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» Besides amplification, the op amp can perform addition and
subtraction.

» The addition is performed by the summing amplifier covered In
this section; the subtraction is performed by the difference
amplifier covered In the next section.

» A summing amplifier Is an op amp circuit that combines several
Inputs and produces an output that Is the weighted sum of the
Inputs.
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» The summing amplifier, shown in Figure below, is a variation of the
Inverting amplifier.

» It takes advantage of the fact that the inverting configuration can
handle many inputs at the same time.

» We keep in mind that the current entering each op amp input Is zero.
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Applying KCL at node a gives
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Example

Calculate the output voltage of an op-amp summing amplifier for the following sets
of voltages and resistors. Use R,= 1 M(1 in all cases.

(a) V1=+l\/, V2= +2V, V3=+3\/, R1=500kQ,R2=1MQ, R3=1MQ
b) V, = -2V, V,=+3V, Vo= +1V. R, = 200 kQ, R, = 500 kQ, R, = 1 M.
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Solution:
1000 kQ) 1000 k) 1000 k)
@ V,= —[ (+1V) + (+2V) + (+3 ]
500 k() 1000 k) 1000 k()
=—20V)+12V)+13V)] = -7V
- 1000 k) 1000 kQ) 1000 k)
b) V,=— -2V) + (+3V) + +1 ]
| 200 kQ 500 k() 1000 k()
=—[5(-2V) +2@BV)+1(1V)] =+3V
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» A differentiator circuit is shown in Figure below.

» While not as useful as the circuit forms covered above, the

differentiator does provide a useful operation, the resulting
relation for the circuit being

dvy (1)
dt

vo(f) = —RC
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where the scale factor is — RC.
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» So far, the input and feedback components have been resistors.

» If the feedback component used is a capacitor, as shown in Figure
below, the resulting connection is called an integrator.
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The capacitive impedance can be expressed as

1 1

XC' = — = —
JjoC  sC
Vi Vs, = [
I: — = - —SCVO

R XC 1/sC

Vs -]

Vi sCR

The expression above can be rewritten in the time domain as

= —7?15 (D dt
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Example: consider an input voltage, V1 =1V, to the integrator
circuit of Figure below.

C=1uF
I
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Solution :

The scale factor of 1/RC is

1 1

TRCT OMO) pF)

So that the output Is a negative ramp voltage as shown in Figure below.

If the scale factor is changed by making R = 100 k, for example

1 1

“RC - @00k uF) 0
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» The unity-follower circuit, as shown in Figure below, provides a
gain of unity (1) with no polarity or phase reversal.

Dr. Zaidoon AL-Shammari Computer Techniques Engineering



. Al-Mustagbal (@
Unity Follower University

» From the equivalent circuit that is shown in Figure below, it is
clear that

» The output Is the same polarity and magnitude as the input.

» The circuit operates like an emitter- or source-follower circuit
except that the gain is exactly unity.
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