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4.3 0J000O0D0O0O0OOODO

4.3.1 0O0O0OOOOODOOO

PS/200000000000000O00D0400000000000000000000O0O
goooooooooobobobobbon

i) Reset Mode
O00D0000D0D0o0oONODODODODOUODOODO00OO0ODO0D0DO0DoDO0Do0ooDOoDOoooOon
gobooooooouoooooobooon
1)0ODO0O0ODO0 AAOIDOOOo0OOOO
2)00000000000
000000 : 100report/s
non-autospeed
stream mode
2dot /count
disable

ii) Stream Mode
gododooouooooobbbbbbboboooooo
1)00000000o0oooDo

2)0000000

iii) Remote Mode
readdeta 000000000000 0ODOOO

iv) Wrap mode
reset wrap mode 0000 (16000 EC)O reset 0000 (16000 FF)OODOUOOOOO
goooooooooooon

30000 0 :u0lmabe/zu/mousel.ps
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4.3.2 PS/2000000

i)Stream Mode 00O
gboobooboobobooboboobo

ii)Remote Mode 00O
0000 read data command OO0 O0O000OO0OOO

ooooooo mtoooooooo

04.1: 000 0oOoooo

Hyte Hit. Deacription
1 0 s iR 1= {84
1 EFF o 1= {&#1
2 MRy ok, 1=
3 F (reserve)
4 X HFEdyF—&FF% . 1= negative
& Y HE@F—# % ;1= negative
G X 7—#@ overflow ; 1= overflow
T ¥ 7% gverflow ; 1= overflow
2 0~7 X 7—#(Do~-DT7)
3 0-~7 Y F—&(D0-DT)

4.3.3 PS/20000000000000

gboboooboboobooobdobooobooboobobobobobobobobbobobon
O0000000O0000oosSvVooo GNbOoooooooo
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O00000ooO0o00O0bwtoooooooo
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042: 0000 bitooono?®
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11 FLdol o | s 1)

e DATA OUTPUT(0D0DODODODODODODODO)
0000000000000000000 output000000000
000000D00000000000000000000000 highOOODOOOOOO
0000000000000000000000000000000000000000
OlowOOOOODOOODOOOODO
00000000000 highDOOOO0O0O00 lowDOOOOOO0OO0O0O update0000
44000000000000

' - . i
A A T 0

Srare bix Parmy End

044 0000000 ©

e DATA INPUT(DDDDDOODODDOD)
0000000000000000000000000000000000000000
000000000000000000 100000000000 override0000000
00 inctivelevel 0000 100000000000000000000000O0O0O0OO0
0000D00000000000000 overridke0000000000000000O0O
000000000000000 100 gm 000 inactive 0000
0000000000000000000000000 activeDOOOD 11000000
00000000000D0000000001100000000000000 activedO
0000000 lwOOOOO 100000000000
0000000000000000000000000000000000000000
00

00000 :u0lmabe/zu/trans.ps
00000 :u0lmabe/zu/hakei.ps
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4.3.4 PS/20000000

pPS/200000000000000O0DOO 1600000000D00D00OODOOUOOOOO 16
Ooooo00o XX0Ooooooooooooooooooooooooooboo
ogooooooOoooo FrrFEOOOOOOOOODOOOOOO0O0000000O0O0O0ODODOO
voboobooboobobooobooo
boboobooooboobooogn

043 00007

Hex ode | Command Momse ecko oode
FF Hisssk P A )
5 Hiaeiin ]
6 Sal Defuall i
) Ihisnahike oh
A Enzbilu W
ihN et Sampling Kaie mFA
¥ Hiad Device Teps aun i)
| 1] it Hamiotg Mado Fi
EE St Wenp Mode Fii,
EL Hizsat Worap Mo 1)
FR Hiad Tiasn Fob 300 NN W
EhA sk Mone i M osde Fik
Efl Sintus Bequist Fol 00 NN
EH NN tar i Hiesiolubss FbFi
ET Sl Awstraperd Fa
Ei Hiass b Vit asiad Fi\

e Reset(FF)
goooooooooogooodg
—Qgo000o0o0o0o0ooooooooooooooOoooOooOoOobOoOooOooOOo

- 00o0oooo
goooooobbbbbbboooooooao
000000 :100report/s , non-autospeed,stream mode,2dot /count,disable

e Resend(FE)

- 00000000000000000000 Resend0O0O0O0OOOOOODODOO

- 0000 Resend00OO0O0O0O000O0OO0O0O0OCOOOOOODOOOOOOODODOOOO
O00D0D0OO000O ResendODDODODOOODODOD ResendJ0O0OOOODODODODODODO
oooooo

— Stram mode 0000000 D0O0O Resend D000 O0OOODOD 30000000
ooooboooog

0000 0 :u0lmabe/zu/command.ps



040 PS/200000000000000000 22

e Set Default(F6)

- 000000000000000 SetDetault OO0 ODO0O0OO0OO0ODODOOODOOOOO
googoooooo

e Disable(F5)

— 0000 Stremmode 10 0000000000000 O0OO0DOODOOO
e Enable(F4)

— 0000 Stremmode 10 0000000000000 O0ODOOODOOO
e Set Sampling Rate(F3,XX)

— 0000 Streemmode 0000000000000 0DODOO0ODOOOOODO XXO
goooooooooooobbbbbbn

D000 XX Sample Rate
0A 10/sec
14 20/sec
28 40/sec
3C 60/sec
50 80/sec
64 100/sec
C8 200/sec

e Read Device Type(F2)

- 000000000000 00000 FADOODOODOODOOODO
e Set Remote Mode(F0)

— Read Dada OO0 000000000000 OO0DOOOOODOOO

e Set Wrap Mode(EE)

— Reset(FF)OOODOOODOO Reset Wrap Mode(EC)ODOD0OO0ODOOO Wrap
ModeOOODOODO
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e Reset Wrap Mode(EC)

—bobboboodooooouoooobooboobbbbbbouoboooooo

e Read Data(EB)

23

— Remote Mode O Stream Mode 0 0000000000000 0O0OO0O0OOOOOO
oo boog bbb ooon

goodgdg

e Set Stream Mode

- 0000000000000 000 Stream ModeOOOODODOO

Status Repuest(E9)

- 0go0b0b000o00ob00oobobbo0o 30000 boUooDbDb0ooUbobobooo
Oo000oo0obooog 31000

Set Resolution(E8,XX)

- 0000 XXO0OoOoooooooooboooo

D000 XX Resolution
00 8 dot/count
01 4 dot/count
02 2 dot/count
03 1 dot/count

e Set Autospeed(ET)

— Stream Mode 0000 X,YOOOOOOOOOOOODO

e Reset Autospeed(E6)

—oooooooogg
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0000 UP10DO000D000D00O000D000 mouseCLKOO 100p sO000O0OO mouse-
DATAOOODODODOO mouseDATAD DO AAOODOOODODODOOOODODOOODODOOO O
0000000 Set Stream Mode 0000 (EA)O0O0O Stream Mode 0O OO O Enable 000
D(F4)DDDDDDDDDDDDDDDDDDD

80000 O :u0lmabe/zu/kekka.ps
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1997000000

[3] EMC “EM84502 PS/2mouse controller”
4] OO0 O “PS/200000000000007019870 10000000000
] 00 0O “0000000000007.,19950 10000000000
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Al T7seg VGA

%

%0000 7seg vgaOODDODODO

%

-— VGA Driver degitr by sw -—-—

-- 01/5/23 display,7segument —-
-- c¢/m-abe/vga/7segvga/Tsegvga.vhd
-- m-abe -

library IEEE;

use IEEE.std_logic_1164.all;

use IEEE.std_logic_arith.all;
use IEEE.std_logic_unsigned.all;

library metamor;
use metamor.attributes.all;

entity newVGA5 is
port ( CLK: in std_logic;

RED : out std_logic; -- color signal red

GREEN : out std_logic; —-- color signal green

BLUE : out std_logic; -- color signal blue

HORIZ : out std_logic; —-- synchronize signal horizontal

VERT : out std_logic; -- synchronize signal vertical

DIGIT_2 : out std_logic_vector(7 downto 0); -- synchronize signal vertical
DIGIT_1: out std_logic_vector(7 downto 0); —-- synchronize signal vertical
SW : in std_logic); -- synchronize signal vertical

attribute pinnum of CLK : signal is "91";

attribute pinnum of RED : signal is '"236",;

attribute pinnum of GREEN : signal is '"237";

attribute pinnum of BLUE : signal is "238";

attribute pinnum of HORIZ : signal is '240";

attribute pinnum of VERT : signal is '"239";

attribute pinnum of DIGIT_1 : signal is "6,7,8,9,11,12,13,14";
attribute pinnum of DIGIT_2 : signal is "17,18,19,20,21,23,24,25";
attribute pinnum of SW : signal 1s "28"; -- sw_1

end newVGA5; ——-franch

architecture RTL of newVGA5 is

signal HORIZ_SYNC : std_logic; -—- 00ooooo
signal HORIZ_CNT : integer range O to 800; -- OUO0O0OOODO
signal VERT_SYNC : std_logic; -—— goooood
signal VERT_CNT : integer range O to 523; -—- 0oooogo
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RED1
GREEN1
BLUE1

RED2
RED3

CLK_2
DCIK :

LED
LED1
GREEN2
BLUE2

HYOUJI
HYOUJI1
SX
SY
SS
TX :
TT .

signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal

std_logic;
: std_logic;
std_logic;
std_logic;
std_logic;
std_logic_vector
std_logic;
std_logic_vector(
std_logic_vector
: std_logic;
std_logic;
: std_logic_vecto
std_logic_vect
std_logic_vector(7
std_logic_vector(7
std_logic_vector(7
std_logic_vector(7
std_logic_vector(7

begin

-— 00ooooa

process begin

wait until CLK’event and CLK
if ( HORIZ_CNT = 799 ) then

HORIZ_CNT <= 0;

else

HORIZ_CNT <= HORIZ_CNT + 1;

end if;

end process;

-—— 00oooon

process begin

wait until CLK’event and CLK
case HORIZ_CHNT is

when 0 =>

HORIZ_SYNC <= ’0’; ——HORIZ
when 150 =>

HORIZ_SYNC <= ’1°’; ——HORIZ

when others =>
null;

end case;

end process;

-—- 0000 RGB OUTPUT O OO
process begin

wait until CLK’event and CLK
case HORIZ_CHNT is

when 202 => -- 20
SX(4) <= 17, --SX(4) O
SX(5) <= 17, --SX(5) O

when 218 => -— 2
SX(4) <= ’07; --SX(4) O
SX(5) <= ’07; --SX(5) O

when 222 => -— 2
SX(0) <= 17, --SX(0) O
SX(3) <= 17, --SX(3) O
SX(8) <= 17, --SX(8) O

when 258 => -
SX(0) <= ’07; --SX(0) O
SX(3) <= ’07; --SX(3) O
SX(8) <= ’07; --SX(8) O

when 262 => -— 2

SX(1) <= 17; --SX(1)
SX(2) <= 17, --SX(2) O

28

-—- 00000 REDOO
-- 00000 GREEN OO
-- g0o0ob BLUEOO
-—- 00000 REDOO

(22 downto 0) ; —- 0O0OD0OOOO

3 downto 0):= "0000";
(3 downto 0):= '"0000";
-—— 00000 GREENO O
-—— 00000 BLUEOO
r(7 downto 0);-——- DO0O 10000 o0ODODOOOD
or(7 downto 0);

downto 0); —d00000o0o00oo0ooa
downto 0); —d00000o0o00oo0ooa
downto 0);

downto 0); —d00000o0o00oo0ooa
downto 0); —d00000o0o00oo0ooa

’1’;
-- HORIZ_CNT O 7900100
-- HORIZ_CNTO o0 OO

--000000 HORIZ_CNT O 100

-- CLK 00 O0OO0Od
--HORIZ CNT [
-——oQgnog

SYNC O O

-- 150 O0OO

SYNC O 1

- 0oooo oo

’1’;

-- CLK JO0O0odod
—-- HORIZ CNT O
2000

’1’;

a

a
18
a
a
22

oooooooood
Oooooolooooooooo
oo

[¢4)
O

a
a
a
-2
a
a
a
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when 278 => -—- 278 OO0
SX(1) <= ’07; --SX(1) 0 OoOoOoOoo
SX(2) <= ’07; --SX(2)0 OoOoogo

when others => -— goooo

null; -— 0O0ooo

end case;

end process;

process begin

wait until CLK’event and CLK = ’1°; -—— CLK 0 00000

case HORIZ_CNT is —-— HORIZ CNT 0O

when 302 => -—- 302 OO0
TX(4) <= 17; --TX(4) 0 0000
TX(5) <= 17; --TX(5)0 0000

when 318 => -- 318
TX(4) <= ’07; --TX(4)0 0OO0OO0OOO
TX(5) <= ’07; --TX(5)0 0OO0O0OO0O

when 322 => -— 322
TX(0) <= 17; --TX(0) O OO0O0O0O
TX(3) <= 17; --TX(3)0 0000
TX(6) <= 17; --TX(6) 0 OO0OO

when 358 => -- 358
TX(0) <= ’07; --TX(0) 0O OOOOO
TX(3) <= ’07; --TX(3)0 0OO0OO0OO00O
TX(6) <= ’07; --TX(6) 0 OOOOO

when 362 => -- 362

TX(1) <= ’1°; --TX(1) 0 0000
TX(2) <= 17; --TX(2) 0 0000

when 378 => -— 378
TX(1) <= ’07; --TX(1) 0 0OO0OO0O
TX(2) <= ’07; --TX(2)0 0OO0OO0OO0O

when others => -— goooo

null; -— 0O0ooo

end case;

end process;

--0000 000
process begin

wait until HORIZ_SYNC’event and HORIZ_SYNC

if ( VERT_CNT = 523 ) then
VERT_CNT <= 0;

else

VERT_CNT <= VERT_CNT + 1;
end if;

end process;

- 0000000
process begin

wait until HORIZ_SYNC’event

case VERT_CNT is
when 0 =>
VERT_SYNC <=
when 10 =>

’o’;

VERT_SYNC <= ’17;
when others =>
null;

end case;
end process;

-- 0000 OouTPUT
process begin

wait until HORIZ_SYNC’event

and HORIZ

-— VERT

-— VERT

and HORIZ

_SYNC

_SYNC

’0’; --HORIZ SyNc 0O0 ’1°
-- OO VERT CNT O 523 0O0O0O
CNT 00’0’ OO0

-- gogooo

--VERT CNT OO 1 OO0

-— VERT

’1’; —- HORIZ SYNC DUOOOODO

—-- VERT CNT [
-—— 0000
SYnc 0 opoonQ
-- 10000

SYync 0 1 0000

’1’; -- HORIZ SYNC DODOOODO

goooog,
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case VERT_CNT is

when 102 =>
SY(0) <= ’17;
SY(1) <= ’17;
SY(5) <= ’17;
when 110 =>
SY(0) <= ’07;
when 178 =>
SY(1) <= ’07;
SY(5) <= ’07;
SY(8) <= 17;
when 182 =>
SY(2) <= 17,
SY(4) <= '1?
when 192 =>
SY(8) <= ’07;
when 250 =>
SY(3) <= ’17;
when 258 =>
SY(2) <= ’07;
SY(3) <= ’07;
SY(4) <= ’07;
when others =>
null;
end case;
end process;
RED <= ’0’;
SS(0) <= SX(O) and SY(0);
SS(1) <= SX(1) and SY(1);
SS(2) <= SX(2) and SY(2);
SS(3) <= SX(3) and SY(3);
SS(4) <= SX(4) and SY(4);
SS(5) <= SX(5) and SY(5);
SS(68) <= SX(6) and SY(8);
SS(7) <= SX(7) and SY(7);
TT(0) <= TX(0) and SY(0);
TT(1) <= TX(1) and SY(1);
TT(2) <= TX(2) and SY(2);
TT(3) <= TX(3) and SY(3);
TT(4) <= TX(4) and SY(4);
TT(5) <= TX(5) and SY(5);
TT(6) <= TX(6) and SY(8);
TT(7) <= TX(7) and SY(7);
BLUE <= (SS(0) and HYOUJI1(7))
(SS(1) and HYOUJI1(8))
(ss(2) and HYOUJI1(5))
(SS(3) and HYOUJI1(4))
(SS(4) and HYOUJI1(3))
(ss(5) and HYOUJI1(2))
(SS(6) and HYOUJI1(1))
(ss(7) and HYOUJI1(0))
(TT(0) and HYOUJI(T7))
(TT(1) and HYOUJI(S&))
(TT(2) and HYOUJI(5))
(TT(3) and HYOUJI(4))
(TT(4) and HYOUJI(3))
(TT(5) and HYOUJI(2))
(TT(6) and HYOUJI(1))
(TT(7) and HYQUJI(O));
HORIZ <= HORIZ_SYNC;
VERT <= VERT_SYNC;

process begin

wait until CLK’event and CLK
CLK_2 <= CLK_2 + 1 ;

end process;

or
or
or
or
or
or
or
or
or
or
or
or
or
or
or

=117,
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—-- VERT CNT [
-- 102 00O
Sy(o) o 10
SYy(1) o 10
SY(s)d 10
-- 110
sy(o)o oon
-- 178 OO
sy(i1)oooooQo
Ssy(s)goooonQo
-—-SY(s) 010000
-- 182 00O
sy(2)o 10000
--SY(4)Od 10000
-- 192 00O
Sy(e)doooono
-- 250 OO
sY(s)o 1000
--250 O
sy(2)ooono
SsYy(s)o oono

gog
gog
gog
RN
oo

g
a
oo
oo

--SYy(4)gooooono
- gogog
goo

-- RED 00 o0 OO

-- HORIZ 0 HORIZ SYNC OOOO
-- VERT 0O VERT SYNC O OOD

-- CLK 00 O0OO0Od
-- CLK2 0 1000
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DCLK <= CLK_2(22) ;

process begin

wait until DCLK’event and DCLK =’1’;

if LED = "1001" then
LED <= "0000" ;

if LED1 = '"1001" then
LED1 <= "0000" ;
else

LED1 <= LED1 + "0001"
end if;

else LED <= LED + "0001"
end if;
end process;

process (LED) begin

case LED is
when "1111" =>

DIGIT_2 <=
HYOUJI <=
when "0000" =>
DIGIT_2 <=
HYOUJI <=
when "0001" =>
DIGIT_2 <=
HYOUJI <=
when "0010" =>
DIGIT_2 <=
HYOUJI <=
when "0011" =>
DIGIT_2 <=
HYOUJI <=
when "0100" =>
DIGIT_2 <=
HYOUJI <=
when "0101" =>
DIGIT_2 <=
HYOUJI <=
when "0110" =>
DIGIT_2 <=
HYOUJI <=
when "0111" =>
DIGIT_2 <=
HYOUJI <=
when "1000" =>
DIGIT_2 <=
HYOUJI <=
when "1001" =>
DIGIT_2 <=
HYOUJI <=
when others =>
DIGIT_2 <=
HYOUJI <=
end case;

case LED1 is
when "1111" =>
DIGIT_1 <=
HYOUJI1 <=
when "0000" =>
DIGIT_1 <=
HYOUJI1 <=
when "0001" =>
DIGIT_1 <=
HYOUJI1 <=
when "0010" =>
DIGIT_1 <=
HYOUJI1 <=

>

"111111141";
"11111111";

""00000011";
"11111100";

"10011111";
""01100000";

'"00100101";
"11011010";

'"00001101";
"11110010";

'"10011001";
"01100110";

'"01001001";
'"10110110";

""01000001";
"10111110";

"00011011";
"11100100";

'""00000001";
"11111110";

""00001001";
"11110110";

"XXXXXXXX";
"11111111";

"11111111";
"11111111";

'""00000011";
"11111100";

"10011111";
'"01100000";

'"00100101";
"11011010";

31
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when "0011" =>
DIGIT_1 <=
HYOUJI1 <=
when "0100" =>
DIGIT_1 <=
HYOUJI1 <=
when "0101" =>
DIGIT_1 <=
HYOUJI1 <=
when "0110" =>
DIGIT_1 <=
HYOUJI1 <=
when "0111" =>
DIGIT_1 <=
HYOUJI1 <=
when "1000" =>
DIGIT_1 <=
HYOUJI1 <=
when "1001" =>
DIGIT_1 <=
HYOUJI1 <=
when others =>
DIGIT_1 <=
HYOUJI1 <=
end case;

end process;
end RTL;

'"00001101";
"11110010";

'"10011001";
"01100110";

'"01001001";
"10110110";

""01000001";
"10111110";

""00011011";
'"11100100";

'""00000001";
"11111110";

'""00001001";
"11110110";

"XXXXXXXX";
"11111111";

A.2 VGA move24*48

%0000 vga move24*48 000000

A

-—- VGA Driver degitr —-

-- 01/6/9 25%48bit no hyouji
-- c¢/m-abe/vga/move24*48/move24*48. vhd

-- m-abe

library IEEE;

use IEEE.std_logic_1164.all;

use IEEE.std_logic_arith.

all;

use IEEE.std_logic_unsigned.all;

library metamor;

--gboooooooobo

use metamor.attributes.all;

entity newVGA5 is
port ( CLK: in std_logic;

RED : out std_logic;
GREEN : out std_logic;
BLUE : out std_logic;
HORIZ : out std_logic;
VERT : out std_logic;

DIGIT_2 :

out std_logic_vector(7 downto

0;

color signal red

color signal green

color signal blue

synchronize signal horizontal
synchronize signal vertical

-- synchronize signal vertical

DIGIT_1: out std_logic_vector(7 downto 0); -- synchronize signal vertical

SW : in std_lo&ic)

attribute pinnum of CL
attribute pinnum of RED

attribute pinnum of GREEN :
attribute pinnum of BLUE :
attribute pinnum of HORIZ :
attribute pinnum of VERT :
attribute pinnum of DIGIT_1

signal is

signal is
signal is
signal is
signal is

; —— synchronize signal vertical
signal is "91";
II236II ;
II237II ;
II238II ;
II24OII ;
II239II ;
signal is "6,7,8,9,11,12,13,14";

32
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attribute pinnum of DIGIT_2 : signal is "17,18,19,20,21,23,24,25";
attribute pinnum of SW : signal 1s "28"; -- sw_1

end newVGA5; ——-franch

architecture RTL of newVGA5 is

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

signal HORIZ_SYNC : std_logic;

signal HORIZ_CNT : integer range 0 to 800; —- std_logic_vector(9 downto 0);

signal VERT_SYNC : std_logic;

signal VERT_CNT : integer range O to 523; --std_logic_vector(10 downto 0);

signal RED1 : std_logic

signal GREEN1 : std_logic;

signal BLUE1 : std_logic;

signal RED2 : std_logic;

signal RED3 : std_logic;

signal CLK_2 : std_logic_vector(22 downto 0) ;

signal DCLK : std_logic;

signal LED : std_logic_vector(3 downto 0):= "0000";

signal LED1 : std_logic_vector(3 downto 0):= "0000";

signal GREEN2 : std_logic;

signal BLUE2 : std_logic;

signal HYOUJI : std_logic_vector(7 downto 0);-- kore ha 1 nara hyouji O nara hyoujisinai

signal HYOUJI1 : std_logic_vector(7 downto 0);

signal SX : std_logic_vector(7 downto 0);

signal SY : std_logic_vector(7 downto 0);

signal SS : std_logic_vector(7 downto 0);

signal TX : std_logic_vector(47 downto 0);

-—- 000 24%48 ooooO0O0 OOooOoOobOOoOoO0o0O000

signal TXDATO : std_logic_vector(47 downto 0) :="1111111141414111113434311111434311111434341111141";

signal TXDAT1 : std_loglc_vector(47 downto 0) :="110000000000000000000000000000000000000000000011";

signal TXDAT2 : std_logic_vector(47 downto 0) :="110000000000000000000001100000000000000000000011";

signal TXDAT3 : std_logic_vector(47 downto 0) :="110000000000000000000001100000000000000000000011";

signal TXDAT4 : std_logic_vector(47 downto 0) :="110000000011111111141411111141411111110000000011";

signal TXDATS : std_logic_vector(47 downto 0) :="110000000000000000011000000110000000000000000011";

signal TXDAT6 : std_logic_vector(47 downto 0) :="110000000000000000001100001100000000000000000011";

signal TXDAT7 : std_logic_vector(47 downto 0) :="110000000000111111100110011001111111000000000011";

signal TXDAT8 : std_logic_vector(47 downto 0) :="110000000000001000100001100001000100000000000011";

signal TXDAT9 : std_logic_vector(47 downto 0) :="110000000000001000100001100001000100000000000011";

signal TXDAT10 : std_logic_vector(47 downto 0) :="110000000000110000100001100001010010000000000011";

signal TXDAT11 : std_logic_vector(47 downto 0) :="110000000000000001100001100001100001000000000011";

signal TXDAT12 : std_logic_vector(47 downto 0) :="110000000000000000000000000000000000000000000011";

signal TXDAT13 : std_logic_vector(47 downto 0) :="110000000000010000000000000000000100000000000011";

signal TXDAT14 : std_logic_vector(47 downto 0) :="110000000000010011111111111111100100000000000011";

signal TXDAT15 : std_logic_vector(47 downto 0) :="110000000000010000000000000000000100000000000011";

signal TXDAT16 : std_logic_vector(47 downto 0) :="110000000000010111111111111111110100000000000011";

signal TXDAT17 : std_logic_vector(47 downto 0) :="110000000000010000000001100000000100000000000011";

signal TXDAT18 : std_logic_vector(47 downto 0) :="110000000000010000011001100110000100000000000011";

signal TXDAT19 : std_logic_vector(47 downto 0) :="110000000000010000110001100011000100000000000011";

signal TXDAT20 : std_logic_vector(47 downto 0) :="110000000000100000110001100011000100000000000011";

signal TXDAT21 : std_logic_vector(47 downto 0) :="110000000001000001100001100001100100000000000011";

signal TXDAT22 : std_logic_vector(47 downto 0) :="110000000010000000000001100000000100000000000011";

signal TXDAT23 : std_logic_vector(47 downto 0) :="110000000000000000000000000000000000000000000011";

signal TXDAT24 : std_logic_vector(47 downto 0) :="111111114141111114143441111343441111143431111141";
—-— 123456789012345678901234567890123456789012345678

signal TT : std_logic_vector(47 downto 0);

--signal BLUES : std_logic_vector(7 downto 0);

begin

- 0000000

process begin
wait until CLK’event and CLK = ’1°;

if ( HORIZ_CNT = 799 ) then —-— HORIZ CNT O 799 OO
0

HORIZ_CNT <= 0; -— HORIZ CNT O O OOO

else

HORIZ_CNT <= HORIZ_CNT + 1; -- O0O0O0O0O HORIZ CNT
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01000
end if;

end process;

-- suihei houkou
process begin

wait until CLK’event and CLK = ’1°; —0o00oo0o’1’o000ooao
case HORIZ_CNT is

when 0 =>

HORIZ_SYNC <= ’07; -—- HORIZ SYNCO 0’0000

when 150 =>

HORIZ_SYNC <= ’17; -- HORIZ SYNCO 1> 0000

when others =>

null;

end case;

end process;

process begin
wait until CLK’event and CLK = ’1’; —-000001’000000

for L in 0 to 47 loop
if HORIZ_CNT = 447-L then
case VERT_CNT is
when 100 =>

TX(L) <= TXDATO(L)
when 101

TX(L) <= TXDATl(L)
when 102 =>

TX(L) <= TXDAT2(L);
when 103 =>

TX(L) <= TXDAT3(L)
when 104

TX(L) <= TXDAT4(L)
when 105 =>

TX(L) <= TXDAT5(L)
when 106

TX(L) <= TXDAT6(L)
when 107 =>

TX(L) <= TXDAT7(L);
when 108 =>

TX(L) <= TXDATS(L)
when 109

TX(L) <= TXDAT9(L)
when 110 =>

TX(L) <= TXDATlO(L)
when 111

TX(L) <= TXDAT11(L)
when 112 =>

TX(L) <= TXDAT12(L);
when 113 =>

TX(L) <= TXDAT13(L)
when 114

TX(L) <= TXDAT14(L)
when 115 =>

TX(L) <= TXDAT15(L);
when 116 =>

TX(L) <= TXDAT16(L)
when 117

TX(L) <= TXDAT17(L)
when 118 =>

TX(L) <= TXDAT18(L)
when 119

TX(L) <= TXDAT19(L)
when 120 =>

TX(L) <= TXDAT20(L);
when 121 =>

TX(L) <= TXDAT21(L)
when 122

TX(L) <= TXDAT22(L)
when 123 =>

TX(L) <= TXDAT23(L);
when 124 =>

TX(L) <= TXDAT24(L);
when others =>
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TX(L) <= ’0°;
end case;
else

TX(L) <=’0";
end if;

end loop;
--end case;
end process;

-———000o0gooo

process begin

wait until HORIZ_SYNC’event and HORIZ_SYNC
--if ( VSC = 256 ) then

if ( VERT_CNT = 523 ) then

VERT_CNT <= 0;

else

VERT_CNT <= VERT_CNT + 1;

end if;

end process;

1]
(@]

—-- suityoku houkou
process begin
wait until HORIZ_SYNC’event and HORIZ_SYNC

’1’;

case VERT_CNT is -— VERT CHNT O
when 0 => -— 0 00
VERT_SYNC <= ’0’; -— VERT SYNC D o0 OO0
when 10 => -—- 10 OO

VERT_SYNC <= ’1’; -— VERT SYNC 0 10000
when others => -— Oooo
null; -— 0O0ooo

end case;

end process;

TT(47 downto 0) <= TX(47 downto 0);

process begin
wait until CLK’event and CLK = ’1°;
if ——((SS(7 downto 0 ) and HYOUJI1(7 downto 0)) or

TT(47 downto 0) = "000000000000000000000000000000000000000000000000" then
BLUE <= ’0’; —--012345678901234567890123456789012345678901234567
else
BLUE <= ’1’;
end if;

end process;
HORIZ <= HORIZ_SYNC;
--VERT <= VERT_SYNC;

end RTL;

A3 PS/2000000000

% obo0 bobooobobooobobooo

—--mouse clk
--01/12/05 m-abe
--m-abe/mouse/mouse4

library IEEE ;
use IEEE.std_logic_1164.all;
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use IEEE.std_logic_arith.all;
use IEEE.std_logic_unsigned.all;

library metamor;
use metamor.attributes.all;

entity mouse4 is

port (
CLK : in std_logic;
MOUSE_CLK : inout std_logic ;
MOUSE_DATA : in std_logic ;
SWi : in std_logic;
SW2 : in std_logic

);
attribute pinnum of CLK : signal is "91";
attribute pinnum of MOUSE_CLK : signal is "30";
attribute pinnum of MOUSE_DATA : signal is '"31";
attribute pinnum of SW1 : signal is "28";
attribute pinnum of SW2 : signal is "29";

end mouse4 ;

architecture RTL of mouse4 is

signal CLK_2 : std_logic_vector(20 downto 0);
signal DCLK : std_logic;
signal DCLK2 : std_logic;

signal ENSW1 : std_logic :=’1’;

signal MOUSEc : std_logic;

signal RS : std_logic :="1’;

signal CNT1 : std_logic_vector(6 downto 0);

begin
MOUSE_CLK <= MOUSEc when RS = ’0’ else ’Z’;

process begin
wait until CLK’event and CLK = ’1’;
CLK_2 <= CLK_2+ 1;

end process;

DCLK <= CLK_2(12);
DCLK2 <= CLK_2(20);

process(DCLK, ENSW1, SW2) begin
if (DCLK’event and DCLK = ’1’ ) then
if ENSW1 =’0’ then
CNT1 <= CNT1 + "0000001" ;
else
CNT1 <= "0000000";
end if;
end if;
end process;
process (CLK, SWi, ENSW1, CNT1) begin

if (CLK’event and CLK = ’1’) then
if SWi =’0’ and ENSW1 = ’1° then
RS <= ’0°’;
ENSW1 <= °0’;
MOUSEc <= DCLK;
end if ;
if CNT1 = "0000001" then
RS <= ’1°;
end if;
if CNT1 = "1000000" then
ENSW1 <= ’17;
end if;
end if;

end process;
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end RTL;
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library IEEE;

use IEEE.std_logic_1164.all;

use IEEE.std_logic_arith.all;
use IEEE.std_logic_unsigned.all;

library metamor;
use metamor.attributes.all;

OO0000 VHDLOOOODOOOODOOOOOOO metamorO0 000000000 OOO0O
00 PeakFPGA O Synopsys library 0000000000000 0O0OOO
O0000O0entityOOOODOODO FPGAOODOODOODODODOOODOODO

entity mouse is
port ( CLK : in std_logic;
MOUSE_CLK : inout std_logic ;
MOUSE_DATA : inout std_logic;
SWi : in std_logic
);

attribute pinnum of CLK : signal is €‘91°7;
attribute pinnum of MOUSE_CLK : signal is ‘‘30’’;
attribute pinnum of MOUSE_DATA : signal is “‘31’’;
attribute pinnum of SWi : signal is €‘28°7;

end mouse;

O00OentityO0O0ODO0OO000O0OO0O0DOOO FPGADDOODODOOOODOOOODOO
00000000000 00000000D0000000 port00 FPGAODOOOOODDOOO
FPGADOOODOODOODODODOD mOODODODOODOO0OO0O0 outDOOODOOOD inout
goodggo

000 attribute 000000000000

architecture RTL of mouse is

signal CLK_CNT : std_logic_vector(7 downto 0);
signal COMMAND : std_logic_vector(0 to 10);

begin

end RTL;

00 architecture D00 000000000000 count D000 entity OO OO0OO0O00O0O
begn OO0 0000000 signal 00000 begmOOOOODDO0ODODOOOOODO



OO0 BOOOOOOOOODOOOOOOOOOOOO 43

B.2 Max+PLUS2

PeakVHDLOODOOOODODDOOOOOOD FPGADOOOODDODOOODODDODOOODOOO
gboboobooooboobooobooboobooogon

e 000 Max+PLUS2000000O

MAR+plusI

0 2.8: Max+PLUS2000 ®

e “Ille” O070Open” DODOODDOODOOOO EDFODOOOOOOO

80 000 O :u0lmabe/zu/max0.ps



00 BOOOOOODOODODODOOODODOO 44

File Marne: ImDuseS.edf

Directory iz c:m-abemouzetmoused

Files: Directonies:
$rom$. crnd AR EED
moused. ack = b
rmoused. chf fn-ahe

= mouse
mouzed.fit -
miouze3. hex [
rnouze3. hif
e mmf bl
1 i | LI_I Diives:

IE =3

— Show in Files List

oK.
" Graphic E ditar files I".gdf 'l
R e [ ﬂl

" Tewt Editar files tdf
O waveform Editor files I".su:f v|
= Al files %5

029 EDFOOOCOODOO ®

e JIOIDDOONO”File” OO0 ”Project” 00O 00O ”Set Project to Current File” 00O
OO0 Max+PLUS2000000000000D0ODOODOO0OODODOOOODOOOOOO
gboooobooouoooouo

Eda Edf Tewplyiss  pBesdn Lhbieg Opooss Sedow  Help

| Popot L Tk

E'_"L e B A Check K
- Fr—— L

L Stsz & Simsle CrkEL
g_“""“’" ooy 3w Dompil § Seiie CEREE
Erea L dyrcheen
Brea fix
. cppr 1 e s o]

e it o il L

et Defsi Syvbal T ol SR = P T Tl T i ed
EdR Symbad L - B e i ATl T e
Ceabe Dofsid robsde File B o b — el ne Linog s ed
Brink_ ke i mhe ey I B O

’ e —————
Pkt e B s g T st

Hesrrohry .
PasgaWpurd Phug—in Farspar
Exit Na+pus T LLug

0210: 000o0ooogn 0

e 00O “Assign” 0 “Device” 00000000 O0O0DDOO FPGAODODDOODDOODOODO
EPF10K20RC240-4000000000000000O0O0O0O

00000 :u0lmabe/zu/max1.ps
10000 0:u0lmabe/zu/max2.ps



OO0 BOOOOOOOOODOOOOOOOOOOOO 45

Top of Hissaschy: o\, \moused\mouse3 ecf |

0F.
Device Feniy: [EESIT A - | Cancel

|
: |
[EFFIDIETRC0A o Dievice... J
|

EPFI0EZOAC240-3

EPFI0E ORI 2404 = - g
EPF10K30AC208-4 =] _ Migation Device |
I Shvow Only Fastast Spand Girades EdiChs > |

F sanlan Curert Syrihesis Regaidiess of Devce of Speed Grade Charges

0211: 0000000 U

e 000 “Device” 00 “Devaice Options” 000000000 O0ODOOOOO

Top of Hmachy = -abet i & el

Dreryices [ pliorss:

I oS uppled 3 iat-Up Clock. [OLELSH]
™ fpsmFranim Canfguastion == Fiamae Exsr Carcal I
™ Beteavs Chaars Bsfs TriGisoss

™ Emahbis D wiie Feast [DEW_CLA=|

7 Enabla ChipWide Outgat Enabls [DEY_0E]
I Enable I T_DORE Dpay

I Erabbs LK Dhapas

™ w1

I Liza Lowiolage Canfiguastion sz

I Liza Corfiastion Corsicn Prbilp Flaziz
Cofpustonbusce: LT3 =]

DuigPaapans Coafionision P
Configustion Gcharac 1] 5= Gl Pioescs Setweg =l
Firt Pespires Ti-Digle: P RAeserve: Trralae:

Mot Aucied By Corbgoraton Schara:  [LELIER F =3

FLEX # ALEX Digsvioe JTAL Ly Code: | 100 s TF Heosaamcien sl
Configuestion Craca JTAG Uzer Code: | 302 sty Haccacine arad]

0212: 0000000 2

e 1D0DDOIOOO"Max+Plusll” DO "Compiler” 000D O000O0O0OOOOOODODODDO
O0oooOoOg~Start” OO OO

|l s
Legic Ty
fyehesizer  Parkione Frtar i Frnewbior
-4 L .
i 3
. B !'I

() 2o |

10D 000:u0lmabe/zu/max3.ps
1200000 :u0lmabe/zu/max4.ps



00 BOODOODOODODODOOODOODOOoODODOO 46

0213: 0000000 13

o UOOOOOOOOONO SOF(*.SOf)DDDDDDDDDDDDDDDDDDD FPGA OO
goooouoooooao
O000000000000000"Max+PlusIl” 00 ”Programmer” 000000000
ogoooooooon

Examing Frosgram Warify

[CEsmem ] r
; | Mudi-Desice JTAE Chan
| {1 Fragramiming Fle)

| J

O 2.14: ?Programmer” OO0

e OO DOUDOOJTAG” DOUDOUDOU0DO0DOODOODOODOOOOOOOOOO”Multi-
Device JTAG chain” ODO0OO0O0O0OO0OOO0O

JTAG FLEX Assien Optios  Windew  Help
* Huki-Davice JTHE Chain

Sava JOF
BEmstore JOF_

0 2.15: "Multi-Device JTAG chain” DO OO0

e 0000 "Multi-Device JTAG chain Setup” OO0 0000000000000 OCO00O0OO7De-
vice Name” 07 Programming File Name” D0 000000000000 EPF10k200 0

0000000000000 00000 SOF(*sef)D0000O0DO0ODDOOOOOOO
O000007Add”0D00000070K”000O0O

1300000 :u0lmabe/zu/max5.ps
100D 000:u0lmabe/zu/max8.ps
150000 0:u0lmabe/zu/max6.ps



OO0 BOOOOOOOOODOOOOOOOOOOOO 47

R ﬂ m—h-ﬂ—- ey | = I
L |
s B it | PRRY- S—" |

e =
1 IFYErx v o e’ e . VY |
=]

L
i — J
L Sl | el D I bl b gl o 1 E I
] U o Pl

Bl Pl e Bl o o 1 T 2 s it ! o
Dl i | [

0 2.16: JTAGOOOOODOOOO ¢

e 0D IUIODDODODODODOOO 2140007Comfigure” D0 O0O0O0ODOODO UP1IOODODOO

gogoboooooon

150000 0:u0lmabe/zu/max7.ps



00 C

Jooboogbdgd

vObLODODODOOOOOODOOOOO0O0ooooooooooooooooooOOOooboobDbDboo

C.l1 cqOO0O

C.1.1 0OO0ODO

0000 CcQOOo0oOoooooooooooo

. JOTITIIN TR P TA s o

03.1: cQooo !

00 CQUIDO WINDOWS 95000000000 3.10 CQUOO0O0 WINDOWSY OO O
00000ooo0o PCOCQUOOODO FPGAOOOOOOOOOOODODOOOOOOODODOO
0000000000000 CQUOUOUO DCVIOUOoOooOoooooooooooooooo

'00000:u0lmabe/zu/cq.ps

48



OO0 ¢coOopoooooo

49

O0000000000 VEDLOODOO MAX4plus2O0DOOODODOD0O0OOO0OOODOOODO
OD0000000000000D0000O0 bOSODOO0UODODOO0DO0DODUOOODOOOOOO
ooooooon0 C: flexeq ™ ttf O (0000000000000 0000O0O00O0O0OO0O

g

C.1.2 0OO0ODO

CQOOOOoOoDOoOoD 3.10000

03.1:CQUODNDODOODO

ggg 0gd 0gd ggg ggoao
CLK gggooog in 1 50
SW1O000 ,
SW1 in 1 27
00O on
SwW2000 ,
SW2 in 1 19
00O on
LEDODODODOO a:15,b:16,c:18,d:46,
LED out 8
Oooooo e:35, £:37¢:39,h:40
_b
4]
‘| .
032 LEDDOOOOO 2
C.1.3 0O0O0OO0oOoooo
0000000000000 OoUoOoUO LED
0100000000000 sSwooDoooooooooooooooUoooLoUUoooLoUog

-— 0001000000000 (FLEX8000)

-- 2001/03/15

-- m-abe@tube.ee.uec.ac. jp

200000 :u0lmabe/zu/7seg.ps



OO0 ¢coOopoooooo

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

library metamor;
use metamor.attributes.all;

entity countup3 is

port (

SW_1,S8W_2,CLK : in std_logic;

CARRY : out std_logic;

LED : out std_logic_vector(7 downto 0)

)
attribute pinnum of LED : signal is '15,16,18,46,35,37,39,40";
attribute pinnum of SW_1 : signal is '"27";
attribute pinnum of SW_2 : signal is '"19";
attribute pinnum of CLK : signal is '"BO";

attribute pinnum of CARRY : signal is ”45”;

end countup3 ;
architecture RTL of countup3 is

signal CLK_2 : std_logic_vector(20 downto 0);

signal DCLK : std_logic;

signal CNT : std_logic_vector(3 downto 0);

signal CNT_1 : std_logic_vector(3 downto 0):="0000";
signal CNT_2 : std_logic_vector(3 downto 0):="0000";
signal CRY : std_logic;

signal ST : std_logic;

begin

process begin
wait until CLK’event and CLK = ’1’;—-00000001> 000000

CLK_2 <= CLK_2+1;--0000 2010000000
end process;

DCLK <= CLK_2(20);--0000000000000C0OOOOOO0
O0CLK 2(X) U X00O0OO0O0Ooooooooooooooo

process begin

wait until DCLK’event and DCLK = ’1’;——- 000000000001 000000

case SW_1 is——-SW1i [ off 00O
when ’1’ =>--1010
if CNT_1 = "1001" then-—-00O CNT1 0 900000

CNT_1 <= "0000";--CNT1i 0 o000 ODOOOO
CRY <= not CRY;

else——0 0000
CNT_1 <= CNT_1 + "0001";--CNT1 0 10000000
end if ;
when 0’ =>--SWi [ on(0O
if CNT_2 = "1000" then--00 CNT20 800000

CNT_2 <= "0000";—-CNT20 o000 ODOOOO
CRY <= not CRY;
else—— 00000
CNT_2 <= CNT_2 + "0010";--CNT20 10000000
end if ;
when others => null;
end case;
end process;

process (SW_1) begin
if ( SW_1 = ’1’ ) then— 00 SW1 0 off 0O
ST <= '0’;--STO’0’ 0000
elsif (SW_1 = ’0’ ) then—-0U0 SWiU on0O0O
ST <= ’1’;--ST0O’1’ 0000
end if;
end process ;
CNT <= CNT_1 when ST = ’0’ else——CNTU SWUODOOOOO
CNT_2;

50
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process ( CNT ) begin

case CNT
when
when
when
when
when
when
when
when
when

when
when
end case;

is—-LEDOO0OOO

"0000"
"0001"
"0010"
"o0o11"
"0100"
"0101"
"0110"
"o111"
"1000"

II1001II
others

end process;

end RTL;
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library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

library metamor ;
use metamor.attributes.all;
entity countup is
port (
SW_1,SW_2,CLK : in std_logic;
LED_1,LED_2 : out std_logic_vector ( 7 downto 0 )

)

attribute pinnum of LED_1 : signal is "6,7,8,9,11,12,13,14";
attribute pinnum of LED_2 : signal is "17,18,19,20,21,23,24,25";

attribute pinnum of CLK : signal is "91";
attribute pinnum of SW_1 : signal is '28";
attribute pinnum of SW_2 : signal is '"29";

end countup;
architecture RTL of countup is

signal CLK_2 : std_logic_vector ( 20 downto 0 );
signal DCLK : std_logic;
signal CNT_1 : std_logic_vector (3 downto O )
signal CNT_2 : std_logic_vector (3 downto 0 )
begin
process begin
wait until CLK’event and CLK = ’1’;——-000001° 000000
CLK_2 <= CLK_2 + ’1’;--0000 20’1’ 000
end process;

DCLK <= CLK_2(20);--0000000 OOOOOOO

"0000";
"0000";

process begin

process begin
wait until DCLK’event and DCLK = ’1’ ;--0000000001> 00000
if CNT_1 = "1001" and CNT_2 = "1001" then--0O 0O CNT_10 900 CNT_20 90009900000
CNT_1 <= "0000";--00 00O

00000 :u0lmabe/zu/led.ps
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CNT_2 <= "0000";--00 00O

elsif CNT_2 = "1001" then—— 00O CNT_20 9000 1000 900000
CNT_1 <= CNT_1 + "0001";--CNT_20 100000 10000 100000
CNT_2 <= "0000";--CNT_20 00000 DOO 1000 o0O0OO

else——0 0000

CNT_2 <= CNT_2 + "0001";--CNT_20 1000000 10000000000
end if;
end process;

process begin -—’0’000 ’1°000
case CNT_1 is—— 0000

when '"0000" => LED_1 <= '"00000011";--00 0000
when '"0001" => LED_1 <= "10011i11";——-1 00000
when '"0010" => LED_1 <= '"00100101";--20 0000
when '"0011" => LED_1 <= '"00001101";--300000
when '"0100" => LED_1 <= "10011001";--4 00000
when '"0101" => LED_1 <= "01001001";--500000
when '"0110" => LED_1 <= '"01000001";--6 00 00O
when "0111" => LED_1 <= "00011011";--7 00000
when '1000" => LED_1 <= '"00000001";--80 0000
when '1001" => LED_1 <= '"00001001";--9 00000

when others => LED_1 <= "XXXXXXXX";
end case;
case CNT_2 is——0O0O0O0OO

when '"0000" => LED_2 <= '"00000011";--00 0000
when '"0001" => LED_2 <= "10011i11";-—-1 00000
when '"0010" => LED_2 <= '"00100101";--20 0000
when '"0011" => LED_2 <= '"00001101";--300000
when '"0100" => LED_2 <= '"10011001";--4 00000
when '"0101" => LED_2 <= '"01001001";--500000
when '"0110" => LED_2 <= '"01000001";--6 00 00O
when "0111" => LED_2 <= "00011011";--7 00000
when '1000" => LED_2 <= '"00000001";--80 0000
when '1001" => LED_2 <= '"00001001";--9 00000

when others => LED_2 <= "XXXXXXXX";
end case;
end process;
end RTL;
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-—keyboard

--01/12/28 m-abe
--m-abe/key/keyboard2.vhd

library IEEE; - 0oooooooog
use IEEE.std_logic_1164.all; - goo0ooooooo
use IEEE.std_logic_arith.all; - 0o0ooogooogon
use IEEE.std_logic_unsigned.all; -—- 0000000000
library metamor; --gbooooobogooo
use metamor.attributes.all; — O00o0o0oooooa
entity keyboard is -——- 0oooobogoooo

ooo000o0o0oooo
port (keydata :inout std_logic;
keyclock : inout std_logic ;
CLK : in std_logic ;
DATOUT : out std_logic_vector(7 downto 0); —--simulation
LED_1: out std_logic_vector(7 downto 0); —--synchronize signal vertical
LED_2: out std_logic_vector(7 downto 0);
SW_1 : in std_logic);

attribute pinnum of keydata: signal is '"31";

attribute pinnum of keyclock : signal is '"30";

attribute pinnum of LED_1 : signal is "6,7,8,9,11,12,13,14";
attribute pinnum of LED_2 : signal is "17,18,19,20,21,23,24,25";
attribute pinnum of CLK: signal is "91";

attribute pinnum of SW_1: signal is "28";

end keyboard;

architecture RTL of keyboard is
signal start_bit :std_logic;

signal DATA : std_logic_vector(9 downto 0);

signal CNT : std_logic_vector(3 downto 0);
signal break_code: std_logic;

signal DDD :std_logic_vector(7 downto 0);
signal keyclock_filter: std_logic;
signal filter : std_logic_vector(7 downto 0);

—-signal CNT_filter : std_logic_vector(l downto 0) := "00";
begin
keyclock <= CLK; ocoooO0oO0ooOoOooooooooo
O
process
begin
wait until keyclock’event and keyclock = ’1’;

if break_code = ’0’ then
if keydata = ’0’ and start_bit = ’0’ then
start_bit <= ’1’;
CNT <= "0000";
DATA <= "0000000000";
else if start_bit = ’1’ then
CNT <= CNT + 1;

case CNT(3 downto 0) is
when '"0001" => DATA(0) <= keydata;
when '"0010" => DATA(1) <= keydata;
when '"0011" => DATA(2) <= keydata;
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when '"0100" => DATA(3) <= keydata;
when '"0101" => DATA(4) <= keydata;
when '"0110" => DATA(5) <= keydata;
when "0111" => DATA(6) <= keydata;
when '1000" => DATA(7) <= keydata;
when '"1001" => DATA(8) <= keydata;
when others => DATA(9) <= keydata;
start_bit <= ’0’;

end case;
end if;
end if;
elsif break_code = ’1’ then
if keydata = ’0’ and start_bit = ’0’ then
start_bit <= ’17;
CNT <= "0000";
DATA <= "0000000000";
else if start_bit = ’1’ then
CNT <= CNT + 1;
case CNT(3 downto 0) is
when "0001" => DATA(0) <= 1’
when '"0010" => DATA(1) <= 1’
when "0011" => DATA(2) <= 1’
when "0100" => DATA(3) <= 1’
when "0101" => DATA(4) <= 1’
when "0110" => DATA(5) <= 1’
when "0111" => DATA(6) <= 1’
when '"1000" => DATA(7) <= 1’
when '"1001" => DATA(8) <= 1’
when others => DATA(9) <= ’17;
start_bit <= ’0’;

end case;
end if;
end if;
end if;
DDD(7 downto 0) <= DATA(7 downto 0);
end process;

process (DDD(7 downto 0)) begin
DATOUT <=DDD;

case DDD(7 downto 0) is

when '"00010101" => LED_1 <= "10101010"; --15 ->(17)q
when "00011111" => LED_1 <= "10101010"; --1d ->(18)w
when '"00100100" => LED_1 <= "10101010"; --24 ->(19)e
when '"00101101" => LED_1 <= "10101010"; --2d ->(20)r
when '"00101100" => LED_1 <= "10101010"; —--2¢ —->(21)t
when '"00110101" => LED_1 <= '"10101010"; --35 ->(22)y
when '"00111100" => LED_1 <= "10101010"; --3c¢ ->(23)u
when '"01000011" => LED_1 <= "10101010"; —--43 ->(24)i
when '"01000100" => LED_1 <= "10101010"; --44 ->(25)o
when '"01001101" => LED_1 <= '"10101010"; --4d ->(26)p
when '"00101011" => LED_1 <= "10101010"; —--2b —->(34)f
when "00110100" => LED_1 <= "10101010"; --34 ->(35)g
when '"00110011" => LED_1 <= "10101010"; --33 ->(36)h
when '"00111011" => LED_1 <= "10101010"; --3b ->(37)]j
when '"01000010" => LED_1 <= "10101010"; --42 ->(38)k
when '"01001011" => LED_1 <= "10101010"; —--4b ->(39)1
when '"00011010" => LED_1 <= '"10101010"; --1a->(486)z

when '"00100010" => LED_1 <= "10101010"; --22 ->(47)x
when '00100001" => LED_1 <= "10101010"; --21 ->(48)c
when '"00101010" => LED_1 <= "10101010"; --2a ->(49)v
when '"00011100" => LED_1 <= '"10101010"; --1c ->(31)a
when '00011011" => LED_1 <= "01010101";

LED_2 <= "11111110"; --1b ->(32)s
when '"00100011" => LED_1 <= "01010101"; --23 ->(33)d
when '"00110010" => LED_1 <= "10101010"; --32 ->(50)b
when '"00110001" => LED_1 <= "10101010"; --31 ->(51)n
when '"00111010" => LED_1 <= "10101010"; --3a ->(52)m

when "11110000" => break_code <= ’17;

when "11111111" => break_code <= ’0"

when others =>LED_1 <= ”10000001”'
end case;



00 DPS/20000000000000000000

end process;
end RTL;
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