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Digital Modulation
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Digitally Modulated Signals
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Vector Representations & Correlations
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Signal Correlations
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Quadrature Amplitude Modulation
- (QAM)
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QAM Signal Constellations
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Root Raised-Cosine Pulse Shaping
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Raised Cosine Pulses
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QPSK & p/4-DQPSK
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Signal Space Diagrams
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Orthogonal Frequency Division
Multiplexing (OFDM)
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OFDM Simplification
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OFDM Transmitter
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Continuous Phase Modulation
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Phase Shaping & Freqguency Deviation
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Continuous Phase Freqguency Shift
Keying (CPFSK)
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CPFSK Phase Tree
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Phase State Diagrams
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Minimum Shift Keying (MSK)
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MSK Signal
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Phase Trellis
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Signal Constellation
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Gaussian Minimum Shift Keying
(GMSK)
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Frequency Shaping Pulses
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Power Spectral Densities
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PSD of s(t)
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Autocorrelation of Complex Envelope
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PSD of Complex Envelope
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PSD Terms

T 7Z1BR, Ys -g stl -( s, Z{B,.js,|PB, [E/ + qVYt
Cce WD# Cyk. WAD [E] o

bYHH d
Ck. WD ) e wWN;e D> wvV; (DH /E/ -

) %em\/\w,-(Dldm WV; (DH /E /K

) 9/e>4vwv,-(Dt—J| JE/Ke
1

TG, {st Y,th,5,
CrxW\D ) CyoeWWAD L CRRMAD

bYH” \ l i J
CoyWAD ) — Ckg WID Cy. wAD ' 13WEX
X [E Ice
0 \ 1 z
CIWD ) —Ck. WD &W =D

X . X



Zero Mean Signals
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Uncorrelated Source Symbols

T 3B, Zt{B,,js,| RBZ{, RkS8ABJR K®,-gD ) K®,% D RB Ys
KO,- £ D I},tIR Bt Bt, Rk8AB]j Btjk

T qY,.,PB,,
d O P
C(WD ) —e 4wV, 7D
Cke WD ) %/eil WV, ?DH IEI d
T <,t{, \ 1

CRWD ) 7 CkaWD & zbx D

z

1
CiaW\D ) \X—v@K,(vw/\D Ck gWADD

T yPXD YsR 9,,B 8,5t Yt
1
CrocWAD ) \X—CK,(W/\D



Linear Full Response Modulation
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Power Spectral Density of ASK
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PSD of OFDM
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PSD of CPFSK
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PSD of GMSK
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