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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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> M

4 /
V//_/\ /} NLS
Fn L rebed —>—

T Al
AT
orijinal ¢gizim, s. 1
x(6) =  Ajcoswit + Ajycoswyt
—_——
desired input signal  unwanted signal

= y=ax+ azx2 + a3x3

y(£) = a1(Aq cos wit + Ao cos wot) + as (A1 cos wit + A5 cos wot)?

+ a3 (A1 cos wit + Ay cos wot)>

= a1A cos wit + a1Ay cos wot
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orijinal ¢gizim, s. 1
(0\1141 — %0@,414%) cos w1t
Gain: } A
A1 cos wt 2 11

No signal appears at the output
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Ex
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orijinal ¢gizim, s. 2

Vericinin ikinci harmonigine kadar bastirilmalidir ki~ bu alici

ap3b ——__4s4p basts
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orijinal ¢gizim, s. 2

P2 —10dB = P1dg
Py —10 < —25dBm
P5 < —15dBm

IN

IN

en az 45 dB bastirilmalidir.

O dBm 1 mwatt
10 dBm 10 mvat

10 log (%) = 30 dBm
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(4) In termadi/ag on_
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x1(€) = A1 cos wqt
x2 () = Ay cos wot
x(t) = x1(&) + x2(&) = Arcos wit + Ay coswyt

y(t) = agx + arx? + azx>

y(t) = a1(A1 cos wit +A5 cos wot)
—————
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orijinal gizim, s. 2

+ a5 | A2 cos? Wit + A2 cos? Wot + 2A1A5 cos Wit cos wot
2 1 1 2 2 1772 1 2

0C DC w27y
2w 2wsy wo+wr

+ a3 [A? cos> wt+ Ag cos® wot

w1 w3
3(1)1 3(,02

+ 3A4 cos wﬁA% cos? wot+ 3A5 cos wztA% cos? wﬁ]

w1 w
2woy—w1 2witws
2wy +wiq 2wi—w

2 2

2wy —w1=2-(21G)-1,9G=2,3G dismiyor
2wi—wy=2-(19@) - 21=12G — In band
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orijinal gizim, s. 3

3
AIMB = 203#}1242 [605(2(1)1 = (,Uz)f]

3
141 = 142 =A — AIMB = 5013:43

if system linear — a1A
Intermodulation product — %61343
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orijinal gizim, s. 3

3
Ar1p3 = 20 log(lai|Azrzpz) = 20 log <4[0‘3|A%IP3>

aq a1

Arre3 = 3 |as
Ay = 10,145 ;‘i
3

A11p3(dB) — Argp(dB) = 4,6 dB
if Arrp3 T— more linear System.

Clavde ile dijitallestirildi - hata igerebilir / Digitised with Claude - may contain errors 5/ 11



RF Tacarim Decensitization, Intermodulation, TIP3, Moice

A'vl\'t 4 B“to oo 148 o1
i 1
Va ) o H' + = Piau.{ﬁf\hf acance
Thd 4 T L
“oukl- 331:4"‘
]
orijinal gizim, s. 4
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TIP3 Aout(IMB) int

20 log(A11p3) = 20 l0g(Aine)

1
* 52008 Agutint (w1, w2) = 20 log Aout(IM?’)]
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orijinal gizim, s. 4

10 log (Téf_%) = —10 dBm

3
2
Prre3 = Alzes
2
A’IIPB =20 mV
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orijinal gizim, s. 5

Compute TIP3 of the amplifier such that IM3 product falling at w1 (= Ao mz %) is 20 dB below
the desired signal ? (— Ay <)

sorulan

A A

°f 5 20dB = —%5 =10
Ao,1m3 Ao,1M3
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20 log Agjg (w7) —2dB = 20 log Asigepp(wﬂ
Asig(w1)

Asiggpp(wT)
Asig(wo e 0,1TmV _ 102/20
AS[QBPF((UT) ASerpF(wT)

(w1) = 0,029 mV  (V7)

20 log =2 =

S/SBPF

20 [Og A,‘V,t(wz) —1?dB = 20 [Og Afﬂf@p;(wZ)
——
10 mV
- Af“tgp(:(wZ) = 1,412 mV (Vz)
20 log Ajpe(wz) — 37 dB = 20 l0g Ajnegyr

4 Afﬂtgp(:(w?:) = 14!12 LLV (V3)

0,141 mV

Aos=a1- V1 Az(wz)=Ax(wy) =A

_3 3 13 o) | 3 |
Ao m3 = 2034 = Zagﬁrzﬂrg = Za3V2V3
but Az(wz) 7 Ag(wg)
Vo 7 V3
Ao,sig - Ao1mz = 20 dB
(dB) (dB)
3
20 logla1Vq| — 20 log Zag\/%‘/g = 20log10
611V1 aq -
=10 = 1 =266-10"°
4613\/ V3 a3
AIIPB’F \/ |26,6 x 1076
az3
= 5,95 mV = 15,5 dBm

6)(-'
Calisma sorusu

a1 = 10

A 10 mV i

injint = 1M

AoIms =°¢
AIIPB =380mV

Cascaded Nonlinear Stages

) |\ va (6 ye ()

3 3%4 nk 160,

orijinal gizim, s. 6
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y1(8) = anx(t) + axx? (£) + azx>(b)
y2() = bry1(€) + bay? (&) + b3y? (¢)

2
1 1 a;

22 Py, + 7%, (a? — gain of the first stage)
TIP3 (total) I1P3,1 I1P3,2

*x  Ar1p3,2 > A113,1 — More linear system

2. amplifier linearliginin ilkinden daha iyi olmalidir.
/Vbice

1 T
Paven = lim — | n?(t)dt
ave,n TE)V\ TJ n ( )

S 0

A0
T
f//km_/“p—\ I

orijinal ¢izim, s. 6

PSD: Power spectral density [V2/Hz]  Su(F)

POV Fower sgectml gleasity L"t‘_“_) "Su(")

AT

M

orijinal gizim, s. ?

o0
P = JO Sp(f df
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Device /Voice

S N Sa N

N A
orijinal gizim, s. 7
Recictor Noice:
Jo)
¢ Lt kT
vejs P @)M
M ;_5'- kT '3
o)

orijinal gizim, s. 7
1,38 x 10723 J/K

k: Boltzmann sabiti
T = (kelvin) sicaklik

/MOS Transictor /Voige

PR Sla

Y g

orijinal gizim, s. 7

Y : noise coefficient
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orijinal gizim, s. 7
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