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Vaxelstromsteori

Tidsberoende storheter:

Spanning
Strom
Effekt

|ldeal spanningskalla

u(t)
(1)
p(t)
e(t)
+
ldeal stromkalla i(1)
. -
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Vaxelstromsteori — Passiva komponenter

Resistans _ u(?)

- u(t) = Ri(1)
i(1) R
Kapacitans _ u(?) p
” (1) = Cau(l‘)

i(1) ¢

Induktans . #(7)

R e L—z(t)
i(t) L
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Kapacitans — Kondensatorer

oy
f Ly =

| | Kalla: Wikipedia
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Induktans — Spolar

Kalla: Wikipedia
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Stat|0nar SanSS|gna| Forklaring

x(t) Momentanvarde

x(t) = X sin(wt + ¢) X Amplitud (toppvarde)

A W Vinkelfrekvens [rad/s]
1, Fasvinkel [rad]
/ T Periodtid [s]
T\ / > 1 f Frekvens [Hz]
\/_Iﬂ \/T “ 1
w w f = T w = 21f
. 1" .
Momentan effekt Aktiv effekt: P = T p(t) dt Sinus
0
. . 1" X
p(t) = u(t)i(t) Effektivvarde: X, = —J x2(t) dt =—
NTo V2
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Uppladdning av en kapacitans

t =1 R

i(t)
+ .-U-L. >
: ug(t)
E e(t) C ==
. v
Initialtillstind: 4.(0-)=0  e(t) ={2~’ . gf e (6) + un(6) = €()
d . rcl _
ug(t) = Ri(t) = RC—uc(t) t>0: uc(t)+RC—uc(t) =

dt

o d
i(6) = € uc(®)

dt
Homogen och partikular losning =

uc(t) = (1— e YROE
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Urladdning av kapacitans

i(t)
>
+ 5R
e uc(t)
[
Initialtillstand: u. (0—-) = F
t>0: d
- d Uc(t) + RC—uc(t) =0
uc(t) = Ri(t) = ~RC—uc(®) () g e
p Homogen (och partikular) losning =
i(t) = —Cauc(t) uc(t) = Ee t/RC
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jo-metoden

1. Ersatt strommar, sp&nningar och kéllor 3. L0s problemet med likstrémsteori.

med deras komplexa motsvarigheter:

) 4. Gor omvandningen till punkt 1:
a(t) = Asim(wt + Q) = e
. A=Ae%=bh- jc=
A=Ae? =b+jc A
a(t) = Asin(wt+ Q)

A= b2+l
2. Ersatt R, L, C med deras impedanser: | C
1 ¢ = arg(b+ jc) = atan— (xm)

_ b ==
Z, =R
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Passiva filter — Introduktion

+ | — e e —e +
PLN-P tL t Nat
Insignal Min(f)l assVE Hinjart 1a J/uut(t) Utsignal
Ve RLC WV
jwu
+ | — . ——e | +
Komplex U l Komplex-vart PLN lU Komplex
insignal " R jol, 1/jwC e utsignal
) _ _ ' H —
Samband: U, = H(w) U, H(w) = |H( a))|-d&<w<_ U, /U,
T / Faskarakteristik

Frekvensfunktion Amplitudkarakteristik
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Passiva filter — Exempel 1(2)

R
+ , — 1L _T_ °* +
umml c (8
. 1 .l

Spanningsdelning ger

jwC o 1 |
Uut — 1 Ulrl — 1 _I_]wRC Uln

R
+— 1 * +
Uil’l l/ ]/]ax/’lil J/ Uut

Amplitudkarakteristik

|H(w)| =

J1+ (wRC)?

Faskarakteristik

arg{H(w)} = —arctan(wRC)

uin(t) = Uip sin(wt + @) = uyt®) = Ujp|H(w)| sin(wt + ¢ + arg{H(w)})
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R
+ o 1K o +
Passiva filter — Exempel 2(2) wo| cx |uo

Amplitudkarakteristik

1/\/2 -------------------- : |H((1))| =

J1+ (wRC)?

Lagpass-filter (LP)

25
Gransvinkelfrekvens

Faskarakteristik

arg{H(w)} = —arctan(wRC)

—T )2 F———— oo
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Olika frekvensselektiva filter

Lagpass (LP)

Idealt
LP

Verkligt
LP

Hogpass (HP) Bandpass (BP) Bandsparr (BS)
Idealt Idealt Idealt |
HP BP BS
W
Verkligt Verkligt
HP Verkligt
___________ : T BP
é)o é)z (})2 W
C C L

Allpass (AP)

Idealt
AP

Verkligt
AP

L C

ey

L C
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Labutrustningen — Kontakter

Banankontakter BNC-kontakter

Kalla: Wikipedia
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Labutrustningen — Koaxialkablar

Kalla: Wikipedia

) TSTEOQS Elektronik & matteknik - Férelasning 4
II “ LINKOPINGS
o UNIVERSITET 2017-09-06 15




ig uppkoppling

Prydl
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Elvis Il — Mindre prydlig uppkoppling
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breadboard

J
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Kopplingsytan
- Funktion

i

A
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Elvis Il — Oversikt

N\

N\

NATIONAL
INSTRUMENTS

N

A
i HI rle)
- T £ T o O)
/ el [l ERIra el
= : s o |
i A = |
Instrument- ey T2 =8
: ok | (100N all -
anslutningar Bl | Gir
ke = e =
A= =170
/ N NC2 - -g ] T ——
Anslutningar J;/ g.,_g = =\
g“oﬁt':'.-:-u':" ﬁ-"_‘“o-‘ )¢
_f NI L N
C X1 7 'S U Kalla: Manualen for Elvis |l
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Elvis Il — Nedre vanstra hornet

60VDC
20Vrms
MAX

— COM

2A MAX

— A

— FUSE
F 3.15A H 250V
Sand Filled
520 mm

T
PFl10 = |25 Jos| oo ocoooao ooogo
Ja PF111 ] ocoooo 0D o 0@
] oo ooooo ww*o0 0 0O
oo a os® o ooooo
&u—'uunnn ocoooo
—" oo ocoooao ooooo
- = oo ooooo ooooo
BANANA D - ooooo ooooo
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oo ooooo ooooo
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BNC 1 G’:;"wm sv:&::asgs %5 oo coooo ocooaoao
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oo coooo coooao
BANANAA oo cocooo coooao
BANANA B oo cocooo cooaoao
1) I BANANAC 40 |40 oo cocooo cooaoao
> Ueer BANANA D oo cocooo cooaoao
onfiguratie N cocooo cocoaoao
5 Vo BNC1 oo cocooo coooao
N oo cocooo cocoaoao
BNC 2 BNc2 o llas oo coooo cocoaoao
SCREWTERMINAL 1 oo cocooo cocoaoao
SCREWTERMINAL 2 oo ooooao coooo
Js e~ '/s@p'[v,N\ ocoooo ooooo
SCREW Power GROUND ™
D @]TERMINAL! Supfhu \QUDPLV-lso 50 50 oo ooooo Doooo
“:] O)]SCREW T PP oo ocoooo ooooo
TERMINAL 2 (SJch-er bt 15V oo ooooo ooooo
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-~
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o

DMWY !
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Analyzer DUT- 20
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BANANA B
BANANAC 40
- BANANA D
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Elvis Il = Funktionsgeneratorn

INSTRUMENTS

yNATIONAL

Waveform Settings

FGEN
T AT = T
4 (= )= )
<FGEN @ D
NATIONAL
- WINSTRUMENTS© (o )
L > TRIG | IR12 COPYRIGHT 2008
5VTTL o
SCOPE =il « 1 . 5
10VDC : No L ) . od
7Vrms MAX p — art S
BURRTEE [==ccd BTN
[ ' Analo ) oo oo
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Sweep Settings

Start Frequency Stop Frequency Step Step Interval

100.0 £ Hz 1.0k £ Hz 100.00 < Hz 1000 < ms
Instrument Control
Device Signal Route
Devl (NIELVISII+) BNC v
Run Sweep Stop Help

[ Manual Mode

EXEENEY
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Elvis Il — Oscilloskopet

Colx)

Sample Rate:
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jo-metoden

1. Ersatt strommar, sp&nningar och kéllor 3. L0s problemet med likstrémsteori.

med deras komplexa motsvarigheter:

) 4. Gor omvandningen till punkt 1:
a(t) = Asim(wt + Q) = e
. A=Ae%=bh- jc=
A=Ae? =b+jc A
a(t) = Asin(wt+ Q)

A= b2+l
2. Ersatt R, L, C med deras impedanser: | C
1 ¢ = arg(b+ jc) = atan— (xm)

_ b ==
Z, =R
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Harledning jo-metoden 1(2)

A e A A nE -
ult)= (J-son (wt+8,) =L {e‘( T+ AT Lfgg{’je“‘“j
A (19 = _f st %).—: _'ELM {&J‘C“’t ""éz))j_.._. M[fegﬁ-. 65'wt3

L

Eadten’ 'ch::‘:[i-_— wlt) =R ()
)
TmiU-€"%f = R TmfT €578 = L SRT- 2% %
B an«&g,? O=R-I
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Harledning jo-metoden 2(2)

Tl bzes
+ wlt)- o
-‘-?5’”“———- e 9= Z.-———~ c)

Lo § V-3FF = L2 Tfre’ {=Tufrz £ L I E
-=Im{4'_z"dco-6"w‘é§
HoZsv. (o“smlg: U= \S‘wL-I
Kamw:+u(é]_ |

-—>-u—-——— ()(f)--C—;&%—-cééf)
Zim f T3] = C-L Lu 50" = Tu § CU L 877

'—‘-.L«{CUJwe‘swtj
MoFn: G3n s T=jwC () => (J=—tc I

JwC
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