EE4601
Communication Systems

~Lecture 12
Partial Response Signals
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Objective: Signals with a baud rate of 2W symbols/sec in a bandwidth of W Hz

9©2007, Georgia Institute of Technology (lect12.2)



-~

Partial response signaling

Assume that P(f) has the following form

at)= > an 6(t'nT) c(t) {C }
" () n O X
{a) N N T
k T 4

Hy(f) = rect <%> _ { (1) L{Sle< 144

where W = 1/2T i.e., the baud rate is R = 1/T = 2W symbols/sec

P(f) = (1+e 1) Hy(f)
_ Jm fT —jnfT
= 2¢7Im/T (e +2€ ) Hy(f)
= 2cos(mfT)e ™ T Hy(f)

= 2cos(mfT)e ™ Trect (%)
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Duobinary
[ 2cos(mfT)e ™M | f| < W
P = { 0 else
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To get p(t) we write

{P(f) = Hn(f) + HN(f)ej%fT} — {p(t) = sinc <T> + sinc (—

p(t)

t t—=T

T

)
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Duobinary

at)= zn a o(t-nT) o) | Ck}

— T p(t)
{a) T

c(t) = zn: a,p(t —nT)
cr = c(kT) = zn: anp((k —n)T) = zn: A Pk—n

. 1 j=01
But p; =p(jT) = {0 ‘;7&01

Therefore, ¢, = a4+ ar_1

Since aj, € {—1,+1} ¢ € {—2,0,2} (3-level)

ag = —1 or + 1. This is called decision feedback detection.
Problem : Errors due to noise propagate, i.e., ax = ¢ — ap_1.

If ap_1 is in error then dy is likely to be in error.

\

We can recover {ay} from {c;} by ay = ¢y — ax_1 assuming an initial value, e.g.

/
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Precoding
{a}
d e {01 k
(b ) & 104 - od Impulse a(t)
.t J =20l T generator
b.e {0.1} ] D 01
logic 1-+1
D-flip flop
,,,,,,, Sameasbefore
) o) {c}
A (), O
L !
77777777777777 ry
dk:bk@dk_lzbk+dk_1(m0d 2)
Example:
{br} o 0 1 1 1 0 1T 0 0 O
(¢} 1 1 1 0 1 0 0 1 1 1 1
{ar} +1 +1 +1 -1 +1 -1 —1 +1 +1 41 +1
{ci} +2 42 0 0 0 -2 0 42 42 +2
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g Modified Duobinary A

+2 if b, =0
N h =
ote that ¢ 0 if b =1
Therefore {b;} can be recovered from {ay} by using symbol by symbol detection.
a,
d ] k
{bk} /_D <& 104 I~ Impulse a(t)
NG J A5t | generator
LI » 0--1
1-+1
______ Sameasbefore
3 o {c
O (F) n @ L~
N N KT
‘
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a(t) =>n CLn(S(t — nT), dp = b D dj_o, c, = ap — ap_o.
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Modified Duobinary

P(f) = (1—=e ™) Hy(f)
= joe it (632” T et
72
— j2Hy(f)sin 2 fTe 72T
B {2sin27rfTeﬂ'<ﬂ/2—2ﬂfT> |f] < 1/2T

) H(f)

0 f| > 1/2T

IP(F)] arg(P(f))
\ 2
N\,

-W=-1/2T W=1/2T
+ -T1/2
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Modified Duobinary Pulse

P(f) = Hx(f) —e "™ THy(f)
= sinc(t/T) — sinc((t — 27")/T)
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g Modified Duobinary with Precoding A

Example:
{br} o o 1 1 1 O 1 0 0 O
{de}y 11 1 1 0 0 1 0 0O O 0 0
{ar} +1 +1 +1 +1 -1 -1 +1 -1 -1 -1 -1 -1
{cr} o 0 -2 -2 2 0 -2 0 0 O
20 =1
Note: ck—{o it b =0
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