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voltage relative to transformer out-
put voltage using the appropriate
formulas as follows:

(A) Vo = Tox0.7

(B) Vo = (To/2)x 1.4
(C) Vo = Tox 1.4
(D) Vo = (To/2)x 1.4

The letters in the parentheses preced-
ing each formula are keyed to the let-
tered configurations shown in Fig. 1.
In these equations, V,is a transform-
er/rectifier output voltage and T is
total voltage at the secondary of the
transformer. These are the approxi-
mate voltages that will be delivered to
the input of the regulator. Keep in
mind, too, that the result obtained
with equation (D) is for fotal voltage
from + to —;the voltage from + to
ground and from — to ground will be
half the calculated value.

The best way to undertand how to
design a power supply (or any circuit,
for that matter) is to run through an
illustrative example. Let us assume
for the moment that you want to
build a 12-volt dc supply using a
24-volt center-tapped transformer.
Using the formula for this particular
circuit, you obtain (24/2) x 1.4= 16.9
volts output from the circuit, which is
about the minimum voltage required
by the regulator for this circuit.

The next step is to select the filter
capacitor. Thisis a fairly simple task.
Just keep in mind that the voltage rat-
ing of the capacitor should always be
at least 50% greater than the calcu-
lated rectifier output voltage and that
you should figure about 1000 to 2000
uF of capacitance for each ampere
the supply is to deliver.

Selecting the appropriate regulator
is your final task. Shownin Fig. 2A is
atypical regulator circuit, which con-
sists simply of the regulator IC itself
and a 0.1-uF bypass capacitor.
Choose you regulator according to
the desired output voltage and cur-
rent levels and polarity of output
voltage. The IC Voltage Regulator
specifications table shown elsewhere
in this article will be a good reference
for this step. The table lists most pop-
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ular types of three-terminal regula-
tors in IC packages.

Choose a positive supply regulator
for a positive regulated output volt-
age or a negative supply regulator for
a negative output voltage. Should
your application require both posi-
tive and negative output voltages, use
both types of regulators. If you al-
ready have a pair of same-polarity
regulators (or cannot obtain both po-
larity devices), you can use these to
fill your needs, as shownin Fig. 2B. It
is extremely important that both
transistor/rectifier circuits be com-
pletely isolated from each other when
using same-polarity regulators. A cen-
ter-tapped transformer will not do.
You must use either a transformer
with two separate and isolated secon-
daries or two separate transformers.

About The Circuit

Now that you know how to design a
power supply, let us take a quick look
at the Multiple-Voltage Power Supply
that is the subject of this article. It is
shown schematically in Fig. 3. Note
that this supply actually consists of
four different power supplies on the
same chassis, each with its own trans-
former, rectifier, filter capacitor and

Fig. 1. In these drawings are illustrated the four basic transformer/rectifier
configurations commonly used in electronic circuit designs.

1ips

O GND

{A) HALF WAVE RECTIFIER

I e

Yy

—O0 GND

(C) FULL WAVE BRIDGE RECTIFIER

P

O GND
{(B) CENTER TAPE FULL WAVE RECTIFIER

lr,J)
+
<

-0 GND

—0 -V

(D) CENTER TAPED FULL WAVE BRIDGE RECTIFIER

wwwW americanradiohistorv com



www.americanradiohistory.com

wwwaeamericanradiohistorv com


www.americanradiohistory.com

- IC1
: »i LM340 O +15V
F o ¢ c3
30V ac D1 L C (+15V) L
([ 1A " CT. $03 T 1500uF T awr
0 COM
S1
¥0b4 5 +] C2 | ca
-~ T 1500uF = AuF
o . ic2 K
LM320 0 -15V
(=15V)
117V ac
T2 DS IC3
> LM340 O +12V
24V ac (12Vv)
C.T.
|| D6& +«] C5 1cé
T 500uF T AuF
0 -12Vv
D7 IC4
T3 >t LM340 0 +5V
(5V)
«l c7 | cs
|| 12.6V ac T 500uF T AuF
D8 IC5 ocom
i > LM340
(5V)
+] c9 1 cwo
" Ao T 500uF l T 1uF
0 -5V
NOTE:

D1-D8 = 2A. 50 PIV silicon rectifier diodes.

Fig. 3. Overall schematic of the multi-voltage power supply. Note use of sepa-
rate transformer/rectifier/regulator arrangements for each output.

All components mount on terminal strips; incoming/outgoing wires pass
through rubber-grommet-lined holes to guard against short circuits.
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types can be used, including many of
those available from surplus parts
dealers. The actual need for a heat
sink is determined by theload the reg-
ulators are to feed. Keep in mind that
the greater the input voltage to the
regulators from the transformer/rec-
tifier circuits, the more power will
haveto be dissipated as heat. Because
of this, the input voltages should be
as close as possible to the regulators’
minimum input voltage (see table).
As you build the multiple-voltage
power supply, keep in mind that all
conductors going to the terminal
block and all leads from the trans-
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