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Codes in CDMA 

          Orthogonal codes        PN codes 
 
 
     Walsh code            M-Sequence    Gold code 
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Pseudo-Random Noise Codes: 

Feedback Shift Register: 

                 Logic 
                             

  1   2    m 

Clock 

O/P 

Flip-Flop 
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Maximal Length Sequences 
(M-Sequences) 

 Feed-
Back 

symbol 
1 0 0 0 0 O/P 

Symbol 

0 0 1 0 0 0 0 

1 1 0 1 0 0 0 

0 0 1 0 1 0 0 

1 1 0 1 0 1 0 

1 1 1 0 1 0 1 

1 1 1 1 0 1 0 

0 0 1 1 1 0 1 

0 1 0 1 1 1 0 

0 1 1 0 1 1 1 
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Gold Codes: 
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1) Barker Codes 

Examples of Barker codes are: 
 

Barker 11: [1,1,1,1,-1, 
-1,1,1,-1,1,-1] 
 
Barker 13: [1,1,1,1,1,-1, 
-1,1,1,-1,1,-1,1] 
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2) Maximal Length Sequences 

(M-Sequences) 

Clock 

Output 
sequence 

S3 
S0  S1 S2 

2 3 1 

N=2n-1 
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Choosing a maximum length sequence 

t register
ngth, m feedback taps

#m-

sequences

2* [2,1] 2

3* [3,1] 2

4 [4,1] 2

5* [5,2],[5,4,3,2],[5,4,2,1] 6

6 [6,1],[6,5,2,1],[6,5,3,2] 6

7* [7,1],[7,3],[7,3,2,1],[7,4,3,2],[7,6,4,2],[7,6,3,1],

[7,6,5,2],[7,6,5,4,2,1],[7,5,4,3,2,1]

18

8 [8,4,3,2],[8,6,5,3],[8,6,5,2],[8,5,3,1],[8,6,5,1],

[8,7,6,1],[8,7,6,5,2,1],[8,6,4,3,2,1]

16
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3) Gold Codes Families 

clk 
Gold-
sequence (k) 

 
M-sequence 2  

(T = k .Tc) 

+ 

 
M-sequence 1  

(T = 0) 
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Example 

[5,3] 
+

+ ++

 
1    2    3     4      5                            
 

 
1    2   3      4     5 
 

[5,4,3,2] 
 

Gold-
sequence 
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Orthogonal Gold Codes: 
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Thank you for attending this course 

•  End of the course 



Feedback survey 
–  Tell me what you think about this course 

–  STOP 
–  Continue  
–  I suggest  

–  Please email me your opinion and suggestions on: 

mangoud@ eng.uob.bh 
mangoud@vt.edu 


