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matrix_test.vhd
LIBRARY ieee;

USE ieee.std logic 1164.ALL;
use ieee.std logic unsigned.all;
use ieee.std logic arith.all;

ENTITY matrix_test IS

PORT( CLK

:IN STD_LOGIC;

col_s:out std logic vector(0 to 4);
row_s:out std_logic vector(0 to 6));

END matrix_test;

ARCHITECTURE a OF matrix_test IS
signal cnt: std_logic vector (2 downto 0);

BEGIN
PROCESS(clk)
BEGIN

IF clk'event and clk="1" then
CASE cnt IS

WHEN "000" => col_s<="01111";row_s<="1000000";
WHEN "001" => col s<="10111";row_s<="0100000";
WHEN "010" => col s<="11011";row_s<="0010000";
WHEN "011" => col_s<="11101";row_s<="0001000";
WHEN "100" => col_s<="11110";row_s<="0000100";
WHEN "101" => col_s<="11100";row_s<="0000010";
WHEN "110" => col _s<="11000";row_s<="0000001 ";/
WHEN others=> null;

END CASE;
end if;
END PROCESS;
PROCESS(clk)
BEGIN
IF clk'event and clk='1' then EAiEER HAIL S A -
cnt<=cnt+1; matrix_test@126 CLK
end if; matrix_test@28  col s0
END PROCESS; matrix_test@29  col sl
matrix_test@30  col s2
END a; matrix_test@31  col_s3
matrix_test@32  col s4
matrix_test@18  row_s0
matrix_test@19  row sl
matrix_test@20  row s2
matrix_test@21  row_s3
matrix_test@22  row_s4
matrix_test@23  row_s5
matrix_test@26  row_s6

5x7 LED Bh4ERH B4t

e+ HfT

TR ERRRE 0 - YR &

BERy 1> » LED 5%

o



5x7 BEFEMREURESEUR 0~9 A~F 435
matrix_number.vhd

LIBRARY ieee;

USE ieee.std logic 1164.ALL;

use ieee.std logic unsigned.all;

use ieee.std logic arith.all;

ENTITY matrix_number IS
PORT( CLK :IN STD LOGIC;
bcd :in integer range 0 to 15;
col_s:out std logic vector(0 to 4);
row_s:out std_logic_vector(0 to 6));
END matrix_number;

ARCHITECTURE a OF matrix_number IS
signal cnt: integer range 4 downto 0;

BEGIN
process(clk)
begin
wait until clk="1";
case bed is
when 0=>
IF clk'event and clk='1' then
CASE cnt IS
WHEN 0 => col_s<="01111";row_s<="0111110";
WHEN 1 => col_s<="10111";row_s<="1000001";
WHEN 2 => col_s<="11011";row_s<="1000001";
WHEN 3 => col s<="11101";row_s<="1000001";
WHEN 4 => col s<="11110";row_s<="0111110";
WHEN others=> null;
END CASE;
end if;
when 1=> END CASE;
IF clk'event and clk="1' then end if}
CASE cnt IS when 4=>
WHEN 0 => col_s<="01111";row_s<="0000001"; IF clk'event and clk="1" then
WHEN 1 =>col_s<="10111";row_s<="0100001"; CASE cnt IS
WHEN 2 => col_s<="11011";row_s<="1111111"; WHEN 0 => col_s<="01111";row_s<="0000100";
WHEN 3 => col_s<="11101";row_s<="0000001"; WHEN 1 => col_s<="10111";row_s<="0010100";
WHEN 4 => col_s<="11110";row_s<="0000001"; WHEN 2 =>col_s<="11011";row_s<="1000100";
WHEN others=> null; WHEN 3 =>col_s<="11101";row_s<="1111111";
END CASE; WHEN 4 => col_s<="11110";row_s<="0000100";
end if} WHEN others=> null;
when 2=> END CASE;
IF clk'event and clk="1' then end if}
CASE cnt IS when 5=>
WHEN 0 => col_s<="01111";row_s<="0100111"; IF clk'event and clk="1" then
WHEN 1 => col_s<="10111";row_s<="1001001"; CASE cnt IS
WHEN 2 => col_s<="11011";row_s<="1001001"; WHEN 0 => col_s<="01111";row_s<="1111010";
WHEN 3 => col_s<="11101";row_s<="1001001"; WHEN 1 => col_s<="10111";row_s<="1001001";
WHEN 4 => col_s<="11110";row_s<="0110001"; WHEN 2 => col_s<="11011";row_s<="1001001";
WHEN others=> null; WHEN 3 =>col_s<="11101";row_s<="1001001";
END CASE; WHEN 4 => col_s<="11110";row_s<="1001110";
end if} WHEN others=> null;
when 3=> END CASE;
IF clk'event and clk="1" then end if}
CASE cnt IS when 6=>
WHEN 0 => col_s<="01111";row_s<="0100010"; IF clk'event and clk="1' then
WHEN 1 => col_s<="10111";row_s<="1001001"; CASE cnt IS

WHEN 2 =>col_s<="11011";row_s<="1001001";
WHEN 3 =>col_s<="11101";row_s<="1001001";
WHEN 4 => col s<="11110";row_s<="0110110";
WHEN others=> null;

WHEN 0 =>col_s<="01111";row_s<="0111110";
WHEN 1 => col_s<="10111";row_s<="1001001";
WHEN 2 =>col_s<="11011";row_s<="1001001";
WHEN 3 => col_s<="11101";row_s<="1001001";



s<="11011";row_s<="1001001";
s<="11101";row_s<="1001001";
s<="11110";row_s<="0110110";

s<="01111";row_s<="0111110";
s<="10111";row_s<="1000001";
s<="11011";row_s<="1000001";
s<="11101";row_s<="1000001";
s<="11110";row_s<="0100010";

s<="01111";row_s<="1111111";
s<="10111";row_s<="1000001";
s<="11011";row_s<="1000001";
s<="11101";row_s<="1000001";
s<="11110";row_s<="0111110";

s<="01111";row_s<="1111111";
s<="10111";row_s<="1001001";
s<="11011";row_s<="1001001";
s<="11101";row_s<="1001001";
s<="11110";row_s<="1001001";

s<="01111";row_s<="1111111";
s<="10111";row_s<="1001000";
s<="11011";row_s<="1001000";
s<="11101";row_s<="1001000";
s<="11110";row_s<="1001000";

WHEN 4 => col_s<="11110";row_s<="0100110"; WHEN 2 => col_
WHEN others=> null; WHEN 3 => col_:
END CASE; WHEN 4 => col
end if; WHEN others=> null;
when 7=> END CASE;
IF clk'event and clk='1' then end if}
CASE cnt IS when 12=>
WHEN 0 => col_s<="01111";row_s<="1100000"; IF clk'event and clk="1' then
WHEN 1 => col_s<="10111";row_s<="1000000"; CASE cnt IS
WHEN 2 => col_s<="11011";row_s<="1000000"; WHEN 0 => col_:
WHEN 3 =>col_s<="11101";row_s<="1000000"; WHEN 1 => col_:
WHEN 4 => col_s<="11110";row_s<="1111111"; WHEN 2 => col_
WHEN others=> null; WHEN 3 => col
END CASE; WHEN 4 => col
end if; WHEN others=> null;
when 8=> END CASE;
IF clk'event and clk='1' then end if}
CASE cnt IS when 13=>
WHEN 0 =>col_s<="01111";row_s<="0110110"; IF clk'event and clk="1' then
WHEN 1 =>col_s<="10111";row_s<="1001001"; CASE cnt IS
WHEN 2 =>col_s<="11011";row_s<="1001001"; WHEN 0 => col_:
WHEN 3 => col_s<="11101";row_s<="1001001"; WHEN 1 => col_
WHEN 4 => col_s<="11110";row_s<="0110110"; WHEN 2 => col_
WHEN others=> null; WHEN 3 => col
END CASE; WHEN 4 => col
end if; WHEN others=> null;
when 9=> END CASE;
IF clk'event and clk='1" then end if}
CASE cnt IS when 14=>
WHEN 0 =>col_s<="01111";row_s<="0110010"; IF clk'event and clk="1' then
WHEN 1 => col_s<="10111";row_s<="1001001"; CASE cnt IS
WHEN 2 =>col_s<="11011";row_s<="1001001"; WHEN 0 => col_:
WHEN 3 =>col_s<="11101";row_s<="1001001"; WHEN 1 => col_:
WHEN 4 => col_s<="11110";row_s<="0111110"; WHEN 2 => col_
WHEN others=> null; WHEN 3 => col
END CASE; WHEN 4 => col
end if; WHEN others=> null;
when 10=> END CASE;
IF clk'event and clk='1' then end if}
CASE cnt IS when 15=>
WHEN 0 =>col_s<="01111";row_s<="0011111"; IF clk'event and clk="1" then
WHEN 1 => col_s<="10111";row_s<="0101000"; CASE cnt IS
WHEN 2 =>col_s<="11011";row_s<="1001000"; WHEN 0 => col_:
WHEN 3 => col_s<="11101";row_s<="0101000"; WHEN 1 => col_
WHEN 4 => col_s<="11110";row_s<="0011111"; WHEN 2 => col_
WHEN others=> null; WHEN 3 => col
END CASE; WHEN 4 => col
end if; WHEN others=> null;
when 11=> END CASE;
IF clk'event and clk='1" then end if}
CASE cnt IS when others=> null;
WHEN 0 =>col_s<="01111";row_s<="1111111"; end case;
WHEN 1 =>col_s<="10111";row_s<="1001001"; end process;
PROCESS(clk)
BEGIN

IF clk'event and clk='1' then

if cnt=0 then

cnt<=4;
else cnt<=cnt-1;
end if;
end if;
END PROCESS;

END a;
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keyin.vhd

library ieee;

use ieee.std logic 1164.all;

use ieee.std logic unsigned.all;

use ieee.std logic arith.all;

entity keyin is

port(
clk: in std_logic;
y :in std_logic vector(3 downto 0);
x : out std_logic_vector(3 downto 0);
col_s: out std logic vector(0 to 4);
row_s: out std_logic vector(0 to 6)) ;

end keyin;

architecture key of keyin is

signal bed : integer range 0 to 15;
signal scan  :  integer range 3 downto 0;

_ Skt sk ste sk sfe st sfe sk she st sie sfe sk she st sk sfe sk sfe sk she st sk sfeosie sl steoske sk seoskeske ks sk
component matrix_number
PORT( CLK :IN STD_LOGIC; 5x7 LED 4B RS

bed  :in integer range O to 15; > e g
col_s:out std logic vector(0 to 4); it Bl b A PR E

row_s:out std logic vector(0 to 6));

end component; 7
_ kst ske st ske st ste sk sk ske sk st she s sk skeoske sk ste sl sk sk skeoste sk sk skeske sk skeoskosk ks sk

begin
_ kst sk she sk sk s st ske sk sk sk sk sk sk ske sk sk sk sk sk sk sk skeskeskeske sk skosk
key scan:
process(clk)
begin
wait until clk='1";
if y="0000" then
if scan=0 then
scan<=3;
else scan<=scan-1;
end if;
end if;
end process key scan;
_ kst sk sfe sk sk sk st ske sk sk sk sk sk sk sk sk skeskoskeske sk sk sk sk
key x scan:
process(clk)
begin
case scan is
when 3 => x<="1000";
when 2 => x<="0100";
when 1 =>x<="0010";
when 0 => x<="0001";
when others=> null;
end case;

end process key x scan;
_ ke s sk e s sfe i s sk ke sk sk ke sk sk sk sk sk sk ook ok skoskoke sk



key read:
process(y)
begin
if scan=3 then
casey is
when "1000" => bed<=3;
when "0100" => bed<=2;
when "0010" => bed<=1;
when "0001" => bed<=0;
when others => null;
end case;
elsif scan=2 then
casey is
when "1000" => bed<=7;
when "0100" => bed<=6;
when "0010" => bed<=5;
when "0001" => bed<=4;
when others => null;
end case;
elsif scan=1 then
casey is
when "1000" => bed<=11;
when "0100" => bed<=10;
when "0010" => bed<=9;
when "0001" => bed<=8§;
when others => null;
end case;
elsif scan=0 then
caseyis
when "1000" => bed<=15;
when "0100" => bed<=14;
when "0010" => bed<=13;
when "0001" => bed<=12;
when others => null;
end case;
end if ;

end process key read,
_ kst sk ste sk sfeosie she sk she st sie sfe s she steoske sfeosie sfeske s skesie sk skeoskesk sk

number_decode:matrix number ISEOL 5x7 LED %6 e B 7 S8 I R B R
port map(clk,bed,col_s,row_s);
end key ;



it (B2 P 2A0si A A (B B AZ (Al (component...port map )HY T3 - A2 ZUECE Ryl HASRE 1L
F 22 keyin_number.vhd % keyin read code.vhd ~ matrix_number.vhd {§gI[FE=;
library ieee;
use ieee.std logic 1164.all;
use ieee.std logic unsigned.all,
use ieee.std logic arith.all;
entity keyin_number is
port(
clk: in std_logic;
y :in std_logic_vector(3 downto 0); --F# % Y Fl[fFfhsE AGH97T
x : out std_logic_vector(3 downto 0); --§##% X {17 {5k
col s : out std logic vector(0 to 4); --LED 1 s {5k
row_s: out std logic vector(0 to 6)) ; --LED #l[§m i 2157
end keyin number;
_ Skt sk st sk sfe st sfe st she st sie sfe sk sfe st sk sfe sk sfe sk she st sk sfeosie sfe steoske sk seoskeskeoskosk sk
architecture key of keyin_number is
signal bed : integer range 0 to 15;

signal scan integer range 3 downto 0;

_ 3kt she st ske s sie sfe st sfe st sie sfe ke sfe st ske sk ske sfe ke she sk sk sfeosie sfe st sk skeoske sheoske sk skesk sk

. 3\
component keyin_read code

port(
clk: in std_logic; gt .
y :in std_logic vector(3 downto 0); > AR SRER SR RIS A
x : out std_logic_vector(3 downto 0);
bed : out integer range 0 to 15);

end component; )
_ ke sk st ske s sie sfe sk sfe st sie sfe s sk sk sfe st sk sfe sk sk sk sk sfe sk sfe ke sfe steske sk skeoskosk skeosk

component matrix_number

PORT( CLK :IN STD_LOGIC;
bed  :in integer range O to 15; ey e
col _s:out std logic_vector(0 to 4); f LED ARG R S i
row_s:out std logic vector(0 to 6));

end component;
_ kst ske st ske st st ske sk ske sk st sfe s sk skeoske steoste sl sk sk skeoste skeoske sk skeske sk skeoskesk ks sk
3\

begin

read keyin:keyin read code
ort map(clk,y,x,bcd); _ . . .
Dt wamssn babnnbbkbhnnins ( TIEFET Y 2R RE (4
number decode:matrix_number
port map(clk,bed,col_s,row_s);
end key ;




EIIf£2{ keyin read code.vhd
(SRR F i A\ 4mti5)
library ieee;
use ieee.std logic 1164.all;
use ieee.std logic unsigned.all;
use ieee.std logic arith.all;
entity keyin_read code is
port(

clk: in std_logic;

y :in std_logic vector(3 downto 0);
x : out std_logic_vector(3 downto 0);
bed : out integer range 0 to 15);

end keyin read code;

architecture key of keyin read code is
signal scan  :  integer range 3 downto 0;

begin

_ 3k sfeoske ke sk ske sk sk ske sk sk ske sk sk sk sk sk ske sk sfeoske sk sk sk sk skeskok sk

key scan:
process(clk)
begin
wait until clk='1";
if y="0000" then
if scan=0 then
scan<=3;
else scan<=scan-1;
end if;
end if;
end process key scan;
_ kst sk sfe sk sk ok st ske sk sk sk sk st sk sk sk skeskoskeske sk sk sk sk
key x scan:
process(clk)
begin
case scan is
when 3 => x<="1000";
when 2 => x<="0100";
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 sk sfe st sfe st sk sfeosie sk sk skeske skeskeskeoskosk

key read:

process(y)
begin
if scan=3 then

casey is
when "1000" => bed<=3;
when "0100" => bed<=2;
when "0010" => bed<=1;
when "0001" => bcd<=0;
when others => null;
end case;
elsif scan=2 then
casey is
when "1000" => bed<=7;
when "0100" => bcd<=6;
when "0010" => bed<=5;
when "0001" => bed<=4;
when others => null;
end case;
elsif scan=1 then
casey is
when "1000" => bed<=11;
when "0100" => bed<=10;
when "0010" => bcd<=9;
when "0001" => bcd<=8§;
when others => null;
end case;
elsif scan=0 then
caseyis
when "1000" => bed<=15;
when "0100" => bed<=14;
when "0010" => bed<=13;
when "0001" => bed<=12;
when others => null;
end case;
end if ;

end process key read;
end key ;



** DEVICE SUMMARY ** ** DEVICE SUMMARY **

Chip/ Input Output Bidir Memory Memory LCs Chip/ Input Output Bidir Memory Memory LCs
POF Device Pins Pins Pins  Bits % Utilized LCs % Utilized POF Device Pins Pins Pins  Bits % Utilized LCs % Utilized
keyin number keyin
EPF10K10TC144-4 5 16 0 0 0% 145 25 % EPFI10K10TC144-4 5 16 0 0 0 % 145 25%
User Pins: 5 16 0 User Pins: 5 16 0
Project Information d:\ex\matrix\keyin_number.rpt Project Information d:\ex\matrix\keyin.rpt
** PIN/LOCATION/CHIP ASSIGNMENTS ** ** PIN/LOCATION/CHIP ASSIGNMENTS **
Actual Actual

User Assignments User Assignments
Assignments  (if different) Node Name Assignments  (if different) Node Name
keyin_number@126 clk keyin@126 clk
keyin_number@?28 col_s0 keyin@?28 col_s0
keyin_number@?29 col_sl keyin@?29 col sl
keyin_number@30 col_s2 keyin@30 col_s2
keyin_number@3 1 col_s3 keyin@31 col_s3
keyin_number@32 col_s4 keyin@?32 col_s4
keyin_number@18 row_s0 keyin@18 row_s0
keyin_number@19 row_sl keyin@19 row_sl
keyin_number@20 row_s2 keyin@20 row_s2
keyin_number@?21 row_s3 keyin@21 row_s3
keyin_number@?22 row_s4 keyin@?22 row_s4
keyin_number@?23 row_s5 keyin@23 row_s5
keyin_number@26 row_s6 keyin@?26 row_s6
keyin_number@89 x0 keyin@89 x0
keyin_number@90 x1 keyin@90 x1
keyin_number@91 x2 keyin@91 x2
keyin_number@92 x3 keyin@92 x3
keyin_number@98 y0 keyin@98 y0
keyin_number@97 yl keyin@97 yl
keyin_number@96 y2 keyin@96 y2
keyin_number@95 y3 keyin@95 y3

MIER A R E A (E fsgsc (R B RS AT (E VA NE— By
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matrix_scan_test.vhd

LIBRARY ieee;

USE ieee.std logic 1164.ALL;
use ieee.std logic unsigned.all;
use ieee.std logic arith.all;

ENTITY matrix_scan_test IS

PORT( CLK

:IN STD_LOGIC;

col_s:out std logic vector(0 to 4);
row_s:out std_logic vector(0 to 6));
END matrix_scan_test;

ARCHITECTURE shift OF matrix_scan_test IS
signal cnt: integer range 0 to 5;
signal clk_1hz,clk 1khz: std logic;

_ ke s sk e s sfe sk s sk sk sk sk sk sk sk ke sk sk s sk sk s sk sk st sk sk ke sk sk ok soskok skoskok ok

component mod nl n2hz
port ( clk: in std_logic;

clk 1khz

clk 1hz
end component;

: buffer std_logic;
: buffer std_logic);

_ 3k skeoskeoske sfe sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoskeosk skeoskok sk

BEGIN

clk mod:mod nl n2hz
port map(clk,clk 1khz,clk 1hz);

PROCESS(clk_1hz)

BEGIN

IF clk 1hz'event and clk 1hz='1" then
CASE cent IS

WHEN 0 => col_s<="01111";row_s<="1111111";
WHEN 1 => col s<="10111";row_s<="1111111";
WHEN 2 => col s<="11011";row_s<="1111111";
WHEN 3 => col_s<="11101";row_s<="1111111";
WHEN 4 => col s<="11110";row_s<="1111111";
WHEN others=> null;

END CASE;

end if;
END PROCESS;

PROCESS
BEGIN

wait until clk_1hz='1";

IF cnt=4 then
cnt<=0;

else cnt<=cnt+1;

end if;



END PROCESS;

END shift;



LED FE[E 7 6038 /(B2 G =TI seks)
matrix_scan_shift.vhd

LIBRARY ieee;

USE ieee.std logic 1164.ALL;

use ieee.std logic unsigned.all;

use ieee.std logic arith.all;

ENTITY matrix_scan_shift IS
PORT( CLK :IN STD LOGIC;
col_s:buffer std logic vector(0 to 4);
row_s:out std_logic vector(0 to 6));
END matrix_scan_shift;

ARCHITECTURE shift OF matrix_scan_shift IS
signal clk 1hz,clk 1khz: std logic;
--signal s,sh : std_logic vector(4 downto 0) ;

_ ke s sk e s sk sk s sk sk sk sk ke sk sk ke sk sk s sk sl s sk sk st sk sk ke sk ook sk e skeskosk ok

component mod nl n2hz

port ( clk: in std_logic; B Z:47 2 20MHZ GR5EERSERL
clk_1khz  : buffer std logic; 1KHZ & 1HZ
clk Thz  : buffer std logic);

end component;
_ kst ske st ske st ste sk sk ske sk ste sk st sk skeoske sk st sle sk sk skeoste skeske sk skeske skeske skeoskosk ks sk

BEGIN
clk_ mod:mod nl n2hz
port map(clk,clk 1khz,clk 1hz);
_ Skt sk ste st sfe st ske st ske st st sfe sk sk steoste skeoske sk skeoske skeskeskeoskosk sk
PROCESS
BEGIN
wait until clk_1hz='"1";
if col s="00000" then
col s<="01111";
else col _s<=col s(1 to 4)&col s(0); --FZ{iL
row s<="1111111";
end if;
END PROCESS;
END shift;



LED JEFERS (i 6835 3) (BT 0~9 A~F BHA[RIZLTR)
FFEZ matrix_shift.vhd © FIfER; matrix_scan_mdu.vhd
LIBRARY IEEE;

USE IEEE.std logic 1164.ALL;

USE IEEE.std logic unsigned.all;

USE IEEE.std logic arith.all;

ENTITY matrix_shift IS
PORT(
clk: IN  STD LOGIC; --LED fE[#imHfEHE
shift: IN STD_LOGIC;  --#firf& 1Faf5E (LED fEFEAZR)
GX: OUT STD_LOGIC _VECTOR(O0 to 6); --Y %I[#ZHi
CH_OUT: OUT STD_LOGIC_VECTOR(0 to 4) --X {7
END);natrix_shift;

ARCHITECTURE beh OF matrix_shift IS

component matrix_scan_mdu \
PORT(
fin: IN STD_ LOGIC;
chin: in STD _LOGIC_VECTOR(O to 34); > LED 4E[Hif= 450
change: in STD_LOGIC; e (EIf 40 )
gxx: OUT STD_LOGIC_VECTOR(O0 to 6); 7Nl
chout: OUT STD_LOGIC_VECTOR(0 to 4));
END component; /

CONSTANT h0:STD_LOGIC_VECTOR(0 TO 34):="10001"
&"01110"
&"01110"
&"01110"
&"01110"

&"01110" g
&"10001"; &

CONSTANT h1:STD LOGIC VECTOR(0 TO 34):="11011" RUNTRLZ Gt > F
&"10011" HIEFEFETZAR » FyfT
&"11011" X &R - ARy
&'11011" = PR BELR - BT DA

&"11011" 0 BEETGED) 1 5
&"11011" KET o

&"00000";

CONSTANT h2:STD LOGIC_VECTOR(0 TO 34):="10001" @
&"01110" 7
&"11110"
&"10001"
&"01111"
&"01111"
&"00000";

CONSTANT h3:STD LOGIC_VECTOR(0 TO 34):="10001"
&"01110"
&"11110"
&"10001"




&"11110"
&"01110"
&"10001";
CONSTANT h4:STD_LOGIC_VECTOR(0 TO 34):="11001"
&"11101"
&"10101"
&"11101"
&"00000"
&"11101"
&"11101";
CONSTANT h5:STD_LOGIC_VECTOR(0 TO 34):="00000"
&"01111"
&"01111"
&"00000"
&"11110"
&"01110"
&"10001";
CONSTANT h6:STD_LOGIC_VECTOR(0 TO 34):="10001"
&"01110"
&"01111"
&"00001"
&"01110"
&"01110"

&"10001"; 9

CONSTANT h7:STD_LOGIC_VECTOR(0 TO 34):="00000" —
&"01110" BEONTFRI > 4t > HE
&"11110" SIBFEREAR > Rt T
&"11110" X z&R > By
&"11110" e FLPe M FEAR > FTLA
&"11110" 0 B#nGe) > 1 By
&"11110"; REL o

CONSTANT h8:STD_LOGIC _VECTOR(0 TO 34):="10001"
&"01110" ():
&"01110" / J
&"10001"
&"01110"
&"01110"
&"10001™;

CONSTANT h9:STD_LOGIC _VECTOR(0 TO 34):="10001"
&"01110"
&"01110"
&"10000"
&"11110"
&"01110"
&"10001";

CONSTANT a:STD _LOGIC_VECTOR(0 TO 34):="11011"

&"10101"
&"01110"
&"00000"
&"01110"
&"01110"
&"01110™;




CONSTANT b:STD LOGIC_VECTOR(0 TO 34):="00001"
&"01110"
&"01110"
&"00001"
&"01110"
&"01110"
&"00001";
CONSTANT ¢:STD_LOGIC_VECTOR(0 TO 34):="10001"
&"01110"
&"01111"
&"01111"
&"01111"
&"01110"
&"10001";
CONSTANT d:STD LOGIC VECTOR(0 TO 34):="00001"
&"01110"
&"01110"
&"01110"
&"01110"
&"01110"
&"00001";
CONSTANT e:STD_LOGIC_VECTOR(0 TO 34):="00000"
&"01111"
&"01111"
&"00000"
&"01111"
&"01111"
&"00000";
CONSTANT £:STD LOGIC_VECTOR(0 TO 34):="00000"
&"01111"
&"01111"
&"00000"
&"01111"
&"01111"
&"01111";

signal f row,f shift:std logic;
signal ch_f,ch b:STD LOGIC VECTOR(0 TO 34);
signal fram_index:STD_LOGIC_VECTOR(0 TO 3);

BEGIN
freq:process(clk)

variable modu:std_logic vector(23 downto 0);
begin

if clk="1" and clk'event then
modu:=modu-1; /\
end if; /

f row<=modu(); P RSEENSR ¢ IR R AR

f shift<=modu(22);
end process freq; \\/
J
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shifting:PROCESS(f_shift)
variable sh_index:STD LOGIC_VECTOR(0 TO 2);
begin
if f shift='0"and f shift'event then
if shift="0" then
if sh_index>=7 then
if fram_index>=15 then

fram_index<="0000";sh_index:="000";

else
fram_index<=fram_index+1;sh index:="000";
end if;
else
sh_index:=sh_index+1; --&iEHMIIAZEHGE
end if;
case sh_index is
when "001"=>

ch f(0to 4)<=ch f(1to 4)&'1"; )
ch f(5to 9)<=ch f(6to 9)&'l";
ch (10 to 14)<=ch_f(11 to 14)&'1";

ch f(15to0 19)<=ch f(16to 19)&'1"; > Jcf%}

ch_f(20 to 24)<=ch_f(21 to 24)&'l";
ch_f(25 to 29)<=ch_f(26 to 29)&'l";
ch_f(30 to 34)<=ch_{(31 to 34)&'l"; )
when "010"=>

ch f(0to 4)<=ch f(1to 4)&ch b(0);
ch f(5to 9)<=ch f(6to 9)&ch b(5);
ch_f(10 to 14)<=ch_f(11 to 14)&ch_b(10);
ch (15 to 19)<=ch_f(16 to 19)&ch_b(15); *
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(20);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(25);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(30); /
when "011"=>

ch f(0to 4)<=ch f(1to 4)&ch b(1); 7
ch f(5to 9)<=ch f(6to 9)&ch b(6);
ch_f(10 to 14)<=ch_f(11 to 14)&ch_b(11);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(16);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(21);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(26);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(31);
when "100"=> 7
ch f(0to 4)<=ch f(1to 4)&ch b(2);
ch f(5to 9)<=ch f(6to 9)&ch b(7);
ch_f(10 to 14)<=ch_f(11 to 14)&ch b(12);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(17);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(22);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(27);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(32);
when "101"=>

ch f(0to 4)<=ch f(1to 4)&ch b(3);
ch f(5to 9)<=ch f(6to 9)&ch b(8);
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ch_f(10 to 14)<=ch_f(11 to 14)&ch _b(13);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(18);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(23);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(28);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(33);

when "110"=>

ch f(0to 4)<=ch f(1to 4)&ch b(4);

ch f(5to 9)<=ch f(6to 9)&ch b(9);

ch_f(10 to 14)<=ch_f(11 to 14)&ch b(14);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(19);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(24);
ch_f(25 to 29)<=ch_f£(26 to 29)&ch_b(29);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(34);

when others=>null;
end case;
end if;
end if;

end process shifting;

change frame:process(fram_index)

begin

case fram_index is \
when "0000"=>ch_b<=h0;
when "0001"=>ch_b<=hl;
when "0010"=>ch_b<=h2;
when "0011"=>ch _b<=h3;
when "0100"=>ch_b<=h4;
when "0101"=>ch_b<=h5;

when "0110"=>ch _b<=h6;
when "0111"=>ch_b<=h7;
when "1000"=>ch_b<=h§;
when "1001"=>ch_b<=h9;
when "1010"=>ch_b<=a;
when "1011"=>ch_b<=b;
when "1100"=>ch_b<=c;
when "1101"=>ch_b<=d;
when "1110"=>ch_b<=e;

when "1111"=>ch_b<=f; |
when others=>null;
end case;

end process change frame;

END beh;

UL 7R 2 NIEf?

scan_wt:matrix_scan_mdu port map(f row,ch_f,shift,gx,ch out);
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EIFf2= matrix_scan_mdu.vhd
LIBRARY IEEE;

USE IEEE.std logic 1164.ALL;
USE IEEE.std logic unsigned.all;
USE IEEE.std logic arith.all;

ENTITY matrix_scan_mdu IS

PORTY(
fin:IN  STD LOGIC; - EiER
chin: in STD_LOGIC VECTOR(O to 34); --FAIE R}
change: in STD LOGIC; -2 I F N i

gxx: OUT STD_LOGIC_VECTOR(O0 to 6); --¥l[iF#iA9E - =ed(E
chout: OUT STD LOGIC_VECTOR(0to 4) --77&flafsE » (AEEN(E
)

END matrix_scan mdu;

ARCHITECTURE beh OF matrix_scan_mdu IS
type r_state is (rs0,rs1,rs2,rs3,rs4,rs5,1s6);
signal pre state,next state:r state;
signal change r:STD LOGIC;

BEGIN

to_next_state:process(fin)
begin
if fin='0' and fin'event then
pre_state<=next _state; s ] T — e
end if;
end process to_next_state;

scan_5_7:process Llb G NS
begin Bt

if change='0' then change r<='1";
else change r<='0";
end if;
case pre_state is
whenrs0  =>if change r='1' then
next state<=rsl;
gxx<="1000000";
chout<=chin(0 to 4);

else
next state<=rs0;
gxx<="0000000"; --EBX MFEFEAI§E - LED FEREARUR
end if;
whenrsl  =>if change r='1' then

next state<=rs2;

gxx<="0100000";

chout<=chin(5 to 9);
else



when rs2

when rs3

when rs4

when rs5

when rs6

end case;

gxx<="0000000";
next state<=rsl;
end if;
=>if change r='1' then
next state<=rs3;
gxx<="0010000";
chout<=chin(10 to 14);
else
gxx<="0000000";
next_state<=rs2;
end if;
=>if change r='l' then
next state<=rs4;
gxx<="0001000";
chout<=chin(15 to 19);
else
gxx<="0000000";
next state<=rs3;
end if;
=>if change r='l' then
next state<=rs5;
gxx<="0000100";
chout<=chin(20 to 24);
else
gxx<="0000000";
next state<=rs4;
end if;
=>if change r='1' then
next state<=rs6;
gxx<="0000010";
chout<=chin(25 to 29);
else
gxx<="0000000";
next state<=rs5;
end if;
=>if change r='1' then
next state<=rs0;
gxx<="0000001";
chout<=chin(30 to 34);
else
gxx<="0000000";
next_state<=rso;
end if;

end process scan_5_7;

END beh;
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FiEE E—fEEE > REERRE i AR E CONSTANT h6:STD_LOGIC_VECTOR(0 TO 34):="10001"
LIBRARY IEEE; &"01110"
USE IEEE.std_logic 1164.ALL; &"01111"
USE IEEE.std_logic_unsigned.all; &"00001"
USE IEEE.std_logic_arith.all; &"01110"
&"01110"
ENTITY matrix_shift a IS &"10001";
PORT( CONSTANT h7:STD_LOGIC_VECTOR(0 TO 34):="00000"
clk: IN STD_LOGIC; &"01110"
shift: IN STD_LOGIC; &"11110"
GX: OUT STD_LOGIC_VECTOR(O to 6); &"11110"
CH_OUT: OUT STD_LOGIC_VECTOR(O to 4) &"11110"
); &"11110"
END matrix_shift_a; &"11110";
CONSTANT h8:STD_LOGIC_VECTOR(0 TO 34):="10001"
ARCHITECTURE beh OF matrix_shift a IS &"01110"
&"01110"
component scanwt_mdu &"10001"
PORT( &"01110"
fin: IN STD_LOGIC; &"01110"
chin: in STD_LOGIC_VECTOR(O to 34); &"10001";
gxx: OUT STD_LOGIC_VECTOR(O0 to 6); CONSTANT h9:STD_LOGIC_VECTOR(0 TO 34):="10001"
chout: OUT STD_LOGIC_VECTOR(0 to 4)); &"01110"
END component; &"01110"
&"10000"
CONSTANT h0:STD_LOGIC_VECTOR(0 TO 34):="10001" &"11110"
&"01110" &"01110"
&"01110" &"10001";
&"01110" CONSTANT a:STD_LOGIC_VECTOR(0 TO 34):="11011"
&"01110" &"10101"
&"01110" &"01110"
&"10001"; &"00000"
CONSTANT h1:STD_LOGIC_VECTOR(0 TO 34):="11011" &"01110"
&"10011" &"01110"
&"11011" &"01110";
&"11011" CONSTANT b:STD_LOGIC_VECTOR(0 TO 34):="00001"
&"11011" &"01110"
&"11011" &"01110"
&"00000"; &"00001"
CONSTANT h2:STD_LOGIC_VECTOR(0 TO 34):="10001" &"01110"
&"01110" &"01110"
&"11110" &"00001";
&"10001" CONSTANT ¢:STD_LOGIC_VECTOR(0 TO 34):="10001"
&"01111" &"01110"
&"01111" &"01111"
&"00000"; &"01111"
CONSTANT h3:STD_LOGIC_VECTOR(0 TO 34):="10001" &"01111"
&"01110" &"01110"
&"11110" &"10001";
&"10001" CONSTANT d:STD_LOGIC_VECTOR(0 TO 34):="00001"
&"11110" &"01110"
&"01110" &"01110"
&"10001"; &"01110"
CONSTANT h4:STD_LOGIC_VECTOR(0 TO 34):="11001" &"01110"
&"11101" &"01110"
&"10101" &"00001";
&"11101" CONSTANT e:STD_LOGIC_VECTOR(0 TO 34):="00000"
&"00000" &"01111"
&"11101" &"01111"
&"11101"; &"00000"
CONSTANT h5:STD_LOGIC_VECTOR(0 TO 34):="00000" &"01111"
&"01111" &"01111"
&"01111" &"00000";
&"00000" CONSTANT £:sTD_LOGIC_VECTOR(0 TO 34):="00000"
&"11110" &"01111"
&"01110" &"01111"
&"10001"; &"00000"




&"01111"
&"01111"
&"01111";

signal f_row,f shift:std_logic;
signal ch_f,ch_b:STD_LOGIC_VECTOR(0 TO 34);
signal fram_index:STD_LOGIC_VECTOR(0 TO 3);

BEGIN

freq:process(clk)
variable modu:std_logic vector(23 downto 0);
begin
if clk="1" and clk'event then
modu:=modu-1;
end if}
f row<=modu(8);
f_shift<=modu(22);
end process freq;

shifting:PROCESS(f_shift)
variable sh_index:STD_LOGIC_VECTOR(0 TO 2);
begin
if f_shift="0" and f_shift'event then
if shift="0" then
if sh_index>=7 then
if fram_index>=15 then
fram_index<="0000";sh_index:="000";
else
fram_index<=fram_index+1;sh_index:="000";
end if}
else
sh_index:=sh_index+1;
end if;
case sh_index is
when "001"=>
ch f{0to 4)<=ch f(lto 4)&'l";
ch f(5to 9)<=ch f(6to 9)&'l";
ch_f(10 to 14)<=ch_f(11 to 14)&'l";
ch_f(15 to 19)<=ch_f(16 to 19)&'l";
ch_f(20 to 24)<=ch_f(21 to 24)&'l";
ch_f(25 to 29)<=ch_f(26 to 29)&'l";
ch_f(30 to 34)<=ch_f(31 to 34)&'l'";
when "010"=>
ch f{0to 4)<=ch f(1to 4)&ch b(0);
ch f(5to 9)<=ch f(6to 9)&ch_b(5);
ch_f(10 to 14)<=ch_f(11 to 14)&ch_b(10);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(15);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(20);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(25);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(30);
when "011"=>
ch f(0to 4)<=ch f(1to 4)&ch_b(l);
ch f(5t0 9)<=ch f(6to 9)&ch b(6);
ch (10 to 14)<=ch_f(11 to 14)&ch_b(11);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(16);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(21);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(26);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(31);
when "100"=>
ch f(0to 4)<=ch f(1to 4)&ch b(2);
ch f(5t0 9)<=ch f(6to 9)&ch b(7);
ch_f(10 to 14)<=ch_f(11 to 14)&ch_b(12);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(17);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(22);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(27);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(32);
when "101"=>
ch f{0to 4)<=ch f(1to 4)&ch b(3);
ch f(5t0 9)<=ch f(6to 9)&ch b(8);
ch_f(10 to 14)<=ch_f(11 to 14)&ch_b(13);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(18);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(23);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(28);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(33);
when "110"=>
ch f{0to 4)<=ch f(1to 4)&ch b(4);

ch f(5to 9)<=ch f(6to 9)&ch_b(9);
ch_f(10 to 14)<=ch_f(11 to 14)&ch_b(14);
ch_f(15 to 19)<=ch_f(16 to 19)&ch_b(19);
ch_f(20 to 24)<=ch_f(21 to 24)&ch_b(24);
ch_f(25 to 29)<=ch_f(26 to 29)&ch_b(29);
ch_f(30 to 34)<=ch_f(31 to 34)&ch_b(34);
when others=>null;
end case;
end if}
end if}
end process shifting;

change frame:process(fram_index)
begin

case fram_index is
when "0000"=>ch_b<=h0;
when "0001"=>ch_b<=hl;
when "0010"=>ch_b<=h2;
when "0011"=>ch_b<=h3;
when "0100"=>ch_b<=h4;
when "0101"=>ch_b<=h5;
when "0110"=>ch_b<=h6;
when "0111"=>ch_b<=h7;
when "1000"=>ch_b<=h§;
when "1001"=>ch_b<=h9;
when "1010"=>ch_b<=a;
when "1011"=>ch_b<=b;
when "1100"=>ch_b<=c;
when "1101"=>ch_b<=d;
when "1110"=>ch_b<=e;
when "1111"=>ch_b<=f;
when others=>null;
end case;

end process change frame;

scan_wt:scanwt mdu port map(f row,ch f,gx,ch out);

END beh;

E - EIFE

EIFf2= scanwt _mdu.vhd
IOAFE IR B

LIBRARY IEEE;

USE IEEE.std_logic 1164.ALL;
USE IEEE.std logic unsigned.all;
USE IEEE.std logic_arith.all;

ENTITY scanwt_mdu IS
PORT(
fin: IN STD_LOGIC;
chin: in STD_LOGIC_VECTOR(0 to 34);
gxx: OUT STD_LOGIC_VECTOR(O to 6);
chout: OUT STD_LOGIC_VECTOR(O to 4)
).

END scanwt_mdu;

ARCHITECTURE beh OF scanwt_mdu IS
type r_state is (rs0,rs1,rs2,rs3,rs4,rs5,r56);
signal pre_state,next state:r state;
signal ch wt:STD_LOGIC_VECTOR(0 TO 4);
signal weight:STD _LOGIC_vector(3 downto 0);
signal change r:STD_ LOGIC;

BEGIN

to_next state:process(fin)



begin
if fin='0" and fin'event then
pre_state<=next state,
end if}
end process to_next_state;

scan_8 8:process
begin
case pre_state is
whenrsO  =>if change r='1' then
next state<=rsl;
else
next_state<=rs0;
end if;
gxx<="1000000";
chout<=chin(0 to 4);
ch_wt<=chin(0 to 4);
whenrsl  =>if change r='1' then
next state<=rs2;
else
next state<=rsl;
end if;
gxx<="0100000";
chout<=chin(5 to 9);
ch_wt<=chin(5 to 9);
whenrs2  =>if change r='1' then
next_state<=rs3;
else
next state<=rs2;
end if}
gxx<="0010000";
chout<=chin(10 to 14);
ch_wt<=chin(10 to 14);
whenrs3  =>if change r='1' then
next state<=rs4;
else
next_state<=rs3;
end if;
gxx<="0001000";
chout<=chin(15 to 19);
ch_wt<=chin(15 to 19);
when rs4  =>if change r='1' then
next_state<=rs5;
else
next_state<=rs4;
end if;
gxx<="0000100";
chout<=chin(20 to 24);
ch_wt<=chin(20 to 24);
whenrs5  =>if change r='1' then
next_state<=rs6;

else

next state<=rs5;

end if;

gxx<="0000010";
chout<=chin(25 to 29);
ch_wt<=chin(25 to 29);

when rs6

=>if change r='1' then

next_state<=rs0;

else

next_state<=rs6;

end if;

gxx<="0000001";
chout<=chin(30 to 34);
ch_wt<=chin(30 to 34);

end case;
end process scan_8 §;

| change row:process(fin)

variable row_stay:std logic vector(3 downto 0);

begin

if fin="'1" and fin'event then

if row_stay>=weight
row_stay:="0001";
change r<='1";

else

row_stay:=row_stay+1;

change r<='0";
end if}
end if;
end process change row;

scan_weight:process(ch_wt)

\
then|

i row_stay (B4
FTErs st - 4t
FHIE RG4S
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variable scan_time:STD_LOGIC_vector(3 downto 0);

begin

scan_time:="0000";
for j in O to 4 loop

scan_time:=scan_time+not(ch wt(j));

end loop;
weight<=scan_time;

end process scan_weight;

END beh;
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FF22 matrix_shift b.vhd > BIFfE= atrix_scan mdu b.vhd

LIBRARY IEEE;

USE IEEE.std_logic_1164.ALL;
USE IEEE.std_logic_unsigned.all;
USE IEEE.std_logic_arith.all;

ENTITY matrix_shift b IS

PORT(
clk: IN  STD LOGIC;
shift: IN STD_LOGIC;
GX: OUT STD_LOGIC_VECTOR(0 to 6);
CH_OUT: OUT STD_LOGIC_VECTOR(0 to 4)
);

END matrix_shift b;

ARCHITECTURE beh OF matrix_shift b IS

component matrix_scan_mdu_b
PORT(
fin: IN  STD LOGIC;
chin: in STD_LOGIC_VECTOR(O to 34);
change: in STD LOGIC;
gxx: OUT STD_LOGIC_VECTOR(O0 to 6);
chout: OUT STD_LOGIC_VECTOR(0 to 4));
END component;

CONSTANT h0:STD_LOGIC_VECTOR(0 TO 34):=
"0111110"

&"1000001"

&"1000001"

&"1000001"

&"0111110";

CONSTANT h1:STD_LOGIC_VECTOR(0 TO 34):=
"0000001"

&"0100001"

&"1111111"

&"0000001"

&"0000001";
CONSTANT h2:STD_LOGIC_VECTOR(0 TO 34):=
"0100111"

&"1001001"

&"1001001"

&"1001001"

&"0110001";
CONSTANT h3:STD_LOGIC_VECTOR(0 TO 34):=
"0100010"

&"1001001"

&"1001001"

&"1001001"

&"0110110";
CONSTANT h4:STD_LOGIC_VECTOR(0 TO 34):=
"0000100"

&"0010100"

&"1000100"

&"1111111"

&"0000100";
CONSTANT h5:STD_LOGIC_VECTOR(0 TO 34):=
"1111010"

&"1001001"

&"1001001"

&"1001001"

&"1001110";
CONSTANT h6:STD_LOGIC_VECTOR(0 TO 34):=
"0111110"

&"1001001"

&"1001001"

&"1001001"

&"0100110";
CONSTANT h7:STD_LOGIC_VECTOR(0 TO 34):=
"1100000"

&"1000000"

&"1000000"

&"1000000"

&"1111111"

CONSTANT h8:STD_LOGIC_VECTOR(0 TO 34):=
"0110110"

&"1001001"

&"1001001"

&"1001001"

&"0110110";

CONSTANT h9:STD_LOGIC_VECTOR(0 TO 34):=
"0110010"

&"1001001"

&"1001001"

&"1001001"

&"0111110";

CONSTANT a:STD_LOGIC_VECTOR(0 TO 34):=
"0011111"

&"0101000"

&"1001000"

&"0101000"

&"0011111";

CONSTANT b:STD_LOGIC_VECTOR(0 TO 34):=
"I11111"

&"1001001"

&"1001001"

&"1001001"

&"0110110";

CONSTANT ¢:STD_LOGIC_VECTOR(0 TO 34):=
"0111110"

&"1000001"

&"1000001"

&"1000001"

&"0100010";

CONSTANT d:STD_LOGIC_VECTOR(0 TO 34):=
"I111111"

&"1000001"

&"1000001"

&"1000001"

&"0111110";

CONSTANT e:STD_LOGIC_VECTOR(0 TO 34):=
"TI1111"

&"1001001"

&"1001001"

&"1001001"

&"1001001";

CONSTANT f:sTD_LOGIC_VECTOR(0 TO 34):=
"I111111"

&"1001000"

&"1001000"

&"1001000"

&"1001000";

signal f row,f shift:std logic;
signal ch_f,ch b:STD_LOGIC_VECTOR(0 TO 34);
signal fram_index:STD_LOGIC_VECTOR(0 TO 3);

BEGIN
freq:process(clk)
variable modu:std logic vector(23 downto 0);
begin
if clk="1" and clk'event then
modu:=modu-1;



end if; end case;

f row<=modu(8); end if;
f shift<=modu(22); end if;
end process freq; end process shifting;

shifting:PROCESS(f_ shift) change frame:process(fram_index)
variable sh_index:STD LOGIC_ VECTOR(0 TO 2); begin
begin case fram_index is

if f shift="0' and f shift'event then when "0000"=>ch_b<=h0;

if shift="0" then
if sh_index>=7 then
if fram_index>=15 then
fram_index<="0000";sh_index:="000";
else
fram_index<=fram_index+1;sh_index:="000" ;
end if;
else
sh_index:=sh_index+1;
end if;

case sh_index is

when "000"=>
ch f(0to 6)<=ch f(1to 6)&"0";
ch f(7to 13)<=ch f(8to 13)&"0";
ch_f(14 to 20)<=ch_f(15 to 20)&"0";
ch_f(21 to 27)<=ch_f(22 to 27)&"0";
ch (28 to 34)<=ch_f(29 to 34)&"0";
when "001"=>
ch f(0to 6)<=ch f(1to 6)&ch _b(0);
ch f(7to 13)<=ch f(8to 13)&ch b(7);
ch_f(14 to 20)<=ch_f(15 to 20)&ch_b(14);
ch_f(21 to 27)<=ch_f(22 to 27)&ch_b(21);
ch_f(28 to 34)<=ch_f(29 to 34)&ch_b(28);
when "010"=>
ch f(0to 6)<=ch f(1to 6)&ch b(1);
ch f(7to 13)<=ch f(8to 13)&ch_b();
ch_f(14 to 20)<=ch_f(15 to 20)&ch_b(15);
ch_f(21 to 27)<=ch_f(22 to 27)&ch_b(22);
ch_f(28 to 34)<=ch_f(29 to 34)&ch_b(29);
when "011"=>
ch f(0to 6)<=ch f(1to 6)&ch b(2);
ch f(7to 13)<=ch f(8to 13)&ch b(9);
ch_f(14 to 20)<=ch_f(15 to 20)&ch_b(16);
ch_f(21 to 27)<=ch_f(22 to 27)&ch_b(23);
ch_f(28 to 34)<=ch_£(29 to 34)&ch_b(30);
when "100"=>
ch f(0to 6)<=ch f(1to 6)&ch b(3);
ch f(7to 13)<=ch f(8to 13)&ch b(10);
ch_f(14 to 20)<=ch_f(15 to 20)&ch_b(17);
ch f(21 to 27)<=ch_f(22 to 27)&ch_b(24);
ch_f(28 to 34)<=ch_f(29 to 34)&ch_b(31);
when "101"=>
ch f(0to 6)<=ch f(1to 6)&ch b(4);
ch f(7to 13)<=ch f(8to 13)&ch b(11);
ch_f(14 to 20)<=ch_f(15 to 20)&ch_b(18);
ch f(21 to 27)<=ch_f(22 to 27)&ch_b(25);
ch_f(28 to 34)<=ch_f(29 to 34)&ch_b(32);
when "110"=>
ch f(0to 6)<=ch f(1to 6)&ch b(5);
ch f(7to 13)<=ch f(8to 13)&ch b(12);
ch_f(14 to 20)<=ch_f(15 to 20)&ch_b(19);
ch_f(21 to 27)<=ch_f(22 to 27)&ch_b(26);
ch_f(28 to 34)<=ch_f(29 to 34)&ch_b(33);
when "111"=>
ch f(0to 6)<=ch f(1to 6)&ch b(6);
ch f(7to 13)<=ch f(8to 13)&ch b(13);
ch_f(14 to 20)<=ch_f(15 to 20)&ch_b(20);
ch_f(21 to 27)<=ch_f(22 to 27)&ch_b(27);
ch_f(28 to 34)<=ch_f(29 to 34)&ch_b(34);

when others=>null;

when "0001"=>ch_b<=hl;
when "0010"=>ch_b<=h2;
when "0011"=>ch_b<=h3;
when "0100"=>ch_b<=h4;
when "0101"=>ch_b<=h5;
when "0110"=>ch_b<=h6;
when "0111"=>ch_b<=h7,
when "1000"=>ch_b<=h8;
when "1001"=>ch_b<=h9;
when "1010"=>ch_b<=a;
when "1011"=>ch_b<=b;
when "1100"=>ch_b<=c;
when "1101"=>ch_b<=d;
when "1110"=>ch_b<=e;
when "1111"=>ch_b<=f;
when others=>null;

end case;

end process change frame;
scan_wt:matrix_scan_mdu_b port map(f row,ch_fshift,gx,ch _out);

END beh;



bR EIRER

EIf22( matrix_scan_mdu_b.vhd
LIBRARY IEEE;

USE IEEE.std logic 1164.ALL;
USE IEEE.std logic unsigned.all;
USE IEEE.std logic arith.all;

ENTITY matrix_scan_mdu b IS

PORT(
fin: IN  STD LOGIC;
chin: in STD_LOGIC_VECTOR(O to 34);
change: in STD_LOGIC;
gxx: OUT STD_LOGIC_VECTOR(O0 to 6);
chout: OUT STD_LOGIC_VECTOR(O to 4)
);

END matrix_scan_mdu_b;

ARCHITECTURE beh OF matrix_scan_mdu_b IS
type r_state is (rs0,rs1,rs2,rs3,rs4);
signal pre state,next state:r_state;
signal change r:STD_ LOGIC;

BEGIN

to_next state:process(fin)
begin
if fin="0" and fin'event then
pre_state<=next state;
end if;
end process to_next_state;

scan_5 7:process

begin

if change='0' then change r<='1";
else change r<='0";

end if;

case pre_state is
when rsO  =>if change r='l" then
next state<=rsl;
else
next state<=rs0;
end if;
gxx<=chin(0 to 6);
chout<="01111";
=>if change r='1' then
next state<=rs2;
else
next_state<=rsl;
end if;

when rsl

when rs2

when rs3

when rs4

end case;

gxx<=chin(7 to 13);
chout<="10111";
=>if change r='1' then
next state<=rs3;
else
next state<=rs2;
end if;
gxx<=chin(14 to 20);
chout<="11011";
=>if change r='l'then
next state<=rs4;
else
next state<=rs3;
end if;
gxx<=chin(21 to 27);
chout<="11101";
=>if change r='l"' then
next state<=rs0;
else
next_state<=rs4;
end if;
gxx<=chin(28 to 34);
chout<="11110";

end process scan_5 7;

END beh;



