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ДОДАТОК А

Графічний матеріал атестаційної роботи
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ДОДАТОК Б

Листинги VHDL модулів
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Листинг 1

library IEEE;
use IEEE.std_logic_1164.all;

-- Описание интерфейса устройства 
entity FSM is 

port (Clk, Reset: in STD_LOGIC;
x1, x2, x3: in STD_LOGIC;
 y1, y2, y3, y4, y5, y6: out STD_LOGIC);

end;

-- Описание архитектуры устройства
architecture FSM of FSM is

type State_type is (a0, a1, a2, a3, a4, a5, a6, a7);
signal State, NextState: State_type;

begin
-- Блок для формирования последовательностной части
Sreg0_CurrentState: process (Clk, reset)
begin

if Reset='1' then
State <= a0; 

elsif Clk'event and Clk = '0' then 
State <= NextState;   

end if;
end process;  

-- Блок для формирования комбинационной части
-- Описание переходов состояний по условиям
Sreg0_NextState: process (State, x1, x2, x3)
begin 

case State is
   when a0=> NextState <= a1; 

when a1=> if x3='1' then NextState <= a2;
            else NextState <= a1;

      end if;
when a2=> if x1='1' then NextState <= a4;
            else  NextState <= a3;

  end if;  
when a3=> if x2='1' then NextState <= a2;
           elsif x1='1' then NextState <= a7;

  else  NextState <= a5;  
              end if;

when a4=> if x2='1' then NextState <= a2;
          elsif x1='1' then NextState <= a7;

  else  NextState <= a5;  
  end if;  

when a5=> if x3='1' then NextState <= a0;
            else  NextState <= a6;  
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  end if;  
when a6=> if x2='1' then NextState <= a2;
          elsif x1='1' then NextState <= a7;

  else  NextState <= a5;  
  end if;

when a7=> NextState <= a0; 

when others => NextState <= a0; 
end case;

end process;

-- Описание выходных сигналов
y1<='1' when State=a2 else '0'; 
y2<='1' when State=a4 or State=a5 else '0'; 
y3<='1' when State=a4 or State=a7 else '0'; 
y4<='1' when State=a3 else '0';
y5<='1' when State=a1 else '0';
y6<='1' when State=a6 else '0';

end;

Листинг 2

library IEEE;
use IEEE.std_logic_1164.all;

-- Описание интерфейса устройства 
entity FSM is 

port (Clk, Reset: in STD_LOGIC;
x1, x2, x3: in STD_LOGIC;
 A, TDI: in STD_LOGIC;
 y1, y2, y3, y4, y5, y6: out STD_LOGIC);

end;

-- Описание архитектуры устройства
architecture FSM of FSM is

   signal  State, NextState: STD_LOGIC_vector (7 downto 0);
begin
-- Блок для формирования последовательностной части
Sreg0_CurrentState: process (Clk, reset, State, x1, x2, x3)
begin

if Reset='1' then
State <= "00000000"; 

elsif Clk'event and Clk = '1' then 
  if A='1'   then 

State <= NextState;
  else   State <= TDI & State(7 downto 1);

     end if;
 

end if;
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end process;  

-- Блок для формирования комбинационной части
-- Описание переходов состояний по условиям
Sreg0_NextState: process (State, x1, x2, x3)
begin 

case State is
 when "00000000"=> NextState <= "00000001"; 
 when "00000001"=> if x3='1' then NextState <= "00000010";

 else NextState <="00000001";
      end if;

 when "00000010"=> if x1='1' then NextState <= "00000100";
            else  NextState <= "00000011";

  end if;  
 when "00000011"=> if x2='1' then NextState <= "00000010";

           elsif x1='1' then NextState <= "00000111";
  else  NextState <= "00000101";  

              end if;
 when "00000100"=> if x2='1' then NextState <= "00000010";

          elsif x1='1' then NextState <= "00000111";
  else  NextState <= "00000101";  
  end if;  

 when "00000101"=> if x3='1' then NextState <= "00000000";
            else  NextState <="00000110";  

  end if;  
 when "00000110"=> if x2='1' then NextState <= "00000010";

          elsif x1='1' then NextState <= "00000111";
  else  NextState <="00000101";  
  end if;

 when "00000111"=> NextState <= "00000000"; 

when others => NextState <= "00000000"; 
end case;

end process;

-- Описание выходных сигналов
y1<='1' when State="00000010" else '0'; 
y2<='1' when State="00000100" or State="00000101" else'0'; 
y3<='1' when State="00000100" or State="00000111" else '0'; 
y4<='1' when State="00000011" else '0';
y5<='1' when State="00000001" else '0';
y6<='1' when State="00000110" else '0';

end;

Листинг 3

LIBRARY ieee;
USE ieee.std_logic_1164.ALL;
 ENTITY test IS
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END test;
 
ARCHITECTURE behavior OF test IS 
     -- Component Declaration for the Unit Under Test (UUT)
     COMPONENT FSM
    PORT(
         Clk : IN  std_logic;
         Reset : IN  std_logic;
         x1 : IN  std_logic;
         x2 : IN  std_logic;
         x3 : IN  std_logic;
         A : IN  std_logic;
         TDI : IN  std_logic;
         y1 : OUT  std_logic;
         y2 : OUT  std_logic;
         y3 : OUT  std_logic;
         y4 : OUT  std_logic;
         y5 : OUT  std_logic;
         y6 : OUT  std_logic
        );
    END COMPONENT;
   
   --Inputs
   signal Clk : std_logic := '0';
   signal Reset : std_logic := '0';
   signal x1 : std_logic := '0';
   signal x2 : std_logic := '0';
   signal x3 : std_logic := '0';
   signal A : std_logic := '0';
   signal TDI : std_logic := '0';

 --Outputs
   signal y1 : std_logic;
   signal y2 : std_logic;
   signal y3 : std_logic;
   signal y4 : std_logic;
   signal y5 : std_logic;
   signal y6 : std_logic;

   -- Clock period definitions
   constant Clk_period : time := 100 ns;
 
BEGIN
 

-- Instantiate the Unit Under Test (UUT)
   uut: FSM PORT MAP (
          Clk => Clk,
          Reset => Reset,
          x1 => x1,
          x2 => x2,
          x3 => x3,
          A => A,
          TDI => TDI,
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          y1 => y1,
          y2 => y2,
          y3 => y3,
          y4 => y4,
          y5 => y5,
          y6 => y6
        );

   -- Clock process definitions
   Clk_process :process
   begin

Clk <= '0';
wait for Clk_period/2;
Clk <= '1';
wait for Clk_period/2;

   end process;
 
   -- Stimulus process
   stim_proc: process
   begin
      -- hold reset state for 100 ns.
      wait for 100 ns;
Reset <='1'; wait for Clk_period;
Reset <='0';  A<='1';wait for Clk_period; 

x3 <='1'; wait for Clk_period;
x3  <='0';   wait  for

Clk_period;
 x2  <='1';  wait  for

Clk_period;

  A<='0'; TDI<='1';  wait for Clk_period*8;

      -- insert stimulus here 

      wait;
   end process;

END;

Листинг 4

library IEEE;
use IEEE.std_logic_1164.all;

-- Описание интерфейса устройства 
entity FSM is 

port (Clk, Reset: in STD_LOGIC;
Sh, x1, x2, x3: in STD_LOGIC;
 y1, y2, y3, y4, y5, y6: out STD_LOGIC);

end;
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-- Описание архитектуры устройства
architecture FSM of FSM is

type State_type is (a0, a1, a2, a3, a4, a5, a6, a7);
signal State, NextState: State_type;

begin
-- Блок для формирования последовательностной части
Sreg0_CurrentState: process (Clk, reset)
begin

if Reset='1' then
State <= a1; 

elsif Clk'event and Clk = '0' then 
State <= NextState;   

end if;
end process;  

-- Блок для формирования комбинационной части
-- Описание переходов состояний по условиям
Sreg0_NextState: process (State, x1, x2, x3, Sh)
begin 

case State is
   when a0=>  if Sh ='1' then NextState <= a1;

else NextState <= a1; 
end if;

when a1=> if Sh ='1' then NextState <= a2;
         elsif x3='1' then NextState <= a2;

            else NextState <= a1;
      end if;

when a2=>  if Sh ='1' then NextState <= a3;
            elsif x1='1' then NextState <= a4;
            else  NextState <= a3;

  end if;  
when a3=> if Sh ='1' then NextState <= a5;

 elsif x2='1' then NextState <= a2;
           elsif x1='1' then NextState <= a7;

  else  NextState <= a5;  
              end if;

when a4=> if Sh ='1' then NextState <= a7;
elsif x2='1' then NextState <= a2;

          elsif x1='1' then NextState <= a7;
  else  NextState <= a5;  
  end if;  

when a5=> if Sh ='1' then NextState <= a6;
elsif x3='1' then NextState <= a0;

            else  NextState <= a6;  
  end if;  

when a6=> if Sh ='1' then NextState <= a4;
elsif x2='1' then NextState <= a2;

          elsif x1='1' then NextState <= a7;
  else  NextState <= a5;  
  end if;
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when a7=> if Sh ='1' then NextState <= a0;
else NextState <= a0; 
end if;

when others => NextState <= a1; 
end case;

end process;

-- Описание выходных сигналов
y1<='1' when State=a2 else '0'; 
y2<='1' when State=a4 or State=a5 else '0'; 
y3<='1' when State=a4 or State=a7 else '0'; 
y4<='1' when State=a3 else '0';
y5<='1' when State=a1 else '0';
y6<='1' when State=a6 else '0';

end;

Листинг 5

library IEEE;
use IEEE.std_logic_1164.all;

-- Описание интерфейса устройства 
entity FSM is 

port (Clk, Reset: in STD_LOGIC;
Sh, x1, x2, x3: in STD_LOGIC;
 y1, y2, y3, y4, y5, y6: out STD_LOGIC);

end;

-- Описание архитектуры устройства
architecture FSM of FSM is

type State_type is (a0, a1, a2, a3, a4, a5, a6, a7);
signal State, NextState: State_type;

begin
-- Блок для формирования последовательностной части
Sreg0_CurrentState: process (Clk, reset)
begin

if Reset='1' then
State <= a1; 

elsif Clk'event and Clk = '0' then 
State <= NextState;   

end if;
end process;  

-- Блок для формирования комбинационной части
-- Описание переходов состояний по условиям
Sreg0_NextState: process (State, x1, x2, x3, Sh)
begin 
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case State is
   when a0=>  if Sh ='1' then NextState <= a4;

else NextState <= a1; 
end if;

when a1=> if Sh ='1' then NextState <= a3;
         elsif x3='1' then NextState <= a2;

     else NextState <= a1;
     end if;

when a2=>  if Sh ='1' then NextState <= a7;
            elsif x1='1' then NextState <= a4;
            else  NextState <= a3;

 end if;  
when a3=> if Sh ='1' then NextState <= a6;

elsif x2='1' then NextState <= a2;
           elsif x1='1' then NextState <= a7;

  else  NextState <= a5;  
               end if;

when a4=> if Sh ='1' then NextState <= a2;
elsif x2='1' then NextState <= a2;

          elsif x1='1' then NextState <= a7;
  else  NextState <= a5;  
 end if;  

when a5=> if Sh ='1' then NextState <= a1;
elsif x3='1' then NextState <= a0;

            else  NextState <= a6;  
end if;  

when a6=> if Sh ='1' then NextState <= a0;
elsif x2='1' then NextState <= a2;

          elsif x1='1' then NextState <= a7;
  else  NextState <= a5;  
 end if;

when a7=> if Sh ='1' then NextState <= a5;
else NextState <= a0; 

end if;

when others => NextState <= a1; 
end case;

end process;

-- Описание выходных сигналов
y1<='1' when State=a2 else '0'; 
y2<='1' when State=a4 or State=a5 else '0'; 
y3<='1' when State=a4 or State=a7 else '0'; 
y4<='1' when State=a3 else '0';
y5<='1' when State=a1 else '0';
y6<='1' when State=a6 else '0';

end;

Листинг 6

library IEEE;
use IEEE.std_logic_1164.all;
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-- Описание интерфейса устройства 
entity FSM is 

port (Clk, Reset: in STD_LOGIC;
x1, x2, x3, Sh: in STD_LOGIC;
 y1, y2, y3, y4, y5, y6: out STD_LOGIC);

end;

-- Описание архитектуры устройства
architecture FSM of FSM is

type State_type is (a0, a1, a2, a3, a4, a5, a6, a7);
signal State, NextState: State_type;

begin

-- Блок для формирования последовательностной части
Sreg0_CurrentState: process (Clk, reset)
begin

if Reset='1' then
State <= a0; 

elsif Clk'event and Clk = '0' then 
State <= NextState;   

end if;
end process;  

-- Блок для формирования комбинационной части
-- Описание переходов состояний по условиям
Sreg0_NextState: process (State, x1, x2, x3, Sh)
begin 

case State is
   when a0=> NextState <= a1; 

when a1=> if x3='1' then NextState <= a2;
  else NextState <= a1;

     end if;
when a2=> if x1='1' then NextState <= a4;
            else  NextState <= a3;

end if;  
when a3=> if x2='1' then NextState <= a2;
           elsif x1='1' then NextState <= a7;

  else  NextState <= a5;  
              end if;

when a4=> if x2='1' then NextState <= a2;
          elsif x1='1' then NextState <= a7;

  else  NextState <= a5;  
end if;  

when a5=> if x3='1' then NextState <= a0;
            else  NextState <= a6;  

     end if;  
when a6=> if Sh ='1' thenNextState <= a4;

elsif x2='1' then NextState <= a2;
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          elsif x1='1' then NextState <= a7;
  else  NextState <= a5;  

    end if;
when a7=> NextState <= a0; 

when others => NextState <= a0; 
end case;

end process;

-- Описание выходных сигналов
y1<='1' when State=a2 else '0'; 
y2<='1' when State=a4 or State=a5 else '0'; 
y3<='1' when State=a4 or State=a7 else '0'; 
y4<='1' when State=a3 else '0';
y5<='1' when State=a1 else '0';
y6<='1' when State=a6 else '0';

end;
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ДОДАТОК В

Тези доповідей 24 міжнародного науково-технічної конференції «Проблеми

інформатизації»
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ДОДАТОК Г

Тези доповідей 25 міжнародного науково-технічної конференції «Проблеми

інформатизації»
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