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ROM BIOS Listing

ROM BIOS Listing

This manual contains the ROM BIOS listing for the AT&T Personal Computer 6300 PLUS. The
Basic Input/Output System (BIOS) is located in the Read-Only Memory (ROM) on the PC 6300
PLUS motherboard. The ROM BIOS serves as an interface between the computer system and
the input/output devices connected to the system ports. The information supplied by the ROM
BIOS controls these devices. During normal operation, the ROM BIOS operates much like a
driver that is resident in the PC 6300 PLUS memory space.

The index that follows the listing lets you quickly locate specific information.

ROM BIOS Listing 1-1



ROM BIOS Listing

LIST :END LISTING HERE FOR LIST 1 - START FOR LIST 1

. MASM does not let you code a ‘jump intersegment direct’ instruction, so
. this macro simulates that instruction.

jmpf macro  argl,arg2 ;3 USAGE: jmpf seg,off
db OEAh
dw argz
dw arg1
endm

0000 BETA equ Oh .» non-zero for a beta test unit asm%
0001 G4T0D  equ 01h . non-zero for a GEN4 TOD fix%

= 0000 GEN3 EQU 0 ; NORMAL GEN 3 UNIT

= 0001 TOD EQU 1 ; GEN 4 TIME OF DAY CHIP INSTALLED
= 0002 NEWFLOP EQU 2 ; NEW FLOPPY CIRCUITRY INSTALLED
= 0004 DMACCEL EQU 4 ; DMA ACCELERATOR INSTALLED

0000 code segment public 'ROM’ ; link code segments first
assume cs:code, ds:nothing, es:nothing, ss:nothing

C000 ORG 0Co0oh
€000 flags data? proc
€000 00 chk lo db 0 . space for checksum of F000:C000 to FO0O:DFFF
c001 07 rom id db TOD or NEWFLOP or DMACCEL ; ROM identifier.
;rom id db 0 ; ROM identifier.
C002 E297 R rom mt dw mastab ; offset of mastab in ROM.
€004 flags data1 endp
€004 far calls proc far ; far call table: the user does a far call to
. FO00:COXX, a near call is done to the proper
. routine, and a far return back to the user.
extrn  bios install:near ;for w.d. hdu %
extrn  wx2_fmt:near ; for w.d. format in bios %
C004 E8 E548 R call DString ; F000:C004 (3 bytes per near call)
€007 (B ret ; (1 byte per far return)
C008 E8 ES55F R call DCrLf ; F000:C008
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cooB (B ret
C00C E8 ES6C R call DColon ; F000:C00C
COOF CB ret
C010 E8 E578 R call DHexLong ; F000:C010
C013 (B ret
Co14 E8 ES582 R call DHexWord ; F000:C014
co17 CB ret
C018 E8 E589 R call DHexByte ; F000:C018
Co1B CB ret
C01C E8 E596 R call DHexNib ; F000:C01C
CO1F CB ret
C020 E8 ES5AB R call DNum ; F000:C020
€023 CB ret
C024 E8 E5B3 R call DNumW ; F000:C024
€027 CB ret
C028 E8 E52A R call rom checksum ; F000:C028
C02B (B ret
C02C E8 E1CO R call rtc chk ; F000:C02C
CO2F CB ret
C030 E8 E22F R call memtst ; F000:C030
€033 CB ret
C034 E8 0000 E call bios install ; F000:C034%
€037 CB ret
€038 E8 0000 E call wx2_fmt ; F000:C038%
co3B (B ret
C03C D912 R dw offset banner m ; pointer to banner
CO3E 0000 aw 0 ; For aligning the copyright message.
C040 43 4F 50 59 52 49 db "COPYRIGHT (C)

47 48 54 20 28 43

29 20 20 20
C050 4F 4C 49 56 45 54 db "OLIVETTI 1984

54 49 20 31 39 38

34 20 20 20
€060 far calls endp
Coe0 code ends

;include flags.asm (this module)
C include sysdata.asm
C
C s
c
C NAME DATE ACTION
C ; ———— ——— meveee—
c 5
c
c ;
C Filename: sysdata.src
c
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C ; This is the port equate and system data definition module.
C (See flags.src for conditional assembly flags...)
C ;
C
C
O ittt
c ; Global Constants
C i-——mmmmmmmmmm o mmm oo —mmm— o e—m————— oo —-—— -
C
= 0000 C absO seg equ 00000h
= 0030 C stack seg equ 00030h
= 0040 C data seg equ 00040h
= B00O C para_mono equ 0B00Ch
= B800 C para graph equ 0B800h
= F000 C code seg equ 0F00Ch
C
= 0007 C BEL equ 007h
= 0008 C BS equ 008h
= 000D C CR equ 00Dh
= 000A C LF equ 00Ah
C
= 0000 C NUL equ 0
C
[ e
C PC6300 PLUS Addresses
£ - m e e e oo —— -
o
et ettt
C 18237A p_dma Controller Port Addresses
Ottt ettt
C
= 0000 C dma addr 0 equ 00h ; 16-bit address register - channel 0 - refresh
= 0001 C dma count 0 equ 01h ; 16-bit count register
= 0002 C dma addr 1 equ 02h ; 16-bit address register - channel 1 - not used
= 0003 C dma count 1 equ 03h ; 16-bit count register
= 0004 C dma addr 2 equ 04h ; 16-bit address register - channel 2 - FDU
= 0005 C dma count 2 equ 05h ; 16-bit count register
= 0006 C dma addr 3 equ 06h ; 16-bit address register - channel 3 - display
= 0007 C dma count 3 equ 07h ; 16-bit count register
o
= 0008 C dma status equ 08h ;  8-bit read status register
= 0008 C dma command equ 08h 8-bit write command register
= 0009 C dma request equ 09h 4-bit write request register
= 000A C dma mask bit equ 0Anh ;  4-bit (write) set/clear one mask register bit
= 000B C dma mode equ 0Bh ; 6-bit write mode register
= 000C C dma ff clr equ 0Ch ; (write) clear byte pointer flip/flop
= 000D C dma temp equ 0Dh ; 8-bit read temporary register
= 000D C dma master clr equ 0Bh (write) master clear command
= 000E C dma mask clr  equ OEh 4-bit (write) clear all mask register bits
= 000F C dma mask write equ OFh ;  4-bit write all mask register bits at once
C
= 0080 C dma segm 0 equ 080h ; RAM refresh - 4x4-bit high nibble segment port
= 0082 C dma segm 1 equ 082h  ; not used
= 0081 C dma segm 2 equ 081h ; FDU
= 0083 C dma segm 3 equ 083h ; display TEMP
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= 0004
= 0000
= 0058
= 0041
= 0056

= 0043

= 0000

= 0020
= 0021

= 0013

= 0008
= 0008

= 000D

O OO OO0

[or 2N ov BN on BN o BN ob BN eb BN an SN o I 90 20N o 2N oo T ov B oo B oo N on B o N a0 B o SN oo B o N o0 I o BN or K or B on 2NN op M oo ]

o oo

O OO0

o OO

OO OO OO0 0000000

; dma_command port:

dma cmd disable equ
dma cmd enable equ

dma mode 0 equ
dma_mode 1 equ
dma_mode 2 equ
dma_mode 3 equ

; dma mask bit port:

dma_unmask_o equ

004h

000h

058h

041h

056h

043h

bit #0: memory-to-memory/~1/0 enable

; bit #2: controller disable
; bit #3: compressed/"normal timing

bit #4: rotating/"fixed priority

; bit #5: extended/"late write selection
; bit #6: DREQ active low/"high
; bit #7. DACK active high/"low

; controller disable (bit #2) command

memory-to-I/0,controller enable,normal

; fixed priority, late write, DREQ/DACK

; channel 0, read, autoinitialize, inc-

rement, single mode for RAM refresh.

; channel 1, verify, autoinit disabled,
; increment, single mode for not used.

; channel 2, write, autoinitialize, inc-
; rement, single mode for FDU.

; channel 3, verify, autoinit disabled,
; increment, single mode for display.

bits #0-1: channel select
bit # 2. set/"clr mask bit (off/"on)

. turn on channel 0 for RAM refresh.

020h
021h

; 82594 ‘control’ port (A0 = 0)
; 82504 ‘data’  port (A0 = 1)

pic 0 equ
pic 1 equ
pic icw1 equ
pic icwe equ
pic icw3 equ
pic icw4 equ

008h
008h

00Dh

; ICW1 for both master & slave pic’s

bit #0

. bit #1

bit #2
(don't

1: ICW4 to follow (w/vector base)
1: single mode (no slaves or icw3)
0: call address interval of 8 bytes
care if 8086 mode -- always vectors 4

; byte interval)

bit #3 = 0: edge triggered

; interrupt vector base address (INTs 08h - OFh)
. if cascade mode , and IR3 is a

; slave,

; bit #0

bit #1

8259A 1is reprogrammed including icw3
1: 8086 mode
0: normal end of int

ROM BIOS Listing
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= 00FF

= 0020

= 0060
= 0061
= 0066

= 0040
= 0041
= 0042
= 0043

0036
0074
00B6

"

0000

0013

0266

OO OO0 OO0 0000

o OO

O O O O 00

OO OO OO0 0000 OO

O OO OO0 0O OO0

(ep]

OO O O 0O 0O 0O 0O 0O

; bit #2 = 1. specify master for buffered mode
; ( specifies slave for buffered mode )
; bit #3 = 1. buffered mode
; bit #4 = 0: not special fully nested
pic off msk equ OFFh ; pic interrupt mask bits (all interrupts off)
pic neoi equ 020h ; non-specific end-of-interrupt
pic seoi 0 equ 060h ; specific end-of-interrupt for IR0: 18254 p timer
pic seoi 1 equ 061h ; specific end-of-interrupt for IRO: i8041A kb
pic seoi 6 equ 066h ; specific end-of-interrupt for IR6: fdu
18254 p timer Port Addresses
p 8253 0 equ 040h ; 8254 p timer O - rtc interrupt - IR0 = INT 08h
p 8253 1 equ 041h ; 8254 p timer 1 - memory refresh p dma
p 8253 2 equ 042h ; 8254 p timer 2 - tone generator for speaker
p 8253 ctrl equ 043h ; 8254 p timer control port
18254 p timer Control Bytes
; bit #0 -> Binary Code Decimal (BCD) Enable
; bits #1-3 -> Mode (0-5) 000 Mode 0: Interrupt on Terminal Count
001 Mode 1: Programmable One-Shot
x10 Mode 2: Rate Generator
X11 Mode 3: Square Wave Rate Generator
; 100 Mode 4: Software Triggered Strobe
; 101 Mode 5: Hardware Triggered Strobe
; bits #4-5 -> Read/Load Instruction (0-3)
; bits #6-7 -> Select Counter (0-2)
t0cmd equ 036h ; 00 11011 0 -> p 8253 0, 1sb 1st, mode 3, no BCD
t1cmd equ 074h ; 0111010 0 -> p 8253 1, 1sb 1st, mode 2, no BCD
tecmd equ 0B6h ; 10 11 011 0 -> p 8253 2, 1sb 1st, mode 3, no BCD
; 18254 p timer Counts
; 8254 input is 1.2288 MHz (3.6864/3) or a period of 813.8 nsec = 0.814 usec
; Note: PC input is 1.19318 MHz or a period of 838.1 nsec = 0.838 usec
tOcount equ 0 ; = 65,536 -> (1,228,800 Hz)/(65,536) = 18.75 ints/sec
-> (1,193,180 Hz)/(65,536) = 18.21 ints/sec
;t1count equ 9 ; OLD refresh cycle = 9*(813.8 nsec) = 7.32 usec
t1count equ 19 ; REAL refresh cycle = 19*(813.8 nsec) = 15.5 usec
; < 15.625 usec minimum required. ( 1is 18 - safety??)
t2count equ 614 ; (1.2288 MHz)/(2*614) = 1.00 kHz tone

1-6
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= 0050
= 0052

= 0060
= 0061

= 0064

= 0062

= 0065
= 0066

= 0067

0080
00A0
3F60

O O O O 0O 0O O O 0O O OO

OO

[er B e I o> BN o BN er BN o B 5 B or N or B o BN or i @p

OO O

[or N v BN ob BN ¢ 20 30 BN o I o BN o BN ov BN v BN ov BN or BEE or BN o BN b BN o B ob B o B o B o B o B o BN o B o 2 o)

; 78530 Serial Communication Controller
; (8530 not used in the 6300 PLUS)
; (scc data x port addresses are indexed from the scc_ctl x
; port addresses. See com.scr) -
scc ctl a equ 050h ; write to SCC pointer register (0-Fh),
scc ctl b equ 052h ; then read or write from selected register.
; 8041 Keyboard Controller
p_kscan equ 060h
p ketrl equ 061h ; bit #7: reset interrupt pending
- ; bit #6: kb clock reset
; bit  #5: I/0 channel (NMI) enable
; bit  #4: RAM parity (NMI) enable
; bits #3 & #2: not used
; bit #1: speaker data
; bit  #0: speaker gate to p 8253 2
kb status equ 064h ; bit  #1: input buffer (ok to write byte)
- . bit #0: output buffer (byte to be read)
General Control Ports
ControlC equ 062h ; bit #7: Ram parity check.
; bit #6: 1/0 channel parity check.
; bit  #1: 80287 installed
CommControl equ 065h
sys conf a equ 066h ; bit #7: 27128/727256 ROM’s
; bit #6 - 0 = use indiginous HDU code.
; 1 = do not use indiginous HDU code.
; bit  #5: not used
; bit #4 - 0 = 80287 installed
; bits #3 - #0: RAM configuration
sys conf b equ 067h ; bits #7 - #6: (number of FDUs)-1
- ; bits #5 - #4: reserved for monitor type
; bit #3 Most significant bit for HDU
; table entry selection drive 80h
; bit #2 Most significant bit for HDU
; table entry selection drive 81h
; bit #1: - 0 = 48 tpi FDU on Drive 0
; - 1=96 tpi FDU
; bits #0 - 0 = 48 tpi FDU on Drive 1
- 1=96 tpi FDU
nmi enable equ 80h
nmi enable port equ  O0AOh
p_tFapce - equ 3F60h ;; trapce port for power on%%

;; reset -- above board fix%%

ROM BIOS Listing
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C
O ettt
C ; 58274A Clock Calendar
c
c ; (See calendar.src)
C - m o e
C
C mmmmmm e
c ; FDU & HDU Disk Driver Error Codes
C ;——=--mmmmmm -
o
= 0080 C time out equ 80h
= 0040 C seek error equ 40h
= 0020 C fdc error equ 20h
= 0010 C crc error equ 10h
= 0009 C dma seg error  equ 0%h
= 0008 C dma error equ 08h
= 0006 C media change equ 06h
= 0004 C sect not found equ 04h
= 0003 C write protect equ 03h
= 0002 C addr _mark error equ 02h
= 0001 C cmd error equ 01h
C
C sssssssasssssissssiiisiisiss FOUBQUATES 5issssssssssssasisssiisiisiiisiiss
C Controller constants
o
= 000C C fsrt4s equ 1100b  ; 48TPI Step Rate Time (6 ms @ 4 Mhz)
= 000E C fsrtoe equ 1110b  ; 96TPI Step Rate Time (4 ms @ 4 Mhz)
= 000F C f hut equ 1111b  ; Head Unload Time (480 ms @ 4 Mhz)
= 0001 C fhlt equ 1 ; Head Load Time (4 ms @ 4 Mhz)
= 0000 C f ndma equ 0 ; Not DMA bit (0 = dma on)
o
= 0025 C f motor wait equ 37 ; no. of RTC ticks before turning
C ; motor off. (f motor wait x 55ms)
C
= C f drive equ [bp+0] ; byte pointer.
= C f head equ [bp+1] ; byte pointer.
= C f numsecs equ [bp+2] ; byte pointer.
= C f command equ [bp+3] ; byte pointer.
= C f bufoff equ [bp+4] ; word pointer.
= C f secnum equ [bp+6] ; byte pointer.
= C foeyl equ [bp+7] ; byte pointer.
= C f real drive equ [bp+8] ; byte pointer.
c
c ; Floppy Disk port addresses
C
= 03F2 C f motor port equ 03F2h ; drive select port
= 03F4 C f nec status equ 03F4h  ; disk controller status port
= 03F5 C f nec data equ 03F5h  ; disk controller data port
o
o Floppy Disk commands
o
= 00E6 C f read cmd equ OE6h ; read data
= 00C5 C f write cmd equ 0C5h ; write data
= 004D C f format cmd equ 04Dh ; format
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0007
0008
0004
0003
000F

]

0201

03BC

0378

0278

03D4

o

03B4

C
C
C
C

OOO OO

[or 2N o BN o B o0 B o> BN o B o Bl or BN o> B o BN o0 B op BN v Bl op

O O O O O OO

OO OO0 OO0 oo

(ep]

OO O OO

f recal cmd equ 007h ; recalibrate
f snsint cmd equ 008n ; sense interrupt
f snsdrv_cmd equ 004h ; sense drive
f specify cmd equ 003h ; specify
f seek cmd equ 00Fh ; seek
Game Card
game card equ 201h

Parallel Printer Interface

(prt stat x & prt cmd x port addresses are indexed from the
; prt data x port addresses. See prt.src.)

prt data a equ 03BCh
; prt stat a equ 03BDh
; prt cmd a equ 03BEh

prt data b equ 0378nh  ; on mother board
; prt stat b equ 0379h
; prt cmd b equ 037Ah

prt data c equ 0278h
; prt stat c equ 0279h
; prt cmd ¢ equ 027Ah

; Color and Monochrome Video Controller

(xxxxx_data, xxxxx mode, xxxxx_status, xxxxx LPclear, and
Xxxxx_LPPreset port addresses are indexed from the xxxxx Pointer
port addresses for color & display. See vid.src and graph.src.)

; Color Controller.
color pointer equ 03D4h ; 6845 pointer to internal regs
; Monochrome Controller.

v_pointer equ 03B4h ; 6845 pointer to internal regs

INS8250 Asynchronous Communication Chip

(com int x, com lctl x, com mctl x, com lstat x, and
com mstat x port addresses are indexed from the com data x
port addresses. See com.src.)

ROM BIOS Listing
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= 03F8 C com data a equ 03F8h ; channel A 8250 data register/low byte baud
C ; comint a equ 03FSh ; channel A 8250 high byte baud count register
= 03FA C com id a equ 03FAh  ; channel A 8250 check for presence register
C ; com Ictl a equ 03FBh  ; channel A 8250 line control register
c ; com_mctl_a equ 03FCh  ; channel A 8250 modem control register
C ; com lstat a equ 03FDh  ; channel A 8250 line status register
C ; com mstat a equ 03FEh  ; channel A 8250 modem status register
o
= 02F8 C com data b equ 02F8h  ; channel B 8250 data register/low byte baud
C ; comintb equ 02F9h  ; channel B 8250 high byte baud count register
= 02FA C comidb equ 02FAh  ; channel B 8250 check for presence register
C ; comlctlb equ 02FBh  ; channel B 8250 line control register
C ; commectl b equ 02FCh  ; channel B 8250 modem control register
C ; comlstat b equ 02FDh  ; channel B 8250 line status register
c ; com_mstat»b equ 02FEh  ; channel B 8250 modem status register
o
C _______________________________________________________________________
C Keyboard Constants
C _______________________________________________________________________
C
C ;---- shift flag equates within kb flag
C
= 0080 C 1insert mode equ 80h ; insert state in action
= 0040 C caps lock mode equ 40h ; caps lock state toggled
= 0020 C num lock mode equ 20h ; num lock state toggled
= 0010 C scrl lock mode equ 10h ; scroll lock state toggled
= 0008 C pause mode equ 08h ; pause toggled
= 0001 C dlx kb equ 01h ; deluxe keyboard
C
C
C ;---- shift flag equates within kb flag 1
c _
= 0080 C insert shift equ 80h ; insert key depressed
= 0040 C caps_lock shift equ 40h ; caps lock key depressed
= 0020 C num lock shift equ 20h ; num lock key depressed
= 0010 C scrl lock shift equ 10h ; scroll lock key depressed
= 0008 C alt shift equ 08h ; alternate shift key depressed
= 0004 C cntrl shift equ 04h ; control shift key depressed
= 0002 C left shift equ 02h ; left shift key depressed
= 0001 C right shift equ 01h ; right shift key depressed
C
C
C ;---- Scan codes for special function keys
C
= 001D C cntrl key equ 29 ; control key scan code
= 002A C left shift key equ 42 ; left shift scan code
= 0036 C right shift key equ 54 ; right shift scan code
= 0038 C alt key equ 56 ; alt shift key scan code
= 003A C capsﬁlock_key equ 58 ; shift lock scan code
= 0045 C num lock key equ 69 ; number lock scan code
= 0046 C scrl lock key — equ 70 ; scroll lock key scan code
= 0052 C 1insert key equ 82 ; insert key scan code
= 0053 C delete key equ 83 ; delete key scan code
; _
[ mmmm e e
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0000

0000 ??77?22?77?

0004 2?7?9777

0008 ?2?7?7?27?

000C 2?9?2797

0010 2?7927?7?

0014 2?79?2797

0018 ??9?72?2??

001C ????72?22?

0024 ????7979?

0020 ??7??7797

0028 ??7?22?77

002C ??P7?7?77?

0030 ??7?797?7

0034 2?7?7797

0038 2?7?7777

003C ??7?27777

0040 2?7?7777

0044 ?2?2?27?27?

0048 2?7?7777

004C ????77?7

0050 2?7?2777

0054 ??2?29?727?

0058 ????2???

005C ???2?727??

0060 ??7?77?7??

0064 7?2?9797

0068 2?2?2727

OO o

OO OO 0000000 OO0

o O

O O O O O OO0 00 o000 oo

oo

(SR o 2NN ob BN or NN ob BN o BN o0 B oF B o BN ov Bl oo Bl eu

; Data Declarations

abs0  segment public 'RAM’

; at absO seg
assume cs:nothing, ds:nothing, es:nothing, ss:nothing

int00locn
int01locn
int02locn
int03locn
int04locn
int051ocn

int06locn
int071ocn

VOV VY Y

; divide by zero

; single step trap
; nmi parity trap
; break interrupt
; divide overflow
. print screen

int08locn
int0%locn

int0Alocn
int0Blocn

int0Clocn

int0Dlocn
intOElocn

intOFlocn

dd
dd
dd

dd
dd

dd

; 18254 rtc interrupt
; 18041 kb interrupt

; hard disk interrupt

floppy disk interrupt

int10locn
int11locn
int12locn
int13locn
int14locn
int151locn
int16locn
int171locn
int18locn
int19locn
int1Alocn

; display request
; equipment request

memory size request

; disk I/0 request

; serial communication request
; cassette request

; kb request

; printer request

; cassette BASIC pointer

; boot-strap request

; time of day request

ROM BIOS Listing
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006C ???????? C int1Blocn dd ? ; kb break pointer
0070 ????7??7? C int1Clocn dd ? ; p_timer break pointer
0074 ?00??7?7?? C int1Dlocn dd ? ; display parameter pointer
0078 ????0??? C 1int1Elocn dd ? ; disk parameter pointer
007C ???????? C int1Flocn dd ? ; graphics character extensions pointer
o
0080 C absO ends
o
[ o immm e e — oo
C RAM stack
C _______________________________________________________________________
o
0000 C stack ram segment public 'RAM’ ; at stack seg
o
0000 C stack ram ends
C
C _______________________________________________________________________
c ; System Data Area
€ jmmmmm =TT ooooooooooooo-
C
0000 C data segment public 'RAM’ ; at data seg
C assume cs:nothing, ds:nothing, es:nothing, ss:nothing
o
C o immmmmmm e oo
o Data Area
[ immmmmm e o
o
C ROM Bios Data Area
C
0000 04 [ C rs232 addr dw 4 dup (?) ; 0040:0000 addresses of rs232 adapters
977 o
] ¢
o
0008 04 [ C printer addr dw 4 dup (?) ; 0040:0008 addresses of printers
??7? C
] o
C
0010 ???? C switch bits dw ? ; 0040:0010 state of DIP switches
0012 ?? C mfg tst db ? ; 0040:0012 initialization flag
0013 2?77 C memory size dw ? ; 0040:0013 memory size in kbytes
0015 02 [ C mfg err flag db 2 dup (?) ; 0040:0015 error codes for manufacturing
?? c
] o
o
o
C Keyboard Data Area
C
0017 ?? C kb flag db ? ; 0040:0017 keyboard shift flag status byte
0018 77 C kb flag 1 db ? ; 0040:0018 second byte of keyboard status
0019 ?? C alt input db ? ; 0040:0019 alternate keypad entry
001A ???? C buffer head dw ? ; 0040:001A keyboard output pointer offset
001C ???? C buffer tail dw ? ; 0040:001C keyboard input pointer offset
o
001E 10 [ C kb buffer dw 16 dup (?) ; 0040:001E room for 15 entries: head =
2?77 o
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003E
003F
0040
0041

0042
0042
0042

0049
004A
004c
004E
0050

0060
0062
0063
0065
0066

0067
0069
006B

006C
006E
0070

0071
0072

07 [
??

??
2297
2272
2992
08 [
?229?

2992
??
?79?
??
??

°?0?
?97?
??

P97
?0??

??
29?7

OO O 0O 00O 0O 0000000000000 O OO OO0 O OO OO OO OO OO O OO OO O OO OOOOOOOOO OO

Floppy Diskette Data Area

seek status db ?

motor status db ?

motor count db ?
diskette status db ?

cnd block label byte

hd error label Dbyte
nec_status db 7 dup (?)

; Video Display Data Area

v_mode db ? ;
v_width dw ? ;
v_height dw ? ;
v_top dw ? ;
V_curpos dw 8 dup (?)
v_cursize dw ?
Vv_apage db ?
v_base6845 dw ?
v 3x8 db ?
v_colorpal db ?

Optional Post Data Area

io rom init dw ?
io rom seg dw ?
intr flag db ?

18254 p timer Data Area

t low order dw ?
t hi order aw ?
t overflow db ?

System Data Area

bios break db ?
reset flag dw ?

Fixed Disk Data Area

0040:003E
; 0040:003F
; 0040:0040
; 0040:0041

; 0040:0042
; 0040:0042
; 0040:0042

0040:0049
0040:004A
0040:004C
0040:004E

; 0040:0050

; 0040:0060
; 0040:0062
; 0040:0063
; 0040:0065
; 0040:0066

; 0040:0067
; 0040:0069
; 0040:006B

; 0040:006C
; 0040:006E
; 0040:0070

; 0040:0071
; 0040:0072

tail implies buffer is empty

floppy disk restore status bits
floppy disk motor status bits
floppy disk turn off counter
floppy disk driver status byte

HDU command block buffer
HDU sense byte buffer
status bytes from NEC controller

CRT mode

CRT number of columns (often db)
CRT length of video ram in bytes
CRT video ram buffer address
cursor for each of up to 8 pages

v_curs_type sets cursor value

option ROM init routine offset
option RON init routine segment
occurrence of interrupt flag

low word of 18254 p timer count
high word of 18254 p timer count
time rolled over flag

bit #7 set if break key hit
= 1234h if keyboard reset hit
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0074
0075
0076
0077

0078

007€C

0080
0082

0084

0088
008C
008E
008F
0090
0091
0092
0093

0094
0095
0096

3FAO
0020

04 |

04 [

????
°re?

777?777

PP°°°°7?

06 [

??

°?

?0°9?

(e 2 or 2NN or BN e BN or 20K or BN or T o S b B o B e 2NN o0 TN or BN oo BN o B o BEK ov N @b BN o B oo BN op |

O OO oo

O OO OO0 000000 O oOoOoO

O oo

OO oo

disk status db ? ; 0040:0074
hf num db ? ; 0040:0075
control byte  db ? . 0040:0076
port of f o ; 0040:0077

Printer & RS-232 Time-Out Data Areas

printer t out db 4 dup (?) ; 0040:0078

serial t out db 4 dup (?) ; 0040:007C

Additional Keyboard Data Area

fixed disk driver status byte
fixed disk drive count

fixed disk control byte options
fixed disk port offset

printer time-out variables

RS-232 time-out variables

buffer start dw ? ; 0040:0080 offset of kb buffer = 001E
buffer end dw ? ; 0040:0082 offset of kb buffer end = 003t
Data Area
master tbl ptr dd ? ; 0040:0084 pointer to master table
tiiiiasasssmptr dd ? ; 0040:0084 pointer to reseve words EGA
Reserved%
resv0 dd ? ; 40:88-8b %
resv1 dw ? ; 40:8c-8d %
lastrate db ? ; 40:8e-8f last rate used %
db ? i %
diskstate db ? ; 40:90,91 drive 0,1 media state’%
db ? i %
db ? ; 40:92,93 drive 0,1 starting state%
db ? %
cur cyl db ? ; current cylinder for drikve 0%
db ? ; current cylinder for drive 1%
no_thing dw 6 dup (?) ; 0040:0094-A1 Reserve for " compatibility"

bitread equ 3fabh ; misc status latchk
pwrupl equ 20h ; powerup reset bit (low enable)%
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00A2

00A6

00AA

oocz

00CA

oocc

00CE

00D0

0ob2

00D3

0000

0000

0000

PPP??°°7

P0°°°°°?

oc [

04 [

°?7?

2?77

°P7?

2977

°?

P77

2?77

O OO O OO

o OO

lor I or BN o BN ob BN o BN b BN ¢ 20K 90 JEN o I ob BN o BN o BN or BN or BN o» BN ob BN ob JEE ob BN ov BN ob BN ob BN o )

OO O

osmerge’ dd ? ; 40:A2,A3 - offset return to UNIX%
; 40:A4,A5 - segment return to UNIX%

osmerge2 dd ? ; 40:AB,A7 A8,A9 - extension %

gdt aw 12 dup (?) ; space for gdt AA-C1

gdtalias aw 4 dup (?) ; gdt alias C2-C9

seg fail dw ? ; segment fail protected mode RAM test
; CA-CB

off fail dw ? ; offset fail protected mode RAM test
; CC-CD

dwrite dw ? ; data written for p-mode RAM test
; CE-CF

dread dw ? ; data read for p-mode RAM test
; DO-D1

addr db ? ; addr space

data ends

Video RAM
v_ram  segment public 'RAM’ ; at para mono
v ram ends

Filename: hdisk.asm

This module includes the Western Digital Hard Disk
controller code, wd hdu.asm and wd fmt.asm.

Beta Release - 12/14/84 (path)

code segment common 'ROM’
assume cs:code, ds:nothing, es:nothing, ss:nothing

.LIST
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OO O 0O 0O 0O 00000000000 OO0 O0OoO0OOoOOOOOOODO OO OO OO0 OO OOOOOOOOOOOOOOOOOOOOo

include wd_fmt.asm

SUBTTL Format Winchester Disk

PAGE 62,132
; Version 07 was integrated to our working version that resides on the
; motherboard

; Version 03
;  Bill Bailey 84/06/12 - 84/06/13
; Version 02
;  Bob Hossley 84/04/10 - 84/04/12
; Version 01

Bob Hossley 83/09/16 - 83/09/16

; Call: JMP WX2 FMT

Purpose: Format the specified drive with the specified interleave.

; Entry:
; (AH) = Relative number of target drive. Drive 80h + d is the target.
; (AL) = Interleave factor.

; Exit: Job terminated.

B831 CODE ~ SEGMENT COMMON '"ROM’
ASSUME  CS:CODE,DS: CODE
; Interrupt Vectors
= 0021 IVFC EQU 271 ;function call interrupt number
= 0013 IVDBC EQU 13H ;Disk BIOS call
; Function call numbers
= 0001 FCKBIN EQU 1 ;keyboard input
= 0002 FCDISB EQU 2 ;display byte
= 0009 FCPRSTR EQU 9 ;print string
= 004C FCTEND EQU 04CH ;terminate
; Disk BIOS command codes
= 0007 CCFD  EQU 7 ;format drive
= 0011 CCREC  EQU 11H ;recal
= 0012 CCRT EQU 12H ;ram test
B840 ORG 0B840H
PUBLIC Wx2 FMT
B840 WX2 FMT PROC NEAR
ASSUME  CS:CODE, DS : CODE
B840 50 PUSH  AX ;drive offset & interleave factor
B841 8C C8 MoV AX,CS ;code segment pointer
B843 8E D8 MOV DS, AX ;init. data segment pointer
B845 BA B8E2 R MoV DX,OFFSET MI ;pointer to hello message
B848 B4 09 Mov AH,FCPRSTR ;print string
B84A (D 21 INT IVFC ;function call
1-16 ROM BIOS Listing
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B84C
B84D
B84F
B851
B853
B853
B856

B857
B85A
B85C
B85SE
B860
B863
B865
B867
B868
B869

B86C
B8GE
B870
B872
B874
B876
B878
B879
B87C
B87E

B880
B880
B881
B883
B886
B888
B889
B88B
B88D
B88F

B831
B892
B893
B835
B838
B89A
B89C
B8SE

58
0A
75
BO

80
50

8A
B4
CD
BA
B4
CD
58
50
E8

B4
CD
3C
74
3C
74
58
BA
2A
EB

58
8A
80
8A
50
B4
CD
8A
72

58
50
2A
B9
B4
CD
8A
72

co
02
03

E4 07

C4 30
D4
02
21
BI9F R
09
21

B8C7 R

01
21
79
0C
59
08

BIEO R
FF
30

D4
c2 80
E2

13
FC
1A

0001
07
13
FC

O OO OO0 00

O OO 00O 0000000000000

o OO

O O OO0 000000

O O O

O OO 0O OO OO0

POP
OR
JINZ
MoV
NOCHG:
AND
PUSH
iiis; ADD
ADD
MoV
MoV
INT
MOV
MOV
INT
POP
PUSH
CALL

MoV
INT
CMP
JE

CMP
JE

POP
MoV
SuB
JMP

POP
MoV
ADD
MOV
PUSH
MoV
INT
MOV

POP
PUSH
SuB
MoV
MOV
INT
MOV
JC

AX

AL, AL

SHORT NOCHG
AL,3

AH, O7H

AX

AH, 'C’

AH, 0"
DL, AH
AH,FCDISB
IVFC

DX, OFFSET MINT
AH,FCPRSTR
IVFC

AX

AX

DS BY HEX

AH,FCKBIN

IVFC

ALy’

ZFMT

ALY

ZFMT

AX

DX, OFFSET MNOD
BH,BH

SHORT ZNX2

AX
DL, AH
DL, 080H
AH,DL
AX

AH, CCRT
IVDBC
BH, AH
ERR

AX

AX
DH,DH
CX,1
AH,CCFD
IVDBC
BH, AH
ERR

.Relative drive # & interleave factor
;test for 0, change to O3H

;jmp if parameters specified

.drive C, interleave of 3

;mask drive number to 0 -- 7.
;Save

;generate drive letter
;generate drive letter
;character to display

;display byte function call #
;Function call

;pointer to interleave message
;print string

; function call

:Relative drive # & interleave factor
;Save

;display (AL) as two hex digits
;Operator response

;keyboard input function call #
; function call

;" y" input?

;br if yes.

SY" input?

;br 1if yes.

.pointer to " Nothing Done Exit"
;N0 error code
;terminate

.50 bios will do hard disk stuff
.save drive number in final form

;command
;call disk bios
;save error code
;1f error

;(AL) = interleave factor

;zero head number

;sector 1, cylinder 0
.format drive command code
;call disk BIOS

;save completion code
;jump if error
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B8AO
B8A3
B8AS
B8A7
B8A9
B8AB
B8AC
B8AF
B8B1
B8B3
B8BS
B8B8

B8BA
B8BA
B8BD
B8BD
B8BF
B8C1
B8C1
B8C3
B8CS
B8C7

B8C7
B8C7
B8C8
B8CA
B8CC
B8CF
B8DO
B8D3

B8D3

B9
B4
cD
8A
73
58
BA
B4
cb
8A
E8
EB

BA

B4
CD

8A
B4
cD

50
B1
D2
E8
58
EB

0001
"

FC
OF

B9CS R

B9B1 R

09
21

c7

4C
21

E8
B8D3 R

01 90

B8D3 24 OF

O O OO

(e NN or BN er I o B 9 2 e IR or B ob BN o B b BN @b BN op M o BN v B ov M oo S v N oo BN o M oo Y oo S oo T oo SR oo )

(ep]

OO O OO 0O 0O 00O O OO0 OO O OO0 OO OO oOoO

MOV
MOV
INT
MOV
JINC
ERR: POP
MOV
MoV
INT
MOV
CALL
JMP

INX:
MOV
INX2:
MOV
INT
ZTEND:
MoV
MOV
INT
WX2 FMT ENDP

; Entry: (AL) = byte to display

i

cX, 1

AH, CCREC
IVDBC

BH, AH

ZNX

AX

DX, OFFSET MEC
AH,FCPRSTR
IVFC

AL BH

DS BY HEX
SHORT ZTEND

DX,0FFSET MSUC

AH,FCPRSTR
IVFC

AL,BH
AH,FCTEND
IVFC

CALL DS BY HEX

return

; Exit: AX, CL, DL changed.

DS BY HEX
PUSH
MOV
SHR
CALL
PoP
JMP

DS BY HEX

H Call:

; Entry:

H Exit:

ZHEX PROC
AND

PROC NEAR
AX

CL,4

AL,CL

ZHEX

AX

ZHEX

ENDP

CALL ZHEX
return

;sector 1, cylinder 0
;recal command code
;call disk BIOS

;save completion code
;jump if no error

;pointer to message

;print string
;function call
;error code

;display in hex

;terminate

;pointer to message

;print string
; function call

;completion code=return code

;terminate
;function call

;save in stack
;shift count

;align MS 4 bits
;convert to hex
;byte to display

;convert to hex, display, & exit

(AL) bits 0 - 3 = Nibble to display

AX, DL changed.

NEAR
AL, OFH

;mask to 4 bits
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B8DS
B8D7
B8D8
B8DA
B8DB
B8DD
B8DF
B8E1
B8E2

B8E2

B910

B924

B94D

B97A

BI9F

B9B1

BACS

57
72
65
6E
28
70
74
65
44
6C
2E
0D
20
29
6C
20
20
72
20
20
29
74
76
74
20
61
29
50
22
20
20
74
64
24
20
69
65
0D
61
63
6C
0D
72
6D

90

40

DO

21

58
6D
76
20
43
79
20
72
69
20
20
0A
20
20
61
64
6E
20
37
20
20
65
65
6F
69
6E
0D
72
79
62
66
74
72

77
6E
61
0A
74
65
24
0A
2D
70

32 20
6174
69 73
33 2E
29 20
72 89
57 85
6E 20
67 69
43 6F
3139

20 28
3D 20
74 69
72 69
75 6D
28 30
29 0D
20 28
3D 20
72 6C
20 66
72 20
73 20
64 61
0A

65 73
22 20
65 67
6F 72
69 6E
69 76

69 74
74 65
76 65
46 6F
20 53
73 73

45 72
2b 2D
6C 65

46
20
69
30
43
67
73

74
72
38

41
52
76
76
62
20
OA
41
49
65
61
28
73
72

73
74
69
6D
67
65

68
72
20
72
75
66

72
63
74

6F
52
BF
20
6F
68
74

61
70
34

48
65
65
65
65
2D

4C
6E
61
63
33
74
64

20
6F
6E
61
20

20
6C
24
6D
63

BF
6F
69

O O OO O OO O OO

o

OO O O O O O O O O OO OO OO OO0 OO OO0 oOoOOoOOoOOoOOO0OO0Oo0O0O OO

MINT

MSUC

MEC

ADD
DAA
ADC
DAA
MoV
MoV
INT
RET
ENDP

DB

DB

DB

DB

DB

DB

DB

DB

AL, 90H

AL, 40H

DL, AL ;hex digit to display
AH,FCDISB ;display byte function call #
IVFC ;Function call

"WX2 Format Revision 3.0 (C) Copyright Western '

'Digital Corp. 1984',0DH,0AH

(AH) = Relative drive number (O - 7)",0DH,OAH

(AL) = Interleave factor (3 is standard)’,ODH,0AH

"Press "y" to begin formatting drive §’

' with interleave $’

ODH, OAH, 'Format Successful$’

0DH, OAH, "Error---completion code §’
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BSEO

B9F4

BIOFC

Co60

€060

€060

€060

Co68

€070

€078

co80

coss8

€090

€098

COAO

COA8

CoBO

coB8

coco

cocs

CoDo

Cons

COEO

COE8

COFO

6F
65
0D
69
BE
74
38
32

6E 20 63 6F

20
0A
6E
65
24
35
39

00
00
00
00
00
BD
81
00
00
c3
FF
00
00
7F
1c
00
00
3
08
00
00
E7
18
00
00
7E

00
00
3c
00
00
FF
c3
FF
FF
00
TP

24
4E
67
20

2F

00

00

7E

7E

7E

7E

00

08

00

00

3C

00

00

FF

FF

00

6F
20
45

30

00

81

00

FF

00

36

00

08

00

3C

00

FF

00

74
44
78

31

00

00

AS

00

DB

00

00

3C

00

7E

00

00

00

FF

FF

3C

64
68
6F
69

2F

00

7F

00

3E

00

E7

00

FF

00

18

00

E7

FF

24

OO OO0 o0 OO0 o0OoO

OO O 0O O 0O 0O 0O 0000000000000 OO0 O0OO0OO0OOOOOOOOOoOOoOOoOo

MNOD DB
DB
CODE ENDS
; END
code segm

ODH,0AH, 'Nothing Done Exit$’

" 85/01/29"

ent public 'ROM’

;release date

assume cs:code, ds:nothing, es:nothing, ss:nothing

font lo 8x16

include font

fontlo16 pro
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB

label
1016.asm
C near

byte

000h, 000h, 000N, 000N,

000h, 000h, 000N, 000h,

000h,000h,07¢eh,081n,

099h,081h,07¢eh, 000N,

000h, 000h,07eh,0ffh,

Oe7h,0ffh,07eh, 000N,

000h, 000h, 000N, 036h,

03eh,01ch, 008, 000N,

000h, 000h, 000N, 008N,

01ch,008h, 000N, 000N,

000h,000h, 018h,03ch,

018h,018h,03ch,000h,

000h,000h, 018N, 03ch,

018h,018h,03ch,000h,

000h, 000h, 000N, 000h,

018h,000h, 000N, 000N,

0ffh,0ffh,0ffh,0ffh,

0e7h,0ffh,0ffh,0ffh,

000h, 000h, 000N, 000N,

System Font Table
000h, 00Ch, 000N,
000h,000h, 000N,
0a5h,081h,081h,
000h, 000h, 000N,
0dbh,0ffh,0ffh,
000h, 000h, 000N,
07fh,07fh,07fh,
000h, 000N, 000N,
01ch,03eh,07fh,
000h,000h, 000N,
03ch,0e7h, 0e7h,
000h, 000h, 000N,
07eh,0ffh,0ffh,
000h, 000h, 000N,
000h,018h,03ch,
000h, 000h, 000h,
0ffh,0e7h,0c3n,
0ffh,0ffh,0ffh,

03ch, 024h,042h,

; 2048 bytes
for M24
000h
000h
Obdh
000h
0Oc3h
000h ;
07fh
000h
03eh
000h
0e7h
000h
07eh
000h
03ch
000h
0c3h
Offh

042h
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COF8 24 3C 00 00 00 00 C DB 024h,03ch,000h,000h, 000N, 000h, 000h, 000h ; 9
00 00 C

€100 FF FF FF FF C3 DB C DB 0ffh,0ffh,0ffh,0ffh,0c3h,0dbh,0bdh, Obdh
BD BD C

€108 DB C3 FF FF FF FF C DB 0dbh,0c3h,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh ; a
FF FF o

€110 00 00 1F 07 0D 19 C DB 000h,000h,01fh,007h,00dh, 019h, 078N, Occh
78 CC C

€118 CC CC 78 00 00 00 C DB Occh,Occh,078h,000h,000h, 000N, 000N, 000h ; b
00 00 C

€120 00 00 3C 66 66 66 C DB 000h,000h,03ch,066h,066h, 066h,03ch, 018
3C 18 C

C128 7E 18 18 00 00 00 C DB 07eh,018n,018h,000h,000h, 000N, 000N, 000h ; o
00 00 C

C130 00 00 OC 0A 09 09 C DB 000h,000h,00ch, 00ah, 009N, 009h, 003N, 00ah
09 0A C

€138 08 38 78 78 30 00 C DB 008h,038h,078h,078n,030h,000n, 000N, 000N ; d
00 00 C

C140 00 00 1F 11 1F 11 C DB  000h,000h,01fh,011h,01fh,011h,011h,011h
1M1 1 C

€148 13 37 77 72 20 00 C DB 013h,037h,077h,072h,020h, 000N, 000N, 000N ; e
00 00 C

€150 00 00 18 18 DB 3C C DB 000h, 000N, 018, 018h,0dbh,03ch, 0e7h,03ch
E7 3C C

€158 DB 18 18 00 00 00 C DB 0dbh,018h,018h, 000, 000h, 000K, 000N, 000N ; f
00 00 C

€160 00 00 40 60 70 7C C DB 000h,000h,040h,060h,070h,07ch,07fh,07¢ch
7F 7C C

€168 70 60 40 00 00 00 C DB 070h,060h,040h,000h,000h, 000N, 000N, 600N ; 10
00 00 C

€170 00 00 01 03 07 1F C DB 000h,000h,001h,003h,007h,01fh,07fh,01fh
7F F C

€178 07 03 01 00 00 00 C DB 007h,003h,001h, 000N, 000h, 000K, 000N, 00Ch ; "
00 00 C

€180 00 00 18 3C 7E 18 C DB 000h,000h,018h,03ch,07eh,018h,018n,018N
18 18 C

€188 7E 3C 18 00 00 00 C DB 07eh,03ch,018h,000n,000h, 000N, 000N, 000 ; 12
00 00 C

C190 00 00 33 33 33 33 C DB 000h,000h,033h,033h,033h,033h,033h,033h
33 33 c

€198 00 33 33 00 00 00 o DB 000h,033h,033h,000n,000h, 000N, 000N, 000N ; 13
00 00 C

C1A0 00 00 7F DB DB DB C DB 000h,000h,07fh,0dbh,0dbh, 0dbh,07bh, 01bh
7B 1B C

C1A8 1B 1B 1B 00 00 00 C DB 01bh,01bh,01bh,000h, 000N, 000N, 000N, 000N ; 14
00 00 C

C1B0 00 3E 63 30 1C 36 C DB  000h,03eh,063h,030n,01ch,036h,063h, 063h
63 63 C

C1B8 36 1C 06 63 3E 00 C DB 036h,0ch,006h,063n,03eh, 000, 000h, 000N ; 15
00 00 C

C1C0 00 00 00 00 00 00 C DB 000h,000h, 000N, 000h, 000N, 000h, 000, 000N
00 00 C

c1c8 7F 7F 7F 00 00 00 C DB 07fh,07fh,07fh,000n,000h, 000N, 000N, 000N ; 16
00 00 C

€10 00 00 18 3C 7E 18 C DB 000h,000h,018n,03ch,07eh,018n,018h, 018
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C1D8

C1EO

C1E8

C1FO

C1F8

€200

C208

€210

C218

c220

C228

€230

€238

€240

€248

€250

€258

€260

€268

€270

€278

€280

C288

€290

€298

C2A0

C2A8

18
7E
00
00
18
18
00
00
18
7E
00
00
7F
oc
00
00
7F
18
00
00
60
7F
00
00
FF
24
00
00
00
3c
00
00
7E
18
00
00
00
00
00
00
18
00
00
00
00
00
00
00
36
7F
00
08
3E
03
00

18
3C
00

18

18

18

18

00

00

00

00

00

00

00

00

00

FF

00

00

00

00

18

3C

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

3C

00

00

36

00

63

08

00

7E

00

18

00

0c

00

18

00

60

00

24

00

00

00

00

00

00

00

3C

00

24

00

7F

00

60

08

00

18

00

00

06

00

00

60

00

42

00

00

00

FF

00

00

00

3C

00

00

00

00

60

00

ﬁﬁﬁoﬁﬁﬁo(_)(_)(-)(_)(_)ﬁ(—)(—)n(_)(_)(_)ﬁ(_)ﬁr)t_)(_:(‘)ﬁﬁﬁnﬁﬁo(‘)ﬁnoﬁﬁoﬁﬁﬁﬁﬁ(_)C_)(_)(_)Oﬁnﬁo

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

07eh,03ch,018n,0ffh,000h, 000h, 000N, 000N

000h, 000N,

018h,018h,

000n, 000h

07eh,03ch,

000h, 000N,

00ch, 000N,

000h, 000N,

018h,000h,

000h, 000N,

07fh,07fh,

000h, 000h,

024h,000h,

000h, 000N,

03ch,07eh,

000h, 000N,

018h, 000N,

000n, 000N,

000h, 000N,

000h, 000N,

000nh, 018N,

000n, 066h,

000h, 000N,

000h, 000N,

07fh,036h,

008h, 008N,

003h,063h,

018h,03ch,07eh

018h,000h, 000N

,018h,018h,018h

018h,000h, 000N

000h,000h, 00ch

000h, 000h, 000N

000h,000h, 018N,

000h,000h, 000N,

000h, 000h, 060N,

000h, 000N, 000N,

000h,000h, 024N,

000h, 000h, 000,

000n, 000h, 000N,

0ffh,000h, 000N,

000h, 000, 000N,

000h, 000h, 000N,

000h, 000h, 000N,

000h, 000, 000N,

018h,03ch, 03ch,

018h,000h, 000N,

066h,066h, 024N,

000h, 000, 000N,

036h,036h,07fh,

036h,000h, 000N,

03eh, 063, 060N,

03eh,008h, 008N,

,018h

,000h

,018h

,000h

,006h

,000n

030h

000h

060h

000h

042h

000h

000h

000N

000h,

000h,

0ffh,

000h,

000N,

000hn,

03ch,

000h,

000N,

036h,

000n,

060h,

,018h,018h

,000h, 000N

,018h,018h

,000h, 000N

,07fh,006h

,000h, 000N

,07fh,030h

,000h, 000N

,060n, 060N

,000h, 000N

,0ffh,042h

,000h,000h

000h,018h

000n, 000h

07en,03ch

000h, 000h

000h, 000h

000h, 000h

018h,018h

000h, 000h

000h, 000h

,000h, 000N

036h, 036h

000h, 000h

03eh,003h

,000h, 000N

1a

1b

1c

1d

e

1f

a0

;2

;'# 23
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C2B0O 00 00 00 61 63 06 C DB 000h, 000h, 000h,061h, 063n, 006N, 00ch, 018h
0c 18 C

C2B8 30 63 43 00 00 00 C DB 030h,063h,043h,000nh,000h,000h, 000N, 000N ;% 25
00 00 C

C2Cco 00 00 1C 36 36 1C C DB 000h,000h,01ch,036h,036h,01ch,03bh, 06eh
3B 6E C

C2C8 66 66 3B 00 00 00 C DB 066h,066h,03bh,000h,000h,000h, 000N, 000h ;'8 26
00 00 C

C2D0 00 30 30 30 60 00 C DB 000h,030h,030h,030h, 060h,000h, 000N, 000h
00 00 C

C2D8 00 00 00 00 00 00 C DB 000h,000h, 000h, 000N, 000h, 000K, 000h, 000h ;027
00 00 C

C2EO 00 00 OC 18 30 30 C DB 000h,000h, 00ch,018h,030h,030h,030h, 030N
30 30 C

C2E8 30 18 0C 00 00 0O C DB 030h,018h,00ch,000h,000h, 000, 000N, 000h (28
00 00 C

C2F0 00 00 30 18 OC OC C DB 000h,000h,030h,018h,00ch,00ch,00ch,00ch
oc oc C

C2F8 0C 18 30 00 00 00 C DB  00ch,018h,030h,000h, 000h, 000N, 000N, 000h ;1) 29
00 00 C

C300 00 00 00 00 66 3C C DB  000h, 000N, 000N, 000N, 066h, 03ch,07eh, 03ch
7E 3C C

C308 66 00 00 00 00 00 C DB 066h,000h, 000h, 000N, 000N, 000N, 000h, 000h ;7% 2a
00 00 C

€310 00 00 00 00 18 18 C DB  000h,000h, 000N, 000N, 018h,018h,07¢eh, 018
7E 18 C

€318 18 00 00 00 00 00 C DB 018h,000h, 000h, 000N, 000N, 000N, 000N, 000N '+ 2b
00 00 C

€320 00 00 00 00 00 00 C DB  000h,000h, 000N, 000h, 000h, 000N, 000N, 000h
00 00 C

€328 18 18 18 30 00 00 C DB 018n,018n,018h,030h, 000N, 000N, 000N, 00Ch ;1 ec
00 00 C

€330 00 00 00 00 00 00 C DB  000h,000h, 000N, 000N, 000N, 000N, 07eh, 000N
7E 00 C

€338 00 00 00 00 00 00 C DB  000h,000h, 000N, 000h, 000h, 000N, 000N, 000h ;-7 ad
00 00 C

€340 00 00 00 00 00 00 C DB 000h,000h, 000N, 000h, 000N, 000N, 000N, 000h
00 00 C

€348 00 18 18 00 00 00 C DB 000h,018h,018n, 000N, 000N, 000N, 000h, 00Ch ;0 2e
00 00 C

€350 00 00 01 03 06 OC C DB  000h,000h,001h,003h,006h, 00ch,018n,030h
18 30 C

€358 60 40 00 00 00 00 C DB  060h,040h,000h, 000N, 000h, 000N, 000, 00Ch /0 ef
00 00 C

€360 00 00 3E 63 67 6F C DB  000h,000h,03eh,063h,067h,06fh,07bh,073h
7B 73 C

€368 63 63 3E 00 00 00 C DB 063h,063h,03eh,000h, 000h, 000N, 000, 000N ;0" 30
00 00 C

€370 00 00 OC 1C 3C OC o DB  000h,000h,00ch,01ch,03ch,00ch,00ch,00ch
0Cc oC C

€378 0C 0C 3F 00 00 00 C DB  00ch,00ch,03fh,000h,000h, 000h, 000N, 000N ;113
00 00 C

€380 00 00 3E 63 03 06 C DB 000h,000h,03eh,063h,003h,006h,00ch,018h
oc 18 o

€388 30 63 7F 00 00 00 o DB 030h,063h,07fh,000h, 000h,000h, 000N, 000N ;2 3
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€390

€398

C3A0

C3A8

C3B0

C3B8

c3co

C3C8

€300

C308

C3E0

C3E8

C3F0

C3F8

€400

C408

€410

€418

€420

€428

€430

€438

€440

C448

€450

€458

€460

00
00
1E
03
00
00
66
06
00
00
7E
03
00
00
7E
63
00
00
0c
18
00
00
3E
63
00
00
3F
03
00
00
00
00
00
00
00
00
00
00
60
18
00
00
00
7E
00
00
06
18
00
00
0C
00
00
00
6F

3E

3E

06

OF

7E

3E

7F

18

3E

3E

3E

00

18

06

06

00

00

60

60

3E

0oc

3E

63

00

OE

00

00

30

00

63

00

83

63

00

00

00

00

30

0c

00

00

00

00

63

00

63

00

60

00

60

00

03

63

00

63

00

00

18

00

7E

00

18

00

63

00

63

03

00

36

00

60

60

00

06

00

63

00

63

00

18

00

00

0c

00

06

00

BF

OO O O O 00000000 OO0 OO O0OOOOOOOOOOO OO OO OO OO OO OOOOOOOOOO OO OO OO O

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

000h, 000h,

003h,063h,

000h, 000N,

006h,006h,

000h, 000h,

003h,063h,

000h, 000N,

063nh,063h,

000h, 000N,

018h,018h,

000h, 000N,

063h,063h,

000h, 000N,

003h,006h,

000h,000h,

000h, 018N,

000h, 000N,

000nh, 018N,

000n, 000N,

018h,00ch,

000h, 000N,

07eh,000h,

000h, 000N,

018h,030h,

000h, 000N,

000h, 00ch,

000h, 000N,

03eh,063h,003h, 003n,01eh,003h

03eh,000h, 000N, 000N, 000N, 000N

006h, 00eh,01eh, 036h, 066h, 07 fh

00fh,000h, 000N, 000N, 000N, 000N

07eh,060h,060n, 060n, 07eh, 003h

03eh, 000h, 000N, 000N, 000N, 000h

01ch,030h, 060h, 060, 07eh, 063h

03eh,000h,000h, 000N, 000N, 000N

07fh,063h,003h,006h,00ch,018h

018h,000h,000h, 000N, 000h, 000N

03eh,063h,063h, 063, 03eh, 063h

03eh,000h, 000N, 000N, 000N, 000N

03eh,063h,063h,063n,03fh,003h

01ch, 000h, 000N, 000N, 000N, 000N

000h, 000h,018h, 018h, 000N, 000N

018h,000h,000h, 000h, 000N, 000N

000h,000h,018n,018n, 000N, 000N

018h,030h, 000h, 000, 000N, 000N

006h,00ch, 018h, 030N, 060N, 030h

006h,000h,000h, 000h, 000N, 000N

000h,000h, 07eh, 000h, 000N, 000N

000h,000h,000h, 000N, 000N, 000h

060h,030h,018h, 00ch, 006h, 00ch

060h,000h,000h, 000N, 000N, 000N

03eh,063h,063h,006h, 00ch, 00ch

00ch, 000h, 000N, 000h, 000N, 00Ch

03eh,063h,063h,06fh,06fh,06fh

33

"4’ 34

'35

'6' 36

37

' 38

‘9’ 39

' 3a

"5 3b

3c

" 3d

T 3e

©3f
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C468

€470

€478

€480

C488

€490

€498

C4A0

C4A8

C4B0

C4B8

€4Co

C4cs

C4D0

C4D8

C4E0

C4E8

C4F0

C4F8

€500

€508

€510

€518

€520

€528

€530

€538

€540

60
00
00
7F
63
00
00
33
33
00
00
60
33
00
00
33
36
00
00
34
33
00
00
34
30
00
00
6F
33
00
00
63
63
00
00
18
18
00
00

66
00
00
36
33
00
00
30
33
00
00
63
63
00
00

7F

7F

78

63

63

3C

3C

OF

73

73

78

7F

63

63

63

00

00

33

00

33

00

36

00

00

33

00

33

00

63

00

18

00

06

00

33

00

30

00

77

00

73

00

30

00

30

00

60

00

63

00

00

06

00

36

00

30

00

7F

00

7B

00

63

00

33

00

60

00

33

00

34

00

34

00

60

06

00

36

00

30

00

6B

00

7F

O O O O O O O O O O O O O O O O O O O O O O O O O O O O 0O OO 0O O OO0 OO OO0 OOOoOOoOOoOOOoOOoOOOOOoOOOoOOoOOoOOoO o

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

06eh,060h,03eh,

000h,000h, 008N,

063h,063h,063h,

000h,000h,07¢eh,

033h,033h,07eh,

000h,000h,01eh,

060h,033h,01eh

000h,000h,07ch,

033h,036h,07ch,

000h,000h,07fh,

030h,033h,07fh,

000h,000h,07fh,

030h,030h,078h,

000h,000h,01eh,

063h,033h,01dh,

000h,000h, 063h,

063h,063h,063h,

000h,000h,03ch,

018h,018h,03ch,

000h, 000h, 00fh,

066h, 066h, 03ch,

000h,000h,073h,

036h,033h,073h,

000h,000h, 078N,

030h,033h,07fh,

000nh,000h, 063N,

063h,063h,063h,

000h, 000, 063N,

000h,000h, 000N, 000N, 000h

01ch,036h,063h, 063h,07fh

000h,000h, 000h, 000N, 000N

033h,033h,033h,03eh,033h

000h,000h, 000N, 000N, 000h

033h,060h, 060h, 060N, 060N

,000h,000h, 000N, 000N, 000N

036h,033h,033h,033h,033h

000h, 000N, 000h, 000h, 000N

033h,030h,034h, 03ch, 034h

000h, 000h, 000N, 000N, 000h

033h,030h, 034h, 03ch, 034h

000h,000h, 000h, 000h, 000N

033h,060n, 060N, 060N, 06Th

000h, 000h, 000h, 000N, 000h

063h,063h, 063, 07fh,063h

000h,000h, 000N, 000N, 000N

018h,018hn,018n, 018, 018h

000h, 000N, 000N, 000N, 000K

006h,008h, 006h, 006h, 006h

000h, 000h, 000N, 000N, 000h

033h,036h,036h, 03ch, 036h

000h, 000N, 000N, 000N, 000N

030h, 030h, 030h, 030h, 030N

000h, 000N, 000N, 000h, 000h

077h,07fh,06bh, 063h, 063h

000h,000h, 000N, 000h, 000K

073h,07bh,07fh,06fh, 067h

A

© 40

41

42

T 43

‘D’ 44

" 45

'F’ 46

' 47

" 4a

" 4b

" 4c

‘M 4d
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C548

€550

€558

C560

€568

€570

€578

€580

C588

€590

€598

C5A0

C5A8

C5B0

C5B8

€5C0

C5C8

€500

C5D8

C5E0

C5E8

C5F0

C5F8

€600

€608

€610

C618

6F
63
00
00
63
63
00
00
3E
30
00
00
63
6B
00
00
3E
33
00
00
1C
63
00
00
18
18
00
00
63
63
00
00
63
36
00
00
63
6B
00
00
1C
63
00
00
66
18
00
00
18
60
00
00
30
30
00

67
63
00
00
63
36
00
00
30
30
00
00
63
3E
00
00
36
33
00
00
06
63
00
00
18
18
00
00
63
63
00
00
63
1C
00
00
6B
7F
00
00
36
63
00
00
3C
18
00
00
30
63
00
00
30
30
00

63

3E

7E

3C

63

3E

63

08

63

36

63

63

66

3C

7F

7F

3C

00 00 00

36

00

33

00

36

06

33

00

63

00

5A

00

63

00

63

63

00

63

00

66

00

63

00

30

00

63

00

33

00

63

33

00

63

00

18

00

63

00

63

00

63

00

63

00

66

63

00

33

00

63

00

33

00

30

00

18

00

63

00

63

00

63

00

36

00

00

oc

00

30

00

ﬁﬁﬁﬁﬁ(‘)(_)(-)(_)ﬁﬁ(_)(-)(-)(_)(_)(_)(_)(_)ﬁ(_>C_)(_)(_)(_)(_)(_)(_)(_)(_)ﬁ(_)(_)nﬁ(_)ﬁnnr}ﬁﬁﬁ(‘)ﬁﬁﬁ(‘)nnﬁﬁﬁnn

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

063h,063h, 063n, 000N, 000N, 000N, 000,

000h,000h, 01ch, 036h,063h, 063N, 063h,

063h,036h, 01ch, 000, 000N, 000N, 000N,

000h,000h, 07eh, 033n,033h,033h, 03eh,

030h,030h, 078n,000h, 000h, 000h, 000N,

000h,000h, 01ch, 036h,063h, 063, 063h,

06bh,03eh, 01ch, 006h,003h, 000, 000N,

000h,000h, 07eh,033h,033h,033h,03eh,

033n,033h, 073,000, 000h, 000, 000N,

000h, 000N, 03eh,063h,063h, 030, 01ch,

063h,063h, 03eh, 000h, 000N, 000, 000,

000h,000h, 07eh,05ah,018h,018h, 018,

018,018, 03ch,000n, 000N, 000N, 000N,

000h, 000h, 063h,063h, 063N, 063N, 063N,

063nh,063h, 03eh, 000h, 000h, 000h, 000N,

000h, 000N, 063n,063h,063h, 063, 063h,

036h,01ch, 008h,000h, 000N, 000h, 000N,

000h,000h,063h,063h,063h, 063, 063N,

06bh,07fh, 036h,000h,000h, 000, 000h,

000h,000h, 063N, 063h,063h,036h, 01ch,

063h,063h, 063h, 000h,000h, 000N, 000h,

000h,000h, 066h, 066h, 066h, 066N, 066,

018h,018h,03ch, 000h, 000h, 000N, 000,

000h,000h,07fh,063h,006h, 00ch,018h,

060h,063n,07fh,000h, 000N, 000N, 000,

000h, 000h, 03ch, 030h, 030, 030, 030N,

030h,030h, 03ch, 000h, 000N, 000N, 000N,

000h

063h

000h

030h

000h

063h

000h

036h

000h

006h

000h

018h

000h

063h

000h

063h

000h

06bh

000h

036h

000h

03ch

000h

030h

000h

030h

000h

N de

VANEY:
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€620

Ce28

€630

(638

€640

(648

€650

€658

€660

Ce68

€670

C678

Ce80

(688

€690

€698

CBAO0

CBA8

C6B0

CeB8

ceco

C6Cs

CeDo

CeD8

C6ED

CBE8

C6F0

CEF8

40

00

3C

3C

36

00

00

00

0c

00

00

70

6E

00

3E

OE

3B

00

3E

1E

78

00

3E

70

73

0c

1E

60

00

0c

00

63

00

00

00

00

00

00

30

00

00

06

00

00

00

33

00

0C

00

30

00

0c

00

00

00

00

00

00

00

00

30

00

00

00

06

00

00

66

30

00

00

00

18

00

0c

00

00

00

00

00

3E

00

3E

00

3E

00

3E

7C

00

3B

3C

36

1C

00
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DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

000h, 000h, 040h, 060N, 030h,

003h,001n, 000N, 000N, 000N,

000h,000h, 03ch, 00ch, 00ch,

00ch, 00ch, 03ch, 000h, 000N,

008h,01ch, 036h, 063, 000N,

000h, 000h, 000N, 000N, 000N,

000h, 000h, 000N, 000, 000N,

000nh,000h, 000N, 000N, 000h,

018h,018h, 00ch, 000N, 000N,

000n,000h, 000N, 000N, 000N,

000nh,000h, 000N, 000N, 000N,

066h,066h, 03bh, 000N, 000,

000h,000h, 070h, 030N, 030N,

033h,033h, 06eh, 000, 000N

000n,000h,000h, 000N, 000N,

060nh,063h, 03eh, 000N, 000N,

000h, 000N, 00eh, 006h, 006h,

066h,066h,03bh, 000, 000N,

000h,000h, 000N, 000N, 000N,

060h,063h, 03eh, 000N, 000h,

000n,000h,01eh, 033h, 030N,

030h,030h,078h, 000N, 000N,

000h,000h, 000, 000N, 000N,

066h, 066h, 03en, 006h, 066N,

000h,000h, 070h, 030N, 030N,

033h,033h,073h,000h, 000N,

000h,000h, 00ch, 00ch, 000h,

00ch,00ch,01eh, 000h, 000N,

018h,00ch, 006h

000h, 000h, 000N

00ch, 00ch, 00ch

000h, 000h, 000N

000h, 000h, 000N

000h,000h, 000N

000h, 000h, 000N

000n,07fh, 000N

000nh, 000N, 000N

000h, 000h, 000N

03ch,006h, 03eh

000h,000h, 000N

03eh,033h,033h

,000h, 000N, 000N

03eh,063h, 060N

000h, 000h, 000N

03eh, 066h, 066h

000h, 000h, 000N

03eh,063h,07fh

000h, 000h, 000N

07ch,030h, 030N

000h, 000h, 000N

03bh, 066h, 066h

03ch, 000h, 000n

036h,03bh, 033h

000h, 000h, 000N

01ch,00ch, G0ch

000h, 000h, 000N

5¢C

' 5d

' Se

' 5f

160

" 61

' 62

' 63

' 64

' 65

' 66

' 67

' 68

' 69
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€700

€708

€710

€718

€720

€728

€730

€738

€740

€748

€750

€758

€760

C768

€770

€778

€780

€788

€790

€798

C7A0

C7A8

€780

C7B8

C7¢Co0

c7C8

€700

00
00
0c
0c
00
00
36
36
00
00
oc
0c
00
00
7F
68
00
00
33
33
00
00
63
63
00
00
33
33
00
00
66
66
00
00
33
30
00
00
63
OE
00
00
18
18
00
00
66
66
00
00
63
36
00
00
63

00
00
0c
0c
00
00
3C
33
00
00
0C
0C
00
00
6B
6B
00
00
33
33
00
00
63
63
00
00
33
33
00
00
66
66
00
00
30
30
00
00
38
63
00
00
18
1B
00
00
66
66
00
00
63
1C
00
00
68

0c

0c

70

73

1C

1E

00

6B

00

33

00

3E

00

3E

00

3E

00

78

00

3E

00

OE

00

3B

00

08

00

oc

0c

30

00

oc

00

00

00

00

00

00

00

00

00

00

08

00

00

00

00

00

00

cC

00

00

00

00

00

00

00

00

30

00

06

00

00

00

00

00

00

00

00

00

00

00

0c

00

66

00

6E

00

3E

00

6E

78

3B

6E

00

3E

00

7E

00

66

00

63

00

63

O O O O O O O 0O O O O O O O O O OO O O O O O O O O O O O O O O O O O O O O OO OO O O O O O O OO O 0O O oo

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

000h, 000h, 00ch, 00ch, 000h, 01ch, 00ch, 00ch

00ch,00ch, 00ch, 00ch, Occh, 078h,000h, 000h

000h, 000h, 070, 030h, 030h, 033h, 036h, 03ch

036h,033h,073hn,000h, 000h, 000h, 000h, 000h

000h, 000h, 01ch,00ch, 00ch, 00ch, 00ch, 00ch

00ch, 00ch, 01eh, 000h, 000h, 000h, 000h, 000N

000h, 000h, 000N, 000N, 000, 066h, 07fh, 06bh

06bh, 06bh, 06bh, 000, 000N, 000h, 000N, 000N

000h, 000h, 000N, 000h, 000N, 06eh, 033h, 033h

033h,033h,033h,000h, 000, 000N, 000N, 000h

000h,000h, 000N, 000h, 000N, 03eh, 063h, 063h

063h,063h,03eh,000h, 000, 000h, 000, 000N

000h, 000h, 000N, 000N, 000N, 06eh, 033N, 033h

033h,033h,03eh,030h, 030n, 078h, 000, 000h

000h, 000h, 000N, 000N, 000N, 03bh, 066h, 066h

066h, 066h, 03eh, 006h, 006h, 00fh, 000N, 000h

000h, 000h, 000N, 000N, 000N, 06eh, 033h,030h

030h,030h, 078, 000h,000h, 000N, 000N, 000h

000h,000h, 000h, 000N, 000N, 03eh, 063h, 038

00eh, 063h,03eh, 000h, 000N, 000h, 000N, 000N

000h, 000h, 000N, 008,018, 07eh,018h, 018N

018h,01bh, 00eh, 000h, 000N, 000h, 000, 000N

000h, 000h, 000N, 000N, 000N, 066h, 066h, 066N

066h,066h,03bh, 000h, 000N, 000N, 000, 000N

000h,000h,000h, 000N, 000N, 063h, 063N, 063h

036h,01ch, 008h, 000, 000N, 000N, 000N, 000

000h, 000h, 000N, 000N, 000h, 063N, 063h, 06bh

' Ba

'k’ 6b

' BC

" 6d

' 6e

' 6f

" 70

q’ 71

rt 72

" 73

't 74

'u' 75

v 76
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C708 6B 7F 36 00 00 00 c DB 06bh,07fh,036h,000h,000h,000h, 000h, 000N w77
00 00 C
C7E0 00 00 00 00 00 63 c DB 000h,000h,000h, 000N, 000N, 063h,036h,01ch
36 1C c
C7E8 1C 36 63 00 00 0O c DB 01ch,036h,063h,000n,000h,000h, 000N, 000h ;X 78
00 00 C
C7F0 00 00 00 00 00 63 o DB  000h,000h,000h, 000N, 000N, 063N, 066h, 066h
66 66 C
C7F8 66 66 3E 06 66 3C C DB 066h,066h,03eh,006h, 066h,03ch,000h, 000N 'y 79
00 00 C
C800 00 00 00 00 00 7F o DB  000h,000h,000h, 000N, 000N, 07fh,066h, 00ch
66 0C C
€808 18 33 7F 00 00 00 o DB 018h,033h,07fh,000h,000h,000h, 000N, 000N 'z 7a
00 00 o
€810 00 00 OE 18 18 18 C DB 000h,000h,00eh,018h,018n,018n,070h,018h
70 18 o
€818 18 18 OE 00 00 00 o DB 018n,018h,00eh, 000h, 000N, 000N, 000h, 000h {7
00 00 C
€820 00 00 18 18 18 18 C DB 000h,000h,018h,018h,018h,018n,000h, 018N
00 18 C
C828 18 18 18 00 00 00 C DB 018n,018n,018h, 000N, 000N, 000h,000h, 000N i
00 00 o
C830 00 00 70 18 18 18 o DB 000h,000h,070h,018h,018n,018n,00eh, 018
OE 18 o
€838 18 18 70 00 00 00 o DB 018h,018h,070h,000h, 000N, 000N, 000N, 00Ch ;b 7d
00 00 C
C840 00 00 3B 6E 00 00 o DB  000h,000h,03bh, 06eh, 000h, 000Nh, 000, 000N
00 00 o
C848 00 00 00 00 00 00 o DB  000h,000h,000h, 000N, 000N, 000N, 000N, 000N ;U7 Te
00 00 o
€850 00 00 00 00 08 1C o DB  00Ch, 000N, 000N, 000N, 008h,01ch,036h,063h
36 63 o
€858 63 7F 00 00 00 00 o DB 063h,07fh,000h, 000N, 000N, 000,000, 000N A
00 00 o
C ;End of font matrix
c
€860 C fontlo16 endp
€860 font hi 8x8 label  byte ; 1024 bytes
C include fonthi8.asm
€860 C fonthi8 proc near
C SystemFont ; <hi mediumres> (m24) 8 x 8 font table for m24
o
€860 3C 66 60 66 3C OC C DB 03ch,066h,060h,066h,03ch,00ch,006h,03ch ; 80
06 3C C
€868 00 66 00 66 66 66 o DB  000h,066h,000h, 066N, 066N, 066h,03fh, 000N ; 81
3F 00 o
€870 OE 00 3C 66 7E 60 C DB 00eh,000h,03ch,066h,07¢eh,060nh,03ch,000h ; 82
3C 00 C
€878 7E C3 3C 06 3E 66 c DB 07eh,0c3h,03ch,006h,03eh,066h,03fh, 000 ; 83
3F 00 o
C880 66 00 3C 06 3E 66 o DB  066h,000h,03ch,006h,03eh, 066h,03fh, 000N ; 84
3F 00 C
£888 70 00 3C 06 3E 66 C DB 070h,000h,03ch,006h,03eh, 066h,03fh,000h ; 85
3F 00 C
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€890

£898

C8A0

C8A8

C8B0

C8B8

C8C0

c8c8

C8D0

C8D8

C8EO

C8E8

C8F0

C8F8

€900

€908

€910

€918

€820

€928

€930

18
3F
00
06
7E
3c
66
3C
70
3C
66
3C
7C
3c
70
3C
63
63
18
66
OF
7E
00
7F
1F
67
3C
3C
00
3C
00
3C
3C
3F
00
3F
00
06
c3
18
66
3C

18
00
00
1C
C3
00
00
00
00
00
00
00
C6
00
00
00
1C
00
18
00
00
00
00
00
36
00
66
00
66
00
70
00
66
00

3C 06 3E

3C

3C

3C

3C

38

38

38

36

00

7E

7F

66

00

00

00

00

00

00

66

60

66

66

66

63

3C

30

3C

66

66

66

66

66

60

7E

7E

7E

18

7F

66

3C

7F

66

66

66

66

66

66

66

66

66

66

3C

60

60

60

30

cc

66

66

66

66

66

66

3E

3C

66

OO OO 0000000000 O OOOOOOOOOOOO OO OOOOO OO OO OOOOOOOOOOOOOOOOOO OO OO

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

018h,018h,03ch, 006h, 03eh, 066h, 03fh, 000h

000h,000h, 03ch, 060h,060h, 03ch, 006h, 01ch

07eh,0c3h,03ch, 066h,07eh, 060, 03ch, 000h

066h,000h, 03ch, 066h, 07eh, 060N, 03ch, 000h

070h,000h, 03ch, 066h,07eh, 060h, 03ch, 000h

066h,000h,038n,018h,018h, 018, 03ch, 000h

07ch,0c6h,038n,018h,018h,018n,03ch, 000h

070h,000h,038h,018n,018h,018n,03ch, 000h

063h,01ch,036h,063h,07fh,063n,063n, 000N

018h,018h, 000N, 03ch, 066h, 07eh, 066h, 000N

00eh,000h, 07eh, 030, 03ch, 030h, 07eh, 000N

000h,000n,07fh,00ch,07fh, 0cch,07fh,000h

01fh,036h, 066h, 07 fh,066h, 066h, 067h, 000h

03ch, 066h, 000N, 03ch, 066h, 066h, 03ch, 000h

000h,066h,000h, 03ch, 066h, 066h, 03ch, 000h

000h,070h, 000N, 03ch, 066h, 066h, 03ch, 000N

03ch, 066h, 000N, 066h, 066h, 066h,03fh, 000N

000h,070h,000h, 066h, 066h, 066h, 03fh, 000h

000h,066h, 000N, 066h, 066h, 03eh, 006h, 07ch

0c3h,018h,03ch, 066h, 066N, 03ch, 018h, 000h

066h,000h, 066h, 066h, 066h, 066h, 03ch, 000h

;#1fdef NORDIC

DB
DB
DB
DB
DB

;#else NORDIC

000h,000h, 000N, 03ch, 06eh, 076h, 03ch, 000N
01ch,036h,032h,078h, 030N, 073, 07eh, 000N
07ch,0céh, Oceh, 0deh, 0feh, 0e6h, 07ch, 000h
0f0nh,060h, 066N, 060N, 062h, 066h, 0feh, 000h
070h,030h, 030h, 036h, 030N, 030N, 078h, 000N

;#1fdef PORTUGAL

DB
DB
DB
DB
DB

007h,000h,01ch, 036h,063h,07fh, 063h, 000h
01ch,036h,032h, 078, 030h, 073, 07eh, 000N
070h,000h,01ch, 036h,063h,07fh,063h, 000N
018h,024h,07¢eh, 030h,03ch, 030h, 03eh, 000N
03eh,063h, 01ch,036h,063h,036h,01ch, 000h

87

88

89

8a

8b

8c

8d

8e

8f

90

91

92

93

94

95

96

97

98

99

9a

9

9c

9d

e
9f

9b
9c
9d
9%
of
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C ;#else PORTUGAL
o DB 018h,018n,07eh,0cOh,0c0h,07eh,018h,018h ; 9b
o DB 01ch,036h,032h,078h,030n,073h,07eh,000h ; 9c
C DB 066h,066h,03ch,07eh,018n,07eh,018h,018h ; 9d
C DB 0f8h,0cch,0cch,0fah,0c6h,0cfh,0c6h,0c7h ; e
c ; DB 00eh,01bh,018h,03ch,018h,018h,0d8n, 070N ; 9f
C ;#endif PORTUGAL
C ;#endif NORDIC
o DB 00eh,000h,03ch,006h,03eh,066h,03fh,000h ; a0
o DB 01ch,000h,038h,018h,018n,018n,03ch, 000N ; a1
C DB 000h,00eh,000h,03ch,066h,066h,03ch, 000h ; a2
C DB 000h,00eh,000h,066h,066h,066h,03fh, 000h ; a3
C DB 000h,07ch,000h,07ch,066h,066h, 066h, 000h ; a4
c DB 07eh,000h,066h,076h,07eh, 06eh, 066h, 000h ; as
C ;#ifdef NORDIC
c ; DB 000h,07eh,000h,03ch,066h,066h,03ch,000h ; a6
c ; DB 07eh,000h,01ch,036h,063h,036h,01ch,000h ; a’/
c ; DB 018h,000n,018h,030h, 060N, 066h,03ch,000h ; a8
c ; DB 07eh,000h,03ch,006h,03eh,066h,03fh,000h ; a9
C DB 07eh,000h,03ch,066h,07eh, 066h, 066h,000h ; aa
C DB 010h,038h,06ch,06ch,038n,034h,058n, 000 ; ab
o DB 0cGh,0c0h,000h,0f8h,0cch,0cch,0cch, 000h ; ac
o DB 018h,018h,000h,018h,018n,018n,018n, 000N ; ad
o DB 07ch,018h,030h,098h,070h,000h, 000N, 000N ; ae
C ; DB 000h,0c6h, 07ch,0c6h,0c6h,07ch,0c6h, 000h ; af
C ;#else NORDIC
C ;#ifdef PORTUGAL
c ; DB 000h,07eh,000h,03ch,066h,066h, 03ch, 000h ; ab
c ; DB 07eh,000h,01ch,036h,063h,036h,01ch, 000h ; a’
c ; DB 018h,000h,018h,030h,060h,066h, 03ch, 000h ; a8
o DB 07eh,000h,03ch,006h,03eh,066h,03fh,000h ; a9
C DB 07eh,000h,03ch,066h,07¢eh,066h, 066h, 000h ; aa
C DB 007h,000h,063h,063h,063h,063h,03eh, 000h ; ab
C DB 00eh,000h,03ch,018h,018n,018h,03ch, 000h ; ac
C DB 018h,018h,000h,018h,018hn,018h,018h, 000N ; ad
C DB 07ch,018h,030h,098h,070h,000h, 000N, 000h ; ae
c ; DB 007h,000h,01ch,036h,063h,036h,01ch, 000h ; af
C ;#else PORTUGAL
C DB 03ch,06ch,06ch,03eh,000h,07eh, 000, 000h ; a6
C DB 038h,06ch,06ch,038h,000nh,07ch,000h, 000h ; a’
c ; DB 018h,000h,018h,030h,060h,066h,03ch, 000h ; a8
c ; DB 000h,000h,000h,07eh, 060N, 060N, 000N, 000N ; a9
C DB 000h,000h,000h,07eh,006h, 006h, 000h, 000h ; aa
C DB 0c3h,0c6h,0cch,0deh,033h,066h,0cch,00fh ; ab
C DB 0c3h,0c6h,0cch,0dbh,037h,06fh,0cfh,003h ; ac
o DB 018h,018n,000h,018h,018n,018h,018h, 000N ; ad
o DB 000h,033n,066h,0cch,066h,033h,000h, 000h ; ae
c ; DB 000h,0cch,066h,033h,066h,0cch,000h,000h ; af
C ;#endif PORTUGAL
C ;#endif NORDIC

€938 22 88 22 88 22 88 o DB 022h,088h,022h,088h,022h,088h,022h, 088h ; b0

22 88 o
€940 55 AA 55 AA 55 AA o DB 055h,0aah,055h,0aah, 055, 0aah, 055h, Oaah ; b1
55 AA C
(948 DB 77 DB EE DB 77 o DB 0dbh,077h,0dbh,0eeh,0dbh,077h,0dbh, Oeeh ; b2
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€950

£958

€960

€968

€970

€978

€980

C988

€990

€998

C9A0

C9A8

C3BO

C9B8

€9co

C9cs

C39D0

C9D8

C9EO

C9E8

C9FO

C9F8

CAOO

CAO8

CA10

CA18

CA20

DB
18
18
18
18
18
18
36
36
00
36
00
18
36
36
36
36
00
36
36
00
36
00

18 7

00
00
18
18
00
18
00
00
18
18
18
00
00
18
18
18
18
36
36
36
00
00
36
36
00
00
36
36
36
00
00

00

F8

F6

36

FE

F6

F8

00

18

36

37

3F

F7

FF

37

FF

36

00

18

06

36

06

06

36

18

00

18

18

36

30

30

00

00

30

00

F8

F6

36

F6

FE

37

FF

00

00

00

00

00

18

18

00

18

18

36

00

36

00

36

36

00

OO O O O 0O 0O 0O 0000000000000 O0OoOO0OOoO0OOOO0OOOoOOOOOOOOOOOOOO OO OOOO O OO

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

018h,018h,018n,018h,

018h,018h,018n,018h,

018h,018h,0f8n, 018N,

036h,036h, 036h, 036h,

000h, 000h, 000N, 000h,

000h, 000h, 0f8n, 018N,

036h,036h,0f6h,006h,

036h,036h, 036h, 036h,

000h,000h, 0feh, 006h,

036h,036h,0f6h,006h,

036h,036h, 036h, 036h,

018h,018h,0f8n, 018N,

000h, 000, 000N, 000N,

018h,018h,018n,018h,

018h,018h,018n, 018N,

000h, 000h, 000N, 000N,

018h,018h,018n,018h,

000h, 000h, 000N, 000N,

018h,018hn,018n,018n

018n,018n,01fh,018h,

036h,036h, 036h,036h,

036h,036h,037h,030h,

000h, 000, 03fh,030h,

036h,036h,0f7h,000h,

000h, 000N, 0ffh,000h,

036h,036h,037h,030h,

000h, 000N, 0ffh,000h,

018h,018n,018n,018h

0f8h,018h,018h,018h

0f8h,018h,018n,018h

0f6h,036h, 036N, 036h

0feh,036h,036h, 036h

0f8n,018h,018h,018h

0f6h,036h,036h,036h

036h,036h, 036h, 036h

0f6h,036h,036h, 036h

0feh,000h, 000, 000N

0feh,000h, 000N, 000h

0f8h,000h, 000N, 000N

0f8h,018h,018n,018h

01fh,000h, 000N, 000h

0ffh,000h, 000N, 000h

0ffh,018h,018n,018h

01fh,018h,018h,018h

0ffh,000h, 000N, 000N

,0ffh,018n,018n,018h

01fh,018h,018n,018h

037h,036h,036h, 036h

03fh,000h, 000N, 000N

037h,036h,036h,036h

0ffh,000h, 000N, 000N

0f7h,036h, 036h,036h

037h,036h,036h, 036h

0ffh,000h, 000N, 000N

b9

ba

bb

bc

bd

be

bf

c0

c1

ce

c3

c4

c5

c6

c7

c8

c9

ca

cb

cC

cd
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CA28 36 36 F7 00 F7 36 c DB 036h,036h,0f7h,000h,0f7h,036h,036h, 036h ; ce
36 36 C

CA30 18 18 FF 00 FF 00 C DB 018h,018h,0ffh,000h,0ffh,000h, 000N, 000N ; cf
00 00 C

CA38 36 36 36 36 FF 00 C DB 036h,036h,036h,036h,0ffh,000h, 000N, 000N ; do
00 00 C

CA40 00 00 FF 00 FF 18 C DB 000h,000h,0ffh,000h,0ffh,018n,018n,018h ; d1
18 18 C

CA48 00 00 00 00 FF 36 C DB  000h,000h, 000h,000h, 0f fh,036h, 036h, 036h ; de
36 36 C

CA50 36 36 36 36 3F 00 C DB 036h,036h,036h,036h,03fh,000h, 000N, 000N ; ds
00 00 C

CA58 18 18 1F 18 1F 00 C DB 018n,018h,01fh,018hn,01fh,000h, 000N, 000N ; d4
00 00 C

CA60 00 00 1F 18 1F 18 C DB 000h,000h,01fh,018n,01fh,018h,018h,018h ; d5
18 18 C

CA68 00 00 00 00 3F 36 C DB 000h, 000N, 000N, 000h, 03fh,036h,036h, 036h ; d6
36 36 C

CA70 36 36 36 36 FF 36 C DB 036h,036h,036h,036h,0ffh,036h,036h, 036h ; d7
36 36 C

CA78 18 18 FF 18 FF 18 C DB 018h,018n,0ffh,018n,0ffh,018h,018n,018h ; ds
18 18 C

CA80 18 18 18 18 F8 00 C DB 018h,018h,018hn,018n,0f8h,000n, 000N, 000N ; ds
00 00 C

CA88 00 00 00 00 1F 18 C DB  000h, 000N, 000N, 000N, 01fh,018n,018h,018h ; da
18 18 C

CA90 FF FF FF FF FF FF C DB 0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh ; db
FF FF C

CA98 00 00 00 00 FF FF C DB 000h,000h,000h,000n,0ffh,0ffh,0ffh,0ffh : dc
FF FF C

CAAD FO FO FO FO FO FO C DB 0f0h,0f0h,0f0h,0f0N,0f0N,0f0N, 00N, 0f0N ; dd
FO FO C

CAA8 OF OF OF OF OF OF C DB 00fh,00fh,00fh,00fh,00fh,00fh,00fh,00fh ; de
OF OF C

CABO FF FF FF FF 00 00 C DB 0ffh,0ffh,0ffh,0ffh,000nh,000h,000h, 000N ; df
00 00 C

CAB8 00 00 3B 6E 64 6E C DB 000h,000h, 03bh,06eh, 064h, 06eh, 03bh, 000N ; e0
3B 00 C

CACO 00 3C 66 7C 66 7C C DB 000h,03ch, 066h,07ch,066h,07ch, 060h, 060N ; el
60 60 C

CAC8 00 7E 66 60 60 60 C DB 000h,07eh,066h,060n, 060N, 060h, 060N, 000N ; e2
60 00 C

CADO 00 7F 36 36 36 36 C DB 000h,07fh,036h,036h,036h,036h, 036h, 000N ; e3
36 00 C

CAD8 7E 66 30 18 30 66 C DB 07eh,066h,030h,018n,030h,066h,07eh, 000N ; ed
7E 00 C

CAEO 00 00 3F 6C 6C 6C C DB 000h,000h,03fh,06ch, 06ch,06ch, 038, 000N ; e5
38 00 C

CAE8 00 33 33 33 33 3E C DB 000h,033n,033h,033n,033n,03eh,030h, 060N ; e6
30 60 C

CAFO 00 3B 6E OC OC OC C DB 000h,03bh,06eh,00ch,00ch,00ch,00ch, 000h ; e’
0C 00 C

CAF8 7E 18 3C 66 66 3C C DB 07eh,018h,03ch,066h,066h,03ch,018h, 07¢eh ; es
18 7E C

CBOO 1C 36 63 7F 63 36 C DB 01ch,036h,063h,07fh,063h,036h,01ch, 000N ; e9
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CBO8

CB10

CB18

CB20

CB28

CB30

CB38

CB40

CB48

CBS50

CB58

CB60

CB68

CB70

CB78

CB80

CB88

CB90

CB98

CBAO

CBA8

CBBO

CBB8

CBB8

1C
1
77
OE
3C
00
00
06
60
1C
1C
3C
66
00
00
18
7E
30
7E
0c
7E
OE
18
18
D8
18
18
00
00
38
00
00
00
00
00
OF
3C
78
00
70
00
00
00
00
00

00
36
00
18
00
00
00
0C
Co
60
00
66
00
7E
00
18
00
18
00
18
00
1B
18
18
70
18
00
76
00
6C
00
00
00
00
00
0c
1C
6C
00
18
00
00
00
00
00

63 63 36 36

0c

7E

7E

Co

66

00

7E

0c

30

00

DC

6C

6C

30

3C

00

3E

DB

DB

18

7E

00

38

00

oc

6C

60

3C

00

66

co

66

00

30

oc

18

00

76

00

18

EC

6C

78

3C

00

66

7E

7E

60

66

7E

00

00

00

18

D8

18

DC

00

00

00

6C

00

00

3C

00

nﬁ(_)(—)(_)(_)(—)(_)ﬁﬁﬁ(_)ﬁn()(_)(_)ﬁoﬁﬁﬁﬁ(‘)(‘)ﬁﬁ(—)ﬁﬁ(‘)nﬁﬁﬁﬁﬁﬁt_}ﬁ(_)(_)C_)(_)(_)(_)On

DB 01ch,036h,063h,063n,036h,036h,077h,000n ea
DB 00eh,018h,00ch,03eh,066h,066h,03ch, 000h eb
DB 000h,000h,07eh,0dbh,0dbh, 07eh, 000, 000h ec
DB 006h,00ch,07eh,0dbh, 0dbh,07eh,060h, 0cOh ed
DB 01ch,060h,0c0n,0fch,0c0h,060h,01ch,000h ee
DB 03ch,066h,066h,066h,066h,066h,066h,000h ef
DB  000h,07eh,000h,07eh, 000N, 07eh,000h, 000N 0
DB 018h,018n,07eh,018n,018n,000n, 07eh, 000h 1
DB  030h,018h,00ch,018h,030h, 000, 07eh,000h f2
DB 00ch,018h,030n,018h,00ch,000h,07eh, 000 3
DB 00eh,01bh,01bh,018h,018h,018h,018n,018h 4
DB 018h,018n,018n,018h,018h,0d8n,0d8h,070h 5
DB 018h,018n,000h,07eh,000h,018n,018n,000h 6
DB 000h,076h,0dch,000h,076h, 0dch,000h,000h 7
DB 038h,06ch,06ch,038h,000h,000h,000h, 000N 8
DB 000h,000n,000Nn,018n,018n,000n, 000N, 000N f9
DB 000h,000h,000h,000h,018h, 000N, 000N, 000N fa
DB 00fh,00ch,00ch,00ch,Oech,06ch,03ch,01ch b
DB 078h,06ch,06ch,06ch, 06¢h, 000h,000h, 000N fc
DB 070h,018h,030h,060hn,078h,000h,000h,000h fd
DB  000h,000h,03ch,03ch,03ch,03ch,000h,000h fe
DB  000h,000h,000h,000h, 000N, 000h,000h, 000N ff
End of font matrix

fonthi8 endp

code ends

include kbdata.asm
Filename: kb.data: USA-ASCII

This module includes the keyboard scan code translation data

1-34
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C for different keyboards.
o
o
C
CBB8 C code segment public 'ROM’
C assume cs:code, ds:nothing, es:nothing, ss:nothing
C
CBB8 C kb data? proc
C
C _______________________________________________________________________
C special cases
£ jmmmm o= oo o—ooooomomooo
o
= 00CO C kbins equ 0Coh ; kb insert lock (min case)
= 00C1 C kbcap equ 0C1h ; kb caps lock
= 00C2 C kbnum equ 0c2h ; kb num lock
= 00C3 C kbscr equ 0C3h ; kb scroll lock
= 00C4 C kbalt equ 0C4h ; kb alt lock
= 00C5 C kbctl equ 0C5h ; kb control lock
= 00C6 C kblsh equ 0C6h ; kb 1 shift lock
= 00C7 C kbrsh equ 0C7h ; kb r shift lock
C
= 00C8 C kbres equ 0c8h ; kb reset (mid case)
= 00C9 C kbbrk equ 0CSh ; kb break
= 00CA C pause equ 0CAR ; kb pause
= 00CB C kbprt equ 0CBh ; kb print screen
=00CC C kbnul equ 0CCh ; kb null
= 00CD C KNONE equ 0CDh ; kb_none
o
= 00CE C kdec9 equ 0CEh ; kbvalt_dec_g
= 00CF C kdec8 equ 0CFh ; kb alt dec 8
= (00D0 C kdec7 equ 000N ; kb alt dec 7
= 00D1 C kdec6 equ 0D1h ; kb alt dec 6
= 00D2 C kdec5 equ 0b2h ; kb alt dec 5
= 00D3 C kdec4 equ 003h ; kb alt dec 4
= 00D4 C kdec3 equ 0D4h ; kb alt dec 3
= 00D5 C kdec2 equ 0DSh ; kb alt dec 2
= 00D6 C kdect equ 0D6h ; kb alt dec 1
= 00D7 C kdecO equ 0D7h ; kb alt dec O
C
= 00D8 C kdbl0 equ 0D8h ; kb _double zero (max_case)
C
C _______________________________________________________________________
C 7 CapLk Bytes
C _______________________________________________________________________
o
(BB8 C kb cap flags label byte
o
CBB8 00 C db 00000000b ; scancode 00 (00h) - 07 (07h) ESC to '6’
CBB9 00 C db 00000000b ; scancode 08 (08h) - 15 (OFh) '7° to HT
CBBA FF C db 11111111b ; scancode 16 (10h) - 23 (17h) g’ to "1’
CBBB C3 C db 11000011b . scancode 24 (18n) - 31 (1Fh) 'o’ & 'p’ to 'a’ & 's’
CBBC FE C db 11111110b ; scancode 32 (20h) - 39 (27h) 'd’ to 'l &y
CBBD OF C db 00001111b ; scancode 40 (28h) - 47 (2Fh) ':' to " to 'z to v’
CBBE EO C db 11100000b . scancode 48 (30h) - 55 (37h) 'b" to 'm’ to '," to '*’
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CBBF

1B1B
1B1B
1B1B
CbCD
3131
2121
CDCD
7800
3232
2240
cncc
7900
3333
2323
CDCD
7A00
3434
2424
CDCD
7B00
3535
2525
CbCD
7€00
3636
265E
CD1E
7D00
3737
2726
Cbcob
7E00
3838
282A
CDCD
7F00
3939
2928
CDCD
8000
3030
5F29
1FCD
8100
2D2Db
3D5F
CD1F

CBBF
CBC1
CBC3
CBCS
CBC7
CBCY
CBCB
CBCD
CBCF
CBD1
CBD3
CBDS
CBD7
CBD9
CBDB
CBDD
CBDF
CBE1
CBE3
CBES
CBE7
CBES
CBEB
CBED
CBEF
CBF1
CBF3
CBFS
CBF7
CBF9
CBFB
CBFD
CBFF
CCo1
cco3
CCo5
ccoz
cco9
ccos
CcoD
CCOF
cc1
cc13
cCc15
cc17
cCc19
cc1B

OO oo

ﬂﬁﬁ(—)ﬁr)(_)l_)(-)ﬁ(_)(_)(_)(-)(_)(_)(_)(_)(—)(_)(_)ﬁ(-)(_)(_)(_)(—)mﬁﬁﬁﬁnnﬁﬁnﬁﬁﬁﬁﬂﬁﬁ(—)ﬂnﬁﬁﬁ

| AT&T
I KB I

|0ther

KBs |

kb_data_

dw
dw
aw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
daw
dw
dw
dw
aw
aw
dw
aw
aw
dw
dw
dw
dw
dw
aw
aw
dw
dw

table

(1Bh)
(1Bn)
(1Bn)
KNONE
(310)
1)
KNONE

(32h)
(22h)
KNONE

(33n)
(23n)
KNONE

(34h)
(24n)
KNONE

(35h)
(25n)
KNONE

(36h)
(26h)
KNONE

(37h)
(27h)
KNONE

(38n)
(28h)
KNONE

(3%n)
(29n)
KNONE

(30n)
(5Fh)
(1Fh)

(2bh)
(30h)
KNONE

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

label byte
100h + (1Bh)
100h + (1Bh)
100h + (1Bh)
100h + KNONE
100h + (31h)
100h + (21h)
100h + KNONE
7800h

100h + (32h)
100h + (40h)
100h + kbnul
7900h

100h + (33h)
100h + (23h)
100h + KNONE
7A00N

100h + (34h)
100h + (24h)
100h + KNONE
7B00N

100h + (35h)
100h + (25h)
100h + KNONE
7C00N

100h + (36h)
100h + (SEN)
100h + (1Eh)
7D00N

100h + (37h)
100h + (26h)
100h + KNONE
7E00N

100h + (38h)
100h + (2Ah)
100h + KNONE
7F00N

100h + (39h)
100h + (28h)
100h + KNONE
8000h

100h + (30N)
100h + (29n)
100h + KNONE
8100h

100h + (2Dh)
100h + (5Fh)
100h + (1Fh)

01

02

03

04

05

06

07

08

09

10

11

12

01h

02h

03h

04h

05h

06h

07h

08h

0Sh

0Ah

0Bh

0Ch

ESC  (BASE)
ESC  (SHIFT)
ESC  (CTL)
None  (ALT)

None
2

@
NUL=X03("@)

ROM BIOS Listing



ROM BIOS Listing

cc1b
CC1F
cc21
cce3
CC25
cce7
cc29
cCeB
cczD
CC2F
CC31
CC33
CC35
cc37
CC39
CC3B
CC3D
CC3F
ccan
CC43
CC45
cc47
CC49
CC4B
CC4D
CC4F
CC51
CC53
CC55
CCs7
CC59
CC5B
CC5D
CC5F
cCc61
CC63
CC6S
cce7
CCe69
CCeB
CceD
CCoF
cCc71
CC73
CC75
cc77
CC79
CC7B
CC7D
CC7F
cCc81
CC83
CC85
cc87
CC89

8200
SE3D
7E2B
1ECD
8300
0808
0808
7F7F
cbcob
0909
0F00
CbCD
CDCD
7171
5151
MM
1000
7777
5757
1717
1100
6565
4545
0505
1200
7272
5252
1212
1300
7474
5454
1414
1400
7979
5959
1919
1500
7575
5555
1515
1600
6969
43949
0909
1700
6F6F
4F4F
OFOF
1800
7070
5050
1010
1900
4058
6078

O OO OO O OO OO0 O OO OOOOOOOOOOOOOOOOoO0OOOOOOO0OOOO0OO0O0O0O0O0O0O0O0O0O0Oo00o0O0Oo0oo0o0

dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
aw
aw

(5EN) *
(7En) *
(1En) *

(08n) *
(08n) *
(7Fh) *
KNONE *
(09n) *

KNONE *
KNONE *
(71h) *
(51h) *
(11h) *

(77n) *
(57h) *
(17n) *

(65h) *
(45h) *
(05h) *

(72h) *
(52h) *
(12h) *

(74n) *
(54n) *
(14n) *

(79n) *
(59n) *
(19n) *

(75h) *
(55h) *
(15h) *

(69n) *
(49n) *
(0%h) *

(6Fh) *
(4Fh) *
(OFh) *

(70n) *
(50n) *
(10n) *

(4on) *
(60n) *

8200h
100h + (3Dh)
100h + (28Bh)
100h + KNONE
8300h

100h + (08h)
100n + (08h)
100h + (7Fh)
100h + KNONE
100h + (09n)
0F00h

100h + KNONE
100h + KNONE
100h + (71h)
100 + (57h)
1000 + (11h)
1000h

100h + (77h)
100h + (57h)
100h + (17h)
1100h

100h + (65h)
100h + (45h)
100h + (05h)
1200h

100h + (72h)
100h + (52h)
100h + (12h)
1300h

100h + (74h)
100h + (54n)
100h + (14n)
1400h

100h + (79h)
100n + (59n)
100h + (19h)
1500h

100h + (75h)
100h + (55h)
100h + (15h)
1600h

100h + (69n)
100h + (49h)
100h + (09n)
1700h

100h + (6Fh)
100h + (4Fh)
100h + (OFh)
1800n

100h + (70n)
100h + (50h)
100h + (10h)
1900h

100n + (5Bh)
100h + (7Bh)

13

14

15

16

17

18

19

20

21

22

23

24

25

26

0Dh

OEh

OFh

10h

11h

12h

13h

14h

15h

16h

17h

18h

19h

1Ah

RS (")
X131

BS

BS

DEL
None
HT
RHT=X15
None
None

q

Q
DC1("Q)
X16

W

W
ETB("W)
X17

e

E
ENQ("E)
X18

r

R
DC2("R)
X19

t

T
DCA("T)
X20

y

Y

EM (7Y)
X21

u

U
NAK(~U)
Xe2

i

I

HT (°1)
Xe3

o

0

SI (0)
Xe4

p

P
DLE("P)
X25

@

None

BS
BS
DEL
None
HT

None
None

g

Q
DC1("Q)

W
W
ETB("W)

e
E
ENQ("E)

.
R
DC2("R)

t
.
DC4("T)

y
Y

EM (V)

u
U
NAK ("U)

i
I
HT (°1)

0
0
SI (°0)

p
P

DLE("P)

~—
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CC8B CCTB C dw  kbnul * 100h + (1B) NUL=X03("@) ESC("[)
CC8D  CDCD C dw  KNONE * 100h + KNONE None  None
CC8F  5B5D C dw  (5Bh) * 100h + (5Dh)  ; 27 1Bh [ ]

CC91 7B7D C dw  (7Bh) * 100h + (7Dh) { }

€C93 1B7D C dw  (1Bh) * 100h + (1Dh)  ; ESC("[) 65 (°])
€C95 CDCD C dw  KNONE * 100h + KNONE None  None
CC97 0DOD C dw  (ODh) * 100h + (ODh)  ; 28 1ch CR CR
€C99  0DOD C dw  (ODh) * 100h + (ODR) CR CR
CC9B  0AOA C dw  (0Ah) * 100h + (0AR) LF LF
CCOD  CDCD C dw  KNONE * 100h + KNONE None  None
CCOF  C5C5 C dw  kbctl * 100h + kbctl ;29 1Dh ctrl  Ctrl
CCA1 C5C5 C dw  kbctl * 100h + kbctl ctrl  ctrl
CCA3  C5C5 C dw  kbctl * 100h + kbetl ctrl  ctrl
CCA5  C5C5 C dw  kbctl * 100h + kbetl ctrl  ctrl
CCA7 6161 C dw  (67h) * 100h + (61h)  ; 30 1Eh a a

CCA 4141 C dw  (41h) * 100h + (41h) A A

CCAB 0101 C dw  (01h) * 100h + (01h) | SOH(™A) SOH("A)
CCAD 1E00 C dw 1E00h : X30

CCAF 7373 C dw  (73h) * 100h + (73h) ;31 Fh s s

CCB1 5353 C dw  (53h) * 100h + (53h) s S

CCB3 1313 C dw  (13h) * 100h + (13h) DC3("S) DC3("S)
CCB5  1FO0 C dw 1FO0h ; X371

CCB7 6464 C dw  (64h) * 100h + (B4h)  : 32 20h d d

CCBY 4444 C dw  (44h) * 100h + (44h) D D

CCBB 0404 C dw  (04h) * 100h + (04n) EOT("D) EOT("D)
CCBD 2000 C dw 2000h ; X32

CCBF 6666 C dw  (66h) * 100h + (66h) ; 33 27h f f

CCC1 4646 C dw  (46h) * 100h + (46h)  ; F F

CCC3 0806 C dw  (06h) * 100h + (0Bh)  ; ACK("F) ACK(°F)
cces 2100 C dw 2100h ; X33

CCC7 6767 C dw  (67h) * 100 + (67h)  ; 34 22h g g

CCCY 4747 C dw  (47h) * 100h + (47h) 6 G

CCCB 0707 C dw  (07h) * 100h + (07h) BEL("G) BEL("G)
CCCD 2200 C dw 2200h ; X34

CCCF 6868 C dw  (68h) * 100h + (68h)  ; 35 23n h h

CCD1 4848 C dw  (48h) * 100h + (48h) H H

CCD3 0808 C dw  (08h) * 100h + (08h) BS (“H) BS (“H)
CCD5 2300 C dw 2300h ; X35

CCD7  6A6A C dw  (BAh) * 100h + (BAh)  ; 36 24h j j

CCD9  4A4A C dw  (4Ah) * 100h + (4AR) J J

CCDB  0AOA C dw  (OAh) * 100h + (OAR) LF (") LF (™))
CCDD 2400 C dw 2400h ; X36

CCDF  6B6B C dw  (6Bh) * 100h + (6Bh)  : 37 25h k K

CCE1 4B4B C dw  (4Bh) * 100h + (4Bh) K K

CCE3 0BOB C dw  (OBh) * 100h + (OBh) | VT (K) VT (K)
CCE5 2500 C dw 2500h ; X37

CCE7 6C6C C dw  (6Ch) * 100h + (6Ch)  ; 38 26h 1 1

CCE9  4cCAC C dw  (4Ch) * 100h + (4Ch) | L L

CCEB  0COC C dw  (OCh) * 100h + (OCh) FF (°L) FF (L)
CCED 2600 C dw 2600h ; X38

CCEF 3838 C dw  (3Bh) * 100h + (3Bh) : 39 27h :

CCF1 2B3A C dw  (2Bh) * 100h + (3AR) * :

CCF3  CDCD C dw  KNONE * 100h + KNONE None  None
CCF5  CDCD C dw  KNONE * 100h + KNONE None  None
CCF7  3A27 C dw  (3Ah) * 100h + (27h)  ; 40 28h ‘ :
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CCF9
CCFB
CCFD
CCFF
CDbo1
CDho3
CD0S
cbo7
CD09
CDhoB
CDOD
CDOF
cbM
CD13
CD15
cD17
CD19
CD1B
CD1D
CDIF
cb21
cbhe3
CD25
cb27
CD29
CD2B
Cb2b
CD2F
CD31
CD33
CD35
CD37
CD39
CD3B
CD3D
CD3F
Cb41
CD43
CD45
CD47
CD49
CD4B
CD4D
CD4F
CD51
CD53
CD55
CD57
CD59
CD5B
CDS5D
CDSF
CD61
CD63
CDB5

2A22
CDCD
CDCD
5060
7D7E
1DCD
CDCD
C6C6
C6C6
C6C6
C6C6
5C5C
7C7C
1c1C
CDCD
7A7A
SASA
TA1A
2Co0
7878
5858
1818
2D00
6363
4343
0303
2E00
7676
5656
1616
2F00
6262
4242
0202
3000
BEGE
AE4E
OEOE
3100
6D6D
4D4D
0DOD
3200
2ceC
3C3C
CDCD
CDCD
2E2E
3E3E
CDCD
CDCD
2FeF
3F3F
CDCD
CbCD

OO O O O O O O O O O O O O O O O O O O O O O O O O O O OO OO OO O O O O O O O OO OO O OO O O OO OO0 oo

dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
daw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
daw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw

(2AN)
KNONE
KNONE
(5Dh)
(70h)
(1bh)
KNONE
kblsh
kblsh
kblsh
kblsh
(5Ch)
(7ch)
(1ch)
KNONE
(7Ah)
(5Ah)
(1AR)

(78h)
(58h)
(18h)

(63n)
(43n)
(03n)

(76h)
(56h)
(16h)

(62h)
(42h)
(02h)

(6EN)
(4EN)
(0EN)

(6Dh)
(4Dh)
(0Dh)

(2ch)
(3ch)
KNONE
KNONE
(2EN)
(3En)
KNONE
KNONE
(2Fh)
(3Fh)
KNONE
KNONE

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

100h + (22h)

100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100n
100h
100h
100h
100h
100h
2C00h
100h
100h
100h
2Db0oh
100h
100h
100h
2E00N
100h
100h
100h
2F00h
100h
100h
100n
3000h
100h
100h
100h
3100h
100h
100h
100h
3200h
100h
100h
100n
100h
100h
100n
100h
100N
100h
100h
100h
100h

+
+
+
+
+
+
+
+
+
+
+

+

+
+
+
+
+

+
+

+

+
+

+

+
+

+

+
+

+

+
+

+

+
+

+

+
+
+

+

+

+

KNONE
KNONE
(60n)
(7En)
KNONE
KNONE
kblsh
kblsh
kblsh
kblsh
(5Ch)
(7¢h)
(1ch)
KNONE
(7An)
(5An)
(1An)

(78h)
(58h)
(18h)

(63h)
(43h)
(03h)

(76h)
(56h)
(16h)

(62h)
(42h)
(02h)

(6EN)
(4EN)
(OEN)

(6Dh)
(4Dh)
(0Dh)

(2ch)
(3ch)
KNONE
KNONE
(2EN)
(3En)
KNONE
KNONE
(2Fh)
(3Fh)
KNONE
KNONE

41

42

43

44

45

46

47

48

49

50

51

52

53

29h

2Ah

2Bh

2Ch

2bh

2Eh

2Fh

30h

31h

32h

33h

34h

35h

None None
None None
]

} -

GS (*]) None
None None
LShft  LShft
LShft  LShft
LShft  LShft
LShft LShft
\ \

| |

FS () FS (%)
None None
z z

z Z

SUB("Z) SUB("Z)
X44

X X

X X
CAN(™X) CAN(™X)
X45

C c

c c
ETX("C) ETX("C)
X46

' \

v v
SYN(™V) SYN(™V)
X47

b b

B B
STX("B) STX("B)
X48

n n

N N

S0 ("N) SO ("N
X49

m m

M M

CR ("M) CR (M)
X50

< <

None None
None None
> >
None None
None None
/ /
? ?
None None
None None
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o
C _______________________________________________________________________
C Alphabetic (Non-Migratory) | AT&T IOther |
o I KB | KBs |
C _______________________________________________________________________
C
cbe7 C7C7 C dw kbrsh * 100h + kbrsh ;54 36h RShft  RShft
cbeg C7C7 C dw kbrsh * 100h + kbrsh ; RShft  RShft
cbeB  C7C7 C dw kbrsh * 100h + kbrsh ; RShft  RShft
cbeb C7C7 C dw kbrsh * 100h + kbrsh ; RShft  RShft
CDBF  2A2A C dw (2Ah) * 100h + (2Ah) ;55 37h * *
Cb71 CBCB C dw kbprt * 100h + kbprt ; PrtSc  PrtSc
CD73 7200 C dw 7200h ; X114
CD75 CDCD C dw KNONE * 100h + kNONE ; None None
CD77 C4AC4 C dw kbalt * 100h + kbalt ;56 38h ALT ALT
CD79 (4C4 C aw kbalt * 100h + kbalt ; ALT ALT
CD7B C4C4 C dw kbalt * 100h + kbalt ; ALT ALT
CD7D C4C4 C dw kbalt * 100h + kbalt ; ALT ALT
CD7F 2020 C aw (20h) * 100h + (20h) ;57 39n SP SP
(D81 2020 C dw (20h) * 100h + (20h) ; SP SP
CD83 2020 C dw (20h) * 100h + (20h) ; SP SP
(D85 2020 C dw (20h) * 100h + (20n) ; SP SP
cb87 C1C1 C dw kbcap * 100h + kbcap ;58 3Ah CapLk  CaplLk
CD89 C1C1 C dw kbcap * 100h + kbcap ; CapLk  CapLk
CD8B C1C1 C dw kbcap * 100h + kbcap ; CapLk  CapLk
CD8D C1C1 C dw kbcap * 100h + kbcap ; CapLk  CapLk
CD8F 3B0O C dw 3B0Oh ;59 3Bh FO1=X59
CD91 5400 C dw 5400h ; F11=X84
(D93 5E00 C adw SEQOh ; F21=X94
CD95 6800 C dw 6800h ; F31=X104
Cb97 3C00 C adw 3C00h ;60 3Ch F02=X60
CD99 5500 C aw 5500h ; F12=X85
CD9B 5F00 C dw 5F00h ; F22=X95
CD3D 6900 C aw 6900h ; F32=X105
CD9F  3D00 C adw 3D00h ;61 3Dh F03=X61
CDA1 5600 C dw 5600h ; F13=X86
CDA3 6000 C dw 6000h ; F23=X96
CDA5  6A00 C dw 6A00N ; F33=X106
CDA7  3EQO C adw 3E0Oh ;62 3Eh F04=X62
CDAS 5700 C dw 5700h ; F14=X87
CDAB 6100 C dw 6100h ; F24=X97
CDAD 6B0O C adw 6B00N ; F34=X107
CDAF  3F00 C adw 3F00N ;63 3Fh F05=X63
CDB1 5800 C dw 5800h ; F15=X88
CDB3 6200 C dw 6200h ; F25=X98
CbBS 6C00 C dw 6C00h ; F35=X108
CDB7 4000 C adw 4000h ;64 40h FO6=X64
CDBY 5900 C dw 5300h ; F16=X89
CDBB 6300 C dw 6300h ; F26=X99
CDBD 6D00 C dw 6000h ; F36=X109
CDBF 4100 C dw 4100h ;65 41h FO7=X65
CDC1  5A00 C dw 5A00h ; F17=X90
CDC3 6400 C dw 6400h ; F27=X100
CDC5 6E0O C aw 6EOON ; F37=X110
CDC7 4200 C dw 4200h ;66 42h F08=X66
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CDCY  5B00
CDCB 6500
CDCD  6F00
CDCF 4300
Cbb1 5C00
CDhD3 6600
CbD5 7000
CDD7 4400
CDD9 5D00
CDbDB 6700
Cbbb 7100
CDDF CeC2
CDE1 CeC2
CDE3 CACA
CDES CeC2
CDE7 C3C3
CDE9 C3C3
CDEB C9C8
CDED C3C3

CDEF 4700
CDF1 3737
CDF3 7700
CDF5  DODO
CDF7 4800
CDF9 3838
CDFB  CDCD
CDFD  CFCF
CDFF 4900
CEO1T 3939
CEO3 8400
CE0S5 CECE
CE07 2D2D
CEO9 2D2D
CEOB CDCD
CEOD CDCD
CEOF 4B00
CE11 3434
CE13 7300
CE15 D3D3
CE17 CDCD
CE19 3535
CE1B CDCD
CE1D D2D2
CE1F 4D00
CE21 3636
CE23 7400
CE25 D1D1
CE27 ©2B2B
CE29 ©2B2B

OO O O O O O O O O O O O O 6O O O O o O

O O O o

[or N ov BN ov BN ob B or BN o 2 or I or Il ob NN o BN o BN o I or 2 or BN v Il v Bl ov B ob BN o0 BN o BN o 2 e i or i o 2N o B o BN o> BN op BN op BN ep BN ap ]

dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw

kbnum
kbnum
pause
kbnum
kbscr
kbscr
kbbrk
kbscr

*

*

*

5BOCh
6500h
6FO0N
4300h
5C00h
6600h
7000h
4400h
5D00h
6700h
7100h
100h + kbnum
100h + kbnum
100h + pause
100h + kbnum
100h + kbscr
100h + kbscr
100h + kbbrk
100h + kbscr

67

68

69

70

43h

44h

45h

46h

dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw

(37h)
kdec7

(38h)
KNONE
kdec8

(3%n)

kdec9
(2bh)
(2Bh)
KNONE
KNONE

(34h)

kdec4
KNONE
(35h)
KNONE
kdec5

(36h)
kdec6

(2Bh)
(2Bh)

*

*

*

4700h

100h + (37h)
7700h

100h + kdec?
4800h

100h + (38h)
100h + kNONE
100h + kdec8
4900h

100h + (39h)
8400h

100h + kdec9
100h + (2Dh)
100h + (2Dh)
100h + kNONE
100h + kNONE
4B0Ch

100h + (34h)
7300h

100h + kdec4
100h + kNONE
100h + (35h)
100h + kNONE
100h + kdec5
4D00N

100h + (36h)
7400h

100h + kdec6
100h + (28Bh)
100h + (2Bh)

72

73

74

75

76

77

78

48h

49h

4An

4Bh

4Ch

4Dh

4Eh

F18=X91
F28=X101
F38=X111
F09=X67
F19=X92
F29=X102
F39=X112
F10=X68
F20=X93
F30=X103
F40=X113
NumLk  NumLk
NumLk  NumLk
Pause  Pause
NumLk  NumLk
ScrLk  ScrLk
ScrLk  ScrLk
Break  Break
ScrLk  ScrlLk
AT&T  I0ther
KB | KBs |
Home=X71

7 7
X119

XDec7  XDec7
Up =X72

8 8
None None
XDec8  XDec8
PgUp=X73

9 9
X132

XDec9  XDec9
None None
None None
Left=X75

4 4
X115

XDec4  XDec4
None None
5 5
None None
XDec5  XDec5
Rght=X77

6 6
X116

XDec6  XDec6
+ +

+ +
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CE2B
CE2D
CE2F
CE31
CE33
CE35
CE37
CE39
CE3B
CE3D
CE3F
CE41
CE43
CE45
CE47
CE49
CE4B
CE4D
CE4F
CEST
CES3
CES5

CES7
CESS
CESB
CESD
CESF
CEB1
CE63
CEBS
CE67
CE69
CE6B
CE6D
CE6F
CE71
CE73
CE75
CE77
CE79
CE7B
CE7D
CE7F
CE81
CE83
CE85
CE87
CE89
CESB

CbCD
cbCh
4F00
3131
7500
DeD6
5000
3232
CDCD
D5DS
5100
3333
7600
D4D4
coco
3030
CbCD
D7D7
5300
2E2E
C8C8
c8C8

D8D8
D8D8
CDCD
CDCD
CBCB
CBCB
7200
CDCD
CACA
CACA
CACA
CACA
0DOD
0DOD
OAOA
CbCD
4B00
7300
7300
7300
5000
5000
5000
5000
4D00
7400
7400

DO O OO0 0O 0O OO0 OO OO0 OO OO o

OO O O

OO O OO 0O 0O 00O 00O OO OO OO OO OO OO OO oo

dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
aw

kNONE
kNONE

(31h)

kdec1

(32h)
KNONE
kdec2

(33n)

kdec3
kbins
(30h)
KNONE
kdecO

(2EN)
kbres
kbres

*

*

*

*

*

*

100h + kNONE
100h + KNONE
4F00h

100h + (31h)
7500h

100h + kdec
5000h

100h + (32h)
100h + KNONE
100h + kdec2
5100h

100h + (33h)
7600h

100h + kdec3
100h + kbins
100h + (30h)
100h + kNONE
100h + kdecO
5300h

100h + (2Eh)
100h + kbres
100h + kbres

79

80

81

82

83

4Fh

50h

51h

52h

53h

None None
None None
End =X79

1 1
X117

XDec1  XDec1
Down=X80

2 2
None None
XDec2  XDec2
Pgbn=X81

3 3
X118

XDec3  XDec3

INS=X82 INS=X82

0 0
None None
XDecO  XDecO
DEL =X83

Reset  Reset
Reset Reset

Q O o Q0 0 Q0 Q0 0000000000 aaaao
EESEESEESEEEEESEEESSEEE%%%%

kdb10
kdb10
KNONE
KNONE
kbprt
Kbprt

KNONE
pause
pause
pause
pause
(0Dh)
(0Dh)
(0A)
kNONE

*

*

*

100h + kdbl0
100h + kdbl0
100h + KNONE
100h + kNONE
100h + kbprt
100h + kbprt
7200h
100h + KNONE
100h + pause
100h + pause
100h + pause
100h + pause
100h + (0Dh)
100h + (0Dh)
100h + (0Ah)
100h + kNONE
4B00N
7300h
7300h
7300h
5000h
5000h
5000h
5000h
4D00N
7400h
7400h

85

86

87

88

89

90

55h

56h

57h

58h

58h

5Ah

AT&T IOtherl
KB | KBs |
00 00
00 00
None None
None None

PrtSc  PrtSc
PrtSc  PrtSc
X114

None None
Pause  Pause
Pause  Pause
Pause  Pause

Pause  Pause
CR CR

CR CR

LF LF
None None
Left=X75

Rev Word = X115
Rev Word = X115
Rev Word = X115

Down=X80
Down=X80
Down=X80
Down=X80
Rght=X77

Adv Word = X116
Adv Word = X116
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CESD
CESF
CE91
CE93
CESQS
CE97
CE99
CESB
CESD
CESF
CEA1
CEA3
CEAS
CEA7
CEAS
CEAB
CEAD
CEAF
CEB1
CEB3
CEBS
CEB7
CEB9
CEBB
CEBD
CEBF
CEC1
CEC3
CECS
CEC7
CEC9
CECB
CECD
CECF
CED1
CED3
CEDS
CED7
CED9
CEDB
CEDD
CEDF
CEE1
CEE3
CEES
CEE7
CEES
CEEB
CEED
CEEF
CEF1
CEF3
CEF5

CEF7

7400
4800
4700
4700
4700
€9C9
€9C9
€9C9
€3C9
€9C9
€9C9
€9oc9
€9C9
cacz
cacz
CACA
cecz
2F2F
2FeF
CDCD
CbcD
5400
5400
5400
5400
5500
5500
5500
5500
5600
5600
5600
5600
5700
5700
5700
5700
5800
5800
5800
5800
5900
5900
5900
5900
5A00
5A00
5A00
5A00
5B00
5B00
5B00
5B00

C
C
C
C
C
C
C
o
o
C
C
C
o
c
C
C
C
C
C
C
C
C
C
C
C
C
C
c
C
C
C
C
C
C
C
C
C
C
C
C
o
C
C
C
C
o
C
C
C
C
C
C
C
C
C

dw
dw
aw
aw
dw
dw
dw
dw
aw
dw
aw
dw
aw
aw
dw
dw
aw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
dw
dw
dw
aw
aw
dw
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw

kb_data1

kbbrk
kbbrk
kbbrk
kbbrk
kbbrk
kbbrk
kbbrk
kbbrk
kbnum
kbnum
pause
kbnum
(2Fh)
(2Fh)
KNONE
kNONE

7400h
4800h
4700h
4700h
4700h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
100h
5400h
5400h
5400h
5400h
5500h
5500h
5500h
5500h
5600n
5600h
5600h
5600h
5700h
5700h
5700h
5700h
5800n
5800h
5800h
5800h
5900h
5900h
5900h
5900h
5A00h
5A00h
5A00h
5A00h
5B0Ch
5B0Ch
5B00N
5B00N

endp

+

+

+

+

kbbrk
kbbrk
kbbrk
kbbrk
kbbrk
kbbrk
kbbrk
kbbrk
kbnum
kbnum
pause
kbnum
(2Fh)
(2Fh)
KNONE
KNONE

91

92

93

94

95

96

97

98

99

; 100

;101

;102

; 103

5Bh

5Ch

5Dh

5Eh

5Fh

60h

81h

62h

63h

64h

65h

66h

67h

Adv Word = X116

Up =X72
Home=X71
Home=X71
Home=X71
Break
Break
Break
Break
Break
Break
Break
Break
NumLk
NumLk
Pause
NumLk

/

/

None
None
F11=X84
F11=X84
F11=X84
F11=X84
F12=X85
F12=X85
F12=X85
F12=X85
F13=X86
F13=X86
F13=X86
F13=X86
F14=X87
F14=X87
F14=X87
F14=X87
F15=X88
F15=X88
F15=X88
F15=X88
F16=X89
F16=X89
F16=X89
F16=X89
F17=X90
F17=X90
F17=X90
F17=X90
F18=X91
F18=X91
F18=X91
F18=X91

Break
Break
Break
Break
Break
Break
Break
Break
NumLk
NumLk
Pause
NumLk

None
None
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include wd_hdu,asm

TITLE  WX2BIOS Version 8 85/04/02

SUBTTL BIOS for Western Digital Winchester Controllers

PAGE 62,132

; Integrated Verion F to our existing BIOS. 04/07/85
; From Dave Joan, Western Digital,

(1) BIOS polling status at end of rest pulse caused 5 to 9 us pulses
on all drive lines due to 1015 ports not lbeing set up. A delay of
at least 3 milliseconds between reset and polling was added to the
reset command routine.

(2) Install sets up registers AL,DH,CX in case System BIOS did not.

;. Ported Version E to our version of the WX2BIOS. I have added enhancements
; like: 1) deglitching the interrupt service routine; 2) inserting time outs
; around the wait for interrupt loop
; Version E
; Dave Joan 85/02/07
; Version 8 (begun from NLSBIOS version 1)

Bob Hossley 83/10/10 - 83/10/10

Exact copy of NLSBIOS version 1

; Version 1

Bob Hossley 83/10/06 - 83/10/06
; 83/10/06 Reset code refined work with SHD artwork revision 1, 2, or 3
; Version O (begun from WX2BIOS version 6)

Bob Hossley 83/10/05 - 83/10/06

Bill Bailey 83/10/04 - 83/10/04

O O O O O O O O OO OO OO OO OO O OO0 OO OO0 OO

C _____________________________________________________________________________
c
C ; Basic (i.e. Fundamental) Input/Output System for the Western Digital
C WX2 Winchester Controller board
o
C This BIOS provides access to 5 1/4 inch fixed disks via a
C controller compatible with the IBM fixed disk controller.
o
C The BIOS routines are meant to be entered only via software
C interrupts. Addresses in these listings should never be referenced.
C Applications which reference absolute addresses in the code segment
C violate the structure and design of this BIOS.
o
[ i mm e m e — oo
o
BIFC C code segment common 'ROM’
C assume cs:code, ds:nothing, es:nothing, ss:nothing
C public bios install
C public 113 ih
CEF8 C ORG OCEF8H
C
= 0001 C DMACC  EQU 01h ; non zero for dma accelerator code
C Error Codes Returned by BIOS
o
= 00FF C ec stat EQU OFFh ;Read status failed
= (00BB C ec_undef EQU 0BBh ;Undefined error
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= 0080
= (0040
= 0020
= 00M
= 0010
= 000B
= 0009
= 0007
= 0005
= 0004
= 0002
= 0001
= 0000

= 0018

= 0000
= 0001
= 0002
= 0003
= 0004
= 0005
= 0006
= 0007
= 0008
= 0009
= 000A
= 0008
= 000C
= 000D
= 000E
= 000F
= 0010
= 0011
= 0012
= 0013
= 0014
= 0015

= 000E

= 0000
= 0001
= 0003
= 0004
= 0005
= 0006
= 0007

O O O O O O O OO O OO0 O OO 0O OO 00000000 OO OO0 OOO0OO0OO0OO0OO0OO0OO0OoO0OoOOoOOoOOoOoOoO0OOOO0OO0OO0OOoq0OOoOoOoO

ec_time EQU 080h
ec seek EQU 040h
ec:cntlr EQU 020h
ec_ecc _cor EQU 011h
ec_ecc un EQU 010h
ec bad trk EQU 00Bh
ec_dma 64k EQU 00%h
ec init EQU 007h
ec reset EQU  005h

ec sec not fnd EQU 004h
ec_addr mark EQU 002h
ec _bc EQU 001h
ec no err equ 000
; Error codes returned by the wx2

erc corr equ 18h

BIOS Command Codes

bc reset EQU 0
bc cc EQU 1
bc rd EQU 2
bc wr EQU 3
bc vr EQU 4
bc ft EQU 5
bc fbt EQU 6
bc fd EQU 7
bc par rd EQU 8
bc par set equ 9
bc rdl equ 10
bc wrl equ 11
bc seek equ 12
bc reset 1 equ 13
bc buff rd equ 14
bc buff wr equ 15
bc tst rdy equ 16
bc recal equ 17
bc diag ram equ 18
bc diag drv equ 19
bc diag ctlr equ 20
bc dasd equ 21

;. Screen BIOS command codes
bc v w equ 14

Disk Controller Command Codes

dc_tst rdy EQU 0
dc recal EQU 1
dc stat rd EQU 3
dc fd EQU 4
dc vr U 5
dc ft EQU 6
dc fot T

;No response from device
;Seek failed

;Controller failed self test
;ECC corrected data error
;Uncorrectable data error
;Bad track

;Attempt to DMA across 64K boundary
;Initialize drive failed
;Reset failed

;Sector not found

;Address mark not found

;Bad command

;no error

;ECC error corrected

;reset controller
;return last completion code
;read sectors

;write sectors

;verify sectors
;format track

;format bad track
;format drive

.read parameters

;set parameters

;read long

;write long

;seek

;reset controller
;read sector buffer
;write sector buffer
;test drive ready
;recalibrate

;ram diagnostic

;drive diagnostic
;controller diagnostic
; new cmd 15H ; read DASD type%

;write character to screen

; TEST READY
;RECALIBRATE
;READ STATUS
;FORMAT DRIVE
;verify sectors

; format track
;FORMAT BAD TRACK
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= 0008
= 000A
= 0008
= 000C
= 000D
= 000E
= 000F
= 00EO
= 00E3
= 0OE4
= 00ES
= 00E6

= 0000
= 0004
= 0005

= 0020

= 0002

= 0000
= 0002
= 0003
= 0005
= 0007
= 0008
= 0009
= 000A
= 000B

= 0000
= 0002
= 0004
= 0006
= 0008
= 000A
= 000C

ﬁﬁﬂﬁﬁﬁﬁ(‘)ﬁﬁnﬁﬁ(‘)(’)ﬁﬁ(‘)n(‘)ﬁﬁ(_)(')(_)(_)OC')(_)(_)(-)(_)(_)(_)(_)(_?O(_)(_)(_)(_)(_)(_)(_)(_)Onﬁﬁﬁnoﬁﬁﬁ

dc rd EU 8 ;READ SECTORS
dc_wr EQU  OAH JWRITE SECTORS

dc_seek EQU 0BH ; SEEK

dc par set  EQU  OCH ;SET DRIVE PARAMETERS
dc_ecc rd EQU  ODH ;READ ERROR BURST LENGTH
dc buff rd  EQU  OEH ;READ SECTOR BUFFER

dc buff wr  EQU  OFH JWRITE SECTOR BUFFER

dc diag ram  EQU  OEOH ;RAM DIAGNOSTIC

dc diag drv  EQU  OE3H ;DRIVE DIAGNOSTIC

dc diag ctlr  EQU  OE4H ;CONTROLLER DIAGNOSTIC
dc rdl EQU  OESH ;READ LONG

dc_wrl EQU  OEeH SWRITE LONG

Command Control Block offsets

ceb cmd equ 0 ;command code
ccb blks equ 4 ;number of blocks or interleave factor
ccb opt equ 5 ;option byte

; Bits in Byte 1 of the ccb
cecb drv b equ 20h ;drive bit

CCB option byte

Bit
0, 1,2 Step option
;0 3,4, 5 Reserved for future use
;6 0 --> Stable ECC required before correction
1 --> Immediate ECC correction
7 0 --> Retries allowed
1 --> No retries allowed

; Command Completion byte
cc er equ 2 ;error flag bit: 0 --> no error

; offsets in a winchester parameter subtable

wst cyl equ 0 ;2-byte number of cylinders

wst_heads equ 2 ; 1-byte number of heads

wst re wr equ 3 ;2-byte starting reduced write cylinder

wst wr pre equ 5 ;2-byte starting write pre-comp cyl

wst er bur equ 7 ;1-byte max. error burst length

wst opt equ 8 ;1-byte option byte for CCB

wst sto equ 9 ;1-byte standard time out parameter%

wst fto equ 10 ; 1-byte format drive time out parameter%

wst ddto equ " ;1-byte drive diagnostic time out parameter%

; Activation Record Descriptions

ales equ 0
alds equ 2
al si equ 4
a1l di equ 6
a1 bp equ 8
a1 dx equ 10
a1:cx equ 12
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= 000E C albx equ 14
o
C ; Interrupt vector numbers
= 0010 C ivn dis char equ 10h ;call to screen bios
= 0013 C ivn bc equ 13h ;call to diskette or winchester bios
= 0018 C 1ivn basic equ 18h ;enter ROM resident BASIC
= 0040 C 1ivn bc dette equ 40h
o
C ; Timer Values
= 0165 C tio1 equ 446d-89d ;time to wait after drive 0 is found
C ;usable = 89 * .056 = 5 seconds
= 019A C ti kb reset equ 446d-36d ;initial timer counter for kb reset
C ; 36 * .056 = 2 seconds
= 01BE C ti fin equ 446d ;final timer counter
C ;.056 seconds per count
= 0584 C tiﬁbcﬁreset equ 1412d ;delay loop count for 3 ms minimum.
C ; based on 17 cyc X .125 us = 1 loop
c
C ; Miscellaneous symbols
C
= 0004 C ctlr mx equ 4 ;maximum number of wx2 controllers
= 0002 C drv ctlr EQU 2 ;number of drives per controller
= 0008 C drv total EQU ctlr mx*drv ctlr ;total number of drives possible
= 0080 C dnwin equ 80h ;least significant winchester drive #
= 0200 C sec size equ 512 ;number of bytes per sector
o
o Hardware specific values
C Port Addresses
= 0000 C pdma EQU 0 ;base address for DMA chip registers
= 0020 C pint EQU 20H ;8259 control port
= 0082 C p_dma latch EQU 082H ;4-bit latch for bits 16 - 19 of DMA
o ;address
= 0063 C p_dmacc EQU 63H ;port for dma accelerator %
C ;predictor sector size and sample enable’%
= 0320 C pwx2 EQU 0320H ;Base address for WX2 ports
o
= 0004 C wxel equ 4 ;number of ports per WX2 controller
C
= 0067 C swb equ 67H ;mother board switch%
o
C 0ffsets from base address for one WX2 controller
C Read Use
= 0000 C wx2 r data equ 0 ;data from WX2 to host
= 0001 C wx2 r status equ 1 ;WX2 status
C ;Caution: subroutine wx2 req requires that
C wx2 r data + 1 = wx2 r status
C ;Caution: subroutine ccb send requires that
C ;Wx2 r stat = wx2 w select -1
= 0002 C wx2 r config equ 2 ;configuration switches
c
c ; Write Use
= 0000 C wx2 w data equ 0 ;data from host to WX2
= 0001 C wx2 w reset equ 1 ;reset WX2 controller
= 0002 C wx2 w select equ 2 ;select WX2 controller
C ;Caution: subroutine ccb send requires that
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C Wx2 W msk = wx2 w select +1
= 0003 C wx2 w msk equ 3 ;mask register
= 000C C wx2 1rg offset equ 12 ; largest port offset for hard disk controller’%
C
C ; Bits in wx2 r status
= 0008 C wx2 stat busy EQU 000010008 ;. Busy
= 0004 C wx2 stat cd EQU 000001008 ;  command/data
= 0002 C wx2 stat io EQU 000000108 ; input/output
= 0001 C wx2 stat req EQU 000000018 ; request (start state machine)
= 0020 C wx2 stat int equ 00100000b ;interrupt
= 0010 C wx2 stat drq equ 00010000b ;dma data request
C
C Bits in wx2 r config
= 000C C wx2 config 0 equ 00001100b ;switch field for drive 0
= 0003 C wx2 config 1 equ 00000011b ;switch field for drive 1
c _
C Bits in wx2 w msk (bits 2 - 7 are don't cares)
= 0001 C wx2 msk dma equ 01b ;dma mask bit
c ; 0 --> dma to host disabled
C ; 1 --> dma to host enabled
= 0002 C wx2 msk int equ 10b ;interrupt mask bit
C ; 0 --> interrupt to host disabled
C ;1 --> interrupt to host enabled
X :
c
C ; Offsets from the DMA base address
C Write
C For each channel there is a 16-bit address register and a 16-bit
C byte count register. For channel i (1 =0, 1, 2, 3) the address
C register is at address i*2 and the byte count register is at address
C (i*2) + 1.
= 0006 C dma w addr equ 3*2 ;channel 3 address register (16-bits)
= 0007 C dma w cnt equ 3*2+1 ;channel 3 byte count register (16-bits
= 0008 C dma w cmd equ 8 ;command register (8 bits)
= 000B C dma w mode equ " ;mode register (6 bits)
= 0009 C dma w req equ 9 ;request register (4 bits)
= 000A C dmavwimask_b equ 10 ;write single mask register bit
= 000F C dma w mask equ 15 ;mask register (4 bits)
= 000C C dma w byte equ 12 ;clear pointer to register byte
C ;0 --> bits 0 - 7 of register
o ;1 --> bits 8 - 15 of register
= 000D C dma w clr equ 13 ;master clear
C " Read
= 0008 C dma r status equ 8 ;status register (8 bits)
o
C ; Commands for DMA controller
C Commands for mode register
C ENDIF
C IF DMACC
= 0007 C dma mode wr EQU 00000111B ;bits 6, 7 = 01 --> DEMAND mode select’%
C ;bits 2, 3 = 01 --> write transferk
C ;bits 0, 1 =11 --> Channel 3 select%
= 000B C dma mode rd EQU 000010118 ;bits 6, 7 = 01 --> DEMAND mode selectk
o ;bits 2, 3 = 10 --> read transfer’%
C ;bits 0, 1 = 11 --> Channel 3 selecth
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= 0003
= 0004

= 0000
= 0001

= 0000

= 0001

= 0001

= 0020

= 0020

0000

0034
0034

004C
004C

0064
0064

0078
0078

0100
0100

0104
0104

7C00

7C00

OO OO OO0 OO0 OO OO OO0 OO OO OO 000000

OO O

O OO OO OO OO OO O OO OO OO OO0 O o0OO6OoOo

ENDIF

i

bits 0, 1 = 11 --> Channel 3 select

Commands for mask register bit change register

dma mask b 3 equ 11b ;
dma mask b s equ 100b ;

IF DMACC

dmanorm equ 0
dmalong equ

ENDIF

; Offsets from p int
write
intﬁw_ocwa equ 0

Read or Write
int ocw1 equ 1

; Bits in int_ocw1

int ocw1 m0 equ 00000001b

int ocw1 md equ 00100000b

; Commands for ocw2
int_och_eoi EQU 20H

intvec SEGMENT AT O

ORG 4*0dh

iv int LABEL ~ DWORD

ORG 4*1vn be

iv bc LABEL  DWORD
ORG  4*1%h

iv_boot LABEL  DWORD
ORG  EH*4

iv p tbl dett LABEL  DWORD

ORG 4*ivn_bc_dette

bits 0, 1 = 3 --> channel 3 mask bit
bit 2 = 1 --> set mask bit

;normal dma flagh
;long dma flagh

;Operation Control Word O:

rotate & end of interrupt control

;Operation Control Word 1: set

the interrupt mask register

;channel zero mask

The clock used channel 0.

;channel 5 mask

The WX2 uses channel 5.

;End of interrupt command

;winchester interrupt

;call to diskette or winchester BIOS

;call to winchester BIOS to boot system

;Diskette parameter table

;call to diskette BIOS

;winchester parameter table

.address of buffer for disk resident

;boot code

iv bc dett LABEL ~ DWORD
ORG 041H*4

iv p tbl win LABEL  DWORD
ORG 7CO0H

iv boot buf LABEL  FAR

;A jump to this label begins execution

;0f the disk resident boot code
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7C00

= 0040

0000

0042
0042
0042

006C
006C
0072
0072
0074
0074
0075
0076
0077
0078

OO O O 0O 0O 000000000 O OO OO OO OO oo OO OO 0O 0O 00O 0000 OO OOOOOOOOOOOOoO o O

intvec ENDS

W2RAM  EQU 40H ; needed for masm%

wdram SEGMENT AT 40H %
ORG 42H

ram ccb LABEL  BYTE ;6-byte Command Control Block

ram stat LABEL  BYTE 14-bytes of controller status
ORG 06CH

ram time DW ? ;Timer low word

~ ORG  72H

ram kb reset DW ? ;1234H 1f keyboard reset underway
ORG 74H

ram cc DB ? ;completion code

ram drv_cnt DB ? ;Number of drives on WX2 controller 0

ram opt DB ? ;spare - was temp for option byte

ram po DB ? ;spare - port offset temp

wdram ENDS

L33k 3k 3k 3k 3k ok ok ok 3k ok ok ok kK ok ok ok ok 3k 3k 3k K ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk sk ok ok ok ok ok sk sk ok ok ok ok ok ok ok sk ok ok sk ok Rk kk ok ok kR ok ok
i

;code segment

org 0
db 55h, 0aah ;BIOS header
db 16 ;number of 512 blocks in the block of

;host memory allocated to this BIOS.
;I the BIOS ROM used is smaller, then
;1t appears several times in the host
;memory

; Call: call ROM-base-address + 3
return

; Install Winchester BIOS into the interrupt vector system.
; Entry:  No entry parameters.
; Exit: No exit parameters.

The message " Not Ready" is displayed if there are no usable winchester
; disks.

assume cs:code ;call to initialize is required to
;establish cs

1-50
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CEF8

CEFB

CFe9
CF29
CF2A
CF2B
CFaC
CF2D
CF2E
CF2F
CF30
CF31
CF32
CF33

E9 CFB4 R

28 43 29 20
70 79 72 69
74 20 31 39
20 57 65 73
72 6E 20 44
69 74 61 6C
6F 72 70 6F
74 69 6F 6E

CF
02
25
02
08
2A
FF
50
F6
19
04

43 6F
67 68
38 33
74 65
69 67
20 43
72 61

OO OO OO OO O OO0 OO

(ep]

OO O O OO 00O 00O OO O OO O OO OOOOOOOOOOOOOOOOO O OO OO

Jmp

near ptr bios install ;entry for power-up initialize

; Call

; Purpose:

i

; Entry:

JMP ROM_base_address +5

format the specified drive with the specified interleave.

(AH) = Relative number of target drive. Drive 80h + d is the target.

(AL) = Interleave factor.

; Exit: Job terminated.

jmp

p tbl dett:

; Winchester Parameter Table

i

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

Offset

0 -15

16 - 31
;32 - 47
;48 - 63

64 - 79

80 - 95

9% - 111

112 - 127

wx2_fmt

; format entry

"(C) Copyright 1983 Western Digital Corporation’

11001111B
2

25h

2

8

02AH

OFFH

050H

OF6H

25

subtable
subtable
subtable
subtable
subtable
subtable
subtable
subtable

;srt=C, HD unload = F

;HD load = 1, mode = DMA

;wait after open til motor off
;512 bytes per sector

;EOT

;gap length

;DTL

;gap length for format

;Till byte for format

;head settle time in milliseconds
;motor start time (1/8 seconds)

The configuration switches accessible via port wx2 r config specify

. the subtable to be used for each drive.

Each drive has two switches

; which determine a 2-bit field in port wx2 r config which specifies

; the subtable number for the drive.

; Two auxliary switches have been added to expand the parameter table.%
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CF34

CF34 0132

CF36 04

CF37 0132

CF39 0000

CF3B 0B

CF3C 05

CF3D 0C

CF3E B4

CF3F 28

CF40 00 00 00 00

CF44 02B9

CF46 05

CF47 02B9

CF49 0000

CF4B 0B

CF4C 05

CF4D 10

CF4E DO

CF4F 60

CF50 00 00 00 00

OO O O 0O 00O 0000000000 OO0 OO0OOOOOOOOOOOOOOOOOOOOOOOOOOOO OO OO OO

; Bits 3 and 2 (OCH) on the mother board (port 067H) are read for one%
; extra bit per drive; bit 3 for drive 0, bit 2 for drive 1.%

; Winchester Parameter Subtable

; Offset

p_tbl win:

Byte Length

2 Number of cylinders

Number of heads

Starting reduced write current cylinder
Starting write precompensation cylinder
Max. correctable error burst length

CCB option byte

Standard time out value

Format time out value

Check drive time out value

Reserved for future use

N N U ACTE AC RN

Table Entry 0 - 10Mb
This is the 10Mb drive supported as the default drive in the PC6300

DW
DB
DW
DW
DB
DB
DB
DB
DB
DB

0306D
04
0306D

0

OBH

5

OCH
0B4H
28H
0,0,0,0

Table Entry 1 - 30Mb
CDC Wren Hard Disk Drive

DW
DB
bW
DW
DB
DB
DB
DB
DB
DB

06970
05
0697D

0

OBH

5

10H
0DOH
60H
0,0,0,0

Table Entry 2 - 20Mb
CMI CM6426 Hard Disk Drive

CF54 0280 DW 0640D

CF56 04 DB 04

CF57 0100 DW 0256D

CF59 0100 DW 0256D

CF5B 0B DB 0BH

CFSC 05 DB 5
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CF5D
CFSE
CF5F
CF60

CF64
CFe6
CF67
CF69
CFeB
CF6C
CFeD
CF6E
CF6F
CF70

CF74
CF76
CF77
CF79
CF78B
CF7C
CF7D
CF7E
CF7F
CF80

CF84
CF86
CF87
CF89
CF8B
CF8C
CF8D
CF8E
CF8F
CF90

CF94
CF96
CF97
CF99
CF9B

0c
B4
28
00 00 00 00

035
05

0306

FFFF

08

05

18

FF

90

00 00 00 00

0301

05

FFFF

01F4

08

05

18

FF

%0

00 00 00 00

0400
08

0401

0200

08

05

30

FF

BB

00 00 00 00

0400
08
0401
0400
0B

ﬁﬁﬁﬁﬁ(_)(‘)(-)ﬁ(-)ﬁ(_)(_)(_)(-)ﬁﬁﬁ(_)(—)(_)OOO(_)(_)(‘)(-)f)ﬁOﬁﬁﬁﬁﬁﬁnﬁﬁ(‘)ﬁﬁﬁ(‘)ﬁﬁﬁ(—)onOﬂﬁﬁ

DB
DB
DB
DB

OCH
0B4H
28H
0,0,0,0

Table Entry 3 - 40Mb

Tandon Hard Disk Drive

DW
DB
DW
DW
DB
DB
DB
DB
DB
DB

0981D
05
0982D
OFFFFH
0BH

5

18H
OFFH
90H
0,0,0,0

Table Entry 4 - 40Mb

Seagate Hard Disk Drive ST4051

DW
DB
DwW
DW
DB
DB
DB
DB
DB
DB

Table Entry 5 - 80 Mb
Miniscribe Hard Disk Drive Model 6086

DW
DB
DW
DW
DB
DB
DB
DB
DB
DB

Table Entry 6 - 67 Mb
Micropolis Hard Disk Drive Model 1325

bW
DB
DW
DW
DB

09770
05
OFFFFH
0500D
OBH

5

18H
OFFH
090H
0,0,0,0

1024D
08
1025D
512D
OBH

5

30H
OFFH
0BBH
0,0,0,0

1024D
08
10250
1024D
0BH
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CF9C
CFID
CFOE
CFOF
CFAQ

CFA4
CFA6
CFA7
CFA9
CFAB
CFAC
CFAD
CFAE
CFAF
CFBO

CFB4
CFB4
CFB6

CFB8
CFB9

CFBD
CFCo
CFC4
CFCA
CFCE
CFD4
CFD8
CFDE
CFE2
CFE8
CFEC

CFED
CFFO

CFF2
CFF7
CFFA
Do00

05
25
FF
AO

00 00 00 00

0264

04

0265
0100

0B
05
0c
B4
28
00

33
8E

FA
C4

A3
8C
c7
8C
c7
8C
c7
8C
C7
8C
FB

B8
8E

C6
B8
81
74

00 00 00

co0
D8

06

004C

0100 R

06
06
OE
06
OE
06
OE
06
OE

0102
004C
004E
0064
0066
0034
0036
0104
0106

0040

D8

T XV VW VW

R
R
R
R

D170 R

DOED R

D161 R

CF34 R

06 0075 R 00
019A
3E 0072 R 1234

02

ﬁﬁﬁﬁﬁf‘)(‘)(—)(_)()(_)(_)(_)(_)(_)(_)(_)(_)n(_)(_)(7ﬁ(_)C_)(_)(_)(_)D(_)(_)ﬁ(_)nﬁ(_)(_)ﬁC_)(_)ﬂ(_)(_)r)(_)ﬂ(_)(_)(—)ﬁﬁﬁﬁﬁﬁ

DB 5

DB 25H

DB OFFH

DB 0AOH
DB 0,0,0,0

Default table 7 - 20 Mb
Seagate ST225 Hard Disk Drive or Miniscribe 3425 Hard Disk Drive

DW 0612D
DB 04

DW 0613D
DW 256D

DB 0BH

DB 5

DB OCH

DB 0B4H

DB 28H

DB 0,0,0,0

bios install proc
xor ax,ax
mov ds, ax

assume ds:intvec

near

;Zero
;initialize data segment register

; Set interrupt vectors to install BIOS into operating system

cli

les ax,1iv bc
mov word ptr
mov word ptr
mov word ptr
mov word ptr
mov word ptr
mov word ptr
mov word ptr
mov word ptr
mov word ptr
mov word ptr
sti

assume  ds:wdram
mov ax, W2RAM
mov ds,ax

;disable interrupts
;20-bit pointer to entry for
;call to diskette bios
iv bc dett,ax ;initialize new pointer
iv bc dett+2,es
iv bc,offset 113 ih ;20-bit pointer to entry for
iv be+2,cs ;call to winchester BIOS
iv boot,offset 119 boot sys ;20-bit pointer to boot system code
iv boot+2,cs
iv int,offset id ih ;20-bit pointer to disk interrupt
iv int+2,cs shandler
iv p tbl win,offset p tbl win  ;20-bit pointer to winchester
iv p tbl win+2,cs ;parameter table
;enable interrupts

;ram segment address
;establish segment

; If a power-up boot is in progress, then wait up to 25 seconds for the
; first winchester drive to spin up.

mov ram drv_cnt,00 ;clear number of drives

mov ax,ti kb reset ;initial timer value for keyboard reset
cmp ram kb reset, 1234h ;keyboard reset?

je kb reset ;jump if yes
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D002

D004
D004

D007
D008
DOOA
booc

DOOE

DOOF

DO

DO
D014
D016

D018
DO1A
Do1C

DOME
D020
D022

D024
D024
D026
D028
DO2A
D030

D032
D032
D034
D037
D039
DO3B

DO3D
DO3D
DO3F
D041
D043
D049

33

B2

B9
8A
8A

B4
CD
72

B4
Cb
72

B4
CD
73
81
72

33
A3
B4

72

B4
cD
73
81
72

co

006C R

21
FE
21

80

0001
F5
C1

00
13
2F

14
13
29

10
13
08
3E 006C R 0222
F2

co
006C R
"

50
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