
Load impedanceRL 100Ω:=

Source impedanceRS 100Ω:=

Stopband corner frequencyfs 10kHz:=

Passband corner frequencyfp
10kHz

2 π⋅
:=

Maximum passband rippleRipple 1dB:=
Stop-band attenuationAtten 70dB:=
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Inputs
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Fig. 2: Filter used for even order analysis

Fig. 1: LC filter used for odd-order analysis
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1

n
asinh

1

ε






⋅





⋅ sin
2 k⋅ 1−( ) π⋅

2 n⋅






⋅

j ωp⋅ cosh
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...:=

ωp 2 π⋅ fp⋅:=
Index Vector for polesk 1 n..:=

_______________________________________
Poles and Zeros

Stopband AttenuationAatfs 75.826dB=Aatfs 10 log 1 ε
2

C n
fs

fp
,









2

⋅+






⋅:=

Passband RippleAatfp 1dB=Aatfp 10 log 1 ε
2

C n
fp

fp
,









2

⋅+






⋅:=

Check to see if order estimation is correct.
Chebyshev CoefficientsC n ω,( ) if ω 1< cos n acos ω( )⋅( ), cosh n acosh ω( )⋅( ),( ):=

Required Order of Chebyshev Filtern 4=
n ceil

acosh ε
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10
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:=

Ripple ε 0.509=ε 10

Ripple

10
1−:=

_______________________________________
Order Estimation
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Transfer Function (Eq. 2.10b)M2 f( )
1

1 ε
2

C n
f

fp
,








2
⋅+

:=

phase p( ) p arg p( )
→

←

preturn last p( ) 2<if

wrap 0←

wrap wrap 2 π⋅−← pi pi 1−− wrap+( ) 3>if

wrap wrap 2 π⋅+← pi pi 1−− wrap+( ) 3−<if

pi pi wrap+←

i 2 last p( )..∈for

p

:=
Phase Function

Group Delay Functiongd f( )
f
arg
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∏
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d
d

−:=

Transfer FunctionM s( )
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_______________________________________
Transfer Function

ω
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First Order Sectionω
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Quadratic Damping Factorζ
0.14
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=ζm

Re spm( )−

ωm
:=

Quadratic Q Q
3.559
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=Qm

ωm−

2 Re spm( )⋅
:=

Quadratic center frequency
(all on unit circle for butterworth)

ω
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Quadratic Sections
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Group Delay

gd fi( )

fi
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Phase Responseang phase M s( )
→( ):=

si j 2 π⋅ fi⋅( )⋅:=

Frequency Vectorfi fstart
i 1−

num 1−
fstop fstart−( )⋅+:=

Ending Frequency for Plottingfstop fs 2⋅:=

Starting Frequency for Plottingfstart
fp

50
:=

Frequency Index Vectori 1 num..:=
Number of Points for plottingnum 300:=

_______________________________________
Plotting
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Images

_______________________________________
Element Values for Different Load and Source Impedances[1]

This method assumes the inductor is the first element
Create Circuit

_______________________________________
Element Values for Different Load and Source Impedances[1]

This method assumes the capacitor is the first element.  This is true is Re(ZS)>Re(ZL)

Create Circuit
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_______________________________________
Functions 

cheby Atten Ripple, fp, fs, RS, RL,( ) ceil
acosh ε
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CT 6.087 0 14.694 0( ) nF=C LC 2〈 〉
F⋅:=

LT 0 146.945 0 60.868( ) µH=
L LC 1〈 〉

H⋅:=

LC cheby Atten Ripple, fp, fs, RS, RL,( ):=

Load ImpedanceRL 100Ω:=

Source ImpedanceRS 100Ω:=

Stopband corner frequencyfs 10kHz:=

Passband corner frequencyfp
10kHz

2 π⋅
:=

Maximum Passband RippleRipple 1dB:=
Stop-Band AttenuationAtten 70dB:=
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Example 
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