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5. Feedback Amplifiers

5.1 Ideal Model of negative Feedback

5.2 Dynamic Response of Feedback Amplifier




%5°1 Ideal model of negative feedback

Close-loop Transfer Function
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Fig. 5.1 Ideal model of a negativefeedback system.

L Merits of Negative Feedback % Demerits of Negative Feedback
1. Better-defined, lower gain 1. Stability issue

2. Bandwidth enhancement

3. Modification of I/0 Impedances

4. Linearization




! Transfer function of negative
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ifier
al model of negative feedback

Gain Desensitization
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Fig. 5.1 Ideal model of a negativefeedback system.

ex) CS stage
A=-0.(R|T
Aﬁ >>1 gm( D” O)

A=Y=t o =Y

u 1+A,B ]

A large loop gain is needed to create a precise gain, one that does
not depend on A .




ifier
al model of negative feedback

Bandwidth Enhancement

Closed-loop Gain
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Although negative feedback lowers the gain by (1+KA,), it also
extends the bandwidth by the same amount.




ifier
al model of negative feedback

Bandwidth Enhancement
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! Modification of I/O Impedances
Voo
Ro21

"T Iy =—lp =—0Vas

¢
M , R,
4 v,
’x VF
R,
+
VX r—
Vs =V —Vy
. R
=i.R, - 2___y
P R+R,
Iy =—0nVss
R
=—g, |iyR,-—2—-V
gm(x D R1+R2 XJ




! Modification of I/O Impedances
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al model of negative feedback

Linearization
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Closed-loop characteristic is more linear than open-loop characteristic




namic rleise;onse of feedback
!!nstability of a Negative Feedback Loop
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»Condition for Oscillation
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ifier
namic response of feedback
mplifiers

Condition for Oscillation

s+ Condition for Oscillation
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namic response of feedback

Phase Margin

Phase Margin = ZL(wgy)+180°
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Fig. 5.4 The relationship between bode plot
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Time Domain Response
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ample of Feedback System
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Frequency Compensation
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Original Design

0 __é, ‘E‘ -
Dpt<—Op1 log ®
0 =
log®

_130° .......................

/ KHY
Decreasing wgy ::> Phase margin increase

Iz

14



15

Magnitude [dB]

Phase [degrees]

-100
-120
-140
-160
-180

70

~ Example of Frequency Response

60

10°

10

10’
Frequency [HZ]




Frequency Compensation Example
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Ceq =[1+9,,5(F'os || Tos)IC,

To save chip area, Miller multiplication of a smaller capacitance

creates an equivalent effect. m
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Simulation
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