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Outline of this Lecture

* Previously on ELCN 201
 Shunt-Shunt Feedback Topology
« Shunt-Series Feedback Topology



Previously on ELCN 201

Feedback Amplifier

Amplifiers are usually classified into two groups: open-loop
amplifiers and closed-loop (feedback) amplifiers

In amplifier design, feedback is usually applied to achieve one or
more of the following goals:

= Make the value of the gain less sensitive to
variations in the values of circuit components.

= Extend the Bandwidth
= Modify the input and output resistances



Previously on ELCN 201

General Feedback Structure

The closed-loop gain of the

+ X
feedback amplifier Af, is given xs—»_C)—» A - Xo
A = Xo _ A B |
The quantity Af is called the Xo = AX;
loop gain Xg = X,

The quantity 14 AB is called Xo= Xs TS

the amount of feedback Xo/A = xs — X,
x,(1+ AB) = Ax,
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Feedback Amplifier Types

Based on the input signal to be amplified and on the desired form
of output signal, feedback amplifiers are classified into four
categories:

Amplifier Type Input signal | Output signal
Xs) Xi» Xf X,
\oltage Amplifier \oltage \oltage
Current Amplifier Current Current
Transconductance Amplifier \oltage Current
Transresistance Amplifier Current \oltage



Previously on ELCN 201

Feedback Amplifier Types

\oltage signals are added or
subtracted (mixed) in series
fashion

Current signals are mixed in
parallel (shunt) fashion

\oltage is sampled in a parallel
(shunt) fashion

Current is sampled in a series
fashion

o~
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Feedback Amplifier T

ypes

+
Vg v;
—vr 4+

R,
R éAvi

@

Series . Shunt Shunt Series
Bvoé Vo ﬁ%é io
sd> Lok, éAV, v5® s v; b
Shunt Shunt Series Series

Dr. Mohamed Refky




Transresistance Amplifier

Shunt-Shunt Feedback Topology
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For the feedback to be negative, i
must be of the same polarity as i,
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Transresistance Amplifier

Shunt-Shunt Feedback Topology

The Ideal Case

In the ideal case, the feedback
network has an infinite input
resistance and infinite output
resistance

The feedback network does
not load the basic amplifier

y e A
F =i, T 14 pA
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Transresistance Amplifier

Shunt-Shunt Feedback Topology

The Ideal Case

Due to the shunt connection at
the input, the input resistance
is given by

R Ry
ST 144
Due to the shunt connection at

the output, the output resistance
1s given by

RO
1+ AB

ROf ==
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Transresistance Amplifier

Shunt-Shunt Feedback Topology
The Practical Case

In the practical case, the
feedback network loads the & 2
basic amplifier and affects the
values of A, R;, and R,,.
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The finite source and load
m? % resistances also affect the
i values of 4, R;, and R,.
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Transresistance Amplifier

Shunt-Shunt Feedback Topology
The Practical Case

The gain of the feedback
network is given by @ ;Ri",,;,e,ﬁgm,, 0 ke
p=1
v
0 vr=0 m¢ %

The input resistance of the

feedback network is given by

Vo

}%B =

Lo

Uf=0
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Transresistance Amplifier

Shunt-Shunt Feedback Topology
The Practical Case

The output resistance of the
feedback network is given by @ fRi‘ﬂf"'ﬁgAif o g

ROB =
e

l
X 1v,=0




Transresistance Amplifier

Shunt-Shunt Feedback Topology

The Practical Case

The gain of the modified basic
amplifier is given by

Vo

A, = -
m l;
R, and R, are determined
from the modified basic

amplifier circuit

Vi
Rim - Rom - i
Li 0
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Transresistance Amplifier

Shunt-Shunt Feedback Topology

The Practical Case

. T ., +
The overall gain of the @ fkwfmggmf R g v

feedback amplifier is given by
A
Af —_ - m
1+ A4,,p

The 1input resistance with
feedback is given by
R.. = L
71+ 4B
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The output resistance with
feedback 1s given by

Rom

R,=—
°f 1+ 4,8



Transresistance Amplifier

Shunt-Shunt Feedback Topology
The Practical Case

The actual input resistance of
the feedback amplifier 1s +
given by is(1) is| SRy aris o

Ry = 1/(-L
- Rir Rs

The actual output resistance of .
the feedback amplifier is () 3R 6|3k Saic v IR
given by s

(o)
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1 1
R =1/l ———
out /(Rof RL) Rof = Rout/ /Ry
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Transresistance Amplifier

Example (1)

Analyze the shown amplifier obtain

its gain, input resistance, and output

resistance. Assume R; > Ry § °
D




Current Amplifier

Shunt-Series Feedback Topology
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must be of the same polarity as i, . CD g
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Current Amplifier

Shunt-Series Feedback Topology

The Ideal Case

In the ideal case, the feedback
network has an zero input
resistance and infinite output
resistance

The feedback network does
not load the basic amplifier

4 _lo__A
F =i, T 1+ pA
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Current Amplifier

Shunt-Series Feedback Topology

The Ideal Case

Due to the shunt connection at

the input, the input resistance @

i)

is given by
R;
Rif =11 4B
Due to the series connection at
the output, the output resistanc

o

1s given by

Rof = Ro(1+ AB)

is(4)

o
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Current Amplifier

Shunt-Series Feedback Topology

The Practical Case

In the practical

feedback network loads the @

case,

the

basic amplifier and affects the
values of A, R;, and R,,.
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The finite source and load
resistances also affect the
values of A, R;, and R, .



Current Amplifier

Shunt-Series Feedback Topology
The Practical Case

The gain of the feedback

network is given by @ 2033 DA 3

Rig

p="

Lo

v f= 0 /fza# io}

The input resistance of the

feedback network is given by

Vo

RiB -

Lo

Uf=0
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Current Amplifier

Shunt-Series Feedback Topology

The Practical Case

The output resistance of the

feedback network is given by @

SR 3Rop3R DAL 3R,

R v

o —
l
i,=0
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Current Amplifier

Shunt-Series Feedback Topology

The Practical Case

The gain of the modified basic
amplifier is given by

lo

A = -
m IE

R, and R, are determined

from the modified basic

amplifier circuit

Vi Vo
Rim = i Rom = i
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Current Amplifier

Shunt-Series Feedback Topology

The Practical Case

The overall gain of the @ 2R3 AL A, fof

feedback amplifier is given by
A
Af —_ - m
1+ A4,,p

The 1input resistance with
feedback is given by
R.. = L
71+ 4B
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The output resistance with
feedback is given by

Rof = Rom(1 + Apnf)




Current Amplifier

Shunt-Series Feedback Topology
The Practical Case

(o)

The actual input resistance of

given by

the feedback amplifier is 70 S, J?Afis sk,
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The actual output resistance of (D) SR i]3Rn DA 3R SR,

the feedback amplifier is

(o]

given by
Rout = Rof — Ry

Dr. Mohamed Refky




Current Amplifier

Example (2)

Analyze the shown amplifier obtain
Its gain, input resistance, and output
resistance.




