
Digital Modulation



2-2 INFORMATION CAPACITY, BITS, BIT RATE,
BAUD, AND MARY ENCODING

• The Shannon limit for information capacity is



Example:
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2-3 AMPLITUDE-SHIFT KEYING

• Simplest digital modulation technique.
• In amplitude-shift keying (ASK) modulation technique, a binary

information signal directly modulates the amplitude of an analog
carrier.

• ASK is similar to standard amplitude modulation except there are
only two output amplitudes possible.

• Amplitude shift keying is sometimes called digital amplitude
modulation (DAM).
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Or, ASK output
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Example: Determine the baud necessary to pass a 10 kbps binary 
signal using amplitude shift keying.

Solution: For ASK, N=1.
Here, 

So, 



2-4 FREQUENCY-SHIFT KEYING

• FSK is a form of constant-amplitude angle modulation similar to
standard frequency modulation (FM) except the modulating signal is
a binary signal that varies between two discrete voltage levels
rather than a continuously changing analog waveform.

• Consequently, FSK is sometimes called binary FSK (BFSK). The
general expression for FSK is



2-4 FREQUENCY-SHIFT KEYING



2-4 FREQUENCY-SHIFT KEYING



2-4 FREQUENCY-SHIFT KEYING

• As the binary input signal changes from a logic 0 to a logic 1 
and vice versa, the output frequency shifts between two 
frequencies: a mark, or logic 1 frequency (f୫), and a space, or 
logic 0 frequency (fୱ).
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2-5 PHASE-SHIFT KEYING

• Phase-shift keying (PSK) is another form of angle-modulated, 
constant-amplitude digital modulation.

2-5-1 Binary Phase-Shift Keying
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