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Review: General Feedback Structure el Review: Loop Gain el
A: open loop gain
p P g 0 —>A Ss X
Xo = Ax; Xy = —ABx;
B: feedback factor -
Xr
= AR = ——]
® e g a o
X = Xs — Xp = X; — APx; s
x; = (14 AB)x; 5 A 1
S Ag: closed loop gain F= ==
7
Y i m Loopgain A > 1, BB
Ar = z—" =L a5 > The sign of AB determines the polarity of the feedback.
AB : loop gain. If 23 > 1, > The magnitude of Af determines how close the closed-loop gain A is to the ideal
value of 1/8.
A = = > The magnitude of AB determines the amount of feedback (1 + Ap), the magnitude
{} P=ASL b 317 of the various improvements in amplifier performance. 417
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Review: Examples of Series—Shunt Feedback Amp.

B Series—Shunt Feedback Topology
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V, increases, V, increases and V;increases: negative feedback

Analysis of Feedback Voltage Amp. Utilizing Loop Gai
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m Step 1: Identify the feedback network and determine Sand A¢|
R L
Basic
amplifier p: feedback factor
Vs =BV
u A 1
Fneeet:’b:rckk U ideal - B
0

Feedback 7
Network ‘
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ideal u Step 2: Determine the loop gain AB

W Step 3: Determine the closed-loop gain A,

v,
Aﬁ——vt
e 4
F=1+48

(@)

the loop conditions do not change.

n7 {} A
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(b)

Fig. Breaking the conceptual feedback loop in (a) to determine the loop]
gain requires the termination of the loop as shown in (b), to ensure that|
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Example: series-shunt feedback amplifier reiediadd Example Solution: e =gnake I = ~lar——
D2 2 1l
Im1
For the circuit below, neglect the MOSFETS’ r,, and Deri ion for the | in A T
(a)Mark the feedback network (g circuit). Derive an expression for 8, and ideal closed-loop gain A EZ)) Ifznve_a; e)ip;e;sAltl)\r} aonrd S oi);;?ga_ln1 OBk.Q 3 'R1 +gL
A 7 H H A - 3 m T Im2 ~ D1~ D2~ ’ m1
(b) Find the ratio R,/R, that results in an ideal closed-loop gain of 10 V/V. If R;= 1 kQ, find R,. determine the values of AB, A, and A. v = ,‘u,;m
Solution: ==
assume infinite open-loop gain = GmaRo0) o) T 1 = Ry .
ImL Rpy + Ry + (Rall 5 —)
(@B = Vi o Im1
o Yo 1R1+R2R2 (DAB )
fligea =5 =1 7. —4X10X4X10X———X——
2 T+ g0 104 1 h)
=16.67
R Lo, SR
v (b)10=1+R—: =2 e e e
_AB 1667 _166.7V
1 Thus,:—j=9 TF o v
- For R, = 1kQ A 1667 1667
R, = ékg Y =Tvap - Tv1667 1767 VIV
—=A= 9/17 10/17
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Systematic Analysis of Feedback Voltage Amp-ldeal Case ﬁ ﬁﬁﬁnﬁj‘: Systematic Analysis of Feedback Voltage Amp-Ideal Case ﬁarﬁaﬁﬁnﬁj‘:
m [deal structure of the series—shunt feedback amplifier: A circuit + B circuit Ar = Yo _ LAW
V, 1+

B A circuit has an input resistance R, an open-circuit voltage gain 4, and an output
resistance R,

W |t is assumed that the source is ideal with a zero resistance and that there is no load
resistance. Also, no loading effect is considered.

Ay open circuit voltage gain of the feedback amplifier
Ris: input resistance
R,y output resistance

Vs
Vv, =
1+ A48
‘ L
TR (L+ABR;
S R o
Vs
+ i = S
v Rq AV, le A
~ s o Rif = (1 + AP)R;

117 Syt Vel @i meE L] Input resistance increased by 1 + Af g2/
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Systematic Analysis of Feedback Voltage Amp-Ideal Case

R,y output resistance

Vi
Ror =—
of Ix

— AV:
. == i
5 R,
Vi=-V;
Ve =BV = BV
Vi=—BV

V(1 + AB) R
W HE o nerly
o

Output resistance decreased by 1 + Af
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Systematic Analysis of Feedback Voltage Amp-Practical Case

M |n a practical series-shunt feedback amplifier, the feedback network is usually resistive
and hence will load the basic amplifier and thus affect the values of 4 R,, and R,

m In addition, there will be finite source and load resistances, which in turn will affect these
three parameters
Lz i

Basic by
amplifier | RL 2 »

Rs

Basic
amplifier

Feedback
network

(@)

Ri; and R, represent the
loading effect of the feedback
network on the basic amplifier 14/17
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Continued
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Fo_ - _‘,‘—‘ >  Definition of Ry and R,,.

)

e A Vf
3k s (O O~ = f=y
2 4 1;=0
() 1 _& b A
T=V, T 1+ 4B

" O, e - < ] o

\ Ry Ros = Ro/(1+AP)

“ Rin = Rif — R

1 1

Roue =1/ (R—gf_ R_L> 15/17
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Example: series-shunt feedback amplifier

Consider the circuit shown below. Analyze the circuit using systematic procedure. Compare the results

to those obtained previously.

a) Obtain the voltage gain V,/Vy, input resistance R;,, and output resistance R,.

b) Find numerical values for the case g1 = gm,=4 MA/V,Rp; = Rp, = 10 kQ, R, = 1 kQ, and R, = 9 kQ.
Neglect early effect.
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S I i A _Va _ Rpy ____ 9mRp
olution S S S AT
Im1

ioan: V,
Solution: 4, = 7% = ~gualRoalI(Rs + Ro))

Loading effect: Vo Im1Rp1gmz[Rp2||(R1 + R)]
A==, =T 2mm 22 2
a) looking into port 1(short port i 1+ gmi(RullR2)
2), we see Ry||R,. 4x10 X 4[10]|(1 +9)] _ 1739V

b) looking into port 2(open port 1 1+4(1119) 4

1), we see R{+R,. v R i
p=—= =——=0.1
Vo, Ri+R, 1+9
Yo, A ___ 1739 46V
Vo TT1+4B 1+1739x01  V

RO
Rout =Rof = T+4p
Ry = Rp,||(Ry + Ry) = 10]|10 = 5kQ
1+AB =1+ (173.9x0.1) = 18.39
& _ 5000
o 1839
Ry, infinite 1717

= 2720




