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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  
- -  Cr eat e Dat e:     11: 23: 51 10/ 08/ 05 
- -  Des i gn Name:     BCD TO SEVEN SEGMENT DECODER 
- -  Modul e Name:     bcd -  Behav i or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  bcd i s  
Por t  (  bcd :  i n st d_l ogi c_vect or ( 3 downt o 0) ;  
      l eds :  out  s t d_l ogi c_vect or ( 7 downt o 0) ;  
  q: out  st d_l ogi c_vect or ( 3 downt o 0) ) ;  
 
end bcd;  
 
ar chi t ect ur e Behav i or al  of  bcd i s  
 begi n 
 q<=" 1111" ;  
   pr ocess( bcd)  
   begi n 
  case bcd i s   - - abcdef gdp 
 
  when " 0000" => l eds<=" 00000011" ;  
  when " 0001" => l eds<=" 10011111" ;  
  when " 0010" => l eds<=" 00100101" ;  
  when " 0011" => l eds<=" 00001101" ;  
  when " 0100" => l eds<=" 10011 001" ;  
  when " 0101" => l eds<=" 01001001" ;  
  when " 0110" => l eds<=" 01000001" ;  
  when " 0111" => l eds<=" 00011111" ;  
  when " 1000" => l eds<=" 00000001" ;  
  when " 1001" => l eds<=" 00001001" ;  
  when ot her s=> l eds<=" 11111111" ;  
  end case;  
 end pr ocess;  
end Behavi or al ;  
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User  Const r ai nt  Fi l e 
 
NET " bcd<0>"   LOC = " P55"   ;  
NET " bcd<1>"   LOC = " P56"   ;  
NET " bcd<2>"   LOC = " P57"   ;  
NET " bcd<3>"   LOC = " P58"   ;  
NET " l eds<0>"   LOC = " P167"   ;  
NET " l eds<1>"   LOC = " P166"   ;  
NET " l eds<2>"   LOC = " P165"   ;  
NET " l eds<3>"   LOC = " P164"   ;  
NET " l eds<4>"   LOC = " P163"   ;  
NET " l eds<5>"   LOC = " P162"   ;  
NET " l eds<6>"   LOC = " P161"   ;  
NET " l eds<7>"   LOC = " P160"   ;  
NET " q<0>"   LOC = " P175"   ;  
NET " q<1>"   LOC = " P176"   ;  
NET " q<2>"   LOC = " P174"   ;  
NET " q<3>"   LOC = " P173"   ;  
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4-bit Binary to Gray conver ter . 
 
Binary –It is a number system, which has only two states ‘0’  (high) and ‘1’  (low) 
Gray-     In Gray code “  Every new code differs from the previous in terms of single bit”  
only one bit changes between successive numbers. 
 
Decimal 

Binary Gray 
0 0000 0000 
1 0001 0001 
2 0010 0011 
3 0011 0010 
4 0100 0110 
5 0101 0111 
6 0110 0101 
7 0111 0100 
8 1000 1100 
9 1001 1101 
10 1010 1111 
11 1011 1110 
12 1100 1010 
13 1101 1011 
14 1110 1001 
15 1111 1000 

 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  
- -  Cr eat e Dat e:     11: 23: 51 10/ 08/ 05 
- -  Des i gn Name:     BI NARY TO GRAY CONVERTER 
- -  Modul e Name:     B TO G -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on 
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  BTOG i s 
  por t  ( B3, B2, B1, B0:  i n STD_LOGI C;  
  G3, G2, G1, G0:  out  STD_LOGI C) ;  
 end BTOG;  
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ar chi t ect ur e Behav i or al  of  BTOG i s 
 
begi n 
 G3<=B3;  
 G2<=B2 xor  B3;  
 G1<=B1 xor  B2;  
 G0<=B0 xor  B1;  
end Behavi or al ;  
 
USER CONSTRAI NTS 
NET " B0"   LOC = " p55"   ;  
NET " B1"   LOC = " p56"   ;  
NET " B2"   LOC = " p57"   ;  
NET " B3"   LOC = " p58"   ;  
NET " G0"   LOC = " p36"   ;  
NET " G1"   LOC = " p35"   ;  
NET " G2"   LOC = " p34"   ;  
NET " G3"   LOC = " p33"   ;  
 

Simulator  Waveforms for  4-Bit Binary to Gray Conversion: 
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Demultiplexer :  Demultiplexer is a combinational circuit that accepts single input and 
distributes it to several outputs (Selectively distributes it to 1 of N output channels) & 
Exactly reverse of the multiplexer. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Block Diagram of 1:8 Demux                                                         Logic Diagram    
 
 

Truth Table 
CONTROL INPUTS EN 

SEL(3) SEL(3) SEL(3) 
OUTPUTS 

0 X X X 0 
1 0 0 0 D0=Y 
1 0 0 1 D1=Y 
1 0 1 0 D2=Y 
1 0 1 1 D3=Y 
1 1 0 0 D4=Y 
1 1 0 1 D5=Y 
1 1 1 0 D6=Y 
1 1 1 1 D7=Y 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     12: 05: 31 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     DEMUX -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  DEMUX i s 
  por t  ( Y :  i n STD_LOGI C;  
  EN :  i n STD_LOGI C;  
  SEL :  i n STD_LOGI C_VECTOR ( 2 downt o 0) ;   
  D :  out  STD_LOGI C_VECTOR ( 7 downt o 0) ) ;  
end DEMUX;  
 
ar chi t ect ur e Behav i or al  of  DEMUX i s 
 
begi n 
  pr ocess( EN, SEL, Y)  
 begi n      
  i f ( EN=' 1' ) t hen 
   D<=( ot her s=>' 0' ) ;  
  el se 
   case SEL i s 
    when " 000"  => D( 0) <=Y;  
    when " 001"  => D( 1) <=Y;  
    when " 010"  => D( 2) <=Y;  
    when " 011"  => D( 3) <=Y;  
    when " 100"  => D( 4) <=Y;  
    when " 101"  => D( 5) <=Y;  
    when " 110"  => D( 6) <=Y;  
    when ot her s=> D( 7) <=Y;    
   end case;  
  end i f ;  
 end pr ocess;     
end Behavi or al ;  
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USER CONSTRAI NTS 
 
NET " D<0>"   LOC = " P49"   ;  
NET " D<1>"   LOC = " P48"   ;  
NET " D<2>"   LOC = " P47"   ;  
NET " D<3>"   LOC = " P46"   ;  
NET " D<4>"   LOC = " P45"   ;  
NET " D<5>"   LOC = " P44"   ;  
NET " D<6>"   LOC = " P43"   ;  
NET " D<7>"   LOC = " P42"   ;  
NET " EN"   LOC = " P55"   ;  
NET " SEL<0>"   LOC = " P56"   ;  
NET " SEL<1>"   LOC = " P57"   ;  
NET " SEL<2>"   LOC = " P58"   ;  
NET " Y"   LOC = " P95"   ;  
 
 

Simulator  Waveforms for  1: Demultiplexer : 
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Encoder : A logic circuit that produces coded binary outputs from uncoded inputs. 
 
Pr ior ity encoder : Whenever two or more inputs are applied at a time, internal 
hardware will check this condition and if the priority is set such that higher numbered 
input should be taken into account and remaining are considered as don’ t care then 
output code will be appear will be “higher numbered input” . 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     12: 14: 54 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     ENCODER -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
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- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  ENCODER i s 
    Por t  (  a :  i n unsi gned ( 7 downt o 0) ;  
           y  :  out  unsi gned( 2 downt o 0) ) ;  
 
end ENCODER;  
 
ar chi t ect ur e Behav i or al  of  ENCODER i s 
 
begi n 
  pr ocess( a)  
    begi n 
    case a i s  
  when" 00000001" => y <=" 000" ;  
  when" 00000010" => y <=" 001" ;  
 
  when" 00000100" => y <=" 010" ;  
  when" 00001000" => y <=" 011" ;  
  when" 00010000" => y <=" 100" ;  
  when" 00100000" => y <=" 101" ;  
  when" 01000000" => y <=" 110" ;  
  when " 10000000"  => y<=" 111" ;  
  when ot her s => y<=" 000" ;  
 end case;  
 end pr ocess;  
end Behavi or al ;  
 
 
 
 
 
 
 
 
 
 
 
 
 
USER CONSTRAI NTS 
 
net  " a<0>"  l oc=P55;  
net  " a<1>"  l oc=P56;  
net  " a<2>"  l oc=P57;  
net  " a<3>"  l oc=p58;  
net  " a<4>"  l oc=P59;  
net  " a<5>"  l oc =P60;  
net  " a<6>"  l oc=P61;  
net  " a<7>"  l oc=p62;  
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net  " y<0>"  l oc=p36;  
net  " y<1>"  l oc=P35;  
net  " y<2>"  l oc=P34;  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     12: 20: 52 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     PRI OENCODER -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
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- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  PRI OENCODER i s 
     Por t  (  a :  i n unsi gned( 7 downt o 0) ;  
           y  :  out  unsi gned( 2 downt o 0) ) ;  
 
end PRI OENCODER;  
 
ar chi t ect ur e Behav i or al  of  PRI OENCODER i s 
 
begi n 
  pr ocess( a)  
 begi n 
  i f  ( a( 7) =' 1' )  t hen y<=" 111" ;  
 el s i f ( a( 6) =' 1' )  t hen y<=" 110" ;  
   el s i f ( a( 5) =' 1' )  t hen y<=" 101" ;  
   el s i f ( a( 4) =' 1' )  t hen y<=" 100" ;  
   el s i f ( a( 3) =' 1' )  t hen y<=" 011" ;  
   el s i f ( a( 2) =' 1' )  t hen y<=" 010" ;  
   el s i f ( a( 1) =' 1' )  t hen y<=" 001" ;  
   el s i f ( a( 0) =' 1' )  t hen y<=" 000" ;  
   el se y<=" 000" ;  
   end i f ;  
   end pr ocess;  
end Behavi or al ;  
 
USER CONSTRAI NTS 
net  " a<7>"  l oc=p62;  
net  " a<6>"  l oc=P61;  
net  " a<5>"  l oc =P60;  
net  " a<4>"  l oc=P59;  
net  " a<3>"  l oc=p58;  
net  " a<2>"  l oc=P57;  
net  " a<1>"  l oc=P56;  
net  " a<0>"  l oc=P55;  
net  " y<0>"  l oc=p36;  
net  " y<1>"  l oc=P35;  
net  " y<2>"  l oc=P34;  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     11: 50: 33 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     I C7485 -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
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- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  I C7485 i s 
Por t  (  a, b :  i n st d_l ogi c_vect or ( 3 downt o 0) ;  
       gt , eq, l t  :  i n st d_l ogi c ;  
       a_gt _b, a_eq_b, a_l t _b :  out  st d_l ogi c) ;  
 
end I C7485;  
 
ar chi t ect ur e Behav i or al  of  I C7485 i s 
 
begi n 
 
 pr ocess( a, b, gt , l t , eq)  
 begi n 
  i f  a>b t hen 
  a_gt _b<=' 1' ;  
  a_eq_b<=' 0' ;  
  a_l t _b<=' 0' ;  
 el s i f  a<b t hen 
  a_gt _b<=' 0' ;  
  a_eq_b<=' 0' ;  
  a_l t _b<=' 1' ;  
 el s i f  a=b t hen 
  a_gt _b<=' 0' ;  
  a_l t _b<=' 0' ;  
  a_eq_b<=' 1' ;  
  ELSE 

a_gt _b<=GT;  
  a_l t _b<=LT;  
  a_eq_b<=EQ;  
  end i f ;  
  end pr ocess;  
end Behavi or al ;  
 
 
 
 
 
 
 
USER CONSTRAI NTS 
 
NET " a<0>"   LOC = " p55"   ;  
NET " a<1>"   LOC = " p56"   ;  
NET " a<2>"   LOC = " p57"   ;  
NET " a<3>"   LOC = " p58"   ;  
NET " a_eq_b"   LOC = " p36"   ;  
NET " a_gt _b"   LOC = " p35"   ;  
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NET " a_l t _b"   LOC = " p34"   ;  
NET " b<0>"   LOC = " p59"   ;  
NET " b<1>"   LOC = " p60"   ;  
NET " b<2>"   LOC = " p61"   ;  
NET " b<3>"   LOC = " p62"   ;  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     11: 59: 11 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     I C74138 -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  I C74138 i s 
   por t  (  
        S:  i n STD_LOGI C_VECTOR( 2 DOWNTO 0) ;  
        OE1:  i n STD_LOGI C; - - G1 
        OE2:  i n STD_LOGI C; - - G2 
        Y:  out  STD_LOGI C_VECTOR ( 7 downt o 0)   ) ;  
end I C74138;  
 
ar chi t ect ur e Behav i or al  of  I C74138 i s 
 SI GNAL T:  STD_LOGI C_VECTOR( 7 DOWNTO 0) ;  
begi n 
  PROCESS( OE1, OE2, S)  
   BEGI N 
       I F OE2=' 1'  OR OE1=' 0'  THEN         
         T <= ( OTHERS=>' 1' ) ;  
 ELSI F OE1=' 1'  AND OE2=' 0'  THEN        
    CASE S I S 
  WHEN " 000"  => 
   T <= " 11111110" ;  
  WHEN " 001"  => 
   T <= " 11111101" ;  
  WHEN " 010"  => 
   T <= " 11111011" ;  
  WHEN " 011"  => 
   T <= " 11110111" ;       
  WHEN " 100"  => 
   T <= " 11101111" ;  
  WHEN " 101"  => 
   T <= " 11011111" ;  
  WHEN " 110"  => 
   T <= " 10111111" ;  
  WHEN OTHERS =>  
   T <= " 01111111" ;  
     END CASE;  
    ELSE 
    T<= " 11111111" ;  
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   END I F;    
END PROCESS ;  
Y<=T;    
end Behavi or al ;  
 
USER CONSTRAI NTS 
 
NET " S<0>"   LOC = " p55"   ;  
NET " S<1>"   LOC = " p56"   ;  
NET " S<2>"   LOC = " p57"   ;  
NET " OE1"   LOC = " p95"   ;  
NET " OE2"   LOC = " p96"   ;  
NET " Y<0>"   LOC = " p36"   ;  
NET " Y<1>"   LOC = " p35"   ;  
NET " Y<2>"   LOC = " p34"   ;  
NET " Y<3>"   LOC = " p33"   ;  
NET " Y<4>"   LOC = " p30"   ;  
NET " Y<5>"   LOC = " p29"   ;  
NET " Y<6>"   LOC = " p23"   ;  
net  " y<7>"  l oc=" p22" ;  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     12: 34: 05 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     mux -  Behav i or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  mux i s 
por t  (  D:  i n STD_LOGI C_VECTOR ( 7 downt o 0) ;  
EN:  i n STD_LOGI C;  
SEL:  i n STD_LOGI C_VECTOR ( 2 downt o 0) ;  
Y:  out  STD_LOGI C ) ;  
end mux;  
 
ar chi t ect ur e Behav i or al  of  mux i s 
 
begi n 
  pr ocess( EN, SEL, D)  
begi n 
i f ( EN=' 1' ) t hen 
y<=' 0' ;  
el se 
case SEL i s 
when " 000"  => y <= D( 0) ;  
when " 001"  => y <= D( 1) ;  
when " 010"  => y <= D( 2) ;  
when " 011"  => y <= D( 3) ;  
when " 100"  => y <= D( 4) ;  
when " 101"  => y <= D( 5) ;  
when " 110"  => y <= D( 6) ;  
when ot her s=> y <= D( 7) ;  
end case;  
end i f ;  
end pr ocess;  
end Behavi or al ;  
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USER CONSTRAI NTS 
 
net  " sel <0>"  l oc=P55;  
net  " sel <1>"  l oc=P56;  
net  " sel <2>"  l oc=P57;  
net  " d<0>"  l oc=P95;  
net  " d<1>"  l oc=P96;  
net  " d<2>"  l oc=P97;  
net  " d<3>"  l oc=P98;  
net  " d<4>"  l oc=P99;  
net  " d<5>"  l oc=P100;  
net  " d<6>"  l oc=P101;  
net  " d<7>"  l oc=P102;  
net  en l oc=P58;  
net  y l oc=P36;  
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- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     12: 42: 10 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     par i t ygen -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
ent i t y  par i t ygen i s 
 PORT( I NPUT: I N STD_LOGI C_VECTOR( 7 DOWNTO 0) ;  
  OUTPUT:  OUT STD_LOGI C_VECTOR( 8 DOWNTO 0) ) ;  
end par i t ygen;  
 
ar chi t ect ur e Behav i or al  of  par i t ygen i s 
begi n 
pr ocess( i nput )  
VARI ABLE TEMP1: STD_LOGI C;  
VARI ABLE TEMP2: STD_LOGI C_VECTOR( 8 DOWNTO 0) ;  
Begi n 
      TEMP1: =' 0' ;  
    FOR I  I N 0 TO 7 LOOP 
     TEMP1: =TEMP1 XOR I NPUT( I ) ;  
     TEMP2( I ) : =I NPUT( I ) ;  
    END LOOP;  
    TEMP2( OUTPUT' HI GH) : =TEMP1;  
    OUTPUT<=TEMP2;  
 END PROCESS;  
end Behavi or al ;  
 
USER CONSTRAI NTS 
NET " I NPUT<0>"   LOC = " P55"   ;  
NET " I NPUT<1>"   LOC = " P56"   ;  
NET " I NPUT<2>"   LOC = " P57"   ;  
NET " I NPUT<3>"   LOC = " P58"   ;  
NET " I NPUT<4>"   LOC = " P59"   ;  
NET " I NPUT<5>"   LOC = " P60"   ;  
NET " I NPUT<6>"   LOC = " P61"   ;  
NET " I NPUT<7>"   LOC = " P62"   ;  
NET " OUTPUT<0>"   LOC = " P36"   ;  
NET " OUTPUT<1>"   LOC = " P35"   ;  
NET " OUTPUT<2>"   LOC = " P34"   ;  
NET " OUTPUT<3>"   LOC = " P33"   ;  
NET " OUTPUT<4>"   LOC = " P30"   ;  
NET " OUTPUT<5>"   LOC = " P29"   ;  
NET " OUTPUT<6>"   LOC = " P23"   ;  
NET " OUTPUT<7>"   LOC = " P22"   ;  
NET " OUTPUT<8>"   LOC = " P21"   ;  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     12: 46: 03 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     r i ppl ecar r yadder  -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  r i ppl ecar r yadder  i s  
    Por t  (  a, b :  i n st d_l ogi c_vect or  ( 3 downt o 0) ;  
           c i n :  i n st d_l ogi c;  
           s  :  out  st d_l ogi c_vect or  ( 3 downt o 0) ;  
           cout  :  out  st d_l ogi c) ;  
end r i ppl ecar r yadder ;  
 
ar chi t ect ur e Behav i or al  of  r i ppl ecar r yadder  i s  
 
begi n 
  pr ocess( a, b, c i n)  
   var i abl e car r y: st d_l ogi c_vect or  ( 4 downt o 0) ;  
    begi n 
    car r y( 0) : =ci n;  
    f or  i  i n 0 t o 3 l oop 
    s( i ) <=a( i )  xor  b( i )  xor  car r y( i ) ;  
    car r y( i +1) : =( a( i )  and b( i ) )  or  ( a( i )  and car r y( i ) )  
or  ( b( i )  and car r y( i ) ) ;  
    end l oop;  
    cout <=car r y( 4) ;  
 end pr ocess;  
end Behavi or al ;  
USER CONSTRAI NTS 
NET " a<0>"   LOC = " p55"   ;  
NET " a<1>"   LOC = " p56"   ;  
NET " a<2>"   LOC = " p57"   ;  
NET " a<3>"   LOC = " p58"   ;  
NET " b<0>"   LOC = " p59"   ;  
NET " b<1>"   LOC = " p60"   ;  
NET " b<2>"   LOC = " p61"   ;  
NET " b<3>"   LOC = " p62"   ;  
NET " c i n"   LOC = " p95"   ;  
NET " cout "   LOC = " p36"   ;  
NET " s<0>"   LOC = " p20"   ;  
NET " s<1>"   LOC = " p21"   ;  
NET " s<2>"   LOC = " p22"   ;  
NET " s<3>"   LOC = " p23"   ;  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     14: 00: 47 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     i c7474 -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  i c7474 i s 
 por t ( d, c l k, pr _l , c l r _l : i n st d_l ogi c;  
 q, qn: out  st d_l ogi c) ;  
end i c7474;  
 
ar chi t ect ur e Behav i or al  of  i c7474 i s 
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 s i gnal  pr , c l r : s t d_l ogi c;  
begi n 
 pr ocess( c l r _l , c l r , pr _l , pr , c l k )  
begi n 
pr <=not  pr _l ; c l r <=not  c l r _l ;  
i f  ( c l r  and pr ) =' 1'  t hen q<=' 0' ; qn<=' 1' ;  
el s i f  c l r =' 1'  t hen q<=' 0' ;  qn<=' 1' ;  
el s i f  pr =' 1'  t hen q<=' 1' ; qn<=' 0' ;  
el s i f  ( c l k ' event  and c l k=' 1' )  t hen 
q<=d;  
qn<=not  d;  
end i f ;  
end pr ocess;  
end Behavi or al ;  
 
USER CONSTRAI NTS 
 
NET " c l r _l "   LOC = " p55"   ;  
NET " d"   LOC = " p56"   ;  
NET " pr _l "   LOC = " p57"   ;  
NET " q"   LOC = " p36"   ;  
NET " qn"   LOC = " p35"   ;  
net  c l k l oc=p80;  
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J.K Flip-flop: 
The race conditions in S-R Flip-flop can be eliminated by converting it in to 
J.K, the data inputs J and K are ANDed with Q\ and Q to obtain S & R inputs. 

Here SR, T, or  D depending on inputs. 
S=J.Q\ 
R=K.Q 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     14: 05: 39 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     j k f f  -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  j k f f  i s  
  por t  ( CLK,  RST,  J,  K :  i n  st d_l ogi c ;  
  Q,  Qn:  out  st d_l ogi c) ;  
end j k f f ;  
 
ar chi t ect ur e Behav i or al  of  j k f f  i s  
   s i gnal  FF :  st d_l ogi c;  
begi n 
   pr ocess ( CLK,  RST)  
  var i abl e JK :  st d_l ogi c_vect or ( 1 downt o 0) ;  
 begi n 
  i f  ( RST = ' 0' )  t hen 
   FF <= ' 0' ;  
  el s i f  ( CLK' event  and CLK = ' 1' )  t hen 
   JK : = J & K;  
   case JK i s 
    when " 01"    => FF <= ' 0' ;  
    when " 10"    => FF <= ' 1' ;  
    when " 11"    => FF <= not  FF;  
    when ot her s => FF <= FF;  
   end case;  
  end i f ;  
 end pr ocess;  
 Q <= FF ;   
 Qn <= not  FF ;  
end Behavi or al ;  
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USER CONSTRAI NTS 
 
NET " J"   LOC = " p55"   ;  
NET " K"   LOC = " p56"   ;  
NET " Q"   LOC = " p36"   ;  
NET " Qn"   LOC = " p35"   ;  
net  c l k l oc =p80;  
net  r s t  l oc=p57;  
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T-Flip-flop (Toggle Flip-flop): On every change in clock pulse the output ‘Q’  
changes its state (Toggle). A Flip-flop with one data input which changes state for 
every clock pulse.(J=K=’1’  in JQK Flip-flop the resulting output is ‘T’  Flip-flop). 
 

 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     14: 49: 56 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     t f f  -  Behav i or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  t f f  i s  
 por t  ( T,  CLK,  c l r  :  i n st d_l ogi c;  
  Q, QB :  out  st d_l ogi c) ;  
end t f f ;  
 
ar chi t ect ur e Behav i or al  of  t f f  i s  
 
begi n 
  pr ocess ( c l k,  c l r )  begi n 
  i f  ( c l r  = ' 1' )  t hen 
   Q  <= ' 0' ;  
   QB <= ' 1' ;  
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  el s i f  ( c l k ' event  and c l k = ' 1' )  t hen 
   Q  <= not  T;   
   QB <= T;  
  end i f ;  
 end pr ocess;  
end Behavi or al ;  
 
USER CONSTRAI NTS 
 
NET " c l r "   LOC = " p55"   ;  
NET " Q"   LOC = " p36"   ;  
NET " QB"   LOC = " p35"   ;  
NET " T"   LOC = " p56"   ;  
net  c l k l oc=P80;  
 
Si mul at or  Wavef or m f or  T- FF 
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COUNTER: Counter is a digital circuit that can counts the number of pulses. For building 
the counters, Flip-flop are used. 
 
Ripple Counter /Asynch 
 
 

 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     14: 56: 42 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     modn -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  modn i s 
     Por t  ( CLK_I N :  I N STD_LOGI C;  
           RST_I N :  I N STD_LOGI C;  
            BCD_OUT :  OUT STD_LOGI C_VECTOR( 3 DOWNTO 0) ) ;  
end modn;  
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ar chi t ect ur e Behav i or al  of  modn i s 
SI GNAL CLK_SI GNAL :  STD_LOGI C_VECTOR( 24 DOWNTO 0) ;  
SI GNAL BCD_OUT_SI GNAL :  STD_LOGI C_VECTOR( 3 DOWNTO 0) ;  
begi n 
  PROCESS( CLK_I N, RST_I N)  
 BEGI N 
  I F( RST_I N=' 1' ) THEN 
   CLK_SI GNAL<=( OTHERS=>' 0' ) ;  
  ELSI F( CLK_I N=' 1'  AND CLK_I N' EVENT) THEN 
   CLK_SI GNAL<=CLK_SI GNAL+1;  
  END I F;  
 END PROCESS;  
  
 PROCESS( CLK_SI GNAL( 24) , RST_I N)  
 BEGI N 
  I F( RST_I N=' 1' ) THEN 
   BCD_OUT_SI GNAL<=( OTHERS=>' 0' ) ;  
  ELSI F( CLK_SI GNAL( 24) =' 1'  AND CLK_SI GNAL( 24) ' EVENT) THEN 
   I F( BCD_OUT_SI GNAL=" 0000" ) THEN 
    BCD_OUT_SI GNAL<=" 1111" ;  
   ELSE 
    BCD_OUT_SI GNAL<=BCD_OUT_SI GNAL- 1;  
   END I F;  
  END I F;  
 END PROCESS;  
BCD_OUT<=BCD_OUT_SI GNAL;  
end Behavi or al ;  
 
 
 
 
USER CONSTRAI NTS 
NET RST_I N  LOC = P55;  
NET CLK_I N  LOC = P80;  
NET BCD_OUT<0> LOC = P20;  
NET BCD_OUT<1> LOC = P21;  
NET BCD_OUT<2> LOC = P22;  
NET BCD_OUT<3> LOC = P23;  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     15: 11: 54 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     r t shf t  -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  r t shf t  i s  
  PORT (  Reset n, w  :  I N STD_LOGI C ;  
   c l ock: i n st d_l ogi c;  
   Q_out  :  buf f er  STD_LOGI C_VECTOR( 1 TO 4)  )  ;  
end r t shf t ;  
 
 
ar chi t ect ur e Behav i or al  of  r t shf t  i s  
  SI GNAL CLK_SI GNAL :  STD_LOGI C_VECTOR( 25 DOWNTO 0) ;  
 SI GNAL q_OUT_SI GNAL :  STD_LOGI C_VECTOR( 1 To 4) ;  
 
begi n 
  PROCESS( cl ock, Reset n)  
 BEGI N 
  I F( Reset n=' 1' ) THEN 
   CLK_SI GNAL<=( OTHERS=>' 0' ) ;  
  ELSI F( Cl ock= ' 1'  AND CLock' EVENT)  THEN 
   CLK_SI GNAL<=CLK_SI GNAL+1;  
  END I F;  
 END PROCESS;  
 
 PROCESS (  Reset n,  Cl k_si gnal ( 25) )  
 BEGI N 
  I F ( Reset n = ' 1' )  THEN 
   Q_out _si gnal <=( OTHERS=>' 0' )  ;  
  el sI F ( Cl k_si gnal ( 25) ' event  AND Cl k_si gnal ( 25)  = ' 1' )  THEN 
   Genbi t s:  FOR i  I N 4 DOWNTO 2 LOOP 
    Q_out _si gnal ( i )  <= Q_out ( i - 1)  ;  
       END LOOP ;  
   Q_out _si gnal ( 1)  <= w ;  
  END I F ;  
 END PROCESS ;  
 q_out <=q_out _si gnal ;  
end Behavi or al ;  
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USER CONSTRAI NTS 
 
NET " Q_out <1>"   LOC = " p33"   ;  
NET " Q_out <2>"   LOC = " p34"   ;  
NET " Q_out <3>"   LOC = " p35"   ;  
NET " Q_out <4>"   LOC = " p36"   ;  
NET " Reset n"   LOC = " p55"   ;  
NET " w"   LOC = " p56"   ;  
net  c l ock l oc=p80;  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
- -  Company:  RAMP PLUS TECHNOLOGI ES 
- -  Engi neer : T N G PRASAD 
- -  Cr eat e Dat e:     15: 21: 10 10/ 08/ 05 
- -  Des i gn Name:      
- -  Modul e Name:     uni vsht r eg -  Behavi or al  
- -  Pr oj ect  Name:     
- -  Tar get  Devi ce:    
- -  Tool  ver s i ons:    
- -  Descr i pt i on:  
- -  Dependenci es:  
- -  Rev i s i on:  
- -  Rev i s i on 0. 01 -  Fi l e Cr eat ed 
- -  Addi t i onal  Comment s:  
 
l i br ar y I EEE;  
use I EEE. STD_LOGI C_1164. ALL;  
use I EEE. STD_LOGI C_ARI TH. ALL;  
use I EEE. STD_LOGI C_UNSI GNED. ALL;  
 
- - - -  Uncomment  t he f ol l owi ng l i br ar y decl ar at i on i f  i nst ant i at i ng 
- - - -  any Xi l i nx pr i mi t i ves i n t hi s code.  
- - l i br ar y UNI SI M;  
- - use UNI SI M. VComponent s. al l ;  
 
ent i t y  uni vsht r eg i s  
   por t  ( A:  i nout  STD_LOGI C_vect or ( 7 downt o 0) ; - - I / O l ef t  ABCD EFGH r i ght   
        CLR:  i n STD_LOGI C; - - ACTI VE LO)  
        OE1:  i n STD_LOGI C; - - OUTPUT ENABLE ACTI VE LOW 
        OE2:  i n STD_LOGI C; - - OUTPUT ENABLE ACTI VE LOW 
        S0:  i n STD_LOGI C; - - FUNTI ON SELECT 
        S1:  i n STD_LOGI C; - - FUNTI ON SELECT 
        CLK:  i n STD_LOGI C; - - POSI TI VE EDGE TRI GGER 
        SR:  i n STD_LOGI C; - - SERI AL RI GHT I NPUT 
        SL:  i n STD_LOGI C; - - SERI AL LEFT I NPUT 
        QA:  out  STD_LOGI C; - - SERI AL OUTPUT 
        QH:  out  STD_LOGI C) ; - - SERI AL OUTPUT) ;  
end uni vsht r eg;  
 
ar chi t ect ur e Behav i or al  of  uni vsht r eg i s  
s i gnal  OE, SX: st d_l ogi c;  
s i gnal  SE: STD_LOGI C_vect or ( 2 downt o 0) ;  
s i gnal  S: STD_LOGI C_vect or ( 1 downt o 0) ;  
SI GNAL CLK_SI GNAL :  STD_LOGI C_VECTOR( 25 DOWNTO 0) ;  
SI GNAL q_OUT_SI GNAL :  STD_LOGI C_VECTOR( 1 To 4) ;  
begi n 
  OE<=OE1 or  OE2;  - - OE i s or i ng of  OE1 and OE2 
 S<=S1 & S0; - - t wo bi t  
 SE<=S & OE; - - t hr ee bi t  
 pr ocess( c l k, CLR, SE)  
var i abl e x: STD_LOGI C_vect or ( 7 downt o 0) ;  
var i abl e y: STD_LOGI C_vect or ( 7 downt o 0) ;  
begi n 
  I F( c l r =' 1' ) THEN 
   CLK_SI GNAL<=( OTHERS=>' 0' ) ;  
  ELSi f (   CLk' EVENT AND Cl k= ' 1'  )   t hen 
   CLK_SI GNAL<=CLK_SI GNAL+1;  
  END I F;  
 END PROCESS;  
pr ocess( c l k_si gnal ( 25) , CLR, SE)  
var i abl e x: STD_LOGI C_vect or ( 7 downt o 0) ;  
var i abl e y: STD_LOGI C_vect or ( 7 downt o 0) ;  



� � � � �� � � � � 	 �� 
 � �� 
 	 
 
 � �� � � �� �� � � ��� � � � � � 
 �� � � � � �

� 
 � � �� � 
 � �� � � � 	 � � � � � � � ��� 
 	 � 
 � � � � �
 

36

begi n 
 i f ( CLR=' 0' )  t hen 
  case SE i s 
   when " 000"  => x: =" 00000000" ;  
   when " 100"  => x: =" 00000000" ;  
   when " 010"  => x: =" 00000000" ;  
   when ot her s => x: =y;  
  end case;    
 el s i f ( SE=" 000" )  t hen 
  x : =y;  
 el s i f ( c l k_si gnal ( 25) ' event  and c l k_s i gnal ( 25) =' 1' )  t hen 
  case SE i s 
   when " 010" => x: =SR & y( 7 downt o 1) ; A<=x;  
   when " 100" => x: =y( 6 downt o 0)  & SL; A<=x;  
   when " 110" => A<=" ZZZZZZZZ" ; x: =A;  
   when " 111" => A<=" ZZZZZZZZ" ; x: =A;  
   when ot her s => x: =y;  
  end case;    
 end i f ;  
end pr ocess;   
QA<=A( 0) ;  
QH<=A( 7) ;  
end Behavi or al ;  
 
USER CONSTRAI NTS 
NET " A<0>"   LOC = " p55"   ;  
NET " A<1>"   LOC = " p56"   ;  
NET " A<2>"   LOC = " p57"   ;  
NET " A<3>"   LOC = " p58"   ;  
NET " A<4>"   LOC = " p59"   ;  
NET " A<5>"   LOC = " p60"   ;  
NET " A<6>"   LOC = " p61"   ;  
NET " A<7>"   LOC = " p62"   ;  
NET " CLR"   LOC = " p95"   ;  
NET " OE1"   LOC = " p96"   ;  
NET " OE2"   LOC = " p97"   ;  
NET " QA"   LOC = " p20"   ;  
NET " QH"   LOC = " p21"   ;  
NET " S0"   LOC = " p98"   ;  
NET " S1"   LOC = " p99"   ;  
NET " SL"   LOC = " p102"   ;  
NET " SR"   LOC = " p101"   ;  
net  c l k l oc=p80;  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


