F6 8, 9 & 10 — Filter 1

FILTER: Tvaportar (kap 6.9)

14(S) l,(s)
- Passivt *
Va(s)_ RLMC-nét Va(s)
o——— 0O

—> Kausalt LTl-system

¢ Uttryck tva av storheterna V,, V,, |, och |, som
funktion av de andra tva.

Vi=fi(lyly) = Linjart = /=7, -1, + 24, - 1
T.ex system
Vo =f,(I4,15) = /= superpos./ = Z21*l1+ 22215
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Tvaportar, parameterbeskrivning

Impedansparametrar
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& Z-parametrar & h-parametrar

Allman tvaportekvivalent: Allman tvaportekvivalent:

Zy, Zy
o—> —&—0
+ N N +
Vi(s) lelz(s); ) ( ;221|1(5) V,(S)

l(s)|  Mu 15(S)

g + h21|1(2\ 1 Mk
Vl(S) hlZVZ(S) > h_22 VZ(S)

! Ex: linjar modell av bipolartransistorn
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Tvaportar, berdkning av parametrar

Exempel:  L(S) Z4(S) 408 <I2(;s.)__“
+ I22 +
Vi(s) Z,(s) [I] Z4(S) V,(S) @
2, =7 V.(s
Vi(S) =241 l4(S) + 215+ 15(8) = z4, =I1()
2(8)i,(5)-0
V . . 7
L,,(s) = Z1 = | Stromdelning /— |, . 4
2 (aV|2_>|22) ZZ+ZB+Z4
=  z,= Vii 4o
— b 1,=0 Ly+Z3+2,
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Tvaportar, K-parametrar

e ) T

li(s)| |C D] |-y(s)

__

K-parametermatrisen K

|=

K-parametrar ar speciellt > > >
lampliga vid kaskadkoppling:

A4
N
\

Ofta: v4(t) insignal, v,(t) utsignal = H(s)= _1
( Obelastad utgang < i,(t) = 0) Vi(s) 1,(5)=0 A
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I
PASSIVA FILTER
Bortfiltrering av signalkomponenter:
Y(s)=X(s)-H(s)
_ Tx (s) (s-7)(s~T5)
(5= P1)(s—P,)(s~P3)(S - Pg) Ny (s)
"Signalselektiv” filtrering: %< g jim{s}
De komplexkonjugerade polerna p, och p,
hos X(s) motsvarar en signalkomponent 0O
i X(t) som skall helt filtreras bort ! 5¢ |l o Re{s}
O
Stabilt system: # poler > # nollstallen = t.ex
X ®
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Frekvensselektiva Passiva Filter

Frekvensselektiv filtrering:

Amplitudnormerat

Y(w) = X (o) -H(w) y IH(@)| filter: |H(@)paxl = 1
— H
S~ * Hinax lMotsvarar -3dB
/ 1 ‘Hmax‘
/ 1 J2
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¢1; undre 3 dB-gransvinkelfrekvens .+ - -
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M,; Ovre 3 dB-gransvinkelfrekvens :8 = % %
¢ @ e o
(D o) [7) —
W, — (W1, bandbredden 2 b
Q
Ofta studeras |H(w)|4s = 20-1%log |H(w)| dB o o
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Olika frekvensselektiva filtertyper

Lagpass (LP) Hogpass (HP)
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1 T Je—ldealt Ty naki
! ' Approx. i '
/ \e PP : \ Approx~ /| dealt
//I \\\ f) i \\ ______ _// a)CZ fo
Wy Wc2 - : W1 L

Wiﬁ 8, 9 & 10 — Filter 8
|

Ideala Filter (Exempel - LP):

‘H(a))‘:{ 1, o] <o, h(t) = 2f, sinc (2f, (t - 7))

A

t, konstant i passbandet ( = 7)

A 0, f.0. i 2f0"
1 :
t
f() | A T
—Wy W | : Y
' h(t)#0 fort<0, %f (w, =2xf,)
I = icke-kausalt system c
-oT; |a)|Sa)C . = ej realiserbart!
argH ()= 0 (S L et
A ro . Gruppléptiden:
l d
0. © | |te=-g, (@rgH(@)
~, = :
. ldealt filter =




