L FZ_::‘{O' F:— = |6 B! Lt is ver noris
L_,__‘\ [P HE) ] of :c,e..'!j

F=06M - (s = B

(SIN)e
52/1° _ 1584 89-3%

(SIN); = [0
_ 15848932 P S/N) =32962-23
(S/N)o - 4o > ( : )a q__— ‘\

(SN, gy = 10 (29 (510 = (5 /m),e» =366
IF Tet is r'eﬁ.w'mof Lhami TesIFH2FIT 290 =
— ¥ ol(.
'7;'1:'-(5") T o> Te=11310
Exampfe_:_ C,'uafc//:'/c Grownol Receiver-
SN
] ‘ ¢"t ;
Czb‘l? Stage-2 s"ﬂjc-z
7777 77777 Low- Nose >
L= 3o | Amplhs TWT Amp. > (W),
G;:?—Gd@ | G.?: I?’dB
LFl: O-.Oédg F} - gd@

LF (S/N){- (eg) = 20-5d8, then

a) Findd FyoapsTee . (S/N), @) -

b) RcP/ﬂfe the positions of the cable andl the low noise
amp liFrer andl  then ve-caleuwlali [, cag)» Tee » cnol

(5/N)o (ofB) *

Sk
SLo 0322
- Fp = :';G/w > 6= 'E-L'
F = (0 2 1.01. 5 G,z 10°7°% 3q8

_, &l
Fez 1 54 > Gz 16250




. ! Gy Ga
+ L+3248 = | Fz2.035
E&dsf—'_?-OSGdBS

T, - 17 4273~ 2q0 K

Tee = (2:035- )« 2907k . F;e: 300.2_‘14

b) When Lha cable Omd {Aﬂ (ow-no:‘se mmp/-‘/:‘w KS

;‘n{crc}xanged:
F,= 1.0l , G,=3298
Fo = 2 y Ga = %>
FB =9 , &3z =50
2. =1 4 -

L -Fq+bB-l v B =

t G &G I-olr <3g " Fasxd

Fg-:— |j].03 = \—f-; MEL:-OqQ,dB

I¢ rs clear anf fhe »orSe frqure J's_l'mPVt’v‘tO/ Ca(ccrccdta,).
¢ = B-T ®lkl (¢ s reduced too-

Tex = (;:;.-1)7; =2 —7;

b By _ o2z
Fe = ,.(% = (S/IM)o = T o3
SN 1S Imploves
{l'l_'lcl"e.nsgd) b

= (($IN)e E 09| =2 \LS/N), rdg) = 20-4d/ by
' move than 3olB
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6. spCCld/ Classes fgf/vafse :

@ Wh:fe Moise ¢

In {/).-‘5 fype Nnoi'se, Q// /’rea_uwy cumw‘fs appmr
Wl-{A e,?uﬂj POWW- In O{'}IW UUWOI."; /}w Poww SPecfra{

A’}e w’;n‘fc nor1se s ;'naépemo/wt"u;e fre?fumg

” whi'te 1'31’1“ because
F,gu-f/raF a[(

olws:'tlj
While noise 15
Apite No'oT

the WA.'L[e, color

au/lof/ojolad é"
hos an c?,u“/ a""""‘”f‘rp

. fe notse |
i poser spectrel comsity F F T
givon by : ¥ /s :
Gnn(F): _—E__ >F

+ The Pammofw(j} has a un't cf (W/Hz) - andd MSM.D!/_[y
mmurw/ af z%z :‘npuf S#ajcmg receivers-

* The factor (—2’-:-) has been :’nc/uO/eG/ Lo inclicale Lhat
/\a/; of {he power 15 assacr'a/eD/ with Pag,‘f,-w, ;;t?'“wﬁq
anO{ halF w:f/\ rlr‘_jajlv‘e /rczumctlezs.

“Thae auwlo wﬂa/nﬁbw /r:mct{r'w?df whte noise "‘33"V5nlzy:

er (T) = F'-T“[G,,,, (F)_] Ran(T)

R,..(T) = —;_-SC’C) | 3 e

/\/o'fq %
¥) Treoretically , white noise has infinite cvernge power, but

Pr"‘c'{"t“@ Cammum‘mt‘r‘aw sysz‘ws a sgumn1ed white rorse

when the norse BW % G‘PPﬁEC""bf‘j éao:jey than £ he




E /Varrawéanc/ White NMorse - E‘
In ma WM-M'?C“{'M rece/vers, thuve owe rarvowbord

BPFs whose BW are just large enough to pass ¢the banclpass
bv\i not so /a::gc af llo PQSS excesSive aMOun{-d—ﬁ

d

SIBVLCII,
noise - The noise appearing ok the output of such a Filter
4'.5 Cﬂ//cﬂl rf_ﬂ:awﬁa_ndwh:'ﬁ "f_f_;f'
/\-'-—.1/3;?_-_*/_\ - : T H
lq.i..] \ F:; > [F
= | vad

When LU-,'; kine oE noise /s Viewed en an f?fC"//aSCaPe.,
the obsevveol waveforvrm appears as a sinuSoicl. with rundew
O‘MP".{-“JC and P}“"S& as Shown be/iw;[:”

n(-(-):A(i') [,5(2??'6{44#({-)) d
A(t) = vanoor enu&épe Funclom . = 4 BRI >y

F(e) - ran clom  phage Functron .

In P/w_se avtO/ Quaa/rmllure Gmpmwz’::

'7;! rarrow 6arm/ norse Cav be thﬂ;'efw/‘ tn rec tcomju/(a»r“ Foraa
ms L(mm Maﬁm'/uoé - phase Lo «

n(t) = Act) Gs(arfit) Gslbr) = A Sin(emht) Sin(#(¢))

nit) = n,-({) Caj(zﬂ'ﬁét‘) - n,_(:‘) Sin (27F.¢) nﬁi
Alt)

W hore '
N Pha;e cmpmm‘t‘ (+)

nice) = A(E) G3(p )

}'
n,

c’_uaa/m}(m covn poviemt

g (£) = A(E) S (b (3))




For anj zfy/oe cje narfaﬂéana/ noi'se , the power spectie

dms;t{y Jﬁ 4 ol g are :C/&nt/JCat/ ano/ VB/@/ca/ fo
that of nct) a8 Follows :

G, (F-K)+ G,,(F+E) 4 IFILB
(f) =G, (F) = 2
Gm [[ ¥ (o o A&/W"SC

nofe {AWIL 7 C¢) and .W?,Cf') woare " base bancl Sagnals?

Ferr nurfaulAaAM w’h-'zle ne'se :

i § for |FISR
G, (F) = G"?(/) - }O othswwise Rii() = Rag (T)
7/|\ G"n:' 36’.,, _2_73
,_\\ / "_\I P
-8 B - >F \k/J ‘\_// >T
G (€): Gn1fp) =7 77‘(’;‘5 Runi (T) = Rag(T)= 278 Sinc(287)

N(t) is a 54!#18//36‘&}5 S:jna/, ancl «Ys poner Specfra/ O/w:fy
(s shown br.éw ( fFor newvrows bano! white naz'ge)_

ran (F)
v % o L

~(C+B) -f  -(£-8) | -8 F  FEp

Note that':
l'/' fb noerse [Pewer IS aénat{co/ 6_7 (/V), f”PAQ.Se Mol ce

POMV— ‘s oleno {d 6j (M)' qno/ //Ie ?'““0/"“/“5"& 1o ise pPowret—
/s clemodedd éy(/‘/g); then
My = nitt) = Ry (©)

Ng = h?({—) = R,,,,}(o)

> f

N = n*E) = Ran(0)



but Pz [ G (FIdlF 2
o " B
Ne = [ Gutprdf =1 T-dF =278

B
i dF = of =2JB
R -fB 7

e +B -(-8)
N = -zlc/F+f _g_o/f = 27B
fe-8 -(E+B)

oR  nf = ng = n? > Ry, (0)= R,,,(O) 2 Ri.te) .

and also ”f':ﬂ?:m

ExaMP/e: A roise s't‘gnar/n(f) with Power SPCCZ(m/ 0&45’6
—;kawn be,éw " F.y-q /s PQIStO/ {Araujé a BPF wi'th
r&ngsc s hown M Fij- be Fond fhe /bawwspect(ra/
a/ems:'t{j aff {Af /H/D/la!e mc/?uaa/m/ure/oﬁose cmpmwzfr.

Then ¢ how that N =Niz=Mg-

/ ':!3 I’ i Ve
‘/\; >F (MHz)
Fiq-a
JHoN*
{oofcHz M (oo lkHz
| E——y -_‘_"_1_ _____ | e———>i
e >3 —> £(MH)
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Sol. - -
e -:qu-no o FSIMH,
G ,(F)= Z ..
cF +107% ~iMmHz S F SO

“The ;w'f/’”f of fht BPF s narrowband noise G (F) >

| 2
£)= G, (F) JH)] bl EELE ERLE
Gnn ( L / G:.m(F) | - B=5kHz
|5
J(,_ —_ . "“3"’:3‘_— S g
- 055 -g.§ -0'45 I o .45 a'-s 0-55 > F (mua)
leolcHz e——l
lookHg
Gni (F) = Gng(F) = an.,(F-&J+G.',n(F+£) [FISS0kH,
(@] oﬂmfw:'sc
Gn‘ - nq IR EY S P | Gﬂl nr_"
bt _ | A o2
. =
l ¢-05 (MH{,—) -0:.085 0-.08% _?MH J
2

-(SokHy) (5oKkHz)

G (F) = énc;.cp) = I T_(o i MHa

“The Power of the no'se (N) s :
—a‘{s-uo 552 0%
N = f (:o Yetc®d f +f (zo‘?ﬁ+,¢,3)a/p

5’51:0 o &tSMo

KA 'S ;nt{e:?f‘aftm Can easrfy be A':und !Dy m/cw/aftlj ,_ﬂh

ovea undley the Curves .
N= 2 ["’C‘* of mcfanfe + avea of t‘rr‘aﬂjfe]
N = lffaoxto’uq 5 xic! + -E’-moox:cf ;@.5,,5"_,4.5“54)]
p/ = 100 Wﬂdﬂ
. noSllU

=Mi= [ i0Pdf = 4o Yound 2 Niz Mg = 100W = A/

-a-oSl'J




Noise i'n Ana[? Mao,uu{afro'n m

1. Moise in Basebanol Gmmunicatin Systoms :

nt)
¢ (¢) ‘LPF l e hanne [ é\\w{d: 2”le)+ ni+) _
51- — S,' -&v S S /\/t' I P S.. . N:

~ (Bw= B-Ha)
!’T’,& &1 Bw: B Hg

| q
In /Ja,seéana/ cvmmaw:‘cafmm Sy;z‘omg, f/u Sryna/ s
tlransmfﬁ_ea, OA'V'CC£{7 Ml%'mj “ty Mo»o/w/a/rw. The
céannJ ’'s assun—:cd lo be ofistertoomfess.

Output s1gnal power Se
Output noise pewer No

Ly olstor tionfess £ransmission | 5. = s

(S/NV ) =

aﬂnd F ov WAI.!C noige : No = / G,.,.(F)JF:!B-;'O‘F
‘FNo.'-' 78
. Se_ - 2L (S/N)o = —2— st
S35 FE T r 78 S e
‘-————-—‘:— S'" - . .
¥ = 7B 6= 6INb
‘K 'S a Pa\r‘alﬂ"efﬂ'r o/matéj ZZAC' adpwf Sl‘jna{_{b_ noirse.

—_—

o of the baschand communication systors. e is gorg
to be wed for w with SpR of olifferent

Sysfems -

S ncL 3 Sf = —Sf—

Where S+ I's the S!'gyw/
F\s = L78 t‘rqqs-n:'ﬂ'ed [Power




2. Nofse ;n Linear Modmlad.v_vr

nit)
xle) |Trams- |z et e +
— i tfer '-—)rchnmnd g
) Receiven,
| == == == T T -1
' l (&) : I
' [ger | Jit®! | LPF |,
Bw=2B| »p ' Defec for Bw:8| |
| J——
! De moddator :

— — - = - - —-—— — —— e

Y @) = % lE) +nplt)
The BPF /:'m:'fs z‘Al amaun‘f’crﬁ noise Zo np({-) wliicl
pepresemted by the inphase - quaolrature phase

can be
Lovm a5 follows:

e ( t) = n; (£) Gs(27hR1E) = m}(t‘) Sin(2rmk t)
Bomm!nr (/“'f»

/N o thawevds Np = Mr = N? =278

2.1 DSB-5C Sys-fom :

“The 55nchmnaw§ cletection of DSR-SC system is shown
bedow :

From

Crhnﬂﬂ BPF My (+) Yyt L PF Yo (+)
Bw:=28 |Z S

Aele)+ N () = 2 (6 + Mp(¢) Bw-B = 3¢5 (£)+N4 (4)

Lo
2C3 (27K t)



2 (4) = A, m(E) Cos (27Ft)
o (s the inpwf power content = |Gz LA mie)

Y. (4) = % (t) + p (8)
9 (¢) = A m(t) Ga(2Tht)+ ri (¢) Cos (2mhit) - n‘}(ﬂ S (27% t)
. (+) = (Acmﬁ‘) + ”:'(f)) CA(27ht) - n,_,_({-) Sin (ZWF;{:’)

Yee) = Yo (2) - 2 Gos (2T 4)

::1[/],,Mfé)+ﬂ.‘(é)] G (2 t) - z.ng,{f) Sin (27ft) <

yu) « (ot (27mkt)

J(+) = [Ac mie) ani(e) ) (1+ Ca-sz(zrr(z;‘,_)-t')) -
- ng () Sin (2 R )

After LPF with BW= BWe
g, (£) = A m(t) +1 (4)

‘se
‘5-“9“! niat

. = So e gu
s (SIMY = T T

= AE MEE) = 2S;
27B -
SHHChronouj

GV, = 23 s [(S/NV), = S - | cletection
*78 78 "~ °| of Dspsc

but

3
\

I3
1

- G/M)e  _ For synchroius defecfron
i (/N 2'; f DSB-sC




