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6.4

6.5

6.6 C

6.7 VHDL
6.7.1.



LSI VHDL



Synthesis
Very High Speed Integrated Circuit Hardware
Description Language VHDL VHDL



3 LSI

LSl VHDL LSl VHDL
LSl
3.1LSlI
LSl LSl LSl LSl
IC CPU ROM/RAM
LSl LSl
ASSP Application Specific Standard Product LSI

LSl  ASIC Application Specific Integrated Circuit

1960 IC 1970
4 CPU 4004
1
1970 8 CPU 1970 1980
16 CPU 1990
64 CPU 3
1986 Mbit DRAM 1997 64Mbit DRAM
1
LSI 6 10
CPU
3
LSI IC 1980
ASIC LSI ASIC
ASIC 1 3
3
LSI



FPGA Field Programmable Gate Array CPLD Complex Programmable

Logic Device
LSl 1
LSl
3
LSl
3
3.2 LSl
LSl 6 10
LSl
3.3 VHDL
HDL VHDL  Verilog-HDL 2
VHDL
3.3.1. VHDL
VHDL 1970 VHSIC Very High Speed Integrated
Circuit 1981
ASIC 3 4
ASIC
2
IC
HDL AISC
1983 VHDL



1985 1986

1986

7.2

IEEE Institute of Electrical and

Electronic Engineers 1987 5
Language Reference Manual 12 IEEE-1076
5 1992 IEEE-1164
3 2
3.3.2. VHDL
VHDL
RTL
VHDL
L

{ASSP ASIC FPGA... }

3-1

VHDL

ASSP

VHDL

ASIC

VHDL

LRM

3-1



RTL Register Transfer Level

HDL

VHDL

3.4 FPGA/CPLD

FPGA Field Programmable Gate Array CPLD Complex
Programmable Logic Device
CLB(Configurable Logic Block)

CLB CLB CLB SRAM
FG FF
FPGA CPLD CLB
ASIC
FPGA/CPLD
FPGA/CPLD
3
4
LSl



4.1

4.2

4.2.1.

HDL

4-1

4-1

waterfall model

4-1



4-2

4.2.2. (prototype model)



4.2.3.

\

No Good

Good

4-3

roundtrip model

\i
A




4.3

4.4

JK

4-6

4-5

4-5

BS
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4.5

READ

4-7

WRITE
1

4-7
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4.6

4-8

GUI

4-9
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4.7

STS

4-10
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1970

1980

1980

VR

5.1

1960

1990

CT computed tomography
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RGB

i=1]i=2 =1 =Ml i=1]i=2 =1 [li=M ,
) =1 1 k=1
! 1
=K ]:N
=1 =1
1 1
¢ j=N ! k=K
=K i J:N !
CIL CSQ
D - i=M -
1l ke k=1i  ik=x| j=1
i={1,2,...,M}
== == i={1,2,....N}
k={1,2,...,K}
k=1l ikeK k=1i  ik=k| j=N
cIP
5-1
5-1
ClL(channel interleaved by line) CSQ(channel sequential) CIP channel
interleaved by pixel M
x N K M x N

x K
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i /graphic_cleanup

{ cleartomark

end
AGMCORE_graphicsave
restore

Ydef
/compose_error_msg

{ grestoreall initgraphics
/Helvetica findfont 10 scalefont

setfont
- /AGMCORE_deltaY 100 def

/AGMCORE_deltaX 310 def
/AGMCORE_arg2 xdf
/AGMCORE_argl xdf

5-2

5-2

10

5.2

oS
5.2.1. BMP Microsoft device independent bitmap
C BMP
BMP Microsoft OS  Windows
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1 8 3 256
54Byte
6-2
4byte
4byte
BMP oS
10
I —_— - — BMP —_—
- - -
- [ Header(s4Byte) |

LI I " Z

IZIEIUEIEIU]D: 1]

00o0o0z0 - OF 00 00 00 D0Y ..o
00000030 - 00 o0 00 FF et
00000040 - 00 FF FFFF i
00000050 = FF FF FFFFFFFFFFFFF:FFFFFFFFFFFFFF ................
000000e0 = FF FF FF FF FF FF FF OO0 OO FF 00 O0 FF 00 00 FF ... eeeaaan..
00000070 = 00 00 FF 00 00 FF 00 00 FF 00 00 FF 00 00 00 FF L.
00000020 = 00 00 FF 00 00 FF 00 00 FF 00 00 FF 00 00 FF 00 . ooeeaanenas .
00000090 : 00 FF OO0 FF OO FF FFFF FF FFFFE FF FF FF FF Lo ieeniean s
000000AD = FFFFFFEFFFFFE FFFFFFFE FFFFFF FFODOFF L oooooiaioats
000O0D0B0 : 00 00 FF 00 OO FF QD 00 FF 00 Q0 FF 00 00 FF D0 ,......cvsees .
0000onco = 00 F= 0000 FF 00 00 00 FF 00 00 FF 0000 FF OO0 L oL aeae.,..

5-3

O16 3516 54Byte 3616
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5.3

53.1.1

Gij

Jij

gj

1

( ) ( )
M x N
F={f.
. i . (5.1)
{I :1-21A 1M}1{J =1121A !N}
f; I 10
1 1 5-4
F={f;} G={g;}
10
(7)) (2K+1) (2L+1)
fog{i-K p i+K,j-L q j+L} (5.2)
F 2 10
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F={fij} G={9ij}
X X X X X X X X
X X X X X X
i i
© > >
fij gij
54 1 1
54
1 1
54.1.
y=f(x)
5-5
Xmin Xinax
Ymin Ymax
y
y:M(X_Xmin)"' Ymin

Xmax ~ Xmin

-20 -
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Y max
ymn Xmin Xn:nax yi
y
X
5-5
Y1,Y2.A Yq
[% 4 %11]
V=M(X—Xi)+Yi
Xiz1 =%
10

-21 -

X5 X

X1, X2, Xq

(5.4)



5.4.2.

5.3.1 1 1 f; (2K+1)
(2L+1)
+ M + N 9
1 M N
)= f(i+kj+I 5.5
901)= o +1><2N+1)k§M ZN (i +kj+1) (5.5)
M 1 1
3% 3
9 Gij
g ) ={f(-1j-D+f0j-D+f(i+1j-D+f@i-1))+ f(ij)+ (5.6)
FO+1)+ (i —-1j+D+ (0, j+D+fG+1j+D}9 '
56 3x 3
1/9
M=1N=1
2M +D)=3,(2N+1) =3 3x 3
< 2M+1 - K11 i+
e -1 mE 1/9 : - ...............
o | T T
................. oN+1| vo | wo | wo N ' -1
............... — —
I [ECN O TN R " :
i+l

5-6
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Y9 19 19
h{]/g 19 1/9]

Y9 Y9 19
56 h f
M N
gii)= >, D fli+kj+l)h(kl)
k=—M [=-N
M1 1 h h(k,l)

h(0,-1) h(0,0) h(0,1)

h(-1,-1) h(-1,0) h(-1,1)
h=
L(l,—l) h(1,0) h(1,1)]

(5.8) h
(2K+1)x (2L+1)

5.4.3.
(xy)

X ay b

u=x+ayv=y+b

HENEN

X ay

-23 -

(5.7)

(5.8)

(5.9)

10

X
c

(5.10)



u=ax,y=hy

T

6.1

a>1 X O<a<1 X b>1 y
O<b<1 y
0
U= Xcosd + ysing
V=-Xsin@+ ycoséd (5.12)
ul | cosf sing | x
v| |-sind coso y
10
6
HDL
VHDL
% @
NLAH
72
24IL7ZE138 WLZd
1 F
J\Y{ét_l'
— & &
6-1

-24 -



6.2

6-3

VHDL

Filter

\ /

A

 J
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FPGA

2.3




Y

Cc VHDL

6-3
6.3

VHDL

Borland C++ Compiler 5.5
Xilinx WebPACK Ver4.1 Project Navigator

Altera MAX+PLUS |1
Xilinx WebPACK 4.1 ModelSim XE Starter

A205
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6.4

LSI
LSI
LSI

JK 4

READ WRITE

NYSC

\/

6-4
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READ WRITE

WRITE

READ

READ WRITE

- READ
WRITE

- | START RESET

6.5

1

6-4

Filter :>

' 3

6-5
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ADDRESS s
——> DATAOUT
Memory
READ —| RAM
qmmm DATAIN
WRITE—>
ROM RAM

ALU Arithmetic and Logical Unit

DATAOUT

ALU

—> DATAOUT

VHDL
1
ADDRESS ]
Memory
ROM) —>DATA
READ =
6-6
ROM
RAM
DATALl 2 OP
DATAl =mmp
DATA2 mmmp
—_—
OoP —_
6-7
TV
™V

-29 -

6-7



RGB RGB
NTSC RGB
—> TV
D/A
=) Memory >
—> TV
6-8
6-4

Filter >

B Memory >

\ ‘ b

A i

Memory ROM
6-9
6.6 C
VHDL LSI
VHDL
C
5 1
BMP
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6-10
BMP 24bit 160x 160
Red Green Blue
RGB 8bit 3 CIP 5
5.1 5.1 X
XSIZE
XSIZE [3Channel]x [x ] 3x 160 480 (6.1)
3 6-11
1 2 477 478 479
0 Blc|RrR|] = «iv.nn BlG|R
1
158
159 BIGIR] = secunns BI|G]R
6-11
main

-31-



#define XSIZE 480 *
#define YSIZE 160 *

#include <stdio.h>
#include <string.h>
#include <stdlib.h>

* */
void NAME(char *FILENAME);

*/
*/

void IMAGE_READ (unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME);
void IMAGE_WRITE(unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME);

6-10

void NAME

void IMAGE_READ

void IMAGE_WRITE
IMAGE_READ

START

YES NO »

buffer

6-12

-32 -

START

( buffer[ya][xal i
|

Xxa=0;
Y a=0;

\

\

\
.

ya<YSIZE

Xa<XSIZE

i)

IMAGE[ya][xa] =
buffer[Y SIZE-1-ya][xa]

|
| xa++; I

ya++

- END



BMP BMP

54Byte 2 BMP
2 buffer[ya][xa]
buffer[ya][xa] vy
IMAGE][ya][xa] buffer vy buffer[ya] IMAGE vy IMAGE[ya]
IMAGE][ ya] =YSZE -1-buffer[ ya] (6.2)
IMAGE](ya][xa]
IMAGE[ya][xa] buffer[ya][xa]
6-13

“
-
.
.
.
START - START
.
.
.
.
e
[
.
v
.
.
.
-
V-
.
.
s

IMAGE

IMAGE(ya][a]
]

xa=0;
Y a=0;

=
=

buffer ya<YSIZE

Xa<XSIZE

bl

buffer[yal[xa] =
IMAGE[Y SIZE-1-ya][xa]

Xa++;

{_

ya++;

END

6-13
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(6.3)

buffer[ ya] = YSIZE —1- IMAGE] ya]

BMP

5.4.3

CIP

BMP

IMAGE

buffer

6-11

6.1

[
O=
[

~

~

D|V|DV|T|OV|TW|O|

sl oS luv Nuell Jov Nusl uvh Qo)

QOO
D|DV|DV|DV|OV|T|O|=D

s}l oS luv Nuell Jov Nusl uvh Qo)

A|V|D|D|OV|0|O|

olw|w|w|w|w|w|w|w

i@ OO0 6006

90

~

6

7 AGaEE @ rEr s A R (Ruannn

B{G|R|B|G|R|B|G|R
BI|G|R|B|G|R|B|G|R
BI|G|R|B|G|R|B|G|R
B|{G|R|B|G|R|B|G|R

0§B|G|R|B|G|R|B|G|R
1§B|G|R|B|G|R|B|G|R

6iB|G|RIB|G|R|B|G|R
71B|G|RIB|G|R|B|G|R

6-14

6-12

RGB

6-15
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RGB

.................................................... Red channdl
.......................... 0 1 . (X-1/3
01 2 R X-3 X2 X-1 g
o Lelelrl™ ...... Blc|r o |RIR RIR
X i 1
z vl r [ R R KR
e
vaile|cfrR]  ...... ARE X
: ."‘z“_Green channel
Blue channel Y001 (X-1)/3
0 1 o (X-1)/3 o [elc cla
o il 1
1 E i -
. -3 6 | & lc|o
(-3 B | B B|BY
6-15
2 B G R
for(y=0;y<YSIZE;y++)
{
for(x=0;x<XSIZE/3;x++)
{
BIyI[x] = IMAGE[y][x*3];
Glyl[X] = IMAGE[y][x*3+1];
RIYI[X] = IMAGE[y][x*3+2];
}
}
2 B G R

for(yb=0;yb<YSIZE;yb++)
for(xb=0;xb<XSIZE/3;xb++)

{
IMAGE][yb][3*xb] = b[yb][xb];
IMAGE][yb][3*xb+1] = g[yb][xb];
IMAGE[yb][3*xb+2] = r[yb][xb];

}
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2 blyb][xb] glyb][xb] rlyb][xb]
LRl s
R|R R|R
; 7
01 ............ (x-1)/3 I:I
GlG GlG =
0 e 0 1 .y (x1)/3
0 1 .ooow.... (x-1)/3 H m ' EN by
o |BlB B|B = 0 1..%;, (x1)/3 |T
({ ]
1 R|R b] © m | ©
L L . 0 1.1, (<13 |0
/| v T —
0 H Jos
GlG = : : [0 |
1 [veks UJ: | py]
i 1ol —
B|B B|B ] Al =
(y-1)/3 ; H )
a| | : 2
vosls 15 [ 4w
R G
IMAGE| .+ .
0.1 2 i x-3 x-2 x-1
Y a3
o 18]G 1R BlG|R
1
6-16
90 90
90

for(y=0;y<YSIZE;y++)
{

for(x=0;x<XSIZE/3;x++)

{
bly][x] = B[YSIZE-1-x][y];
alyl[x] = GLYSIZE-1-x][y];
riylix] = RIYSIZE-1-X][y];
}
}
90

for(y=0;y<YSIZE;y++)

for(x=0;x<XSIZE/3;x++)

{
bly][x] = BIX][YSIZE-1-y];
glyl[x] = GIX][YSIZE-1-y];
riylix] = RIX][YSIZE-1-y];
}
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16
16
6.7 VHDL
C
RTL
6.7.1.
6 6-6
RAM 6-14 RAM
VHDL 2
1
RAM 2
Address >< >C
Write _ I r
Data in >< >C
Address X )C
Read || | |
Data_out ?;’;' _

6-17 RAM
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library |EEE;

use IEEE.STD_LOGIC_1164.ALL;

--use |[EEE.STD_LOGIC_ARITH.ALL;
use |IEEE.STD_LOGIC_UNSIGNED.ALL;

entity SRAM is

Port (RD,WR,CS: in std_logic;
ADR:instd_logic_vector(7 downto 0);
DIN : in std_logic_vector(7 downto 0);
DOUT : out std_logic_vector(7 downto 0));
end SRAM;

architecture Behavior of SRAM is

subtype SRAMWR is std_logic_vector(7 downto 0);
type SRAMARRAY isarray (0 to 255)0f SRAMWR,;

signal SRAMDATA : SRAMARRAY; ROMARRAY
signal INT : integer range 0 to 255;
SRAMWR SRAMARRAY
SRAMARRAY
SRAMDATA
VHDL
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VHDL LSI
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/*
khkhhkhkhhkhkhkhhkhkhhkhkrhkhrhkhkhhhkkhkhhkkhkhhkkhkhhhkihhkihhkikhhkikx
2002.1.19
BMP

90
90

khkhhkhkkhkhkhkhkhhkhkhhkhrhkhrhkhkrhkhkkhkhhkkhkhhkhkhhhkihhkihhkikhhkikx

*/

#define XSIZE 480
#define YSIZE 160

#include <stdio.h>
#include <string.h>
#include <stdlib.h>

void NAME(char *FILENAME);

void Filterl(unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME);

void Filter2(unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME);

void Filter3(unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME);

void IMAGE_WRITE(unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME);

I* B,G,R3
*/

unsigned char HEADER[54],image[YSIZE][XSIZE];
char buff[80];
unsigned char b[YSIZE][XSIZE/3],g[YSIZE][XSIZE/3],r[YSIZE][XSIZE/3];

void main()
char *filename=buff;

[*Filterl */
printf("Please Reading Image File Name.... ¥n");
NAME(filename);Filterl(image,filename);
printf("Image File Read end.[%s] ¥n¥n" filename);

printf("Please Writing Filterl Imgae Fle Name.... ¥n");
NAME(filename); IMAGE_WRITE(image,filename);
printf("Image File Write end.[%s] ¥n¥n" filename);

I*Filter2 */
Filter2(image,filename);
printf("Please Writing Filter2 Imgae File Name.... ¥n");
NAME(filename); IMAGE_WRITE(image,filename);
printf("Image File Write end.[%s] ¥n¥n" filename);
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[*Filter3 */
Filter3(image,filename);
printf("Please Writing Filter3 Imgae File Name.... ¥n");
NAME(filename); IMAGE_WRITE(image,filename);
printf("Image File Write end.[%s] ¥n¥n" filename);

}
I* */
void NAME(char *FILENAME)
{
scanf("%s",FILENAME);
if(strstr(FILENAME,".bmp") == NULL){
strcat(FILENAME,".bmp");
}
}
[*BMP */

void Filterl(unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME)
{

int xa,ya,

FILE *fp;

unsigned char buffer[YSIZE][XSIZE];

unsigned char B[YSIZE][XSIZE/3],G[YSIZE][XSIZE/3],R[YSIZE][XSIZE/3];
if((fp=fopen(FILENAME,"rb")) == NULL)

{

printf("Image Read Error. [%s] ¥n",FILENAME);

exit(1);
else
{ fread(HEADER,1,54,fp); fread(buffer,YSIZE,XSIZE,fp);
fclose(fp);
}
for(ya=0; ya<YSIZE; ya++)
{ for(xa=0; xa<XSIZE; xa++)
IMAGE][ya][xa] = buffer[YSIZE-1-ya][xa];
}
}
}
[*BMP 90 */

void Filter2 (unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME)
{

int xa,ya;
int x,y,xb,yb;

FILE *
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unsigned char buffer[YSIZE][XSIZE];

unsigned char B[YSIZE][XSIZE/3],G[YSIZE][XSIZE/3],R[YSIZE][XSIZE/3];
unsigned char b[YSIZE][XSIZE/3],g[YSIZE][XSIZE/3],r[YSIZE][XSIZE/3];
if(fp=fopen(FILENAME,"rb")) == NULL)

{

printf("Image Read Error. [%s] ¥n",FILENAME);

exit(1);
else
{
fread(HEADER,1,54,fp); fread(buffer,YSIZE,XSIZE,fp);
fclose(fp);
}

for(ya=0; ya<YSIZE; ya++)
{
for(xa=0; xa<XSIZE; xa++)

IMAGE][ya][xa] = buffer[YSIZE-1-ya][xa];

}
for(y=0;y<YSIZE;y++)
{

for(x=0;x<XSIZE/3;x++)

{
B[yl[x] = IMAGE[y][x*3];
Glyl[x] = IMAGE[y][x*3+1];
RIYIIX] = IMAGE[y][x*3+2];
}

}
for(y=0;y<YSIZE;y++)

for(x=0;x<XSIZE/3;x++)

{
bly][x] = BIX][YSIZE-1-y];
9lylix] = GIX][YSIZE-1-y];
riylix] = RIX][YSIZE-1-y];
}

I* */
for(yb=0;yb<YSIZE;yb++)
{
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for(x=0;x<XSIZE/3;x++)

{
blyl[x] = B[YSIZE-1-X][y];
alyl[x] = G[YSIZE-1-x][y];
riylix] = R[YSIZE-1-x][y];
}
}
I* */
for(yb=0;yb<YSIZE;yb++)
{
for(xb=0;xb<XSIZE/3;xb++)
IMAGE[yb][3*xb] = b[yb][xb];
IMAGE[yb][3*xb+1] = g[yb][xb];
IMAGE[yb][3*xb+2] = r[yb][xb];
}
}
}
*BMP */

void IMAGE_WRITE(unsigned char IMAGE[YSIZE][XSIZE],char *FILENAME)
int xa,ya,xb;
unsigned char buffer[YSIZE][XSIZE];
unsigned char B[YSIZE][XSIZE/3],G[YSIZE][XSIZE/3],R[YSIZE][XSIZE/3];
FILE *fp;
for(ya=0; ya<YSIZE; ya++)
for(xa=0; xa<XSIZE; xa++)
buffer[ya][xa] = IMAGE][ya][xa];
}
\i{f((fp:fopen(FlLENAME,"Wb")) == NULL)

printf("Write Image Error. [%s] ¥n",FILENAME); exit(1);

else

{
fwrite(HEADER,1,54,fp); fwrite(buffer,YSIZE,XSIZE,fp);
fclose(fp);

}
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16

. l l . 24x 24 16

16
BMP 00000000 16
54
100
0 10 255 16 FF
C: ¥BORLAND¥BLCSHY¥B INYsam. bp
ADORESS : +0 +] +2 +3 +4 +5 +6 +7 +8 +9 +4 +5 +( +) +£ +F ASCII
00000000 = 42 4D F6 06 00 00 00 00 00 00 36 00 00 00 28 0D BM........ B... L.

00000070 = 00 00 18 00 00 00 18 00 00 00 01 00 18 00 00 00 ........coeeas.
00000020 = 00 00 CO 06 00 00 C4 0F 00 00 C4 0F 00 00 0000 ... . ...........

________ 00 00 00 00 00 00 00 00 FF 00 00 (1] Skl I bbbl
00000040 = FF OONEE 00 00 FF 00 004FF FF FF FF FF FF FF FF ................
oooooos0 - FFFFFFFFFFFFFFFF FEFRF FF FFE FEFFE FFFFE oo o

00000060 : FF_FF FF FF FF FF FF FF FF FF FF FEO0O0FE 00 ................
00000070 : 00 EENO00 FF 00 00 FF GOIEE 00 00 EE QU O0J00 00 ..ovvvvven.....
00000080 : FF 00 00 FF 00 FF 00 00 FF 00 FF 00 00 FF 00 00 ....ovvevnenn. ..
00000090 : FF FF FF FEFFFFFFFFFFFFFFFFFFFEFEFE oovvivninnnnnn ..
00000040 : FF FF FFFEFFFFFFFFFFFFFFFFFFFFFEFF ooouivvnnnsnn .
000000B0 : FF FF FF FF 00 00 FF 00 00 FF 00 FF 00 00 FF 00 ................
000000C0 : FF 00 00 FF 00 00 00 00 FF 00 00 FF 00 FF 00 00 .............. ..
00000000 : FF 00 FF 00 00 FF 00 00 FF FF FF FF FF FFFEFE o..ooueees. .
00000610 : FF FF FF FF FF FF FF FF FF FF FF FF FF FF FE 00 oo
00000620 : 00 FF 00 00 00 FF 00 00 FF 00 00 00 FF 00 00 FF ................
00000630 : FF FF FF FF FF FFFFFFFFFFFFFFFFFFFEFE oooovveeenen..
00000640 : FF FF FEFFFF FFFFFFFFFFFFFFFFFFFEFF ...oooeeeeen..
00000650 : FF FF FF FF 00 00 FF 00 00 FF 00 FF 00 00 FF 00 ................
00000660 : FF 00 00 FF 00 00 FF 00 00 FF 00 00 00 FF 00 00 ................
00000670 : FF 00 00 00 FF 00 00 FF FF FF FF FF FF FF FE FE oovuvvvennnn
00000680 : FF FF FF FFFF FFFFFFFFFFFFFFFFFFFEFF oovvvvennen

00000690 : FF FF FF FF FF FF FF FF FF FF FF FF 00 00 EE 00 ...ovvvenenn ...
00000640 : 00 FF 00 FF 0000 FF 00 FF 00 00 FF 00 00[FE00 ................
00000680 : T0_EE 00 00J00 FF 00 00 FF 00[00 00 FF 00 Q0 FEl +.vvvvven.nn ...
000006CO : 'FF FF FF FF FF FF FF FF FF FF FF FF FF FF FEFE vvvvevennenns.
00000600 : FF FF FF FF FE FF FF FF FF FF FF FF FF FFFEFE ..oovvvinnnnn...
00000GED : FF FF FE FF[00_00 FF 00 00 FFJ00 FF 00 00 FF 001 ..vuvvvennen. ...
ooo006F0 :[EE QO OO FE OO OOT ...

; S .
16 (GG (FP) (FP)
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16

16

C: ¥BORLANDY¥BCCS 5Y¥B INY samx. bmp

ADDRESS : +0 +] +2 +3 +4 +h +f +7 4§ +3 +4 4+ +( +) +E +F ASCII
00000000 = 42 40 F6 06 00 00 00 00 00 00 36 00 00 00 23 00 BM........ B... L.
000000710 = 00 00 15 00 00 00 18 00 00 00 01 00 18 00 00 00 ... ....cooeees,

00000020 -

00 £O 06 00 00 G4 OE 00 00 C4 OE 00 00 00 00 .. ..............
a0000040 -
00000050 = FF i
00000060 : FF FF FF FF FF FF FF FF FF FF FE FFJO0 00 FF 00 ................
00000070 =700 FFJ00 FF 00 00 FF 00JEE 00 00 FF 00 OOfFF 00 ................
00000080 = 00 FF 00 00 00 FF 00 00 FF 00 00 00 FF 00 00 FF ...ooooooninis,
00000090 : FF FF FF FF FF FF FF FF FF FF FF FF FF FFE FFEFF oo ooiatt
00000040 = FF FF FF FF FF FF FF FF FF FF FFFEFE FEFEFFE oot
000000BO = FF FF FF FF 00 00 FF 00 00 FF 00 FF 00 00 FF 0D . ..ooooooiiats,
000000CO = FF 00 00 FF 00 00 FF 00 00 FF 00 00 00 FF 00 00 ... .....oooaais,
00000000 - FF 00 00 00O FF OO OO0 FFFFFFEFFFFFFFFEFEFF oot

BULNC oD . B R o R B i o L e el l L

0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

00000610 : FF FF FF FF FF FF FF FF FF FF FF FF FF FF 00 00 ......covcvnsnn,
00000620 : FF 00 00 FF 00 FF 00 00 FF 00 FF 00 00 FF 00 00 ................
00000630 : FF FF FF FEFFFEFFFFFFFFFFEFFFFFFFFFF oovvvvinninnnnn,
00000640 : FF FF FFFEFFFFFFEFFFFFFFFFFFFFFFFFF .oovvvinninnnnn,
00000650 : FF FF FF FF 00 00 FF 00 00 FF 00 FF 00 00 FF 00 ................
00000660 : FF 00 00 FF 00 00 00 00 FF 00 00 FF 00 FF 00 00 ................
00000670 : FF 00 FF 00 00 FF 00 00 FF FF FF FFFFFFFFFF ooovvvivnnnnsn,
00000680 : FF FF FFFFEFFFFEFFFFFFFFFFFFFFFFFFFF .oovvvenninnenn,

oopoosads FEFEFEFEEEER PR EEFE FE R PR OB ERE O sanssnnannnnnuss
BODODBAD: B0-FF-D0-FR- 00 00-FR-- 00 B 00 00 FF- D0 QU000 osasmaamamnmang
000006B0 : FF_00 00 FH 00 FF 00 00 FF 00[EE 00 00 FF 00 00 ................

000008CO : FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF oooeeinennsn,
000008D0 : FF FF FF FF_EE FE FE FF FF FF FF FEFEFEFEFE ....o.oovnnnn..,
00000SEQ : FF FE FE FE[00 00 FF 00 00 FHI00 FF 00 00 FF 00] ................
o00008F0 : 0000 FF OO 0O ...
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