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Γνωριμία με το Sonata της Simili EDA
Basic digital logic gates not, and, or, nand, nor, xor, xnor.
Not
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;
--ENTITY DECLARATION: name, inputs, outputs
entity notGate is
   port( inPort  : in std_logic;
         outPort : out std_logic);
end notGate;
--FUNCTIONAL DESCRIPTION: how the Inverter works
architecture func of notGate is
begin
   outPort <= not inPort;
end func;
And
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;
--ENTITY DECLARATION: name, inputs, outputs
entity andGate is					
   port( A, B : in std_logic;
            F : out std_logic);
end andGate;
--FUNCTIONAL DESCRIPTION: how the AND Gate works
architecture func of andGate is
begin
  F <= A and B;		
end func;
Or
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;

--ENTITY DECLARATION: name, inputs, outputs
entity orGate is
   port( A, B : in std_logic;
            F : out std_logic);
end orGate;

--FUNCTIONAL DESCRIPTION: how the OR Gate works
architecture func of orGate is
begin
   F <= A or B;
end func;

Nand
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;

--ENTITY DECLARATION: name, inputs, outputs
entity nandGate is
   port( A, B : in std_logic;
            F : out std_logic);
end nandGate;

--FUNCTIONAL DESCRIPTION: how the NAND Gate works
architecture func of nandGate is
begin
   F <= A nand B;
end func;

Nor
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;

--ENTITY DECLARATION: name, inputs, outputs
entity norGate is
   port( A, B : in std_logic;
            F : out std_logic);
end norGate;


--FUNCTIONAL DESCRIPTION: how the NOR Gate works
architecture func of norGate is
begin
   F <= A nor B;
end func;

Xor - Xnor
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;

entity xor_xnor_top is
    Port ( A1 : in  STD_LOGIC;      -- XOR gate input 1
           A2 : in  STD_LOGIC;      -- XOR gate input 2
           X1 : out  STD_LOGIC;     -- XOR gate output
           B1 : in  STD_LOGIC;      -- XNOR gate input 1
           B2 : in  STD_LOGIC;      -- XNOR gate input 2
           Y1 : out  STD_LOGIC);    -- XNOR gate output
end xor_xnor_top;


architecture Behavioral of xor_xnor_top is
begin
X1 <= A1 xor A2;  -- 2 input exclusive-OR gate
Y1 <= B1 xnor B2;  -- 2 input exclusive-NOR gate
end Behavioral;

Test-bench creation
not simulation
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;

--ENTITY DECLARATION: no inputs, no outputs
entity notGate_tb is
end notGate_tb;

-- Describe how to test the inverter
architecture tb of notGate_tb is
   --pass notGate entity to the testbench as component
   component notGate is	
      port( inPort  : in std_logic;
           outPort  : out std_logic);
   end component;

   signal  goIn, goOut : std_logic;
begin
   --map the testbench signals to the ports of the notGate
   mapping: notGate port map( goIn, goOut);

   process
 
   begin
      --TEST 1
      goIn <= '0';
      wait for 15 ns;
 

      --TEST 2
      goIn <= '1';
      wait for 15 ns;
 
   end process;
end tb;
and simulation
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;

--ENTITY DECLARATION: no inputs, no outputs
entity andGate_tb is
end andGate_tb;

-- Describe how to test the AND Gate
architecture tb of andGate_tb is
   --pass andGate entity to the testbench as component
   component andGate is	
   port( A, B : in std_logic;
            F : out std_logic);
   end component;
	
   signal  inA, inB, outF : std_logic;
begin
   --map the testbench signals to the ports of the andGate
   mapping: andGate port map(inA, inB, outF);

   process
 
   begin
      --TEST 1
      inA <= '0';
      inB <= '0';
      wait for 15 ns;
 

      --TEST 2
      inA <= '0';
      inB <= '1';
      wait for 15 ns;
 

      --TEST 3
      inA <= '1';
      inB <= '1';
      wait for 15 ns;

   end process;
end tb;
or simulation
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;

--ENTITY DECLARATION: no inputs, no outputs
entity orGate_tb is
end orGate_tb;

-- Describe how to test the OR Gate
architecture tb of orGate_tb is
   --pass orGate entity to the testbench as component
   component orGate is
   port( A, B : in std_logic;
            F : out std_logic);
   end component;

   signal  inA, inB, outF : std_logic;
begin
   --map the testbench signals to the ports of the orGate
   mapping: orGate port map(inA, inB, outF);

   process

   begin
      --TEST 1
      inA <= '0';
      inB <= '0';
      wait for 15 ns;

      --TEST 2
      inA <= '0';
      inB <= '1';
      wait for 15 ns;

      --TEST 3
      inA <= '1';
      inB <= '1';
      wait for 15 ns;

   end process;
end tb;
nand simulation
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;

--ENTITY DECLARATION: no inputs, no outputs
entity nandGate_tb is
end nandGate_tb;

-- Describe how to test the NAND Gate
architecture tb of nandGate_tb is
   --pass nandGate entity to the testbench as component
   component nandGate is
   port( A, B : in std_logic;
            F : out std_logic);
   end component;

   signal  inA, inB, outF : std_logic;
begin
   --map the testbench signals to the ports of the nandGate
   mapping: nandGate port map(inA, inB, outF);

   process
 
   begin
      --TEST 1
      inA <= '0';
      inB <= '0';
      wait for 15 ns;
 

      --TEST 2
      inA <= '0';
      inB <= '1';
      wait for 15 ns;
 

      --TEST 3
      inA <= '1';
      inB <= '1';
      wait for 15 ns;
 
 
   end process;
end tb;
nor simulation
--import std_logic from the IEEE library
library ieee;
use ieee.std_logic_1164.all;

--ENTITY DECLARATION: no inputs, no outputs
entity norGate_tb is
end norGate_tb;

-- Describe how to test the NOR Gate
architecture tb of norGate_tb is
   --pass norGate entity to the testbench as component
   component norGate is
   port( A, B : in std_logic;
            F : out std_logic);
   end component;

   signal  inA, inB, outF : std_logic;
begin
   --map the testbench signals to the ports of the norGate
   mapping: norGate port map(inA, inB, outF);

   process

   begin
      --TEST 1
      inA <= '0';
      inB <= '0';
      wait for 15 ns;

      --TEST 2
      inA <= '0';
      inB <= '1';
      wait for 15 ns;

      --TEST 3
      inA <= '1';
      inB <= '1';
      wait for 15 ns;


   end process;
end tb;
Exercise
Create and test the testbench for xor/xnor simulation.
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