
  
 
 
  
  
 
   
      
        
         
          
     
     
      
          
          
         
       
           
            
               
                
              
                
              
            
          
            
               
                
               
                
                   
                    
                  
                    
                  
                
            

       
   
  

  
   
      
       
         
          
         
          
       
     
         
            
            
                
                
                  
                  
                  
                
            
            
   

//while a new macro-region is being built we can search for the next candidate for new macro-region starting point
//for that we will search through all islands and overlap points until we find the next valid transition point
//if this point is included in the currently processed macro-region the search will continue

//through subislands

//if island is no more valid
//or if the current pointers are the same as the next

//or if the region is no more populated

//when we reach the last island
//go to the next island

//go to the next island
//to a valid region 

//go to the next region in the same island

//when we reach the last island
//go to the next island

//go to the next island
//to a valid region 

//local copy of imported CE
//local copy of imported CE
//local copy of imported ce numbers

//Lowest_level_Overlap_Macroisland_Export_reg<=Lowest_level_Overlap_Macroisland_Export;

//we may change states only in activw phase
//through subislands

//through all regions

//exclude all overlaping points that are covered by the current region

bit
bit
always_comb

begin

for int
if

if

begin
if

begin
if

else

end
else

begin
if

if
begin

if

else

end
end

end
end

always_ff posedge
begin

if
begin

end
else

if
for int

begin
for int

begin

end
end

end

no_candidates_for_new_macro_region_start
no_candidates_for_new_macro_region_start_reg

no_candidates_for_new_macro_region_start
i i i

candidate_macroisland i island_validity
no_candidates_for_new_macro_region_start

next_island_number next_island_number_reg
next_region_number next_region_number_reg

candidate_macroisland next_island_number_reg island_validity
next_island_number_reg current_island_number_reg next_region_number_reg current_region_number_reg

Region_Island_in_Macroisland_reg next_island_number_reg next_region_number_reg region_validity

next_island_number_reg current_island_number_reg next_region_number_reg current_region_number_reg

next_island_number_reg
next_island_number

next_island_number next_island_number_reg
next_region_number candidate_macroisland next_island_number region_number

candidate_macroisland next_island_number_reg island_validity Region_Island_in_Macroisland_reg next_island_number_reg next_region_number_reg region_validity
next_region_number candidate_macroisland next_island_number region_number

candidate_macroisland next_island_number_reg island_validity

next_island_number_reg
next_island_number

next_island_number next_island_number_reg
next_region_number candidate_macroisland next_island_number region_number

clk

macroisland_load_internal

Region_Island_in_Macroisland_reg Region_Island_in_Macroisland
Region_Island_in_Macroisland_reg_const Region_Island_in_Macroisland

Lowest_level_Overlap_Macroisland_reg Lowest_level_Overlap_Macroisland

macroisland_done
i i i

j j j

Region_Island_in_Macroisland_reg i j region_position region_position_vt macroisland_overlap_point_region_mask i Region_Island_in_Macroisland_reg i j region_position region_position_vt
Region_Island_in_Macroisland_reg i j region_validity macroisland_overlap_point_region_mask i Region_Island_in_Macroisland_reg i j region_position region_position_vt

;
;

= ;
( = ; < ; ++)
( [ ]. == )

= ;
= ;
= ;

(( [ ]. == )
||(( == )&&( == ))
||( [ ][ ]. == )

)

(( == )&&( == ))

( == - )
= ;

= + ;
= [ ]. ;

(( [ ]. == )&&( [ ][ ]. == ))
= [ ]. ;

( [ ]. == )

( == - )
= ;

= + ;
= [ ]. ;

@( )

( == )

<= ;
<= ;

<= ;

( == )
( = ; < ; ++)

( = ; < ; ++)

[ ][ ]. [ :$bits( )- ]<=~ [ ]& [ ][ ]. [ :$bits( )- ];
[ ][ ]. <=|(~ [ ]& [ ][ ]. [ :$bits( )- ]);

1'b1
0

1'b1
1'b0

1'b0

1'b0

1
0

1

1'b1 1'b0

1'b0

1
0

1

1'b1

1'b0
0

0

1 1 1 1
1 1

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`LOWEST_LEVEL_MAX_CE_NUMBER_PER_ISLAND
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//while a new macro-region is being built we can search for the next candidate for new macro-region starting point
//for that we will search through all islands and overlap points until we find the next valid transition point
//if this point is included in the currently processed macro-region the search will continue

//through subislands

//if island is no more valid
//or if the current pointers are the same as the next

//or if the region is no more populated

//when we reach the last island
//go to the next island

//go to the next island
//to a valid region 

//go to the next region in the same island

//when we reach the last island
//go to the next island

//go to the next island
//to a valid region 

//local copy of imported CE
//local copy of imported CE
//local copy of imported ce numbers

//Lowest_level_Overlap_Macroisland_Export_reg<=Lowest_level_Overlap_Macroisland_Export;

//we may change states only in activw phase
//through subislands

//through all regions

//exclude all overlaping points that are covered by the current region

bit
bit
always_comb
begin

for int
if

if

begin
if
begin
if

else

end
else
begin
if

if
begin
if

else

end
end

end
end

always_ff posedge
begin
if
begin

end
else

if
for int

begin
for int

begin

end
end

end

no_candidates_for_new_macro_region_start
no_candidates_for_new_macro_region_start_reg

no_candidates_for_new_macro_region_start
i i i

candidate_macroisland i island_validity
no_candidates_for_new_macro_region_start

next_island_number next_island_number_reg
next_region_number next_region_number_reg

candidate_macroisland next_island_number_reg island_validity
next_island_number_reg current_island_number_reg next_region_number_reg current_region_number_reg

Region_Island_in_Macroisland_reg next_island_number_reg next_region_number_reg region_validity

next_island_number_reg current_island_number_reg next_region_number_reg current_region_number_reg

next_island_number_reg
next_island_number

next_island_number next_island_number_reg
next_region_number candidate_macroisland next_island_number region_number

candidate_macroisland next_island_number_reg island_validity Region_Island_in_Macroisland_reg next_island_number_reg next_region_number_reg region_validity
next_region_number candidate_macroisland next_island_number region_number

candidate_macroisland next_island_number_reg island_validity

next_island_number_reg
next_island_number

next_island_number next_island_number_reg
next_region_number candidate_macroisland next_island_number region_number

clk

macroisland_load_internal

Region_Island_in_Macroisland_reg Region_Island_in_Macroisland
Region_Island_in_Macroisland_reg_const Region_Island_in_Macroisland

Lowest_level_Overlap_Macroisland_reg Lowest_level_Overlap_Macroisland

macroisland_done
i i i

j j j

Region_Island_in_Macroisland_reg i j region_position region_position_vt macroisland_overlap_point_region_mask i Region_Island_in_Macroisland_reg i j region_position region_position_vt
Region_Island_in_Macroisland_reg i j region_validity macroisland_overlap_point_region_mask i Region_Island_in_Macroisland_reg i j region_position region_position_vt

;
;

= ;
( = ; < ; ++)
( [ ]. == )

= ;
= ;
= ;

(( [ ]. == )
||(( == )&&( == ))
||( [ ][ ]. == )

)

(( == )&&( == ))

( == - )
= ;

= + ;
= [ ]. ;

(( [ ]. == )&&( [ ][ ]. == ))
= [ ]. ;

( [ ]. == )

( == - )
= ;

= + ;
= [ ]. ;

@( )

( == )

<= ;
<= ;

<= ;

( == )
( = ; < ; ++)

( = ; < ; ++)

[ ][ ]. [ :$bits( )- ]<=~ [ ]& [ ][ ]. [ :$bits( )- ];
[ ][ ]. <=|(~ [ ]& [ ][ ]. [ :$bits( )- ]);

1'b1
0

1'b1
1'b0

1'b0

1'b0

1
0

1

1'b1 1'b0

1'b0

1
0

1
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1'b0
0

0

1 1 1 1
1 1

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`LOWEST_LEVEL_MAX_CE_NUMBER_PER_ISLAND
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//while a new macro-region is being built we can search for the next candidate for new macro-region starting point
//for that we will search through all islands and overlap points until we find the next valid transition point
//if this point is included in the currently processed macro-region the search will continue

//through subislands

//if island is no more valid
//or if the current pointers are the same as the next

//or if the region is no more populated

//when we reach the last island
//go to the next island

//go to the next island
//to a valid region 

//go to the next region in the same island

//when we reach the last island
//go to the next island

//go to the next island
//to a valid region 

//local copy of imported CE
//local copy of imported CE
//local copy of imported ce numbers

//Lowest_level_Overlap_Macroisland_Export_reg<=Lowest_level_Overlap_Macroisland_Export;

//we may change states only in activw phase
//through subislands

//through all regions

//exclude all overlaping points that are covered by the current region

bit
bit
always_comb

begin

for int
if

if

begin
if

begin
if

else

end
else

begin
if

if
begin

if

else

end
end

end
end

always_ff posedge
begin

if
begin

end
else

if
for int

begin
for int

begin

end
end

end

no_candidates_for_new_macro_region_start
no_candidates_for_new_macro_region_start_reg

no_candidates_for_new_macro_region_start
i i i

candidate_macroisland i island_validity
no_candidates_for_new_macro_region_start

next_island_number next_island_number_reg
next_region_number next_region_number_reg

candidate_macroisland next_island_number_reg island_validity
next_island_number_reg current_island_number_reg next_region_number_reg current_region_number_reg

Region_Island_in_Macroisland_reg next_island_number_reg next_region_number_reg region_validity

next_island_number_reg current_island_number_reg next_region_number_reg current_region_number_reg

next_island_number_reg
next_island_number

next_island_number next_island_number_reg
next_region_number candidate_macroisland next_island_number region_number

candidate_macroisland next_island_number_reg island_validity Region_Island_in_Macroisland_reg next_island_number_reg next_region_number_reg region_validity
next_region_number candidate_macroisland next_island_number region_number

candidate_macroisland next_island_number_reg island_validity

next_island_number_reg
next_island_number

next_island_number next_island_number_reg
next_region_number candidate_macroisland next_island_number region_number

clk

macroisland_load_internal

Region_Island_in_Macroisland_reg Region_Island_in_Macroisland
Region_Island_in_Macroisland_reg_const Region_Island_in_Macroisland

Lowest_level_Overlap_Macroisland_reg Lowest_level_Overlap_Macroisland

macroisland_done
i i i

j j j

Region_Island_in_Macroisland_reg i j region_position region_position_vt macroisland_overlap_point_region_mask i Region_Island_in_Macroisland_reg i j region_position region_position_vt
Region_Island_in_Macroisland_reg i j region_validity macroisland_overlap_point_region_mask i Region_Island_in_Macroisland_reg i j region_position region_position_vt

;
;

= ;
( = ; < ; ++)
( [ ]. == )

= ;
= ;
= ;

(( [ ]. == )
||(( == )&&( == ))
||( [ ][ ]. == )

)

(( == )&&( == ))

( == - )
= ;

= + ;
= [ ]. ;

(( [ ]. == )&&( [ ][ ]. == ))
= [ ]. ;

( [ ]. == )

( == - )
= ;

= + ;
= [ ]. ;

@( )

( == )

<= ;
<= ;

<= ;

( == )
( = ; < ; ++)

( = ; < ; ++)

[ ][ ]. [ :$bits( )- ]<=~ [ ]& [ ][ ]. [ :$bits( )- ];
[ ][ ]. <=|(~ [ ]& [ ][ ]. [ :$bits( )- ]);

1'b1
0

1'b1
1'b0

1'b0

1'b0

1
0

1

1'b1 1'b0

1'b0

1
0

1

1'b1

1'b0
0

0

1 1 1 1
1 1

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`LOWEST_LEVEL_MAX_CE_NUMBER_PER_ISLAND
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//while a new macro-region is being built we can search for the next candidate for new macro-region starting point
//for that we will search through all islands and overlap points until we find the next valid transition point
//if this point is included in the currently processed macro-region the search will continue

//through subislands

//if island is no more valid
//or if the current pointers are the same as the next

//or if the region is no more populated

//when we reach the last island
//go to the next island

//go to the next island
//to a valid region 

//go to the next region in the same island

//when we reach the last island
//go to the next island

//go to the next island
//to a valid region 

//local copy of imported CE
//local copy of imported CE
//local copy of imported ce numbers

//Lowest_level_Overlap_Macroisland_Export_reg<=Lowest_level_Overlap_Macroisland_Export;

//we may change states only in activw phase
//through subislands

//through all regions

//exclude all overlaping points that are covered by the current region

bit
bit
always_comb
begin

for int
if

if

begin
if
begin
if

else

end
else
begin
if

if
begin
if

else

end
end

end
end

always_ff posedge
begin
if
begin

end
else

if
for int

begin
for int

begin

end
end

end

no_candidates_for_new_macro_region_start
no_candidates_for_new_macro_region_start_reg

no_candidates_for_new_macro_region_start
i i i

candidate_macroisland i island_validity
no_candidates_for_new_macro_region_start

next_island_number next_island_number_reg
next_region_number next_region_number_reg

candidate_macroisland next_island_number_reg island_validity
next_island_number_reg current_island_number_reg next_region_number_reg current_region_number_reg

Region_Island_in_Macroisland_reg next_island_number_reg next_region_number_reg region_validity

next_island_number_reg current_island_number_reg next_region_number_reg current_region_number_reg

next_island_number_reg
next_island_number

next_island_number next_island_number_reg
next_region_number candidate_macroisland next_island_number region_number

candidate_macroisland next_island_number_reg island_validity Region_Island_in_Macroisland_reg next_island_number_reg next_region_number_reg region_validity
next_region_number candidate_macroisland next_island_number region_number

candidate_macroisland next_island_number_reg island_validity

next_island_number_reg
next_island_number

next_island_number next_island_number_reg
next_region_number candidate_macroisland next_island_number region_number

clk

macroisland_load_internal

Region_Island_in_Macroisland_reg Region_Island_in_Macroisland
Region_Island_in_Macroisland_reg_const Region_Island_in_Macroisland

Lowest_level_Overlap_Macroisland_reg Lowest_level_Overlap_Macroisland

macroisland_done
i i i

j j j

Region_Island_in_Macroisland_reg i j region_position region_position_vt macroisland_overlap_point_region_mask i Region_Island_in_Macroisland_reg i j region_position region_position_vt
Region_Island_in_Macroisland_reg i j region_validity macroisland_overlap_point_region_mask i Region_Island_in_Macroisland_reg i j region_position region_position_vt

;
;

= ;
( = ; < ; ++)
( [ ]. == )

= ;
= ;
= ;

(( [ ]. == )
||(( == )&&( == ))
||( [ ][ ]. == )

)

(( == )&&( == ))

( == - )
= ;

= + ;
= [ ]. ;

(( [ ]. == )&&( [ ][ ]. == ))
= [ ]. ;

( [ ]. == )

( == - )
= ;

= + ;
= [ ]. ;

@( )

( == )

<= ;
<= ;

<= ;

( == )
( = ; < ; ++)

( = ; < ; ++)

[ ][ ]. [ :$bits( )- ]<=~ [ ]& [ ][ ]. [ :$bits( )- ];
[ ][ ]. <=|(~ [ ]& [ ][ ]. [ :$bits( )- ]);

1'b1
0

1'b1
1'b0

1'b0

1'b0

1
0

1

1'b1 1'b0

1'b0

1
0

1

1'b1

1'b0
0

0

1 1 1 1
1 1

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`NUMBER_OF_ISLANDS_IN_MACROISLAND

`LOWEST_LEVEL_MAX_CE_NUMBER_PER_ISLAND
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