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Agenda

• Feedback in opamp circuits
• Stability Considerations

• Nyquist Criteria
• Phase & Gain Margin
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If the OPAMP is not precise, how we can design accurate systems?

Answer is FEEDBACK!!!

Examples of our daily life
•Can you shave yourself closing your eyes?y y g y y
•Can you drive your car closing your eyes?
•Can you adjust the supply voltages without a voltage 
indicator?
•Can you measure (without any equipment) the•Can you measure (without any equipment) the 
magnetic field generated by your cellular phone?
•Can you control properly your daily activities without 
feedback?

•If you measure the output at the time you apply the 
stimuli you can better control the system!!
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vi A(s) v0 FEEDBACK:

•If you measure the output at the time

0i v)s(Bv 

•If you measure the output at the time 
you apply the stimuli you can better 
control the system!!

B(s)

Definitions:

A(s): Amplifier gain (very large but not very well controlled)A(s): Amplifier gain (very large but not very well controlled) 
B(s): Feedback Factor (Very well controlled)
T(s)=A(s)B(s): Loop Gain (Extremely important parameter!!)
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Feedback Configuration
[Karsilayan]

Here f = feedback factor (B(s) in previous slides)

ACL(s)
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Gain-Bandwidth
[Karsilayan]

|ACL(j)|
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Instability and the Nyquist Criterion
[Karsilayan]
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Frequency Sweep of Loop Gain, T(s)
[Karsilayan]
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ELEN-474Non-Inverting Amplifier Example

 )(1
)(

T
sAvo 

+

-

vi A(s) v0

 

)(
1

)(
)(,1)(

)(1

sBsT
sA

v
vsT

sTv

i

o

i





  then    If



 sBvv oi 
B(s)

 
 
   

 sT
sBsT

sT
sBv

v

i

o

11

11
1

1































  :write can Error,For 

Key points:

If you want to amplify your signal:B(s) must be an attenuator (voltage divider!!)
Th i d t i d b th ll l i T( ) A( )B( )

 sT
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The error is determined by the overall loop gain: T(s)=A(s)B(s)
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Inverting Amplifier: Apply superposition Z1 Z2

Inverting Amplifier Example

A(s) and B(s) are sharing some elements!!
A(s)= ? B(s) = ? T(s) = ? +
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Next Time

• Common-Mode Feedback Techniques
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