, lightly
rub the copper With a steel wool pad,
then rimgé and dry. Cleaning the board
in this way permits the resist ink to
adherc belter.

Taking theggemplate, punch small
holes in the paper at each copnection
point. Place the (emplate over the eop-
per and use the resist pen to mark each
connection point through the holes.
Remove the template. If the circuit is
imple, draw—the. rest of ihe template
drawing onto the board. If lines are
complicated, use a ruler as straightedge.

To get the most accurate results using

<

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

the redist pen, store the pen with its tip
down for several-houss prior to .use,
When drawing Of fhe copper, use long
smooth.lines and stop marking only at

connegting points, otherwise there w il

be fine lines in the fesist ink that will
cause Saitline cracks in the finished
preduet. Do not back-up whilc mark-
ing or réfrace lines for best gesults
Wide lines can be drawn by wsing the
side of the pun point. Two lines draws
side by side Cap producc a wide arca.
but generally the end product is better
using oné mark. When mistakds occur,
erasc with a fpeneil eraser. Store the
resist pen point dowa to prevent the
point from d[{'ing belween_usages.
Etchig®. The etchant ilse\lf._is aw acid
2ad therefore handle the solution with
care. Take the same precautions neees-
sary when handliag any acid: Do not
store the fMuid where it is accessible to
childrén™1f during the ¢teling process
the solution splashes intg thé eygs, flush

the affected area with. water tmmedis/

ately and see a physicifn. Aveid body
contact with the Huid andgwash well if
the etchant touches skin.

Pour only enough etchant needed to
caver Lhe resist marked board to a
depth of '4-inch or slightly gfeater into
ihe shallow tray. Usg the et€hang solu-
tion in a well ventilated yoom. and
avoid breathing the fumes Place the
heatlamp or light bulb near the solution
to raise the fluid temperature to ap-
proximately 100"F—the exact degree of
temperaturc is not critical. Carefully
slide the board into the etchant, copper

de up. Gently agirate the solution
evesy few miniites. By using the proper
temperature of near 100°F, the etching
should be completed within 15 minutes
or so. 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 1S 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,

butgh&tesults=are not as certain,

Finishing The Board. After the etch-
ing process has been campleted, pour
off the solytion and ringe the board
tvcl! under running water. Do not pour
he used solution back into the solution
bottle with unused etchant—this con-
taminates the entire contents of the
hottle. To remove the resist ink, gently
-ub with a stegl wool pad. Rinsg, then
dry the etched board.

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

During ctching, bairline cracks may
form in critical paths on the board.
Repair these cracks with solder before
aitaching components to the board.

The etchéd circuit board is now
ready for whatever project you have
in mind. ]

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