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-- Descrição Estrutural E1 

 

ENTITY raizq IS 

 

PORT 

( 

x:      IN  INTEGER range 0 to 255;  -- valor de entrada 

clk:    IN  BIT;  -- relógio 

start:  IN  BIT; 

reset:  IN  BIT; 

pronto: OUT BIT;    -- sinal de resultado em y 

y:      OUT INTEGER range 0 to 15  -- raiz_quadrada de x 

); 

 

END raizq; 
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ARCHITECTURE comportamento OF raizq IS 

TYPE STATE_TYPE IS (estado_0, estado_1, estado_2, estado_3, 

 estado_4, estado_5); 

SIGNAL state : STATE_TYPE; 

SIGNAL r,d,s : INTEGER range 0 to 256; 

SIGNAL t : BIT; 

 

BEGIN 

 

    -- Descricao Parte Controle 

PROCESS (clk,reset) 

 

BEGIN-- inicio do processo 

 

IF (reset = '1')then 

state <= estado_0; 

ELSIF (clk'EVENT AND clk = '1') THEN 

CASE state IS 

 WHEN estado_0 => 

if start = '1' then 

state <= estado_1; 

else  

state <= estado_0; 

end if; 

 WHEN estado_1 => 

IF (t = '1')then 

state <= estado_2; 

ELSE 

state <= estado_5; 

END IF; 

 WHEN estado_2 => 

state <= estado_3; 

 WHEN estado_3 =>  

state <= estado_4; 

 WHEN estado_4 => 

state <= estado_1; 

 WHEN estado_5 => 

state <= estado_0; 

 WHEN OTHERS => 

state <= estado_0; 

END CASE; 

END IF; 

END PROCESS;  -- Fim descricao PC 

 

 

PROCESS (state,clk) -- Descricao Parte Operativa 

 

BEGIN 

 

IF (clk'EVENT AND clk = '0') THEN 

IF (state = estado_0) THEN 

 r <= 1;  

  d <= 2;  

 s <= 4;  

 t <= '1';  

 pronto <= '0';  

 y <= 0; 

ELSIF (state = estado_2) THEN 

 r <= r + 1;  

 d <= d + 2;  
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ELSIF (state = estado_3) THEN 

 s <= s + d + 1;  

ELSIF (state = estado_4) THEN 

IF (s <= x)then  

t <= '1';  

ELSE 

 t <= '0';  

END IF; 

ELSIF (state = estado_5) THEN 

y <= r; 

pronto <= '1'; 

END IF; 

END IF; 

END PROCESS;   -- Fim descricao PO 

END comportamento;
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-- Descrição Comportamental C1 

 

library ieee; 

use ieee.std_logic_1164.all; 

use ieee.std_logic_unsigned.all; 

 

entity raiz is 

 

port ( 

clk:    in  std_logic; 

reset:  in  std_logic; 

start:  in  std_logic; 

i:      in  std_logic_vector ( 7 downto 0); 

pronto: out std_logic; 

result: out std_logic_vector(3 downto 0) 

); 

end raiz; 

 

architecture a_raiz of raiz is  

 

begin 

process (clk, reset) 

 

variable r : std_logic_vector(3 downto 0); 

variable d : std_logic_vector(4 downto 0); 

variable s,temp : std_logic_vector(8 downto 0); 

 

begin 

if (reset='1') then 

r := "0000"; 

d := "00000"; 

s := "000000000"; 

pronto <= '0'; 

elsif (clk'event and clk='1') then 

if start = '1' then 

r := "0001"; 

d := "00010"; 

s := "000000100"; 

pronto <= '0'; 

else 

temp := i-s; 

if (temp(8)='0') then 
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r := r + 1; 

d := d + 2; 

s := s + d + 1; 

else  

pronto <= '1'; 

result <= r; 

end if; 

end if; 

end if; 

end process; 

end a_raiz;
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