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*OFDM 

Orthogonal frequency-division multiplexing 
(OFDM), is a frequency-division multiplexing 
(FDM) scheme used as a digital multi-carrier 
modulation method. A large number of closely-
spaced orthogonal sub-carriers are used to carry 
data. The data is divided into several parallel data 
streams or channels, one for each sub-carrier. 
Each sub-carrier is modulated with a conventional 
modulation scheme (such as BPSK, QPSK, 8PSK, 
16QAM) 
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*OFDM 



OFDM tolerates environments with high RF 
interference. 
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Common 

2.4GHz 2.4GHz/5.8GHz 2.4GHz 

Uncommon 

Treadmills Smart Meters 

2.4 / 5GHz 

*sources of interference 



Most forms of digital transmission involve modulating 
a pair of summed sine waves that differ in phase by 
90°.  A Sine wave for the In-phase component and a 
Cosine wave for the Quadrature component. 
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*digital modulation 



The modulation signal can 
be represented by the 
vector sum of the in-
phase (I) and quadrature 
(Q) components. 

 

*digital modulation 



If you change the phase relationships between the 
two sine waves, the result is called phase shift keying 
(PSK). A common types of PSK are Binary phase shift 
keying (BPSK).  In this modulation the phase of the I 
component may change in 180 degrees (0° and 180°). 
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*changing components… 



In QPSK the both 
components may change 
with a difference between 
them of 90°.  In this 
modulation have four 
combinations with two 
bits per symbol. 
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*changing components… 



In 8PSK as in QPSK the both 
components change in 45 
degrees, so, in this case 
have eight combinations 
with three bits per symbol.  
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*changing components… 



*multi-path problem  



*slow the symbol rate 



*Improve the throughput - 
use more than one carrier! 



*inter symbol interference 



OFDM is simple in concept, even though its 
implementation is complex. Mathematically, it 
can be implemented by using an Inverse Fast 
Fourier Transform (IFFT) in the transmitter and 
conversely an FFT in the receiver.  
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*constellation display 



*constellation display 



*data and pilot carriers 



*characteristics in WiMAX 



*OFDM is very pervasive 
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*thanks… 


