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Digital Modulations

x VM

» Efficiency
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Quadrature Amplitude
Modulation

MZ
(1,Q)

I(t) = M(t) cosip(t))

Q(t) = M(t) sin{a(t))
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Error Vector Magnitude

Measured Symbol Location

k
AQ \
— Error Vector Ideal Symbol Location

Magnitude Error (I1Q error mag)

Measured
Signal ~

J(AD +(AQ)’
V]

EVM(%) =

-~ -
~=~— Reference Signal

Phase Error (IQ error phase)
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Error Vector Magnitude

QPSK Costellation with QPSK Costellation with
EvM=20 dB EYvM=35 dB
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Error Vector Magnitude

QPSK Costellation with QPSK Costellation with
EvmM=28 dB EVM=de
-20 dB -35 dB

<HY-330> Introduction to telecommunication systems theory
CSD.UoC Stefanos Papadakis fall 2024



SNR~EVM o
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Performance of QAM

symbol error rate
symbol error rate
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SNR per bit (dB) SNR per symbol (dB)

<HY-330> Introduction to telecommunication systems theory
CSD.UoC Stefanos Papadakis fall 2024




Performance of Modulations

Synbol Error rate for various nodulation schenes Bit Error rate vs Eb/No for various nodulation schenes
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Bit Error rate vs Eb/No for various nodulation schenes Spectral efficiency vs Bit to Noise ratio
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Performance of Modulations

Digital
Modulation
scheme
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