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2. Bana/Pass Samlofﬁ:y WCWM:
Tis thearomn 15 applicable when bandpass (modlulatd )

5:‘3;40/5 ave fto be SGMP/cD/~ Tt states {M:[Ip ey —
peuss 5:‘3n0/ w(€) has a spectrum of bandwroth R = £
andl an upper frr_?umty limit 15 (-6) then wi(t) Can bi
vecoveved From g (£) bj bano/-PaSSr'Vj Folter (RPF) /f
(k= 2£,/k) wherelk) is the [ﬂ’ﬁ%flh{?w Haftxc:,q/ry
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Exem P/e: Grven that
M(t) = |0 8 (Z.aoa JT{') Cdd(?oaoﬂ'f)

Fiaol the sampling Freguency (k) usrng:
a) Saw!fl"“j theovesn .

b) Bandlpass Samplng L heorem .

Sol.
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b') Fu:f"': 5’<Ha /_/ il
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FulFa = 2.2
<[
He
£, = 2k = F;f-—?lx;k
.- rF; = 5k Hz
v Tt s showwn '{'A-ﬂ/f the SGMP/C rwé d'ﬁ {AC bana{-
Pass Sampla':'lj ;s mauch smaller thav thed of the
con viom Liamal sampling -
* [avge S“’”'Pl"y yute means high cost S"j"‘“//’mce»m"j
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3. Types oF Sampling : (5]
3.1 Icleal Sa/m,:/.'n_?:
In ‘H"'S f\fPC C"ﬁ SQIMP/.;:?’ r(t) 1I's mw(‘flP/:QG/ bj
a ll'Y"au'n Jb{lﬂl% I'VVIPM/SO) (51-5({:)) which i’s 3!’11&4 bj:
S (#)z 2 5(+-nT5)
e O/t3cu55¢a, Eﬂl’(:’aj/ ') {fn; CAqf)fW.
m (¢) = M (t) S (t) VZ’_”____.:w(n‘i}) 5(6—"7?;{)
“This s,yna/ I's aé:‘m‘nd -M'Sl':'j’ LLA! PVbPW_j dﬁ*’
(1) §(#-ta) = 2 (&) S(t-to) -
3.2 Practicall Sampling: Eep—
A Nafum/ Samp/:'nj: i

7;!3 l‘YPC a’ﬁ SﬁMPl,‘nj ‘aMP,&j {AL S;ﬁnq/ m(f) bj%’t‘?
;“:7]'1-— SPE-CO! SWl'éoLn'Vlj Cf.l’tuof'f as SI’\GW’) be/aw.
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'75.‘: aAaW.’. c:'rc,w'f can be Moo/clcb/ t‘AcWe}:‘mify bj
mqu'P/y:‘Mj m(t) by a train of 3oufi funcltion or
(ﬂcz‘anjuw PM{SC—B) callecdd #p(t) .

Hns () = »i(t) .- xp(t)
= - nT; , |
whove wptt) = 22 T (EF 2 ) with T <Ts

' viey sewies vePresem tation:
Wfl"j Fou l(f) i DHP o (nE)
2, (t) = - e

he-
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Notes :

/. Xns(F) 15 wcrﬁkéco/ vevsion of MI(F) centeseo on
t'm.(fft%’ mud ip les of the SMP/f'"j /_re;uw? ().

2. IF 62 2 b , then m(t) can Perfcczlﬁ be recovered
[oom Xns(t) bY a (ow-pass folter C(LPF)
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[B'] F'[a{-,'rop Sampl.‘nj: rd

I¢ is perfeymed by a sample ancl hofol (s/H) crvcuik .
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5W;'LICA, anof /Ae Ca/Jctcr't(W A"/C‘/S //-‘! S‘aMP/e_o/ va//ajc
uné:? d:‘scﬂmfgecj f)j QPP/Y"’j o Puls&a«f G -
W (¢) = TT(—,'.%:—) X% [M(f) : "Z_“S(f-n'l,')J

X(F) 2eSine (TF) . [MEF) % £ 3 5CF-ng) ]

X, (F) = ThK Sinc(TF) - %M(F..nﬁ})

s Ta this tCYPe F SGW“'JP{-":? the spcc.frum of m(t) rs
rapmz‘w/ every () but it fakes the SAaPE f the
Snc FMﬂC,Llr:’JYJ =7 SAaWVI 1 -L[Ac Me,x‘f‘ Pcﬁc ‘
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x The signal can be recomstructed by a(LPF) but the

quw{{e_a/ sjna/ /s not exqct{_[y the sawme e the ay.:y,'uqf
ot becausc el the /;-c?,u.my clomain of’sdortaom
c-auge_o/ ffj ﬂtc St¢rC functiom .

L, Types of Analog Pulse Mookudation:

In-Pw/‘5¢ Moa/u/:‘il-'bw, the carrier s aﬂ_z‘ram of qu,g.u“
andl some-time /"’m”’ae”s of the /Du/.s‘c brain are varied
" a(cm/a{ance w"‘fA Hn: Ms{anzlancows amPA"/uc/e ua/ul.
d:f (/w bar%f)aﬂc/ S:Bna/ (z‘nﬁvma:[rb'w s;gna/).‘z;‘;, /VP%
sf Pu/gz modudation ave :

1. Pulse AMP/:'z‘ude Moclulation (PAM)

2. Pulse wiolth A/’oo/w(af:‘bm ( PWM)

3. Pulse Position Mooludation (PPM)

This chss:'f:‘ca/{':‘aﬂ I's Sujtjc,g{gpf accaro/,'nj to {Ae_P“/x
uawy,'-:j Faw‘f . Far e.xample: m PAM , {he amp/,'!uaéz «F

l’Aﬂ P(U{QC IS Wd:’nﬁ G QCCWO/JIHCZ w”ll) {—M M%&ﬂe

Sy YU‘A{ OIMPL"IZU-DZB/ aﬂ.d So aM -




4.1 fulse Amp[-'/ua/e Mol wlod iom (PAM): [
In (PAM) , the amplitudle of the pulse drain is varied! rn
accorolan e with the infoviatin sr:gna/ m(t) . Simply i
IS a ;/a‘tl- t(oP Sampﬁ‘y PVOCCJS, So l.fexac[.@ /c.l//ous

the same }DV'OCE—SS F the S'nm/:[‘yfj j&wwcuem N

D/JEC‘Z'!‘O'YI .
[A] Gemeratim of PAM :

ML)E Rllse Shq m
LPF s Py PAM
nefuworfe ] signa(

To a\:‘::o/c L}

q/ms,-f] ‘P ’ !_a give £ )
['r“a:i'lc Pulu F/af..{qP.‘
yenemf'w

‘ﬁ! aboue 6/oc.l< O/:'ajram 3“/'65 'ch 6/62101'/5 U‘f PAM
modudation . However; 't can sfmp_/j be gemevateo

%,'ytj the (S/H) c:‘rcw}{ exP[&:'nto/prambu,g!j.
B] Demodulatirn o PAM:

WN\/WV\M
nal of PAM can be vecons tvucted éy

The pitgsose 9
a LPF as mw{'raww/ ea,r/-‘cr, bbﬂL f/l.l [/at(— t‘oP Sampﬂ'rj

cauil a o/n'St(m't‘-‘cW\ rn the Sr‘jna{ spcct‘rum  the [k?.

A . 1o veduce the effect of this ofistotiom, /"’"%'j'
c:‘f‘cwf Is [)e:'v:.j u,geo/ v the Aelectron of FAM moduléon ,

as 5hown " f/!-l ncffl ﬂjure
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“The h,/o/fg c:'rc,wlf can_l:c monole o8 Showm Ae/aw
u,y'vlj a Swr'fclw amo{ capac(z‘w-
% The swn'{ch (S) s C/GSLO‘{ aFler

the wr:’MJ a‘f /Ac PM/}QJ p— PAM C :‘—
[t s ofweo/afz%z emd of the =

sEj N

=

pu/;e . 'T'Am/&rc, {Ag capacr'/w (C) r's c/towjeo/ up
to Z%C PM/SC- amﬁ/:‘/uaé when (S) 'S c[osgo/, anod 't
holols thrs value whem (S) 13 oﬁmeo/o/wrnj the

f'nlle'a/ beloseen Zwo P“/‘i’e’} As G-V‘quh’} Lhe ot ilocl
ss‘jmx(s arve 4 sl\awn B..-/ow.-
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Moles : @
|- “The S‘P“fr"‘m a‘ﬁ PAM Sf'gha/ s a repcét{ea/ Vers row

of the spectrum of mt), so it hey very wiole BW
(B 7> Fu) » Therefove, if is not used for fromsmissiom
purposes .

2 - P/)M 'S %ea/ as af:v_s"f S{aﬂe n Con ,‘yﬁ ﬂ,e_
qmaloﬂ' Slﬁﬂa/_s_l__{b_ef'gf'tla/sgna/ ( the 15t g{-aﬂ -
;E {I:c pulse cocle modludation PCM) which will
be studied m the next year in d:Bf fal communceabrovie

class) -

1’/- 2 Pu/se Wto/‘f/\ Moa/w/af:w (PWM)4
Tt is also knowwn o4 Pulse Duwakion Moo/u/w(wn (PPM).
In (PWM)/ Zhe amp/;’z{uto/e of the PM/SC 'S kcpf Conston £,

bw1t the wt‘a/ f/nff w /s maole /orofbarz‘r‘maa/ to
f/u GMPA'/Mo/e ff {Ae @__r/_j‘s_agg 513““/’"(1‘)'

@ G’wmfav{"m of P WM :

PM/M can s:'Mpfy be 5@:4%449’ 63 a Comparw!(vr Lhat

Corm parves m (L) with a reference srjna/ (usually a saw-
{ooﬂ\ wave but nof a[wt:ys) .
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« PWM
veference, / P
5:‘3na£ N
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35 When M(+) > Seaw- teoth => Camparou(ar o/p 1S {°3"C- 4).
whem m (t) < Saw- tooth = comparvehor o/ 1's logic (0).

w It s Cleow thot the width -af each pulse is varred
G-/CPMQ/;‘nj N fAL MP/:/ua/ea’f mi(t).

 The bromsmission bavolwolth oF PWM s propor-tiomal
fo the (1/Tmin) - YBT oot | miaioaur value of
pulse oAwrodron ().

D emodludofon oF pPWM :

: ] vevrting i'd into
e du‘e {:W off PWM 'S GCArcvw/ 5j Con j
f;fw Bj :.4 ,—n!tﬂmfar them us&nj PAM olesoclidaleor to

{o 30!‘ wmlt) back-

PAM PAM
. T L ) S—
o | PAM
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