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A DC POWER SUPPLY 1S REQUIRED
for nearly all electronic circuits.
Some circuits are passivé and
don’t need a power supply, and
others draw power {rom some
other source. However, all
stand-alone active circuits need
a power supply. It is difficult to
find an off-the-shelf benchtop
power supply thats_both ver-
satile and inexpensive-—that’s
why you want to build it your-
self. If you are looking for a mul-
tiple-output;/bench-type power
supply, look no further.

The power supply in this arti-
cle features melered voltages on
all sources, vernier. controls
(based on 10-turn potentiome-
ters) on its plus and minus 1.3-
to 20-volt vutputs, and separate
adjusiments or dual-tracking
operation lor those same sup-
plies. [t also has a precise; fixed
D-volt logic supply thats com-
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“pletely inidependent of the varia-
ble supplies.

This triple- ﬂutput POWET 5Up-

Pply boasts exceptional line reg-
ulation: less than 1 millivolt
~output change for a 10% change
in line voltage. Ripple and noise
figures are less than. 1 millivolt

peak-to-peak at full-load. The

.maximum current available at

each of the variable outputs is

200 milliamperes, and the lixed
5-volt supply can output 300
milliamperes.

Design consgiderations

Preregulator circuits precede

the output regulators on all

three supplies. The pre-
regulators dissipate heat and
maintain the voitage across the
output regulators at a constani
3 voits. Also.-a 30- to 40-milli-
ampere thermal-stabilizing cur-
rent is drawn by all supplies.
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t power suppl y—a ' power fsow'ée j/ou 'l find
uite useful around the home and shop.

That improves load regulation,
and keeps the voltage-reference
element contained within each
oufput regulator at a constant
temperature. The normally high
heat dissipation of the reg-
ulators is greatly reduced by the
preregulators.

Circuit operation

Figure 1 is the schematic of
the positive and negative varia-
ble supplies; look at the positive
supply. Tracking preregulator
ICl, an LM317T, maintains a
constant 3-volt drop across out-
put-regulator IC2. The pre-
regulator works as follows:
Resistor Rl in conjunction with
IC1ls internal reference voltage
(1.25 volts) causes a specific cur-
rent to flow through R2 which,
inturn, drops 1.7 volts across it.
Those two voltages added to-
gether equal approximately 3
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FIG. 2—FIVE-VOLT SUPPLY. The operation of this circuit is similar to the variable

supplies, although it has a separate ground
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FIG. 3—METER CIFtCUIT. This circuit allows the meter to display the output voltage.
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one from the source given in the
Parts List. Mount all compo-
nents as shown in paris-place-
mentl diagram Fig, 4. Check to
see that all diodes, the bridge
rectifier, and electrolytic and
tantalum capacitors are posi-
tioned with the proper polarity
betore soldering them. A socket
is recommended for IC5

If the PC board is mounted in
the recommended case, mount-
ing bosses are provided as an
integral part of the case. How-
ever, if you use a metal case

Construction power supply. You can make  rather than a plastic one, make

A PC board is strongly recom-  your own board using the foi

] sure the hceatsinks don'’t touch

mended for the assembly of the  patlern provided here, or order  the metal side panel. Similarly,
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FIG. 5—THE CIRCUITRY IS INSTALLED in a plastic case with slots cut into the rear
panel to allow heat to escape. Power input jacks and fuse holders are located below

the vent slots.

if the supply is constructed on
perforated circuit board, make
sure that the heatsinks for the

different sources cannot touch
one another.

Figure 5 shows the inside of

the prototype unit. Notice the
wiring arrangement for the
back- and front-panel controls.
Power line wires run along the
side of the case from their re-
spective fuse holders to power
switches S1 and 52, and then
they return to input pads on the
rear of the PC board.

Use short lengths of 18-AWG
copper wire from output pads
on the PC board to the binding
posts. Be sure to account for all
the wiring connections shown
in Fig. 4.

Meter M1 can be re-labeled to
read from O to 30 volts, but that
task requires a lot of care. Re-
move the meter’s bezel and use
white paper correction fluid to
cover the original numbers.
Then carefully remove the adhe-
sive-backed meter face and ap-
ply new numbers (0, 10, 20 and
30) using rub-on transfer num-
bering.

When labeled replace the
meter face and shift the pointer
as required with the zerp ad-
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n
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- FOIL PATTERN for the power supply.

justment. Avoid touching the
fragile meter pointer!

The plastic case specified in
the Parts List iIs the recom-
mended choice for the project.
However, holes in the panels can
be difficult to drill because the
plastic is brittle and is easy to
crack. Alternatively, the panels
can be made from sturdy 0.1-
inch art board (rigid cardboard)
purchased from a stationary or
art-supply store. All holes can
then be made with a hobby
knife. You can also buy a
silkscreened front panel from
the source given in the Parts
List.

Venting the cabinet is very
important. Two 4-inch slots, Va-
inch wide, were cut in the rear
panel to let heat escape. Large
rubber feet, although not in-
cluded with the case, provide
that “store-bought” look and
prevent the power supply from
sliding on the bench.

Calibration
Set the meter switch 54 to the
V1 position and S3 to the "sepa-

rate” position. Adjust the out-
put of the positive variable
supply to an exact 20 volts with
an accurate external voltmeter.
Adjust trimmer potentiometer
R23 until the panel meter Ml
reads exactly 20 volts. Next, set
S4 to the V3 ( X 4) position, and
adjust R26 until M1 reads 20
volts (D volts X4). An external
voltmeter can be used to verify
the exact 5.0-volt output.

Using the supply
The variable bipolar and fixed

logic power sources are com-
pletely independent of one an-
other, so they can even be used
to power separate projects. Both
sources are also “‘floating,”
which permits a variety of con-
figurations. For example, by
connecting across the outputs
of both variable supplies, a 2.6-
to 40-volt output of either polar-
ity, at 200 milliamperes can be
obtained. By connecting the
fixed logic source in series with
the arrangement just described
(aiding or opposing), a +7.6- to
+45-voll or —2.4 to + 35-volt

output, respectively, at 200 mil-
liamperes is produced.

When powering op-amps that
require equal and opposite volt-
age sources for + V.. and
—Vgg. use the power supply’s
dual tracking mode. When S3 is
set to the "dual” position, po-
tentiometer R18 simulta-
neously adjusts both variable
bipolar sources. Otherwise,
leave switch S3 in the “sepa-
rate” position for independent
adjustment.

All outputs are protected
against short circuits in the ex-
ternal load by current limiting
and thermal overload protective
devices, which are built-in fea-
tures of the voltage-control out-
put regulators.

Any one binding post of a
given supply can be connected
to the common return of the cir-
cuit being powered. Also, that
same terminal can be connected
to earth ground for optimum
safety, if required. Avoid elec-
trically elevating the supplies by
connecting them in series with
other supplies. Q





