
Fall 2010 

 

1.  The noninverting op-amp configuration shown to the right

(a)  Assume that the op amp has infinite input resistance and zero output resistance.  Find an expression for the 

feedback factor β. 

(b)  Find the condition under which the closed

is almost entirely determined by the feedback network.

(c)  If the open-loop gain A=10
4
 V/V, find R

closed-loop gain Af of 100 V/V. 

(d) What is the amount of feedback in decibels?

(e)  If Vs=1V, find Vo, Vf, and Vi. 

(f)  If A decreases by 20%, what is the corresponding 

decrease in Af? 

 

(a) β=R1/(R1+R2) 

(b) Af=A/(1+Aβ) if Aβ>>1 then Af=A/(Aβ)= 1/(

(c)   Af= A/(1+Aβ)= 10
4
/(1+10

4
β)=100       

10
4
 =(1+10

4
β)*100 

{(10
4
 /100)-1}/10

4
=β   => β=9.9m=

.990R1=9.9mR2 =>    (R2/R1)=(0.990/9.9m)=

(d) (1+Aβ)= (1+10
4
*9.9m)=100 which is 20log(100)=40dB

(e) Vo=AfVs=100*1=100V; Vf=βVo=9.9m*100=

the power supply would need to be that large!

(f)  If A decreases by 20% => A=0.8x10
4
V/V; Af=

 

2.  Consider the noninverting op-amp of Problem 1.  Let the open

uniform -6dB/octave rolloff at high frequencies with a 3dB frequency of 100 Hz.  Find the low

upper 3dB frequency of a closed-loop amplifier with R

A=10
4
 and fH=100Hz 

β=R1/(R1+R2)=1k/91k=11m 

(1+Aβ)= (1+10
4
*11m)=111 

Af= A/(1+Aβ)= 10
4
/(111)=90V/V 

fHf=fH(1+Aβ)=100*(111)=11.1kHz 

 

3.  For the circuit below let (R1+R2)≫RD.  Using small

the feedback factor β≡Vf/Vo; and the closed loop gain 

Neglect ro.  
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amp configuration shown to the right provides a direct implementation of a feedback loop.

(a)  Assume that the op amp has infinite input resistance and zero output resistance.  Find an expression for the 

(b)  Find the condition under which the closed-loop gain Af 

is almost entirely determined by the feedback network. 

V/V, find R2/R1 to obtain a 

) What is the amount of feedback in decibels? 

decreases by 20%, what is the corresponding 

1/(β) 

  

=9.9m=R1/(R1+R2) => R1=(R1+R2)*9.9m => R1-9.9mR1=9.

=100 

=100 which is 20log(100)=40dB 

9.9m*100=0.990V; Vi=Vo/A=100/10
4
=10mV  Note that in order to achieve Vo=100V, 

would need to be that large!  

V/V; Af=0.8x10
4
/(1+0.8x10

4
x9.9m)=99.75V/V 

amp of Problem 1.  Let the open-loop gain A have a low-frequency value of 10

6dB/octave rolloff at high frequencies with a 3dB frequency of 100 Hz.  Find the low

loop amplifier with R1=1kΩ and R2=90kΩ. 

.  Using small-signal analysis, find expressions for the open

; and the closed loop gain Af≡Vo/Vs.  For A�≫1, find an approximate express

 1 

provides a direct implementation of a feedback loop. 

(a)  Assume that the op amp has infinite input resistance and zero output resistance.  Find an expression for the 

.9mR2 

Note that in order to achieve Vo=100V, 

frequency value of 10
4
 and a 

6dB/octave rolloff at high frequencies with a 3dB frequency of 100 Hz.  Find the low-frequency gain and the 

signal analysis, find expressions for the open-loop gain A≡Vo/Vi;  

an approximate expression for Af.  
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4.  A negative-feedback amplifier has a closed

factor β?  If a manufacturing error results in a reduction of 

percentage change in Af corresponding to this factor of 10 reduction in 

 

 

5.  Consider the op-amp circuit shown below where the op amp has infi

but finite open-loop gain A. 

(a)  Convince yourself that β=R1/(R1+R2) 

(b)  If R1=10kΩ, find R2 that results in Af = 10 V/V for the following three cases:  (i) 

V/V. 

(c)  For each of the three cases in (b), find the percentage change in 

on the results. 
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feedback amplifier has a closed-loop gain Af = 100 and an open-loop gain A=10

?  If a manufacturing error results in a reduction of A to 10
3
, what closed-loop gain results?  What is the 

corresponding to this factor of 10 reduction in A? 

amp circuit shown below where the op amp has infinite input resistance and zero output resistance 

10 V/V for the following three cases:  (i) A=1000V/V; (ii) 

(c)  For each of the three cases in (b), find the percentage change in Af that results when A decreases by 20%.  Comment 

 

 3 

=10
4
.  What is the feedback 

loop gain results?  What is the 

nite input resistance and zero output resistance 

=1000V/V; (ii) A = 100 V/V; (iii) A=12 

decreases by 20%.  Comment 
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6.  Consider an amplifier having a midband gain AM and a low-frequency response characterized by a pole at s=-ωL and a 

zero at s=0.  Let the amplifier be connected in a negative-feedback loop with a feedback factor β.  Find an expression for 

the midband gain and the lower 3dB frequency of the closed-loop amplifier.  By what factor have both changed? 
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7.  A capacitively coupled amplifier has a midband gain of 1000 V/V, a single high-frequency pole at 10kHz, and a single 

low frequency pole at 100 Hz.  Negative feedback is employed so that the midband gain is reduced to 10.  What are the 

upper and lower 3dB frequencies of the closed loop gain? 

 

 

9.  A series-shunt feedback amplifier employs a basic amplifier with input and output resistances each of 2kΩ and gain 

A=1000 V/V.  The feedback factor β=0.1V/V.  Find the gain Af, the input resistance Rif, and the output resistance Rof of 

the closed loop amplifier. 

 

 

10.  (worth 2 problems)  The circuit below shows a series-shunt amplifier in which the three MOSFETs are sized to 

operate at |Vov|=0.2V.  Let |Vt|=0.5V and |VA|=10V.  The current sources utilize single transistors and thus have output 

resistances equal to ro. 

(a)  Show that the feedback is negative. 

(b)  Assuming the loop gain to be large, what do you expect the closed loop voltage gain Vo/Vs to be approximately?  
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(c)  If Vs has a zero dc component, find the 

sources has the minimum required dc voltage across it for proper operation.

(d)  Find the A circuit. Calculate the gain of each of the three stages and the overall voltage gain, 

(e)  Find β.   

(f)  Find the output resistance Rout. 
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(c)  If Vs has a zero dc component, find the dc voltages at nodes S1, G2, S3, and G3.  Verify that each of the current 

sources has the minimum required dc voltage across it for proper operation. 

circuit. Calculate the gain of each of the three stages and the overall voltage gain, 
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dc voltages at nodes S1, G2, S3, and G3.  Verify that each of the current 

circuit. Calculate the gain of each of the three stages and the overall voltage gain, A. 
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