
 

Circuits Ideal OpAmp
The symbol for an op amp model As

linear regiononlyVst
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This modeloply applies in the linear
region where Vs Vout Vst
otherwise will saturate

An ickal op amp has
linear gain K with K co
no input port current 1 0 1 0
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Demo Behavior of a real opamp
Voni output saturates

gain 105 10 but not linear
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How can we make use of such a non ideal device
Use NEGATIVE FEEDBACK to t gar formed

connection with negativefeedback
feedback to the negativesensing terminal
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i rout K Vin 1 Vout

Nour 1 k Eta k Vin

Vout in ftp
VinIfK7RE

t Vous R
Vin

In this case bigenough k we get a gain G

7 G 1 21 ÉCho
The gain G only depends on a resistor ratio

This holds so long as GLC IS
It doesn't matter if open loop gain k is

I t.ae egtepfdettiatg k tfItc
Se ftp.itnetie EE.Edncebeen suppressed

This is achieved throughthe power of negativefeedback
It this.tt Eieti rse iperuilppsaink drives

V V
V

Vt V Vin Nont

as K as ideal opamp Vt V

The largegain k drives V to be s Vt This is a common
feature of negativefeedbackconnections wherethe output
is fed back throughthe large gain with negativeamplification
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To simplifyanalysis under negativefeedback weoftenuse

EE.EE i

Keyanalysissteps assumptions
TV_ 1 50 1 50

Example inverting amplifier

II aiten.at idealor

TO Negativefeedbackmakes

V Vi F Ts tout
aim VinFme mtg i o iii

we thus get Vout iz Rz

Vout Vin or G Y
Let's check this with a finite k model
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Result VII for K 77

Analysis for finite k skip in lecture

Nour K V_

By superposition of VinNone considering 1 o

1 Vin 5 Vous

1 Vin IF Nont Vont

out

1 I RE in

Nont 1 Rige
Vin

RE Vin for K R

what input resistance is seen by Vin for this
inverting amplifier

V V D I Vin R

R in Ytn R

a similar analysis for the non invertingamplifier
gives Rin o since 1 1
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Embiteferthe ftp.itaesiptaamn of the inverting
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Nour Utes iz Rz

Rtn Rout D

wewouldget a similar result for a noninveting
amplifier with an ideal up amp


