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SECTION A.

SYSTEM ROM ORGANIZATION

Absolute Relative to OPTION
Address CS= F400 ROMS
F40000 F400: 0000 S '

' 1st Bk option ROM !
future wuse '

- .. e cw
-

F6000 F400: 2000 and Bk option ROM

system boot strap
vector = ‘PUPTST’

FB8000 . FA400: 4000 . 3rd Bk option ROM .

FAQ000 « FA400: 6000 . 4th B8k option ROM .

FC000 ! F400: 8000 lemm - -— '
! ! Sth 8k option ROM '
' ' future use !

FDFFF ' L —-— H

CURRENT SYSTEM ROM
PARTITION

FEOOO ! F400: AO0O Hiatt e ettt el bttt '
4 ! System Rom HEADER !
H ! Directory of this !
! ! Rom is in ‘HEADER’ !
! Yeececccsoscsesaccncsccssns !

FEO3F ! FA400: AO3F ' PUPTST '
! ! Rom code entry point !
! ' for power up tests.. !
! ! esecccnccaccncsna!
' ' ROM B1I0S '
! lecececascsocnocsenccccnns!
' FA400: BFFO ' RESET !
) 1 ]
K ' '
!

The TIPC System memory Organization is defined in the °‘SYSORG’
nodule, wich must be the first module of the input link control file.
This module does not allocate memory but assigns the Rom and Ram symbols.



2YSTEM RAM ORGANIZATION

1st 16k RAM are

Absolute accessible by ROM
Address with CS=F400
1st 64k RAM
Bank O
L ) L T ' (-
00000 ' F400:C000 ' ' '
! ! S8ystem interrupt ! !
! ' vectors ! !
L] ! ) []
! eeoneenacscnnscccneasanas '
00400 ! F400:C400 ! 10.SYS ! 16k !
[) (] [) [)
01200 ! ! ROM DATA ! !
[} ) o e e e e e e e [] ]
! ' MSDOS 1. «x ' !
! ! ' !
O3FFF | e —— ) eeesscrsocccssancsnsncss (e
(] )
o ———
0C000 ' BOOTER '
[} (]
OFFFF end &4k Bank Oth ! ————————— !
' —— -1
10000 ' &4k option RAM !
! Bank 1 !
20000 e e e e e e e e !
! &4k option RAM !
! Bank 2 !
30000 ! - ————
! &4k option RAM '
' Bank 3 '
T !
. up to .
. 512 & .

Note that the location of ROMDAT is initially 40:0000.During the boot
process ROMDAT is relocated in memory immediately after the location of
RAM BIOS.

To determine the specific location of the ROMDAT(after boot), read the
contents of the first word in software interrupt 60 (segment address )
(absolute location 180H). The size of ROMDAT is indicated by
the second word of software interrupt 460 (absolute location 182H). The
contents of this software interrupt is set by the RAM BIOS loader (10.SYS).
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Module
Name

BELDSR
CLKDSR
CONFIQ
CRTDSR
CRTTBL
CRTTST
DKBOOT
DRVTST
DSKIO

DSKISR
DSKTET
FLPDIR
HEADER
INTTST
INTXIT
KBTABL
KEYDSR
KEYTST
MSCTST
ouUTPUT
PRTDSR
PUPTSI1
PUPTST
RAMINI
RESET

ROMDAT
ROMERR
ROMTIM
ROMUTL
SYSORQ
TIMISR
TIMSuB
TIMTST
TSTERR
VECINI

SECTION D.

HODULE LISTINO INDEX (alphabetical order)

Address
CS=F400

F400:
F400:
F400:
FA400:
:BFB3
F400:
FA400:
F400:
F400:
:B323
: A4A4
F400:
F400:
F400:

F440

F400
F400

F400

AAFE
AB?B
BAB4
AC1A

A436
AA47
A583
BOD?

BA473
A000
A1790

: BD42
F400:
FAa00:
F400:
F400:
FA00:
FA400:
F400:
F400;
F400:
F400:
0000:

BDBE
B719
ABA1L
A7DD
BB73
B9F &
A?13
AQ3F
Al143
BFFO
0400

no memory

F400:
F400:

BAYD
BD6&6&

no memory

F400:
FAa00:
F400:

BAC1
BB1D
A333

no memory

F400:

A434

Module
Description

Beewper dsr

Day time clock dsr

Return system configuration
CRT dsr

CRT initialization tables
CRT tests

Disk booter loader

Disk drivers tests

Disk io dsr

Disk interrupt handler
Floppy disks controller tests
Ceneric disk operation

Rom header information
Interrupt controller tests
Common interrupts erxit

Key board encading tables
Key board dsr

Key board initialization
Miscelaneous initialization
Screen display servive
printer dsr

Option Rom & Ram tests
Power up test entry point
Setup Rom’s data in Ram
Boot strap vector

Rom data is Ram resident
Error equ module

Rom timing services

System Rom Utilities

System ROM organization
Bystem timer intr. serv.
Restart timer service
Timers accuracy tests

Error equ module

Intrpt. vectors initialization
\
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HWARN. 8RC
1 PRANNERERERRRRRBANABRENRRR R R AR RR B RN RO R AR AR RO RRR BN RN RRNR RN NS U RS RE NN RRRNBRRNN RN
2 ) The BIOS routines should be called through software interrupts, L
3 [ Each module includes a header describing the correct calling "
4 ’ sequence. Applications should not access the BIOS through -
3 ’ absolute addresses. Incompatibility with future Tl releases can -
) ' result from incorrect use of the BIOS. »
7 RN RN RPN R R RN RERRRRRRRR AR RERDRAR AR R AR NEABRAR R AR RNR AR R AR ERR R A RN AR RIR AR RERE R
a
9

Missing END statement
10

No erroars detected

It



Bection

- REL.
ABSO
ROMDAT
CRTDAT
ROMCOD
RESET

AL TMON
ATTERR
BEEPIO
BOOTLO
CFos10
CLKBRV
CRTCNT
CRTINI
CRTT8T
CURTYP
DeDIT

DSNSTA
DS$SOFT
DSUKSP
DCALL

DECLED
DFMERR
DKBOOT
DNIERR
DRVTST
DSKERR
DSKISP
DERTST
DSPERR
DUNERR
ESODD

EPROM

FILVEC
FLIERR
FRCINT
HOURS

INICRT
INTTST
IVIERR
KBSALT
KBMODE

Type

HRRBRRBERRARBERNRRRR NN NEN

»

OUTPUT HMAP FILE

2222222222222 2 2 2 X 4

. Btatus

Float
Fined
Fined
Fined
Fized
Fixed

Value

FFFCa
2
FEAFE
€000
FFA&D
FEBEY
430
FE78F
FE&JI6
432
462

0

o

400
DE00O
F4000
FFFFO

ARGHHH
ATTBAV
BEEPOF
BOOTHMV
CINTER
CRAMER
CRTERR
CRTOUT
CURERR
D$DBGN
DSEKNT
DsPO9
DSSTAT
DATE
DCRERR
DELAY
DIBBEQ
DKSPSV
DNRERR
DEUs 10
DSHEVT
DSK ISR
DSNERR
DSPERZ
E$CMD
ESREQ
FATAL
FLIEVT
FLPDIR
GCONF 1
HUNS
INILST
INTXIT
IXSPsV
KBCTRL
KBNUMK

Length

0
€200
140
1820
BFDA
10

Value

FFC9C
439
FEB&E
C0o00
20

437
FECJ2

462
482
483
A9F
83E
32
FFD&&
420
4AC
at
FFOD9
408
FF329
a4
FFBFB

FFC9A
a10

FFA7S
FFABA
33A

FE7BO
FFD42

. 484

FFESE
FFFA9

Range

- BN -N-N-N—

FFFFF
FFFFF
FFFFF
FFFFF
FFFFF
FFFFF

Glabal

ATMERR
BEEP
BELEVT
BOOTS1
CLKs$10
CRTs10
CRTHLD
CRTRET
CURPOS
D$DEND
D$NCMD
DSREQ
DSUAIT
DBCERR
DDMERR
DFINIS
DISEND
DKSS8V
DNSERR
DSHCsM
DIKINI
DSKSsM
DSPDIE
DSPKER
ESEVEN
ENDQ
FATERR
FL2EVT
FLUSH
GQCONFOQ
ICNERR
INTRET
INVALL
1XS55V
KBFUNC
KOSHFT



]

’ Utilities

’

input OQUTPUT
input INTXIT
input ROMUTL
[}

[] Tables

)
input WBTABL
input CRTTBL

]
input ROMDAT
fnput REBET ]

’

BABE AB80=00000
BABE ROMDAT=400
BABE CRTDAT=DEOO0O
BABE ROMCOD=FA000
BABE REBET=FFFFO

FFB73
FFDA2
FFD&S

FFDBE
FFFB3

00400
FFFFO

FA00:
FA400:
FA400:

FA00:
FA40:

0000:
F400:

Define the sections

B8B73
BDA2
BD&&

BDBE
BFB3

0400
BFFO

Bcreen display servive
Common intervupts erxit
SBystem Rom Utilities

Key board encoding tables
CRT initialization tables

Rom data is Ram resident
Boot strap vector



Kaspav
KEYS$10
KEYINI
KEYOUT
KNIERR
KRAERR
KUNERR
LEDOO1
LED100
LED111
MSCTST
NMIGO

NUMVAL
PRINT

PRTINI
PUPTS1
PUXNME
QFRONT
RAMINI
RMDTBO
ROMERX
ROMF &

ROMSIZ
ROMVER
SETDAT
STAMON
SYSCON
T1ERR

TIKCTR
TIMISP
TIMRST
TMSSSV
VECINI
VTOLEN
XNMERR

FFB1D

FEAS4

40

B.3

KBSSSV
KEYERR
KEYISP
KEYRST
KNRERR
KRCERR
LBEEP
LEDO10
LED101
MINS
MSG
NUMCNT
OPRERR
PROMPT
PRTRST
PUPTST
PWRUP
GREAR
RCONFQ
RMDTSZ
ROMEVT
ROMFB
ROMTIM
GEBEEP
BETTIM
ETATLN
8YSROM
T2ERR
TIMCAN
TIMISR
TIMTST
TETPAT
VECTBO
WILDss

F8000
FFASD
FEBBO
FEBBC
434

FEOOO

FFB18
FFAC1
FEJ333
FFFD3
FE3AO
FFC96

KBUNSH
KEYIN
KEYISR
KEYTST
KPAUSE
KROERR
LEDOOO
LEDO11
LED110
MOTOFF
NMIERR
NUMDRV
PRCO$H
PRT$10
PUPNMI
PURMPE
QDEPTH
QUEVE
RETFLG
RMPERR
ROMF A
ROMFA
ROMTST
BECS
SOF INT
8TATUS
TOERR
THSLIN
TIMERR
TIMOUT
TMSPSV
VBLERR
VIDERR
HLDERR



.MAIN. CRB0B4/11 version 10.34.17
EQUATE. BRC

ACCBUF 0000 ACCFDC 0080
AL Reserved ATTLAT 1800
BH Reserved BL Reserved
BOOTID O01FC BP Reserved
BX Reserved BYTE Reserved
CH Reserved CINTEN 0080
CMPINT 0037 COMPLT 0033
CRTACB 0010 CRTADR 1810
CRTINT 0049 CRTLPP 0004
CRTRAC 0008 CRTRCP 0003
CRTSCA 0012 CRTSCP 0002
CRTSGP 000B CRTSTA 1611
CRTHWAC 0009 CRTHCB 0011
cs Reserved CSURAP C000
CURSTR 000A CX Reserved
DC3 0013 DC4 0014
DISSTH 000C DISSTL 000D
DITERR 0009 DITINV 0000
DITTRK 0006 DKABRT 000D
DKBOUN 0009 DKCMDE 0001
DKFMTE 0002 DKFSET 0008 °
DKNRDY 0080 DKRDIT 000A
DKSEEWK 0040 DKHSETC 000C
DKVFYE 0003 DKVRFY 0006
DL Reserved DLE 0010
DRSEL3 0007 DRVBYT 0198
DROMSK 0001 DR1MSK 0002
DSADDR 0180 DSADDO 0164
D5ADDB 0194 DEKCSP 0000
DSSI120 0186 DESIz2 018A
DWORD Reserved DX Reserved
ENAB2 00FB ENAB3 QOF7
ENAB7 007F ENQ 0003
ESCs 0018 ETB 0017
EVTSTA 0007 EVTTYP 0004
E$BOUN 0009 ESBSEC 0004
ESNRDY 0080 ESRNF 0004
ESWRPT 0003 E12MSK 0010
FATINT 0030 FDC 0020
FDCSEC 0022 FDCSTA 0020
FORCED 00D0 FB8 001C
GRASEQ €000 GRBMSK 2000
GRPHMSK 7000 GR$BLU 1010
HIGHAT Q00F HT 0009
ICuW1 0010 Icua 0000
ICsMB6 0001 1C$5NQ 0002
IEVSUB 0004 IEVTID 0002
INTCTR 019A 108251 0010
IR1INT 0041 JR2INT 0042
IRGINT 00446 IR7INT 0047
LED2OF 0002 LED30F 0004
LPENLO 0011 MAPINT 0038

2-Aug-83

16:23: 2
ACK 0006
AX Reserved
BLNLEN 005C
BRKINT 0003
CAN 0018
CINTIM 13500
CONINT 00AF
CRTCGR 0014
CRTMOD 0000
CRTRPX 000D
CRTSCT 0001
CRTSTY 00193
CRTWCH 000A
CUREND 0008
DATERR 0004
DEL Q07F
DITCYL 0007
DITLEN 0008
DKABTD 0011t
DKCRCE 0010
DKFBTA 000E
DKREAD 0002
DKSSTA 0007
DKWPRT 0003
DRSELO 000E
DRVMSK Q00F
DR2MSK 0004
DSADD2 oies
DEKINT 004D
DESI1Z4 01BE
EM 0019
ENAB4 00EF
EOI 0020
ETX 0003
ESABTD 0011
ESBTRK 0004
ESSEENK 0030
E34AMSK 0020
FDCBUF 0040
FDCTRK 0021
GAMINT 004C
CRBSEC €800
GR$GRN 1020
HZIDCHR 0001
1C$EOIL 0002
1IEVCTR 0004
IMMINT oons
108233 0014
IR3INT 0043
187MSK 0001
LF 000A
MEMBEGQ 0000

ACTINT
BEL
BLOCK
BS
CANINT
cL

CR
CRTCTX
CRTOFF
CRTRVS
CRTEDN
CRTEUP
CRTWPX
CURPSH
DCt

DH
DITDIR
DITPRC
DKBADC
DKDMAE
DKKMOT
DKRNFE
DKSTAT
DKWRIT
DRSEL1
DRVSSD
DR3MSK
DSADD4
DSKS$P
DESIZ6
ENABO
ENABS
EoT
EVTACK
E$BADC
E$CRC
ESTIME
E5&MSK
FDCCMD
FF
CAMMSK
GRCMSK
GR$RED
HZISPOS
IC$IWA
IEVFLO
INTAQO
108239
IR4INT
KEY INT
LINLEN
MEMEND

0054
0007
[e]0]0]:]
0008
0052
Reserved
000D
0013
0020
000F
0007
0006
000C
000E
0011
Reserved
0000
000A
0o0ac
0008
0008
0004
0001
0003
000D
0001
0008
018C
0004
0192
OOFE
00DF
0004
0003
0001
0010
0080
0040
0020
000cC
8000
4000
1030
0002
0001
0003
ooi8
0018
0044
004A
002D
O7FF

AH
BELINT

BOOCRC’

BUFFDC
CDSPEN
CLKINT
CRCERR
CRTGDB
CRTPTS
CRTSAT
CRTSDP
CRTVBL
CRTWTY
CURPSL
DC2

DITDSK
DITBEC
DKBADD
DKFAIL
DKNORM
DKRBET
DKVERF
DKXSBET
DRSEL2
DRVAa8T

DSADDé&
DSSIZIR
D&s8118
ENAB1
ENABS

EVTEXP
E$BCYL
ESNORM
ESVRFY
FAR

FDCDAT
FMTERR
CRAMSK
GRCBEQ

HZITCHR
ICSLTM
TEVLNK
INTAO1
TIROINT
IRJINT
LED10OF
LPENHI
MEMS1Z

Reserved
0048
OfFE
00COo
0040
Q04E
0008
0017
0018
0016
0009
0020
000E
OOOF
0012

Reserved
0008
0004
000F
0020
0000
0000
0004
0009
000B
0002

Reserved
0190
0182
01946
00FD
OOBF

Reserved
0006
0004
0000
0003

Reserved
0023
0020
1000
D000
001D
0000
0008
0000
0019
0040
0043
0001
0010
o198



<.MAIN. CRB0O8A/i1 version 10.34.17
EQUATE. BRC

MMABK FF3F MODCTL 0008
MOTR¢2 0040 MOTR$3 0080
M103P2 2000 M103P3 4000
M212P3 0400 M212P4 0800
NRYERR 0080 NUL 0000
OPSEP 0002 OPSF1 0000
OPSNUL QO0FF OPSRIB 0008
OVF INT Q004 PARIEN 0008
PHNBEQ 0800 PHNEND OFFF
PRCOsP 0003 PRDASP 0002
PRINIT 0040 PRPAPOD 0020
PBCINTY 003E P8PBOO 0001
PEPBOA 0010 PSPBOY 0020
QUEINT 009F RDCMD 0080
RAOSMAX 0004 RQASREA 0001
RS 001E RBTBUF 0022
BCRLEN 4000 SC1MBK 0100
SECBUF 0020 6EQ Reserved
81 Reserved GI1DESO 0020
SNFERR 0010 B60H 0001
BPHREN 0001 88 Reserved
87X 0002 :{V): 1 ] 001A
B8YSCEL 01FO0 a8yscot 019C
B$IDLE 0000 8¢ ISEE 0002
TCSLAT 0000 TCsLSB 0010
TCsMDI 0006 TCsMDA 0008
TCe8C1H 0040 TCe8C2 0080
TIMER] 0019 TIMER2 0016
us 001F VFDERR 0001
VRTROW 0004 vT 0008
WRPERR 0040 WRBTCH 0010
IDVINT 0000 -

No errors detected

2-Aug-83

16:23:2
MONTYP 0004
MSCINP 1000
M103P4 8000
NAK 0013
OFFBET Reserved
OPsIR 0003
OPSTER 000A
PARINT 0008
PRAUTD 0010
PRECMP 0010
PRSLCT 0040
PBPBO1 0002
PSPBO& 0040
RDS$REQ 1813
RAQSVFC 0003
RBTCMD 000C
BC2MEK 0200
BEKCHMD 001C
SINGLE 0008
80e 000E
8TPCMD 003C
BVCINT 0053
ayascoz 019E
B$MAX 0003
TC$MDO 0000
TCSMDY 000A
TCSHWRD 0030
TIMINT 009%A
VRADJL 0009
WINMSK 0080
WRTCMD 00A0

~~~~~

Page 6-2

HOTRsO
M3CouT
M212P1
NEAR
OoPsASP
orPs1IS
OP$VFC
PAUINT
PRBUSY
PRFAUL
PRBTRB
PEPBO2
PBPBO7
READIR
RASVFD
RETINT
B8C3MSK
S8EKERR
81s

8P
8TPINT
8YN
8$DEP
BeHALT
TCsMD1E
TCsHMSH
TIMCHD
TMR1EN
VRDROW
WINRST
WRTREQ

- 0010
1820
0100

Reserved
0001
0004
0006
00%C
0010
0080
0020
0004
0080
000A
0004
0091
0400
0002
000F

Reserved
0001
0016
OOFF
0001
0002
0020
0017
0002
0006
0031
1612

MOTRS$1
M103P1}
M212P2
NMIINT
OP$BGN
oPsiu
OPSVFD
PBRINT
PRCIsP
PRINEN
PRTINT
PBPBOJ
PTR
READIS
RAsWR1
B8CNLNB
SCAMBK
8HORT
BLCINT
SPACE
8TPEPD
B8YNWID
8$DONE
TCeBCD
TCsMD2
TCeSCO
TIMERO
THMR2EN
VREPOS
WORD
X1TVEC

0020
1000
0200
0002
0009
0009
0007
003D
0001
0080
0048
0008
Reserved
0008
0002
0009
0800
Reserved
0038
0020
0000
0003
0003
0001
0004
0000
0014
0004
0007
Reserved
0039

-



SECTION B

RARBPERARRRBRRRCRARNERRRNR RN RRRB RN RN NN
» LINK LOAD THE MODULES »
(2222 2T YRy PSR AR SRR RN YRR EY ]

’

) SBYBORQ must be loaded first
’

input 8YBORO

’

+ Bystem equates no memory allocation
’ for these modules
fnput ROMERR

input TBTERR

‘- e e cw e

[ Input Output
3} Powerup test Modules entries reference.
’ Modules

3 absolute relative to module

1}  address CS= F400 description
input HEADER 1 FEOQOO F400: AOOO Rom header information
input PUPTST 1 FEO3JF F400: AO3F Power up test entry point
fnput RAMINI 1+ FE143 F400: A143 ‘Betup Rom‘’s data in Ram
input INTTST » FEL190 F400: A190 Interrupt controller tests
input TIMTIST » FEJ33 FA400: A333 Timers accuracy tests
input VECINI 1 FEA434 F400: A324 Intrpt. vectors initialization
input DSKTST 1 FEAAA4 FA00: AdA4 Floppy disks controller tests
input DRVTET » FESB3 FA400: A3B83 Disk drivers tests
input CRTTBT 1+ F"°36 F400: AL36 CRT tests .
input MSCT8T s FE7DD F400: A7DD Miscelaneous initialization
input KEYTST 1 FEBAIL F400: ABA1L Key board initialization
input PUPTSL 1 FE913 F400: A919 Option Rom & Ram tests
input DKBOOT 1 FEAA? F400: AAA7 Disk booter loader
! .
) Device drivers
[
input BELDSR 1 FEAFE FA400: AAFE Beeper dsr
input CLKDSR 1 FEB9B F400: AB9B Day time clock dsr
input CRTDSR FEC1A FAa00: AC1A CRT dsr
input DSK_IO0 FFOD9 F400: BOD9 Disk io dsr
input DSKISR FF323 F400: B323 Disk dsr
input FLPDIR 1 FFA73 F400: B473 Disk interrupt service
input KEYDSR 1 FF71%9 FA400:B719 Key board dsr
input PRTDSR 1 FF9F64, FA400: B9F & printer dsrv
input CONFIQ 1 FFABA F400: BAB4 Return system configuration
input ROMTIM 11 FFA9D F400: BA9D Rom timing services
fnput TIMISR 1 FFAC1 F400: BAC1 System timer intr. serv.
fnput TIMSUB 1 FFBI1D F400: BBI1D Restart timer service



SECTION C.

EQUATE FILES

File name

PEQ:
PEQ:
PEG:
PEG:
PEG:
PEG:
PEG:
PEG:
PEG:
PEQ:
PEQG:
PEG:
PEG:
PEG:
PEG:
PEG:
PEQ:
PEG:
PEG:

ASCII.EQU
CRT.EQU
CRTOP. EQU
DSKDIT. EQU
DSKERR. EQU
DSKOP. EQU
DSKOPS. EQU
DSHKREQ. EQU
DSHKSTA. EQU
INTCTLR. EGU
LATCHES. EQU
PORTADDR. EQU
FLOPPY. EQU
SYSCELL. EQU
EYSCON. EQU
TIMERS. EQU
TIMEVTY.EGU
VECTOR. EQU
WINCHSTR. EQU



.MAIN. CRB084/11 version 10.34.17

EQUATE. BRC

=0000
=0001
=0002
=0003
=0004
=0003
=0006
=0007
=0008
=0009
=000A
=0008
=000C
=000D
=000E
=000F
=0010
=0011
=0012
=0013
=0014
=00193
=0014
=0017
=0018
=0019
=001A
=001B
=001C
=001D
=001E
=001F
=0020
=007F

CONCOD2WN=-

2-Aug-83
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INCLUDE PEG:ASCII.EQU

)——— ASCI1 CONTROL CHARACTER CODES --—-

’

NUL
SOH
sTX
ETX
EOT
ENQ
ACK

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

OOH
O1H
02H
O3H
04H
O3H
O&H
O7H
08H
0O9H
OAH
OBH
OCH
ODH
OEH
OFH
10H
11H
12H
13H
14H
15H
16H
17H
18H
19H
1AH
1BH
1CH
1DH
1EH
1FH
20H
7FH

e e E B W W G W S e e S S e Gm e W W W W e e W T e m G S W W S = e

AA

AB

AC

AD

AE

AF

AQ

AH

Al

AJ

AR

AL

M

AN Trailing is to prevent keyword clash
A0 Trailing ’_’ is to prevent keyword clash
AP

AQ

AR

AB

AT

AU

AV

AW

AX

AY

A7 Trailing ‘_’ is to prevent keyword clash
Trailing ‘_’ is to prevent keyword clash



<MAIN. CRBOB4/11 version 10.34.17 2-Aug-83 16:23:2 Page 2

EQUATE. B8RC
40 INCLUDE PEO:CRT.EQU
41 []
42 1+ CRT DEVICE EQUATES
43 [}
=0000 44 MEMBEQ EQU 0000H 3 BEQINNING OF CRT MEMORY
=Q7FF 43 MEMEND EGU O7FFH + END OF CRT MEMORY
=0800 456 PHNBEQ EQU 0800H ) BEOGINNING OF PHANTOM MEMORY
=0FFF A7 PHNEND EQU OFFFH ) END OF PHANTOM MEMORY
=1000 48 MSCINP EQU 1000H 1 MISC. INPUT BUFFER
=1010 49 GR_BLU EQU 1010H 1} GRAPHICS BLUE PALETTE
=1020 ' 90 OR_CRN EGQU 1020H 1 GRAPHICS GREEN PALETTE
=1030 51 GR_RED EQU 1030H 3} GRAPHICS RED PALETTE
=1800 92 ATTLAT EQU 18004 )} ATTRIBUTE LATCH
=1810 83 CRTADR EQU 18104 + CRTC ADDRESS REOQGISTER
=1811 94 CRTSTA EQU 181 1H + CRTC BTATUS REGISTER
=1812 99 WRTREQ EQU 18124 1 CRTC WRITE REOISTER
=1813 96 RD_REQ EQU 1813H 1t CRTC READ REGISTER
=1820 97 MSCOUT EQU 1820H 1 MISC. OUTPUT REOQIBTER
=C000 98 GRASEQ EQU 0CO00H 3 GRAPHIC8 BANK A ADDRESS
=C800 99 GRBSEQ EQU 0CB00H 1 GRAPHICS8 BANK B ADDRESS
=D000 60 QRCBEQ EQU ODOOOH 1 GRAPHICS BANK C ADDRESS
=4000 61 BCRLEN EQU 04000H ) LENGTH OF GRAPHICS MEMORY IN WORDS
=002D 62 LINLEN EGQU 43 1 GRAPHICS LINE LENQTH IN WORDS
=009C &3 BLNLEN EQU 92 1 GRAPHICS LINE LENOTH IN BYTES
&4 ]
63 ) CRTC REQISTER EQUATES
b6 ’
=0000 67 HZITCHR EGU 00H + HORIZONTAL TOTAL CHARBSB.
=0001 68 HZIDCHR EQU OtH + HORIZONTAL DIGPLAYED CHARS.
=0002 &9 H18POSB EQU 024 + HORIZONTAL SYNC POSITION
=0003 70 8SYNWID EQU O3H 1 VBYNC WIDTH, HSYNC WIDTH
=0004 71 VRTROU EQU 04H 1 VERTICAL TOTAL ROWS
=0009 72 VRADUL EQU O3H 1 VERTICAL ADJUBT LINES
=0006 73 VRDROW EQU 0&H 1 VERTICAL DISPLAYED ROWS
=0007 74 VREPOS EQU O7H 1 VERTICAL BYNC POSITION
=0008 73 MODCTL EQU 08H 4 MODE CONTROL
=0009 76 SCNLNS EQU 09H 1} 6CAN LINES PER ROW
=000A 77 CURSTR EQU 0AH ? CURSOR BTART S&CAN LINE
=0008 78 CUREND EQU 0BH ) CURSOR END SCAN LINE
=000C 79 DISSTH EQU OCH ) DISPLAY B8TART ADDRESS HIGH
=000D 80 DISSTL EQU ODH 3 DISPLAY 8TART ADDRESS LOW
=000€E a1 CURPSH EQU OEH + CURSOR POSITION ADDRESS HIGH
- . =000F 82 CURPSL EGU OFH 1+ CURSOR POSITION ADDRESS LOW
=0010 ) 83 LPENHI EQU 10H 1 LIGHT PEN ADDRESS MIGH
=Q01 1 a4 LPENLO EQU 11H + LIGHT PEN ADDRESS LO
a3 []
as 3 CRT BIT EQUATES
a7 ]
=0040 \ ea CDSPEN EQU 010000008 + CRT DISPLAY ENABLE (ALSO DIGABLES INTERRUPT)
=0080 a9 CINTEN EQU 100000008 3 CRT INTERRUPT ENABLE
=13%00 90 CINTIM EQU 1300H 1 CRT INTERRUPT HWAIT LOOP COUNT
=0020 91 CRTVBL EQU 001000008 1 CRT IN VERTICAL BLANK PERIOD

-
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EQUATE. SRC

=0020
=000F

=00DB

2-Aug-83 16:23:2

CRTOFF EQU 20H
HIGHAT EQU OFH
I
1+ CHARACTER EQUATES
[}
BLOCK EQU ODBH

Page 2-1

CRT DISABLE

"HIGH BRILLIANCE ATTRIBUTES

BLOCK CHARACTER
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EQUATE. SRC

=0000
=0001
=0002
=0003
=0004
=0003
=0004
=0007
=0008
=0009
=000A
=0008B
=000C
=000D
=000E
=000F
=0010
=0011
=0012
=0013
=0014
=00193
=0016
=0017
=0018

99
100
101
102
103
104
103
106
107
108
109
110
111
112
113
114
119
116
117
118
119
120
121
122
123
124
123
126
127

2-Aug-83  16:23:2 Page 3

INCLUDE PEG:CRTOP. EQU
’

)} ——=— CRT DSR ‘opcodes’ (INT 49H)
)

CRTMOD EQU OOH [
CRTSCT EQU O1H ]
CRTSCP EQU 02H [
CRTRCP EGU O3H [
CRTLPP EQGU 04H [
CRTEDP EGU O9H ’
CRTSUP EQU O6H )
CRTEDN EQU 07H []
CRTRAC EQU 08H )
CRTWAC EQU O9H [
CRTWCH EGQU OAH '
CRTSGP EQU OBH [
CRTWPX EQU OCH ]
CRTRPX EGU ODH [
CRTWTY EQGQU OEH [
CRTRV8 EQU OFH [
CRTACB EGQU 10H [
CRTWCB EQU 11H ’
CRTSCA EQU 12H ’
CRTCTX EQU 13H [
CRTCGR EQU 14H [
CRTSTY EQU 13H )
CRTSAT EQU 16H '
CRTGDB EQU 17H ’
CRTPTS EQU 18H )

Set CRT mode function

Set cursor type function

Set cursor position function

Read cursor position function

Read light pen position function

Bet active display page

Scroll text up function

Scroll text down function

Read attribute and character function
Write attribute and character function
Write character only function
Sat graphics palette function
Write graphics pixel function
Read graphics pinel function
Write TTY screen output function
Read video state function

Hrite attribute and character block function
Write character block function

Change screen attributes function

Clear text screen function

Clear graphics screen function

Set TTY status line function

Set attribute latch function

Get physical display begin pointer function
Print TTY string function

T
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EQUATE. BRC

=0000
=0004
=0006
=0007
=0008
=0009
=000A
=0008

=0000

129
130
131
132
133
134
133
136
137
138
139
140

a-Aug-83

DITDIR
DITBEC
DITTRK
DITCYL
DITDSK
DITERR
DITPRC
DITLEN

DITINV

146:23:2 Page 4

INCLUDE PEO: DBKDIT.EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

- JODNIrO

-0

0000k

Floppy disk DIT equates

Disk Interface Routine vector (dword)
Bector size in bytes (word)

Track size in sectors (byte)

Cylinder size in tracks (byte)

Disk size in cylinders (word)
Maximum number of error retries
Write pre—comp threshold cylinder
Length of DIT

Used to signal that a DIT is Invalid
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EQUATE. 8RC

=0000
=0080
=0040
=0020
=0010
=0008
=0004
=0002
=0001
=0003
=0003
=0009
=0011

=0000
=0011
=0001
=0004
=0004
=0009
=0004
=0010
=0080
=0004
=0040
=0080
=0003
=0003

142
143
144
143
146
147
148
149
150
131
152
133
134
133
136
137
158
139
160
161
162
163
164
169
166
167
168
169
170
171
172
173
174
173
176

2-Aug-83

DKNORM
DUNRDY
DKSEEK
DUFAIL |
DKCRCE
DKDMAE
DKRNFE
DUFMTE
DKCMDE
DHWPRT
DUVFYE
DKBOUN
DKABTD

E_NORM
E_ABTD
€_DADC
E_BCYL
E_BTRK
€_BOUN
E_BSEC
E_CRC

E_NRDY
E_RNF

E_BEEK
E_TIME
E_VRFY
E_WRPT

16:23:2

INCLUDE PEG: DSKERR. EQU

EQU
EQU
EQU
EQU
EQU
EQU
EGU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU

"EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

00000000B
100000008
010000008
001000008
000100008
00001000B
000001008
000000108
000000018
000000118
000001018
000010018

00010001B

DKNORM
DKARTD
DKCMDE
DKRNFE
DKRNFE
DKBOUN
DHRNFE
DKCRCE
DUNRDY
DKRNFE
DKSEEK
DKNRDY
DUVFYE
DKWPRT

Page 3
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DISK DSR ERROR CODES(IBM COMPATIBLE)

No error

Controller timeout - disk not ready
Seek failed — track not found
Controller hardware failure

CRC error on read

Data request error - controller failure
Sector not found error

Timeout — no dats error - bad disk format
Command error — bad command passed
Write protect error

Data verification errvor

1/0 transfer crosses 44k boundary

1/0 operation aborted by request

E_xxxx =) Operation status’ (error codes)
These values are used in the disk driver and
are translated via equate to the above set of
error codes for compatibility with the values
used elsewhere in the system.

No errvor

Disk I/0 aborted by request

Bad command

Non-existent cylinder requested

Nan-existent track requested

1/0 transfer crosses 64K boundry

Non-existent sector requested

Bad CRC found

Device is not ready

Could not #ind requested sector

Could not find requested cylinder

Operation did not complete

Write data did not verify

Media is write protected
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EQUATE. 8RC

=00FF
=0000
=0001
=0002
=0003
=0004
=0003
=0006
=0007
=0008
=0009
=000A

178
179
180
181
182
i83
164
183
1864
167
1680
189
190
191
192
193
194

2-Aug-83

OP_NUL
oP_F1
oP_ASP
oP_EP
OP_IR
opP_I8
oP_IH
0P_VFC
OP_VFD
oP_RIS
OP_BON
OP_TER

16:23:2

Page b

INCLUDE PEQ: DBKOP. EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQuU
EQU
EQU

- gDBNCR2WUN=C0N

(7]
(7 ]

--eemee emEm e e e e e W™ o oW w

OP_xxx =) Opcodes for generic disk operations
These values are displacements in the Device
Interface Table to the branch vector for each
corresponding routine.

Null operation

interrupt

Auxiliary State Processor

Errvor Recovery Processor

Initiate Read

Initiate SBeek

Urite

Verify CRC

Verity data

Read and Interpret Gtatus

Begin request

Process request termination
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EQUATE. BRC

=0000
=0001
=0002
=0003
=0004

=0006
=0007
=0008
=0009
=000A
=0008B
=000C
=000C
=000D
=000E
=000F

196
197
198
199
200
201
202
203
204
203
206
207
208
209
210
211
212
213
214

2-Aug-83

DKRSET
DKSTAT
DKREAD
DHWRIT
DKVERF
1 DKFFORM
DKVRFY
DKSSTA
DHFSET
DKXBET
DKRDIT
DKKMOT
DKBADC
DKSETC
DKABRT
DKFSTA
DKBADD

16:23:2

INCLUDE PEQ: DSKOPS. EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

CONCIDWUWN=-O

- W e e W W W W e e W e W e w =

DISK DSR OPERATION CODES

Reset disk system, drive parms must be
Get disk status in (al)

Read sectors into memory

HWrite memory to disk sectors

Verify crc on disk sectors

Format track (not implemented)

Verify memory against disk sectors
Get disk status for preretry (if any)
Set UNIT & standard DIT for a drive
Set UNIT & DIT address for a drive
Return DIT address for drive

Turn oft Floppy Disk Motors

01d

)= this is a bad command

Set concurrent mode
Abort pending operation
Return last full status

New

)= this is a bad command

preset

B
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EQUATE. BRC

=0001
=0002
=0003
=0004
=0004

216
217
218
219
220
221
222
223

2-Aug-83 14:23:2

INCLUDE PEQ: DSKREQ. EQU

1RG_BEEK EGU
RG_READ EQU
RO_WRIT EQU
RG_VFC EQU
RG_VFD EQU
RG_MAX EQU

E2dWN=Q

DSKIER request function codes

Seek #ngnunnupnnnnns OBSELETE #A8Rnsanunnnnns
Read

Hrite

Verify CRC

Verify data

Maximum request number
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EQUATE. SRC

=00FF
=0000
=0001
=0002
=0003
=0003

223
226
227
228
229
230
231
232
233

2-Aug-83

8_DEP
S_IDLE
S_MWAIT
S_ISEEK
8_DONE
8_MAX

16:23:2

Page 9

INCLUDE PEQ: DSKSTA. EQU

EQU
EQU
EQU
EQU
EQU
EQU

233

WWRN=O

8 xxxx =) Driver states
Device-dependent code must set state
Waiting for a request

Waiting to retry a request

Implicit seek pending

Operation completed

The highest "standard" state number
Other values are device-dependent
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EQUATE. BRC

=0018
=0019

=0010
=0001
=0002
=0008

=0000
=0001
=0002

=00FE
=00FD
=00FB
=00F7
=00EF
=00DF
=00BF
=007F

=0020
=000A
=0008

2-Aug-83

»

.

' INTERRUPT CONTROLLER EQUATES

]
INTAOO
INTAO1
]

1cH1
1C_Iua
IC_SNQ
1C_LTH

)

1CHA
1C_M8s
1C_EO1

)
ENABO
ENAB1
ENABZ
ENABJ
ENADA
ENABY
ENABS
ENAB7
)

EOI
READIR
READIS

16:23:2 Page 10

INCLUDE PEQ: INTCTLR. EQU

EQU
EQU

EQU
EQU
EQU
EQU

EQU
EQU
EQU

EQU
EQU
EQU
EGQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU

16H
19H

10H
O1H
02H
08H

O0H
OtH
02H

111111108
111111018
111110118
111101118
111011118
110111118
10111111B
o11111118B
20H

OAH

OBH

Interrupt controller ports
ICH1., OCH2, OCuW3 ! Read IRR,
OCcuWi, ICH2, ICH3, ICHA 1 Read IMR

ICUL base (written to INTAOO)
ICH4 needed

Single 8239 mode (not cascaded)
Level-triggered mode

ICH4 base (written to INTAO1)
Microprocessor mode = 8084/88
Auto End-Of-Interrupt

Interrupt Masks (written to INTAO1)

Commands (written to INTAO00)
Non-specific End-Of-Interrupt command
Read Interrupt Request Register neat
Read In-Service Register next

-
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EQUATE. 8RC

264 INCLUDE PEQ:LATCHES. EQU

263 [

266 [} Floppy control and timer interrupt latch - ‘DSBKC_P’

267 )
=0001 268 SPKREN EQU O1lH I Bpeaker enable (timerO gate input)
=0002 269 TMR1EN EQU 02H t Timer 1 interrupt enable
=0004 270 THMR2EN EQU 04H ! Timer 2 intervupt enable
=0008 271 SINGLE EQU 0BH 3 Single density (FM) (vs. Double - MFM)
=0010 272 PRECMP EQU 10H !} Urite precomp enable (inner tracks only)
=0020 273 SIDE_O EQU 20H )} Head O select

274 ) Gector buffer control bits M1, MO :
=0000 273 ACCBUF EQU O0H )} Access RAM or reset RAM counter
=0080 276 ACCFDC EQU B0H i} Access Floppy controller chip
=0040 277 FDCBUF EQU 40H t Select FDC --) BUFFER mode (disk read) -
=00CO 278 BUFFDC EQU OCOH )} Belect BUFFER —-) FDC mode (disk write)
=FF3F 279 MMASK EQU NOT OCOH !} Mask for setting sector buffer mode

280 )

281 ' Floppy select and motor control latch — ‘DSKS_P*

282 [
=000E 283 DRSELO EQU OEH + Floppy drive selects (Active LOW)
=000D 284 DRSEL1 EQU ODH
=000B 283 DRSEL2 EQU OBH
=0007 2856 DRSEL3 EQU O7H
=0010 287 MOTR_O EGU 10H ! Motor On for drive O (Note: MOTR_O & MOTR_1
=0020 288 MOTR_t EQU 20H 1 Motor On for drive 1 are OR’d in hardware)
=0040 289 MOTR_2 EQU 40H )} Motor On for drive 2
=0080 290 MOTR_3 EQU B0H i Motor On for drive 3

291 )

292 [ Parallel port control input port - ‘PRCI_P’

293 [
=0001 294 DRVESD EQU OtH ! Drives are single-sided (vs. double-sided)
=0002 293 DRvV4BT EQU 02H )} Drives are 48tpi (vs. P6tpi)
=0004 296 MONTYP EQU 04H ) Monitor type {{HOHZ system (vs. J0HZ))})
=0008 297 PARINT EQU 08H 1 Parity interrupt pending
=0010 298 PRBUSY EQU 10H 3 Parallel port BUSY signal
=0020 299 PRPAPO EQU 20H ! Parallel port PAPER OUT signal
=0040 300 PRSELCT EQU 40H 1 Parallel port SELECTED signal
=0080 301 PRFAUL EQU 80H 3 Parallel port FAULT- signal

302 ’

303 [ Parallel port control output latch - ‘PRCO_P’

304 )
=0001 303 LED1OF EQU O1H 1 LED 1 off \
=0002 306 LED20F EQU 02H ) LED 2 off ) Active LOW
=0004 307 LED30F EQU 04H s LED 3 off /
=0008 308 PARIEN EQU 0BH 1 Parity interrupt enable
=0010 309 PRAUTO EQU 10H 1 Parallel port AUTO FEED- signal
=0020 310 PRSTRB EQU 20H )y Parallel port STROBE- signal
=0040 a PRINIT EQU 40H ) Parallel port INIT- signal

)

=0080 \ 312 PRINEN €QU 80H Parallel port interrupt enable
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EQUATE. BRC

314 INCLUDE PEG: PORTADDR. EQU

<] §-) )y === [/0 port addresses —--—
=0010 s 108231 EQL 10H ) Base addr of UBART (vag)
=0014 az 108233 EGQU 14H ' Base addr of Timer Chip (uay)
=0018 318 108239 EQU 16H ) Base addr of Interrupt Controller (uas)
=0020 e FDC EQU 20H ' Base addr of Floppy Cantroller v13)

320 ’
=0000 321 DBKC_P EGU O0H 1 Floppy control and timer intr. latch (ua7)
=0001 322 PRCI_P EQU OtH ) Parallel port control input port (uaa)
=0002 323 PRDA_P EQU 02H ) Parallel port data ocutput latch (U49)
=0003 ' 324 PRCO_P EaQU O03H 1 Parallel port control output latch (U30)
=0004 323 D8K8_P EQU 04H t Floppy select and motor control latch (uat)
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EQUATE. BRC

=0020
=0020
=0021
=0022
=0023
=0020
=0022

=0000

=0080
=00A0
=000C
=001C
=003C
=00D0
=00D8

=0080
=0040
=0020
=0010
=0008
=0004
=0002
=0001

327
328
329
330
331
332
333
334
333
336
337
338
339
340
341
342
343
344
343
344
347
348
349
350
391
352
353
354
353
3%
as7
3956
3%9
3460
361

2-Avg-83

INCLUDE PEQ: FLOPPY.EQU

16:23: 2

[ DIBK CONTROLLER EQUATES

[
FDCCMD
FDCBTA
FDCTRK
FDCSBEC
FDCDAT
SECBUF
RSTBUF
[}
8TPSPD
[}

]

[} FDC
[}
RDCMD
WRTCMD
RETCMD
SEKWCMD
STPCMD
FORCED
IMMINT
[}

[] FDC
[
NRYERR
HWRPERR
FMTERR
8NFERR
CRCERR
DATERR
SEKERR
VFDERR

Page 13

- o W W oW e

- e e e W ow

Command port

Btatus register

Track register

Bector register

Data register

Sector buffer read/write port
Reset sector buffer port

Track—to-track step speed: 00 --) & msec
01 ——) 12 msec
02 --) 20 msec
03 --) 30 msec

Read sector

Write sector

Restore (home)

Beek w/verify

Etep in w/verify L uvpdate

Forced interrupt (gets type I status)
Immediate interrupt

Disk DSR internal error codes:

EQU FDC+0

EQU FDC+0

EQU FDC+1

EQU FDC+2

EQU FDC+3

EQU FDC+0

EQU FDC+2

EQU OOH
Commands:

EQU B80H

EQU OAOH

EQU OCH + 8STPSPD
EQU 1CH + STPSPD
EQU 39CH + BTPEPD
EQU ODOH

EQU ODBH

and

EQU 80H

EQU 40H

EQU 20H

EQU 10H

EQU 08H

EQU 04H

EQU 02H .

EQU O1H

- - e wm W oW owm =

Not ready error

HWrite protect error

Disk format error (timeout w/disk in drive)
Sector not found error

CRC error

Lost data error

Seek error (contrived - not an FDC error)
Data verification error
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EQUATE. BRC

=01FO0
=01FC
=0{FE

363
364
363
364
367
3468
3469
370
art
372

2-Aug-83 16:23:2 Page 14

‘ INCLUDE PEQ: 8YBCELL. EGU

1 —-— 8YSTEM CELL OFFBETB ——-

’

’ The ‘Bystem Cell’ is an area of the boot sector reserved for system
' configuration and fdentification information. These locations are
[ defined as offsets from BOOTLO.

’

8YSBCEL EQU 1FOH s Beginning of system cell area

BOOTID EQU 1FCH ) Offset of boot id word

BOOCRC EQU IFEH » Oftset of boot sector CRC
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EQUATE. BRC

=000F
=0001
=0002
=0004
=0008
=0010
=0020
=0040
=0080

=0100
=0200
=0400
=0800
=7000
=1000
=2000
=4000
=8000

=1000
=2000
=4000
|-BOOO
=0100
=0200
=0400
=0800

=0001
=0002
=0004
=0008
=0010
=0020
=0040
=0080

=0001

374
a7s
76
ar7
378
379
380
381
382
383
3094
389
386
387
388
389
390
a9t
392
393
394
393
394
397
398
399
400
401
402
403
404
403
406
407
408
409
410
411
412
413
414
413
a16
417
418
419
420
421
422
423
424

2-Aug-83

INCLUDE

16:23:2 Page 13

PEQ: S8YSCON. EQU

) ——~ Primary System Configuration word (EYSCON.
[} NOTE: Beveral routines take advantage of the knowledge of which byte
SCx, and ORx bits are adjacent.
Disk drive status bit mask

Floppy drive O installed (internal)
Floppy drive 1 installed (internal)
Floppy drive 2 installed (unused)
Floppy drive 3 installed (unused)

[
DRVHMSK
DROMSK
DR 1MSK
DR2MSK
DR3MSK
E12MSK
E34MSK
EJ6MSK
WINMSK
1+ (high
8C1MSK
SCaMSK
SC3IMSK
SCAMSK
GRPMSK
GRAMSK
GRBMSK
GRCMSK
GAMMSK
1 Chigh
M103P1
M103P2
M103P3
M103P4
M212P1
M212P2
M212P3
M212P4
)1 (low
PEPBOO
PSPBO1
PEPBO2
PEPBO3
PEPBO4
PSPBOY
PEPBO&
PSPBO7
[

the bits are in and that the

EQU 00000000000011118B
EQU 00000000000000018
EQU 00000000000000108
EQU 0000000000000100B
EQU 00000000000010008
EQU 0000000000010000B
EGQU 00000000001000008B
EQU 0000000001 0000008
EQU 0000000010000G00D
byte):
EGQU 00000001000000008
EQU 00000010000000008
EQU 00000100000000008
EGQU 00001000000000008B
EQU 01110000000000008B
EGQU 0001000000000000B
EQU 00100000000000008B
EQU 0100000000000000B
EQU 1000000000000000B
byte of EXTWD1): comm hoards
EQU 00010000000000008
EQU 0010000000000G00B
EQU 01000000000000008B
EQU 1000000000000000B
EQU 00000001000000008
EQU 00000010000000008
EQU 0000010000000000B
EQU 00001000000000008
byte of EXTWD1): speech boards
EQU 0000000000000001B
EQU 00000000000000108B
EQU 00000000000001008B
EQU 00000000000010008B
EQU 000000000001 0000B
EGU 00000000001000008
EQU 00000000010000008
EQU 0000000010000000B

DRx,
1)

L R A L N

‘E1-E2’
‘E3-E4°’
‘ES-E6’

accessed with INT AFH)

Jjumper
Jumper
Jumper

HWinchester controller installed

Serial Channel 1§
Serial Channel 2
Serial Channel 3
Berial Channel 4

3-bits:

300 bps
300 bps
300 bps
300 bps
1200bps
1200bps
1200bps
1200bps

Bpeech
Bpeech
Speach
Speech
Bpeeach
Gpeech
Speech
Speech

graphi

Modem
Modem
Modem
Modem
Modem
Modem
Modem
Modem

board
board
board
board
board
board
board
board

NOCBIPWUN=O

installed
installed
installed
installed

cs planes installed
Qraphics RAM bank A installed
Graphics RAM bank B installed
Graphics RAM bank C installed
Came/clock board installed

port
port
port
port
port
port
port
port

BWUN= QDN -

installed
installed
installed
ifnstalled
installed
installed
installed
installed

installed
installed
installed
installed
installed
installed
installed
installed

[] Secondary System Configuration words (accessed with INT 48H)

3

[} 8YSCO1 (in Interrupt Vector area):

187MSK
[}

EQU

00000000000000018B

[} 8Y8C02 (in Interrupt Vector area):
' DRVBYT (in Interrupt Vector area):
)

8087 Numeric Coprocessor installed
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EQUATE. BRC

=001 4
=0013
=0014
=0017

=0000
=0040
=0080

=0000
=0020
=0010
=0030

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

=0001

426
427
428
429
430
431
432
433
434
433
4236
437
438
439
a40
a4
442
443
YT
449
436
a47
448

430
451

433

2-Aug-83

16:23: 2

INCLUDE PEQ: TIMERS. EQU

' TIMER CHIP EQUATES

[}
TIMERO
TIMER1
TIMER2
TIMCHMD
]

] Cont
'
TC_8CO
TC_BC1
TC_8C2
’
TC_LAT
TC_MSB
TC_LBB
TC_WRD
[
TC_MDO
TC_MD1
TC_MD2
TC_MD3
TC_MDs
TC_MDY
]
TC_BCD

EQU
EQU
EQU
EQu

rol

EQU
EQU
EQU

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU

108233

108233+1
108233+2
108233+3

word format

O0H
A0H
a80H

O0H
20H
10H
30H

O0H
02H
04H
06H
08H
0AH

O1H

Page 14

- - - -

- - - -

Timer O read/load addr (Speaker beep)
Timer 1 read/load addr (Bystem timer)
Timer 2 read/load addr

Command Register

Belect counter 0
Gelect counter 1
Belect counter 2

Counter latching operation

Read/load most significant byte only
Read/load least significant byte only
Read/load LBB first, then MBS

Belect mode
Belect mode
GBelect mode
Belect mode
Belect mode
Select mode

GaWUN=Q

BCD counter mode
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=0000
=0002
=0003
=0004
=0006

=0004
=0009
=0006
=0007

433
436
437
458
439
460
461
462
463
464
4463
466
467
468
469
470
471

2-Aug-83

?

1 TIMINO EVENT OFFBETS

[
TEVLNK
IEVTID
1IEVFLO
IEVCTR
1EVSUB
)

3 Event

’

EVTTYP
EVTACK
EVTEXP
EVTETA

16:23: 2

INCLUDE PEG: TIMEVT.EQU

EQU
EQU
EQU
EQU
EQU

flags

EQU
EQU
EQU
EQU

OO0H
02H
O3H
O4H
06H

NoC s

Page 17

- - w ow w

- - - -

Link pointer

Task id

Flags

Counter

Subroutine address

Event type

Event acknowledged
Event expired
Event status

071
0/1
0/1
071

Interrupt/Task
Yes/No

No/Yes
Inactive/Active
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EQUATE. BRC

\

=0000
=0001
=0002
=0003
=0004

=0040
=0041
=0042
=0043
=0044
=0049
=0046
=0047

=0048
=0049
=004A
=0048
=004C
=004D
=004E
=004F

=0030
=0031
=0032
=0033
=0034
=0033

=0037
=0038

2-Aug-83

INCLUDE PEQ: VECTOR. EQU

16:23:2

L e I I R R R Ry Ry YRR YT YT YT Y PR TETYY TYre
sxsn ANY CHANGES MADE TO THIB EQUATE FILE MUST ALBO BE MADE TO w#ass
wnsn THE VECTOR INITIALIZATION TABLEB IN THE MODULE ‘VECINI‘., asnap
#nen ALBO NOTE THAT CSWRAP CHANGES AFFECT THE MODULE ‘BYBORG’. w#sns

=== Pegasus interrupt vector types —-——-

1]
[
[
[
I RARRRARNNRERRARRERERERNRERVARRRARRSRARSRNANAIRURRRA B RAREIRRANRNRARNNEN
J
'
'

8088-specific (hardware) interrupts:

[
ZDVINT
BTPINT
NMIINT
BRRINT
OVF INT
) .
’
]
[}
’
[
IROINT
IRLINT
IRQINT
IRJINT
IRAINT
IRSINT
IRGINT
IR7INT
]

’ ROM
[}
BELINT
CRTINT
KEYINT
PRTINT
QAMINT
DSKINT
CLKINT
CONINT
’
FATINT
RBTINT
CANINT
8S8VCINT
ACTINT

COMPLTY
)

EQU
EQU
EQU
EQU
EQU

(types OSH-1FH reserved
(types 20H-3FH reserved

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQV

BIO8 interface vectors:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

O0H
O1H
02H
03H
04H

Pegasus hardware interrupts:

40H
41H
42H
43H
44H
43H
A&H
47H

48H
A9H
AAH
4BH
ACH
4DH
4EH
4FH

S0H
91H
324
93H
94H
99H

Divide—-by-zevo trap

Bingle—step trap

Non-maskable intervupt

Break (single-byte) software interrupt
Overflow trap

by INTEL)
for MEDOS)

8239 interrupt O (unused)

8239 interrupt 1 (unused)

8239 intervupt 2 (unused)

8299 interrupt I3 (Timer 1)

82597 interrupt 4 (unused)

8237 interrupt 9 (Parallel port ACRK)
8239 interrupt & (Disk controller)
8237 interrupt 7 (Keyboard UBART)

Bystem beeper 1/0 and general ROM interface
Bcreen 1/0

Keyboard [/0

Parallel port 1/0

Analog Input/Clock 1/0

Floppy disk 1/0

Time-of-day clock 1/0

System configuration

Fatal errvor trap

Restart timing event (Timing services)

Cancel timing event (Timing services)

SVC Interface subroutine

Activate Task subroutine

Addr for disk 1/0 completion (concurrent env)

[] Bystem interface vectars (soft interrupts):

’
CHPINT
BLCINT

EQU
EQU

37H
96H

CRT character mapping vector
Time slicing, 1f needed (every 29 msec)
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=0039 323 XITVEC EQU 39H i Address of common interrupt exit routine
=003A 326 TIMINT EQU 3AH } Dynamic timing services, if needed (100 msec)
=0038 327 MAPINT EQU 38H 1 Keyboard mapping vector
=003C 328 PAUINT EGQU 3CH i Keyboard program pause key vector
=003D 329 PBRINT EGU SDH 1 Keyboard program break key vector
=003%E 930 PSCINT EQU JEH + Keyboard print screen vector
=0095F 931 QUEINT EQU SFH 1 Keyboard queueing vector

332 ’

333 ] (type OEOH reserved for CP/M)

334 ’

339 [} FIXED ROM DATA AREA - (absolute offsets from absolute 0)

336 ’ These equates define the ROM communications area, containing data

337 ] that must be accessed by both the ROM and user/application programs.

338 ] This data is accessed fram the ‘user’ program by setting DS = 0. The

339 [] ROM uses a ‘trick’ to get to this data by taking advantage of the fact

340 ) that the hardware ‘wraps’ memory addresses (i.e. the address following

o941 ) OFFFFFH is 0). By accessing relative to C8., and adding the magic number

342 [} CBURAP (defined below), the desired data (DBADDR, MEMSIZ. etc.) may

343 ] be accessed without having to set up a separate D8 first.

544 ’
=0180 343 DSADDR EQU 4% 460H 1 (WORD) pointer to D8 for System ROM (ROMDAT)
=0182 344 DS8SIZR EQU 48 60H+2 1 (WORD) size of D8 for SBystem ROM (ROMDAT)
=0184 547 DSADDO EQU A4»61H ) (WORD) pointer to D8 for ROM at ROMCOD: 0000
=0186 348 DES1Z0 EQU 485651H+2 3 (WORD) size of DB for ROM at ROMCOD: 0000
=0188 349 DSEADD2 EQU AnbH2H + (WORD) pointer to D8 for ROM at ROMCOD: 2000
=01BA 330 DSSI1Z2 EQU 4% 42H+2 3 (WORD) size of DS for ROM at ROMCOD: 2000
=018C 991 DBADD4 EQGQU 4% 563H 1} (WORD) pointer to D8 for ROM at ROMCOD: 4000
=01BE 392 D8SIZ4 EQU A%463H+2 3 (WORD) size of DB for ROM at ROMCOD: 4000
=0190 333 DSADDS EGQU 4=464H 1 (WORD) pointer to D8 for ROM at ROMCOD: 6000
=0192 354 DESIZ6 EQU 4864H+2 ) (WORD) size of DB for ROM at ROMCOD: 6000
=0194 333 DSADDA EQU A#63H 1 (WORD) pointer to D8 for ROM at ROMCOD: BOOO
=0196 336 DSS1z8 EQU 4%63H+2 3 (WORD) size of DS for ROM at ROMCOD: BOOO
=0198 337 MEMSIZ EQU A266H 1 (WORD) memory size (number of 1&4-byte blocks)
=019A 938 INTCTR EQU Aub6H+2 1 (BYTE) agutstanding-interrupt counter (for 0S)
=0198 339 DRVBYT EGU 42466H+3 3 (BYTE) Drive configuration byte
=019C 360 8y8C0O1 EQU 42 67H 1 (WORD) Additional system configuration info
=019E 961 8Y8C02 EGQU 4% 6TH+2 + (WORD) Additional system configuration info

362 [

=C000 363 CB8WRAP EQU 0COO0O0OH 1 Magic number which causes C8 to wrap to 00000
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=0031
' =0010

«.MAIN. CRB0B6/11 version 10.34.17

369
366
367
368
3469

2-Aug-83

)
WINRST
WRBTCM

16:23: 2 Page 19

INCLUDE PEG: WINCHSTR. EQU
WINCHESTER PORT ADDRESSES AND EQUATES

EQU 31H 1PORT FOR WINCH REBET
EQU 000100008 1 RESBET WINCHESTER
END
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BELDSR. BRC

1
2 JRRABRRREARRERRRRRIRNBRARBRERRUR AR B RERBRTRARRNRRRRERERNERARIRERRANRRRRARARIRNRIRURER
3 » TITLE —~ BELDSR - System beeper device service routine
4 1?1 ABSTRACT - This module contains the routines that handle the speaker 1/0. »
3 [} It includes a user interface as well as routines used internally to »
[ [] the ROM. »
7 1 COMPUTER - 8088 assembly language (BS0O) -
e ? # The DSR entry was converted to be table driven from the opcodes in order #»
9 [} to allow additional calls to be added. The new opcodes are listed below. =
10 JERRRS AR RRRBRAER SRR R B RN R RS RR RSN R BRI R AR AR RN RERR R B AR BB AR R B RN RB AR NI RRNE RN RD RN NN
11
12 NAME BELDSR - Gystem beeper device service routine
13 ’
14 [ PUBLIC DEFINITIONS
13 [
16 PUBLIC BEEP :
17 PUBLIC BEEPIO
168 PUBLIC BEEPOF
19 PUBLIC LBEEP
20 PUBLIC GBBEEP
21 [
22 [ EXTERNAL REFERENCES
23 [}
=0000 24 SECT. ROMDAT
23
26 EXTRN BELEVT: WORD )} System Bell timing event block (ROMDAT)
27 EXTRN DSKC _M: BYTE ) RAM copy of disk control port (ROMDAT)
=0000 28 SECT ROMCOD
29 EXTRN ROMTST: NEAR 1 CRC calculatuon routine (PUPTST)
30 EXTRN DELAY: NEAR 31 1 Millisecond delay subroutine (ROMUTL)
a1 EXTRN DSPERZ: NEAR )} Print ervor routine (OUTPUT)
32 EXTRN MSG: NEAR 3 Print string routine (OUTPUT)
33 EXTRN QCONFG: NEAR 1 Get pointer to system configuration (CONFIG)
<L) EXTRN GCONF 1 : NEAR t Get pointer to system configuration (CONFIG)
33 EXTRN RCONFG: NEAR i Return Extra Configuration status (CONF1Q)
36 )
37 ) LOCAL CONSTANTS
38 [
=0618 39 BELTMR EQU 1363 1 1563 ==) B0O H: for system beeper
=000A 40 BEPLEN EQU 10 1 normal system beep length = 250 msec
=0028 41 LBPLEN EQU 40 i Long beep = 1 sec
=0003 * 42 SBPLEN EQU 3 I short beep = 73 msec
43 [
a4 EXTERNAL EQU FILES

I

)

[ INCLUDE PEQ: LATCHES. EGU
47 [} INCLUDE PEQG: PORTADDR. EQU

)

]

)

N 48 INCLUDE PEG: TIMERS. EQU
49 INCLUDE PEG: TIMEVT.EQU
30 INCLUDE PEQ: VECTOR. EQU
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0000’
0000’
0001 *
0002’
0007
000A°
0008’

O00E*
0010’
0012
0014
0016
0018’
001A’

=0000

FB

1E

2EBE 1E C180
EB 001A

IF

CA 0002
=000C

ooac*

0052"

0062" A

0070*
0004"
0003"
0006"

231
2952
233
234
233
2%6
57
238
239
260
261
262
263
264
263
266
267
268
269
270
271
a72
273
274
273
278
277
278
279
280
281
282
283
204
283
286
287
288
289
2790
291
292
293
294
293
296
297
298
299
300

- 301

302

RN RN AR RRR RN RN RN RN R RO RR AR R RN AN I RR RS RPN RN PR R NI RR AN RPN AP NI RN RN RN RN
) CODE SEGMENT DEFINITION
PRSI T II T 000000000000 000000 000000 OO OISR NN
]

SECT ROMCOD

ASBUME C8: ROMCOD
’
FRRNNAB RN RN N RN RN NS R R RSN R RN RN RN RR AR RRAR R BN AR ERARERIRB RN RN RERBARNNN NN
' MODULE ENTRY POINT
R L L T Ty Yy Yy Ty Yy E Y Yy F YTy y ey
BELL (or BEEPER) DSR - Entry point for ROM user calls - INT 468H

INPUT: AH = Function:.
0 - Sound the beeper for specified time (@ current frequency)
AL = Beep time in 23 millisecond increments
1 - Qet beeper status, returned in ZI-flag:
IF = O {Af bewper is currently enabled
ZIF = | {f beeper i3 not enabled (no sound)
~ Set beep frequency
CX = timer value (see voutine header for explanation)
- Beeper ON
—~ Beeper OFF
- Hait subroutine
- CRC 16 subroutine ES: PX=dats address, BP=block size
DX=returned CRC, IF=1 {if DX=0
Print message @F400: 81 terminated by zevo.
~ Display system error code in reg BX
— Qet pointer to system confipuration in ES:BX
— Get paointer to extra system configuration in ES:BX
~ Return Extra sys config. info in AX.BX.CX
)B - Invalid opcode
OUTPUT: as noted abave
USED: AX, CX (see individval routine headers)
B8TACK: 14 bytes (BEEPER is worst-case)
ABSUME DS8: ROMDAT

BWIPLBN 2L N
1

’
BEEPID PROC FAR

871 113) Intervupts back on

PUSH 1]:] t1) Gave user’s current DS

MOV DS, HORD PTR CS: DSADDR+CEHWRAP ) Bet up my DB

caLL DOBEEP ) Do 1t

POP s

RET 2 ) 8% RETURN #x#% (Bimulated IRET to pass flags)
JMPTBL EQU -2

DHW OFFSET BEEPST 11 Beep status

DW OFFSET BEEPFQ 12 Get beeper frequency

DW OFFSET DEEPON 13 Turn on beeper (does not go off)

bW OFFGET BEEPOF 14 Turn off beeper (used by timer dsr)

Dy OFFSET DELAY 19 Delay subroutine

bW OFFSET ROMTST 16 CRC14 calculation

DW OFFSET MS06 17 Print message in ROMCOD CS
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001C’
001E"’
0020°
0022°

0024 °
0024
0026’
o028’
002A°’
0028
002D’
002F *
0031’
0032’
0037
0038’

003A’
003A°
003C’
003E "’
0040’
0043’
0048’
0048’
004B”’

00AC’
004C’
0031

0003*
ooo7"
0oo8"”
0009"
=0018

08 EA
74 12
BA CA

D1 EO
3C 18
77 1A
93

2E8B 9F 000C"

93
FF EO

A3 0000"
80 OE 000O0"
EB 0017

’

F& 046 O0OO2"
c3

80

.

o1

303
304
303
306
307
308
309
310
i
a2
313
314
313
316
317
318
319
320
321
322
323
324
323
326
327
328
329
330
aa
332
333
334
333
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
391
392
333
394

DW OFFSET DSPERZ 18 Display system error code
DW OFFSET QCONFG 19 Get pointer to system configuration
DW OFFSET GCONF1 1A Get pointer to extra system configuration
DW OFFSET RCONFG 1B Return extra configuration info
JMPTST EQU $-JMPTBL
[
DOBEEP PROC NEAR t Dispatch to function specified by AH
OR AH. AH ! AH = 0
Jz BEEPER )
MOV AL. AH 1 Convert opcode to jump table index
CBW i Make into a word
SHL AX, 1 i+ Index into word table
cMP AL, OFFSET JUMPTSZ) Q: Legal routine?
JA BPRET ) [ N: Just return
XCHG AX, BX [ Y: Get routine entry without screwing BX
MOV BX, WORD PTR CS: JMPTBLIBX] 1 Qet routine address
XCHO AX, BX ’
JMP AX 1 And go to it

JERBAE R AR BN P RER BN RN R RS R AR SR BNV R B R BRI R R R B R AR D RR RS RNA R BN B RN RN RN RE R RERE R RN RN N
BEEPER - Bound the beeper for the specified time (at current frequency)

INPUT: DS points to ROMDAT
AL = Beep time in 29 millisecond {ncrements
OUTPUT: #% bheececep #a»
USED: AX
BTACK: & bytes
ASSUME D6: ROMDAT

]
BEEPER PROC NEAR

CMP AL. 00 + Q: Did the user say 00 7
JI BPRET ' Y: Then exit without sound
XOR AH, AH ] N: Zero out the high byte
MoV BELEVT+IEVCTR, AX) Put the count into the event block
OR BYTE PTR BELEVT+IEVFLG, 1 SHL EVTSTA ) Set the active flag
CALL BEEPON 3 Turn on the bewsper
BPRET:
RET 3 #»% RETURN #»»

)
IE2 222222222222 22222 2222222222 R R 22 22 222222222 X2 2222 2222222222222 222222222222

[ BEEPST - Return beeper status

INPUT: DS points to ROMDAT
OUTPUT: ZF = O if speaker is enabled
IF = | |{f speaker is not enabled (no sound)
USED: (none)
STACK: 2 bytes
ASSUME DS: ROMDAT
' -

---. - e-

BEEPST PROC NEAR
TEST DSKC_M, SPKREN t Look at the speaker bit in memory
RET i #u» RETURN »#w

R LI Iy e xRy X R R E R E S X R R R R R RS R Y R RSS2 RS S22 R o d s AR dsssd
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339 ’ BEEPFQ - This subroutine is used to set the frequency of the timer
39%& [] that drives the beeper speaker. The timer’s input frequency is
337 [] 1.29 MHz and the value passead in CX is used as a divider for this
i 358 ’ frequency. For example, the system timer (B00 HZ) uses a value
359 ’ of (1,230,000 Hx /7 BOO Hz) = 1343. Note that the caller’s interrupt
360 [} status |is preserved.
361 [
362 [} INPUT: CX = Frequency °‘value’ ( 1.29 MHz /7 CX = true freq.)
363 ) OUTPUT: (none)
344 [] USED: AL, CX
eI %) ’ BTACK: 4 bytes
366 ASSUME DS: ROMDAT
. 367 [}
0032’ 3468 BEEPFQ PROC NEAR
0052*° 9C 369 PUSHF
0033°* FA 370 cLI 131 Protect this
009%4° BO 36 a71 MOV AL, (TC_8CO + TC_WRD + TC_MD3) 113 Bet the timer
0036’ E& 17 372 ouT TIMCHMD, AL Xy
00%8°* 6A Ci 373 MOV AL, CL 111 1.29 MH: / CX = frequency
00%A’ E6 14 374 ouTt TIMERO, AL (NN
005C’ B©BA C3 ars MOV AL, CH (NN
O0JE’ E& ‘14 378 ouT TIMERO. AL 1N
0060° 9D 377 POPF
00461’ C3 378 RET ) #a% RETURN #ss
ar9 RN NE RN AR RERRR RPN SRR RPN R IR RA NP RN AP R BN B RN RN RA RO R RN R RGN R REN DR AN R NE RN NB RN ROD
380 ] BEEPON — This subroutine is called to turn the system beeper on.
361 ’ Timing services typically is used to turn it back off.
382 ’ Note that the caller’s interrupt status is preserved.
383 ]
384 [} INPUT: DS points to ROMDAT
383 [] OQUTPUT: (beeper turned on)
386 ’ UGED: AL
387 [ BTACK: 4 bytes
3688 ASSUME CS8:ROMCOD, DS: ROMDAT
89 ’
0062 390 BEEPON PROC NEAR
0062’ 9C an PUSHF : ) Save interrupt status
0063’ FA 392 CcL1 3 Protect this
0064’ AO 0002" a93 MoV AL, DSKC_M 111 Get copy fram RAM .
0067° 0OC O1% 394 OR AL. GPKREN 111 Turn the speaker on
0069’ E& 00 393 ouT DSKC_P. AL 1
006B’ A2 0002 3%6 MOV DSKC_M., AL 1
006E* 9D 97 POPF 113 Interrupts back on
006F°* C3 a8 RET )} w#rn RETURN w&w
399 '

400 IRZIIZZZ XTI 2 S R3S 22 2 32 2 2 2 R 22 R 2 2 XS 222 R 2 R R X2 22222 R 22 2222222222 22223

401 ’
. 402 ]
403 ]
404 []
409 ]
406 []

INPUT:

BEEPOF ~ This subroutine is called by timing services to turn the

system beeper off. The event obviously has to be (relstarted
before this can happen. Note that the caller’s interrupt
status s preserved.

DS points to ROMDAT (only because that’s where event block is)
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BELDSR. BRC

0070’
0070’
0071 °
o072
0073’
0077
0079
007C’
007D’

0Q7E"’
007E"’
0080°

0082’
0082
0084’

00868’
o086’

ooes8’
ooea8’
0089’
O0BE '’
008F *
0092’
0093’
0096’
0098’
0098
00%9C’

Nn srrnra detactaed

B4
EB

B4s
EB

B4

1E

2EBE 1E C180

31
BY?
EB
39
8A
EB
1F
c3

28
06

o3
02

0A

0618
FFBD

ca
FF9F

407
408
409
410
411
412
413
414
419
416
417
a18
419
420
421
422
423
424
423
424
427
42g
429
430
431
432
433
434
433
434
437
438
439
440
441
442
433
444
433
444
447
448
449
430
a5
452
453
434
433
434
457

CRBO
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[} OUTPUT: (beeper turned off)

[] USED: AL

[} STACK: 4 bytes

ASSUME C8: ROMCOD, DS: ROMDAT

) - -

BEEPOF PROC NEAR
PUSHF ) Save interrupt status
cLI i} Protect again
MOV AL, DSKC_M XN
AND ‘AL, NOT SPKREN 14+ Turn speaker off
ouT DSKC_P. AL 1
MOV DSKC_M. AL Y
POPF 111 Interrupts back on
RET ) ##x RETURN #a»

BEEP - Beep the system bell.

Note the three entry points:

1 sec (used for errvor conditions)
73 msec (used for prompting situations)
230 msec (normal bell)

[
[
[}
[ CALL LBEEP - Approx.
[} CALL BBEEP -~ Approx.
] CALL BEEP - Approx.
)
[} INPUT: (none)
' OUTPUT: #wen DEEP #ns
] USED: AX
] STACK: 14 bytes
ABSUME C8: ROMCOD. DS: ROMDAT
[}
LBEEP PROC NEAR
MOV AH, LBPLEN
JMP SHORT BEEP1
[}
SBEEP PROC NEAR
MOV AH., SBPLEN
JMP SHORT BEEP1
[ .
BEEP PROC NEAR
MOV AH. BEPLEN
’ JMP SHORT BEEP1
BEEP1:
PUSH DS
Mav DS, WORD PTR CS:DSA
PUSH CX
MOV CX, BELTMR
CALL BEEPFQ
POP CcX
MOV AL, AH
CALL BEEPER
POP DS
RET
]
END

1 Bet up for long beep

I Set up for short beep

I Get up for normal beep
) Save DS of caller
DDR+CSWRAP 1 Set up my DS
+ 1.29 MHz / BELTMR = frequency
) Set the beep frequency
+ Turn the beeper on

) #u% RETURN #xx
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CLKDSR. BRC

=FFFF

=0000

=0000

AN DLURN=-

146

- W W W s W W W W™ oW W W oW W w

I T E Yy Ty Y YNy P YN sy
1 TITLE — CLKDSR - Time-of-day clock I/0 and service routine

1  ABSTRACT - This module contains the time-of-day clock routines: the

[ setting and reading routines, as well as the service routine which

[ is called every 100 milliseconds by the timer interrupt service

[] routine to keep the 7.0.D. clock ticking.

R T Yy Yy Yy Y YT YYYYY

NAME CLWDSR - Time-of-day clock 1/0 and service routines
[} sUBTTL
DEBUQ EGQU OFFFFH
[
’ PUBLIC DEFINITIONS

1)
PUBLIC CLK_IO
PUBLIC CLHKSRV
PUBLIC SETDAT
PUBLIC SETTIM

) EXTERNAL REFERENCES

SECT ROMDAT

EXTRN DATE: WORD Time-of-day clock - days since 1/1/80(ROMDAT)

[}
EXTRN HOURS: BYTE 1 Time—-of-day clock - hours (ROMDAT)
EXTRN HUNS: BYTE I Time-of-day clock — hundredths (ROMDAT)
EXTRN MINS: BYTE ) Time-of-day clock — minutes (ROMDAT)
EXTRN  SECS:BYTE ) Time-of-day clock — seconds (ROMDAT)

' INCLUDE PEQ:VECTOR. EQU

I RRERR RN RERRRERRRRRNRR B RRRP AR RERRAR RSN BRSNS RN RPN AR RARBRRRERARBRRRB RN NN NNR
’ MODULE ENTRY POINT

JPRARARRRRNBRRRD AR R RN D RBRERE R REARN RS RRR AR R B RN NS R BRRRERE RN AR RRRT RO RRRDRR RN NRN R
’

8ECT ROMCOD
ABBUME CB: ROMCOD

TIME AND DATE ROUTINES - INT 4EH

INPUT: AH = Function:
0O - Get the date
1 — Get the time
2 — Get the date & time
Y2 — NULL call

BX = Count of days since January 1, 1980
CH = Hours (0-23)

CL = Minutes (0-39)

DH = Seconds (0-59)

DL = Hundredths of seconds (0-99)

OUTPUT: (depends an function, registers same as above)
USED: AX, BX. CX, DX
STACK:



CLKDSR - Time-of-day clock 1/0 and service routines

CLKDSR. 8RC

0000’
0000’
0001 *
0002’
0007’
0008’
Q00A’
0008’
000E
QOOF *

0010’
0010’
0012’
0014’
0016°
0018’
001A’
oo1c’

001D’
001D’
0020

0021
0021’
0022’
0026
002a°’
002€°’

1E

2EBE 1E C180

A3
C3

88
88
a8
88

FC

0002

0o0o01*~

2E 0002*"
OE 0004"
36 0003"
16 0003"

147
148
149
150
101
152
133
194
153
136
137
1%8
159
160
161
162
163
164
163
166
167
168
169
170
171
172
173
174
173
176
177
178
179
180
161
182
183
184
1683
186
167
168
189
190
171
192
193
194
193
196
197
198

ABSUME (C8:

]
CLK_IO PROC

BT1
PUSH
Mov
PUSH
MOV
POP
CALL
POP
IRET

[}
DO_CLK PROC

ABBUME CB:
SETDAT PROC
MOV
RET

DEC

RET
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ROMCOD, DS: NOTHING

FAR
141 interrupts back on
DS 111 save current DS
D8, WORD PTR CS: DSADDR+CSWRAP 1 point to our DS
BX
BH, AH ! ‘opcade’ in BH
AX ) date, if any, in AX
DO_CLK ) do the function
DS
1 2% RETURN #an
NEAR ) + dispatch to function specified by BH
BH, BH ! BH =0
SETDAT
BH )} BH =
SETTIM
BH ) BH = 2
GETDAT

)} ##% RETURN »## (Invalid command)
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BET THE DATE

INPUT: AX

= Count of days since Januvary 1, 1980

OUTPUT: (none)

USED: AX

STACK: 2 bytes

ROMCOD., DS: ROMDAT

NEAR .
DATE, AX 1 Store the date

BET THE TIME

INPUT: CH

= hours (0-23)

= minutes (0-5%9)
= geconds (0-59)
= hundredths of seconds (0-99)

(all numbers are binary)

OUTPUT: (none)

USED: CX,

DX

STACK: 2 bytes

ASSUME C8:

SETTIM PROC

CLI
MOV
Mov
MOV
MoV

ROMCOD, DS: ROMDAT

NEAR
111 hide
HOURS, CH 114 Btore the time
MINS, CL
SECE, DH
HUNS, DL
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0032’ FB 199 811 151 back on
0033’ C3 200 RET 111 #un RETURN wue
201 )
202 ’ CET THE DATE AND TIME
203 ]
204 ] INPUT: (none)
209 [] OUTPUT: AX = count of days since 01-01-80
206 ] CH = hours ’
207 ] CL = minutes
208 ’ DH = seconds
209 [] DL = hundredths of seconds
210 [] USED: AX, CX, DX
a=h1 ' S8TACK: 2 bytes
212 ABSUME C8: ROMCOD, DS: ROMDAT
213 []
0034 ° 214 QETDAT PROC NEAR
0034’ FA 219 CLI (X
0033°’ A1l 0001" 216 MOV AX, DATE 111 Oet the date
0038° BA 2€ 0002" 217 MOV CH, HOURS 111 Qet the time
003C* 86A OE 0004" 218 MOV CL. MINS
0040°‘’ 6A 36 0003" 219 MoV DH, 6ECS
0044’ 8A 16 0003" 220 MoV DL, HUNS
0048°' FB 221 871 131 back on
0049’ C3 222 RET 111 #sn RETURN #as
223 ’
224 ’ CLKBRV - Time-of-day clock service vroutine. This routine s called
223 ’ every 100 milliseconds by the system timer interrupt service
226 ’ routine. It uvpdates the time and date information kept in RAM.
227 []
228 ] INPU<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>