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(i) 7o g Hige¥H (Pulse Width Modulation (PWM)) a1 9e0 SH AigeteH (Pulse Duration
vodulation (PDM))

oy 7em ArETeT AT (Pulse Position Modulation (PPM))

(hjﬂﬁﬁ!ﬁﬁgﬁ?ﬁ (Pulse digital modulation)—3H fafs & gzt wed &1 Afgafen fam= *
7 ST WEALS (PAM) fiFe S 2, aen fe pAM FETE F1 Welw Ted % SEH T A FE
-,FI_.n:ar,f code) ufafda &1 fg=n S Eq

fedtrm AigeTA | gizedes qen 27 fAaifid A (restricted values) A A Fr uH 9A o TEHA €
) AT FTE A FAAE A W AHA E A A T H FAG2 FO W WA UeG) & AN TR B

%

% WAl A AT Al A T a8 T (round off) & e 21




140 ferreret i oy W
e fesfies wigeove gom: fer yer &1 fa 2— oo
(1) 9o =S tﬂl@?ﬁ (Pulse Code Modulation or PCM)
(if) ST WIFAYA (Delta Modulation)
(iii) FEHfEst PCM (Differe..tial PCM)
fafe= shm % wew wigervm &1 arffeo wfea 3.1 ¥ wefda 3—

ATferat 3.1 fafi= wer & uow WgayH
Pulse Modulation
|
Analog Digital
B
I | M \ 1
PAM PWM PPM PCM Delta Differential

modulation PCM

ToH HIgeiv afa # vow 31 F1 HRaw F w9 § 9 a1 S 31 9eH Sgenm Tt
& [FHM | AT Higerv A Te” F variable parameter F H WH & A T (S PAM, pwm PPM)
mﬁ“@?ﬂﬁvaﬁableparameterﬁﬂfﬁﬂqﬁﬁém%mmmﬁmﬁaﬁmﬁ;
feran smar @1 (SR PCM)| )

3.9. 9P HTA™ HIgATH (Pulse Amplitude Modulation or PAM)
“PAM T TH! UeW HiggevE gy ¢, e fare /\

Frafua siams (regular intervals) T Hoe (sample) feran 'G'ITHT&:

AAT yAF Ve T WA AWAEAT HOT (sampling interval) T \—7‘
Trgefen famer & amam & TATUT (proportional) &aT &1 - (a)

"aeg AT TigAYE o Uedl & AT & (amplitude of ‘l .
pulses}ﬁgﬁﬁﬂmﬁm'&iuﬂﬂﬂﬁﬁﬂﬁ'ﬂﬁﬂmm%l” [ 0

“In Pulse-amplitude modulation, the amptitude of pulses varies U W
with the instantaneous sample values of a message signal.” (b)

PAM f75 TR & & ad §— H H H

(i) &1 gl PAM (Double Polarity PAM) f5re® wfgerees wew _|| n - 1
qifsfea =1 fiffea € wadt € (Fas 3,17 (a)1 (©)

(ii) Whel Yadl PAM (Single polarity PAM) fral wigere wem o 3.17—(a) Tom atmam witgafin
Faa wifafea e & (R 3.17 (b)) LR Ll

PAM ! =€ HTAT (Generation of PAM)—PAM fo& 2 #33 & fd AND 2 & wF 3¢
W Higafn fama it qan gat $792 T Awfem sngfa (sampling frequency) 1 T 39 apply F1 W §
(== 3.18 (a)) | Gwafem amgfa (3197 Sampling rate) Nyquist rate % TR 71 IEH 21 TE A6l 21
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ﬁlﬂﬁ Modulating
signal
AND Pulse shapi
aping PAM
E‘ network —* signal

Fulse
signal (a)
PAM Diode | Lowpass , Original
signal® detector filter 5?34"3*
(b}
fa 3.18—(a) PAM F1091 (b) PAM famigeivem

o 3 TS T BRI W 1 S wtgafen faree T ¥ we a #
A ﬂwwﬁpﬂﬁﬁmm%.mﬂa[tupsmﬁﬁqﬁmﬁﬁﬁ
| (Demodulation of PAM)—fftat w1 wra pAM Ui # U SIS fedazt
o or) (9 fra H 3 A FeAE H TGN ) F apply s 21 3HE 7R IR Th low
0% dciﬁ:ﬂ pass TA1 STl 21 Low pass ftFeet & sseqz w fewigerrs e (demodulated signal)
# o & (F 3.1800)))
; pAM .ai-af['q (Limitations of PAM)—
el W mwmﬁ%ﬁwﬁ“ﬂw[mnstamamplitude}ﬂf’lqﬁﬂ?tmm
;iﬂm?(ﬁﬁﬁFPM*FWM 1)) fF] PAM ® T 1w WA T8 @ 9 FhiE PAM el &
T paw A (nose) 1 T ST 4 1 1 & i < w35 s ) ST B s
. %l
& {:AH * H‘iﬂﬁ" (Applications of PAM)—PAM 1 3 fo=™ ¥ (instrumentation system) H,
7 e #4921 (A/D converters) H s fefan S #1 POM farrel Se9= T /93 PAM F1 T
;@:ﬁﬁa (intermediate stage) F ¥ # W f ST 21 PAM #1 HIST (limitations) (34 WX
a7 1 1A R A B 3 T FATTE % Direct ZAMRT 3 35 WA @gd %4 a1 S 2)
) . mqﬁﬂﬂfaéﬁﬁﬁﬁl?,ﬁlﬂﬁﬁﬂqﬂaﬁﬁuﬁammﬁmﬁmmﬂﬁmm

m_'ﬂ%wmﬁgﬁﬁﬂmﬂw#m%wmgl
; 10, 7o g WAL (Pulse Width Modulation)

o frga TTEAVE H wAE vew @ fagy (g ) wigafén faer & Ao W &
gt &reft 41

“In pulse width modulation, the samples of the message signal are used to vary the duration of

74

ndividual pulses.™

£r33.19 § pWM F T2fAA fEa w1 pWM B WeIE ol 1 ATTH HER @ €1 SE T &
Sarting time 1t Unmodulated pulse train %1 UeH & Starting ime & TAH Bl %I ﬁiﬁl Y& e & Eﬁ@'ﬁ
frg) e 1EM Frt 81 PWM @0 1 9ol i Hreré migafen fare o areeford W & SR e
btz sfgafen famee &1 W st 2, @ ved F) St sfue a afk sigati fare w1 e R, @
¥ # AgE FH 2 PWM & PDM (pulse duration modulation) +ff T W 2
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-

(b)

fors 3,19 fargm WIgATT (a) WEATET (b) PWM iy

PWM &7 I (Generation of PWM)—PWM # Hrmeam T
Multivibrator) 1 TREIA 7 w2 feam T’" el ?f W%f fer tﬁmﬁ q@‘a'rgﬁa ﬁm“"‘ﬂs
(sampling rate) 9T T 9& apply & Tl #F Starting time F Fi6 fay T # 7 7 W k
(<irgré) @ At fome Zw FE W S R o ¥

WM &I (Demodulation of PWM)—PWM TUT ! HHSeT wfiqg (-
Hﬁfﬂﬂ:m?1§zﬁ'ﬁaaﬂ wﬂﬁhﬁﬂmmﬁm%w;&??hmm
R Hqe foma mq 2@ 5 2 ' Hr,

PWM 3 TUT (Merits of PWM)— T8 Ztet e Rl & wen wessfirarey (Synchrop,
SEEEa TE Al Wi afg gredier g fEET synchronize T W F, @t pyyy iy m”“mﬁ
Hfam ppM 7 ITerer 78 7t R %%

PWM % 21 (Limitations of PWM)—Ted faga ufgerv &1 4ea 2w 7z 2 T
Bt # Ford 37 ot o ot A 21 3 2T H afe A s aﬁg@mwf‘mm
width pulses) % 3TTA Ta! Tedt 2, FafH Sitad JEHIZE WA (average tranmitteq Power) 3 1My
UTa (peak power) ¥ T &1 AN A1 A #1 PPM | I8 THEY 39 Hﬁ'ﬁ?ﬁmppm ﬁ_::%
&1 e (waft) mam @ # L

PWM faet § voqi &1 ®afa @1 =181 (duration or width) wigafen famg % s i

M3

U w6 #
3.11. 96 GISHer AIgAYH (Pulse Position Modulation or PPM)

'-mmmﬁﬁmmﬁmcmmw%m{
respect to position of unmodulated pulse) = m e & dareefoTe " &% W_ qﬁ;ﬁzﬂ
feram s &1

“In pulse position modulation, the position of a pulse relative to the position of unmoduylated pulse i
relative to its unmodulated time of occurance) is varied in accordance with the Message signal, ™

3 3.20 & ppM %) wefifa fan Ten 1 PPM A W T 1 1 | et foem e 4 PPM 31
F1 TTH F IS (smmtgeee TN F qe) gigafen o Wﬁaﬁaﬁﬂﬁﬁ?mﬁ:mﬁ

fam@ #1 wm sifyss & 1 WIgeIeT Tou IFHIZERE UeR # ae fuE 20 @ wae (occur) BN 3
IEF WSV (feafa), smigaTs uew & sfus 2@ w e
ﬁ%ﬁnﬁmmmm%ﬁ%wawmﬁgﬁhw#nwm%ﬁ[m
delay) F9 grm mmﬁ%am@hﬁ'%nmqﬁmﬁﬁn
0. T FE THd € fF PPM A UF WER A UeR 39 F B9 wrgevE @ s d)

->

=

e o mm

C

b,
N
£
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o 3.20—wem Ot
T (b) PWM A (¢) ppM T
ﬁtm (Generation of PPM)—PPM 7tz %y 31 fafy fam 321 (a) ® wefdfa 21 PPM
ppM

jee pwmmmﬁm%(ﬁﬁaﬂaﬁmaﬂmmlmwam
A

. FedfTIt 1 femn e #1 Fedhfore (Differentiator) % #132qe faerm o tatwrar wftgy =1 &
A F AFE T PPM o wra & s 2
At

1 fant (Demodulation of PPM)—f3 3.21 (b) # ppm % fentesiem = faf fearé m
?P;;ﬂﬁrgquﬁmﬂ?ﬁ%gﬁ%%m—wﬂﬂﬂmﬁ PWM o #9442 faan s #1 foery
" F?"'l

| ﬁmmmemmaﬂﬁﬂﬁaaﬁfww%Lﬁﬁaaﬁm@mqﬁmmﬁ
&
at

(a)

Modulating
signal
C—
PWM
* Ditferentiator » Clippar ——&PPM
generator signal
—_— |
Pulse
train a)

PV
PPM Flip WaAVE Original
signal '} Integrator {— sioeid]

(b)

ot 3.21—(a) PPM w09 (1) pPM w1 fentgeym

PP!-H!-EIPwmﬁmﬂﬂﬁmﬁﬁﬂqﬂﬁﬁﬁwq{mqﬁﬁﬁfﬁ%iﬁqﬂqﬁr
ﬁﬁﬂﬁmmﬂm{synchmnimtmn}m AT WETF ¢, S

fentgeim uog
ik
ﬁmmmrrmﬁpwmaﬁﬁﬁﬁmmaﬁaﬁﬁmﬁﬁ%~

RS 199 eifs #t u g
bepul) T PPM IOR 9901 S S92 (R inpur) T 2T Tom 31 6t 3 3.

fom ven frem waifg =) fde
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PPM 3 TUT (Merits of PPM)—PPM & ¥eIF 8 Fi Hrerd (

e

A s7afy

s ot o T 81 e F S of PR T R, 3 4R Nojge 3y
PPM 3 ¥ (Limitations of PPM)—PPM # FElat a1 oy Sync

I e T T
m‘-lﬂ'\".h'h:.d”t—-?

19.
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22,
23,

L B I

iy ZTsity 3 deiiig) | AT T wEE 7 frqa famy

PRSI

A ¥ S 0 G €2 AR Hifwy
TR A SoIet F ARy s e i)

2 warw # fafeai fafaw)

= 2efidi] woTet A e i SE ST Wy

TEYA 49 # }7 qHEs

izl ol faat waR # A &2 fafag
Aveems e SOTE @) g w9 &

T EAEA woTe F a @2

T AT T S e @ fe T ey

HAARY|
! o SR T

NERIE C L TR o Ry Sp— !

e TR Soeh %) gy,
TR HIeA w5 3 g ain
T TSR R R % e
qu@mﬁw

“@Wﬁwwl
%?q‘qg]gm
Wlmwt{aéﬂﬁﬁgm

fetfm,

hr{)n]‘z{“

Aty

0

5

I':'Tl



