Man-—-Mao& Noise : E‘J

This type of noise [s aw‘jf'ﬂou(w/ Frown the cﬂdfpme/nli' that
are ;'nst{a//ca/ near ¢o af/u Cmmum'cmﬁtrn sy;/ow)s- It r's
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G)[IBA{cm'Vj and the thunoler s z(mrm; which émueé Lov
[avrj distances and aFlects the low. Frﬂuwy (LF)
V‘cgtb'ns (”P te scvera( MH%)'

b) Weater vapor andl humiolyt which affenuate the Lth:lj'
5"3»0;1 effccczr'v*&/ as the }Zgywcjof the S;Bna/ ;'ncrr_ajca/.
751! effcc,t‘ cof 1§ norse 1s je/‘f:'r:y sensible at ﬁ-cg,uwirj
rang lavgey thoawr 10G He -

- Space Morse: such ag the sun rays , cosmic Vou . Some ey
it 15 called Sky nerge - Its eFfect 1s extendled upto about
| G Hz :
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1.2 Intevnal Morse :

This Cﬂ%ﬂj of noise is g sorated within fhe Sgu1 presd
Of the commun ication s:ysérxm- It can be gub-divieled 4.
@ﬂgrmal NMoise :

AN TNV VY

*» It is PV‘aa/uceD/ éy the mno/a_m wotion o A eécfrcms I
a conductors clue to heal. It be[aw_ys to Spcu'o:/z.'no/
Ojﬁ noise c:a//ed i Whn'{e Norse ? The pownrer” spec‘lfrq[

O(al/lf,l-{y af L‘/M WA!"/G nolse (s Cmﬂg;(an'f w,{A /,"E}HW(;?.

T+ aflects all the fmg;‘w@ g
Campamwzls e-?m//j /f'kea- -—
It just (ike the "white Glov" T F

which has 5Pccfruw1 :‘nc/ua/es the whole colors. ThuveLorve,

the o -white norse 1's called " Color Morse”.

_;n'ﬁmfmat{ noise also have Gaussian roandom olistributian
So /£ 1's also called "Gaussran rMorse “. ’

% It exist in all kinels of comoluctors anol M!'Sfancq.

~ Noise Mygquist Theoew: sluley that the mean-soyape

J— va/fcﬁc & appearing across the tervarnals iﬂq
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Vo = [VE :JHkTRB

Where < i's Boltamann's Gmstant :1-38“0'23(3/1:)
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This wmeans that fhe norse powret” jmm/eo/éy a vesis tor s
dr'rec'é/j PmPayf:‘cma( fo (ts _afb.So/ua‘e femprature avo o the

banOIWl‘olt(h oY whl‘cl-, {AZ norse {o be Mca_cwd,
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Sol.

Vi =4k TBR, , Ve, =4k TBR , V5, =4kTER;
wheve T = [Z+4273 =290 K
- B = oo /;:31-!; = 0% Ha s R=1-38 xo'o"u I/ K
'V/v?; = l-6xi0 W = Vv = "I‘HD_? Ve I
= /-6 x1o ' "W D ~yac= |-265 x16 S uols .
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—_ — — — =
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Ghot MNoise :
oV Ve Vo Ve Vavea ' A

It s olue to  anolom variation in current flow in semi'=
CrwduCl[aY o/ew‘ce; (Tmns:'sfors , diodes, fubes.--). It seems

(ke the Pe//&zts of the slmfgu”- It major eﬁfecfaﬁpw_;
ot the junchion peints befuecn the somi-condfuctor el
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Paptition Morse :
PV Vo VoV Vave 4 a8
I+ occwrs awy m O/cl/;'ceg where a S:’::ﬁ/e Cawrmé Scparafc—j

thto two or move paz‘-/:s. An exapmpl,

n example of such olevices is o
B3I T transistor wheve the emittey curvent is the sum of
the cllector andd base curvemis.
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D[ Flicker AMoise :

It also occurs i Sewv-conductor devices 5 but ts effect
L's ﬂeﬁ[f:gn'blc (n C”m""“”ftdfbﬂ fSyS'l‘oms bccaoqc.:'t{ Cuu_rca/
by the variations in carriey O/wr:'_fy which rs propovtirnal
(..?’-—) Its effect af [kHaz s nfjl:y,'b[e,.

@ Transit - Trme AMoise :

Mau:y J-.,mcérm olevi’ ces /:Jroducc move norse at /rz:g,uma‘q
appmac/u):j their regonant ﬁfc}uwcrq « It rs a.A:y;,_;‘,,_%
noise occurg when the time Eak&"éy C/'owgc carviers to
C ross aJ-unc{':bw wwwﬁww i<
Com Pawab/c fo the perrbo/ F the Sf?nq/.

g S:jna{ - {o- Morse Ratio (SIN):

It 1s the voion =F S"gna'/poW(@) do norse Power (£,
and usual(y exprcssea/ m (dB) as:

» s
(6//\/).. SNR = -I-s;,—* ]

(S/A/Jdg = [0 [ci? (_gS__) dR

Some f’mpwfan‘f units s
— oBm (dB per /mW) : dBwm = [0 (oj(P(waﬁ))
/! mW

—dBW (dB per 1W): JBW:= (o (o P (wath)
j( | Watt

— olBvn (dB per referemce noige 1 pW:=10" "% 0st) -

dB8rn = LO Caj(_f_gu_mit_l_ .
| pW



—odBwmV (B per I1mV): cf mV = 26 (g(\/vus)

_ The Neper (N) - N = _k - ([-;)

N=-e.\5] dB
dB=- g-6g6 N

3. Morge F}'guv‘c (F):

I¢ is a ﬁjm O’ﬁ mcrs'{" Ve "‘f’:’j (5//\/)" -’:ﬂ/”Mf Sfjnd/-t'o-nm_'rc
vatio to the (), owlput 51'7""1' to-vorse vty of a

Certen Oleuice

(S/MY)y ———HADevice —— (S/M),

—.

F - GIv)
CI2E

Feoaz)= 10 (o9 (F) .

F ag) = 10 @j(iz"uj

F car) = (S/N); (dR) - (S//\/J.of’@“f?)4L

*’77" N imM UM yalue o F is:
F = | ov F cag) = 0 dE
This ymeans LUIE' O/OWCC acld Zevro c«mamﬂf Jﬂ norse to

the sgna/ [GIn) = = (SIN),] -
F increases , the quality of the dbvice oecreases.

¥ As
4. Ef[ecfl'v'e NMorse TMPM/“VC (7;).'

It s the absolufe fcmlomfurc re@m'rcdaf a Zheymal
resistuace  placecl af the mpat of o norseles Systew iy oreley
4o praa/uce the same available noise /Dochu‘ the cmfpwf
ag 1s produced by the ibernal norse souvce of fhe Sys fom
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N s tht noise powWer
G s the powed” garn of the cmpliFier

FoGmi o - Sic No , bt 22 G
(Q/N)a So N !
: _ Ne
F=gni_ |
/cn{' c-'rcwf G‘f ﬂw ampl:'ﬁ‘cr.-

It s ¢ lear From the e.a_w't/a

No = GN + G Ne wheve Me is the efFective

noise power of the

Mo = G (M * Ne) awp l'Fier
_ G-(/\/.‘-r/\/e) _ N,

i G M = Feds N

Ne = (F-—l) Ni¢ o

'77)3 '.VJPAJL na;'se (M) '(-s {AWM/ Hﬂlke allmam £¢“§PBY‘W£UPE
P while the olevice reise (Me) 1S Lhermal noise with
effecfz've noise Eampra/ure ('Té)

KT.B = (F-1) kT B

_T;:(F—l)To
- “T' Z
or |F= 1+ = wheve “To =172 4273 =290k
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Aﬂdﬂﬂfx‘w
Mi — * X e
To e + Te T,
- {
G = T

| f j *
or [L =L wheve L s the (agses.

F = 2o

G MN¢
No = G NI.F

k’T; R = G(f('ﬂae) (l-l' :’_%'—) ; Since vy, aﬂcnuws wiial
“T-L.s have {lu samie [3 N/
at the ivput anol o whpwt,

Fov attenua tors and T-L only-

5. System Moise Calc wlations 3

Sc1 5*"35"1 Sei Sz |Stege-2 Se2
—D 5 —
Nis GisF | Moy Niz | Ger Fa Moz
whave Nei = (F=DNi Ner= (Fa-DNi2
Nig= KT, B

:‘_Noi:Gl MIE = M1 = Gy F, KT2RB
NMow , {p,f/s dw,,'u-g an e,xPY‘oSS!'b'Vl fnf f/w M‘l{f?'e noirse.

Figure (F) in tarmet F amd Fa



Nez = (Fz2-\)-Niz = (Fo=VKTB
. Nez = (No1+G2) + (Ne—"-"G'z)
Moz = (G F - kTB-G2) + (Fo-1)-KTB -G,

Noz = KT B G2 [GI Fo + (Fz"‘)]
KTB Ca [G’!FI "'(Fz-"')]

LMJ'.' F;:—__ - GI G4 kToB

F - GIF-I +(F3'—‘_).. = Ft:F"* F-z,-l

G G
The above equalin ca be generalipecl for Wty nuctboy-

of stages a:

For M/ 1
neumber F_; = F + F-; + __F_}_-'_._r Fy -1 e -
of S"ﬁjq ] G, G, G, G—,_G-J GGGy -G,
but F= 1+ Ze
F ==
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o Te G.-' c'l GZ b
7‘¢é¢: 7;; s 3 te= + Tes o+ e+ Tens _
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Motes:
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— e FeBr . o 51, ...

G G G2
a) The Ist olevice dmfnad@ the Sjs{em noise f:‘guv—r_
(f it bas high gain, so the system olesigners alweys
PW{- Low- Moise AMP/J'F!'&VS (v Low - Morse Blocks LAEB)
at the ;"VS‘f Sltﬂﬂt to k'-'-CP the overall norse ABW
(F) o swall as possible.




b) IFf we have the choice of inferchangeng between the
amP/r’A'tWS, wae Shau’d PMJ{' ﬂw amPhﬂ'&y w:"ﬂl the

lowest Vl0"S~‘-’—ch_r3t_/'/L'c fo be the 1st Sﬁ:ie-

C) The 5&'3’1 O'f ﬂ.e /ﬂ—S?{' Sz‘aje cloes not‘ af/‘ecé the
Sjsfcm moise A:?ur’c ot all.

ExaMP{C_:-_ The TV KReceiver':

Antenna
5!@3c -
(5t4); ‘ Ca ble Stage- 2 a{ Stage - 2 LR

(LTSS
- (RF, Micer, IF) Debecborr [
L= 3dB _ . !
Zz = l3 0{ F' - dB
6 90 dB e ” T
zlJE) wf' ,
E.na{ 5 an/ £ e OIAJ‘P (S//V), ,‘F (S/N)(.:52d8.
dR)
Sol.
oL
Cable s a 7L so F =L =3dB and G=1—
cdg) 98 L ¢ratio)

Mow Ld’s Canmé éhe neoise f:'jurr v‘er/uq ana/ z//)c 3‘*"’”
values o ratio. |

L - 103“0&'2
g™ FI = A ' ’ G| - -5’_—-
o
Fo = {0'3/' 20 s Gy = /Oqo/w: 167
F_‘; = Io!o/ta: Te)
- 1 A .
F.; = F"' + Fao * FS‘ |
G G, G2
Fo-as2e-t L Gmoi >
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