Beispiele Filter:

Bsp. Hochpass:
Es ist ein Butterworth Hochpass mit

fC =100 MHz, fH =50 MHz, A, =50 dB, ZO =50 Q
zu dimensionieren. Die Anzahl Induktivitaten soll minimal sein.

— 6 — 6 — —
f 1 :=50-10 f=100-10 A =50 Z:=50
oo=2nf,
Hochpass - Tiefpass - Transformation:
ali
o .2 log!10 0 _y
fe n = 8.305
2-log —/
H -
n :=ceil(n) n-9
Normierte Elementwerte (Tiefpass):
k:i=0.n+1
g(k) := |1 if ((k=0)+ (k=n+1))
2:sin M otherwise
2n
Pole:
i:=1.n
p(i) :=-sin Zi-hr +]j -cos Zi-1)=
: 2n
Resultate Tiefpass (Butterworth):
Ordnung, Anzahl Filterelemente: n=9
Normierte Elementwerte: Pole:
k o g(k) i ()
0| 1 1| [-0.174+ 0.985]
11| 10.347 2] -0.5+ 0.866]
2 | 1 3| |-0.766+ 0.643]
3| [1.532 4] | -0.94+ 0.342]
4_ 1.879 E -1
5 | 2 6] | -0.94- 0.342]
6| (1879 7| |-0.766- 0.643]
7| |1.532 8] -0.5- 0.866]
8 | 1 9| |-0.174- 0.985j
9 | 10.347 -
10, 1
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Tiefpass - Hochpass - Transformation:

Entnormierte Elementwerte (Hochpass):

R(K) :=g(K)-Z g

L(K) =Z g
0 ¢:9(K)
ok) =1
9(k) Zgo ¢

Ein- und Ausgangswiderstand: R(0) = 50 R(n+1) =50

Entnormierte Elementwerte (Hochpass):

Erstes Element = Serie Erstes Element = Parallel s:=1,3.n p:=2,4.n
C(s L L(s C
. (s) b (p) s (s) b (p)
9.16510 1 7.95810°8 2.29110°7 3.18310 1
2078101 4.23410°8 51941078 1.69410 1
5| |150210 " 9 |4.23410° = 3.97910° 6 (160410
7| 2078101 E 7.95810°8 ﬁ 5194108 ﬁ 3.18310 1
ﬁ 9.16510 1 2.29110°"
91.6pF 20.7pF 159pF 20.7pF 91.6pF
| || || | ||
o] | | i |
79.58nH 42.3nH 42.3 nH 79.58 nH
Bei 50 MHz:
2n
6
A :=10-log| 1+ /10010
| 50-10° A = 54.185dB
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Bsp Bandsperre:

Es ist eine Chebishev Bandsperre mit
f, =110 MHz, f, =130 MHz,

f, =115 MHz, f, =125 MHz,
A,>200dB, A =005dB

Z,=50Q
zu dimensionieren. 1. Element = parallel.
Wie gross ist A, bei f_,f 2

Chebishev-Bandsperre:
- 6 — 6 - -
f,:=11010 f5:=13010 AQi=20 A :=0.05

11510 = 195.1F -
f 5 :=11510 fp :=12510 Z;:=50

Bandsperre - Tiefpasstransformation:

fo:: f1f2
B 8
. fo—1Tq fo=119610
W= -
0 W= 0.167
w
P:=
pP=214
fa_ fO
f0 fa
AI’
_|.n10
gi=A10T -1 ¢ =0.108
arcosh
n:=
arcosh (P) n=3.745
n :=ceil(n) 4

Da Ein- und Ausgang =Z, : n = ungerade =5
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Normierte Elementwerte (Tiefpass):

k:=0.n+1
A K=1).
m:=In coth _ a(k) :=sin M
\ 40-1og(e) 2:n
m) \2 v:=|1 if mod(n,2)=1
q ::sinh<— b(K) = a2+ si k- 2
. =g +sin|—
2n) (k):=a coth /?\ otherwise
g(k) := |1 if (k=0)
2a() it (k=1)
v if k=n+1
M otherwise
b(k-1)-g(k-1)
Pole: i=1.n
p(i) :=-sin w -sinh /i-arsinh/i \+j -C0S w -cosh /E-arsinh E\
2n \n \e// 2:n \n g
R(k) :==g(k)-Z
Resultate (Chebishev):
Ordnung, Anzahl Filterelemente: n=5
Ein- und Ausgangswiderstand: R(0) = 50 R(n+1) =50
Normierte Elementwerte: Pole:
k=" g(k) - i= p(i) -
0 1 1  -0.191+1.119;]
1|[0.998 2 -0.501+0.691j
2(] 1.375 3 -0.619
3] 1.828 4 -0.501-0.691j
4] 1.375 5 -0.191-1.119j
51| 0.998
6 1
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Tiefpass - Bandsperre - Transformation:

Entnormierte Elementwerte (Bandsperre):

= wg(1)
Cpp =t
4
Llp :2—0
2n-fyg(1)w

- 44451012

Clp

-3.98510 '

Llp

Erstes Element = parallel

1
Cosimmr—ro— 10
21-f99(2)-Zgw C o = 115810
9(2)-Zgw
Log=——F
27 f Lo =15310°
0 257+
Capi= 9(3)w .
2nfyZg Cgp = 8.13910
z
L3p :=—0 7
2n-fpe(3)w L3, = 217610
C4S :=; _10
2n-fp9(4)Zgw C 4 = 115810
9(4)Zgw
Lgsm———
27 f L e =15310°
0 4s =+
Cp = g9(5)-w .
2nfyZ Csp = 444510
z
L5p :=—O 5
2n-fo9(5)w L 5 = 3.98510
115.8 pF 115.8 pF
| |
|| ||
15.3 nH 15.3 nH
4.45 pF 8.14 pF 4.45 pF
398.5 nH 217.6 nH 398.5 nH
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bei f,;:

2
2
A y:=10log| 1+ ¢+ cosh| n-arcosh
fa To A - 35.159
fo fa
bei f,:
2
_ 2 w
A :=10log| 1+ ¢ | cosh| n-arcosh
fb To A | = 28.865
fo Tp
M1 M2
< k¥ A1
- M1 M2
M1=-46.311E-01 Ma=-53.241E-01
I1=110, DOE+DE . I1=13 0, 0OE+DE
Hl4
M4 M3
- M4=-35.455E+0 M3=-29. GI0E+0D
$ I11=115. NNE4 DR I11=1325 . NRE+NE
=
: ||
EO.0  MHz frag 190.0 MHz A
Amplitudengang
M1 Ma
= 5 i 1
- M1 Ma
Mi=-4F.311E-03 Ma=-53.241E- 01
I1=110. 00E+DR 11=130.00E+06
12=f 12 =54
i
(==}
T
| IS |
EO.0  MHz freg 190.0  HHz A

Amplitudengang
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Tb.0A

dB(S5112

30,0

M1
M1=-19.744E+ D]
[1=110.00E+08

M2
MZ=-19.,141E+D0D
[1=130. 00E+0R

hfi 1

a0,

0 MHz

Returnlazs
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