LAMPIRAN 1 : SOURCE CODE VHDL

File : Top_Crypt.vhd

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY TOP_Crypt IS

PORT
( Clock, Reset, Start, Done


: IN STD_LOGIC;


  Count




: OUT STD_LOGIC_VECTOR(7 DOWNTO 0);


  Ready, Lfull,Lful2, Lful3, Lful4, Z_in, Par_load
: OUT STD_LOGIC);

END TOP_Crypt;

ARCHITECTURE Engine OF TOP_Crypt IS

COMPONENT MAIN_CONTROL

PORT
( Clock, Reset, Start, Done


: IN STD_LOGIC;


  Count




: OUT STD_LOGIC_VECTOR(7 DOWNTO 0);


  Ready, Lfull,Lful2, Lful3, Lful4, Z_in, Par_load
: OUT STD_LOGIC);

END COMPONENT;

COMPONENT SHUFFLE

PORT
( Clock, Reset, Z, Z_in


: IN STD_LOGIC;


  Count_Z




: OUT STD_LOGIC_VECTOR(7 DOWNTO 0);


  Z_SR1,Z_SR2,Z_SR3,Z_SR4


: OUT STD_LOGIC);

END COMPONENT;

COMPONENT DATAPATH

PORT
(Reset, clock, X1, X2, X3, X4
: IN STD_LOGIC;


Z 


: OUT STD_LOGIC);

END COMPONENT;

COMPONENT LFSR1-SR1

PORT
(Q_clk, InLF1, Start, Z1
: IN STD_LOGIC;


X1
 

: OUT STD_LOGIC);

END COMPONENT;

*

*

*

COMPONENT LFSR4-SR4

PORT
(Q_clk, InLF4, Start, Z4
: IN STD_LOGIC;


X4
 

: OUT STD_LOGIC);

END COMPONENT;

SIGNAL Count_Z


: STD_LOGIC_VECTOR(7 DOWNTO 0);

SIGNAL , X1, X2, X3, X4,Z,Q_clk
: STD_LOGIC;

*

*

SIGNAL P_load, Z_i


: STD_LOGIC;

BEGIN


MCt1
: MAIN_CONTROL PORT MAP (Reset=>Reset, Start=>Start, Done=>Done, Ready=>Ready,






Clock=>Clock, Lful1=>Lful1,Lful2=>Lful2,Lful3=>Lful3,






Lful4=>Lful4,Z_in=>Z_i, Par_load=>P_load,Count=>Count);


Shf1
: SHUFFLE             PORT MAP  ( .......


LF4
: LFSR4
              PORTMAP
(Start=>Start,Q_clk=>Clock,InLf4=>InLf4,Lful4=>Lful4,






Par_in4=>Par_in4,Par_load=>P_load,X4=>X4);

END Engine;


File : Main Control.vhd

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY main_control IS

PORT
( Clock, Reset, Start, Done


: IN STD_LOGIC;


  Count




: OUT STD_LOGIC_VECTOR(7 DOWNTO 0);


  Ready, Lfull,Lful2, Lful3, Lful4, Z_in, Par_load
: OUT STD_LOGIC);

END main_control;

ARCHITECTURE a OF main_control IS

TYPE STATE IS ( Ct_Idle, FB1, FB2, FB3, FB4, INIT_GEN, SHIFT, P_LOAD, ENCODE);

SIGNAL current_state : STATE;

SIGNAL internal_count: STD_LOGIC_VECTOR(7 DOWNTO 0);

BEGIN


Count<=internal_count;


PROCESS (Reset, Clock)


BEGIN



IF Start=’0’ THEN
current_state <= CT_Idle; 





internal_count<=”00000000”;



ELSIF clock’EVENT AND clock=’1’ THEN 










 ---9 macam operasi/state pd chip




CASE current_state IS





WHEN CT_Idle =>








--state utk menunggu perintah Start Inisialisasi






Lfull<=’0’; Lful2<=’0’; Lful3<=’0’; Lful4<=’0’;






current_state <= FB1;





WHEN FB1=>









--shift_in bits ke LFSR utk inisialisasi









--All LFSR open !






Lful2<=’0’; Lful3<=’0’; Lful4<=’0’;






internal_count<=internal_count+1;






IF internal_count <= 25 THEN Lfull <= ‘1’;








              current_state <= FB2;








   ELSE current_state <= FB1;






END IF;





WHEN FB2=>








--Continue shift_in bit ke LFSR, Enable LFSR1






Lful3<=’0’; Lful4<=’0’;






internal_count<=internal_count+1;






IF internal_count <= 31 THEN  Lfull <= ‘1’; Lful2 <= ‘1’;









               current_state <= FB3;


 

  



    ELSE  current_state <= FB2;






END IF;





WHEN FB3=>










--Enable LFSR1 dan LFSR2






Lful4<=’0’;






internal_count<=internal_count+1;






IF internal_count <= 31 THEN  Lfull <= ‘1’; 






  

               Lful2 <= ‘1’; Lful3<=’1’;








               current_state <= FB4;








   ELSE  current_state <= FB3;






END IF;





WHEN FB4=>









--Enable LFSR1, LFSR2, LFSR3.






Internal_count<=internal_count+1;






IF internal_count <= 33 THEN  Lfull <= ‘1’; Lful2<=’1’;  








              Lful3 <= ‘1’; Lful4<=’1’;








              current_state <= INIT_GEN;








   ELSE  current_state <= FB4;






END IF;





WHEN INIT_GEN=>

· Enable LFSR1, LFSR2, LFSR3, LFSR4 

· Keys generated selama ini dibuang!






Lfull <= ‘1’; Lful2<=’1’; Lful3<=’1’; Lful4<=’1’;






internal_count<=internal_count+1;






IF internal_count < 111 THEN Z_in <= ‘0’; 










   END IF;






IF internal_count <= 112 THEN current_state <= SHIFT;








     ELSE current_state <= INIT_GEN;








     END IF;





WHEN SHIFT=>








--Lanjutkan generate keys dan simpanlah kedalam  








--Shift Register : SR1,SR2,SR3,SR4 sesuai urutannya






Lfull <= ‘1’; Lful2<=’1’; Lful3<=’1’; Lful4<=’1’;






internal_count<=internal_count+1;






IF internal_count > 111 THEN Z_in <= ‘1’; 










   END IF;






IF internal_count <= 239 THEN current_state <= P_LOAD;








     ELSE current_state <= SHIFT;








     END IF;





WHEN P_LOAD=>

· Paralel_load kan isi Shift Register ke LFSR 

· sesuai pasangannya. Cegah clocking datapath






Lfull <= ‘1’; Lful2<=’1’; Lful3<=’1’; Lful4<=’1’;






IF internal_count <= 240 THEN Par_load <= ‘1’;








--Reset counter 8 bit ini kembali ke Nol.






                                                    Internal_count<=”00000000”;








      ELSE current_state <= P_LOAD;






END IF;



















WHEN ENCODE =>








--Generate keys dan encode input data stream






Ready <= ‘1’; 
 --Siap dilaksanakan encode !






IF Done <= ‘1’ THEN current_state <= CT_IDLE;







      ELSE current_state <= ENCODE;






END IF;




END CASE;



END IF;


END PROCESS;

END a;

File : Shuffle.vhd

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY shuffle IS

PORT
( Clock, Reset, Z, Z_in


: IN STD_LOGIC;


  Count_Z




: OUT STD_LOGIC_VECTOR(7 DOWNTO 0);


  Z_SR1,Z_SR2,Z_SR3,Z_SR4


: OUT STD_LOGIC);

END shuffle;

ARCHITECTURE a OF shuffle IS

TYPE STATE IS ( SH_Idle, SR1, SR2,  ESR2, SR3, ESR3, SR4, ESR4);

SIGNAL current_state : STATE;

SIGNAL internal_count: STD_LOGIC_VECTOR(7 DOWNTO 0);

BEGIN


Count_Z<=internal_count;


PROCESS (Reset, Clock)


BEGIN



IF Resett=’1’ and Z_in=’0’ THEN  current_state <= SH_Idle; 





internal_count<=”00000000”;



ELSIF clock’EVENT AND clock=’1’ THEN 










 ---8 macam operasi/state pd chip




CASE current_state IS





WHEN SH_Idle =>








--state utk menunggu status SHIFT main control aktif






--Z_in<=’0’;






current_state <= SR1;





WHEN SR1=>






--Z_in<=’1’;









internal_count<=internal_count+1;
--Z[0]






IF internal_count > 0 THEN 

        IF internal_count < 9  THEN






        
Z_SR1 <= Z;







END IF;

              






        IF internal_count > 32 THEN 

                IF internal_count < 41  THEN  
--Z[4]






        
     Z_SR1 <= Z;







     current_state <= SR2;







     END IF;








        ELSIF internal_count > 64 THEN 

                 IF internal_count < 73  THEN
--Z[8]






        
     Z_SR1 <= Z;







     current_state <= SR2;







END IF;







        ELSIF internal_count = 97 THEN 
--Z[12]

                IF internal_count < 73  THEN






        
     Z_SR1 <= Z;







     current_state <= SR2;






                 END IF;






        ENDIF;
 










 











WHEN SR2=>






--Z_in<=’1’;









internal_count<=internal_count+1;
--Z[1]






IF internal_count > 8 THEN 

        IF internal_count < 17  THEN






        
Z_SR2 <= Z;







current_state <= ESR2;

END IF;

              






        ELSIF internal_count > 40 THEN 

                IF internal_count < 49  THEN  
--Z[5]






        
     Z_SR2 <= Z;







     current_state <= ESR2;







     END IF;








        ELSIF internal_count > 72 THEN 

                 IF internal_count < 81  THEN
--Z[9]






        
     Z_SR2 <= Z;







     current_state <= ESR2;







END IF;







        ELSIF internal_count > 97 THEN 
--Z[12]    71

                IF internal_count < 105  THEN






        
     Z_SR2 <= Z;







     current_state <= ESR2;






                 END IF;




        ENDIF;
 




WHEN SR2=>




internal_count<=internal_count+1;
--Z_in <= ‘1’;






current_state <= SR3;





WHEN SR3=>






--Z_in<=’1’;









internal_count<=internal_count+1;







IF internal_count > 16 THEN

 --Z[2]

        IF internal_count < 25  THEN






        
Z_SR3 <= Z;







current_state <= ESR3;

END IF;

              






        ELSIF internal_count > 48 THEN 

                IF internal_count < 57  THEN  
--Z[6]






        
     Z_SR3 <= Z;







     current_state <= ESR3;







     END IF;








        ELSIF internal_count > 80 THEN 

                 IF internal_count < 89  THEN
--Z[10]






        
     Z_SR3 <= Z;







     current_state <= ESR3;







END IF;







        ELSIF internal_count > 104 THEN 
--Z[13]    

                IF internal_count < 113  THEN






        
     Z_SR3 <= Z;







     current_state <= ESR3;






                 END IF;






        ELSIF internal_count = 121 THEN 







        
     Z_SR3 <= Z;







     current_state <= ESR3;




        ENDIF;
 




WHEN ESR3=>




internal_count<=internal_count+1;
--Z_in <= ‘1’;






current_state <= SR4;





WHEN SR4=>






--Z_in<=’1’;









internal_count<=internal_count+1;







IF internal_count > 24 THEN

 --Z[3]

        IF internal_count < 33  THEN






        
Z_SR4 <= Z;







current_state <= ESR4;

END IF;

              






        ELSIF internal_count > 56 THEN 

                IF internal_count < 65  THEN  
--Z[7]






        
     Z_SR4 <= Z;







     current_state <= ESR4;







     END IF;








        ELSIF internal_count > 88 THEN 

                 IF internal_count < 97  THEN
--Z[11]






        
     Z_SR4 <= Z;







     current_state <= ESR4;







END IF;







        ELSIF internal_count > 112 THEN 
--Z[14]    

                IF internal_count < 121  THEN






        
     Z_SR4 <= Z;







     current_state <= SR3;






                 END IF;






        ELSIF internal_count > 121 THEN
--Z[15]     71 








IF internal_count < 129  THEN






        
     Z_SR4 <= Z;







     current_state <= ESR4;




       
     END IF;

          END IF;
 




WHEN ESR4=>




internal_count<=internal_count+1;
--Z_in <= ‘1’;






current_state <= SR1;




END CASE;



END IF;


END PROCESS;

END a;


File : Datapath.vhd

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY datapath IS

PORT
(Reset, clock, X1, X2, X3, X4
: IN STD_LOGIC;


Z 


: OUT STD_LOGIC);

END datapath;

ARCHITECTURE a OF datapath IS







COMPONENT XOR1


PORT (X1,X2,X3,X4

: IN STD_LOGIC;



Ct

: IN std_logic_vector(1 downto 0);



Z

: OUT STD_LOGIC);

END COMPONENT;

COMPONENT ADD1

PORT (X1,X2,X3,X4 

: IN STD_LOGIC;



Yt1,Yt0

: OUT STD_LOGIC);

END COMPONENT;

COMPONENT ADD2

PORT (  Yt1,Yt0

: IN STD_LOGIC;



Ct

: IN STD_LOGIC_VECTOR(1 DOWNTO 0);



St2

: OUT STD_LOGIC;



St

: OUT STD_LOGIC_VECTOR(1 DOWNTO 0));

END COMPONENT;

COMPONENT RAR

PORT (
St2

: IN STD_LOGIC;






St

: IN STD_LOGIC_VECTOR(1 DOWNTO 0);



StPLUS1

: OUT STD_LOGIC_VECTOR(1 DOWNTO 0));

END COMPONENT;

COMPONENT XOR2


PORT (StPLUS1,T2,Ct 
: IN STD_LOGIC_VECTOR (1 DOWNTO 0);



CtPLUS1

: OUT STD_LOGIC_VECTOR (1 DOWNTO 0));

END COMPONENT;

COMPONENT Ct_reg


PORT (Reset, clock

: IN STD_LOGIC;



  CtPLUS1 
: IN STD_LOGIC_VECTOR(1 DOWNTO 0);

  



  Ct

: OUT STD_LOGIC_VECTOR(1 DOWNTO 0));

END COMPONENT;

COMPONENT CtMIN1_reg


PORT ( Reset, clock

: IN STD_LOGIC;



   Ct
 
: IN STD_LOGIC_VECTOR(1 DOWNTO 0);



   X

: OUT STD_LOGIC_VECTOR(1 DOWNTO 0));

END COMPONENT;

COMPONENT T2


PORT (
X 

: IN STD_LOGIC_VECTOR(1 DOWNTO 0);



reset,clock 
: IN STD_LOGIC;



T2

: OUT STD_LOGIC_VECTOR(1 DOWNTO 0));

END COMPONENT;






--declare signal internal utk connect submoduls

SIGNAL St2, Yt01,Yt11
: STD_LOGIC;

SIGNAL StPLUS1,CtPLUS1
: STD_LOGIC_VECTOR(1 DOWNTO 0);

SIGNAL St ,X, Tf,Ct10 
: STD_LOGIC_VECTOR(1 DOWNTO 0);

BEGIN


XR1:XOR1
PORT MAP (X1=>X1,X2=>X2,X3=>X3,X4=>X4,Ct=>Ct10,    Z=>Z);


AD1:ADD1
PORT MAP (X1=>X1,X2=>X2,X3=>X3,X4=>X4,  Yt1=>Yt11,   Yt0=>Yt01);


AD2:ADD2
PORT MAP (Ct=>Ct10,Yt1=>Yt11,Yt0=>Yt01, St2=>St2,   St=>St);


SR:RAR

PORT MAP (St2=>St2, St=>St,     StPLUS1=>StPLUS1);


XR2:XOR2
PORT MAP (StPLUS1=>StPLUS1, T2=>Tf, Ct=>Ct10,    CtPLUS1=>CtPLUS1);


CT:Ct_reg
PORT MAP (CtPLUS1=>CtPLUS1, Reset=>reset, clock=>clock,   Ct=>Ct10);


CTMIN1:CtMIN1_reg
PORT MAP (Ct=>Ct10, Reset=>reset, clock=>clock,   X=>X);


T:T2 

PORT MAP (X=>X, reset=>reset, clock=>clock,    T2=>Tf);

END a;








 

























 

File : LFSR1-SR1.vhd
 



LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY LFSR1 IS

PORT
(Q_clk, InLF1, Start, Z1
: IN STD_LOGIC;


X1
 

: OUT STD_LOGIC);

END LFSR1;

ARCHITECTURE a OF LFSR1 IS

TYPE STATE_TYPE IS (Ct_Idle, FB1, FB2, SHIFT, P_LOAD);

SIGNAL state : STATE_TYPE;

SIGNAL shift_in, in_sr1 : STD_LOGIC_VECTOR (25 downto 1);

SIGNAL Count : STD_LOGIC_VECTOR (7 DOWNTO 0);

BEGIN


PROCESS(Q_clk)


BEGIN



IF START='0' then




state <= Ct_Idle;



ELSIF Q_clk'EVENT AND Q_clk='1' THEN




CASE state IS 





WHEN Ct_Idle =>






shift_in<="0000000000000000000000000";





WHEN FB1 =>






shift_in(1)<=InLF1;






shift_in(2)<=shift_in(1);






shift_in(3)<=shift_in(2);






shift_in(4)<=shift_in(3);






shift_in(5)<=shift_in(4);






shift_in(6)<=shift_in(5);






shift_in(7)<=shift_in(6);







shift_in(8)<=shift_in(7);






shift_in(9)<=shift_in(8);






shift_in(10)<=shift_in(9);






shift_in(11)<=shift_in(10);






shift_in(12)<=shift_in(11);






shift_in(13)<=shift_in(12);






shift_in(14)<=shift_in(13);






shift_in(15)<=shift_in(14);







shift_in(16)<=shift_in(15);






shift_in(17)<=shift_in(16);






shift_in(18)<=shift_in(17);






shift_in(19)<=shift_in(18);






shift_in(20)<=shift_in(19);






shift_in(21)<=shift_in(20);






shift_in(22)<=shift_in(21);






shift_in(23)<=shift_in(22);







shift_in(24)<=shift_in(23);






shift_in(25)<=shift_in(24);





WHEN FB2=>









--LFSR1 => Feedback "ENABLED";






shift_in(1)<= InLF1 xor shift_in(8) xor shift_in(12) 






  

  xor shift_in(20) xor shift_in(25);






shift_in(2)<=shift_in(1);






shift_in(3)<=shift_in(2);






shift_in(4)<=shift_in(3);






shift_in(5)<=shift_in(4);






shift_in(6)<=shift_in(5);






shift_in(7)<=shift_in(6);







shift_in(8)<=shift_in(7);






shift_in(9)<=shift_in(8);






shift_in(10)<=shift_in(9);






shift_in(11)<=shift_in(10);






shift_in(12)<=shift_in(11);






shift_in(13)<=shift_in(12);






shift_in(14)<=shift_in(13);






shift_in(15)<=shift_in(14);







shift_in(16)<=shift_in(15);






shift_in(17)<=shift_in(16);






shift_in(18)<=shift_in(17);






shift_in(19)<=shift_in(18);






shift_in(20)<=shift_in(19);






shift_in(21)<=shift_in(20);






shift_in(22)<=shift_in(21);






shift_in(23)<=shift_in(22);







shift_in(24)<=shift_in(23);






shift_in(25)<=shift_in(24);















WHEN SHIFT=>







--Last end Z 128 bit (dari Z=200 bit or saat t=73 s/d 239) saja 








--yang disimpan ke Shift Register. 









in_sr1(1)<=Z1;






in_sr1(2)<=in_sr1(1);






in_sr1(3)<=in_sr1(2);






in_sr1(4)<=in_sr1(3);






in_sr1(5)<=in_sr1(4);






in_sr1(6)<=in_sr1(5);






in_sr1(7)<=in_sr1(6);






in_sr1(8)<=in_sr1(7);






in_sr1(9)<=in_sr1(8);






in_sr1(10)<=in_sr1(9);






in_sr1(11)<=in_sr1(10);






in_sr1(12)<=in_sr1(11);






in_sr1(13)<=in_sr1(12);






in_sr1(14)<=in_sr1(13);






in_sr1(15)<=in_sr1(14);






in_sr1(16)<=in_sr1(15);






in_sr1(17)<=in_sr1(16);






in_sr1(18)<=in_sr1(17);






in_sr1(19)<=in_sr1(18);






in_sr1(20)<=in_sr1(19);






in_sr1(21)<=in_sr1(20);






in_sr1(22)<=in_sr1(21);






in_sr1(23)<=in_sr1(22);






in_sr1(24)<=in_sr1(23);






in_sr1(25)<=in_sr1(24);





WHEN P_LOAD =>






shift_in(25 downto 1) <= in_sr1(25 downto 1);




END CASE;



END IF;


END PROCESS;

X1 <= shift_in(24);


END a;

t_puliwarna      halaman   21

