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» 12.5 Feedback Topologies
» 12.6 Effect of Finite I/O Impedances

» 12.7 Stability in Feedback Systems
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» In order to add or substrate two voltage sources, we place
them in series. So the feedback network is placed in series
with the input source.
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» In order to add two current sources, we place them in
parallel. So the feedback network is placed in parallel with
the input signal.
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» To sense avoltage, the input impedance of an ideal
feedback network must be infinite.

» To sense a current, the input impedance of an ideal
feedback network must be zero.

M.A. Mansouri-Birjandi, M. Ghadrdan CH 12.2 Feedback 9



R

d(/;":dc/o‘/h

Ab Rout Rin oolaiwl 8,90 bl 3l | o Cugli o3 | RO,
Ry R;
Av=Vo/Vin | #5=0 | 8b3=00] sbj=c0 | 5=0 5Lds )
AFLy/L, | dLi=®0| 5= =0 | ol =0 oby> Y
A=Gu=Ly/Vin | 203 =20 | 8L =0 | 5=0 A= S colaa Y
AR = VoL | »°= = obij=00 | sbj=c0 |  JUl cwglio f
M.A. Mansouri-Birjandi, M. Ghadrdan CH 12.2 Feedback 10




®.

u({'f’c)‘:’jz’ :

A®s Rin®), Routp | K Suid o s RS Cu gl Saud ggi | oy
Ap=Aa/(1+KA,) 5idg —5ldy Soous
Riuc)=Ria (1HKA) | g— vy, | 56y o500 ATATV ot Vin | sty S |

Routto-Rou /(1+K Ao) 63190 =6y b
Ap=Aa/(1+KA,) ol ok Sad

R Rin/ (1+KAq) | K=T;/, | otz oxe ATATLwlin | Gilse ol s | Y

Rout(p=Rout -(1+KA) S~ g S
Ap=As/(1+KA,) S0l Sad
Rt Ria (IHKA) | gy f1 | | Sl coban Ag=Gan Lo/ Vin | oz S | ¥

Ronor-Rame (1KA) GG Sedd
Ap=Ac/(11KA,) olrildy Seas

R Ria/ (1HKAS) | K=I;/V | SES colie Ag™Ran=Voullin | 6ilse 5y Soud | ¥

Rou(r=Rou /(1+KAo) Silse —silee Suad

M.A. Mansouri-Birjandi, M. Ghadrdan CH 12.2 Feedback 11




2

b2, f/zl
u ’.,L) -O )

Ap=A/(1+KA,)

Aozszvout/ Vin

g —5Wg Syuud

Rine)=Rin- (1tKA,) | K= Vf/Vout | Ll s s —35Ug '544-@
Rout(f)=Rout /(1+KA0) s ok Silgo — (6 pw Syuad
o 9 O
+
Vin V1 Vout
G— — O o)
VOUt — A)
n V., 1+ KA,
|
OO

M.A. Mansouri-Birjandi, M. Ghadrdan CH 12.2 Feedback

12



[3 wovmesmccoravreamen

. C’)": 4 C/?ZB
o Feedforward
System
l'in
- : 0 ;
Rin

» A better voltage sensor
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» A better voltage source
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> A better current sensor.
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» A better voltage source.
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» A better voltage sensor.
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> A better current source.
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» If we want to measure the output impedance of a C-V closed-loop feedback
topology directly, we have to place V in series with K and R,,. Otherwise,

the feedback will be disturbed.
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» A better current sensor.
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» A better current source.
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Negative Feedback
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» The correct way of breaking a loop is such that the loop does not know
it has been broken. Therefore, we need to present the feedback

network to both the input and the output of the amplifier.
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Voltage-\oltage Feedback
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Open

» Since ideally, the input of the feedback network sees zero impedance (Z,, of an ideal
voltage source), the return replicate needs to be grounded. Similarly, the output of the
feedback network sees an infinite impedance (Z,, of an ideal voltage sensor), the sense

replicate needs to be open.

» Similar ideas apply to the other types.
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» Since the feedback senses voltage, the input of the feedback is a
voltage source. Moreover, since the return quantity is also voltage, the
output of the feedback is left open (a short means the output is always
zero).

» Similar ideas apply to the other types.
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K =R, /(R +R,) N
A closed = A\ open [(1+ KAv,open)
Rin closed = Rin,open 1+ KAv,open)

\ Rout,closed = Rout.closea @+ KA, gpen)/
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