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The most frequently used device in
electronic workshops and laborato-
ries is a universal power supply that

provides a variable, fluctuation-free out-
put. Here we present a variable power sup-
ply with digital control that is simple and

easy to construct.
The circuit is built around an adjust-

able 3-terminal positive-voltage regulator
IC LM317, CMOS decade counter IC
CD4017, timer IC NE555 and 3-terminal
fixed negative-voltage regulator LM7912.

The AC mains supply is stepped down
by transformer X1 to deliver a secondary
output of 12V-0-12V AC, 1A. The output
of the transformer is rectified by a
full-wave rectifier comprising diodes
D1 through D4. Capacitors C1 through C4
are connected in parallel to rectifier
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provide smooth and fluctuation-free power.
Capacitors C5 and C13 are used as
filters to eliminate ripple. Here both nega-
tive and positive half cycles are used to
obtain positive as well as negative
DC output. LED1, along with current-
limiting resistor R1, is used for mains ‘on’

indication.
Timer IC NE555 (IC1) is wired as an

astable multivibrator. It generates clock
pulses when switch S2 is pressed. The out-
put of IC1 is connected, via an RC net-
work, to the clock input of counter IC
CD4017 (IC2).

IC  CD4017 is a decade ring counter.
Each of its ten outputs goes high one by
one when a clock pulse is received. The
outputs of IC CD4017 are connected to
the bases of transistors T1 through T10,
respectively, as shown in the figure. LED3

through LED11 are used here to indicate
the voltage levels. The collectors of tran-
sistors T2 through T10 are connected to
presets VR1 through VR9, respectively,
which are used to set the output voltage.

Adjustable voltage regulator IC LM317
(IC4) develops 1.25V nominal reference
voltage (V

REF) between its output and the

adjustable terminal. The reference voltage
appears across resistor R16. When the volt-
age is constant, a constant current flows
through one of the output-setting variable
resistors (VRset, VR1 through VR9), giv-
ing an output voltage at pin 2 of IC4 as
follows:

    VOUT=1.25(1+VRset/R16).
Presets VR1 through VR9 are adjusted

to get the desired output voltage. The col-
lector of transistor T1 is directly connected
to ADJ terminal (pin 1) of IC4, so the
output voltage of IC4 will be the voltage



C I R C U I T  I D E A S

ELECTRONICS FOR YOUAPRIL 2004

resulting in different output voltages. By
using a properly calibrated digital multim-
eter you can easily adjust the presets to
obtain 1.5V to 12V.

A fixed, negative 12V DC  can be ob-
tained by using fixed, negative-voltage
regulator IC LM7912 (IC3).  Thus the
power supply unit can be used for circuits
requiring both negative and positive DC
voltages.

When CD4017 is reset by pressing
switch S3, the output voltage becomes

across fixed resistor R16, which is equal
to 1.25V. When switch S3 is pressed, pin
3 of IC2 goes high and the output voltage
becomes 1.2V.

When switch S2 is pressed, the output
of IC1 goes high. As a result, the outputs
of IC2 go high one by one as a ring
counter. Since presets VR1 through VR9
are connected at the collectors of transis-
tors T2 through T10, respectively, differ-
ent output resistances appear between the
adjustable and ground terminals of IC4,

1.2V and all the voltage-indication LEDs
turn off.

Assemble the circuit on any general-
purpose PCB and enclose it in a suitable
cabinet. Use suitable heat-sinks for
regulators IC3 and IC4. Since pin configu-
rations of the regulators are different,
never fix both regulators on the same
heat-sink. For S2 and S3, using
microswitches will enhance the beauty of
the unit. LED2 is used to indicate the
negative 12V DC voltage.


