
M-ARY PHASE SHIFT 
KEYING

Introduction



M-ary PSK

■ In BPSK, the output of modulator is one bit a time and it has two 
symbols.

■ Hence whenever the symbol is changed, the phase shift is,

phase shift in BPSK= 𝟐𝝅/number of symbols = 
𝟐𝝅

𝟐
= 𝝅 𝒐𝒓 𝟏𝟖𝟎 𝒅𝒆𝒈𝒓𝒆𝒆

▪ In QPSK two successive bits are combined to form  4   district symbols.

▪ Hence whenever the symbol is changed, the phase shift  is,

phase shift in QPSK = 𝟐𝝅/number of symbols  =  2𝝅/𝟒 = 𝝅/2 or 90 degree

▪ This can extend further for ‘N’ bits in symbol. Then there will be  𝟐𝑵 M  
possible symbols

hence whenever the symbol is changed, the phase  shift is,

phase shift in M-ary PSK = 𝟐𝝅/number of symbols  = 2 
𝝅

𝑴

▪ the duration of each symbol will be,  Ts=  N Tb



continue

▪ Since there are M – symbols,   this method is called  
M- ary PSK

▪ The transmitted waveform equation for this M-ary PSK is,

s(t) =  𝟐𝑷𝒔 Cos (2𝝅𝑭𝒐𝒕 + ∅𝒎) and m=0,1,2,3---------------M-1, 

and the symbol phase angle given as,     ∅𝒎 =(2m +1) 
𝝅

𝑴



Bandwidth (BW) in M-ary PSK

■ The bandwidth in M-ary PSK is equal to the width of the 
main lobe, i.e.,

BW = Fs  - (-Fs) = 2Fs  =  2/Ts    since   Fs= 1/Ts 

with  Ts is the symbol duration and it

is equal to    Ts = N Tb

hence,  BW = 2 / N Tb           with  Tb=1/Fb

Hence BW =  2 / N(1/Fb)  = 2 Fb /N



M-ary PSK transmitter (generator)

■ The shown fig., shows the simplified M-ary PSK transmitter.

▪ The serial to parallel converter  forms a symbol of  ‘N’  successive bits, 

that means the output of this unit is  ‘n’ bit word.
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