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3 0000000000 VHDL

3.1 0OOO0ODO

ggbgoobobooobobooboboooobbobobobooboobon
bbb oooooooboboooobbbooouobbobooooooo
goobobooooooo, bbb obbbboooubobboooooo
OO0 VHDLOODOOOOODOODOOOOODOO

00000000000 (exclusiveor) O VHDLODOODOOOOOO

library ieee;

use ieee.std_logic_1164.all;

entity MyXor is
port (

x : in std_logic; X
y : in std_logic; z
z : out std_logic \,:jii:::>
)3
end MyXor; O 3: 00000000

architecture Behavior of MyXor is
begin
z <= x xor y; - - exclusive or

end Behavior;

O000C0CO VHDLODOOOOODOO,ibrary0 000000000000 en-
tity 00000000000 architecture DO0O00O00O0O0OOO 30000
gobbooobobobooobbooobbbez,ybz000000000D00000
goaod

zZz <= X X0r Yy;

000 000 0 y00000000000000 (DOOOOO (0DD))000

goooboobobobbbboooooobbbbobooooooobbbbbooob

000 stdlogicOOOOOOODOOODOO
gboboobobbobooboboobobon
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3.1.1 0O0O0OOO0OOO

VHDLOODOOOOOODOOOOOoOOoOobOOooboooooobooooboo
goboboooobobuoooobobuooooboog

library 00O QO0OO;

gdooobobodooobboooobobou 1gbbobooobboooooogoo

uogoboooboooooooogd

use JO00D0O0.000000. all;

uogbobbooooobobooobooobooobobboooobobooobooboog

00 al000D000000000000DO000O0DO00DO0OOOoDOOo0ODODn
00000000000 aAlO00DO000o0o0ooooooooooooo 3100
OO0 ieee000000D0O0ODOODOODODOODOODOOD stdlogic116400000
00000000000 00D00000 stdlogicOOODOOODOOOOOOODOO
goood

3.1.2 0O0OOOOO

gobobbooobobdooobobbooobobbooubbbooobbuoo 1o
udogoobobodoooooooobobobobbbooobboooobbooooo
ggdoobbobbbooooooobobob, o0 bbbbo0UoUooUbD Do
ugoboboodbooooooooobooooobboboobooobbboooooo
oooboooobobooooboog

0000000000000 000000000

‘000000000000 000000000O0DDDD generic 00O signal 000000
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entity J0O0OO0O0O is
port (
godd :0ob oooo;
goggd oo oo

uggob o000 obod

)i

end DO00OODODOO;

OO000DbO0bOO0bOO0o0oO00oO0obOD0oDOobO0bOobobobObO veDLODOO
00000000000 (00000000 oDoOO0)0D0DO0O0DO0O0ODOODOO
ugobbooooboboodboboobuooobbobooobobboooobobooonoo
goobobooobobooobobboodbbbooubbbooobobooooo
000000000000000000000000000 in, out , inout (00O
00000000000)000000000O0000O0O0DDOO0O0OLDDOOO
00000000000000000000D0 (;)000000000O0D0O00O0
goood

0000000000000 myxor00O 20 yO0002000000 (in)O0 2
0001000000 (out )0000000000OO0OODOOOOODOOOODOO
00000000 stdlogic(DDODDODDO0O0D0OO0ODO0ODO0ODOODOD)00O0O

3.1.3 0O0OOOOOO

ugobooooooboooobobooobobbooobbbooooooooboon
udoboobooooooobboooobboooooooobnuoboobbbooooo
goobbooooobobobbooododoooooboboooobbbUoogooo
ugbobboooobobbooooboobuooooobood



3 000O0DOO0OOODO VHDL 19

Architecture 00000000 of DOUOOOO is
\DDDDDDDDDD]

begin
\DDDDDDDDD]
end 00000000,

gbogoobobboooobbooobbooooobobbbooobobboo

gbobooboobo3inooboobooboon

gbbogobobobobooobboooobooobboooooboboboooann
gbboobboobooboboobobooobooob igobobobooon
gbobooooboood.

z <= x xor y - - exclusive or

VHDLOO 100000 1000000000000000000000000
000000000000 (Do00O0DO00D0D0DOO0O00DDOOU0O0OLDODOOOO)O
00000000 (000000000000 BehaviorOOO)ODOOOOOODOO
goo0ooo0oooooOoooDoOo0ooboooOooD10bDbo0oobooOoDOooDO Are-
chitecture 00 0000000000000 0O0O0O020000000000000
O0000000D0D0DO comfiguration 100000000000 OOODODODODOO
PeakVHDL&FPGA OO OOOOOODOOOOOOOOODOOOOOOOODOO
gboboobobod

3.14 0O0OO0OOO0ODOOOOODOO

VHDLOODDODOOOODODOODODOODOODOOODOOoDOOooOooooooooo
ugodoobbooodooobboooubboooooobbobooooooooboo
0000000000000 00000O00000000UO0 (DOboooOooo
000000000000)00000000000HOOOODLOOOOOOO
oo0o0ooObObObO0o00oo0oooOb0ooooo ob 12700000 oobDooooD
gbooboooooogsoobbobooooooobobbbboooooooooooo
ggbooboboogbooboobuooboobobobobuoobuooboon

0000000 <=0000000000 20 yO 20 stdlogicOOOODOO
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000000 (0000000000000 0)0000 stdlogicOODOOOOOO
stdlogic 16640000 0000000000000OO0O0OOOD (OO0 'OD0O0OO
0o0ooooo)o

O 1: std_logic 0O OO

O oo O oo O oo
U’ gooooooooo % goooggo 0’ 0
X’ oo 'H’ goooo1l s 1
W’ goooooo - don’t care

gboboooboo2000boobobooobuoboboobog

0 2: stdlogicOOOOO

oooo oo
not oo
and ooo
or ooo
xor oooooo
goood
z <= x xory ; - - exclusive OR

ggbobood 0«0 y00obobooobbbooobboog --ggobo
00000000000000000000000000 xorOOODOODOO (DO
0 and 0O or )000000000000DO0DO0ODOOOOOOO

z <= X ory;

z <= X and y;
gogobobobboooobobobobbooooooooooboobobboooooaoon
goobobbboboooooooobobobbbbbooooooobobobbboobo
after 000 O0O0O0O0O0O0O0OOO.

z <= x xor y after 10 ns ;
oboooooob 1nsO0bO0OO0D0OOO0OO0OO0ODOO0ODOODOOD 400000000
0000000000000 00O00OU0OU0O0OO0o00 1ns0000O, O (x xor
y) 0OOD 00000000000 :0’U(00000000O0DO)0000
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oo | <) o4

s Mrs Frs Ales Bl Bl Ales Bles Bles 100ns 1
1) I
u' I I ] —
r=if T | L

04 00000000000O0000O0O0O 7

3.1.5 000000000

goooboboboooobobobobbbbooooooooooboobbbbobbboon
ugooooooouoboobobboooouobobbooooooobboooooon
un

0o0oooooooao
00 <=01 when 00O 1 else
O 2 when 00O 2 else

O n when 00O n else

Un+1;

gboobgoobobo110o0b0bo0ob 10bb0obbobbo0 100b0on
gbogobobooobno 20000000 20000000000 200000
ugoouobbobooouoobobboodoooooobooooooobboooooo
On+10000000

00000000 vHDLOOODOOOOODODOOODOO xor JODOOODOO
0000000000 0000D000O0O0DOoOooon. 8

z <= ’0’ when x=’0’ and y=’0’ else
’1’> when x=’0’ and y=’1’ else
’1> when x=’1’ and y=’0’ else

02

3.1.6 OO

0000000000000 00000D0D0DOoDODDoDODODOOOODODODODOOO0
VHDLODOOOOOODDODOODODODODODOODDOODO typeO0OOD0ODOODO
O00000D000D0O0 stdlogicOODOOODO stdlogicvector 00000000

"D0000 = ./image/sim-re/sr-delay.ps
000000000000 xoer DODOOOODODOOO stdlogicOO 0’0 '’ 000 'U'D’X’

O000ooo0oo’X xor 'X'0’X'00000O0O00O0O0OOOOODOOOODOOODOOO
000000 elsed0000 00000000 O0X' 000000000 O0O0OODDOOOOOOO
0000000000000 00000O00U0 xorOUOOOOOO whenOOOOOOOOOOOO
ooooo.
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gono
ugoouoobobbbbooooddooooudddo0dduouooo oo

goodgdguo

000 (000000000 to OODOOOOOOO)|OOO

000 (000000000 downto DODODODOODODO)

o000 40 80 1200000000DO0ODO00OODO0ODDODOODO

datad : inout std logic_vector(0 to 3);
data8 : inout std logic vector(1 to 8);
datal2 : inout std_logic_vector(15 to 4);

000000000000 0000000000000000000000000
00000000

0000000000 400000000000000 (0500000000
D000 sel00000040000 2(0),2(1),2(2)0«(3)000 10000000
00 y0OOODOOO (0D3006000)0000

library ieee;

use ieee.std_logic_1164.all;

entity MUX is
port (
sel: in std_logic_vector(1l downto 0);
x: in std_logic_vector(3 downto 0);
y: out std_logic
)3
end MUX;

architecture BEHAVIOR of MUX is
begin
y <= x(0) when sel="00" else
x(1) when sel="01" else
x(2) when sel="10" else
x(3);
end BEHAVIOR;
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MULTIPLEXER

X(0)
X(1)
X2
X(3)

SEL(0) 4|

SEL(1)

U5 0b0ooboooon

O3 000000b00b0oon

sel 00O yOoooooooo
“pQ” z(0)
“p1” (1)
“10” z(2)
€117 z(3)

23

000000000000000 200000 (00000, 000 sel="10"

00 sel(1)="1",5el(0)="0'0 0000000000 200000000 sel 0200

ooobobooob ez b400000000D0DODO0O0ODODOODODOOOODOO

gbooobooboo1l1boobuoobouo40b0oboboobuoobooboob

ggooooooooobobobobbbboon

0400000

ooooooo

goooooooo

gooool1gooooo

xz(2 downto 0)

x(2),x(1),%(0)

0000000000 PeakVHDL&GFPGAOOOOODOODODOODODOOOOODO
0000000000000D0°000000000000

library ieee;

use ieee.std_logic_1164.all;

use std.textio.all;

use work.MUX2;

entity TESTBNCH is
end TESTBNCH;

architecture stimulus of TESTBNCH is
component MUX2 is
port (
sel: in std_logic_vector(l downto 0);
x: in std_logic_vector(3 downto 0);
y: out std_logic );

end component;

constant PERIOD: time := 100 ns;

-- Top level signals go here...

‘0000000000000 000000000OODD 500000
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signal sel: std_logic_vector(l downto 0);
signal x: std_logic_vector(3 downto 0);
signal y: std_logic;

begin
DUT: MUX2 port map ( sel,x,y);

sim : process begin

x <= "0101";

sel <= "00"; wait for PERIOD;
sel <= "01"; wait for PERIOD;
sel <= "10"; wait for PERIOD;
sel <= "11"; wait for PERIOD;
x <= "1010";

sel <= "00"; wait for PERIOD;
sel <= "01"; wait for PERIOD;
sel <= "10"; wait for PERIOD;
sel <= "11"; wait for PERIOD;
wait;

end process sim;

end stimulus;

T T | e e T
100ns  P0DAs  300ss  d00ss  G500rs  600fu  7D0ns A00ma 40
ekl (LW 1 1 ] 17 1T
[t ] I m‘m
Y T 1 T

06 0000000000O0OODOOOO Y

3.1.7 00O

000000000000000000010000000000000000
000000000 [000000]0[00]0[00]00030000000000
020000000000000

05 00000000
ggooo gooo

ooboooo 00
od 01
od 11

00000 = ./image/sim-re/sr-mux.ps
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gbooboobgobboooboboboboobobobobuoobooboon
ugoboboooooouobboboooouobbbobooooobooooooooo
ggoooobooooobbobbbbooooooooogoa

VHDLOOO type OOODOOOODOOOOODOOOOOODODODODOO
googoooooooobbobbbboon

type 0000000 is (010020000);

ooooooooooooooooodoo
type State type is (Standby,Running,Stop);
00000000 stdlogicOOODOOOOODO stdlogic 1164 OO0 DOOOOO0O
oooooood

........ oo
SUBTYPE std_logic IS resolved std_ulogic;
........ 0o

3.2 0O0O0O0OOO0OOODOOO0

ggboooooooob, oo ooobbooobbuoon
ggbobooooobooobobobuooobbbooouobboooboboboon

00000000 Begin O End 000000000000 DOOODOOOODO
ugooobbooooooobbooouobboooooobboboooooobooboobooD
O,a,b,c,d OO0O0000O0OD0OO0ODOOO0DOOODDODO 2000000000000
ugooooooon

(o
AA
n n
o o
o o
A A A
n n n
o a o

o
A
n
o
o

gboooboobogobuooboobobooboobobuoobooboon

0000000000000 D00000D0000D0 CO Pascal DOOOOOO
gbogobooboobobbooboobuooboobbooobobobobbon
ugboboodooobooobobooooboboooobobooonoo.
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00000 : process (00 1000 20000)

begin

end process 0O 0O00O;

o0 10002200000 booobobooobuoobooooboboooboon
000000000 100000000000000000000 begin 00O end
process U UOUOUOUOUOUOOooooooooooboboobObooooooooaa
000000000000 00000000 000000000 locopO OO0

uono

3.2.1 if 0O

if0000000000000000oOoOog

if 00O then
gogoogd

elsif 00O
googo

if 0O then

if 00 then R

endif

0000000 poOo0oD f000D0000DO0o00Oo0g0ooO0. booooo

OO0 myxor 0 if0000000O00OOCOO
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if (x=’0’) then
if (y=’0) then
z <= ’07;
else
z <=
end if
else
if (y=’0) then
z <= 17,
else
z <=
end if
end if;

else 0O 0O
000000 00oboOoOoouoooooa

O00000000D00000 elsed

27

if (x=’0’ and y=’0’) then

z <= ’07;
elsif (x=’0’ and y=’1’) then

z <= ’17;
elsif (x=’1’ and y=’0’) then
z <= ’17;
else

z <=
end if;

if00000001000000000000000000O if00

ggono
elsif (z="1" and y='1") then z <=0’

O000000000000000000 else 0000000000 elsif000

00 =X'00000000000000000D00D0 z000000000D000

ugooooobobobooooobooooooobobobooouobobbbooooo

gboobogooogooobbooboobobooboobobuoooob oo

ugbobooooobooooooboood

3.2.2 case [

if00000000C00oooooooog.

case 00 (0DODODO) is
when 0 1=> \DDDDD 1\

when 02=> 00000 2

when others => ‘D ogoon

1|

end case ;

case 1000000 DO0OD (ODO)ODO

10000000 bobobo10000oboo

200000000002000000000000 others 0OOOOOODOO

U0 case U0 DOOO0OOOOOOOODO

goooood
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library IEEE;
use IEEE.std_logic_1164.all;

entity myxor is
port( x : in std_ulogic;
y : in std_ulogic;
z : out std_ulogic
)3

end myxor;

architecture RTL of myxor is
begin
process(x,y)
variable tmp : std_logic_vector(0 to 1);
begin
tmp := x & y;

case tmp is

when "00" => z <= ’07%;
when "01" => z <= ’17%;
when "10" = z <= ’17%;

when others => z <= ’0’;
end case;
end process;

end;

OO0 tmp 0000000000000 O00OODO begin OO0

variable 000 : OO0 0OO;

obooobOoboooboooooboboooooooboobob. boooboOooo
oboooOooobobboooooboobobOoobooobobOoobDboOooDOon
ooboobooobOobooooboboooboooobobobooooboooonn
Oo0ooOoOo0oooOoooOoooooboboOooooo vHDLOOODOOODOD CO
Pascal 0O OOOOODOOOOOOOO
&LOODODODODOOOO0O0O0ODOOOOO0DO0ODOOO0ODDODOODOOODODODOOOO
ooboobooobooboooobD,tmpbO0O0O0O0D0OO0OO0O0ODOODO
tmp:= x & y;
0000 tmp(0)0 200 tmp(1)0 y0DO00D0O0D0O00OO00O0ODOODODOOO <=
oooooooboOo .=0000
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3.2.3 loop O

loop 000000000 DOO0ODOODOOODOODODOODOOOOOODOO
gooboooono

for 0OOODO in OO toODO loop

end loop ;

00000000000000000000 (D0D0D0O0O0DO0O0O00O00O0O
00000000)0000000000DO0O00DO0DO0O0O0DOUOOOO
goobboooooo 1o ob oo ooboobooo
godbbooodoouobbooboboobooobbooooobobbuoogooo
0000000000000 10000000000000000000000O (O
00 nx 000000000000 ROO0D0000D0)00000DO0OOO0O 60
uogobooooood.

3.2.4 wait O

wait 000000000 0O0ODOOCOO

1. |waiton OO 1000 20000

2. | wait until O 0O;

3. | wait for 0O0O;

i [vait |

wait 000 00000000000000 (1)0000000 1000200000
00100000000000000000DO0 (2)0000D00DO0OOO0OODOO
0000000000000 3)0000000UoO0DoooOoUoOOoOooooO
(4)00000000000000000000D00O0OO0

(3)0 (4000000000000 0000O0D000O0OO00OOO0ODOO
0000 wait 000000000000 20ns000000000000O0O0O

. oo ...
architecture GenerateClock of Test is

signal clock = ’07;
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begin
wait for 10 ns;
clock <= not clock;

end GenerateClock;

3.3 0OUO0UOooboooon

goooboboooooooobobobobobbbobooooooooooooboobo 1O
gododoobbobboooobobboooobbooooooobbooogooo
uono

1. 00o0obo02000b0b000b0o0oboboobooboboobboobnbOon
oobobooobobobooobbbooooboodg

2.000000000000000ADDOO0ODOOOOOOOODOOOOO A
0000000000000 000DO A0ODO0DOOOOoOoOoOo ADOoooo
gogoooobooobobbbbbbobooooooooga

0000000000000 VEHADLOOOODODODODOOOOODOO 200000
ugooooooon

3.3.1 0O0OO0OOODOOODOO

Oo0oo0oo0oo0o0ooooooooooooOoooooo 1000000000
Ooooodoooooodoodoooooooooooooooooooood
OoboobooooooboooboooooooooooobooooboOooOono 100
Oooodoodooooooloooooodoodooooooooon 200
ogoo00OOoOOoOOoOOOoOoOooooooooooooooooooOoOOOObObOOnOn 20
00 (0000000000 0)0000000000000O00D00000000
0000000000000000000 (resolution function) 00000000
Oobooooooooooooooooooooooooooooooooood
0000 (0000000000 =resolve0 00000 resolution 00 0)0 00O

00000000000000000000 (resolved type) 00D OO0DOOODOO
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stdlogic 000000 stdlogic11640000000000000D0O0O0O0ODOO0O
uono

TYPE std_ulogic is (°U’, ’°X’, ’0’, ’1°, °Z’, °’W’, °’L’, ’H’,’-’);
FUNCTION resolved (s : std_ulogic_vector) RETURN std_ulogic;
SUBTYPE std_logic IS resolved std_logic;

Concurrent statement 1

drived signal

,,,,,,,,,,,,,,

[Diver2 [T Resove |

Function

0700000000

00 resolved 00000000 OD0OODOOOOOOODOO resolved DODOODOO
(00000000000 DO0D0OD0ODOOOUOUOO)O

00000000000 00000000000000000000000 std_ulogic
20000000000 bb00o0o0b0bbo0o0ooobbOooooboOoo
0 200000000000000000000000 stdlegicOOOOODOO
0000000000 000°1’00 0000000000000 resolved 000

0000D0'X'000000000000000000 xO0'’X' 0000

HOopoooo = ./fig/resfunc.xfig.eps
PpeakVHDL&FPGA U UDODUODOODOOODOODODODODOOODOOOOOOODOD

gooon
BMAX+plus IID000000O0OOODO0O00000000000 MAX+4plusIIOOOO

00000000 PeakVHDL&FPGA U U U ODOOODODOODODODOOODOOODODOODOOOOO

000000 PeakVHDL&FPGA D OO OOOOODOOOOOOO
MPeakVHDL&FPGA DD DODOOODDODOOODOOD (DOO0D )0 x00000000

goboobobooboboobo
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library ieee; library ieee;
use ieee.std_logic_1164.all; use ieee.std_logic_1164.all;
entity UsingUnresolved is entity UsingResoleved is
port ( port (

X: out std_ulogic X: out std_logic

)5 )5
end EX1; end EX1;
architecture BEHAVIOR of UsingUnresolved is architecture BEHAVIOR of UsingResolved is
begin begin

x <= ’07; x <= ’0’;

x <= ’17; x <= ’17;

end BEHAVIOR; end BEHAVIOR;
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3.3.2 0O0OOOO

VHDLOOOO (von Neumann 0 )00 0000000000000 O0O0O0OOO
gogooooooooobb. ooooooooo
U <=0

gbobdoooubgogbuoobooobobooobooboobooboobon
ugboboodoobooobbooonboo

08000000 0DO0O0ODOODODOODLOOUODODLDUOODODO CLKODOO
000000 DO QUDOOO0O0O0OO00ODOOO00O0ODODDOOODOOQOOOOoOO
000000000 DODO0O0ODO0ODO0ODOO0O0 LOOODODOO

D FLIPFLOP Q

Ar—

08 ODoooooogn '8

O9 0b00000bOoboboOobDgon O 10: DO0O0O0O0O0O0b0Oooon

00000000000000000000 (not 00O xer0O0O0DOOOO

0000)0000000000000000000000O0DX 0O 000 100

000000000 [not00]|xr00||[DODDDDDDD|[DO00D00O000

0000000000000000000QO000000000000x0r00 |
\DDDDDDDDDHnot[j[j\DDDDDDDDDDDDDDDDDDDDDDD

00 QOO000D0OoOO00Doooooooooooooo

Booooo =./fig/delta.xfig.eps
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gobgouobogobuooboboobuoobobooboooboobboooon
O0000bOo0OO0oOobOobOOoD vEbLOOOOOOoOOoDOooOOooOoboooDo
ggoooobooooobbobbbbbooboooodoouuououobooooobo
uogbobooboooodoooooobbooouobboooobobbooooooooo
bbb obboobooboobuobobooobuoooboon
uogobooboooooooooobobbooouobbboooooouobboooooo
gdoobobboooooobbbtbdoooobobbboooo oo oooo
gbobooboobboobo 1110 120000oboooboobobooboboooo
gogooooooooooo

deltatime ~ deltatime

| | | |
NOT D-FF  XOR XOR

I I
CALCULATE EXECUTE CALCULATE EXECUTE

XOR D-FF NOT  XOR

O 1l:not000000O0ODOOO O 122 xor 00000 ooonoO

ugoooboboooooooodoooobobboboooobbbboooooon
godobbobodooobobooooguobbbooooobbbbboooogooo
uodobboododouobboododooooooobboooobboooobo
goobobooobobooobobboodbobbooubobbooobobooooo
ugooooooon
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4 MAX+plusIIODOOODO

MAX+plus IT0O Altera 00 FGGAOOODOOODOOOOOOOOODOOOO
O000000o0ooopooOo. MAX4plus 1D 000000 DOODOOOOOO
uo.

e IO DOUOOUODLDDOOODDODO
MAX+plusII OO O VerilogHDLOODOODOO EDADDOOOOOOOODO
VHDLOOOOOOOOODOOOOOOOOOO0OO0d VerilogHDLOOOODO
0000 VEHADLOODOOODODDODOODOODDOOODODDOODOOoDODOOoooD
000 VEDLODODOOOODOODOOOOOoDOOoOooOooobooooooo.

e DD OOUOODODOOODLDO

e UODODOOOO
0000000000 EDIFODOOOOO Altera00O FPGAODODOOOODO
O0000. OO0DOO00OO0DOO00O0ODO EDIFODODOOOODOODODODOD
0000000 (000000 PeakVHDL&FPGA)OD DD OODOOOOO

gooooo.

e JDODODOOOO
0000000000000 00000D000o0O0ooogog VerilogHDL
000 VADLOOODOOODOOODOODOO.

MAX+plus ITO00 UNIX OO WindowsOOOOOOOOOODODO Windows
00 MAX+plus IOOOODOO0OOQO0OOOOOODOOOOOOODOOOOO
00000000000 DOO000D0DOOOO00000o0oOoooDog UNIXOO
MAX+plus 11000000000 Altera 000000000 (DOODODOOO
00000000000O0O0D0)00D0U0OUDUODOOOO.

000 VHDLOOOOOOOODODOOOoOoDooOo,00gooogoooogoon
00 MAX+plus ITOOOOOOOODOO
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4.1 0O0O0OO

UNIXOO MAX+plus IO OO00OO0O0OCOOOOOOOCOODOOOO
00000 MAX+plus IT0O /local2/maxplus2000000000000000
00000000000000000000000 /local2/maxplus200 0000
gobobooobbooonbo
O000OCCOO0O0O0O000000dbweshreOOOOOOOOOOOOOODOOOO

set path=(\$path /local2/maxplus2/bin)

setenv LM_LICENSE_FILE /local2/maxplus2/adm/license.dat

00000000D0000000000 maxpluis2ini00000000O0O0OO0O0O
gooboooon

hep /local2/maxplus2/maxplus2.ini ~/

gobobooobobooonono

100 vEDLOOOOOODOOOOOOOOObOOoOoOouooboooboooo
0000000000000 0D0000 MAX+plus ITODOOD0OO0OODOODOO1
ugoooboboooobooooooobbobboooobobobbooouoboooboo
godbbboooooboobobbooooobbooooobbooooogooo
000000000 act000OOODOOOODOO

MAX+plus IO 00000000 OOODOOODOODOOOOODOODOODOO
00000 MAX+plus 1100000000 0OCOO0DOODOOOOOODOOO
0(0000000)00000000D00O00O00O00ODO0OUDOO0DUDOOODOO
ggboboobooooobooonoobuooooo

4.2 MAX+plus II OO0
00000000 MAX+4plus ITOO0OODOO0O

Jmaxplus2

O00000,UNIXOO MAX+plusIIOOOOOOOO0O Windows95 0 00O
ggooooooooobbbbbbbbotoooodooouououoooooobo
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obdobooboobobooboobooboobobooog
MAX+plus IO OOOOOOOOOCOCOCCOOOOOOO0OOOOOOO0OO
0000000000 (0 13)000o0oooo

0 13: MAX+plus II0DO0O0O000OO00COO0O0 16

ugoboodooboooobboooobobuooobbbooobobobuoooobnoo
gboboobooboboobobobo

e MAX+plus IT

MAX+plus 1100000000 0ODOO0OO0ODOOOOOOOODOOOOO
ooooooOoooOooOoOoDoboOoooOooOooDoboOooboooooDobooo
ooooooooo

o [ile
oo0oooooooobob0bObO0o0o0D0o0o0ooooooog

e Assign

uogbobboooobobooobobobouooobobobooobobooon.

e Options
000D00O000O0DOO00ODODoo

e Help
MAX+plus 1100000000 OOODOO
4.3 0O0O0O0OO0OO0OOOODOOOO

gogobbobooooooobboooobobboboboboboooobbooaob
gooboooooo

00000 = ./image/max/maxplus2.ps
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1. 0000000 FileOODOOODOO FileODOOODOO
2. FileOOOOO Project 00 OOODOOOOOOOCODODODO.
3. 0000000 Name ... DOOOO. 17

000000000000000000000000 (0 149000000000
O000DOoOO00DOO00oDOoO0obDboOoooooOooobooogn Show Only Tops
Of Hierachtes 00000000000 OC0O0OOOOODOOOOOOOOODO

014: 000000000OO0 '8

0000000 (0000 myxor) 0000000[OKDOOOOOO0OO0OO00O0O
0000000000000

4.4 VHDLOOOOOO

[File| = [New ...|00D0D0OO

=

015 000000000 b

"OpoooooDO00000000000 |File|= |Project|= |Name ...|000000
Bopoo0 = ./image/max/dlg-proj.ps
YO0oo000 = ./image/max/new.ps
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0000000000 Test Editor file 00000000[0OKDOOOOOOOOO

ggoooobooooobbbbbbbobooooooouuouoobooooon

library ieee;

use ieee.std_logic_1164.all;

entity MyXor is
port (
x : in std_logic;
y : in std_logic;
z : out std_logic
)3
end MyXor;

architecture Behavior of MyXor is
begin
z <= X XO0r y;

end Behavior;

library le=se
Use lese,atc

2NTLTY MyXor
porti

* 3 AN oa

TR L]

2 ¢ DT

=2 Musar:

architecTurs

beglm
r

=rd Behavior

Lime 4 |Caol 1T

0 16: 00oooooogooog

000000000000 VEDLOOOODODOOODODOODO VADLOODOOOO

000300 0000000oo0ob vHDLOOOOOODO.

00000000 |File] = [Save|000000000 myxorvhd0O OO DO

uooboooooooad

4.5 VHDLOOOODOODOOO

MAX+plus 11000 VHADLOODDODODOOODDOODOODOODOOOO

udooobobooooooobobooooooooobbooobbbooooon

00000000000 0000000000 VEHDLOOODOOOOOO AHDL O

0000000000000 000000D0000000D000000 AlteraO O

gbogobogooobooobobuoobbobobobobobuoobbuooboob

O00O0bO0o0ob0OoD vEHbLODOOOOOooOOobooooooDo
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= ilar =10
=
F
—

== |

017 000000o0oog

MAX+plus IT| = |Compiler|[ 0 000000000000000][Start|00
000000000000000 myxervhd00000000000 MAX4plus

InnoooooooooooooooooOoooooooooooooooDoOooon

O |Assign|=-|Device ... | 000000000 O0O0OO

018 0oooooog

0000 CQDOOOD0OOD0OD0DO EPFR282ACL84-20 000000 Device
Family O FLEXS8000, Devices 0 EPF8282ACL84-20 00000 MAX+plus 1T
0000000000000 000000 Devices AUTOODODOOODOODO
00000000000 0D00OO000C0O00OO00OO00DODODO0O0ODODODOO
000000 (01900000000000000000000000000000
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
EIDDDEIEIEIDDD‘HelponMessage‘DDDDDDDDDDDDDDDDDDD

boobobooobooboboobooobooboooboboboobboooboboon
ooboboooboobooooboobooobooon

00000 = ./image/max/comp.ps
200000 = ./image/max/device.ps
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= o Messseres ~ Compller - [-

néo- Information n Enbiy macor was not stored

rror: Line 14: File faltubefhomez! studentsinguyenfhdiimywormysor.vhd: Idemifier error: identifier “z* has not
beeen declared

néo: Termination nodificabion: boo many ssurce ermers be continue with this unit

[ Mevange v] 0 ot [Py wm vy |
[N o oro

019 0000000000 22

MAX+plus IT| = |Hierachy Display| 000 000000000000000

ugooobobododoooobbobooouobboooooobbooooobooon
gboooobobboooobobbooooboboooboo 200boooooo
000000 sS50000000000000 myxor.vhdO VHDL OO0 O myxor.rpt
00000000000 0000000000000000 myxor.act0O0OO00O0
gobobooobbbooobobbooob

BT RE
AT
wiad

red Fid mm nef

020: 0000000000000 O0O 28

4.6 0O0OO0OOOOO

odooooouoobooboooobbooouobobobooooobbooaob
000000000000000 (0D0D00000)000O000O00oOOOoooOaQ
gbobooboobobooboboobobb20b0b0100b0b0b00DbO
000000 (D00000)0 VEHDLOOODOOODOODODODOO0OOooooooa
0000000000000 00O0O0O000O000O00DO0O0DOOoDoOoOO (Doo”
oooOo’o”o00o0’oodooo0ogooogooo"oooo"o”goon”
O0000OO000DODO0O0D0D00O PeakVHDLOOODOOOODOOOO100DO0CO
0000000000000000000000 (00000000000 DO)O
0000000000000D000 SCFOO0D0O (simulator channel file) 00 00O
ugoooobobobobobooouobooodoooooobbobbooobobboooon

200000 = ./image/max/messg.ps
B00D000 = ./image/max/hir-dis.ps
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0000 MAX+plusIT O Cadence 00 LeapFrog0D 0000000 ODOOODOO

Cut
Copy

= WirssfFrm Bl
N e — Dok
. Inmert, Moos
Name **’HU*+ Enter Mods from SHF.

022 00000000000000
goooood

O 21: 000000

O 6: myxor OO OO

—|lmr|lo|lo|X®
—|lo|l—=|O|<
O ||~ |O|IN

MAX+plus IT0 SCFOOO00000000 | MAX+plus IT| = [Waveform Editor|

0000000 (02000000
0000 myxor.vhd OD0 6000000000000 OO0DOOOODOOODOO
000000000000 »,y0 2000 3000000000000000O SNF
ooboboooobobooooboog
ugodooooooobobbbooodboooobooooooouoooooon
0000000000000 0 (0 22)000000000000000O00O0O0

|Enter Nodes fromSCF...0000000000000000000 (0 23)000

0. 00000000 Node/Group 0000000000 DO0ODOOOOOOO
ugoooood

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbogobobooboobobbobooboboooobbobuoobuooboon
ugoboodoobooobobooooobuooobobbooobbboooboobooag
DDDDDDDDDDDDDDDDDD

r,yO zOSNFODOOOOOOOOODOOOODODOOODOD x0y0O000O0ODO
00 (0000000000000 oooooon).
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024: 00000000000000000O0000O0 %

boobooooboobobooboooboboobobobooboobOooooboon

D000000000000000 (O 24)0000|Insert|000|Overwrite|0 0 O

cbobooooobobooobooboooboobooobobooobbooobooobobon
00020000 20y 00000000

00 |File] = [Save|0 0000 SCFOODOODOOOOOOOOOOOOO SCF

00000000000000000000000000 (00000000000
000)0

EIEIEIDDDDDDDDDDDDDDDDDDDDDDDD‘MAX—FplusII =

Simulator|0000000 (0 2)00000|Start/00000000000000

00000 = ./image/max/ennodes.ps
00000 = ./image/max/shortcut.ps
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0000000000 sSCrO0O0O00DOOO00DOODOO0O0ODODOOOOODODO
Oob00booobO0oboooobooboobobooonD 200000 200 10ns0O
oobobooboobedbbOObOObOOOODOOOODn.

o S —
Faf: [O.0Ons |[El=] Time=[dons | imteresl: [0Ore
e 1 50.0na3 100.0ns

E}: L I_l I |

¥
e 2 A I | I

0250000000000 %

A= il | Ll =]

Simulation Imput: myxor.scf
Simidation Time: 1.0us

| Start Time: |.|;|,.|;||“ End Time:
| U Davica [FE T p—
) SetupdHold

i Chek Duputy - gl

|
) fuw| 5w smsed

026 00000000000

47 00O0ODOOOOODOODOO

0000 (FLEXOOO)OOOO0OOO0OOOoOooDoOooooooooooooo
000000000000000000000000 (0000000000 0O)a
00000000 MAX+plus IIOOODOOOO

000000000 (000000000D0)00000000000O00000
000000000 passive serial (000000000000 100000000
ugboboooobobdooobboooobobooobooboooo

O00O0O0ODO0OO0DOODOOOoOoDn |File :>‘Combine Programming Files
0000000 27000000000000000000/Add[D00000O00 myxor.sof
D0000000000000000000000, File Formet 0000000

00000 =./image/max/simlre.ps
o000 = ./image/max/siml.ps
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0000 0] .ttf(Sequential)

0000000[OKDOO00O0000000000000

00000000000 00oo, myxorttf 000000 O0OOOOO

O00000o0O0000oOo0o000oooOob0000ooOoO0 BOOOOOOOODODO

00000000000 00000 FLEXSoo0oOOOOOODO ADODOOODOO

oooOOOoooooooDbosooooooDoD

download myxor.ttf

000000 myxorttf OODDOOOOOOOOOO

027 00000000000 %

00000 = ./image/max/combine.ps
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4.8 0O0OO

0000 MAX+plus 1100000 0DO0OOO0ODODOOODOOOOOOOOODO
gogooobbbooododoodooououobobbobobbbooobb 280
uono

Create project

A 4

Edit VHDL file N D

A 4

Compile VHDL file

No

No error?

Yes

Create waveform file

A 4

Simulate model

Result is coincident

Yes

Create config. data

!

Download to chip

028 0O0oooooono

¥ODDOo00 = ./fig/max-de-f.eps
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5 PeakVHDL&FPGAOODOOOO

PeakVHDL&FPGA 00000 O Accolade Design Automation O (0 0O Ac-
colade) 0000 VHDLOOODOOOOODO VEHDLOOODOOODOOODOO
O000000O00ooO. VvVHDLOOODOOOODOOOOOOoOoOooooon Acco-
lade 00000000 DOD0OOODOODOODOODOODOODOODOO Metamor OO OO
O00000. PeakVHDL&FPGAOOOODOOOOOOODOO.

ugobooooobooooooodg

VHDLODOOOOODOOOOODOOobOooooo

VHDLOOOOOOOODOOoOOOooOOooOooooobooooboboooooo

gobobooooobbooooobboooouoobbuoooobbuooo
00000000 (0000000000 00000000000 8007Syn-

tax error” )]

0000 VHDLOOODOODOOOODOODOOoODO

0000000000 PeakFPGA O PeakVHDLO OO OO VHDLOOOOOO
ggooooooooobobobobbbboon

MAX+plus ITOO 00O PeakVHDL&FPGA O 100000000000
000000 100000000000DO000O0DO00D00DOD0000 MAX+plus
Ioo00000000000000oo000oog PeakVHDL&FPGAOODOOO
gbbgbooooogobobboboboboobooobobuooboobon

ugbobboooobobboooobobuooooobooonboo

5.1 VHDLOOOOODO

00 |File| = |New Project 00 000000000000 DOOO(OOOODO
DDDD gbo0oooboobobooobuoobobooo 29b0obooobon
g0oo00o0obobDoob0o0obobooboboo40bO0oboOo0obOo
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1. ihl gddddddddoddodddd0udoouuouobouo

ggooooooobobobbobood

2|"iﬁ| OO0bOO0o00O0obOO00OOo0ooOOobooboobOOoboo vEDLODODODOOD
gogoooobobbobbbbotbooooooooobobbboooooooooo
uooboooooboooooood

3.|E OOOobOo0obOobooobobob 20b00b0ob0oobobooon

4 |4l OODODOOODODODOOOOOODOOO00000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
N0000000000000000000000000000000000
00000000000000

AR
ﬁﬂ?ﬂ%hﬁ
I-_mi

029 00000000000 3

00 |File| = |New Module ...|0 0000000 VHDLOOOOOOOOO0OO

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
goooooboooo oo obbooooboboooboboooooo
Jooooboooooo

e h s modda to projeot| g]

ooy b ¥ zardl I

Teet Banch Wizord |

Creala Biank Mockik | Canoal |

0 30: New Module OO OO0 3¢

0gpooo

./image/peak/prj-win.ps
300000 = ./image/peak/new-md-wz.ps
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1. | Module Wizard |

0000000000000 000D00000 PeakVHDL&FPGA O OO
000 entity 0 architecture 00000 VHDLOOOODOOOOOOODO
000000000000 00DO0D000O00DO00DO00DOO0ODO0O0O0 VHDL

gogobbbooouobboooobbbuooooobbuoooobbuooo
ugoboooaon

2. | Test Bench Wizard‘

O0O00O00Ob0oO0oboObOOooOoOobobOobobDOo VEDLODOODODOOoD
RN

3. | Create Blank Wizard |

0000000000000 0D0O0DO0O0D VEHADLODODODODOOODOODO

| Create Blank Wizard 00O D0DO0O00000000 myxorvhd 0000000

D00000000000000Module Wizard|D0 O DD D000 00| Module Wizard |0

0000000000 entity 00 architecture 000000000000 New
Entity Wizard 000 OO (D 31>DDDDDD Ooo0o0o0oooOon

n—ﬁlﬂmnm B s IEEE 1184 charckrd logic

P

O 31: New Entity Wizard 32

0 7: Entity,Architecture 00000000

Entity Name | Architecture Name | Port Name | Mode Type

myxor Behavior X in std_logic

v in std_logic

out std_logic

00000000[Createl000000000000 myxor.vhd0OOODODDO D

O00000000D0000000 entity , architecture , library OO0 0 OO

3200000 = ./image/peak/new-ent-wz.ps
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0000000000000 00000D0000OoO0O0O00 architecture O body

U

Z <= X Xor y ;

00000 (00000 VHDLOOOOOOOO0OD)00D000o0o0ooooo
00000000000 00DO0O0O00D PeakVEHDLOOOOOOOOODOO

00000000000 @ 00000000[MODULE MYXOR.VHD|OOO[+[D
00000000+ p000000000000000000000000000
000000000000

5.2 VHDLOOOOOOODOO

PeakVHDL&FPGA OO OOOOO MAX+4plus ITOOOOOOODOOOO
ugooobbodoooooobooooooobboboooouobbbbuoooooo
0000000000 VEADLOOODODODOOODODODOOOOOoobooDoooDoo
ugboboooooobooobboooooodg

D00000000000000MODULE MYXOR.VHDDOOOOOOOO

DDDDDDDDDDDDDDDDD|§"| 0000000 (000 |Simulate| =

Compile Selected |00 000)0000000000O00OO0O0OODOOOOOOO

00 Transcript DO0OD0 (0 32)00000000000000000OOO0O

gogooobooobobbobbbboooooooga

Compk |Lnk | Simulats | Syrtheszs | System |

Anahyzivg TV nguyenvihd e s mysoihAO00R VHD ko L
OP WHOL Arvshzer Visnmon 101
Copright by Green Mountain Computing Eystams, 1867,

Al rights resenesd
Buid How 17 1537

Compling sntity MYNOR

0 32: Transcript 00000 33

300000 = ./image/peak/trans-win-cmp.ps
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53 0O0O0OOODODOO

MAX+plus IO SCFOOOODOO0OOOO0ODOOOOOODOOOODOO
000000000 PeakVHDL&FPGA DO OOOODOODOOODODOOOOODO
OO0O0bOO0oDbOO0ODbO0OO0oO00O0DbDOoOOobOOoOO0oOobOoboo vHDLOOOOODO
00000000 wait 0000000000000 0OO0OOOOO VHDLOOOO
(00D0D00)00OO0o0OOooooo

0000000000000 instantiation 0000000000000 O00O0O0O
00000000*0000000000000000000000000000a0
goboboboooobobooobbbooobbboooobbooooboobg

0000000000 myxorvhd O000O0O0O0OD0OOOODOOOODOOOODOO

00O00/MODULE MYXOR.VHDDOOOOODOOOOOOOODOO0OO0O00O

DDDDDDDDDDDDDDDDDDDDDDDDDDE 0000000 | File|=

New Module ...|0 New Module 0000000 O 0| Test Bench Wizard [0 0 0O

000000000000000000000000 (0 31)000ooooao 70
O000000000D00000 myxor 0O0ODOO0OOO Entity Name 00O
O000000000D0O00 Entity Neme O Port OODOODODOOOODODO
000000000000 000000 (DO0o0D0DoOO0o0ODOoOOoUooooD)O
ugboboboooooobooooooobbododoooouoouobboooooo
O0000000000 myxor.vhdODODOOODOOODOODOOO  Port declara-
tionsDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
00000000%0000000000000000000000000000

library ieee;

use ieee.std_logic_1164.all;

use std.textio.all;

use work.MYXOR;

MdgUoOUoOoO0O0O0O00D00000000000000000000000000000000000

0000000000000 instantiation 00 000000000000 O0O0OOOOOO.
¥O0000 PeakVHDL&FPGA OO OODOODODODOOOODOODOOOOODOOOOOOOD

000000 PeakVHDL&FPGA OO OODODOO (TESTOODODOODOO.VHD)OOOOOOO
.
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entity TESTBNCH is
end TESTBNCH;

architecture stimulus of TESTBNCH is
component MYXOR is
port (
x: in std_logic;
y: in std_logic;

z: out std_logic

end component;

constant PERIOD: time := 100 ns;
-- Top level signals go here...
signal x: std_logic;

signal y: std_logic;

signal z: std_logic;

begin
DUT: MYXOR port map ( x,y,z );

STIMULUS1: process
begin
x <= ’0’; y <= ’0’; wait for PERIOD;
x <= ’0’; y <= ’1’; wait for PERIOD;
x <= ’1’; y <= ’0’; wait for PERIOD;
x <= ’1’; y <= ’1’; wait for PERIOD;
wait; -- Suspend simulation

end process STIMULUS1;

end stimulus;

00 STIMULUSI: process O end process STIMULUS1; 000000
Omyxor 000000 x0OyOOOOOODODOOOODOOOODOOOOODO PE-
RIOD(100ns 000)000 xO yO (0,0),(0,1),(1,0),(1,1) 00000000000
(040 — 0 25000000000000).

54 00O0O0OODOOO

ugoobobooooooobboooooobbbbbboooobbooooooo
0000 PeakVHDL&FPGA O D OODOOODODOODODOODOOOOOOOOODO
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000000000000 0000O00000O0000D000O0DO0D (OoDOo
ugoboobodouoooboboooouooboobobooooobbooooooooo
bbb otbooobuoboobobouoobuoobuooboobbbon
uodbobododdoooooobboobuoouobboobboooobbooooo
00000 VHDLOOODOODOODOUOOUOOOO (Ooooouooooooo,
MAX+plus IIOD00000O0O0O0OOOOO)O

godd myxorDDDDDDDDDDDDDDDDDDDD|;| goodggo
DDDDDDDDDDDDDDD':I U myxor UOOQOOOOODOOOOOOO

DDDDDDDDDDDDDEE 0000000 | Simulate| = |Load Selected |0
00000000D00000000000000000000000000000
0000000000. 000000000000000000 Select Display Ob-
jects 10000 (033)000000000000000000000000000
000000000000 myxor 0000 30000 #,4,:000000000
00000D00000000000000000000000000000000
0000000000000000000000000000000

Fomisbie objscin
:‘ = &k Frimaris
: A ¥

Add all 3 |

O 33: Select Display Objects 00O 00O 3¢

Select Dislplay Objects 00000000000 Awailable objects 00 0 00O O
0000000000000000000000000000000000000
00000000000000000000000000000000000.00
0 Objects to display 00000000000 00000000000000000
0000000. Available objects 10 0000000000000000[Add >0

DDDDDDDDDDDDDDDDDDDDDD‘AddPrimaI’ies‘DDDDDDDDD

gogoooooooooooobob.

300000 = ./image/peak/sel-dis-obj.ps
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| Add > |0|Add Primaries D0 00 00000000000000O|Close|d Se-

lect Display Objects 000000000000 ODOOODOODOODO

k2|00 | @00 | @] 22| [T R kg

034:00000000000000 %

Fla Ykw Simulaion Tools Wirdrs Holp

o | <) |
Ghng  TD00rcs 1504 200res P50re I00ra I500ea 40
] L__Sine— I E—
l.l""l' |.| II_5_| |__
o I
| el e ]
LI | N '
nonl: likbrary ieeaer
ggg%: use ieee,.std loaic 1164.allr
0004: use 5t-ﬂ.te:—:tic~.all:| =R RRITTAAA R |
0005 : ume work.MYHEORs
loadlng...
initializing... [ e = |
done diiTitiFF I HD

WHOL Simulator provided under licens
Copwriaght (ol 1994-1995 Green Mounta.
L T e | e - CR R Rl

Rty [Stopred o TEST)

035 00000000000 38

oooobobooboooboob40b00000ODbODOODO. DOoDbOboOOoD
00000 (034)000. 0000000000000 O0DDOOOO0ODDOOOO0
000000000000 0000D000 (03000000000 ooOoo
OooooboOo veEDLOOODOOO0ODOO0O0ooOoO0D 20000000000000

0000 [ MRyl OO00OO000O0O0OO0OO0ODOO0DOODOOOOOOOO
0000000000000 VHDL O writeline 000000000 0OOCO0O0O
o. bbooobobboooobbboooooobobbooobobboooooobo
gggd. DDDDDDDDDDDDDDDDDDM ugoboooooooood
u.

300000 = ./image/peak/sim-tb.ps
300000 = ./image/peak/sim-win.ps
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gbobooooboobooboboobbboobooboobbooobbooon
ugooooboooooooooooooboobooooobboboooo. ooobo
gbgobgboogooobooboobbooobobobobuooboooobon
uogoooboboooobooooobbobbooooobobbooboooobooboboon
godbbodooooobobooooobobbbbboUuo 200b0bboOoOooo
0000000000000 (O 35)0

03000000000 PeakVHDL&FPGADOOOOOOOOOODOOODO
000 MAX+plus 1100000000000 0OD (0250000000000
ggoooooooobbbbboooooooooa

5.5 0O0O0OO

0000 (synthesize) 0000000000000 00O0OOODOOOOOOOOO
O00000000000000 VHDLO wait 00O float 0000000000
goobboobobbooooouooooooooooboobobobbboooooooaaoann
gobobbobooooobobbbooooooouboboboooobobooogon
OooooboooobDoooobo vebLOODOODOOO0OOOoOoDOoOOooOOoooooo
OoooooOoOopbooOoOooooOoOobooOoo vHDLOOODOoOOoOoooO

PeakVHDL&FPGA OO OOODOOODOD VEDLOOOODOODOOODOOO EDIF(
Electronic Design Interchange Format) 0000000000 EDIFOOOOOO
O0o00obOOobO0ooOoo0oobOOooOOo0 EDIFODOOOOOODOODOOOOOOO
(00)0000000000D00O000DO0O0D0DODOO0OO0ODODOODODOO
OooOoDOoOo0ooOoooobOOoo EDIFODOODOOOOOOODOOOODOOO
gogooobbioooobobobooouobobbboooobobbbooogon

OO |Synthesize| = [Options| 0000000 36000000000000000

gogooobooobobbobbbboooooooga

1. Library Mapping VHDL OO0 O0OO0O00O000O000O00000O000O000O
0000000000000000000000000000
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2. Device Faruly D00 O00D0O000D0O0D0OO0O0OO0O0OO0O0 MAX+plus ITO
EDIFOO00D00000O00O00O Altera,all devices(EDIF) D00 0O

3. Analyze only OO0 OO00OODO VEHDLOODODDOOOOOOOOOODOOOO
gooboboboboooobobboooobobbbooobobbooobbbouoo
ugogooboboobobbbdooouoooooooboobobobobooooooon
gobobboooooobbobooooobbboooobbooouobbuoo

ugboboodoboboooobbooonboo

Compde | Link | Smulste Synthesize | System | Registration |
Syrkhess onder Eyrthesie options

036 0D000O00oooooo 3

0000 (myxor 00O )0 Device Family 0 00 Altera, all devices(EDIF) 0 0 O

ugboboodoobooobobooonboo
DDDDDDDDDDDDDDDDDDDDDDDD@ gooogoon

O0000O0O00O0DOO0O0O0O0DOo0ob0OoO VHDLOODOOODOODOODOOODOO Meta-

mor.log0000000000000000000 |Synthesize| = |View Synthesis Log

ugooooooon

56 MAX+plusIIOOOOOOODOOO

MAX+plus II0 [Interfaces| 000000000 O|EDIF Netlist Reader |0 O
0000000000 PeakVHDL&FPGAOODOO EDFOOO0OO0OO0ODO
000000D00000000000|Interfaces|000 00 [VHDL Netlist Writer |0
0000000 MAX+plus 1000000000 AHDLOOODOOODOO0ODO

VHDLOOOOOODODODOOOooOOoo
PeakVHDL&FPGA OO ODOODOODOODOOOOOOOODODOOODOOOOOO

ugooobooooooood ‘VHDLNetlistWriter‘DDDDDDDDDDDD

0000000 PeakVHDL&FPGA O VHDLOOOOOOOOOOO EDFOO

00000 = ./image/peak/options.ps
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000000 MAX+4plusIIO EDFOOO0ODOOO PeakVHDL&FPGA OO OO
O00O0bO0o0oOoOobOOo0obO0obDO vEbLODOOOoOOOooOobooooo
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6 VHDLOOODOOOODODODOODOOODO

ugooboboooooobbooboooooouobbooooboobboooooooon
0000 (00000000000 0D)0000O00DOO00DDDOO0ODOOOoOOO
ugobboooobobuoodbobobuooobobobooobobboooobobooonoo

6.1 00O0O0O0OODOODOOOOODO VHDLOO

000000000000000000000000000000000000
0000000000000 000000000000000000000000
0000000000000000000000000000000000000
00000000 sq,8,....50n00000000000000000000 p1,ps, ..., Pr
0000000000000000000000000000000 VEHDLOOO
0000000000
P1l: process begin

if rising_egde(Clock) then

State <= NextState;
end if ;

end process Pl;

P2 : process begin
if falling_edge(Clock) then
case State is
when s_1 => NextState <=s2;p.1 000;

when s 2 => NextState <=s3; p_.000;

end case ;
end if ;

end process P2;
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gooboobobboooboboooobbobooooooboooooooboon
ugoboboooobooooobbbooooobobbooooooobbooooooo

ooooof

o000 oo noooogo ZiDDDDDDDDDDDDDDDDDDDD
=1
000000000 000000 BASICOOOOOODODOOOOO

0 sum = 0
10 for I=1 to n
20 sum = sum +I

30 next i

037 000000o0oocoooo 4

ooobooobobob 3booubbuoooobbooobbooon

e Loophhi: 000OOO000ODOODOOOODOO Syom O OOOOO IODOOOO
D00D000000D000 LoopBdy 00 0ODO OO NextState = LoopBdy

e LoopBdy : 0OD0OOOSum 0 1 000010 1000000000000
O0TOnO00D0000000 LoopBdyODDOOOGOODODOOO StopO0O
00d

e Stop: 0 000D00DO0DOODUODOUOOUODUODUODUODODUODUODOODOO
o

Yopoooooooooooo 2000000000000 U0DOOLDOLUOUODOOOO (if
rising egde(Clock) 00 )0 00000000000 D (00DOO0OO0)00D00OO0OOOOOODO
gooooboooooooo

400000 = ./fig/state-machine.xfig.eps



6 VHDLODODODOODOODOODOOOOODO 60

oooo0o0ooooboo3cboooobooobboooooboooooo
ugbobobooooboboodobobuooobbobooobobboooobobooonoo
ggooooooooobobobbbbbooooodoguououuooooooo
uogobooboooooobboooobobobbooouobboooooobooooboo
0000000000000 00 LooplniniO00O0n000D0O0OD0ODOOODOODO

ZDDDDDD nO0O000O0O0ooooao
=1
00o0oooooo veDbLOOoOOooOoooooa

library ieee;

use ieee.std_logic_1164.all;

entity EXAMPLE is

port (
Clock,Reset : in std_logic;
n : in integer;
Sum : out integer;
);

end EXAMPLE

architecture BEHAVIOR of EXAMPLE is
type STATE_TYPE is ( LoopIni, LoopBdy, Stop);
--0o0000oooooboooooo
signal State,NextState : STATE_TYPE;
signal I : integer;
begin
P1 : process(CLK,Reset,NextState)
begin
if ( Reset=’1’) then --000000D0ODOO
State <= Looplni; --000000000O0000O000O0O0O
elsif rising_egde(Clock) then
State <= NextState; -- 00000000 OOODODO
end if;

end process P1;

P2 : process(CLK,State,NextState,n,I)
begin
if falling_egde(Clock) then
case State is
when LoopIni =>
I <= 1; Sum <= 0;
NextState <= LoopBdy;
when LoopBdy =>
Sum <= Sum + I;
if( I < n ) then
--00oooboooooao
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--NextState OO OOOOOODODO
I <= I+1;

else
NexState <= Stop;

end if;

when others =>
NextState <= Stop; -- Null 0000
end case;
end if;
end process P2;

end BEHAVIOR;

6.2 OJ0O0O0OOODODOOODOOO

O0O0bO0OO00O vEDbLOOOOOODOOOODOOOoOOooboboobobooo
0000000 (0000000000000 D)0000D0O00DD0O0OOODO
golboooooooboboboooooooobbobboooooooooobooboo
gooboogn

gboobo2200bo0booboobooobooboboobuoboboobon
000000000000 VEADLODOOOODOOODODOOOOOoDOOoDooDoo
O0000O0O0O0OO0DO0O VEDLOOOODOOoOooOoooDbooo

6.2.1 0O0OOOOO

0000000000000 A00OdDOO0OO0O0OOOOODOOooOoooogon
n? 0000200000000000000000000000000000O000
O000000DO00DO0oU0DO00oDo0oDo0oDODoOwdOOOD AODQODOOOODOO
0000000000000000000000 2x »?x (0000000000
00.000000500000000000000000 2x 5000%x 82400 Mbyte
goono

00 A20 VHDLOOODOOOOOOOOODOOO 8O YOOoOoOooogo so
goboboodoobbdooo 200dbbooboboooobDboooobobOoOod
gooboobuooboobuoobooboobuooboobboobobobobooo

ggoooooooobbbbbboooooooouououooooooon

e SCALAROUODODODODODOODOOOODDOODOODODOODDDOOODOO
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0000 VHDLO real 0000000 DO0O0OOOOODODOOODOOODO

( std_logic vector 0) 000000000000

MEM. TYPEO OO n?00 SCALAROOO

VECTOROOO nO0O SCALAR OOO

COUNTER OO OOODODOOODOOOOO

STATETYPEOOOOOODOUODOODOOOOOOOOOODOOODOOO

ode2200000000

O8& O000Ogd

ooo 0ooooo a] 0oooOoooo(ooo)
Mem nx n0O0 A MEM_TYPE n?x b 42

X 0ooooo (nO) MEM_TYPE n?x b
Lamda ooo (nO) VECTOR nx b
52 2= SCALAR b

s s=+/5 SCALAR b
HsC e = M(nm) VECTOR nx b

P 0000 p =cpAw VECTOR nx b
tmp tmp = £pTq SCALAR b

Q 0000 q=p —tmpw VECTOR nx b
Alfa 000000000000 VECTOR nx b
Beta 000000000000 VECTOR nx b
Max Gerschgorin 000000000 SCALAR b

A poooobobooboo SCALAR b

B poooobobooboo SCALAR b

C c=ofb SCALAR b
a_ml A—plODOoooo VECTOR nx b

09 o0oodn

ooo oo |

clock oooo std_logic
reset oooo std_logic
State | 000000 | STATE.TYPE
i,j,k ooooo COUNTER




6 VHDLODODODOODOODOODOOOOODO 63

6.2.2 0O0OOOOO

gboobooboobooobobobobobob 200bbob0boboboobon

A0000000000O0DO0O0O0O.

00000000 0OD0DAO0OOO0OO0ODOOODOOOO0OOODOODOOOADO
UdbwhOoooooo

ooo goooopoogooo
HsPrnDat 00 AOD0OO0OO0OOOO
HsKLoopIni ODkOoOooooooooo
Hs2LooplIni,Hs2LoopBdy 52 = Z:L:kdrl oooo
HsSCal,HsCCal,HsViceCal s=+Vs2Oc= WD ooo
HsPLooplIni,HsPLoopBdy pUOOOO
HsPtxWLooplni, HsPtxWLoopBdy, pfwooono
HsTmpCal,HsQLooplIni,HsQLoopBdy q=p—tmpw 0000
HsALooplni, HsALoopBdy Apy1 = A — (pq” —qpT)
HsPrnRes ooooooo
000 0000000 LamdaODODOOO
ooo goooogooooo
BisSetDat, BisPrnDat 0000000000000 ADOoOoOoooooooo
BisMaxLoopIni, BisMaxLoopBdy Gerschgorin 000000000 DOOOO
BisEvLooplni,BisEvEnd n000000000000
BisBisLooplIni Jo00oooooo 200000
BisCCal,BisSturmLooplni, BisSturmLoopBdy c00000000DOO0O0ODOOO0
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ooo

gooooooooo

ITrjLooplni, ITrjLoopEnd
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STOP
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Al 2000 VHDLOOO

U2000oobbboddogobobbbobooooobobboooooobooo
200000000. DODODOODDOO VHDLOOODODOOODODOOOO 20
0000000000000000000000 2000 VHDLOOO (Newton—
Raphason 00000000 O00)000O0O

-- filename : ./source/vhdl/math.vhd
-- created : Thu Feb 15 1998

-- author : N.M.Duc

-- purpose : root square package

Library IEEE;

Package MATH_REAL is
function SQRT (X : real ) return real;
-- returns square root of X; X >= 0

end MATH_REAL;

Package body MATH_REAL is
function SQRT (X : real ) return real is

-- returns square root of X; X >= 0

-- Computes square root using the Newton-Raphson approximation:

-- F(n+1) = 0.5%[F(n) + x/F(n)];

constant inival: real := 1.5;
constant eps : real := 0.000001;

constant relative_err : real := eps*X;

variable oldval : real ;

variable newval : real ;

begin
-- check validity of argument
if ( X < 0.0 ) then
assert false report "X < O in SQRT(X)"
severity ERROR;
return (0.0);

end if;

-- get the square root for special cases
if X = 0.0 then
return 0.0;

else
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if ( X =1.0 ) then
return 1.0; -- return exact value
end if;

end if;

-- get the square root for general cases
oldval := inival;

newval := (X/oldval + oldval)/2.0;

while ( abs(newval -oldval) > relative_err ) loop
oldval := newval;

newval := (X/oldval + oldval)/2.0;

end loop;

return newval;

end SQRT;
End MATH_REAL;

A2 00000D0O0OODOOOOODOO(ODDO)

--file name : ./source/vhdl/hshld.vhd

--created : Thu Jan 29th 1998
--author : N.M.Duc
--purpose : calculate eigen vectors using Householder transform

library ieee;
use ieee.std_logic_1164.all;
use std.textio.all;

use ieee.std_logic_textio.all;

use work.math_real.all;

entity HSHLD is
end HSHLD;

architecture BEHAVIOR of HSHLD is
type STATE_TYPE is (--- Householder Transform

HsPrnDat,
HsKLoopIni,
HsS2LoopIni, HsS2LoopBdy, HsSCal, HsCCal,
HsViceCal,
HsPLoopIni, HsPLoopBdy,
HsPtxWLoopIni, HsPtxWLoopBdy, HsTmpCal,
HsQLoopIni, HsQLoopBdy,
HsALoopIni, HsALoopBdy,
HsPrnRes,

--- Bisection method
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BisSetDat, BisPrnDat,

BisMaxLoopIni, BisMaxLoopBdy,
BisEvLoopIni, BisBisLoopIni,
BisCCal,BisSturmLoopIni, BisSturmLoopBdy,
BisNewRange,

BisEvEnd,BisPrnRes,

--- Inverse iteration

IitKLoopIni,

IitMuCal,IitA_mulLoopIni, IitA_mulLoopBdy,
IitXIniLoopIni, IitXIniLoopBdy,
IitSlvLoopIni, IitS1lvCpyAlfLoopIni,
IitS1lvCpyAlfLoopBdy,
IitS1lvMACalLoopIni, IitSlvMACalLoopBdy,
IitSlvForwLoopIni, IitSlvForwLoopBdy,
IitSlvBackLoopIni, IitSlvBackLoopBdy,
IitSlvLoopEnd,

IitKLoopEnd, IitPrnRes,

--- Inverse transform

ITrjLoopIni, ITrkLoopIni,

ITriLooplIni, ITriLoopilBdy,
ITriLoop2Ini, ITriLoop2Bdy,
ITrkLoopEnd, ITrjLoopEnd,

--- Normalize

NormILoopIni,

NormJLooplIni, NormJLooplBdy,
NormJLoop2Ini, NormJLoop2Bdy,
NormILoopEnd, NormPrnRes,

STOP );
type MEM_TYPE is array (0 to 399) of real;
-- largest dimension n is 20
type VECTOR is array (0 to 19) of real;
subtype SCALAR is real;
subtype COUNTER is integer range O to 100;

constant PERIOD : time := 2 ns;

constant BISEC_R : integer := 50;

constant INVIT_D : real := 500.0;

constant INVIT_R : integer := 10;

signal Mem : MEM_TYPE; -- matrix A
signal X : MEM_TYPE; -- eigen vectors
signal clock,reset : std_logic := ’0’;

signal State : STATE_TYPE;

signal s2,s : SCALAR;

signal Q,HsC : VECTOR;

signal Alfa,Beta : VECTOR;
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signal Max,A,B,BisC: SCALAR;

signal Lamda : VECTOR;

signal IitXini : VECTOR;

signal a_mI : VECTOR;

signal a_mI_var : VECTOR;

signal ITrR : SCALAR;
begin

-- generate clock pulse
gen_clk : process begin
clock <= not clock ; wait for PERIOD;

end process;

-- generate reset pulse

gen_reset : process begin
reset <= ’1’; wait for PERIOD/2;
reset <= ’0’; wait;

end process gen_reset;

-- execute Householder transform

cal:process(clock,reset)

variable i,j,k : COUNTER;
variable P : VECTOR;
variable tmp,G : real;

variable nBigger : integer;
variable IitM : VECTOR;

file data_file std.textio.text is 'hshld.dat";
file result_file std.textio.text is 'result.dat";
variable Lin,Lout line;

variable data : real;

variable space character;

variable N integer;

begin

-- restart and read data from file when reset is rising up

if (reset=’1’) then

readline(data_file,Lin);

read(Lin,N);

for ii in O to N-1 loop

readline(data_file, Lin );

for jj in ii to N-1 loop

read (Lin, data); read(Lin,space);

Mem(ii*N+jj) <= data;

Mem(jj*N+ii) <= data;

--write(Lout,data); write(Lout," ");

end loop;
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--writeline (output,Lout);
end loop;
IitXIni(0) <= 119.0; IitXIni(1) <= 1.0; IitXIni(2) <= 2.0;
IitXIni(3) <= 3.0; IitXIni(4) <= 4.0; IitXIni(5) <= 445.0;
TitXIni(6) <= 6.0; IitXIni(7) <= 7.0; IitXIni(8) <= 8.0;
IitXIni(9) <= 9.0; IitXIni(10) <= 10.0; IitXIni(11) <= 11.0;

State <= HsPrnDat;
else
if(rising_edge(clock)) then
case State is
when HsPrnDat =>
write(Lout,"==== Householder Transform : matrix A ======");
writeline(output,Lout);
for ii in O to N-1 loop
for jj in 0 to N-1 loop
write(Lout,Mem(ii*N+jj),right,10); write(Lout,’ ’);
end loop;
writeline(output,Lout);
end loop;
State <= HsKLoopIni;

when HsKLoopIni =>
k := 0;
State <= HsS2LoopIni;

when HsS2LoopIni =>
s2 <= 0.0;
j = k+1;
State <= HsS2LoopBdy;

when HsS2LoopBdy =>
s2 <= s2+ Mem(j*N + k)*Mem(j*N+k) ;
if(j < N-1) then
j o= j+1;
else
State <= HsSCal;

end if;

when HsSCal =>
if ( Mem((k+1)*N+k)>0.0) then
s <= sqrt(s2);

s <= - sqrt(s2);
end if;

State <= HsCCal;

when HsCCal =>
HsC(k) <= 1.0/( s2 + Mem((k+1)*N+k)*s);



A VHDLOOOOOOODOOODOOOOO

State <= HsViceCal;

when HsViceCal =>
Mem(k*N+k+1) <= -s;
Mem( (k+1)*N+k) <= Mem((k+1)*N+k) + s;
State <= HsPLoopIni;

when HsPLoopIni =>

i = k;
j = k+1;
P(i) := 0.0;

State <= HsPLoopBdy;
when HsPLoopBdy =>
--- calculate each element of vector P ( j=k to N-1)
--test := Meml1((i-1)*N+j);
--testl := W(j);
P(i) := P(i) + Mem(i*N+j) * Mem(j*N+k);
if(j<N-1) then
j o= g
else
P(i) := HsC(K)*P(i);
if (i<N-1) then -- go to next loop

i = i+1;

j o= kt+1;

P(i) := 0.0;
else

State <= HsPtxWLoopIni;
end if;

end if;

when HsPtxWLoopIni =>
tmp := 0.0;
i := k+l;
State <= HsPtxWLoopBdy;

when HsPtxWLoopBdy =>
tmp := tmp + P(i)*Mem(i*N+k);
if( i<N-1) then
i 1= i+41;
else
State <= HsTmpCal;

end if;

when HsTmpCal =>
tmp := tmp*HsC(k)/2.0;
State <= HsQLoopIni;

when HsQLoopIni =>

i = k+1;
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Q(x) <= P(k);
State <= HsQLoopBdy;
when HsQLoopBdy =>
Q(i) <= P(i) - tmp*Mem(ixN+k);
if (i<N-1) then
i = i+l
else
State <= HsALoopIni;

end if;

when HsALoopIni =>

i = k+1;

j = k+1;

State <= HsALoopBdy;
when HsALoopBdy =>

Mem(i*N+j) <= Mem(i*N+j)-Mem(i*N+k)*Q(j)-Mem(j*N+k)*Q(i);

if (j<N-1) then
MEEI ST
else
if (i<N-1) then
j = k1
i = i+1;
else
if (k<N-3) then
k := k+1;
State <= HsS2LooplIni;
else
State <= HsPrnRes;
end if; -- of k loop
end if;

end if;

when HsPrnRes =>

write (Lout,

"====== After Householder Transform :

writeline(output,Lout);
for ii in O to N-1 loop
for jj in O to N-1 loop

write(Lout,Mem(ii*N+jj),right,10); write(Lout,’ ’);

end loop;
writeline(output,Lout);

end loop;

write(Lout,"c :"); writeline(Output,Lout);

for ii in O to N-1 loop

write(Lout,HsC(ii),right,10); write(Lout," ");

end loop;
writeline(output,Lout);

State <= BisSetDat;

—————————— end of Householder Transform ------------------—--—--
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when BisSetDat =>
for ii in O to N-1 loop
Alfa(ii) <= Mem(ii*N+ii);
end loop;
for ii in O to N-2 loop
Beta(ii) <= Mem(ii*N+ii+1);
end loop;
State <= BisPrnDat;

when BisPrnDat =>
write(Lout,
========= Bisection method : read data ======

writeline(output,Lout);

write(Lout,"Alfa : ");

for ii in O to N-1 loop
write(Lout,Alfa(ii),right,10);
write(Lout," ");

end loop;

writeline(output,Lout);

write(Lout,"Beta : ");

for ii in 0 to N-2 loop

write(Lout,Beta(ii),right,10);
write(Lout," ");

end loop;

writeline (output,Lout);

State <= BisMaxLoopIni;

when BisMaxLoopIni =>
Max <= abs(Alfa(0))+abs(Beta(0));
i=1;

State <= BisMaxLoopBdy;

when BisMaxLoopBdy =>
if (i<N-1) then
tmp := abs(Alfa(i))+abs(Beta(i))+abs(Beta(i-1));

else

tmp abs(Alfa(i))+abs(Beta(i-1));
end if;
if (Max <tmp) then
Max <= tmp;
end if;
if (i<N-1) then
i = i+1;
else

State <= BisEvLoopIni;

end if;

when BisEvLoopIni =>

k = 1;
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State <= BisBisLooplIni;

when BisBisLoopIni =>
A <= - Max; B <= Max;
i = 0;

State <= BisCCal;

when BisCCal =>
BisC <= (A+B)/2.0;

State <= BisSturmLoopIni;

when BisSturmLoopIni =>
G := BisC - Alfa(0);
if (G<0.0 or G=0.0) then
nBigger := 1 ;

else

nBigger := 0;
end if;
j =1

State <= BisSturmLoopBdy;

when BisSturmLoopBdy =>
if (G=0.0) then
j o= j+1;
G := BisC - Alfa(j);
if ( G <0.0 or G =0.0) then
nBigger := nBigger+1;
end if;
else
G := BisC - Alfa(j) - Beta(j-1)*Beta(j-1)/G;
if ( G0.0 or G=0.0) then
nBigger := nBigger+1;
end if;

end if;

if (j<N-1) then
j i e
else
State <= BisNewRange;

end if;

when BisNewRange =>

if nBigger > (N-k) then

A <= BisC;
else

B <= BisC;
end if;

if(i < BISEC_R) then
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i = i+l

State <= BisCCal;
else

State <= BisEvEnd;

end if;

when BisEvEnd =>
Lamda(k-1) <= BisC;
if k <N then
k = k+1;
State <= BisBisLooplni;
else
State <= BisPrnRes;

end if;

when BisPrnRes =>

write(Lout,'"========= Eigen values ======");

writeline(output,Lout);

for ii in O to N-1 loop
write(Lout,Lamda(ii),right,10);
write(Lout," ");

end loop;

writeline(output,Lout);

State <= IitKLoopIni;

——————————————— end of Bisection Method ----------------—-c-—u—-

when IitKLoopIni =>
k := 0;
State <= IitMuCal;

when IitMuCal =>
if(k <n-1) then
Lamda(k)+ (Lamda(k+1)-Lamda(k))/INVIT_D;

tmp
else

tmp := Lamda(k)- (Lamda(k)-Lamda(k-1))/INVIT_D;
end if;

State <= IitA_mulLoopIni;

when IitA_muILoopIni =>
i := 03

State <= IitA_muILoopBdy;

when IitA_mulLoopBdy =>
a_mI(i) <= Alfa(i)-tmp;
if( i< n-1) then
i = i+1;
else
State <= IitXIniLoopIni;

end if;
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when IitXIniLoopIni =>

i = 0;

State <= IitXIniLoopBdy;
when IitXIniLoopBdy =>

X(k*N +i) <= IitXIni(i);

if( i< n-1) then

i = i+1;
else
State <= IitSlvLooplni;

end if;

when IitSlvLoopIni =>
j :=0;
State <= IitS1lvCpyAlfLoopIni;

when IitSlvCpyAlfLoopIni =>
i :=0;
State <= IitSlvCpyAlfLoopBdy;
when IitSlvCpyAlfLoopBdy =>
a_mI_var(i) <= a_mI(i);
if(i < n-1) then
i = i+1;
else
State <= IitS1lvMACalLoopIni;

end if;

when IitSlvMACalLoopIni =>
i := 03
State <= IitS1lvMACalLoopBdy;
when IitSlvMACalLoopBdy =>
IitM(i) := Beta(i)/a_mI_var(i);
a_mI_var(i+1l) <= a_mI_var(i+1) - IitM(i)*Beta(i);
if( i < n-2) then
i = i+1;
else
State <= IitSlvForwLoopIni;

end if;

when IitSlvForwLoopIni => -- forward substitution
i:=1;
State <= IitSlvForwLoopBdy;
when IitSlvForwLoopBdy =>
X(k*N+i) <= X(k*N+i) - X(k*N+i-1)*IitM(i-1);
if ( i < n-1) then
i = i+1;
else
State <= IitSlvBackLooplIni;

end if;



A VHDLOOOOOOODOOODOOOOO

when IitSlvBackLoopIni => -- backward substitution
X (k*N+n-1) <= X(k*N+n-1)/a_mI_var(n-1);
i = n-2;
State <= IitSlvBackLoopBdy;
when IitSlvBackLoopBdy =>
X(k*N+1i) <= ( X(k*N+i)-Beta(i)*X(kxN+i+1) )/a_mI_var(i);
if ( i >0) then
i = 1i-1;
else
State <= IitSlvLoopEnd;

end if;

when IitSlvLoopEnd =>
if ( j < INVIT_R-1 ) then
j o= j+1;
State <= IitSlvForwLoopIni;
else
State <= IitKLoopEnd;

end if;

when IitKLoopEnd =>
if ( k < n-1 ) then
k = k+1;
State <= IitMuCal;
else
State <= IitPrnRes;

end if;

when IitPrnRes =>

write(Lout,"==========Eigen vectors====
writeline(output,Lout);
for ii in O to n-1 loop
for jj in O to n-1 loop
write(Lout,X(ii*N+jj)/X(ii*N),right,10);
write(Lout," ");
X(iixN+jj) <= X(iixN+jj)/X(ii*N);
end loop;
writeline (output,Lout);
end loop;
State <= ITrjLooplni;

———————————————— end of Inverse Iteration -------------------—-——-—-———-

when ITrjLoopIni =>
j = 0;
State <= ITrkLoopIni;

when ITrkLoopIni =>
k := n-3 ;
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State <= ITriLooplIni;

when ITrilLooplIni =>
tmp := 0.0;
i 1= k+1;
State <= ITriLoopi1Bdy;

when ITriLooplBdy =>
tmp := tmp + Mem(i*N+k)*X(j*N+i);
if ( i < n-1) then
i = i+1;
else
State <= ITriLoop2Ini;

end if;

when ITriLoop2Ini =>
ITrR <= tmp * HsC(k);
i := k+1;

State <= ITriLoop2Bdy;

when ITriLoop2Bdy =>
X(j*N+i) <= X(j*N+i) - ITrR*Mem(i*N+k);
if ( i <n-1) then
i = i+1;
else
State <= ITrkLoopEnd;

end if;

when ITrkLoopEnd =>
if ( k>0) then
k = k-1;
State <= ITrilLooplIni;
else
State <= ITrjLoopEnd;

end if;

when ITrjLoopEnd =>
if ( j < n-1) then
j o= j+i;
State <= ITrkLoopIni;
else
State <= NormILoopIni;

end if;

when NormILoopIni =>
i = 0;
write(Lout,"==== Normalizing ..... ")
writeline (output,Lout);

State <= NormJLooplIni;
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when NormJLooplIni =>
tmp := 0.0;
j = 0;
State <= NormJLoopiBdy;

when NormJLoopiBdy =>
tmp := tmp + X(i*N+j)*X(i*N+j);
if ( j < n-1 ) then
j o= j+i;
else
State <= NormJLoop2Ini;

end if;

when NormJLoop2Ini =>

tmp := sqrt(tmp);

j :=0;

if( tmp = 0.0 ) then
write(Lout," Cannot normalize O vector i=");
write(Lout,i,right,5);
writeline (output,Lout);
State <= STOP;

else
State <= NormJLoop2Bdy;

end if;

when NormJLoop2Bdy =>
X(i*N+j) <= X(i*N+j)/tmp;
if ( j < n-1) then
j o= j+i;
else
State <= NormILoopEnd;

end if;

when NormILoopEnd =>
if (i < n-1) then
i = i+1;
State <= NormJLooplIni;
else
State <= NormPrnRes;

end if;

when NormPrnRes =>
write(Lout,"======== Normalized eigen vectors =======");
writeline(output,Lout);
for ii in 0 to n-1 loop
for jj in O to n-1 loop

write(Lout,X(ii*N+jj),right,10); write(Lout," ");
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end loop;

writeline (output,Lout);
end loop;
State <= STOP;

when others =>
State <= STOP;
end case; -- end of case State is
end if;
end if;

end process cal;

end BEHAVIOR;
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C FLEX EPF82820 000000000

00000000 read_ttf O configure 000 200000000000000O

read ttf O filename 00 0000000000000 0O0OO0OO0OO0O0O data_size

0000000000 ttfdata00D0O0D0O00OCODOODOOODOOOOOOOOO

O000000000000000000 configure OO ttf datad0 0000000

gbobooobooboboobobooo1l1bobooboboooboobobooo

ggooooooobbbbbbbboooooouououooooooon

0000 : DOS/V Machine, MS-DOS mode

000000 Borland C++, target O MS-DOS standard executable file

[SAODOOOOO0ODOO0OOOOoOOooDooooood

#include
#include
#include

#include

/* port
#define
#define
#define

#define
#define

#define

#define
#define

/* 000

<stdio.h>

<stdlib.h>
<string.h>
<dos.h>

addresses */

P_AL
P_BL
P_CL

P_AH

P_BH

P_CH

CON_L
CON_H

oo

oxfff0 /+ 000000 */
0xfff2
oxfff4

Oxfffl
Oxfff3
Oxfffb

oxfff6 /+ 0DOODOOOOO %/
Oxff£f7

use P_AH for transfering data(bidirectional), P_BH for control MPU

(output), C_PH(input)for checking configuration and C_PL(output) for

control cofiguration FLEX*/

/*
bit 7

0x9a 1
0x89 1
0x99 1

AL out,
0x8a 1

6 5 4
1 modeA
0 0 1
0 0 0
0 0 1

BLin, CL out mode

0 0

0

1

2 1 0
CH modeB B CL

0 1 0
0 0 1
0 0 1
0 1 0



C FLEXEPF8 220000000000

AH,BH out, CLin mode

0x89 1 0o 0 O 1 0 0 1

AH,BH in, CL in mode

0x9b 1 0 0 1 1 0 1 1

*/

#define L_MODE 0x8a

#define H_MODE_OUT 0x89 /* AH,BHO O OOOOOOOO =/
#define H_MODE_IN 0x9b /* AH,BHOODOODOOOOO %/

#define WAIT_CYCLE 5
#define AD_CLK 15 /* additional clock cycles */

/* bitmasks*/

#define DATAO 0x01
#define DCLK 0x02
#define nCONFIG 0x04
#define CONF_DONE  0x01

#define nSTATUS 0x02

#define DATA_SIZE 5120

unsigned char ttf_data[DATA_SIZE+1]; /#* includes 1 byte of headerx/

void read_ttf(char *file_name, unsigned char xttf_data, long data_size)

/* read Tabular Text Format file */

{

FILE *fp;

char buffer[512];

int line_num,len,i,j;

if ( NULL==(fp=fopen(file_name,"r")) ){
printf("\"%s\" not found\n",file_name);
exit (EXIT_FAILURE);
}

line_num = i = 0;
while (NULL!=fgets(buffer,512,fp)){
line_num++;
if (data_size==i){
printf ("Wrong file. Too big\n");
exit (EXIT_FAILURE);
}

len = strlen(buffer); buffer[len-1]=0;
switch(len){
case 97
for(j=0; j<24;j++){
if ( 1!=sscanf (buffer+4xj,"}d",&ttf_datal[i]) ) {
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printf ("Wrong format at line %d\n",line_num);

printf ("\"%s\"\n" ,buffer);
fclose(fp);

exit (EXIT_FAILURE);

}

i++

break;
case 29 : /x OO0 */
for(j=0; j<7;j++){

if ( 1!=sscanf(buffer+4xj,"}d",&ttf_datal[i]) ) {

printf("Wrong format at line %d\n",line_num);

printf ("\"%s\"\n",buffer);
fclose(fp);

exit (EXIT_FAILURE);

}

i+

break;
case 4 : /x O00OO0O */
if( 1!=sscanf (buffer,"%d",&ttf_datalil) ) {

printf ("Wrong format at line %d\n",line_num);

printf ("\"%s\"\n",buffer);
fclose(fp);
exit (EXIT_FAILURE);
}
i+
break;
default :
printf ("Wrong format at line %d\n",line_num);
printf ("\"%s\"\n",buffer);
fclose(fp);
exit (EXIT_FAILURE);
} /* end of switch */
} /* end of while */
fclose(fp);
printf("Read %d bytes\n",i);
} /* end read_ttf */

void print_status(unsigned char status)
{
printf ("nSTATUS =/d ", ( ( nSTATUS & status)?1:0)

printf ("CONF_DONE =%d\n", ( (CONF_DONE & status)?1:0) );

}

void configure(unsigned char *ttf_data)
{

int i,j;
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unsigned char data, data_out;

printf ("Current status :\n");

print_status( inportb(P_CH) );

printf("Setting port mode ...\n");

outportb(CON_L,L_MODE) ; /* P_BL : input, P_AL,P_CL : output
outportb(CON_H,H_MODE_IN) ; /* P_AH, P_CH : input, P_BH: output*/

print_status( inportb(P_CH) );
outportb(P_CL, 0x00); /* nCONFIG falses down*/
printf ("nCONFIG down ...\n");
print_status( inportb(P_CH) );

outport (P_CL, nCONFIG); /* nCONFIG rises up */
printf ("nCONFIG up ...\n");

print_status( inport(P_CH) );

if (! (inport (P_CH) & nSTATUS) ) {
printf ("FLEX does not responce. \n");
exit (EXIT_FAILURE);
}
printf("Sending data to FLEX ...\n");
for(i=0; i<= DATA_SIZE; i++){
data = ttf_datalil; /* get 1 byte */
for( j=0; j<8; j++){
data_out = DATAO & ( (0xO1l&data)?0xff:0x00 );
outportb(P_CL, nCONFIG | data_out );
/* set DATAO, DCLK falls downx*/
outportb(P_CL, nCONFIG | data_out | DCLK);
/* DCLK rises up */
if( ! (nSTATUS & inport(P_CH)) ){
printf ("nSTATUS is pulled down. Some error occurred\n");
printf ("byte=%d bit=)d\n",i+1,j+1);
exit (EXIT_FAILURE);
}
if ( CONF_DONE & inport(P_CH) ){
printf("Found high egde of CONF_DONE after sending ");
printf("%d bytes and %d bits\n",i,j+1);
print_status( inportb(P_CH) );
printf ("Generate %d additional clock cycles\n",AD_CLK);
/* additional external clock cycles */
for (i = 0 ; i< AD_CLK ; i++) {
outportb( P_CL , nCONFIG );
outportb( P_CL , nCONFIG | DCLK);
}
exit (EXIT_FAILURE);
}
data = data >> 1 ; /* right shift data 1bit */
}

*/
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}/*end of for(i= ... %/

printf("Sent all data\n");
if ( ! (CONF_DONE & inport(P_CH)) )
printf("Some error occurred, CONFIG_DONE is held at GND\n");
else
printf("Sent all % bytes\n",DATA_SIZE);
print_status( inportb(P_CH) );

} /* end of configuration */

void main(int argc, char *argv[])
{
char f_n[128];

if (2==argc) {
strcpy(f_n,argv[1]);
}
else if(1== argc){
printf ("TTF file:"); gets(f_n);
}
else {
printf("Bad parameters\n");
printf("Usage : download [file_name]\n");
exit (EXIT_FAILURE);
}

ttf_datal[0] = Oxff;

printf ("Downloading \"%s\" ...\n",f_n);
read_ttf (f_n,ttf_data+1,DATA_SIZE);
configure(ttf_data);

}
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