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▪ Four different phase states in one symbol period

▪ Two bits of information in each symbol

Phase:        0   π/2   π   3π/2 → possible phase values

Symbol:    00    01    11      10

Note that we choose binary representations so an error between two 

adjacent points in the constellation only results in a single bit error

▪ For example, decoding a phase to be π instead of π/2 will result in 

a "11" when it should have been "01", only one bit in error.

QPSK - Quadrature Phase Shift Keying
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▪ Now we have two basis functions

▪ Es = 2 Eb since 2 bits are transmitted per symbol

▪ I = in-phase component from sI(t).

▪ Q = quadrature component that is sQ(t).
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QPSK RF Signal BW

▪ null-to-null RF BW = Rb = 2RS (2 bits / one symbol time) = 2 / Ts

▪ double the BW efficiency of BPSK → or twice the data rate in same 
signal BW
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▪ BER is once again related to the distance 

between constellation points.

◼ d is distance between nearest constellation points.

◼



5



6

 QPSK Transmission and Detection Techniques
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◼ the maximum phase shift of the transmitted signal 

at any given time is limited to ± 90o
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The spectrum of an OQPSK signal is identical to 

that of a QPSK signal, hence both signals occupy 

the same bandwidth
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