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Abstract

The project in this thesis is the application on the Enhanced
Graphic Adapter (EGA). EGA is the standard display controller
developed by International Business Machine (IBM) that can be
worked with the monochrome,color and the enhanced color display.

This project provides the ram loadable efficiency on the text
mode operation of the EGA and make the library routines to support
application program. The high level computer language such as. C or
Pascal can call to these routines to avoid the confusion and
lateness in-the studying system working and software development.

Besides we can develope Thai system on the micro-computer,
develope the Thai driver program that can control Thai 25 composing
lines display on EGA. And we provide the number of font files that
can be used directly. They are useful for the application on EGA in
the future.
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anauean N,

A17790 2. IBM PC compatible display

Compat.ible texi Graphics Scan
Display Adapter colors Resolution Resorution Rate
Mono- MDA 640x350 Vert.-50 Hz
chrome Hercules 2 80x25 720x350 Hor-15.8 KHz
EGA 720x348
Color CGA 16 40x25 320x200 Vert-60 Hz
BGA 80x25 640x200 Hor-15.8 KHz
Enhanced ©GA 40x25 320x200 Veri-60Hz
Color EGA 16 of 64"" 8ox25 640x200 Hor-15.8 Khz
640x350 or 21.8 KHz
Multisync OGA 40x25 320x200
digital® FgaA 16 of 64" " 8ox25 640x200 Variable
649x350
Multisync VGa 256 of 256K 80x25 640x480
analog 800x600 Variable
VGA Color VGA 256 of 256K 40x25 320x400 Vert-70 Hz
display 80x25 640x400 Hor-31.5 KHz
VGA Mono 320x350
display 640x350
720x350
720x400

640x480



* Multisyné displayé from NEC,and similar models from other
vendors,offer extended modes with more colors and higher resolution
than the standard EGA can support.

* 16 of 64 means that at most 16 colors can be seeﬁ at one time out
of a palette of 64 choices 256 of 258K means that up to 256
different colors can be seen out of a palette of 256,000.

MDA = Monochrome Display Adapter. -

CGA = Color Graphics Adapter.
EGA = Enhanced Graphics Adapter.
VGA = Video Graphics Array.




®1779N 3. Standard IBM modes.
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Compatible
Mode Type Colors . Resolution 'displays
0,1 Color text. 16 40x25 CD, ED, VGA
8x8 char cell Multifrequency
0",1 Color text 16 40x25 ED, VGA
8x14 char cell Multifrequency
0+, 14 Color text 16 40x25 VGA
9x16 char cell Multifrequency
2,3 Color text 16 80x25 CD, ED, VGA
8x8 char cell Multifrequency
» ¥
2,3 Color 16 80x25 ED,VGa
8x14 char cell Multifrequency
2+, 34 Color text 16 80x25 VGA
9x16 char cell Multifrequency
4,5 Color 4 320x200 CD, ED, VGA
Graphics Multifrequency
6 Color 2 640x200 CD, ED, VGA
Graphics Multifreqqency
7 Monochrome 2 80x25 Monochrome
text 8x14 char cell VGA
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7+ Monochrome 80x25 VGA only
text 9x16char cell

8,9,A PC jr only

D Color 16 320x200 CD, ED, VGA

Graphics Multifrequency
E Color 16 640x200 CD,ED, VGA
graphics Multifrequency
F Mono | 640x350 Monochrome
graphics VGA
10 Color 16 640x350 ED, VGA
graphics y Multifrequency
11 Color 2 640x480 VGA
graphics - Multifrequency
12 Color 186 640x480 VGA
graphics Multifrequency
Compat.ible
Mode Type Colors Resolut.ion displays
13 Color 256 320x200 VGA
graphics Multifrequency

Most multifrequency displays are VGA compatible.The original NEC
Multisync is not. CD = Color Display. . ED = Enhanced Color Display.
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Gl"l'i"l\ﬁ‘j' 4. Standard color attributes.

Standard Intensified
Attribute Color _ Color
000 Black Gray
001 Blue Light Blue
010 Green Light Green
011 Cyan Light Cyvan
100 Red Light Red
101 Magenta Light Mafenta
110 Brown Yellow

111 Gray White
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- )
#1979N 5. Standard color palette for sixteen color modes.

Plane
3210
0000
0001
0010
0011
0100
0101
0110
o111
1000
1001
1010
1011
1100
1101
1110
1111

Full (128K+)
Colors

Black

Blue

Green

Cyan

Red

Magenta
Brown

White -

Dark Gray
Light Blue
Light Green
Light Cyan
Light Red
Light, Magenta
Yellow
Intens. White

Partial (64K+)
Colors
Black
Blue
Black
Blue
Red
White
Red
White
Black
Blue
Black
Blue
Red
White

White

#1990 6. colors in modes 4 and 5.

Pixel value

0
1
2

to.

Palette O

Same as background
Green

Red

Brown

Paletie 1

Same as background
Cyan

Magenta

White
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A1779N 7. EGA configuration switches.

54 S3 82 81

Primary Adapter Secondary Adapter

off Off Ooff off ~-INVALID-
off Off Off oOn -INVALID-
off off on oOff -INVALID-
Off Off Oon On ~INVALID-

an

Off On Off Off EGA-Monochrome CGA-80x25
Off° On Off On  EGA-Monochrome CGA-40x25
On On Off EﬂA—BOx25-Enhanced Monochrone
On On On EGA~80x25—CGA Text, Monochrone
On Off Off Of EGA-80%25-CGA Text Monochrome
On Off Off On EGA-40x25-CGA Text Monochrome
On Off On Off CGA-80x25 BEGA-Monochrome
On Off On On CGA-40x25 EGA-Monochrome
On On Off Off Monochrome ¥ BGA-80x25-Enhanced
On On Off On Monochrome BEGA-80x25-CGA Text
On On On Off Monochrome EGA-80%x25-CGA Text
On On On On Monochrome  EGA-40x25-CGA Text,

-

A7 8. Legal pixel values, for BIOS function 12.

Mode Legal pixel values
4,5 0 thru 3

6 0 and 1

D 0 thru 15

E 0 thru 15

F 0 and 1

10 0 thru 15
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- .
#1779N 9. Monochrome (MDA) text attributes.

Monochrome Displéy Attributes

00000000
00000111
10000111
00001111
10001111
00000001
10000001
00001001
10001001
01110000

11110000

Blank

Normal character

Blinking character

Intensified character

Blinking intensified character

Underlined character

Blink underlined character

Intensified, underlined character

Blinking, intensified, underlined character
Reverse video :

Blinking reverse video
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...........................................................

Color
1345 60 E
EXTERHAL REGISIER
3C2 - HISCELLANEOUS OUTPUT REGISTER DALY
304,305/384,385 - CRT CONTROLLER REGISTERS
INDEX 0 - HORIZONTAL TOTAL nniannwypI
THDEX 1 - HORIZOHNTAL DISPLAY EHABLE AR D 0 AF 0 UF
IHDEX 2 - START HORIZORTAL BLAHKING 20 5C 20 2D 59 20 §9
INDEX 3 - EXD HORIZOHTAL BLAKKING RiIAnHHHHW
INDEX 4 - START HORIZONTAL RETRACE 31 SF 30 30 SE 30 SE
INDEX 5 - EKD HORIZOK‘AL RETRACE 1507 14 14 06 14 04
INDEX & - VERTICAL TO1AL 04 04 04 04 04 04 04
THOEX 7 - OYERFLOW REGISTER g
IHDEX 8 - PRESET ROW SCAM 00 00 00 00 00 00 00
INDEX § - KAXINUH SCAN LINE/CHAR HEIGH! 07 07 01 01 0] 00 00
THBEX &R - CURSOR STARI 04 06 00 00 00 00 00
THDEX Eh - CURSOR EKD 07 07 00 00 00 00 00
INDEX  Ch - STAFT ADDRESS (HIGK BYIE) 00 00 60 00 00 60 00
IRDEX Dh - SIART ADORESS (LO BYTE) 00 00 00 00 Q0 00 00
INDEX  Eh - CURSOR LOCATION (HIGH BYTE) 00 00 00 00 00 00 00
INDEX Fh - CURSOP LOCATIOK (LO¥ BYIE) 00 60 00 00 00 00 060
IKGEX 10h - YERTICAL RETRACE START £1 EL E1 E1 €0 E) EO
TEDEX 11k - YERTICAL RETRACE EXD WU UBUD
IKGEX 12k - VERTICAL DISPLAY EKABLE ERD caaaaaca
TKDEX §3h - OFFSET REGISTEE/LOGICAL WIDTH 1428 14 1428 1428
IKGEX 14k - UEDER LIKE LOCATION REGISIER 08 08 00 00 00 00 00
THDEY 1Sh - START YERTICAL BLANYING £0 £0 £0 €0 EO EO OF
INDEX 1¢h - EKG YERTICAL BLAKLING FO FO FO FO EF FO EF
INDEX 17h - KODE COETRIL EEEISTER RY AT A2 A2 C2E3 €3
IKDEY 1eh - LIKE COAFARE REGISTER FF FE FF FE FF FF Ff
304,30 - SEQUIRTER REGISTERS
IRGEY - REET REEISIER 00 06 00 00 00 00 00
TEDEY 1 -+ TKE CLOCK EDGE REGISTER 02 01 08 0B 01 0 01
TRCEY 7 - TEE COLOR PLARE WRITE EMAELE 03 03 03 03 01 OF OF
INDEY 3 - CHARACTER GEKERATOR SELECT REGISTER 00 00 00 00 00 00 00
IRDEY & - PERGRY MOEE REEISTER 03 02 02 02 06 06 06
JCE.30F - GRAPEICS COKTROLLER REGISTERS
INCEZY € - SET/REET REGISTER (INDEX 0) 00 00 00 00 00 00 00
IRGEY 1 - SET/RISET EXAELE REGISTER 00 00 00 00 00 00 00
T8GE3 2 - COL0F COMPERE KEGISTER ~00 00 00°00 00 00 00
IROEY 3 - Bale ROTATE AMC FUNCTION SELECT -00 0000 00 0C 00 00
IKBEY & - KiAD PLEKI-SILECT REGISTER 00700~ 00 00 00 00 00
INGEY 8 = RO5E RIGITIEF 10:10°30 30 00 00 00
IEGEY & - BISCELLAKEONS REGISTER 0E OF OF OF 0D 05 0%
TNBEY 7 - €L Goe’1 Cef REGISTER 00 00 00 00700 0F OF

IFCEY & = BIT ReE) REciiLEP FF FF FF FE FF FF FF

Display lype
Enhanced

Hode
345 60 E10

Register value
MABRBNNDN

20 5B 37 3770 37 70 38
20 4F 21 21 4F 21 4F 4F
28 53 2020 59 20 59 §3
WINIWINWN
28 51 30 30 SE 30 SE 2
60 5B 14 14 06 14 06 00
£C 6C 04 04 04 04 04 &C
IEIRIRINIRIRIR
00 00 00 00 00 00 00 00
00 00 01 01 91 00 00700
06 06 00 00 00 00 00 00
07 07 00 0C 00 00 00 00
00 00 00 00 00 00 08 00
00 00 00 0C 00 00 00 00
00 00 00 00 00 00 00 00
90 00 00 00 00 00 00 00
SC SE E1 £ EO €1 EO SE
WBWUMNBUNL
S0 SBCPCTCICTCT D
1428 14 1426 14 28 20
OF OF 00 00 00 00 00 OF
S€ SE EO EC DF £EQ DF 5F
04 04 FO FO EF FO EF CA
panaaoBean
Ff FF FF FF FF EF FF FF

0¢ 00 00 00 0 00 0O OC
08 01 0F OF 0 0 01 01
03 03 03 03 01 OF OF OF
00 00 60 00 00 00 00 00
03 03 02 02 06 D¢ 0L 0¢

00 00 0¢ 00 0 00 0O OC

00 00 60 00 0C 00 00 00.

00 60 00 00 00 €0 00 00
00 00 00 06 00 00 0C 00
00 00 00 00 00 00 00 00
10 10 30 30 00 00 00 00
0E OF OF OF 0D 05 05 03
00 00 00 00 00 OF OF OF
FF FF EF FF FF FF FF FF

Hono-
chrose

at A2

60 60
{F A
56 36
34 3
5130
60 60
10170
1F IF
00 00
0D 00
0 00
0c- 00
00 00
00 o0
00 00
00 ¢
SE SE
gy
5D 50
26 26
oD o0
$F i
¢t (t
A3 £
FE FE

00 00
00 01
03 Of
00 00
03 0¢

0¢ 00
00 00
00 00
00 00
00 00
10 00
04 05
00 of
FE EF




3C0 - ATTRIBUTE CONTROLLER REGISTERS
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IRDEX 0 - PALETIE REGISTER 0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
THDEX 1 - PALETIE REGISTER ! 0101 I3 13270001 01 0113134700100 001 08 08
INDEX 2 - PALETTE REGISTER 2 02 02 15 15 17 02 02 02 02 15 15 17 02 02 02 08 00
IKGEX 3 - PALETTE REGISTER 3 DI 0303 47 170303 03 03 37 17 17 03 03 03 08 00
INDEX 4~ PALETTE REGISTER 4 04 04 02 02 17 OF L4 04 04 02 02 17 04 14 04 08 18
IHDEX 5 - PALETIE REGISTER 5 0505 04 04 170515 0505 04 04 17 0515 05 08 18
INDEX & - PALETTE REGISTER & 06 06 06 06 17 06 06 14 14 06 06 17 06 0¢ 14 08 00
IKDEX 7 - PALETTE REGISTER 7 07 07 07 07 17 07 07 07 07 67 07 17 07 07 07 0B 00
INDEX 8 - PALETIE REGISIER 8 1010 10 10 17 10 10 383810 10 17 10 10 38 10 00
IKDEX § - PALETTE REGISTER 9 HUOooon 3¥3unamn1m 18
INDEX #h ~ PALETTE REGISTER 4h 12120212101212 3038121207 121234 18 00
INDEX Bh - PALETIE REGISIER Bh BRI G BBLLB3DIIIIE 1800
IXDEX Ch - PALETTE REGISTER Ch IO 1 3030 14 0417 14 34 3¢ 18 00
THDEX Dh - PALETTE REGISTER Dh 1515 1515171515 3030151517 151530 18 18
IKDEX Eh - PALETTE REGISTER Eh 16 16 16 16 17 16 06 3E3E 16 36 1706 16 36 18 00
INDEX Fh - PALETTE REGISTER Fh Tnaunnany FFDIDUIF 180
IHDEX 10h - HODE COKTROL REGISTER 08 08 01 01 01 01 01 0808 01 01 01 01 01 01  OF 0B
IKDEX 11h - SCREEN BORDER COLOR (OVERSCAN) 0000 00 00 00 00 60 0O 00 00 00 60 60 00 00 00 00
IKDEX 12h - COLOR PLAHE EXABLE REGISTER OF OF 03 03 01 OF OF ~OF OF 03 03 OL OF OF OF  0OF 05
IEDEX 13h - HORIZOKTAL PAKKING REGISTER 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 08 00
Note: Kode 4,5 ¢ 0,E are 200 Jine nodes, and are sase on Color Display and Enhanced display
YGA DISPLAY (SCAK LINES)
Double Scan 350 lines 480 lines
PY &5 6D 18T FI0 3R

EXTERKAL REGISTERS

3C3 - V6 ERABLE REGISTER (¥Gh OKLY)

3C2 - KISCELLAKEGUS OUTPUT PEGISTER
304,305/364 - CRT COKTROLLER REGISTER

IKDEX 0 - HORIZOKTAL TOTAL

IK3EX 1 - HORIZOKTAL DISPLAY EKAELE
IKCEY 2 - START ESRIZONTAL ELANEING
INGEL 3 - EKD HORLIGNTAL ELAKFIMG
IFEEY & - START HORIZOKTAL RETRACE
INGEY S - END HOZIIOKTAL PETRACE
IKEES € - YERTiCAL T0TaL

INGEY 7 - OVERFLO¥ REGISTER

IEEX & - PRESED ROV SCBF

IKGES § - KAYINUK SCEK LIKE/CHAR HEIGHT
TMLEY &b - CURSOF STAET

IKSEY Bh - CURSES END

IMCEY Ch - STRET ALGRESS (KI6H BYTE)
IRIES Db - STEFT ABGRESS (Lis BYIE)

IECEY Eh - CURIGH LOCATIGH (HIGH EYTE)
1Kty Fho- CURSCE LOCATIGR (LCY EYTE)
TETEY 10k - TEFTICEL RETRAZE STAET
TED 1k - VEFTICEL RETRAZE £XD

T¥SEy J2h - VERTICAL LISELAY ERAELE ERD

TR N

01 01 01 01 01 01701
63 63 43 63 63 63 63

20 SF 20 20 SF 20 SF
NAFN DA D AF
782028 28 50 28 S0
90 82 90 90 82 90 82
2B 55 26 2B 54 28 34
A0 81 80 80 80 80 80
BF BF BF BF BF BF BF
1F IF AF 1F 0F IF IF
00 00 00 00 00 00 00
€11 €1 C1Clcoco
06 0¢ 00 00 00 00.00
07 07 00 00 00 00 00
00 00 00 00 60 00 00
00 00 00 00 00 00 00
00 00 00 00 00 00 00
00 00 00 00 00 00 00
9C 9C 9C 9 9C 9¢ 9C
8E-8F 8E BE 8E"8E 8E

8F 8F 8F BF 8F 8F 8F

Register Yalue

0101 010101
A3 A3 A6 A2 A3

20 SF SF SF S5F
1 AFAF 4 4F
28 5050 50 50
90 82 82 82 82
28 55 55 54 8
k0 81 €1 80 80
BF BF BF BF BF
IF JF IF I 2F
00 00 00 00 00

4D 40 4D 40 40

08 0B 0B 00 00
0C 0C 0C 00 00
00 00 00 00 00
00 00 00 60 00
00 00 00 €0 00
00 00 00 00 09
83 83 83 83 83
85 85 85 85 89
5D 5D 5D S0 SD

0101 ot 01 0t
61 47 66 E3 B3

20 S5F SF SF SF
AR 4F 4F 4F
28 50 50 50 50
90 82 82 82 82
28 55 55 54
A0 81 81 80 80
BF BF BF OF 08
IF IF 3F 3€ 3¢
00 00 00 00 00
AF 4F 4F 40 40
00 00 o0 00 00
0 OE O£ 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 06 00
9C 9C 9C EA 4
8E BE 8E 8C B¢
8F 8F 8F DF Df

SF
if
30
82
]
80
BF
1f
00
i
0e
00
00
00
00
00
¢
8t
8F




IRDEX 13h - OFFSET REGISIER/LOGICAL WIDTH
IHDEX Ldh - UNDERLINE LOCATION REGISIER
TDEX 15k - START YERTICAL BLANKING

IHDEX 16h - EXD VERTICAL BLARKING
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1028 14 34 28 14 28
LF 1F 60 00 00 00 00
96 3¢ 96 96 96 9¢ 9t
B9 B9 B9 B9 69 BY B9

1428 28 28 28
LF 3F 0D OF OF
63 63 63 83 &3
BA BA BA BA BA
A3 AY A B3 ED

142828 28 28
1F 17-0F 00 00
96 96 96 £1 €1
B9 B9 B9 04 04
A3 A3 A3 C3 £

%
40
9
B
A3

AJ A3 A2 A2 C2 EDES
FE FF FF FF FF FF Ff

_INCEX 17h - HODE CONTROL REGISTER
" INOEX 18h ~ LINE COMPARE REGISTER
3C4,3C5 ~ SEQUENCER REGISTER
INDEX 0 - RESET REGISIER
IKDEX 1 - THE CLOCK HODE REGISTER
IDEX 2 - THE COLOR PLANE WRITE ENABLE
IRDEX 3 - CHARACTER GEHERATOR SELECT REGISTER
TNDEX & - HKEHORY HODE REGISTER
3CE,3CF - GRAPHICS COHTROLLER REGISTERS
IHDEX 0 - SET/RESET REGISTER (IXDEX 0)
IHDEX 1 - SET/RESET ENABLE REGISIER

FEFEEFFT FE FF FEFF FEFF
00 00 00 00 00
08 00 00 01 01
03 03 03 OF OF
00 00 00 00 00
02 02 02 06 06

00 00 00 00 00
09 0f 00 01 01.
03 03 03 OF oF
00 00 00 00 00
02 02 03 06 06

00 00 00 00 00 00 00
09 01 09 09 01 09 01
.03 03 03 03 01 OF OF
60 00 00 00 0G 00 00
02 02 02 02 06 06 06

00 00 00 00 00
00 00 00 00 00

00 00 00 00 00
00 00 00 00 00

00 60 00 00 00 00 00
00 00 00 60 00 00 00

IHDEX 2 - COLOR COHPARL REGISIER 00 00 00 00 D0 00 00 00 00 00 00 00 00 90 00 00 00
INDEX '3 - DATA ROTATE AND FUNCTIOK SELECT 00 00 06 00 00 00 00 00 00 00 06 00 00 00 00 00 0O
IHDEX 4 - READ PLAME SELECT REGISTER 00 00 00 60 00 00 00 00 00 00 00-00 00 00 00 00 00
IKDEX 5 - HODE REGISJER 10 10 30 30 00 00 00 10 30 00 00 00 10 10 10 00 00
IKDEX & - NISCELLAMEOUS REGISTER O O OF OF 0D 05 05  OF OF 0a 05 05  OF OF OA 05 03
IKDEX T - COLOR DOK'T CARE REGISTER 00 00 00 00 00 OF OF 00 00 00 05 OF 00 00 00 01 OF
INDEX 8 - BIT HASK REGISTER FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF EF FF
C0 - ATTRIBUTE COKTROLLER REGISTERS
INDEX O - PALETTE REGISIER 0 0000 0 00 00 00 00" 00 0O 00 00 00 00 00 00 00 0¢
IKGEX 1 - PRLETTE REGISTER ) 010113131701 01 0101080801 010108 3FO0I
IEDEX 2 - PALETTE REGISIER 2 02 02 15 18 17 02 02 02 0Z 08 00 02 02 02 08 3F 02
INDEY '3 - PALETIE REGISTER 3 0303 17 17 17 63 03 03 03 08 00 03 03 03 08 3F 03
"¢ INOEY & - PALETTE REGISTER 4 04 04 02 0217 04 14 04 04 06 18 04 04 04 08 3F 04
IKDEY 5 - PALEVTE REGISIER § 0505 04 04 17 05 45 0505 08 18 05 05 05 08 3F 05
INCEY 6 - PALETTE REGISIER. 6 06 06 06 06 1706 06 14 14 08 00 14 14 14 08 3F 14
INGEX 7 - PRLETIE REGISTER'] 07.01 07.01.17 0707 0707 08 00 07 0707 06 3F 07
TECEX & - PALETTE REGISTER 8 10 10 10 10 17 10 J0 38 38 10 00 36 38 38 10 3F 38
IKDEY 9 - PALETTE REGISTER Y NDUHIH 393918083 3998
IKDEY &b - PRLETTE REGISTER Ah 1121212071 1212 3A A 1800 34 38 34 12 3F 3A
IKDZX Bk - PLLETVE REGISTER Eh 113131311313 38 3818 00 36 38 3B 18 3F 3B
16CEY Ch - PALETVIE REGISIER-Ch W W 3318 003C 3B
INGEX Dh - PALETIE REGISIER Oh 19151515 17 1525 3030 16 00 30 3D 30 18 3F 3D

IMEY
1eD

JFCEY 105 - HOCE COMTROL REGISTEP
IKEY 11h - SCREEN BORDER COLOP (OYERSCAN)

Ek - PALETTE REGISTER Eh
Fh - PALETTE REGISTEP fFh

16716716 16 11 1¢ 16
pnonnnn
08 08 01 01 01010}
00 00 00 00 0O 80 00
OF OF 03 03 01 OF OF

3E 3¢ 18 00 3E
IF3F 18 00 M
98 08 0C 08 0}
00 08 00 00 00
OF OF OF 05 OF

3036 18 3F 30
3F3F 18 3F 3
0C 0C 0t 0J 01
00 00 00 00 00
OF OF OF OF Of

1ECEX 12h - COLOR PLARE EXAELE REGISTER

INGEY §3h - HORTIOETAL PANRING REGISTEP 00 00 00 00 00 00 00

IFLEY 14 - CCLOR SELECT REGISIER. 00 00 00 00 00 00 00

Kxte: With Vor dissleys,andes 1, 3, 4, 5, 0, E are double scanned (8x8 character box) and scdes 1%, 34 use
lines 1531¢ cherecter bo)

Register velues are cocrtesy of Quadiel Corporation.

00 00 00 00 00
00 00 00 00 00

00 00 08 00 00
00 00 00 00 00
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1.) n11auﬂavuaTuTuTﬂ1g [Monochrome Display Adapter (MDA)1 1Heu
TﬁﬁuqanﬁuuuuTuTuTﬂ1unnq1aﬁtﬁa ﬂﬂ%ﬂuﬂﬂﬂua MDA ﬁﬁuﬂ1ﬂ1§uﬁaauaiﬁtnu1z§n
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annaduuqﬁauaava1ﬂ1~nnumda 9x14 @ L Aa 720/80 ( Aeiwueadnl)  x
350/25 (ﬂquuduuna) 1 fiag

2.) m‘:auﬁmuaﬁm'rmamwﬁ EC<)lor Graphics Adapter (0GA)11d4u
Tatranwinawitnlath fu nfaudaewa cca dmranudawa Bfivanadianm
uumanTWdn (Composit Display) TwdvsanmanTuTuTam Taaldem 15 Tmn
fanamuas hmanaiitn ailae amnndauraaa coa i widnladh Sl w1
TudowdnsmIaluiin  TemWawnsalten i weiaan  Twantinuas
udawwal i lnsanwd  thminasnafoudawa 0cA a8 dmiiedat vanmas b
d2m97u 7L ABunasn AR TRV N FanTinmani Liaz 1 Ssewnniin
e siasmTiwndtintunng facliawas Satianae Taadinananm

aridge 640 x 200 0 wAWITALAAN I 2 FAs 1wazen B ranaianae
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138@ 320 x 200 W wdwaoudas it 4 3 da 1 3vn 16 7 dwiu
(background) uax 1 FmIimeia (cyan) Ruwiltu (margenta) w3aNp7
waz 1 A mAiea uay wimiaa) et il i 16 3 finas i
AMATL 288 160x100 W Fenanuuan

3.) n11muﬁﬂquaﬂan1uuuu Enhance [Enhanced Graphics Adapter(EGA)]
WemlimnanmuunTTulam G WA UASIBANWMLY  Enhanced
nYaudaNHA EGA 1 Thinnfaudaeuantengqin 1§q1u1a911uavtaaadvaa -640x350
0 Tﬂad1u11n18q1u1aﬁqdﬂ 16 Awfauiiu  aniiili tansoRy 64 5 Taniagim
Wizawiegviias 128 ‘Ta1ua (iftiaan i Wendl g iiae 2 B

4.) m‘fﬂuﬂmua'daﬂﬁww Perfessional [Personal Graphics Adapter
(PQA) 1] ‘Lff\nu\lé'ﬁmmw Perfessional Graphics Display ﬂ'\‘fﬂua'mwa PGA
hainarg i unfaudaswantena i e Aim 1 doudewa EGA fla1uazi dne
v 640x480 e uarlivwls 256 Fan 4096 i udi dainiein lath Suiinata
UFRUHANIRTIMAE 2 THAUTN Aa nfeudaNa MDA  uRsnTeudavna 0GA &4
EuQﬁﬁaqnﬂ113ﬁ15n31ﬁﬂanﬁu wazniudewatihntnuas lE  Aavifiennda
UHANHAL AL R AN TWINAE ILTE L m Tasdan ImiTuuna b nnidan Biasih 81
v e taaifsnmusannan T Tild i thin i Budasiiaon i
annxﬁaanﬂiﬂaﬂq uavn11ﬁaunﬁ11313n1uTUuﬂntﬁut1aonaqaﬂnuﬂn i WaiuTimn
1ﬁ1ﬁu1un1auxau uaanﬂ1an1ﬁ1ﬂuﬁn111unav1aulau#uuﬂnﬂnuﬁa Lu31u§1ﬁﬂ1Nﬁ1n
THQﬁu1an1ﬁqn71qu1ﬁnu Vvt nﬂ1au11ﬁ1mﬂ {patadise) nuﬁﬂqwatﬂun11ﬂn1a
11unqum1wuq§anﬂ15qwuw1BUﬁqu1un VU ABNUWR  LAHARN TRl AT I BN MALAR WA TEY
GuLaN nﬁwu11nudaquan1ﬁﬂnuazm1puqﬁanﬁdaqquuuwanﬁutaavﬁulﬁudu?ﬁnnﬂ1zﬁu
Amd 5 quaﬁql?éﬁiﬁnﬁu‘;u1n1zﬂuﬁ1d1ﬁiaﬁt5u (NON-IBM STANDARD)"nan
nauUTHnuamﬁawmu11a1nuﬁanﬁdaLnauﬂnwnud1auu#uu1n ua-uuusuﬁaiﬂTﬂnnxﬂvaq
ﬂauwdtma1d1uuaﬂanaumutav CLIRTE 9 T RE R T (naavThaﬂu1na) fwavi A
it wdnqiqﬁuTuﬁﬁunqwunaaqn11n11ﬂnnﬂunu RO RE CYF RY v R arewn,
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