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3

× ×Channel

 2 cos 2 cf t

݉ ݐ
ݔ ݐ y ݐ

 2 cos 2 cf t

v ݐ
LPF ෝ݉ ݐ

Modulator Demodulator

ൌ ݔ ݐ
Message

(modulating signal)

௖݂ 2 ௖݂െ2 ௖݂ െ ௖݂
݂

௖݂െ ௖݂

݂݂

ܯ ݂ ܺ ݂ ܸ ݂

    
 

  

 

2 cos 2 2 cos 2c c

x t

v t

m t f t f t  



LPF  m t

Key equation:
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[Demo_DSBSC_Sound_ReadWAV.m]



In the time domain…
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Note the oscillation at 
twice the carrier frequency



DSB-SC (Zoomed in time)
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Note how the baseband signal 
݉ ݐ becomes the envelope of 
the modulated signal x ݐ .

Note the delay caused by the LPF.

1 1.0005 1.001 1.0015 1.002 1.0025 1.003 1.0035 1.004 1.0045 1.005
-2

-1

0

1

2

Seconds

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

x 104

0

0.05

0.1

0.15

0.2

Frequency [Hz]

M
ag

ni
tu

de



1 1.0005 1.001 1.0015 1.002 1.0025 1.003 1.0035 1.004 1.0045 1.005
-2

-1

0

1

2

Seconds

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

x 104

0

0.05

0.1

0.15

0.2

Frequency [Hz]

M
ag

ni
tu

de

(Zoomed in time)
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In the time domain… we expect
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In the time domain…
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When the sampling rate 
is not fast enough,…
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The problem with sampling rate
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This is the plot of  ݒ ݐ
when we don’t connect 
the dots
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