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Microelectronics: Devices to Circuits
Design of Feedback Amplifier for all configuration
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Outline
(J Feedback Voltage amplifier (series-shunt) Ideal case

(J Feedback Voltage amplifier (series-shunt) Practical case

J Feedback Transconductance amplifier (series-series) Ideal case

(J Feedback Transconductance amplifier (series-series) practical
case

J Feedback Transresistance amplifier (Shunt-Shunt) Ideal case

J Feedback Transresistance amplifier (Shunt-Shunt) Practical case

d Feedback Current amplifier (Shunt-Series) ideal case

1 Feedback Current amplifier (Shunt-Series) Practical case

] Recapitulation




Feedback Voltage amplifier (series-shunt) Ideal case

A cireunt
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(a) B circuit

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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_Vo__A

A

A: open circuit voltage gain

V. 1+AB
V. = V. |:L Rif:(1+AlB)Ri
"1+ AB - +ASR,
S . A <
Rof:VX |x:VX_AV_i V. =—V, + ©
Ix RO V; § B AV V
1+ A R, ~ Vet o’
V.=-BV |X=V—X(F;; /) Rm:m < o— o

——

V =5V,=5V,

Rs input resistance
R,¢ output resistance
l, input current
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Feedback Voltage ambolifier (series-shunt) Practical case

K,
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Feedback network

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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A circuit
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3 circuit

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition

- s NFTEL OMWLIME
e W FoCREE CERTIFICATION COURSE



(a) ‘The A circuit is

RS
< A Basi 4 . o]
. asic
Vi ©| . amplifier Rz % R’-% Vo _
= A . - o
R’ R,
R,
where K}, is obtained from and K, is obtained from
o 0 o o
) ,/'I“-\, Feedback I.f',r;\_ ,."’I“‘\' Feedback I.f'.r,'\_
R network = — network =
o o o o |
Iy )
A
and the gain A is defined 4= v

(b) 2 is obtained from

Cr
F — ,f'l'x. Feedback I.«-'?“\, I
' h = network = -

O O

o]

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Feedback Transconductance amplifier (series-series) Ideal

case
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(a) A circunt

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition




- J
5 . | 0 Ri =R (1+ A,B)
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition




Feedback Transconductance amplifier (series-series)
practical case
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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{a) The A circuit is
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Vi @ Ry, amplifier Ry R
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition




Feedback Transresistance amplifier (Shunt-Shunt) Ideal case
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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network
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Feedback Transresistance amplifier (Shunt-Shunt) Practical
case

amplifier

and R, is obtained from

(a) The A circuit is
I @ — R § Ry, %
i
where &, is obtained from
o |
- (D) Feedback ¢
=/ network =
| = S
Ry .
and the gain A is defined A= !—"
(b) G is obtained from
I 1 ¥, =0 (1)

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Feedback Current amplifier (Shunt-Series) ideal case

R = R.(0+AB)
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Feedback Current amplifier (Shunt-Series) Practical case
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(a) The A circuit is

10

> RE% E]] %

R;

where K, is obtained from
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>~ (1) Feedback o
e network N
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I
and the gain A is defined as A= I“

{(b) A is obtained from
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Recapitulation

Feedback Feedback

Amplifier Topology R R,

Voltage Series—shunt Ri(1 + AS) i"%g

Curremnt Shunt—series _Ri R (1 +AS)
1+A5

Tramsconduc-  Series—series R,(1 + A5) R (1 + A8

tance

Transresistance Shunt—shunt I +R;\ﬁ 1 fﬂhﬁ

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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