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91 CBIOS Revision E for CP/M Version 2.2 - March 4,

830116 PUT IN OKIDATA AND DIABLO ROUTINES

1932

*

* .

* 833116 FIRST ATTEMPT AT RECONFIGURING- MINOR EQUATE CHANGES ONLY. JJO
*

*************************************************************************

***************ﬂ-ﬂ-*******ﬂ-*ﬂ-***ﬁ_*******

MORROW DESIGHS CBIOS FOR CP/M VERSION 2.2.

DISK SYSTEMS:

BDCA 1@, 2@ AND 26 MEGABYTE HARD DISKS.
HDDMA 5, 1@, 16, MEGABYTE HARD DISK SYSTEMS.

THIS CBIOS CAN BE CONFIGURED TO RUN WITH THE FOLLOWING DEVICES.I
THE DISKS MAY BE CONFIGURED TO RUN WITH ANY OR ALL OF THE DISK
SYSTEMS. THE LOGICAL ORDER OF THE DISKS CAN BE SET TO ANY ORDE

R.

DJDMA FLOPPY DISK CONTROLLER WITH 8 AND 5 1/4 1INCH DISKS.,

DJ 2D/B FLOPPY DISK CONTROLLER WITH 8 INCH DI1IBKS,.

CONSOLE 1/0:

DISK JOCKEY 2D/B SERIAL.
DISK JOCKEY DMA SERIAL.
MULTI I/0 SERIAL.
DECISION 1 SERIAL.

PRINTER I1/0:

MULTI I/0 SERIAL WITH HANDSHAKING.
MULTI I/O DIABLO 1629 SIMULATOR FOR THE HYTYPE I1.

NOTE: FLOPPY SYSTEMS DISKETTE (DRIVE A:) HAS TO HAVE 1¥24 BYTE
SECTORS IN ORDER FOR THE COLD AND WARM BOOT LOADERS TO _
WORK. BE SURE TO FORMAT ALL NEW SYSTEM DISKETTES WITH ’
1924 BYTE SECTORS. THE SYSTEM DISKETTE CAN BE EITHER _?
SINGLE OR DOUBLE SIDED. THE SECTOR SIZE ON NORMAL (NON
A: DRIVE) DISKETTES IS NOT RESTRICTED. THUS IF YOU HAVE
A DISKETTE WITH SOFTWARE THAT IS SUPPOSED TO RUN ON THE
A: DRIVE THEN YOU SHOULD MOUNT THE DISKETTE IN THE B:
DRIVE AND THEN PIP IT OVER TO A 1424 BYTE SECTOR
SYSTEM DISKETTE. :
WRITTEN BY LES KENT AND MARC KUPPER 3/4/82
DATE PROGRAMMER DESCRIPTION

**11 20 82 MARC PUBLIC RELEASE OF REVISION E.31

* 11 12 82 MARC CHANGED HDC3 EQUATE TO HDCA

* 11 19 82 MARC CHANGED BLANK IO ROUTINES FROM RET TO JMP §

* 11 19 82 MARC CONVERTED BIOSLN TC A BYTE VALUE

* 11 9 82 MARC REDUCED BAD MAP SIZE TO 1 FOR NON MW SYSTEMS

* 11 8 82 MARC DELETED BAUD RATE TEST FROM MULTIOC DRIVERS

* 11 4 82 MARC ADDED INITIAL IOBYTE TO IOCONF

* 11 3 82 MARC ADDED THE NORTH STAR CHARACTER 1/0 SYSTEM

* 11 2 82 MARC ADDED CHARACTER REDIRECTION CODE FOR THE IOBYTn

* 11 1 82 MARC CHANGED SERIAL I/0 ENTRY NAMES TO IOBYTE HAMES

* 1 18 82 MARC FIXED SETHIGH FOR 2 SIDED DJDMA 8 INCH DISKS

* 13 18 82 MARC DELETED THE HYTYPE DRIVERS

**%1¢@g 1 82 MARC PURLIC RELEASE OF REVISION E.3

ﬁ-*ll-*!i-l(-*ﬂ-ﬂ-***Il-*ﬂ-*ﬂ-*ﬂ-****!l'i‘*-********1****************
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CBIOS Revision E for CP/M Version 2.2 - March 4,

434 NOW POINTS TO THE HDDMA COMMAND CHANNEL

MW'S WOW HAVE 1824 DIRECTORY ENTRIES
DELETED THE CENTRONICS DRIVERS

CHANGED LOGIN MESSAGE TO LOOGK LIKE A LABEL
CHANGED THE LOGIN MESSAGES TO SAY M5, M1d,

REDEFINED THE DPARAM TABLE STRUCTURE

ADDED A SERIAL CONSOLE FOR THE SWITCHBOARD
ADDED INITIALIZATION CODE FOR SERIAL GROUP 2

ADDED SECTOR SIZE BYTE TO THE HDCA DPB'S
ADDED SECTOR SI1IZE PARAMETER TO DPBGEN

FIXED SYSTEM LENGTH CHECKS FCR 64K S5YSTEMS
SETHIGH WAS BOTCHING 2 SIDED DPB POINTERS.

CHANGED TRACKS IN HD DRIVER TO HDTRAK
ADDED CODE/SYSTEM LENGTH CHECKER
MWRESET SAVE/RESTORES TiuE TRACK WUMBER
MWRESET NOW SETS *STEP AND *DIR FOR CMI

ADDED 'EQU'ED HANDSHAKING TO THE SERIAL LST:
REMOVED CLOCK SWITCHING CCDE FROM HDCA DRIVER

ADDED HANDSHAKE CONFIGURATION CODE
ADDED HANDSHAKE CONFIGURATION BYTES
REMOVED 'EQU'ED HANDSHAKING FROM LS5T:
ADDED CONFIGURATION ENTRIES FOR A & DU
ADDED THE AUTOSTART COMMAND STRUCTURE
REDEFINED TdE COWFIGURATION TABLL

ADDED DJBMA DRIVE PARAMETER TABLE

ADDEL CLOCK SWITCHING TO HDCA CODE
ADDED SEEK COMPLETE CLEARING 1IN HLDCA
ADDED BUFFER DISABLE ON HOME

FIXED 8258 UART INITIALIZATION SEQUENCE

STRIP PARITY ON CONOUT TO CLEAR UP GLITCHES

FIXED THE 8 INCH DPB256S5 DPB'S EXM
INCREASED THE HD CAPACITIES SLIGHTLY
DELETED ALL NON-SUPPORTED #W DRIVES
DPELETED CALL TO FLUSH 1IN CONOUT

MOVED PRINTER BACK TC PORT 3

MOVED CONIK FLUSH CALL T0 CONOUT
FIXED DOUBLE SIDED HEAD SETTLE TIME
OPTIMIZED MWISSUE

CLEAN UP LOGIN MESSAGE FOR HD A BIT
FIXED MF MULTI UENSITY PROBLEMS

ADDED OLIVETTI HD561/1 HD561/2 DRIVES
ADDED A MW ERROR REPORTER

ADDED NOWSTANDARD SYSTEM MODE FLAG
ADDED A BUFFER ERROR FLAG

ADDED SAVE/RESTORE OF 58-52 TO MW DRIVER
FIXED CENTRONICS DRIVERS

FIXED ALLOCATION MAP SIZES

FIXED MW PARTITIONING

FIXED HD PARTITIONING {(AGALIN)

FIXED ILLEGAL MAC LABELS

FIXED NORTH STAR DRIVE COHFIGURATIONS
FIXED QUANTUM Q2@4@ TRACKS TO 512
FIXED ST412 STEP CONSTANT TQ O

ADDED UNALLOCATED WRITING

FIXED HD PARTITION OVERLAP

STARTED TESTING AND DEBUGGING OF E.3
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* 4 19 82 MARC ADDED 1 SECTOR TC HD WARM BOUT LOADER *
* 4 19 82 MARC - ADDED MOD. HUMBER TO CBIOS REV. NUMBER *
* 4 19 82 MARC CLEAH UP LOGIN MESSAGE 'IF's *
* 4 15 82 MARC PIXED MCR INITIALIZATION FOR LST: *
* 4 15 82 MARC ADDED SEAGATE 5T412 DRIVE *
* 4 6 82 MARC MOVED SERIAL LST: DEVICE TO PORT 2 *
* 4 1 82 MARC ADDED COMMON GROUP SELECT ROUTIHRES *
* 4 1 82 MARC FIXED DIABLO HYTYPE 11 INITIALIZATION *
* 4 1 82 MARC FIXED LISTST FOR PROCM DRIVER *
* 3 le 82 MARC LDDED TANDON TM6@d2 AND THM6E3 DRIVES *
* 3 16 82 MARC USg *PART NUMBER' EQUATES FOR MW DRIVES *
*¥* 3 15 82 MARC DROPPED HDREV AND MWREV EQUATES *
* 3 15 82 MARC SEAGATE ST506 HEAD SETTLE 1Is ¢ MS. *
* 3 15 82 MARC ADDED MINISCRIBE 18d6 AND 10912 DRIVES *
* *3 1 82 MARC PUBLIC RELEASE OF REVISION E.2 *
¥ 2 —= 82 MARC PRE-RELEASE TESTING AND DEBUGGING *
* 2 1 82 LES + MARC INITIAL CODRDING OF REVISICN E *
%* *
khkhkhkhkhkhkhkhhhkkkhbkhkhkthhdkhAhhkxthrhkA bt hthAhAr A Ak kiR kid
TITLE 'CBIOS Revision E for CP/M Version 2.2 - March 4, 1982°'
REVHUM EQU 53 ;CBIOS REVISION NUMBER 5.X = E

CPMREV EQU 22 ;CP/M REVISION NUMBER 2.2

dhkhhkkhkhkhkkhkkhkhhkhkhhkhkkkhkhkdrhhkkhhhhkrhhkrdhhkhhhbhkhbhkohkhkhhkbkrrkhkRhkAhhAxxdhkhkkhrhkkhk

THE FOLLOWING FLAGS SET A ‘'NON-STANDARD' SYSTEM MODE AND AN
ASSEMBLY TIME DEBUGGER.

*
*
*
*
IF THIS CBIOS 1S USED WITH THE CP/M 2.2 SYSTEM THAT IS SHIPPED ON *
A MORROW DESIGNWS DISKETTE THEN NOSTAND CAN BE SET TO 1. THIS *
WILL ALLOW THE CBIOS TCO USE VARIOUS DATA AREAS FCOUND INSIBE OF *
THE CP/M 2.2 BDOS. IF THE CBIOS IS USED WITH A DIFFERENT . *
OPERATING SYSTEM THEN NOSTAND SHOULD BE SET TOC &. : *
- *

*

*

*

*

*

*

THE DEBRUG FLAG MERELY CAUSES VARIQUS INTERNAL VALUES AND
ADDRESSES TO BE PRINTED DURING THE ASSEMBLY PROCESS. THIS
PRINTING IS FORCED VIA ASSEMBLY ERRCRS AND THUS SHOULD NOT
AFFECT THE RESULTING CCDE IN ANY WAY.

% % % ¥ o % ¥ % ¥ X %X N * X ¥

************************************************************************

NOSTAND EQU 1 ;SET TO 1 FOR NON~STANDARD MODE

DEBUG  EQU @ ;SET TO 1 FOR DEBUGGING MODE

A EEAEAEREATAEEEETREERR RS R Ak khkkkhkkhkdhkkhkhkkhkhkhkhxhkhkkikhkhkhthkkhkkkhhkhkhkthkkhkdhkhrxhkxxkk*k
* *
* THE FOLLOWING IS SET TO THE MEMORY SIZE OF THE CP/M THE CBIOS IS *
* BEING CREATED FOR. *
* [3

L EZ TSR R R R R R R R R R R Rt 2t AR d i AR AR AR sl XS SRR AR REERERELERERESEEEERERE LSS

MSIZE EQU o4 ;MEMORY SIZE OF TARGET CP/M

BIOSLE EQU l16H sBIOS LENGTH. ALSC IN ABOOT&.ASM
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*************************************************************************

¥
THE FOLLOWING EQUATES SET UP THE DISK SYSTEMS TO BE INCLUDED *
ALONG WITH THE TYPES OF DRIVES AND THE LOGICAL ORDER OF THE *
DRIVES. *
*
*

* % ¥ % ¥

****************************************************************t*******

MAXHD  EQU 1 :SET TO NUMBER OF HDCA HARD DISK DRIVES
MAXMW  EQU g : SET TO NUMBER OF HDDMA HARD DISKS
MAXFD  EQU g ;SET TO NUMBER OF 2D/B FLOPPIES
MAXDM  EQU 1 ;SET 'TO NUMBER OF DJ DMA FLOPPIES 8 INCH
MAXMF  EQU 2 ;SET TO NUMBER OF DJ DMA FLOPPIES 5 1/4 INCH
HDORDER EQU 1 :SET THE ORDER OF LOGICAL DRIVES ELSE @ IF
MWORDER EQU g ; NOT INCLUDED.
FDORDER EQU 2
DMORDER EQU 2
MFORDER EQU )
;HDCA CONTROLLER DISK DRIVES. SET ONLY ONE
M1OF EQU 3 ; FUJITSU M2301B
M20 EQU 1 ;FUJITSU M2392B
M26 EQU P ;: SHUGART SA4090
M1 EQU & ; MEMOREX
s HDDMA CONTROLLER DISK DRIVES. SET ONLY ONE
MWQUIET EQU 2 ; SET FOR NO NAMES PRINTED ON LOGIN
ST586  EQU 2 ; SEAGATE ST~586
8§T412  EQU g ; SEAGATE ST-412
CM5619 EQU 2 ;CMI CM-5619
WMDRIVE EQU ) ;DEVICE TO WARM BOOT FROM. THIS Is THE
; CP/M LOGICAL DRIVE NUMBER.
IF MAXMW NE @ ;ONLY HDDMA DRIVES USE THE BAD MAP
BADSIZ EQU 32 ~ ;NUMBER OF BADMAP ENTRIES
ELSE '
BADSIZ EQU 1 ;LEAVE ONE ENTRY AS PILLER
ENDIF

*************************************************************************
|
SINCE MOST HARD DISK DRIVES HOLD MORE THAN 8 MEGABYTES WE '

PARTITION THE DRIVE. WE PARTITION OUR DRIVES USING TWO DIFFERENT
FORMULAS.

ONE IS THE SO CALLED 'STANDARD PARTITIONING' WHERE WE TRY TO
CREATE AS MANY 8 MEGABYTE PARTITIONS AS POSSIBLE PLUS A SMALL
PARTITION TO TAKE UP THE SLACK ON THE END OF THE DRIVE.

ANOTHER WAY THE DRIVES ARE PARTITIONED IS THE SO CALLED 'EVEN
PARTITION' FORMULA. THIS MEANS THAT THE DRIVE IS SPLIT INTO
EQUALE SIZED PARTITIONS WITH THE ONLY RESTRICTION BEING THAT NO
PARTITION BE OVER 8 MEGABYTES IN LENGTH.

* % * F %k % ¥ # X X % ¥ *F X
* % ok o A % F ¥ H % ¥ F N W
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* ALL HARD DISK DRIVES SHIPPED FROM MORROW DESIGNS ARE PARTITIORED *
* USING THE STANDARD PARTITION FORMULA. IF THE USER WISHES TO *
* JMPLEMENT EVEN PARTITIONING THEN HE/SHE MUST SET HDPART OR MWPART *
* TO THE NUMBER OF PARTITIONS DESIRED. *
* *

*

Fhhhhhkhkhhkhhhkithohhkhhkhhkhhtrhkhkhhkhkhhdrhkorthkhhhkhkkrkhkdkhhhkhhhhhhrhhhhhhkdkkihkkk

HDPART EQU R s SET TCO NUMBER OF NON STANDARD PARTITIONS
MWPART EQU 3 ;SET TC NUMBER OF NON STANDARD PARTITIONS
N I I T R I s s R R R R R e R e R L 2
* *
* THE FOLLOWING EQUATES DEFINE THE CONSOLE AND PRINTER ENVIRONMEKNTS. *
* *

Ak A A AR AR RH AT A IR AR R T LA RN AT T AR I IAR XA R kAR kb kA r bk h kAo hhkhhkhhdhhhkd

khkkdhkthkbhhkkhhdtdbhhkhrhbhhhhhdrhhhhdhrrhdhhddhddkxhRdh ik fddkkodd i d ok kkkd ik dkdk

*
DEFINE THE CONSOLE DRIVER TO BE USED. *
*

CONTYP 1IS: NOTHING, USED FOR PATCHING TO PROM'S. *
PROVIDE FOR 128 BYTES OF PATCH SPACE, *
MULTI I/0 OR DECISION I DRIVER. *
2D/B DRIVER. *
DIDMA SERIAL PORT *
SWITCHBCOARD SERIAL PORT *
NORTH STAR MOTHERBOARD (2 SERIAL + 1 PARALLEL) *
*

*

*

*

*

U NS

SET CBAUD TO THE DIVISOR LATCH VALUE FOR THE CONSOLE. FOR AN
EXPLANATION OF THE VALUES LOOK AT THE DEFCON TARLE.

% % o % F F % % X & F * % *

khkhkkhrkk bk rhhkhkhhhhhhkhkhhkhhhkrkhhkkdhrhhkhkhdhhhkkkddhdhhkdbhoddhhkhkhhhihdhk

CONTYP EQU 2
CBAUD EQU 6

B e 2 2222 3 2232222322222 2 FE R RS2SRSS S 22222 L 08

DEFINE THE PRINTER DRIVER TO BE USED.
LSTTYP IS: NOTHING, USED FOR PATCHING TO PROM'S.
PROVIDE FOR 128 BYTES OF PATCH SPACE.
MULTIC SERIAL, NO PROTOCOL.

MULTIO SERIAL, CLEAR TO SEND PROTOCOL.
MULTIO SERIAL, DATA SET READY PROTOCOL.
MULTIO SERIAL, XON/XOFF PROTOCOL.

Ut s o N = &

NOTE: THE DECISION BOARD IS FUNCTIONALLY IDERTICAL TO THE MULTI
1/0 BOARD FOR SERIAL PRINTER I/0. SELECTIONS 2 TO 5 WILL.
WORK ON THE WUNDERBUSS 1/0 BOARD. TO USE DRIVERS 6 OR 7
THE MULTR3 EQUATE WILL HAVE TO BE SET.

SET PBAUD TO THE DIVISOR LATCH VALUE FOR THE PRINTER. FOR AN
EXPLANATION OF THE VALUES SEE THE DEFLST TABLE.

* % % % A % o ¥ * % b * X 4 * * % *

*
*
*
*
®
*
*
®
*®
*
*
*
*
*
*
*
*
*
R R R R R R 222X R XS ETYRRRRREL RS R R 222 2 AR R R R R RS R AR Rl E R b n kg
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LSTTYP EQU 3
LBAUD EQU 26

*************************************************************************
|

* *
* THE NEXT EQUATE DETERMINES IF YOU HAVE A MULTI I/O REV 3 OR A *
* DECISION I MOTHER BOARD FOR PARALLEL I/0. IF ARE NOT USING _ *
* REITHER OF THESE BOARDS THEN YOU NEED NOT WORRY ABOUT THIS EQUATE. *
* IF YOU ARE USING A MULTI I/0O REV. OTHER THAN 3.X OR 4.X THEN YOU *
* SHOULD SET MULTR3 TO &. *
* *
* *

***********************************************************************

MULTR3 EQU 9 ;@ = DECISION, 1 = MULTI I/0 REV. 3 OR 4
CONGRP EQU 1 ;COSOLE PORT {1 = Pl, 2 = P2, 3 = P3)
LSTGRP EQU 3 ;PRINTER PORT (1 = Pl, 2 = P2, 3 = P3)
******?**********************************************************#*******
* . *
: THE FOLLOWING EQUATES ARE INTERNAL TO THE CBIOS. ' :

***************t*********************************************************

M10 EQU M1OF OR M1BM
IF HDPART NE @ ;USE NON STANDARD PARTITIONS
HDLOG  EQU HDPART
ELSE
HDLOG  EQU MLO*2+M20%3+M26%3 ;LOGICAL DISKS PER DRIVE FOR HDCA
ENDIF =
IF MWPART NE @ ;USE NON STANDARD PARTITIONS
MWLOG  EQU MWPART |
ELSE |
MWLOG  SET STS5@6+ST412*24++CM5619%2 ;LOGICAL DISKS PER DRIVE FOR HDDMA
ENDIF
HDCA EQU M26 OR M2@ OR M10 s HDCA CONTROLLER
FUJITSU EQU M2 OR M1QF
HDSPT  EQU 32*M26+21*M20+21 *M10 ; 5SECTORS PER TRACK
HDMA  SET ST506 OR ST412 OR CM5619 ;HD DMA CONTROLLER
MWSPT  EQU 9 : SECTORS PER TRACK
MAXLOG EQU ( MAXHD*HDLOG )+ ( MAXMW*MWLOG ) +MAXF D+MAXDM+MAXMF |
*************************************************************************
* ' *
* CP/M SYSTEM EQUATES. : *
* *

*************************************************************************

CCPLN  EQU S00H

® © © ¢ o ¢ ¢ o & ¢ o o O ¢ o & o o 0o O @
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2039
D42g
DCoy
EADG

3704

gad4
2989
21a3d
Baa3
afaluly
@Ia5

E9E7

a03A
OILA

o0
gag3
Boge6
egai
opas
aaas
gaaa
Bagn
28acC
28aD
ga11
9313
gdlB
gal1E
da1r
gaze
ga7FE

[ O T

LI LI (I I |

(T L (| | O (Y (S | I

BDOSLN

S1ZE
ccp

BDOS
BIOS

OFFSETC

DBGTMP
DBGTMP
DBGTMP
DBGTMP

CDISK
BUFF
TPA
IOBYTE
WBOT
ENTRY

CBLOCK

Khkh Ak AR AR RN kI AT TR RRARAENAEA R A A Ak khhkhhhkekhhkhbhohkhhrhhhkhkdhhhhhkhkd

*

* THE FOLLOWING ARE INTERNAL CBIOS EQUATES. MOST ARE MISC. CONSTANTS.

*

RETRIES
CLEAR

ANUL
AETX
AACK
ABEL
ABS
AHT
ALF
AVT
AFYF
ACR
XON
XOFF
AESC
ARS
AUS
ASP
ADEL

g . X 2 R L 222 2 X2 2222232222223 22222 S 2 2 22 2 2 22 R R 2 At h tahat o n i 8

#2837
EQU

EQU
EQU
EQU
EQU

EQU

IF
SET
SET
SET
SET
ENDILIF

EQU
EQU
EQU
EQU
EQU
EQU

IF
EQU

ENDIF

EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQTU)
EQU
EQU
EQU
EQU
EQU
EQU

CBIOS Revision £ for CP/M Version 2.2 - March 4, #982

JEGOH

(MSIZE*1824)
SIZE-(BIOSLN*1Z9YH+CCPLN+BDOSLN)

CCP+CCPLN

CCP+CCPLN+BDOSLN

210@0H-BIQS ;OFFSET FOR SYSGEN

DEBUG

OFFSETC _ ; DDT OFFSET 1 <DEBUG>
ccp ;CCP ADDRESS | <DEBUG>
BDOS +BDOS ADDRESS ! <DEBUG>
BIOS ;CBIOS ADDRESS | <DEBUG>
4 sADDRESS OF LAST LOGGED DISK
80H - s DEFAULT BUFFER ADDRESS
1994 ; TRANSIENT MEMORY

3 ; TIOBYTE LOCATION

@ :WARM BOOT JUMP ADDRESS

5 +BDOS ENTRY JUMP ADDRESS

NOSTAND KNE O
BIOS—-19H ; CURRENT ACTUAL BLOCK# * BLKMSK
;USED FOR UNALLOCATED WRITTING

14 - :MAX RETRIES ON DISK I/0 BEFORE ERROR
‘2'-64 ; CLEAR SCREEN ON AN ADM 3

2 s NULL

'C'-64 :ETX CHARACTER

'F'-64 ;ACK CHARACTER ;
'G'-64 ; BELL !
'H'-64 ; BACK SPACE !
'1'-64 ; HORIZONTAL TAB ;
'J'-64 ; LINE FEED

'K'-64 ; VERTICAL TAB

‘L'-64 ;FORM FEED

‘M'-64 ; CARRIAGE RETURN

‘Q'-64 : XON CHARACTER

'S'-64 ; XOFF CHARACTER

1BH ;ESCAPE CHARACTER

1EH ;RS CHARACTER

1FH ;US CHARACTER

P ; SPACE

TFH : DELETE

. *************************************************************************
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*

* THE FOLLOWING ARE THE MACROS USED IN GENERATING THE DPH, DPB AND

* ALLOCATION TABLES.
*

khhkhkhkhhkhkkhhkhkhkhhkhkhkrwhkhkhhkrhkkhhbhhkdkhhhhkhhkhkhkdrhrrrhhohhkkhkhhhhkkhkdbhhrrd kAR hhhik

® % ¥* ¥

DPEGEN MACRO NAM,LOG,DSPT;DBSH,DBLM,DEXM,DDSM,DDRM,DALB,DALI,DCKS,DOFF,SSIZ

DPB&NAM&LOG EQU $ f
DW DSPT
DB DBSH
DB DBLM
DB DEXM
DW DDSM
DW DDRM
DB DAL®
DB DAL1
DWW DCKS
DW DOFF
DB SSIZ
ENDM

DPHGEN MACRO NAM,LOG, DPELl,DPB2

DPH&NAM&LOG EQU $ - ;

DW @ ;

DW 2,0,0 -

Dw DIRBUF :

DW &DPB1&DPB2 :

DW CSVA&NAM&LOG 5

DW ALV&NAM&LOG :

ENDM '
ALLOC MACRO  NAM,LOG,AL,CS
CSVANAM&LOG DS cs
ALV&NAM&LOG : DS AL

ENDM
LA A A S R X RS S RS LR R IR SR EEREEEREEE RS AR R AT R R TR T LR SR L TR D LT TR R R R R )
* *
* THE FOLLOWING MARCO IS USED IN GENERATING THE LOGICAL ORDER OF THE *
* CP/M DRIVES. *
¥ ' *

*************************************************************************

ORDER MACRO NUM

IF NUM EQ HDORDER
DW HDDST
ENDIF
IF NUM EQ MWORDER
DW MWDST
ENDIF

, IF NUM EQ FDORDER
DW FDDST
ENDIF
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3a@2
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Bd@3a5
836
aag7
@338
309
2153577

EAG{
EAQQ
EAD3

EAGG
EA39
EABC

EAQF

1 T L O [ 1 I 1

C3B9¥F5S
C3DCEB

C3C2EA
C3AS5EA
C39EEA

C33CEB

IF NUM EQ DMORDER

DW DMDST

ENDIF

IF HUM EQ MFORDER

DW MEDRST

ENDIF

ENDM
dok Rk kR K kR Rk Rk Rk Rk KRR AR A AR AR ARk kAR Ak kA Rk kKRR R AR kR R AR IR R R R R A Fhhh
* *
* THE FOLLOING ARE OFFSET NUMBERS OF DEVICE SPECIFICATION TABLES. *
* *

Y Y R R R R 2 A2 R X222 2222222 R 2 R 2R AR A AR AR R L R R R RS2

DS$WBOOT EQU ] sWARM BOOT

D$STRAN EQU 1 ; SECTOR TRANSLATION
D$SEL]1  EQU 2 :DRIVE SELECT, RETURN DPH
D$SEL2 EQU 3 sBRIVE SELECT

D$SHOME EQU 4 +HOME DRIVE

DSSTRK  EQU ) ;SET TRACK

D$SSEC EQU o ;SET SECTOR

D$SDMA  EQU 7 :SET DMA ADPDRESS

DS$READ EQU 8 ;s READ A PHYSICAL SECTOR
DSWRITE EQU 9 sWRITE A PHYSICAL SECTOR
D$BAD EQU 1d ;RETURN POINTER TO BAD SECTOR INFO

khkkhkhkhkkhkhtkhkhkhkhhkk kbt hhhhkkhhhhkhhkdhhhhhkthhdhrhkrhdhrhkhhhkkhhkhkkx kb rhdhhkhrihd

* *
* THE JUMP TABLE BELOW MUST REMAIN IN THE SAME ORDER, THE ROUTINES *
* MAY BE CHANGED, BRUT THE FUNCTION EXECUTED MUST BE THE SAME. *
* . *

*************************************************************************

ORG BIOS ;CBIOS STARTING ADDRESS
JMP CROOT ;COLD BOOT ENTRY POINT
WBOOTE: JMP WBOOT :WARM BOOT ENTRY POQINT
IF CONTYP NE @
CONST: JMP CONIST ; CONSCLE STATUS ROUTINE
CIN: JMP CONIN : CONSOLE INPUT
CouT: JMP COSTRP ; CONSOLE QUTPUT
ELSE
CONST: JMP $ ; CONSOLE STATUS ROUTINE PROM POINTER
CIN: JMP $ ;CONSOLE INPUT PROM POINTER
COUT: JIMP 3 : CONSOLE OUTPUT PROM POINTER
EWDIF
IF {({LSTTYP NE B) OR (CONTYP EQ 6)
POUT: JMP LsTOuT ;LIST DEVICE OUTPUT
ELSE
POUT ; JMP CoOuT ;:LIST DEVICE QUTPRUT
ENDIF
IiF CONTYP EQ 6 :NORTH STAR DRIVERS HAVE PUNCH ENTRY POINTS
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JMP PUNOUT ; PUNCH DEVICE QUTPUT
ELSE ;
£Al2 C3UCEA JMP COUT :USE CONSOLE I/0
ENDIF
IF CONTYP EQ 6 ;NORTH STAR DRIVERS HAVE READER ENTRY POINTS
JIMP RDRIN sREADER DEVICE INPUT
ELSE
EAl5 C3@9EA JMP CIN ;USE CONSCLE 1/0 |
ENDIF !
EAl18 C3FFEB JMP HOME ;HOME DRIVE
EALB C31CEC JMP SETDRV ; SELECT DISK
EAlE C38DEC JMP SETTRK :SET TRACK |
EAZ1 C3F3EB JMP SETSEC :SET SECTOR =
EA24 C3F9EB JIMP SETDMA ;SET DMA ADDRESS
EA27 C31lAED JMP READ :READ THE DISK
EA2A C311ED JMP WRITE iWRITE THE DISK
IF LSTTYP NE O
EA2D C319EBR JMP LSTOST ;LIST DEVICE STATUS
ELSE
JMP DONOP ;LIST DEVICE STATUS
ENDIF
BEA3Y C313EC JIMP SECTRAN : SECTOR TRANSLATION

THE FOLLOWING JUMPS ARE EXTENDED BIOS CALLS DEFINED BY MORROW DESIGNS

- my ws

IF MAXFD NE 0 |
JMP FDSEL $HOOKUP FOR SINGLE.COM PROGRAM ;
ELSE |
EA33 C3F8EB JMP DONOP
ENDIF
EA36 C30000 JMP o ;END OF THE JUMP TABLE
*************************************************************************
* ' ' *
* DRIVE CONFIGURATION TABLE. | *
* *

*************************************************************************

EAZS @d DRCONF: DB | ;REVISION @ STRUCTURE
EA3A 29 DB 32 ;32 BYTES LONG NOW

*************************************************************************

* *
* THE FOLLOWING IS THE TABLE OF POINTERS TO THE DEVICE *
* SPECIFICATION TABLES. THE ORDER OF THIS TABLE DEFINES THE | *
* LOGICAL ORDER OF THE CP/M DRIVES. ; *
* *
* x

******************i****************************************************

oooo'oooooooccocoocoooo
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EA3B =

gadl #

EA3B+12EF
EA3D+4DF2

PSTTAB: EQU S

DN SET 1
REPT 1s
ORDER DN

DN SET DH+1
ENDM
DW HDDST
Dw DMDST

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982
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1/0 CONFIGURATION TABLE.

AT THIS CBIOS REVISION 11 BYTES ARE DEFINED FOR THIS TABLE.
SEVERAL EXTENSIVE CHANGES ARE PLANNED FOR THE TABLE. FPUTURE
REVISION OF THE IQCONF TABLE WILL HAVE INDEPENDANT ENTRIES FOR
THREE SERIAL PORTS AWND WILL BE USED BY SEVERAL CHARACTER DRIVERS.
ALSC THE IOBYTE WILL BE IMPLEMENTED FOR ALL THE CHARACTER
DRIVERS. I MIGHT EVEN WRITE AN EXTERNAL PROGRAM TO EDIT THIS
TABLE.

THE FIRST TWO BYTES SHOW THE I/0O CONFIGURATION THAT THE CBIOS WAS
ASSEMBLED WITH. THESE BYTES ARE USED BY EXTERNAL SOFTWARE TO
DETERMINE THE CONFIGURATION OPTIONS THAT ARE AVAILABLE.

THE NEXT BYTE IS THE INITIAL IOBYTE VALUE. THIS VALUE IS5 WRITTEHN
TO LOCATION 3 ON COLD BOOTS. SEE THE CP/M 2 ALTERNATION GUIDE
FOR A DESCRIPTION OF THE IOBYTE.

THE NEXT BYTE IS TO MAKE SURE THAT THE GROUP SELECT BYTE ON THE
MULT I/0 OR DECSION I STAYS CONSISTANT THROUGHOUT THE CBIOS. ,
ONLY THE GROUP BITS THEMSELVES (BITS # AND 1) SHOULD BE CHANGED,
AS YOU OUTPUT TO THE GROUP PORT. IF YOU MODIFY ONE OF THE OTHER
BITS (SUCH AS DRIVER-ENABLE) THEN YOU SHOULD MODIFY THE SAME BIT
IN THIS BYTE. FOR EXAMPLE: '

; SELECT CONSOLE GROUP

LDA GROUP ;GET GROUP BYTE
ORI CONGRP ; SELECT THE CONSOLE PORT
ouT GRPSEL ;SELECT THE GROUP

;MODIFY A BIT IN THE GROUP BYTE
LDA GROUP ;GET GROUP BYTE '
ORI BANK ;SET THE BANK BIT
STA GROUP :SAVE NEW GROUP SETTING
ORI GROUP2 ; SELECT SECOND SERIAL PORT
ouT GRPSEL ;SELECT THE DESIRED GROUP

NOTE: YOU SHOULD NOT SET THE GROUP BITS THEMSELVES IN THE
GROUP BYTE.

THE FOLLOWING TWO WORDS DEFINE THE DEFAULT BAUD RATES FOR THE
CONSOLE AND THE LIST DEVICES. THESE WORDS ARE PROVIDED SO THAT
THE USER CAN EASILY MCODIFY THEM AND THAT THEY WILL ALSO BE USED

ook % o N O 3 % N N N % b s 3 N b b o % o % % % E % % ¥ % N % % O ¥ % ¥ ¥ F ¥ ¥ ¥ ¥ ¥ X *
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| IN THE FUTURE BY MORROW DESIGNS SOFTWARE.
THE FOLLOWING IS A LIST OF POSSIBLE BRAUD RATES AND THE DECIMAL
VALUE NEEDED FOR THE DEFCON OR DEFLST WORDS.

BAUD RATE DEFCOK /DEFLST BAUD RATE DEFCON/DEFLST

59 2304 2069 58

75 1536 2400 48
11 1047 3600 32

134.5 857 4800 24

153 768 7209 16

390 384 3600 12
603 192 19203 6
1200 96 384409 3
1809 64 56800 2

*

*

x*

*

*

%

*

*

*

*

*

*

*

*

*

*

L]

THE NEXT TWO BYTES ARE UED TO CONFIGURE THE HARDWARE HANDSHAKING *
PROTOCALL USED BY THE SERIAL LIST DRIVERS WITH THE MULTIO OR *
WUNDERBUSS I/0 BOARDS. THE FIRST OF THESE TWO BYTES IS A MASK. *
THIS MASK IS ANDED WITH THE B250'S MODEM STATUS REGISTER TO STRIP *
OUT THE DESIRED HANDSHAKE LINES. NEXT THE RESULT OF THE ANDING *
IS XORED WITH THE SECOND OF THE TWO BYTES. THIS XORING ALLOWS *
THE HANDSHAKE LINES TO BE INVERTED. COMMON BYTE VALUES ARE *
SHOWN BELOW. *
*

*

*

*

»*

*

*

*

*

&

*

*

L

;

*

*

*

*

*

*

CTS EQU 16d +CLEAR TO SEND STATUS MASK

DB cTs ;MORROW DESIGNS °'CLEAR TO SERD'
BB & ‘

DB CTs ; INVERTED CLEAR TQ SEND
DB CTS

DB %] s HO HANDSHAKING
DB QFFH

THE LAST BYTE IN THE REVISION ONE STRUCTURE IS THE LAST CHARACTER
THAT WAS RECIEVED FROM THE PRINTER. THIS BYTE IS USED TO
IMPLEMENT XON/XOFF SOFTWARE HANDSHAKING. THIS HANDSHAKING
PROTOCOL SHOULD NOT BOTHER PRINTERS THAT HAVE NOT IMPLEMENTED
XON/XOFF PROTOCOL SO THIS DRIVER IS ENABLED ALL THE TIME.

¥ ook ok ok ok F ¥ N X F % % % ok * * ¥ ¥ % F ¥ ¥ * ok ok % ok % o % % % % ok % % % % ¥ % ¥ oF

************************************************************************

EA3F 92 IOCONF: DB 2 . :REVISION 2 STRUCTURE

EA40 0B DB 11 ;11 BYTES LONG NOW . é
EA4L @2 DB CONTYP ;CONSOLE DEVICE DRIVER NUMBER . i
EA42 03 DB LSTTYP ;LIST DEVICE DRIVE NUMBER ;
EA43 = IOBYT EQU 3 ;THE INITIAL IOBYTE IS KEPT HERE i
EA43 CO DB 115005235095 ;ALL DEVICES GO TO CON:

EA44 00 GROUP: DB 3 ; GROUP BYTE

EA45 g6y DEFCON: DW CBAUD ;CONSOLE BAUD RATE DIVISOR VALUE
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EA4T7 0029

EA49 10
EA4A @9

FA4B 11

DEFLST: DW

LSTAND: DB
LSTXQR: DB

ENDIF
IF
LSTAND: DB
LSTXCR: DB
ENDIF
IF
LSTAND: DB
LSTXOR: DB
ENPIF
LASTCH: DB

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

LBAUD ;PRINTER BAUD RATE DIVISOR VALUE

(LSTTYP NE 3) AND (LSTTYP NE 4) ;XON/XOFF PROTOCOL

%} ;SERIAL LIST HANDSHAKE MASK

QFFH ;SERIAL LIST INVERSION FLAG

LSTTYP EQ 3 ;CLEAR TO SEND PROTOCOL

CTS :SERIAL LIST HANDSHAKE MASK

8 ;SERIAL LIST INVERSION FLAG

LSTTYP EQ 4 :DATA SET READY PROTOCOL

DSR ;s SERIAL LIST HANDSHAKE MASK

J ;SERIAL LIST INVERSION FLAG

XON :LAST CHARACTER RECIEVED FROM THE.PRINTER

PR E R PR LTI TR LT T ERTEEEE IR TS S AL EEEEE LA S SRR AL R R R EEL LR SRS S S

TRACKS

CONFIG

STEP

SETTLE

* % % % o % % % ¥ % o % W N % ¥ & N ¥ % ¥ F X N A # % ¥ ¥ XN ¥ F X ¥ F* *

THE FOLLOWING TABLE ARE DRIVE PARAMETERS FOR DRIVES CONNECTED TO
THE DJDMA FLOPPY DISK CONTROLLER. :
THE THE EIGHT DRIVE THAT THE CONTROLLER CAN ADDRESS. THE FIRST
FOUR ENTRIES ARE FOR THE 8 INCH DRIVES AND THE LAST FOUR ARE FOR
THE 5 1/4 INCH DRIVES. USERS WITH FAST STEPPING 8 INCH DRIVES
(sA858/1) OR SLOW 5 1/4 INCH DRIVES (SA40¢) SHOULD ADJUST THIS
TABLE FOR OPTIMAI. DEVICE PERFORMACE.

EACH TABLE ENTRY CONTAINS FOUR FIXED LENGTH FIELDS. THE FIELDS
ARE DEFINED AS FOLLOWS:

THIS BYTE CONTAINS THE NUMBER OF TRACKS ON THE
DRIVE. MOST 8 INCH DRIVES HAVE 77 TRACKS AND
MOST 5 1/4 INCH DRIVES HAVE 35 OR 49 TRACKS.

THIS A A FLAG BYTE THAT INDICATES AS TO WHETHER
QR NOT THIS DRIVE HAS BEEN CONFIGURED. GSET TO
@ TO FORCE RECONFIGURATION.

THIS WORD CONTAINS THE STEPPING RATE CONSTANT.
THE DJDMA'S DELAY ROUTINES TICK 34.1 TIMES PER
MILLISECOND. THUS THE STEP CONSTANT WOULD BE THE
DRIVE MANUFACTORS RECOMENDED STEPPING DELAY TIMES.
34.,1. EXAMPLE. SHUGART SA 858'S STEP AT 3
MILLISEOND INTERVALS. THE STEP CONSTANT WQULD BE
3 * 43,1 OR 1@2.

THE NEXT TWQC WORDS ARE RESERVED FOR FUTURE USE.
THEY MUST BE ZERO.

THIS WORD IS SIMILAR TO THE PREVIOUSLY DEFINED ;
STEP WORD. THIS SPECIFIES THE HEAD SETTLE TIMING®
APTER THE HEADS HAVE BEEN STEPPED. EXAMPLE,
SHUGART'S SA 8580 HEAD SETTLE TIME 18 15
MILLISECONDS. THE SETTLE CONSTANT WOULD BE 15 *

THERE IS ONE ENTRY FOR EACH OF

% % % %k ok M ok b % ok % ok ok ok o % % % % % o % ¥ % N o % K N F N F N ¥ R
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EA4C $4d5¢@

EA4E =

EA4E+4D
EA4AF+80
EASG+18401
EAS2+03B3
EAS4+J8030
EASG6+18301

EAS8+4D
EAS59+0d
EASA+1301
EASCHUIOEY
EASE+G080
EA6@+1@31

34.1 OR 512.

AN ASSEMBLER MACRO (DCONF) HAS BEEN PROVIDED TO ASSIST IN
GENERATING THE DPARAM TABLE. THIS MACROS PARAMETERS ARE THE
NUMBER OF TRACKS, THE STEP RATE IN MILLISECONDS, AND THE HEAD
SETTLE TIME IN MILLISECONDS. FOR EXAMPLE:

; SHUGART SA 8508
DCONF 77, 3, 15 :77 TRACKS, 3 MS STEP, 15 MS SETTLE
; SHUGART SA 440
DCONF 35, 40, 19 ;35 TRACKS, 40 MS STEP, 1@ MS SETTLE
NOTE: CAUTION SHOULD BE USED WHEN DEFINING THE DRIVE PARAMETERS.
INCORRECT DEFINATIONS MAY DAMAGE THE FLOPPY DISK DRIVE. MORROW
DESIGNS TAKES NO RESPONSIBILITY FOR DAMAGE THAT OCCURES THRCUGH

*
*
*
L
*
*
*
*
*
*
*
*
*
*
*
*
* THE MISUSE OF THIS MACRO.
*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
L
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iFr {(MAXDM NE @) OR {MAXMF NE 9} sDJPMA PRESENT?

DCONF MACRO TRACKS, STEP, SETTLE

DB TRACKS ;s NUMBER OF TRACKS _
DB e, ;RESET THE CALIBRATED FLAG
DW STEP*341/10 ;STEP TIME
DW @ ;RESERVED FOR FUTURE USE, MUST BE ZERO
DW @ ;RESERVED FOR FUTURE USE, MUST BE ZERO
DW SETTLE*341/10 tHEAD SETTLE TIME
ENDM

DMARAP: DB @, 18*8 ;REVISION &, LENGTH 8¢ BYTES

DPARAM: EQU $ ;DRIVE PARAMETER TABLE |

********iﬁﬂk***********iHP*********iﬂb**********iﬂ”hk***********1HP***;*******

* ) *

* DEFINE 8 INCH DRIVE PARAMETERS ? *

* USE SAS00 PARAMETERS: 77 TRACKS, 8 MS STEP, 8 MS SETTLE . *

*x *

kkhhkhkkkhhhhhhkhhhkhdhhkhhkhhkhkkRkrsr AR Ak hkhkhhkrhhkhkrhhrhkrhrhhkkhhhhhhkhkkidkkxk

DCONF 77, 8, 8 ;DRIVE ¢

DB 77 tNUMBER OF TRACKS

DB 2 :RESET THE CALIBRATED FLAG

DW 8%341/10 :STEP TIME '

DW [ ;s RESERVED FOR FUTURE USE, MUST BE ZERO
DW @ :RESERVED FOR FUTURE USE, MUST BE ZERO
DW 8*341/10 ;HEAD SETTLE TIME

DCONF 77, 8, 8 ;DRIVE 1

DB 77 ;s NUMBER OF TRACKS :

DB a sRESET THE CALIBRATED FLAG

DW 8%341/19 ;STEP TIME

DW 5] ;RESERVED FOR FUTURE USE, MUST BE ZERO
bw % ;sRESERVED FOR FUTURE USE, MUST BE ZERO
DW B8*341/10 ; HEAD SETTLE TIME
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EAG2+4D
EAG3+03
EAb4+16d01
Eas6+00d32
EAG6B+U8{30
EAGA+1G0O1

EAG6C+4D
EAGD+ID
EABE+1341
EATO+3303
ERT2+8337
EA74+1381

BEATO6+28
EATT+98
EATB+ARDG
EATA+BOPD
BATC+U200
EATE+FFO1

EABB+28
EA81+04d
EAB82+ARDH
EAB4+0003
EABG+308d
EA88+FFgd1

EASA+28
EABB+90
EABC+AALAY
EABE+Q009
EA9I+UG24
EA92+FFB1

EA94+28
EA95+00
EA96+ANMY
EA98+4800
EA9A+330A
EA9C+FFI1

DCONFE

DB
DB
DwW
Dw
DwW
Dw

DCONF

DB
DB
DW
DW
DW
Dw

#J15

CBIOS Rev
77, 8, 8
77
@
8*%341/10
3
3
8*341/10
77, 8, 8
77
3
8%341/10
%)
]
8%341/193

ision E for CP/M Version 2.2 - March 4, 1932

;DRIVE 2

; NUMBER OF TRACKS

;RESET THE CALIBRATED FLAG

: STEP TIME .
;RESERVED FOR FUTURE USE, :MUST BE
: RESERVED FOR FUTURE USE, MUST BE
; HEAD SETTLE TIME '

;DRIVE 3

s NUMBER OF TRACKS

; RESET THE CALIBRATED FLAG

;5TEP TIME ;

; RESERVED FOR FUTURE USE, MUST BE
; RESERVED FOR FUTURE USE, MUST BE
; HEAD SETTLE TIME '

khkhhkhkhkrkhkhhhhkhkhkhrkkhkhkhkrthhhkhkhrhkdhkikhktrkhhhhrhbhhkbkhkrkhkdhkrkrAdhkdkhkhhrkhdbkdhtbhhkktd

*

*

* DEFINE 5 1/4 INCH DRIVE PARAMETERS *
* USE TANDON PARAMETERS:

*

4@ TRACKS, 5 MS STEP, 15 MS SETTLE *

*

(122 E 2 R EL S AR RS E SRR 22X R R R X AR R R R R SRR E R LR RS ERE RS S AR RS EEEREEES S

DCONE

DB
DB
DW
DW
DW
DwW

DCONFE

DB
DB
Dw
DW
DW
bW

DCONF

DB
DB
DW
DW
DwW
Dw

DCONF

DB
pB
DwW
DW
D
DW

ENDIF

43, 5, 15
49

%)
5%*341/10
V]

5
15*%341/180
4@, 5, 15
40

5]
5%341/10
3

&
15*341/192
498, 5, 15
42

@
5%341/10
3

)
15*341/19
49, 5, 15
49

@
5%341/10
[

2
15*%341/190

:DRIVE @

;s NUMBER OF TRACKS

; RESET THE CALIBRATED FLAG

; STEP TIME

s RESERVED FOR FUTURE USE, MUST BE
; RESERVED FOR FUTURE USE, MUGT BE
s HEAD SETTLE TIME

;DRIVE 1

t NUMBER OF TRACKS

; RESET THE CALIBRATED FLAG

:STEP TIME

; RESERVED FOR FUTURE USE, MUST BE
;RESERVED FOR FUTURE USE, MUST RBE
s HEAD SETTLE TIME

;DRIVE 2

; NUMBER OF TRACKS

s RESET THE CALIBRATED FLAG

:STEP TIME

; RESERVED FOR FUTURE USE, MUST BE
; RESERVED FOR FUTURE USE, MUST BE
s HEAD SETTLE TIME

;:DRIVE 3

; NUMBER OF TRACKS

s RESET THE CALIBRATED FLAG

;STEP TIME

;RESERVED FOR FUTURE USE, MUST BE
; RESERVED FOR FUTURE USE, MUST BE
; HEAD SETTLE TIME

kdkkhkhkkhhhkhdhhhkhbhkhbhkhkddohkhbhbrrhhrhkrThkhhkAhk Rk AANII X XER R AR T A bk b R kdhkkhbhbhkkh ki

*

*

* CONSCOLE DRIVER ROUTINES. *

ZERO
ZERO

ZERO
ZERO

4ERO
ZERO

ZERO
ZERO

ZEROQ
ZERO

ZERO
ZERO
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EA9E
EA9F
EAA]L
BAAZ

FFFF

aa48
ea4F
1348
8249
3349
J34A
ga4n
ga4cC
234D
JA4E
2348
31348
2333
ggag
gg10
g328

79
E6TF
4F
C3B4EA

I

1 T I VT O [ O 1 O

W wunu

*
ROUTINE USED DEPENDS ON THE VALUE OF CONTYP. POSSIBLE CONTYP *
VALUES ARE LISTED AS FOLLOWS: *
*

CONTYP IS: NOTHING, USED FOR PATCHING TQ PROM'S *
PROVIDE FOR 128 BYTES OF PATCH SPACE *
MULTI 1/0 OR DECISIOw I DRIVER *
2D/B DRIVER *
DIDMA SERIAL PORT *
SWITCHBOARD SERIAL PORT *
NORTH STAR MOTHERBOARD (2 SERIAL + 1 PARALLEL) *
*

*

A % % % * % % % ¥ ¥ *
SNk W

LA AR A A SRS LS SRS RS R R R R R EE L RS I R FEEE SR L E T L YRR R R R R Y

L2 S SRS AR SR R S L s R e LT R  E E E E R T R R R R E EEEE L L]

* *
* THIS ROUTINE IS AN EXPERIMENT TC REDUCE MISSED AND GARBLED *
* CHARACTERS ON CONSOLE OQUTPUT. *
* *

A A RS A RS EE S LR SRSl R ERE RSS2 Rt SRR iR 2R R R R T T R R

IF CONTYP NE 4
COSTRP: MOV A,C ;STRIP PARITY ON CONOUT

ANI 7FH

MOV C,A

JMP CONOouT

ENDIF
LR R L Y S S s S R
* *
* THE FOLOWING EQUATES WILL DEFINE THE DECISION I MOTHER *
* BOARD I1/0 OR THE MULTI 1/0 ENVIRCNMENTS IF NEEDED. *
* *

kA khkkhkdhkdkhdhrhhohhkhhhhkhhkhhhhkhkhkhhhhhkdbhbkdbhbhhkhhkRhkkkhArEhk kA hkrxhhkhk*x

MULTIO EQU (CONTYP EQ 2) OR {LSTTYP GE 2) ;MULTI I/0 BOARD USED?
IF MULTIO ;DEFINE MULTI I/0 ENVIRONMENT

MBASE EQU 48H : BASE ADDRESS OF MULTI I/0 OR DECISION I

GRPSEL EQU MBASE+7 +GROUP SELECT PORT ;

DLL EQU MBASE ;DIVISOR (LSB)

DLM EQU MBASE+1 tDIVISCR (MSB)

IER EQU MBASE+1 s INTERUPT ENABLE REGISTER

CLK EQU MBASE+2 ;WB14 PRINTER SELECT PORT

LCR EQU MBASE+3 :LINE CONTROL REGISTER

MCR EQU MBASE+4

LSR EQU MBASE+5 ;LINE STATUS REGISTER

MSR EQU MBASE+6

RBR EQU MBASE ;READ DATA BUFFER

THR EQU MBASE +TRANMITTER DATA BUFFER

DLAB EQU 344 ;DIVISOR LATCH ACCESS BIT

THRE EQU 28H ¢+ STATUS LINE THRE BIT

CTS EQU 18H ;CLEAR TO SEND

DSR EQU 2gH ;DATA SET READY
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Yogl
204l
2092
3234

ga9a
515232
G649
#2349

3348
2249

2941
3802
0Id4
8288
goLe
oa2a
ga4a
B389

10208
2810
20418

J2a1
2832
oga4
paas

Bo19
Jd2g
Ba4a
381

G204
4fp=1%]

Bl

11 S [ T I 1

o

hnau

W nhu

Wl

DR
WLS3
WLS1
5TB

#0317

EQU
EQU
EQU
EQU

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

[N S

;LINE STATUS DR BIT

; WORD LENGTH SELECT BIT &

;WORD LENGTH SELECT BIT 1 FOR 8 BIT WORD
;STOP BIT COUNT - 2 STOP BITS

; DEFINE MULTI I/0 PORTS ADDRESSES FOR GROUP ZERO

GZERO
DAISYd
DAISY]
SENSESW

DAIS1E
DAISI1

DAISIO
DAISI]

EQU
EQU
EQU
EQU

IF
EQU
EQU
ELSE
EQU
EQU
ENDIF

@
MBASE
MBASE+1
MBASE+1

MULTR3 EQ O
MBASE
MBASE+1

MBASE+1
MBASE

:DAISY INPUT PORTS

:SENSE SWITCHES

+DAISY OUTPUT PORTS ARE DIFFERENT

: FOR DECISION I AND MULTI I1/0.
:THESE TWO ARE THE DECISION I PORTS

; AND THESE ARE THE MULTI 1/0'S.

; DEFINE DAISY & STATUS INPUT BITS

RIBBON
PAPER
COVER
PFRDY
CRRDY
PWRDY
CHECK
READY

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

G1H
g2H
B4H
g8H
198
20H
494
B8dH

sEND OF RIBBON

s PAPER QUT

:COVER OPEN

;PAPER FEED READY

; CARRIAGE READY
;PRINT WHEEL READY

s PRINTER CHECK (ERROR)
sPRINTER READY

; DEFINE DAISY @ STATUS INPUT BITS FOR DIABLO HYTYPE II DRIVER

CRSTRD
PFSTRD
PWSTRD

; DEFINE DAISY & OUTPUT BITS

D9

D1d
D1l
D12

PFSTB
CRSTB
PWSTB
REST

EQU
EQU
EQU

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU

1320H
812H
20401

J1H
@2H
04H
B8H

18H
2Q0H
40H
30H

: DEFINE CLOCK SELECT BITS

RLIFT
PSELECT

; DEFINE MODEM CONTROL REGISTER

EQU
EQU

484
8aH

; CARRIAGE READY
s PAPER FEED READY
;PRINT WHEEL READY

;DATA BIT 9
;DATA BIT 10
;DATA BIT 11
sDATA BIT 12

:PAPER FEED STROBE

s CARRIAGE STROBE

;PRINT WHEEL STROBE

;PRINTER RESTORE (RIBBON LIFT ON MULTI 1/0)

;s RIBBON LIFT
;SELECT (NOT USED BY DIABLO)

BITS
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dag1 = DTRENE EQU 1 :DTR ENABLE
§302 = RTSENB EQU 2 :RTS ENABLE

; DEFINE GROUP SELECT BITS

G831 = sS4 EQU J1lH ;GROUP NUMBER (&-3) !
G2 = Sl EQU B2H :
3083 = SMASK  EQU @3H : !
B384 = BANK EQU B4H
g8a88 = ENINT EQu A8H
g31a = RESTOR EQU 194 s PRINTER RESTORE ON MULTI I/0 :
o2y = DENABLE EQU 20H ;DRIVER ENABLE ON MULTI 1/0 ;
; DEFINE SPECIAL CONSTANTS FOR THE HYTYP II DRIVER i
PPOA = CPERI  EQU 19 ; DEFAULT TO 10 CHARACTERS PER INCH f
PEOd6 = LPERI EQU 6 ;DEFAULT LINES PER INCH
2878 = HINC EQU 128 t HORIZONTAL INCREMENTS PER INCH
@30 = VINC EQU 48 ;s VERTICAL INCREMENTS PER INCH
geaR = NUMTABS EQU 160 s NUMBER OF HORIZONTAL TABS
2409 = MAXCHRS EQU 1924 sMAXIMUM NUMBER OF PRINTER CHARACTERS TO QUEUE '
2639 = MAXRGT EQU 1584 sMAXIMUM CARRIAGE POSITION ?
J@6E = DFRMLN EQU 1190 : FORMS LENGTH TIMES 18 ;
go08 = AUTOLF EQU J ; DEFAULT TO NOIAUTO LINE FEED |
ENDIF '
*****************************************************************
W ]
* CONTYP: 2 MULTI I/0 OR DECISION I CONSOLE DRIVER *
* *

**************************************t**************************

IF CONTYP EQ 2 : |

*************************************************************************

® & & ¢ @ ¢ 0 0 ¢ ¢ ¢ 06 ¢ ¢ 0 0 ¢ o ® & o O

NOTE: IF YOU ARE USING A MULTIQ THEN THE SWITCHES WILL NOT BE
AVAILABLE SO THE BAUD RATE WILL BE TAKEN FROM DEFCON.

* *
* THIS DRIVER ON COLD BOOT WILL INSPECT BITS 1-3 OF THE SENSE *
* SWITCHES. IF THE VALUE FOUND IS IN THE RANGE #-6 THEN THE >
* CONSOLE BAUD RATE WILL BE TAKEN FROM THE RATE TABLE. OTHERWISE *
* THE BAUD RATE WILL BE SET FROM THE DEFCON WORD WHICH IS FOUND *
* JUST BELOW THE REGULAR CBIOS JUMP TABLE. THE STANDARD DIVISOR | *
* TABLE IS GIVEN BELOW. ' * \
* * |
* SENSE SWITCH: 123 (8 = OFF, 1 = ON) * ;
* 208 = 119 * '
* 201 = 399 *
* @le = 1200 *
* 11 = 2400 * |
* 198 = 4800 * :
* 101 = 9609 *
* 118 = 19203 *
* DEFCON = 9600 *
* *
* ]
* *




EAAS

EAAS
EAARA
EAAC
EAMLF
EARL
EAB3

EAB4

EAB7
EAB9
EABB
EABE
EABF
EACL

EAC2

EACS
EACY
EAC9
EACA
EACC

CDD3EA

DB4D
Bl
CAABEA
DB48
E67TF
<9

CDD3EA

DB4D
E620
CABJ7ER
79
D348
co

CDD3EA

DB4D
E691
c8
3EFF
co
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* *
LR AR AL S A AR AR LRSS R R Rt R ax iRt 2R 2R RS2 2R R R L LSS

AhkFk kA kA hkFIAAERAAETA kb hhhbhhhhhdddhhhbdhkhddhddhhdddhddddkdhdddkdidddhkdkddid

* *
* DUE TO ITS LENGTH, THE TTYSET ROUTINE DRIVER IS5 BELOW THE CBQOT *
* CBOOT ROUTINE. ¥
* *

Fhkhkkhhkhhkkhkhkhkhhkhkhhkhkkdbhhkrkhbhkhkdrddddhrk kbbb ddhhkhhkdihhkikkdkkdddkik

hkhkkkhthkhkhhkhkhkhkhdhkhhkhkkhhhkhkkrtkhkkhdhbhkhthhkhkhhkhkhr kb htiod kit thik

* *
* READ A CHARACTER FROM THE SERIAL PORT. *
* *

R Y Y Y R R R R e e A R R I ST

CONIN: CALL  SELCON ; SELECT CONSOLE
CONINl: IN LSR ;READ STATUS REGISTER

ANI DR ;WAIT TILL CHARACTER READY

Jz CONINL

I RBR ;READ CHARACTER

ANI 7FH ;STRIP PARITY

RET
khkkkkkhkkhkkhkkhhkhkthhhrdhhdbhhdbhbhhhhhdhhkddbdhbhdhhkkbddrhrrtdhbrbtrthbhihik
* *
* OUTPUT A CHARACTER TO SERIAL PORT. *
* *

Fhkhkhkhkkkhkhkhkhhkhkkkhkhkhkkhkkkhkhkkkrkhkhdrhkhhkhbhkhkkhkhhhhkhkkkhhkhkhkhhdbdhhkdhddkdiddik

CONOUT: CALL  SELCON ; SELECT CONSOLE
CONOUTL1: IN LSR ;READ STATUS
ANI THRE ;WALT TILL TRANSMITTER BUFFER EMPTY
Jz CONOUT1
MOV A,C ; CHARACTER IS IN (C)
ouT THR ;OUTPUT TO TRANSMITTER BUFFER
RET
drkdkhkhkkhkhhhkxhkdhhkhdhhrthhkhhrhkhdbhkkhhkkkkhkdhkhkhhkhkrhkkehkhkhkhhkkhkhhkrhkhdhkhhhikih
* *
* RETURN SERIAL PORT STATUS. RETURNS ZERO IF CHARACTER IS NOT *
* READY TO BE READ. ELSE RETURNS 255 IF READY. *
* *

LESE SRR AR L XSRS R R ARt R A2 2222 2222222 RE RS L L]

CONIST: CALL SELCON : SELECT CONSOLE
IN LSR ' ; READ STATUS REGISTER
ANI DR
RZ iNO CHARACTTER READY
MVI A,OFFH ;CHARACTER READY
RET
ENDIF ;MULTI 1/0 OR DECISION I
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*****************************************************************I
* * -

* CONTYP: 3 2DB CONSOLE DRIVER *
* *

*****************************************************************

IF CONTYP EQ 3
CONOUT: JMP FpCOUT ; CONSOLE QUTPUT
CONIN: JMP FBCIN ;CONSOLE INPUT

CONIST: CALL FDTSTAT ; CONSOLE STATUS
MVL A, BFFH
RZ
INR A
RET

ENDIF :12DB

*****************************************************************
* *

* CONTYP: 4 DJDMA COHSOLE DRIVER x
* *

*****************************************************************

IF CONTYP EQ 4

COROUT: LXI H, DMCHAN
MVI M, SEROUT i COMMAND FOR SERIAL QUTPUT
INX H

@
®
®
@
®
®
®
®
®
®
® _ MOV M,C
®
®
[ J
®
®
@
@
®
®
|

JMP DOCMD

CONIN: LXI H, SERIN+1 ;SERIAL INPUT STATUS
XRA B

CIl2: CMmp M iWAIT TILL 40H DEPOSITED AT 3FH :
JZ Ciz \
MOV M,Aa iCLEAR STATUS
DCX H ;POINT TO INPUT DATA
MVI A, 7FH :FOR MASKING QUT PARITY
ANA M
RET

CONIST: LDA SERIN+1 ;PICK UP SERIAL INPUT STATUS
ORA A
RZ ;1F ZERO THEN NO CHARACTER READY
MVI A,dFFH iSET CHARACTER READY :
RET |
ENDIF

*************************************************************************
* *®
* CONTYP: 5 SWITCHBOARD AS SERIAL CONSOLE *
& ) *
*********************************************************************t***

.Occooooooo-oooo.ocnn
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|
|
l
|

IF CONTYP EQ 5
SWBASE EQU g BASE OF THE SWITCHBOARD
CONIST: IN SWBASE+2 ;GET THE FIRST PORTS STATUS

ANT 4 :MASK THE DATA READY BITS

RZ . RETURN CONSOLE NOT READY

MVI A, 0FFH
TTYSET: RET ,NULL TERMINAL INITIALIZATION
CONIN: IN SWBASE+2 :GET SWITCHBOARD STATUS

ANT 4 :TEST FOR DATA READY

JZ CONIN

IN SWBASE :GET A CHARACTER

ANI TFH sSTRIP OFF PARITY

RET ,
CONOUT: IN SWBASE+2 :CHECK STATUS

ANI 8 *WAIT TILL OUTPUT BUFFER EMPTY

JZ CONOUT

MOV A,C sWRITE A CHARACTER

OUT SWBASE

RET

ENDIF
*************************************************************************
* +*
* MULTIO/WUNDERBUSS GROUP SELECT ROUTINES | *
¥* : *

*************************************************************************

IF (CONTYP EQ 2) OR (LSTTYP GE 2) ;NEED GROUP SELECT ROUTINES?
EACD 3A44EA SELG@: LDA GROUP : SELECT GROUP ZERO
EADJ D34F OUT GRPSEL :
EAD2 C9 RET
EAD3 3A44EA SELCON: LDA GROUP : SELECT CONSOLE GROUP
EAD6 F681 ORI CONGRP
EAD8 D34F ~ ouT GRPSEL
EADA C9 RET
EADB 3A44EA SELRDR: LDA GROUP : SELECT READER/PUNCH GROUP
; EADE F602 ORI 5-LSTGRP ;USE 'OTHER' SERIAL PORT
i EAE@ D34F OUT GRPSEL
EAE2 C9 RET |
EAE3 3A44EA SELLST: LDA GROUP s SELECT PRINTER GROUP
EAE6 F603 ORI LSTGRP
EAES D34F ouT GRPSEL
EAEA C9 RET
ENDIF
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EAEB
EAEC

EAED

EAEE
EARY

EAF2

EAF3

EAF3

EAF4

%1%
14

F2EA
F3EA
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khhhkkhhhkhhkhhhkdhhhdhhthhrhhhdhhhhdhhhkrthdhrthhhhhhddhhkdhhhhkhhkhhhhhhikn

THE FOLLOWING BYTE DETERMINES IF AN INITIAL COMMAND IS TO BE
GIVEN TO CP/M ON WARM OR COLD BOOTS. THE VALUE OF THE BYTE IS
USED TO GIVE THE COMMAND TO CP/M:

1
2
3

*
*
*
*
*
o
*
*
*
*
*

g uun

NEVER GIVE COMMAND.

GIVE COMMAND ON COLD BOOTS ONLY.

GIVE THE COMMAND ON WARM BOOTS ONLY.
GIVE THE COMMAND ON WARM AND COLD BOOTS.

% % % % ¥ % % N *

LA A A RS AR AR E R R SR T R L R R R R g A L e ]

AUTOST: DB % sREVISION £ STRUCTURE

DB 1623 - (LOW $) ;THE REST OF THE PAGE IS USED FOR
AUTOFLG: DB 4 sAUTO COMMAND FEATURE ENABLE FPLAG
COLDMES : DW COLDCM ;POINTER TO THE COLD START COMMAND
WARMES: DW WARMCM ;POINTER TO THE WARM START COMMAND

1982

THIS STUFFE

*hhkhkhkhkkhkhhhkhhkhkhkhhkkhikhhhhkrhkhhhrhkhhkddhhkhkhhhkhkhkhhhkhkhhhkhhkkhkhkbrhrtrrh ik

%
* IF THERE IS A COMMAND INSERTED HERE, IT WILL BE PASSED TO THE *
* CCP 1IF THE AUTO FEATURE IS ENABLED. FOR EXAMPLE: *
* *
* COLDCM: DB COLDEND=-COLDCM *
* DB *MBASIC MYPROG® *
* COLDEND EQU $ *
* &
* WILL EXECUTE MICROSCFT BASIC, AND MBASIC WILL EXECUTE THE *
* "MYPRCG" BASIC PROGRAM. NOTE: THE COMMAND LINE MUST BE IN *
* UPPER CASE FOR MOST COMMANDS. *
* *
EE R A A X R LA AR R R X TR EE LR EE LR R R R g g g g g g e g R T T VY M T g S A N e
COLDCM: DB COLDEND=-CQLDCM ;s LENGTH OF COLD BOOT COMMAND
DB .t ;COLD BOOT COMMAND GOES HERE
COLDEND EQU $
WARMCM: DB WARMEND~WARMCM ;LENGTH OF WARM BOQT COMMAND
DB e ;WARM BOOT COMMAND GOES HERE
WARMEND EQU $

*f***********************************************************************

* % % ¥ F ¥ F N ¥ O ¥

AT THE FIRST PAGE BQUNDRY FOLLOWING THE CBIOS WE HAVE A SERIES OF

POINTERS THAT POINT TO VARIOUS INTERNAL TABLES. AT THE START OF
EACH OF THESE TABLES WE HAVE A REVISION BYTE AND A LENGTH RBYTE.

THE REVISION BYTE IS THE CURRENT REVISION NUMBER FOR THAT

PARTICULAR STRUCTURE AND THE LENGTH BYTE IS THE LENGTH OF THAT
STRUCTURE. THIS LENGTH DOES NOT INCLUDE THE REVISION BYTE NOR

THE LENGTH BYTE ITSELF.

REVISION DESCRIPTION
E.J 1 AND 2 DEFINED

¥ % % % % o & F ¥ % ¥
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EAF4

EBOO
EB@1
EB&2
EBG4

EBJG

EBZS
EB@A

EA
35
32EA
JFEA

4CEA

EBEA
Aoag

2)

1)

2)

3)

4)

5)

*o¥ % ox X F N ¥ % B N X X X % ¥ X % F % % N ¥ * X ¥

E.3 THIS TABLE IS MOVED TO A PAGE BOUNDRY
E.3 g, 3 AND 4 DEFINED

THE POINTERS DEFINED SO FAR ARE AS FOLLOWS:

#4423 CBIOS Revision E for CP/M Version 2.2 - March 4, i
|
|
|
!
i
)
|

HIGH BYTE IS THE PAGE NUMBER OF THE CBIOS. LOW BYTE IS
THE CBIOS REVISION NUMBER. USED TO DETERMINE POINTER
STRUCTURE.

THIS POINTS TO THE DRIVE CONFIGURATION TABLE.

THIS POINTS TO THE I1/0 CONFIGURATION BYTES FOR THE SERIAL
DRIVERS. £EG, THE CONSOLE, PRINTER, READER, AND PUNCH
DEVICES.

THIS POINTS TO THE DRIVE PARAMETER TABLE FOR DJDMA FLOPPY
DISK DRIVES. IF NC DIJDMA IS PRESENT THEN THIS POINTER IS
NULL {g).

THIS POINTS TC THE AUTOSTART COMMAND STRUCTURES. USED TO
AUTOMATICALLY INVOKE A COMMAND ON COLD OR WARM BOOT

THIS WILL BE A NULL {©) POINTER. IT MARKS THE EKD OF THE.
TABLE.

IF $ GT BIOS+256 : TEST FOR CODE OVERLAP

'Fatal error, pointer table placement.'

ELSE

DS BIOS+256-5 : START AT A PAGE BOUNDRY

ENDIF

DB HIGH ($-1) ;CBIOS PAGE NUMBER

DB REVNUM ;CBIOS REVISION NUMBER

DW DRCOWF ;DRIVE CONFIGURATION TABLE POINTER
DW IOCONF ;1/0 CONFIGURATION TABLE POINTER

IF (MAXDM NE ©) OR (MAXMF NE 0) ;DIDMA PRESENT?

DwW DMARAP ;DRIVE PARAMETER TABLE PQINTER
ELSE

DW @

ENDIF

DW AUTOQST s AUTO COMMAND STRUCTURE POINTER
DwW g sEND OF TABLE MARKER

282

*

% ok b O % b 3 % b % % F % % % % F F F # % # W

*********‘k*************1\'**'k*************************************:********

*************************************************************************

NOTE

ok % F F % * ¥ %

THE FOLLOWING CODE PERFORMS THE MAPPING OF LOGICAL TQO PHYSICAL
SERIAL 1/0 DEVICES. THE PHYSICAL ENTRY POINTS ARE CONIN, CONOUT
CONIST, RDRIN, PUNOUT, LSTQUT, AND LSTOST. THESE ENTRY POINTS
ARE MAPPED VIA THE INTEL STANDARD 1I/0 BYTE {IOBYTE) AT LOCATION 3
IN THE BASE PAGE TC THE LOW LEVEL DEVICE DRIVERS.

A NAMING CONVENTION HAS BEEN CHOSEN TO REDUCE LAREL

COLISIONS. THE FIRST THREE CHARACTERS OF A NAME INDICATE THE
DEVICE DRIVERS NAME, THE FOLLOWING THREE CHARACTERS INDICATED THE

I

oKk Ok 4 R oA ok * % ¥
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*
*
*
*
*
*
*
*
*
*
x
*
*
*
*
*
*
&«
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

****************************************

FUNCTION PERFORMED BY THAT PARTICULAR DEVICE ROUTINE. THE DEVI¢E
NAMES ARE DEFINED AND DESCRIBED IN THE "“AN INTRODUCTION TO CP/M.
FEATURES AND FACILITIES" MANUAL IN THE SECTION ON THE STAT
COMMAND AND IN THE “"CP/M INTERFACE GUIDE" IN THE IOBYTE SECTION.
THE DEVICE FUNCTION POSTFIXES ARE AS FOLLOWS.

DEVSET INITIAL DEVICE SETUP AND INITIALZATION

DEVIN READ ONE CHARACTER FROM THE DEVICE

DEVOUT WRITE ONE CHARACTER TO THE DEVICE

DEVIST RETURN THE DEVICE CHARACTER INPUT READY STATUS
DEVOST RETURN THE DEVICE CHARACTER OUTPUT READY STATUS

THE SETUP ROUTINE INITIALIZES THE DEVICE AND RETURNS. THE INPUT
ROUTINE RETURNS ONE CHARACTER IN THE A REGISTER (PARITY RESET).
THE OUTPUT ROUTINE WRITE ONE CHARACTER FROM THE C REGISTER. THE
INPUT STATUS ROUTINE RETURNS IN THE A REGISTER A & IF THE DEVICE
DOES NOT HAVE A CHARACTER READY FOR INPUT FOR &FFH 1IF A CHARACTER
IS READY FOR INPUT. THE QUTPUT STATUS ROUTINE RETURNS IN THE A
REGISTER A © IF THE DEVICE 1S NOT READY ACCEPT A CHARACTER AND A
JFFH IF THE DEVICE IS READY. THE INPUT AND QUTPUT ROUTINES
SHOULD WAILIT UNTILL THE DEVICE I8 READY FOR THE DESIRED OPERATION
BEFORE THE DOING THE OPERATION AND RETURNING.

NOT ALL QF THESE FUNCTIONS NEED TO BE IMPLEMENTED FOR ALL THE
DEVICES. THE FOLLOWING IS A TABLE OF THE ENTRY POINTS NEEDED FOQOR
EACH DEVICE HANDLER. ;

DEVICE SETUP INPUT QUTPUT INPUT QUTPUT

NAME STATUS STATUS
CON s CONIN CONOUT CONIST
RDR: RDRIN RDRIST ;
PUN: PUNOQUT i
LST: LSTOUT LSTOST .
TTY : TTYSET TTYIN  TTYOUT TIYIST TTYOST
CRT: CRTSET CRTIN CRTOUT CRTIST CRTOST
ucl: UCISET UC1IN  UCLOUT UCLIST
PTR: PTRSET PTRIN PTRIST
URL: URISET URLIN UR1IST
URZ2: UR2SET UR2IN UR2IST
PTP: PTPSET PTPOUT
UP1: UP1SET UP10UT i
UP2: UP2SET UP20UT

|
LPT: LPTSET LPTOUT LPTOST !
UL1: UL1SET UL1QUT UL10OST .

THE CONIN, CONOUT, CONIST, RDRIN, RDRIST, PUNOUT, LSTOUT, AND
LSTOST ROUTINES ARE THE LOGICAL DEVICE DRIVER ENTRY PQINTS
PROVIDED BY THIS DEVICE MAPPER. THE OTHER ENTRY NAMES MUST BE
PROVIDED BY THE PHYSICAL DEVICE DRIVERS.

**************t*****************
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EB1B
EBlE
EB24d
EBR22
EB24

EB26
EB29
EB23
EB2B

ERZ2E
EB39
EB31
EB33
EB34
ERB35
EB36
EB37
EER38
EB39

EB3A
EB3C
ER3E
LRBAF
EB41

£B42
EB44
EB46
EB49
EB4B
ER4D
EB530
EB51
EB53

EB54
EB56
EBS3
EBS5B
EBSC
EBSE

EB5F
EB62
EBGS
EBG6
EB69
EB6A
EB6C
EB6F
EB71
EB74
EB76

CD26EB
3FER
IFEB
3AEB
3AEB

3A3349
a7
lp
C229EB

E6Q6
S5F
1689
El
19
7E
23
66
6F
ES

DBJ2
E6849
c8
3EFF
c9

Deag2
E648
CA42EB
DBJ5
E6pl
CA49EB
79
D389
C9

DB&2
E6Bd
CAS4EB
79
D331
Cc9

CD54EB
3AB5ER
3D
3285EB
CcB
3E4E
3285EB
GED3
CD54EB
DB#2
Ec4d

REDIR:
REDIRY:

REDIR1:

DIAOST:

OKIOST:

QKOUT 3

OKOUT1:

DIOUTA:

DIOUT:

DIQUTB:

$U26

CALL
W
DwW
DW
Dw

LDA
RLC
DCR
JNZ

ANI
MOV
MVY
POP
DAD
MoV
INX
MOV
MOV
PCHL

IN
ANI
RZ
MVI
RET

IN
ANI
Ja
IN
ANI
JZ
MOV
ouUT
RET

IN
ANI
JZ
MOV
ouT
RET

CALL
LDA
DCR
STA
RNZ
MVEI
STA
MVI
CALL
IN
ANI

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

REDIR

OKIOST
QKIOSsT
DIAQST
DIAOST

IOBYTE

E
REDIR®D

1198
E,A
D,d

Crmprpox
=

- e

R

891

A,3FFH

2

8
OROUT
5

1
OKROUT1
A,C

g

2

80H
DIOCUTA
A,C

1

BIOUTA
COUNT
A
COURT

A,78
COUNT
C,AETX
DIOUTA
2

43H

IOBYTE: 76543210 |

;L8T: = TTY: BOXEXAAX
;LS8T: = CRT: PIXXXXXX
sLST: = LPT: L EAXAKXXX
:LST: = UL1l: 1 IXXXXXX

iGET THE INTEL STANDARD IOBYTE
;SHIFT THE NEXT FIELD IN
; BUMP THE SHIFT COUNT

sMASK THE REDIRECTION FIELD
sMAKE THE WORD TABLE QFFSET

iGET THE TABLE BASE
:OFFSET INTO OUR TABLE :
;LOAD THE LOW LEVEL I/0 ROUTINE POINTER

EXECUTE THE LOW LEVEL I/O DRIVER
;WAIT UNTIL READY

:OK NOW

;WAIT UNTIL READY

; BUFFER FULL?

;OUTPUT THE CHARACTER

:OUTPUT FROM PTR~-GET STATUS

;QUTPUT THE CHARACTER

;OUTPUT THE CHARACTER

; INPUT FROM DIABLO
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EB78 CA74EB Jz DIOUTB | |
EB7R DBO1 IN 1 | | @
EB7D E67F ANI 7FH ;STRIP PARITY i |
EB7F FEfi6 CP1 AACK '
EB81 C274ER JNZ DIOUTB .
EB84 C9 RET
EB8S5 32 CQUNT: DB 58 | .

*************************************************************************

* *

* CONTYP: 1 BLANK SPACE FOR CONSOLE DRIVER * '.

* * !

* THE DRIVER ENTRIES CONOUT, CONIN, CONIST ARE DEFINED IN THE CP/M * | "

* ALTERNATION GUIDE. EG. INPUT PARAMETERS ARE IN REGISTER C AND' * Z

* RESULTS ARE RETURNED_IN REGISTER A. THE TTYSET ROUTINE IS USED * '

, FOR INITIALIZATION CODE. IT SHOULD EXECUTE A RET WHEN COMPLETE . * ®

* * .

* THE TTYSET ROUTINE CQULD BE PLACED JUST BELOW THE CBOOT RQUTINE. * i

. THIS SPACE (BELOW CBOOT) IS RECYLED FOR USE AS A Dlok BUFFER * ®

* AFTER CBOOT IS DONE. *

* *

************************************************************************* i .

IF CONTYP EQ 1 tUSER DEFINED IO AREA
TTYSET EQU $ s CONSOLE INITIALIZATION ®

CONOUT EQU ; CONSOLE OUTPUT

$
CONIK  EQU $ ;CONSOLE INPUT .
CONIST EQU $ ; CONSOLE INPUT STATUS

$

CONYTP: 6 NORTH STAR

THE FOLLOWING CODE IMPLEMENTS THE NORTH STAR CONSOLE I/0 SYSTEM!
THIS SYSTEM IS FOR USERS WHO PURCHASE A MORROW DESIGNS DISK
SYSTEM TO REPLACE THEIR NORTH STAR DISK SYSTEM. THE MAPPING OF
THE LOGICAL TO PHYSICAL ENTRY POINTS IS PERFORMED AS FOLLOWS:

DEVICE NAME LEFT RIGHT PARALLEL
SERIAL SERIAL PORT

TTY: CRT: UCl:
TTY: PTR: UR1:
TTY: PTP: UPl:
TTY: CRT: UL1l:

READER RDR:
PUNCH PUN:
LISt L8T:

|1 T (I

FOR EXAMPLE, TO USE A PRINTER CONNECTED TO THE RIGHT SERIAL PORT,
USE THE CP/M COMMAND: -

*
¥

*

¥

*

%*

*

*

*

*

*

* CONSOLE CON::
*

¥

¥*

*

X

*

*

* STAT LST:=CRT:
*
*

LIKEWISE, TiHE CP/M COMMAND "STAT LST:=ULl:" IS USED IF YOU HAVE. A

@
®
®
®
L 4
@
@
@
o
®
® ENDIF :USER 10
L
®
@
@
|
[
®
o
@
@
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*

NSLDAT
NSLSTA

NSRDAT
NSRSTA

NSSTBRE
NSSRBR

NSLIN1
NSRIN1

NSLIN2
NSRINZ

NSPDAT
NSPSTA

NSPRBR

#28

IF

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQYU

EQU

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982 !

* PRINTER CONNECTED TO THE PARALLEL PORT.

CONTYP EQ 6

[ [T %)

B b

GCEH
YCER

37H
374

*
*

*************************************************************************

;USE NORTH STAR I/Q?

;LEFT SERIAL PORT DATA PORT
;LEFT SERIAL PORT STATUS PORT

sRIGHT SERIAL PORT DATA PORT
;RIGHT SERIAL PORT STATUS PORT

i TRANSMITTER BUFFER EMPTY STATUS BIT

;RECIEVER

BUFFER READY STATUS BIT

SEE THE 8251 DATA SHEETS FOR MORE
;  CONFIGURATION INFORMATION.

i LEFT SERIAL PORT INITIALIZATION ¥ 1
s RIGHT SERIAL PORT INITIALIZATION # 1

;76543219
;110961119
-3 €.0.6.¢.9.4%]%]
P XAAAKXDL
; XXXXXX19
pesesoail
P XXX XBEKX
§ XXXX@B1XX
 XXXK18XX
FXXXX11XX
? XXXBYXXX
F XXX IXXXX
F XXX AXKK
XX ] XXKXX
7 GAXXHXKX
3 B LXXNXX
F 1OAXXXXXX
P LIXXXXXX

BIT DEFINATIONS
DEFAULT CONFIGURATION
SYNCHRONOUS MODE

1X CLOCK RATE

16X CLOCK RATE

64X CLOCK RATE

5 BIT CHARACTERS

6 BIT CHARACTERS

7 BIT CHARACTERS

8 BIT CHARACTERS

PARITY DISBABLE

PARITY ENABLE

ODD PARITY GENERATION/CHECK
EVEN PARITY GENERATION/CHECK
INVALID -

1 STOP BIT

1.5 STOP BITS

2 STOP BITS

s LEFT SERIAL PORT INITIALIZATION $ 2
$RIGHT SERIAL PORT INITIALIZATION # 2

;765432189
180110111
§XXXHXNN1
 XXXXXL1X
FXXXAXIXX
F XXX XXX
s XAXIXXXX
F XX IXXXXX
P XIXXX AKX
7 1XX00XNX

s PARALLEL
: PARALLEL

:RECIEVER

BIT DEFINATIONS .
DEFAULT CONFIGURATION

ENABLE TRANSMITTER

ASSERT DTR* ,

ENABLE RECIEVER.

SEND BREAK CHARACTER, TXD LOW
RESET PE, OE, FE ERROR FLAGS
ASSERT RTS*

INTERNAL RESET

ENTER HUNT MODE (FOR. SYNC)

DATA PQRT
STATUS PORT

BUFFER READY STATUS BIT




! :
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NSPTBE EQU 2 ; TRANSMITTER BUFFER EMPTY | STATUS BIT

HSRAM EQU gCcarn i NORTH S5TAR MEMORY PARITY:PORT,
: SET TO ## FOR NO NORTH STAR RAM

********************************************i****************************

* *
* LEFT SERIAL PORT ROUTINES. USE TTY: DEVICE. : *
* : *

LA AR 2 AR RS AR L R R R RRRSRRRZAS IR SRR RERRS SRR ERREEEE R SR LS

TTYIN: :READ A CHARACTER : _

IN NSLSTA ! i

ANI NSSRBR ; !

JZ TTYIN ;WAIT TILL A CHARACTER IS READY I

IN NSLDAT sGET THE CHARACTER : , |

ANI 7FH ; STRIP PARITY ' | |

RET | i |
TTYOUT : ;WRITE A CHARACTER ! |

IN NSLSTA : |

ANI NSSTRE : : |

JZ TETYOUT ;WAIT TILL THE BUFFER IS EMPTY :

MOV A cC ;WRITE THE CHARACTER - : |

ouUT NSLDAT ;

RET !
TTYIST: ; RETURN INPUT BUFFER STATUS

IN NSLSTA i

ANI NSSRER

RZ : RETURN NOT READY : :

MVI A, 9FFH j |

RET sTHERE 1S A CHARACTER READY |
TTYOST : ; RETURN OUTPUT BUFFER STATUS |

IN NSLSTA | !

ANI NSSTBE : |

RZ ; RETURN NOT READY i i

MV1 A, @FFH !

RET ; RETURN READY ' !
*****************************************************************é******* i
* : * |
* RIGHT SERIAL PORT ROUTINES. USE CRT:, PTR:, AND PTP: DEVICES. | * |
* : x !

|
|

*************************************************t***********************

CRTIN: ; READ A CHARACTER ;
PTRIN: |
IN NSRSTA |
ANI NSSRBR 3
JZ CRTIN sWAIT TILL A CHARACTER IS READY .
IN NSRDAT ;GET THE CHARACTER ; |
ANI 7FH :STRIP PARITY ' |
RET _ !



'___——m
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CRTOUT ;WRITE A CHARACTER
PTPOUT:
IN NSRSTA
ANI NSSTBE
JZ CRTOUT ;WAIT TILL THE BUFFER IS EMPTY
MOV A,C ;WRITE THE CHARACTER
ouT NSRDAT
RET
CRTIST: :RETURN INPUT BUFFER STATUS
PTRIST: :
IN NSRSTA |
ANI NSSRBR |
RZ ;RETURN NOT READY |
MV A, OFFH :
RET ;THERE 1S A CHARACTER READY |
CRTOST: :RETURN OUTPUT BUFFER STATUS
IN NSRSTA
ANI NSSTBE ' :
RZ ; RETURN NOT READY -
MV I A,QFFH :
RET :RETURN READY : i
*****************************************************************+******* I
* * 1
* PARALLEL PORT ROUTINES. USE UCl:, URl:, UR2:, UPl:, UP2:, LPT:, * :
* AND ULl: DEVICES. ' * ;
* *® .

***************************'k**********************************‘k**********

UCLIN: :READ A CHARACTER

URLIN:

UR2IN:
iN NSPSTA
ANI NSPRBR | |
J7 UCLIN $WAIT TILL A CHARACTER IS READY |
iN NSPDAT ;GET THE CHARACTER |
PUSH PSW |
MVI A, 30H ;RESET THE PARALLEL INPUT FLAG '
ouT NSPSTA
POP PSW
ANI 7FH ; STRIP PARITY
RET

UC10UT: ;WRITE A CHARACTER

UP1OUT:

UP20UT:

LPTOUT

UL1OUT: , |
IN NSPSTA : |
ANI NSPTBE : ;
JZ UC1oUT ;WAIT TILL THE BUFFER IS EMPTY
MVI A, 20H ;RESET THE PARALLEL OUTPUT FLAG
OUT NSPSTA '
MOV A,C :WRITE THE CHARACTER, STROBE BIT 7

F
\
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NSPOUT: ORI aad

Qut NSPDAT

ANI 7FH

QUT NSPDAT

ORI 80H

ouT NSPDAT

RET
UCLIST: ;RETURN INPUT BUFFER STATUS
UR1IST:
UR2IST:

IN NSPSTA

ANIL NSPRER

RZ s RETURN NOT READY

MVI A, OFFH

RET s RETURN READY
LPTOST: sRETURN OUTPUT BUFFER STATUS
ULIOST:

IN NSPSTA

ANT NSPTBE

RZ ; RETURN NOT READY

MVI A, dFFH

RET ; RETURN READY

ENDIF ;NORTH STAR 1/0 CONFIGURATION

hkkkhkhkkhdhkhkkhkhkhkhkhdohhkhhhkhkhhkkhohkhdohrhthkhhdkhhdhkhkrkhhkhrkrhdhrdhkhhhkihhhhhdhrd

* % ¥ ok % ok % % ¥ ¥ F * %

ke hkhhhhdehhhhkkkhbhbhhkhhbrrhhkhhhhhhhkhhhhhhrhhhrhkkhhhhhhhhhhhkbhkhadhdbhkrkoksd

LS8T: DEVICE DRIVER ROUTINES.

ROUTINE USED DEPENDS ON THE VALUE OF LSTTYP. POSSIBLE LSTTYP
VALUES ARE LISTED AS FOLLOWS:

LSTTYP IS: NOTHING, USED FOR PATCHING TO PROM'S
PROVIDE FOR 128 BYTES OF PATCH SPACE
MULTIO SERIAL, KO PROTOCOL

MULTIO SERIAL, CLEAR T¢ SEND PROTOCOL
MULTIO SERIAL, DATA SET READY PROTOCOL
MULTIO SERIAL, XON/XOFF PROTOQCOL !

Db o N R

*
*
*
*
*
*
*x
o
*
*
L]
*
*
*

T X E T T T TR I TR F PR R FEFEYEYEIISE I RSS2SR 2 82 s 2 2 R 2 R 4 s 2 2 2ttt sttt th h

* ok %k k¥ ¥ A F A A ¥ F

LSTTYP: 1 BLANK SPACE FOR PRINTER DRIVER

THE DRIVER ENTRIES LSTOUT AND LSTOST ARE DEFINED IN THE CP/M

ALTERNWATICON GUIDE. EG. INPUT PARAMETERS ARE IN REGISTER C AND
RESULTS ARE RETURNED IN REGISTER A. THE LSTSET ROUTINE IS USED
FOR INITIALIZATION CODE. IT SHOULD EXECUTE A RET WHEN COMPLETE.

THE LSTSET ROUTINE COULD BE PLACED JUST BELOW THE CBOOT ROUTIHNE.
THIS SPACE (BELOW CBQOT)} IS RECYLED FOR USE AS A DISK BUFFER
AFTER CBOQT IS DOKNE.

% % % % % ¥ * F % % ¥
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ER86
EB89
EBBC
EBSE
EB91
EB94
EB97
EB9A
EB9D
EBAG
EBAL
EBA4
EBA7

EBAA
EBAD
EBAE
EBB1
EBB4
EBB7
EBB3
EBBY
EBBA
EREB
EBBC
EBBF
EBCH
ERC2
EBCS
EBCS8

218006
CDF2EB
3EC3
200808
323533
21E3EA
220199
2136DC
223683
AF
32F6F4
3220ED
32F2F4

JADRER
B7
21EEEA
CAB7EB
21FAEA
5E

23

56

1A

3C
212704
4F
(61543%]
CDEGEE
3ADBEB
B7

*************************************************************************

1982

IF LSTTYP EQ 1
LSTSET EQU S sPRINTER INITIALIZATION
LSTOUT EQU s :PRINTER OUTPUT
LSTOST EQU S :PRINTER OUTPUT STATUS

JMP 3

DS 125

ENDIF - ;USER 10O
R L e e  E E R X222 223X SRS 2 R R 222 22 2 £ 024 & & & 2 2
* *
* L8TTYP: 2, 3, 4, OR 5 SERIAL PRINTER, MULTI PROTOCOL *
* * H

Ahkkhkhkdhkbkhkhdbddkkhhhhhrrtdhhkkhkhrhdbkhhbthkrhhkhhdbbhbrhkhhhhdhhhhrkhkkbhhsx

* CODE REMOVED

R R R R N Y 2 2222 2222233232222 2 2 R R R LA ELER SRR SR LR L 1 L2 &

*
GOCPM IS THE ENTRY POINT FROM COLD BCOTS, AND WARM BOOTS. IT *
INITIALIZES SOME OF THE LOCATIONS IN PAGE @, AND SETS UP THE *
INITIAL DMA ADDRESS (80H). *
*
*

% ok % %

khkhdhhhthhkrkhhhhhhkhkhkkhhrkhhbhkhkhhhhkhkhdhhkhdhhdtkhbhdhhbhhhbbhhkbhrhrdhi

GOCPr: LXI
CALL
MVI
S5TA
STA
LXI
SHLD
LXI
SHLD
XRA
STA
STA
STA

LDA
ORA
LXI
JZ
LXT
CLDCMND : MOV
INX
MOV
LDAX
INR
LXI
MOV
MVI
CALL
LDA
ORA

H, BUFF
SETDHMA
A, {(JMP)
WBOT
ENTRY
H,WBOOTE
WBOT+1
H,BDOS+6
ENTRY+1
A

BUFSEC
BUFWRTHN
ERROR

CWFLG

A

H, COLDMES
CLDCHMND
H,WARMES
EM

B,d
MCVBYT
CWFLG
A

;SET UP INITIAL DMA ADDRESS
;INITIALIZE JUMP TO WARM BOOT

; INITIALIZE JuMP TO BDOS

;SET UP LOW MEMORY ENTRY TO CBICS WARM BOOT

;SET UP LOW MEMORY ENTRY TQ BDOS

tA <= @&

: SET BUFFER TO UNKNOWN STATE
; SET BUFFER KNOT DIRTY FLAG
;CLEAR RUFFER ERROR FLAG

:GET COLD/WARM BOOT FLAG
;POINTER TO INITIAL COLD COMMAND
;:POINTER TO INITIAL WARM COMMAND

:DC ONE LEVEL OF INDIRECTION

;GET COMMAND LENGTH

;RBUMP LENGTH TO INCLUDE LENGTH BYTE ITSELF
; COMMAND BUFFER (INCLUDES LENGTH BYTE)

; SET UP FOR BLOCK MOVE

;MOVE COMMAND TO INTERNAL CCP RBUFFER
:FIGURE OUT WHETHER OR NOT TO SEND MESSAGE
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EBC9
EBCC
EBCF
EBD@
EBD1
EBD4
EBD5S
EBDS8

EBDB

ERBDC
EBDF
EBE1

EBE4
EBEG
EBES
EBEB

EBEE
EBEF

EBFY

ERF3
EBF4
ERFD
EBF8

EBRF9
EBFA
EBFB
EBFE

3AEDEA
CADUJEB
iF
iFr
3ad480
4F
DADID4
C3a3D4

ag

310681
3EdL
32DBEB

2608
2E08
CDGJEE
D2B6ER

76
817

C3DCEB

151%)
o9
22ERF4
c9

647
69
2271ED
Cc9

LDA AUTOFLG
JZ CLDBOT
RAR
CLDBOT: RAR
LDA CDISK :JUMP TO CP/M WITH CURRENTLY SELECTED DISK IN C
MOV C,A
JcC CCP :ENTER CP/M, SEND MESSAGE
JMp CCP+3 ; ENTER CP/M, NO MESSAGE
CWFLG: DB @ ; COLD/WARM BOOT FLAG

dhkddkhkdkdkhkkhkhkhkhhkhkhkkhkhkhthhkhrhkbhkhkhkhkirkhkhkhkhkhhhhkhhkkbhohkrdbhhkbhhkhhhkt kit

WBOOT LOADS IN ALL OF CP/M EXCEPT THE CBIOS, THEN INITIALIZES
SYSTEM PARAMETERS AS IN COLD BOOT. SEE THE COLD BOOCT LOADER
LISTING FOR EXACTLY WHAT HAPPENS DURING WARM AND COLD BOOTS.

* & 4 * *

whkhkkkRAI ARk hkhkThkhkkrkhhkhkhhkhhkhkhFhkhrhhhdrhbhhkhorhkkrrrhkrxhkkhkkhkihhhhr

WBOOT : LXI SP,TPA :8ET UP STACK POINTER
MV1 A,l
5TA CHELG s SET COLD/WARM BOOT FLAG
MVI H,WMDRIVE ;MOVE DRIVE TOC WARM BOOT OFF OF INTO (i}
MVI L, DSWBOQT ;: PEFORM WARM BOOT QOPERATION
CALL JUMPER
JNC GOCPM :NO ERROR
HLT s HALT COMPUTER
DB ]
JMP WBOOT :IN CASE USER RESTARTS THE COMPUTER
kR EI R IR TR KRR R RATRI IR AR TR AR R AR AR IR NN I A A F IRk ke ke hhhk
* ) *
* SETSEC JUST SAVES THE DESIRED SECTOR TO SEEK TO UNTIL AN *
* ACTUAL READ OR WRITE IS ATTEMPTED. *
* *

khkhkhkkhkhhkhkhhrkhbhrthkhhrtrhhkhkrrkhhk kA rdhhfkkdodbhhbhbhthhdxkhkhrhkhrixhhdi

SETSEC: MOV H:B ; ENTER WITH SECTOR NUMBER IN (BC)
MOV L,C '
SHLD CPMSEC

DONOP: RET

ARk Rk Ahkhhh kAt hkhhkhikhhrdhkhhkhrxhrhhhkhhkhkhkhkhhhkrhkdhrhkhkhkhhkhhhkkhrhdrhkdbhkhhir

* *
* SETDMA SAVES THE DMA ADDRESS FOR THE DATA TRANSFER. *
* *

******************************************f**********************

SETDMA: MOV H,B :ENTER WITH DMA ADDRESS IN (BC)
MOV L,C
SHLD CPMDMA ;CP/M DMA ADDRESS
RET

* Ok ¥ O*
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EBFF
ECUJ2
EC83
ECE6
BECB7
ECOA

ECGD
ECAE
ECOF
ECl2

EC13
ECl6
ECL7
EC19

ECI1C
EC1D
EC20
EC22

EC25
EC26

3A9QED
B7
C2BAEC
AF
32F6r4
a10213a

35
69
22EEF4
co

3AEDF4
67
2E@1
C36QEE

79
32EDF4
FE@4
D281EC

78
Ecf]

I E E I EE L s T F RS YRR TR R YT PYEIEIESEE SRS RS SRS R 22 R A X L R L SR 4R &2

* *
* HOME IS TRANSLATED INTC A SEEK TO TRACK ZERO. *
* *

A AKX AXKAEKAKREXKRTAKAKANKX T AR KRRk Rk khhhhhhhhhkhhhdkrohhhhhhhhhhhhkhkhhkhhkbddd

HOME 3 LDA BUFWRTN ;s TEST BUFFER DIRTY FLAG

ORA A

JNZ DOHOME ; SKIP BUFFER DISABLE I1F BUFFER DIRTY

XRA A ;s INVALIDATE BUFFER ON HOME CALL

STA BUFSEC ;
DOHOME: LXI B,9 ; TRACK TO SEEK TO :
khkkhkkhkkdkhkdbdkhdohhhdohhdkhhhkddhkdhkhbhdhhkbhhkhkhkkhhhhdkhkhkdkhhkhhkhkhhhhhkk'
* %
* SETTRK SAVES THE TRACK # TO SEEK TO. NOTHING IS DONE AT THIS *
* PQINT, EVERYTHING IS DEFFERED UNTIL A READ OR WRITE. *
* *

Kk kAT TR IRAA ARk khkhhkhkhkhhhhhdkhhkrxihhhhdkhhhhohdhhrhhhbhhhhhkikkkki

SETTRK: MOV H,B ;ENTER WITH TRACK NUMBER IN {BC)
MOV L,C
SHLD CPMTRK
RET

(2L T EEXER TSR SS RS SR S22 222222 R 2 R Rt a2t RSt g b &

* *
* SECTRAN TRANSLATES A LOGICAL SECTOR NUMBER INTO A PHYSICAL *
* SECTOR NUMBER. *
* *

X XIS EEREEERZSE SRS TR RESSRZRRESS S SR RS S LRSS RS2 SRR RS A SRR R LS R L LR

SECTRAN : LDA CPMDRV ;GET THE DRIVE NUMBER
MOV H,A :DRIVE IN (H)
MVI L,D$STRAN
JMP JUMPER :SEE DEVICE LEVEL SECTOR TRANSLATICN ROUTINES

Ak kkkrkhkh kA hkkkkhkkARFAAAT AN bhohhhhbrdhhhrhh ks ddkhbhkrhhkkrk bk ktd

*
SETDRV SELECTS THE NEXT DRIVE TO BE USED IN READ/WRITE *
OPERATIONS. IF THE DRIVE HAS NEVER BEEN SELECTED IT CALLS *
A LOW LEVEL DRIVE SELECT ROUTINE THAT SHOULD PERFORM SOME *
SORT OF CHECK IF THE DEVICE IS WORKING. IF NOT WORKING THEN *
IT SHOULD REPORT AN ERRUR. IF THE LOGICAL DRIVE HAS BEEN *
SELECTED BEFORE THEN SETDRV JUST RETURNS THE DPH WITHOUT *
CHECKING THE DRIVE. *

*

*

* % ok ¥ % F H X W

kEkkhkhkhAdkthhkhkhkhhhhhkidhhhkhdhhhkhirhhkhhkhkhhhkhknrkhkhdhhhkddidkdhihhhhddkiikdds

SETDRV: MOV A,C ;SAVE THE LOGICAL, DRIVE NUMBER
SThA CPMDRV :
CPI MAXLOG ;CHECK FOR A VALID DRIVE NUMBER
JINC ZRET ; ILLEGAL: DRIVE
MOV A,E ;CHECK IF BIT & OF (E) = 1
ANI 1

® © ¢ & & 6 ¢ ¢ o © & 0o & & o 0 O 0 o 0 0 0
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EC238

EC2B
EC2C
EC2E
EC31
EC32
EC33

EC36
EC37
EC3A
EC3B
EC3C
EC3D
EC3E
EC3F
ECAY
EC41
EC42
EC43
EC46

EC47
EC48
BEC4B
EC4C
EC4D
EC54
EC51
ECH3
ECS56
EC59
ECSC
ECSF

EC60
ECB1
EC62
EC64
EC67
EC6A
EC6B
EC6C
EC&D
ECGE
ECGF
EC74d
EC71

EC74
EC77
ECT8
EC79
EC7A
EC7C

C264EC

61
2E42
CDGO@EE
7c

B5
CAB1EC

E5
CD74EC
D1
73
23
12
23
71
23
7E
B7
CCAZEC
EB

79 SETDG:
3222ED

AF

2D SETDIL:
CABBEC

ai

Fogl

C34CEC

3260ED SETDZ:
3AEDF4

32FCF4

co

D5 - SETD3:
61
2EQ3
CD6QEE
CD74EC
D1

5E

23

56

23

4E

EB
C347EC

3AEDF4 GDPH:
a7

a7

S5F

le@s

2192EC

#2335
JNZ

MOV
MVI
CALL
MoV
ORA
JZ

PUSH
CALL
POP
MOV
INX
MOV
INX
MOV
INX
MOV
ORA
Cz
XCHG

MOV
STA
XRA
DCR
JZ

RLC
ORI
JMP
STA
LDA
5TA
RET

PUSH
MOV
MVI
CALL
CALL
POP
MOV
INX
MoV
INX
MOV
XCHG
JMP

LDA
RLC
RLC
MOV
MVI
LXI

SETD3

H,C
L,D$SELL
JUMPER
AH

L

ZRET

M,D

H

M,C

t

AM

A
GETBAD

A,C
SECSIZ
A

c
SETD2

1l

SETD1
SECPSEC
CPMDRV
LASTDRV

D

H,C
L,D$SEL2
JUMPER
GDPH

D

E, M

H

L,M

H

C,M

SETD@
CPMDRV
E,A

D;g
H,DPHTAB

-,
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;DRIVE HAS ALLREADY BEEN ACCESSED!

; MOVE LOGICAL DRIVE INTO (H)

;CALL LOW LEVEL DRIVE SELECT

sCHECK IF THE LCW LEVEL DRIVE SELECT RETURNED

1 ZERO TO INDICATE AN ERROR
:YES, AN ERROR SO REPORT TO CP/M

:SAVE DPH ADDRESS

sGET ENTRY IF DPH SAVE TABLE
;DPH -»> (DE)

;: PUT ADDRESS OF DPH IN TABLE

s PUT SECTOR SIZE IN TAEBLE

;CHECK IF BAD MAP HAS EVER BEEN READ FOR THIS

; DRIVE

;NEVER BEEN READ SO READ IN BAD MAP

:DPH ~> {HL}

:MOVE SECTQR SIZE CODE INTO (A)
:SAVE SECTOR SIZE

;CREATE NUMBER OF (128 BYTES/PHYSICAL SECTOR)-1

; BAVE FOR DEBLOCKING
; SAVE CURRENT DRIVE AS OLD DRIVE
; IN CASE OF SELECT ERRORS

:SAVE DPH ADDRESS
;DRIVE IN (H)
1 SELECT DRIVE
s QUICK SELECT

;DPH -> (DE)

:SECTOR SIZE =-~»> {C}
:DPH =»> (HL)

; RETURN POINTER TO DPH SAVE AREA
;GACH ENTRY IS 4 BYTES LONG

;DPE SAVE AREA TABLE
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EC7F 19
EC8d €S

EC81 214299
ECB4 3AFCF4

EC87 4F

ECB8 3a0489
EC8B E6FY

ECE8D Bl

EC8E 32804430

EC91 C9

ECO2+09
EC93+20
EC94+24
EC95+2@
EC96+d9
EC97+3d
EC98+00
EC9292+00d
ECOA+dR
EC9B+d4
ECOC+Ad
ECID+A3
ECOE+33
ECOF+@4
ECAG+2d
ECAl1+20

ECA2 3631

ECA4 (5
ECAS D5

ECA6 3AEDF4

ECA9 67

ECAA 2E3A

DAD D :ADD OFFSET !

RET : (HL) = DPH SAVE AREA FOR CURRENT  DRIVE
ZRET: LXI H,8 + SELDRV ERROR EXIT :

LDA LASTDRV :GET LAST SELECTED DRIVE !

MOV C,A ,

LDA CDISK ;PICK UP USER/DRIVE 5

ANI GFOH ; SAVE USER NUMBER :

ORA c ; PUT TOGETHER WITH OLD DRIVE i

STA CDISK :

RET

LA A AR A A SR RS L R ER R RSS2SR R RRE SRR R X2 RIS S22 R L0

DPH SAVE AREA. EACH ENTRY IS 4 BYTES LONG:
2 - LSBR OF DPH ADDRESS
1 - MSB OF DPH ADDRESS
2 - SECTOR SIZE CODE (1 = 128, 2 = 256, 3 = 512...
3 - BAD MAP HAS BEEN INITILIZED (@ = UNINITILIZED)

* o %k R * ¥

*
*
* |
% |
* |
x,
*
*

L Y Ty Y P Y T T T Y T Y

DPHTAB: REPT MAXLOG*4 :
DB 41 !
ENDM
DB
DB
pBE
PB
DB
DB
DB
DB
pB
DB
bB
DB
bB
DB
DB
DB

oo eGEoaEe®

IS 22222+ 222 a 22222222 s s X s R A s st Rt it s R R R R R L RN & O

*
GETBAD ~ CHECK IF A DEVICE HAS A BAD MAP. IF THE DEVICE HAS *
A BAD SECTOR MAP THEN APPEND BAD ENTRIES TO END OF BADMAP *
TABLE . *
*
*

* * * X ¥

2 AR R R RS RS S TS E R SRS R A RA R RS LSRR RS2SRRSR RS R RS R ES

GETBAD: MVI M, 1 ;SET DRIVE INITILIZED
PUSH B
PUSH D ;
LDA CPMDRV ;PICK UP CURRENT DRIVE
MOV #,A ;CALL DRIVE ROUTINE TO RETURN A POINTER TO
MVI L, DSBAD ;THE TRACK AND SECTOR OF THE BAD MAP

® ¢ ¢ ¢ ¢ ¢ & o & ¢ & & & ¢ ¢ & & o o o s
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ECAC

ECAF
ECBY
ECBL

CR4
ECBS5
ECB6
ECB7
ECBS8
ECB9
ECBC
ECBD
ECBE
ECBF
ECC@
ECC1
ECC4
ECC?

BECCS8
ECCB
ECCE
ECCF
ECDY
ECD3
ECD4
ECD5
ECD8
ECDB
ECDC
ECDD
ECES
ECE3

ECE®6
ECE®9
ECEA
ECEB

ECEC
ECEF
ECF2
ECF5

EDJB
EDAE

EDYF

CDGJEE CALL
7C MOV
B5 ORA
CAESEC JZ
5E MOV
23 INX
56 MOV
23 INX
EB XCHG
22EEF4 SHLD
EB XCHG
TE MOV
23 INX
1<19) MOV
6F MOV
22FVUF4 SHLD
CDFEED CALL
D8 RC
2AGFED LALD
116DF5 LXT
1A BADL: LDAX
B7 ORA
CAEGEC JiZ
1B MOV
3C INR
CAECEC JZ
JAEDF4 LDA
77 MOV
23 INX
31088390 LXTI
CDEGEE CALL
C3CERC JMP
220FED BADE: SHLD
D1 BADRET: POP
Cl POP
c9 RET
21F5EC OVERFLO: LXI
CDESEF CALL
C3E9EC JMpP
GDIA4241440MES: DB
210934 NOBAD: IXI
c9 RET
6DF9 BADPTR: DW
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JUMPER

A,H
L
BADRET

=

EE.JE]W
=

CPMTRK

A,M

H

H, M
L,A
TRUESEC
FILL

BADPTR
D, BUFFER
D

A

BADE
AM

A
OVERFILO
CPMDRV
M,A

H

B,8
MOVBYT
BADL

BADPTR

D
B

H, OMES
MESSAGE
BADRET
@DbH, OAH,

H'g

BADMAP

;IF ROQUTINE RETURNS & THEN THE DEVICE BHAS
; NO BAD SECTOR MAP '

;sPICK UP TRACK NUMBER OF BAD SECTOR MAP -> (DE)

:PICK UP SECTOR NUMBER OF OF BAD SECTOR MAP

sREAD IN BAD SECTOR MAP INTO THE BUFFER

;PICK UP BAD MAP POINTER

;START AT BEGINNING OF BUFFER
;PICK UP AN ENTRY FROM THE BUFFER

+ALL DOHNE

1982

;PICK UP ENTRY FROM BAD MAP TABLE

:BAD MAP OVERFLOW
;PUT DRIVE IN TABLE

:MOVE THE REST OF INFORMATION INTO THE TABLE

; RESTORE NEW BAD MAP POINTER

'BAD MAP OVERFLOW!',

:USED BY DEVICE DRIVES TO INDICATE NO BAD
; SECTOR MAP

:POINTER TO NEXT AVAILABLE BAD MAP ENTRY

%]

***************************************************************** !

*

* WRITE ROUTINE MOVES DATA FROM MEMORY INTO THE BUFFER.
* DESIRED CP/M SECTOR IS NOT CONTAINED IN THE DISK BUFFER, THE

IF THE

* |
*
*
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*
&
*
®
*
*

ED11 79
ED12 32BAED
ED1S 3EHL
ED17 C31EED

ED1A AF
ED1B 32E7F4

ED1E 3274ED

ED21 9600
ED22 =

ED23 2AEBF4
ED26 7C
ED27 E680
ED29 4F
ED2A 7C
ED2B EG6TF
ED2D 67
ED2E 2B
ED2F @5
ED3& CA3DED
ED33 B7
ED34 7C

THE DESIRED SECTOR.

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

BUFFER IS FIRST FLUSHED TO THE DISK IF IT HAS EVER BEEN
WRITTEN INTO,

THEN A READ IS PERFORMED INTO THE BUFFER TO GET

*
*
ONCE THE CORRECT SECTOR IS IN MEMORY, THE *
BUFFER WRITTEN INDICATOR I8 SET, SO THE BUFFER WiLL BE *
FLUSHED, THEN THE DATA IS TRANSFERRED INTO THE BUFFER. *

*

*

hkdkkhkhkkhhhxhhhhkhhhhkhhhkhikhkkhkhhkhhkrdhhhkhdhidhkhohbhhhrhbhkhkhkhkkdrrrhhkn

WRITE: MGV
STA
MVI
JMP

A,C
WRITTYP
A,l
RWENT

s SAVE WRITE COMMAND TYPE

;SET WRITE COMMAND

kkkkhkh bk kbbb kR A AR AR ARk Ak kR x ke hkhhkhhkkkkktkhkhhhhk

* o % % F * ¥ * *

READ ROUTINE TO BUFFER DATA FROM THE DISK. IF THE SECTOR *
REQUESTED FROM CP/M 1S IN THE BUFFER, THEN THE DATA IS SIMPLY *
TRANSFERRED FROM THE BUFFER TO THE DESIRED DMA ADDRESS. IF *
THE BUFFER DOES NOT CONTAIN THE DESIRED SECTOR, THE BUFFER IS *
FLUSHED TO THE DISK IPF IT HAS EVER BEEN WRITTEN INTO, THEN *
*
*
*
*

FILLED WITH THE SECTOR FROM THE DISK THAT CONTAINS THE
DESIRED CP/M SECTOR.

Ik kb hkhkkdhkhhdkhkhkdhkhbhhrhhohhkhkikhkhbhdkhhkhhhhkhkkhhkhkhdhdhhhkhrkhhkhik

READ: XRA
IF
STA
ENDIF

RWENT: STA

A

NOSTAND NE o

UNALOC

RDWR

:SET THE COMMAND TYPE TO READ
;CLEAR UNALLOCATED WRITE FLAG

;SAVE COMMAND TYPE

khkhkkhhkhkhkkkhhkdhkhkhhhkhddhhtrhkhkhkdhhdhhkhhrchhhhkkhhhkkkhhkkhkkkhkkhkhkhhkhkkk

= % A ¥ * H ¥

*
REDWRT CALCULATES THE PHYSICAL SECTOR ON THE DISK THAT *
CONTAINS THE DESIRED CP/M SECTOR, THEN CHECKS IF IT IS THE *
SECTOR CURRENTLY IN THE BUFFER. IF NC MATCH 1S MADE, THE *
BUFFER 1S5 FLUSHED IF NECESSARY AND THE CORRECT SECTOR READ *
FROM THE DISK. *

*

*

Y 2223222223222 X 2 R 2 2 R s R A s 2 2 a2 AR R AR ettt it

REDWRT: MVI
SECSIZ EQU

LHLD
MOV
ANI
MOV
MOV
ANT
MOV
DCX
DIVLOOP:DCR
JZ
CRA
MOV

DIVDONE
A
A,H

;THE @ IS MODIFIED TO CONTAIN THE LOG2

: OF THE PHYSICAL SECTOR SIZE/128
; ON THE CURRENTLY SELECTED,DISK

:GET THE DESIRED CP/M SECTOR #

+SAVE ONLY THE SIDE BIT
; REMEMBER THE SIDE

s FORGET THE SIDE BIT

; TEMPORARY ADJUSTMENT
;UPDATE REPEAT COUNT

® © ¢ ¢ ¢ & ¢ ¢ ¢ ¢ & o & ¢ o & o ¢ o o o O
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BED35
ED36
ED37
ED38

ED392
ED3A
ED3D
ED3E
ED3F
ED43
ED41
ED44
ED47
ED4A
ED4C
ED4D
ED5@
ED51
ED52
ED53
ED54

ED57
ED5A

ED5B
EDSE
ED5F
EDGY

ED61
ED62
EDG64
EDGS
ED66
ED67T
ED&S
ED69
ED6A
ED6B
EDGE

1F
07
7D
iF

oF
C32FED
23

7C

Bl

67
22FJF4
21EDF4
11F3F4
J6d6
g5
CASBED
1la

EBE

23

13
CA4CED

CDFJLED
[BJ21

3AEBF4
3D
E6GD

6F
260297
29
29
29
29
29
29
29
116DF5
19

RAR
MOV
Mov
RAR

MOV
JMP
DIVDONE s INX
MOV
ORA
MOV
SHLD
LXT
LXI
MVI
DTSLOP: DCR
JZ
LDAX
CMP
INX
INX
JZ

L
IVLOQP

r

moMIDoH

A
v
H
H, A

L

TRUESEC
H, CPMDRV
D, BUFDRV
B, o

B

MOVE

D

M

H

D

DTSLOP
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:DIVIDE THE CP/M SECTOR # BY THE SIZE
; OF THE PHYSICAL SECTORS

;RESTORE THE SIDE BIT

+SAVE THE PHYSICAL SECTOR NUMEER

;POINTER TO DESIRED DRIVE, TRACK, AND SECTOR
;POINTER TO BUFFER DRIVE, TRACK, AND SECTOR
sCOUNT LOGP

;TEST IF DONE WITH COMPARE

;YES, MATCH. GO MOVE THE DATA

;GET A BYTE TO COMPARE

;s TEST FOR MATCH

;:BUMP POINTERS TO KNEXT DATA 1TEM

sMATCH, CONTINUE TESTING

*****************************************************************I

*

*

* DRIVE, TRACK, AND SECTOR DON'T MATCH, FLUSH THE BUFFER IF *

* NECESSARY AND THEN REFILL.

¥

*
*

kdkkkhhkdkdhhkkhkhkhrdhhhhdhhbbdkhkhhkkhhdt kb hh ok hhdrhhkrkrR kbbb hdhddhhid

CALL
RC

FILL

;FILL THE BUFFER WITH CORRECT PHYSICAL SECTOR
;IO GOOD, RETURN WITH ERROR INDICATION

[T TR EEEEL SL SRR IRSE SRS SIS SRS S S22 S 2 2 AR R st ARt A ettt hh ikl g

*

*

* MOVE HAS BEEN MODIFIED TO CAUSE EITHER A TRANSFER INTO GR OUT *

* THE BUFFER.

*

*
*

khkhkkrhhkkhhkrhkhkhkrhkbkhhhdkhhhkhhhkhhhhddhkarrhhhbr ok hkhrrkdhhdkhdhkhhkhdk

MOVE:  LDA
DCR
ANT
SECPSEC EQU

MoV
MVI
DAD
DAD
DAD
DAD
DAD
DAD
DAD
LXI
DAD

PMSEC

|
=

SE=

mhRnEOEmEE warQ

b, BUFFER
D

;GET THE CP/M SECTQOR TO TRANSFER

¢:ADJUST TO PROPER SECTOR IN BUFFER

;STRIP OFF HIGH ORDERED BITS .

;THE @ IS MODIFIED TO REPRESEWT THE # OF
; CP/M SECTORS PER PHYSICAL SECTORS
;PUT INTO HL

;FORM OFFSET INTO BUFFER

sBEGINNING ADDRESS OF BUFFER
;FPORM BEGINNING ADDRESS OF SECTGR TO TRANSFER
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ED6F
ED74d

ED71
ED73

ED74
ED75
ED76
ED79
ED7C
ED7F

ED8S
ED8]

ED84
EDB6
EDB9
ED3A
EDBB
ED8C
EDBE

ED8F

ED9J
ED21
ED92
ED93
ED95
EDO98
ED9B
ED9E

ED9F
EDAZ
EDA3
EDA4

EDA7

EB
212390

3E2D

A7
C288ED
CDEJEE
3AF2EF4
co

EB
CDE3EE

3EA]L
3298ED
3ERS
ap
3EQY
cg

3EQY

B7

ca
3EZ9
32D3ED
CD9FED
32F2F4
co

CDB3EE
F3
AF
3298ED

J63A

XCHG :DE = ADDRESS IN BUFFER
LXI H, & ;GET DMA ADDRESS, THE 6 IS MODIFIED T/
H CONTAIN THE DMA ADDRESS !
CPMDMA EQU $-2 i
MVI A, D ;THE ZERO GETS MODIFIED TC CONTAIN
: A ZERO IF A READ, OR A 1 IF WRITE
RDWR EQU $-1 f
ANA A ; TEST WHICH KIND OF OPERATION
JNZ INTO s TRANSFER DATA INTC THE BUFFER
OUTOF: CALL MOV128
LDA ERROR ;GET THE BUFFER ERROR FLAG
RET
INTO: XCHG ;
CALL MOV128 :MOVE THE DATA, HL = DESTINATION
: DE = SOQURCE
MVI Al
STA BUFWRTN ;SET BUFFER WRITTEN INTQO FLAG
MVI A,Q ' ;: CHECK FOR DIRECTORY WRITE
WRITTYP EQU $=-1
DCR A :TEST FOR A DIRECTORY WRITE
MVI A,D
RNZ :NO ERROR EXIT
N e N Y 2 2 A 22 22222 XX XXX TR RS SR SRR & 2 &0 £ 2 2 5 & & 2
* * !
* FLUSH WRITES THE CONTENTS OF THE BUFFER OUT TO THE DISK IF *}
* IT HAS EVER BEEN WRITTEN INTO. *
* %

*****************************************************************E

FLUSH: MVI A,D " ;THE & 1S MODIFIED TO REFLECT IF
; THE BUFFER HAS BEEN WRITTEN INTO

BUFWRTN EQU $-1

ORA A sTEST IF WRITTEN INTO

RZ _ ;NOT WRITTEN, ALL DONE

MVI A, DSWRITE '

STA RWCP+1

CALL PREP ; DO THE PHYSICAL WRITE

STA ERROR ;SET UP THE ERROR FLAG

RET

L Y L R 22222223 3 2R3 22 22 2 X R R Rt sl t bR R A LRt 2 28

* *
* DREP PREPARES TO READ/WRITE THE DISK. RETRIES ARE ATTEMPTED. *
* UPON ENTRY, H&L MUST CONTAIN THE READ OR WRITE OPERATION *
* ADDRESS. *
* *
* x

khkhkkkhkhkhkkkhkkhohkkhkhrrhdkhhdhhbdkrhrrdrhhhhddhhkhhkhrrrhkhrhhkhddhbhhhrrktd

PREP: CALIL ALT ; CHECK FOR ALTERNATE SECTORS
DI ; RESET INTERRUPTS !
XRA A ;RESET BUFFER WRITTEN FLAG ;
STA BUFWRTN :
MVI B, RETRIES sMAXIMUM NUMBER OF RETRIES TO ATT?MPT
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EDA9

EDAA
EDAC

EDAF

EDBZ
EDB3

EDB4
EDB5
EDRBR7
EDEA

EDBB
EDBD

EDCS
EDC3
EDC4

EDC5
EDC7

EDCA
ERCD
EDCF

EDD2
EDD4

EDD7
EDD8
EDDA
EDDB
EDDC
EDDD
EDDF
EDEgZ
EDE]
EDE3
EDEG6
EDE?7
EDE9
EDEC
EDED

EDF@
EDF3

Cc5

2E@3
CD5CEE

2AF8F4

7C
BS

ES5
2EQ4
CC5CEE
Cl

2E@5
CD5CER

2AFAF4
44
4D

2E86
CD5CEE

B16DF5S
2E37
CD5CEE

2EQ9
CD5CEE

Cil
3EGQ
D&

@35

37
3EFF
c8

78
FEG5
C2A9ED
Cc5
2EQ4
CDS5CEE
Cl
C3ASED

CD8FED
D8

#9041

RETRYLP:PUSH

RWOP:

MVI
CALL

LHLD

MOV
ORA

PUSH
MVI
CZ
BOP

MVI
CALL

LHLD
MOV
MOV

MVI
CALL

LX1
MVI
CALL

MVI
CALL

POP
MVI
RNC
DCR
STC
MVI
RZ
MOV
CPI
JINZ
PUSH
MVI
CALL
POP
JMP
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B

L,D$SEL2
JUMPBUF

ALTTRK

A,H
L

H
L,D$HOME
JUMPBUF
B

L,D$STRK
JUMPBUPR

ALTSEC
B,H
c.L

L,D$SSEC
JUMPBUF

B, BUFFER
L,D$SDMA
JUMPBUF

L;ﬁ
JUMPBUF

A, 0
B
A,OFFH

A,B _
RETRIES/2
RETRYLP

B

L, DSHOME
JUMPBUF

B

RETRYLP

: SAVE THE RETRY COUNT

; SELECT DRIVE

;s TRACK NUMBER -» (HL)

: TEST FOR TRACK ZERO

; SAVE TRACK NUMBER

; RESTORE TRACK #

: SECTOR -> {(HL)

;SET THE DMA ADDRESS

; GET OPERATION ADDRESS

; RESTORE THE RETRY COUNTER
:NO ERROR EXIT STATUS

; RETURN NOC ERRCOR

;UPDATE THE RETRY COUNTER
;ASSUME RETRY COUNT EXPIRED
; ERROR RETURN

;: RETURN SAD NEWS

;TRY AGAIN
s SAVE RETRY COUNT

;BOME DRIVE AFTER (RETRIES/2) ERRORS

; TRY AGAIN

*hhkhkhhhhohhhkhhohhkkkkhdhhhkhhhkhkhhkhhchhhhbrrrkAhkhhhbhhbhkhhhohbhkkhkihhiihidis

*

* FILL FILLS THE BUFFER WITH A NEW SECTOR FROM THE DISK.

*

*
*

*

Ak khkhkhkhkhkhhhkhkkhikhdhhbdbhhkhbhhhdhhhdhhrhhrr ki hdhhhhhrkhtrdkhhhoddrdhdd

FILL:

CALL
RC

FLUSH

; FLUSH BUFFER FIRST
;CHECK FOR ERROR
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EDF4
EDF7
EDFA
EDFD

EE@O
EEQ3
EEQJ4
EEG7

EE@GA
EEGB

ERJE
EEll
EE12
EE1l5
EE18
EE1©
EE1C
EEL1D
EE1E
EEZ1
EE22
EE23
EE26
EE22
EE2C
EE2D
EE38

EE31
EE32

EE35
EE38
EE3B
EE3E
EE41
EE43
EE46

EE47
EE48

EE4B
EE4E
EEAF

11EDF4
21¥3F4
212500
CDEGEE

3AT4AED
B7

CASJEE
3ABAED

B7
C231EE

3AETF4
B7
CA4BEE
2AETE9
EB
2AESF4
1A
EC
C247EE
7B
ED
C247EE
21EDF4
3AEAF4
BE
C247EE
Cco

3D
CRA47EE

2AE7E9
22EBF4
3AEDR4
32EAF4
3EG1
32E7F4
c9

AF
32E7F4

3A22ED
3D
c8

FNALOC:

AWRITIN:

FWRITIN:

¥042

LXEI
LXI
LXI
CALL

LbA
ORA
Ja

LDA

IF
ORA
JNZ

LDA
ORA
JZ
LHLD
XCHG
LHLD
MOV
CMP
JNZ
MOV
cMp
JNZ
LXT
LDA
CMP
JINZ
RET

DCR
JZ

LHLD
SHLD
LDA
STA
MVI
STA
RET

XRA
STA

ELSE

SUl
RZ

ENDIF
LDA

DCR
RZ
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B, CFMDRV ;UPDATE THE DRIVE, TRACK, AND SECTOR
H, BUFDRV

B,5 ; NUMBER OF BYTES TO HMOVE

MOVBYT ; COPY THE DATA

RDWR :TEST READ WRITE FLAG

A .
FREAD ;SKIP WRITE TYPE CHECK IF READING
WRITTYP ;8 = ALLOC, 1 = DIR, 2 = UNALLOC

HOSTAND WE
A
FNATLOC

UNALOC
A
FWRITIN
CBLOCK

OBLOCK
A,D

H
AWRITIN
A,E

L
AWRITIN
H, CPMDRV
UNADRV
M
AWRITIN

A
AWRITIN

CBLCCK
OBLOCK
CPMDRV
UNADRV
Al

UNALQC

UNALOC

SECSIZ
A

;DO NON STANDARD (BUT QUICK AND DIRTY)} CHECK

;SKIP IF NOT AN ALLOCATED WRITE
;CHECK UNALLOCATED WRITE IN PROGRESS FLAG

:WE ARE DOING AN ALLOCATED WRITE
;GET CURRENT BLOCK ADDRESS

H AND OLD BLOCK ADDRESS
; COMPARE OLD VERSUS NEW

;DIFFERENT, CLEAR UNALLOCATED WRITTING MODE

;TEST FOR DIFFERENT DRIVE

;DRIVE IS DIFFPERENT, CLEAR UNALLOCATED MODE
s UNALLOCATED WRITE, DG NOTHING...

:DO A DIRECTORY WRITE

sWE ARE NOW DOING AN UNALLOCATED WRITE
; SAVE CURRENT BLOCK NUMBER

sSAVE DRIVE THAT THIS BLOCK BELONéS TO
;SET UNALLOCATED WRITE FLAG

H AND WE DO NOTHING ABOUT THE WRITE

;CLEAR UNALLOCATED WRITTING MCDE

;DO STANDARD UNALLOCATED TEST

sTEST FOR AN UNALLOCATED WRITE

;CHECK FOR 128 BYTE SECTORS

;NO DEBLOCKING NEEDED
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EES52
EE52
EE55
EES8
EESB

EESC
EESF

EEGH
EE61
EE62
EE63
EEG4
EE&7
EEe8
FEE69
EEoA
EE6B
EEBC
EEGD
EEGE
EE6F
EE72

EE73
EE74
EE75
EE76
EER77
EE78
EE7A
EE7B
EE7C
EE7D
EE7E
EETF
EE80
EE81
EE82

3EZ8
32D3ED
CDOFED
32F2F4
co

JAF3F4
67

D5
C5
E5
7C
113BEA
4F
1A
eF
13
1A
67
13
79
96
D267EE

23
D1
7B
a7
5F
ledgd
19
7E
23
66
&F
79
Cl
D1
E9

FREAD: MVI
STA
CALL
STA
RET
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A,DSREAD
RWOP+1
PREP
ERROR

:READ THE PHYSICAL SECTOR THE BUFFER

sSET THE ERROR STATUS

*****************************************************************i

* JUMPBUF, JUMPER ARE USED TO DISPATCH TO A LOW LEVEL DEVICE

* JUMPER IS CALLED WITH THE DRIVE IN (H) AND THE
* ROUTINE NUMBER (SEE DESCRIPTION ABOVE) IN {(L). IT PASSES
*
x
*

SUBROUTINE.

ALONG THE (BC) AND (DE) REGISTERS UNALTERED. JUMPBUF IS
A CALL TO JUMPER WITH THE DRIVE NUMBER FRCM BUFDRV.

* ¥ & W X ¥ ¥

B e L 2 2222222222222 222 2 8 22 2 2 222 2 A R R R A2 00 L b a i

JUMPBUYF : LDA
MOV

JUMPER: PUSH
PUSH
PUSH
MOV
LXI

JUMPL: MOV
LDAX
MOV
INX
LDAX
MOV
INX
MOV
SuB
JNC

INX
POP
MOV
RLC
MOV
MVI
DAD
MOV
INX
MOV
MOV
MOV
POP
pop
PCHL

%

BUF DRV
H,A

STTAB

- v <=

o

CJZ?’U:ZUtJE‘U()UB’mtDU
¢}

U

=
g
ol

ST

-

ar s =2

L] - L

Utﬂh’t‘mtﬂ?'btjm Bl w e

;DISPATCH WITH BUFDRV FOR DRIVE

; LOGICAL DRIVE INTO (A}
;DRIVE SPECIFICATION POINTER TABLE
;SAVE LOGICAL IN (C)

:GET A DST POINTER IN (HL)

sLOGICAL IN (&)
;SUBTRACT FROM FIRST ENTRY IN DST
;KEEP SCANNING TABLE TILL CORRECT DRIVER FOUND

;BUMP (HL) TO POINT TO START OF DISPATCH TABLE
+REAL {HL) -> {DE)

;MOVE OFFSET NUMBER INTO (A)

:EACH ENTRY IS 2 BYTES

+MAKE AN OFFSET

; (HL) = **ROUTINE |
;PICK UP ADDRESS OF HANDLER FOR SELECTED
; FUNCTION !

; (HL) = *ROUTINE
;LOGICAL IN (A)
+RESTORE SAVED REGISTERS

C kkkk Ak RKAE R AR TR ER AR AR AR R AR AR RNk dekdkhhhhhhkhdxhhhhhrhhhkbhhkrhkthhtid

*

* CHECK FOR ALTERNATE SECTORS IN BAD SECTOR TABLE. IF AN *
* ALTERNATE SECTOR IS FQUND REPLACE ALTTRK AND ALTSEC WITH *

»
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EEB3
EE86
EE8%9
EE8A
EE8B
EEBE
EESF
EE9G
EEC1
EE94
EE95
EE96
EE9%
EESC
EEQF
EEA2
EEAS

EEAG
EEAT
EEAB
EEA9
EEAC
EEAD
EEBZ
EEB1
EEB4
EEB5S
EEBS8
EEB9
EEBC
EEBD
EECH
EEC]
EEC4
EECS
EECS
EEC9
EECC
EECD
EEDJ
EEDI
EED2
EEDS
EEDS
EED9
EEDA

EEDB
EEDC
EEDF
EEEd

216DF9
3AF3F4
4F
EB
2AQFED
EB
TA
BC
C2A6EE
7B
BD
C2AGEE
2AF4F4
22FBF4
2AFeF4
22FAF4
co

ES
79
BE
C2DBEE
23
3AF4F4
BE
C2DBEE
23
3AF5F4
BE
C2DBEE
23
3AF6F4
BE
C2DBREE
23
3JAFT7F4
BE
C2DBEE
23
11F8F4
EB
C5
Blasga
CDEGEE
Cl
El
co

El
115993
19
C3BAEE

#0944
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* NEW SECTOR NUMBER ELSE PASS ALONG UNALTERED. *

*

* .

*****************************************************************:

ALT2:

ALTMIS:

LXI
LDa
MOV
XCHG
LHLD
XCHG
MOV
CMP
JNZ
MOV
CMP
JNZ
LHLD
SHLD
LHLD
SHLD
RET

PUSH
MOV
CMP
INZ
INX
LDA
CMP
INZ
INX
LDA
CMP
INZ
INX
LDA
CMP
JINZ
INX
LDA
CMP
JINZ
INX
LXI
XCHG
PUSH
LXI
CALL
POP
POP
RET

POP
LXI
baD
JMP

H, BADMAP
BUFDRV
C,A

BADPTR

A,D

H

ALT2
A,E

L

ALT2
BUFTRK
ALTTRK
BUFSEC
ALTSEC

BUFTRK+1
M

ALTMIS

H

BUFSEC
M
ALTMIS
H
BUFSEC+1
M
ALTMIS
H
D,ALTTRK

B

B,4
MOVBYT
B

H

P oo

;ADDRESS OF BAD MAP -> {HL)
;PICK UP DRIVE NUMBER CURRENTLY WORKING ON
;MOVE DRIVE INTO (C)} FOR SPEED IN SEARCH

:GET BAD MAP POINTER
; => (DE})
;CHECK IF AT END OF BAD MAP TABLE

;STILL MORE

s STILL MORE
:NO ALTERNATE SECTOR SC USE SELECTED SECTOR

: SAVE CURRENT BAD MAP ENTRY ADDRESS
sMOVE DRIVE INTO (A) '
:CHECK IF DRIVE IN TABLE MATCHES
:DOES NOT MATCH SKIP THIS ENTRY
sPOINT TO LSB OF ALTERNATE TRACK
:PICK UP LSB OF BUFFER TRACK

;POINT TO MSR ALTERNATE TRACK
;PICK UP MSB OF BUFFER TRACK

;POINT TO LSB OF ALTERNATE SECTOR
;PICK UP LSB OF BUFFER SECTOR

sPOINT TO MSB OF ALTERNATE SECTOR
;PICK UP MSB OF BUFFER SECTOR

s FOUND AN ALTERNATE SECTOR
;POINT TO REAL INFO ON THE ALTERNATE SECTCR

;MOVLOP (DE) = SOURCE, (HL) = DEST

;MOVE ALTERNATE SECTOR INFO IN CORRECT PLACE

;CURRENT ALTERNATE DID NOT MATCH
;BUMP POINTER BY THE LENGTH OF AN;ENTRY

; LOOP FOR MORE
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EEE3
EEEG6
EEE7
EEE9

EEEC
EEED
EEEE
EEEF
EEFg
EEF1
EEF2
EEF3
EEF6

EEF?
EEFS8
EEFA
EEFB

EEFC
EEFD
EEFF
EFge
EF@1
EFd2
EF93
EF@G4

EF95
EFP6
EFa7
EFgs

J1802@
AF
Cod3
E2F7EE

1A
77
13
23
%] 2]
78
Bl
C2ECEE
c9

EB
EDBJ
EB
C9

6F
2600
29
29
29
29
19
Co

1E
23
B7
c8

*****************************************************************i

* MOVER MOVES 128 BYTES OF DATA. SOURCE POINTER IN DE, DEST *
* POINTER IN HL. *
* * .

T EETE YT TR TR EE ST EIEIESESES A SR RS S22 R 2 2 a2 £ AR Rt sttt d bRt bt hy

MOV128: LXI B,128 :LENGTH OF TRAKNSFER

MOVBYT: XRA A ;CHECK I1F HOST PROCESSOR I8 A 784
ADI 3
JPO ZBOMOV 1YES, ITS A 2880 SO USE BLOCK MOVE

MB8U8g: LDAX D ;GET A BYTE OF SOURCE
MOV M,A ;MOVE IT

INX D ;BUMP POINTERS

INX H

DCX B ;UPDATE COUNTER

MOV -A,B ;TEST FOR END

ORA C

JNZ M8084d

RET
ZBdMOV: XCHG ; SOURCE IN (HL), DESTINATION IN {(DE)

DwW ZBOEDH :LDIR

XCHG

RET
Khkkkkhkhkohhkh kR hhhkhkhkkhhhhhhhhhhhhhhhhrhkhhhhhhxkrkhkhkhhrhrohhhhrahk
* *
* RETURN DPH POINTER. ENTER WITH (DE) WITH DPH BASE ADDRESS *
* AND (A) WITH LOGICAL DRIVE NUMBER. RETURNS WITH DPH ADDRESS *:
* IN (HL). * .
* *
T L X Ty R T T T I L RS 2SS L
RETDPH MOV L,A +MOVE LOGICAL DRIVE INTQO (L)

MVLI g, d

DAD H sMULTIPLY BY 16 (SIZE OF DPH)

DAD H

DAD H

DAD H

DAD D : {HL) = POINTER TO DPH

RET
Y L 12223222212 3t s s s I IR R ST RS RS R L A R
* * |
* UTILITY ROUTINE TO OUTPUT THE MESSAGE POINTED AT BY (HL) *.
* TERMINATED WITH A NULL. *
* *

dkkdkkhkhthhhhkhkkhhkhkhkhhkhhkkhkhkhhrbhkhrxhhkd okt hhhhddhhhhhhhkk

MESSAGE : MOV AM :GET A CHARACTER OF THE MESSAGE
INX H ;BUMP TEXT POINTER
ORA A ;TEST FOR END
R7 :RETURN IF DONE
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EF39
EFdA
EF@B
EFQE
Erar

3353

Bo59
8358
go51
gast
3352
24952
@as53

goal
Y202
Hag4
pRaa
4210
BE23
2040

gga1
gea2
Bod4
00d8

goa2

41%1%]"%)
gogL
4aas
2098

dd24
Jgars

E5
4F
CDOCEA
El
C385EF

[T I

I

it

o

#d46

PUSH

MOV

CALL
POP
JMP

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

H

C,A
couT

H
MESSAGE

;SAVE POINTER TO TEXT
;OUTPUT CHARACTER IN C
;OUTPUT THE CHARACTER
;RESTORE THE POINTER :
sCONTINUE UNTII. NULL REACHED [

R 222 22 2222223222222 2223 222 R 2 2 R a2 R R 2t A R h t b bl

*

*

* THE FOLLOWING CODE IS FOR THE DISKUS HARD DISK *

*

*

B A A N N L 22222 2222222322222 222 X2 2R R a2 2 Z A 222 R R & 8 08 hl

HDORG

HDSTAT
HDCNTL
HDRESLT
HDCHMND
HDSKOMP
HDFUNC
HDDATA

TKRZERQO
OPDONE
COMPLT
TMOUT

WEFAULT
DRVRDY
INDEX

-
r

HDFREN
HDRUN

HDCLOK
HDWPRT

-y

RETRY

-
i

IDBUFF
RSECT
WSECT
ISBUFF

-
4

PSTEP
NSTEP

IF

EQU

EQU
EGQU
EQU
EQU
EQU
EQU
EQU

HDCA NE O
50H

HDORG

HDORG

HDORG+1
HDORG+1
HDORG+2
HDORG+2
HDORG+3

STATUS PORT (590)

EQU
EQU
EQU
EQU
EQU
EQU
EQU

CONTROL

EQU
EQU
EQU
EQU

J1H
P2H
d41
A8H
18H
294
40H

PORT (58)
B1lH
J2H

@4H
Z8H

RESULT PORT (51)

EQU
COMMAND

EQU
ECQU
EQU
EQU

FUNCTION PORT (52)

EQU
EQU

g2H
PORT (51}
g

1
3
8

g4H

YFFH-PSTEP

;WANT HDC3 OR 4 CONTROLLER INCLUDED 2
;HARD DISK CONTROLLER ORIGIN

;DISK STATUS

: DISK CONTROL

; DISK RESULTS _

;DISK COMMANDS :

: SEEK COMPLETE CLEAR PORT (ON HDC4)
; FUNCTION PORT '

; DATA PORT

:TRACK ZERO

; OPERATION DONE
;SEEK COMPLETE
;TIME OUT
sWRITE FAULT
;DRIVE READY

; DELTA INDEX

;ENABLE EXTERNAL DRIVERS

;ENABLE CONTROLLERS STATE MACHINE
;CLOCK SQURCE CONTROL BIT, HIGH = DISK
;WRITE PROTECT A DRIVE

;RETRY FLAG

;INITIALIZE DATA BUFFER PQOINTER

; READ SECTOR

sWRITE SECTOR

s INITIALIZE HEADER BUFFER POINTER

;STEP BIT
sSTEP BIT MASK
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gorFC

pag4
@293

EF12
EF13
EF15
EF17
EF19
EFlB
EF1D
EFLF
EF21
EF23
EF25
EF27

EF29
EF2C
EF2D
EF38
EF31
EF34
Er35
EF36
EF39
EF3B
EF3E
EF3F
EF4a
EF4l
EF44
EF46
EF47
EF48
EF49
EF4C
EF4D
EF4E
EF51
EF52
EF55
EF56
EF59
EF5A
EF5D
EF5E

a3

29EF
SFEF
G3EF
ABEF
BEEF
CCEF
Yarg
FOEF
1EFd
53rd
OBED

CDAZEF
AF
218aD2
E5
32EFFJ
3C

F5
CDBIlEF
AEGS
CDBEEF
Fl

El

3C
32FOFQ
FEBD
cg

24

24
22ECFJ
E5

F5

P1B06A

C5
CD1EF®
Cl
D2 3EEF
85
C251EF
37
co

HULL EQU

CBIOS Revision E for CP/M Version 2.2 ~ March 4, 1982

grCH

H MISC CONSTANTS

HDPRLEN EQU
SECLEN EQU

4
512

i NULL COHMMAND

;SECTOR HEADER LENGTH
; SECTOR DATA LENGTH

*hkhkhkhkhkhhkkhkhkhkhhkkhdkdhhhhkhhkhkhhhhhkkatkhkhkhthhkhkhkhrhkhkkhkkkrxdhhkhkbdbhkkkhhkkhkkx

*

*

* DEVICE SPECIFICATION TABLE FOR HDCA CONTROLLER DRIVER *

*

*

 E Y 2 2 R 2232222222222 2 X3 X2 222222222 A 2 2 2 L kRl h g d iy

HDDST: DB
DW
DW
DW
DW
D
DW
DW
DW
Dw
DW
DW

HDWARM: CALL
XRA
LXI
PUSH
STA
INR
PUSH
CALL
MVI
CALL
HDWRLD: POP
POP
INR
STA
CPI
RZ
INR
INR
SHLD
PUSH
PUSH
HDWRRD: LXIL
HDWR: PUSH
CALL
pop
JNC
DCR
JNZ
sTC
RET

MAXHD*HDLOG
HDWARM
HDTRAN
HDLDRV
HDDRV
HDHOME
HDSEEK
HDSEC
HDDMA
HDREAD
HDWRITE
NOBAD

DIVLOG
A

H, CCp-200H
H

HEAD
A

PSW
HDDZ2
c,@
HDHOME
PSW

H

A
HDSECT
13

H

H

HDADD

H

PSW

B, RETRIES*100H+J
B

HDREAD
B
HDWRLD
B

HDWR

:NUMBER OF LOGICAL DRIVES
;WARM BOOT .

; SECTOR TRANSLATION :
;FIRST TIME SELECT |
;GENERAL SELECT

;HOME CURRENT SELECTED DRIVE
;SEEK TO SELECTED TRACK
;SELECT SECTOR

:SET DMA ADDRESS

;READ A SECTOR

:WRITE A SECTOR

;NO BAD SECTOR MAP

;GET PHYSICAL DRIVE NUMBER IN
; INITIAL DMA ADDRESS

; SELECT HEAD ZERO

; 1 -> (A)

; SAVE FIRST SECTOR - 1
: SELECT DRIVE

sHOME THE DRIVE
; RESTORE SECTOR
:RESTORE DMA ADDRESS

:PAST BDOS ? :
;YES, ALL DONE
:UPDATE DMA ADDRESS i

; RETRY COUNTER
;1 SAVE THE RETRY COUNT
:READ THE SECTOR |

s TEST FOR ERROR
;UPDATE THE ERROR COUNT

s KEEP TRYING IF NOT TOO MANY ERRORS

:ERROR FLAG i

(c)
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EF5F
EFed
EFel
EF62

EF63
LEF66
EF69
EF6A
EFeD
EF78
EF71
EF72
EF75
EF77
EF79
EF7B
EF7D
EF7F
EF82
EF83
EF84
EF85
EF88
EFEB
EF8D
EF8F

od
&9
23
co

32EBFY
CDAZEF
79
32EEF@
CDD2F®
78

3C
C295Er
FGFC
D352
3E@5
D359
AEEF
2139299
2B

7C

BS
CCRYEF
CAB1EC
DB5S
E629
C282EF

HDTRAN: MOV
MOV
INX
RET

HDLDRV: STA
CALL
MOV
STA
CALL
MGV
INR
JNZ
ORI
ouT
MVI
ouT
MVI
LXI

HDTDEL: DCX
MOV
ORA
CZ
JZ
IN
ANT
JNZ

1IF
LXI
MVI
IN
ANA
MOV
HDINXD1:IN
ANA
CMP
JZ
HDINDX2:; INX
IN
ANA
cMmp
JNZ

IF
DAD
ENDIF

IF

XRA
MOV
RAR
MOV
MOV
RAR

CRIOS Revision E for CP/M Version 2.2 - March 4, }982

i, B
L.C
H

HDCUR
DIVLOG
A,C
HDDISK
HDPTR
A,M

A

HDL2
NULL
HDFUNC
A, HDFREN+HDCLOK
HDCNTL
C,239
H,d

H

A,H

L

DCRC
ZRET
HBSTAT
DRVRDY
HDTDEL

NOT FUJITSU
H, 8

C, INDEX
HDSTAT
C

B,A
HDSTAT
c

B
HDINXD1
H
HDSTAT
c

B
HDINDX2

M1@
H

M26

o P
o T

: SECTOR TRANSLATION IS HANDLED VIA
5 PHYSICAL SECTOR iHEADER SKEWWING

: SAVE LOGICAIL DISK
;DIVIDE BY LOGICAL DISKS PER DRIVE

;SAVE NEW PHYSICAL DRIVE
;GET TRACK POINTERS

;GET CURRENT TRACK
:CHECK IF -1

sNOPE, ALLREADY ACCESSED
:SELECT DRIVE

;ENABLE DRIVERS

:WAIT 2 MINUTES FOR DISK READY

;DRIVE NOT READY ERROR
; TEST IF READY YET

;TIME ONE REVOLUTION OF THE DRIVE

;SAVE CURRENT INDEX LEVEL IN B

; LOOP UNTILL INDEX LEVEL CHANGES

:START COUNTING UNTILL INﬁEX RETURNS TO

: PREVIOUS STATE |

sMEMOREX M19'S HAVE 48 MS HEAD SETTLE

sHL*2

; SHUGART M26'S HAVE 3¢ MS HEAD SETTLE

;HL/2 + HL (SAME AS HL*1.5)

@
@
L
J
®
@
@
@
|
@
@
|
o
@
®
@
¢
®
®
®
®
®
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MOV
DAD
ENDIF
SHLD
ENDIF
EF92 CDBEEF CALL
EF95 3AEBFY HDL2: LDA
EF98 11FDF4 LXI
EF9B BE@3 MVI
EF9D C3FCEE JMP
EFAD @D DCRC: DCR
EFAl C9 RET
EFA2 OEZQ DIVLOG: MVI
EFA4 D6O3 DIVLX: SUIL
EFA® D8 RC
EFA7 @C INR
EFA8 C3A4EF JMP
EFAB 32EBFd HDDRV: STA
EFAE CDAZEF CALL
EFB1 79 HDD2: MOV
EFB2 32EEFM STA
EFBS F6FC ORI
EFB7 D352 ouT
EFB9 3E4F MVI
EFBB D35%J QuT
EFBD 9 RET
EFBE CDD2FU HDHOME: CALL
EFCl 3609 MVI
EFC3 DB5@ IN
EFC5 E641 ANI
EFC7 C8 RZ
IiF
HDSTEPO: IN
ANT
JZ
MVI
STC
CALL
JMP
ELSE
EFC8 AF XRA
EFC9 C3DDEF JMP
ENDIF
IF

HDDELAY : LHLD

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

E,A
b

SETTLE

HDHOME

HDCUR

D, DPHHDE
C,3
RETDPH

C

C,ﬁ
HDLOG

C
DIVLX

HDCUR
DIVLOG
A,C
HDDISK
NULL
HDFUNC

A, HDFREN+HDRUN+HDCLOK+HDWPRT

HDBCNTL

HDPTR
M,3
HDSTAT
TKZERO

NOT FUJITSU
HDSTAT
TKZERO
HDDELAY

Al

ACCOK
HDSTEPO

A
ACCOK

NOT FUJ1ITSU
SETTLE

;SAVE THE COUNT FOR TIMEOUT DELAY

;s LOAD LOGICAL DRIVE

; START OF HARD DISK DPH'S
sHARD DISK SECTOR SIZE EQUALS 512 BYTES

;CONDITIONAL DECREMENT C ROUTINE

;GET THE PHYSICAL DRIVE #

{SELECT THE DRIVE

;WRITE PROTECT

sGET TRACK POINTER
;SET TRACK TO ZERO

;TEST STATUS

+AT TRACK ZERO

:YES

; TEST STATUS

+AT TRACK ZERO

;TAKE ONE STEP

: GET HDDELAY

?

)

ouT
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EFCC
EFCF
EFDY
EFP1
EFD2
EFD3
EFD4
EFD5
EFD8
EFD9

EFDA

EFDRD
EFDE
EFE1l
EFE3
EFE5S
EFE7
EFE9
EFEA
EFED

EFFrg
EFFl
EFF2
EFF5

EFFeG
EFF8
EFFA
EFFD
EFFF

CED2FB
SE
71
B
91
c8
3F
DADAEF
2F
3C

C3DDEF

47
CDDDF#
E6FR
D352
F694
D352
a5
C2E1EF
C3IFGEF

1474]
69
22ECFY
C9

DR5%
E6Q4
CAFGEF
DB52
co

DELOOP :

HDSEEK:

HDTRK2:

HDTRK2:

ACCOK:

SLOOP:

HDDMA &

WSDQONE :

HDSEC:

#0959

DCX
MOV
ORA
INX
DCX
JNZ
RET
ENDIF

CALL
MOV
MOV
MOV
SUB
RZ
CMC
JC
CMA
INR
IF
JMP
ELSE
CALL
JMP
ENDIF

MOV
CALL
ANI
ouT
ORI
ouT
DCR
JNZ
JMP

MOV
MOV
SHLD
RET

IN
ANI
JZ
IN
RET

iF
MVE

ANA
C2

STA
MVI
ANA
RI.C

CBIOS Revision E for CP/M Version 2.2 -~ March 4, 1982

A
FUJITSU
ACCOK

ACCOK
HDDELAY

B,A
BUILD
NSTEP
HDFUNC
PSTEP
HDFUNC
B
SLOQP
WSDONE

H,B
L,C
HDADD

HDSTAT
COMPLT
WSDONE
HDSKOMP

M26

C
GETSPT
HDSECT
A, OEOH
C

iWALIT 29MS

;GET POINTER TO CURRENT TRACK
3GET CURRENT TRACK

sUPDATE THE TRACK

;NEED TC SEEK AT ALL ?

;GET CARRY INTO DIRECTION:

;PREP POR BUILD

;GET STEP PULSE LOW

iOUTPUT LOW STEP LIKE

;SET STEP LINE HIGH

;OUTPUT HIGH STEP LINE

;UPDATE REPEAT COQUNT :

:KEEP GOING THE REQUIRED # OF TRACKS

;SAVE THE DMA ADDRESS

:WAIT FOR SEEK COMPLETE TO FINISH

;CLEAR SDONE BIT ON AN HDCA4

;FOR COMPATIBILITY WITH CBIOS REVS.

: 2.3 AND 2.4

sMASK IN SECTOR NUMBER (8-31)

: TRANSLATE SECTOR @ TC SECTOR 32
:SAVE TRANSLATED SECTOR NUMBER (1-32}
;GET THE HEAD NUMBER

® & & ¢ & & & o 0 & ¢ ¢ o ¢ ¢ & o o o 0o 9 O
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Fooag
FO21
rFoid4
rgoe
¥ga7
FOOA
FEGD
FOIE
Fall
F213
Fa14

FO15
Fo17
FZ19
FOla
FZiB

F21E
Fa321
Fg22
Fg23
FO25
Fd26
Foz28
FO2A
Fio2cC
FO28
F@3l
Fd32
F@33
F335
F@37
FA3A
Fdac
Fd3E
Fo4a
Fo41l
re42
F244
Fd45
FBde
Fa48
Fd49
Fa4a
F24cC
FJ4D

79
CD15F4d
C6ld
A7
CCl1Frd
32FAFd
79
J2EFFd
JEL1S
2D

co

igoflt]
D6Ll5
D8

ac
C317F@

CDOCFB
D8

AF
b351
2F
D353
D353
3EQ1
D351
CDB2F@
D8

AF
D351
Jge84g
2AECF#
DBR53
DB53
DB53
77

23
DB53
77

23
DB53
77

23
DRBR53
77

23

GETSPT:

HDSEC:

GETSPT :

DIVSPT:
DIVSX:

HDREAD:

RTLOQP:

#3951

RLC
RLC
STA
MVI
RET

ELSE

MOV
CALL
ADI
ANA
Cz
STA
MOV
STA
MVI
DCR
RET

MVI
sSUl
RC
INR
JMP
ENDIF

CALL
RC
XRA
QuT
CMA
ouT
ouT
MVI
ouT
CALL
RC
XRA
ouT
MVI
LHLD
IN
iN
IN
MOV
INX
IN
MOV
INX
IN
MOV
INX
IN
MOV
INX

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

HEAD
A, HDSPT

A,C
DIVSPT
HDSPT
A
GETSPT
HDSECT
A,C
HEAD
A,HDSPT
C

C;g
HDGPT

c
DIV3X

HDPREP

A
HDCMND

HDDATA
HDDATA
A, RSECT
HDCMND
PROCESS

A
HDCMND
B, SECLEN/4
HDADD
HDDATA
HDDATA
HDDATA
M,A

H
HDDATA
M, A

H
HDDATA
M, A

H
HDDATA
M,A

H

; SAVE THE HEAD NUMBER

; READ SECTOR COMMAND

;MOVE FOUR BYTES
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FJ4E
Fo4F
Fy52

F@53
FO56
F@57
Fd58
FO5A
F35D
F@5F
Faed
Fiez2
FJ63
Foe4
Fd66
Fo67
Fo68
Fdeh
rogeB
FA6C
FE6R
FO6F
F@7a
Fa73
Fa375
¥FE77
FB7A
F37B
FB7D
FO7E
FO7F
Fo8a
a8l

Frga2
Fg84
Fd85
ro87
Fd8a
Fo8C
FG8E
Faoa
Fg92
F@a93
F{94
Fi26
r398
F@99
FI9A
Foo9B

F29cC

. FO9E

FoAQD
FOAL

#0952
@5 DCR
C23EFQ JINZ
c9 RET
CDOCFY HDWRITE ;: CALL
D8 RC
AF XRA
D351 ouT
2AECFO LHLD
2680 MVI
7E WTLOOP: MOV
D353 ouT
23 INX
1B MOV
D353 ourT
23 INX
7E MOV
D353 ouT
23 INX
7E MoV
D353 ouT
23 INX
85 DCR
C25FF@ JHZ
3EDS MVI
D351 out
CD82F@ CALL
pa RC
3E10 MVI
Ag ANA
37 5TC
cB RZ
AF XRA
c9 RET
DBS5S4 PROCESS: 1IN
47 MOV
Eec@2 ANI
CAB2F¢Q J2
3E@7 MVI
D354 ouT
DB5d IN
E648 ANT
37 STC
co RNZ
DB51 IN
E6Q2 ANI
37 sSTC
ca RNZ
AF XRA
co RET
DB5# HDPREP: IN
E623 ANI
37 STC
Cd RNZ

CBIOS Revision E for CP/M Version 2.2 - March 4,

B
RTLOOP

HDPREP

A
HDCMND
HDADD
B, SECLEN/4
A,M
HDDATA
H

A,M
HDDATA
H

A,M
HDDATA
H

A,M
HDDATA
H

B
WTLOOP
A, WSECT
fIDCMND
PROCESS

A, WFAULT
B

A

HDSTAT

B,A

OPDONE

PROCESS

A, HDFREN+HDRUN+HDCLOK
HDCNTL

HDSTAT

TMOUT

HDRESLT
RETRY

HDSTAT
DRVRDY

;PREPARE HEADER

;MOVE 4 BYTES

;ISSUE WRITE SECTOR COMMAND

;WAIT FOR COMMAND TO FINISH

:WRITE PROTECT

s TIMED OUT

:ANY RETRIES

® ¢ & o ¢ & & & 6 ¢ & o & ¢ & O & & o o ¢ O
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FOA2
FOA4
FAAG
¥IAO
FBAB
FOAD
FUBO
FaB2
FOBS
FOB6
FgB8
FOJB9
FUBB
FJBE
FoCw
F@C3
Facs
Fa3Ce
Facs
F3CA
Facc
FOCE
FabDa
FID1

FOD2
FOD5
FODL7
FOD8
FODB
FODC

FJDD
FGED
FOE1
FOE2
FUE3
FIE4
FAE?
FEES8
FOEA

FOEB
FOEC
FIEE
FOEF
POFG

FdF1
For2
FUF 3
FOF4

FOF5

3EQ8
D351
CDDDF
FodcC
D352
3AEFF@
D353
CDD2F4
TE
D353
A7
2688
CACOFG
Jodyd
3AFPJFd ZKEY:
D353
78
D353
3EQ7
D353
3EgF
D353
AF

co

2AEEFA HDPTR:
2603

B

21F1FQ

19

c9

3AEFFD BUILD:
17

17

17

17

21EEFd

B6

EEFd

co

a6 HDCUR :
PP20 HDADD:
AT, HDDISK:
oo HEAD:
(615] HDSECT :

FF HDTRAK:
FF
FF
FF

pRud SETTLE:

$#053

MV1
oUT
CALL
ORI
outT
LDA
ouT
CALL
MOV
ouT

MVI
Ja

MVI
LDA
ouT
MOV
ouT
MVI
ouT
MVI
QuT
XRA
RET

LHLD
MVI
XCHG
LXT
DAD
RET

LDA
RAL

RAL
RAL
LXI
ORA
XRI
RET

bR
DW
DB
DB
DB

DB
DB
DB
DB
Dw

ENDIF

CBIOS Revision E for CP/M Version 2.2 =~ March 4, 1982

A, ISBUFF
HDCMND
BUILD
gCH
HDFUNC
HEAD
HDPDATA
HDPTR
A,M
HDDATA
A

B, 80H
ZKEY
B,9d
HBSECT
HDDATA
A,B
HDDATA
A, HDFREN+HDRUN+HDCLOK
HDCNTL

|
;INITIALIZE POINTER

;FORM HEAD BYTE
; GET POINTER TO CURRENT DRIVES TRACK
;FORM TRACK BYTE

:FORM SECTOR BYTE

;WRITE PROTECT

A, HDFREN+HDRUN+HDCLOK+HDWPRT ;WRITE PROTECT

HDCNTL

A

HDDISK ;GET A POINTER TO THE CURRENT DRIVES

H, ;:  TRACK POSITION

H, HDTRAK

D

HEAD ;BUILD A CONTROLLER COMMAND BYTE
!

H, HDDISK !

M :

PFIH |

@ ; CURRENT LOGICAL DISK

@ ;DMA ADDRESS |

%) : CURRENT PHYSICAL DISK NUMBER

@ : CURRENT PHYSICAL HEAD NUMBER

2 : CURRENT PHYSICAL SECTOR NUMBER

JFFH ;TRACK POINTER FOR EACH DRIVE

gFFH ;ALL DRIVE DEFAULT TO AN UNCALIBRATED

YFFH : STATE (FF)

gFFH

7

;TIMEIDELAY CONSTANT FOR HEAD SETTLE
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KA R R AR LR TR REE IR R EREERRERE AT I TRR TR TR A IRk Ak k ok hhkhk*k |

* * .

* THE FOLLOWING EQUATES RELATE THE MORROW DESIGNS 2D/B * '

* CONTROLLER. IF THE CONTROLLER IS NON STANDARD (3F800H) * |

* ONLY THE FDORIG EQUATE NEED BE CHANGED. * |

%* *® ;

FhkrkdkkhkRkkERARAhkhkkhhrkhkhhkkdhhdhkhkhbohkhkhkdbhhkhkdbhbohhkhkkhohthhhhkhhkhikhkhkhkkik !
IF MAXFD NE O ; INCLUDE DISCUS 2D ? | |

FDORIG EQU YF830H ;ORIGIN OF DISK JOCKEY PROM |

FDBOOT EQU FDORIG+3@H :DISK JOCKEY 2D INITIALIZATION

FDCIN  EQU FDORIG+@3H :DISK JOCKEY 2D CHARACTER INPUT ROUTINE

FDCOUT EQU FDORIG+J6H :DISK JOCKEY 2D CHARACTER OUTPUT ROUTINE

FDHOME EQU FDORIG+@9H ;DISK JOCKEY 2D TRACK ZERO SEEK

FDSEEK EQU FDORIG+QJCH ;DISK JOCKEY 2D TRACK SEEK ROUTINE

FDSEC  EQU FDORIG+@FH ;DISK JOCKEY 2D SET SECTOR ROUTINE

FDDMA  EQU FDORIG+12H ;DISK JOCKEY 2D SET DMA ADDRESS

FDREAD EQU FDORIG+15H ;DISK JOCKEY 2D READ ROUTINE

FDWRITE EQU FDORIG+18H ;DISK JOCKEY 2D WRITE ROUTINE

FDSEL  EQU FDORIG+1BH ;DISK JOCKEY 2D SELECT DRIVE ROUTINE

FDTSTAT EQU FDORIG+21H ;DISK JOCKEY 2D TERMINAL STATUS ROUTINE

FDSTAT EQU FDORIG+2 7H ;DISK JOCKEY 2D STATUS ROUTINE

FDERR  EQU FDORIG+2AH ;DISK JOCKEY 2D ERROR, FLASH LED

FDDEN  EQU FDORIG+2DH :DISK JOCKEY 2D SET DENSITY ROUTINE

FDSIDE EQU FDORIG+30H :DISK JOCKEY 2D SET SIDE ROUTINE

FDRAM  EQU FDORIG+40@4 :DISK JOCKEY 2D RAM ADDRESS

DBLSID EQU 20H ;SIDE BIT FROM CONTROLLER

I0 EQU FDORIG+3F8H ;START OF I/0O REGISTERS

DREG EQU 10+1

CMDREG EQU I0+4 |

CLRCMD EQU gDoH

LS AR A AL RS R EEEL IR LRl S22 X2 RSS2 R R R RS R Y ERY

* *

* DEVICE SPECIFICATION TABLE FOR THE DISK JOCKEY 2D/B * ;

%* *

Thdkhkkhkhddkdrkhhhhhkhhhdkhhhkhhkhhdhdbhhhkhhhhhkdohkhbhkhhkdohkhrdthkhthdhrhko ki ik !

FDDST: DB MAXFD :NUMBER OF LOGICAL DRIVES !
' DW FDWARM ;WARM BOOT |
DW FDTRAN :SECTOR TRANSLATION |

DW FDLDRV : SELECT DRIVE 1 !

DW FDSEL2 : SELECT DRIVE 2 |

DW FDLHOME ;HOME DRIVE |

DW FDSEEK ;SEEK TO SPECIFIED TRACK i

DW FDSSEC +SET SECTOR i

DW FDDMA ;SET DMA ADDRESS , |

DW FDREAD ;READ A SECTOR : |

DW FDWRITE ;WRITE A SECTOR .

DW NOBAD :NO BAD SECTOR MAP i
FTREKEKXAREARAKRE AR AR RAEhkAARA R AR RERARR Rk kAR TRk khkhkArhhkrihbhhhihhk |
* * |
* FLOPPY DISK WARM BOOT LOADER * I
* . * ;
|
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khkhkkkkkhkhkhkkhhkhbhkkkbhhkhkrhktdhhkkhbbhkrdrrdhkdhrdkdkkddhhkhhrhkhhdrkhhrhbidtdhhkx

FDWARM: MOV
CALL
MVI
CALL

WRMFAIL:CALL
JC

MVI
STA
LXI
SHLD

TBBOOT: MVI
NEWSEC EQU
' INR
INR
cPr1
J¢
JNZ
SUI
LXI
SHLD
NOWRAP: STA
MOV
CALL
LXI
NEWDMA EQU
LXI
DAD
NOWRP: SHLD
MOV
MOV
CALL
LXI
WRMFRED : PUSH
CALL
CALL
POP
JNC
DCR
INZ
JMP

; LOAD TRACK 1,

T1BOOT: MVI
CALL
LXI
LXI
CALL
LXI

SECTOR 1,

C,A
FDSEL
cC,o
FDSIDE
FDHOME
WRMFAIL

A,5=2
NEWSEC

H, CCP—-100H
NEWDMA

H, CCP—-84H
NEWDMA
NEWSEC
C,A

FDSEC

H, CCrP-1284
$—2
D,1648H

D

NEWDMA
B,H

C,L

FDDMA

B, RETRIES*108H+8

B
FDSEEK
FDREAD
B
TYBOOT
B
WRMFRED
FDERR

c,1

FDSEEK

B, CCP+URBAH
D, 19*183H+1
WRMREAD

B, CCP+OFAGH

;SELECT DRIVE A
:SELECT SIDE 2

;TRACK 9, SINGLE DENSITY
sLOOP IF ERROR

:THE NEXT BLOCK OF CODE RE*INITIALIZES
H THE WARM BOOT LOADER FOR TRACK
s INITIALIZE THE SECTOR TO READ - 2
;FIRST REVOLUTION DMA - 183

;LOAD ALL OF TRACK #

:FIRST SECTOR - 2

;UPDATE SECTOR #

;SIZE OF TRACK IN SECTORS + 1

;SKIP IF NOT AT END OF TRACK

;DONE WITH THIS TRACK

sBACK UP TO SECTOR 6

;MEMORY ADDRESS OF SECTOR - 1680
;SAVE THE UPDATED SECTOR #

;3ET UP THE SECTOR
sMEMORY ADDRESS OQF SECTOR - 1d@H

;UPDATE DMA ADDRESS

:SAVE THE UPDATED DMA ADDRESS
;SET UP THE NEW DMA ADDRESS
sMAXIMUM # OF ERRORS, TRACK #

;SET UP THE PROPER TRACK
;READ THE SECTOR

;CONTINUE IF RO ERROR

:KEEP TRYING IF ERROR
:TCO MANY ERRORS, FLASH THE LIGHT

SECTOR 3 (PARTIAL), SECTOR 2 (1824 BYTE SECTORS)

;TRACK 1

;ADDRESS FOR SECTOR 1
;sRETRY COUNT + SECTOR 1

;ADDRESS FOR SECTOR 2
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WRMCPY :

WRMREAD:

WRMFRD =

WRMERR 3

FDTRAN ¢

SIDEA:

#3556

LXI
CALL

LXI
LXI
LXIT

MOV
STAX
IRX
INX
DCX
MOV
ORA
JHNZ

LXI
LXT
CALL

XRA
RET

PUSH
CALL
pPop
CALL
PUSH
CALL
JC
CALL
ANT
=100
POP
RNC
DCR
JNZ
JMP

INX
PUSH
PUSH
CALL
LXI
DAD
MOV
INX
MOV
MOV
MOV
ORA
RAR
SUB
PUSH
JM
POP

CBI1OS Revision E for CP/M Version 2.2 - March 4,

D,13*123H+3
WRMREAD

B, B330H
D, CCP+1388H
H, CCP+AFr3EH

A,M

'B

QPromzoD

WBMCPY

B, CCP+GFOUH
D, 18*183H+2
WRMREAD

A

D
FDDMA
B
FDSEC
B
FDREAD
WRMERR
FDSTAT
JCH
JCH

B

B
WRMFRD
FDERR

D

B
FDGET
D,10

v

A, M

W:ﬁE“I s
T PXE

C

PSW
SIDETWC
PSW

; RETRY COUNT + SECTOR 3

;SIZE OF PARTIAL SECTOR
:ADDRESS FOR SECTOR 3
s ADDRESS OF SECTOR 3

;GET A BYTE AND

SAVE IT

;BUMP POINTERS

: BUMP COUNTER
;CHECK IF DONE

-
[

;ADDRESS FOR SECTOR 2
+ RETRY COUNT + SECTOR 2

;CLEAR ERRCR INDICATOR

IF NOT, LOOP

s SET DMA ADDRESS

;SET SECTOR

; SAVE ERROR COUNT

s READ A SECTOR

;DO RETRY STUFF ON ERROR
;SECTOR SI1IZE MUST BE 1824 BYTES
;MASK LENGTH BITS

1982

:CARRY (ERROR) WILL BE SET IF < #CUH

:FETCH RETRY COUNT
sRETURN IF NO ERROR
;BUMP ERROR COUNT

:ERROR,

;SAVE TABLE ADDRESS

:SAVE SECTOR #

:+GET DPH FOR CURRENT DRIVE
; LOAD DPH POINTER

;GET # OF CP/M SECTORS/TRACK

; CLEAR CARRY
;BDIVIDE BY TWO

; SUBTRACT SECTOR NUMBER
$tSAVE ADJUSTED SECTOR

;DISCARD ADJUSTED SECTOR

FLASH THE LIGHT
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#257

POP
POP
SIDEONE : XCHG
DAD
MOV
MVI
RET

SIDETWO:CALL
JZ
POop
PoP
CHMA
INR
MOV
POP
CALL
MVI
ORA
MOV
RET

FDLDRV: STA
MOV
MVI
FLOPFLG EQU
ANA
JNZ

MVI
LXI
MVI
CMP
JNZ
INX
INX
INX
DCR
JNZ2
LXI
LXI
LXT
CALL
MVI
STA
MVI
STA
MVI
STA

CLOPP:

FLOPOK: CALL
LDA
MoV
CALL
CALL

LXT

CBIOS Revision E for CP/M Version 2.2 - March 4,

B
D
B
L,M
H'ﬁ

FDGSID
SIDEA
PSW

B

A

C,A

D
SIDEONE
A, 804

H

H,A

FDLOG
C,a
A0
$-1

A
FLGPOK

B,17
H,FDBOOT
A, (JMP}
M

ZRET

H

H

H

B

CLOPP

D, FDINIT
H, FDORIG+T7E2H
B, 38
MOVBYT
A, BFFH
DREG

A, CLRCMD
CMDREG
A,l
FLOPFLG

FLUSH
FDLOG
C,A
FDSEL
FDLHOME
H,1

;BC =

;CHECK OUT NUMBER OF SIDES

; RESTORE SECTOR REQUESTED

; RESTORE ADDRESS OF XLT TABLE
:HL <- &{TRANSLATION TABLE)
OFFSET INTO TABLE

;HL <~ PHYSICAL SECTOR

;SINGLE SIDED

: MAKE

; MAKE

SIDE

|y e

:SAVE
s SAVE
; HAVE

;FLOPPIES HAVN'T BEEN ACCESSED
;CHECK IF 2D CONTROLLER 15 INSTALLED

$MUST

s INITIALIZATION SEQUENCE

s RETRIEVE ADJUSTED SECTOR
SECTOR REQUEST POSITIVE

WNEW SECTOR THE REQUESTED

™C BIT
AND SECTCR

LOGICAL DRIVE
DRIVE #

THE FLOPPIES BEEN ACCESSED YET

HAVE 17 JUMPS

;LOAD ADDRESS

;BYTE

COUNT

;LOAD CONTROLLER RAM
;START 1791

31791

;SET 2D INITIALIZED FLAG

:FLUSH BUFFER SINCE WE ARE USING 1T

RESET

;SELECT NEW DRIVE

:RECALIBRATE THE DRIVE
;SELECT SECTOR 1 OF TRACK 2
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SHLD
INX
SHLD
XRA
STA
CALL
JC
CALL
STA
ANI
PUSH
RAR
LXI
MOV
MVI
DAD
PUSH
CALL
PopP
LXT
CALL
LXI
DAD
PUSH
CALL
LDA
ANT
MOV
LXI
JZ
LXI1
SIDEOK: XCHG
FOP
POP
RAL
RAL
MOV
MVI
DAD
XCHG
MOV
INX
MOV
LXT
PAD
MOV
FDGET: LDA
LXI
JMP

FDSEL2: STA
MOV
JMP

FDLHOME : MV1
CALL

CBIOS Revision E for CP/M Version 2.2 - March 4,

TRUESEC
H
CPMTRK
A

RDWR
FILL
ZRET
FDSTAT
FDLDST
gCH
PSW

H, XLTS
E,A

D,q

D

H

FDGET

D

B,2
MCVBYT
D,8

D

i

FOGSID
FDLDST
DBRLSID
M,A

D, DPBR1285
SIDEOK

D, DPB128D

RETDPI

FDLOG
C,A
FDSEL

c,.9
FDSIDE

;MAKE SURE WE ARE DOING A READ

;FILL IN BUFFER WITH SECTOR
; TEST FOR ERROR RETURN

;GET STATUS ON CURRENT DRIVE
; SAVE DRIVE STATUS

sMASK IN SECTOR SIZE BITS
;USED TO SELECT A DPB

; TABLE OF XLT ADDRESSES

;SAVE POINTER TO PROPER XLT
;GET POINTER TO PROPER DPH

sCOPY XLT POINTER INTO DPH

;OFFSET TO DPB POINTER IN DPH
tHL <= &DPH.DPB

:GET POINTER TO SIDE FLAG TABLE ENTRY

;GET DRIVE STATUS

sCHECK DOUBLE SIDED BIT

; SAVE SIDES FLAG

;BASE FOR SINGLE SIDED DPB'S

: BASE OF DOUBLE SIDED DPB'S

: {HL) =-»> DPB BASE, (DE) -» &DPH.DPB

;OFFSET TO CORRECT DPB
;MAKE @, 149, 24, 39

;MAKE OFFSET
: (HL) IS NOW A DPB POINTER

; PUT PROPER DPB ADDRESS IN DPH.DPB

sOFFSET TO DPB.SIZ

; FETCH SECTOR SIZE CODE
;s RETURN PROPER DPH

; SELECT SIDE d

® © 6 ¢ ¢ & & ¢ ¢ ¢ ¢ & o o & &6 O o ¢ o o O
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FDSSEC:

FDGSID:

FDINIT:

FDLOG:
FDLDST:

FDLSID:

#4859

JMP

PUSH
MOV

RLC
ANI
MOV
CALL
POP
JMP

LXI
LDA
PUSH
MOV
MVI
DAD
| J0)
MOV
ORA
RET

DW
DW
DW
DB
DB
DB
LB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
BB
DB
DB
DB

DB
DB
DB
DB
DwW

DB
DB

REPT
DB

ENDi1

FDHAOME
B

A,B

1

C'A
FDSIDE

B
FDSEC

H,FDLSID
FDLOG

D

E,A

D,d

oo ag

o0&

MAXFD
JFFH

;DO ACTUAL HOME

; SAVE SECTOR NUMBER
:CHECK SIDE SELECT BIT
;MOVE HIGH BIT TO BIT ZERO

|
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;CALL SELECT SIDE & = SIDE A, 1 = SIDE B

;SIDE FLAG TABLE
:DRIVE NUMBER

; MAKE OFFSET

;OFFSET TO PROPER ENTRY

;SET UP FLAGE

; INITIALIZATION BYTES LOADED ONTO. 2D/B
sHEAD LOADED TIMEOUT :

; DMA ADDRESS

1 DOUBLE SIDED FLAG
;READ HEADER FLAG
;DRIVE SELECT CONSTANT
;DRIVE NUMBER

; CURRENT DISK

sHEAD LOADED FLAG
sDRIVE & PARAMETERS
;:DRIVE # TRACK ADDRESS
;DRIVE 1 PARAMETERS
;DRIVE 1 TRACK ADDRESS
;DRIVE 2 PARAMETERS
;DRIVE 2 TRACK ADDRESS
:DRIVE 3 PARAMETERS
:DRIVE 3 TRACK ADDRESS
; CURRENT PARAMETERS

:5IDE DESIRED
;SECTOR DESIRED
;TRACK DESIRED

;s HEADER IMAGE, TRACK

sSECTOR
:S1DE
: SECTOR
;CRC

;FLOPPY DRIVE STATUS BYTE

:DOUBLE SIDED FLAG 4 =

SINGLE, 1 = DOUBLE
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FA3F7
FJF9
FOFB
F@rD

FOPF
Fl94d
Fldas
F109
F1oD
F112
Flleé

Flla
Fllg
F121
F127
Fl12D
F133
F139
¥F13F
F145
F14B

F14F
F159
F158
Fl168
F168
F173
F178
F183
F188

FFFd XLTS: Dw XLT128 sXLT FOR 128 BYTE SECTORS

1AF1 DW XLT25%6 :XLT FOR 256 BYTE SECTORS

4FF] Dw XLT512 ;XLT FOR 512 BYTE SECTCRS

8CF1 Dw XLTl24 ;XLT FOR 1924 BYTE SECTORS
L R R R R R R E s
®
* XLT TABLES (SECTOR SKEW TABLES) FOR CP/M 2.4. THESE TABLES
* DEFINE THE SECTOR TRANSLATION THAT OCCURS WHEN MAPPING CP/M
* SECTORS TO PHYSICAL SECTORS ON THE DISK. THERE 1S ONE SKEW
* TABLE FOR EACH OF THE POSSIBLE SECTOR SIZES. CURRENTLY THE
* TABLES ARE LOCATED ON TRACK & SECTORS 6 AND 8. THEY ARE
* LOADED INTO MEMORY IN THE CBIOS RAM BY THE COLD BOOT ROUTIHNE.
*
kkhhkkhkhkhkhkhhkhkdhhkhhhhhbhddikiddkkddkdhhkddhkdkhddkdkdkdhhkk ki ki ko & oo o koo e

515 XLT128: DB 8

d1a7dD1319 DB 1,7,13,19,25

250B1117 DB 5,1:,17,23

B33d94F15 DB 3,9,15,21

P208JE141A e 2,8,14, 20, 26

go3Cl1218 DB 6,12,18,24

P43Aldle DB 4,14,16,22

o8 XLT256: DB 3

g182131425 DB 1,2,1%,28,37,38

0394151627 DB 3,4,21,22,39,48

4506171829 DB 5,6,23,24,41,42

B788191A2B bB 7.8,25,26,43,44

J90A1IB1C2D DB 9,16,27,28,45,46

@BJCID1E2F DB 11,12,29,30,47,48

GDIE1F2431 DB 13,14,31,32,49,59

GFrla212233 DB 15,16,33,34,51,52

11122324 DB 17,18,35, 36

a4 XLT512: DB ()

21492833411 DB 1,2,3,4,17,18,19,20

2122232431 DB 33,34,35,36,49,53,51,52

P526878815 DB 5,6,7,8,21,22,23,24

2526272835 DB 37,38,39,49,53,54,55,56

G9JAIBOBCLY DB 9,14,11,12,25,26,27,28

292A2B2C39 DB 41,42,43,44,57,58,59,608

GDIEGF141D DB 13,14,15,16,29, 3d, 31,32

2D2E2F30 DB 45,46,47,48

ENDIF

IF (MAXFD NE @) OR {(MAXDM NE @)
A AR R IR R RIAR TR I Tk ok ded kR R AT AR RN R EAR RIS Ik kdde ke kddkkkkdkhdhkhdkw
* *
* XLTS IS A TABLE OF ADDRESS THAT POINT TO EACH OF THE XLT *
* TABLES FOR EACH SECTOR SIZE. *
* *

LSRR LSRR ISR RS AR AR R RS RS RS R A AR R R RS RSRRRSE SRS

% % % ¥ % % * ¥
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F18C
F18D
F195
F19D
F1AS5
F1AD
F1B5
F1BD
F1C5

F1CD
FICF
F1DB
FlD1
FilD2
F1D4
F1D6
rF1ln7
F1D8
FlDA
F1DC

F1lDD
FlDF
F1E&
FlEl
F1E2
Fl1E4
FlEG
F1E7
F1ES8
F1lEA
F1EC
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510, XLT124: DB %)

Fla2833405 DB 1,2,3,4,5,6,7,8

191A1B1C1D DB 25,26,27,28,29, 3¢, 31,32

3132333435 DB 49,5%,51,52,53,54,55, 56 |

FOUAGBACHED DB 9,1¢,11,12,13,14,15,16 5

2122232425 DB 33,34,35,36,37,38,39,48 ;

393A3R3C3D DB 57,58,59,60,61,62,63,64 ;

1112131415 DB 17,18,19,24,21,22,23,24 '

292A2B2C2D DB 41,42,43,44,45,46,47,48
I R R E R L 2 R R R R E 2 X2 XX XSRS R E 222222222 2 £ 2 R 2 s R 8 B 2 & & 2N
* *
* EACH OF THE FOLLOWING TABLES DESCRIBES A DISKETTE WITH THE *
* SPECIFIED CHARACTERISTICS. *
* +*
P g A e A R R R R R E AR A 22222222222 R 2R 2 X X R R AL A A& & & & & & &3
*****************************************************************
* *
* THE FOLLOWING DPR DEFINES A DISKETTE FOR 128 BYTE SECTORS, *
* SINGLE DENSITY, AND SINGLE SIDED. *
* *
g g e T P T TR T LT L L LR EEE LI X TS LA RS ELE S AL S SR AL S S S LA &8 & &

1A08 DPR128S : D0 26 :CP/M SECTORS/TRACK

a3 DB 3 ;BSH

a7 DB 7 : BLM

1410] DB 3 7 EXM

F239 DW 242 : DSM

3FRD DW 63 s DRM

cyg DB BCOH AL

og DB %] ;ALL

1099 DW 16 ; CKS

Y288 Dw 2 :OFF

g1 DB 1 :128 BYTE SECTORS
*****************************************************************:
* *x .
* THE FOLLOWING DPR DEFINES A DISKETTE FOR 256 BYTE SECTORS, *
* DOUBLE DENSITY, AND SINGLE SIDED. *
* *
*****************************************************************!

3400 DPB25685 : DW 52 ;CP/M SECTORS/TRACK

04 DB 4 :BSH

av DR 15 s BLM

g1 DB 1 ;s EXM

F203 DW 242 : D5SM

TF33 DW 127 : DRM

fof))] DB Julagnlzl s ALD

%15} DB ] :AL1

2808 DW 32 ;s CKS

208 DW 2 ;OFF

32 DB 2 :256 BYTE SECTORS

Y  E E R 222222222 X222 AR R RRE RS RA R EE L R AR R R R LR DRSS S

® ¢ ¢ ¢ ¢ ¢ & O ¢ ¢ © o © O o o & & o o 0+ 0
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F1ED
F1EF
F1F@
F1F1
F1F2
FiF4
F1F6
F1F7
F1F8
F1FA
F1FC

FiFD
F1¥F
F229
F2@1
F292
F204
F206
F2a7
Fr2d8
F28A
F23acC

F28D
F2dF
F219
F2il
F212
F214
F2l6
ra17
F218
F21A
F21C

3Cag
a4
gr
aa
1801
TFE8
Co
5%
2033
32849
g3

40943
4
gr
3g
2BB1
TFad
Ca
1%
20008
2299
g4

3409
g4
oF
g1
F203
raa
ca
a4
2009
8209
g1

* *
* THE FOLLOWING DPB DEFINES A DISKETTE AS 512 BYTE SECTORS, *
* DOUBLE DENSITY, AND SINGLE SIDED. *.
* *
Ak hkkkdhkh ok hhkkhkkhrkrkkhhbhhhkhhraRdhkhh kA kA xhhhhhhhrdh bk dhd

DPRS512S:DW 60 ;CP/M SECTORS/TRACK

DB 4 :BSH

DB 15 ;BILM

DB 3 rEXM

bW 283 ; DSM

DW 127 : DRM

DB BCH ;AL

DB 5| ;ALL

DW 32 : CKS

Dy 2 ; OFF

DB 3 :512 BYTE SECTORS
R E R E R E e R R R R R R E R R R R R R RS R RS A SEEEAEEEER RS S AR S SRR A S 8 a8 KB EE]
* *
* THE FOLLOWING DPB DEFINES A DISKETTE AS 1924 BYTE SECTORS, *
* DOUBLE DENSITY, AND SINGLE SIDED. *
x* x*

T I R T TR R TN IEIEFESEEIRIL S S S 28 82828 23 22Xt Aot bt £ 02 R £ 0t b8 b 2

LP13245:DwW 64 ;CP/M SECTORS/TRACK

DB 4 ;s BSH

DB 15 ; BLM

DB a ; EXM

DW 299 ; DSM

DW 127 ; DRM

DB GCORH :ALD

DB J sALL

DW 32 ;CKS

DW 2 ;OFF

DB 4 :1@24 BYTE SECTORS
Y E L2 R R R R R R R A R A2 2223223232333 2222222 XX XA X t ot ot 2 0 B2 A0 &
x x
* THE FOLLOWING DPB DEFINES A DISKETTE FOR 128 BYTE SECTORS, *
* SINGLE DENSITY, AND DOUBLE SIDED. *
* x

P P T2 RS 222222 X323 2222 R 2R R R X altaa st st t X £ 0 kb Xk

DPB128D: W 52 :CP/M SECTORS/TRACK
DB 4 ;BSH
DB 15 s BLM
DB 1 tEXM
DW 242 ; DSM
DW 127 » ;s DRM
DB ACPH sALD
DB i} +AL]
DW 32 ; CK5
DW 2 :OFF
DB 1 :128 BYTE SECTORS
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F21D
FZ21F
F228
221
222
F224
F226
F227
F228
F22A
F22C

F22D
F22F
F238
F231
F232
F234
F236
F237
F238
F23A
F23C

F23D
F23F
F244
F241
F242
r244
F246
F247
248
F24A
F24C

6839
g4
gF
Go
E601
FFJ&
FO
Pl
A0
0200
g2

7894
34
ar
o
31g2
Fraad
Fd
ag
439ad
2200
@3

8203

)y
B3
5782
FFoa
Fi
go
4330
B290
84

Fhkhkdkhkhhdhdhdhhkdkdhdhhhrhhhkkkkhhkhddhhhkhk ok hdhhhrhhdhkhhhhhhdhhhkhhhhhk!
!

*

* THE FOLLOWING DPB DEFINES A DISKETTE AS 256 BYTE SECTORS,

* DOUBLE DENSITY, AND DOUBLE SIDED.

*

*****************************************************************!

DPB256D: DW
DB
DB
DB
Div
DW
DB
DB
DW
DwW
DB

Ahhkk A ARk A A A AR AR A Ak Ak Ak hr A A AR A AR AR Aok bk k ekt ki hdhdhhkdih

*

* THE FOLLOWING DPB DEFINES A DISKETTE AS 512 BYTE SECTCRS,

3
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104
4
15
14
486
255
OF 9
%)
64
2

2

:CP/M SECTORS/TRACK
: BSH

:BLM

;EXM

; DSM

; DRM

ALY

;ALl

:CKS

;OFF

;256 BYTE SECTORS

* DOUBLE DENSITY, AND DOUBLE SIDED.

*

ARk REAA A AR A AR KAk kkhhkhhhdhhbhkrhhrhrrdhhdrrkdrhkd kb hdbrdhhbhbitrrthkd

DPB512D: bW
DB
DB
DB
DW
Dw
DB
DB
DW
DW
DB

B g T g g e . 2 2 22222 22X Z ST T 0

*

* THE FOLLOWING DPB DEFINES A DISKETTE AS 1624 BYTE SECTORS,

123
4
15
%)
561
255
BFJH
5]
64
2

3

;CP/M SECTORS/TRACK
; BSH

;BLM

;s EXM

; DSM

: DRM

;ALY

sALl1

; CKS

; OFF

;512 BYTE SECTORS

* DOUBLE DENSITY, AND DOUBLE SIDED.

&

Ak hkkkdkhkkFhhkhdekhdrhhkhdd bk hkhkdhhhkrrdrRhdkohhhkrhrbrdhkhdrkd ki hdx

DP1024D:DW
DB
DB
DB
DwW
Dw
DB
DB
DW
DW
DB

128
4
15
]
599
255
51 %]3)
15
64
2

4

:CP/M SECTORS/TRACK
; BSH

; BLM

s EXM

+ DSM

;s DRM

ALY

ALl

: CKS

;OFF

+1G324 BYTE SECTORS
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20548
JAEF

gazp
gg21
8322
9623
2024
vws25
3326
ag227
g928
8329
BA2A
2028
a@2c
U32D
go2E
gong
GaAl

2366
g1FF

jugapsys
2049

CB3LE

F24D
FZ24E
F258
F252
F254
F256
F258
F25A
F25C

| { A [ | (O || (Y (2 [ |

n oK

I

g1

64F2
DEF2
13F3
D6F2
3CF4
3EF4
AEF3
BBF3

#0664

ENDIF

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

R R R B 2 L 2222 22 F A TR R T T R Y

*

*

* THE FOLLOWING EQUATES RELATE THE MORROW DESIGNS DJDMA *
* CONTROLLER.

*

*
*

KN RERAERRARARRRTAREARRRE AR AN A K A Ak k ks khkhkhkhhkhkhkhkhhhhkhkhhhhkhhidk

DMCHAN
DMKICK

RDSECT
WRESECT
GSTAT
DMSDMA
INTRQC
DMHALTC
BRACHA
SETCHA
SETCRC
RDTRCK
WRTRCK
SEROUT
SENABL
TRKSIZ
SETLOG
READM
WRITEM

DMPSTP
DMFSET

N$DUBL
N$2SIDE

SERIN

IF
EQU
EQU

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

EQU
EQU

EQU
EQU

EQU

{MAXDM NE &) OR
S@H
PEFH

21
21H
22H
23H
24H
25H
26H
27H
28H
29H
2AH
2BH
2CH
2DH
2EH
PAPH
2alH

3*341/10
15*341/10

801
4048

A3EH

{MAXMF NE @)
; DEFAULT CHANNEL ADDRESS
;KICK I/0 PCORT ADDRESS

;READ SECTOR COMMAND
;WRITE A SECTOR COMMAND
:GET DRIVE STATUS

+SET DMA ADDRESS

:SET INTERRUPT REQUEST
s HALT COMMAND

; CHANNEL BRANCH

; SET CHANNEL ADDRESS
;SET CRC RETRY COUNT

: READ TRACK COMMAND i

+WRITE TRACK COMMAND :

;SERIAL OUPUT THROUGH BIT BANGER SERIAL PORT
;ENABLE SERIAL INPUT '

+SET NUMBER OF TRACKS !

;SET LOGICAL DRIVES |

; READ FROM CONTROLLER MEMORY '

sWRITE TO CONTROLLER MEMORY

;FAST STEPPING RATE CONSTANT IS 3'MS * 34.1
;FAST SETTLING RATE CONSTANT IS 15 MS * 34.1

;DOUBLE DERSITY
;2 SIDED DRIVE

;ADDRESS OF SERIAL INPUT DATA, (STATUS - 1)

*****************************************************************:

*

&%

* DEVICE SPECIFICATION TABLE FOR THE DISK JOCKEY DMA FLOPPY *

*

¥,

khkhkhkhkhkrkdhkhkhkhkrhhdhrhrhkrkh kbbb hhhh kbbb bbbk Ak Rk rdhkkhkhkhn

DMDET s

Ir
DB
DW
DwW
DW
DW
DW
Dw
DwW
Dw

MAXDM NE @
MAXDM
DMWARM
DMTRAN
DMLBRV
DMSELR
DMHOME
DMSEEK
DMSSEC
DMDMA

;NUMBER OF LOGICAL DRIVES
sWARM BOOT

;SECTOR TRANSLATION

; SELECT DRIVE 1

;SELECT DRIVE 2

sHOME DRIVE

:SEEK TO SPECIFIED TRACK
;SET SECTOR

;SET DMA ADDRESS
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F23E
F209
F2o2

@RV

F2o4
F267
F26A
F26C
F26D
F26F
F274
F272
F273
F275
F278
F27B
F278
F283
F283
F236
F289
F28C
F28F
F294

F281
F292
7294
F295
F296
F297
F298
F299
F298
F29C
F29D
F29FE
F2A0
F2al
F2A2
F2A3
F2a4
F2A5
F2A7
F2A8
F2A9
F2AA
F2AC
F2AD
F2AE
F2AF
F2BY
F2B1
F282

OrFr4
AaCF4
JRBRED

CDDe¥F2
215089
3626
23
3691
23
36F2
23
k133515
21BGr2
CDC4r3
3A9CF2
E048
CA75F2
41690493
116DF5
219987
CDEGEE
AF

co

23
Bap2
gg
29
idh)
ad
2d
B4F2
153%
53]
23
Jg@DF
2a
29
gl
aa
2a
CEF2
(415
a8
23
6DF5
29
23
@1
@3
ga
1915/
ROGd

DMTRCK

DMWARM:

DHMWBAD:

DMWCHN

DMWST @

DMWEND :

D
DW
Dw

EQU

CALL
LXI
MVI
INX
MVI
INX
MVI
INX
MVI
LXI
CALL
LDA
ANI
JZ
LXI
LXI
LXI
CALL
XRA
RET

bB
bW
bB
DB
DB
DB
DB
Dw
DB
DB
DB
DW
PB
DB
DB
DB
DB
Dw
DB
DB
DB
DW
DB
pB
DB
DB
DB
DR
DW

DMREAD
DMWRITE
NOBAD

22*%128

DMSELR
H, DMCHAN
M, BRACHA
H

M, {LOW DMWCHN}

H

M, (HIGH DMWCHHN)

H

M, 0

H, DMWEND-1
POCMD
DMWST

434
DMWBAD

B, 33%@H

D, BUFFER
H,CCP+1382H
MOVBYT

A

DMSDMA
CcCcp-512
5
RDTRCK
g

J

g
DMWSEC
&
g

DMSDMA
CCP+DPMTRCK
2

RDTRCK

1

g

2 |
DMWSEC+26
g

i

DMSDMA
BUFFER

2

RDSECT

D EE W

1
CB10S Revision E for CP/M Version 2.2 - March 4, 1982

;READ A SECTOR
sWRITE A SECTOR
tNO BAD SECTOR MAP

; AMOUNT OF CODE ON TRACK 4

;SELECT DRIVE O
sSET UP BRANCH

;LOW ADDRESS BYTE

tHIGH ADBRESS BYTE

;PCINTER TO END OF COMMAND STRUCTURE

; READ IN TRACKS

;GET TRACK READ STATUS :

:LOOP ON 'TERRIBLE' ERRORS LIKE NO DISK
:3/4 K BYTES OF SECTOR 3 NEEDS TO'BE MOVED
$SECTOR 3 1S58 IN QUR BUFFER

; AND THIS IS WHERE WE WANT 1T TO GO...

; SET TRACK @ DMA ADDRESS
;FIRST TRACK DMA ADDRESS -~ BOQOT LOADER

; READ TRACK COMMAND
:TRACK @

;SIDE ©

:DRIVE @

;SECTOR LOAD/STATUS MAP

s TRACK READ STATUS

:DMA ADDRESS FOR TRACK 1

:TRACK 1
:SIDE
sDRIVE ¢
sMAP IS LOADEDR RIGHT AFTER TRACK & STATUS MAP

; TRACK READ STATUS

:SECTOR 3 GETS LOADED IN SYSTEM BUFFER

sTRACK 1

;SIDE 4, SECTOR 3
;DRIVE ¢

; READ STATUS

;ROOM FOR THE HALT
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F2B4
F2RB8
F2CE

F2D6
¥F2D9
F2DB

F2DE
F2DF
F2EQ
F2E1
F2E4
F2R7
F2ES8
F2EQ
F2EA
F2EB
F2EC
F2ED
F2EE
F2EF
F2F9Q
F2r71
F2Fr4
F2F5
F2F6
F2F7
F2F8
F2F9
F2FA
F2FC

F2FD
F390
7382
F335
F386
r3a7
¥3d98
F339
F3dA
F32B
F30E
F31a
F311
F312

F313
F316
F319
F31C
F31F
r322
F323

FFFFFEFFF
P20 3
DO3EFFFFFF

32E6F4
Jdepd
C39EF3

23

D5

c5
CD71F3
113a8d
19

7E

23

66

6F

7E

B7

1F

91

F5
FAFDEZ2
Fl

Cl

b1

EB

39

GE
2680
C9

CD53FF4
E628
CAF4F2
Fl

Cl

2F

3C

4F

D1
CDFIF2
3EBG
B4

&7

c9

J2EGF4
CDDR3F3
DABLEC
210193
22F0F4
23

22EEF4

DMWSEC:

DMSELR:z

DMTRAN:

DMSIDEA:

DMSIDELl:

DMSIDEZ:

DMLDRV:

#0906

DW
bW
DwW

STA
MVI
JMP

INX
PUSH
PUSH
CALL
LXI
DAD
MOV
INX
MOV
MOV
MOV
ORA
RAR
SUB
PUSH
JM
pop
pPOP
POP
XCHG
DAD
MOV
MVI
RET

CALL
ANI
Ja
POP
POP
CMA
INR
MOV
POP
CALL
MVI
ORA
MOV
RET

STA
CALL
JC
LXI
SHLD
INX
SHLD

CBIOS Revision E for CP/i Version 2.2 - March 4, 1982

JFFFFH,
d, o, 9,

4, BFFFFH,

DMLOG
B'ﬁ
DMSELZ2

B

D

B
DMGET
D,18
b
A/M
H
H,M
L,A
A,H
A

C

PSU
DMSIDEZ2
PSY

B

D

mOw

- =

o=

DMSTAT
26H
DMSIDEA
PSwW

B

A

C,A

D
DMSIDE]
A, 80H

H

H, A

DMLOG
DMINIT
ZRET
H,1
TRUESEC
H
CPMTRK

;DO NOT LOAD BOOT LOADER

&, ¥, 9, ¥, 9, ¥ ;22 SECTORS TO BE LOADED
JFFFFH, GFFFFH

;FIRST 2 SECTORS ON TRACK 2

:8 INCH LOGICAL DRIVES START AT ZERO

;SAVE TABLE ADDRESS
;SAVE SECTOR #

;GET 4 OF CP/M SECTORS/TRACK
;CLEAR CARY

:DIVIDE BY TWO

;SAVE ADJUSTED SECTOR
;DISCARD ADJUSTEDR SECTOR

;s RESTORE SECTOR REQUESTED
;RESTOR ADDRESS OF XLT TABLE
tHL <~ &(TRANSLATION TABLE)

+BC = OFFSET INTC TABLE
sBL <- PHYSICAL SECTOR

sRETRIEVE ADJUSTED SECTOR
sMAKE SECTOR REQUEST POSITIVE
;MAKE NEW SECTOR THE REQUESTED SECTOR

;SIDE TWC BIT
H AND SECTOR

s TEST FOR A DRIVE

;SELECT SECTOR 1 OF TRACK 2
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F326
F327
F32a
¥32D

F339
F333
F335
F336
F337
F33A
F33B
F33D
F33E
F33F
F342
F343
F346
F349
F34C
F34D
F34E
F351
353
F356
F359
F35C
F35F
F3el
F3e6l
F362
F363
364
F365
F367
r368
F369
F36A
F36R
Fi6C
F36F
F373
F371
F374
F377

¥F37A
F37D
F37F
F384
F381

AF

3274ED
CDFIED
DAB1EC

CDSFF4
EGIC
F5

1F
21F7FY
5F
1688
19

ES
CD71F3
D1
016283
CDEGEE
113848
19

E5
CD5FF4
E620
11CDF1
CASFF3
CD7AF3
119DF2
EB

D1

Fl

17

17

4F
gedd
29

ER

73

23

72
210FGa
19

4E
3AEGF4
115DF5
C3FCEE

2AEBF4
2689
29

54

5D

XRA
STA
CALL
JC

CALL
ANI
PUSH
RAR
LX3
MOV
MV
DAD
PUSH
CALL
PGP
LXI
CALL
LXI
DAD
PUSH
CALL
ANT
LXI
JZ
CALL
LXI
DMSCK: XKCHG
POP
POP
RAL
RATL
MOV
MVI
DAD
XCHG
MOV
INX
MOV
LXI
DAD
MOV
DMGET: LDA
LXI
JMP

- mE wp wa

SETHIGH:LHLD
MVI
DAD
MOV
MOV

A

RDVIR
FILL
ZRET

DMSTAT
@gCH
PSW

H, XLTS

L)

= w

ormoonl

MGET

o<t
ju3]
o
e

-

VoRwmo
Oh

H

DMSTAT
20H

D, bPB1L28S
DMSOK
SETHIGH
C, DPB128D

DMLOG
D, DPHDM®@
RETDPH

DMLOG
H,8

5|
b, H
E,L
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;MAKE SURE WE ARE DOING A READ

; FLUSH BUFFER AND REFILL
;TEST FOR ERROR RETURN

;GET STATUS ON CURRENT DRIVE
sMASK IN SECTOR SI1ZE BITS
;USED TC SELECT A DPB

;TABLE OF XLT ADDRESSES

:SAVE POINTER TO PROPER XLT

;NUMBER OF BYTES TQ MOVE
tMOVE THE ADDRESS OF XLT
sQFFSET 'TC DPPRB POINTER
+HL <- &DPH.DPB

; CHECK DOUBLE SIDED BIT
;BASE FOR SINGLE SIDED DPR'S

:SET CONTROLLER TO KNOW ABOUT FAST STEPING
;BASE OF DOUBLE SIDED DPB'S

;HL <- DBP BASE, DE <— &DPH.DPB

;RESTORE DE (POINTER INTO DPH}

;OFFSET TO CORRECT DPB

;PUT DPB ADDRESS IN DPH

THE CURRENT DRIVE IS5 DOUBLE SIDED. THUS IS IT SAFE TO SET THE
STEPPING RATE TCO 3 MS WITH 15 MS SETTLING.

tGET THE CURRENT DRIVE NUHBER
;DRIVE NUMBER 1S5 A BYTE
;TEN BYTES PER PARAMETER TABLE ENTRY
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F332
F383
F384
F385
¥388
r3a9
¥F38B
F38C
¥F38E
F38F
F391
F394
F395
F327
F398
F39A
F39D

29

29

19
114FEA
19
36480
23
3666
23
369
118589
138
36FF
23
3641
CDFCF3
C9

#9468

DAD
DAD
DAD
LXI
DAD
MVI
INX
MVI
INX
MVI
LXI
DAD
MVI
INX
MVL
CALL
RET

ENDIF

CBIOS Revision & for CP/M Version 2.2 - March 4,

H

H

D

D, DPARAM+1

D

M, 0

H

M, (LOW DMFSTP)
H

M, (HIGH DMFSTP)
D,5

D

M, (LOW DMFSET)
H

M, (HIGH DMFSET)
DMPARM

s PARAMETER

TABLE ADDRESS

;SKIP THE TRACK SIZE BYTE

;FOCRCE REPARAMITIZATION OF THIS DRIVE
;OFFSET TO THE STEPPING RATE CONGTANT

sFAST STEPPING RATE CONSTANT

s SKIP OVER THE RESERVED FiELDS

;FAST SETTLING RATE CONSTANT

;SET DRIVE PARAMETERS FOR THE SA850

hkhkkhkhhkhkhkhkrhhkdkkkikkhkhkhkhkhhhhhhkhkhkhkAArkErErRAAEAXAkIAAAXEA T AEF ATkt hk

*

*

* DRIVE SPECIFICATION TABLE FOR DJDMA 5 1/4 INCH DRIVES *

*

*

LE 2RSS 2R RS ERZERSESSSE RS ESRRE RS R R R R R R R RS SRR RS EE LSS

MI'DET:

METRCK

MEFWARM :

MFWFAL:

IF
DB
DW
DKW
DW
DW
oW
DwW
DW
DwW

W
DW
Dw

EQU

CALL
LXI
MVI
INX
MVI
INX
MVI
INX
MVI
LXI
CALL
LDA
ANI
J2

MAXMF NE U
MAXMF
MEFWARM
MFTRAN
MEFLDRV
MFSEL2
DMHOME
MFSEEK
MFSSEC
DMDMA
DMREAD
DMWRITE
NOBAD

9*%512

MFSEL2

H, DMCHAN

M, BRACHA

H

M, (LOW MFWCHHN )
H

M, (HIGH MFWCHN)
H

M,

H, MFWEND+1
DOCMD

MEFWST

AQH

MEWFAL

s NUMBER OF LOGICAL
;sWARM BOGOT

;SECTOR TRANSLATION

:SELECT DRIVE 1
;SELECT DRIVE 2
;HOME DRIVE

sSEEK TO SPECIFIED
;SET SECTOR

;SET DMA ADDRESS
sREAD A SECTOR
JWRITE A SECTOR
;NO BAD SECTOR MAP

;AMOUNT OF CODE ON
: SELECT DRIVE. @
;SET UP BRANCH
:LOW ADDRESS BYTE
sHIGH ADDRESS BYTE

sPOINTER TO END GF
;s READ IN TRACKS

DRIVES

TRACK

TRACK @ ,

COMMAND STRUCTURE

;CHECK OUT DRIVE STATOS

;TEST FOR OK
sFAILED, LOQP

i982
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MEWCHN ¢

MFWST

MEFWEND:

MFWSEC:

MFS8EC:

DBLFLG:

MFSEEK:

#369

XRA
RET

DB
Dw
DB
DB
DB
DB
DB
DW
DB
bB
DB
DwW
DB
DB
DB
DB
DB
Dw
DB
DB
DW

DwW
Dw

DCR
LDA
ORA
JZ

MVI
JMP

DB

XRA
STA
LDA
ANT
JZ

MOV
SBI
JC

MOV
MVI
suB
MOV

MVI
S5TA
JMP

CRIQOS Revision E for CP/M Version 2.2 - March 4, 1982

A

DMSDiA
CCP-512
)
RDTRCK
&

]

&
MFWSEC
g

a
DMSDMA
CCP+MFTRCK
3

RDTRCK

1

&

g
MFWSEC+18
g

a

g

gre¥g, 8, 8,
g, OFFFFH,

c
DBLFLG
A
DMSSEC
B, 824
DMSSEC

]

A
DBRLFLG
MEPPCON
NS2SIDE
DMSEEK

A,C
35
DMSEEK

A
34

[SRwi - w

B

A, UFFH
DELFLG
DMSEEK

; RETURN NC ERROR

:SET TRACK B DMA ADDRESS
+FIRST TRACK DMA ADDRESS - BOOT LOADER

s READ TRACK COMMAND

; TRACK o

;SIDE £

1DRIVE @

;SECTOR LOAD/STATUS MAP

; TRACK READ STATUS

:DMA ADDRESS FOR TRACK 1
sTRACK 1

:SIDE &

;DRIVE &

;MAP IS LOADED RIGHT AFTER TRACK J STATUS MAP

: TRACK READ STATUS
rROOM FOR THE HALT

;DO HOT LOAD BCOT LOADER

@FFFFH, OFFrFFH, OFFFFH ;FIRST TWC SECTCRS LOADED

sMINNIE FLOPPY SECTORS START AT ZERO
;GET DOUBLE SIDED FLAGS

;NOPE, SINGLE SIDED
;SET HIGH BIT FOR DOUBLE SIDED SELECT

;CLEAR DQUELE SIDED SELECT

sONLY SINGLE SIDED

{MOVE SELECTED TRACK IN (A)

+SUBTRACT BY TRACK BY NUMBER OF TRACKS
;LESS THAN TRACK 35

; SAVE ADJUSTER TRACK NUMBER

;ADJUST TC COUNT TRACKS BACK OUT
;RESAVE NEW TRACK NUMBER

;SET DOUBLE SIDED FLAG
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MPSEL2Z2:

MPTRAN:

MFTDUBL:

MFLDRV:

#0732
STA

MOV
MVI
IXI
DAD
MOV
STA
MOV

MVI
JMP

LDA
ANI
LXI
JINZ
LXT
DAD
MOV
MVI
RET

STA
CALL
JC

LDA
MOV
MVI
LXI
DAD
MVI
MOV
STA

LXT
SHLD
DCX
SHLD
XRA
STA
CALL
JC
LDA

PUSH
LXI
SHLD
CALL
JC
POP

ORA
JNZ
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MPLOG

C,A

B,9

H, MFSCON
B

A,M
MEPCON
A,C

834
DMSEL2

MFPCON
N$DURL
H, MFXLTD
MFTDUBL
H, MFXLTS
B

L,M

H,4d

MFLCG
DMINIT
ZRET

MFLOG
C,A

B,d

H, MFSCON
B

A, N$DUBL
M,A
MFPCON

H,1
TRUESEC
H
CPMTRK
A

RDWR
FILL
ZRET

BUFFER+5CH

PSW
H,1
CPMTRK
FILL
ZRET
PSW

A
MFL9

;GET PROPER PHYSICAL CONFIGURATION BYTE

;SHHH, PRETEND THAT NOTHING HAPPENED

;5 1/4 INCH DRIVES START AT DRIVE 4

:POINT TO DOUBLE SIDED SECTOR TRANSLATION TABLE
: SINGLE DENSITY SECTOR TRANSLATION

;ADD OFFSET SECTOR NUMBER TO TABLE

;PICK UP SECTOR NUMBER FROM TABLE
;MSB OF SECTOR NUMBER EQUAL o

;TEST FOR A CONTRCLLER

;GET PROPER PHYSICAL CONFIGURATIOﬁ BYTE

;s SELECT SECTCR 1 OF TRACK 0

sMAKE SURE WE ARE DOING A READ
;PFLUSH BUFFER AND REFILL

: TEST FOR ERROR RETURN

;GET DISKETTE CONFIGURATION BYTE
:SAVE CONFIGURATION BYTE

;LOAD TRACK 1 SECTOR 1

;THIS IS TO FIX BUG WITH DJDMA FIRMWARE ON
; RETURNING SINGLE DENSITY STATUS ON TRACK &

;NON ZERO
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MFL9:

MFL2:

MEL3:

#371

MVI
CALL
ANT
JNZ
MVI

MOV

LXI
MOV
ORA
J2

cMP
JZ

INX
INX
INX
INX
JMP

INX
MOV
STA
MOV

PUSH
LDA
MOV
MVI
LXI
DAD
MOV
POP

INX
MOV
INX
MOV
MOV
PUGH
CALL
LXI
DAD
POP
MOV
INX
MOV
CALL
pPusH
CALL
POP
ANI
MVI
RNZ
MVI
RET
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A, 90H :DOUBLE DENSITY DEFAULT CONFIGURATION
DMSTAT :IF %ERO THEN DETERMINE SECTOR SIZE
80 H : CHECK DENSITY BIT

MFLO :ITS DOUBLE DENSITY |

A, 104 :SINGLE DENSITY DEFAULT CONFIGURATION BYTE
C,A +MOVE CONFIGURATION BYTE INTO (C)

H, MFS ;ADDRESS OF CONFIGURATION TABLE -> {(HL)
ALM :GET AN ENTRY

A . CHECK FOR END OF THE TABLE

ZRET :YES, SELECT ERROR

C :CHECK IF ENTRY MATCHES SELECTED DRIVE
MFL3

H :SKIP ONFIGURATION BYTE

H :SKIP DRIVE TYPE

H :SKIP DPB ADDRESS

H

MFL2

g

AM :PICK UP DRIVE TYPE

MFPCON

E,A

H

MFLOG ;GET PROPER PHYSICAL CONFIGURATION BYTE
C,A

B, O

H, MFSCON

B

M, E

H

H

A.M

H

H,M

L,A :DPB ADDRESS -» (HL)

4 :SAVE DPB ADDRESS

MFGDPH :GET DPH

D, 10 ;OFFSET TO DPB ADDRESS IN DPH

D

D

M, E :STORE DPB ADDRESS IN DPH

H

M, D

MFGDPH

H

DMSTAT +GET STATUS

4

8aH : CHECK DENSITY BIT

c,3 :512 BYTE SECTORS

c,2 ) 256 BYTE SECTORS

® ¢ & ¢ & & ¢ & o © O 0o & 0 o o & s o o o
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MFGDPH

MEPPCON:
MFLOG::

ME'SCON:

MFSs

MFXLTD

MFXLTS

#4272

LDA
LXI
JMP

DB
DB

DB

DB
DB
DW

DB
DB
DW

DB
DB
ow

BB
bB
DW

DB
DB
DW

DB
DB
DW

DB
DB
DwW

DB

DB
DB
DB
DB
DR
DB
DB
DB
DB
DB

DB
DE
DB
DB
DB
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MPLOG
D, DPHMFW
RETDPH

1%
b4

g, &, 4, 9

igd
%)
DPBMF{J

99H
N$DUBL
DPBMF1

JBYIH
N$DUBL
DPBMF 2

UFJH

N$DUBL+N$2SIDE

DPBMF3

@E5H
NSDUBL
DPEMF1

GAGH
NSDUBL
DPBMF 2

BDaH

N$DUBL+N$2SIDE

PPBMF3
d

1, 2, 3, 4
21,22,23,24
5, 6, 7, 8
25,26,27,28
9,14,11,12
29,38,31,32
13,14,15,16
33,34,35,36
17,18,19,20
37,38,39,40

1, 2
3, 4
5, 6
7, 8
9,10

;PHYSICAL CONFIGURATION BYTE

; SAVED PHYSICAL CONFIGURATION BYTES

s NORTH STAR CP/M
; SINGLE DENSITY,
;1K GROUPS

+NORTH STAR CP/M
; DOURLE DENSITY,
: 1K GROUPS

:NORTH STAR CP/M
;DOUBLE DENSITY,
: 2K GROUPS

;NORTH STAR CP/M
: DOUBLE DENSITY,
: 2K GROUPS

; NORTH STAR CP/M
: DOUBLE DENSITY,
; LK GROUPS

; NORTH STAR CP/M

; DOUBLE DENSITY,
; 2K GROUPS

:NORTH STAR CP/M
: DOUBLE DENSITY,
: 2K GROUPS

1.4
35 TRACKS,

1.4
35 TRACKS,

2.X
35 TRACKS,

2.x
35 TRACKS,

1.4
35 TRACKS,

2.X (FAKE
35 TRACKS,

SINGL% SIDED
SINGLE SIDED
SINGLE SIDED
DOUBLE SIDED
SINGLE SIDED

49 TRACK)
SINGLE SIDED

2.%X (FAKE 43 TRACK)

35 TRACKS,

+END OF CONFIGURATION TABLE

DOUBLE SIDED

® © 6 & ¢ & & ¢ ¢ & & o & ¢ & o &6 ¢ o 0o o O
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FA9E
F39F
F3A2
F3n4
F3a5
F3A6
F3n7
F3AA
F3ARB

¥F3AE
F3AF
F3Bd
F3B1
F3B3
FaB4
F3B7
F3B8

F3BB
F3BE
r3cad
F3C1
F3C2
F3C3

F3C4
F3C5
F3C6
F3C7
F3iCs8
F3CA
F3CB
F3CC
F3CE
F3CF
F3p2

F3D3
F3D6
F3D8
F3Db9
F3DB

#9073

DB
bB
DB
LB
DB
ENDIF

CBIOS Revision E for CP/M Version 2.2 - March 4, 1932

i1, 12
i3,14
15,16
17,18
19,20

EhkhkkhkE kR R AR R XAk A dhkhhhkhhdhhhhhhrhhhbhrdddhddhbdhddiddddhdktodidkdkdkdddid

¥

* COMMON ROUTINES FOR THE DJDMA WITH 8 AND 5 1/4 INCH DRIVES

*

*
*
*

Ak hkkkhhkhkhkhkkrhhkhkhrhkrdhrrhhrhthbbhrdhdhhhbhdhbdkhddddhdhikhdhdhkddddddikidk

4F DMSEL2:
215890

3628

23

79

C5

CDC4F 3

Cl

C35AF4

C5 DMSSEC:
78

@7

Eogdl

47

CD4DF4

Cl

C343F4

215003 DMDMA
3623

23

71

23

18

AF DOCMD
23

77

23 DOCMD 2
3625

23

77

D3EF

B& TESTS
CACEF3

c9

215p93 DMINIT:
3625

23

3600

D3EF

MOV
EXI
MVI
INX
MOV
PUSH
CALL
POP
JMP

PUSH
MOV
RLC
ANI
MOV
CALL
POP
JMP

LXI
MVI
INX
MOV
INX
MOV

XRA
INX
MOV
INX
MVI
INX
MOV
ouT
QRA
JZ

RET

LXI
MVI
INX
MVI
ouT

C.A

H, DMCHAN
M, SETLOG
H

M,B

B

DOCMD

B

DMSEL

B

A'B

1

C‘-A
DMSIDE

B
DMSEC

H, DMCHAN
M, DMSDMA

s}
(9]

-y
4s]

. DMHALTC

BXZmEmDmr ZLX
o]

S

DMKICK

TESTS

H, DMCHAN
M, DMHALTC
H

M,
DMKICK

+MOVE DRIVE INTC (C)
+SET LOGICAL DRIVES

:DRIVE IN (B}

: SAVE SECTOR NUMBER

;DEFAULT CHANNEL ADDRESS
sSET DMA ADDRESS

;LOW BYTE FIRST

;HIGH BYTE NEXT

;SEE IF CONTROLLER WILL HALT

;START CONTROLLER
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F3DbD
F3EO
F3El
F3E2
F3ES
F3E6
F3E7
F3E8
F3EB
F3EC

F3ED
F3EE
F3rl
F3F2
F3F3
F3F5
F3Fé
F3F8
F3Fo

F3FC
F3FE
F491

F404
F435
F406
F497
r40A
F408
r4GC
F48D
F44E
Fr411
F412
¥413
F4l16
F417
F41A
F41B
F41C
F4lD
F41E
7421
F424
raz27
F42A

118803
7E
B7
C2EDF2
iB
1A
B3
CZ2EQF3
37
co

E5
CDFCF3
El

2B
3628
23
3601
AF
C3ACTF3

3E@8
114613
214FEA

F5
7E
B7
C22CF4
ES
D5
35
2B
22D2F4
23
23
22DAF4
EB
22D7F4
23
23
23
23
22DFF4
21DIiF4
111120
CDBCF4
Bl

DMINWT

DMIOK

wp mE wE mE wE wE W

DMPARM:

DMSTRG :

#d74

LXI
MOV
ORA
JNZ
DCX
MOV
ORA
JNZ
STC
RET

PUSH
CALL
POP
DCX
MVI
INX
MVI
XRA
JMP

CBIOS Revision E for CP/M Version 2.2 - March 4, 1932

D,d
A,M

A
DMIOK
D

A,D

E
DMINWT

H

DMPARM

H

o |

M, SETCRC
H

M,1

A

DOCMD2Z

$SET UP TIMEOUT COUNTER

: CONTROLLER HAS RESPONDED
:BUMP TIMECUT COUNTER

+S5ET ERROR FLAG
:SET DRIVE PARAMETERS

;BACK TO START OF COMMAND
;SET CRC ERROR RETRY COUNT TO ONE

+ DO COMMAND

SET FLOPPY DRIVE PARAMETERS

THIS ROUTINE READS THE DPARAM TABLE AND IF THE A DRIVE HAS NOT
PREVIQUSLY BEEN CALIBRATED THER THAT DRIVES TRACK COUNT,

STEPPING RATE,

MVI
LXI
LXI

pPusH
MOV
ORA
JNZ
PUSH
PUSH
DCR
DCX
SHLD
INX
INX
SHLD
XCHG
SHLD
INX
INX
INX
INX
SHLD
LXI
LXI
CALL
pap

A'B
D, 13401

H, DPARAM+1

PSW
A,M

A
DMSTRI1
H

D

M

H
DMHTREK
H

H
DMSPAR

DMLOCH

H

H

H

H

DMLOCL
H, DMWCON
D,17
DMDOIT

D

AND HEAD SETTLING TIME ARE LOADED.

s EIGHT DRIVES
;START WI1TH DRIVE 'S TABLE
:DRIVE PARAMETER TABLE

; SAVE THE DRIVE COUNT |
; LOAD FLAGS :

:DOES THE DRIVE NEED TO BX CALIBRATED?
:NO, DO NOT FIDDLE AROQUND'

: SAVE THE PARAMETER TABLE:POINTER

: SAVE THE CONTROLLERS TABLE POINTER

; SET TO CALIBRATED MODE (¢FFH)

:BACK UP TO THE TRACK SIZE BYTE

; SET THE NUMBER OF TRACKS POINTER

.SET THE STEPPING CONSTANTS POINTER
:SET THE LOCAL PARAMETER TABLE POINTER

;OFFSET TO THE STEPPING PARAMETERS

:WRITE THE DRIVE CONSTANTS OUT
; HALT STATUS OFFSET

: RETRIEVE THE TABLE POINTERS

® © © ¢ ¢ & ¢ ¢ ¢ ¢ & ¢ o o & o O & o 0o o O
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F423

F42C
F42F
F438
F431
F434
F435

F436
F437
F438

F43B

F43C
rP43D

F43E
F43F
Frd442

F443
F446
F448
r44e
Fa4cC

F44D
F44FE
F452
F451
F452
F455
F457

F45A

F45B
F45E

F45F

El

B1OAGH
geo
EB
211039
79
EB

F1
3D
C204F4

ce

AF
4F

79
32E3F4
Cc9

3AE4F4
E684
B1
32E4F4
co

79
E6d]
gF

4F
3AE4F4
EGTF
C348F4

79

32E5F4
co

215088

#2375

POP

DMSTR1: LXI
DAD
XCHG
LXI
DAD
XCHG

POP
DCR
JNZ

RET
DMHOME

XRA
MOV

DMSEEK MOV
STA
RET

DMSEC LDA
ANT
STORES ORA
STA
RET

DMSIDE: MOV
ANI
RRC
MoV
LDA
ANI
JMP

DMSEL: MOV
STA
DMDEN: RET

R WA ME WA R WA Rp Al % R nE mp we Wy

DMSTAT LXI

MSB

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

H

B,18
B

B,16
B
PSW

DMSTRY

LLSS

LLSS

A,C
1

C,A
LLSS
7FH
STORES

A,C
LLDRV

DENSITY =—————wwea— e
SIDE SELECT
DOUBLE SIPED
5 1/4 e
SECTOR SIZE MSB
SECTOR SIZE LSB
DRIVE SELECT
DRIVE SELECT LSB

H, DMCHAN

RETURN STATUS IN THE (A)

e ———————— —

;PUT A ZERO INTO (C) FOR TRACK ZERO
; ENTER WITH TRACK IN
: SAVE FOR USE LATER

s LOAD SECTOR
;SAVE SIDE SELECT BIT

;BUMP PARAMETER TABLE POINTER

;BUMP CONTROLLER TABLES POINTER

sRETRIEVE DRIVE COUNT
; BUMP COUNT
:SET UP NEXT DRIVE

()

;MOVE SIDE RBIT INTO (A)

yMOVE AROUND TO BIT 7

;RESAVE 1IN {C)

s MASK OUT OLD SIDE SELECT BIT

;MOVE DRIVE INTO (A)

;DOUBLE DENSITY ONLY

REGISTER IN THE FORM:

——— T ——————

v ————————— i, o, b2 i e sebr e

L A o . o ity . bl rh ol P

—————————

e e R il e el Sy ——

o
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F462
r4ae4
F465
F468
F469
F46Aa
F46B
F46C
F46F
F472
F474
F475
F476
Fa79o
F4TA
F478
F47D
F47E
F47F
F483
F481
Fr482
F483
F485
F486
7487
r488
F439
F48A
F48B
F48C
F48E
F48F
F499
F4%1
F492
F493
F494
F496
F497
r4098
F499
F49A
F49p

F49C
F49E
r49F
F4Aal
F4n4
F4A7
F4A9
F4AA
FAAB
F4AC
F4AD

3622
23
JAESF4
77
23
23
23
CDC4F3
3AE4F4
E6GBO
)
4F
215166
7E
Bl
E684
a7
a7
B6
Bl
4F
23
3E14
A6
a7
27
37
Bl
4F
23
JEG3
AS
37
a7
Bl
4F
23
3Ed4
Ab
g7
g7
a7
Bl
Cco

3E21
g1
3E24
215834
11E2F4
4684
77

23

13

1A

85

DMWRITE

DMREAD

CLOAD

#U76

MVI
INX
LDA
MGV
INX
INX
INX
CALL
LDA
ANI
RRC
MOV
LXI
MOV
ORA
ANI
RLC
RLC
ORA
ORA
MOV
INX
MVI
ANA
RLC
RLC
RLC
ORA
MOV
INX
MV1
ANA
RLC
RLC
ORA
MOV
INX
MVI
ANA
RL.C
RLC
RLC
ORA
RET

MVI
DB
MVI
LXI
LXI
MVI
MOV
INX
INX
LDAX
DCR

©#B10S Revision E for CP/M Version 2.2 - March 4, 1982

M, GSTAT
H

LLDRV
M, A

A,WRSECT
J1

A, RDSECT
H, BMCHAN
b, LLTRK-1
B,4

1A

mTCoRL X

;SET UP READ STATUS
;:GET LAST SELECTED DRIVE

; STORE DRIVE IN COMMAND
;SKIP OVER RETURNED STATUS

; ISSUE COMMAND
sGET SIDE BIT OF LAST OPERATION
;MOVE TG BIT 7

sPOINT TO DRIVE
; LCAD DRIVE

;MASK UPPER DRIVE SELECT BIT FOR 5 1/4

;MOVE TO BIT 4
;PUT TOGETHER WITH LOWER DRIVE BITS

;DOUBLE DENSITY RBRIT
290

; 40K

;80H FOR DENSITY BIT

; SECTOR LENGTH MASK
tAND IN
;MOVE TO BITS 2 & 3

:MASK FOR DOUBLE S1IDED BIT

: 8

sUGH. . .
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F4AE
F4B1
r4p2
F4B5
F4B8
F4BA
F4BB

F4BC
F4BE
F4C1
r4c4
F4C5

F4c8
F4C9

F4CC
F4CD

F4DJ

F4D1
F4D2
ran4d
F4D5
F4D7

¥4D9
F4DA
F4DC
F4DD
F4DF

F4E1
F4E2

F4E3
F4E4

CRA9F4
2B
CDC4F 3
3A5443
FEBJ
3F

c9

3E26
32589@
225108
AF
325330

19
17

D3EF

B&
CACCF4

c2

Al
216151
23
@294
0393

Al
atulaty
2a
B8dJ
Bgad

25
1516/

ga
g1

g mp my mg R WE WP e Rp N

DMDOIT:

DMWAIT:

DMWCON :

DMNTRK :

DMLOCE:

DMSPAR:

DMLOCL s

LTI TR

LLTRK
LLSS

#Ad77 CBIOS Revision E for CP/M Version 2.2 - March 4, 1982
JNZ CLOAD

DCX H

CALL ROCMD

LDA DMCHAN+4

CPI 88H

CMC

RET

EXECUTE A DJDMA COMMAND, NO COMMAND STATUS IS RETURNED

ENTRY:

DE = QFFSET TO THE HALT STATUS

HL = POINTER TO THE START OF THE COMMAND
RETURNS:

NOTHING
MVI A, BRACHA ; BRANCH CHANNEEL COMMAND :
STA DMCHAN !
SHLD DMCHAN+1 ;LOAD COMMAND VECTOR
XRA A sCLEAR EXTENDED ADDRESS
STA DMCHAN+3 .
Dab D ;OFFSET TO THE HALT STATUS
MOV M,A sCLEAR THE HALT STATUS INDICATOR
ouT DMKICK s START THE CONTROLLER
ORA M ;WAIT FOR THE OPERATION COMPLETE STATUS
JZ DMWAIT
RET
DB WRITEM ;WRITE TRACK SIZE
DW g ;NUMBER OF TRACKS + DESYNC
DB J ; X-ADDRESS
DW 2 s TWO BYTES :
Dw %] ; LOCAL CONTROLLER ADDRESS:
DB WRITEM sWRITE STEPPING RATE DATA'
DwW J ;POINTER TO THE STEPPING PARAMETERS
DB i
DW 3
DW 5]
DB DMHATLTC : CONTROLLER HALT
DB 2 ; STATUS

DRIVER VARIABLES

DB
DE

[l ]
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F4ES5 §¢
F4E6 09

LLDRV
DMLOG

*****************************************************************

*

* THE FOLLWING EQUATES ARE FOR THE HDDMA HARD DISK CONTROLLER

*

#2378

DB
DB

ENDIF

CRIOS Revision E for CP/M Version 2.2 - March 4,

|
J

1982

*

*
*

Fhhkhkhkhkhhkhhkkhkhdhhkhkdhhkhhkhkrhkkkhkhkhkhkkthkhkhhkhkhkhkhkkhkhhkhhkhkhhkhhkhhkhhohhhkki

CYL
HEADS
PRECOMP
LOWCURR
STEPDLY
STEPRCL
HEADDLY

CYL
HRADS
PRECOMP
LOWCURR
STEPDLY
STEPRCL
HEADDLY

CYL
HEADS
PRECOMP
LOWCURR
STEPDLY
STEPRCL
HEADDLY

SECTSIZ

DMAREAD
DMAWRIT
DMARHED
DMAWHED
DMALCON
DMASETA

IF

IF
EQU
EQU
ECU
EQU
EQU
EQU
EQU
ENDIF

IF
EQU
EQU
EQU
EQU
EQU
EQU
EQU
ENDIF

Ir
EQU
EQU
EQU
EQU
EQU
EQU
EQU
ENDIF

EQU

EQU
EQU
EQU
EQU
EQU
EQU

MAXMW NE O
5T506

153

4

64

128

38

33

)

ST412
3d6

128
128

349

CM5619
3d6

6

128
i28

2

33

g

Uk WS

s HDDMA CONTROLLER PRESENT ?

:SPECIFICATIONS FOR A SEAGATE TECHNOLOGY 546

{ NUMBER OF CYLINDERS
:NUMBER OF HEADS PER CYLINDER

;CYLINDER TO START WRITE PRECOMEN$ATION

;CYLINDER TO START LOW CURRENT :
:STEP DELAY (9-12.7 MILLISECONDS)'
;RECALIBRATE STEP DELAY
: SETTLE DELAY (@-25.5 MILLISECOND$)

: SPECIFICATIONS FOR A SEAGATE ST4]2

;SPECIFICATIONS FOR AN CMI 5619

128 BYTE
256 BYTE
512 BYTE
124 BYTE

E
&
1
3
7
F 2048 BYTE

nun Y na

e s wy ey w4

SECTORS
SECTORS
SECTORS
SECTORS
SECTORS

{DEFAULT)

;DEFINE CONTROLLER COMMANDS

: READ SECTOR
;WRITE SECTOR
;FIND A SECTOR

;WRITE HEADERS (FORMAT A TRACK)
s LOAD DISK PARAMETERS

:SENSE DISK DRIVE STATUS

SECTOR SIZE CODE {MUST BE 7 FOR THIS CBIOS)

® ¢ & & & & & & 6 ¢ ¢ & & o & o o & o o o
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DMANOOP EQU 5 s NULL CONTROLLER COPERATIOH
RESET EQU 5441 ; RESET CONTROLLER

ATTN EQU 55H ;SEND A CONTROLLER ATTENTION
CHAN EQU 5@ ;DEFAULT CHANNEL ADDRESS
STEPOUT EQU 13911 s STEP DIRECTION OUT

STEPIN EQU 9 ;3TEP DIRECTION 1IN

BANDI1 EQU 434 ;NC PRECOMP, HIGH CURRENT
BAXD2 EQU acod ;PRECOMP, HIGH CURRENT

BAND3 EQU 824 ; PRECOMP, [LOW CURRENT

TRACKJ EQU
WFLT EQU
DREADY EQU
SEKCHMP EQU

: TRACK ZERO STATUS
fWRITE FAULT FROM DRIVE
:DRIVE READY

; SEEK COMPLETE

W

kkkhkkhkkbhhhkkthkhkhbkthhrdkhkhkhkihhkhhhkhkhdrhdhhrhkrhkhkhkAhhhhkh kbbb dbdhhdhdk

* *
* DRIVE SPECIFICATION TABLE FOR THE HD DMA HARD DISK CONTROLLER *'
* *

L2222 R R RS RA R EE SRR SRS RS R R R REARRESESE R RS R ERE R RERESESERESS

MWDST: DB MAXMW*MWLOG ;NUMBER OF LOGICAL DRIVES
DW MJWARM ;WARM BOOT
DW MWTRAN ; SECTOR TRANSLATION _
DU MWLDRV ; SELECT LOGICAL DRIVE 1 (FIRST TI#E SELECT)
bW MWDRV ;SELECT LOGICAL DRIVE 2 (GENERAL SELECT)
DW MWHOME ;HOME CURRENT SELECTED DRIVE
DW MWSEEK ;SEEK TO SELECTED TRACK
DW MWSEC ; SELECT SECTOR
DW MWDMA :SET DMA ADDRESS
DW MWREAD ;READ A SECTCR
DW MWARITE ;WRITE A SECTOR
IF HEADS > 2 ;TEST IF DRIVE IS BIG ENOUGH FOR A BAD SPOT MAP
DW MWBAD ;RETURN BAD SECTOR MAP INFO
ELSE
DW NOBAD
ENDIF
LR R R RS SRR R XX EREE AR AR AR LRSS L ERE LSRR LSRR EREE R SRR EEEERESES]
* %
* THE FOLLOWING ARE THE LOWEST LEVEL DRIVERS FOR THE MORROW *
* DESIGNS HARD DISK DMA CONTROLLER. *
* *

khkhkhhkhhkhhdhkhhkhhkkkhktkAAXXAAXEAEdhdhkhhhdhhkhkhkhkhkrhkhkhkikhhkhkhkhkhhhkkkikik

MWWARM XRA A
CALL MWDRV +SELECT DRIVE A
CALL MWHOME ; HOME AND RESET THE DRIVE
LX1 B, ;MAKE SURE WE ARE ON TRACK ¢
CALL MWSEEK
XRA A
STA MWHEAD ;SELECT HEAD ZERO
STA MWSECTR sSELECT SECTOR 1
LX1 i, BUFFER ; LOAD SECTCR 1 INTCQ BUFFER
SHLD DMADIMA

® ¢ ¢ ¢ & ¢ & ¢ & ¢ & ¢ o o > 0o & & o 0o ¢ O
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MWWLCD

MWWREAD
MWWERR

MWLDRV

#3389

CALL
RC
LXI
LXT
LXI
CALL
LXI
PUSH
XRA
PUSH
POP
POP
INR
STA
CPL
RZ
INR
INR
INR
INR
SHLD
PUSH
PUSH
CALL
JNC
RET

MVI
PUSH
CALL
POP
RNC
DCR
JNZ
STC
RET

STA
CALL
JC

LDA
CALL
JC

CALL
ANT
JNZ

CALL

LXI
LDA
MOV
MVI
DAD

CBIOS Revision E for CP/M Version 2.2 - March 4,

MWWREAD

D, BUFFER+233H

H,CCP
B, 204H
MOVBYT

H, CCP-280H

MWSECTR
6

H

H

H

H
DMADMA
H

PSW
MWWREAD
MWWLOD

C, RETRIES

B
MWREAD
B

C
MWWERR

MWCURL
MWRESET
ZRET

MWCURL
MWDRV
ZRET

MWSTAT
PREADY
ZRET

MWHOME

D, DPHMWY
MWCURL
L,A

H,d

H

;READ CCP INTO BUFFER
s RETURN IF ERROR
sMOVE 200H BYTES
;INITIAL DMA ADDRESS
:SAVE FIRST SECTOR -1

; RESTORE SECTOR
sRESTORE DMA ADDRESS

; PAST BDOS ?
;YES, ALL DONE
;UPDATE DMA ADDRESS BY 1824 BYTES

;READ IN A SECTOR
;RETURN WITH ERROR
;RETRY COUNTER

1SAVE THE RETRY COUNT
: READ THE SECTCOR

:UPDATE THE ERROR COUNT '
; KEEP TRYING IF NOT TOO MANY ERRORS
;SET ERROR FLAG

; SAVE CURRENT LOGICAL DRIVE
sRESET CONTROLLER CARD
; CONTROLLER FAILURE

:SELECT DRIVE

; SELECT ERROR

;GET DRIVE S5TATUS
;CHECK IF DRIVE READY
+HOME DRIVE

; START OF HARD DISK DPH'S

19382
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MWDRV

MWSEL

MWDLOG:

MWLLX:

MWSTAT

MWHOME

MWBAD :

MWBTAB:

MWSEEK

#2981

DAD
DAD
BAD
DAD
MVI
RET

STA
CALL
MOV
STA
MVI
JMP

MVI
SUI
RC

INR
JMP

MVI
JMP

CALL
LXI
MVE
INX
MVI
CALL
CALL
MVI
INX
MVI
LXI
CALL
JMP

LXI
RET

DW
DW

CALL
MOV
INX
MOV
DCX
MOV
INX
MOV
MOV
MoV
SHLD
MOV
INR

MWCURL
MWDLOG
A,C
MWDRIVE
A, DMANOOP
MWPREP

C,d
MWLOG

C
MWLLX

A, DMASSTA
MWPREP

MWRESET

H, DMARG1
M, STEPRCL
H

M, HEADDLY
MWISSUE
MWPTR

M, FFH

H

M, 9FFH
B,d
MWSEEK
MWRESET

H, MWBTAB

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

; (HL) = POINTER TO DPH
s RETURN SECTOR SIZE OF 1424

;SAVE NEW SELECTED DRIVE

; EXECUTE DISK COMMAND

;SENSE STATUS OPERATION CODE
;EXECUTE DISK COMMAND

;RESET CONTROLLER, DO A LOAD CONSTANTS
;LOAD ARGUMENTS
;LOAD STEP DELAY (SLOW RATE)

tHEAD SETTLE DELAY

;DO LOAD CONSTANTS AGAIN

;GET POINTER TO CURRENT CYLINDER NUMBER
;FAKE AT CYLIHNPER ©£5535 FOR MAX HEAD TRAVEL

;SEEK TO CYLINDER 9

sRECAL SLOWLY

;BACK TO FAST STEPPING MODE

sRETURN POINTER TO BAD SECTOR LOCATION
;TRACK o

;HEAD 2, SECTOR @ = (2 * SPT + g} + 1

sGET TRACK POINTER
sGET OLD TRACK NUMBER

: STORE NEW TRACK HUMBER

:BUILD CYLINDER WORD

: SET COMMAND CHANNEL CYLIKDER NUMBER
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LX1
JNZ
MVI
JMP

MWSKIPJ: MOV
MOV
CALL
MVI
MOV
ANI
JNZ
MVI
JMP

MWSCUT: CALL

MWSKIP: SHLD
LDA
ORA
STA

MVI
CALL
LXI
SHLD
RET

MWDMA MOV
MOV

SHELD
RET

MWSEC MOV
DCR
CALL
ADI
STA
MoV
STA
RET

MWDSPT MVI
MWDSPTX SUI
RC
INR
JMP

MWRESET LHLD
SHLD
LDA
STA
ouT
LX1
SHLD
XRA
STA
SHLD

CBIOS Revision E for CP/M Version 2.2 - March 4, 1982

H,JFFFFH
MWSKIPY
C, STEPOUT
MWSKIP

H,B
L,C
MWHLMDE
C, STEPOUT
A,H

80H
MWSOUT
c,9
MWSKIP
MWNEGHL
DMASTEP
MWDRIVE

c

DMASEL®D

A, DFIANOOP
MWPREP
H,9
DMASTEP

H,B
L,C
DMADMA

A,C

A
MWDSPT
MWSPT
MWSECTR
A,C
MWHEAD

c,9
MWSPT

C
MWDSPTX

CHAN
TEMPB
CHAN+2
TEMPB+2
RESET

H, DMACHAN
CHAN

A

CHAN+2
40H

; (HL) = NEW TRACK, (DE) = OLD TRACK

+CHECK HIT BIT FCR NEGITIVE DIRECTION
;STEP IN

;HO~OPERATION COMMAND FOR THE CHANNEL
;STEP TO PROPER TRACK
sCLEAR STEP COUNTER

;SET DMA ADDRESS

:LOAD SECTOR NUMRER

;RANGE IS ACTAULLY d-16
;FIGURE OUT HEAD NUMBER ~> (C)
sMAKE SECTOR NUMBER

s SAVE HEAD NUMBER

; CLEAR HEAD COUNTER :
;SUBTRACT A TRACKS WORTH OF SECTOR
;RETURN IF ALL DONE
;BUMP TO NEXT HEAD

:SAVE THE COMMAND CHANNEL FOR A WHILE

;SEND RESET PULSE TO CONTROLLER
sADDRESS OF COMMAND CHANNEL
s DEFAULT CHANNEL ADDRESS

;CLEAR EXTENDED ADDRESS BYTE
:SET UP A POINTER TO THE COMMAND CHANNEL
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MWREAD

MWWRITE

MWPREP:

MWPREFS

#J83

STA
LHLD
PUSH
LXI
EDA
ORI
MOV
LXI
DAD
MVI
INX
MVI
INX
MVI
INX
MVI
CALL
POP
SHLD
PUSH
LHLD
SHLD
LpA
STA
POP
RET

MVI
JMP

MVI
STA

MVI
LHLD
LXI
CALL
JC

MVI
LXI
CALL
JC

MVI
LDA
STA
CHMA
ANT
RLC
RLC
ORA
MoV
LDA
ORA
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42H
DMARGH

H

H, DMASEL1
MWDRIVE
@3CH

M,A

D,5

D

M, STEPDLY
H

M, HEADDLY
i

M, SECTSIZ
H

M, DMALCON
MWISSUE

H

DMARGY
PSW

TEMPB
CHAN
TEMPB+2
CHAN+2
PSW

A, DMAREAD
MWPREP

A, DMAWRIT
DMAQP

C,BANDI1
DMARGH
D, PRECOMP
MWHLCDE
MWPREPS

C, BAND2
D, LOWCURR
MWHLCDE
MWPREPS

C, BAND3
MWHEAD
DMARG2

7

C

C,A
MWDRIVE
C

;SAVE THE TRACK NUMBER

:LOAD ARGUMENTS

;GET THE CURRENTLY SELECTED DRIVE
;RAISE *STEP AND *DIR

;SAVE IN DRIVE SELECT REGISTER
:OFFSET TO DMARGL

;LOAD STEP DELAY

sHEAD SETTLE DELAY

:S8ECTOR SIZE CODE

;LOAD CONSTANTS COMMAND

:DO LOAD CONSTANTS

;RESTORE THE TRACK NUMBER

: SAVE STATUS
+RESTORE MEMORY USED FOR THE CHANNEL POINTER

;LOAD DISK READ COMMAND

;LOAD DISK WRITE COMMAND

; SAVE COMMAND CHANNEL OP CODE

;CYLINDER > LOW CURRENT
;LOAD HEAD ADDRESS

sNEGATIVE LOGIC FOR THE CONTROLLER
:3 BITS OF HEAD SELECT

;SHOVE OVER TQ BITS 2 - 4

;ADD ON LOW CURRENT AND PRECOMP BITS

;LOAD DRIVE ADDRESS
;SLAP IN DRIVE BITS

®© © 0 0 0 0 06 06 0 06 06 06 06 0 06 0 06 06 0 0 0 0
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MWISSUE

MWERR :

DsSPOUT
SPOUT:

HEXGUT :

NIBCUT:

NIBOK;:

MWDCIT

MWISSUE

#0984

STA
LDA
STA

IF
CALL
RNC
PUSH
CALL
CALL
LX1
MVI1
PUSH
PUSH
MOV
CALL
CALL
pop
pPopP
INX
DCR
JNZ
MVI
CALL
MVE
CALL
POP
RET

CALL
MVI
JMP

PUSH
RRC
RRC
RRC
RRC
CALL
POP
ANI
ADI
CPI
JC
ADI
MOV
JMP

EQU
ELSE
EQU

ENDIFE
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DHMASELL
MWSECTR
DiMARG3

i}
MWDOIT

PSW
HEXOUT
DEPOUT

H, DMACHAN
c,1l6

B

H

AM
HEXOUT
SpPOUT

SPOUT
C,' 1
POUT

PSW

NIEBQOUT
PoW
dFH

L] g 1
9'+1
NIBCK
27H
c,a
POUT

$

;SAVE IN COMMAND CHANNEL HEAD SELECT
;LOAD SECTOR ADDRESS

sSET TO 1 FOR MW ERROR REPORTER
;DO DESIRED OPERATION

;DO NOTHING IF NG ERROR

;SAVE ERROR INFO

sPRINT STATUS

H AND A SPACE

116 BYTES OF STATUS

;PRINT A BYTE OF THE STATUS LINE

;BUMP COMMAND CHANNEL POINTER

; TERMINATE WITH A CRLF

; RESTORE ERROR STATUS

;PRINT TWCG SPACES
;PRINT A SPACE

; POOR PERSONS NUMBER PRINTER

;DO A DISK COMMAND, HANDLE TIMEOUTS + ERRORS
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LXI
MVI
ouT
LXTI
MWILOOP MOV
ORA
RM
STC
RNZ
XTHL
XTHL
XTHL
XTHL
DCX
MOV
ORA
JNZ
STC
RET

MWPTEH LDA
RLC
MOV
MVI
LXI
DAD
RET

MWTRAN: MOV
HOV
INX

RET

MWNEGHL : MOV
CHA
MOV
MOV
CHA
MOV
INX
RET

MWHLMDE : XCHG
CALL
XCHG
DAD
RET

MWHLCDE : MOV
CMP
RNZ
MOV
CMP
RET

MWTAB EQu

: !
CBIO3 Revision E for CP/M Version 2.2 - March 4, 1982 i .
! |
H, DMASTAT ;CLEAR STATUS BYTE |
M, B
ATTN s START THE CONTROLLER !
D, s TIME OUT COUNTER (65536 RETRIES) '
A,M :GET STATUS r ®
A :SET UP CPU FLAGS
;RETURN NO ERROR (CARRY RESET) -
;RETURN ERROR STATUS _ ®
sWASTE SOME TIME ;
@
D ;BUMP TIMECUT COUNTER Y
A,D
B
MWILOOP ;LOCOP IF STILL BUSY ®
:SET ERROR FLAG ;
| o
MWDRIVE ;GET CURRENTLY SELECT DRIVES TRACK ADDRESS ;
E,A : ®
D,
H, MWTAB '
D sOFFSET INTO TRACK TABLE ®
H,B
L,C L
H
A,H ;
H,A : ®
A,L
H E
.
MWNEGHL @
X |
D : i
: @
A,H i
D R
A,L :
E @
S ; COLLECTION OF TRACK ADDRESSES ¢



I
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F4E7
F4E8
F4EA

F4EB

F4ED
F4EE
F4FQ

F4ar2
F4F3
F4F4
F4F6

F4F 8
F4FA
F4FC

g
deda
&g

4339

676]
oo
g3aad

a3
aJ
0183515
g3aa

Booi
J00E
g3

REPT
DB
DB
ENDM
DB

MWCURL DB
MWDRIVE DB
MWHEAD DB
MWSECTR DB

DMACHAN EQU
DMASELY DB
DMASTEP DW
DMASEL1l DB

DMADMA DW

DB
DMARGH DB
DMARG1 DB
DMARG2 DB

DMARG3 DB
DMAOP DB

DMASTAT DB

DMALNK DW
DB
ENDIF
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MAXMW
JFFH
JFFH
GFFd

g
AFFH

MACHAN

oo G

;INITIALIZE TO (WAY OUT ON THE END OF THE DISK)

; CURRENT LOGICAL DRIVE

; CURRENTLY SELECTED DRIVE
; CURRENTLY SELECTED HEAD
;CURRENTLY SELECTED SECTOR

;COMMAND CHANNEL AREA .
:DRIVE SELECT ’
sRELATIVE STEP COUNTER

:HEAD SELECT

;DMA ADDRESS

;: EXTENDED ADDRESS

;FIRST ARGUMENT

; SECOND ARGUMENT

: THIRD ARGUMENT

; FOURTH ARGUMENT

sOPERATION CQODE

;CONTROLLER STATUS BYTE

;:LINK ADDRESS TO NEXT COMMAND CHANNEL
;EXTENDED ADDRESS

R R S R 2 2 2 2222223232322 23 2222 22 22 28 £ R R R 2 ada b d

*

%

* CRIOS RAM LOCATIONS THAT DON'T NEED INITIALIZATION. *

*

*

kkhkhkhkkkhhhhhkhhhbovhkrhhhhkhhhkhkkxhhhkkhhdhhkkkhkkkhokdhhhkhkhkhhhthrhkhhhhkkkk

iF
UNALOCC: DB
OBLOCK: DW
UNADRV: DB

ENDIF

CPMSEC: DW
CPMDRV: DB
CPMTRK: DW
TRUESEC : DW

ERROR: DB

BUFDRV: DB
BUFTRK: DW
BUFSEC: DW
ALTTRK: DW
ALTSEC: DW
LASTDRV:DB

NOSTAND NE O
d
g
)

(LSRN =

[ NN I R RN

;UNALLOCATED WRITTING VARIABLES
:UNALLOCATED WRITE IN PROGRESS FLAG
;LAST UNALLOCATED BLOCK NUMBER WRITTEN
;DRIVE THAT THE BLOCK BELONGS TO

;CP/M SECTOR #

;CP/M DRIVE #
;CP/M TRACK #
;PHYSICAL SECTOR THAT CONTAINS CP/M SECTOR

;BUFFER'S ERROR STATUS FLAG
;DRIVE THAT BUFFER BELONGS TO
;TRACK THAT BUFFER BELONGS TO
:SECTOR THAT BUFFER BELONGS TO

;s ALTERNATE TRACK
;ALTERANTE SECTOR
;LAST SELECTED DRIVE

e L 222 3 222232222 S 2220 2222 2 22 s 2t bl ty
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*

#d8
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*

* DPB AND DPH AREA. *

*

* -

kkkhkhkhkrhhkFFhohkkhdhbhrhkhhhhkhbhhkhd bkt dhhhhhkhkdrhrhhkrhhixk

1F MAXHD NE @
pode # DPHDSK SET o ;GENERATE DPH'S FOR THE HDCA HARD DISKS
REPT  MAXHD
LDSK  SET g
REPT  HDLOG
DPHGEN HD, $DPHDSK, DPBHD, $LDSK
LDSK  SET LDSK+1
DPHDSK SET DPHDSK+1
ENDHM
ENDM
F4FD4+= DPHHD@ EQU ?
F4FD+3000 D )
FAFF+B020003000 DW 6, 8,0
F535+77F9 DW DIRBUF
F5@7+2DF5 DW DPBHDO
F539+07FA DW CSVHDY
F50B+B37FA DW ALVHD@
F50D+= DPHHDL EQU $
F53D+0 300 DW o
F50F+0 000900300 DW 9,0,0
F515+77F9 DW DIRBUF
F517+3DF5 W DPBHD1
F519+36FB DW CSVHD1
F51B+06FR DW ALVHD1
F51D+= DPHHD2 EQU $
F51D+3290 DW @
F51F+3303000300 DW @,9,9
F525+77F9 DW DIRBUF
F527+4DF5 DW DPBHD2
F529+35FC DU CSVHD2
F52B+85FC DW ALVHD2
IF HDPART NE tUSE NON-STANDARD PARTITIONING
*****************************************************************.
* *
* HDSECTP IS THE NUMBER OF 128 BYTE SECTORS PER CYLINDER. *
* *
* HDTRKS IS THE TOTAL NUMBER OF DATA CYLINDERS. EG. IT IS *
* THE NUMBER OF CYLIDERS ON THE DRIVE MINUS THE NUMBER OF *
* CYLINDERS THAT ARE USED FOR THE SYSTEM. IF THE NUMBER OF *
* 'SYSTEM TRACKS' IS NOT ONE THEN THE INITIAL VALUE OF *
* 'OFF' SHOULD BE ADJUSTED ACCORDINGLY. *
* *
* HDTRKS = TRACKS - 1 *
%* *
A R R R R EE R R 22X 222X R X2 RRES SR RER SR SRR R R RS AR A LSS R
IF M1Z NE 9
HDSECTP EQU 336 :SECTORS PER TRACK
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LPEK
TRACKS
D5M
OFF

OFF
LDSK

DPRHDY

DPBHDL

DPBHD2

#J88

HDTRKS
ENDIF

IF
HDSECTP
HDTRKS
ENDIF

iF
HDSECTP
HDTRKS
ENDIF

SET
SET
SET
SET

REPT
DPBGEN
SET
SET
ENDM

ELSE

IF
DwW
DR
DB
DB
D
DW
DB
DB
DwW
DwW
BB

DW
DB
LB
DB
D
Dw
DB
DB
DW
DW
DB

DW
DB
DB
DB
DiW
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EQU 243 ;s TOTAL DATA TRACKS

M28 NE O

EQU 672

EQU 243

M26 NE O

EQU 1824

EQU 281

5] :USE NON-STANDARD PARTITIONING
HDTRKS / HDLOG :NUMBER OF TRACKS PER PARTITION
HDSECTP/8*TRACKS/4-1 ;NUMBER OF GROUPS PER PARTITION
1 :
HDLOG

HD, $LDSK, ¥HDSECTP, 5,31, 1,%DSM, 511, dFFH, JFFH, &, 30FF, 3
CEFP+TRACKS

LDSK+1
:ELSE USE STANDARD DPB'S
M26 NE B
1924 ;CP/M SECTORS/TRACK
5 - ;BSH
31 :BLM
1 s EXM
2815 ;DS
511 : DRM
JFFH sALD
JFFH ;ALL
%] : CKS
1 ; OFF
3 ;SECSI1Z
1924 :CP/M SECTORS/TRACK
5 ;1 BSH
31 ;:BLM
1 :EXM
2015 ;DSM
511 ; DRM
gFFH ;ALY
AFPFH ;ALL
%) ;s CKS ;
64 ;OFF !
3 +SECSIZ
1624 ;:CP/M SECTORS/TRACK
5 s BSH
31 ;BLM
1 ;EXM
2047 :DSM

® 6 & & ¢ & ¢ ¢ o © & o & 0o & 0o o o o o o O
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rh2p
F52F
F534
F531
F532
F534
F536
F537
F538
F53A
F53C

¥F53D
F53F
F548
F541
F542
F544
F546
F547
F548

AGO2
g5
1F
a1l
F497
FF@1
FF
FF
ga3g
2183
23

ABY2
©¥5
1F
gl
r4a7
FFO1
FF
FF
20343

DPBHDI

DPBHD1

DPBHDO

DPPBHD1

¥2389

DW
DB
DB
DW
Dw
DB
ENDIF

IF
DW
DB
DB
DB
DW
bW
DB
DB
DW
D
DB

bw
DR
DB
DB
DW
DW
DB
DE
Dw
Dw
DB
ENDIF

ir
DW
DB
DB
DB
DW
DW
bB
DB
DW
DW
DB

DwW
DB
DB
DB
DW
Dw
DB
DB
Dw
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511
UFFH
OFFH
%)
127
3

Mlg NE 3
336
5

31

1
1269
511
JEFH
JFFH
I

1

3

336
5

31

1
1280
511
JdFFH
JFFH
i
122
3

M2d NE @
672
5

31

1
2836
511
JrFH
JFFH
%]

1

3

672
31
2336
511

BFFH
JFFH

: DRM
sALO
;ALl
:CKS
1 OFF
:SECSIZ

;CP/M SECTORS/TRACK
s BSH

; BLM

; EXM
;DSM

s DRM
;ALY
;ALL
;CKS

; OFF

; SECS1IZ

:CP/M SECTORS/TRACK
; BSH

;s BLM
tEXM

; DSM

: DRM
;ALY
;:ALL
;CKS
;OFF
+SECS1Z

:CP/M SECTORS/TRACK
; BSH
:BLM

; EXM

; DSM
:DRM

s AL
sAL1
;CKS
;OFF
;SECSIZ

;CP/M SECTORS/TRACK
; BSH
;BLM
;s EXM
; DSM
: DRM
:ALD
sALL
: CKS
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F54A 6203
F54C 83

F54D ApG2
FS4F B5
F350 1F
F551 41
F552 (34084
F554 FF41
F556 FF
F557 FF
£558 0036
¥55A C3ad
F55C @3

49906 %

F55D+=
F55D+0300

F55F+0300050083

F565+77F9
F56 7400889
F569+4+86FC
F56B+COFC

DPBHD2

DN

DN

DN

DN

DN

DN

DPHDMB

#J99

DW
DB

Dw
DB
DB
DB
DwW
DwW
DB
DB
bW
bw
DB
ENDIF
ENDIF
ENDIF

IF

DPRGEN
DPHGEN
DPBGEN
DPBGEN

SET
REPT
DPHGEN
SET
ENDM
ENDIF

IF

SET
REPT
DPHGEN
SET
ENDM
ENDIF

1F
SET
REPT
DPHGEN
SET
ENDM
EQU
Dw

DW

DW

Dw

bW

DW
ENDIF

IF
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98 ; OFF

3 ; SECSIZ
672 : CP/M SECTORS/TRACK
5 s BSH

31 : BLM

1 1 EXM
1028 : :DSM
511 ; DRM
JFFH ALY
PFFH ;ALL

%] ; CKS
195 ; OFF

3 ;SECSIZ

;END OF HD DPH'S AND

MAXMF NE o

MEF, &, 28, 3, 7, B, B4FH,
M¥, 1, 49, 3, 7, B, ©A4l,
MF, 2, 49, 4, 15, 1, 951H,
MF, 3, 43, 4, 15, 1, YA%H,

g

MAXMF

HMF, DN, DPBMF , 3DN
DN+1

MAXFD NE o
2

MAXFD
FD,3%DN,9,9
DN+1

MAXDM NE d
g

MAXDIM

DM, 3DM, 4, d
DN+1

$
g

3,0,0
DIRBUF
1%
CSVDMD
ALVDMYZ

MAXMW NE &

63,
63,
63,
63,

DPB'S

le,

16,
16,

by - - -

(S I I N PN
[SVIRAVIR Ve N
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kkhkhhkhkhkhkhkhrkhkhkhhkRdhtrdrhhhkhkhkkhkhhhhdddhdhhkhhrdhhdrRhhhhhdkhhdddikhtikihhk

MWSECTP IS THE NUMBER OF 128 BYTE SECTORS PER CYLINDER.
MWSECTP = 72 * HEADS

MWTRKS

AkkhkhkkhkhkhkkkRxhRRE Ak Ak XAk kX rhhkhkdhhhhkhhhhhhhhhrhkhbhkrhkhkhkhhdhkikk

DPHDSK

LDSK

DPHDSK
LDSK

LDSK
TRACKS
DSM
OFF

QOFF
LDSK

QFF
TRKCOFF
BLOCKS
PSIZE
LDSK

= TRACKS - 1

*
*
*
*
* MWTRKS IS THE TOTAL NUMBER OF DATA
*
*
*

IF
MWSECPT
MWTRES
ENDIF

iF
MWSECPT
MWTRKS
ENDIF

Ir
MWSECPT
MWTRKS
ENDIF

SET
REPT
SET
REPT
DPHGEN
SET
SET
EBNDM
ENDM

IF

SET
SET
SET
SET

REPT
DPBGEN
SET
SET
ENDM

ELSE

SET
SET
SET
SET
SET

ST506 NE O
EQU 283
EQU 152
ST412 WE O
SET 288
SET 345

CM5819 NE &
SET 432
SET 385

CYLINDERS.

; SECTORS PER TRACK
;TOTAL DATA TRACKS

%*
*
*
*
x
*
*
*

5] ;GENERATE DPH'S FOR THE HDDMA HARD DISKS

MAXMW

g

MWLOG

MW, $DPHDSK, DPBMW, 3LDSK
DPHDSK+1

LDSK+1

MWPART NE 9 :GENERATE DPB'S FOR A HDDMA HARD DISK

] ;USE NON-STANDARD PARTITIONING _
MWTRKS /MWLOG :NUMBER OF TRACKS PER PARTITION !
s NUMBER OF GROUPS PER PARTITION

MWSECTP/8*TRACKS/4-1
1

MWLOG

MW, 2LDSK, $MWSECPT, 5, 31,1, 8DSM, 1923, dFFH, FFH, d, 30FF, 4

OFF+TRACKS
LDSK+1

; USE STANDARD PARTITIONING

1

8192/ (MWSECPT/8)+1
MWSECPT/8*MWTRKS
TRKOFF* (MWSECPT/8)
[y

;INITIAL SYSTEM TRACK
;THE NUMBER OF TRACKS
; THE NUMBER OF BLOCKS
sTHE NUMBER OF BLOCKS

QFFSET

IN A PARTITION

ON THE DRIVE

IN A PARTITION
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¥F56D

F56eD
F56F
F571
»574
¥583
r584
F585
F58C
F58D
F58E
F58F
F590
F591
F592

khkkhkhkhhhkhkhhkhh kAR kd ke kXA F A AR A I IR AR AR RN IR AR A ARk ko kkhhkhkhkkkkhkk®

* SIGNON MESSAGE OUTPUT DURING COLD BOOT. *

#2392

REPT
DPBGEN
SET
SET
SET
ENDM
SET

iF

SET
DPBGEN
ENDIF
ENDIF
ENDIF

EQU
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BLOCKS/8192

;GENERATE SOME 8 MEGARYTE DPB'S

MW, 3LDSK, 3MWSECPT, 5, 31,1,2947,1023, JFFH, FFH, 3, 30FF, 4

OFF+TRKOFF
BLOCKS-PSIZE
LDSK+1

BLOCKS/4
BLOCKS GT 256
BLOCKS-1

;IF THERE IS ANY STUFF LEFT, THEN USE IT

MW, $LDSK, MWSECPT, 5, 31,1, $BLOCKS, 1823, UFFH, OFFH, d, 30FF, 4

$

*

*

T T TSR IR R ST TS SRS S S SRR RS2 R R SR R R A R R RS AR AR REEEE RS &R EEEES]

OFF
BLOCKS
LDSK
BLOCKS
BLOCKS

= BUFFER
*
*

1B7E PROMPT :

801A

ODUADA

4DEF72726F

36

34

4B2243502F

32

2F

32

20

45

33

@DoA

# MSDRV
MSBUMP
MSDRV

DB
BIE]
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

iBH,7EH

83H, CLEAR

ACR, ALF, ALF
‘Morrow Designs
'3'+MSIZE/1D

'Z'+(MSIZE MOD 14)

'K cp/M !
CPMREV/14+'3°

{CPMREV MOD 18)+'9"’

{(REVNUM/10}+'A’'-1
{REVNUM MOD 18)+'3’

ACR, ALF

PRINT A MESSAGE LIKE:

AB: DJDMA 8", CD: DJDMA 5 1/4",

SET

MACRO
IF

DB
ENDIF
REPT
DB
SET
ENDM
DB
ENDM

g

NDRIVES
DN CGT 1

L] [ ]
¥

NDRIVES
MSDRV+'A'
MSDRV+1

1 SWITCH TV953 TO WS MODE
; CLEAN BUFFER AND SCREEN

:CP/M MEMORY SIZE

;CP/M VERSION NUMBER

E: HDDMA M5

1 START WITH DRIVE A:

; PRINT A DRIVE NAME
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PRHEX

PRNIRB
TEMP

DN

#393

MACRO
PRNIB
PRNIB
ENDIM

MACRO
SET
IF

DB
ELSE
DB
ENDIF
ENDM

SET
REPT

IF
MSBUMP
DR

iF

DR
ENDIF
iF

ir

DB
ELSE
DB
ENDIF
DB
ENDIF
Ir

DB
ENDIF
IF

DB
ENDIF
ENDIF

IF
MSBUMP
DB

IF

DB

iF

DB
ENDIF
IF

DB
ENDIF
IF

DB
ENDIF
IF
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DIGIT
DIGIT/13d
DIGIT

DIGIT

DIGIT AND OFH
TEMP < 10
TEMP + ‘&'

TEMP - 16 + 'A'

1
le

DN EQ HDORDER
MAXHD*HDLOG

'HDCA '

MAXHD GT 1

l(i‘ DMHD"“Q‘; l)i

Mlg NE @
MLIOM NHE O
'Memorex'
'Fujitsu’
' oM19t

M22 NE @
'Fujitsu M22'

M26 NE @
'‘Shugart M26°

DN EQ MWORDER
MAXMW* MWLOG
"HDDMA'
MWQUIET EQ @
] ]

MAXMW GT 1
!(t' MAXMW_,_IQI, l)l

ST506 NE &
.MS'

57412 NE 4
'Mig!

CM5619 NE O

sWRITE A BYTE IN HEX

;WRITE A DIGIT IN HEX

;s GENERATE THE DRIVE MESSAGES
:RUN OFF AT LEAST 16 DRIVES

; GENERATE THE HDCA'S MESSAGE

;GENERATE THE HDDMA'S MES$AGE
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F594+41

F595+42

F596+43
F597+3A23
F599+4844434124d
F59E+46756A6974
F5A9+2C28
F5AB+44
FS5AC+3A20
FOAE+444A444D4]

F5B6
F5R8

F5B%9

F5BC
F5BD
F5CA
F5C3
FroCo

F5C9
F5CC

2DoA
ad

3100al

AF

32DBEB
3244EA
32EDF4
320496

2133EA
2201EA

DB

ENDIF
ENDIF
ENDIF

IrF
MSBUMP
DB
PRHEX
PRHEX
ENDIF

IF
MSBUMP
DB
ENDIF

IF
MSBUMP
DB

ENDIF

DN SET
EN D
DB
DR
DB
DR
DB
DB
pB
DB
DB
DR

DB
DB
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‘Ml6!

DN EQ FDORDER
MAXFD

'DI2D/B @'
FDORIG/133H
FDORIG

DN LEQ DMORDER
MAXDM
'DJIpMA 8"

DN EQ MFORDER
MAXMF
*DIDMA 5 1/4"'

DH+1

MSDRV+ ‘A"
MSDRV+'A'
MSDRV+''A!
'HDCA
'Fujitsu M23°

MSDRV+'A'*

'DJDMA 8"°

ACR,ALF
5]

;GENERATE THE 2D/B MESSAGE

;GEMERATE THE DJDMA 8 MESSAGE

:GENERATE THE DJDMA 5 1/4 MESSAGE

:END OF MESSAGE

Rk AREXRIAANAA ARk hkrdhkhhkhhkhkhhkhkhkhhkkhkhbhhdhdthbhhkhhkhhRrkXhkkkhrd A XAk d ik ;

*

*

* CBOOT IS THE COLD BOQOT LOADER. ALL OF CP/M HAS BEEN LOADED IN *,

* WHEN CONTROL IS PASSED HERE.

*

*
*

KK AT kTR kAR kAR AR AR bk hkkk ko d kR kR kR AR AN R AR hhddhkhh
|

CBOOT: LXI

XRA
STA
STA
S5TA
STA

LXI
SHLD

5P, TPA

A
CWFLG
GROUP
CPMDRV
CDISK

H,BIOS+3
BIOS+1

;SET UP STACK
:CLEAR COLD BOOT FLAG

;CLEAR GROUP SELECT BYTE
; SELECT DISK A:

;PATCH COLD BOOT TO WARM CODE

® 6 & ¢ ¢ ¢ & & o & & & & & & & & & o o o O
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F5CF 3A43EA
F5D2 328329

F5D5 116DF9
F5D3 12
F5D9 216EF9
F5DC ©10984
F5DF CDEGEE
F5EZ2 36FF

F5E4 CDF3F5

FSE7 CD55F6

F5EA 216DF5
F5ED CD&3EF
FS5FJ C386EB

LDA
STA

LXI
STAX
EXI
LXI
CALL
MVI

IF

IF
CALL
ENDIF

iFr
CALL
ENDIF
ELSE
LXI
CBOOTE: MOV
INX
MOV
INX
MOV
ORA
JZ
PUSH
LXI
PUsH
XCHG
PCHL
CBOOTL: POP
JMP

DEVSET: DW
DW
DwW
bW

CBOCT2 EQU
ENDIF

LXI
CALL
JMP
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IOBYT
IOBYTE

D, BADMAP
D

H, BADMAP+1
B,9*BADSI1Z
MOVBYT

M, @FFH

CONTYP NE 6
CONTYP NE @
TTYSET

LSTTYP NE J
LSTSET

H, DEVSET
E.M

H

D,M

H

A,D

E

CBOOT2

H
H,CBOOT1
H

H
CBOOTY

TTYSET, CRTSET, UCLSET
PTRSET, UR1SET, URZSET
PTPSET, UP1SET, UP2SET
LPTSET, UL1SET, #

$

H, PROMPT
MESSAGE
GOCPM

;INITIALIZE THE ILORBYTE
; CLEAR OUT BAD MAP

;32 MAP ENTRIES
s END MARKER

;NON IOCBYTE INITS
;DO NOT CALL TTYSET FOR PROM'S
; INITIALIZE THE TERMINAL

;DO NOT CALL LSTSET FOR PROM'S
; INITIALIZE THE LIST DEVICE

+B0O ICBYTE INITS
;DEVICE SETUP ROUTINE POINTER TABLE
;LOAD A ROUTINE ADDRESS

; TEST FOR THE END OF THE TABLE

; SAVE THE TABLE POINTER
;RETURN ADDRESS

; *CALL' A DEVICE SETUP ROUTINE
:RESTORE THE TABLE POINTER

;DEVICE SETUFP ROUTINE POI&TERS

;PREP FOR SENDING SIGNON MESSAGE
;SEND THE PROMPT

[IZXITEEEEESTLFLEELE LSRR ES SRS SR RSS2 22 2 A 2 X2 2 2 R R RS Rt L Rt b Aol i Bkt

*

* CONSOLE AND LIST

*

*

DEVICE INITIALIZATION ROUTINES FOLLOW. *

*

E R R R R e 2 2 L AR R s R s ST TS S S 2222222 0

Iir

CONTYP EQ 2

sMULTI I/0, DECISION I

T EFEEE T XS R R TR LI L LIRSS IS EEE S SRR AL 282 R 22 2 22 2 2 2 X R R 2 0 22 R 2 R L kO R ANk I
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*
*
*
*

ITPETEETELREEELEREE RS SR RS SRR RS RTELEEE AL S22 20 2 2 2 a2 R AR RS R R R R b RS

F5F3
F5F6
F5F8
F5F9
F3FC
F5FD
F5FE
Fodl
Fog2
Fo3
Foli6
Fog7
Fogh

FedB
FodD
F6QE
FodF
Foly
Fo6l2

Fols
Fels8
F619
F61A
Fo6lcC
F61lD
FG1lE
F&l¥
F62d

F623
F626

F627
F629
F62B8
Fe2C
Fa2B
Fo2F

Fo63l
F633
F635
F636
F638
Fo3A
FG3C
FG3E
F64d

CDCDEA
DB49
F5
CDD3EA
Fl

F5
CDBBF6
Fl

F5
CDDBEA
Fl
CDUBFo
co

EGEY
27

g7

a7
FEZ7
CA23F6

2147F6
87

S5F
16940
19

S5E

23

56
C327F6

2A45EA
EB

3E87
D34B
A
D349
7B
D348

JEBT
D34B
AF

D349
D34D
JEQ3
034C
DB4E
DB4D

TTYSET:

TINIY:

DFBAUD:

SETIT:

#9396

TERMINAL INITILIZATION ROUTINE.
SWITCH ON THE WB-14 AND SETS THE SPEED ACCORDINGLY.

CALL
IN
PUSH
CALL
POP
PUSH
CALL
POP
PUSH
CALL
pPop
CALL
RET

ANT
RLC
RLC
RLC
CrI
JZ

LXI
ADD
MOV
MVI
DAD
MOV
INX
MOV
JMP

LHLD
XCHG

MVI
ot
MOV
ouT
MOV
oyt

MVI
ouT
XRA
ouT
ouT
MVI
QuUT
IN

IN
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SELGY
SENSESW
PSW
SELCON
PSW
PSW
TINI#
PSW
PSW
SELRDR
PSW
TINIY

BEZH

DFEAUD

H,BTAB

g;UtEFiUEJP1?
HE O E mw
L

3

DEFCCN

A, DLABHWLS14+WLSZ+5TD
LCR
A,D
DLM
AE
DLL

A,WLS1+JLSJ+STB
LCR

A

1ER

LSR

A, DTRENB+RTSEND
MCR

MSR

LSRR

THIS ROUTINE READS THE SENSE

; SELECT GROUP B

;GET SENSE SWITCH (FF ON A MULTIO)

;SELECT CONSOLE

; INITIALIZE THE CONSOLE

; SELECT THE READER/PUNCH

;INITIALIZE THE READER/PUNCH

:MASK IN UPPER THREE BITS
;MOVE INTO LCOWER 3 BITS

;CHECK FOR SENSE = 7 (DEFAULT SETTING)
;USE DEFAULT BAUD RATE

;POINTER TO BAUD RATE TABLE

*
*
P
*
*

; TABLE OF WORDS 50 DOUBLE

sMAKE A 16 BIT WUMBER INTC (DE)

;GET A POINTER INTO BAUD RATE TABLE
;GET LOWER BYTE OF WORD

;:BUMP TO HIGH BYTE OF WORD

;GET UPPER BYTE. (DE) NOW.HAS DIVISOR

+SET BAUD RATE

;USE DEFAULT BAUD RATE

;ENABLE DIVISOR ACCESS LATCH
; SET THE BAUD RATE IN {DE)

; SET UPPER DIVISOR
s SET LOWER DIVISOR

;CLEAR DIVISOR LATCH

;SET NO INTERRUPTS
: CLEAR STATUS

sENABLE DTR AND RTS QUTPUTS TO TERMINAL

;CLEAR MODEM STATUS REGISTER
sCLEAR LINE STATUS REGISTER
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Fe42
F644
Fo46

ro47
F649
F648B
F64D
Fo4F
Fo651
F653

D48
DB48
c9

1784
8891
6Jag
3goe
1888
JCad
dead

IN RBR ;CLEAR RECIEVER BUFFERS

IN RBR !

RET :
BTAB: oW 1047 +118 BAUD JEd -

DW 384 ; 300 G331

W 96 ;1280 J19

DW 48 12489 g1l

DW 24 ;148059 100

DW 12 ;9600 ipl

DWW 133 ;19200 11@

;s DEFCON 111

ENDIF sMULTI 1/0, DECISION I

IF CONTYP EQ 3 :+2D/B CONSOLE INITIALIZATION
TTYSET: CALL FDTSTAT ;CLEAN INPUT BUFFER

RNZ ;ALL EMPTY

CALL FDCIN

JMP TTYSET

ENDIF ;2D/B CONSOLE

IF CONTYP EQ 4
TTYSET: CALL DMINIT ;SEE IF CONTROLLER PRESENT

RC +NO CONTROLLER, RETURN !

LXI D, DMACI ;CONSOLE INITIALIZATION SEQUENCE

LXI H, DMCHAN i

LXI B,1d : COMMAND LENGTH :

CALL MOVBYT |

DCX H !

XRA A ' :CLEAR SERIAL INPUT STATUS

STA SERIN+1 '

JIMP DOCMD2 ;DO STUFF AND RETURN
DMACI: DB WRITEM ; 20T MONITOR DISABLE FLAG

bw TTYSET ;ANY NON-ZERO BYTE WILL DO

DB a

DW 1 ;:ONE BYTE :

bW 13FP5H tMAGICAL PLACE IN MONITOR

DB SENABL ;: ENABLE SERIAL INPUT

DB 1

ENDIF
Y R R R R R R 2 X2 XZ2 3232 R2 32322 222 22 222 A X 2 A o 2 2 & & % 4
* *
* INITIALIZE THE NORTH STAR MOTHER BOARD, LEFT SERIAL PORT, RIGHT *
* SERIAL PORT, AND NORTH STAR RAM PARITY. *
® x

[ TTIIETITT IS FERREFEFEINSTESEIEELE SRR S L 2 S22 22 22 2 2 2 S 2R a2t & & R R R34 ity

IF CONTYP EQ © ;NORTH STAR DRIVERS

TTYSET: ;SET UP THE PARALLEL PORT + MOTHERBOARD

® ¢ ¢ ¢ & o & 0 © & & & o ©° o o & & s > o O
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NSET@:

NSET1:

#3798

XRA
QuT
outT
ouT
QuT

MVI
ouT
MV1
ourT
MVI
CALL

MVI
ouT
MVI
QuT
XRA
ouT
IN

IN

MVI
ouT
MV1
ouT
XRA
ouT
IN

IN

iF

MVI
ouT
LXT

MOV
MOV
INR
JNZ

INR
Jz

MVI
CMP
JC

MoV
MOV
CMA
MOV
CMPp
MOV
JZ

CRA
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oo O P

A, 30H
NSPSTA
A, 60H
NSPSTA
A,ACR
NSPOUT

A, NSLIN1
NSLSTA
A NSLINZ
NSLSTA
A
NSLDAT
NSLDAT
NSLDAT

A,NSRIN1
NSRS5TA
A, NSRINZ2
NSRSTA
A
NSRDAT
NSRDAT
NSRDAT

NSRAM NE &
A,48H
NSRAM

H,d

A,M
M,A
L
NSETH

H

NSET2

A, (HIGH $) + 1
H

NSETUJ

A,M

B,A

M,A
M

M, B
NSET@
A

sINITIALIZE MOTHER BOARD

;RESET THE PARALLEL PORT INPUT FLAG
;SET THE PARALLEL PORT CUTPUT FLAG
;FORCE A CR OUT THE PARALLEL PORT

s INITIALIZE THE LEFT SERIAL PORT
;SEE THE EQUATES FOR BIT DEFINATIONS

;CLEAR THE INPUT/OUTPUT BUFFERS

;INITIALIZE THE RIGHT SERIAL PORT
;SEE THE EQUATES FOR BIT DEFINATIONS

:CLEAR THE INPUT/OUTPUT BUFFERS

s RESET PARITY ON NORTH ST&R RAMS
;DISABLE PARITY LOGIC :

; STARTING ADDRESS

;GET A BYTE .
tREWRITE, SET PROPER PARITY
:BUMP THE ADDRESS POINTER!

;SKIP TO THE NEXT MEMORY PAGE
;SKIP IF ALL DONE :
;1S THE POINTER ABOVE US?.

sSET CARRY IF POINTER IS5 <= QUR PAGE+1l

;RESET THE NEXT PAGES PARITY
;TEST FOR A PROM OR NO MEMORY

; SAVE THE ORIGINAL BYTE

;SEE IF THIS LOCATION WILL CHANGE

;TEST FOR A CHANGE

;RESTORE THE ORIGINAL VALUE
sVALUE COMPLEMENTED, MUST BE RAM
:TEST FOR NO MEMORY PRESENT

® 6 ¢ ¢ ¢ & & ¢ ¢ ¢ ¢ & & O & O o & o 0o ¢ O
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Fe55
Fe658
Fo5A
Fe5hC
F65F
Feod
Fo62
F663
F665
F667
F669
FGEB
FooD
FG6F
¥F678
¥672

F673

BC76

CDE3EA

3E8¢
D34B

2A47EA

7C
D349
D
D348
3E47
D34B
JE33
D34cC
pB48
AF
D349
co

UOFFOD

NSET2:

CRTSET :
PTRSET:
PTPSET:
UCl1SET:
UR1SET:
URZ2SET:
UPlSET:
UP2SET:
LPTSET:
UL1SET:

LSTSET:

CODELEN

DEGTMP

DBGTMP

#3929

JZ

LXI
DAD
JNC

MVI
QurT

ENDIF

RET

ENDIF

IF

CALL

MVI
QuT

LHLD

MOV
out
MOV
ouT
MVI
our
MVI
our
IN

XRA
our
RET

ENDIF

DB
EQU

Ir

'FATAL ERROR,

SET

ENDIF

IF
SET

ENDIF
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NSET1
D, 7084
9]
NSET1

A,4lH
NSRAM

{LSTTYP GE 2) AND {(LSTTYP LE 5)

SELLST

A,DLAB

LCR

DEFLST

A,H

DLM

A,L

DLL

A, STB+WLSZ+WLS1
LCR

A, DTRENB+RTSENB
MCR

RBR

A

IER

@d,dFFH, d
($-BIOS)
CODELEN GT 180JH
CODELEN

DEBUG
CODELEN

|
;SKIP TO THE NEXT PAGE IF:NO MEMORY
i SKIP 2K BYTES OF

;DO A PAGE CHECK IF NO OVERFLOW

;RE-ENABLE PARITY ON THE MEMORY BOARDS

;NULL ROUTINES

s NORTH STAR DRIVERS
s SERIAL MULTI I/0 LIST DRIVERS

; SELECT PRINTER GROUP
;ACCESS DIVISOR LATCH

;GET LST: BAUD RATE DIVISOR

;SET UPPER BAUD RATE

:2 STOP BITS + 8 BIT WORD!'
;DTR + RTS ENABLED
;CLEAR INPUT BUFFER

i NO INTERRUPTS

;s LENGTH OF CBIOS CODE

TEST FOR SYSGEN PROBLEMS
for SYSGEN rev.
+CBIOS CODE LENGTH

system is too big
<DEBUG>

;CBIOS CODE LENGTH
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Fe76

F76D

Fa77

FoF7

2398 #

Ds 512~-($~BUFFER) ;BUFFER FOR 512 BYTE SECTORS

iF (MAXFD NE ¢J) OR (MAXDM NE ©) OR {MAXMW NE 2) -

Ds 512 +ADDITIONAL SPACE FOR 1K SECTOR DEVICES
ENDIF '

kkdkkkkdkhkhhkhkhbhbhhhkhkhhhkhkAdhrhrikrbhhrhhkrhrhhkkrwrkArrhkhkrkrhbdrhkhhkhkrdkdhhkhrhrhrhd

EACH BAD MAP ENTRY CONSISTS QF 9 BYTES:
LOGICAL DRIVE NUMBER (1 BYTE)
TRACK NUMBER OF BAD SECTOR (2 BYTES)
SECTOR NUMBER OF BAD SECTOR (2 BYTES)
TRACK NUMBER OF ALTERNATE SECTOR (2 BYTES)
SECTOR NUMBER OF ALTERNATE SECTOR (2 BYTES}

* % d & A 4 ¥ *
* % % & ¥ ¥ %

A AR AL AR R ERE SRS R RS s RS s R AR ER AR RS RS RSE R RS SRS S R RS S S

BADMAP: DS BADSIZ*9+1 132 ENTRIES + END MARKER
DIRBUF: DS 128 ;:DIRECTORY BUFFER

TEMPB: DS le ;A LITTLE TEMPORARY BUFFER
*****************************************************************?
* *
* ALLOCATION AND CHECKED DIRECTORY TABLE AREA * .

* *
|
(2RSSR R SRRl SRR RS ERESEREEEEEESEE I

1F MAXHD NE © :
IF HDPART NE & ;USE HON~STANDARD PARTITIONING
TRACKS SET HDTRKS / HDLOG ;NUMBER OF TRACKS PER PARTITION
DSM SET HDSECTP/8*TRACKS/4-1 ;NUMBER OF GROUPS PER PARTITION
ALV SET (DsM/8)+1 |
DN SET 4] !
REPT MAXHD*HDLOG ;GENERATE CKS AND ALV TABLES
ALLOC  HD, ¥DN, 3ALV, 3 =
DN SET DN+1
ENDM
ELSE sSTANDARD PARTITIONING
DN SET 5 ;
REPT MAXHD :
IF M26 NE O :
ALLOC  HD,%DN, 252,49 :
DN SET DN+1 .
ALLOC  HD, DN, 252,0
DN SET DN+1
ALLOC  HD, DN, 256,
DN SET DN+1
ENDIF
¥ M1O NE B
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FADT+
FAG T+
FRE6+
FRJo6+
FCO5+
FCO5+

2800 #

FC36+
FCCo+

DN

DN

DN

DN

DN

CSVHD@ :
ALVHDY
CS8VHD1:
ALVHDl:
CsSVHD2Z:
ALVHD2:

DN

DN

DN

DN

CSVDMO 2
ALYVDME :

DN

DN

#101

ALLQC
SET
ALLOC
SET
ENDIF

iF
ALLOC
SET
ALLOC
SET
ALLOC
SET
ENDIF
ENDM
DS

D5

DS

DS

D&

DS
ENDIF

ENDIF

IF
SET

REPT
ALLOC
SET
ENDM
ENDIF

IF
SET

REPT
ALLOC
SET
ENDM
DS

Ds
ENDIF

IF
SET
REPT
ALLQC
SET
ENDM
ENDIF

IF
1F

HD, DN, 159, 4
DHN+1
HD, ¥DN, 161,92
DN+1

M20 NE 2

iib, DN, 255,40
DN+1

HD, 3DN, 255,82
DN+1

HD, %DN, 129,
DN+1

255
255

129

MAXFD NE &
&

MAXFD
FD, DN, 75,04
DN+1

MAXDM NE O
%]

MAXDM
DM, 8DN, 75,64
DN+1

64
75

MAXMF NE &

2

MAXME

MF, $DN, 22,16
DN+1

MAXMW NE &
MWPART NE O
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;USE NON-STANDARD PARTITIONING

®@ 6 & o ¢ © & ¢ 6 ¢ &6 o O O o & ¢ & ¢ o o 0
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3014

FD11

TRACKS
DSM
ALV
DN

DN

DN
TRKOF'F
PSIZE

BLOCKS

BLOCKS
DR

BLOCKS

BLOCKS

ALV

DN

BIOSLEN

DEGTMP

DBGTMP

DBGTMP

#1902

SET
SET
SET
SET

REPT
ATL.LGC
SET
ENDM

ELSE

SET
SET
SET

REPT
SET

REPT
ALLOC
SET
SET
ENDM

SET

IF
SET
SET
ALLOC
SET
ENDIF

ENDM

ENDIF
ENDIF

EQU

ir

'FATAL ERROR,

SET
ENDIF

1F

SET
iF

SET
ENDIF
ENDIF

END
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MWTRKS / MWLOG
MWSECTP/8*TRACKS/4-1
(DsM/8)+1

)

MAXMW* MWLOG
MW, 3DN, 3ALV, O
DN+1

%]

8192/ ({ MWSECPT/8)+1
TRKOFF* { MWSECPT/8)

MAXMW
MWSECPT/8*MWTRKS
BLOCKS/8192

MW, 3DN, 256, 3

BLOCKS-PSIZE
DN+1

BLOCKS/4
BLOCKS GT 256
BLOCKS=-1
{BLOCKS/8)+1

MW, 3DN, 3ALV, B
DiN+1

(HIGH ($-BIOS)})+1

BIOSLEN GT BIOSLN

system overflow.

;NUMBER OF TRACKS PER PARTITION
:NUMBER OF GROUPS PER PARTITION

; GENERATE CKS AND ALV TABLES

;USE STANDARD PARTITIONING

:GENERATE SOME 8 MEGABYTE ALV'S

:USE THE REMAINDER

;BIOS LENGTH IN PAGES

2 TEST FOR OVERFLOW
BIOSLN must be at least'

BIOSLEN ;BIOSLN| <DEBUG> ;
|

DEBUG

BIOSLN ; CURRENT BIOSLN! <DEBUG>

BIOSLN GT BIOSLEN r

BIOSLEN ;OPTIMAL BIOSLN! <DEBUG> |
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Jg336
J37F
BOan
F4FA
FCE5
EAED
ECE®
22a1
3216
42803
FIDD
48943
EBB7
gcie
a8l
EABR7
EAQC
gdl6
1323
gala
98931
GBaA
ga2d
EBSF
EFA2
goad
F45E
JJ66
P30
F4DF
F49F
F45h
r44D
r4u4
r2o4
F49C
ECOA
r20p
F1ED
F4FD
gags
Jda3
EA3B
Joas
ED3F
EC74
g4r
paed4
Jas3
PaG1
gga3
FOD2
FOgs
dasad
EF29
EF51

MACRO ASSEM 2.0

AACK
ADEL
ALF
ALTSEC
ALVHD2
AUTOFLG
BADE
BADSIZ
BIOSLN
BUFF
BUILD
CCPLN
CLDCMND
CODELEN
CONGRP
CONOQUTL
CouT
CPMREV
CRESTRD
CTa

D9

DBAD
DENABLE
DIOUT
DIVLOG
DLAB
DMDEN
DMFSTP
DMINWT
DMLOC1
DMREAD
DMSEL
DMSIDE
DMSTRJ
DMWARM
DMWRITE
DOHOME
DPB128D
DPB5125 .
DPHHDE
DREAD
DSEL2
DSTTAB
ENINT
FLUSH
GDPH
GRPSEL
HDCLOK
HDDATA
HDFREN
HDLOG
HDPTR
HDSEC
HDSTAT
HDWARM
HDWR

3987
gO1B
EESA
F4F8
2032
BO2Y
ECCE
gBz4
EAGG
F56D
a296
0084
BELA
EAF2
EAAS
EAOG
0os4
F4EB
FC86
EBDB
3948
EFAD
F623
EB54
ED2F
348
F3BB
F371
F3ED
FP4EG
o023
F2D6
F35F
F42C
F275
F2B4
EBF8
F1CD
F52D
F58D
091
3023
o3l
285
EE31
ECA2
3022
2051
FJEE
3852
3oL
FO1E
FOFD
EF82
2008
FOEF

#1493

ABEL
AESC
ALL
ALTTRK
ANUL
AUTOLF
BADL
BANK
BIOS
BUFFER
CBAUD
CDISK
CLEAR
COLDCM
CONIN
CONST
COVER
CPMSEC
CSVDMEZ
CWFLG
DAISIR
DCRC
DFBAUD
DIOUTA
LIVLOOP
DLL
DiSDI4A
DMGET
DMIOK
DMLOG
DIiSDMA
DMSELR
DMSOK
DMSTRIL
DMWBAD
DMWSEC
DONOP
DPB128S
DPBHD@
DPHHDIL
DR

DSR
DTRENB
ENTRY
FNAL.GC
GETBAD
GSTAT
HDCMKD
HDDISK
HDFUNC
HDORDER
HDREAD
HDSECT
HDTDEL
HDWPRT
HEAD

CBIOS Revision E for

2303
2393
EE83
FCCo
YI1E
EAEB
F9eD
518430
@26
P4AFG
E9E7
0240
a24Aa
EAF3
EAASB
Jga2
DSOA
F4EE
FAQ7
2062
9d49
geag
dgeE
EB74
EFA4
349
F4BC
B3a25
BEER
F4D2
F443
F2F7
F4DA
F2DE
F291
F29C
F23D
F21D
F53D
F51D
828
2346
ED4C
¥4¥2
EES5D
FOll
LBad
3350
EFFJ
EFBE
aa59
@as1l
EFCC
FOF1
Fd53
8378

ABS
AETX
ALT
ALVDMO
ARS
AUTOST
BADMAP
BDOSLN
BRACHA
BUFSEC
CBLOCK
CHECK
CLK
COLDEND
CONIN1
CONTYP
CPERI
CPMTRK
CSVHDY
D1g
DAISI1
DEBUG
DFRMLN
DIOUTB
DIVLX
DLM
DMDOLT
DMHALTC
DMKICK
DMNTRK
DMSEC
DMSIDE1
DMSPAR
DMTRAN
DMWCHN
DMWST
DP1@24D
DPB256D
DPBHD1
DPHHD2
DRVRDY
DSSEC
DTSLOP
ERROR
FREAD
GETSPT
GZERO
HDCNTL
HDDMA
HDHOME
HDORG
HDRESLT
HDSEEK
HDTRAK
HDWRITE
HINC

EFDD
gaac
EEAG
FAQ7
Jg249
Ja0B
EDGF
DC3Y
F647
F4Fr4
F5B9
EAJS
F4A°
EAEE
ERAC2
EASE
ED71
ge1g
FB@6
Jd24
2848
EA45S
3234
FO77
F@15
EA4C
F24D
F43C
F313
pgaz
F43E
F2FD
F3AE
480G
¥4D1
F3C4
F1lFD
F1bD
F54D
EC92
a7
2831
j163%]%]
611515
gal
EB86
FAEC
FOEB
EFAB
EFS5
Boao
gaa4
G52
EF5F
EF3E
EBFF

CP/M Version 2.2 - March 4, 1982

ACCOK
AFF
ALTZ2
ALVHD#
ASP

AVT
BADPTR
BDOS
BTAB
BUFTRK
CBCOT
CIN
CLOAD
COLDMES
CONIST
COSTRP
CPMDMA
CRRDY
CSVHD1
D11l
DAISYd
DEFCON
DHOME
DIRBUF
DIVEPT
DMARAP
DHMDST
DMHOME
DHMLDRV
DMORDER
DMSEEK
DMSIDEZ2
DPMSSEC
DMTRCK
DMWCON
DOCMD
DP10245
DPB256S
DPBHD2
DPHTAB
DSDMA
DSTRAN
DWB0QOT
FDORDER
FUJITSU
GCCPM
HDADD
HDCUR
HDDRV
HDL2
HDPART
HDRLEN
HDSKOMP
HDTRAN
HDWRLD
HOME

2380
2089
EEDB
FB@6
GALF
EE47
ECE9
gair4
F4F3
ED9d
D4de
EBDB
Ba3e
Pad4
EAB4
EBB5
F4ED
36243
FCé5
2038
B049
EA47
EB3A
ED3D
F@17
gasg
GlFF
F3D3
F4D7
FarcC
F39E
F2F4
F45F
F4CC
F2B1
F3C7
EA4E
F22D
F'55D
EA39
BRa2
Qdaas
2839
EDFB
EE4B
EA44
16173
EFBl
EF12
EFe3
F@9cC
00d2
Ba1s5
EFDA
EF4E
wage

ACR
AHT
ALTMIS
ALVHD1
AUS
AWRITIN
BADRET
BIOSLEN
BUFDRV
BUFWRTN
CCP
CLDBOT
CM5619
COMPLT
CONOUT
COUNT
CPMDRV
CRSTB
CSVID2
D12
DAISY!
DEFLST
DIAOST
DIVDONE
DIVSX
DMCHAN
DMFSET
DMINIT
DMLOCY
DMPARM
DMSELZ2
DMSIDEA
DMSTAT
DMWAIT
DMWEND
boCcMb2
DPARAM
DPB512D
DPHDMG
DRCONF
DSEL]
DSTRK
DWRITE
FPILL
FWRITIN
GROUP
HDCA
HDD2
HDDST
HDLDRV
HDPREP
HDRUN
HDSPT
HDTRK2
HDWRRD
IDBUFF

® & & o ¢ ¢ & ¢ 0 6 © ¢ © o & o & o ¢ o o O



CP/M

2049
EA43
EE&7
F4ES
EA49
0093
2091
9351617
D630
EEE3
FFFF
J0a9
JCFB
EB3F
ED79
J818
5}51534
548
GOAS
ED21
EDA9
dBg1
JaEG1
ECL3
aag2¢
Jd28
ERBRF9
ERF3
o033
FoFr7
2961
F5F3
EAF4
Po1aQ
¥aal
ga3a5
F14Ff
Faca

MACRO ASSEM 2.0

IER
ICBYT
JUMPL
LLDPRV
LGTAND
LSTTYP
M2
MAXFD
MAXRGT
MOViZa
MULTIOQ
MWSPT
NSTEP
OKIOST
OUTOF
PFSTRD
PSELECT
RER
READHM
REDWRT
RETRYLP
RSECT
S3
SECTRAN
SENABL
SETCRC
SETDMA
SETSEC
SMASK
TEMPB
TEKZERO
TTYSET
WARMEND
WFAULT
WRITEM
WSECT
XLT512
ZKEY

2043
EA3F
EA4B
F4E4
2033
EA4A
L3410 ]
2241
Bz48
EEE®
aea4d
2040
BBFC
EB42
ECEC
EAQE
o4
Jaza
883
ogag
Gdo2
Fd3E
g2
EAD3
2349
EC47
ECIC
FOF5
033
F3CE
ggda
F4EA
EAFQ
Jgaadl
EDBA
FB5F
FayF7
EC81

$104

INDEX
IOCONFE
LASTCH
LLSS
LSTGRP
LETXOR
M26
MAXHD
MBASE
MOVRBYT
MULTR3
N2SIDE
NULL
ORouT
OVERFLO
POUT
PSTEP
RDSECT
READY
REST
RETRY
RTL.OOP
sl
SELCON
SENSESW
SETDE
SETDRV
SETTLE
5T412
TESTS
TMOUT
UNADRYV
WARMES
WLsSd
WRITTYP
WTLOOP
XLTS
ZRET

CBIOS Revision E for

ED8g
goaus
F4¥C
F4E3
EB12
alupals]
EEEC
vaa4
pag4c
ED5B
pattiole]
ga8a
BYAG
EB49
@332
EDOF
Ge23
paz29
EBRZ6
091y
JB35
bvaa2
2209
EACD
U@ 3E
EC4C
F37A
ECJD
0230
2u48
glad
F4E7
FAZ3
2632
@821
F18C
goL3

INTO
ISBUFF
LASTDRV
LLTRK
LS8TOST
M12F
M8080
MAXLOG
MCR
MOVE
MWORDER
NDUBL
NUMTABS
OKOUT1
PAPER
PREP
PWRDY
RDTRCK
REDIR
RESTOR
REVNUM
RTSENB
SECLEN
SELGY
SERIN
SETD1
SETHIGH
SETTRK
ST5d6
THR
TPA
UNALOC
WBOOTE
WLS1
WRSECT
XLTl24
XOFF

w24
EESC
julaleyy
el
EB@C
Baga
49
alaEaps
EFG5
LO49
20049
EDOB
F4ES
ECFS
4151523
rg8z
2340
ED74
EB22
EEFC
2@
ED1E
EDGY
EAE3
J32B
EC56
Fe27
151161%
2304
0324
©Ea2D
0Eg3a
EBDC
la163
Q27
FOFF
o311

CP/M Version 2.2 - March 4,

INTRQC
JUMPBUF
LBAUD
LPERI
LSTOUT
M1g
HAXCHRS
MAXME
MESSAGE
MSIZE
MWPART
NCBAD
QBLQCK
CMES
PFRDY
PROCESS
PWSTRB
RDWR
REDIRZ
RETDPA
RIBBON
RWENT
SECPSEC
SELLST
SERCUT
SETD2
SETIT
SIZE
STB
THRE
TRKSIZ
VINC
WBOOT
WMDRIVE
WRTRCK
XLT128
XON

ga03
EE6d
2248
234D
F&655
293
Jogl
@Bag
2938
Ug4E
29aa
9301
3780
BoB2
go1g
F56D
20449
ED1A
EB2E
YDA
840
EBD2
ED22
EADB
wB27
EC6S
32 6
EFE1l
F448
Foan
F4FQ
EAF3
gaaa
ED11
EFF6
Fl1lA
EEF7

IOBYTE
JUMPER
LCR
LSR
LSTSET
MIdM
MAXDH
MAXMW
MFORDER
MSR
MWQUIET
NOSTAND
OFFSETC
OPDONE
PFPSTRB
PROMPT
PWSTRD
READ
REDIR]
RETRIES
RLIFT
RWOP
SECBIZ
SELRDR
SETCHA
SETD3
SETLOG
SLOOP
STORES
TINID
TRUESEC
WARMCHM
WBOT
WRITE
WSDONE
XL T256
Z288MOoV
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****ﬂ-*****'**'**ﬂ-*ﬁﬂ-********#***t*********************ﬂ'**

MORROW DESIGNS CP/M VERS 2.2 COLD BOOT LOADER.
CRIOS REVISION E.2, 3/4/82.

THE FOLLOWING ROUTINES WILL BOOT CP/M FROM THE

DISK JOCKEY 2D REV. B 8 INCH DISK CONTROLLER (DJ2D/B),
DISK JOCKEY DMA 8 + 5 1/4 INCH CONTROLLER (DJDMA},
HARD DISK CONTROLLER REVISION 3 {(HDC3),

OR THE HARD DISK DMA (HDDMA) DISK CONTROLLERS.

PROVISIONS HAVE BEEN MADE FOR A MICRONIX BCQOT LOADER.
THIS LOADER ALWAYS GETS LOADED TO @l@JH.

8 INCH FLOPPY DISK BOCGT LOADER FOR THE
MORROW DESIGNS DISK JOCKEY 2D/B (DJ2DB)

THE ‘ORDER' COLUMN IS THE INTERLEAVE SEQUENCE USED BY THE
LOADER DURING THE LQAD.

TRACK SECTOR 5YSGEN LOAD ORDER NAME
J 1 993 FFad g BOOT LOADER
& 2 980 UNUSED
%) 3 AQG
J 4 ABQ
J 5 BOG 5104 1 CCP
g 6 Bg8g 2188 12
4] 7 Ccadg 9204 2
g 8 CcB0O 9280 13
g g Dag 2380 3
) 19 p8g . 2380 14
9] i1 EQ3 04845 4
% 12 323¢] 9489 15
d 13 F3g 95080 5
J 14 F80 9580 16
a 15 1900 2640 6
5] 16 1280 2680 17
g 17 1189 97949 7
a i8 1183 2780 i8
5 19 1298 9864 8
% 20 1284 9889 19
g 21 1389 99ag 9 BDOS
i 22 1380 298d 20
] 23 14049 QA0 14
4 24 1489 9ABY 21
o 25 1500 9Bad 11
J 26 1589 9B8d 22

TRACK 1 IS RECORDED IN DOUBLE DENSITY FORMAT. THERE ARE
1824 BYTES PER SECTOR.

le@g SCoD
1aG4d AQOG
18998 A409
2209 ABDOD

e
B b
[ B L

CBIOS (@ A786:)

*

3!-**H-**!-**!I-ﬂ-ﬂ-SI-:I-**ﬂ-ﬂ-ﬁ-*****'*ﬂ-***ﬂ-*ﬂ-************#*********
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******ﬁ-*******************************%#**********#*ﬁ***

1 5 2699 ACOT 6
1 6 2ABE BYZJ 3
1 7 2E4d B40O 7
1 8 3208 BB5Y UNUSED

THREE SPARE SECTORS (TRACK 3, SECTORS 2 TO 4) HAVE BEEN
PROVIDED FOR A MORE ADVANCED BOOT LOADER AT A LATER DATE.

THE WARM BOOT LOADER STARTS ON TRACK @, SECTOR 5 AND
CONTINULES THROUGH TO TRACK 1 SECTOR 3. ORLY THE FIRST
3/4 K BYTES OF TRACK 1, SECTOR 3 1S LOADED SINCE CP/M
REQUIRES THAT THE WARM BOCGT LOADER LOAD UP TO THE START
OF (BUT NOT PAST) THE CBIOS JUMP TABLE.

8 INCH FLOPPY DISK BOOT LOADER FOR THE
MORROW DESIGNS DISK JOCKEY DMA (DJDMA)

THE LOADING IS IDENTICAL TO THAT OF OF THE DJ2DB EXCEPT
THAT THE LOADER ITSELF IS LOADED AT 8@H AND THE 'ORDER'
COLUMN DOES NOT APPLY. THE DJDMA IS CAPAELE OF LOADING A
COMPLETE TRACK AT A TIME AND THUS 1T MERELY ZAPS THE
TRACKS IN ALL AT ONCE.

5 1/4 INCH FLOPPY DISK BOOT LOADER FOR THE
MORROW DESIGNS DISK JOCKEY DMA (DJDMA)

THE COLD BOOT LOADER (TRACK ©, SECTOR @) IS LCOADED INTO
RAM AT 80H. THIS LOADER WILL START LOADING FROM TRACK U,
SECTOR 1 AND STOPS AT TRACK 1, SECTCOR 9. THE LOAD
SEQUENCE IS AS FOLLOWS:

2820 B599 17
2DEd2 B784 18
2F@ad je>l)%] 19

TRACK SECTOR SYSGEN LOAD ORDER NAME
B g 9093 83 15} COLD BOOT
g 1 By 952d 1 CCP
& 2 D3 9709 2
) 3 Fggd 99049 3
g 4 1l0g 9B4Y 4
d 5 1309 9DaY 5 BDOS
] 6 1504 Ardg o
a 7 1788 Al0D 7
g 8 1983 A304 8
%) 9 1BOK ALGY 9
1 (5] 1pad A724 19
1 1 1Fraa A0 11
1 2 2126 ABOG 12 CBICS
1 3 2393 ADEY 13
L 4 2504 AFG2 i4
1 5 2733 Blod 15
1 6 29403 B398 i6
1 7
1 8
1 9
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THE WARM BOQOT STARTS FROM TRACK & SECTOR 1 AND CONTINUES
THROUGH TO TRACK 1 SECTOR 1.

SHUGART SA48@9 DISK INTERFACE BOOT LOADER FOR THE
MORROW DESIGNS HARD DISK CONTROLLER REV. 3 (HDC3)

THE CCOLD BOOT LOADER {TRACK @,

SECTOR 1)

RAM IN THE VERY LAST PART OF THE CBIOGS.
USED FOR UNINITIALIZED TABLES AND THUS IS A SAFE PLACE
THIS COLD BOOT LOADER WILL START LOADING

FCR THE LOADER.

THE CCP FROM TRACK 4,

IS LOADED INTO
THIS AREA IS

SECTOR 2 AND WILL FINISH UP WITH

THE LAST PART OF THE CBIOS ON TRACK d, SECTOR 24,

TRACK SECTOR

[CeRres BUS I AW O U SV RN 0

19
11
12
13
14
15
1é
17
18
19
2d
21

S ULuEDotaaootao ol

SYSGEN
903
BOZ
D
Fag

110@
1338
1590
1703
1948
lBaa
iDhaad
1rJg
2100
2338
25493
2736
29499
2BID

2D3a

2rau
3199

LOAD ORDER

FCGY 1
9536 2
9703 3
9939 4
Spgy 5
9DGy 6
rag 7
Alao 3
A389 9
ASDD 19
AT08 11
A932 12
ABOH 13
ADOJ 14
Argg i5
Blog 16
B30d 17
B4 18
B789 19
B9Yd 20

NAME
COLD BQOT
CCPp

BDOS

CBIOS

UNUSED

THE WARM BOOT LOAD SEQUENCE STARTS AT TRACK @, SECTOR 2
AND GOES STRAIGHT THROUGH TO SECTOR 12.
PLENTY OF ROOM LEFT IN THIS LOADER FOR MORE ADVANCED

THINGS LIKE SECTOR INTERLEAVING ALTHOUGH THIS IS HARDLY
NECESSARY ON A HARD DIS5K.

THERE IS STILL

SHUGART SAl@d@ DISK INTERFACE BOOT LOADER FOR THE
MORROW DESIGNS HARD DISK DMA CONTROLLER {HDDMA)

TRACK SECTOR
& 1
o 2
g 3
i 4
a 5
9 o
2 7
g 3

SYSGEN
2dd
DYg

1192
1589
1999
1DB3
2104
2508

LOAD ORDER

108
2300
9788
OBBY
23715
A393
ATd9
ABRYJ

SGWw b WS

NAME
COLD BOOT + CCP

BDOS (@ 9Dp4d)

CBIOS
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go3a

3049

] 9 2929 AFJE 8
1 1d 2Daa B3243 9

SINCE 1K BYTE SECTORS WERE IMPLEMENTED ON THIS DISK;
TRACK @, SECTOR 1 CONTAINS BOTH THE COLD BOOT LOADER AND
PART OF THE CCP. THE COLD BOOT LOADER RELOCATES THIS
PEICE OF THE CCP TO 1T PROPER RESTING PLACE AS PART OF
THE BOOT PROCESS.

 * % #* % % & o * o
% % ook & % A N X *
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THE FOLLOWING TABLE GIVES A GENERAL IDEA AS TO WHERE THE
VARIQOUS PARTS OF OF THE COPERATING SYSTEM ARE IN MEMORY.

THE ONLY CHANGES TO THE MAP THAT I SEE IN THE FUTURE 1S
THE INCREASING THE SPACE FOR THE UNINITIALIZED TABLES
FOLLOWING THE CBICS. THE AMOUNT OF CODE AND TABLE SPACE
THAT CAN ACTUALLY BE LOADED FROM THE DISK IS FIXED BY THE
AMOUNT OF SPACE AVAILABLE ON THE SYSTEM TRACKS.

OUR MOST RESTRICTIVE (SMALLEST) DRIVE IS THE 5 1/4 INCH
'MINNIE FLOPPY'. THIS DRIVE HAS 20 512 BYTE SECTORS FOR
A TOTAL OF 1¢K BYTES ON THE SYSTEM TRACKS. THE 8 INCH
FLOPPY DISK DRIVE IS ALSC VERY CLOSE TO BEING FILLED UP.

* *
* #*
* *
* *
* *
* *
* &
* *
* *
* *
* *
* *®
* *
* *
* *
* SINCE 512 BYTES ARE RESERVED FOR THE COLD BOOT LOADER WE *
* HAVE A TOTAL OF 9.5K BYTES FOR THE OPERATING SYSTEM. OUT *
* OF THIS 5.5K BYTES ARE USED BY THE (CCP + BDOS) LEAVING *
* US WITH A TOTAL OF 4K BYTES OF LOADED CODE AND DATA SPACE *
* TO PLAY WITH. RIGHT NOW WE ARE USING ALL OF THIS SPACE *
* 50 ANY MAJOR ADDITIONS WILL HAVE TO RESULT IN A LITTLE *
* (LOT?) OF CODE SHUFFELING OR IN THE CREATION OF A CBIOS *
* THAT SIMPLY WILL NOT FIT ON A SMALL DISK DRIVE. *
& &
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* %*
*® *
® *

SYSGEN 48K 56K 62K 62K 64K
IMAGE CP/M CP/M CP/M CP/M cp/mM
200 e R R e~ e LOADER
BO? 9530 B53@ C509 CD3d D589 CCP

1389 9DE3 BDIG CDBe D509 DDYQ BDOS

2109 ABBQ CBED DB2Q E330 EDO@ CBIOS

31040 BBZJ DBOY EBSO F30 FBHJ TABLES

35FF BFFF DFFF EFFF F7FF FFFF THE END

A 8Dod ADQG BDUD C529 CDPa DDT

ARRKAK XA RIAAT R kb hkhkkhkikhthhrhkhkhkrdkrdhkrhhkkddhbbhhhbhkkdhrhhkrxdhhhhkhbkdd

MICRON EQU dJ :tSET TO 1 FCR MICRONIX BOOT LOADE&
IF MICRON EQ ¢
MSIZE EQU 64 :MEMORY SIZE OF TARGET CP/M

@ 6 & o ¢ & & ¢ ¢ ¢ ¢ & & & & o o & o 0o 0o O



gdle
2811

0830
JEGY

511517
D43
DCag
EAGD

EA40
D423

PEOA

P301
2300
15103585
J0049
aa043

D054
858
3853
2a53
8352
Jdg51
g@51

inun

o win

1 I T | N I |

BIOSLN
CODLEN

CCPLN
BDOSLN

SIZE
cCcp

BDOS
BIOS

CBOQT
LOADDR

CBOOT
LOADDR

RETRIES

EQU
EQU

EQU
EQU

EQU
EQU
EQU
EQU

EQU
EQU

ELSE

EQU
EQU

ENDIF

EQuU

16H
11H

896H
BEGOH

{MSIZE*1824)

;BIOS LENGTH

;CODE LENGTH

SIZE-{BIOSLN*13@H+CCPLN+BDOSLN )

CCP+CCPLN

CCP+CCPLN+BDOSLN

BIOS
CcCp

g1494
J18dH

19

;COLD BOOT ADDRESS FOR CP/M
;LOAD ADDRESS FOR FLOPPY

sMICRONIX BOOT LOADER

;COLD BOOT ADDRESS FOR THE LOADER

;IF THE LOAD ADDRESS IS MOVED FOR&ARD FROHM
;6130 THEN THE STARTING EXTENDED ADDRESS FOR
: THE DJDMA BOOT LOADER SHOULD BE ADJUSTED.

; MAXIMUM # OF DISK RETRIES

kdkhkhkkdhkhhkkhkkhhodbdkhkhhhkdhkhkhhkkhkhrkhkhkkhhbkdhdkdhbrhkdbhbrththhhdrdhbdrdhrhhdrik
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MAXHD
MAXMW
MAXFD
MAXDM
MAXMF

OTHERS SOULD RBE &.
THAT IS TOC BE USED.

EQU
EQU
EQU
EQU
EQU

(DR R R

:S5ET
:SET
(SET
:SET
;SET

*

ONLY ONE OF THE FOLLOWING EQUATES SHOULD BE SET. THE *
THESE EQUATES DEFINE THE BOOT LOADER *
*

*

*

*

TO BOOT AN HDC3 CONTROLLER

TO BQOOT A HDDMA CONTROLLER

TO BOOT A DJ2D/B CONTROLLER

TO BOOT A DJIDMA CONTROLLER WITH 8 INCH

TO ROOT A DJDMA CONTROLLER WITH 5 1/4 INCH

IEZ ST EEE IR EE ST EST SR SRR SR RS R E RS R R R RS R AL RS LR R LR SR AL RS REEENE RS

*

*

* THE FOLLOWING EQUATES ARE FOR THE HARD DISK CONTROLLER 3. *

*

*

AhkhkAR kR RA IR AR A A AR ARk hkhkbhkhkhrhrhkhkhkhhhkhRAd A khhkdhhhkkhhkkhkddhhhrbhihhtid

HDORG
HDSTAT
HDCNTL
HDDATA
HDFUNC
HDCMND
HDRESLT

IF

EQU
EQU
EQU
EQU
EQU
EQU
EQU

MAXHD NE &
584

HDORG
HDCRG
HDORG+3
HDORG+2
HDORG+1
HDORG+1

HARD
:HARD
s HARD
s HARD
s HARD
s HARD
tHARD

DISK
DISK
DISK
DISK
DISK
DISK
DISK

CONTROLLER
STATUS
CONTROL
DATA
FUNCTION
COMMAND
RESULT



goa2
Jdgdl
gaa2
Bo34
#4338
3919
uaz2a
3349
2394
JOFB
3084
2230
JOgF
289B
QId5
3337
Jgr7
YIFC
2309
2328
B931
235

|1 (T I

nmau#a# ul

1 | | O { I 1 N O |

RETRY
TKZ
OPDONE
COMPLT
TMOUT
WEAULT
DRVRDY
INDX
PSTEP
NSTEP
HDRLEN
SECLN
WENABL
WRESET
SCENBL
DSKCLK
MDPIR
HNUTLL
IDBUFF
ISBUFF
RSECT
WSECT

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
BEQU
EQU
EQU
EQU
ECU
EQU
EQU
EQU
EQU
EQU
ENDIF

:RETRY BIT OF RESULT

; TRACK ZERO BIT OF STATUS
;OPERACTION DONE BIT OF STATUS
;COMPLETE BIT OF STATUS
sTIME OUT BIT OF STATUS
sWRITE FAULT BIT OF STATUS
;DRIVE READY BIT OF S5TATUS
; INDEX BIT OF STATUS

; STEP BIT OF FUNCTIOCH

s STEP BIT MASK OF FUNCTION
; SECTOR HEADER LERGTH

; SECTOR DATA LENGTH

;WRITE ENABLE

;WRITE RESET OF FUNCTION

; CONTROLLER CONTROL

;DISK CLOCK FOR CONTROL
;DIRECTION MASK FOR FUNCTION
s NULEL COMMAND

; INITIALIZE DATA COMMAND
:INITIALIZE HEADER COMMAND
; READ SECTOR CCHMMAND
:WRITE SECTCR COMMAND

kkkkhkkhkkhkkhrthkhikhkrhkhhkhhhhbdthkkhkhthkrhhhkkhkhkkhrkhhhdkkhbdhhhbhdhrdbtit

*

*

* THE FOLLOWING EQUATES ARE FOR THE HARD DISK DMA. *

*

*

kkkkhkkhhrhkrhhkdohkhhhkhrkhdkrhhhkdhkhkhkrhdrhkhkrhdhhkhhkhhkhkrhhrhkhkhkrrdkrhhkkhbkhd

CYL
HEADS
S5PT
PRECOMP
L.OWCURR
STEPDLY
HEADDLY
SECTSIZ

DMAREAD
DMAWRIT
DMARHED
DMAWHED
DMALCON
DMASSTA
DMANQQOP

RESET
ATTH

IF

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQuU
EQU
EQU
EQU
EQU

EQU
EQU

MAXMIW KE @
153

4

9

64

i28

3

29

7

Vb WS

: SPECIFICATIONS FOR A SEAGATE TECHNQOLOGY 546
;s NUMBER OF HEADS PER CYLINDER
: SECTORS PER TRACK _
;CYLINDER TQ START WRITE PRECOMENSATION
:CYLINDER TO START LOW CURRENT
+ STEP DELAY {(J-12.7 MILLISECONDS)
: SETTLE DELAY (@-255 MILLISECONDS)
+SECTOR SIZE CODE {MUST BE 3 FOR THIS CBIOS)
128 BYTE SECTORS
256 BYTE SECTORS
512 BYTE SECTORS
1324 BYTE SECTORS (DEFAULT FOR CP/M)
20348 BYTE SECTORS

Q=&
Wi

;DEFINE CONTROLLER COMMANDS
+READ SECTOR

;WRITE SECTOR

;FIND A SECTGR

;WRITE HEADERS (FORMAT A TRACK}
; LOAD DISK PARAMETERS

;SENSE DISK DRIVE STATUS

s NULL CONTROLLER OPERATION

;RESET CONTROLLER
tSEND & CONTROLLER ATTERTICN



CHAN
STEPOUT
STEPIN
BANDI
BAND2
BAND3
TRACKH
WFAULT
DREADY

LS E RS SRS SR AR AR R RS2 R I R Y R P R T T S I

*

EQU
BQU
EQU
EQu
EQU
EQU
EQU
EQU
EQU
ENDIF

535] 3
18H
&
42H
GCEH
8JH
1
2
4

;1 DEFAULT CHANKEL ADDRESS
s STEP DIRECTION OUT

;5TEP DIRECTION IN

s NO PRECOMP, HIGH CURRENT
;PRECOMP, HIGH CURRENT

s PRECOMP, LOW CURRENT

; TRACK ZERO STATUS
sWRITE PFAULT FROM DRIVE
:DRIVE READY

* THE FOLLOWING EQUATES ARE FOR THE DISK JOCKEY 2D/B.

%

LRSS S At R S g Y Y R R R R s e i Il

ORIGIN
DJIRAM

TKZERO
TRKSET
SETSEC
SETDMA
DREAD

DHMAST

STATUS
DSKERR
SETDEN

LR RS AR EL SRS RS LRSI ES RS ET ST EE L RS R L B L L R R R R R A X X 1

*

Ir
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
ENDIF

MAXFD NE &
Jdr38aen
ORIGIN+42@1

ORIGIN+9H

ORIGIN+3CH
ORIGIN+OFH
ORIGIN+12H
ORIGIN+15H
ORIGIN+241
ORIGIN+27H
ORIGIN+2AH
ORIGIN+2DH

;ORGIN OF DJ 2D MOD B PROM

;DISK JOCKEY 2D MOD B ROUTINES
;TRACK U SEEK

;3ET TRACK

;BET SECTOR

;SET DHMA ADDRESS

sREAD SECTOR

:GET DMA ADDRESS

;PISK BTATUS

;FLASH ERRCR LIGHT

s SET DENSITY

* THE FOLLOWING EQUATES ARE FOR THE DISK JOCKEY DMA IF WANTED.

*

Fhhkhkhkhkhhkhkhkhhkhkhhhhkhrhdikkhkkhhkhrhkhkhhhbhhhkhkhhhhhhhkrhhkdkhhktkhhhhhhhkdhh

DJKICK
CHANNL

TRKOFF

TRKOT'F

SETDHMA
DJHALT
DIBRAN
REDTRK

Ir

EQU
EQU

IF
EQU
ELSE
EQU
ENDIF

EQU
EQU
EQU
EQU

ENDIF

(MAXDM NE &) OR

YEFH
50H

MAXDNM NE O
22%128

9*512

23H
25H
26H
29H

(MAXMF NE @)

;KICK PORT FOR DJDMA COWTROLLER

;8 INCH BOOT LOADER

;NUMBER OF BYTES LOADED FROM TRACK ¢

:5 1/4 INCH BOOT LOADER

;NUMBER OF BYTES LOADED FROM TRACK o

;SET DMA ADDRESS

s HALT CONTROLLER

;BRANCH CONTROLLER COMMAND
s READ TRACK COMMAND




FEGD =

2pdg =

FEGZ

FE#4 31FEFF

FEJ3 818213
FEQ6 CDECFE
FEO9 C300EA

*****************************************************************:
* .

* DEFINE THE ORIGIN ADDRESS FCR THE VARIOUS BOOT LOADERS.

¥

*****************************************************************

BOOT

BOOT

BOOT

BGOT

OFFSET

dhkdhkhkhkhkkTrkrkhhhhkdhkrdhhhhdhkhrhhhrdhhkhdbdhthhhrrthrhkhrdkddrhdrhrhbhkhtkid

*

IF
ECQU
ENDIF

1iF
EQU
EWNDIF

IF
EQU
ENDIF
IF
EQU
ENDIF
EQU

ORG

MAXHD NE &

BIOS+(BIOSLN*1GPH)}~-512

MAXMW NE 0
105E

MAXFD NE &
DIRAM+328H

(MAXDM NE 8} OR

BoH

Q@ JH-BOOT

BOOT

sHDC3

; HDDMA

:DJ2D/B

;UPPER 3/4 OF ON BOARD FLOPPY RAM

{MAXMF NE 9)

;DDT OFFSET

* COLD BOOT LOADER FOR A HARD DISK.

*

kkdkhkkhkhkkhkkhkkAkhkhrrhhkhkhkehhhkhrrhkhkrhhidt kb rhhkhrhrohhdhhddddhddhddhdik

MOVLOP:

iF

LX1

IF
LXI
CALL
JMP
ELSE
IXTI
LXI
LXI
MOV
STAX
IKNX
INX
DCX
MOV
ORA
JINZ
LXI1
CALL
JMP

{MAXHD NE ©) OR

SP, CSTKHD

MAXHD NE 0
B,19*%108H+2
CLODHD
CBCOT

H, BOOT+250H
D, LOADDR
B, 2088

]

=

nPrrmolmoxX
@

MOVLOP
B,18*13JH+2
CLODHD
CBOOT

{MAXMW NE &)

;SET UP STACK AT END OF THIS SECTOR

s DIDMA

;B = SECTOR COUNT, C

;GO TO CP/M

;COPY PART OF CCP UP

:GET A BYTE
s SAVE IT

;BUMP POINTERS

s BUMP COUNTER
s TEST FOR END

;VERY LAST PART OF CP/M SYSTEM

SECTOR #

;B = SBECTOR COUNT, C = SECTOR #

;GO TO CP/M




FEGC
FEGD
FEZE
FE11l
FEl2

FE14

FE17
FE18
FEIB
FE1E

FE1F
FE24
FE21
FE22

FE25
FE28
FE29
FE2C
FE2D
FEZ2E
FE2F
FE32

FE35
FE38
FE39
FE3B
FE3D
FE43
FE41
FE42
FE44
FE46
FE49
FE4B
FE4D
FE4F
FE5d
FES51
FE53

Cc5
79
32949FE
218002

l1¢dg2

19
2212FPE
CD25FE
Cl

d5
c8
ac
C39CFE

gl1ao13Aa
C5
CD35FE
Cl
D@
35
C228FE
C332FE

CD7CFE
JBl3
3EG1
D351
CDG2FE
DS

AP
D351
g688
2A12FE
DB53
DB53
DB53
77

23
DB53
77

CLODID

CDMAHD

ENDIF

PUSH
MOV
STA
LXI
EQU
IF
LXI
ELSE
LXT
ENDIF
DAD
SHLD
CALL
POP

DCR
RZ

INR
JMP

B

A,C

HDSEC

H, LOADDR-200H
$-2

MAXHD NE @

D, 2094

D, 494GH
b
CDMAHD
CRDHD
B
B

c
CLODHD

;SAVE SECTOR AND COUHT
s LOAD SECTOR

;GET DMA ADDRESS (SELF MODIFYING)

: STORAGE FOR PREVICOUS DMA ADDRESS.

;OFFSET TC NEW DMA ADDRESS

;ADD IN OFFSET, HL = NEW DMA ADDRESS

;SAVE NEW DMA ADDRESS

sATTEMPT A READ

;RECOVER SECTOR NUMBER AND COUNT
H B = COURT, C = NUMBER
;UPDATE SECTOR COUNT

;ALL DONE ?

s BUMP SECTOR NUMBER

;CONTINUE READING

khkkhkhkhdhkhhhkhhkhrhhkhdhAAr kR ARA TR A b kb Ak d kb ko hkhhhdbdhkhhkdthkhrhhrhtk

*

Tk

* CRDHD DOES THE ACTUAL READ FROM THE CONTRCLLER, THE DMA *
* ADDRESS AND SECTOR # HAVE ALREADY BEEN SET UP. *

*

*

P EEEEEFEEEEEREIELETE SR SRR R SRR AR SRR R R R R R AR S AR AR AR EEEEREEEELS S}

CRDHD
CRED

HDREAD

RTLOOP

IF
LXI
PUEH
CALL
popP
RNC
DCR
JNZ
JMP

CALL
RC
MVL
outT
CALL
RC
XRA
ouT
MVI
LHLD
IN
IN
IN
MOV
INX
IN
MOV

MAXHD NE @

B, RETRIES*1J3H+1
B

HDREAD

B

B
CRHD
$

HDPREP

A, RSECT
HDCMND
PROCESS

A
HDCMND
B, SECLN/4
CDMAHD
HDDATA
HDDATA
HDDATA
M,A

H
HDDATA
M, R

;LOW LEVEL HDC3 DRIVERS
sMAXIMUM # OF ATTEMPTS
;SAVE ERROR COURT

sATTEMPT THE READ

;RESTORE THE ERROR COUNT

; RETURN IF NO ERROR

s UPDATE ERROR COUNT

;TRY AGAIN IF NOT TOO MANY ERRORS

;DYNAMIC ERROR HALT

; PREPARE THE SECTOR HEADER IMAGE
sERROR EXIT
; READ SECTOR COMMAND

sPROCESE THE READ
;ERROR EXIT
sPOINTER TO DATA BUFFER

s NUMBER OF BYTES TO READ
;GET DESTINATION OF DATA
;TWO DUMMY DATA BYTES

;s MOVE FOUR BYTES
:BYTE ONE

;BYTE TWO



FE54
FE55
FES7
FE58
FER?
FESB
FESC
FE5SD
FESE
FE61

FE62
FEG4
FE65
FE67
FEGA
FEGC
FEGE
FE73
FE72
FE73
FE74
FETG
FE78
FE79
FET7A
FE7B

FETC
FETE
FEBJ
FES1
FE82
FEB4
FEB6
FEE8
FESA
FEBB
FEGD
FESF
FE93
FE®1
FE93
FE95
FE97
FE99
FE9B
FEOD
FESF

FFFE

FFFE
FYFE

23
DB53
77

23
DB53
T

23

g5
C24DFE
Cc9

DB5d
47
E602
CAG2FE
3EQ7
D354
DB58
EGOS
37
Cg
DB51
E6@2
37
ca
AF
c9

DB5%
B620
37

ca

3E98
D351
3EFC
D352
AF

D353
D353
3EY0

D353
3E8H
D353
3E087
D353
3EGF
D350
c9

JBFE

PROCESS

HDPREP

HDSEC

C5TKHD

INX
IN

MOV
INX
IN

MOV
INX
DCR
JNZ
RET

IN

MOV
ANI
JZ

MVI
ouT
In

ANI
STC
RNZ
IN

ANI
STC
RNZ
XRA
RET

IN

ANI
STC
RNZ
MVI
ouT
MVI
ouT
XRA
ouT
ouTt
MVI
EQUu
QuT
MVI
ouT
MVI
ouT
MVI
ouT
RET

ORG
EQU

DW
ENDIF

H
HDDATA
M,A

H
HDDATA
M, A

H

B
RTLOOP

HDSTAT
B,A
OPDONE
PROCESS
A, DSKCLK
HDCNTL
HDSTAT
TMOUT

HDRESLT
RETRY

HDSTAT
DRVRDY

A, ISBUFF
HDCMND
A, NULL
HDFUNC
A
HDDATA
HDDATA
A,d

$-1
HEDATA
A, 80H
HDDATA
A, DSKCLK
HDCNTL
A, WENABL
HDCNTL

BOOT+209H-2

3
BOOT

;BYTE THREE
:BYTE FOUR

;UPDATE BYTE COUNT

;WAIT PFOR COMMAND TO FINISH !

sTURN ON DISK CLOCK

;TIMED oUut ?

;ANY RETRIES ?
;NO ERROR EXIT

;IS DRIVE READY ?

;INITIALIZE POINTER TO HEADER BUFFER

s SELECT DRIVE A
;FORM HEAD BYTE

; FORM TRACK BYTE
; FORM SECTOR BYTE
; FORM KEY

s TURN ON DISK CLOCK

:WRITE ENABLE ON !

;LAST WORD ON SECTOR IS5 LOAD ADDRESS



CRDHD

CRHD

ERROR

HDSETUP

DIVSPT
DIVSPTX

HDREESET

RDYCHEK

IF
CALL
LXI
PUSH
CALL
POP
RNC
DCR
JNZ
JMP

SHLD
CALL
LDA
DCR
CALL
ADI
STA
MOV
STA
CMA
ANI
RLC
RLC
STA
RET

MVI
SUL
RC

INR
JMP

MVI
STA
OuT
LXI
SHLD
XRA
STA
XTHL
XTHL
CALL
JC
MVI
STA
CALL
ANI
JNZ
LXI
SHLD
CALL
LXT
SHLD
SULD
SHLD

MAXMW NE d

HDSETUP

B, RETRIES*180:+1

B
HDISSUE
B

B
CRED
2

DMADMA
HDRESET
HDSEC
A
DIVSPT
SPT
DMARG3
A,C
DMARG2

7

DMASEL1

DIVSPTX

A, (RET)
HDRESET
RESET

H, DMACHAN
CHAN

A

CHAN+2

HDISSURE
ERROR

A, DMASSTA
DMAOP
HDISSUE
DREADY
RDYCHEK
H, dFFFFB
DHASTEP
HDIESSUE
H,0
DMASTEP
DMARGE
DMARGS3

;LOW LEVEL HDDMA ROUTINES
:SET UP PARAMETERS
;MAXIMUM # OF ATTEMPTS
;SAVE ERROR CCUNT
sATTEMPT THE READ
;RESTOCRE THE ERROR COUNT
;RETURN IF NO ERROR
;UPDATE ERROR COUNT
;TRY AGAIN IF NOT TOO MANY ERREORS
; DYNAMIC ERROR HALT

;SET UP DMA ADRDRESS

;RESET CONTRCLLER

;SET LOGICAL SECTOR NUMBER
sRANGE IS ACTAULLY #&-16

; FIGURE OUT HEAD NUMBER =-> (C)
sMAKE REAL SECTOR NUMBER

; SAVE HEAD NUMBER :
sNEGATIVE LOGIC FOR THE CONTROLLER
;3 BITS OF HEAD SELECT '
; SHOVE QOVER TO BITS 2 - 4

;SAVE IN COMMAND CHANNEL HEAD SELECT

; CLEAR HEAD COUNTER

;SUBTRACT A TRACKS WORTH OF SECTORS
:RETURN IF ALL DONE :
;BUMP TO NEXT HEAD

;ONE TIME CODE

:SEND RESET PULSE TO CONTROLLER ;
;ADDRESS OF COMMAND CHANNEL !
;DEFAULT CHANNEL ADDRESS !

;CLEAR EXTENDED ADDRESS BYTE :
;:WAIT FOR RESET (AROUNWD 10 USEC'S})

; DO LOAD CONSTANTS
;CONTROLLER NOT PRESENT
:SENSE STATUS COMMAND !

;CHECK FOR DRIVE READY
;LOOP IF NOT READY

;DO RECALIBRATE

sCLEAR STEP COUNTER i

;CLEAR CYLINDER # ;

;CLEAR SECTOR # + READ DISK COMMAND
|



HDISSUE

HDILOOP

HDSEC

DMACHAN
DMASELJ
DMASTEP
DMASEL1
DMADMA

DMARGH
DHARG]
DMARG2
DHARG3
DHAOP
DMASTAT
DMALNK

C5TKHD

RET

LXI
MVI
ouT
LXI
MOV
MOV
CRA
RM
S8TC
RNZ
XTHL
XTHL
XTHL
XTHL
DCX
MOV
ORA
JNZ
S5TC
RET

DB

EQU
DB
DW
DB
DwW
DB
DB
OB
DB
DB
DB
LB
DwW
DB

ORG
EQU
ENDIF

ENDIF

H, DMASTAT
M, d

ATTH

D, 8
B,E
AsM
A

D
A,D
E

HUDILOQP

(ST R o SRSV i V5

STEPDLY
HEADDLY
SECTS1Z
DMALCON
4]

DMACHAN
iJ

BOOT+203H
$

s STATUS BYTE

; START CONTROLLER

; TIME OUT COUNTER

;CONTROLLER BUSY STATUS

sGET STATUS

;SET UP CPU FLAGS

sRETURN NO ERROR (CARRY RESET)

;RETURN ERROR STATUS
{WASTE SOME TIME

;BUMP TIMEOQUT COUNTER

;LOOP IF STILL BUSY
:SET ERROR FLAG

; CURRENTLY SELECTED SECTOR

s COMMAND CHANNEL AREA

;DRIVE SELECT (STEP OUT, DRIVE ©)
;RELATIVE STEP COUNTER

sHEAD SELECT

;DA ADDRESS

; EXTENDED ADDRESS

;FIRST ARGUMENT

;SECOND ARGUMENT (STEPPING TIME)
;THIRD ARGUMENT (SETTLE TIME)
;FOURTH ARGUMENT (SECTOR SIZE)
:OPERATION CODE

; CONTROLLER STATUS BYTE

sLINK ADDRESS TO NEXT COMMAND CHANNEL
; EXTENDED ADDRESS

;8TACK AREA AT END OF SECTOR

L Y A R R I I I T I I I T T ITITITT 2

*

!

* COLD BOOT LOADER FOR THE DISK JOCKEY 2D REVISION B CONTROLLER * -

*

*

KRk ARhkhkdkhhkhhkhhkhkdrhbhktddrdhbdbhbhdkrkhhhkkhkbhhkhhbkekhbhrhhrhkhbkbdhh kb ki h :

TEBOOT
HEWSEC

IF

MVI
EQU
INR
INR

MAXFD NE &

A,5-2
$-1
A

A

;FIRST SECTOR - 2

;UPDATE SECTOR #




TRKSIZ

EXIT
BACKUP
NXTDMA

NOWRAP

NEWDI1A

SECSIZ

NOWRP

NXTRTY
FREAD

T1BOOT

CPI
EQU
JC
JNZ
EQU
SUIL
EQU
LXI
EQU
SHLD
STA
MOV
CALL
LXI
EQU
LXI
EQU
DAD
SHLD
MOV
MOV
CALL
LXI
EQU
PUSH
CALL
CALL
POP
JHC
DCR
JINZ
JMP

LXI
SHLD
MVI
CALL
XRA
STA
MVI
STA
DCR
STA
LXIL
SHLD
LXY
SHLD
LXI
SHLD
LXI
SHLD
JMP
ENDIF

27

5-1

NOWRAP
TL1BOOT

5-2

27-6

$-1

H, LOADDR~8&H
$~2

NEWDMA
HEWSEC

C,A

SETSEC :
H, LOAPDR-10JH
$=2

D, 132H

5-2

D

NEWDMA

B,H

C,L

SETDMA

$SIZE OF TRACK IN SECTORS + 1

;SKIP IF NOT AT END OF TRACK .
;DONE WITH THIS TRACK |

;BACK UP TO SECTOR ©

;MEMORY ADDRESS OF SECTOR - 1@gH
;SAVE THE UPDATED SECTOR #

iSET UP THE SECTOR

sMEMORY ADDRESS OF SECTOR - 10u¢H

;UPDATE DMA ADDRESS

s SAVE THE UPDATED DMA ADDRESS

;SET UP THE KEW DMA ADDRESS

B, RETRIES*140H+J; MAXIMUM # OF ERRORS, TRACK #

$=-2

B
TRKSET
DREAD
B
TYIBOOT
B
FREAD
DSKERR

H, CBOOT

EXIT

c,1

SETDEN

A

NEWSEC

A,8

TRKSIZ

A

BACKUP

H, LOADDR+Z748H
NEWDMA

H, LOADDR+Z 360K
NXTDMA

H, 2048

SECS51Z

;SET UP THE PROPER TRACK
;READ THE SECTOR

;CONTIHNUE IF NO ERRCOR

;KEEP TRYING IF ERROR ;
;TOO MANY ERRORS, FLASH THE LIGHT

sWE JUMP TO CBOOT KREXT TIME
;SELECT DOUBLE DENSITY

;FIRST SECTOR - 2

;SIZE OF {LOGICAL) TRACK + 1
sNUMBER OF SECTORS TO BACK UP
;DHMA START ADDRESS FOR FIRST REVOLUTION - 21348
;DMA START ADDRESS FOR SECOND REVOLUTION - 2848

:DIFFERENCE BETWEEN DMA ADDRESSES

H, RETRIES*100H+1 ;MAXIMUM # OF ERRORS, TRACK #

NXTRTY
TEBOOT

;GO LOAD IN TRACK 1

kkhkkhkhhkkhkhhkhkhkkhhkhhkdhkhkhhhkdhhbkhkkhbhkhkhkkhkhkekrhrhkrkkhkhkhkkdbhhkdhrrkhkkhthkhdirk

*

*



* COLD BOOT LOADER FOR THE DISK JOCKEY DMA CONTROLLER

*

Ak khhkhkhkhhhdhhhhhhkohhhhhkhhhrrrkhkikhrhhdkhhbhkhhrrhhrkhhhrhrrhbhdihdkkx

DISTRT ¢
DIJWAIT:

LJLOOP:

DJICONT :

COMMND 3

IF

MVI
STA
LXT
SHLD
XRA
STA

our
LDA
ORA
JZ

LXI
LXT
IXI
MOV
CMP
J2

MOV
CMP
JZ

INR
INR
DCR
INX
JNZ
MOV
CRA
JZ

DCR
JNZ
JMP

DB
DW

IF

DB
ELSE
DB
ENDIF

DB
DB
DB
DB
Dw
DB
DB

DB
DwW

(MAXDM NE @) OR

A, DIBRAN
CHANNL
H, COMMND
CHANNL+1
A
CHANNLA+3

DIKICK
DIDONE
A

DIJWAIT
i, SECTBY
B, 43FFH

D, ENDTBL-SECTBY

A,M

C
DJCONT
M,C

B
DJCONT
M

D

E

H
DJILOOP
A,D

A
CROOQT
M
DJSTRT

$

SETDMA
LOADDR-512
MICRON EQ O
g

@rri

REDTRK
a
a
J
SECTBd
14
g

SETDMA
LOADDR+TRKOFF

{MAXMF NE )

rLOAD BRANCH CHANMNEL COMMAND

-

*
* !
*

;SET UP DJDMA LOADER

1LOAD NEW COMMAND CHANNEL ADDRESS

;START CONTROLLER
;GET FINAL STATUS
1@ = STILL BUSY

: LOOP

IF BUSY

sCHECK FOR BAD LOAD
tB = CK, C = LOADED

;ERROR COUNT + 4 OF SECTORS

sLOAD

:CHECK FOR #FFH (ALREADY LOADED)
;SKIP IF LOAD WAS 'OK'

: LOAD

:CHECK FOR 'OK'

iSKIP
t MAKE
:BUMP
1 BUMP
;BUMP

s CHECK QUT ERROR COUNTER

:START CP/M IF NO ERRORS

sDROP

;RETRY LOAD OPERATION

SECTOR CODE

'LOADED' FLAG

IF LOAD OK
FLAG = d
ERROR COUNTER
SECTOR COUNT
TABLE POINTER

RETRY COUNTER

;DYNAMIC ERROR HALT

;SET DMA ADDRESS
; START AT CCP

;EXTENDED ADDRESS FOR CP/M

sWRAP ARCUND FROM FFFF@@ TO QUJ1dd

s READ

TRACK

;TRACK &

1S1IDE

&

;DRIVE &

; SECTOR TABLE &
;EXTENDED ADDRESS
; RETURNED STATUS

s SET

DMA ADDRESS
;LOAD ADDRESS FOR TRACK 1

STATUS



poge

DIDON

L33

-
H

SECTBZ:

SECTB1l:

SECTBY:

SECTBL:

ENDTBL

bB

DB
DB
DB
DB
DwW
DB
DB

DB
DB

ORG
IF
LM
DW
Dw
DB
ELSE
DH
bW

bB
ENDIF

EQU
ENDIF

END

g ;EXTENDED ADDRESS

REDTRK ;s READ TRACK

1 sTRACK 1

a :SIDE @

g ;DRIVE @

SECTB1 ;sSECTOR TABLE 1

5] ;s EXTENDED ADDRESS

B : RETURNED STATUS

DIJHALT ;s HALT CONTROLLER

| : RETURNED STATUS

BOOT+5DH :BOOT + 5CH CONTAINS *CONFIGURATION BYTE'
MAXDM NE o ; BOOTING FROM 3 INCH DRIVES

YFFFFH, UFFFFH ;DO NOGT LOAD BOOT LOADER
g, o, 8, v, ¥, 9, ¥, 4, @, ¥, Y ;22 SECTORS TO BE LOADED

g, @, ¢, OFFYPH ;FIRST SEVEN SECTORS
RETRIES ;RETRY COUNTER

:BOOTING FROM 5 1/5 INCH DRIVES
gFFH, 0, ¥, ©, 9;DO NOT LOAD BOOT LOADER

g, 4, 0, &, @ :LOAD TEN SECTORS
RETRIES ;RETRY COUNTER
§-1 ;END OF TABLE MARKER




SEGD
EADD
g1l
Qo2a
8252
baag4
3338
0396
BIFB
g284
JDB5
g3oF

BDOSLN
CBOOT
CODLEN
DRVRDY
HPFUNC
HDRLEN
ISBUFF
MAXMF
NSTEP
PSTEP
SCENBL
WENABL

DCAY
D45y
Ji3d4
BEa7
bg5d
FE9Q
D494
vRag
JEgFC
QIBA
Jz2ed
HEo1Y

BDOS
cep
COMPLT
DSKCLK
HDORG
HDSEC
LOADDR
MAXMW
NULL
RETRIES
SECLN
WFAULT

gB16
¥84dy
FE25
was1
FE7C
2054
hlllads
AGF7
BBY
0852
JBBI
0398

BIOSLN
CCPLHN
CRDHD
HDCMND
HDPREP
HDSTAT
MAXDM
MDIR
OFFSET
RETRY
SIZE
WRESET

EAGD
FE12
FE28
gosa
FE35
2883
20od
gaag
Bog2
Jogl
bgel
P35

BIOCS
CDMAHD
CRtD
HDCNTL
HDREAD
IDBUFF
MAXFD
MICRON
OPDONE
RSECT
TKZ
WSECT

FEJ3
FEGC
FrFE
ggs53
gasl
249
Baal
Bu4ad
FE62
FE4D
2038

BOOT
CLODHD
CSTKHD
HDDATA
HDRESLT
INDX
MAXHD
MSI1ZE
PROCESS
RTLOQOP
T™MOUT

e e e e

° o



