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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.

v = Acos wt

i; = lTL: V(e de = V2.
LDower and Phasor
Pavg = % : % cos(¢p) ¢ =0y-0r

= Vims - Lrms Cos(d))

Complex power

S= P +j Q
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

Moximom power

=z
I
-
" Vo 2o
orijinal ¢izim, s. 1

1Ivsl?
22 P ==
s L = P 5 .

D Harmonic distortion

y=ax+ asx% + azx>

pLs  —y

non-0ineor b:];{en--

orijinal gizim, s. 1

x(t) = Acos wt

y(t) = a1A cos wt + a (A cos (mf)2 + az(Acos wt)3

A2
(Acos wt)? = 7(1 + cos 2wt)
3

A £
(A cos wt) 2

\

(3 cos wt + cos 3wt)
42
y(t) = a1A cos wt + a27(1 + cos(2wt))

A’B
+ a3— (3 cos wt + cos 3wt
37q
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk
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orijinal ¢izim, s. 1

A? A3
y(t) = a22 + (aTA + 3613 ) cos wt

2 3

A
42 cos 2wt + A

+ cos 3wt

BPF  a1A+ ;?43 geger

@ bain compression

2/<3/2
4 / w 3
Voot = — 2/<TI€)2D Vig + .8 T Rp ViVl
~—

| S S ——
a1

a1, a3 have different signs

Most of the time aq-a3 <0

Vout(fundamental) — a4 + 3%:343
Vi A

Gain =

3613
Vout = a1Vip + TVIBVI

3a3 53
VOUt 4 Q]A‘i‘ 4 14

Gain = v, Z

3
= gain = aq + Za3,42

N a;>0, az <0 — Gain = a; — %|a3(42 = Vip gain girise bagli.
2) Gain ox A2

girisin genligi ¢ok ylkselirse kazang diser
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RF Tacorim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

3 Desensitization

pz)) A4 Olswn

“,: N NLS

) T
Wy wa —D—‘
Unin {CMH
S fJ na |
Or ne Sy
orijinal gizim, s. 2
xj(€)=  Ajcoswit + Arcoswyt
~——
desired input signal  unwanted signal

y=ax+ a2x2 + a3x3

y(t) = a1A1 cos wit + arAs cos wot
+ao 412 cos? w1t + A% cos? wzt}

+ 2a,A1A2  (cos wit)(cos wot)

cos(wi+wy)E+cos(wa—wi)t

vt e ?
¢ R

i-asq.h:'l:. 41“?_
1 | 1 S

W4 WL

orijinal ¢gizim, s. 2

DVHIH I S

|‘ .
DL WA Jun MgWa WL wokwa g,

orijinal ¢gizim, s. 2
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+ a3 A% cos® wqt + A% cos® wot+ 3A1coswit - A% cos? wot
T+cos 2wot
2 2
+ 3A5 coswyt - AT cos” wqt
P A3 cos wqt + A% cos 3wyt
—a os w —
a SRaT] 1 a 1
cos w1t coswyt
coswot + +
+ cos(2wy — wq)t cos(2wq — wo)t
cos 3wyt + +
cos(2wy + wq)t cos(2w7 + wy)t
nwi+ mwo
n+|ml=3
gelen sinyal
3 3442
Za31413 cos wqt + 2 a3 cos wqt
a4 R
" { Utp‘b
] Al HTY E Raditd
[ %4,/9'\“?”‘*7 Lunh"
[ v 1 “9“94-
et ] | T
bhosy
| l‘ I , || || T >
Wi Zulq**';l’ g BWA V"”Wa,"“" g‘“’\ﬁ Qwa_ D"'—"‘"'\ P
orijinal gizim, s. 3
w1 frekansinda olan sinyal:
3 L 3A1A3
a1 cos wt + Za3A1 coswqt + a3 cos wqt

(01,41 - %[a3|,414%) cos wit

A4 cos wt

Gain: } AT No signal appears at the output
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

v A, T 6Hz

>

T Pige= -25d4 Bm

|

orijinal ¢gizim, s. 3

Vericinin ikinci harmonigine kadar bastirilmalidir ki bu alici (? doyuma vgramasin

-
o0 38" T k546 b=
= 7 =T h - ! |

&bI // \\
w? [ =
‘ ‘__'fA_- _7¢ | T~

orijinal gizim, s. 3

Pz —-10dB < pTdB
Py —10 < —25 dB
Py < =15 dBm

en a2 45 dB bastirilmalidir.

O dBm 1 mWatt
10 dBm 10 mWatt

10 log <T:)—\£V3> =30 dBm

(@ Intermodvlation

3
Atz = 203412,42 cos(2wy — wy)t
3 3
41 = Az A= AII'VB = ZMBA

if system linear = a1A
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

3
Intermodulation products = Za3A3

3
A1z = 20log(la1lArzp3) = 20 log <4l“3|'4%1133>

aq 01
Ar1p3 = 3 |as
Aigg = 10,145 Z—;

AIIP3 (d@) = 141 (dB) =9,6 dB

if Arzp3 T more linear system

- e
Piat gy 148
Flcﬂuha)hf‘ @4 n'\'nf‘ = H‘Du.l- interg 0 rmace
W

N[l
e .

orijinal gizim, s. 4

2
Aoutint(W1, W2) _ arBipe . a _ Afrps
T3 3] 7|3 217 42

Aout(IM3) F03A5,c 73R A

a2 | Aoutine(W1, w2) A2
TIP3 Aout(IM3) int

1
20log(Ar1p3) = 20 log(Aine) + 5 [20 log Aoyt int(w1, w3) — 20 log Aout(IM?’)]

= Prpz = 1074 W = 0,1 mw

142
Prrp3 = I§P3 \/Afres = V107450

TKirmizi kalemle aq Uzerine A%Ip3 yazilmis.
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Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

A’II‘D?J =720 mV

_ Aovtint (W1, w2) 5

2
ATrpz = P
Ao, 1m3
3
1 MAinine 2 _ i
11P3 = T Finine T 4
0,IM3 0,IM3
Ao,s
——
3 3
42 — aTAim,imt ) Ain,s — Ao,s ) Aim,int
p3 Aomz  Ains  |Aomm| Ains
A‘o's 2 AiH,S 2 1 N\\/
AOJM?’ in,int (1 N\\/)
Ex
40r“/
>
//./ > 0,039 LR Kand
w/ A v W T A ALM v
~
/ [N r
2ot
~1383
L

orijinal gizim, s. 5

Compute TIP3 of the amplifier such that IM3 product falling at ws is 20 dB below the desired

signal ?

(—) AO,IM3 ??, — Ao,s)

_fosde

Ao, IM3dB

=20dB =

Ao,s

0,IM3

=10

20 log Asjg(w1) — 2dB = 20 l0g Asjg, (1)

A
ZOlogﬂ

sigepr

=2 =

sigepr

Asig _ 101/10 _ O,1- 10—3 V

A

sigepr

Asigepr (W1) = 0,079 MV = G
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

Aine(w2)
20 log ﬁ —17dB = 20 log Ajnegpr (W2)
= A/”f@p}_—(wz) =1,412 mV
5 Aimfgpp(w3) = 0,741 mV @

Ao,sig — Ao, 1m3 = 20 dB
(dB) (dB)

AO,S = 0\1 V”

a 3
Aom3z = 5034%432 703 V§V3

= 20 log(a1Vq) — 20 log E% V3vs

= 20log10

v
=10 = L= 26,6107
aa3V2V3 a3

|4 g
Arrp3 = 3 M| \/ |26,6 -10-¢| = 5,95 mV = 15,5 dBm
az 3

a1 = 10
A'/'Vl,int =10 mV
AIIP3 =30 mV

M3 =7

Ao1msz =7°

a

al
Ar11P3 = 3

a3

a 10
80-1073 =/~
3

a3

= 4.10 - [3083]

T 3.(80-10-3)2

2a3A> _ 2(20%3)(10-1073)?

I3 = 0‘14 = 10 -

3
Ao 3 = ZagA?’ = 0,001562 V
= 1,562 mV

2Claude notu: muhtemelen % olmali.
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/Vbice

A nle)

orijinal gizim, s. ?

-
Pave = Tli—?gojo Vlz(f) de =€ [Vlz(t)} 3
G = €n?)- €]

~——
Pac Pave Poc

Pave = Pac + Ppc

A n(t,

orijinal ¢gizim, s. 7

b

AN, ok

£ fr
L

r P S0 =S (o) [_53‘]

orijinal gizim, s. ?

o0
P = JO Sp(f df

3Clavde notu: muhtemelen integralin ninde lT sarpani olmal.
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Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

3 RNl
" =

Ak
N

orijinal gizim, s. 7

Input referred Noice

orijinal gizim, s. 7

#Pout:Pin'&
Noye = Njp - G+ Ng

—_

L .
. o et
Nmsﬂ .
| —O Noise
) . —_— )
Citeuit O % out Doss Fpjout
T ®
Ly

orijinal gizim, s. 7
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Vize gahgmasi: Dogrusal olmama, girilti, dinamik arahk

A, = Vout
Vin
Ay — onemfi
4, = Yoot _ Yoot Vin
Vs Vin Vs

How to find input referved Noice

Ex:

Vs

Voo
ie
o
v
orijinal gizim, s. ?
2 2 2 = h,2
Viouts s Viouts s Vinouts b Vn,outtom
2
2 B Vm,out(total)
ninput = T 42
Avt

@ Cancel sources (gerilim kaynagi kica, akim kaynag agik

devre)

vs — short

Iz — open

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors
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RF Tacorim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

w-out
28
fo
orijinal gizim, s. 7
Es
‘|7—|:’—° Ej/ o Voul
51'“3 %rﬂ él‘,"—
O o
orijinal gizim, s. ?
S V2,1 T iars 7 = GkTyam
V%,out,i = rg 4kTYIm
@
z
o nls
Yo
orijinal ¢gizim, s. 2
2 =2 2 L 2
Viout2 = Ve, M = 4kTRs (9mro)
Transistor gain
3 Sum of equaree
2 =2 2
Viout(total) ~ Vnoutl t Viout2
= 12 4kTygm + (9mro)? GkTRs
v2 2 2
—5— _ “nout(total) _ rg AkTYIm + (Imro)” 4kTRs
@ vim,m T T

,456 (SM"O)Z
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

5 QkTy

v2 = + AkTR,
U SIVI N——
~—— kaynagin

amplifierden girise  qurGltdsy
yansiyan gUiriled

2 9
To decrease Vip o inCrease g

genellikle amplifierlar 10,15 dB Ustl tasarlaniy ki 9iriltisi az olsun

/\/oige H‘gare [/\/F) / /\/oice Factor [F}

NF =10 log(F)

Ps,fn I{;bs P.'uDu..(‘
Cn,in l/ Pn,au,f:"

orijinal gizim, s. 8

ps,in

SNR;,

\|

pm,in

Ps out Ps out
SNRpye = =22 = :
77 Pn,out Pm,in -G+ Pm,A

SNR;, > SNR,

_ SNRj,
T SNRu.

>1 — onemli

NF =10 log F = SNR;, — SNfeouf >0d8 | emd

dB

good LNA — NF: 0~ 2dB — Gnemli

s Vout
| Noisy —o“ s Vo u

i“

Vs Lin

orijinal gizim, s. 8
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Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

L
_Ou-o‘li,’l

P
SNR;, = ps,/.n
nin
}Q.
Ps,in = Vin 2 -I:l}Q Vs
in s
2
Rin 2
p L= LG _ <,2in+,25) VS
s,in = 2,
R
& -
P . nIRS Ks G in
e —— O~ 4]
Ein
"o JR S p ll-.'\ 1 .
— Eim
Vn,m - W VV!,IQS
2
Rin 2
P . = Vg‘m = (Ein*"?s) VVI,)QS
i )2,-” /2,'“
2
Rin 2
<’2in+’25> 3
. 2
(Einr'gs) VH,IQS V”/Es
Eim
sadece kaynaga bagli
P
SN}QOUt = ﬂ
n,out
: o 'Ds,out
What is SNR, ¢ =2 = b
n,out
2 2
Rin 2 2 Rin 2
p = J I LA S . A’ = _ Sin A-
ot {VS </?m + /25>] A R\ ArTa

P Gekil: Basili gUrGltl modeli semasi (Vs, Rs, 2, E,

(orijinal notta, s. 8)

[
|
I
i quriltUstz Ay kutusy, R;,); el yazisiyla Vﬁ,l?s kaynagi eklenmis
|
I
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Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

/QF ﬁls'o.r:m

@ Noice coming from R (V,,, =0, I% =0)
2
2 =2 (R ) a2
n,outy n,Rs Rs + Rj, v

=0)

— 2 _
@ Noice coming f'rom v (v” 2. 0, I;

W2 =0,v2, =0)

B Noice coming from iz (v2 .
)
2
2 =2 p2 Rin 2
n,outs n"s Ri, + Ps v
| | o Vow €
< : - -4
ts D)t e
| — ‘ .
L"‘ ""l
2
orijinal gizim, s. 8
Es
UO:J
o +0
L
orijinal gizim, s. 8
V2
SNRut =
vi,e + v,, + /“)82

16/ 30
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Vize gahgmasi: Dogrusal olmama, girilti, dinamik arahk

_ SNRi, VIVE e

=0 V%J? +v,,+/ }22

SNEouf V52/ <V%725 + V% + I% . )252)

Claude ile dijitallestirildi -

2
V”,lgs
input referred noise
f—’%
2
v 1 7 )2
F=1+ 4 = — onemli
VVI,IQS
~—~—
source noise
_ Vout
Ay, =
VI.“ g /-
— onemfi
Ay = Vout _ Vout Vin
vt = = o A
VS ViVl V_g
2 V2 42 p2
Agt Vi, + Vin i - R
A2 2
vt VV(,IQS
2
Vn,out 1
A2 2
vt n,Rs
2
v 1
= O — onemli
A2 Ak TR
_ Vot
es
Vs
Re
—
orijinal gizim, s. 9
2
= Vn out 1
,42 4kT)25

hata ierebiliv / Digitised with Claude - may contain errors
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R
Avt = 7;)
Re + Rp
2 =
Vm,out(toml) = Rs (Vs = 0)

£s

L

1

orijinal gizim, s. 9

2
2 |+ (|_FRe 2
n,outq Ep + 2 n,Rs

2o (Vs = 0) —

2s \

| 2%

Oi

orijinal gizim, s. 9

2
s 2
4 = v
n,outy Rs + Rp n,Rp
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

2 2
n,out(total) Rp + Rs nRp Rp + Rs n,Rs

BkTRp BLTR:
RsR3 + RplR2 RsRp(Rs + Rp)
= QhkT ——————— = kT ————"=
(Rp + RS)2 (Rs + Rp)2
T RsR
2 - s’<p
Vm,out(total) = 4kT Rs + Rp
——
'25”'2;3
2
El= Vn,out I 1
2
Az, QTR
-Rs¥Rp _ .| Ks
Rp Rp
Rp TT— F = 1 gUriltisiz
Rp > Rs — No noise effect coming from Rp
Calisma sorusuna bak
Ders 6
Noice in Caccaded Stages
Rs
| & Cockt Blockt f-~--~- - | Blectn
* S —
Vs NF1 nEa (dD) NFn
Fa :‘ Cokaler) Fn
(2] T
bsuh’ “"|‘ﬁ a‘-?‘-"\ &0 ug; I 4 f:hﬁv] 6*

orijinal gizim, s. 9

Fr—1 F3-1
Ftotal =1+ (F1 _T)"' G + G1Gh

" e
a1G2G3 G1Go - Gp-1

P i Y Yl

Frotat = _F1
e —~— G a1G2
Dominant F ~—
~>10 dB

mutlaka giriste dislk gurlLtUl0 ve NF dUsUk olan amplifier segilmeli
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

Ex:

: B4 B

) 612 L35
N;:azadb NF“‘OM

orijinal gizim, s. 9

NF =77
2 10
F =100 =158 F,=100=10 G =10
Fo= F + Fagl L fsg+ 19t -5 a3
1
NF: =10 log Fr = 3,95 dB
Noice in passive Reciprocal Circuit
Reciprocity
- 2?0(# 9
Nfémé
. N

orijinal gizim, s. 9

$12/ = 591

. [SH g12] Reciprocity
S21 S22

— pasif devrelerde olabiliyor

$11 — Return loss
$o5 — Output Return loss
S$o1 = Gain
S12 — Isolation
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

Passive
9_ e 120-.‘.()‘(1
! - Voul

orijinal gizim, s. 9

V2 = GkT Re{Zp,it
)eout

2 2
r r
2 2Bt ) ke =t ) 4
Ynout = Vin (/QL + Eout) N\ + B, s

L: - am— —
- {
u§ | Kin
|
l
orijinal gizim, s. 10
R; 1
P =P L o =
s = Kin= oy g, 2
Input matched
P /2 5 R = Rout
: v
Pip = ,241‘:1 = 4’;/7: Output matched
2:
= Ve[ =
i ’ (725 + 72/'44)

e (Av - Vs)? :(ﬁfv‘/s)z
VT 2(RL + Rout) ar,

P
out =G
Pin

4Claude notu: muhtemelen ikinci terimden nceki isaret — degil = olmal.
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

(AvVs)?
ar 2 Rin
= £ =lAcs " =
G 2 s G
ar;,
2ayiflama 4 1 R’ a p
=ESE =0 — onemfi
G 48 R
2
E= Vn,out ) 1
2
Avt QkTRrR,
e N2
AkTR ¢ ('zeu ,QM) :
- <&>2 kTR,
2
4kTrR,
—ar 1 1T R
= 4 5 = :> 7 5 ,(‘ =
<&) QkTR A2 Rs
2
A, 12
AN
A, = Vo Vin _Av
T e T Ve T2
Ex:
Y B Ame
S
e~
N~
L Fa
[£2Y
orijinal ¢izim, s. 10
Ft =7
Fr—1 Fy—1
Fe=F + 24 =L+ 21
U C

= (.+LF2 - L= LFZ = Ftotal

F1=L
1
G1fz
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RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

NFE = Lyg + NFy

Noise figure artirir

Noice power in Rx input

i (LNR)

> Rlock

orijinal gizim, s. 10

nin Rin + Rs ' ~—
- Ak TR
a
Viin _ kTR
— = = kT (1 Hz @W)
)eim )ein
—~—
}2,'”:}25

TH2lik bantta kT kadar gurlty guch bulunur

Ppin = kTB (Input noise power in bandwidth B)

Receive /Vois'e Floor

Noise floor = Receiver input equivalent noise

i . Es 0 No putout

orijinal gizim, s. 10

No: output noise power excluding Rs  kaynak giriltd disinilmediginde

2
n,out 1

> -
AL, Ak TR

2
F=
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RF Tacorim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

_ Total output noise power including R

= G (Noise power from Rs only)
_ NotGkTB _
T Gkt

e

N
Input noise = kTB+ — =  FkTB
G M~

Noise floor

N ois®

Fasln ‘;t,bzf_laof

/ L l Miw—i

It\?ak A N""
ND"'-"‘-' No + Coz,uad

orijinal gizim, s. 10

Peceiver noise Floor

o No+GkTB 1
B G kTB

Noise floor = FkTB = /\éro + kTB

Receiver SVR & Noice

F6 | —

orijinal gizim, s. 11

Claude ile dijitallestirildi - hata icerebilir / Digitised with Claude - may contain errors 2‘//30



RF Tacarim Vize ¢aligmasi: Dogrusal obmama, girilti, dinamik aralk

- bein

7 Co

Rin sN‘-.ut'

nois
rtuf

orijinal gizim, s. 11

SNRy e < SNR;,

output noise = input noise + Ny

Noise floor = FkTB8 = 10 logF+ 10 logkT +10log B
——— ~—
NF 124 dBm/H2

Noise floor = —124 %% 4+ 10 (0g B + NF

(dB)
M
_1{!(6’1"‘” noise Ffoof
o'i‘l“l"‘ 1
—1 Ad o= bos®
-, — H—ﬂ-‘-—-——a

orijinal gizim, s. 11

Output referred = FkTBG = NF — 174 + 10 log B + 10 log &

total noise
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Ex:

1= | e

G-16d0
NF :10 40
B-10M K>

orijinal gizim, s. 11

noise floor = FkTB = —174 % +10 log(10 - 10°) + 10
=124+ 70+ 10 = -94 dBm

Noott = =94 +16 = =28 dBm

NF:- 10498

%Y

NF:-366
G =1240
orijinal gizim, s. 11
Caleulate NF total
F=F+ Fa -1 Skaler almali
1
12/10 5

_1p3M0 10T =17

=10 + O72/i0 =257

NF =10 log(F) = 10 log(2,57) = 4,1 dB
Calculate Noise floor B =5SMHz
Noise floor = 174 O}E—;"‘ +10log(5 - 10°) + 4,1
= -102,9 dBm
>Claude notu: muhtemelen paydaki Us 10/10 olmali (F5 = 10).
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Sensitivity and Dynamic Range

Seunsitivity is the minimum which can be detected at output  P[dBm]

W
Lo»;“_uh

Jate’

‘ . 'nfﬂ"")
LR T . R | @sopt .
// I SN'.‘“.",M-”

W

| . ¢
Lsia,in A

orijinal ¢izim, s. 11

- SNRiyw — Puin Psig,in
SNRoye  SNRoue — Ppin - SNRoue
Psigin = Pnin - SNRout
\,—/
kT8
if 125=)2M
Png,fVl = /(T@ . F 'SN)Qout
Noise floor
Psig,im(mim) dB SR ﬂoorde " gN}eOUt'de
- S = —174 M 4 10(0g B + NF + SNR
sig,in(min) dB Hz 9 out 4B
sensitivity

Ex:

A GSM receiver has SNR,y¢(min) = 12 dB
channel BW = 200 kHz
NF = 9dB

what is the minimum acceptable signal power ?

Peigin(min) = —174 G2 + 10 (0g(200 - 10%) +9 + 12
S3

=-112+12 = =100 dBm

Clavde ile dijitallestirildi - hata igerebilir / Digitised with Claude - may contain errors 2?/ 30
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P&ig,‘.a(ﬂ;..]f'”‘a.". R e & Uit
quab

12

orijinal gizim, s. 12

Dynamic Range

S C T Y | A S

'\“iﬂ\a o e

?‘7\5( | r' ’I 5&‘ "o.a..‘! ("'ﬂj

AV aaa

M

2

orijinal ¢gizim, s. 12

DR=1IPjg— P = TPy — MDS

sig,in(min) s

mDS
Minimum detectable signal

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors 28/ 30
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Spur-free Dynamic Range

N
. :;.‘-on
ess
1 > [T T
T -
F1 SF 0
S ol
ps-‘h(,m - - ')\ ¢ 2
R it Rl il - (AN
T~ l o “‘? >
!

orijinal gizim, s. 12
SFDR = Psig,desired - PSPUV(MO‘X)

3;-&0-6"’

P,u"ﬂ ' “
oses F-- |- - --1

0P L. - .- ---32

= - L }

[
]
Tnplse 1 | ' “— o
Leo¢ '
& \ ,
L /] 1 {

ra,»-/ o, J0as T30,
b

]

1
4 %{w‘ H

I

(

mo>

orijinal gizim, s. 12

orijinal ¢gizim, s. 12
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