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When 𝐴𝑐 < 𝐴𝑚 hence µ > 1 (overmodulation). In this case, the option of envelope detection is no longer viable. We then needto use synchronous demodulation. Note that synchronous demodulation can be used for any value of µ . The envelopedetector, which is considerably simpler and less expensive than the synchronous detector, can be used only for µ < 1
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The advantage of envelope detection in AM has its price. In AM, the carrier term does not carry any information, and hence, the
carrier power is wasted
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Example : Find the power content of the DSB-SC wave with single tone message and find the power efficiency
Solution
𝜑𝐷𝑆𝐵−𝑆𝐶 𝑡 = 𝑚 𝑡  𝑐(𝑡) = 𝐴𝑚 𝐜𝐨𝐬 (2𝜋𝑓𝑚𝑡)𝐴𝑐 𝐜𝐨𝐬 2𝜋𝑓𝑐𝑡 = [𝐴𝑚𝐴𝑐2

𝐜𝐨𝐬 2𝜋(𝑓𝑐 + 𝑓𝑚 𝑡 +𝐴𝑚𝐴𝑐
2
𝐜𝐨𝐬 2𝜋(𝑓𝑐−𝑓𝑚 𝑡 ] 

𝑃𝑈𝑆𝐵 =
𝐴𝑚𝐴𝑐
2

2

2
=𝐴𝑐 2𝐴𝑚2

8
and same for 𝑃𝐿𝑆𝐵 =

𝐴𝑐
2
𝐴𝑚

2

8

𝑃𝑇𝑜𝑡𝑎𝑙 = 𝑃𝑈𝑆𝐵 + 𝑃𝐿𝑆𝐵=𝐴𝑐
2
𝐴𝑚

2

4

Power Efficiency 𝜼 =𝑈𝑠𝑒𝑓𝑢𝑙 𝑃𝑜𝑤𝑒𝑟
𝑇𝑜𝑡𝑎𝑙 𝑃𝑜𝑤𝑒𝑟 =

𝑃𝑈𝑆𝐵
𝑃𝑇𝑜𝑡𝑎𝑙

= 𝑃𝐿𝑆𝐵
𝑃𝑇𝑜𝑡𝑎𝑙

= 𝐴𝑐 2𝐴𝑚2
8

/ 𝐴𝑐 2𝐴𝑚2
4
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 A scheme in which only one sideband is transmitted is known as single-sideband . (SSB) transmission, which requiresonly one-half the bandwidth of the DSB signal. i.e. we send either the upper sideband or the lower sideband of a DSB-SCsignal.
Why SSB Modulation? The basic AM has a carrier which does not carry information—Inefficient power usage The basic AM has two sidebands contain the same information—Additional loss of power DSBSC has two sidebands, containing the same information—Loss of power Standard AM and DSB-SC amplitude modulation techniques are wasteful of bandwidth because they both requiretransmission bandwidths of 𝟐𝑩𝒎Hz where 𝑩𝒎 is the bandwidth of the baseband modulating signal m(t). Therefore, the basic AM and DSBSC are bandwidth and power inefficient while SSB is bandwidth and power efficient.
 Modulation of SSB is similar to DSBSC. Only change the settings of the BPF (center frequency, bandwidth). Demodulation: similar to DSBSC (coherent or synchronous detection)

Amplitude Modulation: Single Sideband (SSB)
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Two methods are commonly used to generate SSB signals. The first method uses sharp cut-off filters to eliminate theundesired sideband, and the second method uses phase-shifting modulator to achieve the same goal.

This is the most commonly used method of generating SSB signals. In this method, a DSBSC signal is passed through a sharpcutoff filter to eliminate the undesired sideband. Such anoperation requires an ideal filter, which is unrealizable. It can, however, be realized closely ifthere is some separation between the passband and the stopband.
Two step process:
i.  Generate a DSB-SC signal;ii.  Filter out one of the sidebands using a BPF

Fortunately, the voice signal provides this condition, because its spectrum shows littlepower content at the origin . In addition, tests have shown that for speech signals, frequency components below 300 Hz arenot important. In other words, we may suppress all speech components below 300 Hz without affecting the intelligibilityappreciably.

Selective Filtering Method
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: SSB modulation uses two product modulators as shown belowPhase-Shifting Modulator :

Time domain signal for SSB

Frequency domain
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