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Note:

Morrow Designs CBIOS for CP/M Version 2.2.

This CBIOS can be configured to run with the following devices.
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 order.

Disk systems:

HDCA 149, 20 and 26 megabyte hard disks.

HODMA 5, 1d, 16, megabyte hard disk systems.

DJDMA floppy disk controller with 8 and 5 1/4 inch disks.
DJ 2D/B floppy disk controller with 8 inch disks.

Console 1/0:

Disk Jockey 2D/B serial.
Disk Jockey DMA serial.
Multi I/0 serial.
Decision 1 serial.

Printer 1/0:

Multi I/O serial with handshaking.
Multi I/0 Diablo 1628 simulator for the Hytype II.

Floppy systems diskette (drive A:) has to have 1924 byte
sectors in order for the cold and warm boot loaders to
work. Be sure to format all new system digkettes 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 1824 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 19 82 Marc Changed HDC3 equate to HDCA
11 19 82 Marc Changed blank IO routines from RET to JMP §
11 19 82 Marc Converted BIQSLN to a byte value
11 9 82 Marc Reduced bad map size to 1 for non MW systems
i1 8 82 Marc Deleted baud rate test from Multio drivers
11 4 82 Marc Added initial IOBYTE to IOQCONF
11 3 82 Maxc Added the North Star character I/0 system
il 2 82 Marc Added character redirection code for the IOBYTE
11 1 82 Marc Changed serial i/o entry names to I1OBYTE names
19 18 82 Marc Fixed SETHIGH for 2 sided DJDMA 8 inch disks
1lg 18 82 Marc Deleted the HyType drivers
*19 1 82 Marc Public release of revision E.3
9 29 82 Marc 4@0H now points to the HDDMA command channel
9 28 82 Marc MW's now have 1024 directory entries
9 28 82 Marc Deleted the Centronics drivers
9 27 82 Marc Changed login message to look like a label
9 27 82 Marc Changed the login messages to say M5, M1lg, .
9 27 82 Marc Redefined the dparam table structure
9 22 82 Marc Added a serial console for the Switchboard
9 22 82 Marc Added initialization code for serial group 2
9 22 B2 Marc Added sector size byte to the HDCA DPB's
9 22 82 Marc Added sector size parameter to DPBGEN
2 9 82 Marc Fixed system length checks for 64K svstems
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9 9 82 Marc SETHIGH was botching 2 sided LPB pointers

8 31 82 Marc Changed TRACKS in HD driver to IDTRAK

B 27 82 Marc Added code/system length checker

8 27 82 Marc mwreset save/restores the track number

8 26 82 Marc nwreset now sets *step and *dir for CMI

8 28 82 Marc Added 'egu'ed handshaking to the serial LST:

8 19 82 Marc Removed clock switching code from HDCA driver

8 18 82 Marc Added handshake configuration code

8 18 82 Marc Added handshake configuration bytes

8 18 82 Marc Removed ‘equ’ed handshaking from LST:

8 12 82 Marc Added configuration entries for aB & da

8 11 82 Marc Added the autostart command structure

8 11 82 Marc Redefined the configuration table

8 11 82 parc Added DJDMA drive parameter table

8 9 82 Marc Added clock switching to HDCA code

8 9 82 Marc Added seek complete clearing in HDCA

8 6 82 Marc Added buffer disable on home

8 6 B2 Marc Fixed 82580 UART initialization seguence

8 6 82 Marc Strip parity on conout to clear up glitches

8 6 82 Marc Fixed the 8 inch dpb256ss DPB's EXM

8 & B2 Marc Increased the HD capacities slightly

8 6 82 Marc Deleted all non—-supported MW drives

8 & 82 Marc Deleted call to flush in conout

8 6 82 Marc Moved printer back to port 3

7 28 82 Marc Moved conin flush call to conout

7 27 82 Marc Fixed double sided head settle time

7 14 82 Marc Optimized MWissue

7 14 82 Marc Clean up login message for HD a bit

6 30 82 Marc Fixed MPF multi density probklems

6 29 82 Marc Added Olivetti HDS561/1 HD561/2 drives

6 28 82 Marc Added a MW exror reporter

& 18 82 Marc Added nonstandard system mode flag

6 17 82 Marc Added a buffer error flag

6 17 82 Marc Added save/restore of 50-52 to MW driver

© 17 82 Marc Fixed Centronics drivers

6 7 82 Marc Fixed allocation map sizes

6 7 B2 Marc FPixed MW partitioning

6 7 82 Marc Fixed HD partitioning (again)

5 13 82 Marc Fixed illegal MAC labels

5 11 82 Marc Fixed North Star drive configurations

4 39¥ 82 Marc Fixed Quantum Q2348 tracks to 512

4 29 82 Marc Fixed ST412 step constant to J

4 26 82 Marc Added unallocated writing

4 22 82 Marc Fixed HD partition overlap

4 23 82 Marc Started testing and debugging of E.3

4 19 82 Marc Added 1 sector to HD warm boot loader

4 19 82 Marc Added mod. number to CBIOS rev. number

4 12 82 Marc Clean up login message 'if's

4 15 82 Marc Fixed MCR Initialization for LST:

4 15 82 Marc Added Seagate ST412 drive

4 6 82 Marc Moved serial LS8T: device to port 2

4 1 82 Marc Added common group select routines

4 1 82 Marc Fixed Diablo HyType II initialization

4 1 82 Marc Fixed LISTST for PROM driver

3 16 82 Marc Added Tandon TM682 and TM6@3 drives

3 16 B2 Marc Use 'part number' equates for MW drives

3 15 82 Marc Dropped hdrev and mwrev eguates

3 15 82 Marc Seagate ST586 head settle is & ms.

3 15 82 Marc Added MiniScribe 10@6 and 1812 drives
*3 1 82 Marc Pubklic release of revision E.2

2 -~ 82 Marc Pre~release testing and debugging

2 1 82 Les + Marc Initial coding of revision E

AL AR R A A SR AR S E R R AR RR RS R XSS SRR RS RSEER RS RR R X R SRR RS XSS

title 'CBIOS Revision E for CP/M Version 2.2 - March 4, 1932°
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revnum egu 53 ;CBIOS revision number 5.x = E
cpmrev  equ 22 ;:CP/M revision number 2.2

Fhhkhkkhkkhkhkkhrhhkhkhdhkhkhbhkihhdkthohhbhhrhhkhkdodbrtrhhkrhkhkkrhkrdhbhhohb kbt bk x iRk k

The following flags set a 'non-standard'’ system mode and an
assembly time debugger.

*
*
*
*
* If this CBIOS is used with the CP/M 2.2 system that is shipped on
* a Morrow Designs diskette then NOSTAND can be set to 1. This

* will allow the CBIOS to use various data areas found inside of

* the CP/M 2.2 BDOS. If the CBIOS is used with a different

* operating system then NOSTAND should be set to g.

+*

*

*

*

*

*

*

The DEBUG flag merely causes various internal values and
addresses to be printed during the assembly process. This
printing is forced via assembly errors and thus should not
affect the resulting code in any way.

¥ o4 ok % % * % F 4 ¥ ¥ * N ¥ ¥

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

nostand equ 1 ;Set to 1 for non-standard mode

debug egu 3 i5et to 1 for debugging mode
Ahkkhhkkhkhhhbhhk kAR A AR A F ARk rhrrrhkthkhhkhihhhkhkhkkhhhhhhhhkhkhhhrhiohkhRkkdkkkihk
* *
* The following is set to the memory size of the CP/M the CBIOS is *
* being created for. *
* *

kAR EAIR I A AR E R Ak A AR XA R AR T AT Ak ARk kA h kA khkhkhrhhbhkhkkrhkhddrtkhhrhhi

msize equ /46127/ :Memory size of target CP/M

biosln equ 1éh 3BIOS length. Also in ABOOT&.ASM

EhRKKRXEAKRRKRKAR AR IR R bk hkdhhhhhhhohhhhhhhhhhhhkhhhhhkhhhhhhhkkhkhkkkhkkkRrRkkhkk
*

* The following equates set up the disk systems to be included

* along with the types of drives and the logical order of the

* drives.
*

KhEEE AR EERAIAR ARk A bk bk h sk hkhkhkkkd kA Ak dAhhhhkhhkhhohkhhkdddhkrhkhhbhhbkrdhhh

* * X % ¥

maxhd equ 1 15et to number of HDCA hard disk drives
maxmw egu 4 ;Set to number of HDDMA hard disks
max £Q equ 2 ;Set to number of 2D/B floppies
maxdm equ 2 t ;Set to number of DJ DMA floppies 8 inch
maxm £ equ 2 & ;Set to number of DJ DMA floppies S5 1/4 inch
hdorder egu 1 ;Set the order of logical drives ELSE & if
mworder egu a ; not included.
fdorder equ 19
dmorder equ 2
mforder equ 30 ‘

;HDCA controller disk drives. Set only one
mlaf equ a ;FPujitsu M2391B
m23 equ 1 ;Fujitsu M2382B
m26 equ a. ;Shugart SA4803
ml &m equ | :Memorex

;HDDMA controller disk drives. Set only one
mwguiet eqgu a ;Set for no names printed on login
st506 equ a ;Seagate ST-536
st412 equ g ;i Seagate 85T-412
cm5619 equ J M CHM~-5619




wmdrive equ 4] ;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 filler

endif

HhERAXKX AKX IR T AT bk hhkrhrhhhhhhkhhhbhhhbhkdhhrrhkhhkhkhkhkhhkhhkdthkkhkrkhtirkdthrhrhkhhrhohknk

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.

partition' formula. This means that the drive is split into
equale sized partitions with the only restriction being that nc
partition be over 8 megabytes in length.

All hard disk drives shipped from Morrow Designs are partitioned
using the standard partition formula. If the user wishes to
implement even partitioning then he/she must set HDPART or MWPART

*
*
*
*
*
*
*
*
*
* Another way the drives are partitioned is the so called 'even
*
*
=
*
*
*
*
* to the number of partitions desired.

*

+*

*
*®
*
*
*®*
*
*
*
*
*
*
*®
*
*
&
*
*
*®
*
*

Fhhhkhkkhhkhkkkhkhhkhhdhhkhdhhkhkkkdbhkhkddrdhkhkhhrhrhdhkdbkrrkhhkhrkrxhkhhhhrhhrrhrhhkhrkkhhix

hdpart equ 7 ;Set to number of non standard partitions
mwpart equ @ ;Set to number of non standard partitions

Ahhhhkhkkhkkhkhhhkrkkkhbhhkhbhkhkhkhkhkhhhhbhdbhkhohhhrdhkhhhbhkkhrhkikrhdhkrdhkirxtdrhkhrrihkhhkn

* *
* The following equates define the console and printer environments. *
* *

************************************************************************W-wm~-nwu.-\.,M_____._H
mhwmmm“ﬂmpr\vf\J/\vf\h/

LA AR 2 XS R Rt sl sttt s R RER TSRS R R 0 2

*
Define the console driver to be used. *
*

CONTYP is: Nothing, used for patching to PROM's. *
Provide for 128 bytes of patch space. *
Multi I/O or Decision 1 driver. *
2D/B driver. *
DJDMA serial port *
Switchboard serial port *
North Star motherboard (2 serial + 1 parallel) *
*

*

*

*

*

_mcn;:wggkam

Set CBAUD to the divisor latch value for the console. For an

*
*
*
*
*
*
*
*
*
*
*
*
* explanation of the values lock at the DEFCON table.

*
AhkkhkhkRwbkhkkhkkhkbhbkrhrrhhkhkrthhrhddddddhdhhthdddhtdhrhhhkdhdhkihkhkkrtddrrhhkhkkiththhkthi

contyp equ

chaud egu %2 éb {V#t%i?éw o

L e
X R E R R LSRR E SR AT AR RS RS RT SRR RS2 2RSSR RS SRR T o
*® . *
* Define the printer driver to be used. *
® *
* *

LSTTYP is: a3 Nothing, used for patching to PROM's.,



1 Provide for 128 bytes of patch space. *
* ) Multio serial, no protocol. *
* (33) Multio serial, Clear To Send protocol. *
* 4 Multio serial, Data Set Ready protocol. *
* 5 Multio serial, Xon/Xeoff protecol. *
* *
* Note: The Decision beoard is functionally identical to the Multi *
* I1/0 board for serial printer I/0. Selections 2 to 5 will *
* work on the Wunderbuss i/o 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. *
* *
AR A LA XX E L XX A XA SRR RS R R R R 2 iR 2R XXX RE RS R R R R R SR &N R R LK
Isttyp equ 3
Ibaud equ 26

kkkhkhkhkhkhkihkkhbhkhddhhhtkhkhkkdkhkhhhhkhkhthhkhkidhdhohhhhhohbhkhbhkkhkhrhdhbhkhkhhhkrhkhkhohkhrhkddhbhhhx

* *
* The next equate determines if you have a Multi 1/0 Rev 3 or a *
* Decision I mother board for parallel ifo. If are not using *
* egither of these boards then you need not worry about this equate. *
* If you are using a Multi I/0 rev. other than 3.x or 4.x then you *
* should set MULTR3 to 9. *
* *
* *

I EEEREEEE RS R R RS EXE S S LRSS R R AR RIS SRR AR R Rl R RS R R LR DRSS EES S S]]

PR

multr3d equ ] ;@ = Decision, 1 = Multi I1/0 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. :

s EE 2222222 2R RSS2 R X R a2 SRR R R RS RR XA SRR R AL ERREDSS S

mld equ ml&f or mifdm
if hdpart ne @ ;Use non standard partitions
hdlog equ hdpart
else
hdlog equ mlP*24m23*34+m26*3 :Logical disks per drive for HDCA
endif
if mwpart ne & :Use non standard partitions
mwlog equ mwpart
else
mwlog set st506+st412*24++cmb619*2 ;Logical disks per drive for HDDMA
endif
hdca equ m26 or m2@ or ml@ ;HDCA controller
fujitsu equ m2d or mlgf
hdspt equ 32*m26+21 *m2d+21*mld ;Sectors per track
hdma set sthd6 or st4l2 or cmb61l9 ;D DMA controller
mwspt equ 2 ;Sectors per track
maxlog egqu {maxhd*hdlog)+{maxmw*mwlog)+max fd+maxdmtmaxmt

kAR EERIRE KA Ak bk kkhhhrhdrhhhthkdbhkhkkhkhkhohkkrthhkhohhhkhhhihdodhhhrhhbhhhbhbhbrkbhkhhhkd
*® *
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CP/M system equates. *
* *
LA SRS RS SR SRS s a R R R i R s bR s 2 R SRR ARSI R R LR XS EERRETE LR R 2 RE T

cepln equ 38gdh
bdesln  equ Jeddh
size equ {msize*1@24)
ccp equ size-(biosln*1¥dh+ccplntbdosln}
bdos equ coptcepln
bios eqgu cecpteeplntbdosln
offsetc equ 2188h-bios ;0ffset for sysgen
if debug
dbgtmp set offsetc ;DDT offset l <deuug>
dbgtmp set cep ;CCP address 1 <debug>
dbgtmp set bdos ;BDOS address I <debug>
dbgtmp set bios sCBIOS address | <debug>
endif
cdisk egu 4 :Address of last logged disk
buff equ 8dh ;Default buffer address
tpa equ 19Gh :Transient memory
iobyte equ 3 ; IOBYTE location :
whot aqu d iWarm boot jump address
entry egu 5 ;BDOS entry Jjump address
if nostand ne &
cbhlock equ bios~1%h ;Current actual block# * plkmsk
:Used for unallocated writting
endif

FhhkrE A RTI AKX A AR I Aok hkhr kb hkhhhrhhdhhhdbhhbhhkhkdbdhkhhhbhkhkbhbhdhhkehbrhhrhhthx

* *
* The following are internal Cbios equates. Most are misc. constants. *
* *

ARk EREARFIAEXE AR AR AT R Ah bk hhkhdhdkdhhddidkkhkddkddddkdhddddd ik kohkkdkkdkkdkddkokk

retries equ 19 ;Max retries on disk i/o before error
clear equ 'Z2'-64 ;Clear screen on an ADM 3

anul egu %1 sNull

aetx equ '‘C'-64 ;ETX character

aack equ 'F'-64 ;ACK character

abel equ 'G'-64 ;Bell

abs equ 'H'=64 ;Back Space

aht equ ‘1'-64 sHorizontal tab

alf egu ‘J'-64 :Line feed

avt equ 'K'-64 :Vertical tab

aff equ 'L'-64 ;Form Feed

acr equ 'M'-64 ;Carriage return

xon equ 'Q'=64 ;Xon character

xof f equ ‘s'-64 ;Xoff character

aesc egu . 1bh ;iEscape character

ars equ leh ;RS character

aus equ lfh s US character

asp eqgu v :Space

adel equ 7fh ;PDelete

e EEREEAA AR I AR A AR E A AR A ERERRRRR IR T T AR A kA ATk dh bk hhhkdhdx
* . *
* The following are the macros used in generating the DPH, DPB and *
* allocation tables. *
* *

kkkkdhkhkhkhkhhkhhhkhkhkhhk Rk ARk ARk A X kAR hkhhrhhkhhhohkhkdr bk Ak h bbbk hhhdd



dpbgen macro

dpb&nam&log
dw
db
db
db
dw
dw
db
db
dw
dw
db
endm

dphgen macro

dph&nam&log
dw
dw
dw
dw
dw
dw
endm

alloc macro

csv&nam&log:

alv&nam&log:
endm

ddhkkkdkkkkkhkdbhkhkbhkhkrhrhhkkhkhbhkrhkhkrhrbrrhrr Xk A ETEAETRAARF AL IR EI R AT AR I kIR kk

*

* The following marco is used in generating the logical order of the

* CP/M drives.
*

nam, log,dspt,dbsh,dblm,dexm,ddsm,ddrm,dald,dall ,dcks,doff,ssiz

equ
dspt
dbsh
dblm
dexm
ddsm
ddrm
dald
dall
dcks
doff
ssiz

nam, log,dpbl,dpb2

equ b

%}

g,2,d
dirbuf
&dpbl &dph2
csv&nam&log
alv&nam&log

nam, log,al,cs
ds cs
ds al

*
*
*
*

kkhkhkhkhdkhkdhkdhhkXhkkhhkhkkhkkhkhkhkhkdkhdhdhhrhhdhkhbhkrhbdhkdhkrrrtrhkrhkrkhrhddrhhkr ARk ikdh ki

order macro
if
dw
endif

if
dw
endif

if
dw
endif

if
dw
endif

if

dw
endif
endm

num
num eg hdorder
hddst

num eq mworder
mwdst

num eg fdorder
fddst

num g dmorder
dmdst

num eq mforder
mfdst

kkhhhkkkhrhrhkkhkhkArhkrhhhrkhkhrrkhkdd bbbk bbbk dhhkhkrdbhkdbhrrrbhkhkrhkhdk

*

* The folloing are offset numbers cf Device Specification Tables.

*

*
*
*

(222 F X2 RS XL AR R R AL SRS R LR RS RS S RS SRR R RRRRRRRRR R RRRSE R R ESEE SRS LS



dswboot
d$stran
dSsell
d$sel2
dShome
d$strk
d$ssec
d$ sdma
dSread
dSwrite
dS$bhad

equ
equ
eqgu
equ
equ
equ
eqgu
equ
equ
equ
equ

%]
1
2
3
4
5
©
7
8
9
1

g

:Warm boot

;Sector tramslation

:Drive select, Return DPH

;Prive select

;Home drive

;Set track

:8et sector

:1Set DMA address

:Read a physical sector

s;Write a physical sector

.;Return pointer to bad sector info

L A XS R SRR R R R SRR RS ES R E SRR R RRRARZSERRRRZ R RAZE R R SRS R L RE R REEE L

*

*

* The jump table below must remain in the same order, the routines *
* may be changed, but the function executed must be the same. *

*

*

LA AR R RS SE LA R LS eSS RS R R R XREA XSS XAR X AR R RR RS E & EF

wboote:

const:
cin:
cout:

const:

cin:
cout:

pout:

pout:

org

Jmp
jmp

if
jmp
Jmp
Jjmp
else
imp
jmp
Jjmp
endif

if
Jmp
else
jmp
endif

if
jmp
else
jmp
endif

if
jmp
else
jmp
endif

jmp
jmp
jmp
jmp
jmp
jmp
Jmp
if
jmp
else
Jmp
endif

bios

cbhoot
whoot

contyp ne 9

conist
conin
costrp

$
$
$

;Cbios starting address

:Cold boot entry point
iWarm boot entry point

:Conscole status routine
;Console input
;Console output

;Console status routine PROM pointer
;Console input PROM pointer
sConsole output PROM pointer

(lsttyp ne 3) or (contyp eq 6)

lstout

cout

contyp eq ©

punout

cout

contyp eq ©

rdrin

cin

home
setdrv
settrk
setsec
setdma
read
write

lsttyp
lstost

donop

ne

a

1List device output

;List device output

:North Star drivers have punch entry points
;Punch device ocutput

;Use console I/0

:North Star drivers have reader entry points
sReader device input

;Use console 1/0

:Home drive

:Select disk

:Set track

;Set sector
:Set DMA address

- *rRead the disk

sWrite the disk

;:List device status

:List device status



jmp sectran 1Sector translation

- wE ma

if maxfd ne 9

jmp fdsel :Hookup for SINGLE.COM program

else

Jmp donop

endif

jmp ] ;End of the jump table
khrhkhkkkhbkhkkhhhhhkhkhbkhkhdbhohkkrdhrhhbhhkrdhhhkdbhkhkdhhhhhrdrh kA d kAR kEkhhhkrin
*x *
* Drive configuration table. *
* ¥

LIRS EE RS EE RS SR AL SRR EE RS SRR R AR RS ERSE LSRR R LR RN LS RERSESEESRSESEESE;]

drconf: db 5] :Revision @ structure
db 32 ;32 bytes long now

kXAt rrhhkddkhkhhkhkhhkkhhkhhhdhhhhhbdhkhhhkhkhhkdbhkhkhktdhhkhkhhkhhAhbhihiix

*
* 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. *
* *
A S SR EESEEEEE SR LSS R EE R LS R L SRS R X R R R A RS LA NSRS SRR R Rl SRS RS R REEREREEEEEESE]
dsttab: equ $
dn set H

rept 1o

order 3dn
dn set dn+1l

endm

ARk ERhkAXAkRkRRR ARk kb hkkhkhkhhkkhdkkhhhhhrdhrhhhhhhrhhhhkhhhkhkkiehkrhkrdkhrhkbhhhbrdhhbhik

1/0 configuration table.

At this CBIOS revision 11 bytes are defined for this table.
Several extensive changes are planned for the table. Future
revision of the IOCONF table will have independant entries for
three gerial ports and will be used by several character drivers.
Also the IOBYTE will be implemented for all the character
drivers. 1 might even write an external program to edit this
table.

The first two bytes show the 1/0 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 is written
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/O 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 cone of the other
bits (such as driver-enable) then you should modify the same bit
in this byte. For example:

* & % & % F * * 4 * F ¥ % o & X A X ¥ * F X R ¥ X
% % % % % ok W o % A o d ¥ % N % % ¥ A % % ¥ * * ¥

The following jumps are extended BIOS calls defined by Morrow Designs
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*
*
+*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*x
*
*
*
*
*
*
*
*
*
*
*®
*
*
*
*
*
*
*
*
*
*
*
*

ioconf: db 2

out grpsel iSelect the group
;Modify a bit in the group byte
ida group :Get group byte

ori bank ;Set the bank bit

sta group ;Save new group setting
ori group ;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 modify them and that they will alsc be used
in the future by Morrow Designs software.

The following is a list of possible baud rates and the decimal
value needed for the defcon or deflst words.

Baud rate defcon/deflist Baud rate defcon/deflst

54 2384 2344 58

75 1536 2483 48

113 1947 6@ 32

134.5 857 4803 24

158 768 7203 16

309 384 26043 12

23517 192 19284 &

1209 96 38463 3

1808 64 56509 2

The next two bytes are ued to configure the hardware handshaking
protocall used by the serial list drivers with the Multio or
Wunderbuss 1/0 boards. The first of these two bytes is a mask.
This mask is ANDed with the 8250'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.

cts equ 18h ;Clear To Send status mask
db cts iMorrow Designs 'Clear To Send'
db 3
db cts ;Inverted Clear To Send
db cts
db b5/ 1No handshaking
db Jiffh

The last byte in the revision one structure is the last c¢haracter
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.

EE 2 S EXSEEZEESRARES RS ES R XE Rt ERSRaRA st tR R ARt s R EE R SRS

rRevision 2 structure

*

*
i
*
*
*
*
*
*
*
*
*
x*
x
*
*
*
*
®
*
*
*
*
*
*
*
*
*
*
*
*
*
*
&*
*
*
*
*
*
*
*®
*
*
*
*
*
*®
*
*
*
*
*
*
*
®
*
*
*
*
%
*

:Select console group *
lda group :Get group byte *
ori congrp 1Select the console port *



db 11 ;11 bytes long now

db contyp ;Console device driver number
db lsttyp ;List device drive number
iobyt equ 3 :The initial IOBYTE is kept here
db P0$805$20$80b :All devices go to CON: <= D8R //$00%00% b
group: db ] ;Group byte
defcon: dw cbaud ;Console baud rate divisor value
deflst: dw lbaud ;Printer baud rate divisor value
if (lsttyp ne 3) and (lsttyp ne 4) ;Xon/Xoff protocol
lstand: db g :8erial list handshake mask
lstxor: db Jf£h ;Serial list inversion flag
endif
if lsttyp eq 3 :Clear To Send protocol
lstand: db cts ;Serial list handshake mask
lstxor: db 4] :Serial list inversion flag
endif
if lsttyp eq 4 ;:Data Set Ready protocol
lstand: db dsr :Serial list handshake mask
Istxor: db %) :Serial list inversion flag
endif
lastch: db xon ;Last character recieved from the printer
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The following table are drive parameters for drives connected to
the DIJDMA floppy disk controller. There is one entry for each of
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
(5A8589/1) or slow 5 1/4 inch drives (SA4%8) should adjust this
table for optimal device performace.

Each table entry contains four fixed length fields. The fields
are defined as fecllows:

tracks 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 48 tracks.

config This a a flag byte that indicates as to whether
or not this drive has been configured. Set to
g to force reconfiguration.

step 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 would be
3 * 43.1 or 192.

rfu The next two words are reserved for future use.
They must be zeroc.

settle This word is similar to the previously defined
step word. This specifies the head settle timing
after the heads have been stepped. Example,
Shugart's SA 859 head settle time is 15
milliseconds. The settle constant would be 15 *
34.1 or 512.
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* *
* An assembler macrc {(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 853 *
* dconf 77, 3, 15 577 tracks, 3 ms step, 15 ms settle *
¥ *
* ;Shugart S5A 489 *
* dconf 35, 43, 1@ ;35 tracks, 49 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 through *
* the misuse of this macro. *
* *
X RS E LRSS L AR AR XSS FE SRS R E SR ZE SR SRR ERER R R TR SRR R R FE S R R EFE N TR TR

if {maxdm ne 8) or (maxmf ne 4) ;DIDMA present?
deonf macro tracks, step, settle

db tracks ; Number of tracks

db 2 ;Reget the calibrated flag

dw step*341/10 ;Step time

dw @ tReserved for future use, must be

dw /] ;Reserved for future use, must be

dw settle*341/10 ;Head settle time

endm
dmarap: db 3, 18*8 ;Revision @, length 83 bytes
dparam: eqgu $ ;Drive parameter table

LA A S A R XA S L R RS ASRRREE TR RS SRR SRR RS S SRR X ARRS RS R RS R R A FS R SRR RS SR R LR R S

* *
* Define 8 inch drive parameters *
* Use SA80Q parameters: 77 tracks, 8 ms step, 8 ms settle *
* :

khkkhkdthhhhkkhkkhkhkhhkhhhhhhhhkhkhkhhhkhhkdhhhhhkhkhhbhkhkbkdkkkkhkhkkkhkkhkhhkhkbhkkthkkkhhkkkid

dconf 77, 8, 8 ;Drive o
dconf 77, 8, 8 ;Drive 1
dconf 77, 8, B 1Drive 2
deconf 77, 8, 8 tDrive 3

L2222l R RSt R R R 22 s SRR R AR R R 2R R R L R R 2

x *
* pefine 5 1/4 inch drive parameters *
* Use Tandon parameters: 49 tracks, 5 ms step, 15 ms settle *
* *

hkhkhkhkhkhhkhkhkhhkhhkhkhbhkkkrkkkhkhkhkhhbhkkhkhhhdhkhhohkhhkdhkdhhhhhhhhkhbhhhkrhkddtithhhkkkhkthkhkik

dconf 4, 5, 15 :Drive @

dcont 4¢, 5, 15 tbrive 1 .
dconf 4%, 5, 15 ;Drive 2

dconf 44, 5, 15 :Drive 2

endif

LA 2R AR R AR RS ERE R R R L RS SRR RRRRRRRELEEEREA SRR REEER SR R
* &

Console driver routines.

* F+ % *

*

*

* Routine used depends on the value of CONTYP. Possible CONTYP
* values are listed as follows:

Zero
Zero



*

CONTYP is: Nothing, used for patching to PROM's *
Provide for 128 bytes of patch space *
Multi I/O or Decision I driver *
2D/B driver *
DJDMA serial port *
Switchboard serial port *
North Star motherboard (2 serial + 1 parallel) *

*

*

OV Ut s W

*
*
*
*
*
*
*
x

khkhkkkhRkkkF kA hhwhhkhrhkhhrhkhkhrdbhrddtkhkdhbhkkhbhrhkhkhkhkhhkhkhkhkhhkkddrhkhrkdhhdhrkhhhik

LA A A R A RS AR RS R RS RE R AL AR RS ERRRERE SRR RSS2 ER RS2 XR LR 2R R L LS

* *
* This routine is an experiment to reduce missed and garbled *
* characters on console output. *
* *

hkkkhkhddkhkddhkhhhhkdhkhohkkhhkkhkkhkkhkhkhrhkrhhhhkhhkhkdhhhhhkhhkhhkhkhkhkhkithhdkkhkkhkhkhkhhhik

if contyp ne @
costrp: mov a,c ;8trip parity on conout
ani 7£h
mov c.,a
jmp conout
endif

dhkkhkrhkhkhrhrhkhhrdhkhbhbrhhkhhhohkhhrthkdhdhhkkbihhkhbhkhkkkkrrhkhhkhkhkhhkhkkhrhkthkhhhhk

+* *
* The folowing equates will define the Decision I mother *
* poard I/0 or the Multi I/0 enviromments if needed. *
* *

hkdhkkhbhhbhkddhdbhkhhkhhhhhhhkbhhbhkhhkhhkhkdorthrhkhkhhAr A hhkhkkhhhkhrhhhhhkdhkhxk

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

dli eqgu mbase ;Divisor (1sb)

dlm equ mbase+l ;bivisor {msb)

ier equ mbase+l ;Interupt enable register

clk equ mbase+2 ;WBl14 printer select port

lcr egu mbasea+3 :Line control register

mer equ mbase+4

1sr egu mbase+5 ;Line status register

msr egu mbase+6

rbr aqu mbase tRead data buffer

thr equ mbase ;Tranmitter data buffer

dlab eqgu 89h ;Divisor latch access bit

thre equ 20h ;Status line THRE bit

cts equ 18h ;Clear to send

dsr equ 23h :bata set ready

dr eqgu 1 ;Line status DR bit

wlsd equ - 1 . ;Word length select bit @

wilsl egu 2 :Word length select bit 1 for 8 bit word

stb equ 4 :Stop bit count - 2 stop bits

; Define multi I/O ports addresses for group zero

gzero equ ]

daisy@d equ mbase :Daisy input ports
daisyl equ mbase+l -

sensesw equ mbase+l ;Sense switches

if multr3 eqg O :Daisyv output ports are different




daisify egqu = nmbase : for Decision I and Multi I/0O.

daisil equ mbase+1l These two are the Decision 1 ports
else
daisif equ mbase+1 3 and these are the Multi I/0's.
daisil equ mbase
endif

: Define daisy @ status input bits

ribhon equ 21h sEnd of ribbon

paper egu @32h ;Paper out

cover equ J4h ;Cover open

pfrdy equ #8h ;Paper feed ready
crrdy equ 1oh ;Carriage ready

pwrdy equ 20h :Print wheel ready
check equ 40h ;Printer check {error)
ready equ 80h ;Printer ready

: Define daisy & status input bits for Diablo HyType II driver

crstrd equ ig2@h ;Carriage ready
pfstrd equ 816h ;Paper feed ready
pwstrd eaun 2843n :Print wheel ready

; Define daisy & output bits

49 equ Blh ;Data bit 9

4alg equ 32h ;Data bit 10

dail equ J4h ;Data kit 11

dlz equ 28h :Data bit 12

pfstb egu 12h ;Paper feed strobe

crstb equ 2¢h ;Carriage strobe

pwstb egu 43h :Print wheel strobe

rest equ 80h ;Printer restore {(Ribbon lift on Multi I/0)

+ Define clock select bits

rlift equ 406h ;:Ribbon lift
pselect equ 80h iSelect (Not used by Diablo)

; Define Modem Control Register bits

dtrenb equ 1 ;:DTR enable
rtsenb equ 2 1 RTS enable

: Define group select bits

59 equ g1lh :Group number (@-3)

sl equ 22h

smask equ 33h

bank eqgu @4h

enint equ g8h

restor equ 18h ;:Printer restore on Multi I/0
denable equ . 28h _i;Driver enable on Multi- I/0

; Define special constants for the HyTyp II driver

cperi equ 19 :Default to 1@ characters per inch

lperi equ 6 :Default lines per inch

hinc equ 128 ;Horizontal increments per inch

vine equ 48 ;Vertical increments per inch

numtabs equ 160 ;Number of horizontal tabs

maxchrs equ 1024 jMaximum number of printer characters to gueue
maxrgt egu 1584 sMaximum carriage position

dfrmln egu 116 +Forms length times 1



antolf ;Default to nolAuto line feed

equ
endif

A S AR R RS RS LA SR AR AR SRR LRSS R iR Rt ER R RS EE S ST ]

* *
* CONTYP: 2 Multi I/0 or Decision I console driver *
x *

Rk hkkhkhkhkkhkhkhrhhkhkkhkhkhkhrhhhkkhokhkhhhkdhhrhkxhhkhkhkhkhhkrrhhkdhhbhkhkhkkhkhkrthrerhkrkkhkkk

if contyp eq 2
(2 AR SR S22 AL LR Rl RRRili R a st R ittt i il AR AR AR R R ARt ER S
* ®
* 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 (9 = off, 1 = on) *
* 989 = 116 *
* 931 = 3d9 *
* 210 = 12ad *
* @l = 2429 *
* 188 = 4880 *
* 191 = 9604 *
* 119 = 19289 *
* defcon = 9609 *
* *
* Note: If you are using a Multio then the switches will not be *
* available so the baud rate will be taken from DEFCON. *
& *
Tkt hhhhkhkhkhhkdrdhddhbhhkhkddkwadbordhdhbhdhohbdh bbbk hdhr kbbb hdhn

2SR R EE SRR RS R AR S RSt Rt RS Rt t R RRRRRERELESRREEEREEEESSE.;

* *
* Due to its length, the TTYSET routine driver is below the CBQOOT *
* CBOOT routine. *
* *

i A A AR R A SRR E RS LA S RSN LR R R RRRARE LSRR RS R R R AR ER SN S S S 2SS

khkdkdkhkhkddhhhhdhhkhhkdbhbdkdiekbhkbhkhhhhbhbhhkhdrhkhbdhdhhdddkrhdikhhhthkdrditd

* *
* Read a character from the serial port. *
* *®

Ahkkkhkhhkhhhhhkhhkhhkhhkhkhkhhhkhkhkhthhkhkhkhhhkkhkhkithkhkhhhhkhhkihhhhkhhhhkkhtkhkk

conin: ecall selcon 1Select console
coninl: in 1sr ;Read status register
ani dr sWait till character ready
jz coninl
in rbr :Read character
ani 7fh 1Strip parity
ret

tA S TSRS SR RERA AR ESRRREE RS RR R AR X222 R RRER R SRS X ER R &34 2]

* *
* Qutput a character to serial port. *
* *

KEKhkhkhkkhkkkhk Ak kA khkkhkhkhkhhkhhkhkhhikhhkhkkkkhthttrhkhhkhhhkhrkhkhkhkthrkhkrkhkhkhhkk

conout: call selcon ;1Select console



conoutl:in lsr ;Read status

ani thre ;Wait till transmitter buffer empty
jz conoutl

mov a,c ;Character is in {c)

out thr :0utput to transmitter buffer

ret

L A RS R 22 RS XL R RS SRR R X R AR R 22 R AR R s R AR XX R R X 2]

* *®
* Return serial port status. Returns zero if character is not *
* ready to be read. Else returns 255 if ready. *
* *

L2 AR SR LSRR RS E RS SE R R R AR AR ERRd XSS R RS SRS SRR R XS]

conist: call selcon :S8elect console
in lsr ;Read status register
ani dr
rz +No charactter ready
mvi a,dffh ;Character ready
ret
endif sMulti I/0 or Decision I

LR R RS AR RS S SRR RS SRR RS sX R RRERE R R SR LR RE RS ES ]

* *
* CONTYP: 3 2DB console driver *
x *

kkdkdkhhkhkkdhdhhhhhhhhhhhbhkhhhhbbbbdbkbbbbhk kbbb kbbb bbb hhk

if contyp eq 3
conout: jmp fdcout ;Console output
conin: Jjmp fdcin ;jConsole input
conist: call fdtstat ;Console status

mvi a,offh

re

inr a

ret

endif 1 2DB
ARk A R R R AR EEEER AT AR AR AR AR AR EZREA AR AR AR AR AR R A AR AT AR A AR AR LR AR K
* x*
* CONTYP: 4 DIDMA console driver *
* *

kkkhkkhkikhkhhhkhhhkhkkkkkkkkkhkhhkhbhrhhhkhkkhhhkhkkhkhkhhdhhhkhhhhhhkrrhrthhik

if contyp eq 4
conout: 1xi h,dmchan
mvi m, serout ;Command for serial output
inx h
mov “m, C
jmp docmd
conin: 1xi h,serin+l ;Serial input status
xra a
ci2s cmp m - jWait till 48h deposited at 3fH
jz ciz2
mov m,a sClear status
dex h - ;Point to input data
mvi a,7fh :For masking out parity
ana m

ret




conist:

kkkkkkhkkhkkhkhkthhhkdkdhhkihhtbhrdhhkhk kb hkhkhkhkkhkrhhhrhbhbkh bkt hhhikkhkhkhik

*

lda
ora
rz
mvi
ret
endif

* CONTYP: 5

*

kkkhkkhkkhkhkhkhkdhkhkhkkkhkkhhkdhkhhhhhkhhhhkdkhohkhkhhkhkbhkhhhbkhkAAxRrrhdkdhhkhhhkkddhbrhrid i

swphase

conist:

ttyset:

conin:

conout:

kkkkkkAhkkdkhkikhkkkkhkhthkkhkkthkhkhkhhkkhkhkhbhkhkhkhkhrhkhkhhrdhhbhbrhhdrxrhhbhr ki xhk kit hd

*

if
equ

in_
ani
Tz

mvi
ret

in
ani
jz
in
ani
ret

in
ani
jz
mov
out
ret

endif

serintl
a

a,dffh

s;Pick up serial input status

;If zero then no character ready
:5et character ready

Switchboard ag serial console

contyp eq 5

@

swbase+2
4

a,dffh

swbase+2
4

conin
swbase
7fh

swbhase+2
8

conout
a,c
swhase

;Base of the SWITCHROARD
;Get the first ports status
1Magsk the data ready bits
:Return console not ready

tNULL terminal initialization

:Get switchboard status
:Test for data ready

1Get a character
;Strip off parity
; Check status

;Wait till output buffer empty

+Write a character

* Multio/Wunderbuss group select routines

*

HEEREEEIRTX IR TR AT E XTI REEEE IR A A A ke bhkhhkhdhkhdhhhhhdkikhhkhhkdhhkhddkds

selgd:

selcon:

selrdr:

sellst:

if (contyp eq 2} or {(lsttyp ge 2)

lda
ocut
ret

lda
ori
out
ret

lda
ori
out
ret

lda
ori
out
ret

group
grpsel

group
congrp
grpsel

group
5-lstygrp
grpsel

group
lstgrp
grpsel

:Select group zero

;Select ceonsole group

:Select reader/punch group
;Use ‘other' serial port

;Select printer group

;Need group select routines?



endif
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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:

= give command on cold boots only.
= give the command on warm boots only.
give the command on warm and cold boots.

[P N N ol )

"

¥ % o % ¥ % F ¥ % ¥ %

*
*

*

*

*

never give command. *
*

*

*

*

*

[ EEXI RIS TEETTELELEEESIESEESEE RS S8 28 24 28 R X 2 2 R a2 2 &0 A REEDSLELES LS &

auvtost: db %} :Revision & structure

ab 190h - {low $} ;The rest of the page is used for this stuff
autoflg:db 15/ sAuto command feature enable flag
coldmes:dw coldcm :Pointer to the cold start command

warmes: dw warmem ;Pointer to the warm start command

A 2222222332 XS XS 22222 2 222 2 22 R 2 222 2 o R g bt b Rk kb

* *
* If there is a command inserted here, it will be passed to the *
* CCP if the auto feature is enabled. For Example: *
* ¥*
* coldcm: db coldend-coldcm *
* db 'MBASIC MYPROG' *
* coldend equ $ *
* *
* will execute Microsoft BASIC, and MBASIC will execute the *
* "MYPROG" BASIC program. Note: The command line must be in *
* ypper case for most commands. *
* *
[ R 2 L2 2 RS2SR XX ESREZ 222 E LTSRS RSS2 22 R RS a2 s s

coldem: db coldend-coldcem ;Length of cold boot command
db ot :Cold boot command goes here

coldend equ 3

warmcm: db warmend-warmcm sLength of warm boot command
db ' :Warm boot command goes here

warmend equ $ )

kdhkkdhkhkdkdohkbhdhkhhkhhkkhkhhhkdhohbddhdbhrhhbhhhkhhkrhhhhhkhdhdhhkhhkhhkhhkkhdkidhdkdkhkiik

At the first page boundry following the CBIOS we have a series of
pointers that point to various internal tabkles. At the start of
each of these tables we have a revision byte and a length byte.
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.Q 1 and 2 defined

E.3 This table is moved to a page boundry
E.3 @, 3 and 4 defined

# % % & * % ¥ * X ¥ % %

The pointers defined so far are as follows:

* ok H ¥ ¥ % % % % % F % ok % 4 * % %

?) High byte is the page number of the CBIOS. Low byte is
the CBIQS revision number. Used to determine pointer

* A * ¥ #
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structure.

1) This points to the drive configuration table.

2) This points to the I1/0 configuration bytes for the serial
drivers. Eg, the console, printer, reader, and punch
devices.

3) This points to the drive parameter table for DJDMA floppy
disk drives. If no DJDMA is present then this pointer is
null {@).

4} This points to the autostart command structures. Used to

automatically invoke a command on cold or warm boot

5) This will be a null (0) pointer. It marks the end of the
table.

khkhkhkhhhkhkhkhkkhkhhhhbhhhhkdohkhhthkhhhhkhhkhhhhthdkdkhkhdhhkhkhrhkhkhhkhhrhhkhkrdhhkhbkhohhdtrhbhd

if $ gt bios+256 ;Test for code overlap

‘Fatal error, pointer table placement.'

else

ds bios+256-% ;Start at a page boundry

endif

db high ($-1) ;CBIOS page number

db revnum ;Chios revision number

dw drconf ;Drive configuration table pointer
dw ioconf ;1/0 configuration table pointer
if {maxdm ne J) or {(maxmf ne @) :DJDMA present?
dw dmarap ;Drive parameter table pointer
else

dw )

endif

dw autost ;Auto command structure pointer
dw %] ;End of table marker

*
®
*
*
x
*
X
*
*
x
*
*
*
*
*
*
*
*
*
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The following code performs the mapping of logical to physical
serial I/0 devices. The physical entry points are CONIN, CONOUT,
CONIST, RDRIN, PUNOUT, LSTOUT, and LSTOST. These entry points
are mapped via the Intel standard I1/0 byte (IOBYTE) at location 3
in the base page to the low level device drivers.

Note: A naming convention has been chosen to reduce label
colisions. The first three characters of a name indicate the
device drivers name, the following three characters indicated the
function performed by that particular device routine. The device
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 9 if the device
dooes niotr have a character readyvy for invut for Affh if a character

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




is ready for input. The output status routine returns in the A
register a ¥ if the device is not ready accept a character and a
PWffh if the device is ready. The input and output routines
should wait untill the device is ready for the desired operation
before the doing the operation and returning.

Not all of these functions need to be implemented for all the
devices. The following is a table of the entry points needed for
each device handler.

device setup input output input output
name status status

CON: CONIN CONOUT CONIST

RDR: RDRIN RDRIST

PUN: PUNOUT

L8T: LSTOUT LSTOST

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* TTY: TTYSET TTYIN TTYOUT TTYIST TTYOST
* CRT: CRTSET CRTIN CRTOUT CRTIST CRTOST
* UCl: UC1SET UCLlIN UClour UClisT
*

* PTR: PTRSET PTRIN PTRIST
*
*
*
*
*
*
*
*
*
*
%
*
*
*
*
*

UR1: URISET URLIIN UR1IST
URZ: UR23ET WUR2IN URZ2IST

PTP: PTPSET PTPOUT
UpPl: UP1SET UP10UT
Up2; UP2SET Up20UT

LPT: LPTSET LPTOUT LPTOST
ULl: UL1SET UL1OouT UL1OST

The CONIN, CONOUT, CONIST, RDRIN, RDRIST, PUNOUT, LSTOUT, and
LSTOST routines are the logical device driver entry points
provided by this device mapper. The other entry names must be
provided by the physical device drivers.
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if contyp eq % 11/0 byte implemented for North Star
: drivers. Other drivers to follow
conin: mvi e,l :Console input
call redir : IOBYTE: 76543210
dw ttyin ;CON: = TTY: XXXXXXOD
dw crtin ;CON: = CRT: KXXXXXZL
dw rdrin ;CON: = BAT: XXXXXX10
dw uclin sCON: = U{Cl: xxxxxxll
conout: mvi e,l ;Console ocutput
call redir : IOBYTE: 76543210
dw ttyout ;CON: = TTY: XXXXxx90
dw crtout ;CON: = CRT: XXXXXX&1
dw . lstout +tCON: = BAT: © XXxxxxld
dw uclout ;CON: = UC1l: XXXxxxll
conist: mvi e,l : :Conscle input status
call redir ; IOBYTE: 76543218
dw ttyist ;CON: = TTY: XXXXXXG3
dw crtist ;CON: = CRT: XXXXXxJ]1
Aw rdrist ;CON: = BAT: = XXXXXX1l0
dw uclist ;CON: = UCl: XXxxxxxll
rdrin: mvi e,? :Reader input

call redir H JOBYTE: 76543218



dw
dw
dw
dw

rdrist: mvi
call
dw
dw
dw
dw

punout: mvi
call
dw
dw
aw

lstout i

call
Aw
dw
dw
dw

mvi
call
dw
Adw
aw
dw

lstost:

lda
rlc
der
inz

redir:
rediri}:

ani
mov
mvi
pPop
dad
mov

redirl:

ttyin
ptrin
urlin
urzin

e,7
redir
ttyist
ptrist
urlist
urzist

e,5
redir
ttyout
pPtpout
uplout
up2out

e,3

redir

ttyout (reJi

crtout oxeul” ¢m¢{
lptout Didsrf— 526 &
ullout §lovr

e,

redir

ttyost OKI0ST

crtost KIS T chol&y

lptost g — s280sT
ullost 5,9057

icbyte

"®
1]

o
s

N

=

L A
SR
=

R R ER Y R
=)

XXXXBOxx
XXxxPlxx
XXXx18xx
xxxllixx

input status

76543219
XXXXIIXX
Xxxxidlxx
XXXxx10xx
xxxxllxx

76543210
XX09xxXXx
XXPLlxxxx
xx1@xxxx
xxllxxxx

765432190

DOXXXKXXX e
BIXXXXXX e O ¥ HATH
1OXXXXXX a—§ 2R
llxxxxxx,ﬁf e DIABLO

76543210
IAxxxxxx
Olaxxxxx
ldxxxxxx
l1lxxxxxx

;RDR: = TTY:
;RDR: = PTR:
;RDPR: = URI1l:
;RDR: = URZ2:

; Reader

H IOBYTE:
;RDR: = TTY:
;RDR: = PTR:
:tRDR: = URl:
tRDR: = UR2:
;Punch output

H IOBYTE:
tPUN: = TTY:
+PUN: = PTP:
:PUN: = UP1:
sPUN: = UPZ2:
;:List output

H IOBYTE:
;LST: = TTY:
;LST: = CRT:
;L8T: = LPT:
;LST: = ULl:
;List output status
H IOBYTE:
sLST: = TTY:
;LST: = CRT:
;LST: = LPT:
;L8T: = ULl:

‘\“--—-—.H

w—— DG ATA

= P
ﬁ i

;Get the INTEL standard iobyte
:5hift the next field in
;Bump the shift count

;Mask the redirection field
;Make the word table offset

;Get the table base
:0ffset into our table
;Load the low level i/o routine pointer

;Execute the low level i/o driver

;s JOBYTE redirector

Khkhkhkkbkhkhhkhbhkdkhkdkdkhkhkhr A XXX r A kbbb hkrthdhhddhkbhhhhkhhkhihrhbhhrhhkhkkhhk

CONTYP: 1

Blank space for console driver

The driver entries CONOUT, CONIN, CONIST are defined in the CP/M

alternation guide.

Eg.

results are returned in register A.

Input parameters are in register C and
The TTYSET routine is used

The TTYSET routine could be placed just below the CBOOT routine.
This space {(below CBOOT) is recyled for use as a disk buffer

after CBOOT is done.

*
*
*
®
*®
*
* for inijtialization code.
*
*
*
*
a*
*

*
*
*
*
*
*®
It should execute a RET when complete. *
*
*
*
*
*
*

kkdhkkhhhkhkhkhhkhhkhhkdhkhbdkhrhkhkhhkhkhkhkhhdbhkhkhkdhkhohhkhrdhkhrkorhkhk kbt kit rhkhkRkhkkx
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ttyset
conout
conin

conist

if

egu
equ
eqgu
egu
jmp
ds

endif

contyp eq 1

= A Uy A U A0

25

:User defined 10 area

;Console
;Console
;Console
;iConsole

;User 10

initialization
output

input

input status

hkhhkkkhkhkhkhkhhkhkhkhkhkkdrohbhkdrdrdrdhkkkihbhbhtitdhkkthhhhkhhhikhhkhhkhhhhdkdid dddddddhdkdiiiiidk

The following code implements the North Star console I1/0 system.
This system is for users who purchase a Morrow Designs disk

North Star

system to replace their North Star disk system.

the logical to physical entry points is performed as follcws:

to use a

Left

serial
CON: = TTY:
RDR: = TTY:
PUN: = TTY:
I8T: = TTY:

use the CP/M command:

Likewise, the CP/M command "STAT LST:=ULl:" is used if you have a

STAT L8ST:=CRT:

Right
serial

CRT:
PTR:
PTP:
CRT:

Parallel
port

UCl:
UR1l:
UP1l:
UL1l:

printer connected to the right serial port,

printer connected to the parallel port.

AhkKkhkhkhkhkEhkhkhhkhkhkkhkRhkAAhkkhh Ak rhkhkhhkhhhkhkdbhkhkhhhhrhkkhhdbhhkhkhkhihkhddddkhbhkkhkhhhkdhik

*
* CONYTP: 6
*
*
*
*
*
*
* Device name
*
*
* Console
* Reader
* Punch
* List
*
* Por example,
E ]
*
*
*
%
*
*
*

if
nsldat egqu
nslsta equ
nsrdat equ
nsrsta equ
nsstbe equ
nssrbr egu
nslinl equ
nsrinl egqu

contyp eq ©6

U1 b w

[

Adceh
daoeh

The Mapping of

&®
*
*
*
*
*
*
*
*
*
*
x*
*
*
L
*
*
x
*
X
*
*
*
*
*

;Use North Star 1/07?

;Left ser
rLeft ser

;Right se
;Right se

:Transmit
tReciever

:See the

ial port data port
ial port status port

rial port data port
rial port status port

ter buffer empty status bit
buffer ready status bit

8251 data sheets for more

H configuration information.

;Left ser
;Right se
;176543210
111831119
FAXXXXXIEG
FXXXXXxxE1
TAXXXXx1d
P XXXxxx1ll
FXXXXDDxX
FXXXXPIxX
T XXXx1O0xx
sXxXxxllxx
P XXXOXXXX
P XXXLIXXxX
FXXIAXKXX
PXXIXXXKX

ial port initialization # 1
rial port initialization 4 1
Bit definations

Default configuration
Synchroncous mede: )

1X c¢lock rate

16X clock rate

64X clock rate

5 bit characters

6 bit characters

7 bit characters

8 bit characters

Parity disbable

Parity enable

0dd parity generation/check
Even parity generation/check

e 75y
Cpr aq ok
J#z 10T h

kel

: 570«/?/ﬂwM%;



;0UXXXXxxx invalid
;31xxxxxx 1 stop bit
;1dxxxxxx 1.5 stop bits

’ rllxxxxxx 2 stop bits
nslin2 eqgu 37h ;iLeft serial port initialization # 2
nsrin2 equ 37h ;Right serial port initialization # 2

176543210 Bit definations

;08110111 Default configuration
jXXXXXXXl Enable transmitter

s Xx¥xxxlx Assert DTR*

;xxxxxixx Enable reciever

+Xxxxxlxxx Send break character, TxD low
; XxXX1lxxxx Reset PE, OE, FE error flags
;xX1xxxxx Assert RTS*

i Xlxxxxxx Internal reset

; 1xxxxxxx Enter hunt mode {(for sync)

nspdat equ 17} ;Parallel data port

nspsta egu 6 ;Parallel status port

nsprbr equ 1 ;Reciever buffer ready status bit
nsptbe egu 2 ;Transmitter buffer empty status bit
nsram egu dcidh iNorth Star memory parity port,

H set to J for no North Star RAM

e 222 AR SRR RRR SRR ER At LRSSl Rl SRRt SRl ARttt LSl RS ]

* *
* Left serial port routines. Use TTY: device. *
L *

IR AR EA SR A SRR R SRR AR AR SR ER RS AR RS E E RS R AR R AR Sa R EaR SRR R

ttyin: tRead a character
in nslsta
ani nssrbr
jz ttyin ;Wait till a character is ready
in nsldat ;Get the character
ani 7fh :1Strip parity
ret
ttyout: sWrite a character
in nslsta
ani nsstbe
jz ttyout ;Wait till the buffer is empty
mov a,c ;Write the character
out nsldat
ret
ttyist: ;Return input buffer status
in nslsta
ani nssrbr
rz ;Return not ready
mvi a,Bffh
ret : ;There is a character ready
ttyost: ;Return cutput buffer status
in nslsta
ani nsstbe
rz ;Return not ready
mvi a,dftnh
ret ;Return ready

AR E R E RS SR A eSS R R SR RERRRRES SRR RS RS RS ERRRSR LR REEEERED
*® L3

* Right serial port routines. Use CRT:, PTR:, and PTP: devices. *



® *
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crtin: sRead a character
ptrin:
in nsrsta
ani nssrpr
iz crtin sWait till a character is ready
in nsrdat :Get the character
ani 7fh ;S5trip parity
ret
crtout: :1Write 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
mvi a,dffh
ret :There is a character ready

e ;Return output buffer status
nsrsta

;Return ready /
e o 7 e
****************************************************************tﬁt}*****m » //
* * ) T e e ] et
* Parallel port routines. Use UCl:, URl:, URZ2:, UPl:, UP2:, LPT:, *
* and ULl: devices. *
* *

it A LSS R L E AR SRR R R R R R R SRR R SRS S R R RS AR XXX R AR R RS EE SR R X XX L AR

uclin: s:Read a character ;
urlin:
urzin:
in nspsta
ani nsprbor
iz uclin ;Wait till a character is ready
in nspdat :Get the character
push psw
mvi a,30h iReset the parallel input flag
out nspsta :
pop psw
ani 7£h iStrip parity
ret
uclout: : ;Write a character
uplout:
upZout :
lptout:
ullout:
in nspsta
ani nsptbe
jz ucliout ;Wait till the buffer is empty

mvi a,26h 1Reset the parallel output flag

‘ﬁ Q/(aoST oz

nsstbe —————" =
e T ;Return not ready gﬂy? /Q/CL‘ Fﬁg?
a,3ffh o

Ay EFOH
K&
Okrosr M| ,4IdF¥3f#
rer



n

u
u

u

1

out nspsta

I
R TV R et L

;North Star 1I/0 configuration .-

mov a,c ;Write the character, strobe bit 7
spout: ori 86h
out nspdat
ani 7fh
cut nspdat
ori 89H
out nspdat
ret
clist: ;Return input buffer status
rlists:
r2zist:
in nspsta
ani nsprbr
rz ;Return not ready
mvi a,dffn
ret tReturn ready
ptost: sReturn output buffer status
S8 1B WG T- 53 et N
in nspsta LT e
ani nsptbe -
re ;Return not ready —
mvi a,Bffh T
ret sReturn ready %\\\

KRR kTR R KRR RR R AR R AR SR RN A AR AR R RR R I AN N R AR Ak dkhhhhkhhh bk kkhhhkkhhkhkkdkdhx

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

L8T: 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, no protocel

Multio serial, Clear To Send protocol
Multio serial, Data Set Ready protocol
Multio serial, Xon/Xoff proteocol

LS U FE O VI o]

N % % % % o % A F % %X % %

Ak KRR KK AL EERE TR AT AR TRk rhhhhhkhkkhhhkhhrrhhkhhhkhkrhkhhhhkhhkkrhrhkhkhhhxk

LA L E R R SR RS S R AR RS ax st AR XX R A2 R R XA XA XA At 2 R A AR s Xk X

*®
*
*
%
*
*
*
*
*
*
*
*

1
1
1

1sttyp: 1 Blank space for printer driver

The driver entries LSTOUT and LSTOST are defined in the CP/M

alternation 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 routine.
This space (below CBOOT} is recyled for use as a disk buffer
after CBOOT is done.

¥ % ¥ % % % % N % X ¥

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

if lsttyp eq 1
stset equ 8 sPrinter initialization
stout equ $ ;Printer output
stost  equ 8 ;Printer output status
jup $

ds 125

® & &6 & & ¢ & & o & O o o © © O O o 9 o o



endif

;User 10

kkkhkhkhkkhhhkdhhkhhrrhhkhhrhkrhkdikirtdrhkrkhhhbdbrhrthddhrhdhddhhhbbrthbi ik

*

* lsttyp: 2, 3, 4, or 5 Serial printer, multi protocol *
*

*

*

dkkhk Ak kAR h ke dhhhrhhhhhhkhhhhohhkhhkhhdhrhkhhhhhkhkhkhkhhkhrkhkhkkkkkk®k

if

lstout: call
ora
Jje

mov
out
ret

1stost: call

in
ani
rz

1hld

in
ana
xra
rz

lda
mov
in
ani
jz
in
ani
sta
ROV
xskip: mov
sui
jnz
ret

xsdone: mvi
ret

endif

{lsttyp ge 2) and {lsttyp le 5}

lstost ;Check printer status

a

lstout :Loop if not ready

a,c ;Print the character

thr

sellst ;Printer status routine

lsr ;Check if transmitter buffer empty
thre

;Return busy if buffer is not empty

lstand : Fetch handshake mask bits

msr ;Get MODEM Status Register

1 :Strip out hand-shake lines
h sInvert status

sReturn busy if printer is busy

lastch :Get last character recieved from the printer
b.,a

lsr :Check for a character from the printer
dr

xskip ;Skip if no character present

rbr ;Get the character

7fh ;Strip parity

lastch :Save last character recieved

b,a

a,b

X0ff ;:Check for Xoff char (control 8}

xsdone ;Printer ready

;Printer not ready {return zero)

a,d8ffh ;Printer ready for data

;Multi I/0 serial driver

Ak kkkhhk kR AR A RA I IR AR A bk A AR T kAT kAN AT AN A bk kAo khkhhhhkdhx

*
*
*
* initial DMA address (88&nh).
*
*

gocpm: 1x1
call
mvi
sta
sta
1xi

*
Gocpm is the entry point from cold boots, and warm boots. It *
initializes some of the locations in page I, and sets up the *
i *
*
[ 2 R R AR X223 222322222 23 R 22222 2 X1 A2t R 2 2 2ttty st it
h,buff ;Set up initial DMA address
setdma _
a, (jmp) ;Initialize jump to warm boot
wbot _
entry ;Initialize jump to BDOS
h,wboote ;Set up low memory entry to CBIOS warm boot
wbot+1

shld
1xi

h,bdos+6 :Set up low memory entry to BDOS




shld entry+l

Xra a tA <—- @
sta bufsec 1Set buffer to unknown state
sta bufwrtn ;Set buffer not dirty flag
sta error ;Clear buffer error flag
lda cwflg ;Get cold/warm boot flag
ora a
1xi h,coldmes :Pointer to initial cold command
Jjz cldemnd
1xi h,warmes ;Pointer to initial warm command
cldomnd :mov e,m ;Do one level of indirection
inx h
mov d,m
ldax d :Get command length
inr a ;Bump length to include length byte itself
1xi h,cept+? ;Command buffer {includes length byte}
mov c,a ;Set up for block move
mvi b,8
call movbyt ;Move command to internal CCP buffer
lda cwilg ;Figure out whether or not to send message
ora a
lda autoflg
jz cldbot
rar
cldbot: rar
lda cdisk ;Jump to CP/M with currently selected disk in C
mov c,a
jc ccp ;Enter CP/M, send message
jmp cept3 ;Enter CP/M, no message
cwflg: db %) ;Cold/warm boot flag

ARk AkEE A A AT ARk EAEAATA kbR hkhkkhkhkhkhkhhkhkhkhkhkhkhkhkrxhkhkhhithkhkhkhkhkkddthkhkhkhkhtkhk

* *
* WBOOT loads in all of CP/M except the CBIOS, then initializes *
* system parameters as in cold boot. See the Cold Boot Loader *
* listing for exactly what happens during warm and cold boots. *
* *
* *

FhRhkrkERER ARk AT A hhkhhb kb kbbb ddhhhkthbhdhhhhbhhhdhhhrhhi

wboot: 1xi sp.tpa ;Set up stack pointer
mvi a,l1
sta ewflg :Set cold/warm boot flag
mvi h,wmdrive :Move drive to warm boot off of into (h)
mvi 1,ds8wboot ;Peform warm boot operation
call jumper .
jnc gocpm :No error
hlt rdalt computer
db g
Jmp wboot ;In case user restarts the computer

kkEXhkhhkhkhkhhhkdkhhkhkkhhhrhhdhhbhdhhohhhhhhdhkhkkdbhhhkdkbhbhbhrdhbhkhbhdhkhkhhkihhik

* &
* Setsec just saves the desired sector to seek to until an *
* actual read or write 1s attempted. *
* *

Ahkhkhkhkhkhkhkhkhhhkhikhkhhkhkhhihkkkhhdbhthdbihrhkhhkhkhkhdikhhkhrhhkkhhhkikrditrddhik

setseg: mov h,b ;Enter with sector number in {(bc)
mov l,c
shld Ccpmsec

donop: ret
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*

*

* Setdma saves the DMA address for the data transfer. *

*

*

KERK KA A I TR TR AL A AT EA N TR AR AR TR AR ANRREAANKRAT A A ARNEER AR A AR R A A A&

setdma: mov
mov

shld

ret

h,b
l,c
cpmdma

;Enter with DMA address in {(bc)

;CP/M dma address

*hhhkhhhkhhbhkhbktbhhdhhdhhhhhdhihkhbbdbhobidhkhhrhhhkhrhhkhhrthkhkhhbhhkdhkhhkhhhidx

* *
* Home is translated into a seek to track zero. *
* *

khkkkhkkhkkkhkthhhkhkhhhbhhkhkdhbhhhohhhkhohhkhkhhkhkhbhkhkhhhkhkhhhbhbhhkdhhhhdhhdhbhhhhdh

home 3 lda bufwrtn ;Test buffer dirty flag
ora a
jnz dohome ;S5kip buffer disable if buffer dirty
xra a sInvalidate buffer on home c¢all
sta bufsec
dohome: 1xi b,d ;Track to seek to

AEREEAKAKEEREAAKAAEAAEALNAIFAAEANAAIARAA A A A AR ER R AR AT RN A N LR R SR gk dddkihd ki

* *
* Settrk saves the track # to seek to. NHothing is done at this *
* point, everything is deffered until a read or write. *
* *

kkkkkhdkhkhkkkhkhkikhkdhhkhkdhdhkkhkdhrkrhkdkhkkhbkkikhkkdhhkrhkhkhhhkhkkhhbkhrhhhdh ki

settrk: mov h,Db :Enter with track number in (bc)
mov l,¢
shld cpmtrk
ret

I EE 22222 2R 22 AR 222222 R 2R 2R X2 222 R a2 2 a2 R R R R 2 R R R R X 2 XX

+* *
* Sectran translates a logical sector number into a physical *
* sector number. *
® *

I E R E S SR RIS R EISES SRS A AR RS R RS RS RE TR RS SA RS L AR RS AR AL R R R SRR RS SR X

sectran:lda cpmdrv :Get the Drive Number
mov h,a ;:Drive in (h}
mvi 1,d$stran
jmp jumper :See device level sector translation routines

*************************************t***********************i***

*
* 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 error. If the logical drive has been

* selected before then setdrv just returns the DPH without

* checking the drive. ' :

*

*

* * % % % % F % F ¥*

LR LA AR RS E SRR LA RS RS R R LR R RS R EEEEEREELEEEEDE

setdrv: mov a,c 5 ;Save the logical drive number
sta cpmdry
cpi maxlog ;Check for a valid drive number
jnc zret :1Illeqgal drive




setdd:

setdl:

setd2:

setd3:

gdph:

zret:

mov
ani
jnz

mov
mvi
call
mov
ora

iz

push
call
pPop
mov
inx
mov
inx
mov
inx
mov
ora
cz
xchyg

mov
sta
Xra
der
jz

rlc
ori
jmp
sta
1lda
sta
ret

push
mov
mvi
call
call
pop
mov
inx
mov
inx
mov
xchg

Jmp

lda
ric
ric
mov
mvi
1xi
dad
ret

1xi
lda
mov
lda
ani

a,e
1
setd3

h,c
1l,4d4%sell
jumper
a,h

1

zret

we o B‘B:Y? Q%iﬁ
3 0 [=TH o]
=

Q
&
o
]
(ol

a,c
secsiz
a

s
setd2

1

setdl
secpsec
cpmdrv
lastdrv

d
h,c
1,ds5sel2

h,g .
lastdrv
C,a
cdisk
SFih

:Check if bit £ of =1
:Drive has allready been accessed
;Move logical drive into (h)

;Call low level drive select

:Check if the low level drive select returned
; zero to indicate an error

:Yes, an error so report to CP/M

;Save DPH address

:Get entry if DPH save table
;DPH -> (de)

;Put address of DPH in table

tPut sector size in table

:Check if bad map has ever been read for this
; drive

:Never been read so read in bad map

:DPH ~> (hl}

;:Move sector size code inte (a)
tSave sector size

;Create number of (128 bytes/physical sector)-1

;Save for deblocking
1Save current drive as old drive
; in case of select errors

;Save DPH address
;Drive in {(h)
;8elect drive

:Quick select

;DPH -> (de)

:Sector size -> (c)
:DPH —-> (hl}

;Return pointer to DPH save area
:Each entry is 4 bytes long

:DPH save area table
tAdd offset
;(hl) = DPH save area for current drive

:1Seldrv error exit
;Get last selected drive

;Pick up user/drive
«Cava 11248 number



ora o) ;Put together with old drive
sta cdisk
ret

EHEEKEEEKERERAER AR AR LR R ERARIA R I AT LR AR LT AR A AR RATNAAANRR T AR AR A A AT AT AT AR X

DPH save area. Each entry is 4 bytes long: *
g ~ LSB 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) *

*

*

* % F 4 F * %

FAKEARKKTERE AR AKX RAEEA AL A AT Rk hkhkhhkkhkkhkhkhrhkhkhhkhhkhkhhkhkhkhkhkhkhhkikhkhkkhhkk¥

dphtab: rept maxlog*4
db g
endm

kT IRhkhkAkkhkETihhkkhkhkhkdhhhkhkhkhhhkhkhkhkhhkdrhkhkkhkkhkhkxhhkhkhAhkhkkkhkhkhtrkixhhkhhkhkhkki

*
* 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. *
* *
* *

Lk E S LSRR EE R RS E SR EREE RS EL S RS S SRR SRS SRR R RSN EREEE SRR RS EEERE]

getbad: mvi m,1 :Set drive initilized
push b
push d
lda cpmdrv ;Pick up current drive
mov h,a ;Call drive routine to return a pointer to
mvi 1,d$bad ;the track and sector of the bad map
call jumper
mov a,h :If routine returns # then the device has
ora 1 ; no bad sector map
j= badret
MoV e,m ;Pick up track number of bad sector map -> (de)
inx h
mov d,m
inx h
xchg
shld cpmtrk
xchg
mov a,m ;:Pick up sector number of of bad sector map
inx h
mov h,m
mov l,a
shld truesec
call fill ;Read in bad sector map into the buffer
rec
1hld badptr ;Pick up bad map pointer
1xi d,buffer ;Start at beginning of buffer
badl: ldax d ;Pick up an entry from the buffer
ora a
jz bade :1All done .
mov a,m ;Pick up entry from bad map table
inr a
iz overflo ;Bad map overflow
lda cpmdrv _ ;Put drive in table
mov m,a
inx h .
1xi b, 8

call movbyt tMove the rest of infeormation into the table



Jmp badl

bade: shld badptr ;Restore new bad map pointer
badret: pop 4
pop b
ret
overflo:lxi h,omes
call message
jmp badret
omes: db @dh, ©@ah, ‘BAD MAP OVERFLOW!', 9dh, Jah, &
nobad: 1xi h,d 1Used by device drives to indicate no bad
ret ; sector map

badptr: dw badmap ;:Pointer to next avalilable bad map entry

IA 2R RS2 R R ELES 2 2R 22222 RRRRXE RS2SRRSR RRRR RS RS

* *
* Write routine moves data from memory into the buffer. If the *
* desired CP/M sector is not contained in the disk buffer, the *
* buffer is first flushed to the disk if it has ever been *
* written into, then a read is performed intoc the buffer to get *
* the desired sector. Once the correct sector is in memory, the *
* huffer written indicator is set, so the buffer will be *
* flushed, then the data is transferred intc the buffer. *
€ *
* *

khkkkdkhkhkhkkhkhkkkthkhkkhkhkkhkkkhkrthkkhkhkkkhrdhrhrdkhkkdkrrhhrkdodhhbhhbhhddhkhhhin

write: mov a,c ;S5ave write command type
sta writtyp
mvi a,l ;Set write command
jmp rwent

(e 222 R SRS EEE RS R R R R SRR RERRRS R ERRRS S SRR R RS EE S AR RS

Read routine to buffer data from the disk. If the sector
requested from CP/M is 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 if it has ever been written into, then
filled with the sector from the disk that contains the
desired CP/M sector.

ok % ok % % ok * k *
Ok % 4 ¥ ¥ % ¥

KRR IARE kbbb dhbhhhkkhhkddhhhkhkhkrrhkRhbhbdrhbhkkhhdhihdik

read: Xra a :Set the command type to read
if nostand ne @
sta unaloc :Clear unallocated write flag
endif

rwent: sta rdawr ;Save command type

(A2 AR A X X XA RS2 EEEES S E SRR RS RS EE R R R R RS R R R AR R ERTEREEEEESE S ]

*x . . . *
* 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 no match is made, the *
* puffer is flushed if necessary and the correct sector read *
* from the disk. *
* *
* %*

*******************#******#************************************

redwrt: mvi D,9 1The B i1s modified to contain the log2
secsiz equ $~1 of the physical sector size/128
on the currently selected disk

-y wa



1hld cpmsec :Get the desired CP/M sector #

mov a,h
ani 80h :S8ave only the side bit
mov c,a ; Remember the side
mov a,h
ani 7fh ;Forget the side bit
mov h,a
dex h ;Temporary adjustment
divloop:der b :Update repeat count
jz divdone
ora a
mov a,h
rar
mowv h,a
mov a,l
rar ;Divide the CP/M sector # by the size
H of the physical sectors
mov l,a
jmp divloop :
divdone:inx h
mov a,h
ora e sRestore the side bit
mov h,a
shld - truesec :Save the physical sector number
1xi h, cpmdrv ;Pointer to desired drive,track, and sector
Ixi 4d,bufdrv ;Pointer to buffer drive,track, and sector
mvi b,6 ;Count loop
dtslop: dcr b :Test if done with compare
jz move ;Yes, match. Go move the data |
ldax a4 ;Get a byte to compare ‘
cmp m ;Test for match |
inx h ;Bump pointers to next data item
inx d
Jz dtslop ;Match, continue testing

kkkkkhkkkkdhbhkbthkdhhkrdhrthbdhkhhbb kbt hhkhddr bR AAITAAAA AR AR KT AA N

* *
* Drive, track, and sector don't match, flush the buffer if *
* necessary and then refill. ' *
* *

KEXEAEKARAETLAFATRERATANRRRARRRRR R AT AT AR hAhhhkhhhkrrhkhhhhkkhkhhhhkihhx

call fill ;Fill the buffer with correct physical sector
rc sHo good, return with error indication

khkkhkhhhkhkhdhddhkdhhkrbhhhhdkrtrhkhdhhkdkhhbhhkhbhhhhkhrhhhhkhkhhbhkhhkhkkkkhkkkikhkhkkitk

x . *
* Move has been modified to cause either a transfer into or ocut *
* t+he buffer. *
x ®

Fhhkhkhkhhkkhkkdhhkhhkhhkhhirhhhkhkbhhhhhkhhbhkhhkdhhhkhkhhhhkkhkhhhhkhrbkhkhhkdbhkkhhkhkkhhk

move: lda cpmsec :Get the CP/M sector to transfer

der a :Adjust to proper sector in buffer

ani . %] :Strip off high ordered bits - ' .
secpsec equ $-1 ;The & is modified to represent the # of

H CP/M sectors per physical sectors

mov 1l,a t1Put into HL - . :

mvi h, o

dad h sForm offset into buffer

dad h

dad h

dad h

dad h

dad h

dad h



1xa d,buffer ;:Beginning address of buffer ' -
dad d ;Form beginning address of sectgr to transfer
xchg ;DE = address in buffer
1xi h,d :Get DMA address, the ¥ is modified t/
; contain the DMA address
cpmdma equ $-2
mvi a,d 1 The zero gets modified to contain
: a zero if a read, or a 1 if write
rdwr equ s-1
ana a ;Test which kind of operation
jnz into ;Transfer data into the buffer
outcf: call movl23
lda error :Get the buffer error flag
ret
into: xchg :
call movl 23 :Move the data, HL = destination
H DE = source
mvi a,l
sta bufwrtn :Set buffer written into flag
mvi a,d ;Check for directory write
writtyp egqu $-1
dcr a :Test for a directory write
mvi a,d
rnz ;No error exit

Y Y 2222 2 S X222 2222 XXESTR RS RSS2 20 2 R A dd d Rt Al gt b ot Rl

x *
*# Flush writes the contents of the buffer out to the disk if *
* it has ever been written into. *
x *

kkkhkhkhhhhrhkhkhkkthhkhkhrhhthhokhkhhthhkthkhhkkkhkdrkdhhdkhkhhhkhhkkhhhhhrthkhktx

flush: mvi a,? :The @ is modified to reflect if
H the buffer has been written into

bufwrtn equ $=-1

ora a :Test if written into

rz tNot written, all done

mvi a,dswrite

sta rwop+l

call prep ;Do the physical write

sta error 1Set up the error flag

ret

khkhkhkkhhkhhhhhhkhhrhddhhhkrhkhhhrhkrhkhhbhkkkkhhkrrhkhhaodthkhkhdhhkhhkhhhhikhd

* *
* Prep prepares to read/write the disk. Retries are attempted. *
* Upon entry, H&L must contain the read or write operation *
* address. *
* *
R R I 2 Y 2T 22 2222232223232 22232222 Az 2 222 2 2 ot h 2R &4
prep: call alt ;Check for alternate sectors

di :Reset interrupts

xra- a - ;Reset buffer written flag

sta pbufwrtn

mvi b,retries ;Maximum number of retries to attempt
retrylp:push b 1Save the retry count

mvi 1,d$sel2 ;Select drive

call Jjumpbuf

lhld alttrk ;Track number -> (hl)

ey a.h +Tagt for track zZero




ora

push
mvi
cz

pPop

mvi
call

1lhlad
mov
mov

nvi
call

ixi
nvi
call

rwop: mv i
call

pop
mvi
rnc
der
stc
mvi
rz
mov
cpi
inz
push
mvi
call
POpP
jmp

1

h
1,d%home
jumpbuf
b

1,4%strk
Jumpbuf

altsec
b,h
C,l

1,45ssec
Junmpbu f

b,buffer
1,d8gdma
jumpbuf

1,8
jumpbuf

b
a,d

b
a,Jffth

a,b
retries/2
retrylp
b
1l,d%home
Jumpbuf
b
retrylp

;Save track number

;:Restore track #

;iSector -> {(hl)

:Set the DMA address

;:Get operation address

;Restore the retry counter
;No error exit status
;Return no error

tUpdate the retry counter
iAssume retry count expired
;Error return

; Return sad news

:Try again
;S8ave retry count
;Home drive after (retries/2) errors

;Try again

khkkkhkkhhkhkkhhkdehkhkhhhkhhkkhbhkhhhkhkhkhkkhhkhkhrkhkhkhrrhkhkkhkhtithokhkhkhkhhidkdiddii

*

*

* Fill fills the buffer with a new sector from the disk. *

*

*
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£i11; call
re
1xi
1lxi
Ixi
call

l1da
ora
jz

lda
if

ora
jnz

1da
ora
jz
1hlad

flush

4, cpmdrv
h,bufdrv
b,5
movbyt

rdwy

a

fread
writtyp

nostand ne Y

a
fnaloc

unaloc
a
fwritin
cblock

:Flush buffer first
;Check for error
;Update the drive, track, and sector

sNumber of bytes to move
:Copy the data

;Test read write flag

:Skip write type check if reading
19 = alloe, 1 = dir, 2 = unalloc

;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




Xchg
lhld
mov

cmp
jnz
mov
cmp
inz
1xi
1da
cmp
jnz
ret

fnaloc: dcecr
jz
1hld
shld
lda
sta
mvi

sta
ret

awritin:xra
sta

else

sui
rz

endif

fwritin:lda
der
re

fread: mvi
sta
call
sta
ret

oblock H and old block address

a,d ;Compare old versus new

h

awritin iDifferent, clear unallocated writting mode
a,e

1

awritin

h, cpmdrv 1Test for different drive

unadrv

m

awritin :Drive is different, clear unallocated mode

:Unallocated write, do nothing...

a
awritin ;Do a directory write
;We are now doing an unallocated write
chlock ;Save current block number
oblock
cpmdrv ;Save drive that this block belongs to
unadrv
a,l :S5et unallocated write flag
unaloc
: and we do nothing about the write
a ;Clear unallocated writting mode
unaloc
;Po standard unallocated test
2 ;Test for an unallocated write
secsiz ;Check for 128 byte sectors
a
:No deblocking needed
a,dSread
rwoptl
prep ;Read the physical sector the buffer
error :Set the error status

kAt khkhhkhkhkdthkhkhhkrr AR A AKX KREARTXIRTIAIAX AR AR I I A AR bk hkhdhkkhhhrhhhhkhdkk

* *
* Jumpbuf, jumper are used to dispatch to a low level device *
* gubroutine. Jumper is called with the drive in (h) and the *
* routine number (see description above) in (l). It passes *
* along the {bc) and {(de) registers unaltered. Jumpbuf is *
¥ a call to jumper with the drive number f£rom bufdrv. *
* *
222 A ER A SRR S EEsERR R RA R RS EEsRERRRRRRRRRRRRRREREREEEEESEEEERESERSE
jumpbuf:1lda bufdrv ;Dispatceh with bufdrv for drive

mov h,a
jumper: push d

push b

push h

mov a,h :Logical drive into (a)

Ixi d,dsttab : ;DPrive specification pointer table
jumpl s mov c,a : ;Save logical in {c)

ldax d

moyv l.a



inx
ldax
mov
inx
mov
sub
jnc

inx
pop
mov
rlc
mov
mvi
dag
mov
inx
mov
mov
mov
pop
pop
pchl

ja

(IR B VI o Tia g o

umpl

o
@

L
2

o

AT p=yso Lde
NS

;Get a DST pointer in (hl)

;Logical in (a)
;Subtract from first entry in DST
;Keep scanning table till correct driver found

;Bump (hl) to point to start of dispatch table
tReal (hl) -> (de)

s:Move offset number into (a)

;Each entry is 2 bytes

;Make an offset

:{hl} = **Routine
;Pick up address of handler for selected
; function

1 {(hl) = *routine
;Logical in {a)
:Restore saved registers

EREREFREREEFRRIRN TR RT TR ARFTAAN A A AT Ak Tk ko khkhdkhkhkhhkbdhhkhhrkhkhkhrrithbhkhkihk

¥ *
* Check for alternate sectors in bad sector table. If an *
* alternate sector is found replace alttrk and altsec with *
* new sector number else pass along unaltered. *
* *
* *

ThEAk kX hkhhkkhkhkhkhkhkhkhbhtrhbhkhkhkhbhrhhbhbrhhrdhdhhhbhdhdd bbbk ddhbhkhbdhdbdihkihk

alt: lxi
lda
mov

all: xchg
l1hld
xchg
mnov
cmp
jnz
mov
cmp
jnz
1hid
shld
lhld
shld
ret

alt2: push
mov
cmp
jnz
inx
lda
cmp
Jnz
inx
l1da
cmp
jnz
inx
lda
cmp
jnz

h,badmap
bufdrv
C'a

badptr

a,d

h

alt2
a,e

1

alt2
buftrk
alttrk
bufsec
altsec

buftrk+l
m
altmis
h
bufsec
m
altmis

;: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

:8till more

;Still more
;N0 alternate sector s use selected sector

;Save current bad map entry address
iMove drive into {a)

;Check if drive in table matches
;:Does not match skip this entry
;Point to LSB of alternate track
;Pick up LSB of buffer track

:Point to MSB alternate track
;Pick up MSB of buffer track

:Point to LSB of alternate sector
:Pick up LSB of buffer sector




inx h ;Point to MSB of alternate sector

1lda bufsec+l :Pick up MSB of buffer sector
cmp m
inz altmis ;Found an alternate sector
inx h ;Point to real info on the alternate sector
1xi d,alttrk
xchg 1MOVLOP (de) = source, (hl) = dest
rush b
1xi b,4
call movbyt iMove alternate sector info in correct place
popP b
pop b
ret
altmis: pop h ;Current alternate did not match
1xi 4,9 ;Bump pointer by the length of an entry
dad d
jmp all ;Loop for more
A A A A S A A R AL RS R AT R E TR A R LSRR R R R R R XXX RERR R RS R L LR L 3 4
* *
* Mover moves 128 bytes of data. Source pointer in DE, Dest *
* pointer in HL. *
* *

LA R R AL S A LA S SRR SRS RS RS S SRS EERRRRSERRRESEREEERERER SRR SR E R

movl2B8: 1xi b,128 ;Length of transfer
movbyt: Xra a ;Check if host processor is a 280
adi 3
jpo z88mov ;:Yes, Its a 2B3 so use block move
m3933: lIdax d iGet a byte of source
mov m,a ;Move it
inx d ; Bump peointers
inx h
dex b :Update counter
mov a,b ;Test for end
ora c
jnz m3380
ret
z83mov: xchg ;Source in (hl), Destination in (de)
dw gbidedh ;1dir
xchg
ret

khkhkkhkhkkhkhkhhkhhkhkkhkhkhkhkhkkhtdhhkhhbhhkhhhdhhkhkhhhbhhhhhhdhhhhbhhkhkorokhks

* *
* Return DPH pointer. Enter with (de) with DPH base address *
* and (a) with logical drive number. Returns with DPH address *
* in (hl). *
* *
kYhkhkhkhhhkhkdbhhkhkhhhhkhbhhhodhhhhkhhkbhkhhhhkhbhkhhhhhkrhkhdhhhhhhkkhrhhdhirhkiiis

retdph mov
mvi
dad
dad
dad
dad
dad
ret

,a :Move logical drive into (1)
2

!

;Multiply by 16 (size of DPH)

(¢ = g i~ s g

;{hl) = pointer to DPH

EERREEXAXEREXARATIRAEARRAA XA A RN A XA A A A A kA bbb bbbk oAk hrb kAt hdd
* *®

* Utility routine to output the message pointed at by (hil) *



terminated with a null.
* *

Ahkhkkhkhkhkhkhkhkkhhhbhhrhthhkhhdbhhkhhhkhkdbhhhhbhkhrdohrhkhkhkrhhbhkdhbkhkhdh kb hkdhrkk

message :mov a,m :Get a character of the message
inx h ;Bump text pointer
ora a ;Test for end
rz ;Return if done
push h ;Save pointer to text
mov c,a 1Output character in C
call cout ;Output the character
pop h ;Restore the pointer
jmp message :Continue until null reached

2 R R X s R LA S SRR R E RS EELR RS S R R RS AR s RERSEREREE R R RS EREEREREESSSESS

* *
* The following code is for the Diskus Hard disk *
* 4

Ahkkkhhkkkkhkhkhkkkddhkkkhkhkhkhkkkkhdhdhbhbhkhhkhkrihkhkhhhdbhhkhhbhhhdrhohkhhrkdohdrhhhdd

if hdca ne 9 ;Want HDC3 or 4 contreoller included ?
hdorg equ 58h ;Hard Disk Controller origin
hdstat equ hdorg :Digk Status |
hdentl equ hdorg ;Disk Control |
hdresit equ hdorg+l ;Disk Results |
hdcmnd  equ hdorg+1 :Disk Commands
hdskomp equ hdorg+2 ;Seek complete clear port (on HDC4)
hdfunc equ hdorg+2 ;Function port
hddata egu hdorg+3 ;Data port
: Status port (54)
tkzero equ Elh ;1 Track zero
opdone equ 22h :Operation done
complt equ d4h ;Seek complete
tmout equ #8h :Time out
wfault equ 1%h :Write fault
drvrdy egqu 25h :Drive ready
index 2dqu 4@h :Delta index
; Control port {54)
hdfren equ @1h ;Enable external drivers
hdrun equ d2h :Enable controllers state machine
hdclok equ B4h ;Clock source control bit, high = disk
hdwprt equ @8n ;Write protect a drive
: Result port (51)
retry equ @2h ;Retry flag

bt

Command port (51)

idbuff .equ ;Initialize data buffer pointer

5]
rsect equ 1 ; Read sector
wsect ecu 5 :Write sector -
8

isbuff equ ;Initialize header buffer pointer

-

Function port (52)

pstep equ . B4h ' .3Step kit
nstep egu @ffh-pstep :Step bit mask
null egu dfch ;Null command



; Misc constants

hdrlen equ
seclen equ

4
512

;Sector header length
;Sector data length

LA A AR RS AR R R R RS S RSt t AR s R R AR RS SEEE RS SRS R T ]

*

*

* Device Specification Table for HDCA contreoller driver *

*

*

kkkkkhkkkkhkhkhkhkhkkhkkhkhkdkhkhkhkkhkhkrdkdkhhikdbbhkkkr kb hhkkkxhhkhrhkhkhhhkkk

hddst: db
dw
dw
dw
aw
dw
adw
dw
dw
dw
aw
dw

hdwarms: call
Xra
1xi
push
sta
inr
push
call
mvi
call
hdwrld: pop
pop
inr
sta
cpi
rz
inr
inr
shld
push
push
hdwrrd: 1lxi
hdwr: push
call
pop
jnc
der
jnz
stc
ret

hdtran: mov
mov
inx
ret

hdldrv: sta
call
mov
sta
call
mov

maxhd*hdlog

hdwarm
hdtran
hdldrv
hddrv
hdhome
hdseek
hdsec
hddma
hdread
hdwrite
nobad

divlog
a

h, ccp—-2@dh
h

head

a

pPsw
hdd2
c,d
hdhome
PswW

h

a
hdsect
13

h

h
hdadd
h

psw

D, retries*1885h+9d

b
hdread
b
hdwrld
b
hdwr

el
ng

hdcur
divlog
a,c
hddisk
hdptr
a,m

;Number of logical drives
stWarm boot

:Sector translation
sFirst time select
1General select

sHome current selected drive
:Seek to selected track
:Select sector

;Set DMA address

1Read a sector

;Write a sector

;No bad sector map

:Get physical drive number in {c)
sInitial DMA address
Select head zero

1 -> {a)

;Save first sector - 1
1Select drive

LT T

;Home the drive
;Restore sector
;Restore DMA address

:Past BDOS ?
;Yes, all done
:Update DMA address

sRetry counter
;:Save the retry count
tRead the sector

iTest for error

:Update the error count

;Keep trying if not too many errors
;Error flag

;Sector translation is handled via
; physical sector header skewwing

1Save logical disk
;Divide by logical disks per drive

;Save new physical drive
;Get track pointers
+Gat current track




hdtdel:

hdinxdl:

hdindx2:

hdlz2:

dcre:

divlog:
divlx:

inr
inz
ori
out
mvi,
outc
mvi
1xi
dcx
mowv
ora
cz

jz

in

ani
jnz

if
1xi
mvi
in
ana
mnov
in
ana
cmp
jz
inx
in
ana
cmp
jnz

if
dad
endif

if
Xra
mov
rar
mov
mov
rar
mov
dad
endif

shld
endif

call

lda
Ixi
mvi
jmp

der
ret

mvi
sul
re

inr
Jmp

a
hdl2

nall

hd func
a,hdfrent+hdclok
hdcntl

c,239

h,9

h

a,h

1

derc

zret

hdstat

drvrdy

hdtdel

not fujitsu
h,d
c,index
hdstat
fa

b,a
hdstat
c

b
hdinxdl
h
hdstat
c

b
hdindx2

ml g
h

u

settle

hdhome

hdcur
d,dphhdd
c,3
retdph

c
c,d
hdlog

C
divlx

;Check if -1
iNope, allready accessed
iSelect 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 index returns to
H previcus state

;Memorex Mld's have 40 ms head settle
sHL*2

;Shugart M26's have 34 ms head settle
tHL/2 + HL (same as HL*1.5)

;Save the count for timeout delay

;Load logical drive
:Start of hard disk DPH's
;Hard disk sector size eqguals 512 bytes

sConditional decrement C routine



hddrv: sta
call
hdd2: mov
sta
ori
out
mvi
out
ret

hdhome: call
mvi
in
ani
rz

if
hdstepo:in
ani
jz
mvi
stc
call
jmp

alse

Xxra
jmp
endif

if
hddelay:1hld
deloop: dcx
mov
ora
inx
dex
jnz
rat 77

endif

hdseek: call
mov
mowv

mov, '

sub
rz. -
cme
ic
cma
inr
if
hdtrk2: jmp -
else
hdtrk2: call
jmp
endif

accok: mov
call
sloop: ani
out
ori
out

hdcur

divlog ;Get the physical drive #
a,c

hddisk :Select the drive

null

hdfunc

a,hdfrent+hdrunthdclok+hdwprt iWrite protect
hdcntl

hdptr :Get track pointer

m, & :8et track to zero
hdstat 1Test status

tkzero sAt track gzero ?2

not fujitsu
hdstat
tkzero
hddelay

a,l

agcok
hdstepo

a
accok

not fujitsu
settle

h

a,h

1

h

h

deloop

hdptr

e,n .
m,c
F- T =]
c

hdtrk2

a
fujitsu
accok

accok
hddelay

b,a
build
nstep
hd func
pstep
hd func

:Yes

:Test status
;AL track zero ?

;Take one step out

:Get hddelay
;Wait 20ms

;Get pointer to current track
;Get current track

;Update the track

iNeed to seek at all ?

»

:Get carry into direction

;Prep for build

;Get step pulse low
;Output low step line
:iSet step line high
Output high ster line




hddma:

wsdone:

hdsec:

getspt:

hdsec:

getspt:

divspt:
divsx:

hdread:

dcr b

jnz sloop
jmp wsdone
aov h,b
mov 1l,c
shid hdadd
ret

in hdstat
ani complt
jz wsdone
in hdskomp
ret

if m26
mvi a,Plth
ana C

cz getspt
sta hdsect
mvi a,dedh
ana c

rlc

rlc

rlc

sta head
mvi a,hdspt
ret

else

mov a,c
call divspt
adi hdspt
ana a

oz - - getspt
sta hdsect
mov - - ajo -
sta head
mvi - ayhdspt
dcr c

ret U
mvi xory ]

sui hdspt
roc S

inr c

jmp - divsx
endif

call | hdprep
rc - -

Xra a
out - . hdecmnd

cma

out hddata
out hddata
mvi a,rsect
out hdcmnd
call process

re

Xra -a

out hdcmnd

mvi b,seclen/4

1hla ‘hdadd

;Update repeat count
;Keep going the required # of tracks

185ave the DMA address

;Wait for seek complete to finish

;Clear sdone bit on an HDCA4

;For compatibility with Cbios revs.

;7 2.3 and 2.4

:Mask in sector number {@-31)
sTranslate sector & to sector 32
;Save translated sector number (1-32)
;Get the head number

r8ave the head number

:Read sector command




in
in

rtloop: in
mov
inx
in
mov
inx
in
mowv
inx
in
mowv
inx
dcr
inz
ret

hdwrite:call
rc
Xra
out
lhld
mvi

wtloop: mov
out
inx
Rov
out
inx
mov
out
inx
mov
out
inx
der
inz
mvi
out
call
re
mwvi
ana
stc
rz
xra
ret

process:in
" mov
ani
jz
mvi
out
in
ani
stc
rnz
in
ani
stc
rngz
Xra
ret

hddata
hddata
hddata iMove four bytes
m, a

h
hddata
m,a

h
hddata
m,a

h
hddata
m,a

h

b
rtlocop

hdprep ;Prepare header

a

hdcmnd
hdadd
b.seclen/4
a,m ;Move 4 bytes
hddata

h

a,m
hddata

h

a,m
hddata

h

a,m
hddata

h

b

wtloop
a,wsect ;Issue write sector command
hdcmnd
process

a,wfault
b

hdstat s1Wait for command to finish
b.a - : ) . . )
opdone

process

a,hdfrenthdrunt+hdclok :Write protect

hdcntl oo

hdstat

tmout tTimed out ?

hdreslt _
retry ;Any retries ?



hdprep: in hdstat
ani drvrdy
stc
rnz
mvi a,isbuff sInitialize pointer
out hdcmnd
call build
ori dch
out hdfunc
1da head
out hddata ;Form head byte
call hdptr ;Get pointer to current drives track
mov a,m ;Form track byte
out hddata
ana a
mv i b, 8%h
iz zkey
mvi b,
zkey: lda hdsect ;Form sector byte
out hddata
mov a,b
out hddata
mvi a,hdfrenthdrun+hdclok ;Write protect
out hdcntl
mvi a,hdfren+hdrunthdclok+hdwprt ;Write protect
out hdcntl
Xra a
ret
hdptr: 1lhld hddisk :Get a pointer to the current drives
mvi h,d : track position
xchg
1xi h,hdtrak
dad a
ret
build: 1lda head ;Build a controller command byte
ral
ral
ral
ral
Ixi h,hddisk
ora m
xri d£dh
ret
hdcur: db ] ;Current logical disk
hdadd: dw 5 ;DMA address
hddisk: db %] ;Current physical disk number
head: db ] ;Current physical head number
hdsect: db 5] ;Current physical sector number
hdtrak: db @ffh ;Track pointer for each drive
db Jffh ;All drive default to an uncalibrated
db Pffh _ : state (ff)
db @ffh
settle: dw %] :Time delay constant for head settle

endif

Thkkdkhkhkhdhrkddkhkdhkdhdddhdhkdhkddhkddbhrkdddhkhhrkddhrirhkohkhhhdkdhbokhdhkkddkidr

*

*
*
*

*

The following equates relate the Morrow Designs 2D/B
controller. If the controller is non standard {(JF83901)
only the FDORIG equate need be changed.

* % *




*

FhhkdhhkhkhkhkhkkhhhhkhddhbhdTrehhRbkERERAERTERELAAARFRRIRAAIE R TR AR KR A kK

fdorig
fdbroot
fdcin
fdcout
fdhome
fdseek
fdsec
fddma
fdread
fdwrite
fdsel
fdtstat
fdstat
fderr
fdden
fdside
fdram
dblsid
io
dreg
cmdreg
clremd

if

equ
egu
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
egu
equ
equ

maxfd ne &
JE£8QJH
fdorig+40h
fdorig+@3h
fdorig+@oh
fdorig+2oh
fdorig+8ch
fdorig+dfh
fdorig+l2h
fdorig+15h
fdorig+18h
fdorig+1bh
fdorig+21lh
fdorig+27h
£dorig+2ah
fdorig+2dh
fdorig+36h
fdorig+400%h
20h
fdorig+3£8h
io+l

io+4d

aash

;Include Discus 2D ?
;0rigin of Disk Jockey PROM
:Disk Jockey 2D initialization

:Disk Jockey 2D character input routine
;:Disk Jockey 2D character output routine

:Disk Jockey 2D track zero seek
;Disk Jockey 2D track seek routine
:Disk Jockey 2D set sector routine
:1Disk Jockey 2D set DMA address
;:Disk Jockey 2D read routine

;:Disk Jockey 2D write routine

;Disk Jockey 2D select drive routine

;:Disk Jockey 2D terminal status routine

;Disk Jockey 2D status routine
tDisk Jockey 2D error, flash led
;Disk Jockey 2D set density routine
;Disk Jockey 2D set side routine
:Disk Jockey 2D RAM address

;Side bit from controller

;Start of I/0 registers

EEXIERARATREAIERAKTAIT KRR AT KRERE AR AT KRR AR A A XAk AT AR AT AR AA X RA ARk FhrkAkhkhkhkkkxXx

*

*

* Device Specification Table for the Disk Jockey 20L/B *

*

*

hhhkkkkhkhkhhkhkhkhhkkhkkhkkhthhhhhhkkrhkhhhhhkhhhhhdthhhkhhhhkhhkhchbkhrhktihkkhid

fddst:

db
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw
dw

max fd
fdwarm
fdtran
fdldrv
fdgel?2
fdlhome
fdseek
fdssec
fdadma
fdread
fdwrite
nobad

;Number of logical drives
:Warm boot

;Sector translation
;Select drive 1

;Select drive 2

;Home drive

:Seek to specified track
:S5et sector

;Set DMA address

;Read a sector

s:Write a sector

:No bad sector map

ARERERKRAEEREEAEEREA R AR A AERARRAN AR TARIF AR AR AN AT ERAR R AR R AR I IR AR AR >

*

* Floppy disk warm boot loader
*

*
*
*

kkkkkAhkhkhkkkhkhhkhkhkkkhkhkdhhkhkhkhrhhrhhhkrhhhhkhkhkhkhkhkhhhkhkhkhhhkhkkihkkhkthbhhhkihkiy

fdwarms:

wrmfail:

mov
call
mvi
call
call
je

mvi
sta
1xi
shlad

c,a
fdsel
c,d
fdside
fdhome
wrmfail

a,5-2
newsec
h,ccp-1ddn
newdma

1Select drive A

- ;8elect side O

;Track @, single density
;Loop 1if error

sThe next block of code re—initializes
H the warm boot loader for track @
;Initialize the sector to read - 2
:First revolution DMA - 10@h

+Load all of track &




tOboot: mvi
newsec equ
inr
inr
cpi
jc
inz
suil
1xi
shld
nowrap: sta
mov
call
1xi
newdma edu
1xi
dad
nowrp: shld
mov
mov
call
1xi
wrmfred:push
call
call
pop
jne
dcr
jnz
jmp

:Load track 1,

tlboots mvi
call
1xi
1xi
call
1xi

1xd -
call

1xi
1xi
1xi

Wrmcpy: mov
stax
inx
inx
dcx
mov.
ora
inz

Ixi
1xi
call

Xra
ret

wrmread :; push
call

FPOopP

sector 1,

wrmread

h, cep=-88h
newdma
newsec
c,a

fdsec

h, ccp-140h
$=2

d, l188h

d

newdma
b,h

c,1

fddma

b,retries*10gh+0

b
fdseek
fdread
b
t&dboot
b
wrmfred
fderr

a,l

fdseek

b, coeptbddh
d,18*10dh+1
wrmread
b,ccpt@fddh
d,18*190h+3

b, 33360
d,ccpt+l398h
h,ccp+d £83h

. wrmepy

b, ceptdfdh
d,18*%106nh+2
wrmread

a

fddma

sector 3 (partial),

;First sector - 2

;Update sector #

:Size of track in sectors + 1

:8kip if not at end of track

;Done with this track
iBack up to sector 6

iMemory address of sector - 1#dh

:S5ave the updated sector #

;13et up the sector

sMemory address ©of sector - 18dh

:Update DHA address

:Save the updated DMA address

;Set up the new DMA address
sMaximnum # of errors, track

;Set up the proper track
tRead the sector

;Continue if no error

;Keep trying if error

:Too many errors, flash the

sTrack 1

;Address for sector 1
:Retry count + sector 1

;Address for sector 2

- sRetry count + sector 3

*

.:Size of partial sector

rAddress for sector 3
:Address of sector 3

;Get a byte and

-3 save it

:Bump pointers

sBump counter
:Check if done °

R if not,. loop

:Address for sector 2
;Retry count + sector 2

;Clear error indicator

iSet DMA address

sector 2 (1@24

light

byte sectors)



call fdsec ;:S5et sector

wrmfrd: push b ;Save error count

call fdread :Read a sector

Jjc wrmerr ;Do retry stuff on error

call fdstat ;Sector size must be 1d24 bytes

ani Pch :Mask length bits

sui gch ;Carry (error) will be set if < @cdh
WIrmerr: pop b ;Fetch retry count

rnc :Return if no error

decr b ;Bump error count

jnz wrmfrd

jmp fderr :Error, flash the light
fdtran: inx b

push a ;Save table address

push b ;1 S5ave sector #

call fdget ;Get DPH for current drive

1xi 4,16 ;Load DPH pointer

dad d

mov a,m

inx h

mowv h,m

mov l,a

nov a,m :Get # of CP/M sectors/track

ora a ;Clear carry

rar ;Divide by two

sub c ;Subtract sector number

push psw ;Save adjusted sector

jm sidetwo
sidea: pop pPsw :Discard adjusted sector

pop b ;Restore sector requested

pop d ;Restore address of xlt table
sideone:xchg ;hl <~ &(translation table)

dad b ;1bc = offset into table

mov 1,m thl <~ physical sector

mvi h,2

ret
sidetwo:call fdgsid :Check out number of sides

jz sidea ;Single sided

pop pSwW ;Retrieve adjusted sector

poep b

cma 1Make sector request positive

inr a

mov c,a ;Make new sector the requested sector

pop d

call sideone

mvi a,83nh ;S8ide two bit

ora h H and sector

mov h,a

ret
fdldrv: sta fdlog ;Save logical drive

mov c,a ;Save drive #

mvi a,d . ;Have the floppies been accessed yet ?
flopflg equ $-1

ana a

inz flopok

mvi b,17 :Floppies havn't been accessed

Ixi h, fdboot ;Check if 2D controller is installed

avi a, ( jmp}
clopp: cmp m rMust have 17 jumps

inz zret

inx h

inx h



flopok:

sideock:

inz
1xi
1xi
1xi
call
mvi
sta
mvi
sta
mvi
sta

call
lda
mov
call
call
1xi
shld
inx
shld
Xra
sta
call
je
call
sta
ani
push
rar
1xi
mov
mvi
dad
Push
call
pop
1xi
call
1xi
dad
push
call
1da
ani
mov
1xi
jz
1xi
xchg
Pop
pop
ral
ral
mov
mvi
dad
xchg
mov
inx
mov
1xi
dad
mov

clopp

d, fdinit
h, fdorig+7e2h

b, 39
movbyt
a,dffh
dreg

a,clremd

cmdreg
a,l

flopflg

flush
fdlog
c,a
fdsel

fdlhome

h, X

truesec

h

cpmtrk

a

rdwr
£fill
z1at

fdstat

fdldst
foh

PsSwW

ComIToaogd

-

- 0w W

LSO

%]

et
+
Lr}

dget

movbyt
d,8

d
h

fdgsid
fdldst
dblsid
m,a

d,dpbl28s

sideok

d,dpbl28d

d

psw

ovoTao

noLygoH

L

oW

- =

T i

g

;Initialization segquence
;:Load address

;Byte count

;Load controller RAM
;Start 1791

;1791 reset
;Set 2D initialized flag

;Flush buffer since we are using it
;8elect new drive

;Recalibrate the drive
18elect sector 1 of track 2

:Make sure we are doing a read

;Fill in buffer with sector
;Test for error return

;Cet status on current drive
;8ave drive status

;Mask in sector size bits
;Used to select a DPB

;Table of XLT addresses

:Save pointer to proper XLT
:Get pointer to proper DPH

:Copy XLT pointer into DPH

;0ffset to DPB pointer in DPH
;HL <- &DPH.DPB

;Get pointer to side flag table entry
:Get drive status

;Check deouble sided bit

;Save sides flag

;Base for single sided DPR's

;Base of double sided DPB's

; (HL) -» DPB base, (DE) =-> &DPH.DPB
;0ffset to correct DPB

sMake &, 18, 28, 30
iMake offset

;{hl) is now a DPB pointer
sPut proper DPB address in DPH.DPB

;O0ffset to DPB.SIZ

;Fetch sector size code

inx h
dcr b



fdget: 1lda fdlog :Return proper DPH

® 1xi d,dphfdg ®
Jjmp retdph
® fdsel2: sta fdlog ®
mov c,a
Sjmp fdsel
@ @
fdlhome:mvi c,d ;Select side O
call fdside
® jmp fdhome ;Do actual home @
fdssec: push b ;:Save sector number
o mov a,b :Check side select bit @
rlc ;Move high bit to bit zero
ani i
® mov c,a o
call fdside ;Call select side ¥ = side A, 1 = Side B
pop b
® jmp fdsec @
fdgsid: 1xi h, £fdlsid :8ide flag table
¢ lda fdlog ;Drive number o
push 4
mov e,a :Make offset
@ mvi 4,00 L]
dad d ;O0ffset to proper entry
pop 4a ‘
® mov a,m ;S5et up flags ®
ora a |
ret |
® L | e ®
fdinit: dw g ;Initialization bytes loaded onto 2D/B .
dw 18@dh :Head loaded timeout
® dw a ;DMA address ®
db g ;iDouble sided flag
db %) :Read header flag
o db g7eh ;Drive select constant 9o
db 5} ;Drive number
db 8 ;Current disk
® db & :Head loaded flag 9
db 9 ;:Drive @ parameters
db Bffh ;Drive @ track address
® db 9 ;:Drive 1 parameters @
db Gffh ;Drive 1 track address
db 9 :Drive 2 parameters
® db 2ffh sDrive 2 track address 9
db 9 ;Drive 3 parameters
db dffh :Drive 3 track address
o db 9 ;Current parameters @
db ] :8ide desired
db 1 :Sector desired
® db ) :Track desired ®
db - 4 ;Header image, track
® db & ;Sector ®
db g ;Side
db 9] 1Sector
@ dw 3 ;CRC o
falog: db g
o fdldst: db g ;Floppy drive status byte @
£fdlsid: rept maxfd
® db Gffh ;Double sided flag @ = single, 1 = double o

endm



endif

if (maxfd ne ) or (maxdm ne 3)
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* *
¥ X1lts is a table of address that point to each of the xlt *
* tables for each sector size. *
& *
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Xlts: dw x1t128 1 X1t for 128 byte sectors
dw x1t256 1 X1t for 256 byte sectors
dw x1t512 ; X1t for 512 byte sectors
dw x1t124 ; X1t for 1824 byte sectors

LA S &R RS2 RE LR SRR RSS2 RRRRRL R SRR RS RERERRR R X 2]

*
* X1t tables (sector skew tables) for CP/M 2.0. These tables *
* define the sector translation that occurs when mapping CP/M *
* sectors to physical sectors on the disk. There is one skew *
* table for each of the possible sector sizes. Currently the *
* tables are located on track @ sectors © and 8. They are *
* loaded into memory in the Cbios ram by the cold boot routine. *
* W
* *

khkhkkhkhhkhhkhkhhkhkhkhhkhkhhkhkhhkhbhbhbdhbrhhhkhhdbhhhhkhrbhkhkhhhhkhhh bk hkhkiit*t

x1t128: db 9
db 1,7,13,19,25
db 5,11,17,23
db 3,9,15,21
db 2,8,14,20,26
db 6,12,18, 24
db 4,10,16,22
x1t256: db 3
db 1,2,19,28,37,38
db 3,4,21,22,39,40
db 5,6,23,24,41,42
db 7,8,25,26,43,44
db 9,19,27,28,45, 46
ab 11,12,29,398,47,48
db 13,14,31,32,49,58
ab i5,16,33,34,51,52
3b 17,18, 35, 36
x1t512: db 2
db 1,2,3,4,17,18,19, 20
db 33,34, 35, 36, 49,58, 51, 52
ab 5,6,7,8,21,22,23,24
ab 37,38, 39,48, 53,54,55,56
db 9,1@,11,12, 25, 26, 27,28
ab 41,42,43,44,57,58,59, 60
3b 13,14,15,16,29, 38,31, 32
db -  45,46,47,48 o
x1tl24: db %)
db 1,2,3,4,5,6,7,8
db 25,26,27,28,29,3@,31,32
db 49,59,51,52,53,54,55,56
db 9,106,11,12,13,14,15,16
ab 33, 34,35, 36, 37,38, 39,48
db 57,58,59,60,61,62,63,64
db 17,18,19, 28, 21,22,23,24
ab 41,42,43,44,45,46,47,48



* *
* Each of the following tables describes a diskette with the *
* specified characteristics. *
* *
* *

hkkkdeh Ak hk kA A kI kAR A A AR I AT A TR Rk hdh kbbb hhhhhhrdrhhhthkk
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* *
* The following DPB defines a diskette for 128 byte sectors, *
* single density, and single sided. *
* *

EhkkkhkAhkkhkthAdrhkhkhhhrhhhbhktthhhbhhhkdhhbhkbhkhhhdhkbhhbhbhkhkdrhbihkhkxkkihkhhiix

dpbl28s:dw 26 :CP/M sectorsg/track

db 3 s BSH

db 7 sBLM

db %) 1 EXM

dw 242 :DSM

dw 63 ; DRM

db Bcdh :ALG

db & sALL

Aw 16 ;CKS

dw 2 s OFF

db 1 1128 byte sectors
Fhhkhkhkhkithkhhkhk bkt hbhkhhkhhhhbt itk rdrhkbhddrohkthhrhhhhkdkd ks
* *
* The following DPB defines a diskette for 256 byte sectors, *
* double density, and single sided. ¥
* *

i A2 AR AR SR AL SR SR RS RE SRS ERR SR SRR RRSRT SRR EREEEE LRSS E R

dpb256s:dw 52 :CP/M sectors/track

db 4 :BSH

db 15 s BLM

db 1 s EXM

dw 242 : DSM

dw 127 ;s DRM

db godh +ALD

db 2] ; ALl

dw 32 : CKS

dw 2 :OFF

db 2 ;250 byte sectors
ERAET I A A EA LT A b A bh bbbkt hbhhbhdbihdbhhkhdhhbdhhhhaobhbhkhihbrhi ik
* *
* The following DPB defines a diskette as 512 byte sectors, *
* double density, and single sided. *
* *

kAR REERAR Ak kA khkhkhkhkdhhhhhkhhhkdhhrhkdbhhhhhhkhohhhkhhkhhohkhhhkdkhhktkhhd

dpb512g:dw 60 ;CP/M sectors/track
ab 4 ;BSH
db - -15 . :BLM
db @ s EXM
dw 289 ; DSM
daw 127 : DRM
db Fcdh ;ALO
db 6] sALL
dw 32 : CKS
dw 2 _ : OFF
db 3 ;512 byte sectors

hkhkhhkhhkhkhkhk TRkt hkhhkhhkhhkhhhhhhhhrk kR EkrkAkhkhkrhkthRkhkhkA kbt dhkdrhkhhkdkihk
* *



* The following DPB defines a diskette as 1l¥24 byte sectors, *

* double density, and single sided. *
* ¥

kkkdkkhkhkhkkkdhikhkhkhkihdhhkkdkhkdhdhkhdhhddhdkrtdh ke hkrbdhhhhhrdiddn

dpld24s:dw 64 :CP/M sectors/track

db 4 : BSH

db 15 ;BLM

db ¢ ; EXM

dw 299 ; DEM

dw 127 : DRM

db Bodh ; ALG

db B ;ALlL

dw 32 : CKS

dw 2 ;s OFF

db 4 ;1924 byte sectors
AR A RERERKEA AR R R TR R R TR T A AR A A AR R ET AR AT AR AR AAXT AR TR T T AR AT A I RA AR AR X KX
%* ®
* The following DPB defines a diskette for 128 byte sectors, *
* single density, and double sided. *
* *

khkhkkdkdhkhdhkhkhbddbhhdbhrbdddbhbhohkrhbhhbhbhkhkhhhhrhhhkhrdhhkhrhkhrhhbhrkdhrdrxhdhkrhik

dpbl28d:4w 52 :CP/M sectors/track

db 4 s BSH

db 15 : BLM

db 1l s EXHM

dw 242 ; DSM

Aw 127 ; DRM

db Acdh ;ALG

db g ;ALL

dw 32 1 CKS

dw 2 ; OFF

db 1l 1128 byte sectors
KR EEERKEAREREKREERRERREARRRERERRE AR X R AR AR A AR A ARk Rk hhkhhhkkhhkitrihk
* ¥
* The following DPB defines a diskette as 256 byte sectors, *
* double density, and double sided. *
¥ x*

hAhkkhkhhhkhkhkhkhkhhhhkhkhhhkhkhkhhkhhkhbhbhhhhhhhkk kb hhkkbhhhhhhbhhbhhhhkhhkbhhthih

dpb256d:dw 194 ;CP/M sectors/track

db 4 s BSH

db - 15 s BLM

db J ; EXM

dw 486 : DSM

aw 255 : DRM

db gfgh ;ALD

db 3 ;ALL

aw 64 ;s CKS

dw 2 ;s OFF

db 2 ;256 byte sectors
AR AR S S L E L AL R L ERE RS SRRl SRR RS SRR RR RS REEEEREEREESERESEE SRS,
* *
* The following DPB defines a diskette as 512 byte sectors, *
* double density, and double sided. *
* *

N I I I T I I S T I I T I T I I T I I T I T I I T I

dpb512d:dw 120 ;CP/M sectors/track
db 4 :BSH
db 15 ; BLM

db g ;1 BEXM



aw 561 ;1 DEM

dw 255 ;s DRM

db J£dh sALD

db %) ;ALL

dw 64 s CKS

Adw 2 ;OFF

db 3 :512 byte sectors
kAT bhhbhkhkhkhdhdhrhrbhhhrdarhd kiRt dER2RI AT R AR AR AR IR XA AR T XA S X4 %
* *
* The following DPB defines a diskette as 1d24 byte sectors, *
* double density, and double sided. *
* *

2 S RS AR RS S SRR SR AR R SRR SRR R ERRER RS SER AR RS SRR RN AR RS LR R

dpl@24d:dw 128 ;CP/M sectors/track
db 4 :BSH
db 15 ; BLM
db J ; BXM
dw 599 ; DSM
aw 255 ; DRM
db Afdh ;ALD
db %] sALl
aw 64 ; CKS
dw 2 :OFF
db 4 ;1824 byte sectors
endif

kkdhhkkwrhkhkIXAhRkhrA Rk hkrhhkhhrdhkhhhrhdhkhbhhhhkbhihhhdhbhdhhdbhkrhkhadhdhdhhix

* *
* The following equates relate the Morrow Designs DJDMA *
* controller. *
* *

kR ERREARIETARETE R AR T LR T IR A AT A Ak kb hhhhbhkhbhkhbhhkkhhhohkbhdbhbbhbhkhhhhkkhhi

if {maxdm ne J) or {maxmf ne J)
dmchan equ 56h ;Default channel address
dmkick equ Fefh :Kick 1I/0 port address
rdsect equ 2dh ;iRead sector command
wrsect egu 21h iWrite a sector command
gstat aqu 22h :Get drive status
dmsdma equ 23h ;Set DMA address
intrge egqu 24h 1S5et Interrupt request
dmhaltc equ 25h ;Halt command
bracha equ 26h :Channel branch
setcha equ 27h ;Set channel address
setcre  equ 28n ;S5et CRC retry count
rdtrck egu 29h sRead track command
wrtrck equ 2ah iWrite track command
serout equ 2bh :Serial ouput through bit banger serial port
senabl egu 2ch ;Enable serial input
trksiz equ 2dh ;Set number of tracks
setlog equ 2eh ;:Set legical drives
readm eqgu Gadh ;Read from contrecller memory
writem equ Jalh ;Write to controller memory
dmfstp equ 3*341/10 :Fast stepping rate constant is 3 ms * 34,1
dmfset equ 15*%341/13 - jFast settling rate constant is 15 ms * 34.1
n$dubl equ 8dnh ;Double density
n$2side equ 4Ph 12 sided drive
serin egu B3eh ;Address of serial input data, (status - 1)
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*

*

¥*

* Device Specification Table for the Disk Jockey DMA floppy *
*

I Y T R R PR SR TEEET SRR RS LSRRI RS S SRS S S22 R R R R R R SRS E R SRR RS

if
dmdgts: db
dw
dw
aw
dw
aw
dw
aw
dw
Adw
dw
aw

dmtrck equ

dmwarm: call
1xi
mvi
inx
mvi
inx
mvi
inx
mvi

dmwbad: 1xi
call
1da
ani
jz
1xi
1lxi
Ixi
call
Xra
ret

dmwchn: db
aw
ab
db
db
db
db
dw
db
dmwst: db
db
dw
db
db
db
db
db
dw
db
db
db
dw
db

maxdm ne @
maxdm
dmwarm
dmtran
dmldrv
dmselr
dmhome
dnmseek
drmssec
dmdma
dmread
dmwrite
nobad

22*%128

dmselr
h,dmchan
m, bracha
h

m, { lLow dmwchn)

h

m, (high dmwchn)

h

m,d
h,dmwend-1
docmd
dmwst

44h

drawbad

b, 3880
d,buffer
h,ceptl3689h
movbyt

a

dmsdma
ccp-512

14}

rdtrck

3

B

2

dmwsec

D

6}

dmsdma
ccptdmtrek
g

rdtrck

1

a

a
dmwsec+26

.2

]
dmsdma
buffer
@

s:Number of logical drives
Warm boot

;Sector translation
:Select drive 1

18elect drive 2

:Home drive

;Seek to specified track
;5et sector

;Set DMA address

;Read a sector

s;Write a sector

1 No bad sector map

sAmount of code on track o

s;Select drive @
:Set up branch

;:Low address byte

;High address Dbyte

;Pointer to end of command structure
tRead 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 is in our buffer

; and this is where we want it to go...

:Set track @ DMA address
:First track DMA address - boot loader

:Read track command
1Track @

18ide @

s:Drive O

;Sector load/status map

sTrack read status

. :DMA address for track 1

. 3Track 1

:5ide @

;Drive ©

;Map is loaded right after track O status map
;Track read status

;Sector 3 gets loaded in system buffer




dmwend :

dmwsec:

dmselr:

dmtran:

dmsidea:

dmsidel:

dmsidel:

dmldrv:

do
db
db
db
Aw

dw
dw
Adw

sta
mvi
jmp

inx
push
push
call
1xi
dad
mov
inx
mov
mov
mov
ora
rar
sub
push
jm
pCp
pop
pop
xchg
dad
mov
mvi
ret

call
ani
jz
pop
pop
oma
inr
mov
pop
call
mvi
ora
mov
ret

sta

call
je
1xi
shld
inx
shld
Xxra
sta
call
S

[~ PO

dffffh, JE£E£fnh
g, 8, 8, 4,
@, Wffffth, Offffh, S££fffh

g, &, @,

dmlog
b,d
drnsel?

dmstat
268h
dmsidea
pPSwW

b

a

c,a

a
dmsidel
a, 8dh
h

h,a

dmlog

dminit
zret
h,1
truesec
h
cpmtrk
a

rdwr
fill
rrat

sTrack 1
;5ide @,
;Drive 9
:Read st
:tRoom fo

18 inch

sector 3

atus
r the halt

:Do not load boot loader
8, 8, B 122 sectors to be loaded
;First 2 sectors on track 2

logical drives start at zero

sSave table address

;Save se

ctor #

;Get # of CP/M sectors/track
;Clear cary
;Divide by two

1Save ad

justed sector

:Discard adjusted sector

tRestore
{Restor

sector requested
address of xlt table

:hl <- &({translation table)

sbe = of

fset into table

;hl <- physical sector

;Retriev

:Make se

i1Make new sector the requested sector

e adjusted sector

ctor request positive

15ide two bit

r

;Test fo

rSelect

:Make su

:Fiush b
TMact Fo

and sector

r a drive

sectof 1 of track 2

re we are doing a read

uffer and refill
T arrotr raeturn




¢call
ani
push
rar
1xi
mov
mvi
dad
push
call
pop
ixi
call
I1xi
dad
push
call
ani
1xi
iz
call
Ixi
dmgsok: xchg
Pep
pop
ral
ral
mov
mvi
dad
Xchg
mov
inx
mnov
Ixi
dad
mov
dmget: 1lda
Ixi
Jjmp

LY T T T Y

sethigh:1hld
mvi
dad
mnov
mov
dad
dad
dad
1xi
dad
mvi
inx
mvi
inx
mvi
1xi
dad
mvi
inx

dmstat

o>
0
=

psw

- w o™
=X
et
t
W

e

=g o =T~ B o g o TR =
~ G~ g
(.Dgl\) %
b rt

(.f.

dmstat
2dh
d,dpbl28s
dmsok
sethigh
d,dpbl284d

4
PSW

T oo
(1) &

s Tih= = =~

The current drive

&
PE &
Q
Q0

- m

paramtl

¥

=

sTHEoaeIrITEQ@OQQNDO QDT
e~

[
o
£
Qu
|
h
0
o
)
St

high dmfstp)

, (low dmfset)

;Get status on current drive
jMagk 1n sector size bits
;Used to select a DPB

:Table of XLT addresses

;Save pointer to proper XLT

sNumber of bytes to move
iMove the address of XLT
;0ffset to DPB peinter
:HL, <- &DPH.DPB

:Check double sided bit
;Base for single sided DPB's

:Set controller to know about fast steping
1Base of double sided DPR's

;:HL, <- DBP base, DE <- &DPH.DPB

;Restore DE {peinter into DPH)

;0ffset to correct DPB

tPut DPB address in DPH

is double sided. Thus is it safe to set the
stepping rate to 3 ms with 15 ms settling.

1Get the current drive number
:Drive number is a byte
;Ten bytes per parameter table entry

a

':Pérameter table address
;Skip the track size byte

;Force reparamitization of this drive

;0ffset to the Stepping rate constant
;Fast stepping rate constant

v i18kip over the reserved fields

;Fast settling rate constant




mvi m, {(high dmfset o S

. call dmparm :Set drive parameters for the SA85Q
ret
. endif
kkkkdhhhkhkhhkhkhdrdhkhkhbhbhkrdtrdtrkhkrtrRAXARXAEXRAAA Rk RNk kbt AhrhkEFrAEhkkkidR
* *
® * pDrive specification table for DJDMA 5 1/4 inch drives *
* *
. Ak Ak Rk kTR AREANREAEAR AR A Ak kAR ARk A rhhrhhhkrdhkkrdhhkhkkhkddi
if maxmf ne O
@ mfdst: db maxmf ;Number of logical drives
dw mifwarm sWarm boot
dw mftran ;Sector translation
® dw mfldrv ;1Select dArive 1
dw mfsel2 ;Select drive 2
dw dmhome ;Home drive
® dw mfseek ;Seek to specified track
aw nfssec 1Set sector
dw dmdma ;S5et DMA address
. dw dmread ;Read a sector
dw dmwrite iWrite a sector
dw nobad :No bad sectoy map
® mftrck equ 9*%512 sAmount of code on track 9
. mfwarm: call mfsel2 ;Select drive @
1xi h,dmchan ;Set up branch
mvi m, bracha
. inx h
mvi m, ( low mfwchn) :Low address byte
inx h
® mvi m, (high mfwchn) :High address byte
inx h
mvi m,d
. mfwfal: 1lxi h,mfwend-1 tPointer to end of command structure
call docemd sRead in tracks
1da nfwst :Check out drive status
. ani B 141 S B :1Test for ok : . :
jz mfwfal ;Failed, loop
Xxra a T ' "7 tReturn no error
. ret
mfwchn: db dmsdma ;Set track ¢ DMA address
® dw - . ccp-512 - sFirst track DMA address - boot leoader
db 5]
db rdtrek ;Read track command
® db ] ;Track o
db _ 5} :Side @ : y
dp 3 ;Drive O
® dw . mfwsec . ;8ector load/status map
db ]
mfwst db @ 1Track read status
. db dmsAdma
dw ceptmftreck :DMA address for track 1
db Y, - '
. db rdtrck
db 1 :Track 1
db 4] :15ide #
" db %) . tDrive
aw mfwsec+1@ ;Map is loaded right after track & status map
db O
. mfwend: db 2 tTrack read status

dw @ rRoom for the halt




mfwsec: dw
aw

mfssec: derx
lda
ora
jz
mvi
jmp

dblflg: db

miseek: xra
sta
1da
ani
jz

mov
sbi
jc

mov
mv i,
sub
MoV

mvi
sta
jmp

mfsel2: sta

mov
mvi
1xi
dad
mov
sta
mov

mvi
jmp

mftran: lda
ani
1xi
inz
Ixi
mftdubl :dagd
mowv
‘mwvi
ret

mfldrv: sta
call

jc

lda
rileld
mvi
1xi
dad
mvi
mov

(o3 i e 3

dgffth, @, 4,

;Do not load boot loader

3, 9ffffh, OE£E£ffh, Bffffh, GEfEffh ;first two sectors loaded

fal
dblfig
a

dmssec
b, 80h
dmssec

2

a
dblflg
mfpcon
n$2side
dmseek

a,c
35
dmseek

d,a
a, 34

b;é
dmsel?2

mfpcon
n$dubl
h,mfxltd
mftdubl
h,mfxlts

g 10
%

mflog
dminit
zret

mflog
c,a

b,d
h,mfscon
b
a,nsdubl
m,a

:Minnie floppy sectors start at zero
;Get double sided flags

;Nope, single sided
;Set high bit for double sided select

1Clear double sided select

;Only single sided

:Move selected track in (a)

:Subtract by track by number of tracks
;Less than track 35

;Save adjusted track number

;Adjust to count tracks back out
;Resave new track number

;Set double sided flag

;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
;S5ingle density sector translation

1Add offset sector number to table

;Pick up sector number from table
:MSB of sector number egqual O

:Test for a controller

.1Get proper physical configuration byte




mfl9;

mfl2:

mfEl3:

sta

1xi
shld
dcx
shld
Xra
sta
call
je
1da

push
Ixi
shld
call
¢
pop

ora
jnz

mvi
call
ani
jnz
mvi

nov

1x1i
mov
ora
jz

cmp
jz

inx
inx
inx
inx
Jmp

inx
mov
sta
mov

push
lda
mov
mvi
1xi
dad
mov

pop

inx
mov
inx
mov
mov
push
call
1xi
dad

mfpcon

h,1
truesec

h

cpmtrk

a

rdwr

£fill

zret
buffer+5ch

pPsSwW
h,l1
cpmtrk
fill
zret
psw

a
mfl?

a,9oh
dmstat
80h
mfl9
a,lédh

h,mfscon

[

QCLQ:%:#F-#:TN =g odr0
10 =]
S8
=3

1Select sector 1 of track ©

iMake sure we are doing a read

1Flush buffer and refill
:Test for error return
:Get diskette configuration byte

;8ave configuration byte

;Load track 1 sector 1
1This is to fix bug with DIJDMA firmware on
§ returning single density status on track 9

iNon zero

;Double density default configuration

sIf zero then determine sector size

:Check density bit

;Its double density

:Single density default configuration byte

;Move configuration byte into (c)

;:Address of configuration table =-> (hl)
1Get an entry

;Check for end of the table

:Yes, select error

;Check 1if entry matches selected drive

;Skip onfiguration byte
:8kip drive type
;Skip DPB address

;Pick up drive type

;Get proper physical configuration byte

;DPB address -> {(hl)

;S5ave DPB address

1Get DPU

;0ffset to DPB address in DPH



mfgdph

mfpcon:
mflog:

mfscon:

mfs:

mfxlitd

mfxlts

mov
inx
mov
call
push
call
pop
ani
mvi
rnz
mvi
ret

1da
1xi

jmp

db
db

db

db
dio
aw

db
db
dw

db
db
dw

db
db
dw

db
db
aw

db
db
dw

db
db
aw

db

db
db
db
db
db
db
dp
db
db
db

db
dab
db

I'I'l,e

m,d
mfgdph
h
dmstat
h

82h
c,3

c,2

mflog
4d,dphmfd
retdph

1%
g

4, &4, 8, 9

1dh

)

dpbm £
9dh
nSdubl
dpbmfl

2bdh
n$dubl
dpbmf2

dfdh

n$dubl+n$2side

dpbmf3

Jed5h
n$dubl
dpbmfl

Jadh
nSdubl
dpbm£2

Pddh

nSdubl+ns2side

dpbmf3
3

1, 2, 3, 4

21,22,23,24

5, 6, 7, 8
25,26,27,28
9,10,11,12
29,34,31,32
13,14,15,16
33,34, 35,36
17,18,19,28
37,38,39,40

1, 2
3, 4
5, ©

;S5tore DPB address in DPH

:Get status

:Check density bit
1512 byte sectors

:256 byte sectors

:Physical configuration byte

;1Saved physical configuration bytes

;North Star CP/M 1.4
;Single density, 35 tracks, single sided
11K groups

;North Star CP/M 1.4
;:Double density, 35 tracks, single sided
11K groups

;North Star CP/M 2.x
;Double density, 35 tracks, single sided
;2K groups

;:North Star CP/M 2.Xx
;:Double density, 35 tracks, double sided
12K groups

:North Star CP/M 1.4
:Double density, 35 tracks, single sided
;1K groups

:North Star CP/M 2.x (fake 43 track)
;Double density, 35 tracks, single sided
31 2K groups

;North Star CP/M 2.x (fake 48 track)
:Double density, 35 tracks, double sided
; 2K groups

;End of configuration table




db ; B8
db 9,18
db 11,12
db 13,14
db 15,16
db 17,18
db 19,28
endif
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*

*

* Common routines for the DIDMA with 8 and 5 1/4 inch drives *

*

*

TRk E Ak kAR ETAERE KAk khhkrhkhhhhkdhrikthhkrthidhhhkhdkhtkhkhhrhkrdrhikrthkik

dmsel2: mov
Ixi
mvi
inx
mov
push
call
pop
jmp

dmssect: push
mov
rlc
ani
mov
call
pop
Jmp

dmdma 1xi
mvi
inx
mov
inx
nov

docmd Xxra
inx
MoV

docmd2 inx
mvi
inx
mov
out

tests ora
jz
ret

dminits: 1xi
mvi
inx
mvi
out
1x1i
dminwt mov
ora
jnz
dex
mov
ora
inz

c,a
h,dmchan
m,setlog
h

m, b

b

docmd

b

dmsel

b
a,p

1

c,a
dmside
b
dmsec

h,dmchan
m, dmsdma
h

m,c

=l=3
T

W

eIy IFaoe
&
=3
o
=
I
9/

r+
1]
w
s
4]

h,dmchan
m, dmhaltc
h

m,d
dmkick
4,8

a,m

a

dmiok

4

a,d

e

dminwt

1Move drive into {(¢)
:Set logical drives

;:Drive in (b)

;Save sector number

:Default channel address
:1Set DMA address

;Low byte first

;High byte next

1See if controller will halt

s1Start controller
;Set up timeout counter

;Controller has regponded
;Bump timecut counter




dmiok

ne M mp mp mg mp wmp

dmparm:

dmstrd:

dmstrl:

dmhome

stg ;Set error flag

ret

push h ;Set drive parameters

call dmparm

pop h

dex h :Back to start of command

mvi m,setcro :1Set CRC error retry count to one
inx h

mvi m, 1

Xra a

jmp docmd?2 ;Do command

Set floppy drive parameters

This routine reads the dparam table and if the a drive has not
previously been calibrated then that drives track count,
stepping rate, and head settling time are loaded.

mvi a,8 :Eight drives

1xi 4d,1340h ;Start with drive ©'s table

1xi h,dparamt+l :Drive parameter table

push psw ;8ave the drive count

mov a,m 1Load flags

ora a ;Does the drive need to be calibrated?
jnz dmstri ;No, do not fiddle around

push h ;Save the parameter table pointer
push d ;Save the controllers table pointer
der m :Set to calibrated mode {(gffh)

dcx h ;Back up to the track size byte
shld dmntrk :Set the number of tracks pointer
inx h

inx h

shld dmspar :Set the stepping constants pointer
xchg ;Set the local parameter table pointer
shld dmlocd

inx h ;0ffset to the stepping parameters
inx h

inx h

inx h

shld dmlocl

1xi h,dmwcon ;Write the drive constants out

1xi d,17 ;Halt status offset

call dmdoit

pop d tRetrieve the table pointers

pop h

1xi ©,1d ;Bump parameter table pointer

dad b

Xchg

1xi b,16 ;Bump controller tables pointer

dad b -

xchg

pop pPsw ;Retrieve drive count

dcx a ; Bump count

jnz dmstrd :Set up next drive

ret

xra a

mov c,a ;Put a zero into {c)} for track zero



- dmseek mov a,c :Enter with track in (¢}

sta 1ltrk ;S5ave for use later
ret

dmsec 1da llss :Load sector
ani 80h :Save side select bit

stores o©Ora c
sta llss
ret

dmside: mov a,c 1Move side bit into (a)
ani 1
rrec jMove around to bit 7
mov c,a :Resave in (c)
lda llss
ani 7fn ;Mask out 0ld side select bit
jmp stores

dmsel: mov a,c ;Move drive into (a)
sta lidrv

dmden: ret :Double density only

Return status in the (a}

register in the form:

: 7 €6 5 5 3 2 1 B
: Density ---——-c-emeee— + 1t b1 b
; Side select —————————men L R R R
; Double sided ——-———————~uueo + 1 b b
;5 1/4 el + b
; Sector size MSB ———=m—e—ee e + |1
; Sector size LSB ——-—w—rw—mme e + | 1
; Drive select MSB =mmmmmmmmm + |
; Drive gselect LSB ~——————————— e +
dmstat 1xi h, dmchan
mvi m,gstat :Set up read status
inx h
" lda 1idrv ;Get last selected drive
nov m,a :Store drive in command
T inx “h ;3kip over returned status
inx h
inx “h -
call docmd ;s Issue command
lda - llss :Get side bit of last operation
ani 8dh
rre - 1Move to bit 7
mov c,a
1xi h,dmchan+1 ;Point to drive
mov a,m ;Load drive
ora e : : :
ani 4 ;Mask upper drive select bit for 5 1/4
rlc - : " '
ric tMove to bit 4
ora m :Put together with lower drive bits
ora e}
mov c,a
inx h
mvi a,l1loh sDouble dengity bit
ana m
rlc ; 28h
ric r40h
rlc ;82h for density bit
ora c



mov c,a

inx h
mvi a,3 tSector length mask
ana m ;And 1in
rilc ;Move to bits 2 & 3
rlc
ora C
mov c,a
inx h
mvi a,d tMask for double sided bit
ana m
rlc ;8
rlc $10
rlc 129
ora c
ret
drwrite mvi a,wrsect
db gl :Ugh...
dmread nmvi a,rdsect
Ixi h,dmchan
1xi d,lltrk-1
mvi b,4
cload mov m,a
inx h
inx d
ldax d
decr b
Jnz cload
dex h
call docmd
lda dmchan+4
cpi 8@h
cme
ret

Execute a DJDMA command, no command status is returned

H Entry: :

; DE = offset to the halt status

H HL = pointer to the start of the commnand

H Returns:

: nothing

dmdoit: mvi a,bracha :Branch channel command
sta dmchan
shld dmchan+1 ;Load command vector
ira’ - o . 1Clear extended address : .
s5ta dmchan+3
dad d ;Offset to the halt status
mov S mya ;Clear the halt status indicator
out dmkick 15tart the contreller

dmwait: ora m ;Wait for the operation complete status
jz dmwait
ret

dmwcon: db writem " ;Write track size

dmntrk: dw 2 ;Number of tracks + desync

db 0] r¥X—address



aw 2 ;s Two bytes

dmlocd: dw g ;Local controller address
db writem iWrite stepping rate data
dmspar: dw ] ;Pointer to the stepping parameters
db 6]
dw 8
dmlocl: dw g
db dmhaltce ;Controller halt
db a :Status

Driver wvariables

ny ma R

1ltrk db 1]
ilgs db 1
11'3rv db a
dmlog do g
endif

(A SRR AR S SRR SRS RS2 RRREsS s E R ER R R R TSR AR RSE LSS ESSTA SRR R XS R L

* *
* The follwing equates are for the HDDMA hard disk controller *
* ¥

kAR ERRERAEREAANR R IR AR AR AR T A AR A AR T Ak k% g d % v % %k & ok & ke & o o % % koo ok

if maxmw ne o sHDDMA controller present ?
if st586 ;Specifications for a Seagate Technology 5@6
cyl equ 153 :Number of cylinders
heads equ 4 ;Number of heads per cylinder
precomp equ 64 ;iCylinder to start write precomensation
lowcurr egu 128 :Cylinder to start low current
stepdly equ 33 :Step delay (4-12.7 milliseconds)
steprcl egqu 38 ;Recalibrate step delay
headdly equ 2 :Settle delay {(©8-25.5 milliseconds}
endif
if st4l2 iSpecifications for a Seagate 5T412
cyl equ 336
heads equ 4
precomp egu 128
lowcurr equ 128
stepdly equ %)
steprcl equ 38
headdly equ &
endif
if cm5619 :Specifications for an CMI 5619
cyl equ 306
heads equ 6
pPrecomp edqu 128
lowcurr equ © 128
stepdly equ 2
steprc¢l eqgu 349
headdly egu a
endif
sectsiz eqgu 7 :Sector size code (must be 7 for this Cbios)
: B = 128 byte sectors
: 1 = 256 byte sectors
; 3 = 512 byte sectors
; 7 = 1924 byte sectors (default)
+ £ = 2048 bvte sectors



;iDefine controller commands

dmaread equ 5] :Read sector

dmawrit egqu 1l ;Write sector

dmarhed equ 2 ;Find a sector

dmawhed equ 3 ;Write headers (format a track)
dmalecon equ 4 :Load disk parameters
dmassta egqu 5 :Sense disk drive status
dmanoop edqu 6 ;Null controller operation
reset equ 54h ;Reset controller

attn equ 55h ;Send a controller attention
chan equ 5@h ;Default channel address
stepout equ 18h 1Step direction out

stepin equ 2 iStep direction in

bandl egu 43n ;No precomp, high current
band2 egu dcdh ;Precomp, high current

band3 equ 80@h ;preconmp, low current

track@ equ 1 1Track zero status

wiflt equ 2 sWrite fault from drive
dready egqu 4 ;Drive ready

sekcmp  equ 8 ;Seek complete

(T EEEE T RS SRS S SRS SRR SRS SR SRS SRR RS2 R R AR R R R R LSRR SES RS S SRR

* *
* Drive Specification Table for the HD DMA hard disk controller *
* *

hhkdkhkdkdkhkdkhkhkhkbkhkhkhkhbhkhkhdhhrkdkdthrrkrrdrdhkhkhtdkhkhkrhhkxdrhohkrdrdhrhrrhkhbbhhhk

mwdst: db maxmw*mwlog ;Number of logical drives
dw mwwarm ;Warm boot
dw mwtran ;Sector translation
dw mwldrv ;Select logical drive 1 (First time select)
dw 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 ;iSet DMA address
dw mwy ead ;Read a sector
dw mwwrite iWrite a sector
if heads > 2 ;Test if drive is big enough for a bad spot map
dw rawbad sReturn bad sector map info
else
dw nobad
endif
KEEAEXEARAARAARA A kX ATk Rk dhAhkhhkhkhhkhhkhhkhhkkhkhkkhkhkhkhkhrthkhkhkhkkkkhkhkhhhkkkkk
* *
* The following are the lowest level drivers for the Morrow *
* Designs Hard Disk DMA controller. *
* *

EERERFARKRERR AR RRERFRRFIRERERRERRERARE R A RA R AR R ER A AR TR R A R ke *d

mwwarm Xra - a
call mwdrv rSelect drive A
call mwhome ;Home and reset the drive
1xi b,d 1Make sure we are on track @
call mwseek
Xra a
sta mwhead ;iSelect head zero
sta mwsectr _ 1Select sector 1
lxi h,buffer ;Load sector 1 into buffer
shld dmadma
call mwwraad sRead CCP into buffer

re :Return if error



Ixi d,buffer+2d0dh

1xi h,ccp
1xi b,286h ;Move 208h bytes
call movbyt
Ixi h,ccp-280h :Initial DMA address
push h
Xra a
push a ;Save first sector -1
mwwlod pop psw ;Restore sector
pop h :Restore DMA address
inr a
sta mwsectr
cpi 2] ;Past BDOS 7?2
rz ;Yes, all done
inr h :Update DMA address by 1924 bytes
inr h
inr h
inr h
shld dmadma
push h
push PSW
call mwwread sRead in a sector
inc mwwlod
ret ;Return with error
mwwread mvi c,retries :Retry counter
mwwerr push b :S5ave the retry count
call mwread ;Read the sector
pop b
rnc
der c ;Update the error count
jnz mwwery ;Keep trying if not too many errors
stc :Set erxor flag
ret
mwldrv sta mwcurl ;Save current logical drive
call mwreset ;Reset controller card
jo zret :Controller failure
lda mwcourl
call mwdrv :Select drive
jc zret ;Select error
call mwstat 1Get drive status
ani dready :Check if drive ready
jnz zret
call mwhome sHome drive
lxi d, dphmwd ;Start of hard disk DPH's
Lda mwcurl
nov l,a
mvi h,o
dad h
dad h .
dad h
dad h
dad d :{hl) = pointer to DPH
mvi c,4d ;Return sector size of 1424
ret
mwdrv sta mwcurl
call mwdlog
nov a,c
sta mwdrive ;Save new selected drive

mwsel mvi a,dmanocop



3mp mWwprep sExecute disk command
. mwdlog: mvi ¢, d .
mwllx: sui mwlog
® r ®
inr C
jmp mwllx
¢ mwstat mvi a,dmassta ;Sense status operation code ®
jmp mwprep ;Execute disk command
@ @
mwhome c¢all mwreset ;Reset controller, do a load constants
1xi h,dmargl ;Load arguments
® mvi m, steprcl :Load step delay {(slow rate) ®
inx n
mvi m,headdly ;Head settle delay
o call mwissue ;Do load constants again @
call mwptr ;Get pointer to current cylinder number
mvi m,dffh ;Fake at cylinder 65535 for max head travel
® inx h ®
mvi m,3ffh
1xi b,d ;Seek to cylinder 4
@ call mwseek :Recal slowly ®
imp mwreset ;Back to fast stepping mode
@ mwbad: 1xi h,mwbtab ;:Return pointer to bad sector location o
ret
@ mwbtab: dw @ ;Track £ ®
aw 19 ;lead 2, sector 8 = (2 * SPT + @) + 1
® mwseek call mwptr ;Get track pointer @
mov e,m ;Get old track number
inx h
mov d,m
g dcx h ®
mov m,C :Store new track number
® inx h @
mowv m,b
mov i,c ;Build cylinder word
o mov h,b @
shld dmarg?d ;Set command channel cylinder number
mov a,d
® inr a ®
1xi h,JEfffh
jng mwskipd
. mvi c,stepout @
jmp mwskip
® mwskipd:mov h,b +{hl) = new track, {(de) = old track @
mov l,c
call mwhlmde
@ mvi ¢,stepout ®
mnov a,h
ani 80h ;Check hit bit for negitive direction
o inz mwsout ;Step in @9
mvi C,B
Jmp mwskip
® mwsout: call mwneghl ®
mwskip: shld dmastep
lda mwdrive
® ora C ®
sta dmaselld
[ mvi a,dmanoop sNo-operation command for the channel ‘.
call mwprep :Step to proper track




1x1
shld
ret

mwdma mov
mov
shld
ret

mwsec mov
der
call
adi.
sta
mov
sta
ret

mwdspt mvi
mwdsptx sul
re
inr
jmp

mwreset lhld
shid
lda
sta
cut
1xi
shld
Xra
sta
shld
sta
1hld
push
1xi
lda
ori
mov
1xi
dad
mvi
inx
mvi
inx
mvi
inx
mvi
call
pop
shld
push
inhld
shld
lda
sta
POop
ret

mwread mvi
Jmp

mwwrite nvi

h,d
dmastep

h,b
1,¢
dmadma

a,c
a
mwdspt
mwspt
mwsectr
a,c
mwhead

c,d
mwspt

c
mwd sptx

chan
tempb
chan+2
tempb+2
raset
h,dmachan
chan

a

chant+2
46h

42h
dmarg4

h
h,dmasell
mwdrive
33ch

m,a

d,5

d

m, stepdly
h

m, headdly
h
m,sectsiz
h
m,dmalcon
mwissue

h

dmargd
psw

tempb
chan
tempb+2
chan+2
psSw

- a,dmaread

nwprep

a,dmawrit

;Clear step counter

:1Set DMA address

;Load sector number

;Range is actaully d-16
;Figure out head number -> (c¢)
iMake sector number

;Save head number

;Clear head counter
;iSubtract a tracks worth of sectors
sReturn if all done
sBump to next head

:Save the command channel for a while

;Send reset pulse to controller
:Address of command channel
sDefault channel address

iClear extended address byte
iSet up a pointer to the command channel

;5ave the track number

tLoad arguments

;Get the currently selected drive
;Raise *step and *dir

;Save in drive select register
;O0ffset to dmargl

;Load step delay

;Head settle delay

;1Sector size code

;:Load constants command

:Do load constants

;Restore the track number

;8ave status

; Restore memory used for the channel pointer

;Load disk read command

:Load disk write command



mwprep:

NWpreps

mwissue

mwerr:

dspout:
spout:

hexout:

nibout:

sta

mvi
1nhld
1xi
call
je

mvi
1xi
call
jc

nvi
lda
sta
cma
ani
rlc
rlc
ora
mov
lda
ora
sta
lda
sta

if
call
ranc
push
call
call
Ixi
mvi
push
push
nmov
call
call
pop
bop.
inx
dor
inz
mvi
call
mvi

call
POop -

ret

call
mvi
jmp

push
rrc
rrc
rrc
rre
call
pOp
ani
adi

dmacp

c,bandl
dmargd
d,precomp
mwhlcde
mwpreps

c,band2
d, lowcurr
mwhlcde
mwpreps

¢,band3
mwhead
dmarg2

7

c

c,a
mwdrive
c
dmasell
mwsectr
dmarg3

5]
mwdoit

psw
hexout
dspout
h,dmachan
c,lé

b

h

a,m
hexout
spout

nibout

psw
dfh
lﬁl

;3ave command channel op code

;cylinder > low_current
:Load head address

;Negative logic for the controller

13 bits of head select
:Shove over to bits 2 - 4

;Add on low current and precomp bits

;Load drive address
:S8lap in drive Dbits

:Save in command channel head select

;Load sector address

;Set to 1 for MW error reporter
Do desired operation

;Do nothing if no error

;Save error info

:Print status

: and a space

;16 bytes of status
;Print a byte of the status line

;Bump command channel pointer

: Terminate with a CRLF -

:Restore error status

;Print two spaces
sPrint a space

; Poor persons number printer



cpl
je

adi

nibok: mov

Jmp

mwdoit equ
else

mwissue egu
endif

1xi
myvi
out
1xi
mwiloop mov
ora
rm
stc
rnz
xthl
xthl
xthl
xthl
decx
mov
ora
jnz
stc
ret

mwptr lda
ric
mov
mvi
1xi
dad
ret

mwtrans mov
mov
inx
ret

mwneghl :mov
cma
mov
mov’
cma
nov
inx
ret

mwhlmde :xchg
call
xchg
dad
ret

mwhlcde :Taov
cmp
rnz
mov

97+1
nibok
27h
c,a
pout

h,dmastat
m,d

attn

4,0

a,m

a

mwiloop

1Do a disk command, handle timecuts + errors

;Clear status byte

:S5tart the controller

;Time out counter (65536 retries)
:Get status

;Set up CPU flags

:Return no error (carry reset)

sReturn error status
;Waste some time

;Bump timeout counter

;Loop if still busy
;iSet error flag

;Get currently select drives track address

:O0ffset into track table



mwtab

mwcurl
mwdrive
mwhead
mwsecty

dmachnan
dmaself
dmastep
dmasell
dmadma

dmarg@d
dmargl
dmarg2
dmarg3
dmaop
dmastat
dmalnk

cmp
ret

equ
rept
db
db
endm
db

db
db
db
dh

egqu
db
dw
db
dw
db
db
db
db
db
db
db
dw
db

endif

ma xXemw
Jffh
gffh

Uf£fh

G£fh

o m

achan

G%&EG&G@&GEG&@M

;Collection of track addresses

s;Initialize to {way out on the end of the disk)

:Current logical drive
sCurrently selected drive
;Currently selected head
sCurrently selected sector

sCommand channel area
:Drive select

:Relative step counter
slHead select

;DMA address

:Extended address
:First argument

;Second argument

;Third argument

;Fourth argument
:Operation code
:Controller status byte
tLink address to next command channel
;extended address

KEKKEKIAKKKERERERRRRN AR A AR AAAN A Ak kA kbt hkhkhdohhkhhhkhorhhrhkhkhhx

*

*

* Cbhbios ram locations that don't need initialization. *

*

*

A A s AR AR LR AR R SR R SAS LSRR SRR SRRt Rl SRR R R

unaloc:
oblock:
unadrwvs

cpmsec:

cpmdrv:
cpmtrk:

truesec:

error:

bufdrv:
buftrk:
bufsec:

alttrk:
altsec:

lastdrv:

if
db
dw
db
endif

dw

db
dw
dw

db
db
dw
dw

dw
dw
db

nostand ne @
g
@
15}

R

ocoam

15
3]
g

:Unallocated writting variables
;Unallocated write in progress flag
:Last unallocated block number written
;Drive that the Dblock belongs to

;CP/M sector #

:CP/M drive #
1CP/M track #
:Physical sector that contains CP/M sector

:Buffer's error status flag

;Drive that buffer belongs to
sTrack that buffer belongs to
:Sector that buffer belongs to

:Alternate track
sAlterante sector
1Last selected drive

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

*

* DPBR and DPH area.

*

Ahkkhkkhkhkkhhkhhknkhhhhhhhki kR hkhkhkkhhkhihhhhhrohkhkhdhhhkdbhixorbhikdrdekhrxhkhhhik

if

maxhd ne &

*
*
*




dphdsk set %] ;Generate DPH's for the HDCA hard disks
rept maxhd
ldsk set g
rept hdlog
dphgen hd, $dphdsk,dpbhd, $1dsk
ldsk set 1dsk+l
dphdsk set dphdsk+1
endm
endm
if hdpart ne & ;Use neon~standard partitioning

A S R R EE R LR REE SRR R RS RS SRRREERR AR RRRRRRRERARESEEREES RS ERRSS R R

hdsectp is the number of 128 byte sectors per cylinder.

*
*
*x
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

* F F * X X ¥ * X ¥ ¥
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if mld ne J

hdsectp equ 336 rSectors per track

hdtrks equ 243 ; Total data tracks

endif

if m2d ne J

hdsectp equ 672

ndtrks equ 243

endif

if m26 ne 3

ndsectp equ 1624

hdtrks equ 201

endif
ldsk set 4 :Use non-standard partitioning
tracks set hdtrks/hdlog sNumber of tracks per partition
dsm set hdsectp/8*tracks/4-1 ;Number of groups per partition
off set 1

rept hdlog
dpbgen hd, %ldsk, $hdsectp,5,31,1,%dsm,511,0fth,d£fh,8,%cff,3
off set off+tracks

ldsk set ldsk+1
endm
else ;Else use standard DPB's
if m26 ne J
dpbhdd dw 1824 :CP/M sectors/track
db 5 +BSH : -
db 31 sBLM
db 1 ; EXM
dw 2815 ;DSM
aw 511 ;:DRM
db gffth ; ALG
db Jffh :sAL1
dw ] ; CKS

dw 1 *OFF



dpbhdl

dpbhd?2

dpbhdd

dpbhdl

dpbhdd

db

dw
db
db
db
dw
dw
db
db
dw
dw
db

dw
db
db
db
dw
dw
db
db
dw
dw
db
andif

if
dw
db
db
db
dw
dw
db
db
dw
Aw
db

dw
db
db
db
Adw
dw
db
db
dw
dw
db
endif

if
dw
db
db
db
aw
aw
db
db
dw
dw
db

1324
31
2915
511
Bffh
gffh

64

ig24
3l
2847
511
Jffh
BEffh

127

mld ne @
336

31
1269
511

gffh
gffn

336
31
1284
511
Bffh
Bffh

122

m2% ne 9

- 872

31

2036
511
@ffh
@ffh

;SECSIZ

;CP/M sectors/track
;BEH
sBLM

1 EXM
;DEM

; DRM

s ALY
;ALL
:CKS
;OFF
sSECSIZ

:CP/M sectors/track
;BSH
:BLM

s EXM
:DSM
:DRM
;ALG
;AL1

; CKS
sOFF
:SECSIZ

:CP/M sectors/track
;B5H
;BLM
:EXM
:DSM

;s DRM
;ALQ
;ALl

1 CKS
:OFF
:SECS1Z

;CP/M sectors/track
;BSH
:BLM
;EXM

s DSM
;DRM
sALJ
sAL1

s CKS

;s OFF
;:SECS1%

;CP/M sectors/track
;sBSH
; BLM

- 1 EXM

:DSM
:DRM
ALY
:ALL
; CKS
:OFF
;SECSIZ



dpbhdl

dp

dn

dn

dn

dn

dn

dn

bhd?2

aw
db
db
db
dw
dw
db
db
dw
dw
db

aw
db
db
ab
dw
dw
db
db
aw
dw
db
endif
endif
endif

if

dpbgen
dpbgen
dpbgen
dpbgen

set
rept
dphgen
set
endm
endif

if

set
rept
dphgen
set
endm
endif

if

set
rept
dphgen
set
endm,
endif

if

672
31

2336
511
@ffh
dffh
dJ

28

672
31
1028
511
gffh
Bffh

195

maxmf ne 9

mf, 9, 28, 3, 7
mf, 1, 48, 3, 7
mf, 2, 48, 4, 15
mf, 3, 43, 4, 15
5]

maxmit

mf, %dn, dpbmf, $dn
dn+l

maxfd ne @
%]

maxfd
fd,%dn,d.,d
dn+l

maxdm ne &
a

maxdm

dm, %dn, 9,8
dn+l

maxmw he o

:1CP/M sectors/track

; BSH
+ BLM
s EXM
s DSM
;s DRM
FALY
;ALY
; CKS
;OFF

+SECS1Z

:CP/M sectors/track

;BSH
s BLM
; EXM
; DSM
: DRM
sALG
sAL1
: CKS
; OFF

:SECSIZ

+End

of HD

g4fth,
Jadh,
@51h,
Ya%h,

DPH's and DPR's

63,
63,
03,
63,

Pcidh,
Pcdh,
80Gh,
80h,

16,
16,
16,
16,

[FER TPV )

hkkkkhkEEXK KA IR A RA A kb hkhkhhdhbhkd bbbt hb bbb bbb h ek kkk

* ¥ % % * &

mwsectp = 72 * heads

mwtrks is the total number of data cylinders.

mwtrxks

= tracks - 1

mwsectp is the number of 128 byte sectors per c¢ylinder.

* % % % *



*

*
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dphdsk

ldsk

dphdsk
ldsk

ldsk
tracks
dsm
off

off
ldsk

off
trkoff
blocks
psize
1dsk

off
blocks
ldsk
blocks

blocks

buffer

if
mwsecpt
mwtrks
endif

if
mwsecpt
mwtrks
endif

if
nwsecpt
mwtrks
endif

set
rept
set
rept
dphgen
set
set
endm
endm

if

Set
set
set
set

rept
dpbgen
set
set
endm

else

set
set
set
set
set

rept
dpkgen
set
set
set
endm
set

if

set
dpbgen
endif
endif
endif

equ

st586 ne o

equ 288 1Sectors per track
equ 152 ;Total data tracks
st4l2 ne 2

set 288

set 385

cmb 619 ne 9

set 432
set 335
4] :Generate DPH's for the HDDMA hard disks
maxmw
@
mwlog
mw, 3dphdsk,dpbmw, $1dsk
dphdsk+1
1ldsk+l
mwpart ne ¥ ;Generate DPR's for a HDDMA hard disk
5] :Use non-standard partitioning
mwtrks/mwlog ;s Number of tracks per partition
mwsectp/8*tracks/4-1 ;Number of groups per partition
1
mwlog
mw, 31dsk, smwsecpt, 5, 31,1, %dsm,1023,d£ffh,0£f£fh,d, 30ff,4
off+tracks
ldsk+1

:Use standard partitioning
1 ;Initial system track offset
8192/ (mwsecpt/8)+1 ;The number of tracks in a partition
mwsecpt/8*mwtrks :The number of blocks on the drive
trkoff* (mwsecpt/8) ;The number of blocks in a partition
a
blocks/8192 :1Generate some 8 megabyte DPB's
mw, 31dsk, mwsecpt,5,31,1,2847,1823,0££fh,0ffh,0, %off,4
off+trkoff
blocks-psize
ldsk+1l
blocks/4
blocks gt 256 ;:If there is any stuff left, then use it
blocks-1

mw,%ldsk,%mwaecft,5,3l,l,%blocks,lﬁ23,9ffh,9ffh,9,%off,4

$

ThhkkkkhkAhkrERhkhkRkrxhkthkdkbhkrhkhkhkkkdkhhkhhkhhhddhkhhhrhrhrhrkhkdbhhkhkhri ki d



* Signon message output during cold boot. *

*

*

2 2 R AR RS LSS SRS SRR R R RS A R RR RS RS R L A SRR RR RS RS R SRS ER SRS SRR L

prompt: db

db
db
db
db
db
db
db
db
db
db
db
db

- A WA E W

msdrv set

msbunp macro
if
db
endif
rept
db

msdrv set
endm
db
ehdm

prhex macro
prnib
prnib
endm

prnib nacro

temp set
if
db
else
db
endif
endm

dn set
rept

if
msbump
db

if

db
endif
if

if

db
else

di- M
ggh,’??éar
acy, alf, alf

'Morrow Designs

'B'+msize/10

'+ (msize mod 19)

'K cp/M !
cpmrev/13+'0"’

(cpmrev mod 13}+'3"

{revoum/12)+'A'~1
{revnum mod 14)+'3’

acr, alf

Print a message like:

9]

ndrives
dn gt 1
[} [}

L4

ndrives
msdrv+'A’
msdrv+1l

digit
digit/16h
digit

digit

digit and @fh
temp < 14
temp + '@’

temp - 18 + 'A‘

1
16

dn eq hdorder
maxhd*hdlog
'HDCA !

maxhd gt 1

(', maxhd+'d"*,

mld ne &
mldm ne g
'Memorex’

AB: DJDMA 8", CD: DJDMA 5 1/4",

I)I

:Clean buffer and screen

;CP/M memory size

;CP/M version number

E: HDDHMA M5

;8tart with drive A:

:Print a drive name

;Write a byte in hex

;Write a digit in hex

:Generate the drive messages
;Run off at least 16 drives

;Generate the HDCA's message



dn

db
endif
db
endif
if
db
endif
if
db
endif
endif

i1f
msbhump
db

if

db

if

db
endif
if

db
endif
if

dp
endif
if

db
endif
endif
endif

if
msbump
db
prhex
prhex
endif

if
rasbump
db
endif =

if
msbump
db
endif

set
endm

db
db

Fujitsu'
' M1

m2d ne I
'Fujitsu M2

m2é ne I
'Shugart M26'

dn eq mworder
maxmw*mwlog

'HDDMA'

mwguiet eq o

maxmw gt 1

'{', maxmw+'Qg"', "}’

st596 ne 3
lMSI

st412 ne §
'M10"

cm5619 ne 9
'Mi6"*

dn eqg fdorder
max £d

‘DJI2D/B @'
fdorig/1@dh
fdorig

dn eq dmorder
maxdm’
‘DJDMA 8™

dn eq mforder
maxmf
'DIDMA 5 1/4™

dn+l

acr,alf
g

;Generate the HDDMA's message

;Generate the 2D/B message

;Generate the DJDMA 8 message

;Generate the DIDMA 5 1/4 message

; End of message

Xk hkhkkhkkkdhkkkrkkhkd kv rkdhhkrkhkhkrhhkhkdhkdhkhdkhhkdkdhkhhdidhkkhkk

*

* Cboot is the cold boot loader. All of CP/M has been loaded in *

* when contrcl is passed here.

*

kT hkhkFrhkhkhhhkkrhehkkkrhrrRAbrkhkrtdd AR rxrhhhbhrrhdhkkdrhkhrdkdhrhbkhbhhhbrhkhhi

choot:

1xi

Xra
sta

sp,tpa

a
cwflg

. 318et up stack

;Clear cold boot flag

*

*
*



sta
sta
sta

1xi
shld

lda
sta

1xi
stax
1xi
kxi
call
mvi

if

if
call
endif

if
call
endif
else
1xi
cbootd: mov
inx
mov
inx
moy
ora
jz
push
1xi
push
xchg
pchl
cbootl: pop
jmp

devset: dw
dw
dw
dw

cboot2 equ
endif

lxi
call
Imp

group
cpmdrv
cdisk

h,bios+3
bios+l

iobyt
iobyte

d,badmap
d

h,badmap+l

b, 9*bads
movbyt
m,3£Eh

iz

contyp ne 6
contyp ne &

ttyset

1sttyp ne o

lstset

sdevset
r

3

=]

r

h

e

h

a

h
a,d
e
choot?2
h
h,cbootl
h

h

chootl

ttyset,
ptrset,
ptpset,
lptset,

3

" h, prompt

message
Tgocpm

crtset,
urlset,
uplset,
ullset,

uclset
urlset
upZset
9]

;Clear group select byte
;Select disk Az

;Patch cold boot to warm code
:Initialize the IOBYTE
;Clear out bad map

;32 map entries
;End marker
:Non IOBYTE inits

;Do not call TTYSET for PROM's
;Initialize the terminal

;Do not call LSTSET for PROM's
sinitialize the list device
;Do IOBYTE inits

;Device setup routine pointer table
:Load a routine address

:Test for the end of the table

;Save the table pointer
sReturn address

; 'CALL' a device setup routine
sRestore the table pointer

:Device setup routine pointers

:Prep for sending signon message
;Send the prompt

LEEREE SR A SRS SR ESEEESERERS RS EE R R ERE SRRl R RSt R R R S ER

*

*

* Console and list device initialization routines fellow. *

*

*

AkkRAEkAkAkhkhkhkhrThkhkhkhhkhhkhbkhkhbhkhrkbhkkrhhkbhdhbhhkrrhhkhrhrhkhkbhkhhkhrtrhkkikritix

if

contyp e

g 2

;Multi I/0, Decision I

L2 R A2 A ARt R R ERRREERRR RS LR R EE R EESES S

*

* Terminal initilization routine.

*

This routine readgs the senge *

* gwitch on the WB~14 and sets the sneed accordingly. *



*

*

Hhkhdkhkhkhhrhrbdhkdbhkdkikhhhkhhhkhddbhbhkhkhkbrhkdbhkhhddhhohbdrkhbhkddrkdhrhkhkdtdohkrkhhk

ttyset:

tinid:

dfbaud:

setit:

btab:

call
in
push
call
pop
push
call
pop
push
call
pep
call
ret

ani
rlc
rlc
rlic
cpi
j=

Lxi
add
nov
mvi
dad
mov
inx
nov
jump

lhlad
xchg

mvi
out
mov
out
MOV
out

mvi
out
Xra
out
out
mvi
cut
in
in
in
in
ret

aw
aw
dw
dw
dw
dw
dw

selgd
Sensesw
Psw
selcon
psw
psw
tinid
psw
psw
selrdr
pPsw
tinid

Gedh

7
dfbaud

defcon

a,dlabt+wlsl+wlsd+sth
lerx
a,d
dlm
a,e
dil

a,wlsl+wlsid+stb
ler

a

ier

lsrx
a,dtrenb+rtsenb
mer

msr

1sr

rbr

rbr

1947
384
26
48
24
12
o

;Select group U
;Get sense switch (ff on a Multio)

;Select console

sInitialize the console

;Select the reader/punch
;Initialize the reader/punch

;Mask in upper three bits
tMove into lower 3 bits

;check for sense = 7 (Default setting)
;Use default baud rate

;Pointer to baud rate table

1Table of words so double

:Make a 16 bit number into {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)

:8et upper divisor

;Set lower divisor

;Clear Divisor latch

;Set no interrupts
;Clear status

;Enable DTR and RTS outputs to terminal

;Clear MODEM Status Register
;Clear Line Status Register
:1Clear reciever buffers

Y

©llg Baud - . ved
;393 gg1
;1250 J19
: 2400 JF11l
» 4838 193
19603 181
+19233 113
: DEFCON 111
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endl tMulti I/0, Dec¢ision 1

if contyp eq 3 12D/B console initialization
ttyset: call fdtstat :Clean input buffer

rnz sAll empty

call fdcin

jmp ttyset

endif ;12D/B console

if centyp eq 4
ttysets call dminit ;See 1f controller present

rc ;No controller, return

1xi d,dmaci ;Console initialization sequence

lxi h,dmchan

1xi b,10 ;Comimand length

call movbyt

dcx h

Xra a :Clear serial input status

sta serin+l

jmp docmd2 ;Do stuff and return
dmaci: db writem ;Zot monitor disable flag

Adw ttyset ;Any non-zero bhyte will do

db 2

dw 1 :One byte

dw 13£5h tMagical place in monitor

db senabl :Enable serial input

db 1

endif

EEEEXRERKERRAEERREIEIEERA AT AR AR RN AR R AR R kR R ARk hhkdhhhhrhhhhhhkhhkhhd

* x
* Initialize the North Star Mother board, left serial port, right *
* serial port, and North Star RAM parity. *
* *

L2 A A XA L SRS E R LSRR RS XS R R SRR 2 a2 R AR E RS R E R R R AR ER L S X2 R

if contyp eq 6 :North Star drivers
ttyset: :Set up the parallel port + motherboard
xra a ;Initialize mother board
out 6
out 6
out 6
out 6
mvi a, 30h :Reset the parallel port input flag
out nspsta
mvi a,68h :1Set the parallel port cutput flag
out nspsta
mvi a,acr ;Force a CR out the parallel port
call nspout : : : ' '
;Initialize the left serial port
mvi a,nslinl ;See the egquates for bit definations
out nslsta
mvi a,nslin2
out nglsta
Xra a _ ;Clear the input/cutput buffers
out nsldat
in - nsldat
in nsldat



nsetd:

nsetl:

nset?2:

crtrtset:
ptrset:
ptpset:
uclset:
urlset:
ur2set:
uplset:
up2set:
iptset:
ullset:

lstset:

mvi
out
mvi
out
Xra
out
in

in

if

mvi
out
ixi

mov
mov
inr
jnz

inr
jz

mvi
cmp
Jjo

mov
mov
cma
mov
cmp
mowv
jz

ora
iz

1xi
dad
jne

mvi
out
endif

ret
endif

if

call
mvi
out
1lhid
mov
out
mov
out
mvi

a,nsrinl
nsrsta
a,nsrin2
nsrsta
a :
nsrdat
nsrdat
nsrdat

nsram ne J
a, 4gh
nsram

h,O

nset?

a,{(high $) + 1
h

nsetd

a,m

b,a

m,a

I

m,b
nsetd
a
nsetl
4, 738h

nsetl

a,4lh
nsram

;Initialize the right serial port
;5ee the equates for bit definations

;iClear the input/output buffers

:Reset parity on North Star RAMs
:Disable parity logic

;Starting address

:Get a byte
;Rewrite, set proper parity
;Bump the address pointer

;Skip to the next memory page

$Skip if all done

:Is the pointer above us?

:Set carry if pointer is <= our page+l
1Reset 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

;:Value complemented, must bhe RAM
;:Test for no memory present

;Skip to the next page if no memory
iSkip 2K bytes of ‘PROM’

;Do a page check if no overflow

;Re—enable parity on the memory boards

;Null routines

;North Star drivers

{(lsttyp ge 2) and“(lsftyp le 5) ;Serial Multi I/0 list drivers

sellst

a,dlab

lcrx

deflst

a,h

&lm

a,l

dll
a,stbt+wlsd+wlsl

“;Select printer group

tAccess divisor latch

:Get L8T: baud rate divisor

- ;8et upper baud rate

;2 stop bits + 8 bit word



out lcr

mvi a,dtrenb+rtsenb :DTR + RTS enabled
cut mer
in rbr ;Clear input buffer
xra a
out ier sNo interrupts
ret
endif
db 8,0ffh, s
codelen equ ($-bios) ;Length of Cbhios code
if- codelen gt 1896h ;Test for SYSGEN problems
'FATAL ERROR, system is too big for SYSGEN rev. 4.X'
dbgtmp set codelen ;Cbios code length ] <debug>
endif
if debug
dbgtmp set codelen ;Cbios code length ! <debug>
endif
ds 512-($~buffer) ;Buffer for 512 byte sectors
if (maxfd ne 9) or {maxdm ne 2) or {maxmw ne @)
ds 512 ;Additional space for lk sector devices
endif

kkhkkhkhkhkhkhkhkhkhkhkkhkkkbhdddkbkikkdrrhkrdik ki hhkirdkbhkhkhhbkhhdkdrtdth ki

&«
Each bad map entry consists of 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) *

x

¥

* F % * A F ¥

(S R X2 SRR AR 2R AR RS2 XA 22t R 2R Rt 2 X222 XXX R S

badmap: ds badsiz*9+1 ;132 entries + end marker
dirbuf: ds 128 :Directory buffer

tempb: ds i6 tA little temporary buffer
Rk hkkkhkhkkkhkhkhkrbhdkhhkhkhkhhhkkhhkhkhkhkhbrhhkhkhhrhhkkhrhthhkhkhthkhhhdhbhhhkbhhki
* *
: Allocation and checked directory table area :

kKhkhhhdkhhthkhkdtddRAEEREEEIRAEEERERRAAKREREIRERERA R A I TR T h A rhkkhbkdkh kbt hhkx

if maxhd ne 3

if hdpart ne Z ;Use non-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 ]

rept maxhd*hdlog ;Generate CKS and ALV tables

alloc hd, %dn, %alv, o
dn set dn+l

endm

elise sStandard partitioning



TR

dn set J

rept maxhd

if m26 ne O

alloc hd, $dn, 252,49
dn set dn+l

alloc hd, %dn,252,9
dn set dn+l

alloc hd, %dn, 256,08
dn set dn+l

endif

if mld ne 4

alloc hd, 3dn, 159,98
dn set dnt+l

alloc hd, 3dn, 161,08
dn set dn+1

endif

if m2@ ne B

alloc hd, %én, 255,08
dn set dn+l

alloc hd, %dn, 255,08
dn set dn+1l

allog hd,%dn,129,9
dn set dn+l

endif

endm

endif

endif

if maxfd ne @
dn set g

rept max fd

alloc fd, %dn, 75,64
dn set dn+1

endm

endif

if maxdm ne @
dn set %]

rept maxdm

alloc dm, %3dn, 75,64
an set dn+1l

endm

endif

if maxmf ne O
dn set i

rept maxmf

alloc mf, %dn, 22,16
dn set dn+l

endm

endif

if maxmw ne @

if mwpart ne @
tracks set mwtrks/mwlog
dsm set mwsectp/8*tracks/4-1
alv set (dsm/8)+1
dn set 6]

;Use non-standard partitioning

;Number of tracks per partition
sHNumber of groups per partition




rept maxmw*mwlog :Generate CKS and ALV tables ‘
. alloc mw, 3dn, %alv,d .
dn set dn+l
endm
else ;Use standard partitioning %
@ dn set i ®
trkoff set 8192/ (mwsecpt/8)+1 |
psize set trkoff* (mwsecpt/8)
® ®
rept maxmw
® blocks set mwsecpt/B3*mwtrks ®
rept blocks/8192 :Generate some 8 megabyte ALV's
® alloc mw, $dn, 256,90 9
blocks set blocks-psize
dn set dn+l
® endm 9
blocks sget blocks/4
® . , . ®
if blocks gt 256 1Use the remainder
blocks set blocks-1
® alv set {blocks/8)}+1 [ ]
alloc mw, %dn, %alv,d
dn set dn+l
® endif ®
endm
® endif ®
endif
® bioslen equ {(high ($-bios})+1 :BIOS length in pages ]
if bioslen gt biosln ;Test for overflow
® ‘FATAL ERROR, system overflow. BIOSLN must be at least' ®
dbgtmp set bioslen ;BIOSLN! <debug>
endif
® ®
if debug
dbgtmp set biosln sCurrent BIOSLN! <debug>
® if biosln gt bioslen ' ]
dogtmp set bioslen :Optimal BIOSLN! <debug>
endif
® endif ®
end
@ @
® o
® o
® o
@ ®



