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Expresiones para los pulsos retardados (Ejemplo N = 4)
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Modulaci

´

on DSSS - Diagramas de bloques Tx y Rx

Diagrama de bloques del transmisor
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Diagrama de bloques del receptor
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Canales discretos equivalentes
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Respuestas conjuntas transmisor/receptor/canal
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´
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Canales discretos equivalentes

I
A tiempo de s´ımbolo

p[n] = p(t)
��
t=nT

= p(nT) relaciona q[n] con A[n]: q[n] = A[n] ⇤ p[n] + z[n]

I
A tiempo de chip
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c

) relaciona v[m] con s[m]: v[m] = s[m] ⇤ d[m] + z

c
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Canal discreto equivalente - Ejemplo

Canal discreto equivalente a tiempo de s´ımbolo

p[n] =
N�1X

m=0

N�1X

`=0

x[m] · x

⇤[`] · d[nN + `� m]

Factor de ensanchado N = 10
I

Secuencia de ensanchado

x[0], x[1], x[2], x[3], x[4], x[5], x[6], x[7], x[8], x[9]

Canal discreto equivalente a tiempo de chip

d[m] = a · �[m] + b · �[m � 2] + c · �[m � 14]

I
Valores no nulos de d[nN + `� m]

F
nN + `� m = 0

F
nN + `� m = 2

F
nN + `� m = 14
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Canal discreto equivalente - Ejemplo (II)

Caso nN + `� m = 0 ) d[nN + `� m] = a

I
n = 0 ! `� m = 0 ! ` = m

N�1X

m=0

x[m] · x

⇤[m] =
9X

m=0

|x[m]|2 = a1

Caso nN + `� m = 2 ) d[nN + `� m] = b

I
n = 0 ! `� m = 2 ! ` = m + 2

N�1X

m=0

x[m] · x

⇤[m + 2] =
7X

m=0

x[m] · x

⇤[m + 2] = b1

I
n = 1 ! N + `� m = 2 ! ` = m � 8

N�1X

m=0

x[m] · x

⇤[m � 8] =
9X

m=8

x[m] · x

⇤[m � 8] = b2
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Canal discreto equivalente - Ejemplo (III)

Caso nN + `� m = 14 ) d[nN + `� m] = c

I
n = 1 ! N + `� m = 14 ! ` = m + 4

N�1X

m=0

x[m] · x

⇤[m + 4] =
5X

m=0

x[m] · x

⇤[m + 4] = c1

I
n = 2 ! 2N + `� m = 14 ! ` = m � 6

N�1X

m=0

x[m] · x

⇤[m � 6] =
9X

m=6

x[m] · x

⇤[m � 6] = c2

Canal discreto equivalente

p[n] = (a ⇥ a1 + b ⇥ b1) · �[n]
+ (b ⇥ b2 + c ⇥ c1) · �[n � 1]
+ (c ⇥ c2) · �[n � 2]
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Canal discreto equivalente - Ejemplo (IV)

Secuencia de ensanchado

m 0 1 2 3 4 5 6 7 8 9
x[m] +1 �1 +1 �1 �1 �1 +1 +1 �1 �1

Valores relacionados con p[n], para a = 1, b = � 1
4 , c = 1

2

a1 = 10, b1 = �2, b2 = 0, c1 = +2, c2 = 0

p[n] =
21
2
�[n]� 1

2
�[n � 1]

I
T

´

erminos relacionados con la ISI

N�1X

m=0

x[m] · x

⇤[m � k

a

],
N�1X

m=0

x[m] · x

⇤[m + k

b

]
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