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Validacao por Simulacao

e Utilizar um circuito de teste: test-bench

Contém um circuito gerador de teste e uma instancia do projeto

O gerador de teste deve gerar um conjunto de estimulos para o circuito que

permitam que o comportamento do circuito seja verificado

O gerador de teste normalmente tem um descricdo comportamental n&o

sintetizavel, enquanto o projeto tem uma descri¢céo sintetizavel

O test_bench nao contém portas de entrada/saida
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Validacao por Simulacao

library IEEE;

use IEEE.std logic 1164.all;

entity tb is?r

end tb;

architecture Tb of tb is L
signall ASHB, ¥, {Zéietd 1o ic;} Sinais internos

begin

} Bibliotecas basicas

O test_bench nédo contém portas

na interface externa

Selecao da entidade

ao test-bench

idl: entity work.Entidade port map(a=>A, b=>B, y=>Y, z=>Z);

A <=

end Tb;

Instanciacéo do projeto (circuito) a ser testado

'l' after 10ns, '0' after 20ns; Gerador
'1', '0' after 20ns, 'l' after 30ns; de teste
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Ferramenta de Simulacao/Sintese

Disponivel no ambiente Linux da FACIN

Xilinx ISE
— Permite a sintese e a simulagcao para um dispositivo programavel

ModelSim
— Permite a simulacdo de uma descricao VHDL

Lancamento da ferramenta
— Abrir Terminal
« Application >> Accessories >> Terminal
— Carregar parametros gerais
» source /softé4/source _gaph
— Para carregar parametros e lancar o ISE
* module load ise
> ise
— Para carregar parametros e lancar o Modelsim
* module load modelsim
* VSIM



Uso de Processos em Test-Benchs

architecture Processos of Processos 1is

signal a, b: std logic;

begin

process
begin
ar <=3 0 1'% jaf ter «bns;;
wait for 10ns;
end process;
process
begin
br<=200" it atter 1 Onsa a0 " a ffert*20ns:;
wait for 30ns;
end process;

end Processos;
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Uso de Processos em Test-Benchs

architecture Processos of Processos is
signal c, d: std logic;
begin
process
begin
c<=!'1l% '0" after 20ns;
wait for 20ns;
end process;
process
begin
d <= 'l' after 10ns, '0' after 20ns;
wait for 30ns;
end process;
end Processos;
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Uso de Processos em Test-Benchs

architecture Processos of Processos is
signal K: std logic_vector (3 downto 0);
signal Y: std logic_vector (3 downto 0) := (others => '0');
begin
process
begin
K<=K + 'l' after 10ns;
wait for 30ns;
end process;
process
begin
Y<=Y + 'l' after 10ns;
wait for 30ns;
end process;
end Processos;




Uso de Processos em Test-Benchs

architecture Processos of Processos 1is

signal Z: std logic_vector (3 downto 0) := (others => '0');
signal W: std logic_vector (3 downto 0);
begin
process
begin

Z <=2 + 'l' after 30ns;
wait for 30mns;
end process;

process
begin
Wi <=-="LO 1 i afferil0ng+xXt 1" vafttér YIbns i sE'AT I after=20n0s
wait for 25ns;
end process;
end Processos;
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Exercicios de Uso de Processos em Test-Benchs

1. Dado os processos abaixo, obtenha formas de onda equivalentes
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$EA oo Wi,

begin

process
begin
M A<= M., Maafter .30nsy;
WEN s for | S0EE7
end process;
process
begin
NS ="TORI CRINEE isee T e IR =
Wellsl, FOrT 2-51Ers
end process;

v AL IR T e Bl STEs

end Processos;

2. Dadas as formas de onda abaixo, obtenha processos que as gerem
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Uso de Processos em Test-Benchs

1. Dado os processos abaixo, obtenha formas de onda equivalentes

Name / | N R R R R R, L R
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2. Dadas as formas de onda abaixo, obtenha processos que as gerem

architecture Processos of Processos is
signal f: std logic;
signal V: std logic_vector (3 downto 0) := (others => '0');
begin
process
begin
f <= '1l' after 10ns, '0' after 15mns;
wait for 20ns;
end process;
process
begin
V <= "0011", V + "0101" after 10mns;
wait for 30ns;
end process;
end Processos;



Exercicio

1. Facatest-benchs para alguns dos circuitos vistos na
aula passada



Auxiliar

library IEEE; process
use IEEE.std logic_1164.all; begin
use IEEE.std _logic_signed.all; K <=K +'1' after 10ns;
wait for 30ns;
entity Processos is end process;
end Processos; process
begin
architecture Processos of Processos is Y <=Y +'1' after 10ns;
signal a, b, c, d: std_logic; wait for 30ns;
signal K: std_logic_vector(3 downto 0); end process;
signal Y: std_logic_vector(3 downto 0) := (others =>'0'); process
signal Z: std_logic_vector(3 downto 0) := (others =>"'0"); begin
signal W: std_logic_vector(3 downto 0); Z<=Z+"'1" after 30ns;
begin wait for 30ns;
process end process;
begin process
a<='0", ']l after 5ns; begin
wait for 10ns; W <="0101" after 10ns, x"7" after 15ns, x"A" after 20ns;
end process; wait for 25ns;
process end process;
begin end Processos;

b <='0'", '1' after 10ns, '0" after 20ns;
wait for 30ns;

end process;

process

begin
c <='1','0" after 20ns;
wait for 20ns;

end process;

process

begin
d <='1" after 10ns, '0" after 20ns;
wait for 30ns;

end process;



