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-- Floating Point Number Adder (FLEX10k)
-- < fpadd.vhd >

-- 1998/11/17 (Tue)

-- yamaoka@tube.ee.uec.ac.jp

library IEEE;

use IEEE.std_logic_1164.all;

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

entity fpadder is
port ( CLK : in std_logic;

KA : in std_logic_vector(31 downto 0);
KB : in std_logic_vector(31 downto 0);
QQ : out std_logic_vector(31 downto 0)

);

end fpadder;
architecture RTL of fpadder is

signal INF1, INF2, INF3, ZA1l, ZA2, ZA3, ZB1, ZB2, ZB3 : std_logic;
signal SA1, SA2, SA3, SB1, SB2, SB3 : std_logic;
: std_logic_vector(8 downto 0);
: std_logic_vector(7 downto 0);

signal EA1, EA2, EB1, EB2
signal EA3, EA4, EQ, ED1, ED2

signal MA1, MA2, MA3, MB1, MB2, MBS : std_logic_vector(22 downto 0);
signal MB3 : std_logic_vector(23 downto 0);
signal MA4, MB4 : std_logic_vector(25 downto 0);
signal MQ1, MQ2 : std_logic_vector(25 downto 0);
signal MQ3, MQ4 : std_logic_vector(24 downto 0);
signal MQ5 : std_logic_vector(22 downto 0);
signal VO, V1, V2, V3, V4, V5 : std_logic_vector(24 downto 0);
signal VVO, VV1, VV2, VV3, VV4 : std_logic_vector(24 downto 0);
signal VES1, VES2 : std_logic_vector(8 downto 0);
begin

INF1 <= ’1’ when KA(30 downto 23) = "11111111" or KB(30
downto 23) = "11111111" else ’0’;——-000000000O0 MAX O
OINF O 1000

ZA1 <= ’1’ when KA(30 downto 23) = "00000000" else ’0’;-- KA
00000 MIN OO ZA1 O 1000
ZB1 <= ’1’ when KB(30 downto 23) = "00000000" else ’0’;-- KB

ogbOooo0OMIN ODZB1 O 1000

41



EA1 <= ’0’ & KA(30 downto 23);-- EA1 D KAOOOODO 9itO0O
gooono
EB1 <= ’0’ & KB(30 downto 23);-- EB1 O KBOOOODO 9itO0O
gooono

process begin

wait until rising edge( CLK );-- 000000000
SA1 <= KA(31);-- KA OODO bvit OOO

SB1 <= KB(31);-- KB 000 bit OO0

EA2 <= EAl;-- KAODOO bitOO0og

EB2 <= EB1;-- KBOOO bit OO Qd

MA1 <= KA(22 downto 0);-- KAOODO bitO OO0
MB1 <= KB(22 downto 0);-- KBOODO bitO OO0
INF2 <= INF1;-- OUOQ0Oodoooooon

ZA2 <= ZAl;—- KAOUOOUOOOOOOOOoOO

ZB2 <= ZB1;-- KBUOUOOUOOOOOOOOOO

end process;

VES1 <= EA2 - EB2;-- KADO KBOOUOOOODO VES1T OO0
VES2 <= EB2 - EA2;-- KBO KAOOUOOOODO VES2 OOO

SA2 <= SA1 when VES1(8) = ’0’ else SBi;-- 00 OO00OO0O0OO
OO0 sA2000
SB2 <= SB1 when VES1(8)
OO sB2000

EA3 <= EA2(7 downto 0) when VES1(8) = ’0’ else EB2(7 downto

0);-- 000O0DOooooog
ED1 <= VES1(7 downto 0) when VES1(8) = ’0’ else VES2(7

downto 0);-- OD0OODOOOO

’0’ else SAL;-—- ODOOOOOODOO

MA2 <= MA1 when VES1(8) = ’0’ else MB1;-- J00O0OO00O0O0OOOOOCOO
MB2 <= MB1 when VES1(8) = ’0’ else MAl;—— O0O0OO0OD0O0ODOODOODOO
ZA3 <= ZA2 when VES1(8) = ’0’ else ZB2;-—- OU0OOOOOOOO
ooooooo

ZB3 <= ZB2 when VES1(8) = ’0’ else ZA2;-- 00 0OO000OO0OOO
ooooooo

VO <= "1" & MB2 & "0" when ED1(0) = ’0’ else "01" & MB2(22 downto 1) & "0";
V1 <= VO when ED1(1) ’0’ else "00" & VO0(24 downto 2);

V2 <= V1 when ED1(2) 7’0’ else "0000" & V1(24 downto 4);

V3 <= V2 when ED1(3) ’0’ else "00000000" & V2(24 downto 8);

V4 <= V3 when ED1(4) >0’ else "0000000000000000" & V3(24 downto 16);

V5 <= V4 + "0000000000000000000000001";

MB3 <= V5(24 downto 1) when ED1(7 downto 5) = "000" else
"000000000000000000000000" ;

- 00000000000000o00a0ao

MA4 <= "00000000000000000000000000" when ZA3 ’1’ else
"001" & MA2 when SA2 = ’0’ else

"00000000000000000000000000" —- ("001" & MA2);

MB4 <= "00000000000000000000000000" when ZB3 = ’1’ else
"00" & MB3 when SB2 = ’0’ else
"00000000000000000000000000" - ("00" & MB3);

--boboooboobooboboobob oobbOobOoobOob
gboooobgoobooo
MQ1 <= MA4 + MB4;-- ODOOO0ODO

process begin -0 00000
wait until rising_edge( CLK );
EA4 <= EA3

MQ2 <= MQi;

INF3 <= INF2;

end process;

MQ3 <= MQ2(24 downto 0) when MQ2(25) = ’0’ else
"0000000000000000000000000" - MQ2(24 downto 0);
- J0odobooouoobooouooo
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MQ4 <= MQ3 + "0000000000000000000000001";

ED2 <= "00000000" when MQ3(24) = ’1’ else
"00000001" when MQ3(23) = ’1’ else
"00000010" when MQ3(22) = ’1’ else
"00000011" when MQ3(21) = ’1’ else
"00000100" when MQ3(20) = ’1’ else
"00000101" when MQ3(19) = 1’ else
"00000110" when MQ3(18) = ’1’ else
"00000111" when MQ3(17) = ’1’ else
"00001000" when MQ3(16) = ’1’ else
"00001001" when MQ3(15) = ’1’ else
"00001010" when MQ3(14) = 1’ else
"00001011" when MQ3(13) = ’1’ else
"00001100" when MQ3(12) = 1’ else
"00001101" when MQ3(11) = ’1’ else
"00001110" when MQ3(10) = ’1’ else
"00001111" when MQ3( 9) = ’1’ else
"00010000" when MQ3( 8) = ’1’ else
"00010001" when MQ3( 7) = ’1’ else
"00010010" when MQ3( 6) = ’1’ else
"00010011" when MQ3( 5) = ’1’ else
"00010100" when MQ3( 4) = ’1’ else
"00010101" when MQ3( 3) = ’1’ else
"00010110" when MQ3( 2) = ’1’ else
"00010111" when MQ3( 1) = ’1’ else
"00011000" when MQ3( 0) = ’1’ else

"10000000";

VV0 <= MQ3 when ED2(0) = ’0’ else MQ3(23 downto 0) & "0";

VV1 <= VVO when ED2(1) = ’0’ else VV0O(22 downto 0) & "00";

VV2 <= VV1 when ED2(2) = ’0’ else VV1(20 downto 0) & "0000";

VV3 <= VV2 when ED2(3) = ’0’ else VV2(16 downto 0) & "00000000";

VV4 <= VV3 when ED2(4) = ’0’ else VV3( 8 downto 0) & "0000000000000000";
MQ5 <= VV4(23 downto 1) when MQ4(24) = ’0’ else MQ4(23 downto 1);

-——- 0000000000000 000000000

EQ <= "11111111" when INF3 = ’1’ else
EA4 - ED2 + "00000001" when ED2(7) = ’0’ else
""00000000";

-- 0000000000 0000O00O00000O0O0O0b0b00O0O

ogoooooa

QQ <= MQ2(25) & EQ & MQ5;-- 0OOO

end RTL;

)

-- Floating Point Number Multiplier (FLEX10k)
-— < fpmult.vhd >

-- 1999/01/19 (Tue)

-- yamaoka@tube.ee.uec.ac.jp

-- (addition)

-- 2000/8/25

-- nobutaka@tube.ee.uec.ac.jp

library IEEE;

use IEEE.std_logic_1164.all;

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

entity fpmult is

port ( CLK : in std_logic; --0000O
FA : in std_logic_vector(31 downto 0);-- 0O OO
FB  : in std_logic_vector(31 downto 0);-- OOOO
Q : out std_logic_vector(31 downto 0)-- OO
go
);
end fpmult;

architecture RTL of fpmult is
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signal MA1, MA2, MB1, MB2 : std_logic_vector(23 downto 0);
signal EA1, EA2, EB1, EB2 : std_logic_vector(9 downto 0);

signal MQ1, MQ2, MQ3 : std_logic_vector(25 downto 0);
signal EQ1, EQ2, EQ3, EQ4 : std_logic_vector(9 downto 0);
signal EQ5, EQ6, EQ : std_logic_vector(7 downto 0);

signal MQ std_logic_vector (22 downto 0)

signal S1, S2, SQ ,ZERO FLAG A1,ZERO_FLAG_A2,
ZERO_FLAG_A3, ZERO FLAG _B1,ZERO FLAG _B2,ZERD FLAG_B3: std_logic;

begin

MA1 <= ’1° & FA(22 downto 0);-- OO0 AOOO

MB1 <= ’1’ & FB(22 downto 0);-- OOO BOOO

EA1 <= "00" & FA(30 downto 23);-- OO0 AOOO

EB1 <= "00" & FB(30 downto 23);-—- 00O0O BOOO

S1 <= FA(31) xor FB(31); 00D00D0OODOOOO

ZERO_FLAG_A1 <= ’1’ when FA(22 downto 0)

= "00000000000000000000000" and FA(30 downto 23) = "00000000" else
0’;-- 0U0do0oUuobooouobooouoon

gooooan
ZERO_FLAG_B1 <= ’1’ when FB(22 downto 0)
= "00000000000000000000000" and FB(30 downto 23) = "00000000" else
’0’,-- JbO0b0o0o0obobooobooboboo
goooooo
process begin-- ODUO0O0O0OO
wait until rising_edge( CLK );
MA2 <= MA1;
MB2 <= MB1;
EA2 <= EA1.
EB2 <= EB1;
S2 <= Si1;
ZERO_FLAG_A2 <= ZERO_FLAG_A1;
ZERO_FLAG_B2 <= ZERO_FLAG_B1;

end process;

process( MA2, MB2 )

variable TMQ1 : std_logic_vector(47 downto 0);--00
oo

begin

TMQ1 := MA2 x MB2; 00000000

MQ1 <= TMQ1(47 downto 22);-- 00OUOO0OODO
end process;

EQl <= "0011111111" when EA2(7 downto 0)
"0000000000" when EA2(7 downto 0)
EA2 + EB2 - "0001111111";

EQ2 <= "0011111111" when EA2(7 downto 0)
"0000000000" when EA2(7 downto 0)
EA2 + EB2 - "0001111110";
-- 0J00000oooooO0o0oooooooooooooooog
oooo
process begin-- 000000
wait until rising_edge( CLK );
SQ <= S2;
MQ2 <= MQ1;
EQ3 <= EQ1;
EQ4 <= EQ2;
ZERO_FLAG_A3 <= ZERO_FLAG_A2;
ZERO_FLAG_B3 <= ZERO_FLAG_B2;

"11111111" else
"00000000" else

"11111111" or EB2(7 downto 0)
"00000000" or EB2(7 downto 0)

"11111111" else
"00000000" else

"11111111" or EB2(7 downto 0)
"00000000" or EB2(7 downto 0)

end process;

MQ3 <= MQ2 + "00000000000000000000000001" when MQ2(25) = ’0’ else
MQ2 + "00000000000000000000000010";

- 000ooodoao

EQ5 <= "00000000" when EQ3(9 downto 8)
"11111111" when EQ3(9 downto 8)

"11" else
"01" else

44



EQ3(7 downto 0);

EQ6 <= "00000000" when EQ4(9 downto 8)
"11111111" when EQ4(9 downto 8)

EQ4(7 downto 0);

- 00000000o00o0oooo

MQ <= "00000000000000000000000" when ZERO_FLAG_A3 = ’1’ or ZERO_FLAG_B3 = ’1’ else
MQ3(23 downto 1) when MQ3(25) = ’0’ else
MQ3(24 downto 2);

- 00o00oooobOooOoooOononO

EQ <= EQZ when MQ3(25) = ’0’ else
E .

"11" else
"01" else

--goao D’D ooooon
Q <= SQ & EQ & MQ;-- O
end RTL;

gobooooboboobon
gooo

A.3 SRAM OOOOODOODOOO

-- SRAM mem_ctrl (FLEX10k)

-- < mem_ctrl.vhd >

-- 1999/01/19 (Tue)

-- yamaoka@tube.ee.uec.ac.jp
-- (addition)

-- 2000/8/25

-- nobutaka@tube.ee.uec.ac.jp

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

library metamor;
use metamor.attributes.all;
entity mem_ctrl is
port ( CLK : in std_logic;--0000O
ADRS : out std_logic_vector(16 downto 0);--SRAMO 0D O0D0ODODOO

ADRS_MUX : in std_logic_vector (16 downto 0);--00000000000O0O0O0OOOOO

DATA : in std_logic_vector(31 downto 0);--SRAMO D ODOODOO
DATA_BUF : out std_logic_vector(31 downto 0);--SRAMOOIOOOOOOOOOOO

WRITE_DATA_REG : in std_logic_vector(31 downto 0);--PCOOOO00OOOOOODOOOOOOO

good

READ_DATA_REG : out std_logic_vector(31 downto 0);--SRAMO 000000000 DOO0OODOO

gooono
SCS : out std_logic_vector(3 downto 0);--SRAMO O OO0
SO0E : out std_logic;--SRAMOOOOO
SWE : out std_logic;--SRAMOU0OODO
0E : out std_logic;--SRAMO0U0OODO
MEM_STATE_SEL : in std_logic_vector(1l downto 0);--000000000000
NEXT_MEM_CYCLE : out std_logic;--U0Q0040noooogn
V_D_FLAG : in std_logic--0UO0O0O0O0O0O SRAM ODOODOOO
goooogo

);
end mem_ctrl;

architecture RTL of mem_ctrl is--00000000O
type STATE_TYPE is
(STOP, WRITE1, WRITE2, READ1, READ2, TOCHUU);
signal CURRENT_STATE : STATE_TYPE;
signal NEXT_STATE : STATE_TYPE;
signal BH_BUF : std_logic_vector(7 downto 0);
signal CNT : std_logic:=’0’;
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constant STOP2 : std_logic_vector(l downto 0):= "00";
constant WRITE : std_logic_vector(l downto 0):= "11";
constant READ : std_logic_vector(l downto 0):= "10";

begin

process ( CLK,MEM_STATE_SEL,CNT,CURRENT_STATE,V_D_FLAG )begin
--NO1
--SRAMO O0O0O0gbooooan

if falling edge( CLK ) then--0 00000000
case CURRENT_STATE is—— 000000000

when STOP =>--STOP 00 [J

SOE <= ’17;
SWE <= 717
SCS <= "1111";
OE <= ’17;
CNT <= ’07’;

NEXT_MEM_C?CLE <= ’0’;

when WRITE1 =>
SCS <= "0000";
ADRS <= ADRS_MUX;--0 0000 SRAMO OO
8%TA_B?EJ<= WRITE_DATA_REG;---SRAMUO O UOOOODOOO
<= 5
NEXT_STATE <= WRITE2;
CNT <= ’17;

when WRITE2 =>
SWE <= ’0’;
NEXT_STATE <= STOP;
NEXT_MEM_CYCLE <= ’1’;--000000000000O00O0OO

when READ1 =>

SCS <= "0000";

SOE <= ’07;

ADRS <= ADRS_MUX;--000O0O0O SRAMO OO
OE <= ’17;

NEXT_STATE <= READ2;

CNT <= ’17;

NEXT_MEM_CYCLE <= ’1°
when READ2 =>

READ_DATA_REG <= DATA--SRAMUO OO OO0O0OOOOODOOOOOOODO
NEXT_MEM_CYCLE <= ’0’;--0000000000O
oodo
if V_D_FLAG = ’0’ then—- OO QOOOOO
gooooo
NEXT_STATE <= STOP;-- OO0 QOGO OO
else-- OJOOQOOODO
NEXT_STATE <= READ1;-- 00O
end if;
end case;
end if;
--No2

000000000000 0000000000
if rising_edge( CLK ) then
case MEM_STATE_SEL is
when STOP2 =>
CURRENT_STATE <= STOP;
when WRITE =>
CURRENT_STATE <= WRITE1l;--00000000O00O0O0O
when READ =>
CURRENT_STATE <= READ1;--0000000000OO
when others =>
CURRENT_STATE <= STOP;--0 00000
end case;
end if;
if CNT = 1’ then—-0 00000000
CURRENT_STATE <= NEXT_STATE;-- 000000000
end if;
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end process;
end RTL;

A4 DOODOODOODODOO

-- naiseki seigyo module (FLEX10k)
-- < test4.vhd >

-- 2000/8/17 (Tue)

-- nobutaka@tube.ee.uec.ac. jp

library IEEE;

use IEEE.std_logic_1164.all;

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

library metamor;
use metamor.attributes.all;
entity test is

port (
CLK : in std_logic;-——4d Q0
A : inout std_logic_vector (15 downto 0);--A000002000
BL : in std_logic_vector ( 7 downto 0);--BOOOO0O0O00O0O
BH : out std_logic_vector ( 7 downto O );--BOOOOOOOO
CL : in std_logic_vector ( 5 downto 0);--8255000000000O0O
OBF : in std_logic_vector ( 1 downto 0 );--825500 00000000
IBF : in std_logic_vector ( 1 downto 0 );--8255000000000O0O
ACK : out std_logic_vector ( 1 downto 0 );--82550000000000O0

STB : out std_logic_vector ( 1 downto 0 );--82550 000000000
--Right Memory

DATA_R : inout std_logic_vector ( 31 downto 0 );--0000000000OOOO
ADRS_R : out std_logic_vector ( 16 downto 0 );--SRAMUOUOODOOOOOOO
SCS_R : out std_logic_vector ( 3 downto 0);--SRAMO O OOQO

SWE_R : out std_logic;--SRAMOOOOO

SOE_R : out std_logic;--SRAMO U000
--Left Memory

DATA_L : inout std_logic_vector ( 31 downto 0 );--000000000O0O0OOO
ADRS_L : out std_logic_vector ( 16 downto O );--SRAMO0O0O0O0OOOOOOOO
SCS_L : out std_logic_vector ( 3 downto 0);--SRAMO O OO0

SWE_L : out std_logic;--SRAMOOOOO

SOE_L : out std_logic--SRAMOUOODOO

);

attribute pinnum of A : signal is

"BC23,BB24,BC25,BB26 ,BC27 ,BB28,BC29,BB30,BC31,BB32,BC33,BB34,BC35,BB36,BC37,BB38";
attribute pinnum of BL : signal is "BC13,BB14,BC15,BB16,BC17,BB18,BC19,BB20";
attribute pinnum of BH : signal is "BC5,BB6,BC7,BB8,BC9,BB10,BC11,BB12";

attribute pinnum of CLK : signal is "D22";

attribute pinnum of ADRS_R : signal is
"T38,wW37,Y38,AA37,AB38,AC37,AD38,AE37,
AF38,AJ37,AK38,AL37,AM38,AN37,AP38,AR37,AT38";

attribute pinnum of DATA_R : signal is
"F42,G43,H42,J43,K42,1.43,M42,N43,T42,043,V42,W43,Y42,AA43,AB42,AC43 ,AF42,AG43,AH42,AJ43,AK42,
AL43,AM42,AN43,AT42,AU43,AV42,AW43,AY42,BA43,BB42,BC43";

attribute pinnum of SCS_R : signal is "AG39,AH40,AJ39,AM40";

attribute pinnum of SWE_R : signal is "AN39";

attribute pinnum of SOE_R : signal is "AP40";

attribute pinnum of ADRS_L : signal is
"T6,W7,Y6,AA7,AB6,AC7,AD6,AE7 ,AF6,AJ7 ,AK6,ALT ,AM6,AN7 ,AP6,ART ,AT6";

attribute pinnum of DATA_L : signal is
"F2,G1,H2,J1,K2,L1,M2,N1,
T2,U1,V2,W1,Y2,AA1,AB2,AC1,AF2,AG1,AH2,AJ1,AK2,AL]1,AM2,AN1,AT2,AU1,AV2,AW1,AY2,BA1,BB2,BC1";

attribute pinnum of SCS_L : signal is "AG5,AH4,AJ5,AM4";

attribute pinnum of SWE_L : signal is "AN5";

attribute pinnum of SOE_L : signal is "AP4";
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attribute pinnum of CL : signal is "AU23,AV24,AU25,AU33,AV34,AU35";
attribute pinnum of OBF : signal is "AV18,AV28";
attribute pinnum of IBF : signal is "AV20,AV30";
attribute pinnum of ACK : signal is "AU19,AU29";
attribute pinnum of STB : signal is "AU21,AU31";
end test;

architecture RTL of test is

component mem_ctrl is

port (

good

good

good

CLK : in std_logic;--0Q00d

ADRS : out std_logic_vector(16 downto 0);--SRAMO 0D O0D0ODODOO

ADRS_MUX : in std_logic_vector (16 downto 0);--0000000000O0OOO

DATA : in std_logic_vector(31 downto 0);--0000 SRAMO OO OOOO

DATA_BUF : out std_logic_vector(31 downto 0);--0000 SRAMODOODOODOODODOO
WRITE_DATA_REG : in std_logic_vector(31 downto 0);--PCOOO000OOOOOOODODOOOO

READ_DATA_REG : out std_logic_vector(31 downto 0);--SRAMO 0000000 DO0DO0OOODOO
a

SCS : out std_logic_vector( 3 downto 0);--SRAMO O OOQO

SO0E : out std_logic;--SRAMOOOOO

SWE : out std_logic;--SRAMOOOOO

0E : out std_logic;--SRAMO0U0OODO

MEM_STATE_SEL : in std_logic_vector( 1 downto 0);--000000000000
NEXT_MEM_CYCLE : out std_logic;--U0Q0040noooogn

V_D_FLAG : in std_logic--00O000O0O0 SRAM O00OOOOO

oogd

)

end component;
component fpadder is

port(

CLK : in std_logic;--000O0

KA : in std_logic_vector(31 downto 0);--0000 10000000000
KB : in std_logic_vector(31 downto 0);--0000 20000000000
QQ : out std_logic_vector(31 downto 0)--0000O

) .
end comﬁonent;
component fpmult is

port(

CLK : in std_logic;-—-0000

FA : in std_logic_vector(31 downto 0);--0000 10000000
FB : in std_logic_vector(31 downto 0);--0000 20000000
Q : out std_logic_vector(31 downto 0)--0000

)

end component;

signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
ooo

BH_BUF1 : std_logic;--BHO OUODOODOO

BH_BUF2 : std_logic;--BHOOOOOOO

A_REG2 : std_logic_vector ( 15 downto 0);--PCO0O0OOOOOOO
DATA_BUF_R : std_logic_vector ( 31 downto 0 );--00000000O
DATA_BUF_L : std_logic_vector ( 31 downto 0 );--00000000O

ACK_BUF : std_logic_vector ( 1 downto 0 );--82550 00000000000
STB_BUF : std_logic_vector (1 downto 0 );--825500 0000000000
WRITE_DATA_ACTIVE :std_logic;--U00000000000DOOO0OODOOOO
WRITE_DATA_ACTIVE_BUF :std_logic;--000000000000O0O00DOOOOODO
ADRS_MUX_R : std_logic_vector(16 downto 0);--000000000O

ADRS_MUX_L : std_logic_vector(16 downto 0);--000000000O0

OE_R : std_logic;--SRAMO O OO0

OE_L : std_logic;--SRAMO O OO0

WRITE_DATA_REG_R : std_logic_vector(31 downto 0);--PCOD00O0OO0OOO0OOOOOOOOODOCOO
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signal WRITE_DATA_REG_L : std_logic_vector(31 downto 0);--PCO000O0O0O0OOOOOOODOOOOO
ooo

signal WRITE_CNT : std_logic;

signal READ_DATA_REG_R :std_logic_vector(31 downto 0);--SRAMO OO0 O00O0O0OO0DOOOOODOOO
ooo

signal READ_DATA_REG_L :std_logic_vector(31 downto 0);--SRAMUO0IO000OO0OODOOOODOOO
ooo

signal MEM_STATE_SEL_R : std_logic_vector(l downto 0);--00000000000O0O

signal MEM_STATE_SEL_L : std_logic_vector(l downto 0);--000000000000O

signal NEXT_MEM_CYCLE_R : std_logic;--00000000O0O

signal NEXT_MEM_CYCLE_L : std_logic;--00000000O0O

signal V_D : std_logic_vector(30 downto 0);--000000000000O000O00OOOOOODOOO
oo

signal V_D_BUF1 : std_logic_vector(30 downto 0);--PCOUOO0O00O0OOOOOOOOOODOOO
signal V_D_BUF2 : std_logic_vector(30 downto 0);--PCO000000OO0O0O0O0OOOOOOOOO
signal V_D_BUF1_FLAG : std_logic;

signal V_D_FLAG : std_logic;-- 000OOOO0OO0O00O0O0OO

signal SIGNAL1 : std_logic;--SIGNAL2O00O00O00O0OOO

signal SIGNAL2 : std_logic;--READ_CYCLEO O ODOOOOOOO

signal READ_CYCLE2 : std_logic;--0000000000000O00 READ_CYCLE20000000O

signal IN_CNT : std_logic;--PCOOO0ODO0OOOOO0O0O0O0OOOOOO

signal OUT_CNT : std_logic;--PCOO0O0O0OOOOOO 3200000000000

signal START_CNT : std_logic;

signal FA : std_logic_vector(31 downto 0);--0000 10000000

signal FB : std_logic_vector(31 downto 0);--0000 10000000

signal Q : std_logic_vector(31 downto 0);--0000

signal KA : std_logic_vector(31 downto 0);--0000 20000000000

signal KB : std_logic_vector(31 downto 0);--0000 20000000000

signal QQ : std_logic_vector(31 downto 0);--0000

signal DATA_CNT : std_logic;--U 0000000000000

signal MULTI_CNT : std_logic;

signal ADDER_DATA_CNT : std_logic;

signal R_L_CHG : std_logic;

signal MULTI_DATA_SET : std_logic;

signal V_D_SIGNAL : std_logic;--V_DOOOOOOOOO

signal STOP_SIGNAL : std_logic;-——-0 0000000000000

constant STOP2 : std_logic_vector(l downto 0):= "00";

constant WRITE : std_logic_vector(l downto 0):= "11";

constant READ : std_logic_vector(l downto 0):= "10";

type STATE_TYPE2 is

(s
signal
signal

begin
mem_r
DATA=>D
READ_DA

TOP,SRAM_READ,WAIT1,WAIT2,0UTPUT_DATA,WAIT3,WAIT4,0UTPUT_ADDER_DATA,START) ;
CURRENT_STATE2 : STATE_TYPE2;
NEXT_STATE2 : STATE_TYPE2;

: mem_ctrl port map (CLK=>CLK, ADRS=>ADRS_R,ADRS_MUX=>ADRS_MUX_R,

ATA_R, DATA_BUF=>DATA_BUF_R,WRITE_DATA_REG=>WRITE_DATA_REG_R,
TA_REG=>READ_DATA_REG_R, SCS=>SCS_R, SOE=>S0E_R,

SWE=>SWE_R, OE=>0E_R,

MEM_STA
mem_1
DATA=>D

TE_SEL=>MEM_STATE_SEL_R, NEXT_MEM_CYCLE=>NEXT_MEM_CYCLE_R) ;

: mem_ctrl port map (CLK=>CLK, ADRS=>ADRS_L,ADRS_MUX=>ADRS_MUX_L,

ATA_L,

DATA_BUF=>DATA_BUF_L,WRITE_DATA_REG=>WRITE_DATA_REG_L,

READ_DA

TA_REG=>READ_DATA_REG_L, SCS=>SCS_L, SOE=>SO0E_L,

SWE=>SWE_L, 0E=>0E_L,

MEM_STATE_SEL=>MEM_STATE_SEL_L, NEXT_MEM_CYCLE=>NEXT_MEM_CYCLE_L);
add : fpadder port map (CLK,KA,KB,QQ);

mul : fpmult port map (CLK,FA,FB,Q);

--No0.5

--Nol

——-d000o0od0o00o0oo0oooooooooooooooooooooono
process ( OE_R )begin
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if OE_R = ’1’ then-- OE0 No 0O SRAMO O[O

DATA_R <= "ZZZZZ77777777777777777777277Z7ZZZZZ"; -0 00000000 0OOO
else

DATA_R <= DATA_BUF R;--0douooooog
end if;

end process;
process ( 0E_L )begin
if OE_L = ’1’ then-- OEU No O SRAMO OO

DATA_L <= "ZZZZ7ZZ777777777777777777777727Z27ZZZ"; -0 00000000000
else

DATA_L <= DATA_BUF_L;--0000O0OnOnOnO
end if;

end process;

--A000D0000000DO000000

A <= "ZZZZZZZZZZ7Z7Z7ZZZZ7ZZ" when ACK_BUF = "00" else A_REG2;
ACK_BUF <= 0BF;--used in No4

ACK <= ACK_BUF;--used in No4

STB §= STB_BUF;--used in No4

--No

-—-pCOOO0O0O0OOFPGAODODODOOO 3200000000O00O0OO
process ( BL(0),BL(6),0BF,IN_CNT) begin

if O0BF’event and OBF = "11" then--0BFU PCUOOOOO FPGAOODOOOOODO

if IN_CNT = ’0’ then
IN_CNT <= ’1’;
WRITE_DATA_ACTIVE_BUF <= ’0’;-- used in No7
START_CNT <= ’17;
if R_L_CHG = ’0’ then
WRITE_DATA_REG_R(15 downto 0) <= A;--00 1600000000000
else
V_D_BUF1_FLAG <= ’0’;
WRITE_DATA_REG_L(15 downto 0) <= A;——00 16000
end if;
elsif IN_CNT = ’1’ then
IN_CNT <= ’07;
WRITE_DATA_ACTIVE_BUF <= ’1’;--used in No7
START_CNT <= ’0’;
if R_L_CHG = ’0’ then
WRITE_DATA_REG_R(31 downto 16) <= A;--00 1600000000000

se
V_D_BUF1_FLAG <= ’1’;--PCO0O0OO0O0O0O0O0O0COOO0ODO used in 3.2
WRITE_DATA_REG_L(31 downto 16) <= A;--00 16000
end if;
end if;
end if;
if BL(0) = ’1’ then—-0 0000,
IN_CNT <= ’0’;
R_L_CHG <= ’0’;
WRITE_DATA_ACTIVE_BUF <= ’0’;--used in No7
elsif BL(6) = ’1’ then
WRITE_DATA_ACTIVE_BUF <= ’0’;
R_L_CHG <= ’17;
end if;
end process;
--No3
-—WRITE_DATA_ACTIVEO OOODODOOOOODODODO
process (CLK) begin
if rising_edge(CLK) then
WRITE_DATA_ACTIVE <= WRITE_DATA_ACTIVE_BUF;
end if;
end process;
--No4
--00000 NEXT_MEM_CYCLEO ODOOOOODODOODOOO
process(BL(0) ,NEXT_MEM_CYCLE_L) begin
if falling edge (NEXT_MEM_CYCLE_L) then
ADRS_MUX_L <= ADRS_MUX_L + ’1’;--00000 100000 --used in MEM_CTRL
end if;
if BL(0) = ’1’ then——-0 0000
ADRS_MUX_L <= "00000000000000000" ;--used in MEM_CTRL
end if;
end process;
process(BL(0) ,NEXT_MEM_CYCLE_R) begin

el
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if falling edge (NEXT_MEM_CYCLE_R) then
ADRS_MUX_R <= ADRS_MUX R + ’1’;--00000100000 --used in MEM_CTRL
end if;
if BL(0) = ’1’ then——-0 0000
ADRS_MUX_R <= "00000000000000000";--used in MEM_CTRL
end if;
end process;

--Nob
-——pCUOO0O0OO0OOOOOOO
process ( IBF, BL(0),BL(1),0UT_CNT) begin

if BL(0) = ’1’ then ——0 0000
QUT_CNT <= ’0’;
A_REG2 <= "0000000000000000";--used in the top
STB_BUF <= "11";--82550 00000000000

elsif falling_edge( BL(1) ) then--PCOOOO0DO
if OUT_CNT = ’0’ then
QUT_CNT <= ’17;
STB_BUF <= "00";--8255 000000000000
A_REG2 <= QQ(15 downto 0);--00000000 16000000
else
OUT_CNT <= ’0’;
STB_BUF <= "00";--Q0ooood
A_REG2 <= QQ(31 downto 16);--0
end if;
end if;
if IBF = "11" then
STB_BUF <= "11";--QJ0d0o0doooodoooad

gooono
gboobodb1eooonoon

end if;
end process;
--No6
--0obooooooobooocooooooboooooooboooboOoo
process begin
wait until CLK’event and CLK = ’0’;
if MULTI_CNT = ’1’ then
FA <= READ_DATA_REG_R;--0000 100000 --used in FPMULTI
FB <= READ_DATA_REG_L ;--0000 200000 --used in FPMULTI
end if;
if BL(0) = ’1’ then—-0J 0000
DATA_CNT <= ’0’;
FA <= "00000000000000000000000000000000";--FAO OO O used in FPMULTI
FB <= "00000000000000000000000000000000";--FBO OO O used in FPMULTI
end if;
end process;

--No7
-—-0000000000000D0O0DO00000DODOO000ao
process begin

wait until CLK’event and CLK = ’0’;

if ADDER_DATA_CNT = ’1’ then

KA <= Q;--000000000 used in ADDER
KB <= QQ;--00000000000O used in ADDER

end if;
if BL(0) = ’1’ then—-0 0000
KB <= "00000000000000000000000000000000" ;--KBU OO used in ADDER
dKI:\f<= "00000000000000000000000000000000" ;--KAO OO U used in ADDER
end if;
end process;
--No8
-—-000ooboobooooooooboooboo
process begin
wait until CLK’event and CLK = ’0’;

if WRITE_DATA_ACTIVE = ’1’ then——-0O0 PCOODOOODOODOOODOODO
if WRITE_CNT = ’1’ then—-0O00O0O 16bit 00000000
if R_L_CHG = ’0’ then
WRITE_CNT <= ’0’;
1 MEM_STATE_SEL_R <= WRITE;--0000000000000000O0 used in MEM_CTRL
else
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WRITE_CNT <= ’0’;
MEM_STATE_SEL_L <= WRITE;
end if;

elsif WRITE_CNT =0’ then——-0 Q000 16bit0000O0O0OOO

if R_.L_CHG = ’0’ then

MEM_STATE_SEL_R <= STOP2;--00 WRITEO O OOODOOOOODOO

else
MEM_STATE_SEL_L <= STOP2;
end if;
end if;
elsif START_CNT = ’1’ then
WRITE_CNT <= ’1’;

elsif READ_CYCLE2 = ’1’ then——-0O00O0O0O0OO0O
MEM_STATE_SEL_R <= READ;--0 0000000
MEM_STATE_SEL_L <= READ;--0 0000000

else
MEM_STATE_SEL_R <= STOP2;--
MEM_STATE_SEL_L <= STOP2;--

end if;
if BL(0) = ’1’ then

MEM_STATE_SEL_R <= STOP2;--0 000000 OOOOOODOOOO
MEM_STATE_SEL_L <= STOP2;--00000000D0OOOOODOODOO

elsif BL(6) = ’1’ then
WRITE_CNT <= ’0’;

end if;
end process;
--No8.5
--v.D(0000000) 00oooooooooo
process(V_D_SIGNAL,BL(6)) begin
if falling_ edge(V D _SIGNAL) then
V_D <=V_D - ;
end if;
if BL(6) = ’1’ then
V_D <= V_D_BUF1,;
end if;
end process;
--No9
--READ_CYCLE20 OUODOOODOOO

process (CLK,V_D,V_D_FLAG,BL(7),BL(0),CURRENT_STATE2)begin

if rising_edge(CLK) then
case CURRENT_STATE2 is-- JOOOOODOO0O
when START =>
NEXT_STATE2 <= SRAM_READ;
when SRAM_READ1 =>
READ_CYCLE2 <= ’1’;
V_D_SIGANL <= ’1°;
NEXT_STATE2 <= WAITl
when WAIT1 =>
V_D_SIGNAL <= ’0’;
NEXT_STATE2 <= SRAM READ2;
when SRAM_READ2 =>
V_D_SIGNAL <= ’17;
NEXT_STATE2 <= WAIT2;
when WAIT2 =>
V_D_SIGNAL <= ’0’;
MULTI_CNT <= ’17;
NEXT_STATE2 <= SRAM _READ3;
when SRAM_READ3 =>
V_D_SIGNAL <= ’1°;
MULTI_CNT <= ’0’;
ADDER_DATA_CNT <= ’0’;
NEXT_STATE2 <= WAIT3;
when WAIT3 =>
V_D_SIGNAL <= ’0’;
MULTI_CNT <= ’17;
ADDER_DATA_CNT <= ’1’;
NEXT_STATE2 <= SRAM_ READ3
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when WAIT4 =>
MULTI_CNT <= ’0’;
ADDER_DATA_CNT <= ’0’;
READ_CYCLE2 <= ’0’;
NEXT_STATE2 <= LAST_MULTI;
when LAST_MULTI =>
MULTI_CNT <= ’1°’;
ADDER_DATA_CNT <= ’1°;
NEXT_STATE2 <= WAITS5;
when WAITS5 =>
MULTI_CNT <= ’0’;
ADDER_DATA_CNT <= ’0’;
NEXT_STATE2 <= LAST_ADD;
when LAST_ADD =>
ADDER_DATA_CNT <= ’1°;
NEXT_STATE2 <= STOP;
when STOP =>
ADDER_DATA_CNT <= ’0’;
NEXT_STATE2 <= STOP;
if STOP_SIGNAL = ’1’ then
BH_BUF2 <= ’17;
else
BH_BUF2 <= ’07’;
end if;
when others =>
STOP_SIGNAL <= ’07;
NEXT_STATE2 <= STOP;
end case;
end if;
if falling_edge(CLK) then
if V_D = ‘¥00000000000000000000000000000°° then
READ_CYCLE2 <= ’0’;
if V_D_FLAG = ’1’ then
CURRENT_STATE2 <= WAIT4;
V_D_FLAG <= ’0’

1se
CURRENT_STATE2 <= NEXT_STATE2;
end;
elsif BL(7) = ’1’ then
CURRENT_STATE2 <= START;
elsif BL(0) = ’1’ then
CURRENT_STATE2 <= STOP;
V_D_FLAG <= 1’
else
CURRENT_STATE2 <= NEXT_STATE2;
end if;
end if;
end process;

e

end RTL;

A5 0OO0O0OOOOODOODOO

-- gyouretu seigyo module (FLEX10k)
-- < main.vhd >

-- 2000/11/17 (Tue)

-- nobutaka@tube.ee.uec.ac.jp

library IEEE;

use IEEE.std_logic_1164.all;

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

library metamor;
use metamor.attributes.all;
entity main is

port (
CLK : in std_logic;-—-0004d0O
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A : inout std_logic_vector (15 downto 0);--A000002000

BL : in std_logic_vector ( 7 downto 0);--BO0O0OOOOOO

BH : out std_logic_vector ( 7 downto O );--BOOOOOOOO

CL : in std_logic_vector ( 5 downto 0);--8255000000000O0O
OBF : in std_logic_vector ( 1 downto 0 );--825500 00000000
IBF : in std_logic_vector ( 1 downto 0 );--82550000000000O
ACK : out std_logic_vector ( 1 downto 0 );--82550000000000O0

STB : out std_logic_vector ( 1 downto 0 );--82550 000000000
--Right Memory

DATA_R : inout std_logic_vector ( 31 downto O );--000000O0O0O0OOOOOO
ADRS_R : out std_logic_vector ( 16 downto 0 );--SRAMUOUOO0OOOOOOO
SCS_R : out std_logic_vector ( 3 downto 0);--SRAMO O OOO

SWE_R : out std_logic;--SRAMOOOOO

SOE_R : out std_logic;--SRAMOOOOO
--Left Memory

DATA_L : inout std_logic_vector ( 31 downto 0 );--000000000O0O0OOO
ADRS_L : out std_logic_vector ( 16 downto O );--SRAMO 000000 OOOOO
SCS_L : out std_logic_vector ( 3 downto 0);--SRAMO O OO0

SWE_L : out std_logic;--SRAMOOOOO

SOE_L : out std_logic--SRAMOUOODOO

);
attribute pinnum of A : signal is

"BC23,BB24,BC25,BB26 ,BC27 ,BB28,BC29,BB30,BC31,BB32,BC33,BB34,BC35,BB36,BC37,BB38";
attribute pinnum of BL : signal is "BC13,BB14,BC15,BB16,BC17,BB18,BC19,BB20";
attribute pinnum of BH : signal is "BC5,BB6,BC7,BB8,BC9,BB10,BC11,BB12";

attribute pinnum of CLK : signal is "D22";
attribute pinnum of ADRS_R : signal is
"T38,wW37,Y38,AA37,AB38,AC37,AD38,AE37 ,AF38,AJ37,AK38,AL37,AM38,AN37 ,AP38,AR37,AT38";
attribute pinnum of DATA_R : signal is
"F42,G43,H42,J43,K42,143,M42,
N43,T42,U43,V42,W43,Y42,AA43,AB42,
AC43,AF42,AG43,AH42,AJ43,AK42,AL43,AM42,
AN43,AT42,AU43,AV42,AW43,AY42,BA43 ,BB42,BC43";
attribute pinnum of SCS_R : signal is "AG39,AH40,AJ39,AM40";
attribute pinnum of SWE_R : signal is "AN39";
attribute pinnum of SOE_R : signal is "AP40";
attribute pinnum of ADRS_L : signal is
"T6,W7,Y6,AA7,AB6,AC7,AD6,AE7 ,AF6,AJ7 ,AK6,ALT ,AM6,AN7 ,AP6,ART ,AT6";
attribute pinnum of DATA_L : signal is
"F2,G1,H2,J1,K2,L1,M2,N1,
T2,U1,V2,W1,Y2,AA1,AB2,ACH,
AF2,AG1,AH2,AJ1,AK2,AL1,AM2,AN1,
AT2,AU1,AV2,AW1,AY2,BA1,BB2,BC1";
attribute pinnum of SCS_L : signal is "AG5,AH4,AJ5,AM4";
attribute pinnum of SWE_L : signal is "AN5";
attribute pinnum of SOE_L : signal is "AP4",;
attribute pinnum of CL : signal is "AU23,AV24,AU25,AU33,AV34,AU35";
attribute pinnum of OBF : signal is "AV18,AV28";
attribute pinnum of IBF : signal is "AV20,AV30";
attribute pinnum of ACK : signal is "AU19,AU29";
attribute pinnum of STB : signal is "AU21,AU31";
end main;

architecture RTL of main is

component mem_ctrl is
port ( CLK : in std_logic;--0000

ADRS : out std_logic_vector(16 downto 0);--SRAMO O OOOOOOOOO

ADRS_MUX : in std_logic_vector (16 downto 0);--00000000000000

DATA : in std_logic_vector(31 downto 0);--0000 SRAMO OO OOOO

DATA_BUF : out std_logic_vector(31 downto 0);--0000 SRAMODOODOODOODODOO

WRITE_DATA_REG : in std_logic_vector(31 downto 0);--PCOODO0D00OOOOOOOOOOO
good

READ_DATA_REG : out std_logic_vector(31 downto 0);--SRAMO 000000 OCOCOOOOOOO
googo

SCS : out std_logic_vector( 3 downto 0);--SRAMIODOD
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SOE : out std_logic;--SRAMOU0OODO

SWE : out std_logic;--SRAMOU0OOO

0E : out std_logic;--SRAMO O OO0

MEM_STATE_SEL : in std_logic_vector( 1 downto 0);--0000000000O0O
NEXT_MEM_CYCLE : out std_logic— 0O 0O0O0O0O0OO0OO

);
end component;
component fpadder is

port(
CLK : in std_logic;-—0Q0Q
KA : in std_logic_vector(31 downto 0);--0000 10000000000
KB : in std_logic_vector(31 downto 0);--0000 20000000000
QQ : out std_logic_vector(31 downto 0)--0000
);

end component;
component fpmult is

port(
CLK : in std_logic;--0000
FA : in std_logic_vector(31 downto 0);--0000 10000000
FB : in std_logic_vector(31 downto 0);--0000 20000000
Q : out std_logic_vector(31 downto 0)--00 00
);

end component;

signal BH_BUF1 : std_logic;--BHOUOOOOOO

signal BH_BUF2 : std_logic;--BHOUODOOOOO

signal A_REG2 : std_logic_vector ( 15 downto 0);--PCOD0DO0DO0ODOO

signal DATA_BUF_R : std_logic_vector ( 31 downto O );--00000000
signal DATA_BUF_L : std_logic_vector ( 31 downto 0 );--00000000O
signal ACK_BUF : std_logic_vector ( 1 downto 0 );--8255000000000000
signal STB_BUF : std_logic_vector (1 downto 0 );--82550 00000000000
signal WRITE_DATA_ACTIVE :std_logic;-—-000000000000000O00O0O0OO
signal WRITE_DATA_ACTIVE_BUF :std_logic;--000000000000O0O00OO0OOOOO
signal ADRS_MUX_R : std_logic_vector(16 downto 0);--000000000O

signal ADRS_MUX_L : std_logic_vector(16 downto 0);--000000000

signal OE_R : std_logic;--SRAMOO0OO0

signal OE_L : std_logic;--SRAMOOOOO

signal WRITE_DATA_REG_R : std_logic_vector(31 downto 0);--PCOO0000OO0OO0OOOOOOOOO

agog

signal WRITE_DATA_REG_RL : std_logic_vector(31 downto 0);--PCO0 "GOOUOUOUOOOOODOOOO

good

signal WRITE_DATA_REG_L : std_logic_vector(31 downto 0);--PCO000O0O0O0OOOOOOOOOOOO

ooo
signal WRITE_CNT : std_logic;--

signal READ_DATA_REG_R :std_logic_vector(31 downto 0);--SRAMOO0O0O000O0OOODOOOOOOOO

oog

signal READ_DATA_REG_L :std_logic_vector(31 downto 0);--SRAMU 00 O000O0OOODOOOODOOO

ooo

signal MEM_STATE_SEL_R : std_logic_vector(l downto 0);--0000000000O0O0O
signal MEM_STATE_SEL_L : std_logic_vector(l downto 0);--000000000000O
signal NEXT_MEM_CYCLE_R : std_logic;-—-000000000O0O

signal NEXT_MEM_CYCLE_L : std_logic;--00000000O0O

signal V_D : std_logic_vector(30 downto 0);--000000000000O000O00OOOOOODOOO

od
signal V_D_BUF1 : std_logic_vector(30 downto 0);--PCOUOO0O00O0OOOOOOOOOODOOO

signal V_D_BUF2 : std_logic_vector(30 downto 0);--PCO000000OO0O0O0O0OOOOOOOOO
signal V_D_BUF1_FLAG : std_logic;

signal SIGNAL1 : std_logic;--SIGNAL2O0 0 00OOOOO0OO
signal SIGNAL2 : std_logic;--READ_CYCLEO O OOOOOOODO
signal READ_CYCLE2 : std_logic;--000000000000O00 READ_CYCLE20000000O
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signal IN_CNT : std_logic;--PCUOUDO0O0OOOO0OOODOODOOODOODOO

signal OUT_CNT : std_logic;--PCOO0O0O0OOOOOO 3200000000000
signal START_CNT : std_logic;

signal FA : std_logic_vector(31 downto 0);--0000 10000000
signal FB : std_logic_vector(31 downto 0);--0000 10000000
signal Q : std_logic_vector(31 downto 0);--0000

signal KA : std_logic_vector(31 downto 0);--0000 20000000000
signal KB : std_logic_vector(31 downto 0);--0000 20000000000
signal QQ : std_logic_vector(31 downto 0);--0000

signal DATA_CNT : std_logic;--U0O0UdOoooodoodonon

signal MULTI_CNT : std_logic;--100000000000000O

signal ADDER_DATA_CNT : std_logic;—-100000000000000O

signal R_.L_CHG : std_logic;--00000000000O0O00O0O

signal V_D_SIGNAL : std_logic;--V_DOOOOOOOOO

signal V_D_REFRESH : std_logic;--V_DOOOOOOOO

signal STOP_SIGNAL : std_logic;-——-0 0000000000000

signal GYOURETU_KEISAN_START : std_logic;--00000000000000O0O
signal LOOP3_END : std_logic;--LO0P30000O0OO0O0OOOO0OOO

signal LOOP2_END : std_logic;--LOOP2000000000O0O00O00OO

signal LOOP1_END : std_logic;--LO0P1000000O00O000O0OO

signal ALL_COUNT : std_logic_vector(16 downto 0);--L00P1 00000
signal LOOP1_COUNT : std_logic_vector(16 downto 0);--LO0P10 0000
signal LOOP2_COUNT : std_logic_vector(16 downto 0);--L0O0P20 0000
signal LOOP3_COUNT : std_logic_vector(16 downto 0);--LO0P30 0000

signal LOOP2_SIGNAL : std_logic;--LOOP30O0OOOOOOOOOO Loop20000
signal ALL_SIGNAL : std_logic
signal LOOP1_SIGNAL : std_Ilogic;

signal LOOP3_SIGNAL : std_logic;--L0O0P3 0 LOOP10O 00O

signal LOOP3_REFRESH : std_logic;--L00P3000O0O0O0O

signal LOOP3_FLAG : std_logic;--10000000000000O0

ooo

signal MEM_WRITE_KEKKA : std_logic;--LO0P3 000000000 OOOO

signal MEM_WRITE_KEKKA_CYCLE : std_logic;--0000000000000O

signal KEKKA_ADRS : std_logic_vector (16 downto 0);--LO0P30 00000000000 OOOOOOOO
oooo

signal READ_ADRS : std_logic_vector(16 downto 0);--PCOO0D000O00DO0D0ODODOO
signal CLEAR_FLAG : std_logic;--L00P3000000000O0O0O0O0O000O0O0OO

signal KEKKA_ADRS_CNT : std_logic;--KEKKA_ADRS OO OO

constant STOP2 : std_logic_vector(l downto 0):= "00";
constant WRITE : std_logic_vector(l downto 0):= "11";
constant READ : std_logic_vector(l downto 0):= "10";

constant DATA_COUNT : std_logic_vector(16 downto 0):="10000000000000000";--0 00000000
constant YOUSO : std_logic_vector(16 downto 0):="00000000100000000";--000000000O0O0O

type STATE_TYPE2 is
(STOP,START,SRAM_READ1,WAIT1,SRAM_READ2,WAIT2,SRAM_READ3,

WAIT3, WAIT4 LAST_MULTI, WAIT5 LAST_ADD,RESULT_WRITE,WAIT6 WAIT7)

31gna1 CURRENT_STATE2 : STATE_ TYPE2;

signal NEXT_STATE2 : STATE_TYPE2;

begin

mem_r : mem_ctrl port map (CLK=>CLK, ADRS=>ADRS_R,
ADRS_MUX=>ADRS_MUX_R, DATA=>DATA_R, DATA_BUF=>DATA_BUF_R,
WRITE_DATA_REG=>WRITE_DATA_REG_R,READ_DATA_REG=>READ_DATA_REG_R,
SC3=>3CS_R, SOE=>SO0E_R, SWE=>SWE_R, 0E=>0E_R,
MEM_STATE_SEL=>MEM_STATE_SEL_R, NEXT_MEM_CYCLE=>NEXT_MEM_CYCLE_R);
mem_1 : mem_ctrl port map (CLK=>CLK, ADRS=>ADRS_L,
ADRS_MUX=>ADRS_MUX_L, DATA=>DATA_L, DATA_BUF= >DATA_BUF _ L,
WRITE_DATA_REG=>WRITE_DATA_REG_ L, READ_DATA_REG=>READ_DATA_REG_ L,
SCS=>SCS_L, SOE=>SOE_L, SWE=>SWE_L, 0E=>0E_L,
MEM_STATE_SEL=>MEM_STATE_SEL_L, NEXT_MEM_CYCLE=>NEXT_MEM_CYCLE_L);
add : fpadder port map (CLK,KA,KB,QQ);

mul : fpmult port map (CLK,FA,FB,Q);

56



—--Nol
-—-Qgoo % godooOo000oooooo0ooooooooooooooa
0

process E_R )begin
if OE_R = ’1’ then-- OEODO SRAMO OO
DATA_R <= "ZZZZZ77777777777777777777277Z7ZZZZZ"; -0 00000000 0OOO
else
DATA_R <= DATA_BUF_R;--0 00000000
end if;

end process;
process ( 0E_L )begin
if OE_L = ’1’ then-- OEOO SRAMO OO

DATA_L <= "ZZZZZ777777777777777777777727Z27ZZZ"; -0 00000000000
else

DATA_L <= DATA_BUF_L;--0000O0OnOnOO
end if;

end process;

--A000D0000000DO000000
A <= "ZZZZZZ7ZZZZZ7ZZ7Z7ZZZZ7ZZ" when ACK_BUF = "00" else A_REG2;
ACK_BUF <= 0BF;--used in No4
ACK <= ACK_BUF;--used in No4
STﬁ §= STB_BUF;--used in No4
--No
-—-PCOOO0O0OOOFPGAODDOOOO 3200000000000O00
process ( BL(0),BL(6),0BF,IN_CNT,MEM_WRITE_KEKKA_CYCLE) begin
if MEM_WRITE_KEKKA_CYCLE = ’1’ then--00 LOOP3OOODOOO0O
ooooooad
WRITE_DATA_REG_R <= QQ;--0000000000000DCOOO0O
elsif O0BF’event and OBF = "11" then--0BFO PCOOOO0OO FPGAOODODODOOOO

if IN_CNT = ’0’ then -0 00O00OO0O0OOODO
IN_CNT <= ’1’;--0000
WRITE_DATA_ACTIVE_BUF <= ’0’;-- used in No3
START_CNT <= ’1’;--000000000
if R_.L_CHG = ’0’ then— 00000000

WRITE_DATA_REG_R(15 downto 0) <= A;--00 1600000000000
else

V_D_BUF1_FLAG <= ’0’;

WRITE_DATA_REG_L(15 downto 0) <= A;--00 1600000000000

end if;
elsif IN_CNT = ’1’ then --0000000O0O0O0O0O
IN_CNT <= ’0’; --000O0O

WRITE_DATA_ACTIVE_BUF <= ’1’;--used in No3
START_CNT <= ’0’;--00000000000000000O0
if R_.L_CHG = ’0’ then— 00000000
WRITE_DATA_REG_R(31 downto 16) <= A;--00 1600000000000

se
V_D_BUF1_FLAG <= ’1’;--PCO0O0DOO0O0O00DO0O0O0O0O00 used in 3.2

WRITE_DATA_REG_L(31 downto 16) <= A;—-00 1600000000000
end if;
end if;

el

end if;
if BL(0) = ’1’ then—— 0O QO QOQ0OQd,
IN_CNT <= ’0’;--0000000
R_L_CHG <= ’0’;--0000000O00O0O0O
WRITE_DATA_ACTIVE_BUF <= ’0’;--used in No3
elsif BL(6) = ’1’ then-- 00 PCOODOOODOOOOOOOOO
WRITE_DATA_ACTIVE_BUF <= ’0’;--
R_L_CHG <= ’1’;--

end if;
end process;
--No3
-—-googooobooobooo
process (CLK) begin
if rising_edge(CLK) then
WRITE_DATA_ACTIVE <= WRITE_DATA_ACTIVE_BUF;--000000000O0O
end if;
end process;
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—--No4
-—-00000 NEXT_MEM_CYCLEO OOOOOODOOOOOO
process(CLEAR_FLAG,BL(Q),MEM_WRITE_KEKKA_CYCLE,LDOPQ_END,BL(O),

NEXT_MEM_CYCLE_R,GYOURETU_KEISAN_START) begin
if falling edge(NEXT_MEM_CYCLE_R) then--0000000000D00OOOO0OOOOOODO
if GYOURETU_KEISAN_START = 1’ then——-0 00000000 OOOOOO0O
ADRS_MUX_R <= ADRS_MUX_R + YQUSO;--0O00000O0ODO
0000000 --used in MEM_CTRL
elsif GYOURETU_KEISAN_START = 0’ then
ADRS_MUX_R <= ADRS_MUX_R + ’1’;--00000 1000
OO0 (@ooooog)
end if;
end if;
if BL(2) = ’1’ then
ADRS_MUX_R <= READ_ADRS;--PCOOOODOO
elsif MEM_WRITE_KEKKA_CYCLE = ’1’ then --L00OP3
oooooooooo
ADRS_MUX_R <= KEKKA_ADRS;--0O 0 LOoOP30 00O COOOO0O
gddooobooooooooooooo

elsif BL(0) = ’1’ then—-000
ADRS_MUX_R <= "00000000000000000";--used in MEM_CTRL
elsif CLEAR_FLAG = ’1’ then
ADRS_MUX_R <= LOOP1_COUNT;
end if;
end process;
--Nob
-—pCOO00O00D0DODOOO0000OD0
process (BL(3),BL(0))begin
if BL(0) = ’1’ then—-00O0O
READ_ADRS <= DATA_COUNT;--00000O00000O00OOCOOO0ODOOCOO
elsif falling edge(BL(3)) then--PCOOOOOOO

READ_ADRS <= READ_ADRS + ’1’;--00000 10000
end if;
end process;
——Nog
-—-Loop3d 0000 O0oooooooooooooon
process (KEKKA_ADRS_CNT,BL(0))begin
if falling_ edge(KEKKA_ADRS_CNT) then
KEKKA_ADRS <= DATA_COUNT + ALL_COUNT;--OOO0O0ODO
coooooooocooooo
end if;
if BL(0) = ’1’ then
KEKKA_ADRS <= DATA_COUNT;--000O
end if;
end process;

gboooboobooobooboooan
gooooo

--No7
--00000LEFTOOO0OO0O000DOOOO0
process(BL(0) ,NEXT_MEM_CYCLE_L,LO0OP2_END) begin

if BL(0) = ’1’ or LOOP2_END = ’1’ then—-0 00000 LOOP2000
ADRS_MUX_L <= "00000000000000000" ;--used in MEM_CTRL

elsif falling edge(NEXT_MEM_CYCLE_L) then—-0O00O00000000OOOOCOO
ADRS_MUX_L <= ADRS_MUX_L + ’1’;--00000 100000
end if;

end process;

--No8

-——pCOOOO0OODOOOO0O0OO

process ( IBF, BL(0),BL(1),0UT_CNT) begin

if BL(0) = ’1’ then ——0 0000
QUT_CNT <= ’0’;
A_REG2 <= "0000000000000000";--used in the top
STB_BUF <= "11";--825500000000000O

elsif falling_edge( BL(1) ) then--PCOOO0DO
if OUT_CNT = ’0’ then
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OUT_CNT <= ’1’;
STB_BUF <= "00";--82550 00000000000
1A_REG2 <= READ_DATA_REG_R(15 downto 0);--0 0000000 16000000
else
OUT_CNT <= ’0’;
STB_BUF <= "00";--000000000OOOO
A_REG2 <= READ_DATA_REG_R(31 downto 16);--00000000 16000000
end if;
end if;
if IBF = "11" then
STB_BUF <= "11";--0 00000000000

end if;
end process;
--No9
-——00000000000O000000O0O0000ooooo
process begin
wait until CLK’event and CLK = ’0’;
if MULTI_CNT = ’1’ then
FA <= READ_DATA_REG_R;--0000 100000 --used in FPMULTI
FB <= READ_DATA_REG_L ;--0000 200000 --used in FPMULTI

elsif BL(0) = ’1’ or CLEAR_FLAG = ’1’ then—-0 0000

DATA_CNT <= ’0’;
FA <= "00000000000000000000000000000000";--FAO OO O used in FPMULTI
FB <= "00000000000000000000000000000000";--FBO O 0O used in FPMULTI
end if;
end process;

--No10
-—-0000000b0ObOo0o0o0ooooooooooobooooa
process begin
wait until CLK’event and CLK = ’0’;
if ADDER_DATA_CNT = ’1’ then

KA <= Q;--000000000 used in ADDER
KB <= QQ;--00000000000 used in ADDER

elsif BL(0) = ’1’ or CLEAR_FLAG = ’1’ then—-0 0000
KB <= "00000000000000000000000000000000";--KBO O O O used in ADDER
dKAf<= "00000000000000000000000000000000" ;--KAO O OO used in ADDER
end if;
end process;
--Noil1l
-——-0obbcoboooooocoboooao
process begin
wait until CLK’event and CLK = ’0’; ——-0O QGO
if WRITE_DATA_ACTIVE = 1’ then--00 PCOO
if WRITE_CNT = °’1’ then--0000000O0O
if R_LL_CHG = ’0’ then--00 RIGHTODO
WRITE_CNT <= ’0’;--00000000
MEM_STATE_SEL_R <= WRITE;--0000000000000000 used in MEM_CTRL
else--0O0 LEFTOOOOO
WRITE_CNT <= ’07;
dME¥_STATE_SEL_L <= WRITE;--00000000000000 used in MEM_CTRL
end if;
elsif WRITE_CNT = ’0’ then--20000
if R_LL_CHG = ’0’ then--00 RIGHTUOOODO
MEM_STATE_SEL_R <= STOP2;--0U WRITEOOUOOOOOOOOOO
else--00 LEFTOOOOO
MEM_STATE_SEL_L <= STOP2;--0U WRITEOOUOOOODOOOOOO

end if;
end if;
elsif START_CNT = ’1’ then——-0OQ00O000000O0O0OO
WRITE_CNT <= ’1’;--00Q0Q00O00OG00Od
elsif MEM_WRITE_KEKKA = 1’ then—- 00 LOOP30O0O0OO0OOOOOOOONO
MEM_STATE_SEL_R <= WRITE;--RIGHTO OO OO ODOO



elsif BL(2) = ’1’ then—-00 PCOO0OOOOOOOODOOOO
MEM_STATE_SEL_R <= READ;--READU O OO0
elsif READ_CYCLE2 = ’1’ then—-00000000000D0O0DO0OO0DOO
MEM_STATE_SEL_R <= READ;--000000000000O00O0O00 used in MEM_CTRL
MEM_STATE_SEL_L <= READ;--00000000O00O00OOOO0O used in MEM_CTRL

else
MEM_STATE_SEL_R <= STOP2;--0000000O00O00O0O0OO0O0O used in

MEM_STATE_SEL_L <= STOP2;--00000000000O0O0O0O0ODO0 used in

end if;

if BL(0) = ’1’ then—-00O0O
MEM_STATE_SEL_R <= STOP2;--
MEM_STATE_SEL_L <= STOP2;--

elsif BL(6) = ’1’ then
WRITE_CNT <= ’07;

used in

gbooboboobobooobob
ooobobobooboobOobOdnO  used in

end if;
end process;
--Nol11.5
-——do0ooooooooooad
process (LOOP1_SIGNAL,BL(0)) begin
if BL(0) = ’1’ then—— 00000000 LOOP200000O0O
LOOP1_COUNT <= "00000000000000000";

elsif falling edge(LOOP1_SIGNAL) then--00 LOOP3OOOOOO

LOOP1_COUNT <= LOOP1_COUNT + ’1’;--LO0P2_CNTO 1000
end if;
end process;
——Nolg
--LO0P20 CNTO OO OOOOOO
process (LOOP2_SIGNAL,BL(0),LO0P2_END) begin
if BL(0) = ’1’ or LOOP2_END = ’1’ then—-0 0000000 LOOP2O0000000O
LOOP2_COUNT <= "00000000000000000";
elsif falling edge(LOOP2_SIGNAL) then--00 LOOP3OOOOOO

LOOP2_COUNT <= LOOP2_COUNT + ’1°;--LO0P2_CNTO 1000
end if;
end process;
--Nol3
--L0O0P30 LOOP1 00O O
process (LOOP3_SIGNAL,BL(0) ,LOOP3_REFRESH) begin

if BL(0) = ’1’ then
LOOP3_COUNT <= "00000000000000000";--00 0O
elsif LOOP3_REFRESH = ’1° then--LO0P3000OODO0O
LOOP3_COUNT <= "00000000000000000";--0 00O
elsif falling edge(LOOP3_SIGNAL) then--0O 0 LOOP3O0OOOOOODO

LOOP3_COUNT <= LOOP3_COUNT + ’1’;--LO0P3 000000
end if;

end process;
--No14
--000 2000000000
process (CLK,LO0P2_COUNT) begin--
if rising_edge(CLK) then--
if LOOP2_COUNT = YOUSO then
LOOP1_SIGNAL <= ’1°’;
LOOP2_END <= ’17;
else
LOOP1_SIGNAL <= ’0’;
LOOP2_END <= ’0’;
end if;
end if;
end grocess;
--No1lb
-—-0do0o1000040ooan
process (CLK,LOOP1_COUNT) begin
if falling_ed e(CLK) then
if LOOP1_COUNT = YOUSO then
STOP_SIGNAL <= ’17;
else
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STOP_SIGNAL <= ’0’;
end if;
end if;
end process;
--Nol6
--0obgooooooogopoao
process (ALL_SIGNAL,BL(O))begin
if BL(0) = ’1’ then
ALL_COUNT <= "00000000000000000";--000
elsif falling_edge (ALL_SIGNAL) then

ALL_COUNT <= ALL_COUNT + ’1’;--LO0OP1 000000
end if;

end process;
--Nol7
-——gooooood

process (CLK,LOOP3_COUNT,LO0OP3_FLAG,STOP_SIGNAL,BL(7),BL(0),CURRENT_STATE2)begin
if rising_edge(CLK) then
case CURRENT_STATE2 is
when START =>
CLEAR_FLAG <= ’0’;
NEXT_STATE2 <= SRAM READ1;
when SRAM_READ1 =>
READ_CYCLE2 <= 17,
LOOP3_SIGNAL <= ’1’;
NEXT_STATE2 <= WAITI1;
when WAIT1 =>
LOOP3_SIGNAL <= ’0’;
NEXT_STATE2 <= SRAM_ READ2;
when SRAM_READ2 =>
LOOP3_SIGNAL <= 717,
NEXT_STATE2 <= WAITZ2;
when WAIT2 =>
LOOP3_SIGNAL <= ’0’;
MULTI_CNT <= ’1°’;
NEXT_STATE2 <= SRAM READ3;
when SRAM_READ3 =>
LOOP3_SIGNAL <= 17,
MULTI_CNT <= ’0’;
ADDER_DATA_CNT <= ’0’;
NEXT_STATE2 <= WAITS3;
when WAIT3 =>
LOOP3_SIGNAL <= ’0’;
MULTI_CNT <= ’1°’;
ADDER_DATA_CNT <= ’1°;
NEXT_STATE2 <= SRAM_ READ3
when WAITZ =>
LOOP3_REFRESH <= ’1°’;
MULTI_CNT <= ’0’;
ADDER_DATA_CNT <= ’0’;
READ_CYCLE2 <= ’07;
NEXT_STATE2 <= LAST_MULTI;
when LAST_MULTI =>
LOOP3_REFRESH <= ’0’;
MULTI_CNT <= ’1°’;
ADDER_DATA_CNT <= ’1°’;
ALL_SIGNAL <= ’17;
LOOP2_SIGNAL <= ’1’;
NEXT_STATE2 <= WAITS5;
when WAITS =>
MULTI_CNT <= ’0’;
ADDER_DATA_CNT <= ’0’;
ALL_SIGNAL <= ’0’;
LOOP2_SIGNAL <= ’0"
NEXT_STATE2 <= LAST_ADD;
when LSAT_ADD =>
ADDER_DATA_CNT <= ’17;
MEM_WRITE_KEKKA_CYCLE <= ’17;
NEXT_STATE2 <= RESULT_WRITE;
when RESULT_WRITE =>
ADDER_DATA_CNT <= ’0’;
MEM_WRITE_KEKKA <= ’1°;
NEXT_STATE2 <= WAIT6;
when WAIT6 =>
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MEM_WRITE_KEKKA <= ’0’;
KEKKA_ADRS_CNT <= ’1°;
NEXT_STATE2 <= WAITS5;
MEM_WRITE_KEKKA_CYCLE <= ’0’;
when WAIT7 =>
KEKKA_ADRS_CNT <= ’0’;
CLEAR_FLAG <= ’1’;
NEXT_STATE2 <= START;
when STOP =>
CLEAR_FLAG <= ’1’;
NEXT_STATE2 <= STOP;
when others =>
NEXT_STATE2 <= STOP;

end case;
end if;
if falling_edge(CLK) then

if LOOP3_COUNT = YOUSO then-- U0 1000000000

oo
READ_CYCLE2 <= ’0’;-- SRAM 00O O0OO0O0OO
if LOOP3_FLAG = ’1’ then 00 1000000000003
ad
CURRENT_STATE2 <= WAIT4; 000000 DOOOOO0O
oo
LOOP3_FLAG <= ’0’;
else
CURRENT_STATE2 <= NEXT_STATE2;
end if;
if BL(7) = ’1’ then--PCO00ODOD0OOODOO
GYOURETU_KEISAN_START <= ’1’;--000000000O0O0O00O00O0OOODOO
CURRENT_STATE2 <= START;
elsif BL(0) = 1’ or STOP_SIGNAL = ’1’ then—-000O
LOOP3_FLAG <= ’1’;
CURRENT_STATE2 <= STOP;
GYOURETU_KEISAN_START <= ’07’;
else
LOOP3_FLAG <= ’1’;
CURRENT_STATE2 <= NEXT_STATE2;
end if;
end if;

end process;

end RTL;
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00 B

oottt otdd

0000000000000 00000000000D0000 Accolade 00 PeakFPGA O Al-
tera00 Max+PLUSIIOOOOOOO FPGAOODOOODOOODOOOODODOOOOOO
6|0 0000000000000000000O00O00DO0O0OO0O0O0O0

B.1 PeakFPGA

B.1.1 vHDLOOOOOOOODOOOOO

00000 PeakFPGAODOODODOOUODO VEHDLOODOOOOOOOODDOOOOOO
goodggo

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;

O0000 VEHDLOODODOODOODODODODO metamor 00000000 DODOOODO
00 PeakFPGA O Synopsys library 000000000000 O0DOOOO
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O0000OO0entityDOOOODODO FPGAOODODOOODOOOOODOOOOO

entity count is
port ( CLK : in std_logic;
A : inout std_logic_vector(15 downto 0);
BL : in std_logic_vector(7 downto 0);
BH : out std_logic_vector(7 downto 0);
CL : in std_logic );

attribute pinnum of CLK : signal is ‘‘D227’;

attribute pinnum of A : signal is ¢ ‘BC23,BB24,BC25,BB26,BC27,BB28,BC29,BB30, ..
attribute pinnum of BL : signal is ¢‘BC13,BB14,BC15,BB16,BC17,BB18,BC19,BB20’’;
attribute pinnum of BH : signal is ‘‘BC5,BB6,BC7,BB8,BC9,BB10,BC11,BB12’’;
attribute pinnum of CL : signal is ‘‘AU23’’;

end count;

O0O0OentityOOO0DO0OD0O0000OO0O00O0ODO0O FPGAOOOODOOOOODOODOOO
O0000000000000000000000000 port0D0 FPGAOODOOOODOOO
FPGAOUODODODODODOD mOOOOODOOOOO0OOO0OO outDODOODOODOO inout
gooobod

000 attribute 000000000000 O00DOOOOOOOO?00000

architecture RTL of count is

signal CLK_CNT : std_logic_vector(7 downto 0);
signal RESET : std_logic;

begin

end RTL;

00 architecture 000 000000000000 countd000 entityOODOOOOOOOO
begin 000000 0O0ODOsignal 00000 begnOOOOOODO0ODODOOOOODO

64



B.1.2 VHDLOOOOOODO

OO0 vHDLODOOOOODOODOOoOoOOobOoooo

e 000 PeakVHDLOODODOOO

0 2.1: PeakFPGA OO DO!

e “File” 0 00O “New Project” 00O 00O

022 “000070 “0000”000°?2

e 00000000 UIDDDODODODOODODODDODO”AddModule” 00000000000
000000000 The Project has not been saved. Saveitnow?” 000000 OO”0OK”
000000000000000000000000 ACC(*acc)DODOODODODOODOO
0000000 ACCO0ODOOOOOOO0OO000UUDODOoDOoDODDOOODODOOOO0O0OO
O00D0DO naisekil.accOODODODOOO0O0000O0O0O0OOOOODODODODO

1000 0 O :u00simi/eps/peakfpga.eps
200 00 0 :ub0simi/eps/select.eps

65



023 “000o0o0”

e JODODOOODO “ODO”0ODOOOOODOODOOOOOOODODODOODOVHDLOODBOOO
OO0C0CO0O0O000000oooooooooooooO “File” 000000000 “New
Module” OO0D0O0O0O0OO00O0 2400000000 “Cleate Blank Module” OO OODODO
oooooooooo0o0oooooOoOb00000oooooObO0o000oo0oo0OO0O VEHDL 00
0000 VHD(*vhd) DODOODOOOODOOUOOOOODOO0O0O0ODOODOOODOOOO
oon

0 2.4: “NewModule” 0O 0%

e VHDLOODOOD VHDLOOOOOOOOODOOOOOODOODOOOOO"COMPILE”
gboooboobobooooboobooboboboobboooboooboboooooD
oo0Oo0oobo0oooO0obO0o0ooOooOOoOooOooboOoboboOoooOo vEDLOOOOOD
gboboobooobooooobooo

30 0 0 0 0 :u00simi/eps/open.eps
400 000 :u00simi/eps/newmodule.eps
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e 1000IDODOD0OODODDODOOODOOOODOODO”Option” OO 7”Synthesize”
0000000000000 000000000000000007”Device Family” O 0O 7 Altera
all Devices (EDIF)” 00000000000 DODO Include Synopsys Library” 0 0 0 O
agooo

025 00000005

e 00000000 ODODOOOOOODODO “0DOO0O” 0O “Synthesize? 000000000
gboooboboobodboboooboobooobooboboobooooobooooon
OOoooO0o EDFOOOOOOOODOOO

HETARIOR VHOL Lot Cosvgikas 141 1002000
Coqrgsighi [0 1332-2000 Promed indsmesoneal Lid. A0 FSghis Fassareed
Coampilne lar Alsen, kiscmce lickesace

mnakue Tamc
sohorole deage el

wlphoioks sl LT
ophvile "

Cfeeeei.. IEEEGEEREREGEEBORCRE
02600006

e (J0I00IDOUOOUDOODODLDOODL VHDLODOODODO 200000000000ODOODOO
0000000000000 0000000000000 component 000 function O

5000 0 0 :u00simi/eps/syn.eps
500 00 0 :u00simi/eps/ronri.eps
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gooooooooboboboboboooooooooooooooooooooooboon
“Rebuild Hierarchy” OO0 000000000 O0OOO0OOO0O “Show Hieralchy” 00 OO
000000 component O function 0000000000000 VHDL OD0OO0OOOO
0000000 “Rebuild Hierarchy” 000000000 OCCODODODOO

Peak FEGA Degmner Suibs FPGA Syrrribe o
h Edit Wiew Simulate Sypihezize Options  Window
BE s W D &@°CG &%= &

| % W &

=[] WODULE TESTVHD

= B ENTITY TEST [TESTVHD]
ARCHITECTURE RTL [TESTAHD]

WODHALE TTESTAHD

- EMTITY TTEST [TTESTVHD]

= B\ ARCHITECTURE TESTBEMCH [TTESTWHO]

= COMPONENT DUT [TTESTWHO]

\ '.II B EWNTITY TEST [TEST.VHD]

|
\ Show Hierarchy

Rekbuild Hierarchy

027 0000007

B.1.3 vVvHDLOOOOOOOOOO

o000 VHDLOODOOODOODOOoDboooOo

std logicO OO O0ODO

ugn
signal A : std_logic_vector(16 downto 0);
OO000O0OO00D0OO00DOO CNTOOOODOO ‘1000 700000000000000001” OOODOO
oog
if CNT = "1’ then
A = A + “000000000000000017;

00000 :u00simi/eps/link.eps
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end if;

O00000000D0O0O0000000DoO CNTO ‘000000000 boooo1000o
OO0000000000000O 1*00b0o00obooooboooooooooooooon
OO0O00000 CNTO ‘1'"Odo0o0o0bdoDoobooooooooboooooooooooon
HEN

if rising_edge(CNT) then

A = A + “000000000000000017;

end if;

CNTOOOOOOOOUODOOOOOOO 1gooooooooooooooooooooo

goood

000 stdlogicvector 000000000000 O0OODOODOODO 32bit0000O00O0O
00000 Max+Plus 2 000000 OCOODOOO0ODOOOODOOOOOO0ODOOOOOOOO
0000 3bit0 0000000000000
signal A : std_logic_vector(31 downto 0);
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B.1.4 PeakVHDLOOOOOOOOOOODO

OO0bOO0bOO000O0oO0obOOo0oo00ooooboDOobooobo0oDobOo vEDLOOoOoOoooooo
O0000000 VEHDLOODODOODOOODODOODODODOOODO0ODOO0OO00OO0 port0DO0O0ODO
O0000Osignal 000000000000 port 00000000000 OO DUTOO begin
ooouobibdopreecss 00 U00O0O0OOOOOOOODOOOOODOOO0OOOOOOOO
VADLOOOOOOOODOODODODOODODO0DODO0DODO0DbOO0000 “Rebuild Hierarchy” O 0O DO
0000000000000 0000O0DO0DO00DO00O0DO0O VEHDLODODODODODOOOD
OO0 VEHDLOOOOOOOOOOOOODODOODO BLOODODODOOODOODODOODOOO ABH
OO0DOO0O00O00 VEHDLOOODOOOO

library IEEE;

use IEEE.std_logic_1164.all;

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

library metamor;
use metamor.attributes.all;
entity test is

port (
CLK : in std_logic;--0 Q000
A : inout std_logic_vector (15 downto 0);--A000002000
BL : in std_logic_vector ( 7 downto 0);--BO0O0OOOOOO
BH : out std_logic_vector ( 7 downto O )--BOOOOOOOO

);
attribute pinnum of A : signal is "B(C23,BB24,BC25,BB26,BC27,BB28,BC29,BB30,BC31,BB32,BC33,BB34,
attribute pinnum of BL : signal is "BC13,BB14,BC15,BB16,BC17,BB18,BC19,BB20";
attribute pinnum of BH : signal is "BC5,BB6,BC7,BB8,BC9,BB10,BC11,BB12";
attribute pinnum of CLK : signal is "D22";
end test;

architecture RTL of test is

begin
process (BL,CLK) begin
if falling_edge(CLK) then
case BL is--BL 0JUO0OOO0OO0O
when "00000000" =>-- BL [ ’’00000000°’ OO
A <= "0000000000000000" ;--A [0 ’>0000000000000000°

oog
BH <= "00000000";--BH [ ’’00000000’’ O0O0O
when "00000001" =>-- BL [ °’’00000001’’ OO
A <= "0000000000000001";--A [0 ’>0000000000000001""
gog
BH <= "00000000";--BH [ ’’00000000°’ 0O OO
when "00000010" =>-- BL [ ’’00000010°’’ OO
A <= "0000000000000010";--A [ ’’0000000000000010°"
oog
BH <= "00000000";--BH [ ’’00000000°’ 0O OO
when "00000011" =>-- BL [J’’00000011’’ OO
A <= "0000000000000011";--A [0 ’>0000000000000011""
gog
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BH <= "00000000";--BH O ’’>00000000°°’ O OO
when others =>-- BL OJO0O0O0OO
BH <= "11111111";--BH 0O ’’11111111°°> OO0
end case;
end if;
end process;
end RTL;

library IEEE;

use IEEE.std_logic_1164.all;

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

library metamor;

use metamor.attributes.all;
entity ttest is
end ttest;

architecture TESTBENCH of ttest is
component test is

port(
CLK : in std_logic;-—-0004d0O
A : inout std_logic_vector (15 downto 0);--A000002000
BL : in std_logic_vector ( 7 downto 0);--BOOOO0O0O00O0O
BH : out std_logic_vector ( 7 downto O )--BOOOOOOOO
)

end component;

signal CLK : std_logic;——-0000
signal A : std_logic_vector (15 downto 0);--A0 00002000
signal BL : std_logic_vector ( 7 downto 0);--BOOOOOOOO
signal BH : std_logic_vector ( 7 downto O );--BOOO0O

ooao)

begin

DUT : test port map (CLK,A,BL,BH);-- O00O0OOOOOOOO
ooooooo
process begin—— gooobooobOo0Dn 20ns
).

CLK <=’
wait for 10 ns;--Low 0 10ns OO
CLK <= ’1’;

wait for 10 ns;--High O 10ns OO
end process;

process begin ——00000000O00O0O0OO
wait for 100 ns;
BL <= "00000000";
wait for 100 ns;
BL <= "00000001";
wait for 100 ns;
BL <= "00000010";
wait for 100 ns;
BL <= "00000011";
wait for 100 ns;
BL <= "11111111";
wait for 1000 ns;
end process;

end TESTBENCH;
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gobooboooobobbooobboooboboobobooobobbobobboooboboo
00000 VHDLODOOOODODOOODOOO RebulidO00ODOOOOOOOOODOOOOODOO
OO0D0O00ODO0O0OD0DOO0 “Simulation” 00 "Load Selected” OO0 O0O0O0OO0OO0OODOOODODO
gboobooboboobobboboobobbobbooboobo2sbooboobon
oooooog

= dervirbe sy

i
g
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i

028 00000008

0280000000000 0b0000bDbO0obDbOo0boboobDbooboboOobO 280000
OO0000000DOO000OO00DOO0OobOOOoOoDOdTeese00boooooD “cooo”
gobbooobobooobboobboobboobbooobbooobooobboon
‘00D00”"0000000D0 “Go"O0000DoOO0U0booo0UooDoOoUoooOooooOooon
obooooboboooboo290bb0o0obobogo 290b0oobo0ooboobbooboboon

gooooao

Edt yew gesdiicd wdoe Heb -]
| W FEIFEn @ & @ SR T & [T &l
[ Afrs e Ty

STy
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029 0000000000O°

80 0 0 0 O :u00simi/eps/simyu_face.eps
00000 :u00simi/eps/logic.eps
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B.2 Max+PLUS2

0000000000000 FPGAOODOOOOOOOOOOOOOOOOOOOOOOOO
O00O0O0O0000000000000 Max+PLUS20000000000 “File” O “Open” O
OooooOo EDFOOO0OOOODOOO

0 2.10: Max+Plus2 00 O0QgQgQ ™o

00 “Assign” 0 “Device” O0000O0COOOOOOOFPGADODODODOOOCOCOODODOO EPF1I0KGCH(
400000000000000000C0000 “Devaice Options” 000000000000
ooo

1900 0 0 0 :u00simi/eps/max_open.eps
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EE
2

-

0211: 0000000

OO0DO00O000 “MAX+plusll OO “Compiler” 000000000 OODOOOOOOODO
00000 Sstart” OOOOO0OO

‘i

0212000000011

O0000Doo0oooo TIFODODOO0ODOO0OD0OO0O0O0OO0O0D0O0000D0 FPGAOODOOODO
gboooboo

B.3 FPGAUOOOODOOODOODODOO

oo DoSsOOoOO0OOoOooOO0ooOooD TIFOOOOOOOOO0O0OO0O0O0O00O0O0 COoDbOD
OO0 FLEX10KOOOOO naisekiDOODODOOO TTFOOOOOO

cd ¢:\FLEX10K\naiseki(0 00O D0000000000)

100000 :u00simi/eps/max_edit.eps
1200 00 0 :u00simi/eps/max_com.eps
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o0 C

0000000 C4++Builder 0O OO

C.1 0OOOoad

0000000000000 0000000000 FPGAOOODOODOOODOOOOOOOO
0000 B|00000 PPIS/(S0 2000000 ISADDDOODOODOOODD (OOO
0@B00) 000000 C++00000000000000000O0O0O0DOO0O C++Builder
gobobooooboobotboooobboooooo

C.2 0OO0OO

C.2.1 0OO0ODOOOODOOOO

00 C++Builder 0000000000 DO0O0ODODOODOOODOODOO

BASES8255.h

PORT95.dcu

PORT95.hpp

PORT95.0BJ

PORT95.PAS
BASE&255.h 00 0000000000000 0ODO0O0O0ODO0O0ODOODO0OOOOOODOOng
OO0 PORT9.hpp OO OODOOOOOO0DOODOOODOODOODOOO 200000000000
oo oobouooouooo

googooogo
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0 3.1: C++BUilder 00 O0O0O0OO0OOO0OOOOOO!Y

00 C++Builder 0000000 C++Builder OOO0O0OO0O0O0O0O0O00O0O0O0OOODODODOO
3.10 00 ***EXE O PORT95.0BJO0 00000
0000O0oUooooUoo **cpp0000D0OU0O0ODOODOOOOOOOOOO

BASES255.h
PORT95.hpp

000 C++Builder 00 O0O0OODODOODODOOOODODDO

C.22 QOOODOO

gogobobooooboooobbooon

PortWiteByte(OD OO DO,00000)
PortReadByte(O O 00O )
PortWiteWord(D D OO ,00000)
PortReadWord(D O O O)

Byte O 8bit0D Word O 16bit 0O OO0 OODO

0000 000000 A(AHAL),BHBLCTRLHCTRLLOOOOOOOOOOO PPIS255
Doooooo

o A(AHAL)
A0DOODODODOOO00 16bit

e B H
BHOOOOOOO PCOOOOOOOO 8hit

!0 0000 :u00simi/eps/C++ face.eps
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e B L
BLOOOOOOO PCOOOOOODOOO 8bit

e CTRL_H
ABOOO HighOOODODOOOOOOOODOOO 8bit

e CTRL L
ABOODOO LowOODODOOODOOOOODOOOODO 8bit

00000 0O0O01600000000000 B.LO “00000010" 000000000 PortWrite-
Byte(B_1,0X02) OO OO ‘0X'00 1600000000000

C.2.3 0OO0ODOO0OODOODOOOOO

PpCOOOOOOODOOOOD AQDDOOODDOOO 16bitO0000D0O0O0000OO0O0DO0O C++Builder
0000000000000000 int0 (00D0)0 float0 (00DDO0OODDOO)00DODOOO
O032bit 0000000000000 0O000O00O 16bitO000O0DOOODODOODO

e 32bit 00 16bit 0O OO
coobooooooa
float datal;
datal O float 0 0 OO
ddatal= (unsigned short&*)datal;
datal 00D 00000000 DOO0ODODOODODO ddatalDODODO
recordll =*ddatal;
ddatal 00000000 0DOOO0OOOOOOO0O recordllD000O00O0O0O 32bit000O
OO0 16bit0000O0O
recordhl =*(ddatal+1);
(ddatal+1) 0000000000000 000O000O0 recordllO0000O0OO 32bit
OO0O000 16bit0O00O0O0O
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7 FLAZME
ddatal ddatal+ datal+2

{3 16bit {3 16bit
datalC A2TL\GT—2D7 FL A

032 000000000032

e 16bit 00 32bit 0O OO
unsigned short res[1];
res[0],res[1] 0 00 00 OO unsigned short 0 O 16bit) O 0 O
res[0]=PortReadWord (P _A);
res[1]=PortReadWord(P_A);
2000000000 16bit0000O0OO0O
Memo3-Lines-Add ("FPGA="+FloatToStr(*(float*)res));
res 000000 OO0OO0OODOOOO

e JUOODODOOOMO
000000000 32bit0000

fegaaEn (sbiv=E 2 (230 =M
E]Uﬂﬂ 000000000000000000000000000

8 (16i)=S
F=S|2"(E-offset)X1.M (offset=127)

033 00000000

32bit 0000

2000 00 :u00simi/eps/divide.eps
300 00 0 :u00simi/eps/float.eps
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— 00O 1bit
100b0o0obooboooboboonboon

— 00O 8bit
000000000 8itdO offset 0O D ODO 8bit OO 01111111’0000000O
gooboodon

— 00 23bit
O00000000000001000000000000000 10 23bit000
Ooo027'0 220 23, . 23 00000000000000000000000
00
Dooooo

‘11000000111000000000000000000000’

gooboooon

(_1)*2(129—offset(127))*(1+(1*2—1)+(1*2(—2))):_7

O0000000000D000D00000 32bit 00 0OO0OOOOOOOOOODO
Ooodbboooobob obboo

e JIDUO0ODODO 20DbU0U00LODUODLDODOUUDUODOODO

80



OO0 D

C++Builder 00O O0OOO0O0O0O

0000000 COU0000000O0O0O00O0000000DO0DO0DO0ODnO0O C++Builder[7]
OO000000DO00oo0dooOdooooDdooooooDnDo C++000000D0O0OOoOogo
O0o0o0ooooO0o0o0oo C++ 0000000000

#include <vcl.h>
#pragma hdrstog
#include "Unitl.h"
#include <stdio.h>
#include"BASE8255.h"
#include"port95.hpp"

#pragma package(smart_init)
#pragma resource '"*x.dfm"
TForml *Forml;

__fastcall TForml::TForml(TComponent* Owner)
: TForm(Owner)

randomize() ;

void __fastcall TForml::ButtoniClick(TObject *Sender)

{

PortWriteWord(P_CTRL_L,0xc0);// 000000 OD0O0OOOOO
ogoooooad

PortWriteWord(P_CTRL_H,0xc2);// 0 0OUOOOOOOOOOO
goooooad

PortWriteByte(P_BL,0x01);// 0000000 OOOOO
PortWriteByte(P_BL,0x00);// 000000000000

for(j=0;j<N;j++)// 000000000000 D000 (NO

agoog Dﬁ][]) gooo

a=random(100);// 100 D0 OO0 UODOOOOOOOODO
oooono

b[jl=float(a)+float(a)/(float(a)+1);// 0000000
good

data=(unsigned short*)&b[j];//32bit 0 16bit 000

recordl[jl=*data;// 32bit 0 16bit 000

recordh[jl=+(data+1);// 32bit O 16bit 0O 0O

PortWriteWord(P_A,recordl[j]);//00 16bit 00000000
PortWriteWord(P_A,recordh[jl);//00 16bit 00000000
}
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Memo2->Lines->Add (IntToStr(j)+"="+FloatToStr(b[N-1]));//windows
googo

PortWriteByte(P_BL,0x01);// 0000000 OOOOO
PortWriteByte(P_BL,0x00);// O0O0O0OOOOOOOOO
}

void __fastcall TForml::Button3Click(TObject *Sender)

{
}Close();//DDDDDDDD

void __fastcall TForml::Button2Click(TObject *Sender)
{

c=0;

PortWriteWord(P_CTRL_L,0xd0);// 0000000000000
ooooooo

PortWriteWord(P_CTRL_H,0xd2);//0000000000000O0
goooooo

unsigned short res[2];

PortWriteByte(P_BL,0x01);// 0000000 OOOOO
PortWriteByte(P_BL,0x00);// 000000000000
PortWriteByte(P_BL,0x80);// 0000000 OOOOO
PortWriteByte(P_BL,0x00);// 00000000 OOOO

PortWriteByte(P_BL,0x02);// 000000000000
PortWriteByte(P_BL,0x00);// 00000000 OOOO
res[0]=PortReadWord(P_A);// 00000000 PCOOO (16bit)

PortWriteByte(P_BL,0x02);// 00000000 OOOO
PortWriteByte(P_BL,0x00);// 000000000000
res[1]=PortReadWord(P_A);// 00000000 PCOOO (16bit)
Memo3->Lines->Add ("FPGA="+FloatToStr (*(float*)res));// OO

0 32vit 00000 windown OO QO OO
Memo3->Lines->Add (" PC="+4FloatToStr(c));//windown OO O 00O

}
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000000000 PCO CQUOOODO FPGAOOOOOOOOOOODODOOOOOOODODOO
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000000000 C:flexeq ™ ttf 0 ttf 00000000000 O0OOOOOOOOOOOO
HEN

F.1.2 0000

CQOhOoOoDODODbO 610000

oood oo oo (oood oooOond
CLK Ooooon n 1 50
SW1O00O0 .
SW1 in 1 27
0000 on
SW2 000 .
SW2 in 1 19
OO000 on
LEDOODOODO a:15,b:16,c:18,d:46,
LED out 8
Oooooon e:35, £:37g:39,h:40

06.1: CQDODODODOODO

-- 0001000000000 (FLEX8000)
-- 2000/03/15
-- nobutaka@tube.ee.uec.ac.jp

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

library metamor;

200 000 :ub0simi/eps/cq LED.eps
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use metamor.attributes.all;

entity countup3 is

ort (

W_1,SW_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 "50";

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’;--0000000°1° 000000
CLK_2 <= CLK_2+1;--0000 20’1’ 000000

end process;

DCLK <= CLK_2(20);--0000000000C0O0OO0OO0OO0O0OOOO
00 CLK_2(X) 0 XO0OOUOOOooooooooooooo

process begin
wait until DCLK’event and DCLK = ’1’;,--000000000001 000000
case SW_1 is--SW1 0 off 00
when ’1° =>--100
if CNT_1 = "1001" then--0O 0O CNT1 O 90O O0ODOO

CNT_1 <= "0000";--CNT1 O oD O QOno4oOO
CRY <= not CRY;

else-—00O0O0OO
CNT_1 <= CNT_1 + "0001";--CNT1 0 10000000
end if ;
when 0’ =>--SW1i 0 onU0O
if CNT_2 = "1000" then--0 0O CNT20O 8
CNT_2 <= "0000";--CNT20 o0 OODOO
CRY <= not CRY;
else--0 0000
CNT_2 <= CNT_2 + "0010";--CNT20U 10000000
end if ;
when others => null;
end case;
end process;

gooogo
goo

process (SW_1) begin
if ( SW_1 =1’ ) then——00 SW10 off 00O
ST <= ’0’;--ST0’0’ 0000
elsif (SW_1 = ’0’ ) then—-00 SW10 onDO0O
ST <= ’1’;--STO’1’ 0000
end if;
end process ;

CNT <= CNT_1 when ST = ’0’ else--CNTO SWOOOOOO
CNT_2;

process ( CNT ) begin
case CNT is--LEDUOO OO0 0’000 1’000
when "0000" => LED <= "01111110";--00 00
when "0001" => LED <= "00110000";--1000
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when "0010" => LED <= "01101101";--200
when "0011" => LED <= "01111001";--300
when "0100" => LED <= "00110011";--400
when "0101" => LED <= "01011011";--500
when "0110" => LED <= "00011111";--60101
when "0111" => LED <= "01110010";--700
when "1000" => LED <= "O1111111";--8001

ao

when "1001" => LED <= "01111011";--9
when others => LED <= "XXXXXXXX";
end case;
end process;
end RTL;

Ooooooooo

F.2 UP1000O

F.2.1 UP100000O0OOO
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oooo

400 000 :u00simi/eps/Imagel.eps
500 00 0 :u00simi/eps/Image2.eps
50 0 0 00 :u00simi/eps/hardware.eps
00000 :u00simi/eps/Image3.eps
80 0 0 0 O :u00simi/eps/Image4.eps
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00000 6.80 ADDODOODOO Programmer O Configuration O O 0O O
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UP10000000000000 FPGAOOODOOO??0000

oo 0o oo |ooad ogooad
CLK ogoodood in 1 91
FLEX PB1OODO .
SW1 in 1 28
good on
FLEX_PB20O 00O .
SW2 in 1 29
good on
FLEX_SWITCHOODO )
F_SW in 8 41,40,39,38,36,35,34,33
doooodo on
a:6,b:7,c:8,d:9,e:11, £:12,
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g:13,DecimalPoint:14
a:17,b:18,¢:19,d:20,e:21, f:23,
LED_2 LEDOODOOOO,000000 out 8

g:24,DecimalPoint:25
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F.2.3 0OO0O0O0O0OOODOO
vP100000O0O0OOOLEDDOODODODO9O00O 100000000 0DO0OOOOO

-- 000 201000000000 (uptOOO)
-- 2000/03/18
-- nobutaka@tube.ee.uec.ac.jp

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 O )
)

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’;--0 000 201’000
end process;

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

"0000" ;
"0000" ;

process begin
wait until DCLK’event and DCLK = 1’ ;--000O
if CNT_1 = "1001" and CNT_2 = "1001" then--[0
CNT_1 <= "0000";--00 00
CNT_2 <= "0000";--00 00

gobobo’y»oooobo
U CNT_10 9

b CNT_20O0 9000 9900000

elsif CNT_2 = "1001" then--0 0O CNT_20O 9000 1000 900000
CNT_1 <= CNT_1 + "0001";--CNT_20 100000 10000100000
CNT_2 <= "0000";--CNT_20 o0 OODOO1000 0000

else—-00O0O0OO

CNT_2 <= CNT_2 + "0001";--CNT_20 1000000 100000000C0CO
end if;
end process;

process begin --’0°000 1’7000
case CNT_1 is--0000O0

when "0000" => LED_1 <= "00000011";--0000O0O0O
when "Q0001" => LED_1 <= "10011111";--1 00000
when "0010" => LED_1 <= "00100101";--200000
when "0011" => LED_1 <= "00001101";--300000O
when "0100" => LED_1 <= "10011001";--400000
when "0101" => LED_1 <= "01001001";--500000
when "0110" => LED_1 <= "01000001";--6 00000
when "0111" => LED_1 <= "00011011";--700000O
when "1000" => LED_1 <= "00000001";--8 00000
when "1001" => LED_1 <= "00001001";--90 0000

when others => LED_1 <= "XXXXXXXX";
end case;
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case CNT_2 is--0O00OOO0O

end RTL;

when
when
when
when
when
when
when
when
when

when
when

IIOOOOII
IlOOOlII
IlOOlOII
"0011"
"0100"
"0101"
"0110"
"0111"
"1000"

n 1001 n
others

end case;
end process;

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

LED_2
LED_2
LED_2
LED_2
LED_2
LED_2
LED_2
LED_2
LED_2
LED_2

<=
<=
<=
<=
<=
<=
<=
<=
<=
<=

"00000011";--00 0000
"10011111";--1 00000
"00100101";--200000
"00001101";--300000O
"10011001";--4 00000
"01001001";--500000
"01000001";--6 000 OO
"00011011";--7 00000
"00000001";--8 000 OO0
"00001001";--90 0000

=> LED_2 <= "XXXXXXXX";
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