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I.) 	 q) Equalisers are designed to minimize the inter symbol interference (ISI) present at the slicer in the 
.feCeiver ofa .baseband digital communication system. Their purpose is to compensate for unknown or 
varying channels while not increasing the noise too much in order to improve the bit error rate (BER) at the 
receiver output. 

Zero forcing equalizer 

Is a linear sampled data (digital) filter which attempts to convert the sanlpled pulse response P(z) at the 
equalizer input into a discrete delta fimction at the equalizer output, Le., ... I,O,O..... To achieve this the 
equalizer response is given by HE(z)= IIP(z). IfP(z) is FIR., thenHE(z) will be I1R, which can cause stability 
problems. Consequently. HE(z) is often approximated by an FIR filter which may be designed to force a 
finite number of zeros around the wanted pulse. Zero forcing equalizers can suffer from significant noise 
magnification ifP(z) has nulls in its spectrum P(flOJT). 

Decision feedback equalizer 
~ 

Essentially a modified IIR equalizer when~ the slicer is moved inside the feedback filter. Thus lSI in the 
channel response is cancelled by feeding back delayed decisio~ from the slicer with appropriate 
weightings. This is a non-linear filter and its main advantage }e.-the elimination ofnoise on the fed back 
decisions. Consequently there is uo noise magnification and an improvement in the BER compared with a 
conventional IlR based equalizer. However at high noise levels we can no longer assume that the fed back 
deCisions are correct and so lSI is no longer cancelled correctly. leading to more decision errors. . 
Consequently an error burst occurs which wi11last until the correct data is re-established in the feedback 

.~~gisters. This degrades performance. but it is still usually better than a zero forcing equalizer. 
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