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ДОДАТОК А Графічна частина атестаційної роботи 
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ДОДАТОК Б Лістинг коду програм 

 

 

Лістинг Б.1 – Програма верхнього рівня speccalc_top.vhdl 

 

speccalc_top.vhdl 
 
library ieee; 
use ieee.std_logic_1164.all; 
use ieee.std_logic_arith.all; 
use ieee.std_logic_signed.all; 
use work.cfg_pkg.all; 
 
entity speccalc_toplevel is 
 port( 
  reset_i: in std_logic; 
  clock_i: in std_logic; 
  x_i: in std_logic; 
  y_o: out std_logic; 
  count: out std_logic_vector(width-1 downto 0)); 
end speccalc_toplevel; 
 
architecture struct of speccalc_toplevel is 
 -- Component declaration of the "aproximator(struct)" unit defined in 
 -- file: "./src/aproximator.vhd" 
 component speccalc 
  port( 
   x_i: in std_logic; 
      x_imp_o: out std_logic; 
   ready_o: out std_logic; 
   done_i: in std_logic; 
   get_next_bundle: out std_logic; 
   next_bundle: in std_logic; 
   clock_i: in std_logic; 
   reset_i: in std_logic; 
   y_o: out std_logic; 
   sum_o: out std_logic_vector(width-1 downto 0)); 
 end component; 
  
 -- Component declaration of the "inputbuffer(beh)" unit defined in 
 -- file: "./src/inputbuffer.vhd" 
 component speccalc_imp 
  port( 
   x_i : in std_logic; 
   clock_i : in std_logic; 
   reset_i : in std_logic; 
   ready_i : in std_logic; 
   y_o : out std_logic); 
 end component; 
  
 -- Component declaration of the "traceability_unit(struct)" unit 
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 -- file: "./src/traceability_unit.vhd" 
 component traceability_unit 
 port(reset_i: in std_logic; 
  x_imp_i: in std_logic; 
  done: out std_logic; 
  get_next_bundle: in std_logic; 
  next_bundle: out std_logic); 
 end component; 
  
 signal imp_out, speccalc_out, ready : std_logic;   
  
 signal count_t: std_logic_vector(width-1 downto 0); 
 signal sum_t: std_logic_vector(width-1 downto 0); 
  
 signal x_imp_o, done, get_next_bundle, next_bundle: std_logic; 
begin     
  
 Impulse_Detector: speccalc_imp 
 port map( 
  x_i => x_i, 
  clock_i => clock_i, 
  reset_i => reset_i, 
  ready_i => ready, 
  y_o => imp_out 
  ); 
  
 spec_calc: speccalc 
 port map( 
  x_i => imp_out, 
  x_imp_o => x_imp_o, 
  ready_o => ready, 
  done_i => done, 
  get_next_bundle => get_next_bundle, 
  next_bundle => next_bundle, 
  clock_i => clock_i, 
  reset_i => reset_i, 
  y_o => speccalc_out, 
  sum_o => sum_t 
  ); 
  
 trace_unit: traceability_unit  
 port map ( 
  reset_i => reset_i, 
  x_imp_i => x_imp_o, 
  done => done, 
  get_next_bundle => get_next_bundle, 
  next_bundle => next_bundle); 
   
 process(clock_i, reset_i) 
 begin 
  if reset_i = '1' then 
   count_t <= (others => '0'); 
  else 
   if rising_edge(clock_i) then 
    if speccalc_out = '1' then 
     count_t <= count_t + 1; 
    end if; 
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   end if; 
  end if; 
   
 end process; 
  
 y_o <= clock_i and speccalc_out;  
 count <= count_t; 
  
end struct; 

 

Лістинг Б.2 – Програма операційного автомата speccalc.oa.vhdl 

 

speccalc.oa.vhdl 
 
library ieee; 
use ieee.std_logic_1164.all; 
use ieee.std_logic_arith.all; 
use ieee.std_logic_signed.all; 
use work.cfg_pkg.all; 
 
 
entity speccalc_oa is 
 port( 
  clock_i : in std_logic; 
  reset_i : in std_logic; 
  x_imp_i : in std_logic;  
  next_bundle : in std_logic; 
  get_next_bundle : out std_logic; 
  sum1_ovf_i : in std_logic; 
  sum3_ovf_i : in std_logic; 
  sum1_above_zero_o : out std_logic;  
  sum3_above_zero_o : out std_logic; 
  sum_o: out std_logic_vector(width-1 downto 0)); 
end speccalc_oa; 
 
 
architecture beh of speccalc_oa is 
  
 signal sum1, sum2, sum3 : std_logic_vector(width-1 downto 0);  
 signal counter : std_logic_vector(width-1 downto 0); 
  
begin 
  
 sum_o <= sum1; 
  
 sum1_above_zero_o <= '0' when (sum1 < 0) else '1';  
 sum3_above_zero_o <= '0' when (sum3 < 0) else '1'; 
  
 process (clock_i, reset_i) 
 begin 
  if (reset_i = '1') then 
   counter <= CONV_STD_LOGIC_VECTOR(1, width);   
   sum1 <= CONV_STD_LOGIC_VECTOR(-1, width); 
   sum2 <= CONV_STD_LOGIC_VECTOR(8, width); 
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   sum3 <= CONV_STD_LOGIC_VECTOR(-p, width); 
   get_next_bundle <= '0'; 
  else 
   if (falling_edge(clock_i)) then 
   if (x_imp_i = '1') then 
   sum1 <= sum1 + CONV_INTEGER(counter(width-3 downto 0)& "00");  
      
     if (next_bundle = '1') then 
     counter <= CONV_STD_LOGIC_VECTOR(1, width); 
      get_next_bundle <= '1'; 
     else 
      counter <= counter + step_cnt;  
      get_next_bundle <= '0'; 
     end if;  
    elsif (sum1_ovf_i = '1') then  
     sum1 <= sum1 - sum2;  
     sum2 <= sum2 + step_sum; 
     sum3 <= sum3 + step_cnt;     
    elsif (sum3_ovf_i = '1') then 
     sum3 <= sum3 - 2*p;   
   end if; 
   end if; 
  end if; 
 end process; 
end beh; 
 
 

Лістинг Б.3 – Програма керуючого автомату пристрою speccalc.ua.vhdl 

 

speccalc.ua.vhdl 
 
library ieee; 
use ieee.std_logic_1164.all; 
 
entity speccalc_ua is 
 port( 
  clock_i: in std_logic; 
  reset_i: in std_logic; 
  x_i: in std_logic; 
  y_o: out std_logic; 
  done_i: in std_logic; 
  ready_o: out std_logic; 
  sum1_above_zero_i: in std_logic; 
  sum3_above_zero_i: in std_logic; 
  x_imp_o : out std_logic; 
  sum1_ovf_o: out std_logic; 
  sum3_ovf_o: out std_logic); 
end speccalc_ua; 
 
 
architecture beh of speccalc_ua is 
 type state_type is (a_0, a_1, a_2, a_3);  
 signal state, next_state: state_type; 
 signal control: std_logic_vector(4 downto 0); 
begin 
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 process(clock_i, reset_i) 
 begin 
  if (reset_i = '1') then 
   state <= a_0; 
  else 
   if (rising_edge(clock_i)) then   
    state <= next_state; 
   end if; 
  end if; 
 end process; 
 process(state, x_i, sum1_above_zero_i, sum2_above_zero_i) 
 begin 
  case (state) is 
   when a_0 => 
   if x_i = '1' then 
    next_state <= a_1; 
   else 
    next_state <= a_0; 
   end if; 
   when a_1 => 
   if sum1_above_zero_i = '1' then 
    next_state <= a_2; 
   else 
    next_state <= a_0; 
   end if; 
   when a_2 => 
   if sum2_above_zero_i = '1' then 
    next_state <= a_3; 
   else 
    next_state <= a_0; 
   end if; 
   when a_3 =>   
   next_state <= a_0; 
   when others => 
   next_state <= a_0; 
  end case; 
 end process; 
 (ready_o, x_imp_o, sum1_ovf_o, sum3_ovf_o, y_o) <= control; 
 with state select 
 control <= "10000" when a_0, 
 "01000" when a_1, 
 "00100" when a_2, 
 "00011" when a_3, 
 "00000" when others; 
end beh; 
 
process(state, x_i, sum1_above_zero_i, sum2_above_zero_i) 

 begin 

  case (state) is 

   when a_0 => 

   if x_i = '1' then 

    next_state <= a_1; 

   else 

    next_state <= a_0; 

   end if; 

   when a_1 => 

   if sum1_above_zero_i = '1' then 

    next_state <= a_2; 
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   else 

    next_state <= a_0; 

   end if; 

   when a_2 => 

   if sum2_above_zero_i = '1' then 

    next_state <= a_3; 

   else 

    next_state <= a_0; 

   end if; 

   when a_3 =>   

   next_state <= a_0; 

   when others => 

   next_state <= a_0; 

  end case; 

 end process; 

 

 

Лістинг Б.4 – Програма-обгортка Wrapper.VHDL 

 

library ieee; 
use ieee.std_logic_1164.all; 
use ieee.STD_LOGIC_UNSIGNED.all; 
use work.cfg_pkg.all; 

 
entity wrapper is 

port( 
 rst, St, clk: in STD_LOGIC; 
 LED: out STD_LOGIC_VECTOR(width-1 downto 0) 
 ); 

end wrapper; 
 
 

architecture behav of wrapper is 
component speccalc_toplevel is 
port( 
 reset_i: in std_logic; 
 clock_i: in std_logic; 
 x_i: in std_logic; 
 y_o: out std_logic; 
 count: out std_logic_vector(width-1 downto 0)); 
end component; 
 
constant N : INTEGER := 16; 
signal COUNT_INT : STD_LOGIC_VECTOR(N-1 downto 0); 
 
signal s1, s2, s3, St_in, clk_out: std_logic; 
signal y_out : std_logic; 
 
 

begin 
SPEC1: speccalc_toplevel 
generic map( 
 width => width 
) 
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port map( 
 reset_i => rst, 
 clock_i => clk, 
 x_i => St_in, 
 y_o => y_out, 
 count => LED);  
 
process(rst, clk)  
begin 
 if rst = '1' then 
  COUNT_INT <= (others => '0'); 
 elsif clk'event and clk = '1' then 
  COUNT_INT <= COUNT_INT + 1; 
 end if; 
end process; 
 
clk_out <= '1' when COUNT_INT(N-1) = '1' else '0'; 
 
process (clk_out) 
begin 
 if (clk_out'event and clk_out = '1') then  
  s1<=St; 
  s2<=s1; 
  s3<=s2; 
 end if; 
end process; 
 
St_in <= s1 and s2 and not s3;   

end behav; 
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