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 The study considered in two kinds of signals. 

They are Pseudo Random Binary Signal (PRBS) 

and Autocorrelation Function Signal (ACF). 

These signals are commonly use in System 

Identification technique.  

 

 1.Pseudo Random Binary Sequence (PRBS) is 

basically a random binary number generator.  

 

 2. Autocorrelation Function (AFC) is a 

function shows the relationship between the 

signal and a time-shifted version of itself.  

 



There are two types of  PRBS and they are ,QRC (Quadratic 

Residue Code)and MLS(Maximum Length Sequences),but we 

used   Maximum Length Sequence (MLS)  in this study. 

 

 The length of MLS is given by N = 2n – 1 where  (n)  is an 

integer . This can be generated by an  n  stage shift register 

with the first stage determined by feedback of the appropriate 

modulo two sum of  the last stage and one or two earlier 

stages. 

n is the number of Flip-Flops 

(shift registers) and Modulo two 

 addition is the logic function  

“XOR” 
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•Writing PRBS for 8 stages shift register using Microsoft Excel . 
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 •Write source code for PRBS Generator and obtained result from the source code. 

•Write source code for ACF of PRBS and obtained result from the source code. 
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•Verify result obtained  from the m-file by simulating the PRBS using Simulink. 
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•Simulate real condition circuit using Proteus7. Verify the graph obtained from 
MProteus7's oscilloscope with data obtained from Matlab Simulik's scope. 
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 •Build circuit based on Proteus7 circuit simulation. Verify data obtained from real 
oscilloscope with Proteus7 oscilloscope. 



Our assignment is to do number 7 form the 
previous table. 

 

 3.1 Calculating PRBS manually: 

 In No.7 ,the n=8 ,where n = number of shift 
register (SR1, SR2, 
SR3,SR4,SR5,SR6,SR7,SR8). 

 

N = 2n – 1 = 28 – 1 = 255   so,the  MLS is 255. 

 

  That means it going to repeat it self after 
255 clocks (one period). 

 



Here we used the famous 

MATLAB software to craete a 

PRBS generator.  We done  it in 

two ways. The first way using 

Simulink Blocks and the second 

way using M-File coding. 
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Initial Condition: 

n=8, N=255 

i=1 

Output Sequence , 

b= X-OR(SR2, SR3,SR4,SR8) 

b==0 Update output 

i=i+1 

Change ‘0’ to ‘-1’ 

Update Output 

i<N+1 

PLOT PRBS 
OUTPUT 
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PRBS signal 

L=length (output) 

U=output 
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i=1 

 

 

 

 

 

 

 

 

 

 

ushft = Shift u 1 step to 
right 

ushft = u 

X =sum(y.*ushft)/L 

 

i<N+1 
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Plot ACF , X 

i==1 













 Based on the results and discussions above, when we 
generate the PRBS and Autocorrelation using both M-file 
and Simulink, basically the result will be the same for any 
given n and N. The results for Clock and PRBS signal are 
the same and not exactly the same for Autocorrelation 
signal. Manually and hardware are the same also. The big 
difference between them is the zeros ( manually and 
hardware)and negative ones(software).   

 

  It can be concluded that the simulations done using 
various tools & software's validates the result of each 
other: the source code written using m-file had been 
validated via simulation using Simulink, while the result 
obtained from the real circuit is similar to the simulation 
done using Protuse7. It can be concluded that the 
assignment had been completed with great success.   
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