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‘@ ' INTEGRATOR OP-AMP

* Integrates the inverted input signal over
time

* Closed loop op-amp Cf

* \Voltage output is connected to inverting —w\,
input through a capacitor

 The resistor and capacitor form an RC
circuit

 Magnitude of the output is determined
by length of time voltage is present at
input

 The longer the input voltage is present,
the greater the output
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At node ‘a’: the nodal egn is,
(V./R)+(C; (dV,/dt)) =0
+ (dV,/dt) = -[V/(R; C]

* Integrating both sides of the o Iy
above equation, then

1 ¢
V. =— V.
° RiCs '([ '(Thr
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<22 " INTEGRATOR OP-AMP

\/"\J

* When the circuit is first connected the capacitor acts as a short.
Gainislessthan1,V ,isO

* As time progresses, and the capacitor charges, it’s effective
resistance increases. Now V,_, is increasing as well

 When the capacitor is fully charged it acts as an open circuit with
infinite resistance. Now V_, goes into saturation (¥80% power
supply voltage)

« The rate of voltage output increase depends on the RC time
constant

V_..=-V. R/R:_

Input

Yo~ TRG I Vilz iz /
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* An integrating op-amp circuit can create a sawtooth
signal if a square wave is applied at V,

Flv
Input g - - F - F--}F--}F--4--1---
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A--i’ —_— "‘Ef
B
/V

Differentiates the inverted input signal over
time
Closed loop op-amp

Voltage output is connected to inverting
input through a resistor

The resistor and capacitor form an RC circuit

Magnitude of the output is determined by
length of time voltage is present at input

The longer the input voltage is present, the
greater the output.

If INPUT is SQUARE — OUTPUT is SPIKE
wave.
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‘@ DIFFERENTIATOR OP-AMP

* At node ‘@’: the nodal eqn is,
[Ci(d/dt)(V; -V )I-[(V, -V )/Re]= i

* Since V, is virtual gnd, ie=0

+ C(dV,/dt)}+(V,/R)= 0

-

Rf

assumingi.=0 o—f—

V. = -RC(dV. /dt) Ik

* A differentiator op-amp circuit can create
a cosine wave signal with 180 degree
phase shift if a sine wave is applied at V.
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SUMMING OP-AMP

| Ra1
AN
ANAY
VIN1
Output voltage | Ve
- Ving

Re Re Re

Vour = = |Vinvea— *+ Viee— + Vinag— + -
Rg; Rz Rgs

Vour

If Rg;=Rg,=Rg3=Rp then
Voutr= “(Vin1 *Vin2tVins)

The summing amplifier does exactly as the name suggests by addi
voltages given to it and producing an output voltage which is the sun&o
voltages scaled by the feedback resistance and input resistance
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-25V Vins — 0.5 VIDiv  + 2.5V
V|N1=1V Vcc=5v
VINZ =-15V VREF =0.625V
Vina=5Vp-p  Op Amp = TLV247x
Rg1 =Rg2z=Rgz=Rp=10k
Re Re Re Re
Vour = “(Ving -t Vieg -t Vineg - T ) T Vrer| 1+ & Re, | R
G1 G2 G3 Gl G2 G3

The graph shown above is a plot of output voltage V,, vs input voltage'V, 3
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 SUBTRACTOR OP-AMP -

Q.

e AAA

R
V2 —wA- ’;/cc’—-‘
Vi—ww~ o
RS

—

Using Superposition principle:
If Vol is output due to V1 alone (making V2 grounded), then, input is V1/2
for non inv i/p: Vo= [1+Rf/Ri]Vi

Vol =V1/2 [1+R/R] = V1.

Similarly, 1fV02 is the output for V2 alone, then
Vo2 = -(R/R)V2 =-V2. for invi/p: Vo = g(

Now, Vo=Vo1+Vo2 = V1-V2. Therefore the output is the difference betwe
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FERENTIAL OP-AMPLIFIER 7
R“M% f_

R1 V3 Ry
Va2

Voltage relations

V32 V3-Vo

. + - D
at node 'a" R1 Ro
V3-V1 V3
at node 'b" + — =0
R1 R2 .

el
* The purpose of the differential amplifier is to produce an ou
proportional to the difference of the input voltages i
* V, is given by the voltage divider equation
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{{%"% DIFFERENTIAL AMPLIFIER

Output voltage

out 8S We see is the difference of voltage V1 & V2 multiplied\/

resistance R2 & R1 which scales the difference
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RECOLLECT

Application?

Thank You
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