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

NOTICE This document was transcribed 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.
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orijinal gizim, s. 1

i & Gekil: Basili normalize empedans Smith ;
.: abagi (Figure 6-42); dijitallestirilmed.i. :

(orijinal notta, s. 1)

« Impedance matching

+ Finding transmission line length

+ Finding the value of L or C used for matching

« Finding reflection coefficient of both load or source
« Converting 2 to admittance Y

. Finding VSWR (Voltage Standing wave ratio)

Softwares

1

(Keysight) ADS Advance Design System
EM simulation

2- (Cadence™T) AWR  (1=2: ¢ip dizeyinde tasarim)
3- CST (Dassault)  Ozellikle anten tasarimcilar igin
4- HFSS (Ansys)
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Meagvrement Devices

1) Spectrum Analyzer: (Frequency Range) (10 Hz2—13 GHz)  frekans giglerini ...

2) Signal Analyser:
Spectrum Analysera ilaveten demodulation yapilabilir

3) Network Analyzer:
S param  f-domain or Smith chart

4) Signal generater: yiksek frekansli sinyal Uretir
S) Microwave/RF power WMeter

Instantaneouc Power (anhk giig)
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orijinal gizim, s. 2

V2
p(©) = v(©) i) = 0
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.
(V2 () = TTJ V() de  v2(£)nin ortalamasi
0

(v2(6)) = Vyms (root mean square)

v(t) = %cos(wt)

2 117 5 A2
(v (t»’TJoV (t)df'kz
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Power & Phasor
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orijinal gizim, s. 2

V= VI — v(€) = (V] cos(wt + 6))
I =116 — i(£) = |I] cos(wt + 67)
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orijinal gizim, s. 3

p(€) = v(£)i(€)
= |V||Z| cos(wt + 0)) cos(wt + O7)

V|| T
= LZH{ cos(2wt + 0y + 07) + cos(0y — 61)}

1 (" VIIz|
Pavg = ?JO p(6)det = 2 cos(8y - 071)
vl 11l
= — ——Cos =0,-0
\/j \/i (d)) d) Vv I
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Pave = VimsIrms - Cos(d))
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Z2=0L = Pave =

2=R — Pave = Vems - Iems

Complex Power
- vl .
v = [V]ef Vyms = %eﬁv
. 1l .
T = |11 IWS:L%Q%
S=P+jQ
1 «
$=5 (V-I*) or (Vims - Ijms)
_1 o —jor) - | i(0y-07)
= 5 (Ve zler) = S{V|zlel®v-01

\

1 |1 .
§(VIII[ cos(By —07) +j §|V“I| sin(0y —07)

A Q

P: average power or active Power P = Real{S}
Q: reactive power Q = Imag{S}

Zz e Q
2
pP=—>0
R 2
Resistor 0,=07r=0 absorbs power 0
jviz
jool wr ¢
Inductor 0y —07=90° 0 absorbs power (VAR)
1
jwc —jIVI2wC < 0
Capacitor 0, — 07 =-90° 0] generate VAR

W (1)

1) v(¢) = 2 cos(wt + 30)
2=5+j10
Find I and Paye

2)

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors
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[VAR] Voltage Amper Reactive
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orijinal gizim, s. 4

Find § =7

Maximom Power
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orijinal gizim, s. 4

pave(load) = P(_

\|

%QG{VLI*}

Vi

TN EARE
= —Re C Vs >

\

1 2 1
_Rr Ve - [V :
2 e{ s Vsl Az, z;k+zz}

T |vsl?
= - . Re{Z
2 (2s + 2,2 e
1 [Vsl?

PL:

. P
2 |Rs + jXs + R +jXL|2 ‘

maximize etmek igin Zs = 2

Zi= 2t =P, = IVel? R
ST T 2R K+ R X2
T |vsl?
v
2 |2r12
vl L L
P, = s o yUkteki max power kaynaga bagli
S
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orijinal gizim, s. S

Kuvvetlendiriciler

MOS trancistorler

—10——|— Vos
—iL ¥

Nps ! >

orijinal gizim, s. 5

Ip=k VTV (Vos — V)2 sat mi (lineer mi?)

" Jo >

.505.\

orijinal ¢gizim, s. S
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orijinal gizim, s. 5
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in paé-
orijinal gizim, s. 6
y=oax+bx?+ox>+- (non linear)

x < (cok kiicik) = bx? +cx> =0
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Ex

e ¥

orijinal gizim, s. 6

w
Vout = Vpp — kf(Vag ~vp)?
= DC + ap Vg,

Difterentiaf Pair

Uin [

o

orijinal gizim, s. 6

2/<3/2
vout:—\/zk Ip-Rp-Vin + 2= R0 RpV3.

Vgt 0(3V
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orijinal gizim, s. 6

Drawbacks of /\/ou/iueam’ty

(1) Harmonic Dictortion

Yy=axt+ a2x2 + a3x3

x NLs —

nan - Zineo r syStem

orijinal ¢gizim, s. 6

x(¢) = Acos wt

y(t) = a1A cos wt + ay (A cos wt)2 + a3 (A cos wt)3

42
(A cos wt)? = 7(1 + cos 2wt)

A3
(A cos wt)> = ?(3 cos wt + cos 3wt)

142 ,43
y(t) = a1A cos wt + az?(T + cos(2we)) + a3?(3 cos wt + cos 3wt)

o gkl?
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orijinal gizim, s. 7

Clavde ile dijitallestirildi - hata igerebilir / Digitised with Claude - may contain errors 70/ 12



RF Tacarim Smith Chart, Power ve (inearity

A2 3a3A>
y(t) = A2 <a1A+ aZ ) cos wt

2
2 3
arA azA
=2 cos 2wt + = cos 3wt
2nd harmonic 3rd
n
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orijinal gizim, s. 7
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orijinal gizim, s. ?

(2) Gain compression

[ w 232 | |,

a1
a1, a3 have different signs
Most of the time [aq-a3 < O]
3
& oinA Vooe (Fondamental) _ arA + 2237
Vi A

B
Gain = aq + Zagﬁrz

) a;>0,a3<0 = Gain=aj— %(613[142
2) Gain x A2
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girisin genligi gok ylkselirse kazang diser.

(2) Gain Comprecsion

A_14g OF Pryg + sistemin linear davranisindan Tdb distigi nokta

(1) 10 loglaiPiygl — 20 log |a1A_143l
- (2) 10log |a1P1d3 + %“3P13de

148
Pryg = 1/0,145 Z—; S az=0 o Prgg— 00
Pibe I;”I%z =17 1dg=10'
‘aT + 7a3P; ‘ I<l

a1 _
a1+ 3a p2—10
17T gA3r

15
a1 = 10aq + 503P12

—18&1 2
=p P
1503 T ]
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