Fall 2023
Lxediaon Wnorakwv KvkAdwpatwv oe FPGA

Epyaotmto 8: Xxediaon oto meptBaAAov ISE pe VHDL

= Anuovpyio kukAodpoatog oAcOntr (shifter) :
V' dnuovpynoete éva véo project oto ISE pe dvopo day7 kot dnpovpyfoete To mapakaTm
KOKA®MUO TOV OAGONTY).
V' Zvvdéote o katdAinla oto board kat ehéyEte To dTL Asrtovpyel cwoTh o8 OAEG TIG
TEPITTMOELC.
= Sin: gicodot amd To. 8 switches
= shL: button
= shR: button
=  Sout: é£odot ota Led

entity shifter

port(
Sin: instd_logic_vector(7 downto 0);
Sout: out std_logic_vector(7 downto 0);
shL : in std_logic;
shR : in std_logic

);

end shifter;

architecture beh of shifter is
begin

pl: process( shlL, shR, Sin)
begin
sout <= (others=>0’) ;
if (shL = ‘1") then
sout <= sin(6 downto 0) & ‘0’ ;
end if ;
if (shR =“1’) then
sout <= ‘0’ & sin(7 downto 1) ;

end if;

if (shL =1’ and shR = ‘1’) then
sout <=sin ;

end if ;

end process;

end beh;
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Anuovgyla evog kataxwentr] 8 —bit
MpooBéaTe aTo project cag éva véo apxeio VHD pe dvoua reg8.vhd

entity reg8 is

port(
din: in std_logic_vector(7 downto 0);
dout: out std_logic_vector(7 downto 0);
clk: instd_logic;
rst: instd_logic

);

end reg8;

architecture rtl of reg8 is
begin
process ( clk, rst)
begin
if rs="1’ then
dout <= (others=>'0") ;
elsif (clk’event and clk="1") then
dout <=din ;
end if;
end process;
end rtl;

MNa va XpnoIKJoTIOINCETE TOV KATAXWENTA avoigTe To apxeio Tou shifter kal apxikd SNAWCETE TOV
KaTaxwpenTr oTo onueio:

ér.chitecture beh of shifter is

component reg8

port(
din: in std_logic_vector(7 downto 0);
dout: out std_logic_vector(7 downto 0);
clk : instd_logic;
rst: in std_logic

);

end component;

signal soutbus : std_logic_vector(7 downto 0);

begin

To véo onua soutbus 10 dnAwoaue O16TI To NTOUNEVO gival 0 OAICONTAG Yag va atmoBnkeveTal
OTOV KaTaxwpenTr Kai n £€£0860¢ Tou KaTtaxwpnTh va @aivetal ota Led.

Apa o€ 6Ao 1o process Tou shifter aAAG&Te To sout pe soutbus.

MeTd 1O begin TTpéTTel va KAVETE £va instance Tov KataxwpenThl wes €ENG:
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Ureg : reg8 port map (
Din => soutbus,
Dout => sout,

Clk => clk,
Rst => reset

);
Mpétrel va dnAwoeTe véeg e10000ug oTon shifter Ta véa ofuata clk kai reset.

YAoTroInoTe Kal KAaveTe demo 1o KUKAWWQ.

®don 2"

MNa va atro@uyoupe va Tratdue Ta button shl, shR kai va dnuioupyouvTal TToAAoi TTaApoi “1° TTpéTTel va
yivel debounce 10 kGB¢ button, dnAadr va ammopeuxBei 0 B66puBoOC TTOU TTPOKAAEITAI.

MpooBéaTe aTo project cag éva véo apxeio VHD pe dvoua debounce.vhd

library ieee;
use ieee.std logic 1l64.all;
use leee.std logic unsigned.all;

entity debounce is

port (
clk : in std logic;
switch input : in std logic;
debounced output : out std logic := '0'

)

end debounce ;
architecture behavioral of debounce is

type states is (noPushButton, ButtonPushed);

signal state : states;

signal stop counter : std logic := '0';

signal run_ counter : std logic;

signal counter : std logic vector (23 downto 0);
begin

state machine: process (clk)
begin
if clk'event and clk='l' then
case state is
when noPushButton =>
if (switch input = 'l' and stop counter = '0') then
state <= ButtonPushed;
debounced output <= '0';
run_counter <= 'l1';
else
state <= noPushButton;
debounced output <= '0';
run_counter <= '0';
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end 1if;

when ButtonPushed =>
if stop counter = 'l' then
state <= noPushButton;
debounced output <= '1';

run_counter <= '0';

else
state <= ButtonPushed;
debounced output <= '0';
run_counter <= 'l';

end 1if;

when others =>
debounced output <= '0';
run_counter <= '0';
state <= noPushButton;
end case;
end 1if;

end process state_machine;

-— When the state machine goes 'high', it starts the counter (run counter = 1).
-— The counter will count off from 0 to 11,500,000. When it is

-— done it will give stop counter a 'l', which will output 1 and change

-- state to 'low'.

count machine: process(clk, run counter)

begin
if run counter = '1' then
if clk'event and clk = '1l' then
if counter = x"AF79EQ0" then -- x"AF79EQ0" then
-— this hex wvalue is 11,500,000
stop counter <= '1"'; -- each cycle is 20 ns
else -— total time of counter is
stop counter <= '0'; -- 11,500,000 * 20 ns = 0.23 sec
end 1if; -
counter <= counter + 1;
end if;
else

counter <= x"000000";
end 1if;
end process count_machine;

end behavioral;

OT11W¢ KAVATE KAl PE TOV KATAXWPENTH TTPETTEI SNAWOCETE TO :

component debounce

port (
clk 2in std_logic;
switch_input : in std_logic;
debounced_output: out std_logic :='0'

);

end component;

XpnaolgoTtroinoTe éva instance Tou debounce yia kabéva button.

YAoTTOoINOTE KAl KAVETE demo To KUKAwA.



