
Communication Systems

Lecture 10
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Amplitude Modulation: Single Sideband
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Time Domain Representation of SSB Signals
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Time Domain Representation of SSB Signals
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Transfer function of a Hilbert transformer

6



Time Domain Representation of SSB Signals
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Time Domain Representation of SSB Signals

• SSB signal can be expressed in terms of m(t) 
and its Hilbert transform
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Time Domain Representation of SSB Signals
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SSB Generator
• Selective Filtering using filters with sharp cutoff characteristics.  Sharp cutoff filters are 

difficult to design. The audio signal spectrum has no dc component, therefore , the spectrum 
of the modulated audio signal  has a null around the carrier frequency. This means a less than 
perfect filter can do a reasonably good job of filtering the DSB to produce SSB signals.

• Baseband signal must be bandpass

• Filter design challenges

• No low frequency components

cc   
0

11



SSB Demodulation
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SSB vs. AM

• Since the carrier is not transmitted, there is a reduction by 67% of 
the transmitted power (-4.7dBm). --In AM @100% modulation: 2/3 
of the power is comprised of the carrier; with the remaining (1/3) 
power in both sidebands.

• Because in SSB, only one sideband is transmitted, there is a further 
reduction by 50% in transmitted power 

• Finally, because only one sideband is received, the receiver's 
needed bandwidth is reduced by one half--thus effectively reducing 
the required power by the transmitter another 50% 

• (-4.7dBm (+) -3dBm (+) -3dBm = -10.7dBm).

• Relative expensive receiver
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Telephone Channel Multiplexing
Almost all long-haul telephone channels were multiplexed 
by FDM using SSB signals.
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Amplitude Modulation: Vestigial Sideband (VSB)
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VSB TransceiverVSB Shaping Filter
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Other Facts about VSB

• Envelope detection of VSB+C

• TV: Figure 4.24

• DSB, SSB and VSB

– DSB bandwidth too high 

– SSB: baseband has low 
frequency component, receiver 
cost

– Relax the filter and baseband

requirement with modes increase 
in bandwidth
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Comparison

AM

DSB

QAM 1 2

  Common types & modulated signal

       1. AM:       ( ) [1 ( )]cos(2 )

       2. DSB:     ( ) ( ) cos(2 )

       3. QAM:  ( ) ( ) cos(2 ) ( )sin(2 )
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AM Broadcasting

• History

• Frequency

– Long wave: 153-270kHz

– Medium wave: 520-1,710kHz, AM radio

– Short wave: 2,300-26,100kHz, long distance, SSB, VOA

• Limitation

– Susceptibility to atmospheric interference

– Lower-fidelity sound, news and talk radio

– Better at night, ionosphere.
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Questions?


