Unit 42 Adder circuits

e T he output from a two input noninvert-
ing adder is given by.—

Vout Vl + V2

e The output from an inverting adder is
given by:—

Vout = — < +R2+ 3+ )
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Unit 42 Adder circuits

The addition of two voltage signals to get a
single output sum is a very common opera-
tion in electronics.

We will first look at a noninverting simple
adder.

It is a good example of circuit analysis tech-
nique where a given circuit can be split into
its component parts in order to analyze the
operation of the circuit.
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Unit 42 Adder circuits

A - § - Vout
2 R 2

Two input noninverting adder.
V1 and V5, specified wrt to ground
No current flows into op-amp input terminals

I_V1—V2
_2XR1
The voltage, Vx, at the mid point, X, is:i—
Vi—VWo
Ve Vi — I X R =V — X R
X 1 1 1 > % Ry 1
Vi, Vo V14V
=V — — —= =
1= 5 T35 2

Vx is average of V7 and V5.
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Unit 42 Adder circuits

Ry
Ay =14 —==2
v + R
The output of the circuit is then given by:—
Vi + V-
Vour = 2 x2=V1+V>

which is the sum of the two input voltages.

The disadvantage of this adder is that no
more than two input signals can be added.
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Inverting adder.

Voltage at inverting, (—)input ~ 0V.

This is called a virtual earth or virtual ground.
Current in Rq IS %'

Then Iy 4 I 4+ I3 = Iy and therefore:—

Vi Vo Vs Vou

Ri1 R R3 Ry
Inverting adder allows scaled or weighted
addition
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Unit 42 Adder circuits

If an output of the form

Vour = 3.1V7 — 2.4V, —5.0V3

IS required, then an inverter can be used on
the V7 input signal before it is applied to the
inverting adder so that the effective equation
IS:—

Vout = — (3.1(—V1) + 2.4V, 4 5.0V3)
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Unit 42 Adder circuits

The equation for the output is:

33 33 33
V- — X V- —><V
(56 O AT 3)

= —59V; — 3.3V, —2.2V3

Vout
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Design a test matrix for

Vout = —5.9V1 — 3.3V, — 2.2V3

Test no. Calc. Vo

Meas. Vi ut

0
-5.9
-3.3
-2.2
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