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...... dla inzyniera elektryka mniej wazne jest rozwiazywanie zadanych
réwnan rézniczkowych niz poszukiwanie uktadéw réownan rézniczkowych

(obwodéw), ktérych rozwiazanie ma pozadang wlasciwosé...

Wilhelm Adolf Eduard Cauer
Theorie der linearen Wechselstromschaltungen
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e sformulowanie problemu

e filtry pseudoeliptyczne

e od parametréw S do parametréow Y
e filtr prototypowy

o przeksztalcenia

\ e wnioski
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Sformutowanie problemu 1
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Sformutowanie problemu 2
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Sformutowanie problemu 3
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r Funkcja charakterystyczna —

Q-1/Q,

F(Q) = Cn(R2) = cosh (Z cosh™! (m

F(Q) =Tn(Q) = cosh(z cosh_l(Q)).
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Filtr pseudoeliptyczny vs. Butterwortha
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Obliczanie Cy(Q)

cosh™(x) = In(x + Vx2 - 1),

Cn(Q) = cosh(i In(xn + /%2 — 1))
n=1

gdzie:  x, =(Q—1/Q,)/(1 —Q/Qy).
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Obliczanie Cy(Q2) - finat




Wzor rekurencyjny




Obliczanie Si5(s) 1 511(s)

S P(s
Su(s) = (EQ((S)) Sa(s) = EE((S))
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Obliczanie S5(s) 1 5¢;(s) cd

{en: R(rn) <0 oraz P2(ey)/e? + Q?%(ex) =0}

N
E(s) =¢er H (s —en),
n=1

1 gdy K<N,
natomiast: ER = c

gdy K=N.
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1 —Sq1(s) B E(s)

Yin(S) =

Re[EV(E — Q)] +j - Im[Odd(E —
Re[Odd(E — Q)] +j - Im[Ev(E —
Re[Ev(E + Q)] +j - Im[Odd(E +
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S— Y cd

yii(s) =

ya2(s) =

y12(8) = y21(s) =

my(s) .
gdy N jest parzyste,
HQ(S)
ny(s) o
gdy N jest nieparzyste,
my(s)
my(s) .
gdy N jest parzyste,
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gdy N jest nieparzyste,
my(s)
j-P(s) :
gdy N jest parzyste,
g e HQ(S)
P(s

gdy N jest nieparzyste.
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Niezmiennik

ni(s) - na(s) — my(s) - ma(s) = P%(s)/e%.



Niezmiennik cd

y11(s) - yo2(s) — 1 = y3,(s).

1y, - I2g, = r%ln dla n=1,..,N.



Filiry parzystego rzedu - S;
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Filiry parzystego rzedu - S
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Obwadd prototypowy - wejscie

N
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Obwod prototypowy - we. i wy.
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gs1=0,9062 gu.=-0,8777
lsource> A B Ci=1 AB
pch |&* g&:o,ms DC
o] | B
9s2=0,9901 0.2=0,07608
A B ' A B
DC DC
[.:‘_‘ CZ - 1
< B, =1,4935
gs3= 0,1670 gu= 1,0262
A B
=1
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Y = J&m — J8m —J8m _ 0 —Jj8m
—J8m J8m — J8m —Jj8m 0
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Bs1=-0,9062 B.1=0,8777
source> 1 | —
C:=1
- g - By,=-0,7754
B =3,0633 y B;=0,1540
Bs,=-0,9901 BL,=-0,07608
=1 B, =2,5597
Bss = -0,1670 Bus=-1,0262
[ —
Cs=1
Bs;=-0,3515
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LTSpice 1/3

yv.' u’ '3 % QAQR ERAX LLPNOAS SBE 3 TONO An op
.param f=s/(2*pi)

.step dec param s 0.01 4.5 100
.params R0=1ohm I0=sqrt(-1)
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ACO
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ACO
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LTSpice 2/3

[&¥ Component Attribute Editor X |

Open Symbol:| C:\Users\izi\OneDrive - Politechnika Slaska'\Dokumenty\L Tspi

Attribute Value Vis
Prefix G

InstName y1 X
SpiceModel

Value |laplace=(s/abs(s)'s"{3)+175496's"(2)+0.92543's/.. | |
Value2

Spiceline

Spiceline2
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LTSpice 3/3

R1

{Rxxx} R1

C1

{1IR} {-1/B}

.param R=1 Rxxx=1G

R1

{-1/sIC}
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Réwnania

Y(s)=sE+j-M E = diag(0,1,...,1,0)

gS1 B, 0 0 ooo o .- 0 0 g,
gs2 O |[Bo| O -+ 0 - 0 0 Lo
gSn 0 0 0 000 Bn o 0 0 Sy
gsn_1| O 0 o --- 0 .- M 0 | gy
2SN 0 0 0 A 0 .. 0 BN gLN
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Przyktad 4/5

M =

S 1 2 3 L
1,00 | 091 |099| 017 0
091 0,13 0 0 —0,88
0,99 0 1,49 0 0,08
0,17 0 0 | —-154] 1,03

0 |—-088]008| 1,03 | —1,00
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Przyktad 5/5

1 1,35 0 0 0
1,35 083 073 012 -041
M = 0 073 016 099 0
0 012 099 -092 1,29
0 —-041 O 1,29 -1
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Filtr Czebyszewa 2/4

M =
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Filtr Czebyszewa 3/4
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Filtr Czebyszewa 4/4

.params gm =0,83814 gm>=0,74697 gms= 0,61446

Rs=1 gm=0m gm=0m2 gm=—0ms gm=—0gmz2
GY1 GY2 GY3 GY4

Ux
AC1 $C1—1 $ C:=1 $ C:=1 $ Ca

R.=1

R.=1,671
b)
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Physical Cavity No.

Containing
Electrical
Resonance
Numbers

Vertical
Polarization

Horizontal
Polarization




Thumienie wtraceniowe
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Rezonatory
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