Elliptical Filter Design
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Fig. 1: Lowpass L C filter used for odd-order analysis
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Introduction
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Inputs

Atten := 400B Stop-Band Attenuation

Ripple := 1dB Maximum Passband Ripple

fp := 1kHz Passband corner frequency

fg:= 2kHz Stopband corner frequency

Rg:= 500hm Source Impedance

R, :=500hm Load Impedance



Filter Calculations
Order cdculation holds ripple congtant and chooses n to meet atenuation
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Element Values for Equal Load and Source Impedances[1]

This method assumes the inductor isthe first dement
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Functions

lowellip(Atten, Ripple, fp, fs, Rg) :=

P2 <! & Atten 60
¢ ¢ 10 Sl
10 -1+
& acoshS _— .
¢ Ripple ==
¢ ¢ 10 7
n- a0 - 1ot
¢ ads 0 -
C acoshc— = =
e éfpg 2
. 2 0
Zanéa;g
eng
g, - b &
sinh?e—g
e2ng
for ki 1.n-1
¢ =
~ 5 N
Opq ™ if&:n,if@ceil?é]—9>—,1,coth§é’°-
é e e2g 2 edg g
é
e
numL - |f%l?g—]§>ﬂ,n' 1,29
e e2g 2 2 2g
numcC - |fa%elé@—9>ﬂ,n+l,29
e e2g 2 2 29

for iLT 1..numL
Rs
L. = —>g .
iL 2>p>fp 25L

for iC1 1..numC

-

—)g .

€O

DO O O
mlo I|$—

Q -l

5 @i §(2>k D»p ) n9(2>k-1)>'p
e 2n g & 2n

2
smh"rf“—- + sngk)p O
e2n g a2ng U



highellip(Atten, Ripple, fp, fs, Rg) :=

& el Atten 00
S el
€ acosh® 10 - 1TT
¢ G| Ripple ~
¢ ¢ 10 v
o ol & 10 - 1g+
¢ s 0o -
C acoshc— = =
e e g @
08
2>gn€3°—9
eng
9" T o A
S|nh§e—9
e2ng
for k1 1.n- 1
Eé > 2¢ 48
€ s
Os1 it6k = n,ifCoai® 05 1 1 coin@ 0 =
é e e2g 2 ed4g g
é
é
numL - |f%l n n+1,29
e e2z 2" 2 '2¢g
numcC - |f%e|h$]—9>n n-1 no
& e2g 2 2 2g
for iLT 1..numL
Rs 1
L - *
2pAp 9oy 1
for iC1 1..numC
1 1
iCT ot 1
208pRs Ypjic
&l o
CH®
(;; _
(C-
eF g

;_3(2* 1)>pu
é 2n u

§(2>k - D
é 2n




bandellip(Atten,Ripple,fp,fS,RS) =
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Example
LC:= lowellip(Atten, Ripple, fp, fs, R)

L:=LCpH LT = (4.274' 10 3 4938 10 3) H

C:=LCyF c = (2.092’ 10 ° 3004 10 ° 1292° 10 5)F

LC:= highellip(Atten, Ripple, fp, fs, Rg)

L:=LCpH Ll = (1.211' 10 3 8187”10 4 1961 10 3)H

C:=LCyF c = (5.927’ 10 © 5120 10 6)F

LC:= bandellip(Atten, Ripple, fp, fs, Rg)

L=LCpH L = (0052 0015 0077 0013 0032)H

C:=LCyF c'=(48s4" 10 " 1700 10 © 327" 10 7 1975 10
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