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Regulated Power Supply

An operational amplifier can provide the gain for a feedback voltage regulator (Fig. 1).

2N3055
input output
+12Vto+30V O +10 V (regulated)
(unregulated) \ J Otol A
L12N3725
R; %4.3 kQ
R3 %10 kQ
741
+

R, % 56kQ
56V
1N4734T

Fig. 1

to 1 Ampere load current.

The operational amplifier compares a sample of the output with the zener reference, changing the
drive to the Darlington "pass transistor" as needed. This circuit supplies 10 Volts regulated, at up

2 Tmya Junn
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Some notes about this circuit:

1.

The voltage divider that samples the output could be a potentiometer, for adjustable output

voltage.

For reduced ripple at the zener, the 10 kQ resistor should be replaced by a current source.
Another solution is to bias the zener from the output; that way you take advantage of the
regulator you have built.

Caution: When using this trick, you must analyze the circuit carefully to be sure it will start up

when power is first applied.

The circuit as drawn could be damaged by a temporary short circuit across the output, because
the operational amplifier would attempt to drive the Darlington pair into heavy conduction.

Regulated power supplies should always have circuitry to limit "fault" current.

Integrated circuit voltage regulators are available in tremendous variety, from the time-honored
723 to the recent 3-terminal adjustable regulators with internal current limit and thermal
shutdown. These devices, complete with temperature-compensated internal zener reference and
pass transistor, are so easy to use that you will almost never use a general-purpose operational
amplifier as a regulator. The exception might be to generate a stable voltage within a circuit

that already has a stable power-supply voltage available.
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General Description

These are the first monolithic JFET input operational ampli-
fiers to incorporate well matched, high voltage JFETs on the
same chip with standard bipolar transistors (BI-FET™ Tech-
nology). These amplifiers feature low input bias and offset
currents/low offset voltage and offset voltage drift, coupled
with offset adjust which does not degrade drift or common-
mode rejection. The devices are also designed for high slew
rate, wide bandwidth, extremely fast settling time, low volt-
age and current noise and a low 1/f noise corner.

Advantages

m Replace expensive hybrid and module FET op amps

m Rugged JFETs allow blow-out free handling compared
with MOSFET input devices -

m Excellent for low noise applications using either high or
low source impedance—uvery low 1/f corner

LF155/LF156/LF157 Series Monolithic
JFET Input Operational Amplifiers

m Photocell amplifiers

m Sample and Hold circuits

Common Features
(LF155A, LF156A, LF157A)

m Low input bias current 30 pA
m Low Input Offset Current 3 pA
m High input impedance 10120
m Low input offset voltage 1 mV
m Low input offset voltage temp. drift 3 pV/°C
m Low input noise current 0.01 pA/yHz
® High common-mode rejection ratio 100 dB
m Large dc voltage gain 106 dB

Uncommon Features

m Offset adjust does not degrade drift or common-mode LF157A i

rejection as in most monolithic amplifiers LF155A LF156A (Ay=5) Units
m New output stage allows use of large capacitive loads g Extremely 4 15 15 us

(5,000 pF) without stability problems fast settling
® [nternal compensation and large differential input volt- time to

age capability 0.01%

- . m Fast slew
Applications rate 12 50  V/ps
m Precision high speed integrators m Wide gain 25 5 0 MH
m Fast D/A and A/D converters bandwidth ’ . :
m High impedance buffers m Low input
m Wideband, low noise, low drift amplifiers noise voltage 20 12 12 av/iHz
g
B Logarithmic amplifiers
Simplified Schematic
1 o klce
€ BALANCE (5
DN p
<2‘LJ'_' ©
10pF ¥ I
alm ”'1:-[ 250 | our
S «
0 CP l () 0 3500
< + © —Vgg
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Definition of Terms

input Offset Voltage: That voltage which must be
applied between the input terminals through two equal
resistances to obtain zero output voltage.

Input Offset Current: The difference in the currents

into the two input terminals when the output is at zero.’

Input Bias Current: The average of the two input
currents.

Input Common-Mode Voltage Range: The range of
voltages on the input terminals for which the ampilifier
is operational. Note that the specifications are not
guaranteed over the full common-mode voltage range
unless specifically stated.

Common-Mode Rejection Ratio: The ratio of the input
common-mode voltage range to the peak-to-peak change
in input offset voltage over this range.

Input Resistance: The ratio of the change in input
voltage to the change in input current on either input
with the other grounded.

Supply Current: The current required from the power
supply to operate the amplifier with no load and the-
output midway between the supplies.

Output Voltage Swing: The peak output voltage swing,
referred to zero, that can be obtained without clipping.

Large-Signal Voltage Gain: The ratio of the output
voltage swing to the change in input voltage required to
drive the output from zero to this voltage.

Power Supply Rejection Ratio: The ratio of the change
in input offset voltage to the change in power supply
voltage producing it. The typical curves in this sheet
show values for each supply independently changed.
The electrical specification, however, is measured for
both supply magnitudes increasing or decreasing simul-
taneously, in accordance with common practice.

‘Settling Time: The time required for the error between

input and output to settle to within a specified limit
after an input is applied to the circuit.
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