
PRBS
Pseudo Random Binary Sequence



PROPERTIES

The maximal length LFSR (Linear feedback shift registers) 

generates data that is almost random. 
Maximal length (2^n) -1.
000..00 – A special case.
The problem: Choose the place for the 
XOR which provides the maximal 
length.  



The math behind it…

Any LFSR can be represented as a 
polynomial of variable X, referred to as the 
generator polynomial:
g = tap weights – 1/0 (for connection)
M = number of LFSR stages (9)
For us : G(X) = X^9 + X^6 + 1 



The math continues….

The generator polynomial is said to be 
primitive if it cannot be factored, and if 
it is a factor of (i.e. can evenly divide) 
X^N+1, where N = 2^m-1 (the length 
of the m-sequence). 
An LFSR represented by a primitive 
polynomial will produce a maximal 
length sequence.



Example of Primitive Polynomials



S – Edit   (6 xor 9)
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Figure 1. Maximal-length LFSR construction



VHDL simulation



VHDL simulation – test bench



S – Edit Simulation



VHDL Module  Simulation 
(3 XOR 5)



VHDL Module  Simulation
(1 XOR 6)



VHDL Module  Simulation
(6 XOR 9)
Maximal PRBS



L-Edit



L-Edit (2)


