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ROM BIOS Listing

ROM BIOS Listing

This manual contains the ROM BIOS listing for the AT&T Personal Computer 6300. The Basic
Input/Output System (BIOS) is located in the Read-Only Memory (ROM) on the PC 6300
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 memory space.
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;.xlist

page 60,132

Filename:flags.src

; This file contains the temporary conditional assembly flag
definitions and includes of the other assembly modules.

; This macro is to prevent 'overORGing' one area of code with another.
; It is used the same as ORG.

XORG macro loc
$$8x = § - start ;; Strange var name to avoid possible

;: conflict.

if ($$$x gt loc)

if1
%out ERROR: ORG conflict at loc
endif
ORG error at loc
else
org loc
endif
endm

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

jmpf macro arg1,arg2 i+ USAGE: jmpf seg.off
db OEAh
aw arg2
aw arg1
endm

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

€000

€000

cooo
€001
coo2

coo4

coo4
coo7
coos
coos
cooc
COOF
€010
co13
C014
co17
C018
co1B
co1c
Co1F
€020
€023
€024
co27
€028
CoeB
cozC
Co2F
€030
€033
€034
co37
co38
co3B

co3C

CO3E
Co40

€050

00
00
E23C R

E8 E009 R
cB
E8 ES7C R
cB
E8 E583 R
cB
E8 E595 R
cB
E8 E5A6 R
cB
E8 ESAD R
cB
E8 ESC1 R
cB
E8 ESD6 R
cB
E8 ESDE R
cB
E8 E566 R
cB
E8 E165 R
cB
E8 E1D4 R
cB
E8 DOSF R
CB
E8 DSDE R
cB

DSCA R

0000

43 4F 50 59 52 49 47
48 54 20 28 43 29 20
20 20

4F 4C 49 56 45 54 54
49 20 31 39 38 34 20
20 20

startlabel
ORG
flags datal
chk_lo
rom mt
flags datal

far calls

call
ret
call
ret
call
ret
call
ret
call
ret
call
ret
call
ret
call
ret
call
ret
call
ret
call
ret
call
ret
call
ret
call
ret

dw

dw
db

db

near
0C000h

proc

db 0

db 0

aw mastab

endp

proc far

DString
DCrLf

DColon
DHexLong
DHexWord
DHexByte
DHexNib

DNum

DNumW
rom_checksum
rtc_chk
memtst

h init

h fmt

offset banner m

0
"COPYRIGHT (C)

"OLIVETTI 1984’

: F000:C008

;. space for checksum of FO00:CO00 to FOOO:DFFF
; Filler.
; offset of mastab in ROM.

; 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.

; F000:C004 (3 bytes per near call)

(1 byte per far return)

: F000:CooC

; F000:C010

; F000:C014

: F000:C018

: F000:C01C

; F000:C020

; F000:C024

; F000:C028

: F000:C02C

: F000:C030

: F000:C034

: F000:C038

: pointer to banner
. For aligning the copyright message.
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ROM BIOS Listing .
far_calls endp '
C060 code ends
Includes of Assembly Modules
;include flags.asm (this module) ‘
C include sysdata.asm
: B
C
o Filename:sysdata.src
: B
C This is the port equate and system data definition module.
C (See flags.src for conditional assembly flags...)
: B
C
o
O B
c . Global Constants
[ ettt
: K
= 0000 C absO seg equ 00000h
= 0030 C stack seg equ 00030h
= 0040 C data seg equ 00040h .
= BJ00 C para_mono equ 0B0OOh
= B800 C para graph equ 0B80Oh
= F00O0 C code seg equ 0F000h .
C
= 0007 C BEL equ 007h
= 0008 C BS equ 008h -
= 000D C CR equ 000h
= 000A C LF equ 00Ah
: |
= 0000 C NUL equ 0
o
C eemmmmee oo eeeeeeeeememm oo eeeeereeemeeneee ]
C PC1050 Addresses
c .......................................................................
: u
C -----------------------------------------------------------------------
C 18237A p_dma Controller Port Addresses
ARttt B
o
= 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_z 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 .
1-4 .




ROM BIOS Listing

= 0008 C dma command equ 08h : 8-bit write command register
= 0009 C dma request equ 0sh ; 4-bit write request register
= 000A C dma mask bit equ 0Ah ;. 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 0bh : 8-bit read temporary register
= 000D C dma master clrequ 0bh : (write) master clear command
= 000E C dma mask clr equ OEh : 4-bit (write) clear all mask register bits
= 000F C dma mask writeequ OFh : 4-bit write all mask register bits at once
o
= 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
c
o
C =---mmmmmmmmm e e
C 18237A p_dma controller constants
[ e e e L L T e
o
C : dma_command port: : bit #0: memory-to-memory/~1/0 enable
C : bit #2: controller disable
o : bit #3: compressed/"normal timing
o : bit #4. rotating/“fixed priority
C : bit #5. extended/"late write selection
o : bit #6: DREQ active low/"high
o : bit #7. DACK active high/"low
o
= 0004 C dma cmd disable equ 004h . controller disable (bit #2) command
= 0000 C dma_cmd enableequ 000nh . memory-to-I/0.controller enable.normal
c . fixed priority. late write. DREQ/"DACK
o
= 0058 C dma mode 0 equ 058h : channel 0. read. autoinitialize. inc-
c . rement. single mode for RAM refresh.
= 0041 C dma mode 1 equ 041h : channel 1, verify, autoinit disabled.
c : increment. single mode for not used.
= 0056 C dma mode 2 equ 056h : channel 2. write, autoinitialize. inc-
C . rement, single mode for FDU.
= 0043 C dma mode 3 equ 043h : channel 3. verify, autoinit disabled.
o : increment. single mode for display.
o
C : dma_mask bit port: : bits #0-1: channel select
c : bit # 2: set/"clr mask bit (off/“on)
o
= 0000 C dma unmask 0 equ 000h : turn on channel 0 for RAM refresh.
o
C .......................................................................
C i8259A Programmable Interrupt Controller Port Addresses
C ;-=--=--—m-—m e memmmmmmmmmm e e
o
= 0020 C picO equ 020h : 8259A ‘control’ port (A0 = 0)
= 0021 C pic 1 equ 021h : 8259A ‘data’ port (A0 = 1)
C
€ jmmmmmmmmmmmm oo
c . 18259A Programmable Interrupt Controller Commands
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C o mm oo
C
= 0013 C pic_icw1 equ 013h ; ICW1 for both master & slave pic's
c ; bit #0 = 1. ICW4 to follow (w/vector base)
c ; bit #1 = 1: single mode (no slaves or icw3)
o : bit #2 = 0: call address interval of 8 bytes
o ; (don't care if 8086 mode -- always vectors 4
c : byte interval)
o : bit #3 = 0. edge triggered
= 0008 C pic_icwe equ 008h ; interrupt vector base address (INTs 08h - OFh)
= 0008 C pic_icw3 equ 008h ; if cascade mode , and IR3 is a
c : slave, 8259A is reprogrammed including icw3
= 000D C pic icw4 equ 00Dh ; bit #0 = 1. 8086 mode
C : bit #1 = 0: normal end of int
C : bit #2 = 1. specify master for buffered mode
C : ( specifies slave for buffered mode )
C : bit #3 = 1. buffered mode
C ; bit #4 = 0: not special fully nested
= 00FF C pic_off_msk equ OFFh ; pic interrupt mask bits (all interrupts off)
c
= 0020 C pic_neoi equ 020h ; non-specific end-of-interrupt
c
= 0060 C pic_seoi 0 equ 060h : specific end-of-interrupt for IRO: 18253 p timer
= 0061 C pic_seoi_1 equ 061h ; specific end-of-interrupt for IRO: i8041A Eb
= 0066 C pic_seoi_s equ 066h ; specific end-of-interrupt for IR6: fdu
C
C _______________________________________________________________________
C 18253 p_timer Port Addresses
[ e et
C
= 0040 C p82530 equ 040h ; 8253 p timer 0 - rtc interrupt - IR0 = INT 08h
= 0041 C p_8253_1 equ 041h ; 8253 p_timer 1 - memory refresh p_dma
= 0042 C p8532 equ 042h : 8253 p timer 2 - tone generator for speaker
= 0043 C p_8253_ctr1 equ 043h : 8253 p timer control port
o
c .......................................................................
C 18253 p_timer Control Bytes
C
C : bit #0 -> Binary Code Decimal (BCD) Enable
C : bits #1-3  -> Mode (0-5) 000 Mode 0: Interrupt on Terminal Count
c 001 Mode 1: Programmable One-Shot
C x10 Mode 2: Rate Generator
C x11 Mode 3: Square Wave Rate Generator
c 100 Mode 4: Software Triggered Strobe
c 101 Mode 5: Hardware Triggered Strobe
C ; bits #4-5 -> Read/Load Instruction (0-3)
C . bits #6-7 -> Select Counter (0-2)
c
C ;- e
= 0036 C tOcmd equ 036h ;: 00110110 -> p 8253 0. 1sb 1st, mode 3, no BCD
= 0074 C ticmd equ  074n ;0111010 0 -> p 8253 1. 1sb 1st. mode 2, no BCD
= 00B6 C t2cmd equ 0B6h : 10 11011 0 -> p 8253 2, 1sb 1st. mode 3. no BCD
= 0054 C t3cmd equ 054h ;01110100 - p 8253 1. 1sb 1sonly. mode 2, no BCD
C
C ---emmmmm e e e
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"

0000

0013

0266

0050
0052

0060
0061

0020
0010
0030

0064

0062

0065

OO OO0 OO 00000000000

[ B o B o B o BN o BN o B or BN o BN o BN o }

O OO0 0o

O oo

o oo

O OO0 o0

18253 p_timer Counts
; 8253 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 ; = 65,636 -> (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
ticount 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
28530 Serial Communication Controller
(scc_data x port addresses are indexed from the scc ctl x
port addresses. See com.src.)
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_kctrl equ 061h ; bit #7: reset interrupt pending
; bit #6: kb clock reset
; bit #5: 170 channel (NMI) “enable
; bit #4. RAM parity (NMI) “enable
; bits #3 & #2.  not used
it #1. speaker data
; bit  #0: speaker gate to p_8253_2
I 0 parity disable equ 020h ; disable bit for I/0 parity (memory board)
RAM parity disable equ 010h : disable bit for RAM parity (motherboard)
parity disableequ 030h : disable bits for parity NMIs
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: 8087 installed
CommControl  equ 065h
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C . Switch at 7T on Motherboard:
C
= 0066 C sys conf a equ 066h . bit #7. Bank 1 Populated
C ; bit #6: not used
C ; bit  #5: SCC 8530 chip installed
C ; bit #4: 8087 installed
C ; bit #3: 256k x 1 RAM used
o ; bits #2 - #0:  RAM configuration
C
£ = 0010 C switch 8087 equ 010h ; 8087 NPU presencs bit in dip switch port
o
C : Switch at 7W on Motherboard:
C
= 0067 C sys conf b equ 067h ; bits #7 - #6.  (number of FDUs)-1
C ; bits #5 - #4: reserved for monitor type
C : bit #3: 1 = non-Olivetti Video Controller
c ; bit #2: 0 = use indiginous HDU code.
o : 1 = do not use indiginous HDU code.
C ; bit #1: " fast" FDU start up
c : bit #0: 96 tpi FDU
C
= 0008 C NON_OLI_VID equ 08 : Non-Olivetti Video Controller Installed
o
o
= 0080 C nmi enable equ 80h
= 00AO C nmi_enable port equ 0ACh
C
€ fmmmmm oo
C 58174A Clock Calendar
C
o (See calendar.src)
[: _______________________________________________________________________
C
C -----------------------------------------------------------------------
C FDU & HDU Disk Driver Error Codes
€ immmmmmmm oo
C
= 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 09n
= 0008 C dma error equ 08h
= 0004 C sect not foundequ 04h
= 0003 C write protect equ 03h
= 0002 C addr _mark error equ 02h
= 0001 C cmd error equ 01h
C
C :isssssssssssssssssssssssss: FDUEQUATES  iiiiiiiisiiiiiisossscssscssasasos
c Controller constants
C
= 000C C fsrt48 equ 1100b ; 48TPI Step Rate Time (6 ms @ 4 Mhz)
= 000E C fsrtge 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)
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"

"

0000

0025

03F2
03F4
03F5

00E6
00C5
004D
0007
0008
0004
0003
000F

0201

038C

0378

0278

[ee 2N or BN or BN or RN ov BN oo BNK o0 BN o0 BN o2 20 o2 2K o 2N o Y oo 2N o B oo K on B oo T oo Y oo I oo TN o BN o BN o TN ov BN o BN o SN o B o Y oo TN oo B oo ]

[or 2NN or BN o BEN oo BN ob BN o BN o0 ]

oo oo

o

o
c
C

C
o
o
C
c
o
C
C
C

f ndma

f_motor_wait equ

t drive equ

f head equ
f_numsecs equ [bp+2]
f_command equ [bp+3]
f bufoff equ [bp+4]
f secnum equ [bp+6]
f eyl equ [bp+7]
f real drive equ [bp+8]

Floppy Disk port addresses

f motor port equ
f nec status equ
f nec data equ

Floppy Disk commands

equ

37

[bp+0]
(bp+1]

03F2h
03F4h
03FSh

OE6h
0Csh
04Dh
007h
008h
004h
003h
00Fh

: Not DMA bit (0 = dma on)

: no. of RTC ticks before turning
: motor off. (f motor wait x 55ms)

: byte pointer.
. byte pointer.

: byte pointer.

: byte pointer.

: word pointer.

: byte pointer.

. byte pointer.

: byte pointer.

. drive select port
; disk controller status port
. disk controller data port

. read data

: write data

. format

. recalibrate

: sense interrupt
. sense drive

. specify

;. seek

f read cmd equ
f write cmd equ
f:format_cmd equ
f recal cmd equ
f snsint cmd equ
f:snsdrv_cmd equ
f specify cmd equ
f_seek_cmd equ
Game Card
game card equ 201h

Parallel Printer Interface

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

prt data x port addresses.

prt data a equ 03BCh
: prt stat a equ 03BDh
;prt cmd & equ 03BEh
prt data b equ 0378h
: prt stat b equ 037¢h
;prt cmd b equ 037Ah
prt data c equ 0278h
: prt stat ¢ equ 027%9h
cprtemd ¢ equ 027Ah

. on mother board
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c
C -----------------------------------------------------------------------
o Color and Monochrome Video Controller
c
C (xxxxx_data, xxxxx_mode, xxxxx_status, xxxxx _LPclear, and
C xxxxx_LPPreset port addresses are indexed from the xxxxx Pointer
c port addresses for color & display. See vid.src and graph.src.)
c .......................................................................
C
C . Color Controller.
o
= 03D4 C color_pointer equ 03D4h : 6845 pointer to internal regs
c
C : Monochrome Controller.
c
= 03B4 C v_pointer equ 03B4h ; 6845 pointer to internal regs
c
c .......................................................................
C INS8250 Asynchronous Communication Chip
o
c (com int x, com lctl x, com mctl x, com 1lstat x. and
C com mstat x port addresses are indexed from the com data x
C port addresses. See com.src.)
C i--mmmmmm e e
c
= 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 comid a equ 03FAh ; channel A 8250 check for presence register
C : comlctl a equ 03FBh ; channel A 8250 line control register
C : commctl 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
C
= 02F8 C com data b equ 02F8h ; channel B 8250 data register/low byte baud
C :comintb equ 02FSh : Channel B 8250 high byte baud count register
= 02FA C com_id_b equ 02FAh ; channel B 8250 check for presence register
C : comlctl b equ 02FBh : channel B 8250 line control register
C : commctl b equ 02FCh ; channel B 8250 modem control register
c . commlstat_b equ 02FDh ; channel B 8250 line status register
c . com_mstat_b equ 02FEh ; channel B 8250 modem status register
C
C _______________________________________________________________________
C Keyboard Constants
C .- e e e e
c
C ;---- shift flag equates within kb_flag_1
o
= 0080 C insert 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
o
C
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= 0080
= 0040
= 0020
= 0010
= 0008
= 0004
= 0002
= 0001

= 001D
= 002A
= 0036
= 0038
= 003A
= 0045
= 0046
= 0052
= 0053

0000

0000
0004
0008
000C
0010
0014

0018
001C

0020
0024

?????2?7??

7?9?7777

(e 2 o BN or B o BN ov BN o K or 0 s 2N we K o B o 2 oo B o B o B oo BN oo B ov B or BN oo B o B o B oo B ov ]

o

O OO0 00O O0OoO

[or N o BN o0 )

o oo

;---- shift flag equates within kb flag

insert shift equ 80h : insert key depressed
caps_lock shift equ 40h ; caps lock key depressed
num_lock shift equ 20h ; num lock key depressed

scrl lock shift equ 10h ; scroll lock key depressed

alt shift equ 08h ; alternate shift key depressed
cntrl shift  equ 04h ; control shift key depressed
left shift equ 02h ; left shift key depressed
right_shift equ 01h ; right shift key depressed

;---- Scan codes for special function keys

cntrl key equ 29 : control key scan code
left shift key equ 42 ; left shift scan code
right shift key equ 54 ; right shift scan code

alt key equ 56 ; alt shift key scan code
caps_lock key equ 58 ; shift lock scan code

num lock key equ 69 ; number lock scan code
scrl lock key  equ 70 ; scroll lock key scan code
insert key equ 82 ; insert key scan code
delete key equ 83 ; delete key scan code

abs0 segment public 'RAM’ : at abs0_seg
assume  cs:nothing. ds:nothing. es:nothing. ss:nothing

int00locn dd ? ; divide by zero
int01locn dd ? ; single step trap
int02locn dd ? ; nmi parity trap
int03locn dd ? ; break interrupt
int04locn dd ? ; divide overflow
int05locn dd ? ; print screen
int06locn dd ?

int071ocn dd ?

int08locn dd ? ; 18253 rtc interrupt
int09locn dd ? ; 18041 kb interrupt
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C
0028 ????7?7?? C intOAlocn dd ?
002C ????2?7?? C intOBlocn dd ?
0030 ????27?2?? C intOClocn dd ? i
: =
0034 2?2?9777 C 1intODlocn dd ? ; hard disk interrupt
0038 2?7?7727 C intOElocn dd ? : floppy disk interrupt A
: =
003C ???????? C intOFlocn dd ? ,
o
S | =
C : Software Interrupt Routines
[ mmmmmm e e
: =
0040 ????7???? C int10locn dd ? : display request
0044 2?07?7707 C int11locn dd ? : equipment request
0048 2?2?7777 C 1int12locn dd ? : memory size request t
004C ?eeeeee? C int13locn dd ? : disk I/0 request
0050 ?????2?7?? C int14locn dd ? : serial communication request
0054 2?27?2722 C int15locn dd ? . cassette request t
0058 ?????7°? C 1int16locn dd ? ; kb request
005C 2?2?7772 C int17locn dd ? : printer request
0060 2?7?7977 C int18locn dd ? ; cassette BASIC pointer t
0064 27?7?2277 C int19locn dd ? : boot-strap request
0068 ?????7?7?7? C 1int1Alocn dd ? : time of day request
006C 22?2?2777 C int1Blocn dd ? : kb break pointer t
0070 ???????? C int1Clocn dd ? : p_timer break pointer
0074 1?22?2277 C 1int1Dlocn dd ? ; display parameter pointer
0078 ??????°7? C int1Elocn dd ? ; disk parameter pointer t
007C 2?2?2227 C int1Flocn dd ? : graphics character extensions pointer
o
0080 C absO ends t
o
[ et
c RAM stack t
C -----------------------------------------------------------------------
o
0000 C stack_ram segment public 'RAM’ : at stack seg t
o
0000 C stack ram ends
: -
C i-mmmemmmmmmm e
o System Data Area
e — =
c
0000 C data segment public 'RAM’ : at data seg
c assume  cs:nothing, ds:nothing, es:nothing. ss:nothing t
c
C i mmmmmmm e
c Data Area t
C smmmmmmmmm e e
c
C ROM Bios Data Area t
o
0000 0004 C rs232 addr aw 4 dup (?) . 0040:0000 addresses of rse232 adapters t
1-12 t




INUAYE arason e

0008

0010
0012
0013
0015

0017
0018
0019
001A
001C

001E

003E
003F
0040
0041

0042
0042
0042

0049
004A
004C
004E
0050

2090?

0004[
2292

2222

00

2222

0002
22

??
??
??
2227
2297

0010]
2222

??
??
??
??

0007[
??

27

2222

2222

2222

0008[
2222

e eEeEesNesEe e e e el el e R e R e RN e e I o N o BN o> N oo 2 oo N oo B oo NN o BN oo BN oo NN ov BEN ov BN oo BN oo BN ov BN ov BN v BN or BEN o BN or BN o BN oo BN or BN e B o Bl e BN & B 52 2 o 20N or O o B oo B oo 2 oo B oo N oo BN oo BN o BN o)

printer addr dw

switch bits  dw
mfg tst

memory size  dw
mfg err flag db

4 dup (?) : 0040:0008 addresses of printers

? : 0040:0010 state of DIP switches
db 0 : 0040:0012  initialization flag
? : 0040:0013  memory size in kbytes

2 dup (?) : 0040:0015 error codes for manufacturing

Keyboard Data Area

kb flag

kb flag 1 db
alt input db
buf?er_head dw
buffer tail dw

kb buffer  aw

db ? : 0040:0017  keyboard shift flag status byte
? : 0040:0018  second byte of keyboard status

? : 0040:0019 alternate keypad entry

? . 0040:001A keyboard output pointer offset

? : 0040:001C keyboard input pointer offset

16 dup (?) : 0040:001E room for 15 entries: head =

tail implies buffer is empty

Floppy Diskette Data Area

seek status db
motoF_status db
motor count  db
diskette status

cmd_block label
hd_error label
nec status db

? : 0040:003E floppy disk restore status bits

? : 0040:003F floppy disk motor status bits

? . 0040:0040 floppy disk turn off counter

db ? : 0040:0041 floppy disk driver status byte
byte : 0040:0042  HDU command block buffer

byte : 0040:0042  HDU sense byte buffer

7 dup (?) : 0040:0042  status bytes from NEC controller

Video Display Data Area

v mode

v width

v height dw
v'top

Vv_curpos dw

db ? : 0040:0049 CRT mode

dw ? . 0040:0044 CRT number of columns (often db)
? : 0040:004C CRT length of video ram in bytes

dw ? . 0040:004E CRT video ram buffer address

8 dup (?) : 0040:0050 cursor for each of up to 8 pages
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0060 ???? C v_cursize aw ? ; 0040:0060 v_curs_type sets cursor value
0062 ?? C v _apage db ? ; 0040:0062
0063 ???? C v base6845  dw ? ; 0040:0063
0065 ?? C v 38 db ? ; 0040:0065
0066 ?? C v _colorpal db ? ; 0040:0066
C
o Optional Post Data Area
c
0067 ???? C io rom init dw ? ; 0040:0067  option ROM init routine offset
0069 ???? C ioromseg dw ? ; 0040:0063  option RON init routine segment
0068 ?? C intr flag db ? : 0040:006B  occurrence of interrupt flag
o
C 18253 p_timer Data Area
o
006C ???? C t low order dw ? ; 0040:006C low word of 18253 p_timer count
006E 77?7 C thiorder aw ? : 0040:006E  high word of 18253 p timer count
0070 ?? C t overflow db ? ; 0040:0070 time rolled over flag
c
c System Data Area
C
0071 ?? C bios break db ? ; 0040:0071  bit #7 set if break key hit
0072 0000 C reset flag aw 0 ; 0040:0072 = 1234h if keyboard reset hit
o
C Fixed Disk Data Area
o
0074 ?? C disk status db ? ; 0040:0074 fixed disk driver status byte
0075 ?? C hf num db ? ; 0040:0075 fixed disk drive count
0076 ?? C control byte db ? : 0040:0076  fixed disk control byte options
0077 ?? C port off db ? ; 0040:0077 fixed disk port offset
o
o Printer & RS-232 Time-Out Data Areas
c
0078 0004[ C printer_t_out db 4 dup (?) : 0040:0078 printer time-out variables
?? o
o
o
007C  0004[ C serial t out db 4 dup (?) : 0040:007C RS-232 time-out variables
?? o
c
o
o
C Additional Keyboard Data Area
c
0080 ???? C buffer start dw ? : 0040:0080 offset of kb buffer = 001E
0082 ???? C buffer end dw ? ; 0040:0082  offset of kb buffer end = 003E
c
C - mmmmmm e
C Data Area
C -mmmmmmmm e
c
c Master Table Pointer
c
C 40:84 -> 40:88 is Also used by Enhanced Graphics Adaptor ROM
o
0084 7?27?2777 C master tbl ptrdd ? ; 0040:0084  pointer to master table
1-14
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0088

0089

0088

0098
0098

0093

0000

0000

€060

€060

€060

€060

€068

co70

co78

Co8o

coss

€030

coss

COAO

??

?07?

??

??

00 00 00 00 00 00 00
00
00 00 00 00 00 00 00
00
00 00 7E 81 A5 81 81
BD
99 81 7E 00 0C 00 00
00
00 00 7E FF DB FF FF
c3
E7 FF 7E 00 00 00 00
00
00 00 00 36 7F 7F 7F
7F
3E 1C 08 00 00 00 00
00
00 00 00 08 1C 3E 7F
3E

OOOOOOO00O00

OO OO0 000

o

(e I o I o BN o]

[or BN or BN ov BN oo BN o N o N o K o BN o BN o 20N o 2N o BN oo BN oo Y o B o S ov 2N oo BN o B oo B o N o )

EGA switches db ? ; 0040:0088 Used by EGA ROM

END of location-specific data area. These variables are TEMPORARY

: kb_here is used only during pwrup0.
control is used only during pwrup1 for 8087 test

control aw ? ; TEMP. 8087 value
kb_here db ? ; TEMP. keyboard presence flag
org 98h

;power up flag to keep track of
;wheter to disable nmi.

disable nmi flag db ?

data ends

v_ramsegment public 'RAM’ ; at para_mono
v_ramends

code segment public "ROM’
assume  cs:code, ds:nothing, es:nothing, ss:nothing

font 1o 8x16 label byte ; 2048 bytes

include fontlo16.asm
fontlo16 proc near System Font Table for M24

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

DB 000h,000h, 000N, 000N, 000N, 000N, 000N, 000N 0
DB 000h,000h,07eh,081h,0a5h,081h,081h, Obdh

DB 099nh,081h,07eh,000n,000n, 000N, 000N, 0000 1
DB 000h,000h,07eh,0ffh,0dbh,0ffh,0ffh,0c3h

DB 0e7h,0ffh,07eh,000h,000h, 000N, 000h,000h 2
DB 000h,000h,000h,036h,07fh,07fh,07fh,07fh

DB 03eh,01ch,008h,000h,000n, 000N, 000N, 000N 3

DB  000h,000h,000h,008n,01ch,03eh,07fh,03eh
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COA8 1C 08 00 00 00 00 00 C DB 01ch.008h,000h,000h, 000N, 000N, 000h, 000h 4
00 C

COBO 00 00 18 3C 3C E7 E7 C DB 000h,000h,018h,03ch,03ch,0e7h,0e7h,0e7h
E7 c

coB8 18 18 3C 00 00 00 00 C DB 018nh,018h,03ch, 000, 000N, 000N, 000, 000h 5
00 c

COCO 00 00 18 3C 7E FF FF C DB 000h,000h,018h.03ch.07eh,0ffh,0ffh, 07eh
7E o

coc8 18 18 3C 00 00 00 00 C DB 018nh,018h,03ch,000h, 000N, 000N, 000N, 00Ch 6
00 c

CODO 00 00 00 00 00 18 3C C DB 000h,000h,000h,000h, 000N, 018h,03ch,03ch
3C c

cop8 18 00 00 00 00 00 00 C DB 018nh,000h,000h, 000N, 000N, 000h, 000N, 000h 7
00 c

COEO FF FF FF FF FF E7 C3 C DB 0ffh,0ffh,0ffh,0ffh,0ffh 0e7h,0c3h,0c3h
c3 C

COE8 E7 FF FF FF FF FF FF C DB 0e7h.0ffh,0ffh,0ffh,0ffh,0ffh,0ffh, 0ffh 8
FF c

COFO 00 00 00 00 3C 24 42 C DB 000h,000h, 000N, 000N, 03ch.024h.042h,042h
42 C

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

C100 FF FF FF FF C3 DB BD C DB 0ffh,0ffh,0ffh,0ffh 0c3h.0dbh,0Obdh,0bdh
BD C

C108 DB C3 FF FF FF FF FF C DB 0dbh.0c3h.0ffh,0ffh 0ffh,0ffh,0ffh.0ffh a
FF o

€110 00 00 1F 07 OD 1978 C DB 000h,000h.01fh,007h.00dh,013h,078n.0cch
cc o

€118 CC CC 78 00 00 00 00 C DB 0Occh,0cch,078h,000n.000N, 000N, 000N, 000N b
00 o

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

C128 7E 18 18 00 00 00 00 C DB 07eh,018h,018h,000h,000h.000h.000N. 000N c
00 C

C130 00 00 OC OA 09 08 09 C DB 000h,000h.00ch.00ah.003h.003n.003h.00ah
0A c

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

€140 00 00 1F 11 F 1111 C DB 000h,000h.01fh,011n,01fh,011h.011h.011h
1" C

C148 13 37 77 7220 00 00 C DB 013h.037h.077h.072h,020n,000h.000N. 000N e
00 o

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

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

C160 00 00 40 60 70 7C 7F C DB 000h,000h,040h,060h,070n.07ch,07fh,07ch
7C C

C168 70 60 40 00 00 00 00 C DB 070h,060h,040h, 000N, 000N, 000N, 000N, 000h 10
00 c

C170 00 00 01 03 07 1F 7F C DB 000h,000h,001h.003h,007h.01fh,07fh.01fh
1F c

€178 07 03 01 00 00 00 00 C DB 007h,003h,001h.000h, 000N, 000N, 00Ch, 000N 1"
00 c

C180 00 0O 18 3C 7 18 18 C DB 000h,000h,018n,03ch,07eh,018n.018h,018h

1-16
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c188

€190

C198

C1A0

C1A8

€180

C1B8

c1co

c1c8

€100

C108

C1EO

C1E8

C1FO

C1F8

€200

c208

€210

c218

€220

ce228

€230

€238

C240

€248

€250

€258

18
7E 3C
00
00 00
33
00 33
00
00 00
1B
18 1B
00
00 3E
63
36 1C
00
00 00
00
7F 7F
00
00 00
18
7E 3C
00
00 00
18
18 18
00
00 00
18
78 3C
00
00 00
06
oC 00
00
00 00
30
18 00
00
00 00
60
7F 7F
00
00 00
42

18 00 00

333333

33 00 00

7F DB DB

18 00 00

63 30 1C

06 63 3E

00 00 00

7F 00 00

18 3C 7€

18 FF 00

18 3C 7E

18 00 00

18 18 18

18 00 00

00 00 OC

00 00 00

00 00 18

00 00 00

00 00 60

00 00 00

00 00 24

00 00

33 33

00 00

DB 7B

00 00

36 63

00 00

00 00

00 00

18 18

00 00

18 18

00 00

18 18

00 00

06 7F

00 00

30 7F

00 00

60 60

00 00

42 FF

24 00 00 00 00 00 00

00

00 00 00 00 00 0C 68

18

3C 7E FF 00 00 00 00

00

00 00 00 00 00 FF 7E

3C

18 00 00 00 00 00 00

00

(o 2N o K ov BN ov T oo BN ow BN e 2N o 2K o BN oo T oo T oo TN ov NN o BN o TN oo Y ow B o TN o TN o B o TN oo SN o T oo Y oo SN o T oo TN oo K oo SN o M oo Y o Y o B o BN oo BN o I o T o Y o B o T o Y o BN o B o TN o 2N o JK o TN o Y o B oo BN o N o M oo BN oo BN o)

DB

DB

DB

DB

DB

DB

DB

DB

0B

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

07eh,03ch,

000h. 000,

000h.033n,

000h. 000N,

01bh.01bh,

000h,03eh,

036h.01ch,

000h. 000N,

07th.071h,

000h. 000N,

07eh,03ch,

000n. 000N,

018h.018h,

000n. 000N,

07eh.03ch.

000h, 000N,

00ch.000n,

000h. 000N,

018h.000h,

000h., 000N,

07fh,071h,

000h.000h,

018h,

033h,

033h,

07fh,

01bh,

063h.

006h.

00oh.

07fh

018h,

018h.

018h,

018h.

018n.

018h.

000h.

000n.

000h.

000h.

000h.

000h,

00oh,

024h, G00h ., 000h.

000h, 000h,

03ch,07en,

000h, 000N,

018n, 000N,

000h,

0ffh,

oooh.

000n,

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

033h.033h.033h.033h.033n

000h,000h.000Nh, 000, 000

0dbh. 0dbh. 0dbh . 07bh.,01bh

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

030h.01ch.036h.063n.063n

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

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

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

03ch.07eh.018n.018n.018h

0ffh.000h.000Nh.000N. 000N

03ch.07enh.018h.018n.018h

000h.000n.000Nh. 000N, 000N

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

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

000n.00ch.006h,07fh.006h

000h.000h.000h . 000N . 000N

000h.018h,030n.07fh,030h

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

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

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

000h.024h.042h,0ffh,042h

006h . 630, 000K, 33CN, 000h

000nh, 000N, 000N, 000N, 018N

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

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

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

12

13

14

15

16

17

18

19

1a

1b

1c

1d

1e

1f

1-17
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C260 00 00 00 00 00 00 00 C DB 000h,000h,000h, 000N, 000N, 000h, 000, 000h
00 c

C268 00 00 00 00 00 00 00 C DB 000h,000h,000h, 000N, 000N, 000N, 000h,000h ;' ' 20
00 c

C270 00 00 18 3C 3C 3C 18 C DB  000h,000h,018h,03ch,03ch,03ch,018h,018n
18 c

€278 00 18 18 00 00 00 00 C DB 000h,018h,018h,000h,000n,000n,000h,000h ;'!" 21
00 c

C280 00 66 66 66 24 00 00 C DB 000h,066h,066h,066h, 024h,000n, 000, 000h
00 c

€288 00 00 00 00 00 00 00 C DB 000h,000h, 000N, 000N, 000h,000h,000h,000h ;" * 22
00 c

C290 00 00 36 36 7F 36 36 C DB 000h,000h,036h,036h.07fh,036h,036h,036h
36 c

C298 7F 36 36 00 00 00 00 C DB 07fh,036h,036h,000h,000h,000h,000n,000h ;'#' 23
00 c

C2A0 08 08 3E 63 60 60 3E C DB 008h,008h,03eh,063n,060h,060n,03eh, 003h
03 c

C2A8 03 63 3E 08 08 00 00 C DB 003h,063h,03eh,008h,008n,000h,000h,000n ;'$° 24
00 c

C2BO 00 00 00 6163 06 OC C DB 000h,000h,000h, 061h,063h,006h,00ch, 018h
18 C

C2B8 30 63 43 00 00 00 00 C DB 030h,063h,043h,000n,000h,000n,000h,000h ;%" 25
00 o

C2Co 00 00 1C 36 36 1€ 3B C DB 000h,000h,01ch.036h,036h,01ch,03bh,06eh
6E o

C2C8 66 66 38 00 00 00 00 C DB 066h,066h,03bh,000h,000h,000n,000n,000h ;& 26
00 c

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

C2D8 00 00 00 00 00 00 00 C DB 000h,000h,000h, 000N, 000N, 000N, 0000, 000h ;""" 27
00 c

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

C2E8 30 18 OC 00 00 00 00 C DB 030h,018h,00ch,000h,000h,000h,000h,000h ;'(" 28
00 c

C2F0 00 00 30 18 OC OC OC C DB 000h,000h,030h,018h.00ch,00ch,00ch,00ch
0c o

C2F8 0C 18 30 00 00 00 00 C DB 00ch,018h,030h,000nh,000h,000n,000n,000h ;')" 29
00 c

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

€308 66 00 00 00 00 00 00 C DB 066h,000h,000h, 000N, 000h,000n,000n,000h :'*" 2a
00 c

€310 00 00 00 00 18 18 7E C DB 000h,000h,000k, 30Ch,018h.018h,07eh,018n
18 c

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

C320 00 00 00 00 00 00 00 C DB 000h,000h,000h, 000N, 000N, 000N, 000N, 000h
00 c

€328 18 18 18 30 00 00 00 C DB 018h,018h,018h,030h,000h,000h,000n,000h :'." 2c
00 C

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

€338 00 00 00 00 00 00 00 C DB 000h,000h,000h, 000N, 000N, 000h,000h,000n ;'-" 2d
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C340

€348

€350

€358

€360

€368

€370

C378

€380

€388

€390

€398

C3A0

C3A8

€380

c3B8

c3co

C3c8

€300

C308

C3E0

C3E8

C3F0

C3F8

C400

c408

00
00 00 00 00 00 00 00
00
00 18 18 00 00 00 00
00
00 00 01 03 06 OC 18
30
60 40 00 00 00 00 00
00

00 00 3E 63 67 6F 7B
73
63 63 3E 00 00 00 00
00

00 00 OC 1C 3C OC oC
oc
0C OC 3F 00 00 00 00
00
00 00 3E 63 03 06 OC
18
30 63 7F 00 00 00 00
00
00 00 3E 63 03 03 1E
03
03 63 3E 00 00 00 00
00
00 00 06 OE 1E 36 66
7F
06 06 OF 00 00 00 00
00
00 00 7E 60 60 60 7E
03
03 63 3 00 00 00 0O
00
00 00 1C 30 60 60 7E
63
63 63 3E 00 00 00 00
00
00 00 7F 63 03 06 OC
18
18 18 18 00 00 00 00
00
00 00 3E 63 63 63 3E
63
63 63 3E 00 00 00 00
00
00 00 3E 63 63 63 3F
03
03 06 1C 00 00 00 00
00
00 00 00 00 18 18 00
00
00 18 18 00 00 00 00
00

O OO OO0 0000000000000 o0O00000O0000O00000O0000O000O0

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

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

000h,000h,001h,003h,006h, 00ch, 018h, 030h

060h,040n, 000h, 00Ch, 000N, 000h, 000, 000N

000h,000h,03eh,063n,067h,06fh, 07bh, 073h

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

000h, 000h,00ch,01ch,03ch, 00ch, 00ch,00ch

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

000h, 000N, 03eh,063h,003h, 006h, 00ch,018h

030h,063n,07fh,000h, 000N, 000h, 000h, 000N

000h, 000h,03eh,063h,003h, 003, 01eh,003n

003h,063h,03eh,000h, 000h, 000N, 000K, 000h

000h, 000N, 006N, 00eh, 01eh ., 036h,066h.07fh

006h,006h,00fh,000h, 000h, 000N, 000N, 000h

000h,000h, 07eh, 060h, 060h, 060N, 07eh, 003h

003h,063h,03eh, 000h, 000h, 000N, 000h, 00CHh

000h,000h,01ch, 030h, 060h, 060N, 07eh, 063h

063h.063n,03eh,000h, 000, 000N, 000h . 000K

000h,000h,07fh,063h,003h,006h, 00ch,018h

018h.018n,018n,000h, 000h, 000N, 000, 00Ch

000h,000h, 03eh,063h,063h, 063n, 03eh, 063

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

000h, 000h, 03eh,063h,063h,063h,03fh,003h

003h,006h,01ch,000h, 000h, 000N, 000N, 000h

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

000h,018h,018n,000h, 000h, 000h, 000N, 00Ch

' 2e

t2f

" 30

"3

2" 32

'3' 33

' 34

" 35

6" 36

" 37

' 38

" 39

" 3a
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€410 00 00 00 0C 18 18 00 C DB  00Ch,000h, 000N, 000N, 018n,018n, 000N, 000N
00 C

C418 00 18 18 30 00 00 00 C DB 000h,018h,018h,030h,000h,000h,000n,000h ;';' 3b
00 c '

C420 00 00 06 OC 18 30 60 C DB 000h,000h,006h,00ch,018n,030h, 060h,030h
30 C

C428 18 OC 06 00 00 00 00 C DB 018nh.00ch,006h,000h, 000N, 000N, 000N, 000 " 3c
00 C

€430 00 00 00 00 7E 00 00 C DB  000h,000h, 000h, 000N, 07eh, 000, 000h, 000h
00 C

€438 7E 00 00 00 00 00 00 C DB 07eh,000h,000h, 000N, 000N, 000N, 000N, 000h " 3d
00 C

C440 00 00 60 30 18 OC 06 C DB 00ONn,000N, 060N, 030h, 078h,00ch, 006h, 00ch
0c C

C448 18 30 60 00 00 00 00 C DB 018h,030h,060h, 000N, 000h, 000N, 000N, 000h " 3e
00 C

C450 00 00 3E 63 63 06 OC C DB 000h.000N,03eh,063h,063n.006h,00ch, 00ch
oc o

€458 00 0OC OC 00 00 00 00 C DB 000h.00ch,00ch, 00gh . 000h, 680N, 0G0N, 000h ©3f
00 c

C460 00 00 3E 63 63 6F 6F C DB 000h,000h,03eh,063h,063n,06fh,06fh,06th
6F c

C468 6E 60 3E 00 00 00 00 C DB 06eh,060h,03eh,000h,000h,000h,000n,000h ;'@ 40
00 (o

C470 00 00 08 1C 36 63 63 C DB  000h.000N,008h.01ch,036h.063h.063n.07fh
7F o

C478 63 63 63 00 00 00 00 C DB 063h.063n.063n.000h. 000N, 000N, 000K, 000K "4
00 o

€480 00 00 7E 33 33 33 3E C DB 000h,000h,07eh.033h,033n.033n,03eh,033h
33 o

C488 33 33 7E 00 00 00 00 C DB 033h,033h.07eh.000h. 000N, 000N, 000N, 000h 74
00 C

C430 00 00 1E 33 60 60 60 C DB  000h,000h.01eh.033h, 060N, 060N, 060h, 060
60 o

C498 60 33 1E 00 00 00 00 C DB 060h,033h,01eh,000n,000h, 000N, 000N, 000h " 43
00 C

C4A0 00 00 7C 36 33 3333 C DB 000h,000h,07ch,036h,033h,033n,033h,033h
33 c

C4A8 33 36 7C 00 00 00 00 C DB 033h.036h,07ch,000h,000h, 000N, 000h, 000h " 44
00 o

C4B0 00 00 7F 33 30 34 3C C DB 000h.000h,07fh,033n,030h,034h,03ch,034h
34 C

C4B8 30 33 7F 00 00 QB 0C C DB 030h,033h,07fh,000h, 000h, 300N, 000N, 000N " 45
00 c

C4CO 00 00 7F 33 30 343C C DB 000h,000n,07fh,033n,030h.034h,03ch.034h
34 c

C4C8 30 30 78 00 00 00 00 C DB  030h,030h,078n,000h, 000, 000N, 000h, 000h " 46
00 c

C4D0 00 00 1E 33 60 60 60 C DB 000h,000h,01eh,033h,060h,060n,060h, 06h
6F c

C4D8 63 33 1D 00 00 00 00 C DB 063h,033h,01dh,000h,000h,000n,000n,000h ;'G' 47
00 c

C4E0 00 00 63 63 63 63 7F C DB 000h,000N,063h,063h,063n,063h,07fh,063h
63 o

C4E8 63 63 63 00 00 00 00 C DB 063h,063h,063h,000n,000n, 000N, 000h, 000 " 48

1-20
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C4F0

C4rF8

€500

€508

€510

€518

€520

€528

€530

€538

€540

€548

€550

€558

€560

€568

€570

C578

€580

€588

€590

€598

C5A0

C5A8

C580

C5B8

c5Co

00
00 00 3C 18 18 18 18
18
18 18 3C 00 00 00 00
00
00 00 OF 06 06 06 06
06
66 66 3C 00 00 00 00
00
00 00 73 33 36 36 3C
36
36 33 73 00 00 00 00
00
00 00 78 30 30 30 30
30
30 33 7F 00 00 00 00
00
00 00 63 77 7F 6B 63
63
63 63 63 00 00 00 00
00
00 00 63 73 7B 7F 6F
67
63 63 63 00 00 00 00
00
00 00 1C 36 63 63 63
63
63 36 1C 00 00 00 00
00
00 00 7E 33 33 33 3E
30
30 30 78 00 00 00 00
00
00 00 1C 36 63 63 63
63
68 3 1C 06 03 00 00
00
00 00 7E 33 33 33 3E
36
33 33 73 00 00 00 00
00
00 00 3E 63 63 30 1C
06
63 63 3E 00 00 00 00
00
00 00 7E SA 18 18 18
18
18 18 3C 00 00 00 00
00
00 00 63 63 63 63 63
63
63 63 3E 00 00 00 00
00
00 00 63 63 63 63 63
63

OO OO OO0 OO0 OO0 OO OO0 OO OOOOO O OO0 OO0 OOOOOOOOOO0OOOOOOOOOOOOOOO OO OOOOOOOOOOOOOO

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

0B

DB

DB

DB

DB

DB

DB

DB

DB

DB

000h,000h.03ch,018n,018n,018h.018h,018h
018h.018h,03ch,000h, 000h . 000h . 000h, 000h
000h, 000h,00fh,006h,006h ., 006h, 006h, 006h
066h.066h.,03ch,000h, 000h. 000N, 000h . 000h
000h.000h, 073n,033hn,036h,036h, 03ch. 036h
036h.033h,073n,000h.000h. 000N, 000h . 000h
000h, 000h,078n.030h, 030, 030h, 030h, 030h
030h,033h.07fh,000n. 000, 000h. 000N 000h
000h,000n.063h,077h.07fh, 06bh. 063N . 063h
063h,063h,063h.000h, 000N, 000h. 000h. 000h
000h. 000h. 063h.073h,07bh07fh. 06th. 067h
063h, 063, 063h.000h, 000h, 000h, 000h. 000N
000h,000h.01ch,036h.063n.063h.063h.063h
063h.036h.01ch.000n. 000N . 000h. 000N . 000N
000h.000h,07eh.033n,033h.033h.03eh.030h
030h.030n,078n.000n. 000N . 000h. 000N . 000K
000h,000h,01ch,036h,063h.063h.063h.063h
06bh. 03eh.01ch.006h.003h.000h. 000h. 000N
000h,000Nh.07eh.033h.033n,033n.03eh.036h
033h,033h,073h. 000N, 000N, 000h. 000N . 000N
000h.000h, 03eh,063n,063h.030h.01ch. 006h
063h.063h.03eh.000n, 000N . 000N . 000N . 000K
000h,000nh.07eh.05ah.018h,018h.018h.018h
018h.018nh.03ch. 00K . GO0, 000h. 300N . 000N
000h,000n.063h,063h.063h.063n,063h.063h
063h.063n.03eh.000h. 000N, 000N . 000h. 000N

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

© 49

" 4a

' 4b

" 4c

" 4d

" 4e

©4f

" 50

" 51

Y4

© 583

" 54

© 55
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ROM BIOS Listing

€5C8 36 1C 08 00 00 00 00 C DB 036h,01ch,008h,000h, 000N, 000N, 000h, 000N V' 56
00 C

C5D00 00 00 63 63 63 63 63 C DB 000h,000h,063h,063h,063n,063n,063h, 06bh
68 C

C5D8 6B 7F 36 00 00 00 00 C DB 06bh,07fh,036h,000h, 000N, 000N, 00Ch, 000N W 57
00 c

C5E0 00 00 63 63 63 36 1C C DB 000h.000h,063n,063h,063n,036h,01ch,036h
36 o

C5e8 63 63 63 00 00 00 00 C DB  063h,063n,063n,000h,000h, 000h, 000N, 00Ch X' 58
00 o

C5F0 00 00 66 66 66 66 66 C DB 000h.000N, 066N, 066h,066h, 066N, 066h,03ch
3C c

C5F8 18 18 3C 00 00 00 00 C DB 018h.018n,03ch,000h, 000N, 000N, 000h, 000K Y' 59
00 o

C600 00 00 7F 63 06 OC 18 C DB 000h,000h,07fh,063h,006h,00ch,018h,030n
30 o

C608 60 63 7F 00 00 00 00 C DB 060h,063h,07fh,000h,000h, 000N, 000N, 000h 7' 5a
00 C

€610 00 00 3C 30 30 30 30 C DB 000h,000h,03ch,030h,030h,030h,030h, 030N
30 o

€618 30 30 3C 00 00 00 00 C DB 030h,030h,03ch,000h, 000N, 000N, 000N, 000h [*5b
00 o

€620 00 00 40 60 30 18 OC C DB 000h,000h, 040h,060h,030h, 018, 00ch, 006h
06 C

€628 03 01 00 00 00 00 00 C DB 003h.001h,000h, 000, 000N, 000h,000h,000h ;" 5¢c
00 o

€630 00 00 3C OC OC oC oC C DB 000h,000h, 03ch,00ch,00ch,00ch,00ch, 00ch
oc o

€638 0C OC 3C 00 00 00 00 C DB 00ch,00ch.03ch,000h,000h, 000, 000h, 000h ]" 5d
00 C

€640 08 1C 36 63 00 00 00 C DB 008h.01ch.036h.063h.000n, 000N, 000N, 000N
00 o

C648 00 00 00 00 00 00 00 C DB 000h,000h, 000N, 000N, 000N, 000N, 000N, 000h ~" Se
00 o

€650 00 00 00 00 00 00 00 C DB 000h,000h, 000N, 000N, 000N, 000K, 000h, 000h
00 C

€658 00 00 00 00 00 00 7F C DB 000h,000h, 000N, 000h, 000N, 000N, 07fh, 000N 5t
00 o

€660 18 18 OC 00 00 00 00 C DB 018h,018h,00ch,000h, 000N, 000N, 000N, 000
00 c

€668 00 00 00 00 00 00 00 C DB  000h,000h, 000N, 000N, 000N, 000N, 000h, 000h ' 60
00 c

C670 00 00 00 00 00 3C 06 C DB 000h,000h, 000N, 000h, 000N, 03ch,006h, 03eh
3E o

C678 66 66 38 00 00 00 00 C DB 066h,066h,03bh,000h,000h,000h, 000h, 000K a’ 61
00 o

C680 00 00 70 30 30 3E 33 C DB 000h,000h,070h,030h,030n,03eh,033h,033h
33 o

€688 33 33 6E 00 00 00 00 C DB 033h,033h,06eh,000h,000h,000h, 000h, 000N b* 62
00 c

€690 00 00 00 00 00 3E 63 C DB 000h,000h, 000N, 000N, 000h,03eh, 063h, 060h
60 c

€698 60 63 3E 00 00 00 00 C DB 060h,063h,03eh,000h,000n, 000N, 000N, 000h c' 863
00 c

C6A0 00 00 OE 06 06 3E 66 C DB 000h,000h,00eh,006h,006h.03eh, 066h, 066h
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ROM BIOS Listing

C6A8

C680

C6B8

c6Co

cecs

CeDo

cens

C6ED

C6E8

C6F0

C6F8

€700

c708

€710

€718

€720

€728

€730

€738

€740

€748

€750

€758

€760

C768

€770

€778

66
66 66 38 00 00 00 00
00
00 00 00 00 00 3E 63
7F
60 63 3E 00 00 00 00
00
00 00 1E 33 30 7C 30
30
30 30 78 00 00 00 00
00
00 00 00 00 00 3B 66
66
66 66 3E 06 66 3C 00
00
00 00 70 30 30 36 3B
33
33 33 73 00 00 00 00
00
00 00 OC OC 00 1C OC
oc
0C 0C 1E 00 00 00 00
00
00 00 OC OC 00 1C OC
oc
0C 0C oC oc cc 78 00
00
00 00 70 30 30 33 36
3C
36 33 73 00 00 00 00
00
00 00 1C OC OC OC oC
oc
0C 0C 1E 00 00 00 00
00
00 00 00 00 00 66 7F
6B
6B 6B 6B 00 00 00 00
00
00 00 00 00 00 6E 33
33
33 33 33 00 00 00 00
00
00 00 00 00 00 3E 63
63
63 63 3E 00 00 00 00
00
00 00 00 00 00 6E 33
33
33 33 3E 30 30 78 00
00
00 00 00 00 00 3B 66
66
66 66 3E 06 06 OF 0C
00

(e 2N or N or K ov N ov N oo A ov IO ov Y ow I o T o SN o TR oo TN o TN oo B oo Y o S o T oo TN o B oo O o TN oo N oo I o B o B o T o TN o Y o T o T o BN o T o Y o T o N o B o TN o B o IO o Y o BN o Y o 2N o BN o N o BN o BN o N o BN o B o B o B o M o}

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

0B

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

066h,066h,03bh, 000h, 000h, 000h, 000h, 000h
000h, 000h, 000h, 000, 000N, 03eh, 063h,07fh
060h,063h,03eh, 000h, 000, 000h, 000, 00Ch
000h, 000h, 01eh, 033, 030h, 07ch, 030h, 030h
030h,030h, 078,000, 000h, 000h, 000h, 000h
000h,000h, 000h, 000, 000N, 03bh, 066h, 066h
066h,066h,03eh,006h,066h, 03ch, 000h, 000h
000h,000n, 070h,030h,030h, 036h, 03bh, 033N
033h,033h,073h,000h, 000h, 000h, 000, 00Ch
000h, 000N, 00ch,00ch, 000h, 01ch, 00ch, 00ch
00ch, 00ch,01eh,000h, 000h, 000h, 000h. 000h
000h.000h, 00ch, 00ch, 000h, 01ch, 00ch. 00ch
00ch,00ch, 00ch, 00ch, Occh, 078h,000h, 000h
000h,000h, 070h,030h,030h, 0330, 036h, 03ch
036h,033h,073h,000h, 000N, 000, 000, 000h
000h,000h,01ch, 00ch,00ch, 00ch, 00ch, 00ch
00ch,00ch,01eh, 000h, 000N, 000N, 000, 000h
000h,000h, 000h, 000N, 000N, 066h, 07 fh, 06bh
06bh, 06bh, 06bh, 000h, 000N, 000h, 000, 000h
000h,000h, 000h, 000, 000N, 06eh, 033h, 033N
033h,033h,033h, 000, 000N, 000h, 000, 000h
000h,000h,000h, 000h, 000N, 03eh, 063, 063
063n,063n,03eh, 000h, 000h, 000N, 000, 000h
000h, 000N, 000h, 000h, 000N, 06eh, 033h, 033h
033h,033n,03eh, 030, 030h, 078h,000h, 000h
000h, 000N, 000N, 000N, 000N, 03bh, 066h , 066h

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

'd’ 64

‘e’ 65

' 66

" 67

' 68

' 69

' ba

" 6b

" BC

" 6d

' 6e

" 6f

© 70

A
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ROM BIOS Listing

C760 0C 00 00 00 00 6E 33 C DB  000h, 000N, 000N, 000N, 000N, 06eh,033h, 030h
30 o

€788 30 30 78 00 00 00 00 C DB  030h,030nh,078h,000h,000n,000n,000n,000h :'r" 72
0o c

C790 00 00 00 00 00 3E 63 C DB  000h,000h,000h, 000N, 000N, 03eh, 063h, 038h
38 c

C798 OE 63 3E 00 00 00 00 C DB 00eh,063h,03eh,000h, 000N, 000N, 000N, 000K " 73
00 c .

C7A0 00 00 00 08 18 7 18 C DB  000h.000h,000h,008n,018n,07¢eh,018n,018h
18 c

C7A8 18 1B OE 00 00 00 00 C DB 018nh.01bh,00eh,000h, 000N, 000N, 000N, 000N " 74
00 c

C780 00 00 00 00 00 66 66 C DB  000h,000N,000h, 000N, 000N, 066N, 066h, 066h
66 c

€788 66 66 3B 00 00 00 00 C DB 066h.066h,03bh,000h, 000N, 000N, 000N, 000h " 75
00 c

C7C0 00 00 00 00 00 63 63 C DB 000h,000h,000h, 000N, 000N, 063h,063h, 063h
63 c

C7C8 36 1C 08 00 00 00 00 C DB 036h.01ch,008h,000h, 000N, 000h, 000h, 000N " 76
00 c

C700 00 00 00 00 00 63 63 C DB 000h,000h, 000h, 000h, 000N, 063,063, 06bh
68 c

C7D8 6B 7F 36 00 00 00 00 C DB 06bh,07th,036h,000h, 000N, 000N, 000N, 000 " 77
00 c

C7E0 00 00 00 00 00 63 36 C DB 000h,000N,000h, 000N, 000N, 063h,036h,01ch
1C c

C7e8 1C 36 63 00 00 00 00 C DB 01ch.036h,063h,000h, 000N, 000K, 000K, 000N " 78
00 c

C7F0 00 00 00 00 00 63 66 C DB 000h,000h, 000h, 000N, 000N, 063, 066h, 066h
66 c

C7F8 66 66 3E 06 66 3C 00 C DB 066h,066h,03eh,006h,066h.03ch,000h,000h ;'y" 79
00 c

C800 00 00 00 00 00 7F 66 C DB 000h,000h,000h, 000N, 000,07 fh,066h,00ch
oc c

€808 18 33 7F 00 00 00 00 C DB 018h,033h,07fh,000nh,000n,000h,000n.000h 'z’ 7a
00 c

€810 00 00 OE 18 18 18 70 C DB 000h,000h, 00eh,018h,018n,018n,070h,018h
18 c

€818 18 18 OE 00 00 00 00 C DB 018h,018n,00eh. 000N, 000N, 000N, 000K, 000N " 7b
00 c

€820 00 00 18 18 18 18 00 C DB 000h,000h,018h.018h,018n,018n,000h, 018
18 c

€828 18 18 18 00 00 00 00 C DB 018h,018h,018h,000h, 000N, 000N, 000h, 000h " 7c
00 o

C830 00 00 70 18 18 18 OE C DB 000h,000h,070h,018n,018n,018n,00eh,018h
18 c

€838 18 18 70 00 00 00 00 C DB 018h,018h,070h,000h, 000N, 000N, 000K, 000h " 7d
00 c

€840 00 00 3B 6E 00 00 00 C DB 000h,000h, 03bh, 06eh,000h, 000, 000h, 0OCh
00 c

€848 00 00 00 00 00 00 00 C DB  000h,000h, 000N, 000N, 000N, 000N, 000, 000h " 7e
00 c

C850 00 00 00 00 08 1C 36 C DB 000h,000h, 000N, 000h,008h,01ch,036h, 063h
63 c

€858 63 7F 00 00 00 00 00 C DB 063h,07fh,000h,000h,000h,000n,000h.000h ;'" 7f
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ROM BIOS Listing

00 c
C :End of font matrix
c
C fontlo16 endp
€860 font hi 8x8 1label  byte ; 1024 bytes
C include fonthi8.asm
€860 C fonthi8 proc near
(o SystemFont ; <hi _mediumres> (m24) 8 x 8 font table for m24
c
€860 3C 66 60 66 3C OC 06 C DB 03ch,066h,060h,066h,03ch,00ch,006h,03ch ; 80
3C c
€868 00 66 00 66 66 66 3F C DB 000h,066h,000h, 066h,066h, 066h,03fh,000h 81
00 c
C870 OE 00 3C 66 7E 60 3C C DB 00eh,000h,03ch,066h,07eh,060h,03ch,000h 82
00 c
€878 7E C3 3C 06 3E 66 3F C DB 07eh,0c3h,03ch,006h,03eh,066h,03fh,000n 83
00 o
C880 66 00 3C 06 3E 66 3F C DB 066h,000h,03ch,006h,03en,066h,03fh,000h 84
00 c
€888 70 00 3C 06 3E 66 3F C DB 070h,000h,03ch.006h,03eh,066h.03fh,000n 85
00 c
c ; FONT(S) 86
c
C830 18 18 3C 06 3E 66 3F C DB 018h.018h,03ch,006h,03eh,066h,03fh,000h 86
00 o
c
€838 00 00 3C 60 60 3C 06 C DB 000h,000h,03ch,060h,060h,03ch,.006h,.01ch 87
1Cc o
C8A0 7E C3 3C 66 7E 60 3C C DB 07eh,0c3h,03ch,066h.07eh,060h,03ch,000n 88
00 o
C8A8 66 00 3C 66 7E 60 3C C DB 066h,000h,03ch,066h,07eh,060h,03ch,000h 89
00 o
C8B0 70 00 3C 66 7E 60 3C C DB 070h.000h,03ch.066h,07eh,060h,03ch,000h 8a
00 c
(888 66 00 38 18 18 18 3¢ C DB 066h.000h,038h,018n,018n,018n,03ch,000n 8b
00 o
C8C0 7C C6 38 18 18 18 3¢ C DB 07ch,0c6h,038h,018h,018n,018h,03ch.000h 8c
00 c
C8Cc8 7000 38 18 18 18 3C C DB 070h,000h,038n,018n,018h,018n,03ch,000h 8d
00 c
C800 63 1C 36 63 7F 63 63 € DB 063nh.01ch, 036h,063h,071h,063h,063h,000n 8e
00 o
c ; FONT(S) 8f - 92
c
C8D8 18 18 00 3C 66 7E 66 C DB 018h,018n,000h,03ch.066h,07enh,066h,000n 8f
00 c
C8E0 OE 00 7E 30 3C 30 7E C DB 00eh,000h,07eh,030h,03ch,030h,07eh.000h 90
00 c
C8E8 00 00 7F OC 7F CC 7F C DB 000h,000h,07fh,00ch,07fh,0cch,07fh,000h 91
00 c
C8F0 1F 36 66 7F 66 66 67 C DB 01fh,036h,066h,07fh,066h,066h,067h,000n 92
00 c
c
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C8F8

€900

€908

€910

c918

€S20

c928

€330

€938

€940

€948

€950

€958

€960

€968

€970

c978

€980

cass

€930

€998

3C 66 00 3C 66 66 3C
00
00 66 00 3C 66 66 3C
00
00 70 00 3C 66 66 3C
00
3C 66 00 66 66 66 3F
00
00 70 00 66 66 66 3F
00

00 66 00 66 66 3E 06
7C

C3 18 3C 66 66 3C 18
00
66 00 66 66 66 66 3C
00

18 18 7E CO CO 7E 18
18
1C 36 32 78 30 73 7E
00
66 66 3C 7E 18 7E 18
18
F8 CC CC FA C6 CF C6
c7
OE 1B 18 3C 18 18 D8
70

OE 00 3C 06 3E 66 3F
00
1C 00 38 18 18 18 3C
00
00 OE 00 3C 66 66 3C
00
00 OE 00 66 66 66 3F
00
00 7C 00 7C 66 66 66
00
7E 00 66 76 7E 6 66
00

3C 6C 6C. 3 00 7E 00
00
38 6C 6C 38 00 7C 00
00

(eI e e el e el el > B e N el el e B e B e e B 52 x 2N e 2N o TN o 2N o B o 2N or B o BN or JIE oo 20N or 2N ov NN o BN ov SN ov BN ov 2N o B ov 2 o N o B oo 2 ov N ov 2 ov BN v BN oo BN o B ov BN o BN or BN ov B or T oo B or BN oo B or B ov BN o )

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

03ch,066h,000h, 03ch, 066h, 066h,03ch,000h ; 93
000h,066h,000n, 03ch, 066h, 066h,03ch,000h ; 94
000h,070h, 000N, 03ch, 066h,066h,03ch,000h ; 95
03ch,066h,000h, 066h, 066h, 066h,03fh,000n ; 96
000h,070h,000h, 066h, 066h,066h,03fh,000h ; 97

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

0c3h,018h,03ch, 066h, 066h,03ch,018h,000h ; 99

066h,000h, 066N, 066h, 066h, 066h, 03ch,000n  ; 9a

DB 018h,018h,07eh,0cOh, 0cOh, 07eh,018h,018h

01ch,036h,032h,078h,030h,073n,07eh,000h 9c
066h,066h,03ch,07eh,018n,07eh,018h,018n ; 9d
0f8h,0cch,0cch,0fah,0c6h,0cfh,0c6h,0c7h 9e
00eh,01bh,018n,03ch,018h,018n,0d8n,070h ; 9f
00eh,000h,03ch, 006h, 03eh,066h,03fh,000h a0
01ch,000h,038h,018h,018h,018n,03ch,000h a1
000h, 00eh,000h,03ch,066h, 066h,03ch,000h ; a2
000h, 00eh, 000h, 066h, 066h, 066h,03fh,000h ; a3
000h,07ch,000h,07ch,066h, 066h,066h,000h ; a4
07eh,000h, 066N, 076h, 07eh.06eh, 066h,000h a5

DB 03ch,06ch,06ch,03eh,000h, 07eh, 000h,000h

038h,06ch,06ch,038h,000h, 07ch,000h,000h a7

. FONT(S) 98

98

. FONT(S) 9b - 9f

9b

. FONT(S) a6 - af

ab
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ROM BIOS Listing

C9A0

C9A8

€980

€988

csco

cacs

€300

C9D8

CSEO

CSE8

CSFO

C9F8

CAQO

CAO8

CA10

CA18

CA20

CA28

CA30

CA38

CA40

CA48

CAS0

CAS8

CA60

18 00 18 30 60 66 3C
00

00 00 00 7E 60 60 00
00
00 00 00 7E 06 06 00
00

C3 C6 CC DE 33 66 CC
OF
C3 C6 CC DB 37 6F CF
03
18 18 00 18 18 18 18
00
00 33 66 CC 66 33 00
00
00 CC 66 33 66 CC 00
00

22 88 22 88 22 88 22
88
55 AA 55 AA 55 AA 55
AA
DB 77 DB EE DB 77 DB
EE
18 18 18 18 18 18 18
18
18 18 18 18 F8 18 18
18
18 18 F8 18 F8 18 18
18
36 36 36 36 F6 36 36
36
00 00 00 00 FE 36 36
36
00 00 F8 18 F8 18 18
18
36 36 F6 06 F6 36 36
36
36 36 36 36 36 36 36
36
00 00 FE 06 F6 36 36
36
36 36 F6 06 FE 00 00
00
36 36 36 36 FE 00 00
00
18 18 F8 18 F8 00 00
00
00 00 00 00 F8 18 18
18
18 18 18 18 1F 00 00
00

s eNeleoleoleolN ool ool ool el eoleollelelelN e el el e e e e leoleleleolloleoleololeoleReoleleRe e e el el el e 2N e B e BN o BN o B el

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

018n,000h,018n,030h, 060h, 066h, 03ch, 000h

a8

DB 000h,000h,000h,07eh, 060N, 060h, 000N, 000h

000h, 000, 000h, 07eh, 006, 006h, 600h, 000h

0c3h,0c6h,0cch,0deh,033h,066h,0cch,00fh

0c3h,0c6h,0cch,0dbh,037h,06th,0cfh,003h

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

000h,033h,066h,0cch, 066h, 033h, 000h, 000h

000h, Occh, 066h, 033h,066h, Occh, 000h, 000h

022h,088h,022h,088n,022h, 088h, 022h, 088h

055h, 0aah, 055, 0aah, 055h, 0aah, 055h, 0aah

0dbh, 077h,0dbh, Oeeh, 0dbh, 077h, 0dbh, Oeeh

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

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

018h,018n,0f8n,018h,0f8h,018n,018n, 018

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

000h, 000h,000h, 000h, 0feh, 036h,036h,036h

000h,000n,0f8n,018h,018n,018h,018h.018h

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

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

000h, 000N, 0feh,006h,0f6h,036h, 036h, 036h

036h,036h,0f6h,006h, 0feh, 000h, 000N, 000h

036h,036h,036h,036h,0feh, 000N, 000h, 000N

018h,018n,0f8n,018n,0f8h, 000N, 000, 000h

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

018h,018n,018h,018h,01fh,000h, 000N, 000h

a3

ab

ac

ad

ae

af

b0

b1

b2

b3

b4

b5

b6

b7

b8

b9

ba

bb

bc

bd

be

bf

c0

. FONT(S) a9 - aa

a9
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CA68 18 18 18 18 FF 00 00 C DB 018h,018h,018h,018h,0ffh,000h, 000N, 000N c1
00 C

CA70 00 00 00 0O FF 18 18 C DB 000h,000h,000h,000h,0ffh,018h,018n,018hn c2
18 C

CA78 18 18 18 18 1F 18 18 C DB 018h,018h,018h,018h,01fh,018n,018n,018h c3
18 c

CA80 00 00 00 00 FF 00 00 C DB 000h,000h, 000N, 000N, 0ffh, 000N, 000N, 000N c4
00 C

CA88 18 18 18 18 FF 18 18 C DB 018h,018h,018h,018h,0ffh,018n,018n,018hn €5
18 C

CA0 18 18 1F 18 1F 18 18 C DB 018h,018n,01fh,018n,01fh,018h,018h,018h c6
18 c

CA98 36 36 36 36 37 36 36 C DB 036h,036h,036h,036h,037h,036h,036h,036h c7
36 C

CAAO 36 36 37 30 3F 00 00 C DB 036h,036h,037h,030h,03fh,000h, 000, 000 c8
00 o

CAA8 00 00 3F 30 37 36 36 C DB 000h,000h,03fh,030h,037h,036h,036h,036h c9
36 o

CABO 36 36 F7 00 FF 00 00 C DB 036h,036h,0f7h,000h,0ffh,000n,000n, 000N ca
00 C

CAB8 00 00 FF 00 F7 36 36 C DB 000h,000h,0ffh,000h,0f7h,036h,036h.036h cb
36 C

CACO 36 36 37 30 37 36 36 C DB 036h,036h,037h,030n,037h,036h,036h,036h cc
36 o

CAC8 00 00 FF 00 FF 00 00 C DB 000h,000h,0ffh,000h,0ffh,. 000N, 000N, 000 cd
00 C

CADO 36 36 F7 00 F7 36 36 C DB 036h,036h.0f7h,000h,0f7h,036h.036h,036h ce
36 o

CAD8 18 18 FF 00 FF 00 00 C DB 018h.018n.0ffh,000h,0ffh,000h.000N, 000N cf
00 (o

CAEO 36 36 36 36 FF 00 00 C DB 036h,036h.036h,036h,0ffh, 000N, 000N, 000N do
00 C

CAE8 00 00 FF 00 FF 18 18 C DB 000h,000n,0ffh,000h,0ffh,018h,018h.018h a1
18 o

CAFO 00 00 00 00 FF 36 36 C DB  000h,000h,000N,000h,0ffh,036h.036h.036h d2
36 o

CAF8 36 36 36 36 3F 00 00 C DB 036h.036h.036h,036h,03fh,000n, 000, 000h a3
00 C

CBOO 18 18 1F 18 1F 00 00 C DB 018h,018h,01fh,018h,01fh,000n, 000N, 000N a4
00 C

CB0O8 00 00 1F 18 1F 18 18 C DB 000h,000h,01fh,018h,01fh.018h,018h,018h ds
18 o

CB10 00 00 00 00 3F 36 36 C DB  000h,000h, 000N, 000h,03fh,036h,036h,036h dé
36 o

CB18 36 36 36 36 FF 36 36 C DB 036h,036h,036h,036h,0ffh,036h,036h.036h d7
36 C

CB20 18 18 FF 18 FF 18 18 C DB 018n,018h,0ffh,018h,0ffh,018h,018h,018Nn ds
18 C

CB28 18 18 18 18 F8 00 00 C DB 018h.018h,018h,018n,0f8n, 000N, 000N, 000N ds
00 c

CB30 00 00 00 00 1F 18 18 C DB 000h,000h,000h,000h,01fh,018h,018h,018h da
18 (o

CB38 FF FF FF FF FF FF FF C DB 0ffh,0ffh,0ffh,0ffh,0ffh 0ffh Offh,0ffh db
FF o

CB40 00 00 00 00 FF FF FF C DB 000h.000h,000h,000N,0ffh,0ffh,0ffh 0ffh dc
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CB48

CBS0

CBS8

CB60

€868

CB70

CB78

CB80

CB88

CBS0

CB98

CBAO

CBA8

CBBO

CBB8

CBCO

CBC8

CBDO

CBD8

CBEO

CBE8

CBFO

CBF8

CCad

ccos

cc10

cc18

FF
FO FO FO FO FO FO FO
FO
OF OF OF OF OF OF OF
OF
FF FF FF FF 00 00 00
00
00 00 38 6E 64 6E 3B
00
00 3C 66 7C 66 7C 60
60
00 7E 66 60 60 60 60
00
00 7F 36 36 36 36 36
00
7E 66 30 18 30 66 7E
00
00 00 3F 6C 6C 6C 38
00
00 33 33 33 33 3E 30
60
00 3B 6E OC OC OC 0C
00
7E 18 3C 66 66 3C 18
7
1C 36 63 7F 63 36 1C
00
1C 36 63 63 36 36 77
00
OE 18 OC 3E 66 66 3C
00
00 00 7E DB DB 7E 00
00
06 OC 7E DB DB 7E 60
co
1C 60 CO FC CO 60 1C
00
3C 66 66 66 66 66 66
00
00 7E 00 7E 00 7E 00
00
18 18 7E 18 18 00 7E
00
30 18 0C 18 30 00 7E
00
0C 18 30 8 OC 00 7E
00
OE 1B 1B 18 18 18 18
18
18 18 18 18 18 D8 D8
70
18 18 00 7E 00 18 18
00
00 76 DC 00 76 DC 00
00

O OOOOOO0OO0O0 0000000000000 0000000000000O00O0O000O00O0000O0nO0naO0n

DB

DB

DB

DB

DB

DB

DB

DB

DB

0B

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

0f0h,0f0h,0f0h,0f0N, 010N, 010N, 0f0h, 00N

00fh,00fh,00fh,00fh,00fh,00fh,00fh.00fh

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

000h,000h,03bh, 06eh, 064h, 06eh. 03bh, 000h

000h,03ch, 066h, 07ch, 066h ., 07ch.060h ., 060h

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

000h,07fh,036h,036h,036h, 036h, 036h, 000h

07eh,066h,030n,018h,030h, 066h . 07eh. 000N

000h,000h,03fh,06ch.06ch, 06¢ch,038h, 000h

000n,033h,033n,033h,033n, 03eh, 030h., 060h

000n,03bh, 06eh,00ch,00ch, 00ch. 00ch. 000h

07eh,018h,03ch,066h,066h,03ch.018h.07eh

01ch.036h,063h.07fh,063h,036h,01ch, 000h

01ch, 036h,063n,063h,036h,036h,077h, 000N

00eh, 018h,00ch.03eh, 066h, 066h ., 03ch, 000h

000h,000h, 07eh, 0dbh, 0dbh. 07eh. 000h. 000h

006h,00ch,07eh, 0dbh, 0dbh . 07eh, 060h, 0cOh

01ch, 060h,0c0h, 0fch,0cOh.060n.01ch, 000N

03ch, G66h, 066h, 066h, 066h . 066h . 066h . 000N

000h,07eh,000n, 07eh, 00Ch, 07eh. 000N, 000N

018h,018h,07eh.018n,018n,000h, 07eh, 000N

030h,018h,00ch, 018n,030h,000h, 07eh, 000h

00ch,018h,030h,018n.00ch. 000h, 07eh, 000h

00eh,01bh,01bh,018n,018h,018h,018h,018h

018n,018h,018h,018n,018n,0d8h.0d8h, 070

018h,018h,000h, 07eh,000h, 018h,018h, 000h

000h,076h, 0dch, 000h, 076h, 0dch. 000h, 000h

dd

de

df

el

el

e2

e3

ed

e5

eb

e7

e8

e9

ea

eb

ec

ed

ee

ef

0

f1

fe

3

14

5

6

17

vy e
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CC20 38 6C 6C 38 00 00 00 C DB 038h,06ch,06ch,038h,000h,000h,000h,000h 8
00 c
CC28 00 00 00 18 18 00 00 C DB 000h,000h,000h,018h,018n,000h,000h,000n f9
00 c
CC30 00 00 00 00 18 00 00 C DB 000h,000h,000h, 000N, 018n,000h,000h,000n fa
00 o
CC38 OF OC OC OC EC 6C 3C C DB 00fh,00ch,00ch,00ch,0ech,06ch,03ch,01ch ; fb
1C o
CC40 78 6C 6C 6C 6C 00 00 C DB 078h,06ch,06ch,06ch,06ch,000h,000h,000n fc
00 c
CC48 70 18 30 60 78 00 00 C DB 070h,018h,030h,060h,078n,000h,000h,000h ; fd
00 c
CC50 0000 3C 3C 3C3co00 C DB 000h,000h,03ch,03ch,03ch,03ch,000h,000h fe
00 c
CC58 00 00 00 00 00 00 00 C DB 000h, 000N, 000N, 000, 000N, 000N, 000N, 000N ff
00 c
C End of font matrix
C
C fonthi8 endp
CCe0 code ends
C include kbdata.asm
C
c
C Filename:kb.data: USA-ASCII
C
c This module includes the keyboard scan code translation data
c for different keyboards.
C
C
c
Cce0 C code segment public 'ROM’
c assume  cs:code, ds:nothing. es:nothing. ss:nothing
C
CCe0 C kb _datal proc
C
C i--m-mmmmm e
C special _cases
c -----------------------------------------------------------------------
C
= 00C0 C kbinsequ ocon ; kb_insert lock (min case)
= 00C1 C kbcapequ 0C1h ; kb_caps_lo/ck
= 00C2 C kbnumequ 0Ceh ; kb_num lock
= 00C3 C kbscrequ 0C3h ; kb_scroll lock
= 00C4 C kbaltequ 0C4h ; kb_alt_lock
= 00C5 C kbctlequ 0C5h ; kb_control lock
= 00C6 C kblshequ oceh ; kb_1 shift lock
= 00C7 C kbrshequ 0C7h ; kb_r_shift lock
c
= 00C8 C kbresequ 0csh ; kb_reset (mid case)
= 00C9 C kbbrkequ 0Csh : kb_break
= 00CA C pauseequ 0CAh : kb_pause
= 00CB C kbprtequ 0CBh : kb_print screen
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= 00CC
= 00CD

= 00CE
= 00CF
= 00D0

= 00D1

= 0002
= 0003
= 00D4
= 00D5
= 00D6
= 0007

= 00D8

cceo

cceo
CC61
cce2
cces
cce4
CCes5
cces

cce7

cce7
cces
cceB
cceb
CC6F
cc71
cc73
CC75
cc77
cc79
ccze
CC7D
CC7F
ccs1
ccs3
CC8s
ccs7
cceg

00
00
FF
c3
FE
OF
EO

1818
1818
1818
CDCD
3131
2121
CbCD
7800
3232
2240
cocc
7900
3333
2323
CDCD
7A00
3434
2424

O OO0 OO0 0Oo00o

o oo

[or N ov BN o BN ov BN oo 2N o 0K o TN oo 2NN o N ov B oo BN oo BN o)

oo

(e 20N or K or N oo TN oo 2N oo BN oo BN o T o N oo NN oo Y oo BN o B ow TN oo TN o TN oo BN o T oo B oo B oo )

kbnulequ occh ; kb_null

kNONEequ 0CDh ; kb_none

kdec9equ 0CEh ; kb_alt dec 9
kdec8equ 0CFh ; kb_alt dec 8
kdec7equ 0D0h ; kb_alt dec 7
kdec6equ 0D1h ; kb_alt dec 6
kdec5equ 0D2h ; kb_alt dec 5
kdecdequ 0D3h ; kb_alt dec 4
kdec3equ 0D4h ; kb alt dec 3
kdec2equ 0DSh ; kb alt dec 2
kdec1equ 0Dsh  ; kb alt dec 1
kdecOequ 0D7h ; kb_alt dec 0

kdblOequ 0D8h

; kb_double zero (max case)

kb cap flags 1label  byte

db
db
db
db
db
db
db

00000000b; scancode 00 (00h) - 07 (07h)
00000000b; scancode 08 (08h) - 15 (OFh)
11111111b; scancode 16 (10h) - 23 (17h)
11000011b; scancode 24 (18h) - 31 (1Fh)
11111110b; scancode 32 (20h) - 39 (27h)
00001111b; scancode 40 (28h) - 47 (2Fh)
11100000b; scancode 48 (30h) - 55 (37h)

ESC

‘d oo N

b’

to '6’
to HT
to "1’
&'p to’'a’&’'s’
to'l" &’y

"to " to 'z to 'V’

to'm to'," to '

10livetti
| KB

10ther |
| KBs |

kb data table label  byte

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

(1Bh) * 100h + (1Bh) ;01 01hESC
(1Bh) * 100h + (1Bh)
(1Bh) * 100h + (1Bh)
KNONE * 100h + KNONE
(31h) * 100h + (31h) . 02 02n1
(21h) * 100h + (21h)
KNONE * 100h + KNONE

7800h ;
(32h) * 100nh + (32h) ;03 03he
(22h) * 100h + (40h)
KNONE * 100h + kbnul

73900h ;
(33h) * 100h + (330} . 04 04n3
(23h) * 108h + (23n)
KNONE * 100h + kNONE

7A00N ;
(34h) * 100h + (34n) . 05 05h4
(24h) * 100h + (24h)

ESC
ESC
ESC
None

None
X120

None
X121

None
X122

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

None

)
NUL=X03("@)

None
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CC8B COCD C dw KNONE * 100h + KNONE ; None  None
CC8D 7B00 C dw 7800h ; X123

CC8F 3535 C dw (35h) * 100h + (35h) . 06 06h5 5

ce1 2525 C dw (25h) * 100h + (25n) ; % %

€C93 CDCD C  dw KNONE * 100h + KNONE ; None  None
€C95 7C00 C dw 7C00h : X124

CC97 3636 C dw (36h) * 100h + (36h) . 07 07h6 6

CC99 265E C dw (26h) * 100h + (5EN) ; & ~

CCOB CDIE C dw KNONE * 100h + (1EN) ; None RS (™)
CcoD 7000 C dw 7000h ; X125

CCOF 3737 C dw (37h) * 100h + (37h) ;08 08h7 7

CCA1 2726 C dw (27h) * 100h + (26h) ; : &

CCA3 CDCD C dw KNONE * 100h + KNONE : None  None
CCAS  7E00 C dw 7E00N ; X126

CCA7 3838 C dw (38h) * 100h + (38h) . 09 09n8 8

CCAQ 282A C dw (28h) * 100h + (2Ah) : ( .

CCAB CDCD C dw KNONE * 100h + kNONE ; None None
CCAD  7F00 C dw 7F00h ; X127

CCAF 3939 C dw (3%h) * 100h + (3%n) . 10 0ARS 9

CCB1 2928 C dw (29h) * 100h + (28h) : ) (

CCB3 CDCD C dw KNONE * 100h + KNONE ; None  None
CCB5 8000 C ow 8000h ; X128

CCB7 3030 C dw (30h) * 100h + (30n) . 11 0BhO 0

CCBY 5F29 C dw (5Fh) * 100h + (2%h) ; . )

CCBB 1FCD C dw (1Fh) * 100h + KNONE ; US (~ ) Nonme
CCBD 8100 C dw 8100h : X129

CCBF 202D C dw (20h) * 100h + (20h) . 12 0Ch- -

CCC1 3D5F C dw (3Dh) * 100h + (5Fh) ; -

CCC3 CDIF C dw KNONE * 100h + (1Fh) ; None  US (")
CeC5 8200 C dw 8200h : X130 -
CCC7 SE3D C dw (5En) * 100h + (3Dh) . 13 0Dh" -

coc9 7E28 C dw (7Eh) * 100h + (2Bh) : - +

CCCB 1ECD C dw (1Eh) * 100h + KNONE ; RS (™) None
CCCD 8300 C dw 8300h : X131

CCCF 0808 C dw (08h) * 100h + (08h) . 14 OEhBS BS

CcD1 0808 C dw (08h) * 100h + (08h) ; BS BS
CCD3 7F7F C dw (7Fh) * 100h + (7Fh) : DEL DEL
CCD5  CDCD C dw KNONE * 100h + KNONE : None  None
CcD7 0909 C dw (03n) * 100h + (0%h) . 15 OFhHT HT

CCD9  OFOO C ow OFO0h ; RHT=X15

CCOB  CDCD C  dw KNONE * 100h + KNONE : None  None
CCOD  CDCD C  dw KNONE * 100h + KNONE ; None  None
CCOF 7171 C dw (71h) * 100h + (71h) . 16 10nq q

CCE1 5151 € @ (51) * 100h + (51n) ; Q Q

CCE3 1111 C dw (11h) * 100h + (11h) ; DC1("Q) DC1("Q)
CCE5 1000 C aw 1000h ; X16

CCE7 7777 C dw (77h) * 100h + (77h) .17 1w "

CCEQ 5757 C dw (57h) * 100h + (57h) ; W W

CCEB 1717 C dw (17h) * 100h + (17h) ; ETB("W) ETB("W)
CCED 1100 C ow 1100h ; X17

CCEF 6565 C dw (B5h) * 100h + (65h) . 18 12he e

CCF1 4545 C dw (45h) * 100h + (45h) ; E E

CCF3 0505 C dw (05h) * 100h + (O5h) ; ENQ("E) ENQ("E)
CCF5 1200 C ow 1200h ; X18

CCF7 7272 C dw (72h) * 100n + (72h) . 19 13nr r
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CCF9
CCFB
CCFD
CCFF
CDO1
CD03
CDOS
cbo7
CDoS
CDoB
CDOD
CDOF
o1
cD13
cD15
cb17
cb19
cb1B
CD1D
CDF
CD21
CD23
CD25
Cb27
CD29
CD2B
CD2D
CD2F
CD31
€D33
CD35
CD37
CD39
cb3B
CD3D
CD3F
CD41
CD43
CD45
CD47
CD4g
CD4B
CD4D
CD4F
CD51
CDS3
CDS5
CD57
CD59
CDSB
CDSD
CDSF
CD61
CD63
CD65

5252
1212
1300
7474
5454
1414
1400
7979
5959
1919
1500
7575
5555
1515
1600
6969
4949
0909
1700
6F6F
4F4F
OFOF
1800
7070
5050
1010
1900
4058
6078
cc1B
cbco
5B5D
787D
181D
cbco
0DOD
0D0D
0AOA
cbcop
C5C5
C5C5
C5CS
C5CS
6161
4141
0101
1E00
7373
5353
1313
1F00
6464
4444
0404
2000

OO OO0 0000000000000 000000000000 0000000000000 00O0

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

(52n) *
(12n) *

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

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

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

(69h) *
(49n) *
(09n) *

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

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

(40n) *
(60n) *
kbnul *
KNONE *
(5Bh) *
(7Bh) *
(1Bh) *
KNONE *
(0Dh) *
(0Dh) *
(0Ah) *
KNONE *
kbctl *
kbctl *
kbctl *
kbctl *
(61n) *
(41mn) *
(01n) *

(73n) *
(53nh) *
(13h) *

(64n) *
(44n) *
(04n) *

100 + (52h)
100h + (12h)
1300h
100h + (74h)
100h + (54h)
100h + (14n)
1400h
100h + (79h)
100h + (59n)
100h + (19h)
1500h
100h + (75h)
100h + (55h)
100h + (15h)
1600h
100h + (69n)
100h + (49h)
100h + (09h)
1700h
100h + (6Fh)
100h + (4Fh)
100h + (OFh)
1800h
100h + (70h)
100h + (50h)
100h + (10h)
1900h
100h + (5Bh)
100h + (7Bh)
100h + (1Bh)
100 + KNONE
100h + (50h)
100h + (7Dh)
100h + (1Dh)
100n + KNONE
100h + (0Dh)
100h + (0Dh)
100 + (0Ah)
100h + KNONE
100h + Kbctl
100h + kbctl
100h + kbctl
100h + kbctl
100h + (61h)
100h + (41h)
100h + (01h)
1E00h
100 + (73h)
100h + (53h)
100h + (13h)
1FO0h
100h + (64h)
100h + (44h)
100h + (04n)
2000n

20

21

22

23

24

25

26

27

28

29

30

31

32

14nt

15hy

16hu

17ni

18ho

1Shp

1Ah@

1Bh[

1ChCR

1DhCtrl

1Eha

1Fhs

20hd

R
DC2("R)
X19

t

T
DCA("T)
X20

y

Y

M ()
x21

u

U

NAK (V)
X2z

i

I

HT (°1)
X23

0

0

ST ("0)
X24

p

p
DLE("P)
X25

[

NUL=X03("e)
None

]

f

L
ESC([)
None
CR
CR
LF

None
Ctrl
Ctrl
Ctrl
Ctrl

a

A
SOH("A)
X30

)

S
DC3("S)
X31

d

D
EOT("D)
X32

R
DC2("R)

T
DC4("T)

Y
EM (°Y)

U
NAK("U)

I
HT (°1)

0
SI ("0)

P
DLE("P)

S
§

ESC("D)
None

!
65 ("I
None

CR
LF
None

Ctrl
Ctrl
Ctrl

A
SOH("A)

S
DC3("S)

D
EOT("D)
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CD67 6666 C dw (66h) * 100h + (66h) 33 21hf f

CD6S 4646 C dw (46h) * 100h + (46h) F F

CD6B 0606 C dw (06h) * 100h + (06h) ACK("F) ACK("F)
CD6D 2100 C dw 2100h X33

CD6F 6767 C dw (67h) * 100h + (67h) 34 22hg g

CD71 4747 C dw (47h) * 100h + (47h) G G

CD73 0707 C dw (07h) * 100h + (07h) BEL("G) BEL("G)
CD75 2200 C adw 2200h X34

CD77 6868 C dw (68h) * 100h + (68h) 35 23hh h

CD79 4848 C dw (48h) * 100h + (48h) H H

CD78 0808 C dw (08h) * 100h + (08h) BS ("H) BS ("H)
CD7D 2300 C dw 2300h X35

CD7F 6AGA C dw (6Ah) * 100h + (6Ah) 36 24hj j

CD81 4A4A C dw (4Ah) * 100h + (4Ah) J J

CD83 0AOA C dw (0Ah) * 100h + (0Ah) LF (*J) LF ("))
CD85 2400 C aw 2400h X36

CD87 6B6B C dw (6Bh) * 100h + (6Bh) 37 25hk k

CD8S 4B4B C dw (4Bh) * 100h + (4Bh) K K

CD8B 0BOB C dw (0Bh) * 100h + (0Bh) VT (7K) VT (°K)
CD8D 2500 C ow 2500h X37

CD8F 6C6C C dw (6Ch) * 100h + (6Ch) 38 26hl 1

CD91 4C4C C dw (4Ch) * 100h + (4Ch) L L

CD93 0coC C dw (OCh) * 100nh + (OCh) FF ("L) FF ("L)
CD35 2600 C dw 2600h X38

CD97 3B3B C dw (3Bh) * 100h + (3Bh) 39 27h; ;

CD9S 2B3A C dw (2Bh) * 100h + (3Ah) + :

CD9B CDCD C dw KNONE * 100h + KNONE None None
CDSD CDCD C dw KNONE * 100h + KNONE None None
CDSF 3A27 C dw (3Ah) * 100h + (27h) 40 28h:

CDA1 2A22 C dw (2Ah) * 100h + (22h) * "

CDA3 CDCD C dw KNONE * 100h + kNONE None None
CDA5 CDCD C dw KNONE * 100h + KNONE None None
CDA7 5D60 C dw (5Dh) * 100h + (60h) 41 29n]

CDAS 7D7E C dw (7Dh) * 100h + (7Eh) } -

CDAB 1DCD C dw (1Dh) * 100h + KNONE GS (*]) None
CDAD CDCD C dw KNONE * 100h + KNONE None None
CDAF  C6C6 C dw kblsh * 100h + kblsh 42 2AhLShft LShft

CDB1 C6C6 C dw kblsh * 100h + kblsh LShft LShft
CDB3 (C6C6 C dw kblsh * 100h + kblsh LShft LShft
CDB5 C6C6 C dw kblsh * 100h + kblsh LShft LShft
CDB7 5CS5C C dw (5Ch) * 100h + (5Ch) 43 2Bh

CbB9 7C7C C dw (7Ch) * 100h + (7Ch) | |

cbBB 1C1C C dw (1Ch) * 100h + (1Ch) FS () FS (M)
CDBD CDCD C dw KNONE * 100h + kNONE None None
CDBF 7A7A C dw (7Ah) * 100h + (7Ah) 44 2Chz z

CDC1 5ASA C dw (5Ah) * 100h + (5Ah) z z

CDC3 1A1A C dw (1Ah) * 100h + (1Ah) SUB("Z) SUB("2)
CDC5 2C00 C dw 2C00h X44

CDC7 7878 C dw (78nh) * 100h + (78h) 45 2Dhx X

CDC9 5858 C dw (58h) * 100h + (58h) X X

cDCB 1818 C dw (18h) * 100h + (18h) CAN("X) CAN("X)
CDCD 2000 C dw 2000h X45

CDCF 6363 C dw (63h) * 100h + (63h) 46 2Ehc c

CDD1 4343 C dw (43h) * 100h + (43nh) C o

CDD3 0303 C dw (03h) * 100h + (03h) ETX("C) ETX("C)
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CDD5
cbo7
cbDs
cboB
CDDD
CDDF
CDE1
CDE3
CDES
CDE7
CDES
CDEB
CDED
CDEF
CDF1
CDF3
CDF5
COF7
CDF9
COFB
CDFD
COFF
CEO1
CEO3
CEO5
CEO7
CEO9
CEoB
CEQD

CEOF
CEN
CET3
CE15
CE17
CE19
CEB
CED
CE1F
CE21
CE23
CE25
Ce27
CE29
CE2B
CE2D
CE2F
CE31
CE33
CE35

2E00
7676
5656
1616
2F00
6262
4242
0202
3000
6EGE
4E4E
OEOE
3100
6D6D
4D4D
0DOD
3200
ecec
3C3C
CDCD
CDCD
43
3E3E
cbcb
CDCD
2FeF
3F3F
cbcb
CDCD

c7¢7
c7¢7
c7¢7
c7¢7
2A2A

7200
cbcb
C4c4
C4c4
C4c4
c4ac4
2020
2020
2020
2020
c1c1
c1c1
c1c1
c1c1

(e B B o BN o BN or MK e BN 5t 2 2N o O o B oo B ov BN o B o BN oo B o B o BN oo B o BN oo 2K o BN o BN o BN o B oo B o N o BN oo B o M ov }

O O oo

OO OO0 OO OO0 000000000

dw
dw
dw
aw
dw
dw

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

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

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

(6EN) *
(4En) *
(OEn) *

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

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

2E00N
100h + (76h)
100h + (56h)
100h + (16h)
2F00h

100h + (62h)
100h + (42h)
100h + (02h)
3000h

100h + (6EN)
100h + (4Eh)
100h + (OEh)
3100n

100h + (6Dh)
100h + (4Dh)
100h + (0Dh)
3200n

100h + (2Ch)
100h + (3Ch)
100h + KNONE
100h + KNONE
100h + (2Eh)
100h + (3Eh)
100h + KNONE
100h + KNONE
100h + (2Fh)
100h + (3Fh)
100h + KNONE
100h + KNONE

47 2Fhv

48 30nb

49 31hn

50 32hm

51 33h,

52 34h.

53 35n/

X46

v

v
SYN(™V)
X47

b

B
STX("B)
x48

n

N

SO (*N)
X49

m

M

CR (M)
X50

<

None
None

None
None

None
None

v
SYN(™V)

B
STX("B)

N
SO ("N)

M
CR (M)

None
None

None
None

None
None

10livettilOther |

KB I KBs

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

kbrsh *
kbrsh *
kbrsh *
Kbrsh *
(2An) *
kbprt *

KNONE *
Kbalt *
kbalt *
Kbalt *
kbalt *
(20n) *
(20n) *
(20n) *
(20n) *
kbcap *
kbcap *
kbcap *
kbcap *

100h + kbrsh
100h + kbrsh
100h + kbrsh
100h + kbrsh
100h + (2Ah)
100h + kbprt
7200h

100h + kNONE
100h + kbalt
100h + kbalt
100h + kbalt
100h + kbalt
100h + (20h)
100h + (20h)
100h + (20h)
100h + (20h)
100h + kbcap
100h + kbcap
100h + kbcap
100h + kbcap

54 36hRShft

55 37h*

56 38hALT

57 39nhSP

58 3AhCapLk

RShft
RShft
RShft
RShft
*
PrtSc
X114
None
ALT
ALT
ALT
ALT
SP

SP

SP

SP
CapLk
CapLk
CapLk
CapLk

RShft
RShft
RShft

PrtSc

None

ALT
ALT
ALT

SP
SP
SP

CapLk
CapLk
CapLk
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CE37 3B0O C aw 3B0Ch ; 59 3BhF01=X59
CE39 5400 C aw 5400h F11=X84
CE3B 5E00 C adw 5EQ0h F21=X94
CE3D 6800 C aw 6800h F31=X104
CE3F 3C00 C adw 3C00h 60 3ChF02=X60
CE41 5500 C aw 5500h F12=X85
CE43 5F00 C aw SFOoh F22=X95
CE45 6900 C adw 6900h F32=X105
CE47 3D00 C aw 3D00h 61 3DhF03=X61
CE49 5600 C aw 5600h F13=X86
CE4B 6000 C aw 6000h F23=X96
CE4D 6A00 C aw 6A00N F33=X106
CE4F 3E0O C aw 3EQOh 62 3EhF04=X62
CE51 5700 C aw 5700h F14=X87
CE53 6100 C aw 6100h F24=X97
CE5S5 6B0O C aw 6B00N F34=X107
CE57 3F00 C aw 3F00h 63 3FhF05=X63
CE59 5800 C adw 5800h F15=X88
CESB 6200 C aw 6200h F25=X98
CESD 6C00 C aw 6C00h F35=X108
CESF 4000 C aw 4000h 64 40hF06=X64
CE61 5900 C aw 53900h F16=X89
CE63 6300 C aw 6300h F26=X399
CE6S 6D00 C aw 6D00h F36=X109
CE67 4100 C aw 4100h 65 41hF07=X65
CE69 5A00 C aw 5A00h F17=X90
CE6B 6400 C adw 6400h F27=X100
CE6D 6E00 C aw 6E0CH F37=X110
CE6F 4200 C aw 4200h 66 42hF08=X66
CE71 5B00 C adw 5B00h F18=X91
CE73 6500 C aw 6500h F28=X101
CE75 6F00 C aw 6FO0h F38=X111
CE77 4300 C aw 4300h 67 43hF09=X67
CE79 5C00 C aw 5C00h F19=Xx92
CE7B 6600 C aw 6600h F29=X102
CE7D 7000 C adw 7000h F39=X112
CE7F 4400 C adw 4400h 68 44hF10=X68
CE81 5D00 C aw 5D00h F20=X93
CE83 6700 C dw 6700h F30=X103
CE85 7100 C aw 7100h F40=X113
CE87 C2C2 C dw kbnum * 100h + kbnum 69 45nhNumlLk NumLk
CE89 CeC2 C dw Xbnum * 1000 + kbnum NumLk NumLk
CE8B CACA C dw pause * 100h + pause Pause Pause
CE8D CeCe C dw kbnum * 100h + kbnum NumLk NumLk
CE8F C3C3 C dw kbscr * 100h + kbscr 70 46hScrLk Scrik
CE91 C3C3 C dw kbscr * 100h + kbscr ScrLk ScrLk
CE93 C9C9 C dw kbbrk * 100h + kbbrk Break Break
CES5 C3C3 C dw kbscr * 100h + kbscr ScrLk ScriLk
c
[ et ettt DLt
c Numeric Keypad I0livettilOther |
c | KB | KBs |
C -----------------------------------------------------------
c
CEQ7 4700 C aw 4700h 71 47hHome=X71
1-36
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CE99
CESB
CESD
CESF
CEA1
CEA3
CEAS
CEA7
CEA9
CEAB
CEAD
CEAF
CEB1
CEB3
CEBS
CEB7
CEBI
CEBB
CEBD
CEBF
CEC1
CEC3
CECS
CEC7
CEC9
CECB
CECD
CECF
CED1
CED3
CEDS
CED7
CEDS
CEDB
CEDD
CEDF
CEE1
CEE3
CEES
CEE7
CEES
CEEB
CEED
CEEF
CEF1
CEF3
CEFS
CEF7
CEF9
CEFB
CEFD

3737
7700
DODO
4800
3838
cbCD
CFCF
4300
3939
8400
CECE
202D
2D2D
CDCD
CDCD
4B00
3434
7300
D303
CDCD
3535
cbcb
D2D2
4D00
3636
7400
D1D1
2B2B
2B2B
CDCD
cbco
4F00
3131
7500
D6D6
5000
3232
CDCD
D5DS
5100
3333
7600
D4D4
coco
3030
CDCD
D707
5300
2E2E
c8cs
cscs

O OO0 OO 0000000000000 000000000O0000O0000O000000000

oo

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

(37h)
kdec7

(38h)
KNONE
kdec8

(39h)

kdec9
(2bh)
(2bh)
KNONE
KNONE

(34n)

kdec4
KNONE
(35h)
KNONE
kdecS

(36h)

kdec
(28h)
(28h)
KNONE
KNONE

(31n)
kdec1

(32h)
KNONE
kdec2

(33h)

kdec3
kbins
(30n)
KNONE
kdecO

(2En)
kbres
kbres

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

100h + (37h)
7700h

100h + kdec7
4800h

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

100h + (3%h)
8400h

100h + kdec9
100h + (2Dh)
100h + (2Dh)
100h + KNONE
100h + KNONE
4B00h

100h + (34h)
7300h

100h + kdecd
100h + KNONE
100h + (35h)
100h + KNONE
100h + kdec5
4D00h

100h + (36h)
7400h

100h + kdecb
100h + (2Bh)
100h + (28Bh)
100h + kNONE
100h + kKNONE
4F00h

100h + (31h)
7500h

100h + kdec1
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

Function Keypad

7
X119
XDec7
72 48hUp =X72
8
None
XDec8
73 49hPgUp=X73
9
X132
XDecS
74 4Ah- -
None
None
75 4BhLeft=X75
4
X115
XDec4
76 4ChNone None
5
None
XDec5
77 4DhRght=X77

X116
XDec6
78 4Eh+ +

None
None
79 4FhEnd =X79

X117
XDec1
80 50hDown=X80

None

XDec2
81 51hPgDn=X81

3

X118

XDec3

82 52hINS=X82 INS=X82

0

None

XDecO
83 53hDEL =X83

Reset
Reset

XDec7

None
XDec8

XDecS

None
None

XDec4

None
XDec5

XDec6

None
None

XDec1

None
XDec2

XDec3

0
None
XDecO

Reset
Reset

I0livettilOther|
I KB I KBs |
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C 1o ce e m e e e e

C
CEFF D8CD C dw kdblO * 100h + kNONE ;84 54n00 None
CFO1 D8CD C dw kdbl0 * 100h + KNONE : 00 None
CFO3 CDCD C dw KNONE * 100h + KNONE : None None
CFO5 CDCD C dw KNONE * 100h + KNONE : None None
CF07 CBCD C dw kbprt * 100h + KNONE ;85 55hPrtSc None
CF09 CBCD C dw kbprt * 100h + kNONE : PrtSc None
CFOB 7200 C dw 7200h ; X114
CFOD CDCD C dw KNONE * 100h + KNONE : None None
CFOF CACD C dw pause * 100h + kNONE ; 86 56hPause None
CF11 CACD C dw pause * 100h + kNONE ; Pause None
CF13 CACD C dw pause * 100h + kNONE ; Pause None
CF15 CACD C dw pause * 100h + KNONE ; Pause None
CF17 0DOD C dw (ODh) * 100h + (0Dh) ;87 57hCR CR
CF19 0DOD C dw (ODh) * 100h + (ODh) ; CR CR
CF1B  OAOA C dw (0Ah) * 100h + (0Ah) ; LF LF
CF1D CDCD C dw KNONE * 100h + KNONE ; None None
CF1F  4B0O C dw 4B00h ;88 58hLeft=X75
CF21 7300 C aw 7300h : Rev Word = X115
CF23 7300 C dw 7300h ; Rev Word = X115
CFe5 7300 C dw 7300h ; Rev Word = X115
CF27 5000 C dw 5000h ;89 53hDown=X80
CF29 5000 C dw 5000h ; Down=X80
CF2B 5000 C adw 5000h : Down=X80
CF2D 5000 C dw 5000h ; Down=X80
CF2F  4D00 C dw 4D00h : 90 SAhRght=X77
CF31 7400 C aw 7400h : Adv Word = X116
CF33 7400 C dw 7400h ; Adv Word = X116
CF35 7400 C dw 7400h ; Adv Word = X116
CF37 4800 C adw 4800h ;91 5BhUp =X72
CF39 4700 C dw 4700h ; Home=X71
CF3B 4700 C dw 4700h ; Home=X71
CF3D 4700 C adw 4700h : Home=X71
CF3F C9CD C dw kbbrk * 100h + kNONE ;92 S5ChBreak Break
CF41 C9CD C dw kbbrk * 100h + kNONE ; Break Break
CF43 C9CD C dw kbbrk * 100h + KNONE ; Break Break
CF45 C9CD C dw kbbrk * 100h + KNONE ; Break Break
CF47 C9CD C dw kbbrk * 100h + KNONE ;93 5DhBreak Break
CF49 C9CD C dw kbbrk * 100h + kNONE ; Break Break
CF4B C9CD C dw kbbrk * 100h + KNONE : Break Break
CF4D C9CD C dw kbbrk * 100h + kNONE : Break Break
CF4F CeC2 C dw kbnum * 100h + kbnum ;94 SEhNumLk NumLk
CF51 CeC2 C dw kbnum * 100h + kbnum ; NumLk NumLk
CF53 CACA C dw pause * 100h + pause ; Pause Pause
CF55 Cec2 C dw kbnum * 100h + kbnum ; NumLk NumLk
CF57 2FeF C dw (2Fh) * 100h + (2Fh) ;95 5Fh/ /
CF59 2F2F C dw (2Fh) * 100h + (2Fh) ; / /
CFSB  CDCD C dw KNONE * 100h + KNONE ; None None
CFSD CDCD C dw KNONE * 100h + KNONE ; None None
CF5F 5400 C adw 5400h ;96 60hF11=X84
CF61 5400 C dw 5400h ; F11=X84
CF63 5400 C dw 5400h : F11=X84
CF65 5400 C adw 5400h ; F11=X84
CF67 5500 C aw 5500h ;97 61hF12=X85
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CF69 5500 C dw 5500h ; F12=X85
u CF6B 5500 C dw 5500h ; F12=X85
CF6D 5500 C dw 5500h ; F12=X85
: CF6F 5600 C dw 5600h ;98 62hF13=X86
CF71 5600 C dw 5600h ; F13=X86
CF73 5600 C adw 5600h ; F13=X86
CF75 5600 C dw 5600h ; F13=X86
n CF77 5700 C dw 5700h ;99 63hF14=X87
CF79 5700 C dw 5700h ; F14=X87
CF78 5700 C aw 5700h ; F14=X87
: CF7D 5700 C dw 5700h ; F14=X87
CF7F 5800 C dw 5800h ; 100 64hF15=X88
CF81 5800 C dw 5800h ; F15=X88
’ CF83 5800 C dw 5800h ; F15=X88
CF85 5800 C adw 5800h ; F15=X88
CF87 5300 C aw 5900h ; 101 65hF16=X89
. CF89 5300 C dw 5900h ; F16=X89
CF8B 5900 C dw 5900h ; F16=X89
CF8D 5900 C dw 5900h ; F16=X89
- CF8F 5A00 C adw 5A00h ; 102 66hF17=X90
CF91 5A00 C adw 5A00h ; F17=X90
CF93 5A00 C dw 5A00h ; F17=X90
1 CF95 5A00 C dw 5A00h ; F17=X90
CF97 5B00 C adw 5B00h ; 103 67hF18=X91
CF99 5B00 C dw 5B00h ; F18=X91
’ CF9B 5B00 C aw 5B00h ; F18=X91
CF9D 5B0O C adw 5B0Ch ; F18=X91
C
’ C kb datal endp
C
’ CF9F C code ends
C include hdu.asm
C
| :
C
C Basic Input/Ouput System code for the ST506 SASI
’ c hard disk contollers.
c .
c This code provides access to fixed disks compatible
’ C with IBM XT/PC fixed disks.
c
c Please note that the following Bios routines must
’ ( be entered solely through software interrupts.
c Other references to this code violate the structure
c and design thus jeopardizing correct functioning.
. :
[ e
c
’ CFgF C code segment public  'ROM’
C assume cs:code,ds:nothing,es:nothing,ss:nothing
C
- C ;Error returned by the bios:
= 00FF C h status EQU OFFh ;Read status failed
. = 00BB C h:undefd EQU 0BBh :Undefined error
- 1-39
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= 001
= 000B
= 0007
= 0005
= 0000

= 0018

= 0000
= 0001
= 0002
= 0003
= 0004
= 0005
= 0006
= 0007
= 0008
= 0009
= 000A
= 0008
= 000C
= 000D
= 000E
= 000F
= 0010
= 001

= 0012
= 0013
= 0014

= 0000
= 0001
= 0003
= 0004
= 0005
= 0006
= 0007
= 0008
= 000A
= 000B
= 000C

= 000D
= 000E
= 000F
= 00EO
= 00E3
= O0E4

= 00ES

C h_ecc_cor EQU 011h ;ECC error in data corrected

C h bad trk EQU 00Bh ;bad track

C h initz EQU 007h :drive initialization failed

C h reset EQU 005h ;reset failed

C honoerr EQU 000 :no error found!

o

C :Error codes returned by the disk controllers:

C herc EQU 18h ;ECC Corrected.

o

C :INT 13h Command Codes:

C h rstequ 0 ;controller reset

C hccEQ 1 ;1last completion code return

C hrdEQ 2 ;sector(s) read

C hwr EQ 3 ;sector(s) write

C hvr EQU 4 ;sector(s) verify

C h ft EQ 5 ;track format

C h ftbEQU 6 ;bad track format

C h fd EQU 7 ;drive format

C hpre 8 ;fetch drive parameters

C hp sEQU 9 :assign drive parameters

C h rdlEQu 10 ;read long

C h wrlEQU 11 :write long

C h sk EQU 12 ;seek cylinder

C hrst1 EQU 13 ;controller reset (as " 0")

C hbfr equ 14 ;read content of sector buffer

C hbfw EQU 15 :write content of sector buffer to disk.
C h rdyEQu 16 :test hard disk drive readiness.

C h rcleQu 17 ;recalibrate hard disk (single step to

C :cylinder.

C hadgr EQU 18 :run internal ram diagnostics

C hdgd EQU 19 ;run disk drive diagnostics

C hdgc EQU 20 ;run controller diagnostics (disk is NOT accessed)
C :The following are the command codes as used by ST506 disk controllers.

C ;They are translated from INT 13h command codes and sent to the controller

C ;thru the Command Description Block by this BIOS.

C hc rdy EQU 0 ;ready test

C hc rcl EQU 1 :recalibrate

C hc stat EQU 3 ;request sense (status)

C hc fdEQU 4 ;format drive (from a given address)

o hc_erOU 5 ;read and verify sector(s)

C hc ftEQU 6 ;format track (no flags set in ID fields: of sectors on track(s).
C hc fbt EQU 7 ;format bad track

C hc rdeQu 8 ;read sector(s)

C hc wrEQU OAH ;write sector(s) to disk

C hc skEQU 0Bh :seek to specified cylinder

o hc-p ) EQU 0Ch ;assign parameters to controller (disk
c o ;1s not accessed)

C hc ecc EQU ODH ;read ECC burst error length

C hcbfr EQU OEH ;read controller buffer

C hc_bf:w EQU OFH ;write controller buffer to disk
C hc:dg r EQU OEOH :run internal ram diagnostics

C hc dg:d EQU OE3H ;run disk drive diagnostics

c hc—dg c EQU OE4H ;run controller diagnostics (no disk
C o ;access!)

C hcrdl EQU OESH ;read long (512data+4ECC)bytes
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- = 00E6 C hc_wrl EQU OE6H ;write long (as above)
; c
: C :Command Description Block (CDB) offsets:
pnll = 0000 C ccb cmd EQU 0 ;command byte offset
o = 0004 C ccb blks EQU 4 ;block number/interlv factor offset.
, = 0005 C ccb opt EQU 5 ;option byte offset.
Illﬁ; c
— C :Logical Unit Number (LUN) 1 (Other is 0) is set in CDB 2nd byte by
= 0020 C ccbdrv b equ 20h
c
C ;Command Completion byte:
= 0002 C cc erequ 2 ;error flag bit (if O then no error)
c
C ;0ffsets in disk parameter table:
= 0000 C wstcyl EQU 0 ;word, number of cylinder
= 0002 C wst_heads EQU 2 :byte, number of heads.
= 0003 C wst rewr EQU 3 :word, reduced wr. current cyl. start
= 0005 C wst wr pre EQU 5 ;word, start wr. precomp. cylinder
= 0007 C wst er bur  EQ 7 ;byte, error burst lenght
= 0008 C wst opt EQU 8 :byte, option (step rate, error retry)
c
C ;Activation Record Description:
= 000A C a1 dx EQU 10
= 000C C alcx EQU 12
= 000E C albx EQU 14
c
C ;Timer values:
C :tio0n1 EQU ti fin-570d ;wait time after drive 0 is found
C ;usable (apprx. 15 seconds).
= 0196 C tikrst EQU ti fin-40d :wait time after keyboard reset
c :(approx. 2 seconds).
= 01BE C ti fin EQU 446d ;max. wait at cold pwr-up during
c ;reset (approx.25 seconds).
c
C :Miscellaneous values:
= 0200 C sec_size EQU 512d ;number of bytes per sector.
b = 0320 C pwx2 EQU 0320H ;first controller I/0 offset.
2 I
C ;0ffset from controller BASE port:
i C READ operations:
— = 0001 C hd st EQU 1 ;status port.
= 0002 C hd cfg EQU 2 ;configuration switches.
- C WRITE operations:
= 0001 C hdrs EQU 1 ;reset controller.
3 = 0002 C hd sl EQU 2 .select controller port.
_— = 0003 C hd sk EQU 3 :DMA & INTRQ mask register port.
¢
- C :Bits in status register (offset 1):
ﬂ = 0008 C h busy EQU 00001000B;Busy (Selected).
: = 0004 C hcd EQU 000001008 ; Command/Data.
= 0002 C hio? EQU 000000108 Input/Output
:- = 0001 C hras EQU 00000001B;Request (Ready) (in WX2 controller this
] c :bit starts state machine!).
, = 0020 C h.intp equ 001000008 ; Interrupt requested by controller.
L
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= 0010

0001
ocoz2

0047

0048

0003
0004

0001
0020

C hadrq EQU 00010000B;DMA Requested by controller.

C

C h mkdma EQU 018 :DMA mask bit (0 disabled).

C h mkint EQU 108 :Intreq mask bit (0 disabled)

;Commands for DMA chip 8237:
: Mode register:
h dma w EQU 01000111B:write, single mode select

:channel (chn) 3 selected.
h dma r EQU 01001011B:read. single mode select

;chn 3 selected.

; Mask register:
h dma 3 EQU 118 :Chn 3 mask bits
h dma s EQU 1008 ;Set mask bit

:Bits in Programmable Interrupt Controller (PIC):

h ocw1 m0 EQU 00000001B:Chn 0 mask (Chn O used by clock!).
h ocw1 m5 EQU 00100000B:Chn 5 mask (used by the hd controller).

; Winchester Parameter Tables.

Offset

0 - 15 subtable O CDC Wren 1 30 MB full height (hgt)

16 - 31 subtable 1 Seagate ST225 20MB
CMI 4426 20 MB Full hgt.

32 - 47 subtable 2 Tandon TM262 10 MB

48 - 63 subtable 3 Standard 10 MB

64 - 79  subtable 4 Miniscribe 3425 20MB
OPE XM5220-1 20 MB

80 - 95 subtable 5 CDC Wren 1 30 MB

9% -111 subtable 6 Seagate ST225 20 MB
CMI 4426 20 MB

112 -127  subtable 7 Miniscribe 3425 20 MB
OPE XM5220-1 20 MB

128 -143  subtable 8 CMI6426 40 MB

144 -159  subtable 9 Miniscribe 6053 45 MB

160 - 175 subtable 10 Tandon TM755 42 MB

176 -191  subtable 11 CDC Wren II Slim 51 MB

192 -297 subtable 12 CDC Wren II 67 MB

208 -223  subtable 13 Micropolis 1325 68 MB
Miniscribe 6085
Seagate 4085

224 -239 subtable 14 Seagate ST251 40 MB

240 -255 subtable 15 Used only to indicate no drive present for

second drive.

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.

; Winchester Parameter Subtable

O OO OO0 OO0 000000000000 OO0 O0OO0OO0OO0OO0OO0OOOO0OO0OO0O0OO0O0O0O0O0O00O0000O00O000O00O00O000O0000
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C : Offset Byte Length
c ;0 2 Number of cylinders
o 2 1 Number of heads
c 3 2 Starting reduced write current cylinder
C 5 2 Starting write precompensation cylinder
C 7 1 Max. correctable error burst length
C 8 1 CCB option byte
o 9 7 Reserved for future use
o
o CCB option byte
c Bit
C 0. 1, 2 Step option
o Minimum Step Rates allowed:
C DTC 5150BX : 13usec.
C WD10002-SWX2 with 1015-14 : 70usec.
C WD10002-SWX2 with 1015-24 : 35usec.
c
C 3, 4,5 Reserved for future use
C 6 0 --> Stable ECC required before correction
C 1 --> Immediate ECC correction
C 7 0 --> Retries allowed
c 1 --> No retries allowed
C
C
C parm _tbl struc
0000 0132 C pecyl aw 306d :maximum cylinder number.
0002 04 C p_heads db 4d :maximum number of heads.
0003 0132 C pwrite cur dw 306d :Starting reduced write current cyl.
0005 0080 C p_precomp aw 128d :Starting Write precompensation cyl.
0007 0B C p_ecc len db 11d :ECC correctable error burst length.
0008 05 C p_control bytedb 5d :CDB option byte.
0009 OC C p timeout db 12d :Standard operation timeout (at 10MHz) (base).
000A 2D C p fmt timeout db 45d :Drive formatting timeout (10MHz) (base).
000B 28 C p_drvdiag timeout db 40d ;Diagnostic timeout (base).
000C 00 00 00 00 C p_zzjdo 0.0.0.0 ;not used.
0010 C parm tbl ends
c
CFOF C h params proc near
c
CFOF C hdu parm tbl:
CFOF 0289 c parm tbl <697d.5d,128d.0...,135 :CDC Wren1 30 MB
CFA1 05 c
CFA2 0080 C
CFA4 0000 c
CFA6 0B c
CFA7 05 c
CFA8 OC C
CFAQ 87 C
CFAA 28 C
CFAB 0001[ C
00 c
00 C
00 C
00 o
] C
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CFAF
CFB1
CFB2
CFB4
CFB6
CFB7
CFB8
CFB9
CFBA
CFBB

CFBF
CFC1
CFC2
CFC4
CFC6
CFC7
CFC8
CFC9
CFCA
CFCB

CFCF
CFD1
CFD2
CFD4
CFD6
CFD7
CFD8
CFD9
CFDA
CFDB

CFDF
CFE1
CFE2
CFE4
CFE6

0264

04

0100

0100

08

05

oc

5A

28

0001[
00
00
00
00

0264

04

0264

0264

08

05

oc

5A

28

0001
00
00
00
00

0132
04

0132
0080

05

oc

20

28

0001[
00
00
00
00

0264
04
0080
0080
0B

OO 0O 00O 0000000000000 000000000000000000000000000

parm_tbl <612d,4d,256d,256d, ..,

parm_tbl <612d,4d,612d.612d. , .,

parm_tbl <>

parm_tbl <612,4,128,128, ,,,90>

Sah> ;Seagate ST225 20 MB

;CMI 4426 20 MB
5ah> ;Tandon TM262

;Standard 10 MB

;Miniscribe 3425 20 MB
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CFE7
CFE8
CFEQ
CFEA
CFEB

CFEF
CFF1
CFF2
CFF4
CFF6
CFF7
CFF8
CFF9
CFFA
CFFB

CFFF
D001
D002
D004
D006
D007
D008
D009
DOOA
DooB

DOOF
D011
D012
D014
D016
D017
D018
D019
D01A
D018

05

oc

5A

28

0001[
00
00
00
00

0289

05

0080

0000

08

05

0c

87

28

0001[
00
00
00
00

0264

04

0100

0100

08

05

oc

5A

28

0001
00
00
00
00

0264
04
0080
0080
0B
05
oc
5A
28
0001[

O OO0 0000000000000 0000000000000 oOOOOOOOO0OO0O0OO o000 OO0

parm tbl <697d.5d,128d.0. ...135

:0PE XM5220-1 20 MB
:CDC Wren1 30 MB

parm tbl <612d.4d.256d.256d. ...5ah> :Seagate ST225 20MB

parm tbl <612,4,128.128....90>

;CMI 4426 20 MB
:Miniscribe 3425 20 MB
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00 c
00 c
00 c
00 c
c
c
c :OPE XM5220-1 20 MB
DOTF 0280 c parm tbl <640d,4d,256d,256d. ., ,5ah> ;CMI 6426 40 MB
D021 04 c
D022 0100 c
D024 0100 c
D026 0B c
D027 05 c
D028 0C c
D029 5A c
DO2A 28 c
D028 0001[ c
00 c
00 c
00 c
00 c
c
c
DO2F 0400 c parm tbl <1024,5,512.512, ,,,203> :Miniscribe 6053 45 MB
D031 05 c
D032 0200 c
D034 0200 c
D036 0B c
D037 05 c
D038 OC c
D039 CB c
DO3A 28 c
D038 0001 c
00 c
00 c
00 c
00 c
c
c
DO3F  03D5 c parm tbl <981.5,981,981,.,,189> :Tandon TM755 42MB
D041 05 c
D042 0305 c
D044 0305 c
D046 0B c
D047 05 c
D048 0OC c
D049 BD c
DO4A 28 c
DO4B 0001 c
00 c
00 c
00 c
00 c
c
c
1-46




EFL1 AR RREEEEREEREEEREEEREER

ROM BIOS Listing

DO4F
D051
D052
D054
D0S6
D057
D058
D059
DOSA
DOSB

DOSF
D061
D062
D064
D066
D067
D068
D069
DOBA
D068

DO6F
D071
D072
D074
D076
D077
D078
D079
DO7A
D078

DO7F
D081
D082
D084
D086

035

05

0305

0080

08

05

0c

FF

28

0001[
00
00
00
00

039D

07

039D

0000

08

05

oc

FF

28

0001
00
00
00
00

0400

08

0400

0400

08

05

oc

FF

28

0001[
00
00
00
00

0334
06
0334
0100
0B

O OO0 OO0 OO0 00000000000O00O00O00O00000000000000000000O000000000000

parm_tbl <981,5,981, 128, ,,,255>

parm tbl <925,7,925.0,.,,255>

parm tbl <1024.8.1024,1024. . ,.255>

parm tbl <820,6,820,256. .,,200>

;:COC Wren II Slim 51 MB

;CDC Wren II 67 MB

:Micropolis 1325 68 MB

:Miniscribe 6085
:Seagate 4085
;Seagate ST251 40 MB
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D087 05 C
D088 0C C .
D089 C8 c
DO8A 28 c
DO8B 0001[ c l
00 C
00 C
00 c I
00 C
] C
: |
DO8F 0132 c parm tbl < ;Indicates no drive
D091 04 c
D092 0132 o l
D034 0080 o
D0S6 0B c
D097 05 c l
D098 0C c
D099 2D C
DO9A 28 C '
D0SB 0001[ C
00 c
00 c l
00 o
00 C
) c !
c
C ; present for 2nd. drive
C h_params endp '
C
C ;ttttt!tttitttt HDU INITIALIZATION Akkkkkkkk Rk kR kKK
: |
c assume  ds:absO ,es:absO
DOSF C h init proc near
DOSF 33 CO C xor ax,ax ;Clear ax '
DOA1 8E D8 C mov ds.ax ;initialize data segment register
DOA3 8E CO C mov es,ax ;and Extra segment. '
C
C ;Set interrupt Vectors to install BIOS into Operating System.
DOAS FA o cli ;disable INT's while assigning vectors.
: |
C ;Install hardware hdu interrupt service routine:
DOA6 C7 06 0034 RD23BR C mov word ptr ds:[int0Dlocn+0000h],cs: (offset h int)
DOAC 8C OE 0036 R C mov word ptr ds:[intODlocn+0002h].cs '
C
C ;Transfer OLD FDU INT 13h vector to the new INT 40h location:
DOBO A1 004C R C mov ax,word ptr ds:[int13locn+0000h] I
DOB3 A3 0100 o mov word ptr ds:[(4*40h)+0000h].ax
c
DOB6 A1 004E R C mov ax.word ptr ds:[int13locn+0002h] '
DOB A3 0102 c mov word ptr ds:[(4*40h)+0002h],ax
C
C :Install new HDU request INT 13h vector: I
DOBC C7 06 004C R D24CR C mov word ptr ds:[int13locn+0000h].cs:(offset h io)
DOC2 8C OE 004t R c mov word ptr ds:[int13locn+0002h],cs B '
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o
’ C :Install new HDU BOOT-STRAP INT 19h vector:
DOC6 C7 06 0064 R DIB3 R C mov word ptr ds:[int191ocn+0000h],cs: (offset h boot)
I DOCC 8C OE 0066 R o mov word ptr ds:[int19locn+0002h],cs
c
C ;Install new INT 41h HDU Parameter Table Vector:
DODO C7 06 0104 CFSF R c mov word ptr ds:[(4*41h)+0000h].cs: (offset hdu parm tbl)
' DOD6 8C OE 0106 c mov word ptr ds:[(4*41h)+0002h],cs
c
DODA FB c sti ;exit critical code.
| :
c assume ds:data
DODB B8 0040 c mov ax,data_seg
I DODE 8E D8 c mov ds,ax :1oad " data seg" address.
c
DOEO C6 06 0074 R 00 C mov disk_status.0 ;clear previous disk status
I DOE5 C6 06 0075 R 00 o mov hf_num,00:clear number of hd drives
DOEA B8 0196 c mov ax,ti k rst ;initial timer value for keyboard reset
DOED 81 3E 0072 R 1234 c cmp reset flag,1234h ;keyboard reset?
l DOF3 74 0A c je k rst ;jump if so
DOF5 81 3E 0072 R 4321 C cmp reset flag,4321h ;pushbutton reset?
DOFB 74 02 c je k rst ;jump if so
l C :nop
C :nop
DOFD 33 CO C xor ax,ax ;otherwise clear RAX.
l DOFF C k_rst:
DOFF A3 006C R C mov t low order,ax :initialize time counter
D102 FA C cli ;disable interrupts while accessing the PIC.
. D103 E4 21 c in al.pic_1 :read INT mask register
D105 24 FE C and al,not h ocw1 m0 ;enable INT's on chn 0
D107 E6 21 C out pic_1.al :Set INT mask register & start the timer
l D108 FB o sti ;exit critical code.
o
c ; Count the usable winchester drives. To speed this counting, if a
' C ; controller is unusable, then testing of its second drive is skipped.
c ; A drive is usable if and only if its controller resets, runs its
c ; controller diagnostic, recalibrates the drive, and executes test
. o ; drive ready all without error.
o
D10A B2 80 C mov dl,80h ;base Winchester drive number
' D10C C ctlr init:
D10C B4 00 c mov ah,h rst ;RESET function code
D10E CD 13 c int 13h ;call disk BIOS.
B c
D110 72 16 c jc nxt ctlr :jump if error
D112 B4 14 c mv  ah.h dg c:BIOS call code
. D114 CD 13 o int 13h ;call disk Bios
c
D116 72 10 C jc nxt_ctlr ;jump if error
] c
D118 C tst drv rdy:
D118 B4 10 c " mov ah,h rdy ;TEST DRIVE READY function code
l D11A CD 13 o int 13nh ;call BIOS code
c
. D11C 73 2B C jnc drv_rdy ;jump if drive is ready
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D1E
D124

D126

D128
D128
D12A

D12C

D138

D149
D149
D14B
014D

D14F

D153
D153
D155
D158

D15A
D158
D15C
D15F
D163
D165
D167
D16B
D16C
D16E
D170
D172
D174
D176
D178

81 3E 006C R 01BE
72 F2

EB 2B

FE C2
EB 27

4E 6F 74 20 52 65 61
64 79 0D OA 00

20 44 69 73 6B 28 73
29 20 52 65 61 64 79
0D 0A 00

B4 11
Cb 13
72 04

FE 06 0075 R

FE C2
F6 C2 01
74 28

52

50

80 EA 80
81 E2 OOFE
DO E2

8B F2

8D 94 0322
EC

24 33

8A EO

DO EC

DO EC

0A C4

24 OF

3C OF

O OO0 0000000000000 0000000000000 00000O000O0000000000000000000o0

cmp t low order.ti fin;time-out? !
jb tst drv rdy ;jump if no time-out yet i
jmp short nxt drv :g0 to next drive }
nxt ctlr:
inc dl l
jmp short nxt drv ;Skip drive 1 on unusable controller
mes 1701: db "Not Ready ' .0Dh.0Ah,NUL |
mes _rdy: db " Disk(s) Ready',0dh,0Ah, NUL
!
'
drv_rdy: ‘
mov ah.h rcl ;BIOS call code /\MM
int 13n ;call disk Bios
jc nxt_drv :jump if error |
I
inc hf num ; update drive count
;cmp dl.80h .first drive? l
:jne nxt_drv ;jump if not
;cmp reset flag.4321h :is it a pushbutton reset? I
:je nxt drv :jump if so
;nop
;nop
:cmp reset flag,1234h :is it a keyboard reset? |
:je nxt drv :jump if so
;:movt low order.ti 0 1;1st drive usable, thus wait only I
:up to 15 sec for other drives
nxt _drv:
inc dl ;increment drive number I
test dli.1 :test for second drive (drv #1) on controller.
jz tst_nxt_cntrlr :1f not 2nd drive, test for next controller I

: Check for second drive defined as drive type 15: skip spinup if it is

push dx :save drive designator |
push ax :save AX, just in case

sub dl,80h :origin number to zero

and dx,0FEh ;isolate drive designator l
shl dl.1 ;create index for port address

mov si.dx ;set up si as port offset

lea dx.p wx2+hd cfg{si] :get port address l
in al.dx ;read switch setting from contreller

and al, 00110011 .isolate switch bits for drive 2

mov ah,al ;copy switch-bits, to be shifted l
shr ah.1 ;shift the switch-bits, to align the

shr ah,1 : bits to create a drive-type

or al,ah ;now al = drive type in low nibble l
and al.OFh :isolate drive type

cmp al.15 :drive type 15 ? (means no drive present) l
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D17A
D178
D17C
D17E
D180

D182
D182
D185
D187
D189
D189
D18E

D190
D193
D196
D199

D19C
D19C
D19D
D1SE
D1A1
D1A3
D1A6
D1A8
D1AA
D1AB
D1AC
D1AF
D1B2

58
SA
75 9A
FE C2
EB 00

80 FA 88
73 02
EB 83

80 3E 0075 R 00
75 0C

BE D12C R
E8 DFFA R
BD 000F

EB 17 90

50

51

A0 0075 R
0C 30

B9 0001
B4 OE

Cb 10

59

58

BE D138 R
E8 DFFA R
3

OO OO0 OO0 0O0O00O00O00O00000O000000000O00000000000000000000000O00000

pop ax ;restore AX

pop dx ;restore drive and head number

jne tst_drv_rdy ;1f not drive type 15, go test for drive ready
inc dl ;1f type 15, address drive O of next controller

jmp short tst_nxt_cntrlr ;and skip spin-up of drive 1 n this controller

tst_nxt _cntrlr:

cmp d1,80h+8 ;are there more hdu controllers to test?
jae chk_any disks ;jump if no morecontrollers to be tested
jmp ctlr_init;jump if more controllers to be tested

chk_any disks:
cmp hf num,0 ;Check how many disks passed above boot tests.
jne wins usable :jump if some (or all) did.

;Since no disks passed the above boot tests, the " Not ready" message is
;displayed and the error flag is set on exit.

mov si,offset mes 1701 :point to messsage string " Not Ready" .

call DRomString ;call routine to print out string ended by NUL.
mov bp, 15d ;set error flag on exit.

jmp dce ;exit (return).

wins_usable:

push ax ;5ave RAX and RCX:
push cx
mov al,hf num;get disk drive count.
or al.30h ;convert it to ASCII character.
mov cx,1 ;one character to be printed out.
mov ah, 14 :bios video call code.
int 10h :call video bios.
pop cx :restore RAX and RCX:
pop ax
mov si,offset mes rdy :point to message string " Disk(s) Ready"
call DRomString ;print string.
dce: ret .exit.
h init endp
; Call: int  19nh

Boot the operating system from diskette A or from the first usable
winchester drive.

; Entry:  No entry parameters.

: Normal Exit:Jump to the start of the bootstrap sector read from disk.

; Error Exit: int 18h -- ROM resident BASIC entered.
The ROM resident BASIC is entered if the system can't be booted.

; Attempt to reset drive 0 (diskette " A" ) and then to read sector 1,
; cylinder O, head 0. If this read is successful, then jump to the start
; of this sector in memory. Retry the preceding three times.
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c Beginning with drive 80h (the first winchester) and ending with
C : drive 87h (the last possible winchester) do the following: Attempt to
C : reset the drive and then to read sector 1, cylinder O, head 0. If this
C ; read is successful and the last word of this sector contains AA55h, then
C : jump to the start of this sector in memory.
[: .
o Otherwise, enter the ROM resident BASIC by executing int 18h.
C
D1B3 C h boot proc far ;INT 18h could be called by other segments!
C assume  ds:abs0,es:abs0
D1B3 33 CO C xor ax,ax ;Clear RAX.
D1B5 8E D8 C mov ds,ax ;:1oad RDS and RES with proper register.
D187 8E CO o mov es,ax
c
C . Install pointers to the default diskette parameter table and the
C ; default winchester parameter table.
C
‘D1BI FA C cli ;disable interrrupts during critical code.
C
C ;install vector to hard disk parameter table (F000:CFSF hex):
D1BA C7 06 0104 CFSF R C mov word ptr ds:(4*41h).cs:(offset hdu parm tbl)
D1CO 8C OF 0106 c mov word ptr ds:[(4*41h)+2].cs B
C
C :install vector to diskette parameter table (F000:EFC7 hex):
D1C4 C7 06 0078 R EFC7 R C mov word ptr ds:[int1Elocn],cs: (offset fd parms)
D1CA 8C OE 007A R o mov word ptr ds:[int1Elocn+2].cs
c
D1CE FB C sti ;enable interrupts after critical code.
C
o : Do floppy setup. Use " call" rather than Int13, since
C ; this is a non-standard command, and should not be used in
C ; cases where Int40 has been intercepted
C
C ;mov ax,1800h ; " Setup" command
C :callnear ptr fd io ;call diskette bios.
o
C ;Attempt to boot from diskette O up to 3 times. A time-out error
C ; immediately ends the attempt to boot from diskette.
c
D1CF B9 0003 o mov cx.,3 ;number of retry for diskette.
D12 33 D2 C xor dx, dx ;set head zero and drive 0.
D1D4 C dett boot: .
D1D4 B8 0000 C mov ax,h _rst*256 :RAH <= bios call no., RAL <= block count.
C ;pushf ;push flags and ...
C ;pushcs ;... code segment to emulate an INT call.
C call near ptr fd_io ;call diskette bios.
D1D7 CD 40 c int 40h ; Use vector rather than hard-coded address
D109 72 OF C jc dett boot nxt ;jump if error
c .
D1DB BB 7C00 o mov bx,07c00h;Otherwise, read 1 sector & buffer it at 7C00.
D1DE B8 0201 c mov ax,h rd*256+1
D1E1 51 C push cX ;save retry count.
D1E2 B9 0001 C mov cx,1 ;read from sector number 1.
C ;pushf ;save flags and RCS for INT emulation:
C ;pushcs
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D1ES
D1E7

D1E8
D1EA
D1EA
D1ED
D1EF

D1F1
D1F1

D1F4

D1F6
D1F8
D1F9

D1FA
D1FD
DIFF
D204

D206
D208

D20C
D20D

D20E
D20E
D210
D212

D214
D217
D21A
D218
D21E
D220
D221

D223
D22A

D22C
b22C
D22E

CD 40
59

73 48

80 FC 80
74 02
E2 E3

B8 0000

CD 40

B2 80
1E
50

B8 0040

8E D8

80 3E 0075 R 00
74 2A

32 ED
8A OE 0075 R

58
1F

B4 00
Cb 13
72 18

BB 7C00
B8 0201
51

B9 0001
cb 13
59

72 09

26: 81 3E 7DFE AASS
74 06

FE C2
E2 DE

OO OO OO0 000000000O000O0O0O000000000000000000000O00000O000000000000O0

call
int
pop

jnc
dett boot nxt:
cmp
je
loop

dett_boot_end:
mov
;pushf
;pushcs
call
int

near ptr fd io ;call diskette bios.
40h ; Use vector rather than hard-coded address
cx ;restore retry count.

boot succ;if no error then go and execute loaded code!
ah, time out :Did we time out?

dett boot end ;if so jump ...
dett boot;otherwise try again.

ax,h rst*256 ;... and reset diskette:
:(flags and RCS are pushed for INT emulation).

near ptr fd_io ;call diskette bios.
40h ; Use vector rather than hard-coded address

; Boot from the first possible winchester drive. Only one attempt is made
; to boot from each drive. A valid boot sector must have AA55 in its last

; word.

mov
push
push
assume
mov
mov
cmp

je

xor
mov
assume
pop
pop

win_boot:
mov
int

jc

mov
mov
push
mov
int

jc

cmp
je

win boot nxt:
inc
loop

dl,80h ;start with first hard disk.

ds ;save current RDS and RAX:

ax

ds:data

ax,data seg :1load " data seg” to point to hdu number.
ds,ax

hf num,0 :check for any functioning hdu's.

boot basic ;1f none is available then boot BASIC.
ch,ch ;clear RCH.

cl,hf num;load RCL with total number of hdu's present.
ds:nothing

ax ;restore previous RDS and RAX.

ds

ah.h rst ;" reset" code.
13h ; call disk BIOS to reset hdu.
win boot nxt ;jump if error.

bx,07c00nh;Save into RAM 7C00hex ...

ax,h rd*256+1 ;one sector read ...

cx ;(but save drive count!)

cx.1 ;starting from sector #1 ...
13h ;using a call to the disk BIOS.
cx ;Restore drive count.

win boot nxt ;jump if error.

word ptr es:[07c00h+510d],0aa55h :check for valid boot sector.
boot succ; jump if so.

dl ;otherwise increment drive number
win boot :and retry as long as there are more hdu's.
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D230 C boot basic:
D230 CD 18 c int 18h ;:Boot BASIC if we cannot boot from any disk or
c ;diskette.
c
D232 C boot succ:
D232 2E: FF 2E D237 R C jmp dword ptr cs:[boot_indirect] :jump to boot code.
D237 C boot indirect:
D237 7C00 C dw 07c00h ;jump indirect to boot code at 0:7C00 hex.
D239 0000 o aw 0000
c
C h boot endp
c
o
c
C . Call: int 0dh
o return
Cc
C ; Winchester interrupt handler
c :
C . Entry: No entry parameters
C
C : Exit: No registers changed.
o
D23B C h_intproc
D23B S50 C push ax :5ave RAX
D23C BO 20 C mov al.pic_neoi ;end of interrupt bit.
D23E E6 20 C out pic_O,al ;end of interrupt to 8259.
D240 BO 07 c mov al.h dma s or h dma 3 :set chn 3 mask bit.
D242 E6 OA c out dma_addr_O+dma mask bit.al ;set bit to disable chn 3.
C
C :Note that the next three operations are necessary for the disk BIOS to work
C :correctly. In fact, command completion is checked on the IRQ5 mask bit set in
C :the PIC Mask Register:
D244 E4 21 C in al,pic_1 ;read interrupt mask.
D246 0OC 20 C or al,h ocw1 mS ;set mask register bit to disable ...
D248 E6 21 C out pic 1,al ;... chn 5 now used by the hdu controller.
C
D24A 58 C pop ax ;restore RAX.
D24B CF C iret ;reurn from INT (long ret.) & restore flags.
o
C h_intendp
c
c =
c
C : Call int 13h
C return
c
C ; Function call to disk BIOS.
c
C ; Entry: (AH) = Command code
c (AL) = Sector count or interleave factor
c (ES:BX) = Address of buffer
c (CL) bits 0 - 5 = Sector number: 1, 2, 3. . . .
c (CL) bits 6, 7 = Bits 8, 9 of cylinder number
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D24C

D24C
D24D
D250

D252
D254

D257
D257
D25A

D25C

D250
D25F
D260
D263
D265
956

D268
D268

D26A
D26A
D26B
D26C
D26D
D26E
D26F
D270
D271
D272

FB
80 FA 80
73 05

CD 40
CA 0002

80 FC 00
75 OE

52

CD 40

5A

80 FA 87
76 03

CA 0002

B4 00

53
51
52
55
57
56
1E
06
8B EC

O OO0 0000000000 OO0 OO0 OOOOOOOOOOOOOOOOO0O0OO0OO0OO0OO0OOo

(e 2N or 2N o N o BN o N o0 N oo K o BN oo BN o SN oo T or B oo BN oo )

(CH) = Bits 0 - 7 of cylinder number
(DL) = Drive number. O - 7f are diskettes. 80h - 87h up are winchesters
(DH) = Head number

; Exit: (CF) = 0 --> no error

1 --> error
(AH) = Completion code. 0 --> no error
(AL) = Error burst length if (AH) = 11h. Else. changed.

; Read parameters:

h—

wi

HY
:p

o
wi

no

(DL) = Number of functioning drives at installation time
(DH) = Maximum head number

(CL) Bits 0 - 5 = 17d --- Maximum sector number

(CL) bits 6, 7 = Bits 8, 9 of Maximum cylinder number
(CH) = Bits 0 - 7 of maximum cylinder number

io proc far
assume  ds:nothing,es:nothing
sti :enable interrupts.
cmp dl,80h :check for hdu calling.
jae win bc ;jump if so.
jmp near ptr fd io :otherwise pass control to the diskette BIOS.
int 40h ; Use vector to call floppy driver
ret 2 : All finished. ret to caller
n_bc:
cmp ah,h rst :is it a reset command?
jne no reset :jump if not.
push dx :save hdu number and ...
ushf .call diskette BIOS to reset FDU's as well.
ushcs
call near ptr fd io
int 40h : Use vector to issue reset to floppy
pop dx ;restore hdu number.
cmp dl.87h :check for invalid hdu number.
jbe win bc 1 :jump if valid.
ret 2 :otherwise return without flags.
n_bc_1 :
mov ah.h rst :restore command code.
 reset:
push bx ;save all registers to be used by " H I0" .
push cx
push dx
push bp
push di
push si
push ds
push es
mov bp.sp :initialize activation record pointer.
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D274

D275
D278
D27A

D278
D27E
D280
D283

D285
D285
D287

D283
D289

D28C
D28C
D28D

D291
D295

D297
D298
D29A
D29C

D29D
D29F
D2A1
D2A3

D2A4
D2A7
D2A8
D2A9
D2AA
D2AB
D2AC
D2AD
D2AE
D2AF
D2B0

50

B8 0040
8E D8
58

80 FC 14
77 05
80 FA 88
72 04

B4 01
EB 03

E8 D2B3 R

50
88 26 0074 R

8D 94 0323
BO FC

EE
BO 07
E6 0A
FA

E4 21
oc 20
E6 21
FB

80 C4 FF
58
07
1F
5E
5F
5D
5A
59
58
CA 0002

OO OO0 0O00O0O0O00O000O00000000000000000000000000000000000000060000Oo0

push ax ;temporarily save RAX for next operation.
assume  ds:data
mov ax,data_seg
mov ds.ax :1oad RDS with " data seg" and restore RAX:
pop ax -
cmp ah.h dg c:command code in range?
Jja bc_bad ;jump if out of range.
cmp dl,80n+8 ;hdu number in range?
jb drvn ok ;jump if in range.
bc_bad:
mov ah,cmd error ;command error completion code.
jmp short cmd done ;Exit.
drvn ok:
call command_br ;send out command following proper format and
;protocol.
cmd_done :
push ax :5ave output parameter and ...
mov disk_status.ah ;completion code.
lea dx.p_wx2+hd msk[si] :calculate port address to ...
mov al.not (h mkdma or h mkint) :disable DMAReq and INTreq by
;controller.
out dx.al :disable them.
mov al.h dma 3 or h dma s
out dma_addr_O+dma mask_bit.al :set bit 3 to disable chn 3.
cli ;disable interrupts.
in al,pic_1 ;read mask register.
or al.h ocw1 m§ ;set bit 5§ to disable chn 3.
out pic_1.a1 :set mask register.
sti ;enable interrupts.
add ah,0ffh ;set Carry flag to indicate (no) error.
pop ax ;restore all registers previously saved.
pop es
pop ds
pop si
pop di
pop bp
pop dx
pop cX
pop bx
ret 2 ;exit without flags.
h io endp
; Call: CALL  command br

return
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C : Branch through the bios command table
C .
C : Entry: Same as h io.
C (BP) = Pointer to activation record described by symbols a1 XXXX
C
C ; Jump to command specific routine:
c (DS) = data seg
c (BP) = Pointer to activation record described by symbols a1 XXXX
c (si) = offset to port base for target controller B
c
C . Exit: (AH) = Completion code
o (DS) = data seg
c
DeB3 C command br proc near
c
C ;Set up the CDB:
C
D2B3 A2 0046 R c mov cmd block+ccb _blks,al ;sector count or interleave factor.
D2B6 FE C9 c dec cl ;controller expects sectors numbered O thru
C ;16!
D2B8 89 OE 0044 R C mov word ptr cmd_block+2,cx :store cyl. and sect. # into CDB.
D2BC 8A EA c mov ch,dl :drive number
D2BE 80 ES5 01 C and ch,01 ;mask to bit 0.
D2C1 B1 05 C mov cl.5 ;shift count for proper ...
D2C3 D2 ES c shl ch,cl :CDB drive bit alignement.
D2C5 80 E6 OF o and dh,0fh :mask off garbage if any (from commands not
c ;required to specify head #).
D2C8 OA EE o or ch,dh ;combine with head number.
D2CA 88 2E 0043 R c mov cmd block+1,ch  ;Store it into CDB (as 2nd byte).
C
C ;:Calculate the offset from p wx2 for drive:
c ; Drive # offset B
C : 80, 81 0
C ; 82, 83 4
c ; 84,85 8
o ; 86, 87 12d
D2CE 80 EA 80 c sub dl,80h ;origin to zero.
D2D1 81 E2 OOFE c and dx,OFEh
D2D5 DO E2 c shl dl,1
D2D7 8B F2 C mov si,dx :save controller port offset into [SI] reg.
D2D9 88 16 0077 R C mov port off.dl ;and loc. " port off" (40:77)hex.
D2DD 50 C push ax ;save registers ...
D2DE 06 C push es
c
D2DF E8 D5B2 R C call subtable ;determine subtable to use (type #).
D2E2 26: 8A 47 08 C mov al.es:wst_opt[bx] :fetch option byte for proper step rate
D2E6 A2 0047 R C mov cmd block+ccb opt,al : and store it into CDB and into
D2E9 A2 0076 R C mov control byte,al :proper RAM location (40:76)hex.
C
D2EC 07 C pop es ;restore buffer address and
D2ED 58 c pop ax ;command code.
c
D2EE 8A C4 C mov al,ah ;:BIOS command code.
D2F0 BB D32D R C mov bx,offset dc_tbl ;pointer to controller command code
C ;table.
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D2F3
D2F5

D2F8
D2FA
D2FC
D2FE

D303
D303
D305
D307
D309
D308
D30D
D30F
D311
D313
D315
D317
D319
D31B
D31D
D31F
D321
D323
D325
D327
D329
D32B

D32D
D320
D32E
D32F
D330
0331
D332
D333
D334
D335
D336
D337
D338
D339
D334
D338
D33C
D33D
D33E
D33F
D340
D341

2E: D7
A2 0042 R

8A DC
32 FF
DO E3
2E: FF A7 D303 R

D342 R
D3F2 R
D412 R
D3F7 R
D469 R
D463 R
D469 R
D469 R
D3CB R
D365 R
D3FB R
D404 R
D469 R
D342 R
D408 R
D4OE R
D469 R
D469 R
D469 R
D469 R
D469 R

0C
00
08
0A
05
06
07
04
00
oc
ES
E6
0B

OE
OF
00
01
EO
E3
E4

OO OO0 00000000000 E o000 OO0 0000000000000 00O00O000O000O00 000

xlat
mov

mov
xor
sal

jmp

br tbl
dw
dw
dw
dw
dw
dw
dw
aw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw

dc_tbl
db
db

db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db

cs:dc_tbl:translate bios command code into STS06 code.

cmd block+ccb cmd,al ;:Command code into CDB.

bl.ah ;BIOS command code into RBL

bh.bh ;zero high byte

bl.1 :multiply by two and ...

Cs:br_tbl[bx] ;... branch to command specific routine.

label word

113 reset

i13 cc

i13 rd

113 wr

dma_no :4 --- Verify.
dma_no ;5 --- Format track
dma_no ;6 --- Format Bad Track
dma_no ;7 --- Format Drive
i13_par_rd

113 par_wr

113 rdl

113 wrl

dma no :12 --- Seek

113 reset:13 --- Same as 0

113 buff rd

113 buff wr

dma_no :16 --- Test Drive Ready
dma_no :17 --- Recalibrate

dma_no :18 --- Internal RAM diagnostic
dma_no :19 --- Drive Diagnostic
dma_no :20 --- Controller Diagnostic

label  byte

hcps :all resets also set parameters
0 :return completion code
hc rd

hc:wr

hc_vr

hc ft

hc_fbt

hc fd

0

hcps :read parameters

hc rdl

hc:wrl

hc sk

hc p s :all resets also set parameters
hc bf r

hc bf w

hc rdy

hc rel

hc dg r

hc dg d

hc dg c
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D342
D342
D346

D347
D34A
D34A

D34C
D34E
D34E
D34F
D350
D351
D352

D354
D356
D358
D35A
D35C
D35E
D360
D362
D362
D364
D364

D365
D365
D36A
D36D

D36F
D374

8D 94 0321
EE

B9 FFFF

E2 FE

B4 19

42
EE
4A
EC
A8 30

75 0C
24 OF
3C 0D
74 09
E2 F3
FE CC
75 EF

B4 05

C3

C6 06 0043 R 00
E8 D37C R
72 F5

C6 06 0043 R 20
E8 D37C R

O OO OO0 00000000 O0OO0OO0OO0OOOOOO0OO0OO0O0OO0OO0OOOO0OO0O0O0O000 0000000

o

OO0 o000

[or B v BN v BN oo BN o BN o BN o BN

; Call: call 113 reset
return

: Purpose: Reset the target winchester controller.
; Entry:  (si) = Offset to port base for target controller

; Exit: (ah) = Completion code

113 reset:
lea dx.p wx2+hd rs[si]
out dx.al

:This is a 110msec delay loop to accomodate completion of controller diagnostic
; ( first release WD1002 - 0X2) issued upon reset command.

mov cx,0ffffh;17 cycles @ 100nsec each x 64K = 110msec.
loop wait:
loop loop wait:wait 110msec.
mov ah.25 :msb of selection loop count.
re_w:
inc dx .control port
out dx.al :select controller
dec dx :back to the status port
re w 1 in al.dx :read status
test al.30h :if Intrq or DMAreq pending then controller
;1s missing (lines are being pulled up by the bus)
jnz ctlr missing
and al.o0fh :mask off most significant (ms) nibble.
cmp al,0dh :check for select status (0Dh)
jz 113 par wr :1s selected continue
loop re w1 :otherwise test again ...
dec ah
jnz re w1 ;... until time-out.
ctlr missing:
mov ah.h reset
ret near:
ret exit.
; Call: call 113 par wr
return
; Entry:  (si) = Offset to port base for target controller
. Exit. (ah) = Completion code
113 par wr: ‘
" mov cmd block+1.0 :drive 0 is first target
call par_wr ;set parameters for first drive
jc ret near ;jump if error
mov cmd_block+1.ccb drv b :update ctlr drive count (LUN)
call par wr :set paramters for second drive
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D377

D379

D37C
D37C
D37E
D381

D383
D386
D389

D38C
D38F

D392
D395

D398
D398

D3SE
D3A1

D3A4
D3A7

D3AA
D3AD

D380
D3B3

D386
D3B3

D3BB
D3BB

D38BD
D3BD

D3BE
D3BE
D3C1
D3C3
D3C6
D3C7

D3C8
D3C8
D3C9

72 EB

EB 42 90

BO FC
E8 D54A R
72 E1

E8 D5B2 R
BF 0001
E8 D3BE R

BF 0000
E8 D3BE R

BF 0002
E8 D3BE R

BF 0004
E8 D3BE R

BF 0003
E8 D3BE R

BF 0006
E8 D3BE R

BF 0005
E8 D3BE R

BF 0007
E8 D3BE R

E8 D583 R
73 02

B4 07

3

E8 D5A0 R
72 05

26: 8A 01
EE

c3

58
EB FO

OO O OO0 0O0O00O000O00O00O000O0000000000000000000000000000000000000060O0aO06

.
(e}

jmp

par_wr:
mov
call

jc

call
mov
call

mov
call

mov
call

mov
call

mov
call

mov
call

mov
call

mov
call

call
jnc

par_Wr_erx:
mov

ret_near_1:
ret

send_byte:
call
jc
mov
out
ret

send_err;
pop
jmp

ret near ;jump if error

ret_near_1

;othrewise exit with no error on command.

al,not(h mkdma or h mkint) :disable ctlr's Intrq and DMAreq.
ccb send ;send CDB to target controller
ret_near ;jump if error

subtable ;determine hdu type (es:bx <= type table offset)

di,wst cyl+1

;0ffset to byte to send:

send byte;send msb of cylinders

di,wst cyl+0
send byte

di,wst_heads
send byte

di,wst re wr+1
send byte

di.wst re wr+0
send byte

di,wst wr pre+1
send byte

di,wst wr _pre+0
send byte

di,wst_er bur
send byte

wx2_cc

ret near 1

ah.h initz

wx2_req

;:LSB of number of Cylinders

;number of heads

:MSB of reduced write current cylinder

:LSB of reduced write current cylinder

:MSB of write precomp. cylinder

;LSB of write precomp. cylinder

;maximum burst length

;fetch command completion byte
;jump if no error

;if error prevented reception then set error
;code and ...

. exit.

;check for ready status

send err ;jump if error

al.es:[bx+di]
dx,al

ax
par wr erx

:byte to send from drive table

. to controller.

;exit.

;throw away near return and ...
.error exit from assign parameters.
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D3CB
D3CB
D3CE
D3D1
D3D4
D3D6
D3D8
D3DA
D3DC
D3DE
D3EO
D3E3
D3E7
D3ES
D3EC
D3EF
D3EF
D3F1

D3F2
D3F2
D3F5

E8 DSB2 R
26: 88 07
2D 0002
8A E8

D1 E8

D1 E8

24 CO

oc 1

8A E5

89 46 0C
26: 8A 67 02
FE CC

A0 0075 R
89 46 0A

B4 00
C3

A0 0074 R
EB F8

OO OO0 000000 OO0 0000000000000 0000000000000 MmMmOO0O0O0O000O00O000O00O00O0000O0

: Call:

call 113 pa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>