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Summing OP-AMP
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Summing OP-AMP

It is one of the inverting op-amp applications where the inverting input
IS connected to several voltage sources| V1, V2, ....\VVn]; n= number of
Inputs, as shown in the Figure above.

| =-If=11+I12+....+In (1)

1f=\o/Rf (2)
11=V1/R1 3)
12 = V2/R2 (4)
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Cont.

In= Vn/R2 (5)
Sub. In eqn (1)yields:-

Vo
E__[E_i_ s ! +—] (6)

So the output voltage:-
Vo[-LV1 +-LV2 + v +2L V2] (D)
R, R, R,

Example: Design Summing op-amp circuit to solve the following
equations.

(1) Vo=0.2V1+V2-0.2V3
(2) Vo=2V1-0.5V2-0.4V3 (Home work)

(3) Vo=2.5V1-0.2V2 (Home work)

Consider the feedback resistance 1s equal to 10K
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Solution:- (1)
Y] e il il) b e Cany il LSl ik (e b gl 5 o) Las
n=3 ¢l 25aa GO e s gind V) Adlaall 5 3lall sy die Aalaally 4 sl
Rf = 10KCQ, by using eqn.(7) we get:-
R R R
Vo=-[ZLV1+ZLv2 +--+ZLv2](7)
R4 R; Rn
- B WS RE e sase & sl Aalaa 2 50a 20 30 lddalaal) 2 g0a (3ila
-V — 50K ] 10K [

Ly1 = 0.2V1 then R1=RF0.2 = 10/0.2 = 50KQ _,
1 =l 10K 1™
Also

1
Rf 1 = V1 then R2=RE1 = 10/1= 10KQ  *"° LI T >
= / VOT
And 2

L1 = 0.2V1 then R3=R£/0.2 = 10/0.2= 50K
3
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Non-Inverting Adder

Non-Inverting Adder:- It Is one of the non inverting op-amp application
OsS3 o Jsall 4 (S) Ayl dass ) KT S o =

Lf‘)“"u" g_,-'*.“J\ OS5 Cus L,SJ‘“U‘.' c;‘z")‘
T R
+

LS-‘-J"-‘ Ne Jm‘yb (VA)'\'\\ vie Al va-l RA
dall B (VB) el g, S il 4y plas ]‘ _l

Vo

sind oyl e JAd I Seaal VBT“ HE
~1A gal) {5 hae 3228 Gulaty >
A
Vinl=—2— VA (1)

(VA) e 2l agall 58
Voutl=(—2_ vA) (1+ f;—fl‘) (2)

ATRB
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Cont.

-1(VA) < 2ie(VB) oo QA e Jaall vie agall (oS 48 Hlall (udny

Vin2=—4_ yB (3)
Rao+Rp

(VB) e il agadl o 5So s
Voutl=(—4— VB) (1 + i—f) (4)

Rpo+Rp

Vo= Voutl+ Vout2 (35)

Vo=[(—2— vA) (1+ %) + (24— vB) (1+ 2—:)] (6)

Rp+Rp 1 Rao+Rp

-: Wl a2 53al) pes die

VOZ(RBVA+RAVB ) (1 o ﬁ) (7)

Rao+Rp

o (422) (1 +29

-1 & (RA=RB) i 13/
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The Subtractor

By using Superposition theorem:-
Vo= Vo1+Vo2 (1)

V2 e Wl z Al A VolsVI oe Wl z Al a4 Vol o) dus
Vol=Av V1 (2)

Vl — RI Rf Vo

Vol=—L V1 3) 1 X

R4 | >
Vo2= (14 )Vz (4) >

(1) e 3 (8); (3) Wi o e |1
Vo = fv1+(1+ )Vz (5)

Or

Vo= g1+ L) va-~ Rfv1 (6)
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Example
The subtractor shown in Fig bellow;[V1=5V, V2=4V, Rf= 10K and
R1=5K
Find Vo.

V1 R1 Rf Vo
Vo= (1+— )VQ RfV1 i

Vo= (1+— )VQ 511 ;;:::>~

TVZ
Vo=3V2-2V1 = 3x4-2x5 =2V i
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