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Introducing Spread SpectrumIntroducing Spread Spectrum

A communications technique characterized 
by wide bandwidth and low peak power.

Uses various modulation techniques in 
wireless LANs and possesses many 
advantages over its precursor, narrow band 
communication.



Narrow Band TransmissionNarrow Band Transmission

A communications technology that uses 
only enough of the frequency spectrum to 
carry the data signal.



Spread Spectrum TechnologySpread Spectrum Technology

Spread spectrum technology allows us to 
take the same amount of information that 
we previously would have sent using a 
narrow band carrier signal and spread it out 
over a much larger frequency range.



Uses of Spread SpectrumUses of Spread Spectrum

Wireless Local Area Networks
Wireless Personal Area Networks
Wireless Metropolitan Area Networks



Frequency Hopping Spread Spectrum (FHSS)Frequency Hopping Spread Spectrum (FHSS)

A spread spectrum technique that uses 
frequency agility to spread the data over 
more than 83 mhz.



How FHSS WorksHow FHSS Works

The carrier changes frequency, or hops, 
according to a pseudorandom sequence.
The transmitter uses this hop sequence to 
select its transmission frequencies. 
The carrier will remain at a certain 
frequency for a specified time and then use 
a small amount of time to hop to the next 
frequency. When the list of frequencies has 
been exhausted, the transmitter will repeat 
the sequence.



Effects of Narrow Band InterferenceEffects of Narrow Band Interference

Only that portion of the spread spectrum 
signal would be lost. The rest of the spread 
spectrum signal would remain intact, and 
the lost data would be retransmitted.



Frequency Hopping Frequency Hopping SystemsSystems

What frequency bands may be used
Hop sequences
Dwell times
Data rates



ChannelsChannels

A frequency hopping system will operate using a 
specified hop pattern called a channel.



Dwell Dwell TimeTime

When a frequency hopping system transmits 
on a frequency, it must do so for a specified 
amount of time.



Hop TimeHop Time

A small amount of time during this 
frequency change in which the radio is not 
transmitting

The hop time is measured in microseconds 
(µs).



Direct Sequence Spread Spectrum (DSSS)Direct Sequence Spread Spectrum (DSSS)

A method of sending data in which the 
transmitting and receiving systems are 
both on a 22 mhz-wide set of frequencies. 

The wide channel enables devices to 
transmit more information at a higher 
data rate than current fhss systems.



How DSSS WorksHow DSSS Works

DSSS combines a data signal at the sending station 
with a higher data rate bit sequence

The process of direct sequence begins with a 
carrier being modulated with a code sequence.

The number of “chips” in the code will determine 
how much spreading occurs, and the number of 
chips per bit and the speed of the code (in chips 
per second) will determine the data rate.



Direct Sequence SystemsDirect Sequence Systems

802.11 — 1 or 2 Mbps
802.11b — 5.5 and 11 Mbps
802.11a — 54 Mbps
802.11g — 54 Mbps



ChannelsChannels



DSSS channel frequency assignmentsDSSS channel frequency assignments



DSSS nonDSSS non--overlapping channelsoverlapping channels



Comparing FHSS and DSSSComparing FHSS and DSSS

Narrowband interference
Co-location
Cost
Equipment compatibility & availability
Data rate & throughput
Security
Standards support
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