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The Differentiator

The Differentiator:- it is one of inverting op-amp applications as shown in
figure bellow. e\ .

|
V1 l l mﬂ“’ i i Voa

Vo = If Rf (1)

If =-11 (2) —_—
A~ dvi

11=C T (3)

Therefore:-

dvi
Vo = —RfCE (4)
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Example
For the differentiator shown in figure above; If Rf= 10KQ and t

value of the capacitor i1s 0.001puF, the input signal is given in Fi
bellow. Find the output voltage waveform.

10V

-10V] A Input voltage  ©
waveform
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Cont.

SOL.
—iob LS Caeat g AL (Jiad 200 Jae daiy s B () A e Llad 5 LEY) yuad o JaaD J< (g
dvl  +10-(-10) 20
dt 2x103—-0 2x10-3
dvl ok
Tats v/sec
And
Vo = —RfC% = —(10%) x (0.001 x 10°) x (10%V/s) = —0.1V
iS5 C o B bl o Jaall A ge JSAT aall sy 43y Hal) iy
dvli ~ -10—-(10) =20
dt  4x103—-2x10"3 2x103
dvl 2
w7 v/sec
And

Vo = —RfC == = —(10*) x (0.001 X 10°) x —(10*V/s) = 0.1V
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The Integrator

The Integrator:- It is one of the inverting op-amp application as shown

In figure bellow. R1 (
| |
If =-11 (1) iy H<———If ic’
If=C =2 (2) g
11=V1/R1 (3) >__
Sub.(2) &(3) into (1) +
g T (4) L
dt R1

Integrate both side of eg.4 and solve yields:-

1
Vo= _Ef V1dt (5)
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Example

The circuit shown in Figure bellow:- show that the output Eo Is given

as
Eo= — [ Ei dt
Rc
SOL.
V1=V?2

(1)

V1=[R/R+R]E0 = % Eo0 (2)

11+12=13

(3)

Ei—V1+EO—V1 - C% (3)

R R

R ~ | R ~
Vl'_
e W .
V2 /
’— A
g @ = R’ Eo
[ —» I, ¢«
o lI;,
-

Ei-()Eo EO - (3)Eo0 : d(5)Eo

+
R

=) e
Eo=— [ Eidt

R

dt
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The Differential Op-amp

The Differential Op-amp

Rf

Vo=[V2-V1]—=

R1

OP-AMP \oltage follower

OP-AMP \oltage follower

Vo=11
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