4.3 Pulse Position Moolulation (PPM): 13
In (PPM), the amiplitucle and the wiolth sp the pulse
are ch‘f constant, wheveas the position of each pulse %
cAanjea/ acccrro/rly fo the amp/rfuo/c df ﬂve Messaac meg).

[A] Gewerafim of PPM :

P VoV o VaVeaVaVe' a 6

In fact, PPM can be Wa}(eo/ Lj ac/a/:zjr o s
Sl(able mw{t{'l/:bl’a/m’ ot Z‘AZ oMJL w‘lt crf PwWM jwm

ptt) PWM |  pwm [Mmo-sta “e-...
ref R T e > PPM
Signa/ L e Y '5!:9'!0!(
pPWM
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| ' e >t

[B] Democludotion of PPM :

—Theve 1's vo divect method to osmoofulote PFM, so 't s
converteol to PWM with the aicl s bi-stable rultivibratoy,
then olefected a3 a PWM Sj""/

I
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L. Trme - D,v.'sl'o’n Mw{t‘:'lofexc'nj (TDM) 3
It i's a ',fechnf?u.z us,ed to transmit SGWJ Olif[crmf

Q»Bna/s ouver a s:‘nj/e channel éy o/rwb/mZ lhe trme @h
!.nfo slots, one slot for cach messade - Unlike FDM
535£w5 WA,cA aA-um/q {/ae ;rc?’uMCj clomarn af /Ac cheanne/
k Praw.c/e 5,-mw{1!amedu& LIVQHS'M;-SSIW ﬁo/ {Az Mc,)s“gq’
TD M an d F DM are wwk(nj L‘oja-ﬂ:er m some sys-é.,m;
Ll sey V€ (a.:jrc numbﬂ’ cﬁg SMBSOh'fer,suc[, e : The
o.nd 3onorqf:ow of z‘h cellular cwﬂmm:’éwﬂms (2G);
= EacA Ce// Aa,s :'ltS oww ﬁ’eguwfj (FDM) .

- EMJ cell hay number of bime slots (T DM).
TDM is also V‘JE&/"”’ clata P"Occasr"’lj and z/eA'Mal[ry‘

Bj Tra nemiter :
7};! ;:3“1"5 ShUWﬂ AC/OU-) SLIOWJ a SCLIQMD{{(C aﬂ'ajram Jf{kﬁ
swh‘c.lm‘nj OPWW&-W jn TOM-

m, () ——| LPF LPF  1¢)

Synchrovization

M (¢) LPF _\/ /
v 1 -
\ ¥
( f ) Aj[ Chunna{
\ v - N

? Commutafor | D-'sfr.'bd:y \ :
wwtl')——-) LPF o —1/pF 5 4]

Ta"!rﬂfﬁ&" _ o4 b kX Re cervey
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wejjose E;j

The- LPF vs used to limit the BW of thetby removing
the novi-essembial /ro;uwey CM/DMMZLS b an aa/eg,uq,é
5!‘37\&1 ﬁ/”"'jawfwﬁm enol an/;'.a/:brsmﬂ.
= A electronc sw:'{c/\ 'S u-SMq/_(y wiedd as a conmmudator.
_ Each message signal is sampledl ot ¢he (fyguisé rate)

oy h.:jhc/r (usuw/9 1./ trmes the /ng_mkf' yodg) fo avercl

alia sing.
_ The somples (of all ,-,,Pwr‘,g,jnor/s)am inferleaved, and
<t smj/e scvmp/c r's (ramsmr'ffgo/ ovey t‘/zl cAanm/az"

each time slot.
E’ Receiver : . il
m schemadic oliagram of the TDM system,
- The aufpld'trf the secomd commmudator 15 ofss brbudeo!
lo the appropriads LPF for olewcoluladion.
~ Froper sync/nrawr'zqffaﬂ is u‘;ua/{y e betiveerr Fhe

{U\JO Com M"lu:ffg;i ime stof =T

F;:_ur_ win r:_-r‘__.ﬂ ﬂ >t
s it 1 -,

via TDM e

chomned ,’_'ﬂ ~~~~~ H_‘-..__r,/

Tome Frame
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F/V'oltq H
— Time Sla?f : The dime rcc;w'rw/ fo émnsmf{' each sempk.

. 7.7mc frqu: The ér'mc ru}w'rea/ ‘[-o -t.‘mmmf/ one cy('/c
of samples For the all signals.

- I)Ca[{ LU'I M%S«ﬁ% /mv'e eﬁ_uﬂ-p éamo/w.‘o/t%_c, t‘AMﬂ

the sam/o/q owe {mnsm:’fzéa?— 5cﬂuw /:‘ar/g.

- If ﬂ-e wre.ssaﬁfé have unegua/ éamo/wro/ﬂxh /AMM
£VmﬂSM/#¢D/£Fgm

‘5"“"8[55 (PW Lime ﬁfamc) slqou[c/ be
the w b_banol message .

[C] BW Requivements for TDM: 50 Golie B
IF all the messages have the came bandwilth () > they
ave equally sumpldl ot (Ts)which js equal to the fime
fram in this case

e s

g

T : time rtg,w‘rcﬂ/ for each sa/mp/e { time slot) .
o avmber of inpuf resseged

<[

rf:'me slot = _—_é:‘mcn;f"""f_
¥ The entive T POM sa:ﬂnaf i's a base band&nynw/ wi th g:'jna{

bomo/wt‘c/ﬂl f”fz (FTM):




,ﬂ;WdﬂY‘t) {Ac z[otla/ SGMP{ﬁfﬂ /;tg'u(adn(jy Jf TDM rc

; pt. = 2From = 20 b

L]
4

Forr cg,ual RBw
mesgages .

% For nom- CTAA[ Bw ymedsonges ;

FTDM .: FMI +Fm1_""’"‘+

| Fs gote = Fsy +Fsa v+ bsm

FMA/

Cwn/paw'sa'n between TDM omof F DM

s.NMN

TDPM

- FDM

/

%nﬁm:‘fs severad messages via
e channed by divieling the
£ime olomaiin nto bime s(ots.

Transmits seveval mesgages
Vit ome chomncf lya{.‘wdgﬂﬂ
the Freguoncy olovmoin :pect‘m-ﬁ

Rcﬁ,w"q commubator amof
a/l'sl.(n'ém/w ’'n aa/%'/:hm Lo
the ook wdatirr ool clemadilatr

R’e?m‘rbi mooludadoy an of
desoclidator o 7

| between the T and Rx -

Reguires perfect synchrunieats

Synchronizafiont s nof
ch.m'r‘co/«

4

Bfefwﬂa/ fw dﬁ:/a/ Stgna/

{VQVIS’M:'SSW .

ﬂ
Frefevved for analog
égna/ bransmission .

5

Crosstulk 7s not sever.

Suffers frevr crosstalk du:
fo imperfect BPF respon 5¢

Examp’é_.'j An ana(crj sﬁna/ /'S expmﬁca/éy s

w(t) = 5 Gs(1007t) + 20

Sin (doomt ) - 5 (00 7d)

Ca/cw[afe zlAe /Vj?w‘sf rolz ﬁry t‘/nr s::gna/.

Sol.

heve ave three Freguum
£ =

3-—'

creq

M: SOHE )
2. 77

f. - 2007 — |poHz -
7

fA 'S S 9}46{/.’

F, - 4007 _3o00Ha2
27T



S"“""F/'Vﬁ bhecrer is "‘PP/"W/"'M the moax. avarlable Za

frn
k Z 2Fh. @
g; — 2;:" :'% E/": 2;['1
g F;/:‘/DOHE]

5'#&@;?118: Ferr {/re /o//aw"’j M@Sage S;jna/;
m(t) = 5 G’S(foaoﬂ'f) GS (4000 77¢)
a) F'nO/ {Ae A/_'yc}w‘sz‘ rqﬁ amd the /V_yg,ms Por:‘oa/.

b)FT'no/ the 5%0/):&55 Samfoé'njmﬂ.

Sol-
a) mt’é)::-%- [Coﬁ (30007t) + C—:s(soooﬂ“f)J

f = 32227 - j500 He

-

) mt)= —=[ Gos (27 (159°) t) + G5 (W(?—Soo)f)]
F, = f., = 2500 Hz

£ - 2500- (500 = 000 Hz
B

_ 2500 — 2.5
F“/FB -~ J000
k =[2]
_  2x 2500
Fs - lfu/k = — =
f;:z;oOH.z
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Examp/e'- Four sgna/! with F"‘?r“"""""" grvem bp&w ' the

buble. TDM is waed to transmit these four signals.

a) Suggest o scheme fo acowplsh the TOM requivement
with each ‘Si‘j""/ 5‘*""}’/‘0/‘“‘ /s /‘{y?w.'st‘mf‘: L)
b) C;/cu,é.ﬁ Lhe CaMMMSPeQG/ n (S“MP/E/SC.C.)-

C) C’a/cu/aﬂ /At fransmissiom BW of the T DM sysmlw-

M&S‘.:ﬂ_:ze ﬁequwjﬁ ew
v (4) 3.6 kHz
My (+) /-2 I<Hz
M}(‘f') /-2 kHE
Mq(‘f') ] -2 kH=
Sc/.
O’l) The s.‘gna IS have UHC?MR,/ Bandvunb/{l.s
Megseg € Bw Nyg'uﬂ-Sé Rota
i (4) 2-6KHs foz 36x2 = Z.2kHa
g (F) [-2kHz For = 1-2x2 =24 kHa
- - = 2-4kHg
3 (¢) |-2)kHz fsz = 1-2x%

- ] RN 2 -4kHz
ML’("') 1‘2.I<H% Fsg

It s ¢ lear :‘Aq}/ M, (¢) has BW three z[:‘me,g [Mj&/

ﬂaan ch oﬂw s;:jwa/s s SO BVW:} th'MC frnmc s houlol

.'nc/uaé e = @NIE SGMP/e From each s::gna/ (g , Mz, Mey)
= ercc SﬁMP/&S frwﬂ m, .

7';“ Corﬂm“/w shaw{a/ hﬂtl/‘f wé [meC Srx Pa/fé Cmmecfca/

to é/uge 9'3”“/9 cs shown in the next o/:aﬁmw:,
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b) The Wmu/q/av sPcco/ " /sam/p/e/_gcc) - Va&m&ls 2
Llo{a/ S"MPA)_‘Yj ﬂec}u&wejaf t‘Ae T DM Sjg{cm

p_.;{o{ = K + Fey t b+ Fig
£ = 72 42.4+2-4+2:4

S.bof
3 lfs o= 144 kHe
C) B-r O‘f 'TDM 'S /':'DM : _ Fs tet.
F‘;'DM :FM,-{‘ mz_"l"rmg'rm"f B —T
F-rDM S kHi]




