
Problem 1 

a) From homework 5: 
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Compare to general 2nd order transfer function: 
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TA0(s): 
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TB0(s): 
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b) Denormalize Tn(s) to ωC = 2π104 rads-1: 
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Recall 2nd order transfer function for the UAF42 (from class) 
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We need to find values for R1, R2, and Ri = 1/Gi for each 2nd order transfer function: 

There is no constraint on DC gain for this problem, so let’s set DC gain to -1: 
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Compare T(s) and TA(s): 
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Compare T(s) and TB(s): 
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Summary of component values: 

Component First Stage TA(s) Second Stage TB(s) 

R1 31.19 kΩ 12.919 kΩ 

R2 8.121 kΩ 19.606 kΩ 

Ri 50 kΩ 50 kΩ 

 

  



The resulting circuit schematic will be: 

 

 

 

GN D_0

0

U1

AD 741

+
3

-
2

V
+

7
V

-
4

OU T
6

OS1
1

OS2
5

U2

AD 741

+
3

-
2

V
+

7
V

-
4

OU T
6

OS1
1

OS2
5

U3

AD 741

+
3

-
2

V
+

7
V

-
4

OU T
6

OS1
1

OS2
5

R4

50k

R2

8.121k

R1

31.19k

V1

10V

V2

-10V

0 0

v dd v s s

v dd v dd v dd

v s s v s s v s s

R5

50k

C1

1n

C2

1n

v o1

V3
1V

0Vdc

0

R6

50k

v i

R7

50k

R8

50k

0

0 0

U4

AD 741

+
3

-
2

V
+

7
V

-
4

OU T
6

OS1
1

OS2
5

U5

AD 741

+
3

-
2

V
+

7
V

-
4

OU T
6

OS1
1

OS2
5

U6

AD 741

+
3

-
2

V
+

7
V

-
4

OU T
6

OS1
1

OS2
5

R9

50k

R10

19.606k

R11

12.919k

v ddv dd

v s sv s s

v dd

v s s

R12

50k

C3

1n

C4

1n

v o

R13

50k

v o1

R14

50k

R15

50k

0

00

V

V

V

Simulation Settings 



 

PSpice simulation: 

            Frequency

1.0Hz 10Hz 100Hz 1.0KHz 10KHz 100KHz 1.0MHz

V(VO)

0V

0.4V

0.8V

1.2V

DB(V(vo)/V(vi))
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-100

0

100

SEL>>



A closer look around 10 kHz: 

 

From the plot, our 3dB point is about 10.3 kHz. 

           Frequency
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(10.332K,-3.0043)






