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0 OA 00000000

A.l ODoodgoon (u02koba/programs/VHDL/Fpsub.vhd)

library IEEE;

use IEEE.std_logic_1164.all;

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

entity fpsub is

port (
CLK : in std_logic;
FA : in std_logic_vector(31 downto 0);
FB : in std_logic_vector(31 downto 0);
Q : out std_logic_vector(31 downto 0)
)3
end fpsub;

architecture RTL of fpsub is
signal INF1, INF2, INF3, ZAl, ZA2, ZA3, ZB1, ZB2, ZB3 : std_logic;

signal SA1, SA2, SA3, SB1, SB2, SB3 : std_logic;

signal EA1, EA2, EB1, EB2 : std_logic_vector(8 downto 0);
signal EA3, EA4, EQ, ED1, ED2 : std_logic_vector(7 downto 0);
signal MA1, MA2, MA3, MB1, MB2, MB5 : 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 FA(30 downto 23) = "11111111" or FB(30 downto 23) = "11111111" else ’0’;
ZA1 <= ’1’ when FA(30 downto 23) "00000000" else ’07;
ZB1 <= ’1’ when FB(30 downto 23) "00000000" else ’0’;

EA1 <= ’0’ & FA(30 downto 23);
EB1 <= ’0’ & FB(30 downto 23);

process begin
wait until rising_edge( CLK );
SA1 <= FA(31);

SB1 <= not FB(31);
EA2 <= EA1;
EB2 <= EB1;
MA1 <= FA(22 downto 0);
MB1 <= FB(22 downto 0);
INF2 <= INF1;
ZA2 <= ZA1;
ZB2 <= ZB1;
end process;

VES1 <= EA2 - EB2;
VES2 <= EB2 - EA2;

SA2 <= SA1 when VES1(8) = ’0’ else SB1;
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SB2 <= SB1 when VES1(8) = ’0’ else SA1;

EA3 <= EA2(7 downto 0) when VES1(8) = ’0’ else EB2(7 downto 0);
ED1 <= VES1(7 downto 0) when VES1(8) = ’0’ else VES2(7 downto 0);

MA2 <= MA1 when VES1(8) = ’0’ else MB1;
MB2 <= MB1 when VES1(8) = ’0’ else MA1l;
ZA3 <= ZA2 when VES1(8) = 0’ else ZB2;
ZB3 <= ZB2 when VES1(8) = ’0’ else ZA2;

VO <= "1" & MB2 & "0" when ED1(0) = ’0’ else "01" & MB2(22 downto 1) & "O";

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

V2 <= V1 when ED1(2) = ’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" ;

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);

MQ1 <= MA4 + MB4;

process begin

wait until rising_edge( CLK );
EA4 <= EA3;

MQ2 <= MQ1;

INF3 <= INF2;

end process;

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

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";

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

VV1 <= VVO when ED2(1) = ’0’ else VVO(22 downto 0) & "OO"'

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

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

VV4 <= VV3 when ED2(4) = ’0’ else VV3( 8 downto 0) & "OOOOOOOOOOOOOOOO"‘

MQ5 <= VV4(23 downto 1) when MQ4(24) = ’0’ else MQR4(23 downto 1);
EQ <= "11111111" when INF3 = ’1’ else

30



EA4 - ED2 + "00000001" when ED2(7) = ’0’ else

"00000000";

Q <= MQ2(25) & EQ & MQ5;
end RTL;

A2 O0O0O0O000OO (u02koba/programs/VHDL/multiply.vhd)

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

use IEEE.std_logic_unsigned.all;

entity fpmul is
port ( CLK
FA
FB
Q
)3

end fpmul;

architecture RTL

MA1,
EA1,
MQ1, MQ2,
signal EQ1, EQ2,
signal EQ5, EQ6,
signal MQ
signal S1,

MA2,
EA2,

signal
signal
signal

begin

in std_logic;

in std_logic_vector(31 downto 0);

in std_logic_vector(31 downto 0);
: out std_logic_vector(31 downto 0)

of fpmul is

MB1, MB2 : std_logic_vector(23 downto 0);
EB1, EB2 : std_logic_vector(9 downto 0);
MQ3 : std_logic_vector(25 downto 0);
EQ3, EQ4 : std_logic_vector(9 downto 0);
EQ : std_logic_vector(7 downto 0);
std_logic_vector (22 downto O)

52, SQ ,ZERO FLAG Al1,ZERO_FLAG_A2,ZERO_FLAG_A3,
ZERD FLAG Bl ZERD_FLAG B2 ZERO_FLAG_ B3:

std loglc

MA1
MB1
EA1
EB1
S1

<=
<=
<=
<=
<=

’1’ & FA(22 downto 0);
’1’> & FB(22 downto 0);
"00" & FA(30 downto 23);
"00" & FB(30 downto 23);
FA(31) xor FB(31);

ZERO_FLAG_A1 <= 1’ when FA(22 downto 0) =
and FA(30 downto 23) = "00000000" else
) J .

0’;
ZERO_FLAG_B1 <= ’1’ when FB(22 downto 0)

and FB(30 downto 23)
JO};

process begin
wait until rising_edge( CLK );

MA2
MB2
EA2
EB2
S2

end

<= MA1;
<= MB1;
<= EA1;
<= EB1;
<= S1;
ZERO_FLAG_A2 <=
ZERO_FLAG_B2 <=

ZERO_FLAG_A1;
ZERO_FLAG_B1;

process;

process( MA2, MB2 )

variable TMQ : std_logic_vector (47
begin
T™Q := MA2 x MB2;
MQ1 <= TMQ(47 downto 22);
end process;
EQ1 <= "0011111111" when EA2(7 downto 0) =
"0000000000" when EA2(7 downto 0) =
EA2 + EB2 - "0001111111";
EQ2 <= "0011111111" when EA2(7 downto 0) =

""00000000000000000000000"

""00000000000000000000000"
"00000000" else

downto 0);

"11111111"
"00000000"

or EB2(7 downto 0)
or EB2(7 downto 0)

"11111111" or EB2(7 downto 0)
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"0000000000" when EA2(7 downto 0) = "00000000" or EB2(7 downto 0) = "00000000" else
EA2 + EB2 - "0001111110";

process begin

wait until rising_edge( CLK );

SQ <= 82;

MQ2 <= MQ1;

EQ3 <= EQ1;

EQ4 <= EQ2;
ZERO_FLAG_A3 <= ZERO_FLAG_A2;
ZERO_FLAG_B3 <= ZERO_FLAG_B2;

end process;

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

EQ5 <= "00000000" when EQ3(9 downto 8) = "11" else
"11111111" when EQ3(9 downto 8) = "01" else
EQ3(7 downto 0);

EQ6 <= "00000000" when EQ4(9 downto 8) = "11" else
"11111111" when EQ4(9 downto 8) = "01" else

EQ4(7 downto 0);

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);

EQ <= EQ5 when MQ3(25) = ’0’ else
E .

>

Q <= SQ & EQ & MQ;
end RTL;

A.3 ODooddoono (u02koba/programs/VHDL /Division.vhd)

library IEEE;

use IEEE.std_logic_1164.all;

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

entity fpdiv is

port (
CLK : in std_logic;
FA : in std_logic_vector(31 downto 0);
FB : in std_logic_vector(31 downto 0);
Q : out std_logic_vector(31 downto 0)
)3
end fpdiv;

architecture RTL of fpdiv is

signal MA, MB : std_logic_vector(23 downto 0);

signal MC, MCT, MCO: std_logic_vector(25 downto 0);
signal MQ : std_logic_vector(22 downto 0);

signal EA, EB, ECO, EC1l: std_logic_vector(9 downto 0);

signal ECOA, EC1A, EQ : std_logic_vector(7 downto 0);
signal S, SS, SSS, SQ: std_logic;

begin

———————————— < Floating-Point Division Algorithms >
process begin --1st step--

wait until rising_edge( CLK ); -- CLOCKOOOOOOOOO

MA <= °1’ & FA(22 downto 0); - 000000 vitO MAO (1+23bit)
MB <= ’1’ & FB(22 downto 0); -- 00000 pitO MBO (1+23bit)
EA <= "00" & FA(30 downto 23); -- OODOOODO bit O EADO (2+8bit)
EB <= "00" & FB(30 downto 23); -- O0ODO00O0O bitOd EBO (2+8bit)
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S <= FA(31) xor FB(31); - g0bgobogdy»itUdxer 0000000 sODOOOO0DOOO

bit O OO
end process;

process --2nd step--

variable TA, TB, REMAIN : std_logic_vector(24 downto 0); -- OO provcessO00OO0OOOOOO
begin
wait until falling edge( CLK ); -- CLOCKO O OODOOOOO

SS <=8; ——0O00vitO0O0O00O ssO

TA :=°0’ & MA; —— O000O0O0O0O00O0OO 1pit000 (1+24bit)

TB := ’0’ & MB; —— 0000 bitO00000O00O (1+24bit)

-——— 000 for loopO OO0 dbitO00O0OO0DOOOO 26pit00 ----
for index in 25 downto O loop -- index [ 2500 000 OO0 loop (indexOODO for loopOOODO

ood)
REMAIN := TA - TB; -- OO bit O OO
if REMAIN(24) = ’1° then --TA < TB O00O0O
MC(index) <= ’07; -- MC(index) D 00O 0ODOO
TA := TA(23 downto 0) & °0’; —— TAO 1bitO0O0OO0O
else —— TA > TB OO0O
MC(index) <= ’17; -- MC(index) D OO ODODO
TA := REMAIN(23 downto 0) & ’0’; —— ODDODOD0OO 1bit 0000000 TAO
end if;
end loop;
-—— 000 bitoodgd ----
MCT <= MC;

-——— 00000 vit000O0 -——-
if EA = "0011111111" or EB = "0000000000" then -- OO OO OO bit=MAX, 00 OO0O0O0O bit=MINI
goo

ECO <= "0011111111"; -- ECOO

EC1 <= "0011111111"; -- EC1 0 MAX

elsif EA = "0000000000" or EB = "0011111111" then -- O0ODOO0OO bit=MINI,JUOO00O0DODO bit=MAX
goo

ECO <= "0000000000"; -- ECOU

EC1 <= "0000000000"; -- EC1 0 MINI

else —— OO bit O MAX or MINIODOOODO
ECO <= EA - EB + "0001111110";
EC1 <= EA - EB + "0001111111";
end if;

-——— 00 vit0o0ogono ----
end process;

- 000000b
- 00000 bi

process begin --3rd step--

wait until rising_edge( CLK ); -- CLOCKOOOOOOOODO

SSS <= SS; - U0 pvitdOoOo0OO sssO

if MCT(25) = ’0’ then -0

MCO <= MCT + "00000000000000000000000001"; -- [

else - U000b»it000pitOOODOODOO
MCO <= MCT + "00000000000000000000000010"; -- [

end if; -—- 0

--——- 000 cased 20000 vitOO0OoQoOooOoOOO,00O0O0O000000 ----
case ECO(9 downto 8) is ——- TA < TB 00O 0O

when "11" => ECOA <= "00000000"; -- EA << EB OO0

when "01" => ECOA <= "11111111"; -- EA >> EB OO0

when others => ECOA <= ECO(7 downto 0); -- O OO0 ,ECO0O0 ECOAO (8bit)
end case;

case EC1(9 downto 8) is —— TA > TB 00O 0O
when "11" => EC1A <= "00000000"; -- EA << EB OO 0O
when "O01" => EC1A <= "11111111"; -- EA >> EB OO0
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when others => EC1A <= EC1(7 downto 0); -- OO0O0O ,EC10 EC1AO (8bit)

end case;

-———— 00 vit000000000O0,0000000000£0

end process;

process begin --4th step--

wait until falling_edge( CLK ); -- CLOCKOOOODOODOOO
SQ <= 8SS; - U0 vit0OOOOO sqU

if MCO(25) = ’0’ then -- TA < TB OO0O

MQ <= MCO(23 downto 1); ——- OO0 vitOOOOO0O0O00O MQO
EQ <= ECOA; -- OO0 vitOOOOO0OOOO EQO

else --TA > TB O0O0O

MQ <= MCO(24 downto 2); —— OO0 vitOOOO0O0OO00O MQO
EQ <= EC1A; - 00 vitO0O0O0OO0OO0O0O EQO

end if;

end process;

Q<=8SQ &EQ &MQ; -——- 0000000 float O

end RTL;

A4 0O0O00O0O00O0O00OO (]_StFPGA)(uOZkoba/programs/VHDL/fpgal.vhd)

library IEEE;

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

library metamor;

use metamor.attributes.all;

entity first is

port (

STB
DATA_BUS
ADRS_BUS

CTRL_BUS :
CALC_DONE :
OE_ALU

)3
attribute pinnum

attribute
attribute

pinnum
pinnum

in
ino
in

. out

in
in
in

. out
. out

ino

. out
. out

in

. out

of

std_logic;
std_logic_vector (15
std_logic_vector( 7
std_logic_vector( 7
std_logic_vector( 5
1
1
1

ut

std_logic_vector(
std_logic_vector(
std_logic_vector(
std_logic_vector( 1
std_logic_vector (31
std_logic_vector (16
std_logic_vector( 4
std_logic;
std_logic

ut

A : signal is

downto
downto
downto
downto
downto
downto
downto
downto
downto
downto
downto

0);
0);
0);
0);
0);
0);
0);
0);
0);
0);
0);

"BC23,BB24,BC25,BB26,BC27,BB28,BC29,BB30,

BC31,BB32,BC33,BB34,BC35,BB36,BC37,BB38" ;

BL
BH

is
is

: signal
: signal

"BC13,BB14,BC15,BB16,BC17,BB18,BC19,BB20";
"BC5,BB6,BC7,BB8,BC9,BB10,BC11,BB12";

attribute
attribute
attribute
attribute
attribute
attribute

attribute

attribute
attribute

pinnum
pinnum
pinnum
pinnum
pinnum
pinnum

pinnum

pinnum

pinnum

CL

of ADR

of

CLK :
OBF :
IBF :
ACK :
STB :

DATA_BUS

CTRL_BUS

signal
: signal
signal
signal
signal
signal

S_BUS

is
is
is
is
is
is

: signal is

: signal is

: signal is

IID22II ;
"AU23,AV24,AU25,AU33,AV34,AU35" ;
"AV18,AV28";

"AV20,AV30";

"AU19,A029";

"AU21,AU31";

"A5,B6,A7,B8,A9,B10,A11,B12,A13,B14,
A15,B16,A17,B18,A19,B20,A23,B24,A25,
B26,A27,B28,A29,B30,A31,B32,A33,B34,
A35,B36,A37,B38";

"F16,G19,F20,G21,F22,G23,F24,G25,F26,
G29,F30,G31,F32,G33,F34,G35,F36";

"G11,F12,G13,F14,G15";
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attribute pinnum of CALC_DONE : signal is "F10";
attribute pinnum of OE_ALU : signal is "G9";

end first;
architecture RTL of first is

component fpdiv is

port (

CLK : in std_logic;

FA : in std_logic_vector(31 downto 0);

FB : in std_logic_vector(31 downto 0);

Q : out std_logic_vector(31 downto 0)

)3

end component;
signal KEKKA : std_logic_vector(31 downto O );
signal WRITE_DATA_REG_L : std_logic_vector(31 downto 0 );
signal READ_DATA_REG_L : std_logic_vector(31 downto 0 );
signal WRITE_DATA_ACTIVE_BUF : std_logic;
signal A_REG2 : std_logic_vector(15 downto 0 );
signal ACK_BUF : std_logic_vector( 1 downto O );
signal STB_BUF : std_logic_vector( 1 downto 0 );
signal WRITE_DATA_ACTIVE : std_logic;
signal READ_DATA_ACTIVE : std_logic;
signal IN_CNT : std_logic;
signal OUT_CNT : std_logic;

type STATE_TYPE1 is
(DSTOP,DWAIT1,DWAIT2,DWAIT3,DWAIT4,DWAIT5,DWAIT6,DWAIT7 ,DWAITS,DWAITY,
DWAIT72,DWAIT82,DWAIT92,DPUSH_DATA,DSTART,DSTART2,DKEKKA_QUT,
DSAVE,DARRAY,DTWO_STR,DARRAY2,DTWO_STR2) ;

signal CURRENT_STATE1l : STATE_TYPE1;

signal NEXT_STATE1 : STATE_TYPE1;

type STATE_TYPE2 is
(STOP,PUSH_DATA1,PUSH_DATA2,PUSH_DATA3,KEKKA_OUT,WAIT1,WAIT2,WAIT3,
WAIT4,WAIT5,WAIT52,WAIT6,START, START2,RESET, TSTR,RESULT, SAVE,
ARRAY1,ARRAY2,DIV_BK);

signal CURRENT_STATE2 : STATE_TYPE2;

signal NEXT_STATE2 : STATE_TYPE2;

subtype VECTOR is std_logic_vector(31 downto 0);

type WORD is array (0 to 8) of VECTOR ;
signal MEM : WORD;

signal CNT1 : integer := 0 ;

signal CNT2 : integer := 0 ;

signal DATA_BUS_BUF : std_logic_vector(31 downto 0);

signal OE_BUF : std_logic;

constant cRESET : std_logic_vector( 4 downto 0):="00000";
constant cMEM_1 : std_logic_vector( 4 downto 0):="00001";
constant cMEM_2 : std_logic_vector( 4 downto 0):="00010";
constant cMEM_3 : std_logic_vector( 4 downto 0):="00011";
constant cCLK_STR : std_logic_vector( 4 downto 0):="00100";
constant cKEKKA_OUT : std_logic_vector( 4 downto 0):="01000";
constant cSTOP : std_logic_vector( 4 downto 0):="10000";
signal KA : std_logic_vector(31 downto 0);

signal KB : std_logic_vector(31 downto 0);

signal TWO_KA : std_logic_vector(31 downto 0);
signal TWO_KB : std_logic_vector(31 downto 0);
signal TWO_KC : std_logic_vector(31 downto 0);
signal DIV_FA : std_logic_vector(31 downto 0);
signal DIV_FB : std_logic_vector(31 downto 0);
signal DIV_Q : std_logic_vector(31 downto 0);
signal C_REG : std_logic_vector(31 downto 0);
signal C_REG1 : std_logic_vector(31 downto 0);
signal C_REG2 : std_logic_vector(31 downto 0);
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signal D_REG : std_logic_vector(31 downto 0);

signal D_REGl1 : std_logic_vector(31 downto 0);

signal D_REG2 : std_logic_vector(31 downto 0);

signal D_REG3 : std_logic_vector(31 downto 0);

signal D_REG4 : std_logic_vector(31 downto 0);

signal DIV_CNT1 : std_logic_vector(l downto 0) :="00";
signal DIV_CNT2 : std_logic :=’0’;

signal DIV_STR : std_logic :=’0’;

signal DIV_END1 : std_logic :=’07;

signal DIV_END2 : std_logic :=’0’;

signal TWO_CNT : std_logic_vector(2 downto 0) :="000";
signal TWO_CNT2 : std_logic :=’07;
signal TWO_STR : std_logic :=’0’;
signal TWO_STR2 : std_logic :=’07;
signal TWO_END1 : std_logic :=’0’;

signal TWO_END2 : std_logic :=’0’;

begin
fpdivision : fpdiv port map (CLK, FA=>DIV_FA, FB=>DIV_FB, Q=>DIV_Q);

DATA_BUS <= "ZZZZZZZZZ7Z7Z77Z77772727Z7772727Z227227Z7Z2ZZ" when OE_BUF = ’1’ else DATA_BUS_BUF;
OE_ALU <= QE_BUF;

A <= "Z7ZZ777777777777Z7Z" when ACK_BUF = "00" else A_REG2;

ACK_BUF <= QBF;
ACK <= ACK_BUF;
STB <= STB_BUF;

———————— gooooo
process ( BL(0),BL(3),0BF,IN_CNT) begin
if OBF’event and OBF = "11" then
if BL(3) = ’1’ then
if IN_CNT = 0’ then

IN_CNT <= ’1’;
WRITE_DATA_ACTIVE_BUF <= ’0’;
WRITE_DATA_REG_L(15 downto 0) <= A;

elsif IN_CNT = ’1’ then
IN_CNT <= ’0’;
WRITE_DATA_REG_L(31 downto 16) <= A;
WRITE_DATA_ACTIVE_BUF <= ’17;
end if;
end if;
end if;

if BL(0) = ’1’ then
IN_CNT <= ’0’;
WRITE_DATA_ACTIVE_BUF <= ’07;
end if;
end process;

process (CLK) begin
if falling_ed%e (CLK) then
WRITE_DATA_ACTIVE <= WRITE_DATA_ACTIVE_BUF;
end if;
end process;

————————— oooooooooon
process (WRITE_DATA_ACTIVE,BL(0)) begin
if rising_edge (WRITE_DATA_ACTIVE ) then
MEM(CNT1) <= WRITE_DATA_REG_L;
CNT1 <= CNT1 + 1;

elsif rising_edge(CLK) then
if DIV_END1 = ’1’ then
MEM(3) <= C_REG1;
MEM(6) <= C_REG2;

elsif DIV_END2 = ’1’ then
MEM(7) <= C_REG1;
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elsif TWO_END1
MEM(4) <=
MEM(5) <=
MEM(7) <=
MEM(8) <=

elsif TWO_END2
MEM(8) <=

= 71’ then
D_REG1;
D_REG2;
D_REG3;
D_REG4;

= ’1’ then
D_REG1;

end if ;
end if;

if BL(0) = ’1’then
CNT1 <= 0;
end if;

end process;

process (CLK)begin
if fallin%_ed e (CLK) then
case CURRENT_STATE1l is

when DSTART =>
KA <= MEM(0);
KB <= MEM(3);
NEXT_STATE1 <= DPUSH_DATA;

when DSTART2 =>
KA <= MEM(4);
KB <= MEM(7);
NEXT_STATE1 <= DPUSH_DATA;

when DPUSH_DATA =>
DIV_FA <= KB;
DIV_FB <= KA;
NEXT_STATE1 <= DWAIT1;

when DWAIT1 =>
NEXT_STATE1 <= DWAIT2;

when DWAIT2 =>
NEXT_STATE1 <= DWAIT3;

when DWAIT3 =>
NEXT_STATE1 <= DWAIT4;

when DWAIT4 =>
NEXT_STATE1 <= DWAIT5;

when DWAITS =>
NEXT_STATE1 <= DWAIT6;

when DWAIT6 =>
NEXT_STATE1 <= DKEKKA_OUT;

when DKEKKA_QUT =>
C_REG <= DIV_Q;

NEXT_STATE1 <= DSAVE;

when DSAVE =>
if DIV_CNT1 = "00" then
C_REG1 <= C_REG;
DIV_CNT1 <= "01";
KB <= MEM(6);
NEXT_STATE1 <= DPUSH_DATA;

elsif DIV_CNT1 = "O1" then
C_REG2 <= C_REG;
DIV_CNT1 <= "10";
NEXT_STATE1 <= DWAIT7;

elsif DIV_CNT1 ="10" then
C_REG1 <= C_REG;
NEXT_STATE1 <= DWAIT72;
end if;

37



when DWAIT7 =>
NEXT_STATE1

when DARRAY =>
DIV_END1 <=
NEXT_STATE1

when DWAIT8 =>
DIV_END1 <=
NEXT_STATE1

when DTWO_STR =>
TWO_STR <=
NEXT_STATE1

when DWAIT9 =>
TWO_STR <=
NEXT_STATE1

when DWAIT72 =>
NEXT_STATE1

when DARRAY2 =>
DIV_END2 <=
NEXT_STATE1

when DWAIT82 =>
DIV_END2 <=
NEXT_STATE1

when DTWO_STR2 =>
TWO_STR2 <=
NEXT_STATE1

when DWAIT92 =>
TWO_STR2 <=
NEXT_STATE1

when DSTOP =>
NEXT_STATE1

end case;
end if;

if BL(0) = ’1’then
DIV_END1 <= ’0’;
DIV_END2 <= ’0’;
TWO_STR <= ’0’;
DIV_CNT1 <= "00";
DIV_CNT2 <= ’0’;

end if;

end process;

<= DARRAY;

117,
<= DWAITS;

)0);
<= DTWO_STR;

<="DWAITY;

<="DSTOP;

<= DARRAY2;

Jl)

<= DWAITS2;

)O);
<= DTWO_STR2;

)1);
<= DWAIT92;

207 ;
<= DSTOP;

<= DSTOP;

---------- ond FPGA 000000000

process  (CLK) begin

if falliné_ed e(CLK) then
U

RRENT_STATE2
when START =>

case

is

TWO_KA <= MEM(1);
TWO_KB <= MEM(3);
TWO_KC <= MEM(4);
NEXT_STATE2 <= RESET;

when START2 =>
TWO_KA <= MEM(5);
TWO_KB <= MEM(7);
TWO_KC <= MEM(8);
NEXT_STATE2 <= RESET;

when RESET =>
OE_BUF <= ’17;
CTRL_BUS <=cRESET;
NEXT_STATE2 <= PUSH_DATAI1;

when PUSH_DATA1 =>
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DATA_BUS_BUF <= TWO_KA;
OE_BUF <= ’0’;

CTRL_BUS <= "00001";
NEXT_STATE2<= WAIT1;

when WAIT1 =>
OE_BUF <= ’17;
NEXT_STATE2<= PUSH_DATA2;

when PUSH_DATA2 =>
DATA_BUS_BUF <= TWO_KB;
OE_BUF <= ’07;
CTRL_BUS <= "00010"'
NEXT_STATE2<= WAIT2;

when WAIT2 =>
OE_BUF <= ’17;
NEXT_STATE2<= PUSH_DATA3;

when PUSH_DATA3 =>
DATA_BUS_BUF <= TWO_KC;
OE_BUF <= ’0’;
CTRL_BUS <= "00011"'
NEXT_STATE2<= WAIT3;

when WAIT3 =>
NEXT_STATE2<= TSTR;

when TSTR =>
CTRL_BUS <= "00100";
NEXT_STATE2<= WAIT4;

when WAIT4 =>
if CALC_DONE = ’1’ then
NEXT_STATE2 <= KEKKA_QOUT;

else
NEXT_STATE2 <= WAIT4;
end if ;

when KEKKA_OUT =>
CTRL_BUS<= cKEKKA_OUT;
OE_BUF <= ’17;
NEXT_STATE2<= RESULT;

when RESULT =>
D_REG <= DATA_BUS;
CTRL_BUS <= cSTOP;
NEXT_STATE2<= SAVE;

when SAVE =>
if TWO_CNT = "000" then
D_REG1 <= D_REG;
TWO_KA <= MEM(2);
TWO_KC <= MEM(5);
TWO_CNT <= "001":
NEXT_STATE2 <= RESET;

elsif TWO_CNT = "001" then
D_REG2 <= D_REG;
TWO_KA <= MEM(1);
TWO_KB <= MEM(6) ;
TWO_KC <= MEM(7);
TWO_CNT <= "010" .
NEXT_STATE2 <= RESET;

elsif TWO_CNT = "010" then
D_REG3 <= D_REG;
TWO_KA <= MEM(2);
TWO_KC <= MEM(8);
TWO_CNT <= "011".
NEXT_STATE2 <= RESET;

elsif TWO_CNT = "O11" then

D_REG4 <= D_REG;
TWO_CNT <= "100";
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NEXT_STATE2<= ARRAY1;

elsif TWO_CNT = "100" then
D_REG1 <= D_REG;
NEXT_STATE2<= ARRAY2;
end if;

when ARRAY1 =>
TWO_END1 <= ’17;
NEXT_STATE2<= WAIT5

when WAIT5 =>
TWO_END1 <= ’07’;
NEXT_STATE2<= DIV BK;

when DIV_BK =>
DIV_STR <= ’17;
NEXT_STATE2<= WAITG

when WAIT6 =>
DIV_STR <= ’0’;
NEXT_STATE2<= STOP;

when ARRAY2 =>
TWO_END2 <= ’17;
NEXT_STATE2<= WAIT52

when WAIT52 =>
TWO_END2 <= ’07;
NEXT_STATE2<= STOP

when STOP =>
NEXT_STATE2 <= STOP;

when others =>
NEXT_STATE2 <= STOP;
end case;
end if;

if BL(0) = ’1’ then
TWO_CNT <= "000";
TWO_CNT2 <= ’0’;
TWO_END1 <= ’0’;
TWO_END2 <= ’0’;
end if;

end process;

—————————— oooooooo
process (CLK,BL(0),BL(2))begin
if BL(0) = ’1’ then
CURRENT_STATE1 <= DSTOP;
CURRENT_STATE2 <= STOP;

elsif rising_edge(CLK) then
if BL(2) = ’1’ then
CURRENT_STATE1 <= DSTART;
CURRENT_STATE2 <= NEXT_STATE2;

elsif DIV_STR = ’1’ then
CURRENT_STATE1 <= DSTART2;
CURRENT_STATE2 <= NEXT_STATE2;

elsif TWO_STR = ’1’ then
CURRENT_STATE1 <= NEXT_STATE1;
CURRENT_STATE2 <= START;

elsif TWO_STR2 = ’1’ then
CURRENT_STATE1 <= NEXT_STATE1;
CURRENT_STATE2 <= STARTZ2;

else
CURRENT_STATE1 <= NEXT_STATE1;
CURRENT_STATE2 <= NEXT_STATE2;
end if;
end if;
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end process;

ooad
process (IBF, BL(0),BL(7),0UT_CNT) begin
if BL(0) = ’1’ then
OUT_CNT <= ’0’;
A_REG2 <= "0000000000000000";
STB _BUF <= "11";
READ _DATA ACTIVE <= ’07;

elsif fallin%_edge(BL(?)) then
if OUT_CNT = ’0’ then
OUT_CNT <= ’17;
STB_BUF <= "00"’
A_REG2 <= READ_DATA_REG_L (15 downto 0);

else
QUT_CNT <= ’0’;
STB_BUF <= "Q0";
A_REG2 <= READ_DATA_REG_L (31 downto 16);
end 1f
end if;

if IBF = "11" then
STB_BUF <= "00";
READ_DATA ACTIVE <= 717,
end if;
end process;

——————— 000oooo
process (BL(1),BL(0)) begin
if rising_edge(BL(1)) then
READ_DATA_REG_L <= MEM(CNT2);
CNT2 <= CNT2 + 1;
end if;

if BL(0) = ’1’ then
CNT2 <= 0;
end if;
end process;
end RTL;

A.5 OO0000000O (zndFPGA)(u02koba/programs/VHDL/fpgaZ.Vhd)

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

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

port (
CLK : in std_logic;
DATA_BUS : inout std_logic_vector(31 downto 0);
ADRS_BUS : in std_logic_vector (16 downto 0);
CTRL_BUS : in std_logic_vector(4 downto 0);
CALC_DONE : out std_logic;
OE_ALU : in std_logic
)3

attribute pinnum of CLK : signal is "AY22";

attribute pinnum of DATA_BUS : signal is "BC5, BB6 BC7,BB8,BC9,BB10,BC11,BB12,
BC13 BB14 BClS BB16 BC17,BB18,BC19,
BB20,BCQS,BB24,BC25,BB26,BCQ7,BB28,
BC29,BB30,BC31,BB32,BC33,BB34,BC35,
BB36,BC37,BB38";

attribute pinnum of ADRS_BUS : signal is "AU15,AV18,AU19,AV20,AU21,AV22,AU23,
Av24 ,AU25,AV28,A029,AV30,AU31,AV32,
AU33,AV34,AU35";
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attribute pinnum of CTRL_BUS : signal

is "AV10,AU11,AV12,AU13,AV14";

attribute pinnum of CALC_DONE : signal is "AU9";
attribute pinnum of OE_ALU : signal is "AV8";
end second;
architecture RTL of second is
component fpmul is
port(
CLK : in std_logic;
FA : in std_logic_vector(31 downto 0);
FB : in std_logic_vector(31 downto 0);
Q : out std_logic_vector(31 downto 0)
)3
end component;
component fpsub is
port (
CLK : in std_logic;
FA : in std_logic_vector(31 downto 0);
FB : in std_logic_vector(31 downto 0);
Q : out std_logic_vector(31 downto 0)
)3
end component;
signal MUL_FA : std_logic_vector (31 downto
signal MUL_FB : std_logic_vector (31 downto
signal MUL_Q : std_logic_vector (31 downto
signal SUB_FA : std_logic_vector (31 downto
signal SUB_FB : std_logic_vector (31 downto
signal SUB_Q : std_logic_vector (31 downto
signal DATA_BUS_BUF : std_logic_vector (31 downto
signal DATA_BUS_REG1 : std_logic_vector (31 downto
signal DATA_BUS_REG2 : std_logic_vector (31 downto
signal DATA_BUS_REG3 : std_logic_vector (31 downto
constant cRESET :std_logic_vector:= "00000";
constant cMEM_1 :std_logic_vector:= "00001";
constant cMEM_2 :std_logic_vector:= "00010";
constant cMEM_3 :std_logic_vector:= "00011";
constant cCLK_STR :std_logic_vector:= "00100";
constant cKEKKA_OUT :std_logic_vector:= "01000";
constant cSTOP :std_logic_vector:= "10000";

type STATE_TYPE2 is
(STOP,KEKKA_OUT,FSUB, QSUB, FMUL , QMUL , WAIT1,WAIT2,WAIT3,WAIT4,WAIT5,

WAIT6,WAIT7,START,RESET) ;

: std_logic_vector (31 downto 0);
: std_logic_vector ( 4 downto 0);
: std_logic_vector (31 downto 0);

signal CURRENT_STATE2 : STATE_TYPE2;
signal NEXT_STATE2 : STATE_TYPEZ2;
signal sagua

signal CTRL_BUS_BUF

signal DATA_BUS_REG _
signal WRITE_DATA_ACTIVE : std_logic;
signal CS : std_logic;
signal CS2 : std_logic;
begin

multiplier :

subtract

CTRL_BUS_BUF <= CTRL_BUS;

DATA_BUS <= "ZZZZZ7Z7Z77777277727777277272772727772772" when OE_ALU

process begin
if CTRL_BUS = cRESET then

SAGUA <= (others => ’0’);
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0);
0);
0);

0);
0);
0);

0);
0);
0);
0);

fpmul port map (CLK, FA=>MUL_FA, FB=>MUL_FB,
: fpsub port map (CLK, FA=>SUB_FA, FB=>SUB_FB,

Q=>MUL_Q) ;
Q=>SUB_Q) ;

= ’0’ else DATA_BUS_BUF;



elsif OE_ALU= ’0’ then
SAGUA <= DATA_BUS;

end if;
end process;

process (CTRL_BUS_BUF,CLK) begin
if rising_ed%e(CLK) then
case CTRL_BUS_BUF is

when cRESET =>
DATA_BUS_BUF <= (others => ’0’);
DATA_BUS_REG1 <= (others => ’0’
DATA_BUS_REG2 <= (others => ’0’
8éTA_BU8 REG3 <= (others => ’0’

<= );

when cMEM_1 =>
DATA_BUS_REG1 <= SAGUA;

when cMEM_2 =>
DATA_BUS_REG2 <= SAGUA;

when cMEM_3 =>
DATA_BUS_REG3 <= SAGUA;

when cCLK_STR =>
CS <= "1’

when cKEKKA_QOUT =>
DATA_BUS_BUF <= SUB_Q;

when cSTOP =>
NULL;

when others =>
NULL;
end case;
end if;
end process;

process (CLK)begin
if rising_edge(CLK) then
if CTRL_BUS = cRESET then
CALC_DONE <= ’0’;

elsif WRITE_DATA_ACTIVE = ’1’ then
CALC_DONE <= ’1’;
end if;
end if;
end process;

process (CLK) begin
if fallin%_ed e(CLK) then
case CURRENT_STATE2 is
when START =>
NEXT_STATE2 <= FMUL;

when FMUL =>
MUL_FA <= DATA_BUS_REG1;
MUL_FB <= DATA_BUS_REG2;
NEXT_STATE2 <= WAITI1;

when WAIT1 =>
NEXT_STATE2 <= FSUB;

when FSUB =>
SUB_FA <= DATA_BUS_REG3;
SUB_FB <= MUL_Q;

NEXT_STATE2 <= WAIT2;

when WAIT2 =>
NEXT_STATE2 <= WAIT3;

when WAIT3 =>
NEXT_STATE2 <= QSUB;
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when QSUB =>
WRITE_DATA_ACTIVE <= ’1°;
NEXT_STATE2 <= STOP;

when STOP =>
WRITE_DATA_ACTIVE <= ’0’;
NEXT_STATE2 <= STOP;

when others =>
NEXT_STATE2 <= STOP;

end case;
end if;

if CTRL_BUS = cRESET then
WRITE_DATA_ACTIVE <= °0’;
end if;

end process;

process(CLK,CS) begin
if risin _edge(CLK) then
if CS = ’1°then
if CS2 = ’0’then
CURRENT_STATE2 <= START;
CS2 <= ’17;

elsif CTRL_BUS = cRESET then
CURRENT_STATE2 <= STOP;
CS2 <=’0";

1se
CURRENT_STATE2 <= NEXT_STATE2;
end if;
end if;
end if;
end process;
end RTL;
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library IEEE;
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use IEEE.std_logic_unsigned.all;

library metamor;
use metamor.attributes.all;

gbOoboovaDLOOODOOOODoOoobboODOOOmetamor 00O O0O0O0OO0OOOOOO
0 0O PeakFPGA [0 Synopsys library U0 OO0 00000000 O0OOCOODO
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O000O0OentityOOOODOODOFPGADOODOODOODODOOODOODOODO

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 ‘‘D22’7;

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;

O0OentityOOODOODO0OOOODOOOOODOFPGAODODODOODODOODOOOODOO
Oo0ooboOo0oboooooobobooooboDbooobOodportdD FPGADODODODOODODDO
OOFPGAOOOODOOOODOOOODO MODOOOOODOOOOOOtDOODODOOOO
inout UOOODOO

O00 attribute U0 0O O0OO00OOODOO

architecture RTL of count is

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

begin

end RTL;

OO0 architecture UOD 0O O0OO0O00O00000OOcount OO0 entity 0O 0O OO0O0O
O0begnOO0O0OO0O0OO0OSsignal D00 O0OObegm OO0 OOO0OOOOOOOOO
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B.1.2 VHDLOOOOOOUO
OOoovHDLOOOOOO0OODOOoDboboooogonog

e 000 PeakFPGADODODODOO

0 B.1: PeakFPGA O OO 2!

e “File” 00O “New Project” 00D O

0 B2: “000070 ‘0000000 2

e 100DDDOOODDDOOOODDOODODOOO”Add Module” 0OODODOOOODO
O000000DODOO"The Project has not been saved. Save it now?” 0000 OO
007’0K’ 0000000000000 0000000000O0OACC(*acc)DOD0OOOO
000000000000 ACCOODobooboOooboooooooooboooooo
00000000000 naisekilaccOOOODODOOOOODOOOODOODOOOOOO

21y02koba/eps/peakfpga.eps
22102koba/eps /select.eps
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P e

eI [ T e ] _eeas |

0 B3: “00oog”?

e JIO0ODODODO “ODO”00O0O0O0O0O0OOOUODODUODODODDOODODOOO VEHDLOOOOO
000000000000 000000000D0DO000 “File 000000000 “New
Module” OODDOO0OO0OO0ODO B4O0OOO0O0O0ODO “Cleate Blank Module” 0 00O OO O
OddddooooooooooooooooobobobooooooOoOooO VHDL O
00000 VEHD(*vhd) 00 0000000000000 0000000000000
ooooo

0 B.4: “NewModule” 0 00O

e VHDLOUOUOUOO VHDLOOOOOOOOOOOODOOODDOOOOOOOOO”COMPILE”
gbbodgbogbouoobboobbooboboboobboobbooboboo
gobooboobobobbobooboooboobuoobuoobobobo vebLobooo
gbobbooogbbbuoogooo

Z3102koba,/eps/open.eps
243102koba/eps/newmodule.eps
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e JJDDUDDOUDOUOUDOUDOUOLODUODDODODODO”Option” OO ”Synthesize”
00000000bobobbo0o0o0ooooooooobobbgdrDevice Family” O
07 Altera all Devices (EDIF)” 00 000000000000 O ”Include Synopsys Li-
brary” D 0000000

0B5O0O0OOOOO%

e N0 OUODODODODOUDODOODOO “ODDOO” O “Synthesize” JOODODOODOO
gbobobobobobobobobuoobobobobobooooboboooon
gbogoog EbFrO0boobooboon

WETAMOA VHDL Logpe Cosrgebat 141 (07200

Cogrgsght |01 1320700 Froed ndamalioeal L) AF Fights Passarsed
Compuing lqr Alste, Wecioosliclssce

makae

s nhoinis “maf”

l obroicia e
gl

0 B6: 0000

e 000D DODOOOOUOLODODOVHDLOODDOO200000DLDOO0DLDOODOOO
0000000000000 b00bO000000o0nDg component OO O function O

Z51102koba,/eps/syn.eps
26u02koba/eps /ronri.eps
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00000bO000bOO00D0DDOO00o0bOo00o0ob0o0o0obDo0OooDoOooooooooo
0 0O “Rebuild Hierarchy” 00000000000 O00ODOO0ODOO “Show Hieralchy” O O
00000000 component [ function0 000000000 OOOVHDLODOOODO
000000000 “Rebuild Hierarchy” OO OO O0OOO0OOOOOOOO

Elh- Edrt Im'rllh Emrhu !['ndm
BEs@paos=o+

DULE TESTWHD
= B ENTITY TEST [TESTWHD]

ARCHITECTURE RTL [TEST.VHD)
WO ILE TTESTVHD
[ EMTITY TTEST [TTESTWHL]
= [Bh ARGHITECTURE TESTBEMGH [TTESTAVHO]

B[ COMPONENT DUT [TTESTWHDI
[ ENTITY TEST [TESTVHD)

5
H Show Hierarchy

Febuild Hizrarchy

0O B7 0000007

B.1.3 vHDLOOOOUOOOOOO

gboobo veEbLOOoDOOoDoOOobOooboogo

std_logicO OO OO0

gogd
signal A : std_logic_vector(16 downto 0);
0000000000000 O0 CNTODOODOO ‘1000 ”00000000000000001” ODOOO
good
if CNT = "1’ then
A = A + “000000000000000017;
end if;

2T02koba,/eps/link.eps
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000000000000 O00000OO0O0OCNTO 1'ODO000oboooooo11000
00oooOoOooooooooo Q1°bb00o0o0ooobbo0oooooobooooooon
000000000 CNTO 1*0b000bo0oDbOo0oDbOodooOooboooooooon
ogogooo

if rising_edge(CNT) then

A = A + “000000000000000017;

end if;

CNTOOODOOOOODDODDOOOOoooDO 1oboobooooobbooooooboooon

googo

000 stdlogicvector UD DD OOODDOO0OODOO0ODOOODODOO 32bit00nnO0On
000000 Max+Plus2000000000000DO0OO0ODOOOO0ODOOODO0ODOOOO
O0O00oog3hitdoooonooonooooon
signal A : std_logic_vector(31 downto 0);
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B.1.4 PeakFPGAOUOUOOOOOODOOOO

gbooooooboooooboooobobgoboobob veDLOOOooooooo
gboooobooob vEDLOODOooooooboobooobooobuoonoo portdg
O00000O0signal DO O0OD0O0OO0OO0OO0ODport000oooooonoon DUTODO
begnJODOOOOOOOproecssUO0O00OOOOOOOOODODOOOODODOOODOOOOO
OobovHDLOOODOOOO0OOO0O0DODODOO0bOOo00ooobooOoDO “Rebuild Hierarchy”
gbobooobdboboobobooboboobobobobooobooveEbLObDoooon
gboboovHeHbLobooboboooobobooobo BLoobooobobooooooo
O0ABHOOOODOODO VHDLOOOODOODO

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;--0 000
A : inout std_logic_vector (15 downto 0);--A000O0O02000
BL : in std_logic_vector ( 7 downto 0);--BOODOOOOODO
BH : out std_logic_vector ( 7 downto 0 )--BOOOOOOODO
)3
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";
end test;

architecture RTL of test is

begin
process (BL,CLK) begin
if falling edge(CLK) then
case BL is--BL 0000000
when "00000000" =>-- BL [ ’’00000000’’ OO
A <= "0000000000000000" ;--A [ ’’0000000000000000°°

goo
BH <= "00000000";--BH [ ’>00000000°’’ OO0O
when "00000001" =>-- BL [ ’’00000001’’ OO
A <= "0000000000000001";--A [0 >’>0000000000000001°
ggd
BH <= "00000000";--BH [ *>00000000°’ OO O
when "00000010" =>-- BL [ ’’00000010’’ OO
A <= "0000000000000010";--A [0 ’>’0000000000000010° "’
goo
BH <= "00000000";--BH [ >>00000000°’> 00O
when "00000011" =>-- BL [J ’’00000011’’> 0O 0
A <= "0000000000000011";--A [0 ’>’0000000000000011° "
goo

BH <= "00000000";--BH O ’’00000000’’> O00O0O
when others =>-- BL JO0O0O0O0O
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BH <= "11111111";--BH O °’11111111°>° 00O
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;--0000
A : inout std_logic_vector (15 downto 0);--A000O002000
BL : in std_logic_vector ( 7 downto 0);--BOOOODOOODO
BH : out std_logic_vector ( 7 downto O )--BOOOOOOOO
)

end component;

signal CLK : std_logic;--0 000
signal A : std_logic_vector (15 downto 0);--A00O000O2000
signal BL : std_logic_vector ( 7 downto 0);--BOOOOOODOO
signal BH : std_logic_vector ( 7 downto O );--BOOOO

ooo»

begin

DUT : test port map (CLK,A,BL,BH);-- DO UOOOOOODOOO
goooogoo
process begin-- U0 OUOO0O0O0OOO0OO 20ns
).

CLK <=’
wait for 10 ns;--Low [ 10ns 00O
CLK <= ’1’;

wait for 10 ns;--High [ 10ns [0
end process;

process begin -0 0000000000000
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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gobboogobobuoogobobbooobbobboooobboooobbboog
OO00oboOo vVHDLOOOOODODODOoOOoOODORebulidd ODODOOOOODOOOOODOOO
O00DO0ODO0O00O00D000 “Simulation” 00O "Load Selected” D00 O0O0O00OO0OOOODO
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‘OO00b0”0b00booboobobobooboobooobOoobOoobOoboboobDOobobooon
gooooo«“fobooo’bbooboobo0 *GorboobouoboooooobobooobooobDob
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281102koba/eps/simyu_face.eps
29u02koba,/eps/logic.eps
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B.2 Max+PLUS2

OoooooOboo0ooooo FPGADOOOODODOODOOOODOOOODOOOOODODO
Oob0ooooooboooboobobOMax+PLUS2000000D000O00O00 “File” O “Open”
Ooo0ooobDEDFOODOODODOOO

0 B.10: Max+Plus20 00000 30

00 “Assign” 0 “Device” OO DOOOOODOOOOOO FPGADODODOODOOOODOODO
EPF10KGC503-40 000000000000 000OD0O0O0O00OO “Devaice Options” 0 00O O
gboobooboboboo

0 Bl1l:000O0O0oO0O 3

30u02koba/eps/max_open.eps
31u02koba/eps/max_edit.eps
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OO0D0D0D0000 “MAX+pluslIO O “Compiler” OO0 O0O00O000OODOOODOOODOODODO
ooodO0tart” 0000000
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B B e ] [ e
& _ H - —
[ ] =]

0 Bl12: 0000000 32

O00o00ooooooTITFOOOO0O0O0OO0ODODOOOOODODOCOOO FPGAOOOOOO
gboogbod

32u02koba/eps/max_com.eps
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B.3 FPGAUOOOODOOOOOOOO

OO boSObOoOobOoooobooo TTroobobooobbO0bbooboobD coooo
O00 FLEX1I0K OODOUODO naisekiOD O OO00O00 TTFOOOOOO

cd ¢:\FLEX10K\naiseki(O 00O 0OO000000000O)
000000000000000000000000000
flex10k *** ttf(*** O TTF 0000000)

gbogobooboobobbobobooboo

o= ol 55 &7 Al

0 B13: 0000000000 3

33102koba/eps/dos.eps
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0 O0C 0000000 CH++DBuilderld
HEEEN

C1l 0OoOoo

OO00obO0bO0oO00o0ob0obOOobO0oobUooOOobOFPGADODODODOOODODODODOOD
00000 B|00000PPIS/S 0 2000000ISADDDDODOOODOOOOOO (0O
00 @300 000000000 C++Builder 00O OOOO

C.2 0O00OoOg

C.2.1 OOO0OODOOOOO

OO0 C++Builder OO O0OO0OD0O0ODOODOOOOOOOOODOODOO

BASES8255.h

PORT95.dcu

PORT95.hpp
PORT95.0BJ
PORT95.PAS

BASE&255.h 0 000000000 0DODO0ODLO0ODO0ODO0OLOO0bOOOOobOOoLOoOoLObOUObOOO
OOPORTO.hppU OO0 OODOODOOOOODOODOOOOODOOD 20000000000
gobbooobobobuoogbbouoobboboobobboooboobuooobbbuooon
goboboood
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 hdree " faurefd-" §

0 C1: C++BUilder 0D OO O0OO0OOOOOODOOOO 3

OO0 C++Builder O ODOOO0O0OOCH++Builder D OO O0D0DODOODOOOODOODOOODOOO
00 c1ooOo***EXED PORT9.0BJO D000
O000000oooo**cpp000000ODOODOOOOOOODODO

BASES8255.h
PORT95.hpp

000 C++Builder D00 OO0OO0OODOODOOOOODOO

C.2.2 0O0O0O0OO
gobbobooooobbooogbobod

PortWiteByte(D OO O,00000)
PortReadByte(D O O O)

PortWiteWord(0 D00 ,00000)
PortReadWord(D O O O )

Byte 0 8bit0 Word 0 16bit 0000000
0000 000000 A(AHAL),BHBLCTRLHCTRLLOOOOOOOOOOO PPIS255
ooooooon

o A(AHAL)
ADDDDOOOOOOOO 16bit

e B H
BHOOOOOOOPCOOOOOOOAO 8bit

e B L
BLOOOOOOOPCOOOOOOOOAO 8bit

e CTRL_H
ABOOOHighOOOODOOOODOOOOOOORD 8bit

34u02koba/eps/C++_face.eps
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e CTRL_L
ABOOUO LowOOODOOOOOOODOOODDO 8bit

oo000 O0OoolebbbObDODODOODDD BLO “0o0000010"000000000O0 PortWrite-
Byte(B_L,0X02) DO ODO0X’'00 1600000000000

C.23 0O00O0DDOOOODOOO

pCOODODOODODODOOOOADOCOCOOOOO6hitD0000O0O0O0O0O0OOOUOOOCH+DBuilder
O0000000000000000Imt0 (0D00)0fleat0 (DOODODODODOO)ODODOOO
O32bit 0000000000 0O0O0ODO0ODO0OOOhitdO0D0oDOOooooogon

e 32bit 00 16bit0 OO0
coopooooooo
float datal;
datal O float O O 0O O
ddatal= (unsigned short&*)datal;
datal OO0 D DO00O0O0OODDODOO0O0O0ODODO0OO ddatal DO OO
recordll =*ddatal;
ddatal 000000000000 0O0O0O0O0OO0O0O recordllDODODODOOONO 32bit [
Oogoo1ebitd O OoOn
recordhl =*(ddatal+1);
(ddatal+1) 00 0000000000000 00000 recordllD 00000 0ONO 32bit
gooogilebit0oodnon

FFLAZR

ddatal ddatal+1 datal+2
T{iE16bit L {ir 16bit
datalc AT LWET—5M7 FLA

0 C2:000000000073

e 16bit 0 32bit0 OO O
unsigned short res[1];

35u02koba /eps/divide.eps
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res[0],res[1] 0 0 0 O O O O unsigned short O O 16bit) O O O
res[0]=PortReadWord (P _A);
res[1]=PortReadWord(P_A);

2000000000 1wbit000O00OOOd
Memo3-Lines-Add(”FPGA="+FloatToStr(*(float*)res));
resJUO0O000O0ooooooooon

e U OODODODO
OOooooooob 3a2pit0onog

fEsE (sbvil=E {F & 23bi)=M
0000000000000000000000000000000
#%nmus
F=5|2A(E_ﬂﬁ:EEt X1.M (offset=127)

0 C3: 0000000036

32bit0 000

— OO 1bit
1000b00obooboobond

— 00O 8bit
OO000D00O00O08hitdD offset OO OO 8bit OO ‘01111111700 00OODO
goboooood

— 00O 23bit
00000000000000 1000000000000000 10 23bit000
000 2°'to2t2g2=3, 263 00000000000 0000000no0noon
ooQ
oooooo

‘11000000111000000000000000000000°
gobooogd

36u02koba,/eps/float.eps
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(_1)*2(129—offset(127))*(1+(1*2—1)+(1*2(—2))):_7

oooobbooboooboOoboOoOoboOobOo32pkitdb oooboooooooooo
goobooboobboob obOoob

e JUDOODDOODOO 20000000 DLODOLOODLDOODLOODO
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0 UOD CH++DBuilder DO O 0OOOO
L[

D.1 FPGAOOOOOOOO (u02koba/programs/C++ /LU-FPGA.cpp)

#include <vcl.h>
#pragma hdrstop

#include "flaot_adder.h"
#include"BASE8255.h"
#include"port95.hpp"

e ————— e
#pragma package(smart_init)

#pragma resource "*.dfm"

TForml *Forml;

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

void __fastcall TForml::FormCreate(TObject *Sender)

PortWriteWord (P_CTRL_L,0xcO0);
PortWriteWord (P_CTRL_H,0xc2) ;

void __fastcall TForml::Button1Click(TObject *Sender)
{

PortWriteByte(P_BL,0x01);

PortWriteByte (P_BL,0x00) ;

datal=float (random(100))+float (random(50))/(float (random(100))+1);
Edit1->Text=FloatToStrF(datal,ffGeneral,7,0);

ddatal= (unsigned short *)&datal;

recordll =x*xddatal;

recordhl =*(ddatal+1);

PortWriteByte (P_BL,0x08) ;

PortWriteWord(P_A,recordll);

PortWriteWord(P_A,recordhl);

PortWriteByte (P_BL,0x00) ;

datal= float(random(100))+float(random(50))/(float (random(100))+1);
Edit2->Text=FloatToStrF(datal,ffGeneral,7,0);

ddatal= (unsigned short *)&datal;

recordll =xddatal;

recordhl =x(ddatal+1);

PortWriteByte (P_BL,0x08) ;

PortWriteWord(P_A,recordll);

PortWriteWord(P_A,recordhl);

PortWriteByte (P_BL,0x00) ;

datal= float(random(100))+float(random(50))/(float (random(100))+1);
Edit3->Text=FloatToStrF(datal,ffGeneral,7,0);
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ddatal= (unsigned short *)&datal;
recordll =xddatal;

recordhl =x(ddatal+1);
PortWriteByte (P_BL,0x08) ;
PortWriteWord(P_A,recordll);
PortWriteWord(P_A,recordhl);
PortWriteByte (P_BL,0x00) ;

datal = float(random(100))+float (random(50))/(float (random(100))+1);
Edit4->Text=FloatToStrF(datal,ffGeneral,7,0);

ddatal= (unsigned short *)&datal;

recordll =xddatal;

recordhl =x(ddatal+1);

PortWriteByte (P_BL,0x08) ;

PortWriteWord(P_A,recordll);

PortWriteWord(P_A,recordhl);

PortWriteByte (P_BL,0x00) ;

datal=float (random(100))+float (random(50))/(float (random(100))+1);
Edit5->Text=FloatToStrF(datal,ffGeneral,7,0);

ddatal= (unsigned short *)&datal;

recordll =*ddatal;

recordhl =x(ddatal+1);

PortWriteByte (P_BL,0x08) ;

PortWriteWord(P_A,recordll);

PortWriteWord(P_A,recordhl);

PortWriteByte (P_BL,0x00) ;

datal= float(random(100))+float (random(50))/(float(random(100))+1);
Edit6->Text=FloatToStrF(datal,ffGeneral,7,0);

ddatal= (unsigned short x)&datal;

recordll =xddatal;

recordhl =*(ddatal+1);

PortWriteByte (P_BL,0x08) ;

PortWriteWord(P_A,recordll);

PortWriteWord(P_A,recordhl);

PortWriteByte (P_BL,0x00) ;

datal= float(random(100))+float(random(50))/(float(random(100))+1);
Edit7->Text=FloatToStrF(datal,ffGeneral,7,0);

ddatal= (unsigned short x)&datal;

recordll =xddatal;

recordhl =x(ddatal+1);

PortWriteByte (P_BL,0x08) ;

PortWriteWord(P_A,recordll);

PortWriteWord(P_A,recordhl);

PortWriteByte (P_BL,0x00) ;

datal = float(random(100))+float(random(50))/(float(random(100))+1);
Edit8->Text=FloatToStrF(datal,ffGeneral,7,0);

ddatal= (unsigned short *)&datal;

recordll =xddatal;

recordhl =x(ddatal+1);

PortWriteByte (P_BL,0x08) ;

PortWriteWord(P_A,recordll);

PortWriteWord(P_A,recordhl);

PortWriteByte (P_BL,0x00) ;

datal= float(random(100))+float(random(50))/(float (random(100))+1);
Edit9->Text=FloatToStrF(datal,ffGeneral,7,0);

ddatal= (unsigned short *)&datal;

recordll =*ddatal;

recordhl =x(ddatal+1);

PortWriteByte (P_BL,0x08) ;

PortWriteWord(P_A,recordll);

PortWriteWord(P_A,recordhl);

PortWriteByte (P_BL,0x00) ;

void __fastcall TForml::Button3Click(TObject *Sender)
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unsigned short res[2];

PortWriteByte(P_BL,0x01); //000 00 stop

PortWriteByte (P_BL,0x00) ;

PortWriteByte(P_BL,0x04); //000O0 start

PortWriteByte (P_BL,0x00) ;

long tick=GetTickCount () ;
while(GetTickCount()-tick < 100);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[0]=PortReadWord(P_A) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;

res[1]=PortReadWord (P_A) ;
Edit10->Text=FloatToStrF (x(float*)res,ffGeneral,7,0);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[0]=PortReadWord(P_A) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;

res[1]=PortReadWord (P_A) ;
Edit11->Text=FloatToStrF (x(float*)res,ffGeneral,7,0);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[0]=PortReadWord(P_A) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;

res[1]=PortReadWord (P_A) ;
Edit12->Text=FloatToStrF (x(float*)res,ffGeneral,7,0);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;

res[0]=PortReadWord (P_A) ;
PortWriteByte (P_BL,0x80) ;

PortWriteByte (P_BL,0x00) ;

res[1]=PortReadWord(P_A) ;
Edit13->Text=FloatToStrF (x(float*)res,ffGeneral,7,0);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;

res [0]=PortReadWord (P_A) ;
PortWriteByte (P_BL,0x80) ;

PortWriteByte (P_BL,0x00) ;

res[1]=PortReadWord(P_A) ;
Edit14->Text=FloatToStrF (x(float*)res,ffGeneral,7,0);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;

res[0]=PortReadWord(P_A) ;
PortWriteByte (P_BL,0x80) ;

PortWriteByte (P_BL,0x00) ;
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res[1]=PortReadWord(P_A);
Edit15->Text=FloatToStrF (*(float*)res,ffGeneral,7,0);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[0]=PortReadWord(P_A) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[1]=PortReadWord(P_A);
Edit16->Text=FloatToStrF (x(float*)res,ffGeneral,7,0);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[0]=PortReadWord(P_A) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[1]=PortReadWord(P_A);
Edit17->Text=FloatToStrF (x(float*)res,ffGeneral,7,0);

PortWriteByte (P_BL,0x02) ;
PortWriteByte (P_BL,0x00) ;
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[0]=PortReadWord(P_A);
PortWriteByte (P_BL,0x80) ;
PortWriteByte (P_BL,0x00) ;
res[1]=PortReadWord(P_A);
Edit18->Text=FloatToStrF (x(float*)res,ffGeneral,7,0);

void __fastcall TForml::Button2Click(TObject *Sender)

{
system("flex10k2 second.ttf");
system("flex10kl first.ttf");

#include <vcl.h>
#pragma hdrstop

#include <stdio.h>
#include "flaot_adder.h"
#include"BASE8255.h"
#include"port95.hpp"

e ———
#pragma package(smart_init)

#pragma resource "*.dfm"

TForml *Formil;
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__fastcall TForml::TForml(TComponent* Owner)

: TForm(Owner)
{
}
/==
void __fastcall TForml::FormCreate(TObject *Sender)
{

PortWriteWord (P_CTRL_L,0xc0) ;
PortWriteWord (P_CTRL_H,0xc2) ;

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

data[0] [0]= random(100) ;
Edit1->Text= FloatToStr(data[O][O])
datal[0] [1]= random(100) ;
Edit2->Text= FloatToStr(data[O][l])
datal[0] [2]= random(100) ;
Edit3->Text= FloatToStr(data[O][Q])
datal[1] [0]= random(100) ;
Edit4->Text= FloatToStr(data[l][O])'
data[1] [1]= random(100);
Edit5->Text= FloatToStr(data[l][l])
data[1] [2]= random(100);
Edit6->Text= FloatToStr(data[l][2])
data[2] [0]= random(100);
Edit7->Text= FloatToStr(data[2][O])'
data[2] [1]= random(100);
Edit8->Text= FloatToStr(data[2][1])
data[2] [2]= random(100) ;
Edit9->Text= FloatToStr(data[Q][Q])

int i,j,k,n;
n = 3;

for(i = 0; i < n; i++){
for(j =i +1 ; j <m; j+H{
dataljl[i] /= datali] [i];
for(k = i +1; k < n; k++){
dataljl [k] -= datalil] [k] *datalj][i];

}
}
}

1

B ettt

void __fastcall TForml::Button3Click(TObject *Sender)

{
Edit10->Text=FloatToStrF (data[0] [0] ,ffGeneral,7,0);
Edit11->Text=FloatToStrF(data[0] [1] ,ffGeneral,7,0);
Edit12->Text=FloatToStrF(datal[0] [2] ,ffGeneral 27,03
Edit13->Text=FloatToStrF(data[1] [0] ,ffGeneral,7,0);
Edit14->Text=FloatToStrF(data[1] [1] ,ffGeneral 27,00
Edit15->Text=FloatToStrF(datal[1] [2] ,ffGeneral,7,0);
Edit16->Text=FloatToStrF(data[2] [0] ,ffGeneral,7,0);
Edit17->Text=FloatToStrF(data[2] [1] ,ffGeneral,7,0);
Edit18->Text=FloatToStrF(data[2] [2],ffGeneral,7,0);
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void __fastcall TForml::Button5Click(TObject *Sender)

{

Close();

1
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