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0.1 Static DFE Equalization (LTI Channel)
0.1.1 Static Channel Model
Let us consider the general case for transmitting a discrete-time binary signal, X, through an LTI channel (Fig. 2):
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Figure 1: Channel equalization.
0.1.2 DFE Model
The goal of the Rx equalizer will be to re-construct a time-delayed version of X as the discrete-time binary signal, Y.
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Figure 2: DFE Model.
To achieve this goal, the DFE from Fig. 2 will be used:
N
Ys = CoB + ZCiYLe_jw(ZT). (1)
i=1
For the simple case where the transmit filter G is an ideal pulse generator, P:
B =XPH. 2)
1, 0<5tLT
_ _ 3)
0, otherwise.
Break the loop: In an ideal world, the DFE would reconstruct the original signal before sampling it:
Yy = X Pe iw(P=1), )

where D sets the sampling point right before the data is flopped.
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Substituting (2), and (4) into (1), the DFE can therefore be expressed as:

N
Ys =CoXPH + Z C’iXpefjw(iT+D7T)'

=1

N
Ys Z —jw(iT+D—T)
Y = C()HP + P Cie J .

i=1

0.1.3 Signal Sampling

s(t,D) & ié(t— (nT + D))

5(t,D):5(t—D)*i5(t—nT)

Thus,

$(D) £ §{s(t,D)}

o0

2me WD 2k
s(0) = 3 (e )
k=—o00

0.1.4 Amplitude Equalization

Y. .
< = Vt =iT + D

N
e P = CoHP + Py Cie 70D "yt =T 4+ D
=1
Part1,t = D:
e P = CyHP, t=0D
§(t— D) =Cohp(t) t=D
Co =1/hp(D)
Part2,t =:T"+D 1> 0:

N

P Cie DT — ¢l _ CuHP, t=iT+D i>0
=1
N

Py CedlTHD=T) = =il _ CuHP, t=iT+D i>0
i=1

If we want to use arbitrary filter ' with feedback coefficients:
Ci=>F Ci, i > 0.

Thus we get

al . —iwD _ CyHP
PZCie—]w(zT-i-D—T) _ 6#07 t=iT+D i>0
=1

MA Laforge: DFE Filtering

&)

(6)

)

®)

(€))
(10)

(1)

(12)

13)
(14)
5)

(16)

a7

(18)

19)



0.2. Matrix Test 3

0.2

Matrix Test

V=2ZI
Z11 %12 " Zln
221 %22 "' Zon
Znl 2Zn2 " Znn
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