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Vaxelstromsteori — Passiva komponenter
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+ u(t) — d
Kapacitans l—(»ﬂ—' |— i(t) = C%u(t)
C
. TSKS21 Signaler, information & bilder - Férelasning 2
[T e N

Vaxelstromsteori

Tidsberoende storheter:

Spéanning u(t)

Strém i(r)

Effekt p(t)
Ideal spanningskalla wolt)

Ideal stromkalla
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Kapacitans — Kondensatorer

o

|| Kalla: Wikipedia

" TSKS21 Signaler, information & bilder - Férelésning 2
II u LINKOPINGS
() UNIVERSITET 2019-01-23 4




Induktans — Spolar

Kélla: Wikipedia
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Uppladdning av en kapacitans

uc(t)
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Initialtillstdnd: 2.(0-)=0 ue(t) = {l?o i i g uc(t) + ur(®) = uo(t)

d

d
d Homogen och partikular 10sning =
i) = Cuc(®) -
uc(t) = (l—e t/RC)UO
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m Forklaring

x(t)  Momentanvirde

Stationar sinussignal

Amplitud (toppvarde)
Vinkelfrekvens [rad/s]

X
w
[0 Fasvinkel [rad]
T Periodtid [s]
t
! T \ Z! f Frekvens [Hz]
(o \/ 9
w w f = w = 27Tf

x(t) = X sin(wt + @)

1
T
1 T
Momentan effekt Aktiv effekt: pP= Tf p(t) dt Sinus
0
) = u(®i(t) Effektivvirde:  Xo= |~ | ewdr =X
= u(t)i ektivvarde: = = x =
g =T 7
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Urladdning av kapacitans

uc(t)
l(t) Uo T
X [IR
uc(t) 0.37E
RC
t
Initialtillstdnd: 4. (0-)=U,
>0: d
uc(t) = Ri(t) = —RCauc(t) dt
d Homogen (och partikuldr) l6sning =
i(t) = —Cauc (t) uc(t) = Uge~t/RC
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jo-metoden

1. Ersétt strommar, spanningar och kdllor 3. Lds problemet med likstrémsteori.
med deras komplexa motsvarigheter:

At 4. Gér omvandningen till punkt 1:
at) = Asin(ot + ) =

. A=Aef®=b: je=
A=Aed®=b+jc )
at) = Asin(wt + Q)

A= b+l
2. ErséttR, L, C med deras impedanser: ¢
1 0 =arglb+jc) = atanl—) im)

Zy=jol Zg=— Zp=R =
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b=Acosg ¢ = Asing

Harledning jo-metoden 2(2)
+ u(f) — ([

Induktans e () = L—i(1)
ity [, dt

hn{U@"”} = L%hn{]@j”} = hn{L[%(’-"“'} = llll{L]jw@"““'f}

Losning: U =jwLl
Impedans: Zp, = jwL

+ u(t) —

Kapacitans E)_“C; i(t) = C%u(t)

Harledning jo-metoden 1(2)

u(t) = Usin(wt + ¢y,) U
= Im{UeJ(““"’“)} = Im{Ue“’“ eJ“’} = Im{U@J“t}
i(t) = Isin(wt + ¢;) I
= hn{]e““’“”} — hn{[ef""'ew} — hn{lew}
. + u(t) —
Resistans _(7)_:_ u(t) = Ri(t)
! R

Illl{Ue-j”f} = Rhn{]e-j'““'f} = Illl{Bfez-j”f}

Losning: U=RI
Impedans: Zp =R
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Jwt | __ Ll Jwt o v (_Z Jwt o 4wt
Im{le } = C(th{Ue } = Im{CU(H(, } = lm{CUl}wc }
R 1
Losning: I =jwCU = U= 7 (,I
1 wC
. Zo = ——
Impedans 0= 720
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Exempel jm-metoden
1) io(t) b) Iy
+ + + +
R (5] (f) R (]]

o] (D 1 3w TNOIEZIE

—— 1
C == us(t) ol | Us
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Passiva filter — Introduktion

+ ) —]
Insignal uin(l)l
- |

PLN — Passivt Linjart Nat

+
lum(f) Utsignal
RLC _

—o

)

Komplex U-F
insignal "

Komplex-vart PLN E Komplex
R jalL, 1/joC " utsignal

Samband: U, = H(w) U,,

f

Frekvensfunktion  Amplitudkarakteristik

Faskarakteristik

II LINKOPINGS
o UNIVERSITET

TSKS21 Signaler, information & bilder - Foreldsning 2
2019-01-23 13

H(o) = |H(w)|- 22 = y /U,

R

Passiva filter — Exempel 2(2) @ cII Ema)

Amplitudkarakteristik

1
J1+ (wRC)?

1/\/’2 ------------------- |H(w)| =

Lagpass-filter (LP)

@, @
Gransvinkelfrekvens

Faskarakteristik

arg{H(w)} = —arctan(wRC)

L7 A
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Passiva filter — Exempel 1(2)

R R
+ — I + iw - — -
uin(t) C _l_ Uut(t) => Uin ]LLJ;C Uue
Spéanningsdelning ger Amplitudkarakteristik
1 1
JjwC 1 _
N U Py T @ J1+ (wRC)?
jwC
Frekvensfunktion Faskarakteristik
H(w) = m arg{H (w)} = —arctan(wRC)

ujy (6) = Uiy sin(wt + ) =
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uyt(t) = Ujp|H (@) sin(wt + ¢ + arg{H (w)})
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