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Binary Modulated Bandpass Signals
Digitally modulated bandpass signals are 
generated by using the complex envelops for 
AM, PM, FM or QM (quadrature modulation) 
signaling.
For digital modulated signals, the modulating 
signal m(t) is a binary or multilevel digital 
signal.
The most common binary signaling techniques 
are as follows:

On-off keying (OOK), also called amplitude shift 
keying (ASK). 
Binary phase-shift keying (BPSK).
Frequency-shift keying (FSK)
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On-Off Keying
Also called amplitude shift keying (ASK), which 
consists of keying (switching) a carrier sinusoid on and 
off with a unipolar binary signal. 
OOK is identical to unipolar binary modulation on a 
DSB-SC signal.
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OOK Spectrum
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OOK Generation
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OOK Demodulation
OOK may be detected by using either an envelope 
detector (noncoherent detection) or a product detector 
(coherent detection).
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Binary Phase-Shift Keying (BPSK)
BPSK consists of shifting the phase of a carrier 0° or 
180° with a unipolar binary signal. BPSK is equivalent 
to PM or DSB-SC with a polar binary modulation.
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BPSK 
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Spectrum of BPSK
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BPSK Generation 
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BPSK Demodulation
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Differential Phase-Shift Keying (DPSK)

PSK signals cannot be detected incoherently.
In differential encoding, the information is conveyed by 
phase shifts between any two successive signal intervals.

Message

Encoded

1 01 1 0 0 1 0
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DPSK Generation
Differential encoding and decoding:

Decoding is obtained by the simple rule:

that is realized by the circuit shown
right.
Note that no local oscillator is required
How would you construct the encoder?
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DPSK Demodulation 

In practice, DPSK is often used instead of BPSK, because 
the DPSK receiver does not require a carrier 
synchronizer circuit.
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Frequency-Shift Keying (FSK)
FSK consists of shifting the frequency of a carrier from 
a mark frequency to a space frequency according to 
the baseband binary signal. FSK is identical to FM with 
a binary modulation.
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FSK Generation (1)

The FSK signal can be characterized as one of two 
different types, depending on the method used to 
generate it. One type is called discontinuous-phase 
FSK. It is generated by switching the output line 
between two different oscillators.
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Discontinuous-Phase FSK
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FSK Generation
Another type is called continuous-phase FSK. It is 
generated by feeding the data signal into a frequency 
modulator.
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Example

Spectrum of the Bell-Type 103 FSK Modem
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PSD of FSK

The PSD for the complex envelope of the continuous-
phase FSK signal is
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PSD of FSK (con’t)
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FSK Demodulation
FSK can be detected by using either a frequency 
(noncoherent) detector or two product detectors 
(coherent detection).
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Homework
LC 5-46, 5-47, 5-52, 5-53
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