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ДОДАТОК А

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity Coder_Viterbi is
    Port (   
            -----------Inputs-----------    
             clk_for_in  : in std_logic;
             clk_for_out : in std_logic;          
             I_In        : in std_logic;       
             Q_In        : in std_logic; 
             mode        : in std_logic;
             ----------Outputs-----------
             I_Out       : out std_logic;     
             Q_Out       : out std_logic
           );

end Coder_Viterbi;

architecture Coder_Viterbi_Arch of Coder_Viterbi is

signal state : std_logic:='0';
signal Iz0, Iz1, Iz2, Iz3, Iz4, Iz5, Iz6 : std_logic:='0'; 
signal Qz0, Qz1, Qz2, Qz3, Qz4, Qz5, Qz6 : std_logic:='0'; 
signal IS1, IS2 : std_logic:='0'; 
signal QS1, QS2 : std_logic:='0'; 

begin

process (clk_for_in, clk_for_out)
begin   
    if ( rising_edge(clk_for_in) ) then
        Iz0 <= I_In; Qz0 <= Q_In;
        Iz1 <= Iz0;  Qz1 <= Qz0;
        Iz2 <= Iz1;   Qz2 <= Qz1;
        Iz3 <= Iz2;   Qz3 <= Qz2;
        Iz4 <= Iz3;   Qz4 <= Qz3;
        Iz5 <= Iz4;   Qz5 <= Qz4;
        Iz6 <= Iz5;   Qz6 <= Qz5;

 
        if (mode = '1') then 
            IS1 <= Iz0 xor Iz1 xor Iz2 xor Iz3 xor Iz6;     
            IS2 <= Iz0 xor Iz2 xor Iz3 xor Iz5 xor Iz6;
            QS1 <= not(Qz0 xor Qz1 xor Qz2 xor Qz3 xor Qz6);    
            QS2 <= not(Qz0 xor Qz2 xor Qz3 xor Qz5 xor Qz6);
        else 
            IS1 <= Iz0 xor Iz1 xor Iz2 xor Iz3 xor Iz6;     
            IS2 <= not(Iz0 xor Iz2 xor Iz3 xor Iz5 xor Iz6);
            QS1 <= Qz0 xor Qz1 xor Qz2 xor Qz3 xor Qz6; 
            QS2 <= not(Qz0 xor Qz2 xor Qz3 xor Qz5 xor Qz6); 
        end if;
        state <= '0';
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    end if;
  

    if( rising_edge(clk_for_out)) then
        
        if( state = '0' ) then  
             I_Out <= IS1;
             Q_Out <= QS1;
             state <= '1';
        else                        
             I_Out <= IS2;
             Q_Out <= QS2;
        end if;
    end if;
  

end process;                

end Coder_Viterbi_Arch;
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ДОДАТОК Б

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity QPSK_coder is
    Port (  
  Fclk : in std_logic;

 StrDIBit : in std_logic;
 StrDIBit2 : in std_logic;

           I_In : in std_logic;
 Q_In : in std_logic;

 StrIQ_Out : out std_logic;
           I_Out : out std_logic;

 Q_Out : out std_logic
   );

end QPSK_coder;

architecture Structure of QPSK_coder is

signal Fsm, StrDIBit2z : std_logic:='0';
signal Iok, Qok : std_logic:='0';
signal Iz1, Iz2, Iz3, Iz4, Iz5, Iz6 : std_logic:='0'; 
signal Qz1, Qz2, Qz3, Qz4, Qz5, Qz6 : std_logic:='0'; 
signal IS1, IS2 : std_logic:='0'; 
signal QS1, QS2 : std_logic:='0'; 
signal Ick, Qck : std_logic:='0'; 

begin

process (Fclk)
begin
if ( Fclk'event and Fclk = '1' ) then
  
if( StrDIBit = '1' ) then

Iok <= I_In xor Iok; 
Qok <= Q_In xor Qok;

Iz1 <= Iok;   Qz1 <= Qok;
Iz2 <= Iz1;   Qz2 <= Qz1;
Iz3 <= Iz2;   Qz3 <= Qz2;
Iz4 <= Iz3;   Qz4 <= Qz3;
Iz5 <= Iz4;   Qz5 <= Qz4;
Iz6 <= Iz5;   Qz6 <= Qz5;

IS1 <= Iok xor Iz1 xor Iz2 xor Iz3 xor Iz6;     
IS2 <= not(Iok xor Iz2 xor Iz3 xor Iz5 xor Iz6); 

QS1 <= Qok xor Qz1 xor Qz2 xor Qz3 xor Qz6;
QS2 <= not(Qok xor Qz2 xor Qz3 xor Qz5 xor Qz6);
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Fsm <= '0';

end if;
  
StrDIBit2z <= StrDIBit2;

if( StrDIBit2z = '1' ) then

if( Fsm = '0' ) then 
 Ick <= IS1;
 Qck <= QS1;
 Fsm <= '1';

else  
 Ick <= IS2;
 Qck <= QS2;

end if;
end if;

  
  
end if; 
end process;

StrIQ_Out <= StrDIBit2z;
I_Out <= Ick;
Q_Out <= Qck;

end Structure;



60

ДОДАТОК В

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

library UNISIM;
use UNISIM.VComponents.all;

entity IQFormer is
port ( 
----------Inputs---------
clk_in    : in std_logic;
Data_In   : in std_logic;
rst   : in std_logic;
---------Outputs---------
I_Out     : out std_logic;
Q_Out     : out std_logic;
clk_s_out : out std_logic   --1.5/25MHz
);

end IQFormer;

architecture IQFormer_Arch of IQFormer is
component BUFG

port(
I: in STD_LOGIC;
O: out STD_LOGIC

);
end component;

signal state : std_logic := '0';

begin 
process(clk_in)
begin

if (rst='1')then
I_Out <= '0';
Q_Out <= '0'; 
state <= '0';

elsif (rising_edge(clk_in)) then 
if (state = '0') then 

I_Out <= Data_In;
else 

Q_Out <= Data_In;
end if;
state <= not state;

end if;
end process;

U6: BUFG port map
(
I => state,
O => clk_s_out
);

end IQFormer_Arch;
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ДОДАТОК Г

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;   
library UNISIM;
use UNISIM.VComponents.all;

entity Top_Transceiver is 
port (  
--------Inputs---------- 
rst   : in std_logic;  
data_in   : in std_logic;
clk_in   : in std_logic;
mode   : in std_logic;
------TEST PINS---------  
I_t    : out std_logic;
Q_t    : out std_logic;
clk_s_t : out std_logic;
-------Outputs----------
I    : out std_logic;
Q   : out std_logic
);

end Top_Transceiver;

architecture Top_Arch of Top_Transceiver is  

   
component IQFormer
port(
clk_in    : in std_logic;
Data_In   : in std_logic;
rst   : in std_logic;

---------Outputs---------
I_Out     : out std_logic;
Q_Out     : out std_logic;
clk_s_out : out std_logic   --1.5/25MHz
);

end component; 
signal I_int : std_logic;
signal Q_int : std_logic;
signal clk_s : std_logic;

component Coder_Viterbi
port(

clk_for_in : in std_logic;
clk_for_out : in std_logic; 

    I_In : in std_logic;    
Q_In : in std_logic; 
mode : in std_logic;

    I_Out : out std_logic;   
Q_Out : out std_logic
 );

end component;
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begin
IQ_form: IQFormer

port map(
clk_in    => clk_in,
Data_In   => data_in,
rst   => rst,
---------Outputs---------
I_Out     => I_int,
Q_Out     => Q_int,
clk_s_out => clk_s
);    

I_t <= I_int;
Q_t <= Q_int;
clk_s_t <= clk_s;
coding:  Coder_Viterbi

port map(
clk_for_in => clk_s,
clk_for_out => clk_in, 

    I_In => I_int,    
Q_In => Q_int,
mode => mode,

    I_Out => I,   
Q_Out => Q
);    

 
 

end Top_Arch;
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ДОДАТОК Д

library IEEE;
use IEEE.STD_LOGIC_1164.all;

entity modulator is
 port(

 I_in : in STD_LOGIC;
 Q_in : in STD_LOGIC;
 ------------------------------------------
 I_out : out STD_LOGIC_VECTOR(11 downto 0);
 Q_out : out STD_LOGIC_VECTOR(11 downto 0)

     );
end modulator;

architecture modulator of modulator is
begin

I_out <= x"80" when (I_in = '0') else x"AАА";
Q_out <= x"80" when (Q_in = '0') else x"AАА";

end modulator;
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ДОДАТОК Ж
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ДОДАТОК З
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