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000000000000000000%N .. ... . 3-68
0000000000000000000Ah .. ... ... . . . .. 3-69
0000000000000000000Bh .. ... ... ... . .. 3-70
OO00O000O00O0 e e e 3-70
00000000000000000011h ... .. 3-71
000000000000000014h ... 3-73
CRTQOOOOOOOOOOOOOOOOL17h .. . 3-74
gboooooooooboboboooooboobooboboooooog e, 3-74
gboobooooooobobobobooooogoooooboon oo, 3-74
I 3-77
O000000000D00D000000 e 3-77
000/0000000000000000000h .. ... ... ... ... ... .. ..., 3-77
000000000/0000000000000000002h ... . .. .. ....... 3-78
O00000000000000002h ... ... e 3-79
0000000000000000003h ... ... 3-79
OO00O000O0OO0O0 e e 3-80
00000000000000000000004h ... . ... ... ... .. .. .. 3-80
00000000000000000000000005h .. ... ... ... .. 3-81
OO0O000000O000000 .. e e 3-81
O00000000000000006h ... ... . 3-82
O0O0000000000000 e 3-82
0000000000000000007h ... ... . 3-84
OO0O000000O00O00 . e e e e 3-85
OO0O000000O00O00 . e e e e 3-85
0000000000000000000I0Fh ..o 3-86
000000000000000000010h ... ... . 3-87
00000000000000000000000012h ... ... ... 3-89
OO00O000O0OO0O0 e e 3-88
O0OPELDOOOOOOOOOOOOOOOOL3Nh ... . 3-90
OOO0O0O0O0O00 o e s 3-89
O00000000000000014h ... 3-91
OO00O000O00O0 e e e 3-94
OOO0O0O0O0O00 o e s 3-95
OOOOOO e e e 3-95
gboobooooooobobobobobooooogoogon oo oo, 3-96
OOODAC /OO0 O 0000 « et e 3-97
OO0O000000O0000 . e e 3-101

o Xii



3-96.

3-97.

3-98.

3-99.
3-100.
3-101.
3-102.
3-103.
3-104.
3-105.
3-106.
3-107.
3-108.
3-109.
3-110.
3-111.
3-112.
3-113.
3-114.
3-115.
3-116.
3-117.
3-118.
3-1109.
3-120.
3-121.
3-122.
3-123.
3-124.
3-125.
3-126.
3-127.
3-128.
3-129.
3-130.
3-131.
3-132.
3-133.
3-134.
3-135.
3-136.
3-137.
3-138.
3-139.

O00000000SYNC, 0003500 ... ... .. 3-102
O0000O0000SYNC, OO004000 ... ... .. e 3-102
O00000000SYNC, OO004800 ... ... e 3-103
O000000000000008000000000  + ..o 3-104
O0000000000000040/8Q00000000 . oo 3-105
O00000000000016003F01 ... ... . 3-108
000000000000016003F10 ... ... .. ... . . 3-108
O0000000000003F21 ... 3-108
O0000000000003F7R ... 3-109
O00000000003F7HI .. ... 3-109
0000000000000000000 .0 e e e 3-109
do0ooO0oO0oOoOoO0OOoO0OOoO0O0OO0OO0OO0OO0O0OO0OO0OO0O0O00O0OO0O0OO0OOO0OOO03F4 .. 3-110
ddddooooooooooooooooooooooooOo ... 3-112
Read Datad OO .. ... ... ... s 3-113
Read Datald O ... ... ... .. 3-113
Read Deleted-Dated OO .. ... ... ... .. 3-114
Read Deleted-Datad O ... ... ... . ... . ... 3-114
Read Tradk OO O .. ... ... e e 3-115
Read Tradk OO .. ... ... 3-115
Read ID OO0 ... ... e 3-116
Read ID OO .. ... 3-116
Write Dat@l OO0 .. ... e 3-117
Write Datal OO ... ... 3-117
Write Deleted-Datal 0 . ... ... ... . ... ... 3-118
Write Deleted-Datal 0 ... ... ... ... .. ... 3-118
Format a Tra€kO OO .. ... ... . e, 3-119
Format a Tra€kO O ... ... ... 3-119
Scan EQUaIO OO .. ..o e 3-120
Scan EqQUaITO O . . .. 3-120
Scan Low or EQUAID OO .. ... .. . 3-121
Scan Low or EqQUalD D . ... ... . ... 3-121
Scan High or EQUAID OO ... .. ... 3-122
Scan High or EQUAID O ... ... .. . . 3-122
Recalibrate OO O . ... ... 3-123
Sense Interrupt StafuS 00 . ... . ... 3-123
Sense Interrupt StafuSI 0 . . ... .. ... .. . ... 3-123
SpecifB OO0 . .o 3-124
Sense Drive StatUSI O 0 .. ... ... 3-124
Sense Drive StatUSI O . ... ... .. 3-124
SeeR OO0 ..o 3-125
INvalidI OO O OO0 ... e 3-125
O000000000000STA ... .. e e s 3-127
0000000000000000 ... e e e 3-127
O000000000010STIO .. ... 3-128

XlV OADGIOOODO0O0DO0ODOO0OD 00O0O0O:



3-140.
3-141.
3-142.
3-143.
3-144.
3-145.
3-146.
3-147.
3-148.
3-149.
3-150.
3-151.
3-152.
3-153.
3-154.
3-155.
3-156.
3-157.
3-158.
3-159.
3-160.
3-161.
3-162.
3-163.
3-164.
3-165.
3-166.
3-167.
3-168.
3-169.
3-170.
3-171.
3-172.
3-173.
3-174.

4-1.
4-2.
4-3.
4-4.
4-5.
4-6.

4-7.
4-8.
4-9.

O00000000000STZI ... e e 3-129

0000000000030STA .« v oottt e 3-130
00000000000000000000  + .« ettt e 3-131
00000000000000  « . ettt et 3-131
0000000000000000000  « .« e et veeee e e 3-133
1.8432MHZ OO0 000000« oot e et 3-134
0000000000000000NFOMD .« oottt 3-136
O00000000000HeX NFAMD .00t 3-137
O0000000 .« et e e 3-137
O000000000NFBRD .« . oottt e e 3-138
O0000000 .« et e e 3-138
s I 3-139
00000000000NFCHD .« oottt e 3-139
00000000000000NFDRD © . oottt 3-141
0000000000000000NFEND oot 3-142
[ P 3-144
0000000000000000000000 .+« et e ve e 3-144
00000000000000000  + .« e et e e 3-146
O00000000 .« w ettt e e 3-147
000000000000000 .+« e et e e e e 3-148
00000000000000000000  + .« ettt e 3-148
000000000000« .ttt e e 3-150
i 3-150
RT/CMOS RAMDO OO OOOO(IBM PCIAT) . oo 3-151
RT/CMOS RAMO O DO DO0DO (PS/2) .« voooee e 3-151
0000000000000000000M 00D« oo oo oo 3-153
0000000BIOSOOOOOD .« .ttt e ee e e 3-156
000000000BOOOO00  © .ot 3-161
000000000BOOOO00  © .t 3-161
RT/CMOSIOONMIO OO © v oot et 3-163
O00000000A . 3-163
00000000000000  « . ettt et 3-164
000000000000000000000 .+« e e e vvoeeee e 3-164
OO000000 .« et e 3-165
00000000000000000000000 .+« e e e v oo e 3-165
00000000000000000 .+« e e et e e e e 4-7
O0000000000 .« .« et e e e e e 4-9
000000000000000  « . e et e e e 4-9
000000000000000  « . e et e e e 4-9
00000000000000000000  + .« e et v oot e 4-10
000/000000000000000000  « .+« e et v oo 4-10
000000000000 .« .« .ttt et e 4-11
0000000000000000  + .« ettt et e e 4-13
OOO000ID © .ottt e e 4-14



4-10. 0000000000 00000000000 o0ttt 4-15

A-l. O000000000000000 &0t e e e e e A-1
A-2. IBM 5576-A010 000 . ot A-2
A-3. IBM 5576-A010 00000 .ot e e A-3
A-4. IBM 1010000 .o A-4
A-5. IBM 101000000 ot e A-5
A-6. OADG 109000000000 ottt e e e A-6
A-7. OADG 1090 0000000000 ot e A-7
A-8. OADG 109A0O0O0OOODO ottt e e A-8
A-9. OADG 100A0 0000000000 ot e e A-9
A-10. OADG 104000000000 ot e e A-10
A-11. OADG 1040 0000000000 oot e e A-11
A-12. DO0ODO00O0O00O0000001(2/76) e A-14
A-13. DO0OD000O0000000001(276) @ A-15
A-14. DO0OD00O000O0000001(3/76) o A-15
A-15. 0DO0DO00O0000000001(476) A-16
A-16. DO0ODO0OO0O0OO00OO0O0O0OO00O01L(5/76) ., A-16
A-17. DOD0O0OOOO0OO0O0O0O0001L(6/76) ..o A-16
A-18. DODOOO0OOOOODO0OO0O0O2(1/76) o A-18
A-19. 0DO0OD0OO00O0000000002(276) e A-19
A-20. DODOO0OOOO0OO0O0O00002(3/76) @ A-19
A-2l. DODOO0OOOO0OO0O00O0002(476) A-19
A-22. 0DO0OD0OO0O0OO0O0O0O0O0OO0002(5/76) @, A-20
A-23. DO0OD0OO0OOOO0OOO0OO00O02(6/76) ., A-20
A-24. DODO0OOOO0OOO0OO00O3(1/72) @ A-21
A-25. DO0D0OO00O0O000000003(272) @ A-23
B-1. AXOOOOOODODO ... e e e B-2
B-2. AXOOOOOOOOOMO ... e e B-3
B-3. 0D0000O00O00000OO0 .. e e B-4
C-1. 3310000000000 C-2
C-2. 0UDOOO0OO00O00OO00D0 . e e C-4
D-1. OADGUO 1/OOOOOOOOOO + .ttt e e e e D-1

XVi OADGUOOOODO0O0DO0ODOO0OD 00O0O0O:



goooogobod




gooooboooogd

010 Jooooooog

T 1-3
111 00000000000 e e e 1-3
112 O0O000000000000 0t e e e e 1-4
1.1.3 0000000000000 0t e e 1-5

12 0O0O0OVOOOO000O0  « .t e e e e e e 1-6

1.3 OOO0 o 1-7
1.3.1 O00000000 . e e 1-7
132 000000000000 .t e e e 1-8

1.4 OOOO0O0OOO . e 1-10
141 1/QAOOOOOO .ot e e e 1-10
1.42 OOOO00 o e 1-12

1.5 OOOOD0 e 1-16
151 00000000000 . e e 1-16
152 000000000000 0t e e 1-17
153 00000000000000  « 00t e e 1-18
154 00000000000000 . e e 1-20

00 ooooooooo 1-1



gooooboooogd

1-2 oADGOOOOOOOOOOOOOOD DOOOO:



gooobooobooog

1.1 OO

PCOOODO0O0DOOOOODOUOOOOIBMPC/AT* 000000 D0OODOOOODOOOOOOODOOO
gbooboooooooboobobobobobooooooboonDo

goobooobooobooboooboobobooboobbooboobbooboobboobo

O00000ooooOoonooooooooooooooolfonoooooooooooooon
gooo

111 000000 O0ODO0O

gboboooooboobobobobooooboobobo

Ogoodoooooooooooooa
Ogoodoooooooooooooa
70000DMA(DODOOOODOOOOOOOO)ODOO0OOOO
— 150 0o0000oooag

— DOoooooooo

— 0000ooooooooo

ROMOOOODOO

RAMOOOODOO

leC00O000onDooag

200000000000
doooooooooocCMOS RAM

— Oooo

— OOoooo

— CMOS RAM
0000000000000000000000(VGA)
00000000 (EIA RS-232C)

oooooooa

ooooao
O00o0oO0o/o00o0o00oo0ooooooocooon
goddooooooooooooooooooooao
oooloocoooooono

010 0o0O0oooooog

1-3



gooobooobooog

112 00000DOODOOOOOOO

01-10000000000000000D0000DOO0OD

INT
CTRL
TIMER
ROM RAM
KBD/AUX
.................. I CTRL
;MATH COPROCESSOR MEMORY
PN Cereeeeat CTRL | v....... RT/CMOS
: : RAM
FONT
DMAC : CTRL :
BUFFER| :......: [BUFFER
B
U
F 1/0
MICROPROCESSOR F CHANNEL
E
R
BUFFER BUFFER
CLOCK
VIDEO FDC —
GRAPHICS
CONTROL
SERIAL —
PORT
PARALLEL —
e PORT
:.: — Option

0 1-1.00000000000000

1-4 oADGLOODODOOOOODOOODOOD OODOO:



113 0000000000000

01-20016MBO 000000000 OOOOOOOOOO

*

**

*k%

O

128KB *
System
Board ROM

=  Extended
Memory

128KB
System
Board ROM**

128KB
I/0
Expansion
ROM=

128KB
Video RAM

640KB
System
Board RAM

00 0O0O0EOO00OOh - OFFFFRhOD D OO OO OO

(FFFFFFh)

(FEGOOOh)

100000h

OE0000N

0C0000h

0A0000N

000000h

gooobooobooog

IBM PC/AT 00000 0O64KB (OEO00Oh - OEFFFFR) D000 DODO0DOOODODOOOOO
0 0 64KB (OF0000h - OFFFFFR) D DO ODROMOOOODOOODOOOOO

0000O0Co000h -0C800CND 0000 DONDNOONODODONDOODOOOONDNOOOODOOn

oooooooorROMOOOUOOOOUOOOOOOO

1-2. 00000000

010 0o0O0oooooog

1-5



gooobooobooog

1.2 0OoOoOoyooooooood

01-3000000000000o0oo1e0000000ooooo

Hex Addresses

1/0 Function

000 - O1F DMA Controller, Channels 0-3
020, 021 Interrupt Controller 1

040 - 043 System Timers

060 Keyboard, Auxiliary Device
061 System Control Port B

064 Keyboard, Auxiliary Device
070, 071 RT/CMOS and NMI Mask*

081, 082, 083, 087
089, 08A, 08B, 08F

DMA Page Registers (0 - 3)
DMA Page Registers (4 - 7)

092 System Control Port A**
0AO0, OA1 Interrupt Controller 2
0CO - ODF DMA Controller, Channels 4-7
OFO0 - OFF Math Coprocessor

278 - 27A Parallel 3

2F8 - 2FF Serial 2

378 - 37A Parallel 2

3B4, 3B5, 3BA Video Subsystem

3BC - 3BE Parallel 1

3CO0 - 3C5 Video Subsystem

3C6 - 3C9 Video DAC

3CA, 3CC, 3CE, 3CF Video Subsystem

3D4, 3D5, 3DA Video Subsystem

3F0 - 3F7 Diskette Drive Controller
3F8 - 3FF Serial 1

1160 - 1163 Font ROM Control***
1164 - 1167 Reserved***

0 13.0000l/o0Doooooon

O: /OOOOoOO00OHIOFFI DD O0DDO0DO0D0DO0D0N0DO0oOoOn
PS/220016000000000000000000

* RT/CMOS RAMO OO OPC/AT*OPS/20 00000000
** 00000DOPS/200000000000000

FONTROMOOOOOOOOOIBM5510Z00000000000FONT ROMIOOOOO
gbobooooobooboboobooboobo

*kk

1-6 oADGOODOOOOOOOOOOOOD DOOOO:



gobobooboooogn

1.3 0000

0000015000000 0000000o00oooO0o0ooO0o020000008259A0 0000
gooboooooooboboboboboooooobooboboboboobooboooobOobOoDbo

gboooooooooobon

131 0D0DOODOOOOO

00000D000Oo(NMN)OODOO0OODO0O0O00D00000000D0000000000000000
0000000000000 0O00O0ONMIDOOOOOOO0DOOOODUODCOOOUOIRETODODOOO
0000000000000 0O00O0O0O0U0OO000O0OOODUOONMIDOOODDODOOO

0000000000000000000000000000ONMIOOOO /OO 00 00070m NMI
000000000000000000000(3-15100000RT/CMOS RAM /OO0 OO0OOO
000000)D000D00ONMIDOODOOO0OO0O00A(NMIDOODOODOOD0OO0O0O0O000000O
O0D0O0OONMIODODOODOOO0OOO0O0O70000000000070M 000000000000
0000000000000000000POST (Power On Self Test)J OO0 O0OO00O00OO

00: 000000700000 ONMIDOOODODOODOOOODOOOOOOOOOOOOO

000007l 0000000000000 00000000000000000000000000
CMOSRAMOOODOOOOUOOOODDOODDOOOODOODO

00 ooooooooo 1-7



gbooobooboobgon

132 000000O0OOO0OOO

01-40000000000000000000000000000000000O0O0D0O0DOODOOD0
O0000000OONMIODDODOOODOOOOOIRQ7000O

Level Function
NMI Parity
Channel Check
IRQO Timer
IRQ1 Keyboard
IRQ2 Cascade Interrupt Control to IRQ8 - IRQ15

IRQ8 Real-Time Clock

IRQ9 Redirect Cascade

IRQ10 Reserved

IRQ11 Reserved

IRQ12 Auxiliary Device (Mouse)
IRQ13 Math Coprocessor Exception
IRQ14 Hard Disk

IRQ15 Reserved

IRQ3 Serial Alternate (Serial 2)
IRQ4 Serial Primary (Serial 1)
IRQ5 Parallel Port

IRQ6 Diskette

IRQ7 Parallel Port

0 14.000000000000000000
0: IRQ81150IRQ2UO0CO0OC0O0OO0OO00OO

O000000000IRQLUOILDLDOOOUOOOIRQ2ZIULDDOODDOOODUDDOOOLUODOOO
O000IRQ2 @ 0O0D0ANIDODODODDODONDNODONDNDDONDDONDONDOOooooolBMPC
O0000IRQ2OOOD0DO0O0O0UOO0OULOOOOoULoOOOd

1. 000000000IRQ2ZIDO0O0D0OD0O0O0O0OOO0O0DOODODOOO

2. 000000000000 DO0O0OOO0O00UOO0O0OOO0UOOOODODOOOUDOIRQYD
gooooooo

3.000000000000000000000000000ROM BIOSTIRQOUOOOO71h)T
gbooboooooooboobobob

4. OOROM BIOSI O OO0OOUOOOO0OODOOO0OO0ODOOOOOOOOOOOOODOOOOOOO
OEONDOODODOIRQ2OOODODOANDOODODONDOONDODDONDOODOOO

1-8 oADGOOODOOODOOOOOOOOD DOOOO:



gobobooboooogn

5. IRQA 0000000000000 000N0O0O0O00000000O000000000IRQ200
000000000000000000000000000D00000OECIDODOOOOO

0: 0U0000C0O0O000OO0oO0O0U0OoOoOoUUOoOOoUOoCLIDUbOOODUUOOUOULODOOOD

000000000000000000000000000000oOO(ECHN OO0 DOOO
gbooboooooooboboboboobooobogo

0l0 coooooooo 1-9



gbooobgooooboobgooo

14 0000000

Ooyooooo0o00DoD000000o0o0o0o0ooooooTTLOOo0O0OO

O0/ooooo0o0o0o0000000000o0o000000000o00o0o0oo00oooooooOo
gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
gooooo

o +5V (+5%, -4%) -~ 27A

e -5V (+10%,-8%) -- 0.037 A
o +12V (#5%,-4%) - 0.22 A
o 12V (+10%,-9%) -- 0.090 A

/OCHRDYOOOOODOOOOOOODOOOOOOOODODOODOODODOOOODOOoOOooooo
0000000000000 WOCHRDYOUOOOOOODOOOOOOODOODODOOOODOOOOO
00000000000000000000000000000001l000000000000l/O
O0O0DO0ODODMADDOOODOODOODOD

141 yoooooooo
0000000000062000360 001000 D00UOOODDDOODOOOONDOOOOOOOO
000000000000200000000000(LS)D00000ODOO0oOOOIBMOOOOOO
00000lo00o0U0oo0o0olooooooooooooo

gbooboooooboobobobooooooboobobobobooo

1-10 oADGUOUOODOOOOUOODOOOOOD OOO0OO:



Ground
RESET DRV
+5 V dc

DRQ2
-12 V dc
—0WS
+12 V dc

Ground
—SMEMW
—SMEMR
—I0W
-I0R
—DACK3

DRQ3
—DACK1

DRQ1
—REFRESH

CLK

1RQ7

TIRQ6

1RQ5

IRQ4

IRQ3
-DACK2

TC

BALE
+5 V dc

0SC

Ground

-MEM SC16
-1/0 SC16
1RQ10
IRQ11
1RQ12
IRQ15
IRQl4
—DACKO
DRQO
—DACK5
DRQ5
—DACK6
DRQ6
—DACK7
DRQ7
+5V dc
—MASTER
Ground

Bl

IRQ 9 (IRQ 2)
V dc

B10

B20

B31

D1

D10

D18

Rear Panel

[Frr A R R A S S

e e e e e e e e e T Tl

[mrr

e e e e e e e T

0O 15 . /o0oooooooooo

Al

A10

A20

A31

C1

C10

C18

-1/0 CH CK
SD7
SD6
SD5
SD4
SD3
SD2
SD1
SDO
I/0 CH RDY
AEN
SA19
SA18
SA17
SA16
SA15
SA14
SA13
SA12
SA11
SA10
SA9
SA8
SA7
SA6
SA5
SA4
SA3
SA2
SAl
SAO

—SBHE
LA23
LA22
LA21
LA20
LA19
LA18
LA17

-MEMR

—MEMW
SDO8
SDO9
SD10
SD11
SD12
SD13
SD14
SD15

gooobooooboooobooon

010 0o0O0oooooog

1-11



gbooobgooooboobgooo

142 00000

000000000000000000000000000000TTL0000000000000
()O0OOOo(O©ODoooo@o)Doooooonon

SA00 SA19 (I/0): <System Address BiO OO O 0DO00001900000000000OOONO
gboobooooooooboobonb

0002000 00000000LAI70LA300 0000000000000 16MBOOOOOOO0O
oboboObsA sAld OBALED OO ODOOOOOOODOODOODOOOOOOOOOOBALED O

0000000000000 00O00O0O0O0DUOoOO0O0ODOoOoODUOODMACOOOODOOOOO

0000000000000 00O00o0OO00DUOoOO0o0oDOoOoODUOODMACOOOODOOOOO
gbooooooboboboboobOsacd000OobOOobDO0ObDsmbOobooooooon

LA170LA23 (I/0): <Address Bitx1 000 000000000000 O0OOOOOOOOOOO
O0y/ooooo00O0o0000o000000D0o00O0o000o0o0ooDoooDoOooOOoleMBOoOODO
gboob0ooooboobobobobooboooeALEDODOOOOODOODOLLAI7OLA0 0000
gbobooooobooboboboboooooboobobobobobobooboooobOobobo

O000o00o0o00ooO0o00oOo00oOoOo0U0oOOo00lDoooO0ooDooOOooUoOoDOooUoo
gbobooooooobobobobooboboboboboboboooOosALcEDDOOOOO

gboboooooooboboboboboobooobooboboboboboobooooboooboobOobOobo
000U0000U00oo0o0oUoDMAOCOOOUOOOOUOOOUOUOOOUOODOOOOO

AEN (O): <Address Enable>0000000000000000O00O0O0OO0OOOODOOOOO
O00U0ODMAOCOOOOUOOOOUOOOOUOUOOOOUOOOOUOOOUODODOUOUODOOOO
O0ODMAOOOOOOODOOOOOO0ODOOOOODO0O0OO0OOO0DO0OODO0OOOO(MEMR, SMEMR,
oR)DO0O0000DO0O0O(MEMW, SMEMW, oW O O OO OD0O0DO0O0D00O000000O00O00OO

000U000000o0o00U0ooO0oUooOooDUOooODMAODOOUOOOUOUOOOUODOOOOO
gboobooooooobooboboboooboooooobobobobooooo

BALE (O) (Buffered):  <Buffer Address Latch EnableX0 0 0000000000000 OOO
goobooooooboobooooboobOboob0oobOoooboobobooboobooboooog
gjdddooooooouoogo

O0O000OBALED 00000000 OOOOOOBALEDDMAD O OO OOOOOOOOOOOOO
O00000000AND 0000000000000 00000000D0D0D0D0D0ODOODMADDO
gboooooobobobobooobooobooon

CLK (O): <Clock>=0 0000000000000 0O0OO8MHzZOOOODODOOODODOOO50%0
gbooboooooooboboboboboobooooobooboobobobooboooboooobOobOoDbo

00000000000000oO00oo0o0oUoo0oUoooOoUoooCPUIOOOOOUODO
gboooooooboobobobobooogo

1-12 oADGUOUOODOOOOODOOOOOOD 0O0OO0O0O:



gooobooooboooobooon

SD0OO SD15 (/0): <DataBit-O OO0 O0OO0O0O00700000000000000OOOONOOO
O000o000o0oooOooO70000000

000000000000080000000000000000000000OsSbdsSbA 0000
00160 00000spbddsDIEI 00000080 0000000000000O0O0O0ODNO0O0OOODS
O000000000spgdsD1E10000spbOsSb7] 00 0000000000160 00000000
000000080 00000000002008000000000000000O0O0O0

-DACKOO-DACK3 0 0 O-DACK50 -DACK7 (O): <Data AcknowledgeB OO 00O OO O DMA
DD(DRQO]DRQ:{]DRQstRQ?)EIDIZIDIZIDIZIDDDDDDDDDDDDDDDDDDDDDDD
O0OLowO OO

DRQOC DRQ30 DRQ50 DRQ7 (I): <DMA Requests 0 00 0000000000000O0O
000000000O0O0O0O0DMAOOODOOODO0O0O0O0000000OOOOOOOOOOO0OD
0000000000000 0DPRQUODOODRQMODNDOOCODRQUODOOODDNNONONND
000000000000 00000000DRQIOONONONONONONODMADDDDDOO(DACK)D
000000000000000000000000000000DRQA]DRQII8IDODMADDD
O00DRQSIDRQ7I 1600000000000 DRQAOIIINNNNONONONONOOOOODDOD
0o000000000000

-/O CH CK (I): <I/O Channel Checkz0 0000000000000 000O0OO0OOO0OOOOO
O00000000o0oO0o0OoONMIDOOOOOOOOOOOOOOOOODOOOOOOOOOOO

000000000000000000200000000000000000000O0000OO
oo

I/O CH RDY (I): <I/O Channel Ready>0 00 0000000000000 0OOOOOOO

0000000oOoyoooooo0000o000o000Do000o00ooooDooooooooooool/o
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo
gbobooooobooboboboboooooboobobobobobobooboooobOobobo
gbobooooooobobobobobooboooobooboobobobooboooboooobOoboOobo

00000000000l 0o0oU0oo00U0oo0oUooO00DUOoOoOoUDUOoLOUoULOoOoOoUOO
0000000250 000000000

-IOR (I/0): <l/ORead® 00 O00O0IOOOOODDOOOODOODOODOOOOODOOOOOOO
0000000000000 0O0U0L00O00DUoLOOUODMAOUODOOUOOUOOOUODOOOOO
ooo

-IOW (I/0): <l/OWrite>O OO OOO/OOODOODOODODOODOOOODOODOOOOODOOOOO

000U000000o0o00U0ooO0oU0L0Oo00DUoOOoUUDOoODMAODOUOOOOOUOODOOOOO
gooooo
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IRQ30 IRQ7, IRQ9D IRQ12,0 0 0 IRQ140 IRQ15 (I):  <Interrupt Requests0 0000000
0000000000000000000000000000000000000000000000
0000000IRQY IRQIZ] O O IRQL4IIRQISD D000 O (IRQYI D DD DO OO D OIRQ3D IRQ7H
000O0O0(RQAIUDOOONONDDOOOIRQUODDNONONDNDNONONNOONDNONDNDNDNONNOOONOD
0000000000000000000000000000000000000000000000

000000000000000000000000000000000IRQU 120130000000
gbobooooooboboboboboboooobobobOorQIOUODODODbOOOOODODn
gooooon

-SMEMR (O) -MEMR (I/0): <Memory ReadS 000000000000000000000

00000000000000000000-sMeMROOOOO0OO0OO0O00O0O0000AMBOOOOODO
0000000000000000000000O0-MEMROOOOO0O0O0O00000000O0000
0D0000000-MEMROOOODDOOOO0OO0O0OO0O0O0O00000O0O0ODMAOOOOOOOOOO

O000000000-sMeEMRO-MEMRO IMBOOOOOOOOOOOOOOOOOOOODOOOO
gbobooooobooboboboboooo-MeMrROODOOODOODOD-veMrROOOOOOODO

000U000000o0o00Uooloo00oUoo00oUooO0O0DUOoOO0OUDUOOoUoULOoOOOoUOo
0000000000000 0O00UO00LowO OO

-SMEMW (O) -MEMW (I/0): <Memory Write] 0000 00000000000000000O
000000000000000000000-sMemwdOOOOOOOOOOOOO1IMBOOOO
0000000000000000000000000-MemwOOOOOOOOOOOO0O00000O
0000000000 -MemwOOOOOOOO0O0O0O0O0O0O0OOOOOOOODMAOOOOOOOO

O000o0O0ooOoooog-sMemwd O-MeEMwO IMBOOOOOOOOO0OOOODOOOOOOOOO
gobooboooboobooobobooboobo-vemwd DO OO oo o-Mvemwd DO OO

0000000000000 0O0O0O0D0O0O0001000000000000000000000n
go0o0o000000O00O0O0O0O0O0O0O0OO0OO0OODOO0OO0OO0OO0OO0O0LowO OO

-REFRESH (1/0): <Memory RefreshSs 0000 0000000000000000000000
000000000000000000000000000000000O0

OSC (0): <Oscillator1 0000000070000 (14.31818 MHZ) OO OOOOOOOOO
5090 00000000000000000000000000000000000O0

RESET DRV (0): <Reset Drive® 0 0000000000000 00OO0OOODOOOOOOO
gboboooooooboboboooboooboon

TC (0): <Terminal Counts 000 0O0O0ODMAOOOOOOOODOOOOOOODOOOOOODOO
gooon

-MASTER (I): <Masterx10000000000000O000O0O0ODRQUOOOOOOOOOO
go00o0o00O0OO0OO0OO0OO0OO0OO0OO0OO0OOOODMADDOODOOODOOODOODMADODOOOOOODOODOOOOO
O00DRQUOIOOO-DACKOOOOOODOOOOOO-DACKOOOOOOONNOODODOOODOOO
gbooO-mMAsTEROOODOOODOOOOOOOOOOO0OO0OOOOOOO0O0O0bO0bOO0OO00O00n0n
000000000030 00000000000000000000000000000O-MASTER
00000000000000O0000000000N0Nlo000000N00n0o0ooooooo
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goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo
0000000000000000200000000000000000000000O0O00O00O0O

goo0oO0oO0ols0o00o0O0oO0oO0oOoO0oO0oO0oO0oO0OOoOoO0OOO0OOO0OOOOOOOOODOOODOOODOODO
gbooooooobanb

-MEM CS16 (I): <Memory Chip Select 163000 000000000000000001000
000000016000000000000000000000000000000LA170LA2300

00000000000000000000-MEMCS1E1020mAD 000D OOOOOODOOOOO
gboboooooooboboboboboooboooooboooDoo

-/O CS16 (I): <I/O Chip Select 163000 000000000000O0OODOO16000010
000000000 VoOD00O0000D0000O000DD000000D000O0Oo00DooOooooOon

O00O0OO0-vocsie/JDO0OO00OO0LowDO20mAD 0D O0OO00OOOOOOOOOUOOOOOOOO
gboobooooooobobobobobooobooon

-OWS (I): <O Wait State® 0 0000000000000 D00OO0OOOD0ODO0OOOOOOODOO
0000000000000000000000000000160000000000000OO00
0000000000000 00O00oDoOo0U-wsOOOoO0OoUOooOO0oO0DoDoOooUooooooos
00000000000200000000000000000000000UDO000D0DOOOOUOO
000000000000000000000000100O00000000DO-wWwsOOOoooooo
000000000000000000000000O008U U000 UOoO00DUooOOooUoOO
bobooooooboobobobobooobooooboboboboboboooboooboOobo-ows

O000000LowODO20mAD 0D O0O0O0OO0O0ODOOOOOOODOOOOOODODOOOODOOOO
gboooooooboobanb

-SBHE (I/0): <System Bus High Enabler0 000 0000000000000 sbgd spig1 00
0000000000160 0000000sSBHE]NODODODDODODODOODOODOODODOD O sbgl sh15]
goooono
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1.5 00004

151 00000000000

O00000000000000060000DINDOOSIODINDOOODODDOOOUOOOOoQ
gbobooooooboobobobobooooobooobon

PS/2200000000000000000060000DINDODOODODOOODOOO
01-60060000DINDO0OOD0O0UDOOODNDOUOOO0ODOUOOOOOn

Pin I/O Signal Name
1 1/0 Data(DATA)
2 NA Reserved

3 NA Ground

4 NA +5 V dc

5 1/0 Clock(CLK)
6 NA Reserved

0 1-6.000000000000000000060000ODIND

01-700500DINDCOOO0O0O0O0O0000O00O00O00O0DOUODOOOO

Pin I/O Signal Name
1 I/0 Clock(CLK)
2 110 Data(DATA)
3 NA Reserved

4 NA Ground

5 NA +5V dc

0 1-7.0000000000000000000500DINO

1-16 oADGUUOODOOOUODODOOOOOD 00O0O0O:



152 DO00OO0ODOODOODODOO
00000000015000000000000000000

01-800000000000000000000DO0O0OoOO

gooobooooboooobooon

Pin I/O Signal
1 (0] Red Video
2 (0] Green Video
3 (0] Blue Video
4 Reserved
5 Ground
6 Red Ground (Analog)
7 Green Ground (Analog)
8 Blue Ground (Analog)
9 NC

10 Ground

11 Reserved

12 Reserved

13 @) Horizontal SYNC

14 @) Vertical SYNC

15 Reserved

0 1-8.00000000000000
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153 0000oobooboboDo
OD000000D000O00EIARS-232Q0000900025000D00000000000000
0000000000000 0000000EIAD0DDOOODNONDOONDN0N0ONDN0N0ONN00O
0ooo0o0oooo

01-9009000000000000000000000O000O0O0OO0

Pin No. I/0 Signal Name

Data Carrier Detect
Receive Data
Transmit Data

Data Terminal Ready
/A Signal Ground

Data Set Ready
Request to Send
Clear to Send

Ring Indicate

© o ~NoOUORA®WNPR
- T O0Tz200™ "™

0O 1-9.900000000000000000000000000
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01-100025000000000000000000000000O000O0DOO0O

1

13

CoOCOCO0OO0O0OO0OO0OO0CO0OO0
000000000000

)

14

25

Pin No. I/O Signal Name Pin No. 1/0 Signal Name
1 N/A Not Connected 14 N/A  Not Connected
2 O Transmit Data 15 N/A  Not Connected
3 I Receive Data 16 N/A  Not Connected
4 @) Request to Send 17 N/A Not Connected
5 I Clear to send 18 N/A  Not Connected
6 I Data Set Ready 19 N/A  Not Connected
7 N/A Signal Ground 20 @) Data Terminal Ready
8 I Data Carrier Detect 21 N/A  Not Connected
9 N/A Not Connected 22 I Ring Indicator

10 N/A Not Connected 23 N/A  Not Connected

11 N/A Not Connected 24 N/A  Not Connected

12 N/A Not Connected 25 N/A  Not Connected

13 N/A Not Connected

0 1-10. 25100000000000000000000000000

010 0o0O0oooooog
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0000000000000000002500D0O00O000O0O0O0O0O0O0O0O0O0

01- 110 000000000000000000000000000000000

13

i

[CHONONOHONONONONCNONONCNS
CO0COO0OCOCOC0

25

14

Pin No. I/O
1 1/0
2 1/0
3 1/0
4 1/0
5 1/0
6 1/0
7 1/0
8 1/0
9 1/0

10 I

11 I

12 I

13 I

Signal Name Pin No.
-STROBE 14
Data Bit 0 15
Data Bit 1 16
Data Bit 2 17
Data Bit 3 18
Data Bit 4 19
Data Bit 5 20
Data Bit 6 21
Data Bit 7 22
-ACK 23
BUSY 24
PE 25
SLCT

I/0

A
A
NA
NA
NA
NA
NA
NA

ZZ00—O0

Signal Name

-AUTO FD XT
-ERROR
-INIT
-SLCT IN
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground

0 1-11.0000000000000000000000000000

O:

001~9000000000000000000000000O00O00O
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2.1 OO 2-3
22 DMAOOOOODOO . e e e e 2-3
221 0O0DO0OWODOODOOOO0O0O000 . e e 2-3
222 000000000 e e e 2-4
223 DMAODOODO o 2-4
DMAOOOOO0O30O0OOO00 0ttt e e e e e e e e 2-4
DMAOOOOS0700000000 .. e e e 2-5
224 DO000O0O00000000 . e e e 2-6
225 DMA /OOOODOOOOO .ttt e e e e e 2-7
22.6 DMAODOODOD .ttt 2-8
I 2-8
00000000000 .. e 2-8
UOO0000000 . e e 2-9
UO0O0000000 . e 2-10
0000000000 .. 2-10
23 DO0000O00D0 . e e 2-13
231 00000, 000000000 ot e e e 2-13
232 00001, 0000000000  « 00t e e e e 2-14
233 00002, 00000000000  « 0t e e 2-14
234 00000, 1, 2 o 2-14
235 0D0000000000000000 e e 2-14
236 DO0O00O00000 . e e e 2-14
237 DO000O0D0000 . e e 2-15
238 DOU0O0OO0OO0O0O0OOO0OO0 .. e e 2-15
2.3.9 OOO0D0 2-16
00000 (bo40hp 00000000 D0O0ODOO0O2 (0o42hpoOoooOoOOOOO .. 2-16
00000000000000000, 14,0002 (0043h) .. ... ... . ..... 2-16
2310 O0O00O000O00000000 .0 e e 2-17
2311 0000000000000 . e e e e 2-18
0000, 0000000000 .ot e 2-18
0001, 0000000000000000000 .+« o oo 2-19
0002, ODOOOO e e 2-19
0003, OO0 o« e 2-20
0004, 000000000000000000  « .o 2-21
0005 000000000000000000  « .o 2-22
2312 0000000000000 00 e e e e 2-23
24 DOOOO 2-23
25 D0000000000000000 00 e e e e 2-24
251 1/QAOOOOO0OOO .0 e 2-24
252 00000000 0000000 0 e e e e 2-24
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21 00O

gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
gbooboooooooboobobo

22 DMAOOGOGOGOGOO

0000000000000 00(MMA)DDOODDDO0DO0ODOO0DODOOoOODoOoyoooooooo
goobooooooobobobobobooooooboobobobobooboooboooobOobOoDbo

/O0000000000000000000000000000000000

DMAOOOOOOOOOOUOOOOOODOOO0O0OOD0O0O0O0OO0OO00OOO00o0oooooooog
O000ODMAOOOOOODOOOOODO0OO0O0O0OOO0O0OD0O0O0D0DOO0O0OoOooOoDoooOoooO

O0ODMAOOUOOOOOODOOO0OODOO0OUOOO0O0OODOOOUDOOO0ODODOOODOOOOOoOQ
gbooooooobab

DMAOOOOOOOOOOODOOODO0OOO0OO0OODODMADOUOOODO2000000000000
O0ooooooOoDMAOOOOOOOOOOODOOOOOOOOOODOO

O000000000o000oOooO0U0oOOOo00OoO0O0OOO0DDOOOODODOOODMADDOOO

000000000000000000((-70000225810DMA /OO0DODOOOOOOOOOO
gboooooon

DMAOUOOOOUOOOOOUOOOOOOOOOOO

e J00O0UDODDOODDOODDOOOOIBMPC/AT* ODMAODOOOODOOODO(B23MWOOOOOO
e JOOOUDI16MB (24000)00000OOOOO
e JOOOUDIOODOOUDDOODODDOOOO7000O0O0ODMAODOOOO

e J000UDODDODDOUOOO/ODODOODOOODOODDODOODOOOODOODOOODMAD
go

e JOOOOOOOOODODODODOOOODODO
e JOOOO0OOOOOODOODODOOLOOOODLDODODODOOOO

221 0JO0oOoOoyoooooooooooo

DMAOOOOODOOOOOODOOOVOODODDOODOOO0OD0O00OO0D0O0OD0O0OOOooooooo
gboobooooooooobobobobobooooooonoo
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222 0000O0O0O0OOO

0000000000000008 0000000080 00000 DN0O00UDNo00oUooOOg
0000000000000000000000000000000000000@E0O00O00000n
000000000@OOOOO0ooOolonooooooooo(oooooon

2.2.3 DMAODOOO

DMAOOCOOOO3UO8IUOOUOoOOOoUOoOoOo8ooUuoooledoooooooouooooo
0008000000000 00U00LO00UOOOoUOoOI3L0UO0O0DUDoOoUOB4KBOOOO
0leMBOUOOOUOOOOUOOOUOOOOUOOOUOUODOOUOOOOUOOO200823M
000U00o00oU0oo0o0UooO0oUooOo2-100DMAODOOOCOOOUOOOOOUOO

Channel Assignment

DRQO Unused

DRQ1 Unused

DRQ2 Diskette

DRQ3 Hard Disk (Option)*
DRQ4 Cascade

DRQ5 Unused

DRQ6 Unused

DRQ7 Unused

0 2-1. DMAOOOOOOOOO

*PS/2*0000000000000000000000O0OO0

DMAOOODOOD30O000000O

02-200DMACOOO0OO030 000000000000 0OO0

Source DMA Page Registers Controller

Address A23--------- Al6 P\ I —— A0

0 2-2.00000030DMAOOCOOOOO

0: 000000000000 (BHEDDOODODDOODOOOODOODOODAODDDOODOOODODO
oooooooo
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DMAOOOOSO/70000000O

gooooooooDMAOOOOOOO

DMAO O OOD400000050700000000000000000000000000000A0
00005,6, 00160 00000000000160000000000000O0O000O160000
000000000000000000000000000128KBOOOOO16MBOOOOOO0O
0000000000000000000005,6, 000000000000 0OOOOOOO

oo

02-300DMAOCOOOSO700000000000000

Source

DMA Page Registers

Controller

Address

0 23.000057M0000000

O0: D0000000O0OBHED A O OOOOODOOODOOOOO
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224 000000 O0OO0OOOODOOO

02-40000000000000000000000

Page Register I/O Hex Address
DMA Channel 0 0087
DMA Channel 1 0083
DMA Channel 2 0081
DMA Channel 3 0082
DMA Channel 5 008B
DMA Channel 6 0089
DMA Channel 7 008A
Refresh 008F

0 24.00000000000000

OO0ODMAOOOUOOOOUOOOOOOOOOUOOOOOOOOOUOO30064KB, 00005070
0128KB0 0000000000000 000O0

DMAOOOOS0700160000000000000O0O00O0UOOSO70DMAOOOOOOOOO
0001600000000 0000000000000o0000oo0oooooooooon
ODMAOOOOOOOODOOOOOOONODOOOOCOMODFROODDoOoooon

000050700 0DMAOCOOOOOCOOOOOOOOUOOOUODODOOODUOOOUODOOOODO
gboobooooooobobobobobooooobooboobobooobooobooooboboOoDbo

00000000000000002000000000000000507000000000000
0000000000000 0000000000000le000000o0o0oUoooooooog
O0O0ODMAOOOOSO70000000000000000O000O0O0O0O6S536G00000O
128KBO 0000000000 ODMADCOOOOOOIGMBOOOOOOO128KBO O OOOOODO
00000005 70DMADOOOUOOOOOOOOOUOODOOOUDOOOUOOOOOODYOD1O
00000000000000700000000(A230A17)000000000050700000
O0000000ooooobDOOODMADOOOOODOOODOOOOODODOOOOOOO

goobooooooobobobobobobooooboobobobobooboooboooobDOobOoDbo
gboooobooboboboboooboooboon
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225 DMAl/OODODOOOOOO

Address
(hex)

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
000A
00oB
0oocC
000D
000E
000F
0081
0082
0083
0087
0089
008A
008B
008F
00CO
00c2
00C4
00C6
00C8
00CA
oocc
00CE
00DO
00D2
00D4
00D6
00D8
00DA
0obC
00DE

Description

Channel 0, Memory Address Register
Channel 0, Transfer Count Register
Channel 1, Memory Address Register
Channel 1, Transfer Count Register
Channel 2, Memory Address Register
Channel 2, Transfer Count Register
Channel 3, Memory Address Register
Channel 3, Transfer Count Register
Channel 0-3, Read Status/Write Command Register
Channel 0-3, Write Request Register
Channel 0-3, Write Single Mask Register Bit
Channel 0-3, Mode Register (Write)
Channel 0-3, Clear Byte Pointer (Write)
Channel 0-3, Master Clear (W)/Temp (R)
Channel 0-3, Clear Mask Register (Write)
Channel 0-3, Write All Mask Register Bits
Channel 2, Page Table Address Register **
Channel 3, Page Table Address Register **
Channel 1, Page Table Address Register **
Channel 0, Page Table Address Register **
Channel 6, Page Table Address Register **
Channel 7, Page Table Address Register **
Channel 5, Page Table Address Register **
Channel 4, Pg Tbl Address/Refresh Register
Channel 4, Memory Address Register
Channel 4, Transfer Count Register
Channel 5, Memory Address Register
Channel 5, Transfer Count Register
Channel 6, Memory Address Register
Channel 6, Transfer Count Register
Channel 7, Memory Address Register
Channel 7, Transfer Count Register
Channel 4-7, Read Status/Write Command Register
Channel 4-7, Write Request Register
Channel 4-7, Write Single Mask Register Bit
Channel 4-7, Mode Register (Write)
Channel 4-7, Clear Byte Pointer (Write)
Channel 4-7, Master Clear (W)/Temp (R)
Channel 4-7, Clear Mask Register (Write)
Channel 4-7, Write All Mask Register Bits

* Dependent upon the function used.
** Upper byte of Memory Address register.

Bit
Description

00-15
00-15
00-15
00-15
00-15
00-15
00-15
00-15
00-07
00-02
00-02
00-07
N/A
00-07
00-03
00-03
00-07
00-07
00-07
00-07
00-07
00-07
00-07
00-07
00-15
00-15
00-15
00-15
00-15
00-15
00-15
00-15
00-07
00-02
00-02
00-07
N/A
00-07
00-03
00-03

Byte
Pointer

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

0 2-5. DMAl/OOOOO
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22.6 DMAOODOOO

DMAOOOOODOOOOOOOOOOOOO0OO0OOO0O0OO0O0O0OO0O8O0O0oOODooooooooon
0002-600DMAODODOOOOOOOOOOOOOOO

Size Quantity
Register (bits) of Allocation
Registers

Memory Address 16 8 1 per Channel
Transfer Count 16 8 1 per Channel
Page 8 8 1 per Channel
Mask 4 2 1 for Channels 7 - 4

1 for Channels 3 -0
Mode 8 8 1 per Channel
Status 8 2 1 for Channel 7 - 4

1 for Channel 3 - 0

0O 2-6. DMAODOOOO

gogbobooooooooboooo

0000000l o00UiooO000oO000bo0o0DooO0oU00O00DUOOO0U0UoODMALD
gbooboooooooboboboboboooooboobooboboboobooobooooboboOoDbo
gooboooooooboboboboboboooobooboboboboobooooooobDOobOoDbo

0000008 000000000000 000000000UO00O00DU0O00DU0OooOO0OoUoOO
gbobooooobobabdo

O00ODMAOOOOOODOOOODODOOODMAOOOOOOOOOOOUOODOOOOODOOOO

goooooobobogn

ODMAOOUOOOOO01600000000000000000000000O0000O0O00OOn
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo

ODMAOOOUOOOOOUOOOOUOOOOOUOOOUOOOOOUODOOUDUOOOUODOOOOO
0010000000000 0000ooO0o0oooooUoDUUODMADOOODIOOOOOOOOOO
O000O000OM FFFFO O OO O0O0O0ODO0O0DO0OOO0DO0ODMADOOODOOOODOODOOOOO

DMAOOUOOOUOOOOOUOOOOOUOOOOU0OOO0OUOOOOUOODOOODUOOOOOOOOO

O0/ooooo00000000000000000D000000D0000o0Oo00ooooooOo
gbooboooooooboobobo
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goooooogo

ODMAODDODOODODODODODODODODODOODOODI00000000D00D0OD0ND0ODODODODO0oDOoooog
DMAOODOODOO0OO0OO0OO0OO0O0O0000000000000000000000000000000o0
gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
O00O0ODMAOOOOOUOOOOOODOOOOOOOOOOOOODOOO0IDOOODOOOOO
0000000000000000000000000000O00oOoOO 00000 OoUoO0oOOn
00823 0000000000000 0UO0ODOD0DO0ODOOOO

Bit Function
7-3 Reserved (Must be set to 0)
2 0 = Clear Mask Bit
1 = Set Mask Bit
1,0 00 = Select Channel 0 or 4

01 = Select Channel 1 or 5
10 = Select Channel 2 or 6
11 = Select Channel 3 or 7

0 2-7.000000000000/00000823W 00000

Bit Function

7-4 Reserved (Must be set to 0)

3 0 = Clear Channel 3 or 7 Mask Bit
1 = Set Channel 3 or 7 Mask Bit

2 0 = Clear Channel 2 or 6 Mask Bit
1 = Set Channel 2 or 6 Mask Bit

1 0 = Clear Channel 1 or 5 Mask Bit
1 = Set Channel 1 or 5 Mask Bit

0 0 = Clear Channel 0 or 4 Mask Bit

1 = Set Channel 0 or 4 Mask Bit
0 2-8. DMAOOOCOODDOOOOOOODOS823MOOOO0
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goooooogo

ODMAODOODOOODODOOOOOOODOODOOOOODOODOOOOOOOOOOOOOOOODOOOODOODOOO
gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
O000000000o00oooO0oUooOoDMAODOOOOOOUOOOOUOODOOOOODOOOOO
gbooooooooobanb

Bit Function

7, 6% 00 = Demand Mode Select
01 = Single Mode Select
10 = Block Mode Select
11 = Cascade Mode Select

5 0 = Address Increment
1 = Address Decrement
4 0 = Auto-initialize Disable
1 = Auto-initialize Enable
3,2 00 = Verify Operation

01 = Write Operation
10 = Read Operation
11 = Reserved

1,0 00 = Select Channel 0 or 4
01 = Select Channel 1 or 5
10 = Select Channel 2 or 6
11 = Select Channel 3 or 7

0O 2-9.823n00000UOoUoO

*PS/2*000000000000000"00"0 0000000

goboooboobood

000U000000o0o0o0200000000000U00LO00DU0OO0oDUOoLOUDULOoOOOUOO

000U0000000o00U0o0O00L0o0O0UoO0OUULOLOOoU40700000000DOOOO
gobobooooooobobobobobooooooboobobobobooboooboooobOobOoDbo
gooboooooooobobobobobobooogoboobDoboboboboooboooobDUoDbOoDbo

0000000000210 00002-110000000000000000000000
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@
=

OFR, NWAHMOUIO N

Function

Channel 3 or 7 Request
Channel 2 or 6 Request
Channel 1 or 5 Request
Channel 0 Request

Channel 3 or 7 Terminal Count
Channel 2 or 6 Terminal Count
Channel 1 or 5 Terminal Count
Channel 0 Terminal Count

0 2-10.00000000000000000000

Bit

1
0

Function

0 = DACK Active Low
1 = DACK Active High
0 = DRQ Active High
1 = DRQ Active Low
0 = Late Write

1 = Extended Write

0 = Fixed Priority

1 = Rotating Priority

0 = Normal Timing

1 = Compressed Timing
0 = Controller Enable
1 = Controller Disable
Reserved

Reserved (Must be 0)

0 2-11.000000000000000000O0

020

goboooooo

2-11



gooooooooDMAOOOOOOO

02-120DMA0O 0002000 000000000000

Program Step

Set Channel Mask Bit
Clear Byte Pointer

Write Memory Address
Write Memory Address
Write Page Table Address
Clear Byte Pointer

Write Register Count
Write Register Count
Write Mode Register
Clear Channel 2 Mask Bit

OUT to ADRS Data

(000Ah) x6h
(000Ch) xxh
(0004h) xxh
(0004h) xxh
(0081h) xxh
(000Ch) xxh
(0005h) xxh
(0005h) xxh
(000Bh) xxh
(000Ah) x2h

O: Values insi@ () are addresses, x represents data.

0O 2-12. DMADOOO2000000000

2-12 OADGUOOOOODODONOOOODODOND 0OOO00:




gooobooboboboobooboon

23 000000000

0000000000,00001,0000203000000000000000000000PS/2*
00o00ooo, 1, 2001BMPC/AT*00O00O0O0,1, 200000000

02-13J0000000o0ooooo

CLK = OUT
GATE B
Control
L Logic
Control
::> Byte
Register
4
L GCount B ™ Output
- Register Latch
— {CR} (OL)
MSB MSB
Counting
Element
(CE)
Count Output
Register Latch
(CR) {oL)
LSB LSB

0 2-13.000000000000000

231 0J00O0OOo,00U0O0oOoonoag
e GATEOL OOOOOOOOOOOOOOO
e CLKINOOO1.190 MHAZOOOODOOOOOO

e CLKOUTOOOOOODODDOO(RQOOOIODODOOOD

020 oooooooo 2-13



gooobooboboboobooboon

232 00001, 0000000000
e GATEUUUUUOUOODOODOUOOoooooO

e CLKIN1OO1190 MHAOODDODOOOOODOOOO

e ClKOUTUOOOOOOODOODODDODDODOODOOO

O0: 00001001500 0000000000000000000000000000000
gooooo

233 00002, 00000000000
U GATEZDDDDDOOGHEDDDO(PPI)]EIDEIDDDEIDDD
e CLKIN20O1.190 MHAZOOOODOOOOOO

e CLKOUT20O0OODOO0061MI00050000000000000CLKOUT2000000061h
O0001l000C0CANDOOOOOOOOODOOOO0DDOOO0ODODODOO0ODOOOOODOOOO

234 00O0O0O0,1,2

0000000000000000000,1,20000000000160000000000000
000000000200000200 1000 (BCD: binary-coded decima)D D00 00O

235 00000000000 0O0O0ODOODO

00000000000000000000000000400001/0000000000000

00400000000030000000000000000100000000O00O0OO0DOO0
gbooboooooooboboboboboboooboobooboobobobooboooboooobOobOobo
goobooooooooboboboboboooooboobobobobooboooboooobDOobOoDbo
000000000, 1, /000000043 0000000000000D0O0OD0ODOOODOOODO
gbobooooobooboboboboooooboobobobobobobooboooobOobobo
gooooo

goobooooooobooboboboboooooooboboboboobooooooobOobOoDbo
gboobooooooobobobobooooboobDobobobooo

23.6 JO00OOO0OOOOOO
000000000000000000000000000000000000
000000000000000000000000000000000

gbobooooooobobobobobooboooobooboobobobooboooboooobOoboOobo
goobooooooobooboboboboooooooboboboboobooooooobOobOoDbo

2-14 oADGUOOOOODDONOOOOODOND 00000



gooobooboboboobooboon

goobooooooboobobobobooboooooboobobobobooooobooboDobOobOoD
oo

237 0DO00O0O0OODOODOODO

gobogbogooboobooobobooboobbooboobbooboobboobooboD
002-1000023.100000000000000000000000O0DOO0OO0O

0000002000000000000000000000000002000000000000
000000000000200000000000000000000000000O0OO00O0OO
000000000000000000002000000000000000000000

0: 00000020 0000000000000000O000DOO00U0DODOO0ODUOOOUOOOO

0001000002000 0000000000O0000DUO0o00DUULOOoDUoOoOOoUooO
gbooboooooooboboboboooooooobooboboboobooobooboobobOoo
gooooooo

238 0D0000O0ODOODOODOODOO

gbooboooooobooboboboboobooogooo

Counter Support Mode

0 0,2,34
1 0,2,34
2 0,1,2, 3,45

020 oooooooo  2-15



gooobooboboboobooboon

239 00000

I/0 Register

Address

(hex)

0040 Read/Write Timer/Counter 0

0041 Read/Write Timer/Counter 1

0042 Read/Write Timer/Counter 2

0043 Write Control Byte for Counters 0, 1, or 2

0 214.000000000/00000000000

00000 (o40nN0 D000 ooooooooo20042hy000ooooon
0

000000000000430 0000000000000 000000000000000000
gboobooooooobobobobobooooobooboobobobooboooooooboboOoDbo

0oyoooooo0040 00000000000 0004200000200000000000000
0ooo0000000000000
00000000o0oooooooo, 1, 0002 (0043h)

0000000000000000002-15102-1800000000,1,000200000001/0
00000043hp000ooooo

Bit 7 Bit 6

SC1 SCO

0 0 Select Counter O
0 1 Select Counter 1
1 0 Select Counter 2
1 1 Reserved

0 2-15. SC-0000000ODOODONIODDOD00430

Bit 5 Bit 4

RW1 RWO

0 0 Counter Latch Command

0 1 Read/Write Counter Bits O - 7 only

1 0 Read/Write Counter Bits 8 - 15 only

1 1 Read/Write Counter Bits 0 - 7 first, then Bits 8 - 15

0 2-16. RW-0OO0OO0OO0OO0O0O0OO00O000NOOOOO0043h

2-16 OADGUOOOOODODONOOODODOND 0OOO00:



gooobooboboboobooboon

Bit 3 Bit 2 Bit 1

Mode 0
Mode 1
Mode 2
Mode 3
Mode 4
Mode 5

P P X X OO0
OokrPFr oo
m OPFr O R O

O0: xoooooooooooo
0 217.M-000000000000O00ONOOOODOO0043h

Bit 0

BCD

0 Binary Counter 16 Bits

1 Binary Coded Decimal Counter (4 Decades)

0 2-18. 101000 (BCD)O OO

2310 00ODO0DOODODODODOOO

000000000000000000000000000UD0Oo00DDOoUoooSC@scon

000000000005040000000000000000000002-1 00000000
gboboooooooboobobo

Bit Function

7 SC1 - Specifies the counter to be latched
6 SCO - Specifies the counter to be latched
54 0 - Specifies the Counter Latch command
3-0 0 - Reserved

0 2-19.00000000000000

gbobooooobooboboboboooooboobobobobobobooboooobOobobo
gboboooooooboboboboboooooboobooboboobooboooboooobOobOoDbo
goobooooooobobobobobooooooboobobobobooboooboooobOobOoDbo
gboboooooobooboboboboooboooboobooboboboboobooobooboobobobo
gbobooooooobobobobobooboooobooboobobobooboooboooobOoboOobo
gbooboooooooboboboboboobooooobooboobobobooboooboooobOobOoDbo
goobooooooobobobobobooooooobDoboboboobooooboobDobOobo
gboboooooobooboboboboooboooobobobobobooboooboooboobOobOoDbo
gooo

020 oooooooo 2-17



gooobooboboboobooboon

2311 DODODOODOOODOOOO

gboboooooboobobobobooooobogn

CLKO OO : Ubob0b0OckObOOoOOOOOOOOODOODOODODOD
RN

gooo . UbobobOoOcATEDDOOOOOODOOOOOOO

gbooooooon . boboboobooboobooobooboboboboooooooban
goood

gooo,0bDopoOoooood

0000000000000 U0O00U00000U00UUGATED 100D O0O0OOODOOUOo
O000UO0OGATEDODOOOUOLOOO0OUOUODOOUDLOOOOULDOOODULODOOUODLODOOOUDDOO
000000000000 GATED 100000000 DO0O0O000ooOooooooooooooo

1. 000000000000000000oUTOOOOODOODODODOO
2. 0000000OooOoOooooo
3. 00ck000000000000000000O000CKOODOOO0O0O0O0000O000

4. J0U0O00O00U0UO0OOoO0OC00OU00OO0O0OUCODOO0OULDOO0O0OUDOOOUOONIODOOOUODOO
Omtl00ckOOOOOOooooooooo

S5.ouT000O00OOODOODOO

ouTD U O0O0O00D0O0O00OD0O0O0O0O0OOO0OO000D0O00DU0O00U0oo0o0oooooooon
gboooooooboobo

0000000000000000000000GATEDOOOD00DO0OOODDO0O0DOOOooDoon
gbooboooooboobcockOObOOoDOODOOOOOOODOODOODOGATEDOOOODOODOODO

gbobobckOOONODOOODouTHOODOOOOOOOO

gbobooooboobobobobooboobooboobobotbekbobooDobooobDOoD
0000000000000000000000200000000000000000O0O000O0O
gbooooooon

1. 00000000000000000000000000000O000UO0O00OoUTOOOO
gbobo0odbckOOOOoODOoDOOOOOODO

2. 2000000000000000O000UODO0O00CcKOODOOODODODODOOUODOOOODOO
O00oUoOoooooUdooUOouTlOOOOUOOOOO

2-18 oADGUOOOOODODONOOOODODOND 0OOO00:



gooobooboboboobooboon

0001,00000000000000DO0000

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo

0000000000o00U0oO00U00O00U0o00O0O0DUO0O00lo0D0oOOoOoUoOoOOoOooO
oo

l.ovuTODOOODOOOOOOOODO

2. 000000000000 OO0OO0UOOOUOOODOOUOO

3. 0000000 ckO00D00OoOUTDOO0OO0DO0OO0OODDOO0O0OOOOO0OU0OOOooon
4. 00U000O0O0UOoOOoUOoooOooOOOoUbOOoO
5.

outThOOOoDOOOoOoOOO
outThooOOobOOoOO0OOO0OOckOOOOODOODODODODOOOOOOD

gboboooonbbob0oooboobobobobeoekbOOoOnOobOobOobOOOOOObOODO
gboboooooboobobobooobooobooboonooobobooboboboboobooboobo

gbobooboobckODOOONOOOOOouTHOOOOOOODOODOOGATEDOUTHOOOOO
gbooboooooooboboboboboobooooobooboobobobooboooboooobOobOoDbo
goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo
gboboooooobooboboboboboooooboooboon

0: 00010000000200000000

0002, 00000
0000000000000 0ND0000000000000000GATEDI0D0OOOOOOODO
O0GATEDOD O UODOOODDOOOONDOOONUOOD2000000000000000
outThooooOOooOOooOooOoo
.0oob0boboobooobooobooboboboboobooon

Odckboboooooobooboboobooo

1.

2

3

4. 000000000000 O0O0ODOO01O000O0O0
5.ckO000100000ouUTDOOOOODOOOOO
6.ouTDOOO0OOODOOOO

7. 000000000000DOO00OOOOOOO
8

.00bo0boboooooogoo

ouTHOOUOUOGATEH U D OODODODOODouTH D OOODOODLDOOODekOODDOODOODO
gobogbobooobuooboooboobooobuoobooobutekboonoo b

UbOoutdhOOoOOoOOOOODOODOODOODOGATEDDOOODODODOOOOOOODOODOO
oo

020 oooooooo 2-19



gooobooboboboobooboon

ouTHOOOOODOODODOOOOODckOOOONODODOOOODOODODODODODOOOOO
gboboooooobooboboboboboooooboooboon

gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo
gboboooobobdbdceckuboboboboobooboboboboboboooooooban
gbobooooooobobobobooobooooboboboboboobooooboooobOobOoDbo
gboooooooobobobooooobogoon

0oo3,000

00030000200000000o0uTD 0000000000000 00O0000D0000OGATEDL
O00000000000GATEDOO DO ODOO0ODDOOON0DDNOOONOOOOODNDOOOouTd

gboob00oooooobobobobeoekbOONDOOODOouTDOOOODOODOGATEDDODOO
gobddouTdboobbOoobOo0bceckbobbooboobbobboobbooboo
gbooooooobaon

gbobooooobooboboboboobobbeockdbOOoOoooOOobOOobOOOOOOOOOoDOOD
gboooooooboobobobooooooboooboboboo

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gbobooooobooboboboboobobodbceockobobobobobobobooobOoD
gbobooooobooboboboboooooboobobobobobobooboooobOobobo
gboboooooobooboboboboboooooboooboon

00030U0000oUioo00Uoo00Uoo00oUooU00DUOoOo0oUDUOoLOoUOoOoOoUOo
000000003 oooooooooooooo

l.ovTODOOODOOOOOOOODOO

gbdckOOoooooobooboboooooog
O00ckOOODODOOOOOO0O0OO0O0O200000000
O00oU0oO0o0oU0ooOoooooooooOooooo

ouTHOOOOOOODOO

gbooooooboobobooboobooonoo

N oo g M DN

gboobooooooooobobo

000000000000003000000000000O000
l.ovuTUOOOOOOOOOOOO
2. 0000000010000000000CkOODOO0OOODOO0OOD

3. 000ckkO0000ODOOOODOOO200000000

2-20 oADGUOOOOODODONOOOODODOD 0OOO0O0:



gooobooboboboobooboon

O00000000ooO0o0ooooooooooooo
O00Uo0d0O0000ckkOOOO1OOOOOOOoUTUOOOOOOOOOO
0000000 lo0oooooooooooooooooon
O00ckOOOOOOOOOOUOOO200000000

O00000000o0oO00ooooooooooooo

© © N o 0 &

outThooooDOooOoOooOoOooO
10. 0000000000000 0O0O0

000000000000003000ouTD0OD0D00OO0((ntl)/20000000000000000
O(nl)200000000000000

0003000000000000000ouTHOO00D0000000000000D0ooOOooo
000000000030 00000000000000

outhooooOOooOOooOoOooOoOoo

.0oboboboobooboooboobobOoboboooon

.outThOOOooOOooOOooOoOoo

1.
2
3
4. 0000000000000 ODOOOUOOOUOOoOoO0
5.outTDOO00O0OOOOOOO

6

.00b0obobobobooooogoo

gboboooodckOOOOniOoOoOoOoooobOobOobooooOoo

0: 0000000000000 CouTDOUOOOOUOOODULDODOUOUODOUOOOOO20
0000000000oO00UooO0o0oUoOoOo3n0oUooooUoo

0004, 000000000000D0DO0O0O0ODO

O00UO0O0OGATED 100 ODUUOOOUUOUOUOGATEDOO DO OOOOOOOOUOOOUOOoOO
000U0000000o00UooO00U0oO0o0oU00O0O0UL0O0D4000000DUODLOOOUOO
l.ovTODOOODOOOOOOOODOO

2. 000000000000 OO0O0OUCOOOUOUODOOUOOD

3. 00ck0000000000000O00O00O0O0O000O0O0000O000UO0O0O0O0OOOO00
gooo

4. 0000000000000 00OOO0O0U0O0D00O00O00O0ONDUOOOONtl00CckKOOOO
O000ooOoooooooooooon

5.outDCclKOOIO10O000O00OCOOOOOOOOOO

020 oooooooo 2-21



gooobooboboboobooboon

6.ouTDOOOOOODOOOO

outThOObOOOOOO0OO0OOckKOOOOOODGATEHOOOOODOODOODOODOOOOOOO
GATEL O ODOUODOODOODGATED O D ODOODOOOOOOOouTOOOOODOOOODOODOO

gboboooooboobobobobooobooobooboobobobooboboooobekooooOonO
000000000000 U000O00U000U0ooOO00DU2000000U000DUOooOoOooUoOo
gbooooooooo

1. 0000000000000 00O00O00UODO0O0UOOOUODOOOUD
2. 20000000000000000000D0000CKODOO0OOODOOODOODOOODOO
oo

00040000000000000000O0DOO000OOO0OOOOOO0OOOONODOOOOOO
O0ouTD 0000000000000 00000000000000000(N+) 00000

oOoOs5, 000000b0oo0uoooooooo

O0000GATED OO 0OOOOODODOOO0OOOO0DOODO0OODOOSO00OOOOD0ODOO
oo

l.ovuTOOOOOOOOOODODOO

2. 000000000000 DO0O00O0O0O0UOO0OUUODO0OUOO0O0GATEHOOOOOODO
gbooboooooooboobo

3. 0000000000cCckk00D0000O0DOO0O0DO00O0O0DOCLkKOODODOODOOOO
gooooooo

4. 000000000000 O0OOoOOOOOUOO

5.ouTD0CKODDI0000O0O0D0O0OOOO0ODOOOODOODDOOOODOOOCckkOODOO(
n+1)0 00000000000

6.ouTHOOO0OOODOOOO

000000000000000000000000000000ouTD(N+1)0 00000000
gbobooooobobobeAaTEDOUTUOOOODOODOODOO

gbooboooooooboboboboboobooooobooboobobobooboooboooobOobOoDbo
goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo
gboboooobobdobceoekboboboOoooooboobobobobooooobooooban
gooooooo

0: 0005S000000200000000000

2-22 OADGIOOOOODODONOOOOODOD 0OOO00:



gooobgooboboobg

2312 DO00O0DO0OODOOODOOOO

gboboooooboobobobobooobooboobobobobobobobouTOOODODO
gboobobobckOOOOOoOOoOOoOODO

ckiooooboooooooooooboboboobooooooobobobobooobooog
O000oO0ooo00UoOo0o0oOoOoOO0oUooOoo, 1,4, %000000000000000000
0000000000000000002,300000000000000D0OD0O0ODUODOOOOOO
booooooboboboooooboon

GATED O CcKOOOODOOOOOobOoooooooooboaoobaon

02-20 000000000000 000LOO0O0ODUODOOOOOO

Mode Min Max Count
Count

0 1 0 = 206 (Binary Counting) or 18 (BCD Counting)
1 1 0 = 216 (Binary Counting) or 18 (BCD Counting)
2 2 0 = 216 (Binary Counting) or 18 (BCD Counting)
3 2 0 = 206 (Binary Counting) or 18 (BCD Counting)
4 1 0 = 206 (Binary Counting) or 18 (BCD Counting)
5 1 0 = 216 (Binary Counting) or 18 (BCD Counting)

0 2-20.000000000000000000000, 2

24 00000

gbooboooooooboboboboboooooboobobobobooboooboooobobOobo
0300000000Uooooooooooo

e JOOOOOOOOODOODODODOOOOOODOODOODOOOOOOOOOODOODOD
e JOODDODODONODDODODDDOODDOODOODOODDOOODDOODDOODOODOOOO

e JO0UDODOODD2000000000D0OUDOOODOUDOODOODOUOOOODDOUDO
goooo

Channel 2 Tone

Gate 2 Controlled by 1/0O Port Bit 1
Clock In 2 1.190 MHz OSC

Clock Out 2 Used to drive speaker

0 2-21.00000000000

020 oooooooo  2-23



gbooobgoobobooboobgoo

300000000000000000000000(@O0O0000002.3,00000000000
0000oooooono)

25 00000DOO0OO0O0OO0ODOOO0O0

gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
gooboooooooobobobobobboooobooboboboboboooboooobDoDbOoDbo
gboboooooobooboboboboooboooobobobobobooboooboooboobOobOoDbo
gboobooooooobobobobobooooobooboobobooobooobooooboboOoDbo

000000000000000000000000000000000000000000OD80286
000000000000Ooo8028 00000000000

0000000000070 00000000000000000O0O0O00O0DOO0OO0O3000000
oon

e 2000(30000
e 100000000

e JO@IOODO

251 l/ODOooooooo

Port Address (Hex) Register Description
OFO0 Reset Busy

OF1 Reset

OF2 - OF7 Reserved

OF8 Function I/O

OF9 Reserved

OFA Function I/O

OFB Reserved

OFC Function I/O

OFD - OFF Reserved

0 2-22.00000000000KOO0000O0OODO

252 00000000 DOODOOOOO

000000000000 oOODDOO0O0DOOO00F8h, OOFAhOD D OOOFCrO OO OOlODODOO
0000000000000000000000l/O000000000000000000000
gbobooooooboobobobobobooobooboboboboboobooooooobobobo

0000000000000 00O0000O0000ODO0000OO00ODO0O00O0O0OOWAITOO
gbobooooooobobobobooobooooboboboboboobooooboooobOobOoDbo
oon

2-24 OADGUOOOOODODONOOOOODOD 0OOO00:



goboobooobooooooooboob

0000000000000000000I 0000000000000 U000DU0ooOOooUon
gboboooooobooboboboboooboooobobobobobooboooboooboobOobobo
0000000000000000(RQAM3ND0ND0N0ND0N0N0D0N0N0N0N0N0N0N0N0N0N0NONoOon
000000000000000000D70DO0O0000N0DO0OD0N0NDOD0DDOOFOI 000800
0yon0000000000000000000000N0o0N00o000N0o0oo0o0ooonIRQLxD
gooooooon

O00OROMOOOOOOOOOOO(POSTDNOOOOIRQRIxIOODOODOODOODOOROMO
0000000000000 o0o0ooOooUOoROMOOUOOOUOODOOOUODOOOOOOO
NMIOODODOOOODOODO0OOO0ODO0O0000000000000000000808780287/387
0000000000000 0O00DO0ONMIDOODOODOOUOOOOODUODOOUOODOOOUOO
O00U0O0O0ONMIOOOOO0O0OU0OO0O0O0OU0O00O0O0U0O0O0000O00OUOOD0O0OOONMIDOOO
0000000000000 0O0U0O00O00DONMIDODOOUOODOOODODOOOUODOOOO

80287/8038 0000000 ODODDOODID20000000000000000DOOOODOOOO
0000000002000000000000000000000000O00O0O00OO0OOOONO
0000000000000 00OFlIN 00000000 D00D0O0D0DNDO0O0DDO0OonoOoooo
000000000000000000IBMPC/XTOOOOODODOO808MW ODOOODDOODOOODOO
O00DUODO0O0OO0OOSETPM ESCQO00OO0O0O0OOOOUOOOOOUOOOOOOOOOUOOOOOO
OOoD70DOOODOOODOOOOOOOOFIIOOOVOODODOODODODOOOODDOOOOOOooOQ
gboobooooooooobobob

gbobooooobooboboboboooooboobobobobobobooboooobOobobo
gboooooooboobobobooobooboobobobooboooon

020 oooooooo  2-25



2-26 OADGUOOOOODODONOOOOODOD 0OOO0O0:



ODooooooovoooooood




joooooooag

030 DOooooooolyonoooood
3.1 0000O0/00000000000  + 0t 0ttt et e e e e 3-3
311 0000000000000 WODO00O00O0 ..ot 3-4
312 DO0UO00O0O0O0D0OU0O0OO0OODOUOO0DOODOUOODOOODOUOOO ... .. 3-4
313 D00U00000000000000000000  « .ot 3-10
314 DOU0O00O0O000000000 0t e e e 3-11
315 OO 3-13
3.2 DO00000O0000 0t e e 3-15
3.21 DO0O0O0O0D0000 o e e e e 3-15
3.22 BIOSROM . . . . e 3-18
3.23 DO0O0OO0D0 ot e e e 3-18
3.24 VGAOUOOOO o 3-18
3.25 OO0O0 o e 3-21
3.26 DO0O0O0O0D0O00D0 ot e e e 3-22
3.27 OOOOOO ot e 3-23
3.28 DOO0O0OO0OO0DOOOD0 .t e e 3-27
3.29 0000000000 . e e e 3-34
3.210 O000000OO00000000 .0 e e 3-49
3.211 OO0OOD0 o 3-51
3.212 OO000OO0 .t e e 3-52
3.213 000000000000 .t e e 3-56
3.214 00000000000 000000000  « .t e 3-62
3.215 0000000000000 00000000 .0t 3-76
3.216 OO00000OO000 . e e e 3-84
3.217 VGAIDOUOOOOOOOODO . e e 3-90
3218 000000000 DOOODODOOOOO@OODAC) ... . . 3-97
3.219 00000000 DO0O0ODOOO0D0O0OO0OSYNCOOO .« ..ot 3-100
33 D000000000000000000 .00t e 3-105
331 OOOO0 3-105
332 D0000O0O00UD00O0D000000000000 ... 3-110
3.33 OO0OOO0 ot e 3-111
334 DO0O00O0O0O0000O000000 .t e e 3-126
34 DO0000O00000000000 .« 0 e e 3-130
341 DOOOOO o e e 3-131
342 DOU000O0O00000OO00 ot e e e e 3-132
343 TOOODO o e e 3-132
344 DO0U00O0O0O0O0DDOUO0OOOODOOOOOOOUDOOOODOOO ... ... 3-142
345 OOOOO o e 3-142
346 DOOOOO o e e e e 3-143
35 D000000000000000 0t e e e s 3-144
351 000000000000 000 .« e e 3-145

030 oooooooolyoooooooo 3-1



oooooooo

352 00000000000000 .. .. e s s 3-145
353 000000000DO0000O00OO0O00OODOODODOOOO ... ... 3-145
354 000000000 00000 .. .. e s s s 3-148
355 00000 .. 3-149
3.6 OOOD oot 3-150
3.6.1 CMOS RAM . . . . oo 3-150
3.6.2 CMOS RAMITO O oo oo et e 3-154
3.7 0000000000 ... 3-160
3.71 000000O0OOB (061h) ... ... 3-160
3.7.2 RTICMOSIOONMIOOD (O700) ..ot 3-162
3.7.3 DOOOOOOOOA (00920) ..ot 3-162
3.8 0DO00DOROMODODOOOOOOOOODOODOOO ... .. 3-163
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3.1 000Ooo/ooooooooood

00000/000000000000000000*804200000000000000O
PCOUOO0O0OO0U00UOOOUOOOUOODOOOUOOOUOOOOOUOOOOUOOOUOLOOOOOD
gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
gooboooooooobobobobobboooobooboboboboboooboooobDoDbOoDbo

e OO
e JUOODLDOODO

e JOOOODOOO

0000000000000000000PS/22700000000000000000O000O0O00O0O
goobooooooobobobobobooooooboobobobobooboooboooobOobOoDbo
O000o0o00ooPCIO0O0O00ODOOOOOOOUODOOOUOOOOODOOOOODOOOOBIOS
O0O0OINT33hOO0OO0O0O00oO00oooooobOSMIOOOOO0OODO0OO00O0O0000000000
gooo

gbobooooooobobobobobooboooobooboobobobooboooboooobOoboOobo
O000000oooooooyoooooooeoI 10000000 Dn0O0NO0O0o0oonoOooooon
goobooooooooboboboboboooooobooboboboboobooboooobOobOoDbo
gooooooon

/oooooo00e4 00 00/0 0000000000000 000OloOoDDOOo0064I 000D
gboboooooobooboboboboooboooobobobobobooboooboooboobOobOoDbo
gboboooooboobobobooooooboobobobooooooooboobOoboD
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Port Address(Hex) Register Description
0060 Data Buffer
0064 Command Byte(Write), Status Byte(Read)

0 3-1.0000000000000WoODO0O0O0O0O00On

312 00000000000 O0ODOODOODOO0ODOO0ODO0OD0O00OO00O0O
gooogd

O000O0oooooOoOoOooOoOOOOO0OO0O0O0O0 (0064h, DOOO)

03-2000000000000000000000000D0O000OO

Bit Function

7 Reserved = 0

6 IBM Keyboard Translate Mode
5 IBM Personal Computer Mode

or
Disable Auxiliary Device*
Disable Keyboard
Reserved = 0
System Flag
Reserved = 0

or
Enable Auxiliary Interrupt*
0 Enable Keyboard Interrupt

PN Wb

0 3-2.000000000000000O

*PS/2*0000000000000000000000O0O0O00O00
ooo7 0OO0OOOO

0006 000000l 0O000O0D0OUO0O0O0O0DO0OO0O0DO0ODO0OO0OO0O0DOUOOO0OOOn
000l00000000o0ooooo0UOU0O0U0U0o0Do0oDoOUOOoooooOo
0000000000000 00000U0DO00000U00O000DOUOO02000

0005 0000001000000000IBM Personal Computer0 000000000000
gbobobooooooooboboboboboobooooboDobOobOoD
goooad
*JO0O0O0U0oljoo0oooooOoooooU0ooo0o0ooOooUoooUooooooO
gbobobobooboobooboboboboooooooboobobo
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oooo

/oooooooooooooo/oooag

000000 loooooooooooo0ooooooooOoOoOOoOOoOOOOOOOOOO
gbobobooboobooboboboboobooooboobooboboboboobooboon

goooo

gboboboobooboobobobooboooboooobooboobobobobooboooboon
gboboboooboooboon

ogpooo
gbooobd

*0000001000000000000000000000000000000000
000000000(RQI2DOOOOON

0000001000000 0000000000000D00000O00DoOOoUoOO
O000000000(RRL)UUOOOOO

O0o00000000000000O0O0OOO0O0OO0 (0064h, DOOO)

03-30000000000000000000O0O00DUODOO0oUoOO

Bit

[620e)]

O R, N WH

Function

Parity Error
General Time Out
Transmit Time Out
or
Auxiliary Output Buffer Full*
Inhibit Switch
Command/Data
System Flag
Input Buffer Full
Output Buffer Full

0 3-3.00000000000000000D000D000000OO0064I 000

*PS/2*0000000000000000000000O0000O0O0OO

gogooogn

00000oOoooooed 08000000000 DN0N0NDNND0N0NDN0N0NDNNDND0NNONO0oOoon
gbobooooooboobobobobooboooboobooboboboobooboboooooboOobOobob

gooboooooooboboboboboooooobobobobobooboooboooobOobOoDbo
gboboooooboobobobobooooooboboboboboobooboooobobobo

0000000000000000000000000000DO000Dl000DO0oDoOUOOO

oo
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goodooo

00000o0oooooe0h 080000000 0N0N0NDN0N0N0NN0NNDN0N0N00N0N0NonOoooOooOn
gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gbooboooooooboboboboboooonog

gooddodoooood
000000000 PC/AT*OPS/20000000000PS/20000000000000000
PS/20 00000000010 0000000000000O00O0O00O00O00O0O0O0O0OOn

0000000000000000000O000U8IUUOO0UooOOoUoOO

gboboooooooboboboboooooooboon

Bit Function

7 Keyboard Inhibit Switch

6 Display Switch

5 Manufacturing Jumper

4 RAM on the System Board
3-0 Reserved

0 34. PC/ATUODOOOOOODOOO

0007 00000010 00O0O0OO0O0OOO0O0OUOOOOO

0006 0000000000 00D0O0000O0000O0O0O0UO0OD0O0O00OO0OO0O0UOOOOOOOOn
goooad

0005 000000o0O00oOoO0ooooOoOooooo

0004 0O0O00OOOOOOOOOOOUOOOORAMOSI2KBOOOOOOOOOOOOO10O
ooOo256KBO00O0O0O00OOOOOO

ooo3oooooo

Bit Function

7-2 Reserved = 0

1 Auxiliary Data In
0 Keyboard Data In

0 3-5. PS2n0000D0000OOO

ooo7020000
0001 00000000O00O000O0000O0O0O00OoOoOOoUOoOoOOoooO

0000 0000000O00DO0O0O0D0000O000O0OUD0OO0DOOUOOOO0

3-6 oADGIUOOODODODOOODOODD OOOO0O0:
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g1 o

N

1
0

Function
Keyboard Data Out
Keyboard Clock Out
Input Buffer Empty

or
IRQ12*
IRQ1
Reserved

or
Auxiliary Clock Out*
Reserved

or
Auxiliary Data Out*
Gate Address Line 20
Reset Microprocessor

0 3-6.00000000000

*PS/2*0000000000000000000000000O0

ooov
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ooo2

gboboboooboooboooboobobooobooooobooboboboboobooooonoo
ao

gbobobooboooobooboboboobooooboooobobobobooboooboon
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ooooooooooooo

000000loo000o0oO0o0U0oOoOO0o0DoOoOoOoUbOOO0OODUOOOUODOOOO
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00o00ooo0ooOooooOooooooog

gooo
googod

*D000000000000000000000000000000000000000
ao

gooo
gboooad

*JO00000oo0o00ooOo0o0ooOo00ooOooUoOOo0ooooOoooooDOoOooo
ao
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gudddddoouuuuouoogouo

O0o0OooOoyoooooo0e4i 0000000000000 00001000000000000
00000000000000000000001e00000000000000
PCOODOU0OOOODDOOOODOUOOOAY, A8, A9,C1,C2,D2,DBOOD40*00OO
PS/2000000000O

200 3F

600 7F

60

AT*

AB*

A9*

O00O0D0D0O0ODRAMOODOOD-0O0O00D0000OO0O0ODOOOOOODOOS00000
0000000000000000000000000002000000000000
000000000000000000000016020000000000000000

000000000000000000000000000000000060lO0000
o

0000000000 000ODRAMODOO-DSODOOOOOO0OO0OOOOOOO

gbobobooboooboooobobobobooooobo-0b00b00ob0oboooooboOon

ooyoooooooeb 00000 0DDO0DO00NONOONN0NDO0NDOODOO0DoOOooOOn
oo

gbobobooboooboobobobobo-C400oobooboboboboooboooboooboan
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gboboboobooobooboobobobooboooboooobobobobooboooboon
gooboooo

gboboboobooboooboobobo-0booboobobobobobooboooobOono
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Test Result Meaning

(hex)

00 No error was detected.

01 Auxiliary device clock line is stuck low.
02 Auxiliary device clock line is stuck high.
03 Auxiliary device data line is stuck low.
04 Aucxiliary device data line is stuck high.

0O 3-7.0000A90000O0D0O

AA ubobo-oboooboobobooboooobooobooboboboboboboobooobooboobo
0000000000000 00ooloooooooeoIos55m1 000000

AB gobobobooboooooobobo-0oobooboobobobobbooooboDbo
0000000000000 0o0000oo000oo00o0ooooooUos3-8o0oood
O000D0000Ooyoooooo0060I00IRQIUDIONDODD

Test Result Meaning

(hex)

00 No error was detected.

01 Keyboard clock line is stuck low.
02 Keyboard clock line is stuck high.
03 Keyboard data line is stuck low.
04 Keyboard data line is stuck high.

0 38.0000ABOOOOOO

AC goao

AD gobobobooboooooboboboo-C0obobobobobboobooboobo

000000o000oo0o0oo40l000000oo0oUDUooOoUoDooooUooO
gooboboobooooboobobobooboooboooobobobobooboobooo
gboboooooo

AE goboboboobooooooboboboo-0oboobobobobobbooooboDbo

0000000000000 o400000000000000O0O00DOOO0oOooOoOO
gbobobooboboog

Co gbobobooo-goboboooooooobooboboboboboboooboobonbo

000000000000 00000060 000000000000 onoooooooa
gbobobooooogog

Cc1~* 000000o00Uo-000loooUoo3n0oUooOoUUoo407000000

c2* 0000000000000l o0oU4070000000000407000000
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DO

D1

D2*

D3*

D4*

EO

FOO FF

gobobobooo-ooboobobooboooooboobobobobobboooobooobo

00000oo0ooOooooe0 0000000000000 0000o0oDooooooooa
gbobooogo

O0000O0o0ooOo-loooooooe0 00000000000 00oooooooo
gboboboooobooboboboboooo

0: U000O000oO00UooO0U0OoOoO0oUOoOoOooOOOUbOOOUOUODOOOOOO
oo0oU0ooOoOoUoooooOoOooooOoUoooOoo

000000000000 0000-000000000060m 00000 oooooon

000000000000000000000000000O0Oo@oeooooooon
gboboooobooobooboboboooboooooboobobobooobooobooono

000000000000 000-000000000060 000000 OO0ooOOn

000000000000000000000000O00oOo(Ooe0iooooooan
gboboobooobobobobobooooboooooboboboboooboooboobo

0000000000-00000000o00600 000000000 OOOooDoOoOn
gbooobooobo

0000000000 000000000000000000000O0Test@OUOODO
O000o0o00o0oooOoOOoTestOODOOOOODOOOODODDOOOOODOOOOOO
0000000000000 000000D0000DO0OOTestMOUDOOUOOOOO
O10Test OO OOO

0000o00o00oU0-000o0o00oo0o0oUooO0o0UoooOoooC3uoelOOon
000000000oo0o0oooO0o0oo0ooUoOooooooO3dnooooooon

000o0oo0o0oUoooOooooooOOO0U0oOoUUOoOOoUoDOoOoDUOooOOOlO
goobobooooobooobooboooo

0: U00000ooO0o0UOooOO0U0OoOoOOoUOoOoOOoOOOUbOOOOUODOOOOOoO
goboboboooooboobobooboooooooooboboboboboooooDoo

goooo

313 0000000 0O0oOoDoooooooooooon

000000000/00000000000000000000000000000000000

oo

e JDOUDODODODDOOOONINOODDOOOOOAMI OO ODOODOOOODOOOOO

e JOOODDOODONVOODDOOOOEOMI DO DOODDOODOODODODOOOODOOOOOODOO
O00U0oO0o0oUoooooo0oloooooouooo

e 100000 0D0OODOONONONOONOONONONOONOONOONOOOOOOOOSOooooooon
ooooe0m 0 0000000000000 000000000000000000000000
O00000000000ooodolooooooooooo
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e JODODODODOOOBOMIODOODODDOODODOODODOOB4AMI DD ODDDODODODODD
0000000010 000000000000000o0Ooo0OOooOO0DUooDOooooOo

e JOOOO0OOOOOODOODODODOOOOOODODOODODOOOOOOOODOODODO
gbooboooooooboobobobooooooobooboboboooooooobOobOoDbo
gooon

314 0000000 ODOODOODOOO

PS/2Z20000000000000000O00D00DO0OOO0ODO0OOOOD0ODOOOOOOn

0000000000000l 000000U0oo0o0oUooO0oUooOOo3- %Y 0UOooOoooO
gooon

Bit Function

[
-

Stop Bit (always 1)

Parity Bit (odd parity)

Data Bit 7 (most-significant)
Data Bit 6

Data Bit 5

Data Bit 4

Data Bit 3

Data Bit 2

Data Bit 1

Data Bit 0 (least-significant)
Start Bit (always 0)

0 39.00000000D000DO0O0OOOOOO

=
o

PN WA OO N 00O

0000000O0oUlooo0oOo8io0ooooUo0Do0oooUooDooooUoo9owoool
gbobooooooboobobobob

gogoboogooo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo

003-12100003-100o00oooouoooooooooo

1. 000000000000000000000000000000000000O00O00O000A0
gbooooooobanb

2. 00000000000000000000000O00OO0DO0O0O0O0O0O00O0O0O0O0OOO0O0O0O0O
gboboooooboobobaon

3. 00J0000oooioo0ooo00ioo0o0ooo0oU0oo0oUooooooooUoo
goooboooooooobobobobooooooooboboboboboooooobLDoDbOoDbo

0001000000000000000000000OO000oOO0
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4. 10 00000000000000S0000000000000000000O000O0DOO0O0
gooooooo

5. 000000000000000000000000000O0000000000000O0O00O

6. 0000000000000 D000O0O00O0DO0O0O0OO0DO0OO0O0DO0OO0OOO0OO
0000000000000 00oO00o0o0ooO00O0Do0oonoOooo

7. 00000000000000000000O0O0O0OODOO0OOO

1y @ 3) 3) 3) (4)
1st 2nd
CLK CLK | CLK
= T3 T T4:—|
—= T1 8| T2 |<—

2

{
DATAN Start Bit ,~ BitO ¥ ‘)S X Parity Bit /~ Stop Bit ™\
: .-

Min/Max
Timing Parameter (microseconds)

T1 Time from DATA transition to falling edge 5/ 25

of CLK
T2 Time from rising edge of CLK to DATA 5/T4-5
transition
T3 Duration of CLK inactive 30 /50
T4 Duration of CLK active 30 /50

T5 Time to auxiliary device inhibit after clock >0/ 50
11 to ensure the auxiliary device does not
start another transmission

0 3-10.000000000O0O0

gooboooboood
gboboooooboobobobobooboooboobobobooboooboboooobobOobob
003-13J00003-11000000o0oouoooooooog

1. 000000000000000000000000000000000000010O0000
gbobooooooboobobobobooooobooobooonoo

2. 00000000000000000000000000O000O000OO0OOO/oOoooOn
gooo

3. 0000000000000 00000000000UO0DO000D0O00U0OOOoOOOoUO
0000000000o00ooo0o0ooOooUoooOO0UoOO0DUooOOoUoUooOOoOn
gooon
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4, 0000000000000 000O0D0D0OO0O0O0OODO0OO0DO0ODODODOODOODODODODODO
gbobooooooboobobobobooobooooboobobobooboooooobOobOobo
gboobooooooobobobobooobooooboobobobooboooooobOobOoDbo

oon

5. 0000000000000 000O0000O00UOOOU0OOOODUOOOODUODOOUD
000U000000o0o00UooO0o0o0OoO0O0ULOO0O00O0lo0OOOoULOOOUULOoOOOO

gooon

6. 100 0000000000000000O0O0O0O0OO0DO0O0OO0O0ODO0OOOO0OOOO
gbobooooooboobobobooooobooboobobobooboooboboooboooboOobOobon

O00U00O0O0DU0UD0O0O0DUCO0O0O0ODUORESENDD ODOOUOCOOOOOOOOOO

7. 00000000000000O0OOOOOOOOOOOOOOOOOOOOODOODOO

8. JJU0U00U0UUO0O0OULOOOUOO0OULULOUOUULODOODULOLODODOUOOOUOLUODOOUD

nlinln
M e @ @
e 1st 2nd oth 10th 11th
CLKInmblt CLK CLK CLK CLK CLK” \
@
T7 T8
— |9
g °
) , ; , s Ve
DATAN StartBit ~~ Bito X | XParity Bit “gop gir\/
(3) 5) ” (5) %)
Min/Max

Timing Parameter

T7 Duration of CLK inactive

T8 Duration of CLK active

T9 Time from inactive to active CLK
transition, used to time when the
auxiliary device samples DATA

(microseconds)

30/50
30/50
5/25

0 311.00000000000

3.15 00O

gobooobooobooboooboboobobooboobbooboobbooboobboobo
00000000000005vdcd000000000000003-1200000000000000

gooo

030 oDooooooolooooooono
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Signal

Sink Current 20 mA

High-level Output Voltage +5.0 V dc minus
pullup

Low-level Output Voltage +0.5V dc

High-level Input Voltage +2.0 V dc

Low-level Input Voltage +0.8 V dc

Maximum
Minimum

Maximum
Minimum
Maximum

0 3-12.00000/0000000
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3.2 J00O0O0OOOOn

000000000000000000000000000000000ROMOOORAM)ODOOO
gbobooooooooboobobob

U: toboooooobooboboboboobobooboboboboboooboobooboobOobob
gbooboooobooboboboooooboonog

3.21 0O000OO0ODOO0ODOO

0000000000000000000000000VGAOUDODUOOOOOooooooooooo
00000000000000000000000000000/000000000000DACOO
O00000000000000000256KBO0064KBO 00 00O0O000D4000000000
O00O0ODACOOUODOOOORGBOOOOOO31.5kHAOOOODDOOOOOOOOOOOOOO
gbooooooon

gboboooooooboboboboobooobooboboboboooboooooboobOobon
gooboooooooboboboboboboooobooboboboboboooboooobDOobOoDbo
gbooooooboobanb
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0000200 00000000000000000000200000000000000000O
4000 0000000000000

VGAOUOOOODOUOOOOOoOoUooOoooooooooooooooooooooooooooo
gboboooooooboboboboboobooobooboobobobobooboooboooobobOobo

O000O0VGAUUOOOUOVGAUUOOUOUOOODUOOOouoooouovVGAODOOoooo

00 CRT(Cathode-Ray-Tube)D 00D 0D 0000000000 ODOODOOOODOOOOOOOO
gbooboooooooobooboboboooooobooboboboboboooooobOobOoDbo

0000000000000000vVGAODODUDODODOODoooooooooooooooooog
00000000000000000000000000030 00000000000 oOooooOon
O000oBIOSOODUOOOODOOOODUOODOOODODODOOOVGAODUDOOOOOooOoOOO

0000000000000 0000000000000oASClIDODOoO00D0DoooOoooooOn
0000000000000 100000000000000o00o00Uo0o00o0ooooUoo200
0000000000000 000000O00oOooBIOSODODOooOoOooooooBIOSOOOOO
000000000000000000000000000O0DOD0oD0OROMOOOOOOOOOOOO
00000008x160000000000000000000002000000800002561
000000000000000000000000000O0DO0o0ooOBIOSDOOOOOOOO
1000000000000000000051200000000000003-500000000
0000000000003-9490000RAMODOUIDDOOOODOOOOOOOOODOOOODOOO
gooooo
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0000800000000 00O0OODACODIOO2560000000000000000000O0
020000000000000002008000000000DACOODOOO0OOO25600000
0000000000261 0800000000DACODD0OODOOOUODACOOOOODOOO
000256000 0000000000000000100000000O0O0

O0O0DACOO0O0DUIODDO0O0OODODO0OUDDOO3000000000000000O00000O000
gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbooboooooooooboobobob

00000000000000000031.5kHA 0000000000000 00O0OO0OonDO

O000O000OvVGAOUOUOOODUOooOOooooooooBlIOSOODoooooooooooooo

0000000000000 0O0ooooooOoOovVGADOUOODODDOooOOoooooooo
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo

0000000000000000000000000000OVGALUODODDUODODOODOUoOOOO
gbooooooobab

00000000000000000000000000oOU0oOOooOoBIOSIOD0DODOOOOOO0
0000000000000000000VGAOUODODODO0O0DOUOO0ooDOoUoooooooUuooo
goooo

e JO0OOO0OOOOOODODODODOOOOOODODODODOOOOOOOODOODODO
O0000000ooO0ooooooooooomoooooog

e JOOOOOOOOODOODODODOOOOOODODOODODOOOOOOOODOODODO
gbobooooobooboboooooboobooboboboooboooobooboobOoDbo

goobooooooobooboboboboooooooboboboboobooooooobOobOoDbo
000000000000IBMOODOOOODODOOO0OO0OODO0OOOEGA)DOOODOO3hIOOO0O0O
0000000000000000000000007h000000000000000O00OOO0
000000VGAOOODODODOODOODOODOOOODOOIBM 31.5kHZO 000000000000 00O0
gooooooooooboobobobobobooooboobDobobobobooobDooobDoDbOoDbo
gbooboooooooboboboboboobooooboboboboboobooboooboobOoboOobo
O00U00oO00oU0ooOooUoooOoOooBIOSOOUOOOUOUOOODULOODOODUOOOUOOOO

3-1000003-13y 0000000000000 oooUoUoLoooooooUooO
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Address | ————
MUX

Data -= -t
CRTC

Memory
MAPS

e 4]
B Four 8-bit
Memory
1 Maps

[ 64K
Graph Addresses
Cntl Each

SEQ o

—/B——s—
Attrib Red

Cntl Video
L DAC —— Green

L — Blue

Analog
Outputs

Data to Display
Connector

VGA Chip

Horizontal
Sync

Vertical
Sync

0 3-13.000000000000000O0
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3.2.2 BIOS ROM

O00BIOSOOODUODOOODOOOODUOODODOODODOROMBIOSOOODOOoOOOOoDoOoOOooooO
gbobooooobooboboboboobooboobobobobooboooon

323 0OOOOOOO

000000000000000000000200000025.175MHZ] 00 28.322MHZ 000

00000000000000000000000000000O0000000O00O00OBIOSOO
gooooooo

O0000000000000000000000000000D000U0DACOO0OODOO0OODACO
O0000000000000D0000o0oDACO0 0300000000000 oo0ooooooon
000000000000003200000000000000000000000OO00OO0
O0TTLOODOO0OO00O00O000O0O0OO0o0oooo0.700oooo

OooOoooozse,00000160000000013M000256,000 0002560000000
00000000000060000160000000001306400000000000000

3.24 VGAOOOOO

VGAOUUOOOUOUOOOUloooooouooouoooooooooouoooouoooooooo

0000000000000 00O000O00U000DU0U0o0oUDUoOoOoUoObDACODOOOOOO
gbooooooooo

0000000000000 00000O000U0ooSO00000

e JOOOOOOOOODOODO
e JOOOOO

e JOOOOOOOOODOODOD
e JOOOOOOOO

e OOODAC

gbobogobooooooboo

gbooboooooooboboboboboobooooobooboobobobooboooboooobOobOoDbo
gboooooooobooboboboboooooooboboboboobooooooDobOoDbOo

goodgo

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo
gbobooooobooboboboboooooboobobobobobobooboooobOobobo
gbobooooobobobobooobooboobooboboobooo
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goodddoooooooon

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo
0000000000000000000000000APA(AIl Point Addressabley0 000000
gbobooooobooboboboboooooboobobobobobobooboooobOobobo
00000000Alphanumeric: ANDOOODOODOODOOOODOODOOODOOOOOOOOOOO
gbobooooooobobobobobooboooobooboobobobooboooboooobOoboOobo
goobooooooobooboboboboooooooboboboboobooooooobOobOoDbo
gooboooooooobobobobobboooobooboboboboboooboooobDoDbOoDbo
gbooboooooooboboboboooboooobobobobobooboobooobooboboOobo
gbooboooooooboboboboboobooooobooboobobobooboooboooobOobOoDbo
3200000000000000000000000U00LO00UO000D0OoOooDUOoOoOooO
gbooboooooboobobo

03-1410000000000000000000OOO00O0

Memory Map 0 Data
Data -
Write Memory Map 1 Data
Mode
Logic Memory Map 2 Daila
Memory Map 3 Dala
i
Parallel
/ to L Co
8 Serial
Parallel
—/ fo — C1
8 Serial
Read
Mode Latches Mux
Logic Parallel
to
[ — Cc2
/?3 Serial
Parallel
*/ to — C3
8 Serial
—/— Char Gen Data
8
7/8— Attribute Data

0 3-14.000000000000000000000
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goodoooon

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
0000000000000000000000A/NODODOODODO0O0000000000APAD
000000000000000000000000000000080 0000000000000
000000000000000000640000000000000O000D0O0OOO0OOO0O0O 2567
00000000000 O0BIOSOODOO0O0DO0O0OO0OO0DOD0OUOOoODbACOODDOODOODO18I 0000
000000000 lioo0000o0o00oooo00oUooOO0o0DUoOoO0ooDUoOLOooUoOoOOoOoUoo
0000030000000000000000000000000000000000O0O00O00

O0000O0PEL(Picture Elemen)) DO 000000 OOO

AN

Slink APA Serial
inl S 1X
Logic Data
MUX
Gomerator | Undertine. || (1L A
Data ~/g7| Logic 8 Serial ——/—w 01
Cursor (Foregnd)
Logic AN Attr.
A—b 00
(Backgnd) S S
L PEL I
/w1 Panning L/ —>
Logic 2—h
3 —p-
Overscan
Color Internal Logic
Plane g
Palette
Enable 16 x 18 - O
Logic 0 4
APA
Blink MUX —/, PO-P7
Logic
g 1 54
Color Select s
ORegiSter Attr%bute 256
L Mode Color E)%C
i Register Mode
(Bit 7) Logic
2
3 7 — ol

0 3-15.00000000000O00o00
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3.25 00000

03-1600I1BM 31.5kHZO 00 0000000000000 0000000000000O0OBIOSOO
0000000000000000000000000O0DOSNVOOO0OO000000000000
0000000000000000000000DOS/VBIOSIOODOODO0OOOD0O0DO00O00O00OO0
gboooooo

Mode Alpha  Buffer Box Max. Vert.

(hex) Type Colors Format Start Size Pgs. Freq. PELS

0,1 AN 16 40 x 25 B8000 8 x 8 8 70 Hz 320 x 200
2,3 AIN 16 80 x 25 B8000 8 x 8 8 70 Hz 640 x 200
0*, 1* AN 16 40 x 25 B8000 8x 14 8 70Hz 320 x 350
2%, 3* AN 16 80 x25 B8000 8x14 8 70Hz 640 x 350
O#, 1# AN 16 40 x 25 B8000 8x16 8 70Hz 320 x 400
2#, 3# AN 16 80 x25 BB000 8x16 8 70 Hz 640 x 400
0+, 1+ AN 16 40 x 25 B8000 9x 16 8 70 Hz 360 x 400
2+, 3+ AN 16 80 x 25 B8000 9x16 8 70Hz 720 x 400
4,5 APA 4 40 x 25 B8000 8 x 8 1 70 Hz 320 x 200
6 APA 2 80 x 25 B8000 8 x 8 1 70 Hz 640 x 200
7 AIN - 80 x25 BO0O0O0O 9x14 8 70Hz 720 x 350
7* AIN - 80 x 25 BO000 8x14 8 70Hz 640 x 350
TH# AN - 80 x 25 BO0OOO 8x16 8 70Hz 640 x 400
7+ AIN - 80 x 25 BO0O0O0O 9x16 8 70Hz 720 x 400
D APA 16 40 x 25 AO0000 8 x 8 8 70 Hz 320 x 200
E APA 16 80 x 25 A0000 8x 8 4 70 Hz 640 x 200
F APA - 80 x 25 A0000 8x14 2 70Hz 640 x 350
10 APA 16 80 x 25 A0000 8x 14 2 70Hz 640 x 350
11 APA 2 80 x 30 AO000 8x16 1 60Hz 640 x 480
12 APA 16 80 x 30 AO000 8x16 1 60Hz 640 x 480
13 APA 256 40 x 25 A0000 8 x 8 1 70 Hz 320 x 200
* Enhanced modes (EGA)

+ Enhanced modes (VGA)

# Enhanced modes (VGA with 8 x 16 dots)

0O 3-16. BIOsIoooooOo
00000000000000000000000O0256,0000000000000000000

00000000000000000000000000000O000D0000OO00O32J000
gboboooooboobaobo

ooooho6hdO0IBMOODO/OOODOODODOODOOO0DDOOOOO(CGADODDODODOODoDooo
gooooon

O0000h, 2h,00O0O4NI 000000001, 3000050 00000000000000000

0000000000000000000000000000003+h00000000000000
0000000000000000000000000000000O07+h000
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O007h00IBMOOOOOOOOOOOOOOOOOMDA)DODOOOOOOOOOOOOOO
oo

0 00 0h*, 1h*, 2h*, 3h*, Dh, Eh, FhJ OO10M OIBMOOOOOODOO0O00O00O0OOO(EGA)T
gbobooooooooboobobob

200000000000020000000000000O0O0UOOOo200000OOOOOO
4000 0000000000000 000UC0DO00UO0O0UOLO0O0ODODODO0OUOOOOBIOST
000000000000 03-1m2000000000000000DLOO0OUOOOO0

Mode Double Border Mode Double Border
(hex) Scan Support (hex) Scan Support
0,1 Yes No 7* No Yes
2,3 Yes Yes T# No Yes
0*, 1* No No 7+ No Yes
2%, 3* No Yes D Yes No
O#, 1# No No E Yes Yes
2#, 3# No Yes F No Yes
0+, 1+ No No 10 No Yes
2+, 3+ No Yes 11 No Yes
4,5 Yes No 12 No Yes

6 Yes Yes 13 Yes Yes

7 No Yes

* Enhanced modes (EGA)

+ Enhanced modes (VGA)

# Enhanced modes (VGA with 8 x 16 dots)

0 3-17. BIOSI20C0ooOoOooOoOoOoOOO

326 00OOOODOODOOOO

0000000000000000000031.5kHO000000000000000000000
0000000000000000000000000eO 7000000000 ODDOOOOODOOO
gdoooooOoOoOoOoOoOOOOOOO0OOO0OOODODOOOOOOIBMODOODOOOODOODODO
gbobooooooboobobobobooobooooboboboboboobooboooboobobobo

03-1100000000000000000000O000O0
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Parameter Color Monochrome

Horizontal Scan Rate 31.5 kHz 31.5 kHz

Vertical Scan Rate 50 to 70 Hz 50 to 70 Hz

Video Bandwidth 28 MHz 28 MHz

Displayable Colors* 256/256 k 64/64 Shades of Gray
Maximum

Maximum Horizontal 720 PELs 720 PELs

Resolution

Maximum Vertical 480 PELs 480 PELs

Resolution

* Controlled by Video

Circuit.

0 3-18. IBM 31.5kHZ10000000O0ODOOOOO

gboobooooooobobobobobooooobooboobobooobooobooooboboOoDbo
goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo

0000000000000000000000000000DOUO35004000 0000480000
00000000003-1000003.219900000000000000000000SYNCO
gbooooooboobanb

327 0O0OOOO

000000000000 0oooOooooBIOSI0DO0OOO0U0OoO0DU0ooOooooooooon
O0000000ooOoBIOSOOOO0OU0OOO0D0DOOO0O0OOO0O0D0OOOO0O0DUOooOOoooOo
O000ooooBIOSOOODO0O0OO0OODUOODOO0OODODODOOODDOO0DUOODODO0OODOoOOUODACOO
O0000000ooooobDACOOO0OODOOO0UOODOOODOOOOOOoOO

000000000000hD3h, 00070 000000000000 0000O00O0DO0O00O0OO0
000000000000000000000000000O000IBMOOO/000000000O
O00oooooiBMOOOOOO0OO0DOOOOOOOOOOOOOOIBMOOOOOOOOOOOO

O0O0DEGADDODO0O00OODOO0OO0O0O0DUO0OODEGADDOODOOOODOOODODODOOOOS3d
gooboooooooobobobobobooogoboobDoboboboboobooLoUobDuDbOoDbo

00000000000000000000000000000O0000bS5120000000000
oo

O00U0oO00olooooooOooBlIOSOROMOOOOO2000000000000OOOOO
O00U00oO0o00oo0o0oooo0o0ooOooUoobbO0ULOOOO0UODlDooOoUUooOO
O0000oO0o0o0ooOoooooOooOO00bUlDlo0oooO0oUooOO0ooDUoOoOoOUoOOoUbO
000U00oO0o0o00oo0o0UooO00UOoO0o0oU0oO0O0DUO0O00UOoO0OU0LOOOoOULloOO
000U000000o0o00UooO00UOoO0o0U0oO0O0UObLOO0D20000000O0DOOOOOO

2000000000000000O000O00UO0O0O0ODOODUODOO0DODDOOOOODOOOO
gbobooooooobobobobobooooobooboobobobooooon
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0000000000000000000000000000D020000000000000000
00000000003-24000003-1900000/0000000000000000000O00O0
0000000000000000002000000/0000000000000000

Display Character Code Byte

Attribute Byte

7 6 5 4 3 2 1 0

7 6 5 4 3 2

1

0

Even Address

0 3-19.00/00000000

BIOSOOUOOOODOUOOODOODDOUOOO0ODOUOOO0OS0, 0000000000000 UO0OO

gooooo

Cdd Address

0320 0000000000000 O000

Attribute Function

Attribute Byte

7 6 5 4 3 210
Bl R GB IICS R G B
Background Foreground
Normal (White on Black) B/l 0 0 O Iies 1 1 1
Reverse (Black on White) B/l 1 1 1 /ICS 0 0 O
Nondisplay (Black) B/l O 0 O /ICs 0 0 O
Nondisplay (White) B/l 1 1 1 /Iics 11 1
Mono=Underline / Color=Blue B/l 0 0 O /ICs 0 0 1

| = Highlighted
B = Blinking Foreground (Character)
CS = Character select

The BIOS defaults on a mode set are blink for bit 7 (B/l) and intensity
for bit 3 (I/CS).

0 3-20.00000000

03-200000000000000000
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Bit  Color Function

7 B/l Blinking/Background Intensity
6 R Red Background

5 G Green Background

4 B Blue Background

3 I/CS Intensity/Character Select

2 R Red Foreground

1 G Green Foreground

0 B Blue Foreground

0 3-21..00000000

3590000000000 0000U0O000OO38@ U UOLOOODUOoOOoULoDOn

gooooooo

goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbOo

gboboooooboboboboooboobooboboboobooo

Py

G B Color

Black

Blue

Green

Cyan

Red

Magenta
Brown

White

Gray

Light Blue
Light Green
Light Cyan
Light Red
Light Magenta
Yellow

White (High Intensity)

P RPPOOCOOFR,RFRPELPFERLOOODO
P OFRPOFRPOFPOFPOPFPOPFROLPRDO

=

0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
a

-22. 0000000

4000800 00000000000 DO0OOODOODOOOOD400000000000000NDOO

lhoo0000000000000000oo0ooooo

e J40000000D02250000000O0OO0O
e 10000002000 00000000O0O0OODOOODOODO

030 oDooooooolooooooono
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e JI000OOD1I0DDODODIDDOODOODOOOOO

80000000000 OO0OO2h, 3h0007H0 000000000000 0OOOOOOOOOOOO

e 080ULDOOOU2DO00IOOOOOUODO
e lD000OOU4000000000LODOOOUODOOOODO
e JO00UODOO0IOOODUODIIOOOOUODOODO
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3.28 000O0OO0ODOOODOO

000000000000000O00O0OBIOSO 0000000000000 0O0DUO0O0O0OooOOn
000000000000 0O0BIOSI 0000000000000 00DO0O0DUOooOOo0oooOo
O0000000ooOoBIOSOOOO0U0O00O0O00O00O0O00O0O0O0D0DO0O0DOOooOOoooon
DACOOO0OU0O0O0ODOO0OU0ODOODUOODACODUIDDOOODODODOOOODOOOUOoOOGg

320x 200040 0000000000 O4hD0O0O5NKO

0000000000000000000000000000IBMOOO/000000000000O
000000320x200 PEDODDOOOODOOODOOODOODOODOOOOOB8OOMI OO ODOOO
00000000000000000000000000O001l00000000200000000
ooochooocClo0oUioo0ioo0oiUoo00noo0oUooOooouoooOn

gboobooooooobobobaob

e 320PEIDODOO020000O0DOOODOO

e DPELDDOD400000I0ODOOOODODO

e 1600 I00D0O0DOOOODDOOOODOO

e JO0O0OO0OOOOOODOODODODOODOODOODOO

e 20000004000 000OOOODO

e 032310000010 000004PELDOODODODOOODOONO

e 3280000032400 0000000000000O0UODOOODOOOODO2008,00000
gooboooooooobooobo

@
=

Function

C1 - First Display PEL
CO - First Display PEL
C1 - Second Display PEL
CO - Second Display PEL
C1 - Third Display PEL
CO - Third Display PEL
C1 - Fourth Display PEL
CO - Fourth Display PEL

0 3-23. PELODOOOOOOOO4h0005h

O R, NWMOUUO N
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Memory Address Function
B8000
Even Scans
0,2.4,....., 198)
B9F3F
Reserved
BAQOO
0dd Scans
(1,35, 199)
BBF3F
Reserved
BBFFF

0: Address hex B8000 contains the PEL information for the
upper left corner of the display area.

0 3-24.00000000000000O

0000000oo0oooo320000000000

C1 CO Color Selected

0 0 Black

0 1 Light Cyan * Green
1 0 Light Magenta * Red

1

1 Intensified White  * Brown
* Selectable by a video BIOS call.

0 3-25.000000004h0005h
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640 x 200020 000000 OOOOOoe6hO

0000000000000000000000000000IBMOOO/000000000000
000000640 x 200 PEDOOOOOONONONDODOOOOONONONONDO000B8000H 0000
00000000000000000000000000000001000000100000000
oo(Conooononoo

gbooboooooooboobobob

e 640 PEIDODOOD200000DOOODOO

e 20000000ODOOO

e 1600 I0O0D0O0UDOOODDOODOODOO

e J00UIDDOODUODOODOOODUIDDOOOOOS320x20200004000000000
00000000000000000000000000000O0000l0000D0ooO01l
PELOOOOOOOOOOO

e 200000040000 00OOOODO

e JO00UDDOO0DIOOUDOO8PELLOOODDOOOODDOO

@
~—+

Function

First Display PEL
Second Display PEL
Third Display PEL
Fourth Display PEL
Fifth Display PEL
Sixth Display PEL
Seventh Display PEL
Eighth Display PEL
0 3-26. PEDOOOOOODOOG6H

O R, NWAHMOIO N

OPELDOOOOOODODOO1000000000
640 x 480020 00000000000 11hO

00000000006 0000000000000200000000000000000000
0000330000329 0000000000000000D0000O

0000000000000000000000010000000000(CO0)0000000A0000h
00000000000000000000AOOOOCHI 0000000000008 PEWLLODODOOO
00000000AOOOIHIODD020008 PELDDOOODODODODOOODODOODOOO
O000OPELOODOOODOOOOOOODIOOOODOOOO
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640 x 3500 0000000000 OFhO

O00000IBMOODOOODOOOO0DODODO0OODEGADOODOOODOOOOOOOOOOOOO0OOO
00000000000000000000000640x35M00000040000000000

O00056KBOOO000000000000000000O00002000000000000000
00000000000002000000000000000000000000000A0000H]

goooo

O000100PEWDO200000000000000000000000100000O00O0OO0

00000320 PELODOOOOODOO0ODOOOCOO0DOUOOODOODOOOOOC20 0000
gooooooon

Cc2 CO PEL Color

0 0 Black

0 1 White

1 0 Blinking White

1 1 Intensified White

0 3-27. PELOODOO

000000000000000000000000000000AO0OOOHI 00000000000
O0O8PELOODOOODAOCOOIDDODOOOD20008PELDOODDOUDOOOODOOUDOOOODOO
O000070000000000PELDDOOOOODOOOODOOOOO0DOODOOODOOOPEL
oooooon

00000000000000000AOCOOCM0DOO0O0O0DO00DO0O0D00N00N00O0OOoOOooOn
gbobooooobooboboboboooboooobobobobobobooboooboobobobo

0000000000000003-300003.29900000000000000000000O
ooo
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l60000000O0OoOooOoDh, En, 10h, O0O0O12h0O

000000001600 0000000000000000000000000O00O00ooOO00
0000004000000000000000000000O0O0O00O0OO00OO00O00O0O000001l
goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo

00lo00o0oooooco,C,c2ponocC3ouopoouonoooooooooon

CO=00PEL
Cl=00PEL
C2 =00PEL
C3=0000PEL

O00U01l00PELDCD40000000C000O0OOOUOOO0ID0OOOOOUODOODOUOOO

03-280000000o0oooooO

Color
C3

O
N
O
=
O
o

Black

Blue

Green

Cyan

Red

Magenta
Brown

White

Dark Gray
Light Blue
Light Green
Light Cyan
Light Red
Light Magenta
Yellow
Intensified White

P PFRPOOCOOFRRFRPRERPERLOOODO

r,POORFPPFPOOFR,RPFRPOOPRFRPFR OO
POPFRPOPFRPOPFPOFRPOFRLOPFRLOLPRKRDO

=

0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
3-

28.0000000

00000000000000000AOCOOM 0DOO0D0O0DO00DO0O0D0N0NO00DDO0DDOonoOOooOn
gboboooooobooboboboboboooooboboboboobooboooboooobobobo

gboooooooboobobobooobooboobobobooboooon

030 oDooooooolooooooono
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25600 000000000013h0

000000000000000000000002600000000000000

000000000000000000000000AOCOCOOHI O DDODOOODE40001 00000
O000000000000PELDOOOO800OODOOODODOOONUODOD200000000200
OPELDDODOOOODODODODOOOODODOOODO6B400000PEL (320x20000000000
0000000000000 0OD4000000000000000000O0O040000000000
0000000040 000000000020000000000000DACO 00008000

gbooooooobaonb

00000000000000000000000000000000000oOooOBIOSOOOOO
000000000000000000000O00OoDACOODO0OOOOBIOSOODODOOOOOO
0000000000010 00000000000000000D000O00D00O0000O0O0Oa3-29
000002000160 00000000160000000000000000216 0000000
00000000000000000000000000/00/00000000000000000

gooooooo

Attribute Byte Analog Output Color
C7 C6 C5 C4 C3 C2 C1 cCo
0 0 0 0 0 0 0 0 Black
0 0 0 0 0 0 0 1 Blue
0 0 0 0 0 0 1 0 Green
0 0 0 0 0 0 1 1 Cyan
0 0 0 0 0 1 0 0 Red
0 0 0 0 0 1 0 1 Magenta
0 0 0 0 0 1 1 0 Brown
0 0 0 0 0 1 1 1 White
0 0 0 0 1 0 0 0 Dark Gray
0 0 0 0 1 0 0 1 Light Blue
0 0 0 0 1 0 1 0 Light Green
0 0 0 0 1 0 1 1 Light Cyan
0 0 0 0 1 1 0 0 Light Red
0 0 0 0 1 1 0 1 Light Magenta
0 0 0 0 1 1 1 0 Yellow
0 0 0 0 1 1 1 1 Intensified White

0 3-29.00000

OO0OoDACOOOO0ODO256,00m000000000o0ooOoU0o0ooooUooooooUo

gboboooooboobobobob

e 32WC0PELDOOODOUOOO200000D0O00OODO

e 2000000D400CODOOOOOOO
e ODPELDDO2561 0100000000
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e 64000000 0O0DOOODDOODOODOO
e JO0O0OOOOOOODODODODOOOODODO
e IDDOPEWOI0O0O0OOOOOO
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3.29 0000OOD0ODOOOO

00000000000000000000000000026KBOO0O0O00O0O0O00O0O0O0O0O0
O000040064KBOOOODOOOODO0OO0OOOODOOOO

gboboooooooboboboboboobooooboboboboboobooooboooboobOobobo
0000000000o00U00oO000UOoo400000O00U0O0OO0O0DUOOODUODOOOUOO
000000000000128KBO 00000000000 OOA0000MI 00O 064KBOO OO
A0000HI 0 0O 0 32KBO O O O BOOOOHI 0O 0 B8OOOHI O O

Map Map Map Map
0 1 2 3

64K Locations
Per Map

3 Bits 8 Bits 8 Bits 8 Bits

0 3-30. 256KBI 00000000000

0000030 000000ooooooo3n0oooon
0000 = goooooooo

o001l

ooooooool
0002 = 0gooooooo?2

ooo3

oooooooo3

000131 004000000000000000004000000000000000000000

0004000000000200000000002600000000000800000000
gooo
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O00O0h, thOooooOhDOO0D1hoooooooooood

CPU ADDR

B8000 (BAQOO) —

B87CF (BA7CF) —
B880G (BA800D) —

BSFCF (BAFCF)—
BOOOO  (BBO00) —

BO7CF (BBVCF) —
B9BOG (BB800) —

B9FCF (BBFCF) —
BOFFF  (BBFFF) —

CPU ADDR

B800OG —

B87CE —
B8s800 —

B8FCE —
B90OO —

B97CE —
B9800D —

BOFCE —
BAQOO —

BA7CE —
BA8BOOD —

BAFCE —
BBOOO —

BB7CE —
BB8OO —

BBFCE —
BBFFE —

Display Buffer

Storage Scheme

T | Attribute Byte
Page 1 (5) | 2000 ok |B|R 3 B|||R o B|
Reserved
Foreground
Page 2 (6) Intensity/
Character Select
Reserved S?Ctground
in
Page 3 (7)
Resorved « 16 colors per character
Character Byte
Page 4 (8) - Format is 1 character
Reserved per byte.
Map 0 (char) CPU ADDR Map 1 (atr)
I B8001 —
2000 ‘
| 2K
B87CF —
eserve eserve
R i B8801 R d
Reserved EEE;F T Reserved
Reserved Eg;oc:: - Reserved
Reserved BOFCF  — Reserved
BAOO1T —
Reserved BA7GF — Reserved
BA8O1T —
Reserved :gg(?:: : Reserved
Reserved BBYCE Reserved
BB8O1 ——
Reserved BBFCF ™ Reserved
BBFFF ——
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O002h 3000020000300 000000000000

CPU ADDR Display Buffer Storage Scheme
B3000 (BCOOG) — T Attribute Byte
4000 ‘
Page 1(5) 5|  B[I[R & B
B8F9F (BCF9F)— 4K
Reserved
B9000 (BDOOO) — Foreground
Page 2 (6) Intensity/
Character Select
BIFOF  (BDFOF)— e L Background
BAOOO (BEQOQO) — Blink
Page 3 (7)
BAF9F (BEF9F) — «16 colors per character
BB0O0 (BF000) — Reserved
Character Byte
Page 4 (8) = Format is 1 character
BBF9F (BFFSF) — per byte.
Reserved
BBFFF (BFFFF)—
CPU ADDR Map 0 (char} CPU ADDR Map 1 (atr)
B800O0 — T ‘ B8001 —
4000 aK
:Sgg? : Reserved 225[9]:: : Reserved
BSFIE — BOFOF —
Reserved Reserved
BAQOO — BADO1 —
BAFSE — BAFOF -
R d R
BB000 L eserve BBO01 o aserved
BBFIE o Reserved BBFOF o Reserved
BCQO00 — BC0O1 —
BCFIE _ Reserved BCFoF _ Reserved
BD0OOO —_— BDOG1 —
BDFSE T Reserved BDFOF T Reserved
BEGOO — BEQO1 —
BEFSE o Reserved BEFSF o Reserved
BFOQ0 —_— BFO01 —
BFF9E o Reserved BFFSF T Reserved
BFFFE — BFFFF —

3-36 oADGUOOOOODODOOOOOODOD OOOO0O0:



00 O4h, 5h

CPU ADDR

B8000 —

BOF3F -
BAQQOO —

BBF3F —
BBFFF —

CPU ADDR

B&000 —

BOF3E —
BAOOO —

BBF3E —
BBFFE —

Display Buffer

Even
Scans

0 —|
P

8000

Reserved

Qdd
Scans

Reserved

Map 0

Even
Scans

8000 8K

Reserved

Qdd
Scans

Reserved

/loooooOooOoooOooOooooooo

Storage Scheme
PEL

1 2

3 4
L
MSb ' ' Lsb
e 4 PELs per byte

e 4 colors per PEL
e Format is first PEL

in 2 MSbs.
CPU ADDR Map 1
B80O1 —
Even
Scans
B9F3F —
BAOD! — Reserved
Odd
Scans
BBF3F — R r
BEBFFF — eserve

030 oDooooooolooooooono
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00 06h
CPU ADDR

B8000 —

BI9F3F —
BAO0QQ —

BBF3F —
BBFFF —

GPU ADDR

B&000 —

BOF3F —_—
BAGOO —

BBF3F —
BBFFF —

Display Buffer

Storage Scheme
PEL

Even
Scans

‘ 12 3 4 5 6 7 8

I
8000

Reserved

Odd
Scans

Reserved

Map 0
Bit Plane (CO)

ﬁ Lms_b'_'_'_'_'_'fs'bj

@ § PELs per byte

e 2 colors per PEL

e Format is first PEL
in MSb.

Even
Scans

Reserved

Qdd
Scans

Reserved

3-38 oADGUOOOOODODOOOOOODOD OOOOO0:



/loooooOooOoooOooOooooooo

O007h00007hO0000000000000

CPU ADDR

B000O (B4000) —

BOFOF (B4F9F}—
B1000 (B5000) —

B1F9F (B5FOF)—
B2000 (B6000) —

B2FSF (B6FSF)—
B3000 (B7000) —

B3FYF (B7F9F)—
B3FFF (B7FFF)—

GPU ADDR

B8000

BOFSE
B1000

B1FSE
B2000

B2FSE
B3000

B3FoE
B4000

BAFSE
B5000

B5FSE
BG0O0O

BGFOE
B7000

B7FOE
B7FFE

Display Buffer

Storage Scheme

Attribute Byte

Page 1 (5) | 4000 |
! 4K
Reserved |B|R G B|I|R G B|
Page 2 (6
9 ® Foreground
Reserved Intensity/
Character Select
Page 3 (7
9 ) Background
Reserved Blink
Page 4 (8)
Reserved « 4 attributes per character
Character Byte
« Formatis 1 character
per byte.
Map 0 (char) GCPU ADDR Map 1 (atr)
T B0001 —_—
4000 ‘ BOFOF
Reserved aK B1001 . Reserved
R 3 B1FOF —_—
eserve B2001 _ Reserved
R 3 B2F9OF — A g
eserve B3001 . eserve
= 3 B3F9F —_—
eserve B4001 _ Reserved
Reserved B4FoF o Reserved
B5001 —
Reserved gggg:: o Reserved
BBFOF —
Reserved B7001 Reserved
B7FOF —_—
Reserved B7FEF - Reserved

030 oDooooooolooooooono
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000 Dh
CPU ADDR

ADDDD  (AB000)
ATF3F  (AOF3F)
A2000  (AADOO)
A3JF3F  (ABF3F)
A4000  (ACOOO)
ASF3F  (ADF3F)
ABOOD  (AE000)
ATF3F  (AFF3F)
ATFFF  (AFFFF)

Display Buffer

Storage Scheme
PEL

Page 1 (3)

\ [ 12 34 56 738

Reserved

Page 2 (6)

Reserved

Page 3 (7)

Reserved

Page 4 (8)

Reserved

80‘00 ji L____.___.____JCO

e 4 bits per PEL

® 16 colors per PEL

e 1 bit from each bit plane
(C3,G2,C1,C0O) per PEL

e Format is first PEL
in MSb of all 4 bit planes.
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CPU ADDR Blue Bit Plane (C0)
A0000  (AB0GO) — :
8000 8|K
ATF3F  (AOF3F) — '
Reserved
A2000  (AAD0O) — i
ASFSF  (ABF3F) — 1— <
A4000  (AGO0D) — | oSOTVE
ASF3F  (ADF3F) — |— ¥
ABOOD  (AEO00) eserve
ATFSF  (ARF3F) — | — y
ATFFF  (AFFFF)— L "S5°TVe
Map 2
CPU ADDR Red Bit Plane {C2)
A0000  (AB000) — :
8000 8|K
A1F3F  (AQF3F) — '
Reserved
A2000  (AAD00) — o
ASFSF  (ABFOF)— |— y
A4000 (ACODD) | SS8TVE
ASFOF  (ADF3F) — [ —
AGOOD  (AE000) eserved
ATFSF  (ARF3F) — | — y
ATFFF  (AFFFF) . L —2°0TY8

Map 0

CPU ADDR

AQ000

A1F3F
A2000

A3F3F
A4000

ASF3F
ABOOO

ATF3F
ATFFF

CPU ADDR

AQ000

A1F3F
A2000

A3F3F
A4000

ASF3F
ABOOO

A7F3F
ATFFF

/loooooOooOoooOooOooooooo

(A8000) —

(AGFSF) —
(AACDO} —

{ABF3F) —
{AC000) —

(ADF3F) —
(AE000) —

(AFF3F) —
(AFFFF) —

(AB000) —

{ASF3F) —
{(AACD0) —

(ABF3F) —
{AC000) —

(ADF&F) —
(AE000) —

(AFF3F) —
(AFFFF) —

030 oDooooooolooooooono

Map 1

Green Bit Plane (C1)

Reserved

Reserved

Reserved

Reserved

Map 3

Intensity Bit Plane {C3)

Reserved

Reserved

Reserved

Reserved
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OO0 0Eh
Storage Scheme
PEL
CPU ADDR Display Buffer 1 23 456 7 8
AD000 — ‘
co
Page 1 ‘ L J
16000 K L= —————— )
A3E7F —
Reserved
A4000 — I_ J c1
pPagez | === —
A7E7TF —
Reserved
ABOD0 — |_ J c2
Pagez | T T T T T
ABETF — R r
rv
AG000 — eserve |_ _______ J c3
Page 4 MSb LSb
AFE7TF — R 3 e 4 bits per PEL
eserve
AFFFF — 16 colors per PEL

s 1 bit from each bit plane
(G3,C2,G1,C0) per PEL

* Format is first PEL
in MSb of all 4 bit planes.

3-42 oADGUOOOOODODONOOOOODOD 0OOO0O0:



CPU ADDR Blue Bit Plane {C0)

AQ000

A3E7F
A4000

ATETF
AB8000

ABETF
ACO00

AFETF
AFFFF

CPU ADDR

AQ000

AZET7F
A4000

ATETF
A8000

ABETF
ACQ00

AFETF
AFFFF

Map 0

Reserved

Reserved

Reserved

Reserved

Map 2
Red Bit Plane (C2)

Reserved

Reserved

Reserved

Reserved

/loooooOooOoooOooOooooooo

Map 1

CPU ADDR Green Bit Plane (C1)

A00C0

A3ETF
A4000

ATETF
A8000

ABE7F
AC000

AFETF
AFFFF

CPU ADDR

AD0CO

A3ETF
A4000

ATETF
A8000

ABE7F
ACD00

AFETF
AFFFF

030 oDooooooolooooooono

Reserved

Reserved

Reserved

Reserved

Map 3
Intensity Bit Plane (C3}

Reserved

Reserved

Reserved

Reserved
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OO00OFh
CPU ADDR Display Buffer Storage Scheme
PEL
ADOOD 12345678
| ‘ B | o
Page 1 28000 —————— —
‘ 32K
AGDSF  — L J c2
Reserved ——— = — =
A80C0D — MSb LSb
® 2 bits per PEL
Page 2 * 4 attributes per PEL
AEDSE  — * 1 bit from each bit plane
Reserved (C2,G0)
AFFFF  — » Format is first PEL
in MSb of video and
intensity bit planes.
Map 0 Map 2
CPU ADDR  Video Bit Plane (C0O) CPU ADDR Intensity Bit Plane (C2)
AQ0OG ‘ A00CO
28000 39K
ABDSF — A6DSF —
AS000 Reserved AB000 Reserved
AEDSF — AEDSF —
AFFFE Reserved AFFFE Reserved

3-44 oaADGUOOOOODODOOOOOOOD OOOO0O0:



O 00O 10h
CPU ADDR Display Buffer
ADOO0 — ‘ ‘
Page 1 28000 39K
ABDEF — A p ‘
A0 — eserve
Page 2
AEDSF — = r
AFFFF  — eserve
Map 0
CPU ADDR Blue Bit Plane {C0)
ADOOO — | ‘
28000 20K
ABDSF — = |
AS000 eserved
AEDSF —
AFFFE Reserved
Map 2
CPU ADDR  Red Bit Plane (C2)
ADOOD  — | ‘
28000 29K
ABDBF — P "
AS000 - eserve
AEDSF - —— Reserved
AFFFF —

/loooooOooOoooOooOooooooo

Storage Scheme
PEL

12 34 5 6 7

8

4 bits per PEL
16 colors per PEL

1 bit from each bit plane
{C3,02,C1,C0) per PEL

Format is first PEL

in MSb of all 4 bit planes.

Map 1
CPU ADDR  Green Bit Plane (G1)
ADOOD —
ABDSF — R
AS000 eserved
AEDSF —
AFFFF  — Reserved
Map 3
CPU ADDR Intensity Bit Plane (C3}
ADOOD  —
A6D5F — R "
ABOD0 eserve
AEDSF — Reserved
AFFFF —

030 oDooooooolooooooono

Cc2

C3
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O0011h
CPU ADDR  Display Buffer Storage Scheme
PEL
ADDOD — | 12 3456 7 8
L | oo
38400 —-_—— ===
| 64K MSb LSb
AQSFF —
AFFFE — Reserved « 1 bit per PEL
* 2 attributes per PEL
* Format is first PEL
in MSb position.
CPU ADDR Bit Plane (C0)
AQ000 — ‘
MAP 0 38400 ‘
‘ 64K
AQ5FF —
Reserved
AFFFF —
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O0012h
CPU ADDR Display Buffer
AQ0C0 — ‘ ‘
38400
‘ 64K
A95FF —
Reserved
AFFFF —
Map ¢
CPU ADDR Blue Bit Plane {CQ)
A0000 — ‘
38400
64K
ASSFF - — Reserved
AFFFF —
Map 2

CPU ADDR Red Bit Plane (C2)

A0000

A95FF
AFFFF

/loooooOooOoooOooOooooooo

Storage Scheme

12 34 5678

PEL

38400

Reserved

64K

L -

* 4 bits p
* 16 colo

* 1 bit from each bit plane
(C3,C2,C1,C0) per PEL

* Format

in MSb of all 4 bit planes.

er PEL
rs per PEL

is first PEL

Map 1

c2

Cc3

CPU ADDR  Green Bit Plane (C1)

AQ0O0 —

AGEFF  —
AFFFF  —

CPU ADDR
AQ0OOD —

ASSFF  —
AFFFF  —

Reserved

Map 3

Intensity Plane (C3)

Reserved

030 oDooooooolooooooono
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Starage Scheme
PEL

64K MSb LSb
e 8 bits per PEL
® 256 colors per PEL
* 1 PEL per byte

* Formatis PEL 1
at address AQ000.

O0013h
CPU ADDR  Display Buifer
AQCO0 — ‘
64,000
AFSFF —
Reserved
AFFFF —
CPU ADDR
AQ00OD ‘
Map 0 64,000
B4K
AF9FC T Hesar T L
AGOOT eserve
Map 1
AFSFD — " Heserved
AGO0Z eserve
Map 2
AFGFE — f-mmmmmmmmeme e
ADO0E Reserved
Map 3
AFOFF —— pe-mcmcmmmmemeee
AFFFF — Reserved

3-48 oADGUOOOOODODOOOOOODOD OOOOO:



/loooooOooOoooOooOooooooo

3.210 00ODO0O0DDOOO0DDOOODDOODOO

goodgo

0000000000000000200000000000000000000000O0O00O00O0O
00000000000 0000U0000000000o0o00Uo0o000DUo000DU0ooooUoon
0008000000000 0000D00000000DN000U0000DUO0O00DUooOoUoOoO
gboboooooooboboboboboobooooboboboboboobooooboooboobOobobo
0000000010 00000000000080 0000000000000 O0DOUoOOO
000000000000000000000003-30000000000000000000O0

Color Compare
Register

Color
Don't 3|2/1|0

Care \
Register

0

1
2
3_ Map 3 Map 2 Map 1 Map 0
T T T T
- N IN —™ IN — N
1Tc 8 1To 8 1To 8 1To 8
Compare Compare Compare Compare
EN EN EN EN
T] e, 0 [ T 0 7l 0 4 I 0
B[}It
- AND [
to
- Bit
7
= AND
-

0O 3-31. VGAOOOOO
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/loooooO0oO0o0o00oDoOooOoooO

goodgo

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
000U00000oo0003-32 000000000 oooUoooooooooooon
gbooooooooo

Data Enable Graphics Data
Rotate Set/Reset Set/Reset Mode Rotate
Register Register Register Register Register

1 Rl 1) e 61 2 1) I T A EIE

¥

ﬁ vy v %8

EAan A% Set /0 81 80/ Logic [/l AENB
Reset 82 Function
Rotate
| MUX
“é'g:( o QUAD |
| 16/8
] 3/
Pllar)e el 2 Latches —/3—- B
N 32
¥
| Set 7/3245— 3
Reset

CPU Data ] Bit Mask Register
7lelsa[o]z]r o
/5

OCTAL

o o1 Memory
Data
AND—
8 o
32

-y

0 3-32. VGAOOOOODOOOOOOODOOODODO
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3.211 0OOOOO

0333 0000000000000000000BM 000000000000

Monochrome  Color
R/W  Emulation Emulation Either

General Registers Addresses used 03BA or 03DA; 03C2; 03CA; and 03CC

Miscellaneous Output Reg W 03C2
R 03ccC
Input Status Register 0 RO 03C2
Input Status Register 1 RO 03BA 03DA
Feature Control Register W 03BA 03DA
R 03CA
VGA Enable Register RW 03C3*

Attribute Mode Control Registers Addresses used 03CO - 03C1

Address Register RW 03CO0
Other Attribute Registers w 03CO0
R 03C1

Display Controller Registers Addresses used 03D4 to 03D5 or 03B4 to 03B5

Index Register RW 03B4 03D4
Other Display Controller Regs. RW 03B5 03D5

Sequencer Registers Addresses used 03C4 to 03C5

Address Register RW 03C4
Other Sequencer Registers RW 03C5

Graphics Controller Registers Addresses used 03CE to 03CF

Address Register RW 03CE
Other Graphics Registers RW 03CF

Video DAC Registers Addresses used 03C6 to 03C9

PEL Address Register RW (Write Mode) 03C8
WO (Read Mode) 03C7
DAC State Register RO 03C7
PEL Data Register RW 03C9
PEL Mask Register RW 03C6

RO = Read-Only, RW = Read / Write, WO = Write-Only
Register addresses are in hex.

0 3-33. VGAOOOOoOoooo
*00000000ooo0oU0ooO0o0oU0oOo0oU0oOooOOoUODOOUOOOoOOoOoDoOO

VGAOUOOOOODOUOOOoO0oUoOoo0ooooooooooooooooooooo
0 46E8h, 01020 O O
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3.212 000O0OOO0O

gboboooooboboboboooooboonog

Read Write

Name Port Port Index
Miscellaneous Output 03CcC 03C2 -
register
Input Status register 0 03C2 - -
Input Status register 1 03nA - -
Feature Control register 03CA 03nA -
VGA Enable Register 03C3 03C3 -

The (n) is controlled by bit 0 of the Miscellaneous Output register.

n = B in Monochrome Emulation Modes and
n = D in Color Emulation Modes

Register addresses are in hex.

0 3-34.0000000000

gobogoobooad

0000000000000 l00000000000oo00oUoo0ooooooUoooooooo
0000000000000 000000000=03CCh,00000000=03C2h11

Bit Function

7 Vertical Sync Polarity

6 Horizontal Sync Polarity

5 Page Bit For Odd/Even
(Modes 0-5)

4 Reserved = 0

3 Clock Select 1

2 Clock Select 0

1 Enable RAM

0 I/O Address Select

0 335. 0000000000

0007 000701000000000000000000O000O0OOO0O0OO70000000
gbobooooboobobobooboooon
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0oooe6

/loooooOooOoooOooOooooooo

0006010 000000000000000000O0000OOO0UOeEHOOOOOO
gbobooooboobobobooboooon

0: 0336000000000 70006000000000000000000O

Bit 7

Bit 6 Vertical Size

Reserved = 0
350 lines
400 lines
1 480 lines

= O O

0
1
0
1
3-
ooos

ooo4

36.000000D

00050000/0000000050000020064KBO000O0O0O0O0O0O0O0O0O0O0
0000oo0o0o0oo0o0oOoS0ljoo0oo0ooooooooooOooooooOo

0000000000500 00000Uo0o00oooU0o0Do0ooDoUooooooo
gbobobooboobooboobobooboooo

gooo

0003,2000300020003-3M 00000000000 OULOOOULOOOOOOO

Bit 3

Bit 2 Function

Selects 25.175 MHz clock for 640 horizontal PELs
Selects 28.322 MHz clock for 720 horizontal PELs
Reserved
1 Reserved

o - O

0
0
1
1
3-
ooo1l

oooo

37.000000000000030002000

0001010000000000000000000000000000000RAMO O
0000o0o00o0oooilooo00oo00oU0oooooooO0o0oDoooooon
O00D0D0O0ODRAMOODODOOOOOOOODOOOOOOOOOO

000000o0IBMOOOODOODOO0OOO0/000000000000000000000
000000000000000000000o000000000ooooooooo
0100000000000IBMOOO/0000000000000000000O0O00O0
0000000000000000000000000000000003bxh00000
00000000000000010000003DAND000000N00O0O00O00000D
ooooooooiBMOOUOOOOOOOOOOOOOOUDOOOOODOOOODOOOO
00000000000000000003BXI0000000000000000000
100000003BANDODOOOOOO
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Oo0oooooooooooo

0000000000000000000000000 =03C21

ooo Function

7 CRT Interrupt
6,5 Reserved = 0

4 Switch Sense Bit
3-0 Reserved = 0

0 338.000000000000OOO0

0007 000000PS/Z00000000000D000O0OOOODOOOOO

0o07010000000000000C0O0OO0ODOOO0UDOOODOOOOOOOOYO

000OO0U000O000UOO0O0U0OO0O0UOOOUODOOUbODOOO

oooe, 50000

0004 Q0O0O0O0OO0OOOUOOOOUOOOOU0OOOO4O000C00O000OOOOUODOOOUOO
gboboboooboooboobooboboboobooobooooboboboboooboooboon

0000000000000 00o000o0oO0o0ooOooUooOOoooooo400000

oo

ooo3pooooo

gooOopoooooooogdl

0000000000000000000000000 =03nAh(NO0DOOO3-52000003-34

goooo

Bit Function

Reserved = 0
Diagnostic 0
Diagnostic 1
Vertical Retrace
Reserved = 0
Display Enable

»

[

ON Wb Ol N

0 339%.00000000000001

oo00o7,60000

0005, 40000000000000S000400000000000OO8ILOOO0OODOOO20
gboboboobooooboboboboobooooooobobobobooboooboon

0000oo0o0ooooo340000uooooooooooooooon
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/loooooOooOoooOooOooooooo

Color Plane Enable Input Status Register 1
Register
Bit 5 Bit 4 Bit 5 Bit 4
0 0 P2 PO
0 1 P5 P4
1 0 P3 P1
1 1 P7 P6
O 3-40.00000

0003 0000000030 0U0O0O00U00UOO0OU0OOO0OO0UOO0O0LOOOOULOoOO3O
0000000000000 00000000000000PS/ 200000000000
00000500040 0000000030000O00UOO0D0DLOOOOUODOOUOD
000000000020 0000oo0o0UooOOoUooOo0oULooOOoULOoLDOOUOO

goooboo

000210000

0000 0O0000000oOoOoOoo00l0000dDO00O0UOO000OO0O0UOOOOOoOoOOO
gboobobobooboooooboobobobooboooobooooboboboboobooobooo
gboboboobooboobobobooboobooooboboobobobobooboobooon
gbobobobobooobooboboboooooooooobobobobooboooboon
gobobobobobooooboobobobooooooboooobobobobooobooobooon

gboboooogno

gogboboooooo

00000000000000000000000=03CAh,00000000=03nAh (0000

03-52000003-3400000

00000000000000000000000UOO0o300oo00OO

VGAOOOOOoooooo

gbobooooooboobobobooobooobooboobobobobooboooon

Bit Function
7-1 Reserved
0 VGA Enable

0 341. vGAOUOUOOOOODDODOoOo03C3h

0007010000

030

oooooooolooooooon
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0000 000001000000 O000O00VOO0UDO0O0D0O0DO00O0OOO0DO0OoOOooOooa

00000o0o0ooo0o000O0OO0OoO0oOoOooOoonDO00O0DoO000oo0oooooOn
gboboooooon

0: 0000000000 0D0O00BIOSOOO(INT 10h, AH=12h, BL=32hp 000000000

3.213 000000O0OD0ODOODO

gboobooooobooboboboooooboonog

Port Index
Name (hex) (hex)
Sequencer Address 03C4 -
Reset 03C5 00
Clocking Mode 03C5 01
Map Mask 03C5 02
Character Map Select 03C5 03
Memory Mode 03C5 04

0 3-42.000000000000000
gdddddddoooouuouooo
0000000000000000000000003C40000000000000000000

00000000000000000000000000000000000000O00200000
0000000342 0000000000000000000000000

Bit Function

7-3 Reserved = 0

2-0 Sequencer Address Bits
0O 343.00000000000000000

ooo7030000

0002000002000 00000000000000000000O0O0200000000

goodoooooad

00000000000000000000000O0o0OhI 0000000000000 0000aOn
00000000000000000000003C5h00
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Bit Function

7-2 Reserved = 0

1 Synchronous Reset
0 Asynchronous Reset

0 3-44.0000000000000000000h

ooo7020000

0001 00000000O0Oo0O0O0l100000l00000000000000oooOoUoo
0000000000000 do0o00oo000o0ooo00ooooO0o0oDoooooon
00000000000003pooodoooooooloouooooooooooon
003C2 00002000300 00000000000000000000O010000
gbobobooooobooboobo

0000 O0O000O0O00OOoOoOooOO0O0l0d0O0O0l00O000O0O0O0UOO0O0O0OOOoOOOoUOO
goo00UO0O0O00ooO00UdooO000DO000U0oOoO0O0DUoOoOOoUOoDoOOoooooO
0000000000000 0000000000D00RAMOOOOOODOOOOOODO

gooood
goodddddououooooodg

000000000000000000000000001l 0000000000 ooooooan
000000000000000000000003C5H 00

Bit Function

Reserved = 0
Screen Off
Shift 4

Dot Clock
Shift Load
Reserved = 0
8/9 Dot Clocks

0 345.0000000000000000000000001N

()]

OFR, N WM O N

ooo7,60000

0005 0000000050100 0000000000000000000O0O0000OOO0
0000000000000 000000000oooooooS0000ooooooon
gboboboobooboobobobobooboooobooobooboboboboobooboon
gboboboooboooboobobobobooboooobooobobobobooboooboon
o
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ooo4

ooo3

ooo2

oool

oooo

0004000040100 00000000000040000000000000000
000001l0000000320000000000000000000000D0000O0O
00000000000000000000000000004000000000000
gboboboooobooboobobobobobooooon

000000000000301000000000000000000200000000
00000000000020000000000000032000PELOOOOOO 3600
OPELODOOOODOOOOOOOO3D0000O0O0O0ODOOO0OOOOOOOOOGg
gobobobobobooooobooboboboobooobooboobobobobooboobooo
gbobooooboobooboobobooboooooooboboboboobooobooon

0000000000020 0000000000000020000000000000
0000000000000 l0000o000le00ooo00o0oooooooooUoo
0000000000000 000000000U0O000DoooOoDUooODOoo20000

00o0o0ooo40000000000000000D00000ODOO0ODOOOOODOO
gboboboob

gooo

8/ 0000000000001 000N0N0N0N0ND0N0NNON0No8InNDnO0nnOn
00000oo0ooOooooOooO0OO0O00DO00O0D0OU0009UNO0DDOUoOoOoO
00000009 0000000000000000000000O0+h, 1+h, 3+h, 7h
007+ 0000000000000000800000000D000N00D0N0D00O0O0
000009 U0000000000000000009W0000000ASCIOOOCOh

ODFhO 0800000000000 0D3-8610 0000000000000 0O00OO0
gbobobooooboboboobobobobooooon

ggobooooooooo

000000000000000000000002000000000000000O0000O0O0
00000000000000D0000003C5h00

Bit

O, N W~~~

Function

Reserved = 0
Map 3 Enable
Map 2 Enable
Map 1 Enable
Map O Enable

0 3-46.0000000000000000000002h

0003000000000 00l00000000000000000000UO00000OOoUoOO
00000000000000000000000000000OFKI000000000000000
00000000000000l0000000000008000040000000000000O
gbobooooobooboboboboboooooboobobobobooboooboooobobobo
000000000000000000000000000000000000OFO 00000000
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goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo
gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
00000001000000/00000000000000000001000000203000

000000000000U00O00U0O0oO0o0U0ooOOoU40000000D0OO0DUODOOOUOO
gbooooooobonb

gogobooobboon

000000000000000000000000003M 00000000 o0ooo0ooooon
0000000000000000000O00003C5hOn

Bit Function

7,6 Reserved = 0

5 Character Map Select High Bit A
4 Character Map Select High Bit B
3,2 Character Map Select A

1,0 Character Map Select B

0 3-47.000000000000000000003h

00000301l00000000000000000200000000000000000000O
0002, 3005000000000003481 000000000

Bit 5 Bit 3 Bit 2 Map

Value Value Value Selected Table Location

0 0 0 0 1st 8KB of Map 2
0 0 1 1 3rd 8KB of Map 2
0 1 0 2 5th 8KB of Map 2
0 1 1 3 7th 8KB of Map 2
1 0 0 4 2nd 8KB of Map 2
1 0 1 5 4th 8KB of Map 2
1 1 0 6 6th 8KB of Map 2
1 1 1 7 8th 8KB of Map 2

0O 348.0000000A

000U00o0o000o0oO00UooO00UOoO0o3000O00DUoO0ooDUOoOoUoUOLOOoOoUOO
gbooboooooooboboboboboooooboobobobobooboooboooobobOobo
gbooooooobooboboboboooobooo

e JO00UODDOOUUODOUDOOOUUDOUOMICUDUUIDUDIOODOO
e JO0OUUDODUDADDDOUUODDOUOUOBOOUOOOUODODDOO

0000000000000 00O0U0oO0O0oUo2000016KBOODOOOOOO
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0000, 10004000000000003000I000000DO0O00U0O0OO020000000000
00000o0ooo3-60000003490000000000

Bit 4 Bit 1 Bit O Map

Value Value Value Selected Table Location

0 0 0 0 1st 8KB of Map 2
0 0 1 1 3rd 8KB of Map 2
0 1 0 2 5th 8KB of Map 2
0 1 1 3 7th 8KB of Map 2
1 0 0 4 2nd 8KB of Map 2
1 0 1 5 4th 8KB of Map 2
1 1 0 6 6th 8KB of Map 2
1 1 1 7 8th 8KB of Map 2

0 349.0000000B

gogbobooobobooooo

000000000000000000000000004N1000000000000000000
00000000000000000000000003C5M100

Bit Function

7-4 Reserved = 0

3 Chain 4

2 Odd/Even

1 Extended Memory
0 Reserved = 0

0 350.00000000000000000000004h

ooo7040000

0003 0000400003010000000000000000O00O00DODO20000000

0000000000000 3-1m0o000o0o0ooooo30000oUooooon
gbobobooboobooboboboboobooobooooboobobobooboooboon
gboboboooooobooboboboboooon

U: oboboooboobooobooobooboboooobooooboobobobooboobooon
gboboboooboooboobobobobooooooooboDbo
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Al A0 Map Selected
0 0 0
0 1 1
1 0 2
1 1 3

0 351.00000000000004

0002 00/00000020100000000000000000000000000000O0
0o0oU0ooO0o0oUoo0oU0UooO0oUoOOoOD2000000UODOO0OOOOOOODO
gooooO020000000000O000O0O000OODIOO030O0UOOOUOODOO

00o00oo0o0Uoo0oU0UoO0oU0oOO0ooUoOo2UULobOOoULOoOooUooOo
gooo

0001 00000000001010000000064KBOOODOODOOO0ODO0OOOOOO
000000000000000000000000000000256KBOOO0OOO0

O000VGAODUOOUDOOOOUOoOo3-5000000000000000Do0OoOn
gboboboooobooboobobobobooooo

0000 o0OO0OO00d
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3.214 0000000 DOOO0ODDOOODOODOODOO

gboboooooboboboboooooboonog

Port Index

Name (hex) (hex)
Display Controller Address 03n4 -
Horizontal Total 03n5 00
Horizontal Display Enable End  03n5 01
Start Horizontal Blanking 03n5 02
End Horizontal Blanking 03n5 03
Start Horizontal Retrace Pulse 03n5 04
End Horizontal Retrace 03n5 05
Vertical Total 03n5 06
Overflow 03n5 07
Preset Row Scan 03n5 08
Maximum Scan Line 03n5 09
Cursor Start 03n5 OA
Cursor End 03n5 0B
Start Address High 03n5 oC
Start Address Low 03n5 oD
Cursor Location High 03n5 OE
Cursor Location Low 03n5 OF
Vertical Retrace Start 03n5 10
Vertical Retrace End 03n5 11
Vertical Display Enable End 03n5 12
Offset 03n5 13
Underline Location 03n5 14
Start Vertical Blank 03n5 15
End Vertical Blank 03n5 16
CRTC Mode Control 03n5 17
Line Compare 03n5 18

n = B in Monochrome Emulation Modes and

n = D in Color Emulation Modes

This is controlled by bit 0 of the Miscellaneous Output register.

0 352.0000000000000000000O00O0O0
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gy UuUuUo

00000000000000000000000000003B4l00003D4HI 00000000
000000000000000000000000000000003C2n000000oo0oon
00000000000 0000U0000000000o0o00Uo0o000DUo000DU0ooooUoon
000000000000000000000000000000000000200000000

3-62100003-5200000000000000000000000000O0O0OOOOOO0O
gbobooooobooboboboboooooooboon

Bit Function

Reserved = 0
Reserved = 0
Reserved = 0
CRTC Index
CRTC Index
CRTC Index
CRTC Index
CRTC Index

0 3-53.000000000000000000000O0O0O0

O R, N WHMOIOO N

ooov,6,5 0000

000400 000400000000000000000000O00O0DOOOO0DO0UOOOODO
gbobooboooooooobobob

ggoobooooo

000000000000000000000000000000oOOoooochI 0000000 oon
gboooooooooobon

00000000000000000000000000000(5)000000000000000
gooobooooooooboboboboboobooooboobDoboboboboobDooUobDOoDbOoDbo
gboboooooobooboboboboboobooooboboboboboobooobooobooboboOobo
gbooboooooooboboboboboooooboobooboboboobooobooooboboOoDbo
oooooon

goodddddououooooodg

0000000000000000000000000000000000AW 0000000000
gbooooooboobanb

00000O0000o0oO000oO000OO0o0oU0OoO0O0UO0O000OoO000lD0DODOoOoUOO
000000000oO0o000ooO00oOoO0O0UOO0O0OODOO0U0OOO0lD00DOOoOOO
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gooooooooooooog

00000000000000000000000000000000002M 0000000000
gboooooooboobanb

gboobooooooobobobobobobooooboobobobobooboooboooobobOobo
oo

gooooooooooooog

00000000000000000000000000000000003n 0000000 oan
gboooooobooban

Bit Function

7 Reserved = 1

6 Display Enable Skew Control
5 Display Enable Skew Control
4-0 End Horizontal Blanking

0 354.000000000000000000000003hN

gboobooooooboobobobobooooboooboobobobooboooboooobobob

0007 0O0O070000000000000O000OCOOO01IO00COOOOOOOO0OOODOOO
oo

0006,500000000000000D0O00O0B0O0OSID0O0U0O0O0O0OD0OUDOO0ODOO

gbobobooboobooboboboboobooooboooboobobobobooboooboon
gbobobobobooooboobobobooboooooooboboboboobooobooon
0000000000000 00PELODOOOODOOOOOOOODOOOOOODOOOO
gobobobobobooooobooboboboobooobooboobobobobooboobooo
00000lo00o0oooooo0oooo0ooooOooOOoODooOOOOOoOOOOOOOOOO0
0000000000000 00000000000000ooOoO03-5a000000a0

gboboooobooboboboboooon

Bit Bit Skew

6 5
0 0 Zero-character Clock Skew
0 1 One-character Clock Skew
1 0 Two-character Clock Skew
1 1 Three-character Clock Skew
0O 355.00000000000
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000400000000000000000000000O0O0O0O0DOOS000000000000
0000000000000 00000ooo0oO000oo0oUoooOowWoOooooo
gooboboooboooooobobooooooooobooboboboooooooD +
goobobooboooooobobobob0o00 =b0obobobboobooboDbo
0000000000060 000d00oo0oUS00ono0ooooo0o0ooooooon
ooshooooOoooon

gooooooooooooog

00000000000000000000000000000000004hI 0000000000
gboooooooboobanb

gboobooooooobobobobobobooooboobobobobooboooboooobobOobo
goobooooooooboobobobobobooooboobobobobooboooboooobDOobOoDbo
0002000000000

gooddodoooood

0000000000000000000000000000000000ShI 0000000000
gboooooobooban

Bit Function

7 End Horizontal Blanking, Bit 5
6,5 Horizontal Retrace Delay
4-0 End Horizontal Retrace

0 356.00000000000000000005h

000U0000000o00UooO0o0ooO0o0oUooOoUooooDOOODULDOOUULODOOOO

0007 000000000O000O0O00O00000000000000O0000003 0000
gbobobobooobooboobooboo

0006,5000600050000000000000000000020000C0000000000
gboboboobobooboboboboobooooboooboobobobobooboooboon
gboboboooboooboobobobobooboooobooobobobobooboooboon
gbobobooboooobobobobooboooooooboboboboobooobooon
gobobobobobooooobooboboboobooobooboobobobobooboobooo
gbobobooobooboobooboboboooo

0004000000000000000000000000000000000O0O0OO0OOO0
0o0o0ooo0o00Uooo0o0oooOOoWOOooOoooooooooooooooo
gobobobooboooooboobo +000000obobobobobobooobooobgoD =
0000000000000oooooooooS000000
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gooooooog

00000000000000000000000000000000006hI 0000000000
gboooooooboobanb

0000000000100 0000000000080000000000020000CRTOOOO

000000000020000000000000000000000000000O00OO0OO0
gbooboooooooooboobobob

000000000008 00U0oOo00UOoo0oUoo00DUOooO0OUDUOoOooDUOoOOoOoUOo
oooo7nooooooO0OoOoOooOoon

000000000009 O0U00oo00U0o0o0oUooO00DUooOOUDUOoLooUOoOOoOoUOo
oooo7nooooOo5S0000000

ggbobooobooobbooobboobobooobobog

0000000000000000000000000000000O0O0Oo7HD0000O0O0O0OO0
gboobooooooobon

@
=

Function

Bit 9 of the Vertical Retrace Start (Index hex 10)

Bit 9 of the Vertical Display Enable End (Index hex 12)
Bit 9 of the Vertical Total (Index hex 6)

Bit 8 of the Line Compare (Index hex 18)

Bit 8 of the Start Vertical Blanking (Index hex 15)

Bit 8 of the Vertical Retrace Start (Index hex 10)

Bit 8 of the Vertical Display Enable End (Index hex 12)
Bit 8 of the Vertical Total (Index hex 6)

OFR, NWHMOIUO N

0 3-57.000000000000000000000000000DODDOODOOO0O07h

ggobogooooooo

00000000000000000000000000000000008NI 0000000000
gbooooooooobonb
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Function

Reserved = 0

Byte Panning Control

Byte Panning Control

Starting Row Scan Count after a Vertical Retrace

0 3-58.0000000000000000000O0OO08N

O000O00O00OPElDOOOOOOOOOOODOOO

o007 0000

o0O0e6,5000600050 0000000000000 O0UOOOULUODOOULODOOOUODOO

gbobobooobooobooboobobooobooobooooboboboboooboooboon
0000000000000 0oPEDOOOOOOOOOOOOOODOOOOOOOOO
PELOOOOOOOOOUOOOOOY700008I0PELOOOOOOOOODOOOOOO
0000000000000 00000UPEWOS8DOOOIOOOOOOOOOOOOOO
0000000000oO00o0oo00ooo0oU0oooooooOooOoUooooooo

0000000000000 000000O0o0000O0OPEOOOODOOOOOODOOOO
gboboboboobooooboobooboboooooooboobobobobobooooonoo

32000000000000000000000000000OPELLDODODODOOOOO31
000000000000000000000310032000000000000000
0000000000000 DO0OODO0OO0DU0ODOODOPEWLDODDODDODODODOOOOOO
0000ooooo000oo00ooo0oUoo0o0oooooooDUooOoooo

0004000004000 0000000000UODOO0OLOOOOUODOOUUOOOUODOOOOO

gbobobooboooobobobobooboooooooboboboboobooobooon
gbobobooboooobooboboboooooo

goodoooogd

0000000000000000000000000000000000ShI00000000a0n
gbooooooooobanb

Function

200 --> 400 Line Conversion

Bit 9 of the Line Compare (Index hex 18)

Bit 9 of the Start Vertical Blanking (Index hex 15)
Maximum Scan Line

0 359.0000000000000000009N
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0007 00070100000000000020000400000000000000000000
0000000000000020000000000000000200 0000000
000004000 0000000000000000000200000000000200
0000oooooo70000000000O0O00O0O0OO0O00OODOO0ODOOOOOOOO
000000000002000000000000000

0006 000000000D000O0D0O00O18nMIOO0OO0O90

0005 000000000000000000000015h 000090

o0opod400000400000001000000OO00OOOOUOOOUOLODODOOUODOBDOOO
Ooo0oUoo0oiloooooooo

ggoboooooood

0000000000000000000000000000000000ANO 0D O0OOOOooQ
gbooooooooobon

Bit Function

7,6 Reserved = 0

5 Cursor Off

4-0 Row Scan Cursor begins

0 3-60.0000000000000000000AR

ooo7,60000

0005 000S01000000000000000000Oo0o0oosSo00oooooooog
gbobooogoog

0004000004000 0000000000UDODOO0OLOOOODUODOOUUOOOUODOOOOO
0000o00o00oUooOoUloooooooo

gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
goooooooobon

godddodoooooog

000000000000000000000000000000000BhOOOO0O0O0O0O0O0OOn
gbooooooooobo
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Bit Function

7 Reserved = 0

6,5 Cursor Skew Control
4-0 Row Scan Cursor ends

0 3-61.00000000000000000O0OO0BK

ooo7 0OOOO

0006,5000600050000000000000000000000O0O00OOOOOOOO
0000000000000 00o000o0o0o0ooo00oUooOoUlooooooooon
O0o0o0olooooooooo

Bit Bit Function
6 5
0 0 Zero-character Clock Skew
0 1 One-character Clock Skew
1 0 Two-character Clock Skew
1 1 Three-character Clock Skew
0O 3-62.000000000

0004000000000000400000000000000O000DOOO0ODOOOOOOOO

ggobogooooooo

000000000000000000000000000000000oCI 000000 ooon
gbooooooooobon

000U000000000U0ooO00oU8iUoo0oUoo0ooUooOoUDUooOoDUoooOoOoUoo

000000000oo0o0oooo0ledoo00o0oo0o0oUoo0oUooooUoooUoUooOoO
gooooo

goddooooooogao

000000000000000000000000000000000ODhO0000oo0ooooa
gboooooooobdanb

000000000000o0oooUoo8oooooooo
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godddooooooooo

0000000000000000000000000000000000EM 0000000000
gboooooooobab

00000000000000000080I00O00oDooo

ggobooooooooon

0000000000000000000000000000000000OFKI 0000000000
gbooooooooobon

O0000o00U0oo0o0oooOoUo8oooooooo

gooboooooood

000000000000000000000000000000O00i1oh 0000000 oon
gboobooooooobon

000000000000000000000008I0000DU0O000DUoO00DUooOooUoO
0000000000000000008IU009W 000000000000 UoOOooUooOn
0000000000000007 00000000

gooddodoooood

0000000000000000000000000000000001AWM 0000000000
gboooooobooban

Bit Function

Protect RO-7

Select 5 Refresh Cycles

Enable Vertical Interrupt=0

Clear Vertical Interrupt=0
-0 Vertical Retrace End

w s 01O N

0 3-63.00000000000000000011K

0007 0007010000000000000O0000COO0O0UOOOOUOOOC70OOOO
00o0U0ooO0o0oUoooUoooo7w00000U00O0OO0OUOUOOOUODOOOOOO
gobobobobobooooboboboboobooobooobooboboboboobooobooon

00000000000000000007W000004000000000
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0006 00060100000000000001000050DRAMOOOODOOOOOOOO
O000oooosSOo0oooooooooooooooooOoOoOoOoOoOoOOOOOOOO
001575 KHZ OVGAUOODOUOODOOODOOOoOOOoooooooen0oooooo
00300000000000000000000000000000O000O0O000OO
0000ooO0ooooooooBlIOSO OO0 OOooOOOoOooOnO

0005 PS/2Z10000000000000000000O0O0OOS00000000000000
0000000000000 0000UoO00oUOo00IRE2ZIUOLOOUULODLOUD
00o0oU0oo0o0oUooO0oUUoO0UOoOoO0OoUOoOoOooOOOULO70OOOUOODOO

0000o0o0o00ovVGAOOUUOOOUOUOoOOoUooOOoU40U0booOoUoooooUoo
gboboboooooboobobooboooo
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gboboboboboooboobooboboooobooooooobobobobooboooboon
gboobobobobooooboobobobooboooobooobobobobobobooobooo
go000O000o0o00U0oO000loDo000U0oDo0oUDUoOO0O0DoOOoooUooOO
gboboboobobooboboboboobooooboobooboboboboobooboon
gbobobooboobooboboboboobooooboooboobobobobooboooboon

gbobobooboobooboboboboobooooboooboobobobobooboooboon
gbobobooooobooboboboobooooooooboobo

0003000003000 0000000000000 0O0000O0D0O0O0DOoUoOOooooOO
00000o0O0000o00U0oo0o0oUOoOoOoUoOOOoDUOoOoOoOoWwWOoOoOOoOOoooo
gbobobooboobooboobobobobooooboooobobobo +000b00Dbo
0000000000 =00000000000o00UbOO0O0OOoOD4000000

ggobooooooooobood

00000000000000000000000000000000012M 0000000000
gbooooooooobonb

000000000000UooO00ooOo0oUooOoooolOoUooooo8IUoOooUn
oo

0000000800000 0U00000000U0000DO00O0UDO0O0DUODOO0OO
O7h000001l000000O0O0

0000000800000l U00000000U0000DO00O0UDDO0O0DUODOO0O
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gbobooooobooboboboboooooboobobobobobobooboooobOobobo
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goodooogoooo

000000000000000000000000000000000A3M 0000000000
gboooooooboobanb

gboobooooooobobobobobobooooboobobobobooboooboooobobOobo

0000000000000 00O002000040000000000000000O0O0OOOOO
goobooooooooboobobobobobooooboobobobobooboooboooobDOobOoDbo

0000000000000000010 0000000000000 00DUoOO00DUooOOooUoOO
gooooo

gogboboooooo

00000000000000000000000000000000014N 0000000000
gbooooooooban

Bit Function

7 Reserved = 0

6 Doubleword Mode

5 Count by 4

4-0 Horizontal Row Scan where Underline will occur

0 3-64.000000000000000014h

o007 0000

0006 0006010000000 UOOO00DOO0O0UUOOOUCODOOOUOOOUOODOO
0003-70000CRTCUOOOOUOOOUOLUOOOUOODOOOO

0005 000501000000000000000000000400000000000000
gboboboobobooboboboboobooooboooboobobobobooboooboon
ao

0004000004000 0000000000000000000O0O0O0O0O0OOOOOOOOOO
00000000 ooooloooooooo

gooooooooooooog

00000000000000000000000000000000015"M 0000000000
gbooooooboobanb

0000000000100 00000080000000000008ICRTCOODOUDOOOOO
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gbooooon
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00100 000000000000000000000000000000000000000D100
gooooo

gogboboogooooooboooo

00000000000000000000000000000000016M 0000000000
gbooooooooobonb

goobooooooooboobobobobobooooboobobobobooboooboooobDOobOoDbo
gbobooooooobobobobooboooboobobobobooboooon

owoooooooooooooooOoooooo0ooooUoo0oooooooooooUoo
oooooo -10 +000000000000000O000O0DOO0O0ODOO0OOOOO0OODO
000000000o0oooo8oUooono

CRTCOUOODOOOOODOO

0000000000000000000000000000000017M000000000000
gbooooooooboaobo

Bit Function

Hardware Reset

Word/Byte Mode

Address Wrap

Reserved = 0

Count by 2

Horizontal Retrace Select
Select Row Scan Counter
Compatibility Mode Support 0

0 3-65. CRTMIOOOOO0OOODOOODODODOOOOL7h

O R, NWHMOIO N

0007 000701000000000000000000O000O0O0O0O0O0OOOOOOOY0O0
gbobobooboooobooboboboooooobooobooboboboboobooobooon
gbobobooooboobooboboboboboooon

0006 00060100000000000000000O0O00OOO0O0O0OOOOOOEn000
gooboboboobooooobooboboboobooobooooboboboboobooooo

001l0000000000000000000000000000O00OO00O0O00O0OO0OO0OO0
gbobooooobooboboboooo

0000000000000 00o000o0oO0o0ooo0oUooOooooooBO0OOn
0000000000o000oooO0o0oo0ooooooOoOoUoooOoUooennOO
000000000000 1000000000002000000000000003-74
0000036000 0onoonoon
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Memory
Address

MA O/RFA O
MA 1/RFA 1
MA 2/RFA 2
MA 3/RFA 3
MA 4/RFA 4
MA 5/RFA 5
MA 6/RFA 6
MA 7/RFA 7
MA 8/RFA 8
MA 9

MA 10

MA 11

MA 12

MA 13

MA 14

MA 15

Byte
Address
Mode

MA 0
MA 1
MA 2
MA 3
MA 4
MA 5
MA 6
MA 7
MA 8
MA 9
MA 10
MA 11
MA 12
MA 13
MA 14
MA 15

Word
Address
Mode

Doubleword
Address
Mode

MA 15 or MA 13 MA 12

MA 0
MA 1
MA 2
MA 3
MA 4
MA 5
MA 6
MA 7
MA 8
MA 9
MA 10
MA 11
MA 12
MA 13
MA 14

MA 13
MA 0
MA 1
MA 2
MA 3
MA 4
MA 5
MA 6
MA 7
MA 8
MA 9
MA 10
MA 11
MA 12
MA 13

0 3-66.000000000000000000000DOOO0DOOOOOOOO

Address
GCLK —=={ Gounter

Bit 5 - Address Wrap

Bit 6 - Word/Byte — =
ChainB — @

Row Scan ¢ and 1

MAQ Byte,

to —= Word,

MA15 Double-
Word
Mux

— b

MAD

to — ]
MAT1S

Bit0 CM3 0

Bit 1 SRSC

Output MAQ

Mux —to —
MA15
Control

0 3-67.0000000000000000CUOU0COUDOOOOOOOOO

0005 00000000O00O00S0000O00U0oO0OO00UOoOO0O0oDUooOOoOMAL300OOO
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MAOOOOUOOOOUOOVGAUUOUOOUOOOOUDODOOOUOOoOoOoUoooooo
O000DOMAOOMAOOOOOOOUOOOOUOSD1D0D0O0O0DUODOMALSCDDOOO
000000/0000000026KBO 0 0000000000000 0O0O0O0O0O0O00O
00000000 U0O0oOMALSOO0OOOOO0OORKBOOOODODODODUOODOOOOOO
O0000OMAL3DODO0OODOODOOOOODOIBMOOO/OOODOOO0O0OD0O0O0OO0OO0OO

goboboboboooogoogoo
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gboboboobooooboobobooooooooooboboboboobooobooon
gobobobobobooooobooboboboobooobooboobobobobooboobooo
gbobobooobooobogoo
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00o0000000o0o00oo0O0200000000000000000O0OO0OO10
00000000000000000000O0000010240002000000000
0000000000000000O0000000D0200000000204810000
000002010 00000002000000000000000O0O00O02000000
gboboboooooboobonbo

0001 00000000000000101l00000000MAl40000000000000
O000000000O0OMAl40000000000O010000000000OMAL40000
0000oo0o00Uooo0oU0ooOoOooolooooooon

0000 000000O000DO0O0O0O0O00l0000D0U0DO0OO0DO0OU0ODO0ODOOOO
MAL30 D OOO0O0OO0O0O0O00O00OMALI30 0000000000000 O0onooooo

000000000O0OMALI30 0000000000000 0O0OOOO0DoDooolIBMO
gboboboooboooboobobobobooboooobooobobobobooboooboon

0684510068451 012810 0000000000000 UOOOOG40Xx 200D

0000000000000l ooo20000000ooooolooooooo
gbobobooboooboobooboboboobooooooobooboboboobooobooon

o00000000000000U0o0O0O00000O00oo00DUooOoUooooon
00000000000000000000008KBO OO ODODOOoooooooooo
6845100 00000000000APADDTIDOOOOOOOOOOOOO

goodoooooad

00000000000000000000000000000000018M1 0000000000
gboooooooooboo

0000000000000000080 0000000000000 00Uo000UooOooUoon
gbooboooooooboboboboooboooobobobobobooboobooobooboboOobo
00000oO0o00ooOo0oUo8Uoo0oUoUOoOoOoUOoLOO0DUOoO00DUOoOUOULOoODOoOOO

000000007 000000000009 00000000000 0N00NoooooshI0nO
gooon

030 ooooooooloooooooo  3-75



/loooooO0oO0o0o00oDoOooOoooO

3.215 00000000 O0O0OOO0ODOOODOOODOO

gboboooooboboboboooooboonog

Port Index
Name (hex) (hex)

Graphics Address 03CE -

Set/Reset 03CF 00
Enable Set/Reset 03CF 01
Color Compare 03CF 02
Data Rotate 03CF 03
Read Map Select 03CF 04
Graphics Mode 03CF 05
Miscellaneous 03CF 06
Color Don't Care 03CF 07
Bit Mask 03CF 08

0 3-68.000000000000000DO0OOOOOOOO

gogobooobbooobooooo

00000000000000000000000000000000003CERIO0O

Bit Function
7-4 Reserved = 0
3-0 Graphics Address
0 369.000000000000000000

ooo7040000

0003000030000 o0oUoo00DUooOoUUooOoUooLOooUoO
oo0/oooooo0oDoo0
000U00O00oU00o0o00UooOo00UoO00oU0oO00DUO0LO0O0DUOoO00OUODOOoOoUOoOOool

O000o0oO0ooooohl 000000000 DO/000D0O0D00D0O0O00DD00O0O0oDoOoooooo
000000000000000003CFIOO

3-76 OADGUOOOOODODOOOOOODOD OOOOO0:



/loooooOooOoooOooOooooooo

Bit Function

7-4 Reserved = 0

3 Set/Reset Map 3
2 Set/Reset Map 2
1 Set/Reset Map 1
0 Set/Reset Map 0

0 3-70.000/00000000000000O0O0O0OO00N

0007040000

0003000003000 000000000 UooOo800Uo0000ooooooooooon
00000000000000000000000000000000/000000000
gboboboobobooboboboboobooooboooboobobobobooboooboon
0000000000000/0000000000000000001WI0000O0uUTO

0000000000000000000000/000000000000000000
ao

O000o00o000/oooooooooo

000U00o0o0oU0ooO0o0UoOo00U0oO00U00OoO00U0O0O0DUOO0OU0DODLOOOUODOOOl
0000000001l 0000000000000 0000/0000000000000ooooOn
000000000000000000000003CFI0O0O

Bit Function

-4 Reserved = 0
Enable Set/Reset Map 3
Enable Set/Reset Map 2
Enable Set/Reset Map 1
Enable Set/Reset Map 0

0 3-71.000000000/00000000000000000OO01h

O, N W~

oo0o7040000

0003000003000 000/000000000000000D00000000D0O0O00O0O0On
0100000000000000000000000000000000ooooooogl/
oo0oU0oo0o0oUoOo0oU0ooOoU0UOoOOoUOOoOODUOoOoOObOOoULODOOUOO

000000/00000000000000000000000000000000000
gboboboooboooboobooboboboboobooboooboobobobo

030 ooooooooloooooooo  3-77



/loooooO0oO0o0o00oDoOooOoooO

goooooog

gooooO0oOoOoOoOO0OO0OOOOOOOOOOODOOOOOODOODOOOODOODODOODODOD?
0000000002 00000000000000000000000000000000000
0000000000003CFIOD

Bit Function

7-4 Reserved = 0

3 Color Compare Map 3
2 Color Compare Map 2
1 Color Compare Map 1
0 Color Compare Map 0

0 3-72.00000000000000002h

ooo7040000

0003000003000 000000000400 000000000000000O0DOOOOOO
0000000000000000000000000000000Sh 00000000
gboboboobooboobobobobooboooobooboobobobobooboooboon

00o00opo40000000000D0000O00OO00OOOOOODODOOOI0DOOO
ao

gbobobooboobooboboboboobooooboboobobobobooboobon
0000800000000 0U40000000000000040000000000
00o00o0o0O00oo0o00oOoO0oUOOO0U0OOO0OUOOO0loOoUDoDOO

gogobogoood

0000o00o0o0oo0o0U0oOo000oOoO0o0oU0OoOoOo0DUOO0O0DUOO0O0ODOOOUODOOl
0000000003 0000000000000 0N00N00N0N00N000n0ooooooooon
000000000000003CFRIO0O

Bit Function

-5 Reserved = 0
Function Select
Function Select
Rotate Count 2
Rotate Count 1
Rotate Count O

O, N WPAN

0 3-73.0000000000000000003h

3-78 oADGUOOOOODODOOOOOODOD OOOOO0:



/loooooOooOoooOooOooooooo

ooo7050000

0004,3000000000000000000O0DO0O0UOOODUDOOODUODOOOLOOO
gbobobobooooooonoo

gbobobooboobooboboboboobooooboooboobobobobooboooboon
00000000000000000000SM 000000000000 onoooooOn
gbooboboboboooobooboboboobooobooooboboboboobooobooo
gbobobooboobooboboboboobooooboooboobobobobooboooboon
00000000000 o03-74000000

4 3 Function

0 0 Data unmodified.

0 1 Data ANDed with latched data.
1 0 Data ORed with latched data.
1 1 Data XORed with latched data.

0 3-74.0000000000

0002000000000 0002000000000000000O0O0O0UDUOOOUOOOOOO
gbobobooboooobooboboboooooobooobooboboboboobooobooon

020000000000000000000000000DOO0OOO0DU0DOO0oOOoOO

0000000000o000oo0o0oooo0ooooOO0O0UoooUooooUoon
goao

gogbobooobobdoooon

00000o0o0o0ooOo00oooO00oOoOo0o0ooOo0D0OoOO0o0DO0OoOOo0DOOoOoODObOoDOOoOl
0000000004 00000000000000000000000000000000000
0000000000000000003CFI0O0

Bit Function

7-2 Reserved = 0
1 Map Select 1
0 Map Select 0

0 3-75.00000000000000000000004h

ooov7020000

0001,0000100000000000000200000000000000000000000
gbobobooboooboobobobobooooobooobooboboboboobooobooon

0000000000000/000000000000000000000000, 1(2, 3)
gooocooolmiccoolmooo

030 ooooooooloooooooo  3-79
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gdddddddoooouuouooo

gooooO0oOoOoOoOO0OO0OOOOOOOOOOODOOOOOODOODOOOODOODODOODODOD?
0000000005 0000000000000 0000000000000000000000
0000000000000000000003CFI0O0O

Bit

PN W h oo N

0

Function

Reserved = 0
256-Color Mode
Shift Register Mode
Odd/Even

Read Type
Reserved = 0

Write Mode

0 3-76.00000000000000000000O000O0OO05h

ooov

oooe6

ooos

ooo4

ooo3

ooo2

goano

0006010 000000025600000000000000000000O0OO00OOO

0o0ooooooeno00O0l0O0O00Ul0OO00ooS00000ooooooooooo
gboboboob

0005100000000 00000000000000UOooO0o0oDooOooooO
gooboboboobooooobooboboboobooobooooboboboboobooooo

goooooo0o0o0o0oU0O0DO0O0O0O0U00U0D0U0U0D0U0D0D0DUDUODDUODODDODODODA4
ooosSooooooon

00/0000004010000000000/000000000000O0000O0O0O0OO

ooooooiBMOOOOUOOOOOUOOOOUOOOOOUOOOOODOOOOUOOOOO
gbobobobobooooboobobobooboooooooboboboboobooobooon

0000002000/00000000000

00000000000301l00000000000000000000DO00O0D400
0000000000000000000000000002 000000000000

0000030000000 000o0Uo0o00oooU0o0Do0ooDoUooooooo
gboboboboboooboobooboboooooooboooobobobobooboooboon

00000000U0000U000o03v0000400l0000000O0O0OUODOUOO
000000000 oOooodhmoooooooooono

ggoo

o0o0l,000000O00O0

O00oooooooo3-7000000o0oa

3-80 oADGUOOOODODODOOOOOOOD OOOOO:




/loooooOooOoooOooOooooooo

1 0 Function

0 0 oboboboooooobooboboboboobooooooobobobo
gbobobooooooooboboboboboooooboobobobo
gboboboobooobooboboboboobooooooboooboobobobo

000U000o00U00oO00oU0ooOO0o0UOooOOoULOoOOoU8IULOoOOOn
oood

0 1 obobobobooooooobobobobooboooboooobobOobo
gbobobooooboobobobobooboooooboooboobobobo
gboboooooonboo

1 0 00000000 n (00OO03)0000000O0ONOO0OOOOOO

1 1 000000o00U0oO00U0oo0o0UOooOoUoOoOooUooD8OOUOd
gboboboboooooboobobobobooboooboooobobOobo
000000000O00O0ANDODOOS8OOUOODOOODOOOUODOOO
00000000000 002((3-83)0000000000000O0O0O0O0
00)000000000000000000000000000000

0 3-77.00000000000000

0000000000000000003MI00000000000000000000O00000O0
00,2,0003000000000000000O00ODOOOODODOO0O

goobooon

gobogbogooboobooobobooboobbooboobbooboobboobooboD
Oooooooeh 0000000000000 0000o00o0o0000o0ooooooooon
O0000000O003CF OO

Bit Function

7-4 Reserved = 0
3 Memory Map 1
2 Memory Map O
1 Odd/Even

0 Graphics Mode

0 3-78.0000000000O0OOOO06N

ooo7040000

0003,20003000200000000000000000000000O00O0DOOOOOO0O
000000000000000000000003-71 00000000

030 ooooooooloooooooo  3-81



/loooooO0oO0o0o00oDoOooOoooO

3 2 Function

0 0 Hex A0000 for 128KB

0 1 Hex A0000 for 64KB

1 0 Hex B0OO0O for 32KB

1 1 Hex B8000 for 32KB
0O 3-79.000000000000000

0001 00/000000101000000000000000000000000000000
0000000000000 000000000000000/0000000000000
00000000AO0DDODO0O0O/00D0000000oooonQ

0000 0O0000000O0O00O0OoOOooOOO0O0UOO0O0UDOO0O0UDODOO0OOOOOOOOoo

0100000000000000000000000000000O000o0oOOoUoOO
gbobooboooboobooboboboooo

3-82 oADGUOOOOODODOOOOOODOD OOOOO:



/loooooOooOoooOooOooooooo

gooddoooood

gooooO0oOoOoOoOO0OO0OOOOOOOOOOODOOOOOODOODOOOODOODODOODODOD?
00000000070 00000000000000000000000000000000000
0000000000000 03CFRIODO

Bit Function

7-4 Reserved = 0

3 Map 3 = Don't Care
2 Map 2 = Don't Care
1 Map 1 = Don't Care
0 Map O = Don't Care

0 3-80.000000000000000OOOO07h

ooo7040000

0003000003000 000010 00000000000 0000000O00DUOooOOooooOn
000000000300 oooooOOo0ioo00ooo00o0oooooooooUoo
gbobooooobooo

gogoboboooboooooo

00000o0o0o0ooOo00oooO00oOoOo0o0ooOo0D0OoOO0o0DO0OoOOo0DOOoOoODObOoDOOoOl
0000000008 00000000000000000000000000000000000
000000000000000003CFIO0O

00000o0o000ooOo00ooO0lo00ooo0o0ooOOo0UoOOoO0ooDooOOooOooOoDOoOoOoo
00000000000oooO0O0D0000o0oU000o0Do0DO000O0o0oooOUoooOn
gbobooooooobobobobobooboooobooboobobobooboooboooobOoboOobo
gbooboooooooboobon

0000000000o00ooooooO002000000000000000000000OO0O0
gooobooooooooboboboboboobooooboobDoboboboboobDooUobDOoDbOoDbo
gboboooooobooboboboboboobooooboboboboboobooobooobooboboOobo
gboobooooooobooboboboboooooooboon

030 ooooooooloooooooo  3-83
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3.216 O0O0DOOOOODOO

gboboooooboboboboooooboonog

Port Index
Name (hex)  (hex)
Address Register 03C0/1-
Palette Registers 03C0/100-0F
Attribute Mode Control Register 03C0/10
Overscan Color Register 03C0/11
Color Plane Enable Register 03C0/12
Horizontal PEL Panning Register 03C0/13
Color Select Register 03Co/114

0 3-8l.00000000OOoOnO

000000000000000000000000003C00000oooooooooooon
oooo3Climoooooooo

goboooboooooo

00000000000000000000000003Co0OO

Bit Function

7,6 Reserved = 0

5 Palette Address Source
4-0 Attribute Address

0 3-82.000000000000

o007,60000

0005 0000000000O0000O000UOO0OUOOoSUloooOooUoooUoooog
gbobobooboooobooboboboooooobooobooboboboboobooobooon

0000000000000 0o00o0o0oo0ooooooosS000000Doo0oooon
0004000004000 0000000000ODOOOLOOOOOODOOOOOOO2000000

gboboboobooboobobobobobooooboobooboboboboobooboon
gboboboobooobooboboboboobooooboooboobobobobooboooboon
gboboboobooooboobobobooboooooooboboboboobooobooon

000000000000000000000003BANIOO03DANIOODONOOOO
gooboboobooooboobobobooboooboooobobobobooboobooo

ooo3cConoouUTO OO0 o000 Ooooo0oooooooooooooo3cooan

3-84 oaADGUOOOOODODOOOOOOOD OOOOO:




/loooooOooOoooOooOooooooo

ouTOoOooo0O0U0o0o000ooO000o00o0oo000ooooUoooooon
O000ooouUTO 0000000000000 oo03ClOn0nooooINDDDODD

0000000000000 0039%9MMuuo3.21lmovVGADODODUODDOoOoOooooO
gbobobooobooobogon

ggooboooood

gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
OO OFMJ 00000000000 D0O0DOO0ODO0DO00NDO0DO0NDO0DOODO0OODOOoOOoOOn
0000000000003CoIO0oooooooooooo3Cion

Bit Function

, 6 Reserved = 0
P5
P4
P3
P2
P1
PO

0 3-83.000000000000000ODDOOONIOFh

O R, N WH O N

o007,60000

oOoOosS0000oS00000000UoO0o0UioO00U000oUUoOoUUOLDOoCRTIDUDOO

00o0U0oo0o0oUoOo0oU0ooOoUOUooeOOOULDLOOUULOODOULODLDOOUnO
oo

gboboboboboooboobooboboooooooboooobobobobooboooboon
gbobobooobooobooboobobooobooooooobobobobooboooooDoo

DACOOODUODOOODUOOODACOOODDOOODODODOODUOODOOODUODOOOOOS3-20
gboboboooobooboboobobobooooo

030 coooooooloooooooo  3-85



/loooooO0oO0o0o00oDoOooOoooO

goddddooooooo

gbobooooobooboboboboobooobooboboboboobooooooboobobOobon
10 0000000000000000000000000000000000000000000
000oo03Co 000NN ono0ooooooooooooo03Cion

@
=

O R, N WHMOO N

Function

P5, P4 Select

PEL Width

PEL Panning Compatibility

Reserved = 0

Select Background Intensity or Enable Blink
Enable Line Graphics Character Codes
Monochrome/Color Emulation
Graphics/Alphanumeric Mode

0 3-84.0000000000000000000O10h

ooov

oooe6

ooos

ooo4

ooo3

ooo2

P5 PACDO0O0OOO7010000000000PTI00OPAI0OO0OOOOOOOODO
looooooooUoo70000OoOOOoOOOPITI0OPAIOOOOOUODOOOOO

00000320 000000000000000003 00O OoOoouobDACOOO
gbobobooooboobooboboboooo

PELDODOOODG6010000000025600000130000000080000000

000U000o00U0oo0oU0UoO0UO0Oo0O0UOOOUOULOOODULOoOOOoOeOOO
gbobooogog

PELOODOOOOOOOOOSI10000O0O00OOOO0ODOOOOODOOOOOOOOO
000000000 0OO000+vsYyNCOOODOOOODOOOUOODOPELODOOOOOOO

0000000000000 Oo0oOo+vsyNCOOODOUOOODOOODOOooOOooooooo
gboboboboboooboobooboboboobooooooobobobobooboooboon

o50000000U0oo0OU0PELOOODOOOUOOOODOOOUODOOOOOOOO
gooo

goano

0000000/0000000000301000000000000000000000
0000000000000 0o0000o0o000oUoo0o0oo30loooooooon
0000000003000 doo00oo000ooo0ooooO0o0ooDoooooon
0O00IBMOOOOODOODOOODOOOOOOOO0OOOOO/00000000000000
gbobooooooog

0000000000000oo0o0ooooo201l00000000IBMOOOOOO
gooboboooboooooboobobobooboooooooboboboboobooooo

0200000000009 000000000000000O0O0

3-86 oADGUOOOOODODOOOOOOOD OOOOO:




ooo1l

oooo

/loooooOooOoooOooOooooooo

000000000000000000000000000000009CWooOO0oUoOO
00000000800 00000ono00no0000ono000oo00ooooUoon
000000000000000COhIDFhOOO

COomDFhnI 000000000 D0O0DOO0O0N0DO00NOO0O0O0DDOOODoOoUoOooOo
dz20000000000000C0O000O000DOO0DUODOOU0ODOOOUOODOO
CRTUOUOOOOOOoOO

0000000000000 000U0D0000000U0oo0oooooooooOo
ooooooooBIOSOOOOOOOO

0000/0000000000000000101000000000000000000

00o0U0ooO0o0oUoo0oUUooOOoUoDloDUooOoUULobLOOoUOoOoUooOo
gboboboobooogooo

0000000/0000000000001000000000000000000000
00o00ooo0ooOoooO0OO0O0O0oO0oDO0o0oOOooooUoooon

030 coooooooloooooooo  3-87



/loooooO0oO0o0o00oDoOooOoooO

gooooooooooooo

gbobooooobooboboboboobooobooboboboboobooooooboobobOobon
11N 0000000000000000000000000000000000000000000
000oo03Co 000NN ono0ooooooooooooo03Cion

O000000000CRTOOOUOOOOOODOOOODDOUOOODOODOOOOOOOO

0000000000000000000000000000D0O0000O0010800 0000100
00000000000000000001300000004000000000000320-PELWD
gboboooooboobobobobooboooonbo

ggbobooooboooboboonoo

gboboooooboobobobobooboooboobobobooboooboboooobobOobob
12 0000000000000000000000000000000000000000O00O0
000Ooo3Co 000000 oooooooonooooooo3cCion

Bit Function

7,6 Reserved = 0

5,4 Video Status MUX
3-0 Enable Color Plane

0 385.00000000000000000000000012h

o007,60000

0005, 4000000000MUXOU0OOS0004000000000000000O008000O

0002000000000000003-8@UUUbLDOULULOOODUOLOOUUOOOO
goboboboboooogooon

Color Plane Input Status
Register Register 1
Bit5 Bit4 Bit5 Bit4
0 0 P2 PO
0 1 P5 P4
1 0 P3 P1
1 1 P7 P6

0 386.0000000ODDOO

3-88 oADGUOOODODODODODOOOOODOD OOOOO:



/loooooOooOoooOooOooooooo

00030000000000000000030000000l00000000000DO0O0OOO
gboboboooboobooboboobobobooooo

OOPELOOOOODOCOOOO

gboboooooboobobobobooboooboobobobooboooboboooobobOobob
13 0000000000000000000000000000000000000000O00O0
000Ooo3Co 000000 ooooooooooooooo3CcCion

Bit Function
7-4 Reserved = 0
3-0 Horizontal PEL Panning

0 3-87.00PELOODOODODOOOOCOOODOOODOI13M

ooo7040000

0003000030000l 0000U0LO000000UOLO0OUUPELDODOOOOPEL
O00O00D0O0OO0O0OOA/NOOOODODOODAPADOODOODOODOOOOOOOOOOH,
1+, 2+, 3+, 700074000008 PELD0DOOOOUOOOOOOCOO2561 0APADO

00000013 000o003PEOOOOOOOODOOOUODOOOUODOOOOOO
gboboboooboooboobobobooobooooobooboboboooboooboonDo

O0O0OO0OODO0OANOODODOOODAPADODDOOOOYPELDOOODOOOOOODOO
0000oo0o0ooooooo3-8gyInooooooo

PEL Panning Number of PELs Shifted to the Left
Register Value
0+, 1+, 2+, All Other  Mode
3+, 7, 7+ Modes 13
0 1 0 0
1 2 1 -
2 3 2 1
3 4 3 -
4 5 4 2
5 6 5 -
6 7 6 3
7 8 7 -
8 0 - -

0 388. 00000000

030 ocoooooooloooooooo 3-89



/loooooO0oO0o0o00oDoOooOoooO

goooooog

gbobooooobooboboboboobooobooboboboboobooooooboobobOobon
14N 0000000000000000000000000000000000000000000
000000003C1000o03Ccoh oo

Bit Function

7-4 Reserved = 0
3 S color 7
2 S color 6
1 S color 5
0 S color 4

0 389.00000000000000014h

0003,2000300020025600000000000000000000O0DOOO800OOO0O
O00000000200000000026000000000000000000000
0000oo0o0ooo8ioooooooouobDACOOOOO8IO0O0OOooOoooo
0000003217, 0vVvGAI00000O0DOO0O0OODOOOUOOOOOOOOOOO

0001,00001000000000DACODOOOO8IO0DOOOODDO0ODOOOOOOOOO
00000000000P4,PRI0O0000O0OOODOO0OOOO3-86C 00000000
00000000000000000000O0001l000Do00DoO0ooDoDbACOODOODOO
gbobobooobooboobooboboooo

3.2.17 VGAO ODOOoDOOoDOoOooOoo

O000VGADUODODOOODUOOODO0ooOoooooooooooo

e JOOOO0OOOOOODOODODODOOOOOODODOODODOOOOOOOODOODODO
gboobooooooobobobobooooooboobobobobooooooobOobOoDbo
gbooboooooooboobobobobobobooooobogoo

O00000000000Oo2s01000000000o00ouooooo

— HSYNCOOOOOOOOOOOO0OODO000000400000000000000

- 0000000000001 000000000lo0000UO0O0O0OOwssYNCOOOOOO
gboboooooooboboboboboboooobobobobooboooo

— gbobobooooobooobooooboboboboobobooobooboboboboooo
000000000o0o00UoO00oOoOo0lo0odooOOoOoooooUooooOO

BIOSOOODUOOOODOODOOOD0DO0O0O0DU0O00O0O00O00O0D0oooooooooo

e JO00UDOOUOUODOUDDODOSIDOOUOUODODOULOOOOUDODOOUOOODOOOO
0000037590 0000000000000O00OUOOOUOOOOOOVSYNCODDODOOOO

3-90 oADGUOOOOODODOOOOOOOD OOOOO:




/loooooOooOoooOooOooooooo

O00OPELDOOOOOOOOOOOOOOOODOOODOOOOOVSYNCOOOODOOOOOOOO
gbooboooooboobobobooooooboobobobooboobooooboooboobobon
O000OPELDCOOOOOOOOOOOOOOOOUOODOOOOOO

gbooboooooooboobobobooooooobooboboboooooooobOobOoDbo
gooobooooooooboobobobooboooooDoboboboboboooooobLDUoDbOoDbo

2560320x 200 000000000001 000000PELOODOODOOOOOOOOO

O0008iUooouoobACOO8OUOOODUOOOoPOPAOOODOOODLOOOOUODDOO
goobooooooobobobobooooooooboboboboboooooobLDOobOoDbo
gooooo

gboobooooooooboboboboooooooboobobobooooooooboboOoDbo
goooooooooobo

gboooooooboobobo

gboobooooooobobonb
gboboooooooboboboboooboooooDoo
gbobooooobooboboooooboobooboboboooboooobooboobOoDbo
gboooooooboobanb

akrwne=

0000000000000000000000000000D0000DoDACOO0OODOOOO
0000000000000000000000000000000oOooO70000000000
DACOOO0U0O08I000000O0O0O0NDNO0O0NUOOOODOOOoUBe00ono00ooooog
0000000020003000000000000000000000O0O00O0701000
O000O0ODACOOODODOD8 000000 0N0NDNO0N0NUNOD0O0DOO0UooOo4000
000000000000 D40000000000000000000000000O0O000O0
000000000000 oDACOO0OU0DOO0D0ODOO0OOOOOOooBIOSOOOOO
DACOOO00U0O0OO00U0ODOODDOO0NUDOO0OOOOODUODOO0DOOOoUooOoOOO
000000000000000000000000000003-20 00000000000
000000000000000000002560000000000000000000000
00000260 00000000000000000000000D0O00O0DOOOOOO0

gbobooooooobobobobooobooooboboboboboboooooboobOobOobo
000U0400000000000000000O000UODO0O0LUODOOUDDODOOUODOOOO
0000000000o00U00O0U0oO00UOO00DUOLOOODUODOOoUOoDOO32000

0l00000oo8J0o00Uoo0o0ooOo0UoOOo0OUUOoO0OULUOOODUOOOoUDoDO
gooo

1. 000000010 0000000000O0000O00LOOO0UOOO0ODOOOUOO
gbobooooobooboboboooobooooboobobobooboboooooboobOoDbo
gooooooooon

2. 000000000000 OO0OOUOOOUOODOOOUO

0: 0000400000000/0000000000000000O0O0O0OO0OO0OOOO0
0000000000000 00O0000O0040000000000000DOO00DOOO
o00o0oBIOSOOU0ODO0OO0DUOODOOODOOOODODODOOODUOODODOODODODOOOODOO

030 ooooooooloooooooo  3-91
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0 O O IBM Personal System/2* and Personal Computer BIOS Interface Technical
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Video Digital-to-Analog Converter (DAC) Addresses in Hex

PEL Address (Write mode) RW 03C8
PEL Address (Read mode) WO 03C7
DAC State Register RO 03C7
PEL Data Register RW 03C9
PEL Mask * RW 03C6

RO = Read-Only, RW = Read / Write, WO = Write-Only.

* This register must not be written to by application code, or
destruction of the color look-up table may occur.
(See 3-9900D000O0O0DACOODODDOODODODODOODO.)
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Video Active Video Area

T

[— T3
T4
— - f—— T5

- Vertical
Sync ) . .
Vertical Timing (ms) - 362 lines, 70 Hz
Signal Time

T1 2.765 milliseconds

T2 11.504 milliseconds
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T4 14.268 milliseconds
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or T7 —w= -

- Harizontal
Sync

Herizontal Timing {us) - 80 column with border

Signal Time
T1 5.720 microseconds
T2 26.058 microseconds
T3 0.318 microseconds
T4 1.589 microseconds
T5 3.813 microseconds
T6 31.778 microseconds
T7 3.813 microseconds
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Function

Interrupt Pending
Reserved

Step

Reserved
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gogoobooobboon
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Bit

()]

PN Wk o1

, 0

Function

Reserved

Drive Select 0

Write Data- Set to 1 by a positive transition of the -Write Data’ signal.
Read Data- Set to 1 by a positive transition of the -Read Data’ signal.
Write Enable

Reserved

0 3-102.000000000000016003F10

ggoboboooooogd

gbooboooooooboboboboboooooboobobobobooboooboooobobOobo
O000000000o00Uoo0oooooooooUooooooo

Bit

»

PN Wbk o1

, 0

Function

Reserved

Motor Enable 1

Motor Enable 0

DMA and Interrupt Enable

-Controller Reset

Drive Select (00 = Drive 0; 01 = Drive 1)

0 3-103.00000000000003F2H
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Bit Function
7 -Diskette Change
6-0 Reserved

0 3-104.00000000000003F7h

gogoobooooo

00000000000000000000000000000000000000000O03F7h]
oo

Bit Function
7-2 Reserved = 0
1,0 Data Rate Select

0 3-105.000000000003F7H

Bit 1 Bit O Function

0 0 500 Kbps
0 1 Reserved
1 0 250 Kbps
1 1 Reserved

0 3-106.0000000000000000000O
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Bit Function

Request for Master
Data Input/Output
Non-DMA Mode
Diskette Controller Busy
Reserved

Reserved

Drive 1 Busy

Drive 0 Busy

0 3-107.0000000000000000000000000000O0O00003F4h0

O R, N WHMOIO N

0007 O0O0O070100000000000Q00OOOOOOOOOOOOOOOOOOOOODOO
gbobooooboobobobooboooon

0006 000601000000000000000000D0O00DO0O00OO0O0OOOOOO0

0000000000000oo0O00oo0ooooooooenOooOoOoooon
gobobobobobooooobooboboboobooobooboobobobobooboobooo
gbobooooooo

0005 0005010000000000000000000000000000O0O0OO0Non-DMA
gooboooogo

0004 0O004010000000000OO00OOOOOOOOOOOOOOOOOOOOOOO
gooo

0003,20000

0001 0001010000000000000000000000001000000000oOo
goooo

0000 Q0OOoUODloOoUoOoOO0O0UCOO0O0OUUOOO0OUbOOO0OOUOOOOOOUOUOOOUbnO
goooo
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0000000000000030000000000000000000DOooOOo0ooon

Command Phase 00 0000000000000 O0OO0ODOOOOOOOOOOOOOOOOOO
gboooooobobobobooobooboobobobooboooon

Execution Phase 00 0000000000000 00O0OOOO

Result Phase0 000 0000000000000 00DO00OOOOOODOOOOOOOOOOOO
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¢ Read Data

¢ Read Deleted-Data
e Read Track

e Read ID

e Write Data

¢ Write Deleted-Data
e Format Track

e Scan Equal

e Scan Low or Equal
e Scan High or Equal
¢ Recalibrate

e Sense Interrupt Status
e Specify

e Sense Drive Status
e Seek

3-112100003-108 0000000000000 ooUooooUoooooooo
0000000003833, 0000000oUooooUooooooo

3-110 oADGUOOOOODODOOOOOODOD OOOO00:



/lOoDoUoO0oO0U000DO0O0oOoooOoo

333 0000O0Ooo

gbobooooobooboboboboobooobooboboboboobooooooboobobOobon

0000000000000 00O0000000LO0O0O0DUOoXoooooooooooooooOoo
gooooooo

MT=0000000

MF = MFMO O O
SK=00O0oooooooooo
HD=00O000

USX =o0oo00ooo
SRT=00000000000000O0
HUT =00000000000

HLT =0000000oo

ND = Non-DMAO O O

030 oooooooolyoooooooo  3-111



/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

Symbol

D7-D0O
DTL

EOT
GPL

HD
HLT
HUT

MF

MT

NCN

ND
PCN

R

SC
SK

SRT
STO-ST3

STP

USO - US1

Name

Cylinder Number
Data
Data Bus

Data Length

End of Track
Gap Length

Head Address
Head

Head Load Time
Head Unload Time
FM or MFM Mode

Multitrack

Number

New Cylinder
Number
Non-DMA Mode
Present Cylinder
Number

Record

Sector

Skip

Step Rate
Status 0-Status 3

Scan Test

Unit Select

Description

00000000U0oOo0oU0oo2000000000
gbobobobobooboobooboboboooooo

goUoouoooooooobymoooooooDbodd
gooooooo

NOOOU OO OooODTLODOOOOOOOOOOOOOO
goooooboooooooboooo
0ooo0000000OoOoOoooooo

GAP 3000000VCO (Voltage-controlled
oscilator)D0 0000000 DOOOOOOOOOO
IDOODOO0O0OO0OOOOOOOOOOOO0OO1000
00000oooooo0O0l00o00ooooooo

00000000 oodHOHDODOOOOOO
obobooooogonog

goboboboobooogonog
OCOOO0DODFRMOOOODOOD1IOOOOMREMOODOOOO
oood

l000000o0oooOoo@DOOHDIODOOOOOOQO
gboboboooooooboon

l0o0o0o0oU0oo0oooooOoUooooooo
gbobobobooboooooon

l10000ONon-DMAOOOOOOOOOO

Sense Interrupt Status 1 0000000000000
goooon

gbobobooobooobooboboboboooboooon
gboboboboooboooooboon

gbobobooobooobooboobobobobooooo
gpooooo

gbobobooooboooooboon
0000000000000 OoDoDUooUUUd4ooo0
gboooboo

SCANDDOOOOO0OODOSTR 10000000000

0000000020000 100000000000
ao

Oooooo@o3)uooooon

0 3-108.00000000000000O00O0OLD00O0ObDOUOULOUO

3-112 oADGUOOOOODODOOOOOOOND OOOO00:




/lOoDoUoO0oO0U000DO0O0oOoooOoo

Read Data 0 O O

Command Phase

7 6 5 4 3 2 1 0

Byte 0 MT MF SK O 0 1 1 0
Byte 1 X X X X X HD US1 uso
Byte 2 Cylinder Number (C)

Byte 3 Head Address (H)

Byte 4 Sector Number (R)

Byte 5 Number of Data Bytes in Sector (N)

Byte 6 End of Track (EOT)

Byte 7 Gap Length (GPL)

Byte 8 Data Length (DTL)

0 3-109. Read Data0i0 O

Result Phase

Byte O Status Register 0 (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H)

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

O 3-110. Read Datad O

030 oooooooolyoooooooo  3-113



/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

Read Deleted-Data O 0O 0O O

Command Phase

Byte 0 MT MF SK O 1 1 0 0
Byte 1 X X X X X HD US1 uso
Byte 2 Cylinder Number (C)

Byte 3 Head Address (H)

Byte 4 Sector Number (R)

Byte 5 Number of Data Bytes in Sector (N)

Byte 6 End of Track (EOT)

Byte 7 Gap Length (GPL)

Byte 8 Data Length (DTL)

0 3-111. Read Deleted-Ddiad O O

Result Phase

Byte O Status Register 0 (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H)

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

O 3-112. Read Deleted-Daial O

3-114 oADGUOOOOODODOOOOOODOD OOOO0O0:



Read a Track OO OO

Command Phase

/lOoDoUoO0oO0U000DO0O0oOoooOoo

7 6 5 4 3 2 1 0
Byte 0 0 MF SK 0 0 0 1 0
Byte 1 X X X X X HD US1 uso
Byte 2 Cylinder Number (C)
Byte 3 Head Address (H)
Byte 4 Sector Number (R)
Byte 5 Number of Data Bytes in Sector (N)
Byte 6 End of Track (EOT)
Byte 7 Gap Length (GPL)
Byte 8 Data Length (DTL)
0 3-113. Read TradckO OO
Result Phase
7 6 5 4 3 2 1 0

Byte O Status Register 0 (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H)

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

O 3-114. Read TradckO O

030 oooooooolyoooooooo  3-115



/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

Read IDOODODO

Command Phase

Byte 0 0 MF 0 0 1 0 1 0
Byte 1 X X X X X HD US1 uso

0 3-115. Read ID OO O

Result Phase

Byte O Status Register O (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H)

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

0 3-116. Read ID OO

3-116 oADGIOOOOODODOOOOOODOND 0OOO00:



/lOoDoUoO0oO0U000DO0O0oOoooOoo

Write Datad0 00 O

Command Phase

7 6 5 4 3 2 1 0

Byte 0 MT MF O 0 0 1 0 1
Byte 1 X X X X X HD US1 uso
Byte 2 Cylinder Number (C)

Byte 3 Head Address (H)

Byte 4 Sector Number (R)

Byte 5 Number of Data Bytes in Sector (N)

Byte 6 End of Track (EOT)

Byte 7 Gap Length (GPL)

Byte 8 Data Length (DTL)

0O 3-117. Write Data 00O

Result Phase

Byte O Status Register 0 (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H) Bits 7 - 0

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

0O 3-118. Write Data 0 O

030 oooooooolyoooooooo  3-117



/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

Write Deleted-Data 0 0O O O

Command Phase

Byte 0 MT MF O 0 1 0 0 1
Byte 1 X X X X X HD US1 uso
Byte 2 Cylinder Number (C)

Byte 3 Head Address (H)

Byte 4 Sector Number (R)

Byte 5 Number of Data Bytes in Sector (N)

Byte 6 End of Track (EOT)

Byte 7 Gap Length (GPL)

Byte 8 Data Length (DTL)

0O 3-119. Write Deleted-Datan O

Result Phase

Byte O Status Register 0 (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H)

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

O 3-120. Write Deleted-Datan O

3-118 oADGUOOOOODODOOOOOOOD OOOO00:



/lOoDoUoO0oO0U000DO0O0oOoooOoo

Formata Track OO OO

Command Phase

7 6 5 4 3 2 1 0
Byte 0 0 MF 0 0 1 1 0 1
Byte 1 X X X X X HD US1 uso
Byte 2 Number of Data Bytes in Sector (N)
Byte 3 Sectors per Cylinder (SC)
Byte 4 Gap Length (GPL)
Byte 5 Data (D)

O 3-121. Format a TrackO OO

Result Phase

7 6 5 4 3 2 1 0
Byte O Status Register 0 (ST 0)
Byte 1 Status Register 1 (ST 1)
Byte 2 Status Register 2 (ST 2)
Byte 3 Cylinder Number (C)
Byte 4 Head Address (H)
Byte 5 Sector Number (R)
Byte 6 Number of data bytes in sector (N)

0 3-122. Format a TrackO O

030 oDooooooolooooooono

3-119



/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

Scan EqualO 00O

Command Phase

7 6 5 4 3 2 1 0

Byte 0 MT MF SK 1 0 0 0 1
Byte 1 X X X X X HD US1 uso
Byte 2 Cylinder Number (C)

Byte 3 Head Address (H)

Byte 4 Sector Number (R)

Byte 5 Number of Data Bytes in Sector (N)

Byte 6 End of Track (EOT)

Byte 7 Gap Length (GPL)

Byte 8 Scan Test (STP)

0 3-123. Scan Equalo OO

Result Phase

Byte O Status Register 0 (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H)

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

0O 3-124. Scan EqualO O

3-120 oADGUOOOOODODOOOOOODOD OOOO0O0:



Scan Low or Equal 0000

Command Phase

/lOoDoUoO0oO0U000DO0O0oOoooOoo

7 6 5 4 3 2 1 0
Byte O MT MF SK 1 1 0 0 1
Byte 1 X X X X X HD US1 uso
Byte 2 Cylinder Number (C)
Byte 3 Head Address (H)
Byte 4 Sector Number (R)
Byte 5 Number of Data Bytes in Sector (N)
Byte 6 End of Track (EOT)
Byte 7 Gap Length (GPL)
Byte 8 Scan Test (STP)
0 3-125. Scan Low or Equaln O O
Result Phase
7 6 5 4 3 2 1 0

Byte O Status Register 0 (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H)

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

0O 3-126. Scan Low or Equald O

030 oooooooolyoooooooo  3-121



/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

Scan High or Equal 00O 00O

Command Phase

Byte 0 MT MF SK 1 1 1 0 1
Byte 1 X X X X X HD US1 uso
Byte 2 Cylinder Number (C)

Byte 3 Head Address (H)

Byte 4 Sector Number (R)

Byte 5 Number of Data Bytes in Sector (N)

Byte 6 End of Track (EOT)

Byte 7 Gap Length (GPL)

Byte 8 Scan Test (STP)

0 3-127. Scan High or EqualD 0 O

Result Phase

Byte O Status Register 0 (ST 0)

Byte 1 Status Register 1 (ST 1)

Byte 2 Status Register 2 (ST 2)

Byte 3 Cylinder Number (C)

Byte 4 Head Address (H)

Byte 5 Sector Number (R)

Byte 6 Number of Data Bytes in Sector (N)

0O 3-128. Scan High or Equalt O

3-122 oADGIOOOOODODOOOOOOOND 00000



/lOoDoUoO0oO0U000DO0O0oOoooOoo

Recalibrate OO0 O

Command Phase

7 6 5 4 3 2 1 0

Byte 0 0 0 0 0 0 1 1 1
Byte 1 X X X X X 0 usl1 uso

0O 3-129. Recalibrat0 00O
Result Phase: 0O000O0OO0O00OResult PhaseOOOoOoOO0O
Sense Interrupt Status OO 00O

Command Phase

Byte 0 0 0 0 0 1 0 0 0

0O 3-130. Sense Interrupt Status 0 O

Result Phase

7 6 5 4 3 2 1 0

Byte O Status Register 0 (ST 0)
Byte 1 Present Cylinder Number (PCN)

0O 3-131. Sense Interrupt Status O

030 oDooooooolooooooono

3-123



/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

Specify 00 OO

Command Phase

7 6 5 4 3 2 1 0

Byte 0 0 0 0 0 0 0 1 1
Byte 1 SRT SRT SRT SRT HUT HUT HUT HUT
Byte 2 HLT HLT HLT HLT HLT HLT HLT ND

0 3-132. SpecifpooQ

Result Phase: 00000000OResult PhaseO0OO0O0OODO

Sense Drive Status 0000

Command Phase

Byte O 0 0 0 0 0 1 0 0
Byte 1 X X X X X HD US1 uso

0 3-133. Sense Drive Statns1 00

Result Phase

7 6 5 4 3 2 1 0

Byte O Status Register 3 (ST 3)

O 3-134. Sense Drive Statns] O

3-124 oADGOOOOOODOOOOOOOOD OOOO0O0:



/lOoDoUoO0oO0U000DO0O0oOoooOoo

SeekO O OO

Command Phase

7 6 5 4 3 2 1 0

Byte 0 0 0 0 0 1 1 1 1
Byte 1 X X X X X HD US1 uso
Byte 2 New Cylinder Number for Seek (NCN)

0 3-135. Seek 0 OO

Result Phase: 00000000OResult Phase0O0OO0O0O0ODO

Invalid OO OO

Result Phase: 000000000000 000O0O0DO0OOOODOOOOOOOODOOOOOO

gboobooooooobobonb

7 6 5 4 3 2 1 0

Byte 0 Status Register 0 (ST 0)

0O 3-136. Invalid OO o000

030 oDooooooolooooooono
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/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

334 000DOO0O0DDODODDOODDOODOO

0000000000000 0000STOSTODOOO0OO0

ODo00000ooooooo

03-13000000000000STOO0O0D0O0OOOOOO

Bit

7,6

O Fr,r N W

Function

Interrupt Code (IC)

00 = Normal Termination of Command (NTo-O 0O OO0OO0OO0OO0OOO0OOOOO
oono

01 = Abrupt Termination of Command (AT 000000000000 0D
gdddooooooooooo

10 = Invalid Command Issue (IC)3 0000000000000 OOODOOO
11 = Reserved (Abnormal Termination)

Seek End (SE)HO0O0O0O00D0O0O0OO0OO0OSeekOO0OO0OOOOO10O0OO
googad

Equipment Check (EC) - Recalibrate 0 00000000000 0O0O-TRACK
QU000 U0OUDOo0UbDO0o0logUuoooooa

Reserved

Head Address (HD) B0 0 0OO0O00O0OO0OO0OO0OOOOOOOO
Unitselect1 (US1)HO000000000O00O0O0OOO0OOOOOOOO
Unitselect 0 (USO)H 000000000 O0OOOOOOOOOOOO

0 3-137.0000000000000STOD

Bit 1

= = OO

Bit O Function
0 Drive 0
1 Drive 1
0 Reserved
1 Reserved

0 3-138.0000000000000000

3-126 oADGIOOOOODODOOOOOODOND OOOO00:




/lOoDoUoO0oO0U000DO0O0oOoooOoo

ooooopoooooo1

03-13900000000000STO 00000000000

Bit Function

7 End of Cylinder (EN) D O0O00O0O0OO0O00ODOO0OO0O0OOOOOOOOOOOO
0dd00od0oooo0ooolooooooooo

6 Reserved 0000000000000 O0O0O0OOO

5 Data Error (DE) DO OO0O0OO0O0OIDOOOOOOOOOOODOOOOOOOCRC
Jdd0oo0doooologooooooon

4 Overrun (OR) 0000000000 OOOOODOOOOOOOOOOOOOO
000d00od00oo0ooooooooUlogooooooo

3 Reserved 0000000000000 O0O0OOOO

2 No Data (ND) -0 0000000000000 OO0OO0OOOOOOOOIDODOOO

O000000000o00U0oOo00UOoO0o0oU0oOo0oUULOLOOoDloooooOo
O0000O0ORead IDDO0O0OD0O0OO0O0OODOOOOOOOOOIDODOOOOOOO
O00000000000000000OReadaTrack0OODOOODODOOOOOOO
O00U0000000oO0o0Uoo0oU0oolooooUoooo

1 Not Writable (NW) - Write Data Write Deleted-Data 0O O O Format a Track O
gdo0d0o0oO0oO0oO0oO0oO0oO0oO0oO0oO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OOOOOOOOOOlOOO0O
goooo

0 Missing Address Mark (MA) 1 0000000IDOODOOOOOOOOOOOO

0000000000001000000000000000000000oOoO020
MDO1OOOOoOoOoOoOO

0O 3-139.0000000000010STIAO

030 oooooooolyoooooooo  3-127



/looooUoO0DoO0U00O0DoO00oO0ooOoOoo

ODoo0ooooooono?2

03-1400000000000ST200000000000

Bit

Function

Reserved 000000000 O0O0OO0OOODDOOOO

Control Mark (CM) - Read Daia0 D 0O O0OScal D0 0000 oooooon
gobodoboobooobooobooboboobooobooboboooobooon

goolooooooooo

Data Error in Data Field (DD)B 0000000000000 0DO0O0OOODOO
goolooooooooo

Wrong Cylinder (WC) O 00O OONDOOOOOOOOOOOOOOOOOOO
gooocCoOoOoOolibooo00oO0O0O0O0O0O0O0O0O0O0O0OO0OOOOOOOOOOOO
godddoooogo

Scan Equal Hit (SH) - Scall 0000000000 0000000000000
00odo0o0oooooooooolooooooooon

Scan Not Satisfied (SN) - Scan0 00O 000000000000000000
00do00o0dooooooooooooooooooooooolooooooon
uad

Bad Cylinder (BC) U OONDOODOOOODOOOOOOOCOOOOIDODOOOO
000000000000 00oCO0D0U0OFFOOOO0O0DOOOO0OOOOOo1000
gopooono

Missing Address Mark in Data Field (MD) 3OO OO0OOO0OOO0OO0OOO0OOO0OOO
0000000000000 booboooDboooDoooDoboOoon

go00o0o0o0oO0oO0ooOoOoOooooO0olooooooooo

0 3-140.000000000000ST2D

3-128 oADGOOOOOODOOOOOOOOD OOOO0O0:




/lOoDoUoO0oO0U000DO0O0oOoooOoo

ODoo0o0oooooooo3

03-141000000000000STROO0O00O0OOOOOO

Bit

1,0

Function

Reserved.

Write Protect (WP) D 0000000000000 OOOOODOOO
(-WRITE-PROTECTR OO DOOOO

Reserved.

Track 0 (TO) -0000O0OO0OO0ODOOOOOOOOOOOOO-TARACKOOODO
ogoooad

Reserved.

Head Address (HD) B0 0000000000000 O0100000O-HEAD 1
SELECTOOOOOO0ODOO

Reserved.

0 3-141.0000000000030STD

030 oooooooolyoooooooo  3-129



/looooooooOooooooood

34 0J0000DOO0OO0O0OO0DODOOOO

0000000000000 00O00ONSIe45S0o00oooouoooooo200000000
gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
gooboooooooobobobobobboooobooboboboboboooboooobDoDbOoDbo
gboboooooobooboboboboooboooobobobobobooboooboooboobOobOoDbo
O00000000oo0o0ooooOoOoS00oooeoOo070000OO0OO8UUOOOUODIOO

001500000020 00000000000000000UO0O0O0DUOOO0DOOOOUOD
gbooboooooooboobobobooooooboobobobobooooooobobOoDbo

gbooboooooobooboboboboboooooobooo

e JOUUDOUOUOO0D20000000000U0DOUUDOUUOOOOOUODOOODOO

e JOOOOODUODODDODOOOOO

e JUOOOOOUOODODOODODO

e JOO0O0O0O0ODODODUODODODUODODODDODOOOOODODOO

e JUOOOOOO:
O000OcTs Clear to Send
0000 0ORTS Request to Serdl
00000000000 0DSR Data Set Ready
O000000000DTR: Data Terminal Ready
0000000000 000RE Ring Indicator]
00000000000 DeD: Data Carrier Detect

3-130 oADGUOOOOODODOOOOOODOND 0OOO00:



/loooooOoooOooooooooo

Address
Bus
Address
Decode
Data Bus
Asynchronous
Communications
Interrupt Controller
EIA
Receivers
25-Pin, EIA
9-Pin <+«— | Drivers |<4—
Connector

0 3-142.00000000000000000000

341 00O0OODOO

000U000000o0o00Uo0ooO000lioo0o0UooO0o0L20000000000O0OOOO
gboooooobobobobooboobobobonboboboOobobobobobonoOon
0000000100003 ooooooooo20o00002000

0000002000 00000000000000000O00UOOO0O040IREAOOTIODODOOODO
0100000000003 RQUUOOOUOOOD2000000000OO0OUODOOBDUOOO

000U000000o0o00UoooO00o0oOO0O0UoOO0OU0OOoOOoUOO0OOUOOOo301l000O0
gbooboooooooboboboboboooooboobooboboboobooooooobobOoDbo
gooooooo

03-143)00000000000000000000

IMark— Start Parity| Stop
ing Bit DO D1 D2 D3 D4 D5 D6 D7 Bit Bit

0 3-143.00000000000000
000000000000 0000000000000oo00Uo0o0000o000U0oooooo

gbobooooobooboboboboobooboobobobobobooooobooboobOobon
000000000000000000001,150002000000000000

030 oooooooolyoooooooo  3-131



/looooooooOooooooood

342 000D00O0DOODODDOODOOOO

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
0001.8432MHA 010655331000 00000000000000000O0O0OODOOOOO

00000000000000000016000000000000000080 000200000

0160 00020000000000000000000000000O00O00O0O0O0OO0DO0O0
gboboboooooooboboboboboobooobooboobobobobooboooboooobOobOobo
000000000o0o0o0ooledddo0o0o0oo0o0oUoo0o0ooo0ooUooooUooOoO

gbooboooobooboboboboobooogonoo

343 00O0O0OO

gbooboooobooboboboboobooobooboboboboobooooobobOobon
goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo
gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbooooooobonb

gbooboooooooboboboboboooonog

Port
DLAB Address
State  (hex) R/W  Register

OnFF* R/W  Scratch Register
DLABstateD U0 00O UdO00O0O0O0O0OOOoOOoOoOoOoOooOooOOg
*» nU00O0000000000 ;0000l00003, 0000200002000

0 onFg8* W Transmitter Holding Register
0 onF8* R Receiver Buffer Register

1 onF8* R/W Divisor Latch, Low Byte

1 onF9** R/W Divisor Latch, High Byte

0 OnF9** R/W Interrupt Enable Register

X OnFA* R Interrupt Identification Register
X OnFB** R/W  Line Control Register

X OnFC* R/W  Modem Control Register

X OnFD* R Line Status Register

X OnFE* R Modem Status Register

X

*

0 3-144.0000000000000000000

3-132 oADGUOOOOODODOOOOOODOND 00000



/loooooOoooOooooooooo

000000000 O0NnF8hDO

00000000000000000000000000O0O000000DUo0O00DUoooOooooon
gooooooo

00000000000000NnF8hDO

00000000000000000000000O0O0O 000000000000 DoOUoO0DOOn
gooooo

0000000000000 000ONF8hO OONFOND
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo
20000000000000000001.8432MHZ 000000000 DOOOODOOOOOOOO

gboboooooboobobaobo

03-145101.48432MHO 0000000000000 OOOOOOOOOOODOOOOOOOO
gbobooooooobobobobooobooooboboboboboboooooboobOobOobo

030 oooooooolyoooooooo  3-133



/looooooooOooooooood

Desired Divisor Used to Percent of Error
Baud Generate 16x Difference Between
Rate Clock Desired and Actual
(Decimal)
(Hex)
50 2304 --
0900
75 1536 --
0600
110 1047 0.026
0417
134.5 857 0.058
0359
150 768 --
0300
300 384 --
0180
600 192 --
00CO
1200 96 --
0060
1800 64 --
0040
2000 58 0.69
003A
2400 48 --
0030
3600 32 --
0020
4800 24 --
0018
7200 16 --
0010
9600 12 --
ooocC
19200 6 --
0006

0 3-145. 1.8432MHzZ 00000 OO0O

3-134 oADGUOOOOODODOOOOOODOD OOOO00:




/loooooOoooOooooooooo

0000000000000 O0OnF9NO

0080000000 0D00400000000000000D000DOOO0UDOOOOOOOO
000000000000000000000000000000000O000O0O00o0003000
gbobooooobooboboboboooooobobobobobobooooboooboobobobo
0000000000010 000o0O0000oo0oU0ooO00DUoOoO0OoDUOoOooUoOoOOoOoUoo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo
gboboooooboobobaobo

Bit Function

-4 Reserved = 0
Modem Status Interrupt
Receiver Line Status Interrupt
Transmitter Holding Register Empty Interrupt
Received Data Available Interrupt

OFr, N W~N

0 3-146.0000000000000000NF9RD

ooo70400000

0003 00030100000000000000000000000000000000
0002 000201000000000000000000OO0O00OOO0OOOOO0OO
0001 0OO00loloo0o0oO0O0OO0OO0O0OO0O0OO0OO0OO0OOO0OOO0OOOOOOOOOOODOOOOO

0000 O0OoOU0DlooUoOoO0O0UOO0O0OUUC0OO0O0OUOOOOUOOOUOOOOOOn

OO000ooooooooonFAD

0000000000000 oO00UO0oO0o0oUooO0O0DUO0O0O0DUOoO0OUODOoOoOoUOooOoU4
gboooooooboboboobooon

e J00OO1-0000000D0O
e JO0OU2-00000000O0
e JO0OU3-000D000DOOOO
e J000O4-0000000D0O

gboboooooobooboboboboooboooobobobobobooboooboooboobOobOoDbo
gboobooooooobobobobobooooobooboobobooobooobooooboboOoDbo
gboboooooobooboboboboboooobooboboboboboooo
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Bit Function

7-3 Reserved = 0

2 Interrupt 1D, Bit 1

1 Interrupt 1D, Bit O

0 Interrupt Pending = 0

0 3-147.000000000000Hex nFAHD

0007030000000070300000O0O00UODOUOO
0002,1000200010000000000000000000000000O03-14810000

0000 0OOoOUo0DloOoUdoO0O0oUO0OO0O00bOO0O0UCOO0O0UOOO0OUDOOOOOOOOO

0o0oU0oo0o0oUoOo0oUooOoOooooODUOOODUbDOOUOUOOOUbOOO1o
gbobobooobooobooboobobooobooobooooboboboboooboooboon
gbobooogoog

ooooO0U00o0O0O0U0oU0O0U00OO0O0UODO0OU0DOO0O0DULODOOULODOOOUOO
gbobobooooboobooboboboobooooooooboobo

000o2000003-14810000000000000000000O0O0O000OOOOO0

Bits Interrupt Reset Control
3210 Priority Type Cause
0001 - None None -
0110 Highest Receiver Line Overrun, Parity, or  Read the Line Status
Status Framing Error or register
Break Interrupt
0100 Second Received Data Data in Receiver Read the Receiver Buffer
Available Buffer register
or or

the Trigger Level the FIFO register drops
has been reached.* below the trigger level.*

0010 Third Transmitter Transmitter Read the Interrupt
Holding register  Holding register is Identification register or
empty empty write to Transmitter

Holding register.

0000 Fourth Modem Status Change in signal Read the Modem Status

status from modem register

0O 3-148. 00000000

*FIFOOOOOOOOoOOooooo
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O0o00O0oO0oO0oOoOoOnFBhO

gbobooooooboobobobobooobooobooboboboboboooon

@
=

O R, N WHMOIOO N

Function

Divisor Latch Access Bit
Set Break

Stick Parity

Even Parity Select

Parity Enable

Number of Stop Bits
Word Length Select, Bit 1
Word Length Select, Bit 0

0 3-149.0000000000nFBHO

ooov

oooe6

ooos

ooo4

ooo3

ooo2

000701000000000000000000O00O000OOO0OODOOOOOOO

000000o000oo0o0ooooUoooOo70000000O0OO0O0OOOOOOOOO
gooboboboobooooobooboboboobooooooobobobobobobooobooo
ao

0o0o60100000000000000000000000O0O00DOOooOooOO
0000000000000 0000000O00D00O000o000o0oo0oO0oUooOOoO6
o00o00O000oo000oo0o0oOoO0oDU0ooOooooooO

000503010 00000000000000000000D00OO0OOOOoDOU0OO
0000000050 00301000000000400000000000000000OO0

0000000000000 0000000000O0oOS00000000oooon
gbobooooooboooboboooo

00040003010 00000000000000000000O0D000O0ODOO0O0OO
0000l00000000oo00o0oooo40000000000301000000000
0000000000000 O00000000U0D0000O00DloDoDooooooon
ao

0003010 0000000000000000000000O0O00DoOO0ooUooOO
gboboboobooboobobobobooboooooboobobobobooboooboon
gboboboobooobooboboboboobooooboooboobobobobooboooboon

00o000o0o00U0oo0oUlooooo0oUooOoUUoLOOoODUoOoOoUDoOoo

oo0o2000003-155000000000000000000O000O0O0000OOO0
gboboooooo
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Word Number of
Bit 2 Length * Stop Bits

0 N/A 1
1 5 Bits 1-1/2
1 6 Bits 2
1 7 Bits 2
1 8 Bits 2

* Word length is specified by bits 1 and 0 in this register.

0O 3-150.00000000

0o0o0l,0000l0000000O0oO0O0UOO00LOOoO0UOO0O0UOOOUODOOOUOOO
00000315 o0o000ooooon

Bits Word Length
10

00 5 Bits

01 6 Bits

10 7 Bits

11 8 Bits

0O 3-151.000000

O00000O0O0O0O0oOnFChO

gobooobooobooboooboboobobooboobbooboobbooboobboobo
gboooooboobo

Bit Function

7-5 Reserved = 0

4 Loop Test

3 Out 2

2 Out 1

1 Request to Send (RTS)

0 Data Terminal Ready (DTR)

0 3-152.00000000000nFCH

00070500000000705000000000000000
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0004 00040000000000000O0O0O0O0O0OO0OOOOOOOOOOOOOOOOO0

ooo3

ooo2

ooo1l

oooo

00000040100 0000000000000000

e JOODOODODOOOODOODODOO
e JOODOOOOOODO

e JOODOODODOOOOOODODODODOOOOLOOOODOOOOODOOOOO
oo

U: oboboboobooboobobobobobooooooboooboobobobob
gbobobooobooboobooboboooo

e OOO0ODOOODOCTS, DSR,DCOUOUORIOOOOOOODO

e JO00OODOOOODTR,RTS,OUTL0000UT2000000040000000000
gboooboob

e JO0ODOODODOOOODOODODODODOOOOO

gbobobooboobooboboboboobooooboooboobobobobooboooboon
gboboboooboooboobobobobooboooobooobobobobooboooboon
gboboboooooboobobooboooo

gboboboboboooboobooboboooooooboooobobobobooboooboon
000U0o00o00oUoO0o0U00oo00UooO0o00oOO0O0DUOoLOOoUOU4000O0O0OUOO

0000o00o00oUoO0o000oo00UooD400000000UOOOUODOOOUOO
gbobobooboooboooboobobobooooo

0003000000000 000o00UOoDOO0oU0ooOoUT20 00000 OOUT 20
00o0U0oo0o0oUoo0oU0UOoO0UOO0O0UOoOO0OU0Lo3aDlo0ooooUooo
00o0oU0oo0oOoUooOoUooo3UoooUoooUUobOOoULOoooUooOo

0002000000000000000000CoUTA0 0000000002010 000

O000OouT10O0O0OO0O0O0OO0OOUOOOOOODOOOO200000000000UT 100
gboboboooooboobonbo

000100RTSO 0000000000000 0OODO0O0I01I00000000ORTSOOO
0000o00o00U0oo0ooooolooooooooooRrRTsOOO0OOOOOOOOOO
goooo

O00oO0O0ODpTROODUDDOOOODD0O0DOODO0OD0OUOD1o0000o0oODTROOOO

O00000o0o0oOoooUoooOOoOUDOOOoooOoDTROODOOODDOUOOOOooQ
goao
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O000000O0O0O0O0O0OoOnFDhO

gbobooooobooboboboboobooobooboboboboobooooooboobobOobon
gbobooooobooboboboooooboobobobooobooooboooobOoDbo

o)
~—

O R, NWHMOIULO N

Function

Reserved = 0

Transmitter Shift Register Empty (TSRE)
Transmitter Holding Register Empty (THRE)
Break Interrupt (BI)

Framing Error (FE)

Parity Error (PE)

Overrun Error (OR)

Data Ready (DR)

0 3-153.00000000000000nFDH]

ooov

oooe6

ooos

ooo4

ooo3

goooo

00o0U0o0o0o0U0oo0oUUoO0UO0O0O0UOOO0OUOULOOODUODO6GO1ODOO
gbobobobobooooboobobobooboooooooboboboboobooobooon

0o0oUoooOooooooenoOOO0OOOOooOOoOn

00oO0oS00000000ooo0oU0ooO0o0UOoOoOoUooOOo0DUooOOoUOoDOOoUOO
gboboboboboooboobooboboooobooooooobobobobooboooboon

00o00o0o0o0oUooOoSloo00oo00oUoooUUooOOoUooooUooOo
0000o0o0o00UoOo0oUooooUooOoSOo0ooOoUoUooOoU

0000000000000 OO0O00DlDoDooDoooOoOoOoOoooOoooooon
0000050 0000000000000000000000000000O0O00O00A0

gboboboobooooobooboboboboooooboooo+oboobobo+0Dbo
ugo+bobobooooobooboobooboooboooooboboboboobooboon
401000000000000000000000LO00L0OO0DUODOUOOOoOOO
0000oOo0o0oooooUoooooOOoUOoooooo

0O: 0OD00lo400000000000000000O00OO0OODOODOODOOOODOO
gbobobooboobooboobobobobooooobooboobaobo

gbobobobobooooboobobobooboooooooboboboboobooobooon

0000000000000301000000000000000O000DO0O0oOoooOO
gboboboobooboobobobobooboooooobooboboboboooboooboon

000000000000 0000oooDoUoOooDoOOooOooDoOO
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o001
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/loooooOoooOooooooooo

goobobobooboooobooboboboobooobooboobobobobobobooobooo
gboboboobooboobobobooboooboooobooboobobobobooboooboon
0000000000020100000000000000000000000O000O00O0
0000000000000000000D0O000D0200000000000

gbobobooobooooboobobooobooooobooboboboooooooDoo
ggoooobooboooboobbooboobbooboobboobbooboboon

1010 0000000000000000000000000000000000000
00o00oo0o0oooooolooooooooooo

000000o00U0oo0oU0U0o0O0UO0O0O00DUO0O0O0DUUOoOOoDUOoOOOoooO 1O
gboboboooboooobooboboboobooobooooboboboboobooobooo

gooooooooooooooon

O0000000O0O00O00O0OO0O0ONnFERO

gbobooooobooboboboboooooboobobobobobobooboooobOobobo
0000000000000000000000000003000 0000000 Oo0DDUO0OD4
0000o0O0o0o0ooOo00ooO0o0oOoO0o0U0oDloo0o0UoOoO0ooDooOOoOoUOoDOoOoUoO
0000000000000 00O00000000ooooO0DoOoUoUoOo

Bit

OFR, NWMOUUO N

Function

Data Carrier Detect

Ring Indicate

Data Set Ready

Clear to Send

Delta Data Carrier Detect
Trailing Edge Ring Indicate
Delta Data Set Ready
Delta Clear to Send

0 3-154.0000000000000000nFERD

ooov

oooe6

ooos

Oo0700pTROODOCOCOO0OOO0OOUOOOOOOOOUOOOUOOOOOUOOOS

0l0o0000o00o000oo0o0oU0oo00UO0O0UUoOOooDUooOooo30Uon
oo

oo0oe00RO0O0O0OOOOOU0OOOOUOOOUOLOOOOUOOOOUOOOOO40
000000000000 Oo000oO0O0OU0OOo0O0DUOOOU0LOOOD2000000

Oo005S00psRO00000000000000O0O0O0000O00UOO0O0ODoOOoO4

0100000000000000000000000000000O00D40000
ao
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0004 0O00400cCcTSOODODODODODOODOODOODOODOODOODOODOODOOOODOODOOODOODA
0l00000000000000000000000000000000010000
ao

0003 prROODOOOOOOOODOOOOODOOOOOOOOODOOOODOOOOOOOOOO
0000o3looooooooa

0: 0000,1,2,000301000000000000000000D0000000OO
gooo

0002 ROODOOO0OO0OOO0O0OO0OO0OOO0OO0OO0OOO00OOOO0O0O0OO0OO0O0201000000000

0001 psROOUOO0OO0OOOO0OOUOOOU0OOOOUCOOOUOOOOOUOOOOOUOOOO
oo0U0ololpoooooooo

0000 crTs0000000000000O00000O00000O000O0DO0O0DOOO0O0O0OOOO
ooooooolooooooooa

O0o0000000000nFFhO

gbooboooooooboboboboooboooobobobobobooboobooobooboboOobo
gboboooooooboobobobooobooooooboobobooboooboon

344 J0O00O0O0OO0OODODODOODOODOODOODODODODODOO
N

0000000000000000000000000000000000000

e D00ODODOODOOOOODOOO0OFFODDODOODOOOODDOODO

e JOOOO0OOOOOODOODODODOOOOOODODOODODOOOOOOOODOODODO
gooo

345 00000
gogoobooooo
000000000000000000000000000000000000000000000

0000000000o00UooO0o0oo0oo704000000000000000000OOOO

000U0000000o00U0oO00o0o00UooO0oUUoOOoDUOoOOoDUOooOo3noooOU
oon

000 (CTS): 0000000000000 000000000000000000000000O
gooooooo

00000000000 (DSR): 0000000000000 O0O0ODO0O0O0OOO0OOO0OOOO
gboboooooboobobobooooboobooboboboooboooobooboobobo
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/loooooOoooOooooooooo

O0000O(RN): 000000000000 0O0O0O0O0OOOO0O0OO00O0O0O00O000000000
gboooooooobo

0000000000(MCD): 0000000000000 000N0N00N0N0N0N0oN0oonoooon
gbooboooooooboobaobo

gogobooooo

gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo

00000000000000000000000000000O0DUO0O0O0DUoOOOo300O000
gooooo

0000000000000 (DTR): 000000 0DO0DO0DO0OOOODOODOOOODODOOOOO
gbobooooooboobobobobooooobooobooonoo

O000O(RTS:DOODDO0OOODOODOOOOOODOUOODOODOOOOODOOOOOOOO
gbooboooooooboboboboooooobooboobobobooboooooooboboD

346 0O0O0OODOO

00000000000000000000000000DO0O00O0O0oOoDbC-3voooooooo
0000000000000000000000000000DO00OODC+3VOOOooooooo
0000000000000 0O00o0oOoDbC+3vOoOoDC-3vOoOOoooooooooooooooo

00000000000ooobDC-15vOooooooobC+15M000000000ooooooo
gooon

Interchange Binary Signal Interface
Voltage State Condition Control Function
Positive Voltage 0 Spacing On

Negative Voltage 1 Marking Off

0 3-155.00000
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35 000000 00oooooooo

O00U00000ooOooTTLOOo0080UUoO00LooO00oUoLO0oUUoLoOoULOoLOOoOUO
O00000000000UooO0oUo2s00oboooooo0oUoooOoDUooOoOoUooOoU
000U0o0oO00o0oool,2,00030000uooouoooooog

000oUo0oO0o0oU0oooooooOoIBMOOUOUOOOOUOOOOOUOOOUODOOOOODOOOO
gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo

O00000000oo0oooooooPCIO0DOO0U0OOOOOOOOOOOOOODODOOOOOO
gobooobooobooboooboboobobooboobbooboobbooboobboobo

O0000000000000000000000000000000O0DO0o0oooooPCIOO
000000000000000000000000000000PS/Z20000000
03-15600000000000000000000000O0O

Interrupt

A

Data Data

Bus 1/0

— Buffer g . 95-pin

£ Direction Connector
Control

Control = Control Wrap
Output . o
Buffer Signal Input

0 3-156.00000000000000000000O0O0
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351 J0OO0OOooooooooooo
0000000003000000000000000000000000

0000000000000 003-15000000

Data Address Status Address Parallel Control Interrupt
Port (hex) (hex) Address (hex) Level*
Parallel 1 03BC 03BD 03BE IRQ 7
Parallel 2 0378 0379 037A IRQ 7
Parallel 3 0278 0279 027A IRQ 5

0 3-157.00000000000000000
*PS/2000000000D00000DDOOIRQD7OOOSOOOO0OODOO

* Parallel T Parallel Z7Parallel 3 00 0000000000000 0O0OO0O0OO0OOOOOOOOOO
oooono

352 00OO0O0OO0oOOooooooog

0000000000000000080 0000000000000 0DUoo00DUoooooQ
000000000000000000S0000000003-14M00003-1590000

353 00000000000 0ODOO0DOOoDOOoDOoDOoDOoDOoDO
U

gboobooooooobobobobobooboooobooboboboboobooobooooboboOobo

0000000000005001/0000000020000003000000000000000
000U08iUioooUooooUooobiUooO0ooUoOooUooooUoo

3000000000020 0000000000000 O000UOO8ODO00DUOOODULOOOOO
00003000000oo00ioo00oUoo0oUooo0oUooOOoUoUoooUooooUoo
gboooooooboobobobobooooogo
gboboooooboobobobobobooobooobooboon

POST (Power On Self Testp 00 000000000000 000000O0O0O0OO0OOOPS/210
00000000000000000000000000000 (Ctrl+Alt+Deleten 0000000
ooooPOSTUOOOUOOOOODOUOOOODOUOOOO

gbobooooooobobobobooooooboobobobobooboooboooboobOoboOobo
gboobooooooboobobobobooooooboobobobobooboboooooobOobooD
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00000000000000000000080 000000 onoOoouoon

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gbooboooooooobooboboboobooooooboboboboboo

e JOOOOOOOOODOODODODOOOOOODODODODODODOOOOOODOODODOD
oo

e JOOOOOOOOODOODODODOOOOOODODOODODOOOOOOOODOODODO
gooooo

ggoobooooo

000U0000000o00U00O000000U0LO0O00UL0LO0O0OO0O0DULOOO0OUOODO3-158

gbobooooooobobobobobooboooobooboobobobooboooboooobOoboOobo
goobooooooobooboboboboooooooboboboboobooooooobOobOoDbo

00000PCIOOOO0OODOODOODOODOOPS/ 20000000

Port Bit Port Data

-Busy
-Acknowledge (-ACK)
Paper End (PE)
Select (SLCT)
-Error
-IRQ Status

-0 Reserved

PN W OoOOo N

0 3-158.000000000
0007 0O0O00O0OO0OO0O0OOOO0OOOO0O0OOO0OOOOO0OOOO00OCOOO0OOOOOOCO
goooao

0006 0O00600-AckDDODOOO0OO0OO0OO0OO0O0O0O00O00O0DO0O0DOO0OOO0OO6000000000
0000000000 o0looooooooooDOoDoOODOOOODOOOODOOOOOOO
ao

0005 000S00pPEHO000DOOOOOOOOOOOOOOOOOOSOIO0OOO0OOOO
gobobobobobooooobooboobobobooboo

0004 Q0OO0U040scTUU0O0O0O0OO0OUOOO0OO0OOO04010000000000000OOOO
goobooooogoon

0003 0O003LU0-ERROADOOOUOOO0OOOO0OCOOO0OOODOOOO3IOOUODDOOO
gbobobobooooboooooboobobobobooooo

3-146 oADGUOOCOOODODOOOOOODOND 0OOO0O0:



ooo2

/loooooOoooOooooooooo

000000000000 oo0o0oOo-ACKOOOODOOOoooooooooooooo
00000000000000000000100000000000O00oUooIOoOO

00000000000000000000000000000000PS/Z000000
gboboboooboooboooobooboboboobooooo

oooloo00oo
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goood
goobod
goooo
gooon

ggoogoobooboooboobbooboobbooboobboobboobboon
0o0o0ooeloo00ooooooe0dn0o000oo0ooooo00oooooooa

00000000050 000003-15599000000000000000000000
gbobobooboooboobobobobooboooobobooboboboboobooobooon
gboboooooobooobooboooo

Port Bit

»

O R, N WP O N

Port Data

Reserved

Direction (Option)
IRQ EN

Pin 17 (SLCT IN)

Pin 16 (-INIT)

Pin 14 (AUTO FD XT)
Pin 1 (STROBE)

0o 3-159.

gooooooooooboooo

o007,60000

ooos

ooo4

ooo3

ooo2

ooo1

gboboboobooobooboboboboobooooboooboobobobobooboooboon

gooo0O0U00O0oO00U0oO000O0OO0O0OUO0DOO0UODOOUODOOODUOD1ODOO
gbooboboboooboooboobobobobooboooo

00040100000000-ACcKOOODOOO0ODOOOODOOO0ODODOOOUOODOOOO
gboboboooooboobobobooboooooobooboobobobooboooboonDo

000000000000 000000000000000000S3-145100003-157
gbooobad

O00030sLcTINO0OOODOO0O0O0ODO0301000000000000000OoO0OO
oo

ooO0o20-NnTOO0OO0O0O0OO00O0OO0O0O00OCODOO0OO0200000000000DOO0O00OOO
goooo

O0010AavuTORDXTOOOOOOOOOOD1I0100000000O0O0O0ODOOOOOOO
gbobobooobooobogon
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0000 00000000000 OSTROBEIOOODODOOOODOOD1IOO00OOOOOOOOOO
gboboboooooboooboon

354 00OO0O0OO0DOOOOoOoOooOoOoO

gobooobooobooboooboboobobooboobbooboobbooboobboobo
03-16M000000000000000000O0O00UO0O0O0OOOO0OUOoOO

-BUSY
-ACK ‘
e - > -
0.5us 0.5us Q.5us 0.5us
Min Min Min Min
DATA | |
-STROBE

0 3-160.0000000000000000O00OOO
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355 00000

03-16100003-162J0000000000000000000UOOOO0DOOUOOOO

Sink Current 12 mA Maximum
Source Current 2 mA Maximum
High-level Output Voltage 2.4V dc Minimum
Low-level Output Voltage 0.5V dc Maximum

0 3-161.000000000000

001, 14,16,00017000000000000000000OOOOOOOO47KQOUOOOO
oobDCSvOUOOoOoOoUooooooon

Sink Current 10 mA Maximum

Source Current 0.2 mA Maximum

High-level Output Voltage 5.0 V dc minus Minimum
pullup

Low-level Output Voltage 0.5V dc Maximum

0O 3-162.0000
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3.6 0000

gboobooooooobobobooooobogonog

e JOOUDOOODDOUROMO
e JO0OUDODOOULUDOOOUDDORAMO
¢ CMOS RAM

3.6.1 CMOS RAM

0000000000000000000000000000*(Motorola) MC 146818A00000
gobooobooobooboooboboobobooboobbooboobbooboobboobo

O000000O00RAM (RT/CMOSO ODOOOoOOOooOO

O0O0ORT/CMOS RAMOOOOOOOOOODOOOOOOOOOO

Address Function

(Hex)

000 - 00D * Real-Time Clock Information
00E * Diagnostic Status Byte

00F * Shutdown Status Byte

010 Diskette Drive Byte

011 Reserved

012 Hard Disk Type Byte

013 Reserved

014 Equipment Byte

015 - 016 Low and High Base Memory Bytes
017 - 018 Low and High Expansion Memory Bytes
019 Disk C Extended Byte

01A Disk D Extended Byte

01B - 02D Reserved

02E - 02F Configuration CRC Bytes

030 * Low Expansion Memory Byte
031 * High Expansion Memory Byte
032 * Date Century Byte

033 * Date Information Flags

034 - O3F *Reserved

0 3-163. RT/CMOS RAMI O OO 0O00OO(IBM PC/AT)

* J0U00000o0O0U0oOo0oUUoO0OUOOOOoUOOOUOUODOOUO

3-150 oADGUOOOOODODOOOOOOOD OOOO00:
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Address(Hex)

000 to 00D
00E

00F

010

011

012

013

014

015 - 016
017 - 018
019 - 031
032 - 033
034 - 036
037

038 - 03F
040 - O7F

Function

*Real-Time Clock Information
*Diagnostic Status Byte

*Shut Down Status Byte

Diskette Drive Byte

Hard Disk Type Byte

Reserved

Equipment Byte Extension
Equipment Byte

Low and High Base Memory Bytes
Low and High Memory Expansion Bytes
Reserved

Configuration CRC Bytes
*Reserved

*Date Century Byte

*Reserved

*Not Defined

0 3-164. RT/ICMOS RAMO O OO0 D00 (PS/2)

*O0O0UO0O00o00ooOoU0UooO00ooOoOoUooOOoULooOOoOoUOoOOoOooO

RT/CMOS RAM /00O

RT/CMOS RAMO OO OOONOOODO0ODODOODO00D0O00D0D00O00D0O00D00oooooooon
O0o0o0oO0o0oU0ooO0o0UoooOo0o0ooOooUoooooCMOSOOUOUOOOUbODbDOBDOOO
0000000000000000070INMIDOOOOOO0OODO0OORT/CMOSIOOO0OOOO
000oo0Dh 000000000000 0o0o0ooooooooooo

RT/CMOS RAMO OO OOOOOOOODODODO0OODODO0O0OOO

1. CLI

2. 0000070 O0DOUTOOOOOOOOOORT/ICMOSIODOOOOODOOO

0: 0000070 ONMIDOO0OODOOOOOOODOOL-700001.3. 10000000
oboobooooooobooboDbo

o gk w

STI

/OO0 0O00JIMP $+23
0oooo7ioouUTO 000000000000 ooooon
/OO0 0O00JIMP $+23

RT/CMOS RAMOOOO0O0O0O00OD0OO0O0O0OODOOOOOOO

1. CLI

030 oooooooolyoooooooo  3-151



/looooooooooooo

o gk wbd

STI

go:

ooooo7oOlnoDoOUTO D ODODOODODOOCMOSI 000000000
/OO O O00JMP $+23
0000071 00IND
/OO0 O00JMP $+23

l.0000070 0000000000000 OOOOOO7INODOOUDOOOOODOOOOOOD
0000000000000000000RT/CMOS RAMIOOOOO0ODOOOOOOOOO

oon

2. 000000000000000000000000000000O000O0O00O0Oionon
JMP$20 0000000000000

gobogoboobogd

03-163100000000000000000000000HI00ODNMI 000000 0n0oOoon

Address
(hex)

000
001
002
003
004
005
006
007
008
009
00A
00B
00C
00D

Byte
Function Number

Seconds

Second Alarm
Minutes

Minute Alarm
Hours

Hour Alarm

Day of Week
Date of Month
Month

Year

Status Register A
Status Register B
Status Register C
Status Register D 13

O© 0O ~NO Ol WNPEFEL O

el
N R O

0 3-165.0000000000000000000M 00DHD

0: 0000000000000 00000000000000000000O0A,B,C,000DO
O000OO0OO0OINT1AWO0O000000000000000BIOSOODO0OODOOOOOOOO
gboobooooooobobuoboobooooooboboboooo

3-152 oADGUOOOOODODOOOOOODOD 00000




/looooooooooooo

OO0000D0O00O00O0OA

ooov

00000 (Update in Progress : UIP) B0 0 7010000000000000000O
0000000000000 UoUooU7/OoUUUUooooooooogg
gooooobooboobobooood

0006042200000000000 (22-Stage Divider :DV2DV0)—0 03000000000

gboboboboboooboobooboboooooooboooobobobobooboooboon

0000000000100 0O00000nONO32.768kHADDO0DOOOODOOO
gboboboobooooobooboboboobooooooboobobo

00030000000000 (Rate Selection Bits : REBRS0)—1 0 0000000000000

00o0U0o0o0o0UoOo0oU0UoOoO0UOOo00UOoOOoUOoOlluoooUooOo

0001.024kHO000000000976.5620000000000000000000
oo

OOo00oOoooooboooB

ooov

0oooe6

ooos

ooo4

ooo3

ooo2

ooo1

000(Set)y 0 0000010000000000000O0O0O0O0DOOOOOOOOO0
000000001400000000000000000000O0O0DO00DDOUDOOO0

00000000o0ooooo700000D0O0O0001I001000000000O000O0
gboboboobooobogooo

000000000000 (Periodic Interrupt Enable :PIE)YB-00601000000
0000oo0o0oACO0O0O0OO0O00D0O00000O000D0OO00O0ooOoOooooooooon
0000000000060l 000Ul0O000DOo0O0U0DoO0O0oDoooOoUooOen
0000000000oO00o0ooOoooooOoooooon

O0000000o0oOooooo (Alarm Interrupt Enable tAIE)-B 00501000000
0000000000000 UUUooUsSOUUoooooooooog
0000000000000 U0U0U0L0ULOULDULoOoOoDoooooO

0000000000000 (Update-Ended Interrupt Enable : UIERH 0401000
0000000000000 0oU0O0U0U00U0U0O0UD400000UOOOOOOg
0000000000000 O0U00U0U0U00UoUOUooUooOOoDoDOoOOOO

00000000 (Square Wave Enabled : SQWE)JH 030 100000000000
0000000 0A00O00O00O0O0O0OUOLUDOUUOLODUOUODOUOoUOooOoooooog

oo3o0o00oUoo0oUUOoOoU0U0O0O0DUOoO0ODUDOOUUODOOUOOooOOO
gooooo

00000 (Date Mode : DM 002010 00000000000002000000
gboooboobob

oo02000000000000000O2001000BCDOOOOOOUOOOOO
O0o0oU0oooooooooooUOoooooo

24/12—0010100000000000000000002400000000000
000001000 oo00ooo00oo0oooool20oo00ooooooooa
O00000O0ooooolooooooon

030 oooooooolyoooooooo  3-153



/looooooooooooo

0000 00000000 (Daylight Saving Enable : DSE)E0000100000000000O
0000o0o0o0o0o0ooooooO000oo000oo0oooooO0o0oooooooa
0000000000000 0oo0oooooomO0ooooo

ODooooooooooc

000704 IRQF, PF, AF, UFE 0000000000000 O0O0O0O0OOOUDOOOOUooOB
OO0OPIE,AIE,000VIEDODOOOOOOGO4000000DO0OUOOOOUDDOO

ooo3oo0oOo

OO000O0ooooooob

0007 OODRAMOOO (Valid RAM bit: VRB)—OOODOOOOOOODOOOOOOODOOO
O00DO0ODCMOSRAMOOOOUOOOOOUOOOODUDOOOUODODOUOOODOOUOO
00o00oo0o0oUoo0oUUoO0oUOOo0O0UOoOOoUOUO70l00oOOOUOOO

00o00oo0o0oU0oo0oUUoO0oUOoOoOooUOoOo/7/wO0UUObODOUObOODOOUODOO
gbobobooooboooboobobobooooo

oooeoconoOn

3.6.2 CMOS RAMO OO
DO000CMOSIOO0000D000000EMO3F 000000000000

O0000000000000ERO

0007 0000000000000 (Real-Time Clock Power) -800701000000000

000000000000000000000000000000oOo0UoOO70000O0O
gboboobooobooboobobobooooooooboboboboobooboon

0006 0000000000000000000( (Configuration Record and Checksum Status)
—00060100000000000000000D000000DDO0O00D00OO600
0000000 000000O00O0O0O0O0O0O0O0O0O0O0OOOoOoOon

0005 0O000(Incorrect Configuration) 80 0000000000000000O0OOOOO
do0doooooooosSolooooooooooooooooooooooooog
0000000000000 UUUUUoooUlooooooooooOoDOoOOO

oooUoo0iloooo0oUoUuoo0oUooOooUoooooSooUoooooooO
gbobobobooboooooon

0004 0O0OO0OO0O0OOOO0OO0O0O0O(Memory Size Miscompare) 8004010 000000000
bbbl ooooooooooobooooooobo

00000000o0ooO0o0ooooood4o0000DOoO0O0oUoOoOooooo200000
gboboboobooogog

0003 0O0000000O0oOoO0OoooOo/oooocCoooooood(Fixed-Disk
Controller/Drive C Initialization Status) 8003010 000000000000000
do0oooooooocoooooooooooooooooooooooooooon

3-154 oaADGUOOOOODODOOOOOOOD OOOO00:



/looooooooooooo

0000000000000 03000 0000000000000 000DO00O0o0ooO0
0o0o0ooooooocCOo000oo0oU0ooooUoo0ooooooooooooon
gboboooogo

0002 Time Status Indicator (POST validity check)3-£1 02010 0000000000000
do00d0d00oooo2000000000d000U00Uooooooo

0001 0OO0OO0

0000 oOoOd
00000000000 0O00Fhd
gobodobboobuooboooboobbooboonoboon

00000000000000000000010hO
00070401000000000000000:

0000 = No drive present

0001 = Reserved

0010 = Reserved

0011 = 720 KB 3.5 inch drive
0100 = 1.44 MB 3.5 inch drive

0O: 01010111 puoOooooo
00030000000000002000000000000000:

0000 = No drive present

0001 = Reserved

0010 = Reserved

0011 = 720 KB 3.5 inch drive
0100 = 1.44 MB 3.5 inch drive

O: 0100111 oooooog
00O000011h) (IBM PC/AT)
00000O000O000o0oo0 (011h) (PS/2)

O00000000000000000000000000000O0oUoooocooDooouoooOo
oo 0000000000000 0000000o00oo0ooooooon

03-166000000000000000000OO0BIOSDOO0U0OOOOOOnO

030 oooooooolyoooooooo  3-155



/looooooooooooo

Type Number of Number of  Number Write Landing Defect
Cylinders Heads Precompensation  Zone Map
0 (OH) —No fixed disk installed— No
1 (1H) 306 4 128 305 No
2 (2H) 615 4 300 615 No
3 (3H) 615 6 300 615 No
4 (4H) 940 8 512 940 No
5 (5H) 940 6 512 940 No
6 (6H) 615 4 OFFFFH (none) 615 No
7 (7TH) 462 8 256 511 No
8 (8H) 733 5 OFFFFH (none) 733 No
9 (9H) 900 15 OFFFFH (none) 901 No
10 (AH) 820 3 OFFFFH (none) 820 No
11 (BH) 855 5 OFFFFH (none) 855 No
12 (CH) 855 7 OFFFFH (none) 855 No
13 (DH) 306 8 128 319 No
14 (EH) 733 7 OFFFFH (none) 733 No

15 (FH) —Reserved—

16 (10H) 612 4 0 (all cyl.) 663 No
17 (11H) 977 5 300 977 No
18 (12H) 977 7 OFFFFH (none) 977 No
19 (13H) 1024 7 512 1023 No
20 (14H) 733 5 300 732 No
21 (15H) 733 7 300 732 No
22 (16H) 733 5 300 733 No
23 (17H) 306 4 0 (all cyl.) 336 No
24 (18H) 612 4 305 663 No
25 (19H) 306 4 OFFFFH (none) 340 No
26 (1AH) 612 4 OFFFFH (none) 670 No
27 (1BH) 698 7 300 732 Yes
28 (ICH) 976 5 488 977 Yes
29 (1DH) 306 4 0 (all cyl.) 340 No
30 (1EH) 611 4 306 663 Yes
31 (1FH) 732 7 300 732 Yes
32 (20H) 1023 5 OFFFFH(none) 1023 Yes
33 (21H) 614 4 OFFFFH(none) 663 Yes
34 (22H) 775 2 OFFFFH(none) 900 No
35 (23H) -Reserved-

36 (24H) 402 4 OFFFFH(none) 460 No

Types 37 (25H) through 255 (FFH) are reserved.

0 3l166.0000000BIOSOODOOOO

00000000O0000000(012h) (IBM PC/AT)

gboboooooboboboboooboobooboobobobooobooobooboobOobo

3-156 oADGUOOOOODODOOOOOODOND 00000



/looooooooooooo

0007-4 00000100000000000000000O0O00O0O00A0 (drive C):
0000 gbooooooobo
000101110 0O3-166100010140000
1111 0001602550 0000CO00000(019hp o0
0003-0 000002000000000000000000000000 (drive D):
0000 gbooooooobo
000101110 0O3-166100010140000
1111 0001602550 0000DbOO00oO(019hp oo

0ooo (012h) (PS/2)
0000 (013h)

0ooO0 (014h)
ooogv,6 Oo00000O00O0oO000oObo0o0oob00o0oo0obooOooooag:

00 = One drive
01 = Two drives
10 = Reserved
11 = Reserved

ooos, 4 gooooooooo

00 = Reserved.
01=4@ 000
10=80w000O
l1=0000oooo

ooosg, 2 gooo
ooo1l gbobooooooooog:

0 = Math coprocessor not installed.
1 = Math coprocessor installed.

oooo gboboooooooobooogab:

0 = No diskette drives installed.
1 = Diskette drives installed.

U: toboooooobobobobooboboobooboboboboooboboobooboboOobob
oo

030 oooooooolyoooooooo  3-157



/looooooooooooo

00000000oooO (015h0 0 0o016h)
000000000640KBOO0O0O0OO0O0O000000000000000

O0000000016000001KBO1OOOOOOD0OO0O0O00ooo0ooooooooooooon
000000D00280M1640KBO0 00 000D OOO0ISMI 0000000 0D0O0OD0OOOOOOOO
00l 0000000000000 0000

000000000 (017h0 0 O018h)
000000oo0oiMBOOOOOOOOOOOOOODODOOOOOOO

O0000000016000001KBO1OOOOODOD0OO0O0O00o0o0oooooooooooooon

000017Mm000000000000000000O0O00O0O018M 00000000 0N00oOoOn
goooo

0000 (019h0031h) (PS/2)

0000CO0D000(019h) (IBM PC/AT)
ooov7do0 DI:IDI:IDDDDDDDDDDDDDDDDDD(DHVGC):

OO OFHI O OO OO
IO FFO O 3-1660 0001602550000

0000DOOD0O(01AR) (IBM PC/AT)
ooov7do0 DI:IDI:IDDDDDDDDDDDDDDDDDD(DHVGD):

OO OFHI OO OO0
IO FFO O 3-1660 0001602551000

0000 (01BhD 02Dh)0 IBM PC/AT)
000 0CRCO OO (02ERD O 0 02Fh) (IBM PC/AT)

0000000000000o010k102D 0000000000 (CRCOODO0DNODONDOONOOn
O2EM0D000CRCIUODODOODOOOODO2FMODO0DOCRCIOOODOODOO

0000000000030hT00031h0(IBM PC/AT)
00000000IMBODOOOD0O0OO0O0OO0OOO0O0O0O0O0O000000

0000160000000000001kBOO0DO0D000000000000000000800H]

2048KBO 0000000000170 0000000000000 0O0OOO0O0O0O0OO018MI 000
gooon

3-158 oADGUOOOOODODOOOOOOOD OOOO00:



/looooooooooooo

0: 0020000000000000000000AMBO0O0O0OO0OOOOOOODOOOOOOO
gooo0oO0oO0oOoOO0OO0OOOOOOOOOOOOOOlISO0O0O0O0O0O0O0OO0OOODOOOOODOOO
0000000000000000000000000000000((12hoo0o00o00ooooa

0000000 (032h) (IBM PC/AT)

0000000000000BCDOOOOOOO(BIOSOOODODODOOOOODOOOOOOOOOO
ooo

00000 (033h)(IBM PC/AT)

ooov 000000000000000000000000128KO000000000000
oo
oooe6 O00o0oooPUOOO0OO0OOUODOOUOUOOOOUODOOODUOOOUODOOOOO

gboobooooooobobobobooboooonog

ooos500 0OOoo0odgo
000O0CRCOOD (032h0 O 0 033h) (PS/2)

00000000000000101031 00000000000 CRUNDOONOOONDOODOOO
0320 000CRAIOIDINOONDNONONDODOO3M D OO0 CRCIOODDOOOOO

0000 (034h003Fh) (IBM PC/AT)
0000 (034h0036h) (PS/2)

0o0ooooo (037h) (PS/2)

O00U0oOoOoUooooooBCDOOUOOOOOBIOSOODUOOOOUOOOOOUOOOOOUOOOO
oon

0000 0038h0 03Fh) (PS/2)

000 0 040h0 07F) (PS/2)

030 ooooooooloooooooo  3-159



/loooooO0oO0o0o00oDoOooOoooO

3.7 000Ooooooo

00 00061h, 0070hD 00002 00D 00OOOOODOOOOOODOOOOODOOOO

3.71 0000000 O00B (061h)

O0O0BOOlOOOODOO00G1IMOIOODDODOODODOODODDODOODOOODODO3-16M 00000
gooooo

Bit Function

7-4 Reserved

3 -Enable Channel Check
2 -Enable Parity Check

1 Speaker Data Enable

0 Timer 2 Gate to Speaker

0 3-167.000000000BOOOOOO

Function

@
~—

Parity Check

Channel Check

Timer 2 Output

Toggles with each Refresh Request
Enable Channel Check

Enable Parity Check

Speaker Data Enable

Timet 2 Gate to Speaker

OFRL NWHMOIUO N

0 3168.0000000D0O0BOOOOODO

0007 0007010000000000000CO0OOOOOOOOOOOOOOOOO
0006 O0O0060100000000000000O00UCOO0O0OODOOOUDOOO
0005 0005000000/00000200000000000000

0004 00U0400000000000000O0O0OCOOOO

0003 0003000000000 0000000000o00o0o0o0oUoooooooog
gboboboobooobooboobobobooboooobooboobobobobooboooboon

oo0oUdopoloooooooo

3-160 oADGUOOOOOODOOOOOODOD OOOO0O0:



/loooooOooOoooOooOooooooo

0002 0002000000000000000000000000000000O000O0O0OO0
gboboboobooboobobobobooboooobobooboboboboobooboon

Oo0oU0oo0oiloooooooo

0001 00010100000000000000000000000000000000000
goobobobobooooboobobobooboooboooobOobobobooboobooo

00o0U0ooO0oooooooooooooOn

0000 0OOoUODlo0UO0O0O0O0UC00O0OU2000000000000C0000OOOOUOO

00o0U0oo0o0Uoo0oUoooO0oUOoOoOooUOoooOOOUUbODOUbDODOOUODOO
gbobooogoog

030 oooooooolyoooooooo  3-161



/loooooO0oO0o0o00oDoOooOoooO

3.7.2 RT/ICMOSOOONMIO OO (070h)

Bit Function

7 Non-maskable Interrupt (NMI)
6 Reserved

5-0 RT/CMOS RAM

0 3-169. RT/CMOSI O ONMIOOO

ooov o0oo70000000000CONMICOO0OODOOOOOOOOO701000000O
OONMIOOOOOOOOOOU0OOO0O0O0OOOO0DOOOODUOOO1l000OOOO

0000000000000 Oo00OONMIDOOOUOODOOOl-700001.3300
gbooooooobooboDbo

ooo6 gooo
000500 3-1500000RT/CMOS RAM /OO0 O0O0O0O0OOOO0OOOO

0: 000007100 CMOS RAMOOONMIOOOOOOOOOOOOOOOODO
0oooooooo70 000D OOOoOoOO

3.7.3 00000000O0A (0092h)

0000092 0000000000000 00000000000PASS A20000000000
O000000PS/Z000000000000PC/ATOOO0OD0O8042 000000000000
0000003-17@O000o002iooooooooooan

Bit Function

7-3 Reserved

2 Reserved = 0

1 Alternate Gate A20
0 Reset

0O 3-170.0000000O0OA

ooov03 0000
ooo2 gooo

ooo1 00010100000000000000000000000000000000A20
goboobooobooboobbooboobbooboobboobooboo
0000000000000 00000000D000OoA200000000000
0000000000000 0000000000ooooDUoooOoUoon

oooo O00oooOo0O0lo0o0UoOo0oU0DOoOo0oDUooDOoUooooOoO

3-162 oADGIOOOOODODOOOOOODOND OOOO00:



/OO0 UD0DD0DU0ODO0DODOROM OO

38 J0OODROMODODOOOOODODODOOOOOOODOO

000001160h, 1162h, 1163W0 00 0ROMO OO OOOOOOOOOOOOOOOOOOOO
O0000o0000o0o0o0Uoo0oUooOooDUoROMOOUOOOOUOOOUDOOOO

O: POSTmOUOO0O0O0OOOO0OOOOOOODOOOOUOOOOO

O0000000000000(1160h)

Bit Function

7-0 Bank Select (POR Hex 00)
0O 3-171.00000000000000

0oo07-0 OO0OOOOOOOOOOOOOUOOOOOOOOOUOOOOUOOOOOOOOUOO
000000000000000000(1162h00004010000000000

000000000000000000000(1162h)

Bit Function

7-5 Reserved

4-1 Window Position
0 Reserved

0 3-172.000000000000000000000

0007-5 000000000011 OOOOOoOOOOO

O0004-1 00O0O00OO0O0O0ODO0OOO0OOO8KODOOUOOOOODOOUDOOODOODOOoOOooDOO
gbooooooobo

030 oooooooolyoooooooo  3-163



Bit Window Position Bit Window Position

4-1 4-1

b'0000 X'0C0000-X'0C1FFF b'1000 X'0D0000 -X 'OD1FFF
b'0001 X'0C2000-X'0C3FFF b'1001' X'0D2000 -X 'OD2FFF
b'0010 X'0C4000-X'0C5FFF b'1010 X'0D4000 -X ' OD5FFF
b'0011 X'0C6000-X"'0C7FFF b'1011' X'0D6000 -X 'OD7FFF
b'0100 X'0C8000-X'0C9FFF b'1100 X'0D8000 -X ' OD9FFF
b'0101 X'0CAO000'-X '0CBFFF b'1101' X'0DAOQO0Q'-X 'ODBFFF
b'0110 X'0CC000-X'0CDFFF b'1110 X'0DCO000 -X '0ODDFF'
b'0111 X'0CEO000-X'0CFFFF b'1111 X'0DEOQOOQ -X ' ODFFFF

0O 3-173.0000000

0000 OOoUOooOoooooUObOOoOoOoooOO

O: POSTTOUOOO0OODOOOUOOOOUOODOOOOODOOODOOOOOOOOO

O0000000000000000000000(1163h)

Bit Function
7-1 Reserved = 0
0 Font Window Enable

0 3-174.00000000000000000DOO0OOOO

ooo7-1 0OoOOO

oooo 000000100000 o0o0oooo0oooROMOODOOOOOOOOOOOOOO

0000000000000 00O000000U0ooo00DUooOOooDUooooood
gooooooo

0: POSTUOUCOOO0OU0OOOOUCOOOUOOOOUODOOODLOOOOUOOOO

3-164 oADGUOOOOODODOOOOOODOD OOOO00:



gogon




gooogo

040 Ooooog

A1 OO 4-3
42 0000000000 . ... 4-4
421 00000 4-4
422 OO o e A4
0000000001, 22000000 ... e e e 4-5
00000000030 000000 .0 e s 4-5
4.3 00000000 ... 4-6
431 00000000 (POR) ... . 4-6
432 0000000 BAT) .. 4-6
4.4 00000000000 ... e s 4-7
441 000000000000 (FBh) ... . 4-7
442 000 (EEh) ... 4-8
443 00000 (FAh) ... 4-8
444 1DO000O (F2h) ... 4-8
445 000 (FEh) ... 4-8
446 DOO0O (FFh) 4-8
447 000000000 (FON) ... .. 4-8
448 oOOODOOOOOO (F7h, F8h, FOh, FAh). . . ... ... ... . ... ... ... .... 4-9
449 000000000 (F6h) .. ... 4-9
4410 00ODO0OO0OO0OO0OOO(FBh, FCh, FDh) ... ... ... . . . . ... . . . . .. ... ..., 4-9
4411 OO0O/0O0O0O0OO0OOOOOOOOOOOOO (EDh) ... .. 4-10
4412 DO0O0O0O0OOOOOOOOOoOooOO/oooa (F3h) ... 4-11
45 0000000000 .. 4-13
451 AckaO (FAh) .. 4-13
452 BATOOOOO (AAR) . 4-13
453 BATOOOOO (FCh) ..., 4-13
454 0OO0O0OOOOOOOOOOO0O (FOh) ... ... .. . . . . . . . ... 4-13
455 000 (EEh) ... . 4-14
456 00OO0O0ID (83ABh) .. ... 4-14
457 000000 (00h or FRh) . ... .. 4-14
458 000 (FEh) ... . 4-14
4.6 0000000000 . ... e 4-15
461 0DO0O0O0O0O0O000 . 4-15
4.6.2 OOOO0 . 4-16
4.6.3 OOOO0 . 4-16
A7 OOO0O0 .. e 4-18
4.8 0000000 ... 4-19
481 DOOOOOOO0 . e 4-19
4.8.2 O0OOO(Break) ... ... ... . . 4-19
4.8.3 OO0O(PAUSE) . . .. o 4-19

040 ooooo  4-1



googo

48.4 0OOO(Print SCre€n) . . . . ..
485 000000 . e
4.8.6 TOOOOO ..

4-2 OADGDOOOOODODOOOOOOOD 0O0ODO:



ogooooooo

4.1 OO

PCOUOOOO0OU0UOOOUOOOOUOOOULOOOOUODOOOOOO
e |IBM 5576-A01 (OADG 106 0O 00O
e IBM101 US Englislit D000 (OADG 1000000

e AXOOOOO

ooJ-310moooo

OADG 10200000

OADG 10400000

0000000000000 00O00L00O0O0DUOO0O0OUOOoOolIBM 5576-A01, IBM 101, OADG
1099 000000O0ADG 104 000000000000 UUODUOUUOA, DOUODOODUOO
gbooboooooooboobon

AXOOOOoOOOooooJd-3l0ooooooooooooooooooooooooooooooo
gooooon

0000000000000000000000000000BIOS (INT16hpoooooooaonO
gbobooooooboobobobobooooobooobooonoo

040 ooooo 4-3



gbooobgooooboobgooo

42 O0O0000O0OOOOO

gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
gooboooooooobobobobobboooobooboboboboboooboooobDoDbOoDbo
goooo

421 00000

000000D0160000000000((FIFO : first-infirst-outg 000000000000 DOOO
000000000000000000000000000000000O00000000oO016ed
000000000000000000000000000000000O0017000000000
gboboooooboobobobobooooooboboboboboobooboooobobobo
gbooboooooboobaobo

gobobooooooobobobobobooooooboobobobobooboooboooobOobOoDbo
gooboooooooobobobobobobooogoboobDoboboboboooboooobDUoDbOoDbo
ooo

gbooboooooooboboboboboooooboobooboboboobooobooooboboOoDbo
gboooooooobooboboboooooboobooboboboboooboooobOobo

422 00O

IBM 5576-A010 00000, 1000000, OADG 10 000000OADG 1040000000
0000000001, 2, 3300000000000 0000000O00UODLOO020000000
000U0000000o00U0ooO00o00O0O0ULOO0O0DULObLOOoUOOOOU4-81000
4400000000000 (FOhOOODOODOODOODOOOO

O00U00oO0o0oUooo3oooooooo

e JOOOOO
gboooooobooboboboooobooboobobobooooooobobob

e JOOOOOOOOOO

gooobooooooooboobobobooboooooDoboboboboboooooobLDUoDbOoDbo
gboboooooobooboboboboooooobobobobooboooooboobOobOobo

000U00o00o00oo0o0o0UooO20000000000O00D0OOOUDDOOOOLOOO0OO
gbooboooooooboobobobooooooboobobobobooooooobobOoDbo
gboobooooooooboboboboooooooDoboboboboboooooobLDoDbOoDbo

0010990+ 20000
e JOO/OOODDODODOO

gbobooooobooboboboooooboobooboboboobooooobooboobobon
oo

4-4 oADGLOOOOOOOOOOOCOOD OODOO:



gooobooooboooobooon

0000000000000000(,20003)0000000000
0000000001, 20000000

000000000000000000000/000000000000000000000000
gbobooooooboobobobobooobooobooboboboboboooon
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gboobooooooobooboobobo
gbobooooobooboboboboooooboobobobobobobooboooobOobobo

0004-1100004.4.1200000000000000000/0000 (FR3hOoOOOOOOO
gooo

Ooooooooo3noooooo

goobooooooobooboboboboooooooboboboboobooooooobOobOoDbo
00004-90000448 00000000000 (F7h, F8h, F9h, FAR) , 4-000 0O
4410 00000000000(FBh, FCh, FDhl OODOOOODOO0OO0OO0OO00OO

0. tobooooooobobobobooboboobobobobobooobooooboobOobob
O0000O0O0OU0D0OD0O0O0OUA, DOO0000O0O0U0ooO0o0ooooooooooooo

040 ooooo 4-5



gbooobooobooobobo

43 00000000

gboobooooobooboboboooooobobobobooo

43.1 00000000 (POR)

0000000000000 00000000000000000o00oooooooO(POR
power-onresef) D0 OD0OODPORIOOOOOOOODOOOOOOOOOOOOL50msOO0O)O
20sQ)0000O000

432 00O00O000O0(BAT)

0000000 (BAT : basic assurance test) 000 000000000000 0OOOROMOOO
0000000000000 O0ODORAMOODOOOO0OOOOBATOOODOOOODOOOOOOOOO
o00O0O0O0O0O0O0O0O0O0O000000O000O0OO0OO0O0LEDODOOOOOOOBATOOOOOOO
O000000000000BATOOOUOODOOOOOOOODO300ms,0O0500ms100000n0

OOoPOROOOOOOOOOOOOOO

BATOOOOOODOODODODOOOODOOAANOODODODODODOODOOODOODO0O0ODO0OO0O00000O0
O0BATOOOODOOOOOODOOOUDOOOOODOOOOOOOOODOOO0OOOOOoDOoOoOOO
0000000000000000000000000000PORO450ma1 025510000000
000000D00ACkDOODODOOO0ODO03000500ma00000ooon

4-6 OADGIOLOOOODODOOOOODOOD 0OO0ODO:



oooobooboboobooondgd

44 O0O0000O0O0OOOOO

O00U000000o0o0o0oUoo0ooUooleoooooooo

Command Hex Value
Set/Reset Status Indicators ED
Echo EE
Invalid Command EF
Select Alternate Scan Codes FO
Invalid Command F1
Read ID F2
Set Typematic Rate/Delay F3
Enable F4
Default Disable F5
Set Default F6
Set All Keys
- Typematic F7
- Make/Break F8
- Make F9
- Typematic/Make/Break FA
Set Key Type
- Typematic FB
- Make/Break FC
- Make FD
Resend FE
Reset FF

0 4-1.00000000000000000

0000000000000 0O00U00O00DU0oOo0oUDUooOOooDooOoo20MOOOUoOoOOg
O0OBATOOOOUOOOOUOOOOUOOOOOOOO

0000000000000000000000000000000000000@-13x000
45000000000000000000000000

44.1 000000000000 (F5h)

gbooboooooooboboboboboobooooobooboobobobooboooboooobOobOoDbo
O00000000ACKDODODODODOODOOOODDODO0ODODOO000D000o0oooooooooo@oo

000000300000)0000000000000/00000000000000000000
gboobooooooobobobooboooobooboboboooo

040 ooooo  4-7



gbooobooboobgoooooboo

4.4.2 000 (EEh)

0000000000000000000000000000000000EEMIODOOOOOOOO
gbooooooboboboboooboobooboboboooo

443 00000 (F4h)

O0000000000000000000ACKOOOOOO0UOooooooooooooooooo
gboooooooooboo

4.4.4 IDOCOO (F2h)

0000000000000 00000000U000U0D0D0OUOUACKOODOOOooDOooooQo
002000000000 IDO0O000U0O0O00O0UO0O0OUO0O0O0DUOOO0DUOOODUODO20

O000ljoooooooosomsioco0oooOooU2000IibDO0o0ooooooooooo
ooobooooon

4.45 000 (FEh)

gbooboooooooboboboboboobooooobooboobobobooboooboooobOobOoDbo
goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo

00000000000000000000000000000000@0O00000000o00on
000000000000000000000000000000000000000)0

4.4.6 0000 (FFh)

goobooooooobooboboboboooooooboboboboobooooooobOobOoDbo
0000000000000000000000ACKOOOUOOO0OOooooooooooooooo
ACKOOOODOOOUOOOOOODOoOOOooooooooooooosowsDooooooooo

O0DACKOODOOOOOOOOO0DO0O0O0000000o0o00oooo0ooooooACKOOooooo
gooobooooooobobobobobobooooboobDobobobobooobooboUobDUoDbOoDbo
gbooooooo

ACKOOUOUOOOUOOOOUOOOUOOOODUOOBATOODOOOOO

447 000000000 (FOh)

00000000000000000300000000000000010 00000000000
00000000000000000000ACKOOOOOU0ooooooooooooooooo
00000000000000000000000000000000D0O0000000OACKOO
gboboooooobooboboboboooooboobobobobooboboooooboobOobOobo

4-8 oADGDOOOOODODOOOOOOOD 0OO0OOO:



oooobooboboobooondgd

Option Byte(Hex) Scan Code Set
01 1
02 2
03 3

0 4-2.00000000000

O00000000000ooO0hI 00000000 0ACKOOOOODOODODOODODOoDOooooooo
0000000000l ooooooooo

goobooooooobobobobobooboooobooboboboboobooboooobDoDbOoDbo
gbooooooon

448 0000000000 (F7h, F8h, FOh, FAh)

gboboooooobooboboboooooboobobobobooboooboobooboobobon

Hex Value Command
F7 Set All Keys—Typematic
F8 Set All Keys—Make/Break
F9 Set All Keys—Make
FA Set All Keys—Typematic/Make/Break

0 43.000000000000000
O00000ACKOODDOOOOODOODOUOOO0oO0oooO0o0oooooooooooooooooo
000000000000000(00000000000000000000000)0000000

gboboooooooboboboboboobooobooboboboboboobooooboooboobOobOobo
0300o0oooooo

449 000000000 (F6h)
bbb oo oo oooooooo

O0000OACKOOUDOOOODODO0ODO0O0O00o0ooo0ooooooooooooooooooo

0000030000000000000000000/000000000000000000000
gbooooooooobon

4.4.10 0000000000 (FBh, FCh, FDh)

gbooboooooboobobobooobooboboboboboobooooboooboobOobo

040 ooooo 4-9



gbooobooboobgoooooboo

Hex Value Command
FB Set Key Type-Typematic
FC Set Key Type-Make/Break
FD Set Key Type-Make

0 4-4.00000000000000O0

O000O00ACKOOOOOOOOOOUOooOOooooOoooooouoooooooooooooo
0000000000030 000000000000o00o00oUooo0ooUooOoDUooooUoo

0030000000000 0000000000U00Oo00UO0O00DUoOOooUoooooO
gboobooooooobooobo

C
PR
Previous Set Key Type Command | Key Identification | Key ldentification | Following
Command or Data| (Hex. FD or FC or FB) | Scan Code Scan Codes Command
£
23

0 4-5.00000000000000000000

gboboooooooboboboboboooooboobooboboobooboooboooobOobOoDbo
0000000030 oooooo

44,11 DO00/000000D0O0O0ODOOOOOOOOO (EDh)

O000O00000Num Lock, Caps Lockp OO Scroll Locki3o 0O 0O O0O0OoOoOooOooOnO
(COO0OD)D0O00000000000000000000000000000000000000
oo oo oo ooooooooooon
0000000000000 00000000000000000000000O0(EDhYDOOOO

0000000000000 00O0OU00ACKODOOOODOOoUoooOoUoooooUooooooo
gboboooooboobobobooooobooboboboooobooboobobob

Bit Function

N
IN

Reserved(must be'6)

Kana Indicator(AX Keyboard)
Caps Lock Indicator

Num Lock Indicator

Scroll Lock Indicator

O Fr, N W

0 4-6.000/000000000000000000

0000000000000 1l000000000000000000000000000000O0O0
gbooboooooooboboboboobooogo

4-10 oADGLOOOOODOOOOOODOOOD OO0OO0O0:



oooobooboboobooondgd

000000000000000000000ACKOOOODOO0O0O00oo00o0oooooooooo
gboboooooobooboboboboboobooooboboboboboobooooboooboobobobo
gboboooooooboboboboboboooobooboboboboobooooooobobOobo

00000000000000000000000000000000000000O0ooOoooo/o
gooboooooooboboboboooooooboboboboobboooooDobOoDbOo

gboboooooobooboboboboboooooboobooDoo

44,12 000000000 DOOODOOOO/MO0O0 (F3h)

0000000000000000000000/0000000000000000000000
0000000000000 00000000000000000UOoACKODOODODOoooooo
00000000000/000000000000000000000000000000O00O0/0
0000000000000 0oACKOOOODOOooOoooooooooooooooooooo
00000([@O0000000000000)00006050000000004,3,2,1,00000
00)000000000000000007000000)000000000000010000605
02000000000250ms 2000 0000000000

00(@O00000000000) 0000000000000
00 =(8+A)x (28)x 0.00417% 20%
00D O0=(1+C) 250 m& 20%

gooo

A=0002,1, @200
B=00O0O4, 31200
C=0006,5200

go0o00O0oO0oO00OO0O0O0lo00O0oO01ooO0OO

040 ooooo 4-11



gbooobooboobgoooooboo

Typematic Typematic
Bit Ratet 20% Bit Ratet 20%
00000 30.0 10000 7.5
00001 26.7 10001 6.7
00010 24.0 10010 6.0
00011 21.8 10011 55
00100 20.0 10100 5.0
00101 18.5 10101 4.6
00110 17.1 10110 4.3
00111 16.0 10111 4.0
01000 15.0 11000 3.7
01001 13.3 11001 3.3
01010 12.0 11010 3.0
01011 10.9 11011 2.7
01100 10.0 11100 25
01101 9.2 11101 2.3
01110 8.6 11110 2.1
01111 8.0 11111 2.0

0 4-7.000000000000

gboboooooboobobobobooooobooobobo

0000000000 00=10.990/sea 20%
0000=500ms 20%

000/00000000000000000000000000000000000000000
gboboooooooboobobobo

4-12 oADGOOOODODODOOOODOODOOOD 00OO0O0:



gooobooooboooobooon

45 0000000 OOO

000U000000o0o00UooOo0oUoooUoooOOoUleoooUoooo

Command Hex Value

Key Detection Error/Overrun 00(Code Sets 2 and 3)
Keyboard ID 83 AB

BAT Completion Code AA

BAT Failure Code FC

Echo EE
Acknowledge(ACK) FA

Resend FE

Key Detection Error/Overrun FF(Code Set 1)

0 4-8.000000000000000O0

gboobooooooobobobobooboooobooboboboboooooboobLDUobOoboo
oo

451 AckOO (FAh)

000000000000000000000000000000Ack(COOO0)0000000ACK

0000000000000000000000ACKOOOOOoOoOooooooooooooooo
gooooo

452 BATOOOOO (AAh)

BATOOOOOODOODOOOOODOOODAARDOOODOODODOOODOOOODODOOOOOODODOOOOO
gooooooooboo

453 BATOOOOO (FCh)

BATOOUOOOOOUOOOOOUOOOOUOOOOOUOOOODUOOOODUODOOOODUOOOOoOOOoO
goooobooon

454 0000000 OO0ODOODOOO (FOh)

0000000002, 0003000000000000000000O00ID0O0O0O0O0OOO

000000000000000000000000000O0000000000200002mMs10
gboooooo

040 ooooo 4-13



gbooobgooooboobgooo

455 000 (EEh)

gboooooobobobobooobooboobobobooboooon

45.6 00000ID (83ABh)

O00ooibD200000000000

Keyboard Model Keyboard ID(Hex)
IBM 5576-A01 83 AB*
IBM101 US English 83 AB*
OADG 109 83 AB*
OADG 104 83 AB*

0O 4-9.000001D
*00000000000000000000000000000IDO41ABhOOOOO0O
O000ooIboOo0U00O0O00D0OO0O0OO0DACKOODOOODOOOOOooo20000IDoOooO
00000000000000000000000000000O00D0O0O0oUIDD0ODOO0OQ

obooooooboaobd

00:0000000000000000000000000000IDO84ABhOOO
00000000000000000000000000000IDOSABhOOO0OO0N

45.7 000000 (00h or FFh)

goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo
gbobooooobooboboboboooooboobobobobobobooboooobOobobo
000000000000000000000000000000000FFOO0000

45.8 000 (FEh)

goobooooooobobobobobooboooobooboboboboobooboooobDoDbOoDbo
gboooooobobobobooooobooobooboboboooboobooobobob

4-14 oADGLODOOODOOOOOODOOD OODODO:



gooobooooboooobooon

46 DOO0O0QOOOOOO

gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
gooboooooooobobobobobboooobooboboboboboooboooobDoDbOoDbo

00000([@O00) 0000000000000 000000000oo00oooooo(@OoO
0000000000000 0000000000000000@Oo0O0)0oooooo

gboboooooobooboboboboboobooooboboboboboobooooboooboobOobOobo
gboobooooooobobobobooobooogon

00000000ooooovooo+0.7Vo000O0OO0O0OO0DODOOO0DOOOOOOOOOOOoOO
o000000000000OO0O0+424VOOO0+55V00000000000000O0O0O0O0OOO0O
0001l00000000000000000oo0o0oooooooon

goobooooooobobobobobooooobooboboboboobooooooobDOobOoDbo
gbobooooooboobobobobooobooooboboboboboobooboooboobobobo
gboboooooooboboboboboobooobooboobobobobooboooboooobobOobo
goooooooobon

BATOOUOODOOODUOODODOODODOOOUOODOOODUDOO0OO0DO0O0O000oooooooooooon
gbooooooboobabo

46.1 00DO0DOODOODO0O

0000000000000 1I0000000000000000000000O0O000OooOoOO0O
gboobooooooobooboboboboboooooobogoo

Bit Function

[
[

Stop bit(always 1)

Parity bit(odd parity)

Data bit 7(most-significant)
Data bit 6

Data bit 5

Data bit 4

Data bit 3

Data bit 2

Data bit 1

Data bit O(least-significant)
Start bit(always 0)

[EnY
o

P NWS OO N 0O

0 4-10.000000000000000000000

0000000000100 008 0000000000000 00o000o00oUooloon0g
goooon

040 ooooo 4-15



gbooobgooooboobgooo

46.2 00O0O0ODO

gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo

00000000000@0U0O0)D0000000000000000000000000O0000
booooooboboboooooboon

000000000000000000000000000000O0000000UO0oOo8u OO0
gbobooooooobobobobobooboooobooboobobobooboooboooobOoboOobo
goobooooooobooboboboboooooooboboboboobooooooobOobOoDbo

0000000000000 00O00ooewb0000000oo00ooo0o0Dooooooon
goobooooooooboobobobobobooooboobDobobobobooboooUobDuDbOoDbo

000000000000000000000000000000010000000000(@OoO0
00000)0000000000000000000000000000000000000000

000000000000000000001000000000000000000000O0O00
gboobooooooobobobobooobooooboboboboboobooboooboobOoboOobo
gbooooooooobon

goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbOo
gooooo

463 00OO0O0O

gobooobooobooboooboboobobooboobbooboobbooboobboobo

0000000000000000000000100000000000000000000000
gbooboooooooboboboboooboooobobobobobooboobooobooboboOobo

O00U00o0000oo0o0ooooOo0o0ooOooUolOULOoO0oULOoOOoUOOoOoUOUooOOO
gboobooooobooboboobooogon

goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo
00000000000000000000000000000000O0O0O0eMsID0O000n
0000000000000000000000000000000000000000(@O000
0000000000000)00000000000000000000000000

00000000000000000010ms00000000000000000000(RTSO

000000000000 110000000000001000000000000000000O0O00
gbobooooobooboboboboboooooboboboboboobooooboooboobobobo

00000loo0o0oU0ooO00U0oo00o0oOo0oU0ooOO0o0DUoOoO0ooDUOoOooDUOoDOoOoUoOo
000000000000000000000000000000@O0O000O00000ooooan)
gboboooooboobobobobooboooonbo

100 0000000000000000000000000000000000DO0O0O00O0OO
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
gooboooooooobooboboboboooooooboboboboobooooooobDOobOoDbo

4-16 oADGLOOOODODOOOOOODOOOD 00OOO0O0:



gooobooooboooobooon

goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo
gbobooooobooboboboboboooooboboboboboobooooboooboobobobo
00o0020m 000000000000000000O000O00O00D00O0O0000DO0O0O00
0000000000000000000000000200000000000000000000
O00ORhQCOOODDODOODODO0DOO0O0OO0O/0000)DFOhCOOOODOO0O)0O0O00OEDA
(00DO/000000000000000000)00000AckDDODOO0DODOOOOOoOooon
(00000000 0) 000000000000 000000000000000000000000
0000000000000 000)D000oooooooo

040 ooooo 4-17



gbooobgooooboobgooo

47 00000

gooboooooooboboboboboobooooooboboboboobooboooobOobOoDbo
O000ooOooooboOsSNVMOOOO0OODDOOOO0ODO0O0O0OO0OoOoOoOo

Shift
ShiftDOODOO0OO0OO0OO0O0O00000000D00D00D0O00000000000000000ONum
LockO non-Num Lockl OO OOO0QOOQO

Ctrl
Crio0o0ooOo0oOoocCtrioco(0) 0000000000 oO0oDooooOoCtioDooAtDOD
Dell0000000000000000000O00O0OScrollLockiO000000000O0O0O0O00
OO0OOOONumLockl OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
00000000048, 000000000000000000O0

Alt

AtDDO0ODO0O0D00O00AOO(@O) 000000000000 000000AtDOOCtioOO

Del0D0DO0O0DDOO0OODOOOOOODOOOOOOAODODOOIOO2550000000000
00000000000At00D0000D00000000001000000000000(00910
93,96199,1011030 0000000000 0DAODDO0DDO0DOOODOODOO255000000

002560 0000000000000000000000O0000O0000O0O000O0OOO0UOO

0000000000000000000000000000000AtDD000000000000
oooooon

Caps Lock
A0DZOODOOOOOOOOOOOOOOOO0OO0OO0O00O00000000010Caps LockiOooOO
O00000000000Capslocki D00 000000000 OO0OOOO0OCaps LockiDOOO

O0OCapslock D0 0000000000 OD0O0OOOOOOOOOOOOOOOOOOOOOOOO
gbooboooooboobaobo

Scroll Lock

OododooooooodooooooooooooooooooooooooooooOooooOoOon
O000000000O000O0cOoOoDOoOoOoOooloScroll LockiDOOOOOOOOOOODOOOOOO
OO000OO0OO0OoOoooOoOoScroll LockiOOODOOO0OOOOOOOOOODOOOODOOOOOOOO

00000000000000000000000Scroll LockiOOoOOOOScroll LockiooOnO
goobooooooobobobobobooooobooboboboboobooooooobDOobOoDbo
ao

Num Lock
Num Lockl OO OOOODOOOODOOOOOOOOODIONum LockiOOODOOOODOOOOO

O0O0ONum LocklDOODOOO0O0O0DO000OO0000O00O0NuUm LockdOO0OOO0ONum Lock
gbooboooooooboboboboboooooboobobobobooboooboooobOobOobo
gooooo

4-18 oADGOOOOODODOOOOOODOOOD 0O0OOO0O0:



gobobooboooogn

gboobooooooooboobonb

AtDOOCtriIooOoShift 0000000000000 000000010000000000000
O000AtODOOlo00OoCtriocooooosShitc00030000000000000000
ODAtODOCHIOOOO0ODOO0000000000000000000000

48 ODO00O0O0O0OO

48.1 00O0DOODODOO

AtODOOCtrIDOOODelete1 0000000000000 D0O0OOOOOOOOOOOOOOOOOO
00000000000000000000000000ooOBIOSIOOOOOOO

4.8.2 0000 (Break)

Crl000Pause/Break 000000000 ODOODDOOOOOODOOOOOOOODOOOOOOO

000000000000001BhM0 00000000000 0AL=000AH=000C00000000
gooo

4.8.3 00O 0O (Pause)

Pause 0000000000 ODO0OOO0OOOO0OOOOOOOOOOOOOOUOOOOOOOOO
gbobooooooobobobobobobooooboobobobobooboooboooobobOobo
goobooooooobobobobobooooooboobobobobooboooboooobOobOoDbo

000000000000000000000000000000000000000000 Pausa
gbobooooooobooboobobob

4.8.4 00O 00O (Print Screen)

Print Screen 00 0000000000000 00O0OO0ODOOOOOOOOOOOOOOOOOOO
000000000000000000000000((@OoO)§booooao

48,5 00OO0OOO

00000000 AItOODOPrint Screed 0)0 000008500 AXO0000O0O0ODO15MI0O0

000000000000000000008501AXO000000D00015M 001000000
gbobooooobooboboboboobooboobobobobobooobobooobooboOobOobob
oo

0ooolshooo0oo0ooooooao

0000000015 000000000

040 ooooo 4-19



AHOOO8NIOODODODOOODOO

gbooooooboobanb
0000000000001 0000000000

0000000000000000AXOODOODO0000000000000000(@Oo0o0oon
000)000000000000000000000000000

48.6 0J0OO0OODO

gooboooooooobobobobobboooobooboboboboboooboooobDoDbOoDbo
gbooboooooooboboboboooboooobobobobobooboobooobooboboOobo
gboboooooobooboboboboooboooooboon

dddddooooooooooooooooooobooooooon
Ctrl, Shift, Alt, Num Lock, Scroll Lock, Caps Lock, Ins

000000000000009000000000000000000000000000

(AH)=4FnOOOOO015MBIOSI 0D 000000 DOOOOODO0OOOOODOO0OOOOOOOOn
OALOOO0O0O000000000000000000000000000000000000009%
goobooooooobobobobobobooooboobobobobooboooboooobDoDbOoDbo

0000000000000015M00000000000000000000000000000
gboboooooboobobobobooboooonbo

4-20 oADGLOOODODODOOOOOODOOOD OO0OOOO0:



ooogogoooon




ooooboobooonDg

050 0ooooooooog

51 00000

..................................................... 5-3

52 00000000000 .t e e e 5-10

050 ooooooooooo  5-1



gooobgoobobo

5-2 oADGLOUOODOOOOOOOOOOD OODOO:



oooobooboboobooondgd

5.1 0O00OOO

O00O0O0O(KEYB.COMOOODOOOOOOODOODOOOODODOOO)DOODOOD10000160000
gboobooooooobobobobooooooboobobobobooooooobOobOoDbo

050 0O0O0O0OO0oOooooo 5-3



gbooobooboobgoooooboo

Value As Characters
Hex | Dec | Symbol Keystrokes Notes
18 | 24 T Ctrl X
19 | 25 l Ctrl Y
1A 26 — Ctrl Z
1B 27 . CtrlC
Esc, Shift
Esc, Ctrl
Esc
1c | 28 L ctrl
1D 29 — Ctrl ]
1E 30 A Cirl 6
1F 31 v Ctrl -
20 32 Blank Space Bar,
Space Shift,
Space,
Ctrl Space,
Alt Space
21 33 | | Shift
22 34 7 >’ Shift
23 | 35 # # Shift
24 | 36 5 Shift
25 | 37 % % Shift
28 38 & & Shift
27 | 32 ’ ; Shift
28 | 40 { { Shift
el I ) )
2A 42 * * Note 1
2B | 43 + + Shift
2C 44 . )
2D | 45 - -
2E 46 Note 2

Value As Characters
Hex | Dec Symbol Keystrokes Notes
00 0 Blank Ctrl 2
(Nully
o1 1 Ctrl A
02 2 9 Ctrl B
0| 2  J ctric
04 | 4 L 3 ctrlD
05 | 5 3 CtrlE
06 [ ‘ Ctrl F
07 7 [ ] Ctrl G
08 a Ctrl H,
Backspace,
Shift
Backspace
0| 8 ctr |
O Tab
oA | 10 CtrlJ
Ctrl g
B | 11 o3 Ctrl K
oc | 12 Q Ctrl L
o | 13 J) Ctri M, .
Shift -GJ
0E | 14 ﬁ CtrIN
oF | 15 it’g Ctrl O
10 | 16 - Ctrl P
11 17 - ctrl Q
12 | 18 | CtrlR
13 | 19 " cirl s
14 | 20 9T ol T
15 | 21 § ctriu
16 | 22 - Ctrl v
17 | 23 7I Ctrlw

5-4 oaADGOODOODODOOODOOOOOOD OODOO:




oooobooboboobooondgd

Value As Characters
Hex| Dec| Symbol Keystrokes | Notes
oF | a7 / /
30 48 0 0 Note 3
31 49 1 1 Note 3
32 | s0 2 2 Note 3
33 51 3 3 Note 3
34 | 52 4 4 Note 3
35 53 5 5 Note 3
36 54 B 8 Note 3
57 55 7 7 Note 3
38 56 8 8 Note 3
39 57 ] 9 Note 3
3A 58 Shift
3B 59 ;
3C | 60 < < Shift
3D 81 = =
3e | @ > = Shift
3F | &2 ? ? Shift
40 | o4 @ @ Shift
41 65 A A Note 4
42 | 66 B B Note 4
43 | o7 C c Note 4
44 68 D D Note 4
45 89 E E Note 4
46 | 70 F F Note 4
47 71 G G Note 4
48 72 H H Note 4
49 73 | | Note 4
4A 74 J J Note 4

Value As Characters

Hex | Dec Symbol Keystrokes Notes
4B 75 K K Note 4
4C 76 L L Note 4
4D 77 M M Note 4
4E 7% N Note 4
4F 79 [e] 0] Note 4
50 80 P P Note 4
51 81 Q Q Note 4
52 82 R R Nate 4
53 83 s S Nate 4
54 84 T T Note 4
55 85 u u Note 4
56 86 v v Note 4
57 | &7 W w Note 4
58 88 X X Note 4
59 89 Y Y Note 4
BA 90 Z 7z Note 4
58 | o1 [ [

5C 92 Y 1 Note 4
5D | o3 1 ]

5E 94 A A Shift
5F 5 - - Shift
60 | 98 . .

61 | o7 a a Note 5
62 98 b b Note 5
63 99 [ c Note 5
64 100 d d Note 5
65 101 e e Note 5
66 102 1 f Note 5

050 0O0O0O0OO0oOooooo

5-5



gbooobooboobgoooooboo

Value As Characters

Hex | Dec | Symbel Keystrokes Notes
67 103 g g Note 5
68 | 104 h h Note 5
89 | 105 i i Note 5
6A | 106 | 1 Note 5
6B | 107 k Kk Note 5
6C | 108 ‘ ‘ Note 5
6D | 109 m m Note 5
GE 110 n n Note 5
GF 111 o a Note 5
70 | 12 p P Note 5
71 113 q q Note 5
72 114 r r Note 5
73 115 s 5 Note 5
74 116 t 1 Note 5
75 117 u u Note 5
76 118 v v Note 5
7 118 w W Note 5
78 120 X X Note 5
79 121 y Y Note 5
TA | 122 z z Note 5
7B | 123 { { Shift
7G | 124 i i Shift
7D | 125 } } Shift
7E 126 ~ ~ Shift
7F | 127 JAN Ctrl-

5-6 oADGLOOOODOOOOOOOOOD OO0DOO:

Value As Characters

Hex | Dec | Symbol Keystrokes Notes

80 | 128 o] Alt 128 Note &
81 | 129 o Alt 129 Note &
82 | 130 & Alt 130 Note 6
83 | 131 a Alt 131 Note 6
84 | 132 i Alt 132 Note &
85 | 133 a Alt 133 Note 6
86 | 134 a Alt 134 Note 6
&7 | 135 [ Alt 135 Note &
88 | 136 & Alt 136 Note &
89 | 187 é Alt 137 Note 6
ga | 138 & Alt 138 Note &
8B | 139 i Alt 138 Note &
8C | 140 i Alt 140 Note 6
8D | 141 i Alt 141 Note &
8E | 142 A Alt 142 Note 6
8F | 143 A Alt 143 Note 6
90 | 144 E Alt 144 Note 6
a1 145 = Alt 145 Note &
gz | 146 &£ Alt 146 Note 6
a3 | 147 8 Alt 147 Note &
a4 | 148 ] Alt 148 Note 6
95 | 149 o Alt 149 Note 6
96 | 150 a Alt 150 Note 6
a7 | 181 U Alt 151 Note &
98 | 152 v Alt 152 Note 6
99 | 153 o] Alt 153 Note 6
ga | 154 0 Alt 154 Note &




oooobooboboobooondgd

Value As Characters
Hex | Dec | Symbel Keystrokes Notes
9B 155 ¢ Alt 155 Note 6
sc | 156 £ Alt 158 Note 6
sp | 157 ¥ Alt 157 Nate 6
gE | 158 Pt Alt 158 Note 6
oF | 158 K Alt 159 Note &
A0 | 160 a Alt 160 Note 6
A1 | 181 i Alt 161 Note 6
Az | 182 6 Alt 162 Note 6
A3 | 163 a Alt 183 Note 6
Ad | 164 # Alt 184 Note 6
A5 165 N Alt 185 Note 6
A 166 a Alt 166 Note 6
A7 | 167 o Alt 187 Note 6
A8 | 168 i Alt 168 Nate 6
Ag | 160 — Alt 169 Note 6
AA | 170 —/ Alt 170 Note &
AB | 171 Vs Alt 171 Note 6
AC | 172 Va Alt 172 Note 6
AD | 173 i Alt 173 Note 6
AE | 174 < Alt 174 Note 6
AF 175 = Alt175 Note 6
BO 178 Alt 176 Note 6
B || B Al 177 Note &
B2 | 178 g AlL178 Note 6
B3 | 179 Alt 179 Nate 6
B4 | 180 |— Alt 180 Note 6
B5 181 Alt 181 Note §
B6 | 182 _{ | Alt 182 Note 6

Value As Characters
Hex | Dec | Symbol Keystrokes Notes
B7 183 T Alt 183 Note 6
B8 184 Alt 184 Note 6
B9 185 Alt 185 Note 6
BA | 186 Alt 186 Note 8
BB | 187 — Alt 187 Note 8
1
BC | 188 _I Alt 188 Naote 6
BD | 189 | | Alt 189 Naote 6
BE | 190 :l Alt 190 Note 6
BF 191 ] Alt 191 Note 6
Co 192 |— Alt 192 Note 6
C1 193 I Alt 193 Note 6
Ccz2 194 Alt 194 Note 6
C3 195 Alt 195 Note 6
Cc4 | 196 Alt 196 Note &
C5 197 Alt 197 Note 6
C6 198 Alt 198 Note 6
C7 199 — Alt 199 Note 6
c8 200 | Alt 200 Note 6
1] 201 Alt 201 Note 6
CA | 202 Alt 202 Note 6
CB | 203 — — Alt 203 Note 6
| —
CC | 204 Alt 204 Note 6
CD | 205 Alt 205 Nate 6
— ]
CE 206 Alt 206 Note 6
_|| ]
CF 207 Alt 207 Note 6
DO | 208 | 1 Alt 208 Note 6

050 0O0O0O0OO0oOooooo

S-7



gbooobooboobgoooooboo

Value As Characters
Hex | Dec | Symbol Keystrokes Notes
EC | 236 @0 Alt 238 Note 6
ED | 237 [ Alt 237 Note 6
EE 238 € Alt 238 Note 6
EF | 239 n Alt 239 Note 6
Fo | 240 = Alt 240 Note 6
F1 241 * Alt 241 Note 6
F2 | 242 = Alt 242 Note &
F3 | 243 < Alt 243 Note &
F4 | 244 [\ Alt 244 Note 6
F5 | 245 J Alt 245 Note 8
F6 246 + Alt 246 Note 8
F7 247 == Alt 247 Note 8
F8 | 248 o Alt 248 Note &
Fo | 248 ® Alt 249 Note &
Fa | 250 . Alt 250 Note &
FB | 251 I Alt 251 Note &
FC | 252 n Alt 252 Note &
FD | 253 2 Alt 253 Note 6
FE | 254 [ ] Alt 254 Note &
FF | 255 | BLANK Alt 255 Note &

Value As Characters

Hex | Dec | Symbol Keystrokes | Notes

D1 | 208 I Alt 209 Note 6
D2 | 210 T Alt 210 Note 6
D3 | 211 I—I— Alt 211 Note &
pa | 212 |: Al 212 Note &
D5 | 213 ,: Alt 213 Note 6
D6 | 214 Alt 214 Note 6
D7 | 215 Alt215 Note 6
D8 | 216 Alt 216 Note 6
po | 217 | Al 217 Nete 6
DA | 218 Alt 218 Note 6
DE | 219 Alt 219 Note 6
DC | 220 Alt 220 Note 6
DD | 221 Alt 221 Note B
DE | 222 Alt 222 Note B
DF 293 Alt 223 Note 6
EO 224 o Alt 224 Note 6
E1 | 225 B Alt225 Note 6
E2 | 206 r Alt 226 Note B
E3 297 T Alt 227 Nate 6
E4 208 z Alt 228 Nate 6
E5 | 229 &} Alt 229 Note 6
E6 | 230 B Alt 230 Note 6
E7 | 231 ¥ Alt 231 Note &
Fs | 232 @ Alt 232 Note &
ES | 233 0 Alt 233 Note 6
EA | 234 Q Alt 234 Note 6
EB | 235 & Alt 235 Note 6

5-8 oADGLOUOODODOOODODOOOOOD OOOOO:
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Keyboard
Model

IBM 5576-A01
IBM 101
OADG 109
OADG 104
OADG 109A

Yes : Supported

Scan Code Set
1 2
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes

Yes
Yes
Yes
Yes
Yes
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Key Number

© 00N O~ WNBRE

NRNRNNNNNNRRRRRRRRR R
NoO o WNPOOWOONOO OGP~ WDNEO

28
29(Reserved)
30
31
32

ERLE

37
38
39
40
41
12
43
44
45(Reserved)
46
47
48

Make Code

29
02
03
04
05
06
07
08
09
0A
0B
ocC
oD
7D
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
2B
3A
1E
1F
20
21
22
23
24
25
26
27
28
2B
1C
2A
56
2C
2D
2E

Break Code

A9

FRXA

87
88
89
8A
8B
8C
8D
FD
8E
8F
90
91
92
93
94
95
96
97
98
99
9A
9B
AB
BA
9E
9F
A0
Al
A2
A3
A4
A5
A6
A7
A8
AB
9C
AA
D6
AC
AD
AE

Key Number

49
50
51
52
53
54
55
56
57
58
60
61
62
64
90
91
92
93
96
97
98
99
100
101
102
103
104
105
106
108
110
112
113
114
115
116
117
118
119
120
121
122
123
125
131
132
133

Make Code

2F
30
31

32
33
34
35
73
36
1D
38
39

EO0 38
EO 1D

47
4B
4F

4C

52
37
49
4D
51
53
4A
4E
EO 1C
01
3B
3C
3D
3E
3F
40
41
42

57

46
7B
79
70

Break Code

AF
BO
Bl
B2
B3
B4
B5
F3
B6
9D
B8
B9
EO B8
EO 9D
C5
Cc7
CB
CF
C8
cC
DO
D2
B7
C9
CD
D1
D3
CA
CE
EO 9C
81
BB
BC
BD
BE
BF
Co
C1
Cc2
C3

D7
D8
C6
FB
F9
FO

0O A-12 000000000 O0O0O0O0OO1(1/6)

A-14 oOADGLOOOODOODCOOODOOD 0OODOO:




goboobooobooooboobooon

000000000O00ooo(Crl, Alt, Shif)ONum Lock (0000000 D0D0D0OO0OOOOOOOO
gboboooooooboobobobob
00000000000000000000000000000000((EChODD00D00O000n0

oooo
Base Casg, or
Key Shift+Num Lock Shift Case Num Lock on
No. M ake/Break M ake/Break M ake/Break
75 EO 52 EO AA EO 52 EO 2A EO 52
/EQ D2 /EO D2 EO 2A* /EO D2 EO AA
76 EO0 53 EO AA EO 53 EO 2A EO 53
/EO D3 /EO D3 EO 2A* /EO D3 EO AA
79 EO 4B EO AA EO 4B EO 2A EO 4B
/EO CB /EO CB EO 2A* /EO CB EO AA
80 EO 47 EO AA EO 47 EO 2A EO 47
/EQ C7 /EQ C7 EO 2A* /EO C7 EO AA
81 EO 4F EO AA EO 4F EO 2A EO 4F
/EO CF /EO CF EO 2A* /EO CF EO AA
83 EO 48 EO AA EO 48 EO 2A EO 48
/EO C8 /EO C8 EO 2A* /EO C8 EO AA
84 EO0 50 EO AA EO 50 EO 2A EO 50
/EO DO /EO DO EO 2A* /EO DO EO AA
85 EO 49 EO AA EO 49 EO 2A EO 49
/EO C9 /EO C9 EO 2A* /EO C9 EO AA
86 EO 51 EO AA EO 51 EO 2A EO 51
/EQ D1 /EO D1 EO 2A* /EQO D1 EO AA
89 EO 4D EO AA EO 4D EO 2A EO 4D
/EO CD /EO CD EO 2A* /EO CD EO AA

* |f the left Shift key is held down, the AA/2A shift break and make is sent with the other scan codes. If
the right Shift key is held down, B6/36 is sent. If both Shift keys are down, both sets of codes are sent
with the other scan code.

0 A-13. 00000D0DO0O0OO0OOOoo1(2/6)

95

Key
No.

Scan Code

M ake/Break

EO 35/E0 B5
* |f the left Shift key is held down, the AA/2A shift break and make is sent with the other scan codes. If
the right Shift key is held down, B6/36 is sent. If both Shift keys are down, both sets of codes are sent
with the other scan code.

Shift Case Make/Break

EO AA EO 35/E0 B5 EO 2A*

0 A-14 000000000 O0O0OO0O01(3/6)

O0OA. 00O00O00DO0O0ODOOOOO

A-15



gbooobgoobobooboobgoo

Key Scan Code Ctrl Case, Shift Case Alt Case
No. M ake/Break M ake/Break M ake/Break
124 EO 2A EO 37 EO 37/E0 B7 54/D4

/EQ B7 EO AA

0 A-15 000000000000001(4/76)

Key Make Code Ctrl Key Pressed

No.

126* E1 1D 45 E1 9D C5 EO 46 EO C6

* This key is not typematic. All associated scan codes occur on the make of the key.

0 A-16. 000000000O00ODODOO1(5/6)

Make Code Break Code

oooo 1 EO 5B EO DB
oooo 2 EO 5C EO DC
oooo 3 EO 5D EO DD

0 A-17.00000000000ODOOO1(6/6)

A-16 OADGLOOODODODOOOOODODOOOD D0OO0O:
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Al4 ODO0ODOODOOZ2

0000000800000 000000000000000UO0000DUO0O00U0ooOooUoOon
ooo

000000000000000000000000000 (Breake code prefix FOhO OO OO OO
gboooooooobo

000000000200000000000000000000000000O00O00O0A0 (FOoh)
00020000000000000O000OoOO0
gbooboooooooboboboobooooboboboboooo

A-1800000A-1800 0000000000000 0UO0O0O00DO0OO0O0O00O0O0DUODOOOOO
gooooooo

O0A. 0oooooooooooo A-17
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Key Number

© 00N O~ WNBRE

NRNRNNNNNNRRRRRRRRR R
NoO o WNPOOWOONOO OGP~ WDNEO

28
29(Reserved)
30
31

32
33
34
35
36
37
38
39
40
41
12
43
44
45(Reserved)
46

47
48

Make Code

OE
16
1E
26
25
2E
36
3D

3E
46
45
4E
55
6A
66
0D
15
1D
24
2D

2C
35

3C
43
44
4D
54

5B
5D
58
1C
1B
23
2B
34
33
3B
42
4B
4C
52
5D
5A
12
61
1A
22
21

Break Code

FO OE
FO 16
FO 1E
FO 26
FO 25
FO 2E
FO 36
FO 3D
FO 3E
FO 46
FO 45
FO 4E
FO 55
FO 6A
FO 66
FO OD
FO 15
FO 1D
FO 24
FO 2D
FO 2C
FO 35
FO 3C
FO 43
FO 44
FO 4D
FO 54
FO 5B
FO 5D
FO 58
FO 1C
FO 1B
FO 23
FO 2B
FO 34
FO 33
FO 3B
FO 42
FO 4B
FO 4C
FO 52
FO 5D
FO 5A
FO 12
FO 61
FO 1A
FO 22
FO 21

Key Number

49
50
51
52
53
54
55
56
57
58
60
61
62
64
90
91
92
93
96
97
98
99
100
101
102
103
104
105
106
108
110
112
113
114
115
116
117
118
119
120
121
122
123
125
131
132
133

Make Code

2A
32
31
3A
41
49
4A
51
59
14
11
29
EO 11
EO 14
7
6C
6B
69
75
73
72
70
7C
7D
74
A
71
7B
79
EO 5A
76
05
06

oc
03
0B

0A
01
09
78
07
7E
67

13

Break Code

FO 2A
FO 32
FO 31
FO 3A
FO 41
FO 49
FO 4A
FO 51
FO 59
FO 14
FO 11
FO 29
EO FO 11
EO FO 14
FO 77
FO 6C
FO 6B
FO 69
FO 75
FO 73
FO 72
FO 70
FO 7C
FO 7D
FO 74
FO 7A
FO 71
FO 7B
FO 79
EO FO 5A
FO 76
FO 05
FO 06
FO 04
FO OC
FO 03
FO OB
FO 83
FO OA
FO 01
FO 09
FO 78
FO 07
FO 7E
FO 67
FO 64
FO 13

0O A-18 000O0ODODOOOOOODOO2(1/6)

A-18 OADGLHOOOODODOOOOOOOOOD O0OOO0O0:
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000000000O00ooo(Crl, Alt, Shif)ONum Lock (0000000 D0D0D0OO0OOOOOOOO
gboboooooooboobobobob

00000000000000000000000000000000((EChODD00D00O000n0

ooo
Key Base Casg, or
No. Shift+Num Lock Shift Case Num Lock on
M ake/Break M ake/Break M ake/Break

75 EO 70 EO FO 12 EO 70 EO 12 EO 70

/EQ FO 70 /EQ FO 70 EO 12* /EQ FO 70 EO FO 12
76 EO 71 EO FO 12 EO 71 EO 12 E0 71

/EQO FO 71 /EQ FO 71 EO 12* /EO FO 71 EO FO 12
79 EO 6B EO FO 12 EO 6B EO 12 EO 6B

/EO FO 6B /EQ FO 6B EO 12* /EO FO 6B EO FO 12
80 EO0 6C EO FO 12 EO 6C EO 12 EO 6C

/EQ FO 6C /EQ FO 6C EO 12* /EO FO 6C EO FO 12
81 EO0 69 EO FO 12 EO 69 EO 12 EO 69

/EO FO 69 /EO FO 69 EO 12* /EO FO 69 EO FO 12
83 EO 75 EO FO 12 EO 75 EO 12 EO 75

/EQ FO 75 /EQ FO 75 EO 12* /EQ FO 75 EO FO 12
84 EO 72 EO FO 12 EO 72 EO 12 EO 72

/EQ FO 72 /EQ FO 72 EO 12* /EO FO 72 EO FO 12
85 EO 7D EO FO 12 EO 7D EO 12 EO 7D

/EQ FO 7D /EQ FO 7D EO 12* /EO FO 7D EO FO 12
86 EO 7A EO FO 12 EO 7A EO0 12 EO 7A

/EQ FO 7A /EQ FO 7A EO 12* /EO FO 7A EO FO 12
89 EO 74 EO FO 12 EO 74 EO 12 EO 74

/EO FO 74 /EQ FO 74 EOQ 12* /EO FO 74 EQ FO 12
* |f the left Shift key is held down, the FO 12/12 shift break and make is sent with the other scan codes.
If the right Shift key is held down, FO 59/59 is sent. If both Shift keys are down, both sets of codes are
sent with the other scan code.

0 A-19. 000000DO00O00O0ODOD2(2/6)

Key Scan Code M ake/Break Shift Case Make/Break

No.

95 EO 4A/EQ FO 4A EO FO 12 EO 4A/EQ FO 4A EO 12*

* The left Shift key is held down, the FO 12/12 shift break and make is sent with the other scan codes. If
the right Shift key is held down, FO 59/59 is sent. If both Shift keys are down, both sets of code are sent
with the other scan code.

0O A-20 0000000000O0000O2(3/6)

O0OA. ooooooooooooo A-19



gbooobgoobobooboobgoo

Key Scan Code Ctrl Case, Shift Case Alt Case

No. M ake/Break M ake/Break M ake/Break

124 EO 12 EO 7C EO 7C/EO FO 7C 84/F0 84
/EQ FO 7C EO FO 12

0 A-21. 00000000O0O0O0ODODOO2(4/76)

Key Make Code Ctrl Key Pressed
No.
126* E114 77 E1 FO 14 FO 77 EO 7E EO FO 7E

* This key is not typematic. All associated scan codes occur on the make of the key.

0 A-22.000000000000002(5/76)

Make Code Break Code

oooo 1 EO 1F EO FO 1F
oooo 2 EO 27 EO FO 27
oooo 3 EO 2F EO FO 2F

0 A-23. 00000000000DOOO2(6/6)
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AlS5 0ODOOD0DOODOOO3

0000000080 0000000000000000000U0000DU000U0ooOoUoOO
gooo

000000000000000000000000000 (Breake code prefix FO)OOODOOOOO
gooooooon

000000000200000000000000000000000000O00O00O0A0 (FOoh)

00020000000000000O000OoOO0
gbooboooooooboboboobooooboboboboooo

0A-240000000000000000000O00O00O0DO0O0OO0O0O0UOO0O0OUOOO0OD
oo

Key Number Make Code Break Code Default Key State
1 OE FO OE Typematic
2 16 FO 16 Typematic
3 1E FO 1E Typematic
4 26 FO 26 Typematic
5 25 FO 25 Typematic
6 2E FO 2E Typematic
7 36 FO 36 Typematic
8 3D FO 3D Typematic
9 3E FO 3E Typematic

10 46 FO 46 Typematic
11 45 FO 45 Typematic
12 4E FO 4E Typematic
13 55 FO 55 Typematic
14 5D FO 5D Typematic
15 66 FO 66 Typematic
16 oD FO OD Typematic
17 15 FO 15 Typematic
18 1D FO 1D Typematic
19 24 FO 24 Typematic
20 2D FO 2D Typematic
21 2C FO 2C Typematic
22 35 FO 35 Typematic
23 3C FO 3C Typematic
24 43 FO 43 Typematic
25 44 FO 44 Typematic
26 4D FO 4D Typematic
27 54 FO 54 Typematic
28 5B FO 5B Typematic
29(Reserved) 5C FO 5C Typematic
30 14 FO 14 Make/Break
31 1C FO 1C Typematic
32 1B FO 1B Typematic
33 23 FO 23 Typematic
34 2B FO 2B Typematic
35 34 FO 34 Typematic
36 33 FO 33 Typematic
37 3B FO 3B Typematic
38 42 FO 42 Typematic
39 4B FO 4B Typematic
40 4C FO 4C Typematic
41 52 FO 52 Typematic
42 53 FQ 53 Typematic

O0OA. Doooooooooooo A-21
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Key Number Make Code Break Code Default Key State
43 5A FO 5A Typematic
44 12 FO 12 Make/Break
45(Reserved) 13 FO 13 Typematic
46 1A FO 1A Typematic
47 22 FO 22 Typematic
48 21 FO 21 Typematic
49 2A FO 2A Typematic
50 32 FO 32 Typematic
51 31 FO 31 Typematic
52 3A FO 3A Typematic
53 41 FO 41 Typematic
54 49 FO 49 Typematic
55 4A FO 4A Typematic
56 51 FO 51 Typematic
57 59 FO 59 Make/Break
58 11 FO 11 Make/Break
60 19 FO 19 Make/Break
61 29 FO 29 Typematic
62 39 FO 39 Make only
64 58 FO 58 Make only
75 67 FO 67 Make only
76 64 FO 64 Typematic
79 61 FO 61 Typematic
80 6E FO 6E Make only
81 65 FO 65 Make only
83 63 FO 63 Typematic
84 60 FO 60 Typematic
85 6F FO 6F Make only
86 6D FO 6D Make only
89 6A FO 6A Typematic
920 76 FO 76 Make only
91 6C FO 6C Make only
92 6B FO 6B Make only
93 69 FO 69 Make only
95 7 FO 77 Make only
96 75 FO 75 Make only
97 73 FO 73 Make only
98 72 FO 72 Make only
99 70 FO 70 Make only

100 7E FO 7E Make only
101 7D FO 7D Make only
102 74 FO 74 Make only
103 7A FO 7A Make only
104 71 FO 71 Make only
105 84 FO 84 Make only
106 7c FO 7C Typematic
108 79 FO 79 Make only
110 08 FO 08 Make only
112 07 FO 07 Make only
113 OF FO OF Make only
114 17 FO 17 Make only
115 1F FO 1F Make only
116 27 FO 27 Make only
117 2F FO 2F Make only
118 37 FO 37 Make only
119 3F FO 3F Make only
120 47 FO 47 Make only
121 4F FO 4F Make only
122 56 FO 56 Make only
123 S5E FO 5E Make only

A-22 OADGOOOOODODOOOOOOOOD O0OO0O0;
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Key Number Make Code Break Code
124 57 FO 57
125 5F FO 5F
126 62 FO 62
131 85 FO 85
132 86 FO 86
133 87 FO 87

Default Key State

Make only
Make only
Make only
Make only
Make only
Make only

0 A-24 000000000 O0OOOO0OO3(1/2)

Make Code Break Code
oooo 1l 8B FO 8B
oooog 2 8C FO 8C
oooo 3 8D FO 8D

Default Key State

Make only
Make only
Make only

0 A-25. 000000000000003(2/72)

O0OA. 00O00O00DO0O0ODOOOOO
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oooao joooo000ooooooo dooo0o0oOoOoooooo
Make-code Break-code Make-code Break-code

1 76 FO0-76 01 81
2 16 FO-16 02 82
3 1E FO-1E 03 83
4 26 F0-26 04 84
5 25 FO0-25 05 85
6 2E FO-2E 06 86
7 36 F0-36 07 87
8 3D FO-3D 08 88
9 3E FO-3E 09 89
10 46 FO0-46 0A 8A
11 45 F0-45 0B 8B
12 4E FO-4E oC 8C
13 55 FO-55 oD 8D
14 5D FO-5D 2B AB
15 66 F0-66 OE 8E
16 0D F0-0D OF 8F
17 15 FO-15 10 90
18 1D FO-1D 11 91
19 24 F0-24 12 92
20 2D FO-2D 13 93
21 2C Fo-2C 14 94
22 35 F0-35 15 95
23 3C FO-3C 16 96
24 43 F0-43 17 97
25 44 FO0-44 18 98
26 4D F0-4D 19 99
27 54 FO-54 1A 9A
28 5B FO-5B 1B 9B
29

30 14 FO-14 1D 9D
31 1C Fo-1C 1E 9E
32 1B FO0-1B 1F 9F
33 23 F0-23 20 A0
34 2B FO0-2B 21 Al
35 34 FO-34 22 A2
36 33 FO0-33 23 A3
37 3B FO0-3B 24 Ad
38 42 F0-42 25 A5
39 4B F0-4B 26 A6
40 4C FO-4C 27 A7
41 52 F0-52 28 A8
42 OE FO-0E 29 A9
43 5A FO-5A 1C 9C
44 12 F0-12 2A AA
45

46 1A FO-1A 2C AC
a7 22 F0-22 2D AD
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Make-code Break-code Make-code Break-code
48 21 FO0-21 2E AE
49 2A FO-2A 2F AF
50 32 F0-32 30 BO
51 31 F0-31 31 B1
52 3A FO-3A 32 B2
53 41 FO0-41 33 B3
54 49 F0-49 34 B4
55 4A FO-4A 35 B5
56 61 F0-61 56 D6
57 59 F0-59 36 B6
58 58 F0-58 3A BA
59
60 11 FO-11 38 B8
61 29 F0-29 39 B9
62 EO-11 EO-FO-11 EO0-38 EO-B8
63
64 EO-14 EO-F0-14 EO-1D E0-9D
65
66
67
68
69
70 17 FO-17 5A DA
71 1F FO-1F 5B DB
72
73
74
75 EO-70 EO-FO-70 EO0-52 EO0-D2
EO0-F0-12-E0-70 EO0-F0-70-E0-12 EO0-AA-E0-52 EO0-D2-E0-2A
(Shift Case) (Shift Case)
EO0-12-E0-70 EO0-FO0-70-E0-F0-12 EO-2A-E0-52 EO-D2-E0-AA
(Num Lock ON) (Num Lock ON)
76 EO-71 EO-FO-71 EO0-53 EO-D3
EO0-F0-12-E0-71 EO-F0-71-E0-12 EO0-AA-E0-53 EO0-D3-E0-2A
(Shift Case) (Shift Case)
EO-12-E0-71 EO-FO-71-E0-F0-12 EO-2A-E0-53 EO-D3-E0-AA
(Num Lock ON) (Num Lock ON)
77
78
79 E0-6B EO0-F0-6B EO0-4B EO-CB
EO-F0-12-E0-6B EO0-F0-6B-E0-12 EO-AA-E0-4B EO-CB-E0-2A
(Shift Case) (Shift Case)
EO0-12-E0-6B EO0-F0-6B-E0-F0-12 EO0-2A-E0-4B EO-CB-EO0-AA
(Num Lock ON) (Num Lock ON)
80 E0-6C EO-F0-6C EO0-47 EO-C7
EO-F0-12-E0-6C EO-F0-6C-E0-12 EO-AA-E0-47 EO-C7-E0-2A
(Shift Case) (Shift Case)
EO0-12-E0-6C EO-F0-6C-E0-F0-12 EO0-2A-E0-47 EO-C7-E0-AA
(Num Lock ON) (Num Lock ON)
81 EO0-69 EO0-F0-69 EO-4F EO-CF

00B. AXOOOOO
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Make-code Break-code Make-code Break-code
EO-F0-12-E0-69 EO0-F0-69-E0-12 EO-AA-EO-4F FO-CF-E0-2A
(Shift Case) (Shift Case)
E0-12-E0-69 EO0-F0-69-E0-F0-12 EO0-2A-E0-4F EO-CF-EO0-AA
(Num Lock ON) (Num Lock ON)
82
83 EO-75 EO-FO-75 EO0-48 EO-C8
EO0-F0-12-E0-75 EO0-F0-75-E0-12 EO0-AA-E0-48 EO0-C8-E0-2A
(Shift Case) (Shift Case)
EO0-12-E0-75 EO0-F0-75-E0-F0-12 EO0-2A-E0-48 EO0-C8-E0-AA
(Num Lock Case) (Num Lock ON)
84 EO-72 EO0-F0-72 EO-50 EO-DO
EO0-F0-12-E0-72 EO0-F0-72-E0-12 EO0-AA-E0-50 EO0-DO-E0-2A
(Shift Case) (Shift Case)
EO0-12-E0-72 EO0-F0-72-E0-F0-12 EO0-2A-E0-50 EO0-DO-EO0-AA
(Num Lock ON) (Num Lock ON)
85 EO-7D EO-FO-7D EO0-49 EO-C9
EO0-F0-12-E0-7D EO0-F0-7D-E0-12 EO0-AA-E0-49 EO0-C9-E0-2A
(Shift Case) (Shift Case)
EO0-12-E0-7D EO-F0-7D-E0-F0-12 EO0-2A-E0-49 EO0-C9-E0-AA
(Num Lock ON) (Num Lock ON)
86 EO-7A EO-FO-7A EO-51 EO-D1
EO-F0-12-E0-7A EO-FO-7A-E0-12 EO0-AA-EO-51 EO0-D1-E0-2A
(Shift Case) (Shift Case)
EO0-12-E0-7A EO-FO-7A-E0-F0-12 EO0-2A-E0-51 EO0-D1-E0-AA
(Num Lock ON) (Num Lock ON)
87
88
89 EO-74 EO-FO-74 EO0-4D EO-CD
EO0-F0-12-E0-74 EO0-F0-74-E0-12 EO-AA-E0-4D EO-CD-EO0-AA
(Shift Case) (Shift Case)
EO0-12-E0-74 EO0-F0-74-E0-F0-12 EO0-2A-E0-4D EO-CD-EO0-AA
(Num Lock ON) (Num Lock ON)
90 77 FO-77 45 C5
91 6C F0-6C 47 c7
92 6B F0-6B 4B CB
93 69 F0-69 4F CF
94
95 EO0-4A EO-F0-4A EO-35 EO-B5
EO-F0-12-E0-4A EO-F0-4A-E0-12 EO0-AA-E0-35 EO0-B5-E0-2A
(Shift Case) (Shift Case)
96 75 FO-75 48 Cc8
97 73 FO-73 4C CcC
98 72 FO-72 50 DO
99 70 FO-70 52 D2
100 7C FO-7C 37 B7
101 7D FO-7D 49 C9
102 74 FO-74 4D CD
103 A FO-7A 51 D1
104 71 FO-71 53 D3
105 7B FO-7B 4A CA

B-6 oADGoOOOODOOODOOOOOOD DOOOO:
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Make-code Break-code Make-code Break-code
106 79 FO-79 4E CE
107
108 EO-5A EO-FO-5A EO-1C E0-9C
109
110 27 FO-27 5C DC
111
112 05 F0-05 3B BB
113 06 F0-06 3C BC
114 04 F0-04 3D BD
115 ocC FO-0C 3E BE
116 03 F0-03 3F BF
117 0B F0-0B 40 Co
118 83 FO0-83 41 C1
119 0A FO-0A 42 Cc2
120 01 FO-01 43 C3
121 09 F0-09 44 C4
122 78 FO-78 57 D7
123 07 FO-07 58 D8
124 E0-12-E0-7C EO-F0-7C-EO-F0-12 E0-2A-E0-37 EO0-B7-EO0-AA
EO-7C EO-FO-7C E0-37 EO0-B7
(CTRL or SHIFT (CTRL or SHIFT
Case) Case)
84 FO0-84 54 D4
(ALT Case) (ALT Case)
125 7E FO-7E 46 C6
126 E1-14-77-E1-F0-14-FO0-77 E1-1D-45-E1-9D-C5
EO-7E-EO-FO-7E E0-46-E0-C6
(CTRL Pressed) (CTRL Pressed)

0 B-3.00000000000000

000 OONo.=79100000000000000

goooo gooon
Make EO-F0-12-E0-70 EO-F0-59-E0-70
Break EO-F0-70-E0-12 EO-F0-70-E0-59

gboooooooboobobobooboooonog

Make EO-F0-12-E0-F0-59-E0-70
Break EO-FO-70-E0-59-E0-12
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Cl2 O000OOOOOOO

SCAN CODE SCAN CODE
K#EY KEYTOP K#EY KEYTOP
Make Break Make Break

1 Esc 01 81 58 Caps Lock 3A BA

2 110 02 82 60 Alt 38 B8

3 200 03 83 61 Space 39 B9

4 3#00 04 84 62 oo EO-38 EO-B8

5 43500 05 85 64 oo EO-1D E0-9D

6 5500 06 86 75 Insert E0-52 E0-D2

7 6°0 0 07 87 (S) E0-AA-E0-52 E0-D2-E0-2A

8 780 O 08 88 (N) E0-2A-E0-52 E0-D2-E0-AA

9 8+ 0 09 89 76 Delete E0-53 E0-D3

10 9(0 O 0A 8A (S) EO-AA-EO-53 EO-D3-E0-2A
11 0)00 0B 8B (N) EO-2A-E0-53 EO-D3-EO-AA
12 -_0O 0C 8C 79 -~ EO-4B EO-CB

13 =+0J 0D 8D (S) EO-AA-E0-4B EO-CB-EO0-2A
14 ¥|- 2B AB (N) EO-2A-E0-4B EO-CB-EO-AA
15 -~ OE 8E 80 Home E0-47 EO-C7

16 OF 8F (S) E0-AA-E0-47 E0-C7-E0-2A
17 QD 10 90 (N) EO-2A-E0-47 EQ-C7-EO-AA
18 Wo 11 91 81 End EO-4F EO-CF

19 EO DO 12 92 S) EO-AA-EO-4F EO-CF-E0-2A
20 RO 13 93 (N) EO-2A-EO-4F EO-CF-EO-AA
21 TO 14 94 83 t EO-48 EO-C8
22 YO 15 95 (S) EO-AA-E0-48 EO-C8-E0-2A
23 uo 16 96 (N) EO-2A-E0-48 EO-C8-E0-AA
24 10 17 97 84 | EO-50 EO-DO
25 (o]m] 18 98 (S) EO-AA-E0-50 EO-DO-EO-2A
26 PO 19 99 (N) E0-2A-EQ-50 E0-DO-E0-AA
27 [{ 1A 9A 85 Page Up E0-49 E0-C9
28 110 1B 9B (S) E0-AA-E0-49 E0-C9-E0-2A
30 Ctrl 1D 9D (N) EO-2A-E0-49 EQ-C9-EO-AA
31 AO 1E 9E 86 Page Down EO-51 EQ-D1
32 NE 1F 9F (S) EO-AA-E0-51 EO-D1-EO-2A
33 DO 20 A0 (N) EO-2A-E0-51 EO-D1-EO-AA
34 FO 21 Al 89 — EO-4D EO-CD
35 GO 22 A2 (S) EO-AA-EO-4D EO-CD-EO-2A
36 HO 23 A3 (N) EO-2A-E0-4D EO-CD-EO0-AA
37 J0 24 A4 90 Num Lock 45 C5
38 KO 25 A5 91 7 Home 47 Cc7
39 Ld 26 A6 92 4 < 4B CB
40 5:0 27 A7 93 1 End AF CF
41 g 28 A8 95 / E0-35 EQ-B5
42 Yoo 29 A9 (S) EO-AA-EO-35 EO-B5-E0-2A
43 Enter 1C 9C 96 8 1 48 c8
44 Shift(O) 2A AA 97 5 4c cC
46 00 2C AC 98 2 50 DO
47 XO 2D AD 99 0 Ins 52 D2
48 co 2E AE 100 * 37 7
49 VO 2F AF 101 | 9 PgUp 49 9
50 BO 30 BO 102 6 — 4D cb
51 NOD 31 Bl 103 3 PgDn 51 D1
52 MO 32 B2 104 . Del 53 D3
53 ,<0 0O 33 B3 105 - 4A CA
54 >00 34 B4 106 + AE CE
55 /200 35 B5 108 Enter EO-1C E0-9C
56 ¥| O 56 D6 110 ooo 5C DC
57 Shift(O) 36 B6 112 F1 3B BB

oocC. J-310@ooog
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SCAN CODE
KEY KEYTOP
Make Break
113 F2 3C BC
114 F3 3D BD
115 F4 3E BE
116 F5 3F BF
117 F6 40 co
118 F7 41 C1
119 F8 42 C2
120 F9 43 C3
121 F10 44 C4
122 F11 57 D7
123 F12 58 D8
124 Print EQ-2A-E0Q-37 E0-B7-E0-AA
Screen
(CIS)| Ctrl+Print EQ-37 EQ-B7
Screen
(A) SysRq 54 D4
125 Scroll 46 Cé
Lock
126 Pause E1-1D-45 E1-9D-C5
©) Break E0-46 E0-C6
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