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Q1

1Adataelementisthesmallestentitythatcanrepresentapieceofinformation(abit).Asignal

elementistheshortestunitofadigitalsignal.Dataelementsarewhatweneedtosend;signal

elementsarewhatwecansend.Dataelementsarebeingcarried;signalelementsarethe

carriers.

2Indecodingadigitalsignal,theincomingsignalpowerisevaluatedagainstthebaseline(a

runningaverageofthereceivedsignalpower).Alongstringof0sor1scancausebaseline

wandering(adriftinthebaseline)andmakeitdifficultforthereceivertodecodecorrectly.

3Wementionedsynchronous,asynchronous,andisochronous.Inbothsynchronousand

asynchronoustransmissions,abitstream isdividedintoindependentframes.Insynchronous

transmission,thebytesinsideeachframearesynchronized;inasynchronoustransmission,the

bytesinsideeachframearealsoindependent.Inisochronoustransmission,thereisno

independencyatall.Allbitsinthewholestream mustbesynchronized.

4S=Nx1/rN=Sxr=2000x4=8000bps

5Isagraphicalrepresentationofasignalcomponentsmodulatedbyadigitalmodulation
scheme.Itdisplaysthesignalasatwo-dimensionalscatterdiagram inthecomplexplaneat
symbolsamplinginstants.



Q2SecAThe8-bitdatastream forthefollowingcaseis110001000

Q2SecB
a11001100

b01010101

Q2SecCModulator

TheDeltaModulatorcomprisesofa1-bitquantizerandadelaycircuitalongwithtwosummer
circuits.Followingistheblockdiagram ofadeltamodulator.



Demodulator

Thedeltademodulatorcomprisesofalowpassfilter,asummer,andadelaycircuit.The
predictorcircuitiseliminatedhereandhencenoassumedinputisgiventothedemodulator.

Nyquistsamplingrate=2xfmax

350x850Khz
297500Khz

FrequencyShiftKeyingFSK

isthedigitalmodulationtechniqueinwhichthefrequencyofthecarriersignalvariesaccording
tothedigitalsignalchanges.FSKisaschemeoffrequencymodulation.

TheoutputofaFSKmodulatedwaveishighinfrequencyforabinaryHighinputandislowin
frequencyforabinaryLowinput.Thebinary1sand0sarecalledMarkandSpacefrequencies.

ThefollowingimageisthediagrammaticrepresentationofFSKmodulatedwaveform alongwith
itsinput.



Q3SecAB=(1+d)xS=2xNx1/r=200KhzN=100Khz

AmplitudeShiftKeying(ASK)

Noisereferstounintentionalvoltagesintroducedontoalinebyvariousphenomenasuchas
heatorelectromagneticinductioncreatedbyothersources.

Q3SecBPhaseShiftKeyingPSK

isthedigitalmodulationtechniqueinwhichthephaseofthecarriersignalischangedbyvarying
thesineandcosineinputsataparticulartime.PSKtechniqueiswidelyusedforwirelessLANs,
bio-metric,contactlessoperations,alongwithRFIDandBluetoothcommunications.

PSKisoftwotypes,dependinguponthephasesthesignalgetsshifted.Theyare−

BinaryPhaseShiftKeyingBPSK

Thisisalsocalledas2-phasePSKorPhaseReversalKeying.Inthistechnique,thesinewave
carriertakestwophasereversalssuchas0°and180°.

BPSKisbasicallyaDoubleSideBandSuppressedCarrierDSBSC

modulationscheme,formessagebeingthedigitalinformation.

QuadraturePhaseShiftKeyingQPSK

Thisisthephaseshiftkeyingtechnique,inwhichthesinewavecarriertakesfourphase
reversalssuchas0°,90°,180°,and270°.

Ifthiskindoftechniquesarefurtherextended,PSKcanbedonebyeightorsixteenvaluesalso,
dependingupontherequirement.

BPSKModulator

Theblockdiagram ofBinaryPhaseShiftKeyingconsistsofthebalancemodulatorwhichhas
thecarriersinewaveasoneinputandthebinarysequenceastheotherinput.Followingisthe
diagrammaticrepresentation.



Q4)

B)

AnalogtoAnalogConversion–

Analog-to-analogconversion,ormodulation,istherepresentationofanaloginformationbyan

analogsignal.Itisaprocessbyvirtueofwhichacharacteristicofcarrierwaveisvaried

accordingtotheinstantaneousamplitudeofthemodulatingsignal.Thismodulationisgenerally

neededwhena bandpasschannel isrequired.Bandpassisarangeoffrequencieswhichare

transmittedthroughabandpassfilterwhichisafilterallowingspecificfrequenciestopass

preventingsignalsatunwantedfrequencies.

AnalogtoAnalogconversioncanbedoneinthreeways:

1. AmplitudeModulation

2. FrequencyModulation

3. PhaseModulation

1.AMPLITUDEMODULATION:

Volume0%

 

Themodulationinwhichtheamplitudeofthecarrierwaveisvariedaccordingtothe

instantaneousamplitudeofthemodulatingsignalkeepingphaseandfrequencyasconstant.

Thefigurebelowshowstheconceptofamplitudemodulation:



AM isnormallyimplementedbyusingasimplemultiplierbecausetheamplitudeofthecarrier

signalneedstobechangedaccordingtotheamplitudeofthemodulatingsignal.

AMbandwidth:

Themodulationcreatesabandwidththatistwicethebandwidthofthemodulatingsignalandcoversarange

centeredonthecarrierfrequency.

Bandwidth=2fm

2.FREQUENCYMODULATION–

Themodulationinwhichthefrequencyofthecarrierwaveisvariedaccordingtotheinstantaneousamplitude

ofthemodulatingsignalkeepingphaseandamplitudeasconstant.Thefigurebelowshowstheconceptof

frequencymodulation:



FM isnormallyimplementedbyusingavoltage-controlledoscillatoraswithFSK.Thefrequencyofthe

oscillatorchangesaccordingtotheinputvoltagewhichistheamplitudeofthemodulatingsignal.

FMbandwidth:

1. Thebandwidthofafrequencymodulatedsignalvarieswithbothdeviationandmodulatingfrequency.

Ifmodulatingfrequency(Mf)0.5,widebandFm signal.

2. ForanarrowbandFm signal,bandwidthrequiredistwicethemaximum frequencyofthemodulation,

howeverforawidebandFm signaltherequiredbandwidthcanbeverymuchlarger,withdetectable

sidebandsspreadingoutoverlargeamountsofthefrequencyspectrum.

3.PHASEMODULATION:

Themodulationinwhichthephaseofthecarrierwaveisvariedaccordingtotheinstantaneousamplitudeof

themodulatingsignalkeepingamplitudeandfrequencyasconstant.Thefigurebelowshowstheconceptof

frequencymodulation:



PhasemodulationispracticallysimilartoFrequencyModulation,butinPhasemodulationfrequencyofthe

carriersignalisnotincreased.Itisnormallyimplementedbyusingavoltage-controlledoscillatoralongwitha

derivative.Thefrequencyoftheoscillatorchangesaccordingtothederivativeoftheinputvoltagewhichisthe

amplitudeofthemodulatingsignal.


