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A. Passive filters: 
I. First order circuits: 

• Magnitude of VR and Vc in decibels: 

➢ From the above plot, 3db cut-off frequency =~ 328.782 Hz. 

Theoretically, 3db cut-off frequency = 1/ (2πRC) = 1/ (2π*2.2k * 220n) = 328.833 Hz. 

 

• Phase of VR and VC in decibels: 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz

db(V(V_R)) db(V(V_C))

-40

-20

0

(328.782,-3.0112)

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz

p(V(V_R)) p(V(V_C))

-200d

-100d
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II. Second Order Filters: 

• Magnitude of V_R and (V_C + V_L) in decibels. 

 

• Phase of VR and (Vc + VL). 

 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz

db(V(V_C+V_L)) db(V(V_R))
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           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz

p(V(V_C+V_L)) p(V(V_R))
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• Plot of (VR/VI). 

 From plot above: 

➢ Filter type is band-pass filter. 

➢ fc1 = 287.171 Hz 

➢ fc2= 1876.7 Hz 

➢ fo = 726.752 Hz. 

 

• Plot of ((VC +VL)/ Vi).  

From plot above: 

➢ Filter type is band-reject filter. 

➢ fc1 = 286.629 Hz 

➢ fc2= 1880.3 Hz 

➢ fo = 726.752 Hz. 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz

V (V_R) / ( V (V1:+) - V(V1:-) )

0

0.5

1.0

(1.8767K,707.547m)(287.171,707.547m)

(726.752,1.0000)

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz

V(V_C+V_L) / ( V (V1:+) - V(V1:-) )

0

0.5

1.0

(1.8803K,707.547m)
(286.629,707.547m)

(726.752,9.3145m)
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• Both plots of (VR / Vi) and ((VC + VL)/ Vi). 

 

• Theoretically:  

𝑓0 =
1

2𝛱√𝐿𝐶
 = 

1

2𝛱√100 𝑚𝐻 𝑥 470 𝑛𝐹
 = 734.13 Hz. 

𝑓𝑐1 =
−

𝑅
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 +√(

𝑅

2𝐿
)

2
+

1

𝐿𝐶
 

2𝛱
 = 286.907 Hz. 

𝑓𝑐2 =
𝑅
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 +√(

𝑅
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)

2
+

1

𝐿𝐶
 

2𝛱
 = 1878.456Hz. 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz

V(V_C+V_L) / (V(V1:+)-V(V1:-)) V(V_R)/ (V(V1:+)- V(V1:-))

0

0.5

1.0

(1.8803K,707.547m)
(286.629,707.547m)

(726.752,9.3145m)
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B. Passive filters: 

 

• Magnitude of Vo in decibels. 

 

 

 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz

db(V(R3:2))

-200

-160

-120

-80
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• Phase of Vo. 

• Magnitude-frequency Plot. 

 

o From plot above: 

➢ Filter type is low-pass filter. 

➢ 3db cut-off (fc)= 328.292 Hz. 

o Theoretically: 

fc = 1/2πRC= 328.833Hz. 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz

V(R3:2)

0V

20uV

40uV

60uV

(328.292,50.624u)

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz

p(V(R3:2))

-200d

-100d

0d

100d


