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.       p1, p2 … pk,  

     ( ) .   

  A     : 

 

A = α1B1 + α2B2 + … + αkBk,         (1) 
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 αi –       A   pi; 

       Bi –   pi (   ). 

 A       , . .  

A = (α1, α2, …, αk).  ,   p1, p2 … pk  -

  ,      A 

  [3].  ,   αi 

    . 

       

    , . . 

 

P = p1p2 … pk,  (2) 

 

 P –        p1, p2 … pk  

(0  ≤ A ≤ P - 1). 

 ,       

A = (α1, α2, …, αk)  B = (β1, β 2, …, β k)     

 

 

A + B = (α1 + β1, α2 + β 2, …, αk + β k), (3) 

 

A - B = (α1 - β1, α2 - β 2, …, αk - β k), (4) 

 

AB = (α1β1, α2β 2, …, αkβ k). (5) 

 

   ,    αi + βi (αi - βi, αiβi)  

   pi, . . 0 ≤ αi + βi (αi - βi, αiβi) ≤  pi - 1.  

 βi > αi,      ,   

pi + αi - βi ≥ 0. 
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  1    P'i     

pi   

 

P'i = P / pi, (6) 

 

 P –       , 

   (2). 

  2    P''     pi 

  

 

P''i = P'i mod pi. (7) 
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  3    φi  Bi   

  pi   

 

φi = (kpi + 1) / P''i, (8) 

 

 φi –   ; 

       k –   . 

  4    Bi     pi 

   

 

Bi = φiP'i.                     (9) 

 

  5         

 

 

A  = α1B1 + α1B1 + … + αk Bk. (10) 
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2, 3, 5 6 0 – 29 6 

5, 6 6 0 – 29 6 

30 5 0 – 29 5 

11, 15 8 0 – 164 8 

165 8 0 – 164 8 

2, 3, 5, 7 9 0 – 209 9 

2, 15, 7 8 0 – 209 8 

14, 15 8 0 – 209 8 
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 2 –      -  

   

 

RCS_module 
8-       

    

RCS_module_address 
2-   ,    

   RCS_module    

RCS_module_enable 
       

RCS_module   RCS_module_address 

clear 
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       , 

      

clk  

data 
8-      

     

data_enable 
    

     

read_enable 
    

     

 

error        

decoder_readiness 
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  ,     

  

output_data  8-    

data_readiness 
      

  

service 

   ;  

 ,   output_data  

 ,    output_data 

   

 

full 
    /  

  



17 
 

    RCS_module     

   ,    RCS_module_address,  

   RCS_module_enable.     
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   decoder_readiness. 

      data    
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     output_data    read_enable. 
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output_data.  

       19. 

 

 

 

 19 –     

 

        ,  

    . 

,    ,    

  ,   8-    data 

     .     

    ,   

  .      



28 
 

         

          

    ,   .  

           

      . 

        

   ,      

.        

    ,      

    bases       modules. 

     preliminary 

         

    ,     

     data   . 

         

,          reduced. 

RTL-        

 20. 

 

 

 

 20 – RTL-    

 



29 
 

       

     Verilog     

(shift_parallel_register  shift_register). RTL-   

shift_parallel_register  shift_register    21, 22 
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 21 – RTL-   shift_parallel_register 

 

 

 

 22 – RTL-   shift_ register 
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 23 –      
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  (     
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      ( )  
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calculation_block_preliminary (    )  

input_buffer_data_readiness (      

( ) )    ,  

       . 

     ,  
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 : 

-    (decoder readiness = 1); 

-       

(calculation_block_output_enable); 

-        

 . 
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 3 –        

  

     

clear    

clk    33,3  

RCS_module   

RCS_module_address 
   

002, 012, 102 

RCS_module_enable 
  

   

data, data_enable, read_enable     

 

  ,    

 ,    26. 

 

 

 

 26 –   ,  
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 4 –     

 

 

 

 

 

 

 

 

  

  

 

 

( / ) 

   

    

 

 

( / ) 
decoder_readiness error 

1 4, 2, 15  0 1  

2 4, 2, 6  0 1  

3 15, 2, 6  0 1  

4 15, 2, 12  0 1  

5 0, 2, 12  0 1  

6 0, 13, 12  1 0  

7 0, 13, 7  1 0  

8 12, 13, 7  0 1  

9 12, 9, 7  0 1  

10 12, 9, 15  0 1  

11 15, 9, 15  0 1  

12 15, 6, 15  0 1  

13 3, 6, 15  0 1  

14 3, 3 15  0 1  

15 3, 3, 12  0 1  

16 0, 3, 12  0 1  

17 0, 0, 12  1 0  

18 0, 0, 8  1 0  

19 5, 0, 8  1 0  

20 5, 8, 8  0 1  

21 5, 8, 15  0 1  

22 9, 8, 15  0 1  

23 9, 6, 15  0 1  

24 9, 6, 14  0 1  

25 7, 6, 14  0 1  

26 7, 7, 14  0 1  
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  4 

 

 

 

 

 

 

 

 

  

  

 

 

( / ) 

   

    

 

 

( / ) 
decoder_readiness error 

27 7, 7, 6  0 1  

28 5, 7, 6  0 1  

29 5, 7, 13  0 1  

30 12, 7, 13  0 1  

31 12, 4, 13  0 1  

32 12, 4, 8  0 1  

33 6, 4, 8  0 1  

34 6, 11, 8  0 1  

35 6, 11, 11  0 1  

36 9, 11, 11  0 1  

37 9, 6, 11  0 1  

38 9, 6, 6  0 1  

39 9, 1, 6  0 1  

40 9, 1, 3  0 1  

41 4, 1, 3  0 1  

42 4, 2, 3  0 1  

43 4, 2, 4  0 1  

44 6, 2, 4  0 1  

45 6, 3, 4  0 1  

46 6, 3, 11  0 1  

47 3, 3, 11  0 1  

48 3, 2, 11  1 0  

49 3, 2, 0  1 0  

50 4, 2, 0  0 1  

51 4, 11, 0  1 0  
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3.2    

 

        

     5. 

 

 5 –        

  

     

clear    

clk    33,3  

RCS_module 
   

710, 210, 1510 

RCS_module_address 
   

002, 012, 102 

RCS_module_enable 
  

   

data   

data_enable 
  

  

read_enable     

 

  ,    

 ,    27. 
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 27 –   ,  

     

 

    

   6. 

 

 6 –     

 

 

 

  

 

 

 

 

   

 

 

 

  

 

 

( / ) 

output_data service 

1 

7, 2, 15 

011101002 19910 0  

2 110011012 11810 0  

3 000111012 13310 0  

4 001101102 14110 0  

5 011000112 10810 0  

6 101101102 20110 0  

7 010010112 8610 0  

8 111111102 11910 1  
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  6 

 

 

 

  

 

 

 

 

   

 

 

 

  

 

 

( / ) 

output_data service 

9 

7, 2, 15 

010111102 14910 0  

10 000100012 9110 0  

11 010000012 1610 0  

12 011110002 14310 0  

13 101000102 15210 0  

14 100010012 14410 0  

15 110010002 18810 0  

16 001010102 19010 0  

17 011000002 15010 0  

18 001110012 9910 0  

19 011011112 15010 1  

20 010111112 13510 1  

21 001101112 12710 0  

22 101101002 1910 0  

23 110001112 20210 0  

24 110110012 6910 0  

25 000100102 7710 0  

26 100100012 15110 0  

27 110111112 19510 1  

28 100000012 4610 0  

29 010011002 7210 0  

30 110100102 16710 0  

31 010101112 3710 0  

32 011001102 6610 0  

33 000101012 3510 0  
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  6 

 

 

 

  

 

 

 

 

   

 

 

 

  

 

 

( / ) 

output_data service 

34 

7, 2, 15 

001111112 1510 1  

35 100111112 16510 1  

36 111100112 6310 1  

37 011001002 9410 0  

38 111101112 710 1  

39 011010012 2410 0  

40 010110102 20510 0  

41 001000002 12010 0  

42 111010102 7010 1  

43 010101002 7910 0  

44 110011112 9010 1  

45 010110002 2310 0  

46 101011112 18010 1  

47 110000012 7610 0  

48 110111002 2710 0  

49 111010002 9810 1  

50 010000112 19810 0  

51 010010102 10010 0  

 

3.3   

 

        

      

   3, 5. 
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  ,    

 ,    28, 29. 

 

 

 

 28 –   ,  

     

 

 

 

 29 –   ,  

     

 

      

 4, 6. 
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 Щ  

 

 –     

 –    

 –    

 –    

HDL – hardware description language (   ) 

RTL – register transfer level (   , 

 ) 
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