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precision power supply

around this IC were chosen to provide a
reference voltage of 7.15 V. This appears
at the junction of R1/R5, R15/R16 and
R9. For ease of understanding it should
be noted that R4/R5 represents R and
1C2 corresponds to A1 in the theoretical
diagram of figure 2.

The reference voltage eventually arrives
at the non-inverting input of 1C2 (pin 3)
while the inverting input is connected
to the zero rail via R8. Diodes D2 and
D3 are included to protect the inputs of
the opamp against surge voltages. The
output of IC2 controls the power out-
put stage, consisting of transistors
T3, T4 and T5, by providing the base
drive current for transistor T2.
A word about transistors T3
These are connected in parallel an
outputs are combined via emitter re-
sistors to provide the power supply out-
put via R21. This resistor is the practical
counterpart of Ry in figure 2. The use of
three 2N 3055's in this configuration
provide an economical power stage that
can handle up to 3 amps comfortably.
The voltage across R21 is compared in
1C3 with a voltage level determined by
the setting of P2. This latter is derived
from the reference source via R15/R16.
The output of IC3, like that of IC2, is
fed (via D5) to the base of T2. When the
output current is higher than that set by
P2, the output current is reduced by
IC3 until the two levels are matched.
Transistor T1 and its surrounding com-
ponents cause the LED D7 to light
when current limitation is in effect.
Two meters are included to allow direct
monitoring of both voltage and current
levels at the output. Each meter is pro-
vided with a series potentiometer, P3
and P4, to allow for fine calibration.
These can be replaced with fixed re-
sistors if desired once their values have
been found.

Capacitor C3 in the reference voltage
circuit (IC1) serves two functions. It
reduces any noise produced by the inter-
nal zener of the 723 and it also provides
a ‘slow start’ for the reference voltage
supply. This means that when the power
supply is first switched on, the opamps
are giving time to ‘settle down’ before
being asked to do any work, a sort of
early coffee break! If this slow start was
not designed in it could possibly allow
the maximum voltage level to appear at
the output, albeit very briefly, but still
potentially damaging.

The diodes D1 to D8 in various parts of
the circuit are included to guard against
the possibility of accidental connection
of an external voltage to the output ter-
minals of the power supply when it is
switched off. For instance, this could
quite easily occur when working with
a circuit that has a built in battery
back-up.

Components R7 and C6 increase the
reaction time of the circuit when
changing output voltage levels while
capacitors C7 and C8 eliminate the possi-
bility of oscillation in the opamps. For
stable operation of the circuit a minimum
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Figure 2. The basic block diagram of the precision power supply. Opamp A1 provides the

voltage regulation while A2 takes care of the current limiting.
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Figure 4. The two sense inputs a
compensate for voltage drops caused by the use of long cables.
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used in the manner illustrated here to enable the circuit to
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Figure 3. The circuit diagram of the precision power supply. Resistors R4/RS correspond to R in figure 2, IC2 to A1, IC3 to A2 and R21 to Rs.
Of the two transformers, Tr1 provides the supply for the referance current source while Tr2 supplies the power for the output stage.




