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Devre Jeorisi 1]

Final galigmasi — Laplace, s-domeni analizi, Fourier ceriferi, frekans yanit: ve

pasif filfreler

Orijinal not: Devre-2-final-not.pdf

UYARL Bu belge, el yazisi ders notlarindan Claude (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistiv; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was Eranscribed from handwritten lecture notes with the help of

Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

Laplace trangform

I
F(s) = L[A(E)] = J Fe) e st dt (one sided, for ¢ > 0)
0-
—at 1 " w
e sinwt +— ————
df 1 P
P —— sF(s)—f(07) cos wt «—— 2102

& Gekil-Basili materyal (ders kitabindan ekran 9dvintis):
Table 14.2-1 Laplace Transform Pairs ve Table 14.2-2
Laplace Transform Properties tablolari; dijitallestirilmed,i.
(orijinal notta, s. 1)

x  Acos(wt +0) = (AcosB)cos(wt) — (AsinB) sin(wt)

Inverce (aplace Transform: Simple, Real poles

F g Gekil: Basili formil (kitaptan): basit reel kutuplar igin F(s) = N(s)/D(s)nin !
:. kismi kesirlere agilimi ve R; katsayilarinin formily; dijitallestirilmedi. E
|: (orijinal notta, s. 1) i
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Repeated poles
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Circuit Analysis Ueing Impedance and Initial Conditions

Final ¢aligmasi — Laplace, ¢-domeni analizi, Fourier serileri, frekans yanit: ve pasif filtreler

& Gekil-Basili formUl (kitaptan): pi'de g katli kutup igin kismi

kesir agiimi ve R,_y, Ry, Ry, Rq katsayilarinin tirevli formilleri;

k
dijitallestirilmedi. EL yazisi ekler: % terimine ok ile “k’inci dereceden
tirev alacagdiz” notu ve formillerin yanminda kirmizi parantez ile  isareti.

(orijinal notta, s. 1)

For capacitor

For Inductor

V() = (R —— V(s)=I(s)R = 2(s)= %
V(t) = l Jt /'(T) dt + v(O) AN V(S) = iI(S) + @
¢ 0 Cs S
S 2(s)= 5. and I(s) = CsV(s) ~ Cu(0)
i(6) I(s) 1(s)
+ 4 : N
V(s) s
O ¢ L ——vsf Hevo)
_ ©) -

& Gekil: Yanda kitaptan kiglk basili bir sekil (kondansatsr
ve bobin s-domeni modelleri) yapistiritmis; dijitallestirilmedi.
(orijinal notta, s. 1)

V(e = L%i(t) 5 V(e) = Ls T(s) = Li(0)
i(0)

2. (s) = Ls and I(s) = é V(s) + —F
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] i(®) R I(s)
V(s)¢ Ls
v(€) L
o Li(0)
ydne
dikkat

Transfer function and impedance

Vo(s)

H) = s

i(0)=0

VT(OW% - w@(’?zg\%vo(s)

Vo(s) = H(s) Vi(s)

when the input is a unit step function

Vi(s) = £ [u(®)] = 2 Vo(s) = @
= Step response = g [@}
when the input is an impulse function
vi(t) = 8(6) «— Vi(s) = L [5(8)] =1 Vo(s) = H(s)

Impulse response = L7 [H(s)]

H(s) = Voltage gain = \;C,-)T(.:)) H(s) = i(( ))
H(s) = Impedance = % H(s) = Admittance = %
The Foam‘el g’im'gyi

Trigonometric Fourier ceries

f(E) = f(t + nT)

o0
&)= ap + an cos nwot + b, sinnwgt
A ; ( |

ac
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T T T
ap = ;Jo f(E) de an = %JO f(t) cosnwptdt b, = ?JO f(&) sinnwot dt

As alternative

o0
b
(&) = ap+ Y Ancos(nwot+bn),  An=1\/az +b7, = —tan™! o
n=1 n

important integrals

Jcosato{tf:Tsimat Jtcosato{t=i2cosa(:+1tsinat
a a a
) 1 . 1 . 1
sinatdt = —— cosat tsinatdt = 7smat— — tcosat
a a a

Symmetry Considerations

Even Symmetry (gift)

\\

—~I N

T/2 T/2
f(e)=Ff-t) ao J e dt  an= ’J f(€) cosnwptdt b, =0
0 0]

O0dd Symmetry (tek simetri)

T/2
F—6) = —F(E) J_T/z £ () de = 0

a (712
J (&) sinnwotdt

ao:O an:o b”:?o

f(t— ;) = —HE T ab
4

T/2
TJ f(t) cosnwptdt, for n odd
0

Halfwave Symmetry

0

\|

~I»

an =

T/2
J f(&) sinnwoptdt, for n odd
bVl = O

0, for n even for n even

S

Circuit Applications

(e 0]
v(E) = Vp + Z Vip cos(nwot + 0,)
n=1
v(£) consists of two parts: the dc component Vg and the ac component V,, = V1| /6, with several
harmonics.

& Sekil: Basili sekil (kitaptan): seri bagli Vo, Vq cos(wpt + 67),
V5 cos(Qwot + 03), .., Vacos(nwpt + 0,) kaynaklar
bir “Linear network”0 besliyor, akim i(¢); dijitallestirilmedi.
(orijinal notta, s. 2)

[0.9]
so i(t)=Ip+ Z |Znl cos(nwot +Py)

n=1
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Average Power and RMS Values

o0 (o]
v(€) = Vg + Z Vacos(nwot—0,)  i(t) = Iy + ZI” cos(nwot — dy)

n=1 n=1

,, [e e}
P=VyTg+ 5 % VI cos(0, — dn)

1OO
F,M5=Ja%+2z<a%+b%)

n=1

Frequency Responce

Hw) = @)
" X(w)
The decibel Seale
1. log PPy = log Py + log Py
2. log P[Py = log Py — log Py
3. logP" = nlog P
4. log1=0
P

a = Number of bels = log, p’2
:
P v £
Goe = 10logig == Gag = 20logig 2 Gag = 20logip ==
2 Vi I

H=IH/p=HIY  nH=WlHI+We® =nIH +jd  Hye = 20logoH

I I
I: & Gekil- Basili materyal (kitaptan): Bode diyagrami tablosu — Factor / i
i Magnitude / Phase situnlar; K, (jw)V, 1/(jw)V, (1 + jw/2)V, 1/(0 + jw/p)V E
E ve ikinci dereceden terimler igin asimptotik genlik (20N, 40N i
! dB/decade) ve faz (0°, £A0N°, £180N°) cizimleri; dijitallestirilmed.i. !
E (orijinal notta, s. 3) i
| |

Series Reconance

Vs = Viu/8 OTI .l
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V. 1
Z=H(w)=T5=)2+ij+_—

jwC
Z=R+j|wl !
/ wC
1
Im2)=wl—-—=0
m(2) = wt ~
wpl = ! wp = rad/s
°" 7 woC 0" Vi
since wq = 27fy
1
fo = Hz
°" 2nv/ic
The frequency response of the circuit’s current magnitude
%
I=11= -
VR?2 + (wl — 1/wC)?
15 1 V2
Plw) = 5T°R Plwg) = — -
(@) (wo) = 5 -

Plwq) = P(w>y) = (VM/f)Z 4)2 — half power

v@z+( L—Tl) - V2R

Wop = w1w

T Peak energy stored in the circuit
Energy dissipated by the circuit in one period at resonance

o 3T 2nmfpl
TI2R(1ff) R

Q _ wo(_ _ 1
R~ woCR

Bandwidth =

f\\m

- %Yo
Q |

B
w1:wo—§, w22w0+§

Parallel Resonance

I=1Iu/0 VR jwt— —— L.
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I 1 1 1
>’=H(w)=—=k+jwc+j7 Y=k+j<wC—A)

vV R 2 r L
L P £ LA L PO L Y £ LI 1 AP
= "2rc 2RC LC 27 2rC 2RC LC
= _ 1 = Wo R
B—-wz—(ln—-)gc Q= B—-(,Uolec—-wOL
Pacsive Filtere
Low pass filfer
©
AVAVAY:
+
Vi (t) CT T (t)
Ve fjwC [
SO A 1 YA COR prevr
* H(0) =1, H(c0)=0
1 1 1
Hlw) = =

cutoff frequency 4 /1 + wCZ)QZC'Z V2 RC

High pass filter

c

| |

| | ;

vi(t) R vo(t)
Ve R _jwrce
Hw) = 3 = extfwe 1) 7 T5wre
« H(0) = 0, H(co)=1 = wc"é
Band pass filfer
; c
+

vi(t) R = vo(t)
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Vo _ R 17
A= = el —ifwe)  “°7 Ve
Bandstop filfer
R
NN
+
C__—
7016 vo(t)
L —
Hw) = Vo _  j(wl=1/wC)

Notice that H(0) =1, H(c0) = 1
and wp = o /4

Ve
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