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EE123
Digital Signal Processing

Lecture 27

Based on lecture notes by Prof. Murat Arcak M. Lustig,  EECS UC Berkeley

Lab 3 - Part I

• Be careful! cables can become 
Antennas.......
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Last Part of Lab

• Learn about Digital Communication
•
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Digital Communication
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Frequency Shift Keying
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Demodulation
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Demodulation
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Magnitude Response
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Consider one of the poles:

Magnitude of products is product of magnitudes

M. Lustig,  EECS UC Berkeley

Magnitude Response Example

H(z) = 0.05
1 + z�1

1� 0.9z�1

|H(z)| = 0.05
|v2|
|v1|

Example:
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Phase response

H(ej!) = ej!nd

|H(ej!)| = 1

$ h[n] = �[n� nd]

arg[H(ej!)] = �!nd

Example:

ARG is the wrapped phase
arg is the unwrapped phase

-
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Group delay

grd[H(ej!)] = � d

d!
{arg[H(ej!)]}

To characterize general phase response, look at the group delay:

For linear phase system, the group delay is nd
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Group delay
grd[H(ej!)] = � d

d!
{arg[H(ej!)]}

Input

Output

w1 w2

w1w2

For narrowband signals, phase response 
looks like a linear phase
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Group delay math

arg of products is sum of args
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Group delay math

Look at each factor:
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Look at a zero lying on the real axis








