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LO-8
To Do the Analysis and Design of Feedback Amplifiers

1. Consider the feedback amplifier given below
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a) Identify the type of feedback,
b) Derive the expressions for the closed loop gain Avr= v,/vs, R and Ry.
c) Comment on the effect of feedback on the input and output resistances.
d) Derive the closed loop voltage gain G,(jo) and determine the bandwith, assuming 3=0.01,
independent of frequency, and
. A
A, o) =2
1+ 1o
Oy
e) Find and compare the gain-bandwith products of the basic amplifier and the feedback
amplifier.

2. Considere the feedback amplifier given in Q1. The negative-feedback amplifier has a closed-
loop gain of Ay = 100 and an open-loop gain A, = 105. If a manufacturing error results in a
reduction of 4, to 103, what closed-loop gain results? What is the percentage change in A
corresponding to this factor of 100 reduction in A4,?

Vee=10V
3. Consider the voltage amplifier given in the figure. The it
op-amp parameters are:
»=5x103 R =10 kQ, and R, = 1 kQ. " +
and the transistor parameters are
$=100and V, =80 V.
Determine Avs= vo/vs, Rirand Rof.

A

R,=10kQ
MW 0V,

R =1kQ Ip=
* 0.2 mA
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4. The circuit shown on the right is an ac equivalent of
circuit of a feedback amplifier.

The transistor parameters are:
$=100and V, = oo.

The quiescent collector currents are:
Ic1=14.3 mA, Iz = 4.62 mA, and I¢3 = 4.47 mA.

(a) Determine the closed loop voltage gain
Avf: Vo/Vs
(b) Determine Rirand Ryy.

5. A basic source follower is given in the figure. Assume the Yop
transistor is biased such that Ipp = 0.5 mA and let Rs = 2 kQ.
Assume the transistor parameters are:
Vin=1V,A=0.

(a) If the conduction parameter is K, = 0.5 mA/V2, determine
Avr=v,/Vs, and Ryy.

(b) Determine the percentage change in Ay, and Ry if the
conduction parameter increases to K,= 0.8 mA/V2.

6. Consider the noninverting op-amp in the given

figure with R; = 50 kQ, R;= 10 kQ, R; = 90 kQ and Vi +
v =104 V —>0 V()
.
Determine Avs= vo/vi, Rirand Ros.
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7. Consider the amplifier given below. Tha tarnsistor parameters are = 100, Vggon) = 0.7 V,
and V4 = o. Determine the transresistance and voltage gain.

Vee=10V
o
@

%R(;: 10 kQ
gR,zﬂ kQ >
<

Cpp = oo :RF =82kQ :
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(b)

8. Determine the voltage gain of the feedback amplifier given in Q7 using Miller’s Theorem.

9. Consider the following voltage amplifier having 3 stages.

Rol R02 R03
+ + + +
Vin Au(jo)Vin Vo Ap(jo)Vv, V3 Aus(jo)vs Vo
=

The voltage gain of the stages are given as follows:

. 10 . 100 . 100

Aljo)=————1 Ay(jo)=——— As(jo)=———;
1+ j(0/w) 1+ j(o/ @,) 1+ j(o/ @)
where ®;=10° rad/sec, ®,=10" rad/sec, ;=10° rad/sec,
a) Plot the Bode plot of the overall voltage gain
. V,(jw)
A (jo) ==

Vin (j(())
b) Plot the phase of the overall gain as a function of the frequency.

[Hint: For ®=10% rad/sec, tan-l((o/107) + tan-1(w/10°) = 90°]

8-3



Gain (dB)

Phase (deg)

a) Determine the phase and gain margins of the feedback amplifier (3=0.1) with this new

100

c) Ifthe above amplifier is to be used in a feedback circuit having a constant 3=0.1, is the
overall amplifier stable? Determine the critical frequency wc where the amplifier is
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unstable.
d) The amplifier is modified by adding a new stage as shown below.
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Rol Roz Ron Ros
" AN - A " A—— .\
Vin Avl(jm)vin Vo A\,z(j(ﬂ)VZ Vi Avn(jw)vn V3 Av3(j C\))Vg Vo
=

The voltage gain of the new stage is

For ®';=10" rad/sec, is the overall feedback amplifier stable?

1+ j(o/w)

Aio) =3 (/o)

modified amplifier, graphically. [Hint: log(3.16) = 0.5, tan'1(3.16) = 720]

9

10> 10* 10° 10° 100 10® 10
o (rad/sec)
10> 10* 100 10° 100 10® 10°

o (rad/sec)

Gain (dB)

Phase (deg)

100

9

10> 10* 100 10° 100 10® 10
o (rad/sec)
10> 10* 100 10° 100 10® 10°

o (rad/sec)
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