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TSKS02 Telecommunication - Lecture 5

Momentary phase:

Frequency deviation:

Momentary frequency:

Signal:

Peak frequency dev.:

Frequency mod. idx:
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Momentary phase:

Signal:

Frequency mod. idx:

Peak frequency dev.:

Frequency deviation:

Momentary frequency:
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Phase Modulation Frequency Modulation
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Sent signal:

Derivative:

Envelope detector gives us:

BP or HP filter gives us:

For PM:

Integrate: Filter!
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As for PM:     Derivative, envelope detection and HP/BP filter gives us:

For FM:

Then: Done!
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Output SNRInput SNR

PM

WGN

Bandlimited WGN Bandlimited 
white noise

Bandlimited 
noise
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Output SNRInput SNR

PM

WGN

Bandlimited WGN Bandlimited 
noise

Bandlimited 
noise
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nT
x(t) y[n] ������
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, ( )sfX θ

θ

A
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,
1WT–WT

( )( )� −
m

fmX sθ

θ

A

11/2–1/2 WT–WT–1
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Afs
[ ]θX

~

θ
11/2–1/2 WT–WT–1
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A
( )fX

f
fsW–W
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m

fmXfX ss

~
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Time domain:

Frequency domain:

PAM

p(t)
y[n] z(t)

z(t) = y[n] p(t – nT)Σ
n

Z( f ) =  P( f ) Y [ f T ]

1
( )tp

t
T–T

Examples:

[ ]ny

t
1–1

t
1–1

( )tz
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fsW–W

Afs

[ ]θY

θ
11/2–1/2 WT–WT–1

Afs

[ ]TfY

f
fsfs/2–fs/2 W–W–fs

( )fP

f

Z( f ) =  P( f ) Y [ f T ]

f
fsfs/2–fs/2 W–W–fs

P(0)Afs
( )fZ
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fsW–W

Afs

[ ]θY

θ
11/2–1/2 WT–WT–1

Afs

[ ]TfY

f
fsfs/2–fs/2 W–W–fs

( )fP

f

Z( f ) =  P( f ) Y [ f T ]

f
fsfs/2–fs/2 W–W–fs

A ( )fZ

fs/2–fs/2

1/fs
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