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library ieee ;
use ieee.std logic 1164.all ;
use 1eee.std logic unsigned.all ;
use ieee.std logic arith.all ;
_ o keskeoske sk skeoske sk sk sk sk skeosk sk sk sk sk skeosk sk stk skoskoskeskok skeskok sk
entity bounce is
port ( clk2: in std logic;
swl: in std logic;
scan: out std logic vector(3 downto 0);
seg : out std logic vector(0O to 6)) ;
end bounce;
_ 2 kesieskoskeosiosk sk sk sk sk sk sk skoskosk sk skeskoskokeskokoskeskok skekoek sk
architecture A bounce of bounce 1is
signal cl,c2,bcd : integer range 0 to 9;
signal clk in : std logic;

begin
process(clk2)
begin il ek BEANN | 2 fBSsaRSE - 45 - BARESRBkEET - SW1 BIRIE(E 1
ol then | e o EIASEELE N clk_in Bk » 1 clk2 RIS RIS
Ik inee 1 P R P A I 1 4 R I 7 7 A R R A A 3 3R el i » LA
- ’ clk2 HIREEE SRR AT - SPHTEAR AT E R G (K - &

else clk in<='0";
end 1f;

end process;

_ o ckekeskeskosk skoskosk skosk sk skekoskoskesk ok

100HZ DL HERE A] B bRoi k3R 52

inc_1:
process(clk in)
begin \
wait until clk in="1" ;
1f cl1<9 then cl<=cl+l;
elsif ¢2<9 then

cl<=0; > 0 Z 99Ky i1 AR5k
c2<=c2+1;
else cl<=0;
c2<=0;
d if;
end if; )

end process inc 1;
_seskeoste sk sk sk skeoste sk sk skeosk skt sk sk skeskoskostkosko ook skotkoskoskesk sk skekeskok

Scan_a:

process(Clk2)

variable Scanl : integer range O to 1;
begin
--1f Clk2="1" and Clk2'event then



wait until clk2="1" ;
1f (Scanl=0) then

Scan <= "1101" ;
bed <= ¢2;
else Scan <= "1110" ;
bed <= cl;
end if ;
1f Scanl =1 then Scanl := 0 ;
else Scanl := Scanl + 1 ;
end if ;

end process scan a ;
_skeskesteoskeoste s sk sk sk sk sk skoskosk skt sk kst koo sheotkeskoskeske sk skokoskok
with bed select
seg <= "1111110" when
"0110000" when
"1101101" when
"1111001" when
"0110011" when
"1011011" when
"0011111" when
"1110000"  when
"1111111"  when
"1110011" when 9 ,
"1001111" when others ;
end A bounce ;

O 00 3 O Lt & W — O
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LIBRARY IEEE;
USE IEEE.std_logic_1164.ALL;

USE IEEE.std logic unsigned.all;

USE IEEE.std logic arith.all;
ENTITY debounce IS
PORT(
fs:IN STD LOGIC;
bounce in:in std logic;
deb out:out STD LOGIC
);
END debounce;
ARCHITECTURE beh OF debounce IS
type state 1s (s0,sl,s2,s3);
begin
debounce:process(fs)
variable pre state:
begin
1f fs='1" and fs'event then
case pre_state 1s
when sO => 3\
1f bounce in= '0' then
pre_state := s0;
deb out<= '0';
else
pre_state := s2;
deb out<= '0";
end 1f; y,

state;

when sl => \
1f bounce in= 'l' then
pre state := sl;
deb out<= '1';

else B > IRAG 1

pre state := s3;
deb out<= '1';
end 1f; )

when s2 =>

if bounce in= 'l' then )
pre state := sl;
deb out<= '1"';

else >%%2

pre state := s0;
deb out<= '0';
end 1f;

type
B
type bit is (0°,’1%)

\ jikeE 0

type EE/E
T4 FES 1s <BIBINE>

(][)

bounce_in/deb_out <:::>
\\
0/0

@

o

-

I

/

@



when s3 => 3
1f bounce in= 'l' then
pre state := sl;

deb_out<: 1" > Hj(‘%g\ 3
else

pre state := s0;

deb out<= '0';
end 1f; J

when others =>
null;

end case;
end if;
end process debounce;
end beh;



Fry5EEkABEVHDL (1) - -0~9988 7~
library ieee ;
use ieece.std logic 1164.all ;

use 1eee.std logic unsigned.all ;

use ieee.std logic arith.all ;

2 sesieoseste st she st sk stesieoske sfesioske steskosk skl seoiok skoiok soekok

entity debounce 99 1s
port ( clk2: in std logic;
swl: in std logic;

scan: out std logic vector(3 downto 0);
seg : out std logic vector(0 to 6)) ;

end debounce 99;

_ ek sk stk s st sk stk sk skeskosk stk sk seiok sekok sekok

architecture A bounce of debounce 99 1s
signal cl,c2,bcd : integer range 0 to 9;

signal clk in : std logic;

ekt st st sk st st stesioske sk stk stk skl stk etk skestok sketokskeskokoskesk

component debounce
PORT(
fs:IN STD LOGIC;
bounce in:in std logic;
deb out:out STD LOGIC
g
end component.
_ o kesieskesie sk sk sk sk sk sk sk sk sk sk sk sk sk skoskok kool skokokosk
begin
deb _clk in:debounce
port map(clk2,swl,.clk in);
_ ek sieosk sk sk sk sk siosk sk skosk sk sk skeSioskoskok skekokosk
inc_1:
process(clk in)
begin
wait until clk in="1" ;
1f c1<9 then cl<=cl+1;
elsif ¢2<9 then
cl<=0;
c2<=c2+1;
else cl<=0;
c2<=0;
end 1f;
end process inc_1;

\

DU

debounce

= sk st stk she st st sfes sk stk sk stk sk stk sk stk stk stokok ook ko

Scan_a:
process(Clk2)

variable Scanl : integer range 0 to 1;

begin



wait until clk2="1" ;
1f (Scanl=0) then
Scan <= "1101" ;

bed <= ¢2;
else Scan <= "1110" ;
bed <= cl;
end if ;
1f Scanl =1 then Scanl := 0 ;
else Scanl := Scanl + 1 ;
end if ;

end process scan a ;
_skeskesteoskeoste s sk sk sk sk sk skoskosk skt sk kst koo sheotkeskoskeske sk skokoskok
with bed select
seg <= "1111110" when
"0110000" when
"1101101" when
"1111001" when
"0110011" when
"1011011" when
"0011111" when
"1110000"  when
"1111111"  when
"1110011" when
"1001111" when others ;
end A bounce ;

O 00 3 O Lt & W — O



Fr55E Bk B BEVHDL( 2) - - 0~9988 7R (Fis& kb e sHaR FrAH 22 41 50HZ )
library ieee ;
use ieece.std logic 1164.all ;
use 1eee.std logic unsigned.all ;
use ieee.std logic arith.all ;
_ o keskeskeo sk skeosk sk sk sk sk skeosk sk sk sk sk skosk sk sk sk skokoskeskok skeskok sk
entity debounce 99 1s
port ( clk2: in std logic;
swl: in std logic;
scan: out std logic vector(3 downto 0);
seg : out std logic vector(0 to 6)) ;
end debounce 99;
_ 2 kesieskeskeosi sk sk sk sk sk sk sk stk skoskoskeskoskokeskoko skeskok skeskok sk
architecture A bounce of debounce 99 1s
signal cl,c2,bcd : integer range 0 to 9;
signal clk in,fout : std logic;

stk st st s she st st st sieoske sfesieoske stk sfesioske st stk s stk stk skosiolkosketokoskeskokoskesk

component debounce
PORT(
fs:IN STD LOGIC;
bounce in:in std logic;
deb_out:out STD LOGIC
)5
end component ;
_ . keskeoskesie st sk sk sieoske st skeosk sk sk sk sk skeosk sk skoskok skoskok skoskok sk
begin
mod_6:process(clk?) \
variable cnt:integer range 0 to 3;
begin
1f clk2="1" and clk2'event then
1f cnt=0 then
fout<=not fout; > oIk2 AT R T A N
FHBR 6 Ry BrRE 2 Bs Bk i 38 51k

_ 2 skesieostoske stk st steostoske sieoosk stk stk sioiokoskoiok skoeiokskoelok

deb_clk in:debounce

port map(fout,swl,clk in);
_ o keskeoskeosieosieoske sk sk sk sk sieoske sk sk sk sk skoskoskeskoskok skekokesk
inc_1:
process(eclk in)

begin



wait until clk in="1" ;
1f cl<9 then cl<=cl+1;
elsif ¢2<9 then
cl<=0;
c2<=c2+1;
else cl<=0;
c2<=0;
end 1f;
end process inc 1;
_ o keskeskeosieoskeoskeo sk sk sk sk sk sk sk sk sk sk skoske sk skoskeosk skeoskostkoskeoskotkoskoskokeoskoskok skoek
Scan_a:
process(Clk2)
variable Scanl : integer range 0 to 1;
begin
wait until clk2="1" ;
1f (Scanl=0) then
Scan <= "1101" ;

bed <= ¢2;
else Scan <= "1110" ;
bed <= cl;
end 1if ;
1f Scanl = 1 then Scanl := 0 ;
else Scanl := Scanl + 1 ;
end 1if ;

end process scan a ;
_ 2 keskeskeosieosieoske sk skoske sk sk sk sk sk sk sk skoske sk skoskosk skt skoskokoskoskokoskosk
with bed select
seg <= "1111110" when
"0110000"  when
"1101101" when
"1111001" when
"0110011" when
"1011011" when
"0011111" when
"1110000" when
"1111111" when
"1110011"  when
"1001111" when others ;
end A bounce ;

O OO0 31 O Dt &~ W — O
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Ax4 SRR A VHDL(1)- R

library ieee;
use ieee.std logic 1164.all;
use ieee.std logic unsigned.all;
use ieee.std logic arith.all;
entity keyl1 is
port(

clkl: in std_logic;

y : in std_logic vector(3 downto 0);

y * HmHHEEUE R

x : out std_logic_vector(3 downto 0); X {Tim A G
s : out std_logic_vector(3 downto 0);
seg : out std_logic vector(0 to 6)) ;

end keyl; = :.
architecture key of keyl is —— |

signal bed : integer range 0 to 15; Y3 | [L.-.-‘.._'éu l.g.-"'_.. £ 1_{
signal x_code : std_logic vector(1 downto 0); '—_'T'I..;.'__-. Wit T e
signal keycode : std_logic_vector(3 downto 0); Y2 | [T [&A [
begin Y1 [\-!—-m J.-L — ! l-i-iL-*-q

key code: f_[)é{f-!_-" I‘:-l'-" J-’-l-* f-a__-i 10K
process(clk1) : ' = . - —
begin x4EENEIGE

if clk1="1" and clk1'event then
if y="1111" then
ify code="11" then

y_code<="00";
else y _code<=y code+l;
end if;

elsif y="1110" then
keycode<=y code&"00";

elsif y="1101" then
keycode<=y code&"01";

elsif y="1011" then
keycode<=y code&"10";

elsif y="0111" then
keycode<=y code&"11";

end if;

end if;
end process key code;

key scan:

process(y_code)

begin
case y_code is
when "00" => x<="0111";
when "01" =>x<="1011";
when "10" => x<="1101";
when "11" => x<="1110";
when others=>x<="1111";
end case;

end process key scan;

(SIS ST AT » e A
¢ HI'y_code Q4B 4 BT

FEEUEERE Y FIERGR
Al 4wt keycode

SHEY y_code 3RSE 15 5 X FT i
> HETERSRET RS




decode:
process(keycode)

begin

case keycode is

when "0000" => bcd<=0;
when "0001" => bed<=1;
when "0010" => bed<=2;
when "0011" => bcd<=3;
when "0100" => bed<=4;
when "0101" => bed<=5;
when "0110" => bcd<=6;
when "0111" => bed<=7;
when "1000" => bcd<=8§;
when "1001" => bed<=9;
when "1010" => bed<=10;
when "1011" => bed<=11;
when "1100" => bed<=12;
when "1101" => bed<=13;
when "1110" => bed<=14;
when "1111" => bed<=15;
when others => null;

end case;
end process decode;

_ kst sfeosie sk sfe sk sk sfe sk sk sfe sk sk sfe sk sk sk s sk sk skeoskeosk skeskosk skesk

s HY key_code dmbiH{H » {E Ry
C RN HYERSE

TR RS Z e

s<="1110"; --HFEEA%E 1| HTEHE RS T
with bed select
seg <="1111110" when O, \

"0110000" when 1,
"1101101" when 2,
"1111001" when 3,
"0110011" when 4,
"1011011" when 5,
"0011111" when 6,
"1110000" when 7,
"1111111" when 8 ,
"1110011" when 9,
"1000000" when 10,
"0100000" when 11,
"0010000" when 12,
"0001000" when 13,
"0000100" when 14,
"0000010" when 15,
"1001111" when others ; )

end key ;



4x4 ﬁ@f%ﬁ%ﬁﬂﬁ%ﬁﬁﬁ A VHDL(Z)— key2 com0.vhd
library ieee;
use ieee.std logic 1164.all;
use ieee.std logic unsigned.all;
use ieee.std logic arith.all;
entity key2 com is
port(

clkl: in std_logic;

x : out std_logic_vector(3 downto 0);

y : in std_logic_vector(3 downto 0);

bed :buffer std logic vector(3 downto 0));
end key2 com0;
architecture key of key2 como is
signal scan integer range 3 downto 0;
_ kst st sfe st sk sfe st sfe ke ske st sie sk sie sk sk ske s sie sfeosie sk st sk sfe sk she sk sk sfeosie sfeosie s skeske ek sk
component debounce
PORT(

fs:IN STD_LOGIC;
bounce in:in std_logic;

deb_out:out STD LOGIC
);

end component;
_ 2 Sheste steo ke ske st sk sfe st she sk ske st st she sk sk steoskeosleoske sk skeoske skeskeskoskosk

begin

key scan:
process(clk1)
begin
wait until clk1="1';
if y="0000" then
if scan=0 then HHER T L AT T~ » WRIH
scan<=3; (" Hll scan EHHIIN 4 YA,
else scan<=scan-1;
end if; Y
end if;
end process key scan;
key X scan: A
process(clk1)
begin
case scan is
when 3 =>x<="1000" | sy scan 58k » {25 X FFHRAEBALY
when 2 => x<="0100"; b snupus e

when 1 => x<="0010";

when 0 => x<="0001";

when others=> null;
end case;

end process key x_scan; /
_ 2 Sheste st sfe st ske st sie sfe s sfe sfeoske skeosie sk sk sfeske skeoskeskeoskosk

key read:

process(y)
begin



if scan=3 then
casey is
when "1000" => bcd<="0011";
when "0100" => bcd<="0010";
when "0010" => bcd<="0001";
when "0001" => bcd<="0000";
when others => null;
end case;
elsif scan=2 then
caseyis
when "1000" => bcd<="0111";
when "0100" => bcd<="0110";
when "0010" => bcd<="0101";
when "0001" => bcd<="0100";
when others => null;

end case;
elsif scan=1 then SEHLY FIE R} R 4t (E
casey is
when "1000" => bed<="1011";
when "0100" => bcd<="1010";
when "0010" => bcd<="1001";
when "0001" => bcd<="1000";
when others => null;
end case;
elsif scan=0 then
caseyis
when "1000" => bed<="1111";
when "0100" => bed<="1110"; PEAR R 7 ST e N RS RA R
when "0010" => bed<="1101"; A (R 1 T — Rt A
when "0001" => bed<="1100"; Fi component...port map SIf2=CEEAUAY
when others == mulk A ST o DDA RS A & PRI
end case; ey

end process key read;
_ S ske st st sk st sk sk sfe st sk sk sie sk sk skeoskosieoskeoske sk skeoskoskoskeske sk skoskok

end key ;



