Pulse Amplitude Modulation

Today communication is the heart of
technology. Communication is achieved over a
transmiitter and a receiver through signals.
These signals carry the information through
Mmodulation. Pulse AmMmplitude Modulation is
one of the kKinds of modulation techniques
used in signal transmission. Pulse amplitude
Mmodulation is the simplest forrm of modulation.
It is anmn Analog to digital conversion method
where the message information is encoded in
the amplitude of the series of signal pulses.
This article discusses an overview of pulse

amplitude modulation which is known as PANM.




What is Pulse Amplitude
Modulation?

Pulse amplitude modulation is the basic form
of pulse modulation. In this modulation, the
signal is sampled at regular intervals and each
sample is made proportional to the amplitude
of the modulating signal. Before we study in
detail PAM lets us know the concepts of

modulation.
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VWihat is VMiodulationm™?

NModulationm is = PpProcess (o= 1 i chamging the
Characteristics (oo 3 22 a carrier signmnal like
aSrrpPpliitisd e, fréegiuaeaemacy, amdad Width, &ete. It Iis thhe
pPpProcess of addinmng inforrmiationmn to the carrier

sigmal. A carrier signmnal is a steady waveform

withh constanmnt amplitude and frequency.
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NMocdualatiom is NmMorrmally applied Tt
electrormagnetic signals like racdico laser anmnd
optical signmnals. The Audio, viddeo, irmages, anmnd
Text data are added to the carrier sigmal for

tranmnsmMmissiomn over telecormrmunication.




Twvpes of Viodulation

NModulatiom is categorized IMtS TtTw o

dependimg om thhe tyvpe of sigmal.

- Contimuous—wave NModcdulationm
- FPulse NModulationm

Continuous—wave rMmodulationm arnmnd
rMmModulation are further categorized as
helaow.
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Continuous-wave Modulation

INn continuous wave modulation signal is used
as a carrier signal which modulates the
message signal. There are three parameters
that can be altered to achieve modulation
namely, frequency, amplitude and phase. Thus,

there are three types of modulations.




1. Amplitude Modulation
2. Frequency Modulation
3. Phase Modulation

Freguency
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Pulse Miodulation

Pulse modulation is a technique in which the

signal is transmMmitted with the informatiom by

Pulses. T his s divided Imto AnNnalog Pulse

NModulationmn and Digital Pulse NModulation.

AnNnalog pulse modulation is classified as

e Pulse AmMmplitude NModulatiomn (FPAMNM)
- Pulse Width NModulatiom (PWRN)
- Pulse FPosition NModulatiom (FPFPNM)

Digital modulation is classified as

e Pulse Code NModulationm
- Delta NModulationm
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FPulse Armplitude VvvViodulationm

FPuulse amplitud e rMmodulation Is a techhnNnique imn
which thhe amplitude of each pulse is conmntrolled
SN the iNnNstanmntanmeous amplitud e o i thhe
rmodcdulation sigmal. It is a mnmodulation systerm I m

which thhe signmnal is sampled at regular imtervals

anmnd each samrmple is miade proportion==sal to the
amrmplitud e o F the sigmal aat tThe iNmnstamt ST
samiplimng. T his techNmniquie tramnsMmits thhe cdata by

encodinmng im thhe amplitude of a series of sigmaal

Pulses.
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There are two types of sampling techniques

for transmitting a signal using PAM. They are




1. Flat Top PAMNM
2. Natural PANM

Flat Top PAM

T he amplitude OF each PpPulse is directly
proportional to modulating signal amplitude at
the tirme of pulse occurrence. The amplitude of

the signmnal camnmot be chanmnged with respect to
the amnalog signmnal to be sampled. The tops of

the amplitude rermain flat.

HFlat Top FPulse Amplitude Nodcdolation




Natural PA M

The amplitude of each pulse is directly
proportional to modulating signal amplitude at

the time of pulse occurrence. Then follows the

amplitude of the pulse for the rest of the half—

cycle.
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Twvpes of Pulse Amplitude vviodulationm

FPulse amplitude Mmodulation is categorized imto
Tw o typhes

1. Simngle Polarity PAMNM
2. Double Polarity PAMNM

Single Polarity A N1 is = situatiom where =a
sSuitable fixed DC bias is added to the sigmal to
ensure thhat all the pulses are positive.

Double polarity PANM is a situatiomn whhere the
Pulses are both positive anmnd megative.

N somMme pulse amiplitude Mmodulations, thhe
amplitude of each pulse canmn be directly
Proportiomnal to inmnstanmt modulatimg armplitud e
onNnce the pulse takes place. In another tyvype of
PANM, each signal's amplitude camn be invversely
PpProportional toward instamt modulating

ammplitude onNnce a pulse occurs.




Advantages

T he advantages of pulse amplitude

mMmodulation include the followinmng.

It iIs a siMmple process for both modulationm
and demodulation.

Tranmnsmiitter anmnd receiver circuits are simple
and easy to construct.

PANM can generate other pulse rmodulation
signals anmnd canmn carry the message at the
samme tirme.

T he data can be transmitted quickly,

efficiently, anmnd effectively through usual
copper wires imn high volume.

The FNM available is infinite; therefore the
developrment of PANM can be donmne frequently
tTo permit enmnhanced data throughput owver
accessible mnetworkss.
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Disadvantages

The dsadvantages of pulse amplitude

mMmodulation include the following.

Bandwidth should be large for transmission
PANM modulation.

Noise will be great.

Pulse amplitude signal varies so the power
required for transmission will be more.

For transmitting PANM signal, BW must be
large

T he frequency changes based oM the
mMmessage or modulating signal because of

these changes within the frequency of the

signal, intrusions will be there.
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Applications of PA MM

ItT is used Inmnmn Ethhermnet commMmiunication.

It (B=S used im rmany MmMiicro—controllers foor
generatimng conmntrol sigmals.

It is used TN Photo—bicoclagy.:

It iIis used as anmn electronic driver for LED
ITahtimg.-

PANM is used INn the Ethermet mnetwork which
s used to connmnect two systernmns & used to
transfer data armong these systerms. So PANM
is used IiINn Ethermet cormrrmiunications.

T he coNntrol signals cam be generated im
various mMmiicrocontrollers by usimg PA N

T his modulation techhnique is MmMostly used Iin
digital data TtTranmnsmMmiissionm = applications
changed by PcCchih EEPPRNA. DMostly all phome
Mo dernms which are faster above 300 bit/s
tili=Zze= OAN1 (uadrature armplitud &
rmodulation).
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THANK YOU




