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Spread Spectrum Systems

FHSS: 

Frequency-Hopping Spread Spectrum 

DSSS: 

Direct-Sequence Spread Spectrum
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FHSS/DSSS usage
IEEE 802.11b 

IEEE 802.15.4 

Bluetooth 

CDMA 

3G 

GPS/Galileo/GLONASS
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FHSS
Hedy Lamarr (Hedwig Eva Maria Kiesler) 

Patent: 1941 
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FHSS Multiple Access
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DSSS
Chip (spreading sequence): 
PN code 

Chip rate >> bit rate 

Data x Chip (spreading): 
“white noise” 

Processing Gain / 
Spreading Factor

Tb/Tc

1/Tc >> 1/Tb

Tx = D � C
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Multiple Access



<HY-330> Introduction to telecommunication systems theory

CSD.UoC                                                                  Stefanos Papadakis                                                                  fall 2024

Multiple Access

TDMA OFDMA


