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/ Bode Plot

A frequency response plot consists of two 
parts: (1) magnitude plot |H(j)|, (2) phase 
angle plot (j)
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Filters:

Circuits that pass signals at certain 
frequencies and block (Reject or attenuate) 
signals of other frequencies
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Low Pass Filter (LPF)
• Series RL Filter
• Qualitative analysis:

ViVo                            
short  L                             

02X ,  (DC)  0at L




 fLL 

0Vo                             
open  L                             
2X ,    at L




 fLL 

Uploaded By: Mohammed SaadaSTUDENTS-HUB.com



2
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c10

Cut-off frequency
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Series RL Filter (LPF)
• Quantitative analysis:
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Series RL Filter (LPF)
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Series RL Filter (LPF)
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Example
• Choose values for R and L in the circuit of the RL filter 

such that the resulting circuit could be used in an 
electrocardiograph to filter out any noise above 10 Hz and 
pass the electric signals from the heart at or near 1 Hz. 

• Then compute the magnitude of Vo at 1 Hz, 10 Hz, and 60 
Hz to see how well the filter performs.
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Example
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Series RC Filter (LPF)
• Qualitative analysis:

ViVo                                 
open  C                             

1X ,  (DC)  0at C




 C

0Vo                                 
short  C                             

01X ,    at C




 C
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• Quantitative analysis:
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High Pass Filter (HPF)
• Series RC Filter
• Qualitative analysis:

0Vo                                 
open  C                             

1X ,  (DC)  0at C




 C

i

C

VVo                                 
short  C                             

01X ,    at C




 
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• Quantitative analysis:
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Series RL Filter (HPF)
• Quantitative analysis:
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• Two cut-off frequencies :𝜔𝐶1& 𝜔𝐶2
• Center frequency Resonant Frequency :𝜔𝑜
• 𝜔𝑜 is the center of pass-band
• 𝜔𝑜 = 𝜔𝑐1𝜔𝑐2
• 𝐻𝑚𝑎𝑥 = 𝐻 𝑗𝜔𝑜
• Bandwidth 𝛽 = 𝜔𝑐2 − 𝜔𝑐1
• Quality factor 𝑄 = 𝜔𝑜

𝛽

• Only two of these parameters can be specified 
independently, others are calculated

Hmax

c1 c2o

H(jw)
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Example 14.5

Using the series RLC circuit , choose values for R, L, 
and C that yield a bandpass circuit able to select 
inputs within the 1-10 kHz frequency band. Such a
circuit might be used in a graphic equalizer to select 
this frequency band from the larger audio band 
(generally 0-20 kHz) prior to amplification.
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Solution
We need to compute values for R, L, and C that produce
a bandpass filter with cutoff frequencies of 1 kHz and 10 
kHz. 

Complex

LCCCo
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21  
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L
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Simple
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Any approach we choose will provide only two equations—
insufficient to solve for the three unknowns—because of the 
dependencies among the bandpass filter characteristics. Thus, we 
need to select a value for either R, L, or C and use the two 
equations we've chosen to calculate the remaining component
values. Here, we choose 1 mF as the capacitor value, because there 
are stricter limitations on commercially available capacitors than on 
inductors or resistors.
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Parallel RLC

a) Show that the RLC circuit is also a bandpass filter by 
deriving an expression for the transfer function H(s).
b) Compute the center frequency, 
c) Calculate the cutoff frequencies, the bandwidth, and 
the quality factor, Q.
d) Compute values for R and L to yield a bandpass
filter with a center frequency of 5 kHz and a bandwidth 
of 200 Hz, using a 5 uF capacitor
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Band Reject Filter
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Band Reject Filter

𝒗𝒐  𝑽𝒊

𝒗𝒐  𝑽𝒊

𝒗𝒐  𝟎
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Example 14.8 Series RLC BRF
• Using the series RLC circuit, compute the component values that yield 

a bandreject filter with a bandwidth of 250 Hz and a center frequency
of 750 Hz. Use a 100 nF capacitor. Compute
values for R, L, 𝜔𝐶1, 𝜔𝐶2 and Q.
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Parallel RLC BRF
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