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Negative Feedback

Negative Feedback

Advantages
1-Stabilizes the gain of the amplifier against parametér
changes in the active devices due to temperature . |
2- Modifies the input and output impedance in any
desired fashion.

3- Increases the Bandwidth .

Disadvantages
1- Decreases the gain .
2- Oscillation .
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Negative Feedback

General Feedback equation

SO = ASG

.SE =‘Si—:;fb
_So __A4
Ap = S;  1+AB
A f = Loop gain

fAB »1
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Negative Feedback

General Feedback equation

S€ = Si—Sfb
Se=Si-BSo

A
SE:Si_31+AB

Aﬁ)
1+Ap
IfFAB > 1

Se=S;(1-

S;

A
Se ~ Si(1- ﬁ) ~ 0
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Gain stabilization

let A= 10,000
B =0.01
=~ AB =100

Af = 4 _
f_1+Aﬁ_

99

let A =9000
B =0.01
o Aﬂ = 90

Af =

=98.9
1+Ap

ChangeinA - changein Af

10% -

Increasing the Bandwidth.

At high frequency

A(jw) =

1+

~wH =w2

With Negative Feedback

Af(jw) =
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A(jw)
1+A(Gw)p

~wH=w2(1+ A4,,B)
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The Oscillation Problem

JAt mid band

Vce

Oscillators
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High-frequency (phase = 180) at w0

Vi

A

VAVA
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Vsp adds to Vi

V€= Vi — vf > Vi

Positive Feedback
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Oscillators

e Oscillation Problem

Now letv; = 0
“ Ve —vyp
Vo = AVE =
Ry 1
Yfb = R 1R, Vo=100Vo
Oscillators
e Oscillation Problem V, = AV, |
s Ry o1y
Vb = R +R, VO: 100 V0
. Let V€1 =1mV peak
Vol = —234mV peak \75

Vb1 =—2.34mv peak

2. Vey = —vpp = 2.34mV peak + glk
V2 —-548 mV peak . -

Vp2 =-5.48 mV peak -

3. Vez=-Vgpp - 5.48mV peak
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Oscillators
e Oscillation Problem

Building up voltage

Vib1| > Vel
1BV o1l > [Veql
|ABVe| > Vel
~|ABl > 1
scillation Problem Oscillators
Let A=-100

e1= 100 mV peak
. Vo1=-10V peak
Vp1 =-100 mV peak

2. Vey - —V5p=100 mV peak =
Vo2 = _10V peak

Vb2 = -100 mV peak /\ /\ /\
The out put signal is sustained v \/ \/ \/
[Vipa| = Vel ‘

|[ABl =1
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Oscillators
e Oscillation Problem

ow let change R, _ 299K

1
=300
A=-234
1. Vg1- 1 mV peak =
V1 =-234mV peak

Vfp1 = -0.78 mV peak
2. Vgz = —Vppy = 2.34mV peak

~ Ve, V, ,vsp are decreasing
down l4g1< 1

Oscillators
Oscillation Problem

hite noise
-All active and passive devices will generate small levels
nano volts or less ) of white noise.

-White noise are random generation of electrical signal that
encompass the frequency spectrum from dc (OHz) to extreme
high (many gaga hertz frequencies).

-Thermal energy will produce a random motion in free electr
this random electrons motion serves to produce a rando
current . If this random current exists in a resistor , ara
(noise) voltage will be developed a cross the resistor.
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