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Feedback amplifier



Lecture Feedback Amplifier

* Negative Feedback
* Feedback Topology
* Analysis of feedback applications

— Close-Loop Gain
— Input/Output resistances



Input/Output Resistance (Series-

Series)
Input Resistance: Output Resistance
v (Closed loop output resistance with zero input voltage)
Rin =L Vo
]i Rout |Vi:0: [_
(A+T)-V, .
= 7 from input port,
l' V.=V, =—f-1
=(+7)-r, o =Vy==F-1,
from outputport,
[ =AV, +z:—T-10 +Z
I/'O rO
=R, = % =+7)r,




Series-Series Example

+Vce B C
+ +
Ri Rc Vo I'n B To
Vs Vs R1//R» i % E Re Vo
. 2RE!
R2$  Re _ : _
Fee(ib_ac_:k_ 1_1e_t\;vork —

CE amplifier with an un-bypassed emitter ac small signal equivalent circuit



Close loop analysis

v o= (r—”]vs and i, =gv_

r.+27, 7
: o I, r.g
Then open loop transadmittance gain is 4,, = > =
v, 1, +R;

Therefore,

28
. . A, +R
The close loop transadmittance gain is A, = S S S 'z
1+4,8 1, 78R 1, +R, +rgR,

r.+ R,

Inputimpedance s :
R, = (r, + 2, )1+ 4y B) = (r, + RE)[I + wj
(r. +R;)
=(r, +R,)+gr R,
Outputimpedance is :
R o =1(20, )+ 45, f)]
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Final R, and R,
A

+ .
--— [ .
V'2< Vn
-+ — Vo
@ ov. +
Vs Zif R Vo
Ri//R> ¢
iy Z20f -
- - 12flo - -
11 Y I
R ’in Rin Rout R ,out
R'" =R. //R // R, R' =R ./ R
=[(r, +Ry)+gr,R;1// R /IR, = [(Zzzf)(l + Aop )1/ R,
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Feedback Structure (Shunt-Shunt)

Basic amplifier

__________________________

o

O

Vo

C)l

_______________________

Feedback network

Gain Calculation :
V,= A1, =A(~1,)
]f — IB : Vo
AL = pV,) =V,
Al =(1+T)V,
(Close Loop Transimpedance Gain)
= A, = z = i(i)
I, B 1+T
where 7' = Af
And, we get
1,4

° 1+4-8

I,=1,(+ 4 )




Input/Output Resistance (Shunt-

Shunt)
Input Resistance: Output Resistance
Vv (Closed loop output resistance with zero input voltage)
R =—
in [i R | _ &
out 1V;=0 I
_ 1.7 ’
- [ (+T) from input port,
__ T le==l,==pV,
C(1+T7) from outputport,
7 V. -Al, V +TV,
’ rO rO
— Rout — I/O = rO
I, (+7)
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Shunt-Shunt Example
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CE amplifier
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ac small signal equivalent circuit

Shunt-Shunt connection found! = y-parameter

EE3110 Feedback Amplifiers
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Feedback Network
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EE3110 Feedback Amplifiers

y-parameter modeling
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Frommput port,
V. =1 R./r,)

, . (D RF §

:}]S:—ﬂ
(R.//r,)

_|_
Vx ‘ gV Vo
I § RF § Rc//RL

And from outputport, ‘
—1/RF;EVo
. +gV_=0
R.//R. /IR, R r
V,=—gV.(R. /I R. /I R)) " (1+A0P:B)
R.//
Openloop tranimpedance gain :Z = (R /1)
]5 (1 + AOP:B)
Aop ==V (R I/ R/ R,) R, /7)) R r
out
1+ A4
With feedback factor = —L , ( orP)
Ry (R //R./IR,)
the close loop transimp edance gain : 1+ 4,,5)
A % %
A = or 1 G : . 0 o)
=Ty A8 Voltage Gain

V. I(R +R)

N



Feedback Structure (Shunt-Series)

Basic amplifier Gain Calculation :

. Ti . 1,=A41, =AU -1))
T e i I,=8-1
HORARI IFOR S APl -1,
N i Al =(1+T)I,
_;::::::::::::j' (Close Loop Current Gain)
ﬁ :>ACL:I_OZL(L)
; @ ; I, B1+T
[f:,B:)Io ‘ where 7' = Ap
°~  And,we get
Feedback network 7 I,-A
° 1+ 4-8

I,=1.(1+4-f)



Input/Output Resistance (Shunt-Series)

Input Resistance:

Output Resistance

(Closed loop output resistance with zero input voltage)

%

0

1

o

Rout |Vl.=0 =

from input port,
I[,=-1,=-pI,

e —

from outputport,/ =V /r, + Al,

V =,—-Al)r,
V=U,+T-1))r,

=R = % ={+T)r,

o



Summary

Feedback | Close loop Input Output | Parameter
Structure gain impedance | impedance used
Series-
V 1 T Y h
Jo .~ (_— o .y _ 1 -parameter
Shunt Vl IB(I-I-T) Rm (1+T) 7 Rout o 14T
Series- { L T parameter
. —Z=—(—2)|R, =(1+T)-7|R,,=0+T)-r,| -
Serles I/l ﬂ(1+T) Rm ( ) il fYout ( ) 7
Shunt-
Vo _ i( T | p o=l o y-parameter
Shun [i ,8 1+T - 1+7T out_1+T
Shunt- L1 ( d ) fi parameter
. L =—(—— = _ | &
Series |1, £ 1+7" | "o Ty |[Ru=UHD




