
 

 

 

 



 

 

 

 ............................................................................................................................... 5 

 .. 13 

 

 ......................................................... 13 

  ................................................................................................. 13 

  ........................................................................................................ 25 

 .......................................................................................... 29 

  .................................................................................................... 34 

  ................................................................................ 34 

  ............... 35 

  .............................................................................. 36 

  ........................................................................................................ 36 

 ................................................................................................................................. 39 

 ........................................................................................................................ 40 

 

 ......................................................................................................................................... 40 

  ........................................... 40 

 

 ............................................................................................................................... 41 

  48 

  ........................................................ 48 

  ............................................... 53 

  ................... 55 

  ........................................ 55 

  .............................................................................................. 58 

  ....... 65 

 ................................................................................................................................. 72 

 ...................... 73 

 ........................................................................... 73 

  ........................................................................... 76 

  ..................................................................................................... 76 

  ...................................................................................... 77 



 

 

 

  .................................................................... 78 

  ................................................................................................. 79 

  ................................................................. 79 

  .................................................................................................. 81 

  ............................................................................................... 83 

  ..................................................................................... 91 

  ..................... 94 

 ................................................................................................................................. 99 

 ....................................... 100 

  .......................... 100 

  ............................... 107 

  ................................................. 112 

  .................... 114 

  .......................................................................... 115 

  .............................................................................. 120 

 ............................................................................................................................... 122 

 ....................................................... 123 

  ......................................................... 123 

 

 ......................................................................................... 124 

  ................. 127 

  .................................................................. 130 

  ............................................................................. 130 

  ...................... 131 

  ........................................................... 133 

  .................................................................................................... 135 

  ............................................................................................ 142 

 ............................................................................................................................... 144 

 ..................................................... 145 

  ...................................... 145 

  ............. 145 

  ......................... 149 

  ..................................... 156 



 

 

 

  ................................................................................................. 159 

  .............. 160 

 ............................................................................................................................... 164 

 .. 165 

  ...................................................................................... 165 

  ......................................................... 168 

  .............................................................................. 170 

  ......................................................... 172 

 ............................................................................................................................... 174 

 ................................... 175 

  ............... 175 

  .............................................. 178 

  ........................... 181 

  .......... 182 

  ............................................................ 185 

  ............. 186 

  ............................................................ 186 

  ...................... 188 

  . 191 

  ........................................................................... 195 

 ............................................................. 197 

 ............................................................................................................................... 199 

 .................................................................................................................. 200 

 ...................................................................................................... 203 

 .................................................................................... 227 

 .................................................................. 230 

 ............................................... 245 



 

 

 

 

 

 



 

 

 

 

 



 

 

 



 

 

 



 

 

 

 

o 

o 

o 

o 

o 

 

o 

o 

o 

 

o 

o 

o 

 



 

 

 

o 

o 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

- 

- 



 

 

 







 

 

 





 

 



 

 

 



 

 

 

 

 

 



 

 

 



   

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

 





 

 

 

 

 

 

 

 





 

 

 



 

 

 

 

 

 

 

 

 

    

 

     



 

 

 

 

 

 

 

- 

- 

- 



 

 

 

- 

- 

 

- 

- 

- 

- 

- 



 

 

 

 

- 

- 

- 

- 

- 

- 

   

 

   

 

   

    

 

    

 

    

    

 

    

 

    

    

 

    

 

    

 

   

 

   

 

   

    

 

    

 

    

    

 

    

 

    

    

 

    

 

    

 



 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

- 

- 

- 

- 

 

 



 

 

 

 



 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

2. 

 

 

 



 

 

 

 

 



 

 

 

 





 

 

 

 

 

 



 

 

 

 

 

 

 

 

∈ 



 

 

 

 

 

 

 

 

  

 



 

 

 

  

 

  

   

  

  

 

  

   

  

   

 

  

 

  

 

  

   



 

 

 

 

  

   

 

  

 

  

  

   

  

   

  

   

  

   

  

   

   

    

  

  

   



 

 

 

 

 

  

  

  

   

  

  

  

   

   

   

 

  

  

   

 

  

   

 

  

   



 

 

 

 

  

   



















































 

 

 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

1 

2 

3 

4 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

... 



 

 

 



 

  W0    R0     R0     R0     R0     R0     R0      R0     R0 

 

Flip 



 

 

 

 

 



 W0    W1     W1      R1       R1      R1      R1       R1 

Flip 

W0     W1    W0     R0      W1      W0     W0      R0 

Fail to Write 

0 

 



 

 

 



 

 

W1       R1        W0       W0        R0        R0        R0 

Fail to  
Write 1 
  

Returns 1 

due to IRF 
Returns 1 

due to IRF 



 

 

 

 

 

 

 

    W0      R0       R0       R0       R0       R0      R0      R0    

RRRRRRRR 

Flip 



 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

     

  

 

 

 

 

      

      

 

 





 

 

 







 

 

 

 



 

 

 



 

 



 

 

 





























 

 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

   

  

  

  

 

 



 

 

 

 

 





 

 

 

 







 

 

 







 

 

 

 

 

 

 



  

 

  

   

  

             



 

 

 

 



 

 

  





 

  

   

   

      

 

  

 



 

 

 

 

    

 

  

 

 

   

   

 

  

   



 

 

 

 

 

 

18

36

48

36

47 50

67

53

7

18
25 22

28
32

48

35

0

20

40

60

80

100

Սիմետրիկության չափ (%)

ՆՏՀ զբաղեցրածտարածքիկրճատում (%)



 

 

 

 

 



 

   

 



 

 

 

     

   

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 





 

 

  

 

  

 

       

   

   

 



 

 

 

 

 

































































 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

           



           

 

 

         

 

 

 

 

       



 

 

 









 

 





 

 

 

 

 

 

  

  

 

 

  

  



 

 

 

















 

 





 

 

 

- 



 

 

 

- 

 

 

 

- 

- 

- 

- 

- 

- 

 

- 

- 

- 

- 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 



 

 

 

 















 

 

 





















 

 

 

























 

 

 











































 

 

 























































 

 

 





































 

 

 











 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

    

 

 

   

 

 

 

 

 

 

 



 

 

 

 





















 

 

 

 

 









 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 























 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

  

   



 

   

   

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

















 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

















































 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

              

              

              

              

  

              

              

              

              

  

 

 

 

 



 

 

 

 

 

































 

 

 

 



























 

 

 















 

 

 

 





























 

 

 

 
 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 



 



 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

. . . 

   



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

https://www.synopsys.com/dw/ipdir.php?ds=dwc_bist_ip


 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

– 

– 

 

– 

 

– 

 

– 

– 

– 

 

– 

– 

– 



 

 

 

 

 

 

 

 

 

 

 

– 

 

– 

– 

– 

– 

 



 

 

 

- 

- 

- 

 

 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

 

– 



 

 

 

 

https://www.synopsys.com/dw/ipdir.php?ds=star-hierarchical-test
https://www.synopsys.com/dw/ipdir.php?ds=star-hierarchical-test


 

 

 

 

– 

– 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 



 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

- 

  

- 

 

- 

- 



 

 

 

 

- 

 

- 

 

- 

 

- 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

- 

- 

- 

- 

- 

 



 

 

 

 

- 

- 

- 



 

 

 

- 



 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

- 

- 

- 

 

- 

- 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

- 

- 

- 



 

 

 

 

o 

o 

o 

o 

o 



 

 

 

 

o 

o 

o 

 

o 

o 

o 

 

o 

o 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

  



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

http://www.itrs2.net/


 

 

 

http://www.tezzaron.com/


 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 



 

 

 

 

 

 

 

  

 

 

 

   

 

   

 

   



 

 

 

 



   

    

 

 D

  

 

 
n

m

 

 

 

      

 



 

 

 

















 

 

 

 























 

 

 



  
1

0

v


1

0

v

  
1

0

v


1

0

v

 


1

1





N

v 
1

1





N

v

  
1

1





N

v 
1

1





N

v

  
1

1





N

v 
1

1





N

v





 


1

0

v


1

1





N

v


1

0

v


1

1





N

v





 


1

0

v


1

1





N

v


1

0

v


1

1





N

v






1

1





N

v 
1

1





N

v




1

1





N

v 
1

1





N

v






1

0

v


1

0

v




1

0

v


1

0

v

  
1

0

v


1

0

v


1

1





N

v 
1

1





N

v

  
1

1





N

v 
1

1





N

v



 

 

 

 



               

               

               

               

                 

                 

 

   

 



 

 

 

1

0

v 1

1



N

v

1

0

v 1

1



N

v

1

0

v 1

1



N

v

1

0

v 1

1



N

v























































































































 

 

 































































 

 

 

H

L

H

L
H

L

H

L

H

L
H

L

H

L

H

L
H

L

H

L

H

L
H

L

1

0

v 1

0

v 1

1



N

v

1

1



N

v

1

0

v 1

1



N

v

1

1



N

v

H

L
H

L

H

L
H

L

1

0

v

1

0

v

1

0

v 1

1



N

v

1

0

v 1

1



N

v

1

0

v 1

1



N

v

1

1



N

v



 

 

 



 

 

 



 

 

 







 

 

 



1

0

v

1

1



N

v

1

0

v

1

1



N

v

1

0

v

1

1



N

v

1

0

v

1

1



N

v

1

0

v

1

1



N

v

1

0

v

1

1



N

v

1

0

v

1

1



N

v

1

0

v

1

1



N

v

  

  



 

 

 

  

  

 

 

 

 

  

 



 

 

 

 

 



  

 



  

 

  

  

 

  

  

 



 



  

  

 





 

 

 





















 

 

 

1

0

v 1

0

v 1

1



N

v

1

1



N

v

1

0

v 1

0

v

1

1



N

v

1

1



N

v

1

0

v 1

0

v 1

1



N

v

1

1



N

v

1

0

v 1

0

v 1

1



N

v

1

1



N

v

1

0

v 1

0

v 1

1



N

v

1

1



N

v

1

0

v 1

0

v

1

1



N

v

1

1



N

v

1

0

v 1

0

v

1

1



N

v

1

1



N

v

1

0

v 1

0

v

1

1



N

v

1

1



N

v

H

L

H

L

H

L

H

L



 

 

 

 

https://www.synopsys.com/dw/ipdir.php?ds=dwc_pcie4_phy


 

 

 



 

 

 


