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Chromatic dispersion is a critical factor that limits the quality of the received 
optical signal in high speed fiber optic communication systems. Chromatic 

dispersion introduces pulse broadening of transmitted signal and occurs due 
to the propagation delay variance of different spectral components of the 
transmitted signal. In order to minimize the performance degradation caused by 
pulse distortion and broadening, dispersion compensation is needed. Electrical 
dispersion compensation equalizer is a key and cost-effective element in 
optical communication systems in the presence of chromatic dispersion. The 
equalizer coefficients can be calculated or estimated adaptively according to 
an optimization criterion. There are two common optimization criteria, the zero 
forcing and minimum mean square error (MSE), where the latter is found to 
be more useful as it considers the noise enhancement. For the MSE criterion 
the equalizer coefficients can be estimated adaptively using the least mean 
square (LMS) method or analytically calculated using Wiener solution. In most 
researches of optical communication systems, the equalizer coefficients were 
estimated adaptively by using the LMS method. Here, an analytical solution 
is established for the electrical equalizer coefficients in on-off-keying optical 
communication systems. The solution is based on minimum MSE. The 
analytical results show a perfect match with computer simulation. In addition 
BER performance comparison with the adaptive LMS method reveals that the 
analytical solution performs better due to LMS excess MSE.
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