
UNIT1, M5: Concept of Single side band generation and detection  

 

NOTES: 

Introduction: 

The Amplitude modulated signal has two sidebands and a carrier. Since, the two sidebands carry the 

same information, there is no need to transmit both sidebands. We can eliminate one sideband. 

The process of suppressing one of the sidebands along with the carrier and transmitting a single 

sideband is called as Single Sideband Suppressed Carrier system or simply SSBSC. 

 

 

Fig:  Representation of amplitude modulated wave in the frequency domain. 

 

Fig: Single Sideband supressed carrier 

• By removing some of the components of the ordinary AM signal it is possible to significantly 

improve its efficiency. 



 

Improvement in efficiency in terms of Power and Bandwidth Requirement 

Bandwidth Required for AM transmission  = 2 fm 

Whereas for SSB transmission it is = fm 

Power required for transmission of AM with modulation Index = 50% 

                     Pt = 1.125 Pc 

Whereas for SSB transmission it is 0.0625 Pc 

Thus resulting in Power Saving of 94.4 % 

 

 

Single Sideband Modulation (SSB) 

SSB TECHNIQUES 

A Sideband is a band of frequencies, containing power, which are the lower and higher frequencies 

of the carrier frequency. Both the sidebands contain the same information. The representation of 

amplitude modulated wave in the frequency domain is as shown in the following figure. 

 

Double Sideband Full Carrier 



Both the sidebands in the image contain the same information. The transmission of such a signal 

which contains a carrier along with two sidebands, can be termed as Double Sideband Full Carrier 

system, or simply DSB-FC. It is plotted as shown in the following figure. 

 

Double Sideband Suppressed Carrier 

If this carrier is suppressed and the power saved is distributed to the two sidebands, such a process is 

called as Double Sideband Suppressed Carrier system, or simply DSBSC. It is plotted as shown in 

the following figure. 

 

SINGLE SIDEBAND (SSB):  

The SSB-SC or SSB system, which transmits a single sideband has high power, as the power allotted 

for both the carrier and the other sideband is utilized in transmitting this Single Sideband (SSB). 

 

Sideband Modulation – Advantages 

Bandwidth or spectrum space occupied is lesser than AM and DSB signals. 

Transmission of more number of signals is allowed. 



Power is saved. 

High power signal can be transmitted. 

Less amount of noise is present. 

Signal fading is less likely to occur. 

 

Sideband Modulation – Disadvantages 

The cost of a single side band SSB receiver is higher than the double side band DSB counterpart be a 

ratio of about 3:1. 

The average radio user wants only to flip a power switch and dial a station. Single side band SSB 

receivers require several precise frequency control settings to minimize distortion and may require 

continual readjustment during the use of the system. 

The generation and detection of SSB signal is a complex process. 

Quality of the signal gets affected unless the SSB transmitter and receiver have an excellent frequency 

stability. 

Sideband Modulation – Applications 

For power saving requirements and low bandwidth requirements. 

In land, air, and maritime mobile communications. 

In point-to-point communications. 

In radio communications. 

In television, telemetry, and radar communications. 

In military communications, such as amateur radio, etc. 

 

 

 

 

 

 

 

 

 

 

 

 

 



ILLUSTRATION TO SHOW POWER SAVING WITH SIDEBAND 

TECHNIQUES 

 

 

 

 

 



SSB WAVEFORMS 

 

 

 

 



BALANCED MODULATOR 

 

 

 



 



 

 

SSB TRANSMISSION 

There are three methods used for SSB Transmission. 

Filter Method 

Phase Shift Method 

Third Method 

FILTER METHOD 

 

A crystal controlled master oscillator produces a stable carrier frequency fc (say 100 KHz) 

This carrier frequency is then fed to the balanced modulator through a buffer amplifier, which isolates 

these two stages. 

The audio signal from the modulating amplifier modulates the carrier in the balanced modulator. 

Audio frequency range is 300 to 2800 Hz. The carrier is also suppressed in this stage but allows only 

to pass the both side bands. (USB & LSB). 

A band pass filter (BPF) allows only a single band either USB or LSB to pass through it, depending 

on the requirements. 

If we want to pass the USB then LSB will be suppressed.  

In this case fc = 100 KHz 



Audio range = 300 - 2800 Hz 

USB frequency range  = fc + 300 to fc + 2800 

= 100000 + 300 to 100000 + 2800 

= 100300 to 102800 Hz 

So this band of frequency will be passed on through the USB filter section 

This side band is then heterodyned in the balanced mixer stage with 12 MHz frequency produced by 

crystal 

 

Three Major Types of SSB Filters. 

LC Filter 

Disadvantages: Sharp filter response curve is needed, however to achieve this the Q of the 

tuned circuits used must be very high 

As the transmitting frequency is raised, so must the Q be raised, until a situation is reached 

where the necessary Q is so high that there is no practicable method of achieving it. 

Multistage LC filters cannot be used for RF values much greater than about 100KHz, Above 

this frequency the attenuation outside the band pass is insufficient.  

 

Mechanical Filter 

Mechanical filters can be used at frequencies up to 500 kHz. 

Advantages: small size, good bandpass, very good attenuation characteristics and an 

adequate upper frequency limit 

 

Crystal or Ceramic Filters 

Crystal or ceramic filters can be used up to about 20 MHz   

They are cheaper, but are preferable only at frequencies above 1 MHz 

 

 

Demodulation/Detection of SSB signal 

The process of extracting an original message signal from SSBSC wave is known as detection or 

demodulation of SSBSC. Coherent detector is used for demodulating SSBSC wave. 

In order to demodulate SSB signal, it is necessary to reintroduce the carrier. To achieve this two 

main elements are required: 

Local oscillator:   The local oscillator signal is needed to provide the locally produced carrier signal to 

re-introduce into the signal.  

Mixer:   The mixer is used to mix the local oscillator signal and the incoming single sideband signal 

together. The output from the mixer is the demodulated audio signal. 



 

Coherent Detector 

Here, the same carrier signal (which is used for generating SSBSC wave) is used to detect the 

message signal. Hence, this process of detection is called as coherent or synchronous detection. 

In this process, the message signal can be extracted from SSBSC wave by multiplying it with a carrier, 

having the same frequency and the phase of the carrier used in SSBSC modulation. The resulting 

signal is then passed through a Low Pass Filter. The output of this filter is the desired message signal. 

 

Sideband Modulation − Advantages 

Sideband Modulation − Advantages 

• Bandwidth or spectrum space occupied is lesser than AM and DSB signals. 

• Transmission of more number of signals is allowed. 

• Power is saved. 

• High power signal can be transmitted. 

• Less amount of noise is present. 

• Signal fading is less likely to occur. 

 

Single Sideband Modulation − Disadvantages 

The cost of a single side band SSB receiver is higher than the double side band DSB counterpart. 

The generation and detection of SSB signal is a complex process. 

Quality of the signal gets affected unless the SSB transmitter and receiver have an excellent 

frequency stability. 

Single Sideband Modulation − Applications 



The applications of SSB modulation are − 

• For power saving requirements and low bandwidth requirements. 

• In land, air, and maritime mobile communications. 

• In point-to-point communications. 

• In radio communications. 

• In television, telemetry, and radar communications. 

• In military communications, such as amateur radio, etc. 

 


