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The following
Jockey 2D Rev.
controller.

Floppy boot:

sEeEoeEnepSEERRERERDIRDERRBRE G
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are different.

CP/M vers 2.2 Cold Start Loader.

routines will boot CP/M from the Disk
B, or from the Disk Jockey Hard disk

CCP from track 4,

track sector

O~ kW

The cold boot loader (track 4,
RAM on the controller by the cold beoot routine in the
firmware. This cold boot loader will start loading the
sector 5 and will finish up with the
last part of the CBIOS on track 1 sector 7.

During a warm boot sectors 1,
loaded from track 1.

sysgen
1 93
2 984
3 aidy
4 adg
5 bod
& bad
7 cly
a8 c8
9 ada
15 484
11 e@dd
12 aedd
13 fai
14 £839
15 14383
16 1983
17 1140
18 1189
19 1230
20 1280
21 139
22 1383
23 1484
24 1484
.25 15ad
26 1584

Track 1 is recorded in double
1424 bytes per sector.

108
ladg
legd
2200
2664
2agd
2edid
3294

sactor 1} is loaded into

2, and part of 3 will be

load order

£fag

9520
9589
2604d
2684
Q73
97348
28w
9384J
9933
9984
2a0d
2a80
AbUL
9bBY
Ere]51%]
2cBY
adJd
2480
Qedd
Y8
2Ly
9£3d

density format.

adi3g
a4ad
as3dy
acyid
bddd
b4

b32d - Jere

bed@d

1

17

18

8
19

9
20
14
21
11
22
12
23

4
1
3
2
6
3
7

Track ¢ loading is unaffected.

Name

Boot loader
Unusead

CCP

BDOS

There are

CBIOS (@ ab#dh)

Unused

Note that the interleave sequences for loading tracks 4 and 1

This difference was designed so that the

T rmma ematre cartbFmare (a0 A

boot seqguence could be done in 4 disk revolutions since the
2D Mod. B can not load consecutive sectors off of the disk.
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provided for a more advanced boot loader at a later date.

Hard boot (M19, M2y, M26):

The cold boot loader {track ¢, sector 1} is loaded into
RAM at either ¥lddh or the 2DB's RAM depending on whether
this loader is assembled with a 2DB or not. Thig cold
boot loader will start loading the CCP from track #,

sector 2 and will finish up with the last part of the
CBIOS on track & sector 21.

track sector sysgen load order Name
] 1 384 fcog 1 Cold boot
i 2 bid 95949 3 CCP
7] 3 ddg 9788 4
] 4 fao 99043 5
g 5 11949 9oy 6
/] 6 1338 9339 7 BDOS
a 7 1509 9 fag 8
i 8 1730 alvd 9
4 2 1989 a3od 13
a 19 1boy as5ad 11
g 11 1489 a7dad 12
0} 12 1f04d a9%gyd 13
] i3 - 210 abdy 14 CBIOS
@ 14 2309 addd 15
%] 15 2549 afguy i6
J i6 2730 blog 17
%] 17 2994 D30Y i8
d 18 2b@yd b5ud io
] 19 244 b748 249
] 20 2f0a b9ay 2 Partial load
g 21 384 Unused

The warm boot load sequence starts at track 9, sector 2
and goes straight through to sector 12. There is still
plenty of room left in this loader for more advanced
things like sector interleaving although this is hardly
necessary on a hard disk.

S % O % % % % F F N X X % 3 ok N ok A F & % % N N ¥ % % % % F ¥ F ¥ ¥ % N % ¥ ¥

LE R RS R A E L s s LR L R e Y R A e I I T

msize  egqgu -48’" :Memory size of target CP/M

bias equ {msize-20)*1024 tMemory offset from 28k system
ccp equ 2580h+bias ;Console command processor
bios egu cep+l689h ;CBIOS address

cboot  equ bios :Cold boot address for CP/M
loaddr equ ccp ;Load address for floppy
retries equ 19 Maximum # of disk retries

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

* *
* The following eguates set up the relationship between the *
* 2D floppies and the Hard Disk Controllers. *
*

*
LR AR SRR A SRR RS R R R R R R L g g AT A T T L T

first eqgu 1

i
It

Floppies are A-D drives and
Hard Disk are E-P

=
il

Floppies are M-P
Set to number of hard disks
Set to number of floppies

g g mE wE Ny mp

maxhd equ 1
maxflop equ —4

AR AR EEEEEELEEELEEE LR R R R R R R g L kL L L e
* *
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Hard PRisks are A-L drives and
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* The following squates are for the Diskus Hard disk if wanted. *

* *
(22 R AT R L LR R A R R ARSI RS SRR R R R 2R R R AR SRR SRR ERESESERE SRS

if {(maxhd ne @) and first ;Want Hard Disk included ?
hdorg equ 50nh ) ;Hard Disk Controller
hdstat equ hdorg ;Hard Disk Status
hdentl egu hdorg sHard Disk Control
hddata equ hdorg+3 tHard Disk Data
hdfunc equ hdorg+2 ;Hard Disk Function
ndemnd  equ hdorg+l sHard Disk Command
hdreslt egqu hdorg+l :Hard Disk Result
retry equ 2 tRetry bit of result
tkz equ 1 ;Track zero bit of status -
opdone equ 2 ;Operaction done bit of status
complt equ 4 :Complete bit of status
tmout eqgu 8 ;Time out bit of status
wfault eqgu 18n ;Write fault bit of status
drvrdy equ 2dh ;Drive ready bit of status
indx equ 4@n ; Index bit of status
pstep equ 4 ;Step bit of function
nstep egu Jfbh ' ;Step bit mask of function
hdrlen equ 4 1 Sector header length
secln agu 312 ;Sector data length
wenabl egqu gfh ;Write enable
wreset equ dbh iWrite reset of function
scenbl egu 5 ;Controller control
dskelk  equ 7 ;Disk clock for control
mdir agqu gf7n ;Direction mask for function
null egu ¥fch 1Null command
idbuff equ ] ;Initialize data command
isbuff egu 3 ;Initialize header command
rsect egu 1 :Read sector command
wsect equ 5 ;Write sector command
endif

khkhkhkdkkhkhkhkhkhhkkkkhkkhrhkrXrhEEAR AKX EX AR RERETXR A I IR AT A b h kb hhkdhkdkhhhn

¥ *
* The following equates are for the Disk Jockey 2D/B if wanted. ¥
* *

****************************************;************************

if maxflop ne @
origin equ Ufgovh ' ;0rgin of DJ 2D Mod B PROM
djram equ origin+49@h
:Disk Jockey 2D Mod B routines
tkzero equ origin+9%h :Track & seek
trkset equ origin+@ch ;8et track
setsec egqu origin+@fH :Set sector
setdma equ origin+l2h ;Set DMA address
dread equ origin+15h rRead sector
dmast equ origin+24h ;Get DMA address
status equ origin+27h ;Disk status
dskerr eqgu origin+2ah :¥lash error light
setden egqu origin+2dh :Set density
endif
if first ;Define start address if hard disk
if maxflop ne 4
boot equ djram ;If floppy is there then use its RAM
else
boot egu J19dh ;Otherwise start at @180h
endif
else ;Define start address if floppy
boot agu dijram+@3Jdh ;Upper guarter of floppy RAM

el F

@ o o & 0 6 0 0 0 o 0



offset eqgu

9ddh-boot

:DDT offset
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*

* Cold Boot loader for Discus M1, M29, or M26. *

*

*
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if
oryg

boothd 1xi
1xi
call
i1xi
1xi
mvi

cmovnd ldax
mov
inx
inx
decr
inz
Ixi
shld
1xi
call
jmp

cilodhd push
mov
sta
ixi

cdmahd equ
1xi
dad
shld
call
pop

dcr
re

inr
jmp

first.
boot

sp,cstkhd
b,1*188h+24
¢lodhd

h, cep+leddh
d,ccp

c,d

cmovnd
h,ccp=-288h
cdmahd
b, 18¥%100h+2
clodnd
choot

b

a,c

hdsec
h,ccp-28dn
$=-2

d, 2880h

d

cdmahd
cyrdhd

b

b

fa
clodhd

;first = 1 is hard disk

;Set up stack at end of this sector
:B = sector count, C = sector #
1Load sector 2¢ into CCP
1Destination of move

; Source of move

1Get a byte of source
:Move it

;Bump destination

s Bump source _

;All done with this page ?

;Initial DMA address
+B = sector count, C = sector #
:1Go to CP/M

;1 Save sector and count

:Get DMA address (self modifying)

: Storage for previous DMA address
;0ffset to new DMA address _ _
1Add in offset, HL = new DMA address
:Save new DMA address

sAttempt a read

; Recover sector number and count

7 B = count, C = number

;Update sector count
;All done ?

:Continue reading

AR S SR RS RS EE RS SR EEEERE LR RS T SR RS RS ER R R TSR R R RS REEEERS &8RS

*

*

* RAhd does the actual read from the controller, the DMA *
* address and sector # have already been set up. *

x .

ThhkkkhkhkRhkhkhkhkhkdkkhhkhhkkkhRhdkhkhrhkhhkhhkhhkhhohkhhhkhkhhbkkhkhhkbkhkhkhkkdhkkkdk

crdhd 1xi

crhd push
call
Pop
rnc
der
jnz
jmp

hdread call
rc
myw i

*

b, retries*12%h+1 ;Maximum # of attempts

b
hdread
b

b
crhd
$

hdprep

Ny o

;S5ave error count

:Attempt the read

;Restore the error count

s Return 1f no error

:Update error count

1 Try again if not to many errors
;Dynamic error halt :

;sPrepare the sector header image
sError exit
s RBaard cordFAaAT Aoanmans



rtlocop

process

hdprep

hdsec

out
call
rc
Xra
out
mvi
1hld
in
in
in
mov
inxg
in
mov
inx
in
mov
inx
in
mov
inx
der
jnz
ret

in

mowv
ani
jz

mvi
out
in

ani
stc
rnz
in

ani
stc
rnz
Xra
ret

in

ani
stg
rnz
mvi
out
mvi
out
Xxra
out
out
mvi
eqgu
out
mvi
out
mvi
out
mvi
out
retc

oryg

hdcmnd
process

a
hdcmnd
b,secln/4
cdmahd
hddata
hddata
hddata
m, a

h -
hddata
m,a

h
hddata
m,a

h
hddata
m,a

h

b
rtloop

ndstat
b,a
opdone
process
a,dskcik
hdentl
hdstat
tmout

hdreslt
retry

a

hdstat
drvrdy

a,isbuff
hdcmnd
a,null
hdfunc

a

hddata
hddata
a,d

$=1
hddata
a, 8tdh
hddata
a,dskeclk
hdentl
a,wenabl
hdentl

koothd+230h-2

:Process the read

;Error exit

;Pointer to data buffer

:Number of bytes to read
;iGet destination of data
; Two dummy data bytes

:Move
: Byte
1Byte

:Byte

:Byte

:Update byte count

;Wait for command to finish

; Turn on bisk Clock

four bytes

one

two

three

four

;Timed out ?

1Any retries ?

1No error exit

:1Is Drive ready

:Initialize pointer to header buffer

1S5elect drive A

1 Form
: Form
: Form

: Form

: Turn

:Write enable on

head byte

track byte
sector byte

Key

on Disk clock




cstkhd equ $
dw boothd

else sfirst = ¢ is floppy disk

RERFIIRA KK IR KRR R I AR Tk hkhhkkhkkhdhddd kb rrrrhkhhhkkhkhdkddhhdhhhbhirrrkhkd
* %

* Cold pboot loader for the Disk Jockey 2D Revision B controller *
* *

LA RS S AL TSRS E LS IR E SRS ISR SRR TR SR RS IR SRR AL TR TR IR

org boot
tdboot mvi a,5-2 ;First sector - 2
newsec equ $~1
inr a sUpdate sector #
inr a
cpi 27 :S5ize of track in sectors + 1
trksiz egu $-1
jc nowrap ;Skip if not at end of track
jnz tlboot :1Done with thig track
exit equ 52
sui 27-6 sBack up to sector 6
backup equ $-1
1xi h,loaddr-88h Memory address of sector - 189h
nxtdma equ $-2
shld newdma
nowrap sta newsec ;Save the updated sector #
mov c,a
call setsec ;Set up the sector
1xi h,loaddr-18uh sMemory address of sector - 1@dh
newdma equ §-2 '
1xi d,199n ;Update DMA address
secsiz equ $=2
dad d
nowrp shld newdma :Save the updated DMA address
MoV b,h
mov c,l .
call setdma :Set up the new DMA address
lxi b,retries*1udn+%;Maximunn # of errors, track $
nxtrty equ $§-2
fread push b
call trkset :1S5et up the proper track
call dread iRead the sector
pop b
jnc tdboot ;Continue if no error
decr b
jnz fread 1Keep trying if error
jmp dskerr :Too many errors, flash the light
tiboot 1xi h,cboot ;We jump to cboot next time
shld exit
mvi c,l ;Select double density
call setden
Xra a tFirst sector - 2
sta newsec
mvi a,8 +Size of (logical) track + 1
sta trksigz
decr a :Number of sectors to back up
sta backup '
1xi h, loaddr+87d%h ;DMA start address for first revolution -
shld newdma
1xi h,lcaddr+¥398h ;DMA start address for second revolution -
shld nxtdma

1xi h, 2048 tDifference between DMA addresses
ghld Ir=-Tel- R - .



ixi
shla
jmp
endif

end

h,retries*1Pvh+l;Maximum # of errors, track #
nxtrty
tdboot 1Go load in track 1
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Cbios for CP/M Ver 2.2 for Disk Jockey 2D Mod. B
controller. Handles diskettes with sector sizes of 128
bytes single density, 256, 512, 1024 bytes double
density. There are conditional assemblies for the
Diskus Hard Disk Controller. ' '

* x
&« x
* *
* *
* *
* ®
* *
* Note: The system diskette {(drive A:) has to have 1924 *
* byte sectors in order for the cold and warm boot *
* locaders to work. Be sure to format all new *
s system diskettes with 1824 byte sectors. The *
* system diskette can be either single or double *
* sided. The sector size on normal (non A: drive) *
*x diskettes can be 128, 256, or 1924 bytes in *
* either single or double density. *
x : *
* *
* *
* &

Software engineering, Morrow Designs 11/81

khkdhkbkkhkhkhkhbhhkkRkkhdhhhbdhbkkkhkhbhkhdhkhhkbhkhrhhkkkhdhhidbhddhkhk ko hkikkk

title '%***% Chios For CP/M Ver. 2.2 *%*!
revnum equ 29 :Cbios revision number 2.9
cparev  equ 22 ;CP/M revision number 2.2

kkkkhhkhkhkhkkbhkhkkkhkhkkhkhkbokhhkkkhkbkhhbkhkhkrhhkhkkhkhkkkhkkhkhkhhhkhkhkhkhkkhbdrdtriix

* The following equates define the console and printer *

* anvironments. *
TRERERAAkkhkhkkhkkkhkrthxrhkhkbkdhhbhdhihddhridhhbhkibhhhkhkhhkkhkhkhkkhkhkhkhkihkiktkihkikx

dkkdehkhkkhkhkhkhkkhkhkhbhdkkdhhhehhbhhtdddithbbhdrhhdtrithhdhdhhdkhhrdhbhkrhdddkiihh
Define the console driver to be used.
Nothing, used for patching to PROM's.

contyp is:

Multi I/0 or Decision I driver.
2D/B driver.

[FV Sl ol

*
*
*
*
*
*
x*
*
*

IR RS A SRS RS ESX 2 R AR RS2 R Rt 22 a2 XX 2 i R R RS &R 41

contyp equ 2

hkkkhdk kA hhd kbbb hhkhkdrhhkbdhkdkhkhkkwdrhkhhhhddhhkhhhkdhdkdhkhhk

*
Define the printer driver to be used. *
*

lsttyp is: Nothing, used for patching to PROM's. *
Provide for 128 bytes of patch space. *
Multi I/O serial, no protocol. *
Multi I/0 serial, CTS protocol. *
Multi I/0 serial, DSR protocol. *
Multi I/0 serial, Xon / Xoff protocol. *
Multi I/0 parallel, Centronics. *
Multi I/0 parallel, Diablo HyType II. :
*

*

*

*

*

~SounmbWwWhoHE

Note: The Decision board is functionally identical to the
Multi I/0 board for printer 1/0. Selections 2 - 6

*
*
&
*
x
x
x
x
*
*
*
x
*
x
* will work on the Decision I.
* ’ :
*

khkkdhdkkkhekhkhhkhhkdkhhdbhhkhhhkhkhkhdokdhhhkRArkhkhhhhhkhhkhkhhhhrhhhkhrkhhtkhhk

lsttyp equ 2

*
*
*
*
Provide for 128 bytes of patch space. *
*
*
*
L3

® © o ¢ o 0 o & & o o © o o o o o o o o o
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The next equate determines if you have a Multi I/0 Rev 3

or a Decision I mother board for parallel ifo. 1If are not
using either of these boards then you need not worry about
this equate. If you are using a Multi I/0 rev. other than
3.x then you should set multr3 to 9. '

* % % * F * %

W % N % W N

Khh kR kA AT ERALX R I KK I R I IRk hkr kxR hhdhkhkddhkirkhkhikvhkhkhhbkkkkkk®¥

multr3 egu 2 +3 = Decision, 1 = Multi I/O
if contyp eq 2

congrp edqu 1 ' :Cosole port (1 = pl, 2 = p2, 3 = p3)
endif
if lsttyp ge 2

lstgrp equ 3 ;Printer port (1 = pl, 2 = p2, 3 = p3)
endif )

L R 222222222222 X2 X2 R R A2 R 2 2 £ 2 22 At st by

* - *
* The following equates set up the relationship between the *
* 2D floppies and the Hard Disk Controllers. *
* *

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

first egu 1 ;14 = Floppies are A,B,C,D drives and
H Hard Disk are E,F,G,H
;1 = Hard Disks are A,B,C,D drives and
: Floppies are E,F,G,H
maxhd egu 1 ;Set to number of hard disks -~
maxflop equ A <ij) ;Set to number of floppies e

M26 equ T ;Set only one of these variables e
s O ' ————
%]

M2 equ

M14dF equ

M1GM agu @

mlg equ ml@df or mldm

hkkhkdkhkkhkhhkhkdkkbhhhkhkhhkhkwhkhhkhkhkhhhkhhkhhkhkhkkhkrhxhhkhhhhorkhhhtkhkrxrrkhkkkk

*
The next equate will set the number of logical disks on a *
physical hard disk drive, The user must set stdlog to a *
vaule greater than or equale to 2 for an ml¥d or 3 for an *
m2¥ or m26. The reason for this is that CP/M can not *
address more than 8 megabytes per logical disk and *
splitting a disk to less then 2 or 3 parts would make *
partitions that are greater than 8 megabytes in length. :

*

* * % X % % F ¥ ¥

hkkhkkhk ARk kkhkkxhkhhhkhkhdhhhkkhhkhkkhkhkhkhkhhhRd kb bkt hkkhkhhkhkrhbhkkkd ik

stdlog equ 15} - ;Set to @ to use standard logical disks
if stdlog ne O

logdsk equ stdlog :Set to number of user selected
else "~ 3 logical disks

logdsk equ 3*m26+3*m20+2*mld ;Default logical disks per drive
endif

fujitsu equ m28 or mlYyf

mrev egu 26*m26+28*m23+10*mld :Hard disk type

hdspt aqu 32*m26+21*m28+21*mld - ;Sectors per track




khkkkkkhhkkhkhkhhhkhhhhhkhkkhikhhkhkbhhkkhkhhbhkkhkkkhkrhhhkhkkohhkTErxhhkhkhkkkhkkkhkd

* *
* The following equates relate the Morrow Designs 2D _ *
* controller. If the controller is non standard (@F80WH) *
* only the ORIGIN equate need be changed. *
* *
HEIEREEEEERREKER KRR R AR AR RR AR RAR AR NI ARk hkhkhhhdkhkhkhhkhkhhkhikhkihdi
if maxflop ne 9 ;Include Discus 2D ?
origin equ PFB8808H
djram equ origin+48dh ;Disk Jockey 2D RAM address
djboot equ origin :Disk Jockey 2D initialization
djcin aqu origin+3h ;Disk Jockey 2P character input routine
djcout equ origin+6h :Disk Jockey 2D character output routine
djhome equ origin+9%h :Disk Jockey 2D track zero seek
djtrk equ origin+@ch ;Disk Jockey 2D track seek routine
djsec equ origin+dfh :Disk Jockey 2D set sector routine
djdma equ origin+dl2h :Disk Jockey 2D set DMA address
djread equ origin+l5h :Disk Jockey 2D read routine
djwrite equ origin+18h :Disk Jockey 2D write routine
djsel equ origin+lbh 1Disk Jockey 2D select drive routine
djtstat equ origin+2lih tDisk Jockey 2D terminal status routine
djstat equ origin+27h :Disk Jockey 2D status routine
djerr equ origin+2ah ;Disk Jockey 2D error, flash led
ajden equ origin+2dh :Disk Jockey 2D set density routine
djside equ origin+30hn :Disk Jockey 2D set side routine
dblsid equ 8 :Side bit from controller
io equ origin+3£8h ;Start of I/0 registers
dreg equ io+l
cmdreg equ ic+4
clremd egqu dddn
endif

IhK ek kR kR Rk Ak ke hkhhhkhhohkkdhhdhdhhhhhbbhhohhdhhbhkhkkthhkhhkidk

The following block will define cerain ZDB'éntry points in
case the user is not actually using the 2DB's disks but is
using the 2DB's console driver PROM.

* % * ¥ *
* ¥ & ¥ %

Khkkkkkhkkihkkhhhkhkhhhrhkhhkkhkhkhhdhohhbhbhhbhddhdhhhkbhkhdhkhkhkhkhkhkhkhkhkhkhdokh .

if (maxflop eq @) and (contyp eg 3)

origin equ gr8ggn :

dijein equ origin+3h ;:Disk Jockey 2D character input routine

djcout equ origin+6hn ;Disk Jockey 2D character output routine

djtstat equ - origin+2lh :Disk Jockey 2D terminal status routine
endif

Ak khhkhhdkhdhrhkhhkhxhkhkhhhhkhdhb kA rk AR EARERARR A A AR A AR AR IR I A KA R AR RK
* *

* The following equates are for the Diskus Hard disk wanted. *
* - *

kkhdkhkhhkhhhhk ok hhkrhkhh kb kbR A A AR ARk hhkoehkhkhkkhkhkhkhkhkrkhkhk

if maxhd ne ¢ ;Want Hard Disk included ?
hdorg egu 56h sHard Disk Controller origin
ndstat equ hdorg ;Hard Disk Status
hdcntl equ hdorg ;Hard Disk Control
hddata equ hdorg+3 tHard Disk Data
hdfunc egu hdorg+2 sHard Disk Function
hdcmnd egqu hdorg+1 . sHard Disk Command
hdreslt equ hdorg+l ;Hard Disk Result
retry egu 2 ;Retry bit of result
tkzero equ 1 :Track zero bit of status
opdone equ 2 :Operaction done bit of status
comnnlt ean A mntere B1+r ofF cfatiuie



tmout

wfault
drvrdy
index
pstep
nstep
hdrlen
seclen
wenabl
wreset
scenbl
dskclk
madir
nuall
idbuff
isburff
rsect
wsact

equ
egu
eqgu
equ
aqu
equ
agqu
aqu
equ
egu
equ
equ
equ
equ
equ
equ
eqgu
equ
endif

1dn
28h
4¢h

2fbh
512

Bfh
gbh

dfin
@fch

LI o

;Time out bit of status
sWrite fault bit of status
;Drive ready bit of status
;Index bit of status

:Step bit of function
;Step bit mask of function
;Sector header length
;Sector data length

:Write enable

tWrite reset of function
:Controller control

:Disk clock for control
1Direction mask for function
sNull command

1Initialize data command
;Initialize header command
: Read sector command
sWrite sector command

KhkKERREEEKRRAAKRAREIXER AR EAIRAATATATA A RAR R IR AR IR A AR R A Ak hkhdhhkhkhdhkhhhhd

*

*

* The folowing equates will define the Decision I mother *
* poard 1/0 or the Multi I/0 environments if needed. *

*

*

A& R R XSS RS SR RS2SR SRS SRR S SRR SRR RS RERRREEERE LS EES

muitio

mbase
grpsel
dll
dlin
ier
clk
lcr
1sr
msr
rbr
thr
dlab
thre
cLs
dsr
dr
wlsd
wlsl
stb

equ

if

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

(contyp eq 2) or {(lsttyp ge 2) :Multi I/0 board used?

mualtio
43h
mbase+7
mbase
mbase+]
mbase+l
mbase+2
mbase+3
mbase+5
mbhase+b
mbase
mpase
8th

20h

18h

2dh

1

1

2

4

;Define Multi I/O environment

:Base address of Multi I/0 or Decision 1
:Group select port

:Divisor (lsb)

:Divisor {msb)

:Interupt enable register

;WBl4 printer select port

:Line control register

tLine status register

; Read data buffer

sTranmitter data buffer

sDivisor latch access it

:S5tatus line THRE bit

s1Clear to send

;Data set ready.

;Line status DR bit

:Word length select bit @

;:Word length select bit 1 for 8 bit word
;Stop bit count - 2 stop bits

; Define multi I/0 ports addresses for group zero

gzero
daisyd
daisyl
sensesw

dalisiy
daisil

daisid
daisil

+«» NefFitne dAaiavw O

equ
equ
equ
eqgu

if
equ
equ
else
equ
egu
endif

i

mbase ;Daisy input ports

mbase+l _

mbase+l :Sense switches

multr3 eq ¢ :Daisy output ports are different
mbase : for Decision I and Multi I/O.
mbase+1 ;These two are the Decision 1 ports
mbase+1 : and these are the Multi I/0's.
mbase

2ratiiae
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rivbon equ J1lh 1End of ribbon

paper equ 32h ;Paper out

cover equ d4n - 1Cover open

pfrdy aqu @8h :Paper feed ready
crrdy equ 18h ;Carriage ready

pwrdy eqgu 22h :Print wheel ready
check equ 40nh ' ;:Printer check {(error)
ready equ 80h :Printer ready

; Define daisy # status input bits for Diablo HyType II driver

crstrd equ 1820n ;Carriage ready
pEstrd equ 81@n :Paper feed ready
pwstrd egu 2849h ;:Print wheel ready

; Define daisy & output bits

dg aqu d1h s:Data bit ©

dlg equ B2h ' sData bit 10

dil egu J4h :Data pbit 11

diz equ 28h ;Data bit 12

pfstb equ 1dh ;Paper feed strobe

crstb equ 20h ;Carriage strobe

pwstb equ 49h :Print wheel strobe

restore equ 8dh :Printer restore (Ribbon 1lift on Multi I1/0)

; Define clock select bits

rlift equ 48h ;Ribbon lift
pselect equ 8Yh ;Select (Not used by Diablo)

; Define group select bits

s equ Pgih :Group number (d-3)

sl egu A2h '

smask eqgu @d3n

bank egu @4h

enint equ g8h -

restor equ 1dh ;Printer restore on Multi I1/0
denable equ 20h ;:Driver enable on Multi 1/0

; Define special constants for the HyTyp II driver

cperi equ 19 ' sDefault to 1¢ characters per inch
lperi equ 5} sDefault lines per inch
hine equ 125 sHorizontal increments per inch
vinc equ 48 ;Vertical increments per inch
numtabs egu led ;Number of horizontal tabs
maxchrs equ 1924 sMaximum number of printer characters to gueue
maxrgt eqgu 1584 ;Maximum carriage position
dfrmln egqu 119 ;Forms length times 10
autolf equ %) ;Default to no Auto line feed.
endif

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

* *
* CP/M system equates. If reconfiguration of the CP/M system *
* is being done, the changes can be made to the following _ *
* equates. ' *
* *
* *

LR R R AL E R RS R R R RS2 R XA RR s X222t Rt R XAt RE SRS 2

meiza adl A ? L cMamory cize of tardet CP/M e ;T;;?}



bias
cap
bdos
bios
offsetc
cdisk
buff
tpa
intioby
iobyte
wbot
entry

equ (msize-24)*1824 ;Memory offset from 20k system — o
equ 20ddnh+bias ;Console comnand processor

equ coept84idh ;BDOB address

agu ccp+leddn :Cbios address

egqu 21vvh—-bios ;0ffset for sysgen

egu 4 tAddress of last logged disk

equ 8&h ;Default buffer address

egu 12g9h ;Transient memory

equ Qﬁ; i ;Initial IOBYTE ~=
equ ; IOBYTE location

equ 5} iWarm boot jump address

agu 5 :BDOS entry jump address

kkkkkhkhkhhhkhkkhkhkhkhkkhbhkhkbkhhhkhhhbhkkhhhhhhkrkhkdbhhhkhkhkFrhxrrrhkddRrd bk bhk

%

*

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

*

*
*

IS AR ERE RS2 S X EEXEEEAREE SRS SRR LRSS SRS R E Rl SRR R R AR R EE SN NS

retries
clear

anul
aetx
aack
abel
abs
aht
acr
avt
aff
alf
xon
X0f £
aesc
ars
aus
asp
adel

equ
equ

eqgu
agu
equ
aqu
egu
egqu
equ
equ
agu
2qu
egu
equ
equ
equ
equ
equ
equ

13 +Max retries on disk i/o before error
'*Z2'=064 :Clear screen on an ADM 3
g sNull

‘C'-64 ; ETX character

'F'=-564 ;:ACK character

'G'-64 1Ball

'H'-64 :Back Space

'1'-64 sHorizontal tab

'J'-64 ;Carriage return

‘K'-64 1Vertical tab

‘L'-64 sForm Feed

'M'=-64 :Line feed

Q'-64 1Xon character

's'-64 1Xoff character

1bh ;Escape character

lehn ;RS character

1fh ;US character

ot :Space

7fth ©  :Delete

KkkhkkhkhhkhkhdhhkhkdkhkhkkhhkrdhkdhhkhhbhkhkrhkdkhhhhkxkhkrdA kA kvt hhkhkkkdhhkdhik

*
*
*
*
*
*

whoote

const
cin
cout

cin
cout

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

ory

Jmp
i
if
jmp
jmp
Jmp
else
jmp
Jmp
jmp
endif

if

SAMmm

¥ ¥ ¥ ¥ *

2 S E A2 RE R RS RS RRR R AR R R SRR R ER SRR LR RS R SR EREL LS

bios 1Chios starting address
choot ; Cold boot entry point
wboot ;Wwarm boot entry point

contyp ne 4

cstty ;Console status routine

ciflsh ;Console input

cotty :Conscle output

$ ;Console status routine PROM polnter
$ ;Console input PROM pointer

) ;Console output PROM pointer

lsttyp ne 9

14 a4 sl . T afF rIawvyieoa ~m11+Hv15+

T &/ TE
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else

Jmp cout ;:List device output
endif
jmp punch :Punch device output
Jmp reader . sReader device input
jmp home sHome drive
jmp setdrv ;Select disk
jmp settyk " 1Set track
jmp setsec :Set sector
jmp setdma _ ;Set DMA address
jmp read ' s+ Read the disk
Jmp write ;Write the disk
if lsttyp ne @ :
jmp listst :List device status
else
jmp $ ;List device status
endif
jmp sectran ;Sector translation
if maxflop ne o

djdrv Jjop dijsel s Hookup for SINGLE.COM program
else
jmp donop
endif

khkhkhkhkkhkkhhkhkhkdhhhhhhkhhXkdohhkdhhhkhkhdhhrkhkhhhkhhhohbhrhhkkrhkhkhk ko bk hkkri

* . *
* The following two words define the default baud rate for *
* the console and the LST: devices. These words must *
* immediatly follow the Cbios jump table so that the user *
* can easly modify them and that they will also be used in *
* the future by Morrow Designs software. :
*x

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

* Baud rate defcon ' Baud rate defcon *
* 5 2304 2899 58 *
* 75 1536 2499 48 *
* 114 1047 3609 32 *
* 134.5 857 4804 24 *
* 159 768 ' 7200 16 *
* 33 384 : 9600 12 *
* 643y 192 ' 192313 6 *
* 1200 26 38400 3 *
* 18918 64 56800 2 *
* *
*****************************************************************

defcon dw ;Console baud rate

deflst dw 2q ;Printer baud rate

kkkxkhhRAhkhhkhhhAkhhkhhhhhhkhhkhhdhhbhhhkhhkkhhkbhrhhhhht ok hhkhhkkx

The next byte is to make sure that the group select byte
on the Mult I/0 or Decsion I stays consistant throughout
the Cbios. Only the group bits themselves (bits ¢ and 1)
should be changed as you ocutput to the group port. If
you modify one of the other bits {such a driver-~enable)}
then you should modify the same bit in the group byte
provided. Example:

* ok F * X ¥ * % %
oA N % N % N N W



* ;Select console group *
* lda group ;Get group byte *
* ori congrp :Select the console port *
* out grpsel ;Select the group *
* %
* :+Modify a bit in the group byte *
* lda group _ ;Get group byte *
* ori bank ;Set the bank bit *
* sta group :Save new group setting *
* ori group2 :1Select second serial port *
* out grpsel ;Select the desired group *
* *
* Note: You should not set the group bits themselves in *
* the group byte. *
* *
khkkhkhkhkhkhkhkhhkdkhbdhkTrhrdhdhhbdthdbbthhdddhhdddkdi ik k ik
group db %] ;Group byte

kkkhkkhkhkhrhhhkhkhhhhbhhkhthtbdkhkhkhkhrrhkdtiddhhhhkthhhbrhhhkkhbhkkkkhhkhhhdhin
* *
* Console driver routines. *
%« . *
* Routine used depends on the value of contyp. Possible *
* contyp values are listed as follows: *
* *
* contyp is: ] Nothing, used for patching to PROM's. *
* 1 Provide for 128 bytes of patch space. *
* 2 Multi I/0 or Decision I driver. *
* 3 2D/B driver. *
* *
* *

L Y E R Y R I T S R Y S S R RS R RS R LSS R E Y T

¢iflsh call flush :Flush disk buffers on input
jmp citty

KKK X AR R KRNI h Ak ko kb hkhhkrhhkthhrhkhkbhhkhhkdkhkihkrhhkhkdhhrhhhxhhkkik

* *
* contyps: 1 Blank space for console driver *
* *
* Note: If the user plans to utilize this space then the *
* one time c¢ode such as tinit sould be placed just below *
* the cboot routine. This space (belowe cboot) is recyled *
* for use as a disk buffer after cboot is done. *
* . *
*****************************************************************

if contyp eq 1
tinit equ $ ;Make it easy to find this place
cotty agu S
citty equ $
cstty equ $

ret

ds 127

endif :Blank space
LA A X S RS AL EEE R R R E R S R T Y R YT EEEETEE
* : *
* contyps: 2 Multi I/0 or Decision I console driver *
*

*x*
***?*************************************************************

if contyp eq 2




x K £ kkkhhkkhkkhkhkkhkkhkdkhhhhh bk ko hkh kR brrtAhhkARK AR AR LR

* x
* This driver on cold boot will inspect bits 1-3 of the sense *
* switches. If the value found is in the range 0-6 then the *
* console baud rate will be taken from the rate table. *
* Otherwise the current divisor latch value will be checked. *
* If the divisor seems to be ok then no action will be taken *
* as far as the baud rate setting goes. If the divisor is not *
* ok then 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 (¥ = off, 1 = on} *
* g33 = 11d *
* 9ol = 300 *
* gld = 1299 *
* Bll = 249¢ *
* 1@ = 48849 *
* 191 = 2684 *
* 119 = 19299 *
* defcon = 96348 *
* *
* Note: If you are compiling with multr3 {a Multi I/0)} then *
* the switches will not be available so the baud rate *
* will be taken from defcon. *
% x
AhAkkAkhkAhkRhkhkhAhkkkhkhkhhkhbkkhkhhhkhhhhhhhhdhdddhkhdrohkhhbhdhkdddtihik btk hkrii

hkkkkRkkhhkhhkhxkkkh Ak hhohhkhkhbhhdokhkhkdhhkhkhkhbohkdbhhk kb dhkhbkkki

* *
* Due to its length, the tinit routine driver is belowe the *
* cboot routine. *
* *

khkhkhkkkkh kb EAAE R A ARI AT kI hhbhkhhhhhkhdkhhdorhkhkkhkdkhhhrdohhkkkhhhkkkx

ThkkkhkhkhkkkkhkkkkRkhkhhkkkkhkhkhkhhhhrhhhhkrkXd kXA hkdhhhkhkhkhkhhkrhkhhikk

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

LS R A AL S LR 22 2SI S X R R R RSS2 3SR AT R ZS RS EY SRR S

citty lda group :Get group byte
ori congrp ;iSelect console
out grpsel
coninl in lsr sRead status register
ani dr ;Wait till character ready
iz coninl
in rbr ; Read character
ani 7fh ;8trip parity
rec

LRSS AR RS E L EE RS EE RS LR R R R R F R R R LR R R R R N )
*

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

KRERTERIEER ATk RRRKR KRR IR KRR R Rk Rk ko hkwhkhkhkhkhhkhkhhkhkhkhkhkkhhkhkkhhkhix

cotty lda group ;Get group byte
ori congrp ;Select console
out grpsel
conoutl in lsr ;Read status
ani thre ;Wait till transmitter buffer empty
iz conoutl

mow a .~ s i aractar 1a 1n [~}

® © & ¢ & o o o © ©° o ©° © o O ¢ o o © o o O



out thr ;Output to transmitter buffer
ret

LR E R E A E S RS RS T LRI LSRR LR ER IR L RE R R R R R R

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

KhkhkhkhkAhdhk kAR REIRE AR b h kA RRREER I IR KETRAR R AR Ak kb kk

cstty lda group :Get group byte
ori congrp ;Select console
out grpsel
in isr ;Read status register
ani dr
rz :No charactter ready
wmvi a,9ffh ;Character ready
ret
endif sMulti I/0 or Decision I

AR hkhkdekkhkhhkhkkhhdkkdhkhkdhhhhRdhhrhhrhhhhhhddddhhdikhhiddkddddkddink

* *
* contyp: 3 2DB console driver *
* *

KK EKKT AR AL AR RN RTRRARRA AR AR RNk ARk kA hkhkhkkhhkhkdhhkkhkhhhkhhhkhhihdr®

if contyp eq 3
cotty Jup djcout ;Console output
citty jmp djcin ' :Console input
cstty call djtstat ;Console status

mvi a,dffh

rz

inr a

ret

endif +2DB

A A RS LA 2R R R R AR 2 LS EEEEEEEEEEEEEFFRRL T LR T I T R g ]
LST: device driver routines.

*
*x
*
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. *

Multi I/0 serial, no protocol. *

Multi I/0 serial, CTS protocol. *

Multi I/0 serial, DSR protocol. *

- Multi I/0 serial, Xon / Xoff protocol. *
Multi I/0 paraliel, Centronics. *

Multi 1/0 parallel, Diablo HyType II. :

*

O U WD

*
*
*
*
*
*®
*
*
*
®
*
*
*
*
*
*

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

LA R R R R AR L R A A LA I LS R  E R R R R R E S S R F R EF ISR TSR TR L L Y
* *

lsttyp: 1 Blank space for printer driver

* % % *

*
*
* Note: If the user plans to utilize this space then the
¥ onae time crode such as 1init 2onld Be nlacad Sued below

® &6 & o ¢ & & 5 & & & & & © o o & o ¢ o o



* the ¢boot routine. This space (belowe cboot)} is recyled *
* for use as a disk buffer after cboot is done. *
* *
KHEKEKI IR AR K AR R AR AR A A AR R R AN R AR R ARk kkkkhkhkhkrkdkhkhhhhhhhhhkrhhkhhodtdix

if lsttyp eq 1

linit equ
list equ
listst equ
ret
ds 127

;Make it easy to find this place

4 U 4

endif ;Blank space

kkkhhkkhkhhhhkhkkhkkhdhhkkdkhkhtkhhkkhkrhhhkhhkrhhkbrhkRhhkhhkhhhhbhhkhhhhkhrhkhkhixd

*

* lsttyp: 2 Serial printer, no protocol *
* *
* lsttyp: 3 Serial printer, CTS protocol *
* *
* lsttyp: 4 Serial printer, DSR protocol *
* *
* 1sttyp: 5 Serial printer, Xon / Xoff protocol *
& *
LR RS SRR T EE R TR R R TR TR R L S R L L R L R L I R R R R T T g g

if {(lsttyp ge 2) and (lsttyp le 5)
list lda group :1Get group byte

ori lstgrp :S5elect list device

out grpsel
11 in 1sr

ani thre sWait till transmitter buffer empty

jz 11

LA AR S R XS ST LS R LR R T R R R R L X

* *
* The CTS driver is used for a printer with hardware *
* handshaking (TI 81#). It should be connected to the CTS *
* input on the list device serial port. *
* *
* *

LRSS R LR R IR LRI R IR R R R B R T L R R R R R R R R R LR R g g

if lsttyp eq 3 ;CTS protocol

in msy

ani ots sWait till clear to send
jz 11 '
endif

LR AR R E LRSS EE R RS ST LR R R R R R Ly L B R g L R AT nag

* *
* The DSR driver is used for a printer with hardware *
* handshaking (TI 81d). It should be connected to the DSR *
* input on the list device serial port. *
* *
LE R R AR R AL S LA LSRR RS R R R R R R g g T T

if lsttyp eq 4 :DSR protocol

in nsr

ani dsr

Jjz 11 ;Wail till DSR comes up

endif

LA A RS AR AR R ERESEEEERERE R R R R R R g e L e g L e N Yy 222 L L]



*

* The Xon/Xoff driver is used for a printer with software

* handshaking {(Diablo 633).

*

FRE IRk Rk Ak hkdhdohbkhhkddhkkxkrrk Rtk kAR AT XA R Ak A EX A IR X Tk kkrkkhhkhekkkx

if
Xloop call
ora
jz
endif

mov
out
ret

listst 1lda
ori
out

in
ani
rz

if

in
ani
rz
endif

if

in
ani
rz
endif

if
mvi
l1stflg equ
in
ani
jz
in
ani
mov
sta
xskip mov
sul
jnz
ret

xsdone equ
endif

mvi
ret

endif

lsttyp eq 5
listst

a

xloop

a,C
thr

group
lstgrp
grpsel

1sr
thr

lsttyp eq 3
msr
cts

isttyp eq 4
msr
dsr

lsttyp eq 5
b, xon
5-1
isr

ar
xskip
rbr
7fh
b,a
l1stflg
a,b
xoff
Xxsdone

a,dffth

*
x
*
*®
*
i1Xon / Xoff protocol

s+Check printer status

:Loop if not ready

;Get group byte

;Select list device

:Check if transmitter buffer empty
;Return not ready

;CTS protocol

tReturn not ready if CTS is false
sDSR protocol

;Return not ready if DSR is true

;Xon / Xoff protocol
srLast character recieved from printer

tCheck for a character
sNo character present
:Get character

:Save
;Kludge flag (last character recieved)

;Check for Xoff char (control 8)
;Printer ready
sPrinter not ready

;Printer ready for data

;Printer ready

sMulti I/0 serial

LA RS SRR AL LSRR E R R R F R R E T T TSI L R T T LY

*

* lsttyp: 6
*

*

Centronics parallel printer driver. *

*

LA RS SRR E SRR AR R R ISR LS LSS RS ERRE SRR SR RS LS ESS SR

1 f
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Decision I Diablo parallel to Centronics parallel interface.

The following cable must be made from the 56 pin Diablo
conector to the 35 pin Centronics.

Centronics

pin

IMPORTANT: For this interface to work /select (24) on the
parallel conector must be tied to ground (35).

% % % % % b % % F F % % o ok ok F Ok ok % % ok ¥ % K % % % %k ¥ % o % N F F o X F * ok ¥ F * F X ¥ F &
[
-~

Kk KKK I ARk kA AR RR R A R I b hhkhhkhkdhhhkhhhhkhkhkhhdhhkdhhkhkkrdhk ki Rk hhk kR kkkkx

list

rl

Pl

el

signal
/strobe
datal
data2
data3
data4d
datab
datao
data?
datal8
/acknlg
busy

pe

slct

Jauto feed xt

NC

@V

chassis gnd
NC

/strobe rtn
datal rtn
data2 rtn
data3 rtn
data4 rtn
datab rtn
dataée rtn
data7 rtn
data8 rtn
/acknlg rtn
busy rtn

pe rtn
/init
/error

GND

NC

/slet in

-
& -
L
& -
& -
& -
o -
£ -
-
->
->
->
->
& -

LI T T

AL AAAAMANAMANMAAAA
LI T N N U T I I |
v VVVVVVVVVVYVY

lda group
out grpsel
in daisyd
ani ready+paper
jz rl

in daisy®d
ani ribbon
inz rl

in daisy#d
ani cover
jnz el

mov a,c
ot Aai=11

*

*

x

x*

*

*

Multi 1/0 *
pin signal - *
46 /a9 *
37 /d1 *
36 /dz2 *
39 /d3 *
33 /da *
43 /a5 *
42 /d6 *
43 /a1 *
45 /das *
12 /check *
28 /printer ready *
3 /paper *
4 /ribbon *
1 /dlo *
*

2 GND *
*®

x

8 GHND *
11 GND *
14 GND *
le GND *
18 GND *
23 GND *
22 GND *
25 GND *
38 GND *
41 GND *
44 GND *
47 GND *
9 /dil *
5 [cover *
35 GND *
*

14 /d12 *
35 <=> 24 /Select *
: *

*

x®

¥

w

:Get group byte

:Wait till printer ready and selected

1Test if out of paper

:Move character into {(a)
T a+rmrh Aat+as



mvi a,d11+d14+d9 ;Make sure strobe is high

out daisid
der a ;Pulse strobe low
out daisid
inr a
out daisid
ack in daisy¥ :Wait till ready again
ani ready :
iz ack
ret
listst 1lda group 1Get group byte
" out grpsel :Select group zero
in daisyd ;Wait till printer ready and selected
ani ready+paper
re _
in daisyd ;Test if out of paper
ani, ribbon
rz
in daisyd
ani cover
xri cover
rz
der a
rec
endif ;Centronics parallel
if isttyp eq 7 :Diablo HyTyp II

khkhkhhhhkhkhkhhkdkdkkhkkkhkkkkkhkhkkbkkkkhkhhhhkhkbkhkkkhkhkhkhhhkhkhkhkhhhkhkhhkhkhiix

* Diablo 1616 simulator for the Morrow Designs / Thinker Toys *
* Mult I/O board. The simulator makes the parallel Hytyp II *
*

* look like a serial 1619.
FRARAEAEEEEERERA AT RAARENRAERARRAAERRAAR A IR AR T AR R R Ak kb kkhbkhkhedkhkhkkhhhk

khkdkhkhkkkhkkhkkdkhokhhhhhhdhhdkhhhhorkhhhrhhhhhikhdthdhhhbh kb rkrrhhh

* *
* This routine does all of the character decoding, escape *
* sequences forward, backward, etc. The list of escape *
* sequences, and special characters recognized is: *
* . o *
* adel ignored *
* anul ignored *
* aack ignored (when received) *
* abel ignored *
* aff form feed *
* aetx etx/ack handshake *
* aht horizontal tab *
* alf line feed *
* asp space *
* abs backspace *
* acr carriage return *
* aesc @ ignored *
* aesc 1 set tab stop at current print position *
*. aesc 2 c¢lear all tab stops *
* aesc 3 graphics mode on *
* aesc 4 graphics mode off *
* aesc 5 forward print *
* aesc 6 backward print *
* aesc 8 clear tab stop *
* aesc 9 set left margin *
* aesc A ignored *
* anaer B 1anorad %



* aesc D negative half lines feed *
* agsc U nalf line feed *
* aesc alf negative line feed *
* aesc aht ¢ apsolute horizontal tab *
* aesc avt ¢ absolute vertical tab *
* agsc ars c set vmi *
* aesc aus ¢ set hmi *
* *
khhkhkhhkhdkdhdhdhdkhkhkddkbhdkbhbhbhkhbhhdehhhhhdhhkdkhkhhkhthbhkbhhkhthddddbdbhrdhhhtdd
list lda group :Set printer initialized flag

ori denable

sta group

mov a,c ;Get the character to print

ani 7fh :Strip off parity

rz

cpi adel ;Ignore delete

rz

mov c,a :S5ave character

1da escflg

ixi h:leveld :Level zero characters

ana a

mov a,c ;Scan for c¢har in A

jz lookup ;Look up activity for this character

1da escflg

Ixi h,levell ;Single character escape sequences

cpi aesc

MmOV a,c :Scan for char in A

jz lockup ;Execute single level escape sequence

1x1i h,levell 1Two character escape seguence

lda escilg

kkkhkhhhkkhhhhkhkhhdhdrhhhdb kb kXA AR EAR AR ER A AT kRN ARk Rkt hkhhkhid

* Lookup scans the table pointed at by HL looking for a match *

* of the character in register A. *
AR E LKA IR E AR Kk dhdh kbbb hkhhkhhhkhbhhkhkhkhhkhhbhbhhhkhbkhhhkhkkkhkktk

lookup der m ;Test if end of table

inr m _

jz gother 1Execute the default function

cmp m ;Otherwise test for a match

jz gother

inx h ;Bump over character

inx h :Bump over function address

inx h

jmp lookup
gother inx h ; Bump over character

mov a,m ;Get low byte of function address

inx h

mov h,m ;Get high byte of function address

mov l,a ;Form Address of function

pchl rEXxecute it
LA S AR AR RS AL SRR RS E R R s R RS R R A F I A T T X X R R R PR TSRS TS R TR
* Each of the following tables contains entries of the form: *
* 1 byte character to match *
* 2 bytes of address to execute *
* terminated by a first byte of @. *
KkkRkbdkkhkhhkhdhhkbhhhhkhkkhhhkrhkhhkkdhhrhhhhkhhkhkkhhrhhhkhkdhkrdhthhhhkhhhikhkdk
leveld db aesc

dw doaesc iBeginning of an escape sequence

db aff

dw doaff ;Form feed

db aetx

Adwr doaestx



levell

levell

db
dw
db

aw

db
dw
db
dw
db
dw
db
dw

di
dw
dp
dw
db
Aw
db
dw
db
dw
db
dw
db
Aw
db
aw
db
dw
db
dw
db
dw
db
dw
db
dw
db
aw
db
dw
db
dw
db
dw
dp
dw
db
dw
db
Aw
db
dw

ab
dw
db
Aw
db
dw
db
dw
db
Arar

aht
doaht
alf
doalf
asp
doasp
abs
doabs
acr
doacr
%]
dochar

|ll
sethtab
t2l
clrall
l31
setgrp

setdir
l8!
clrhtab
I9I
setlmar
lgl
funcl
lAl
funcil
SBI
funcl
lal
funcl
tbt
funcil
lDt
neghlf
Iul
poshlf
alf
neglf
aht
settwo
avt -
settwo
ars
setiwo
aus
settwo
4]
funcl

aht
abshtab
avt
absvtab
ars
setvmi
aus
sethmi
%]

futh

shorizontal tab
;Line feed

: Space

;Back space

;Carriage return

sAny other character

;Set horizontal tab

1Clear all horizontal tabs
;Graphics mode

;Clear graphics mode
:Forward printing
sBackward printing

;Clear horizontal tab

:1Set left margin

:No operation level 1

iNegative half line feed

tHalf line feed
;Negative line feed

;Two character escape sequence

tAbsolute horizontal tab

sAbsolute vertical tab



LR EE AL SR LR EE RS A RS SRS RS R EEE R E R I T R L R

* The following routines execute escape sequences, etc. *
LR L S E S 22222 S 2R S 2R R A E R F R P IR YRR LR R YR

settwo
doaesc

func
doaetx

doalf
adjvp

P1fvmi

neglf

doasp
spdir

adjhp

sphini

doabs

doacr

dochar

mov
sta
ret

ret

call
xchg
1hld
dad
shld
ret

lda
ana
1xi
raz
1hild
ret

call
call
call
Jmp

call
lda
ana
cnz
xchg
1hlad
dad
shld
ret

lda
ana
1xi
rnz
lhld
ret

call
call
Jjmp

Xra
sta
sta
1hid
xchg
lhld
call
shid
mvi
ana
inz
ret

Mo

&, C
aescflg

1fvmi
dlvpos

dlvpos

grhflg
h,1

vmi

lfvmi
neghl
adjvp
funcl

sphmi
dirflg

neghl
dlhpos

dlhpos

grhflg
h,2

hmi

sphmi
negnl
spdir

a
dirflg
grhflg
hpos

Imar
hlmde
dlhpos
a,auntolf
a

doalf

1Get the escape character

:Get line feed wvmi

7;Get vertical motion displacement

;Only 1/48 if in graphics mode

1Get vertical motion index

;Get line feed vmi

:1Get space horigzontal motion
s;Forward or backwards ?

sNegate HL

:Adjust Horizontal position
;Get current adjustment
sUpdate it

sAnd save

:+1In graphics mode ?

;Only 1/68 if in graphics mode

; Space increment
sNegative to start with
;Adjust backwards

;Forward printing
:No graphics mode
;Get current coffset
:Get left margin

:Don't move yet though
;In Auto line feed mode 7

1Do line feed also



clrall
notblp

kludge

func?
funcil

setgrp

clrgrp

clrdir

setdir

setlmar

setvini

sathmi

poshlf

neghlf

mvi
call
lda
ana
1xi
jnz

lnld

jmp

equ
1xi
mvi
mvi
equ
inx
der:
inz
equ
Xxra
sta
ret

mvi
sta
Jmp

Xxra
sta
Jup

Xra
sta
Jmp

mvi
sta
jmp

l1hid
Xchg
lhid
dad
shlad
jmp

mov
mvi
dcx
shld
Jmp

mnov
mvi
dcx
shld
Jmp

call
call

jmp
call
call
call
jmp

dlhpos

lmar
funcl

i,c
h,d
n

vmi
func2

l,c
h,9

h
hmi
func2

hlfvmi
adjvp
funcl

hlfvmi
neghl
adjvp
funcl

;Print the character in register C

:Don't move if in graphics nmode

:Clear all horizontal tabs
sBeginning of tab stop array
18ize of tab array (bytes)

i Reset tabs (reset to 0 later)
:Used on first reset {warmboot)
;Next tab stop

;Update repeat count

:Continue zeroing

;Clear escape sequence flag

:1Set graphics mode on

;Turn graphics mode off

:Forward print mode

:Set backward printing mode

;Get current position

:Get offset

1 Set the motion index

;Half line feed vmi

;1Negative half line feed




hlfvmi
divid2

apshtab

newdlh

absvtab

sethtab

tabcol

mtabp

mtabd

ihld
mov
ora
rar
mov
mov
rar
mov
ret

mov
mvi
dex
call
jmp

1nld
call
xchg
1hld
xchg
call
shld
ret

mnov
myi

dox

1hia
call
xchg
1hld
Xchg
call
shld
jmp

call
ora
mowv

jmp

lhliad
xchg
1hld
dad

xchyg
lhld
xchg
call

sMake a tab pointer

e o T+
@m0

newdlh
func2

hmi
hltde

hpos

hlimde
dlhpos

@,Q
d,o

d

vini
hltde

vpos

hlmde
dlvpos
func?

tabcol
ui}

m,a
funcl
hpos

dlhpos
d

hmi

nldde

:Get vml for full line feed
;High byte
;Clear the carry

sAbsolute horizontal tab

;Form 16 bit tab column

;Multiply by hmi

;And subtract current horizontal position

+Abscolute vertical tab

;Multiply by vmi

:And subtract the current vertical position

:1Set horizontal tab
:OR in tab stop
H and save

;Compute address of current character col

:Get logical position

:And divide by hmi to get character column

sHL -> Tab column desired (1-168)
sHL <- address of tab stop

;1 A <- bit mask for tab
d,8

1xi
call
mov
inr
1xi
dad
Xra
atc
rar
dcr
Ao

hldde
C,e
c

d, tabstp
ol

&

e oy

stop _
;Number of stops per byte
;HL/DE -> HL, HL mod DE -> DE
; Save

:Make range (1-8)

;Tab array

:Make array pointer

;Bump bit counter



ret

clrhtab call
cma
arna
Mov

jmp
doaht 1hid
xchg
1hld4

dad
xchg

inld

Xchyg
call
tablop 1xi
inx
call
jnc
push
¢call
ana
pop
jz
xchg
Jmp
tofar ihld
xchg
Ixi
call
shld
ret

doaff 1xi
1xi
call
1xi
call
push
Inld
xchg
1hld
dad
pop
push
call
xchg
pop
xchg
call
xchg
ihld
dad
shld

Jmp

tabcol

m
m;a
funcl

hpos

dihpos
d

hmi

hldde

d, numtabs
h

hlcde
tofar

h

mtabp

m

h

tablop

newdlh
hpos

h,maxrgt
hlmde
dlhpos

n,dfrmln
d,48
hltde
d,18
hidde

h

vpos

dlvpos

hlinde

dlvpos
d
dlvpos
papr

1Clear horizontal tab

tMask ocut tab stop

;Compute address of current character col

1Get logical position

;And divide by hmi to get character column

:3tart with next position

;Compare position with number of tabs
;Past last tab

;Save col pointer

;Generate tab pointer

;Check out tab stop

; Restore col pointer

;Loop if stop not set

;Set new col position and return
:Go all the way to the right

:Multiply forms length by 48

;And divide it by 14
:S8ave this result
;Get logical vertical position

:Get copy of forms length
:HL mod DE

KkkhkkRkhkhkhhkkhkhhhkkkhkkbhkhkhkbkkkthhktrRhbhhhhkikhrkdhkhkrRkhkRhkhkkkhhbrkhdddkk

* Neghl forms the twos complement of HL. *
IR 2 A E s AT A LSS A S XSS ZEL AR EL SRR LSRRI SRS SRR R A s RS RR XX R

neghl mov
cma
mov
mov
IS

&
3

oo
-



mowv l,a
inx h
ret

khkhkkkhhhkdhhhhkhhkhtkkA kAR kA XAk bk hdhkhhdhrhhhkhhohhhhkhhixhkhhhhhkhhhhkkk

* Hlmde subtracts DE from HL and returns. *
(AR E S 2 X E R ST S LTS ERE T E R R T EEEEFEEE SRS FEEE LT EEEEEEE T EEEFEEEE Y-S EF YT

hlmde Xcng

call neghl
xchg

dad d

ret

Ahkhkkhkhhkhkkkhhkhkrhkhkhkdhkhbhkhhkhhhkhkhhhkhhkkhhhhbhkhkhhhkhhhdhhhkhhbdthithkhdtn

* Hlcde compares HL with DE. On return the Z flag is set if *

* they are equal, the Carry flag is set if HL is less than DE. *
L L2 2 RS2SRRSR R R RS RS EE YRR R SR T RS R EEEEE T RS L E AR EEEE L E LR RS L L N

hlcde mov a,n
cmp d
me
mov a,1
cmp e
ret

A A SRS LSS RS ER SRS S SRR AL SRS R R E R RS REER R R ERRER SRR SRR LSS ERRERESERSE ]

* Divide the number in HL by the number in DE. Return the *

* guotient in HL and the remainder in DE. *
kRS A S A S X E XL AR A S A EE R R EEEE LRSS LR R R R A XX AR R R R ERERE LR L &S

hldde mov a,d ;jStart by negating DE and
cma H moving the left operand to BC
Mmov b,a
mov a,e
cma
mov c,a
inx b
mvi a,lo ; Repeat count in reg A
1xi a,i sInitial remaindey is zerao
div3 decr a ;Test if done
rm tAll done 2
dad h ;Shift right operand to the left
xeng '
push psw :Save carry
dad h ;Shift left operand to the left
pop psw
jnc divli :Does it fit ?
inx h
divl push h
daa [+
jnc div2
Xchyg
inx h
Xthl _
pop h
Jmp div3
div2 pop h
xchg
jmp div3

kKRR T AR IR R T IAAAKE AR AR RAR AR RAFTFERIAARN IR Ak Ak ko ko khk kb hhk Xk

* Multiply the contents of HL by the contents of DE. *
AEKEEE IR AR R A AL A AR R A K I AR AL TR KRR R KRR I AR RN IR AR A RR AR AR AR kR vk k&

hl+Je Ny o1



mov
1xi
mult mov
. ora
rz
mov
ora
rary
mov
MOV
rar
MOV
cc
xchg
dad
Xchg
Jmp
dadde dad
ret

mult
d

khkkkkkkhhkhhkdhdhhdhhhhkhhdkhkkhhbrhdhhrdhbhhbhbhbhkhkhhrkhbhkhRdhkdhdddddkhidkhkdrikk

* The routines below actually interface to the printer, *

* causing paper feed, carriage, and print wheel motion. *
AhkhkhkhkkhkkhdbkhkkbhikdhhkhkhkikhkkthkhkhhkhkhkkkhkhkkhhbkhkhkkhkhrrhhhrhkbRhkhkdrArw bk hki

carrg ihlad
mov
ora
rz
lhld
xchg
lhld
dad
mov
ana
ip
1hld
call
shld
1ftok lhid
xchg
lhiag
dad
1xi
call
je
lhld
x¢hg
1xi
call
shld
rgtok 1hlaé
xchg
1hild
dad
shld
1hla
mov
ana
mvi
ip
call
mvi
posh xchg
Ixi
ah g

dlhpos
a‘h
1

hpos

dlhpos
d

a,h

a
1ftok
hpos
neghl
dlhpos
hpos

dlhpos

d
d,maxrgt
hlcde
rgtok
hpos

h,maxrgt
hlmde
dlhpos
hpos

dlhpos
d

hpos
dlhpos
a,h

a

c,d
posh
neghl
c,dll

h,d
Al oo

;Check for any accumulated motion

;Check for too much motion

:Otherwise move only to maxright
;Update the horizontal position

:check if required motion is to the left

eRacat +he horismontal Incramaent




nohhlf

pPapr

POsvV

wheel

cmnd

cmnd g

xchg
mov
ani
jz
mov
ori
mov
call
mov
ani
Qora
mowv
1lxi
jmp

1hld
mov
ora
rz
mov
ana
mvi
Jp
call
mvi
mov
ani
ora
mov
pusn
ihld
xchg
1hld
dad
push
1xi
1xi
call
1xi
call
pop
xchg
call
Xchg
shld
Ixi
shld
Pop
1xi
Jmp

push
call
call
pop
Ixi

lda
out

in
ana
jz
mov
cma
mov

a,l
1 _ :
nohhlf ;No half spaces
a,c

dlz

c,a

divid?2

a,h

d9+419

C

h,a

d,crstrd

crnd

dlvpos ;Check for any paper motion
a,h
1
:No motion
a,h
a
c,0
posv
neghl
c,dll
a,h
d9+dly
c
h,a
h ;Save paper motion
vpos

dlvpos ;Get logical position

d

h ;Save for now

h,dfrmln :Get default form length
d,48

hltde :Multiply by 48

d,18

hldde -;Divide by 19

a

hldde ;Compute HL mod DE

vpos - :5ave new vertical position
h,d

dlvpos Reset vertical motion
h

d,pfstrd sPaper feed sgtrobe
crand

h

carrg :Position the carriage first

papr
h

~d,pwstrd

group ;Get group byte
grpsel ;Select group zero

daisyd

d

cmndd

a,l ;Negate low data bits

l,a



mov
ani
cma
if
ani
endif
mov
mov
out
mov
out
Xra
out
mowv
out
ret

a,h .
d2+d14+d11+d1l2 :;Mask in data bits only

multr3 :Mask out ribbon 1lift bit on Multi I/0
dffh-restore

h,a

a,l

daisil :Output low bits

a,h

daisid ;Ooutput high bits

e : ;S5lap strobe bits in

daisi#d

a,h ;And drop strobes back down
daisid

LEAE RS RS S SRR R R RS LSS 222322 2222 s E RS R

* New list device status routine. Returns Zffh if the printer *

* can except another character, otherwise it returns 8. *
(A2 4 TS X R X R EE R RS TR IR EL P EEEE SR ER L ER IS EFFIFEEEFEFEFIERLILTEEEE T E LS E S XS

listst

lda
ani
rz

lda
out
1xi
in

ana
xra
rz

cma
ret

group ;Check printer initialized flag
denable
;9 = printer not initialized
group 1Get group byte
grpsel 1Select group zZero
d,pwstrd
daisy?
d
a

KA TR KRR R KR AR R R AR AR AR A AR R AAR R A AR R AR AR A A AR R R AR R AR IR AR A kAR hx

* Dynamic data locations used by the simulator. *
HREhkEX K ARk kkhkkhkhhkdhhkhhhhhhkhhkhkkhkhkdhhhhkbhkhkhhkdhhkhbkhokhhrdhhhrhhkhhkh®

tyni
vini

vpos
dlvpos
hpos
dlhpos
Imar
dirflg
grhflg
escflg

tabstp
tablen

dw

aw

dw
aw
Aw
dw
dw
db
db
db

ds
equy

endif

3 tHorizontal motion index. Set by linit
H and escape sequences.
¢ ;Vertical motion index. Set by linit
H and escape saquences.
4] :Vertical position. Set by platen motion
4] :Delta vpos. Set by platen motion
] ;Horizontal position. Set by carriage motion
] :Delta hpos. Set by carriage motion
& ;Left margin
g ;Direction flag
] :Graphics mode flag
g :Escape sequence in progress flag
numtabs/8+1 :Tab stops bit array
numtabs/8+1 ;Length of tabs array

LRSS A AR AR R R ARSI FT RS Y RS R

*
*
*
*
*
*

DUuUNnen

AMT

The following routines are used to make the reader and punch *
devices peform I/O through the console. The user may patch *
here for their particular devices. *
*
*

Kh AR A REIAIEEIARAREF AR I RNRE R AR I I A kb khkhkkdhhkhkhhhkhkhbhkhkhkkkkiddtdkhkdhkk

oot



reader Jup

cin

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

*
*
*

*

gocpm 1xi
call
mvi
sta
sta
1xi
shld
1xi
shld
Xra
ata
sta
lda
mov
lda
ora
1xi
mvi

*
Gocpm is the entry point from cold boots, and warm boots. It *
initializes some of the locations in page 3, and sets up the *
* initial DMA address {(8@h). *
*
*****************************************************************
h,buff ;8et up initial DMA address
setdma
a, (jmp) s Initialize jump to warm boot
whot
entry rInitialize jump to BDOS
h,wboote sAddress in warm boot jump
wbot+1l
h,bdos+6 rAddress in BDOS jump
entry+l
a A <=
bufsec ;Disk Jockey buffer empty
bufwrtn iSet buffer not dirty flag
cdisk ;Jump to CP/M with currently selected disk in C
¢,a
cwilg
a
d, coldbeg +Beginning of initial command
a,coldend-coldbeg+l ;Length of command
cldemnd

j=z
1xi
mvi
cldomnd 1xi
sta
mov
call
lda
ora
lda
jz
rar
cldpbot rar
jc
jmp

cwflg db

d,warmbeg

a,warmend-warmpeg+l

h, ccp+8 :Command buffer
cop+?

b,a

movlop

cwflg

a

autoflg

cldbot

ccp
cop+3 :Enter CP/M

7] ;Cold/warm boot flag

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

w*
*x
*

o+

£ % % * %

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:

= never give command.

= give command on cold boots only.

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

* % % ¥ F N N ¥ ¥ *

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

autoflg db

Fy| jAuto command feature

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

%

*

* If there is a command inserted here, it will be given if the *
* auto feature is enabled. *



* For Example: *
* *
* coldbeg db 'MBASIC MYPROG' *
* coldend db @ *
*® %
* will execute microsoft basic, and mbasic will execute the *
* "MYPROG" basic program. *
* x
FREEXERRERETI AR AR R I kkhkhhkhkhkhkhkhkhkhkkkkdrhkhkhkkkkkhkkhkdhkdhbhkhdhithkidhrrhkkikirthhhkihk
coldbeg db t ;Cold boot command goes here
coldend db id

warmbeg db v sWarm boot command goes here

warmend db i)

KARKEEEXERRRAKEERARN KRR R R AR AL AR ARk T Ak bRk kb hkhkhbhAakrvrkhbhkdrkkkht i
*®

*

* Wpboot loads in all of CP/M except the Cbios, then initializes *
* system parameters as in cold boot. See the Cold Boot Loader *
*
x
*

listing for exactly what happens during warm and ccld boots. *
*

khkhkkkkhhkXkdhhbhkhkhbhhkhhkhkhkhhkhkhhkhhhhdhkhkhhhhkhkhkAkrXRAREIETFARXEA AR FREE XXX

wboot Ixi 8p, tpa ;Set up stack pointer
mvi a,1
sta ewflg :Set cold/warm boot flag
if {maxnd ne ¥) and first ;Supply Warm Boot from Hard Disk
XTa a
mov c,a
1xi h, ccp-2ddh ;Initial DMA address
push h
sta head
mvi a,l
push psw ;Save firgt sector - 1
call hddrv ;Select drive A
mvi c,d
call hdtrk ;Home the drive
warmlod pop psw :Restore sector
pop h ;Restore DMA address
inr a
sta hdsectr
cpi 12 :Past BDOS ?
jz goCcpm :1Yes, all done
inr h :Update DMA address
inr h
shld ndadd
push h
push pPsw
warmrd 1xi b, retries*1ddh+9 ;Retry counter
wrmread push b ;Save the retry count
call hdread rRead the sector
pop b
jneo warmlod ;Test for error
der b :Update the error count
inz wrmread :Keep trying if not to many errors
hlt ;Error halt
dp & ;Try not to screw up Decision CPU's
endif

LR A RS A E R L R R ST E R RS R RS SRR SR FT SRR R EE SRR LR L RS YIRS R RS EEE L LR L
* *
* Floppy disk warm boot loader *
* x
KkkkhkkhkhhbkkkhkhkhhhbhkkdhhkhkAhExdAXFA R AR TR IR hkdh R Kkh&®Ekdkkddkdddkdik



wrmfail

t@boot
newseaegd

nowrap

newdma

nowrp

wrmfred

if

mvi
call
call
je
mvi
call

mvi
sta
Ixi
shld

mvi
equ
inr
inr
cpi
je
jnz
sui
i1xi
shld
sta
nmov
call
1xi
equ
1xi
dad
shld
mov
mov
call
1xi
push
call
call
pop
jnc
der
jnz
jmp

sLoad track

tlboot

wWEMCpY

mvi
call
Ixi
1lxi
call
lxi
1xi
call

1xa1
1x1i
1xi

mov
stax
inx
iny

(maxflop ne P) and not first :Supply Warm Boot from 2D

c,d
djsel
djhome
wrmfail
c,d
djside

A,5«2
newsec
h,ccp-18dh
newdma

a,h-2
$-1
a
a
27

nowrap
tlboot
27-6
h,ccp-8y¥h
newdma
newsec

c,a

djsec

h, ccp-186h
$=2

d, F1ddh

d

newdma

b,h

¢,l

djdma

b,retries*14Jgh+@

b
ditrk
dijread
b
t@boot
b
wrmfred
djerr

c,l
djtrk

b, ccp+dbdgn
d,ld*ldvh+1

wrmread

b, cocp+g£89n
d,19*198h+3

wrmread

b, 338N

d, ccp+1386h
h,cop+d£fddh

,m

agli o P o T

;Select drive A

Track ¢, single density
;Loop if error

;Select side @

-
L

s The next block of code re-initializes
the warm boot loader for track 4.

-
¥

;Initialize the sector to read - 2
iFirst revolution DMA - 1d¢h

tLoad all of track @

:First gector -
;Update sector #
:S8ize of track in sectors + 1
:Skip if not at end of track
;Done with this track

tBack up to sector 6

iMemory address of sector - 144h

;5ave the updated sector #

r5et up the sector
tMemory address of sector - 1dgh

;Update DMA address

:Save the updated DMA address
:Set up the new DMA address
tMaximum # of errors, track #

;Set up the proper track
;Read the sector

:Continue if no error

;Keep trying if error
:To many errors, flash the light

l, sector 1, sector 3 (partial},

-
!

tAddress for sector 1
rRetry count + sector 1

sAddress for sector 2
;Retry count + sector 3

;Size of partial sector
;Address for sector 3
;Address of sector 3

:Get a byte and

+
-
¥

Track 1

save it.
Bump pointers

2

sector 2 (1924 byte sectors)




dcx b sBump counter

mov a,b 1Check if done

ora c

jnz wrmcpy : if not, loop

1xi b, cop+d£93h rAddress for sector 2

1xi d,12*183h+2 ;Retry count + sector 2

call wrmread

jmp gocpm ;All done, do last inits...
wrmread push a

call djdma ;Set DMA address

pop b

call dijsec s8et sector
wrmifrd push b ;i Save earror count

call dijread :Read a sector

ja wrmerr ;Do retry stuff on error

call djstat ;Sector size must be 1024 bytes

ani dch :Mask length bits

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

rac ;Return if no error

der b sBump error count

jnz wrmfrad

jmp djerr :Error, flash the light

endif

ARk Ehkhhhkhkhkbdh ok ok hd ARk Atk hkhkhkhhhhkkhkhhkhkhxhhkhhhhkhkbthkhkkbhhiitix

* *
* Setsec just saves the desired sector to seek to until an *
* actual read or write is attempted. *
+* *

kkhkhkkchkhkhkhkhhkhkhkkrhkhhkkdrhkhkhkrhhkhkhhhhFhhhbhbhkrhhbbhk bk kb hkhkhkhd

setsec mov h,b
mov l,c
shld cpmsec
donop ret ;Null SINGLE.COM hookup for no floppies
X R R R R A R R R E R R R R E R e R R A R EE AR RS2 2RSSR 22 222232 233X 22 k2 2 42 2 2 & &1
% k4
* Setdma saves the DMA address for the data transfer. *
* x*

khkkkhkkrkhkkkhkhkhkhkkkkhkhhkkdhthkhkkhkhhbhkhrthkhkhkhkhkhhkhkhhhkhdhrdhhhhhhkhkhkkrxkhkiikik

setdma mov h,b :hl <- bc¢
mov l,c
shid cpmdma +CP/M dma address
ret

khkXhkhkhkkhkhkkdkrkkhhthkhkhhkhkhkhkhrhkhhhkhhhkhhhbhkkhkAhhkdkhkhkhFhkhkkFhhkhkhkhbdbhkkhhkkki

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

kKA hdkkkhkhkdhhkkhkhhhohkdkhdhhkrhkhrhhhhdkhxhxx Ak ket dhkdhkddkhdkhhhhkhkidh¥

home mvi c,d ;Track to seek to

kkhkhkhkkhkkhhkhkhkhkhkhkhhkhkkhhkhkhkkhkkkhhkRArR kAR REXI AKXk dkhkhhkhhkhkhkhkrxddhidx

* *
* Settrk saves the track # to seek to. Nothing is done at this *
* point, everything is deffered until a read or write. ¥
* *

kA kAo hrhkhkhRhhohhhbktthkhbrthhhbhkthkdr bbbk rAATAATA AR R EAE R A I A AT A X



settrk

nov
sta
ret

4. C
cpmtrk

FA <
;CP/M

track #
track #

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

*

* Bectran translates a logical sector # into a physical sector

* #.

*

*
*
*
*

LEE SRR A SRS EEEE R LR T ET R E L B R L L R R R g g R L U N S R v R AP

sectran

sectran

tranfp

sidea

sidecne

sidetwo

if
1da

if
cpi
je
else
cpi
Jne
endif
endif

if

equ
endi f

if
inx
push
push
call
nov
ora
rar
sub
push
jm
pop
PCp
pop
Xxchyg
dad
mov
mvi
ret

Ixi
dad
mov
ani
jz
pop
pop
cma
inr
mov
pop
call
mvi
ora
mov
ret
endif

(maxhd ne 8) and (maxflop ne 0) :Both types
:Get the Drive Number

cpmdrv

first
maxhd*logdsk
tranhd

maxflop
tranhd

{maxhd eq 9) or
$

maxflop ne 3
b

d

b

detdpb

a,m

a

<

pPSW
sidetwo

sideone
a,8&h

h,a

;Over the # of hard disks ?

;Over the # of floppies ?

(maxflop eq )

;Ploppy translation

;Save table address

;Save sector #

1Get DPB address into HL
:Get ¥ of CP/M sectors/track

:Clear cary
;Divide by two

;Save adjusted sector

tDiscard adjusted sector
rRestore sector requested
;Restor address of xlt table
:hl <- &{translation table)
offset into table

thl <- physical sector

b =

10ffset to side bit

iTest for double sided
;Media is only single sided
sRetrieve adjusted sector

rMake

;Make

1 5ide

sector reguest positive

new sector the requested sector

two bit
and sector

;Just one type




if maxhd ne & sHard Disk translation routine
tranhd mov h,b
: mov l,c
inx h
ret
endif

Akkhkkhkhekhhhhhhhhkhkhdhkrhdhkdkhbhkhhrhhhhbkdhkhhhhhkhkhhhdohrhhbhkhkhdhkhhrkhkhhkk

*
Setdrv selects the next drive to be used in read/write *
operations. If the drive has never been selected before, a *
parameter table is created which correctly describes the *
diskette currently in the drive. Diskettes can be of four *
different sector sizes: *
1) 128 bytes single density. *

2} 256 bytes double density. *

3) 512 bytes double density- *

4) 1824 bytes double density. *

*

*

* % ok % % ¥ X * ¥ X ¥
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setdrv mov a,c ySave the drive #

sta cpmdrv '

cpi maxflop+({maxhd*logdsk} ;Check for a valid drive #

Jng zret 1Illegal drive #

mov a,e :Test if drive ever logged in before

ani 1

jnz setdrvi ;Bit ¥ of E = i{§ => Hever selected before

if {maxhd ne 3} and (maxflop ne @) ;Both types ?

lda = cpmdrv :Get the Drive Number

if first

cpi maxhd*logdsk ;Over the # of hard disks ?

je drvhd

sui maxhd*logdsk

else '

cpil maxflop ;Over the # of floppies ?

jnc subfp

endif

endif

if (maxflop ne ¥) and first

mov c,a ;Save drive #

mvi a,d tHave the floppies been accessed yet ?
flopflg equ $-1

ana a

jnz flopok

mvi b,17 ;Floppies havn't been accessed

1xi h,djboot ;Check if 2D controller is installed

mvi a,{(jmp)} '
clopp cmp m

jnz zret

inx h

inx h

inx h

der b

inz clopp

Ixi 4,djinit ;Initialization sequence

ixi h,origin+7e2h :Load address

mvi b, 38 ;Byte count

cali movlop

mvi a,dffh sStart 1791

sta dreg

mvi a.~1romel » 1791 racat



djinit

djnext

flopok

sideok

subfp

sta
jmp

db
db

mvi
sta
endif
if
1xi
shld
mvi
sta
call
je
call
ani
push
rar
Ixi
mnov
mv i
dad
push
call
xchg
pop
mvi
call
ixi
dad
push
ihld
inx

mov
Xri
mov
mvi
mov
ani
1xi
jnz
1xi
xchg
pop
pop
ral
ral
mov
mvi
dad
Xchg
mov
inx
mnov
endif

if
Jrap
if
sui,
endif
endif

cmdreg
djnext

¢, &, ¢, 18h, 3, ¥, &, &, 7eh, 4, 8, 9, 9, Offh, 9, YLffn
9, 6ffh, 9, O0ffh, 9, 9, 1, 9, ©, 9, B, &, 9, 9

a,l :Save 2D initialized flag
flopflg ' '
maxflop ne o
h,1 ;:Select sector 1 of track 1
truesec
a,l
cpmtrk
£i11l sFlush buffer and refill
zret 1Test for error return
distat ;Get status on current drive
gch :15trip off unwanted bits
PSsw sUsed to select a DPB
h,xlts :Table of XLT addresses
e, a
d,d
d
h :Save pointer to proper XLT
getdpb :Get DPH pointer into DE
d
b, 2 :Number of bytes to move
movlop sMove the address of XLT
4,8 ;0ffset to DPB pointer
a ;HL <- &DPH.DPB
h
origin+? ;Get address of DJ terminal out routine
h ;Bump to look at address of
; uart status location
a,m
3 :Adjust for proper rev DJ
1,a '
h, (origin+328h)/180nh
a,m _
dblgid :Check double sided bit
4,dpbl28s ;Base for single sided DPB's
sideock
d,dpbl28d ;Base of double sided DPB's
:HL <- DBP base, DE <- &DPH.DPB
d ;Restore DE (pointer into DPH)
psw ;0ffset to correct DPB
c,a
b,y
b
;Put DPB address in DPH
m, e
h
m,d

(maxhd ne @) and {(maxflop ne @)

setdrvl ;Skip over the Hard Disk select
not first
max flop :Adjust the drive #




drvhd

tdelay

indxl

indx?2

setdrvl

if
call
mov
sta
call
mov
inr
jnz
ori
out
mvi
cut
mvi
Ixi
dcx
mowv
ora
CZ
rz
in
ani
Jnz

1xi
mvi
in

ana
mov
in

ana
cmp
iz

@nx
in

ana
cinp
jnz

if
dad
endif

if
Xra
mowv
rar
mov
mowv
rar
mov
dad
endif

shld
endif
call
endif

call
1xi
dad
mov
anil
sta
mov
rar

maxhd ne o

diviog
a,c
hddisk
drvptr
a,m

a
setdrvl
null
hdfunc
a,scenbl
hdentl
¢,239
h,9

T

a,h

1

decrc

hdstat
drvrdy
tdelay

not fujitsu

h,d
c,index
hdstat
c

b,a
hdstat
c

b
indxl
h
hdstat
c

b
indx2

ml@
h

settle

hdhome

getdpb
,15

b

a,m

7Th
gecsiz
a,m

;Divide by logical disks per drive

:Select drive
:Enable the controller

;Wait approx 2 minutes for Disk to ready

:Test if ready yet

;Time one revolution of the drive

;8ave current index level in B

tLoop util index level changes

:Start counting until index returns to
H previous state

sMemorex M1l's have 40 ms head settle

;Shugart M26's have 39 ms head settle

;:Save the Count for timecut delay

;Get address of DPR in HL
:Qffset to sector size

;Get sector size




rar

rar
rar
ani @afh
sta secpsec
xchyg ' sHI, ¢<- DPH
ret
zret 1Xi . h,@ ;8eldrv error exit
ret
if maxhd ne @
derc dcr c ;Conditional decrement C routine
retc
divliog mvi c,d
diviogx sui logdsk
re
inr c
jmp divlogx
endif
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* *
* Getdpb returns HL pointing to the DPB of the currently *
* selected drive, DE pointing to DPH. *
* *

kkkkhkhkhkhhkkhkhkhkhkhthkhkhkhkhrhkhkhbhbkhkhdhkhkhkhkhkrbhbrtkkkhkorkhkAhhkrdhhhhrhhhbhkdhkhdkw

getdpb 1lda cpmdrv

mov l,a :Form offset
mvi h,o '

dad

dad

dad

dad

1xi

dad

push
Ixi

dad

mov

inx

mov

mov

POop

ret

P
g
o
R
n
©

’

1Base of DPH's

+Save address of DPH
10ffset to DPB

)
[

B

;Get low byte of DPB address

;Get low byte of DPB

o B

L]
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* *
* Xlts is a table of address that point to each of the x1t *
* tables for each sector size. *
* *

KKKk TR IR AR KRR IR AR R AR IR AR AR A AR A Ak khhkdhkhxhhhhkhdhhkhhrhkrhkkhhrhkhk

if maxflop ne 4

xlts Aw x1t123 : X1t for 128 byte sectors
dw X1t 256 1X1t for 256 byte sectors
aw X1t512 ; X1t for 512 byte sectors
Aw x1ltlz24 X1t for 1924 byte sectors

endif

R T T R R b R T R R B R R R R R R R R R R Y R ALk L
* *
* Write routine moves data from memory into the buffer. If the *
* Aacsivred (P/IM csortAar e rotr contairnad 1in Fhe Aicek Ri1EfFay . +ha 0F




buffer is first flushed to the disk if it has ever been
written into, then a read is performed into the buffer to get

*
*
the desired sector. Once the correct sector is in memory, the *
buffer written indicator is set, so the buffer will be *
*
*
*

flushed, then the data is transferred into the buffer.

*x
*
*
*
*
x
*

kkkkkhkkhkkhkhhkkrkhhkkohhkhkhkhhkhhdhhkhdrthhhkdhkhhkkkhkkkhkkhkhkhkkhkkkrxhkhkhrkhkk

write mnov a,c :15ave write command type
sta writtyp
mvi a,l1 18et write command
dob (mvi) or (b*8) ;This “mvi b" instruction causes

the following "xra a" to
be skipped over.

e

KhkdkkkRhkRhkkkkhkhk Rk kI dkXA Ak Ahwhkhhkhkhhkdhhhhhxrhhhkhhhkhkhkhhhhkhkrthkhkihkdki

% *
* 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 dwma address. If *
* the buffer does not contain the desired sector, the buffer is *
*¥* flushed to the disk 1f it has esver been written into, then *
* filled with the sector from the disk that contains the *
* Jegired CP/M sector. :
*

* *

(AR S A A XSS R SRS RS EERE2 2R R RR RS2 R R E R 2R R R R R R LD R

read Xxra a ;Set the command type to read
sta rdwr ;Save comnand type

KEREKEKRKANKKK A KRR AR E I A IR RRRARAR IR ARTAEARRAEAR R ARRA AT A AN T A A R ARk d*

* W
* 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 *
* buffer is flushed if necessary and the correct sector read *
* from the disk. *
* *
* *

Khkkdkdhdhkhkhkhkkhkhkhkhhhrhhkhkhkhhhdbhhkhkhkbhkhkhbkdhhkhhhahdhdtrhhkhbbhbhrhtrthix

redwrt mvi b, 8 ;The @ is modified to contain the log2
secsiz egu $~1 : of the physical sector size/128
: on the currently selected disk.
1hid cpmsec :Get the desired CP/M sector #
mov a,h _
ant 88hn :Save only the side bit
mov c,a ; Remember the side
mov a,h
ani 7£h :Forget the side bit
mowv h,a
dcx h ;Temporary adjustment
divioop dcr b ;Update repeat count
jz divdone
ora a
mov a,hn
rar
mov h,a
mov a,l
rar ;Divide the CP/M sector # by the size
; of the physical sectors
mov l,a
jmp divloop :
divdone inx h
nov a,h
ora c ;Restore the side bit
moy h.a



dtslop

shld

ixi
1xi
mvi
daor
iz
ldax
cmp
inx
inx
iz

truesec
h,cpmdrv
d,bufdrv
b,5

dtslop

:Save the physical sector number

;Pointer to desired drive,track, and sactor
;Pointer to buffer drive,track, and sector
:Count loop

iTest 1f done with compare

:Yes, match. Go move the data

:Get a byte to compare

sTest for match

;Bump pointers to next data item

iMatch, continue testing

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

*

* Drive,
* necessary and then refill.

*

track,

*

and sector don't match, flush the buffer if *

*
*

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

call
re

fill

:Fill the buffer with correct physical sector
:NOo good, return with error indication

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

*

*

* Move has been modified to cause either a transfer into or out *

* the buffer.

*

*
*

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

mave

secpsec

cpradima

rawr

outofrf

into

writtyp

lda
dcor
ani
equ

mowv
mvi
dad
dad
dad
dad
dad
dad
dad
1xi
dad
xchg
1xi

equ
mvi

equ
ana
jnz
call
Xra
ret

*chg
call

mvi
sta
mvi
aqu
dcr

cpmsec

|
[

&

buffer

-
=

!

P 5 RASSSoTorSE wuep
AN

oy
[

into
mover

mover

wrtn

mc}mggm
-

:Get the CP/M sector to transfer

;Adjust to proper sector in buffer

:Strip off high ordered bits

:The @ is modified to represent the 4 of
: CP/M sectors per physical sectors
:Put into HL

;Form offset into buffer

rBeginning address of buffer

;Form beginning address of sectgr to transfer
;DE = address in buffer

:Get DMA address, the O is modified t/

H contain the DMA address

;The zero gets modified to contain
H a zZero 1f a read, or a 1 if write

;Test which kind of operation
:Transfer data into the buffer

Move the data, HL = destination
DE = source

L

1Set buffer written into flag
;Check for directory write




mv 1l
sta
rrz

a,d

writtyp :Set no directory write

:No error exit

KAk KkXhkhkkkhk xR RFKAkkkhkhrbrhkhk*r kA XA X REA KRk Ak hkkTrhhhkihkdkrhrkkihrtkhkr

*

*

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

*

*

AAkKkkkhkFRbk A RAhhhhhhkr Ak hhkhhdkhdhhhhrhhhhhkbhhkdkhhkhhhhhrdhkkkrhhkkhkihkk

£flush

bufwrtn

mvi

equ
ana
rz

if
1xi
1xi
call
a2lse
if
1xi
endif
if
1xi
endif
endif

a,d rThe  is modified to reflect if

H the buffer has been written into
5-1
a ;Test 1f written into

s:Not written, all done

(maxhd ne ¥) and {maxflop ne ¢)

h,djwrite iWrite operation for Disk Jockey
d,hdwrite ;Write operation for Hard Disk
decide

maxhd ne @
h,hdwrite

maxflop ne i3
h,djwrite

KRk kdkkhkRkkhkhkkhbkhkhhkhkhkbkhkdhhkhkhkhhhhhdhhhhhhkhkhhhhohkkhhhhhkhhohhkrkkkkdhkhkk

Prep prepares to read/write the disk. Retries are attempted.

address.

*
*
* Upon entry, H&L must contain the read or write operation
*
*
*

AR KA KRR LA ER KT R R AR A AR AR IR A IR ERAAIA AR R A AR A AR A Ak vk hkk kX hkkk

prep

retrylip

ncadjst

di
xra
sta
shld
mvi
push
ida

if
if
cpi
je
sui
else
cpi
jc
sui
endif

mov
ixi
1xi
call
else
mov
if
call
andi f

*
*
*
*
*

;Reset interrupts

a ;Reset buffer written flag

bufwrtn

retryop :5et up the read/write operation

b,retries ;Maximum number of retries to attempt

b ;Save the retry ccunt

bufdrv :Get drive number involved in the operation

(maxhd ne @) and (maxflop ne @)
first

maxhd*logdsk

noadijst

maxhd*logdsk

maxflop
ncadjst
max£lop

c,a

h,djdrv ;8elect drive
d,hddrv

decidgo

c,a
maxhd ne 9
hddrwv



if maxflop ne 9

call dijdrv ;Select the drive
endif

endif

lda buftrk

ana a ;Test for track zero
mov c,a '
push b

if {maxhd ne @) and (maxflop ne 8)
1xi h,djhome

1xi d, hdhome

cg decidgo

alse

if maxhd ne 9

cz ndnome

endif

if maxflop ne 9

cz djhome ;Home the drive if track 2
endif

endif

pop b sRestore track #
if {maxhd ne &) and (maxflop ne &)
I1xi h,djtrk

1xi d,hdtrk

call decidgo

else

if maxhd ne @

call hdtrk

endif

if maxflop ne @

call djtrk ;Seek to proper track
endif

endif

lhld bufsec

mov a,h 1Get sector involved in operation
rlc ' :Bit 4 of A equals side #
ani 1 :Strip off unnecessary bits
mov c,a ;C <— side #

if {maxhd ne #) and (maxflop ne 9)

1xi h,djside

ixi d,hdside

call decidgo

else

if maxhd ne @

call hdside

endif

if maxflop ne ¢

call djside ;Select the side

endif

endif

1hld bufsec

mowv a,h

ani 7fh ;Strip off side bit

mov b,a ;C <~ sector ¥

mov c,1

if (maxhd ne ) and (maxflop ne @)

1xi h,djsec

1xi d, hdsec



call
alse
it
call
endif
if
call
endif
endif

1xi

if
1xi
Ixi
call
else
if
call
endif
if
call
endif
endif

call
retryop sgu
pPopP
mvi
rnc
der
stc
mvi
£z
Mov
cpi
inz
push

if
1xi
lxi
CzZ
else
1f

CZ
endif
5 4

CZ
endif
endif

pop
Jjmp

decidgo

maxhd ne
hdsec

maxflop ne 8

djsec ;Select the zide
b, buffer ;Set the DMA address
{(maxhd ne ¥) and {(maxflop ne 3)
h,djdma
d,hddma
decidgo
maxhd ne 2
hddma
maxflop ne 4
djdma ;Select the side
5] :Get operation address
$-2
b ;Restore the retry counter
a,d ;No error exit status
s Return no error
b ;Update the retry counter
;Assume retry count expired
a,dffh :Error return
;Return sad news
a,b
retries/2 treseek after half retries done
retrylp :Try again
b
(maxhd ne 3) and (maxflop ne 9)
h,djhome
d,hdhome
decidgo

maxhd ne 9
hdhome

maxflop ne &

djhome tHome the drive if track ¢
b
retrylp ;Try again
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*

*

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

*

*

s A2 22 2RSSR SRR R ERE R 22X 222222 22 R RS R R R SR 8T

fill call
rc
Ixi
I1xi
v i

flush :Flush buffer first

1Check for error
d,cpmdrv ;Update the drive, track, and sector
h,bufdrv

bh,d s Numbher of bhwtes +0 maveae
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call movlop - ;Copy the data

lda rdwr

ana a

jz fread

lda writtyp

der a

deor a

rz

call getdpb

1xi d,15

dad d

mov a,m

ani - 3

dcr a

rz
freaq equ $

if (maxhd ne ¥) and (maxflop ne @)

1xi h,djread

1xi d,hdread

call decide

else

if maxhd ne g

ixi h,hdread

endif

if maxflop ne @

1xi h,djread :18elect the side

endif

endif

jmp prep ;Select drive, track, and sector.

: Then read the buffer

*****************************************************************
* *
* Mover moves 128 bytes of data. Source pointer in DE, Dest *
* pointer in HL. :
*

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

nover nvi b,128 ;Length of transfer
movliop ldax d ;Get a bte of source
mov m,a :Move it
inx d sBump pointers
inx h
der b :Update counter
jnz movlop :Continue moving until done
ret

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

* *
* Routines to decide which controller to use. *
* *

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

if (maxhd ne ¥) and (maxflop ne o)
decidgo call decide ;which controller ?
pchl
endif
if (maxhd ne ) and (maxflop ne )
decide 1da bufdrv 1Get proper routine into HiL, based
if first : on currently selected drive
cpi maxhd*logdsk
rnec

alge




cpi
rc
endif
Xchg
ret
endif

if
mov
call
mov
sta
ori
out
mvi
ocut
ret

call
mvi
in
ani
rz

if
in
ani
jz
mvi
stg
call
Jmp

else

XxXra
Jmp

endif

if

Ixi
aqu
dcx
MoV
ora
inx
dcx
inz
ret

endif

call
mov
mov
mov
sup
Tz
cme
G

maxflop

maxhd ne &
a,c

divlog

a,c
hddisk
nall

hd func
a,wenabl
hdcntl

drvptr
ra, B

hdstat
tkzero

not fujitsu
hdstat
tkzero
delay

a,l

accok
stepo

a
accok

not fujitsu
h,o
$-2

KAk Rk KRR LKA RIXXKKKRRFThREAI A XAk hkhhhhkhkhkhkhkhkhkdhhhhkhhhhkhhrhkhkhkhrhkkikkx

* The following is the eguivalent of the lowest level drivers
* for the Hard Disk.
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;Select Hard Disk drive
;Get the physical drive #

:Select the drive

:Set track to zero

;Test status

;At track zero

:1Yes

:Test status

:At track zero 7

:Take one step out

:1Get delay

sWalit 29ms

;Get pointer to current track
:1Get current track
;Update the track
iNeed to sesk at all

:Get carry into direction



hdtrk2

hdtrk2

accok

sloop

hddma

hdside

wsdone

hdsec

getspt

hdsec

Jgetspt

divspt

e
o+
¥

hdread

cma -

inr
if
jmp
else
qall
jJjmp
endif

mov
call
ani
out
ori
out
dcr
jnz
jmp

mov
mov
shld
equ
ret

in
ani
iz
ret

if

mvi
ana
CZ

3ta
mvi
ana
rlc
rlc
rlc
sta
mvi
ret

else

mov
call
adi
ana
cz
sta
mov
sta
mvi
dcr
ret

mvi
sui
re
inr
jmp
endif

call

a

fujitsu

accok

accok
delay

b,a
build
nstep
hdfunc
pstep
hdfunc
b
sloop
wsdone

n,b
l,c
hdadd
$

hdstat
conmplt
wsdone

m26
a,ad1lfh
C
getspt
hdsectr
a,%ebn
c

head
a,hdspt

a,c
divspt
hdspt

a
getspt
hdsectr
a,c
head

a, hdspt
o

c,d
hdspt

divsptx

hadnran

;Prep for build

:1Get step pulse low

;Output low step line

:1Set step line high

sOutput high step line

;Update repeat count

;Keep going the required # of tracks

;Save the DMA address

;Wait for seek complete to finish

;For compatibility with Chios rev 2.3,

2.4



hdadd

rtloop

hdwrite

wtloop

process

S re

XTa
out
cma
out
out
mvi
out
call
re
Xra
out
mvi
Ixi
egu
in
in
in
mov
inx
in
mov
inx
in
mov
inx
in
mov
inx
der
jnz
ret

call
re
Xra
out
I1hid
mvi
mov
out
inx
mov
out
inx
mov
out
inx
mov

out

inx
dcr
jnz
mvi
out
call
rac
mvi
ana
sto
rz
Xra
ret

in
O

a
hdcmnd

hddata
hddata
a,rsect
hdcmnd
process

a
hdcmnd

b, seclen/4

h,9
S=-2
hddata
hddata
hddata
m,a

h
hddata
m,a

h
hddata
m,a

h
hddata
m,a

h

b
rtloop

hdprep

a
ndcmmnd
ndada

b,seclen/4

a,m
hddata
h

a,m

. hddata

h

a,m
hddata
h

a,m
hddata
h

D
wtloop
a,wsect
hdcmnd
process

a,wfault
b

hdstat
n. g

rRead sector command

1Move four bytes

;Prepare header

;Move 4 bytes

tIssue write sector command

:Wait for command to finish




hdprep

zkey
hdsectr

drvptr

build
head

nddisk

drives

ani
jz
mvi

out
in

ani
stc
rnz
in

ani
st¢
rnz
Xra
ret

in
ani
stc
rnz
mvi
out
call
ori
out
lda
out
call
mov
out
ana
mvi
jz
mvi
mvi
eqgu
out
mov
out
mvi
out
mvi
out
Xra
ret

ihld
xchg
mvi
1xi
dad
ret

mvi
eqgu
ral
ral
ral
ral
ori
equ
Xri
ret

equ
rept

opdone
process
a,dskclk
hdentl
hdstat
tmout

hdreslit
retry

hdstat
drvrdy

a,isbuff
hdemnd
build
Gech
hdfunc
head
hddata
drvptr
a,m
hddata

a

b, 88h
zkey

b,d

a,d

$-1
hddata
a,b
hddata
a,dskclk
hdcntl
a,wenabl
hdcntl

a

hddisk
d'ﬁ

h,drives
d

R PoI]
]

1Timed out ?

rAny retries ?

;Initialize pointer

1Form head byte

sForm track byte

;Form sector byte



endm
endif

KR IA AR AR R R A IR R R AR T T AR RF AR AR AT AR AR A kb hkhkkhhhhkddhhhhkdkhhhhbhhdkk

X1t tables (sector skew tables) for CP/M 2.@. 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 9 sectors © and 8. They are

*
*
*
*
*
*
* loaded into memory in the Cbios ram by the cold boot routine.
*

*

% N F OF ¥ ¥ % ¥

KEEERTARAEEAKEAKE AT AR ARTARFNRRRRAR R R AR AR AR AR AR AN b ARk khhkkhhrhhhkk

if maxflop ne 4
x1t128 db %)

dp 1,7,13,19,25

db 5,11,17,23

db 3,9,15,21

db 2,8,14,24,26

db 6,12,18,24

db 4,19,16,22
x1t256 db @

db 1,2,19,26,37,38

db 3,4,21,22,39,48

db 5,6,23,24,41,42

db 7,8,25,26,43,44

do 9,19,27,28,45,46

db 11,12,29,34,47,48

db - 13,14,31,32,4%9,59

db 15,16,33,34,51,52

db 17,18,35,36
x1t512 db a

db 1,2,3,4,17,18,19,240

db 33,34,35,36,49,50,51,52

db 5,6,7,8,21,22,23,24

db 37,38,39,48,53,54,55,56

dab 9,14,11,12,25,26,27,28

db 41,42,43,44,57,58,59,64

db 13,14,15,16,29,39, 31,32

db 45,46,47,48
x1tl24 db B

db 1,2,3,4,5,6,7,8

db 25,26,27,28,29,38,31,32

db 49,56,51,52,53,54,55,56

db 92,18,11,12,13,14,15,16

db 33,34,35,36,37,38,39,43

db 57,58,59,64,61,62,63,64

db 17,18,19,218,21,22,23,24

db 41,42,43,44,45,46,47,48
*****************************************************************
* *
* Each of the following tables describes a diskette with the *
* specified characteristics. *
* - *

Ahkkkkhkhkhkdhhkhhkhhkhhhdrhhbbddbhdhhohhthhdhhrhhhhhhkddohbodhhhhdbhhdhdhdhhkhhhxkdkdihk

Ahkhkhkhhkhhhhrhhhhhohhhkdhhkhhhdhdhdhbhhhkhrhrkhahhhdhhhhhhhhhrhhhhkkhdhkik
* *
The folilowing DPB defines a diskette for 128 byte sectors,
single density, and single sided.

* ¥

*
L1
*




dpbl28s dw
db
db
db
dw
dw
db
db
dw
dw
db

LA RS S SR E RS R E R EE S S R A T L L R R R I TR I R

*

* The following DPB defines a diskette for 256 byte sectors,

26

3

7

&
242
63
Hcbh
151
16
2
1h

ARk IkkhRhkkkrhRNIRkRkhkhbkdkkhkdkidddkddddkhdhdkhkdikdhkidkdidhhkhdkhkikdkdkkii

;CP/M sectors/track
: BSH
;s BLM
: EXM
:DSM
: DRM
7 ALJ
ALl
+ CKS
: OFF

:16*{(#cpm sectors/physical sector) -1) +
1log2(#bytes per sector/128) + 1 +

+8 if double sided.

* double density, and single sided.

*

2 A a2 R AL 2RSSR SRS R Rt s a2 R R 2R R R £

dpb256s dw
db
db
db
dw
dw
db
db
dw
Aw
db

kR AR AR ANk kI ATk Rk kT khrhhkhdhkkhkhrhkhrhkrkhkhkhkhrkhhkkxk

%

* The following DPB defines a diskette as 512 byte sectors,

52
4
15
@
242
127
gcdh
@
32
2
12h

:+CP/M sectors/track
; BSH
: BLM
:t EXM
DM
: DRM
s ALY
s ALY
s CKS
; OFF

:16*( (#cpm sectors/physical sector) -1) +
ilog2{#bytes per sector/128) + 1 +

18 1f double sided.

* double density, and single sided.

*

KEKEKEREARRK AR A KA AT hkdhkhkchkhkhkhkdbdkhhhhbhkhdhhihhkhkrhrhhhkhhhhhkhhkrrhhkdrii

dpb512s dw
db
db
db
dw
dw
db
dp
dw
dw
db

LEEES LA LS AR SR AR LSS TSR AT R EE R YT R AR FE RS LRSS LR ST L R T

*

* The following DPB defines a diskette as 1624 byte sectors,

64
4
15
a
2849
127
dcdh
It
32
2
33h

;CP/M sectors/track
; BSH
; BLM
; EXM
s DSM
: DRM
; ALG
;ALl
: CKS
;s OFF

:16*({#cpm sectors/physical sector) =-1) +
:1log2($bytes per sector/128) + 1 +

;8 if double sided.

* double density, and single sided.

*

kkkkhkkkhhkhkhkhkhhkhhkhhkhkhkhkhhkhkhkhhhkhkhhkdrdhkhbdhrhbdkhdkdhkhbrthrhtkhrhrkhdhkerhhdkdk

An31017244s (Jw

foy. s

e ("P/IM camtmaraltrack



db
db
db
dw
dw
db
db
aw
dw
db

15
299
127
dedh
32

74h

; BSH
3+ BLM
s EXM
: DEM
:DRM
;s AL&
:AL1
: CKS
: OFF

;16*%( (#cpm sectors/physical sector) -1) +
:+log2(#bytes per sector/128) + 1 +
;8 if double sided.

kkkARhkkkhkhhhhhkhkhhhkhkhkhkhkhhhkkhkhkhhhbhkhkhkhkhkkhhhkhhhbkhhkhkkkddkrRkrkdXxFXhkAA LN

* *
* The following DPB defines a diskette for 128 byte sectors, *
* single density, and deouble sided. *
* *

AEREAREERERERARAREERARARR IR LTI RRR AR AR R AR R AR AN h kA hhkhkhhkkhhkkhhhhhk

dobl28d dw
' db
db

do

dw

dw

db

di
Aw
dw

db

KEEEKIRKRKEREKRARAEERRKARARRHEEARERE R RRAARAAR R AR ARAN R A A Ak hhkkhkhhhkkkdkx

*

52
4
15
1
242
127
@dcdh
1G]
32
2
9h

;:CP/M sectors/track
; BSH
; BLM
; EXM
:DSM
s DRM
rALD
rALL
: CKS
: OFF

* The following DPB defines a diskette as 256 byte sectors,

* double density, and double sided.

*

LR R R TR L R R R L Y I R TS T

dpo256d dw 164 - ;CP/M sectors/track

db 4 ;BsH

db 15 : BLM

db g s EXM

dw 4806 ;DSM

dw 255 :DRM

db Bfoh s ALD

db 2 ALl

Aw o4 : CKS

aw 2 ;s OFF

db lah
khkkkkhhhhhkkhhkhkhkhhkhkhkhhithkkhkhkhxhhhrkkkkhkhkhhkhhhkhhhkhhrkhkhkhhhkhkkhkhkhhhhikx
* *
* The following DPB defines a diskette as 512 byte sectors, *
* double density, and double sided. *
* x

hh AR A AR E R EE R KRR A R RI AR AR AR AR RRREAR R A RRRA R R AR AR R R AR AR AR AR RN IR *

dpb5b124 aw
db
db
db
dw
dw
db
A

129
4

15

g
561
255
JEdh
{3

;CP/M sectors/track
s BSH
+BLM
;s EXM
:DSM
s DRM
;ALY
=17, ]




dw
dw
db

LR A AR R E AR EE T A Ly R R R R R g R g e L IR eI

*
*

64
2
3bh

: CKS
;s QFF

The following DPB defines a diskette as 1324 byte sectors,

* double density, and double sided.

&

LRSS S RS S AR SR IR LR R TR R R ST R R R R R R R R g R R I g R

dpl@d24d dw 128 ;CP/M sectors/track

ap 4 ; BSH
db 15 ; BLM
db 4] 1 EXM
dw 599 ; DEM
dw 255 : DRM
dp Jfvh + ALG
db 4] tALl
dw 64 ;s CKS
dw 2 ; OFF
db 7Tch

endif

LR EEEEE S S AL RS T ETEEE LR R T B B Y L R R R R R g e E T e S B L ]

* *
* The following DPB's are for the standard format to be *
* compatable with older versions of the Cbios. *
* ®

LA R R R R RS AR ER SRR R R LR R LR R R R R R R R R R R TR R g U g g e

if stdlog eq 9 :Use standard format
if maxhd ne ¥
if m26 ne g
dpbhdl dw 1324 :CP/M sectors/track
db 5 ; BSH
dio 31 s BLM
db 1 : EXM
dw 1973 ;DSM
dw 511 : DRM
db dffh + AL
db Bffn ;ALL
dw g : CKS
aw 1 ; OFF
db 33h :16*((#cpm sectors/physical sector) -1} +
1log2(4bytes per sector/128) + 1 +
;8 if double sided.
dpbhd2 dw 1324 1 CP/M sectors/track
db 5 ; BSH
db 31 1 BLM
di 1 1 EXM
dw 1973 :DSM
dw 511 s DRM
db Fffn ;ALY
db gffh ALl
dw 4 : CKS
dw 64 ; OFF
db 33h :16*((#cpm sectors/physical sector) -1) +
;log2(#bytes per sector/128) + 1 +
:8 1f double sided.
dpbhd3 dw 1924 ;CP/M sectors/track
db 5 : BSH
dn 31 ; BLM
db 1 e T



dpbhdl

dpbhd2

dpbhdl

dpbhd?2

aw
dw
db
dp
dw
dw
db

endif
if
dw
di
db
db
dw
dw
db
db
dw
dw
ap

dw
db
di
db
dw
dw
dp
db
dw
dw
db

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

dw
db
dp
db
dw
dw
db
db
dw
aw
ap

1973
511

B£fh
BEEh

127
33n

mld ne @
336
5

31

1
1269
511
Gffn
BEfh
2

1
33h

336
5

31

1
1288
511
dEffh
gffh

122
33h

m2d ne @
672

31

2015
511

Bffh
JEffh

33h

672
31

2315
511
gffin
YEfh
iJ

98
33h

:DSM

: DRM

1 ALO

s ALY

s CKS

; OFF

;16*( (#cpm sectors/physical sector) -1} +
;log2(#bytes per sector/128) + 1 +

:8 if double sided.

:CP/M sectors/track
:BSH
: BLM
: EXM
; DSM
;s DRM
s ATLO
sALL

- +CKS

; OFF

:16*({#cpm sectors/physical sector) -1) +
;log2(#bytes per sector/128) + 1 +

:8 1f double sided.

;CP/M sectors/track

+BSH

;: BLM

i BEXM

; DSM

: DRM

ALY

s ALL

; CKS

;OFF

+16*%( (#cpm sectors/physical sector} -1) +
+log2(#bytes per sector/1l28) + 1 +

;8 if double sided.

;CP/M sectors/track

+ BSH

: BLM

s EXM

;DsSM

: DERM

s ALY

sALL

: CKS8

; OFF

:16*( (fcpm sectors/physical sector) -1} +
:log2{#bytes per sector/128) + 1 +
18 1f double sided.

:CP/M sectors/track

:B3H

: BLM

; EXM

; DSM

: DRI1

: ALD

+tAL1

1 CKS

; OFF

:16*({#cpm sectors/physical sector) -1) +
:log2(#bytes per sector/128) + 1 +
18 1if double sided.




© ¢ 0o 6 06 06 ¢ 0000600 006000 0000

dpbhd3 dw 672 ;CP/M sactors/track

dap 5 ;s BsSH

db 31 ; BLM

db 1 :EXM -

dw 1828 ;D5M

dw 511 :DRM

db dffh s ALD

do JEfh ;ALL

dw o ; CKS

dw 195 :OFF

db 33h :16*((#cpm sectors/physical sector) -1) +

;log2(#bytes per sector/128) + 1 +
:8 1f double siged.

endif

endif

endif

AR RS RS R AL SRR LIRS X LRI Y TS R R R R R R T R SR

The following DPB's are used when the user selectes the
number of logical drives. These macros divide evenly the
space per logical drive where the standard format tries.
to create the least amount of logical drives with the

*
*
*
*
*
* most space per logical drive.
" _

*

*
*
*
*
*
*
*
*

LE RS E A A S A T EE T R R 2SS R AT I AT R ST IR LEELL T EEE T ST IR E I L ey

if stdlog ne ¢

mdpbhd macro 1.4

dpbhd&l dw secpt £7%
ab bsh 5
db blm 3/
dp exm !
if idsk ne @
aw (totbls/logdsk)
else S
dw (totbls/logdsk)-1 tReserved cpm track
endif '
dw drm 5t!
db als FF
db all ¥f*
aw cks f)
dw (tracks/logdsk) *&d+1 QWV/
db slog
endm
if maxhd ne @
if mlg ne ¢
secpt equ 336 1 S5ectors per track
totbls equ 2562 ;iTotal blocks (489396 byte)
tracks equ 244 :Total tracks
endif :
if m23 ne J ,
secpt equ 672 é ’ ( ) '
totbls equ 5124 ALLoc Blocks (GRours b ALK
tracks equ ' 2L
endif It '
if m2o ne @
secpt equ 1g24
totbls equ 6404
tracks egqu 292
endif

L e pfm |20 hyre Secns fo i) ﬁzé/ Secny



ldsk

dpbdrv

ldsk
dpbdrv

bsh
blm
2Xin
drm
aly
all
cks
slog

set
rept
set
rept
mdpbhd
sat
set
andm
andm
endif
endif

agqu 5
equ 31
equ 1
eqgu . 511
equ @Efh
egu @ffh
aqu @
equ 33h
%)

maxhd

g

stdlog
%ldsk, 3dpbdrv
ldsk+1l
dpbdrv+1

kkkhkhkhhkkkhkhbkkhkhkkhkhkhkdkdhkhkhrkhbrdhkhrhhkhbhkrhbhhkhbkrhkrhhhhhkikkidiihdkdkidki

*

%*

* CP/M disk parameter headers, unitialized. *

%

*

KA RRRARR A AT REREKAREETT IR KRR RRARR IR AN kb hhkkhkhkhhkkhrhkhhidhbhkhkhkhkhkd

fteader

header

dpbase

dn

dn

an

dn

if
macro
aw
aw
aw
dw
dw
dw
endm

else

macro
dw
dw
dw
dw
dw
dw
endm
endif

equ

if

set

if
rept
header
set
header
set

if
header
set
endif
endm
rept
haeader

stdlog eq 9

nd, dpb

& ;Translation table filled in later
3,8,9 :Scratch

dirbuf ;Directory buffer

dpb :DPB filled in later

csvand sDirectory check vector

alv&nd ;Allocation vector

nd,dpb,dpno
0] rTranslation table filled in later
8,9, :Scratch

dirbuf ;Directory buffer

dpb&dpno :DPB filled in later

csv&nd ;Directory check vector

alvand sAllocation vector

$

stdlog eq 9

d

first

maxhd sGenerate Hard Disk DPH's followed
%dn,dpbhdl : by Floppy DPH's
dn+l

%dn,dpbhd2

dn+1

(m26 ne P) or (m20 ne 3)

%dn,dpbhd3

dn+1

maxflop
23 U]




dn sat dn+l
endm
else
rept maxflop :Generate Floppy DPH's followed by
header %dn,y H Hard Disk DPH's
dn set dn+1i
endm
rept maxhd
header %dn,dpbhdl
dn set ~ dn+l
header %dn,dpbhd2
dn set dn+1l
if {(m26 ne @) or (m23 ne 3)
header %dn,dpbhd3
dn set dn+1
endif
endm
endif
endif
if stdlog ne &
if first
dn set maxflop
rept maxhd
rept stdlog _ iGenerate Hard Disk DPH's followed
header %dn,dpbhd, 2(dn-maxflop) :by Floppy DPH's
dn sat dn+1
endm
endm
dn set 4] ;Floppies always start at zero
rept maxfiop
header " %dn,9,d
dn set dn+l
endm
else :Generate floppies before hard disk
dn set 4}
rept maxflop
header %dn,9,0
dn set dn+1l
endm
dn set maxflop
rept maxhd
rept stdlog
header %dn,dpbhd, $(dn-maxflop)
dn set dn+1l
endm
endm
endif
endif
buffer equ $

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

* _ *
* Signon message output during cold boot. :
*

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

prompt db 86h, clear ;Clean buffer and screen
db acr,alf,acr,alf,acr,alf
db ‘Morrow Designs
db ‘G'+msize/10 ;CP/M memory size
db 'd'+(msize mod 1)

db ' Ccp/M P/ wvarateor viirnks ey




db
dp
db
db
db
db

if
db
db
db
endif

if

if

db
else
dp
endif
endif

db
db

if
db
endif

if

dib
else
db
endif

if

if

db
endif
if
db
endif
if

dp
endif
if

db
endif
if

if

db
aelse
db
endif
db
endif
if

db
endif
if

db
endif
db

if

db
endif
dbp

cpmrev/1¢+'9"

(cpmrev mod 1@)+'d’
+ Cbios rev
revanum/1g+'g"',*."
revonum mod 10+'4"'

maxhd ne 9

mrev/16+'@’
mrev mod ld+'9’

ml{

fujitsu

IFI

lml

acr,alf

'*For

maxflop ne @
‘a Disk Jockey 2D/B'

;1Cbhios revision number

(maxhd ne ¥} and (maxflop ne Y)

and

maxhd ne 4
maxhd eq 1

a

maxhd eq 2

'two

maxhd eq 3
'three

maxhd aeq 4

' four

mrev eq 19

fujitsu
‘Fujitsu '

‘Memorex

‘M1a

mrev eq 29
'Fujitsu M29

mrev agq 26

'Shugart M26

‘*hard disk'

maxhd

ne 1

® © & o & ¢ ¢ & & o o o & O ° & o o v o o O



endif
db

if
db
endif

if

if

db
alse
db
endif
endif
if

db
endif

db

if
db

if

db
endif
if

db
endif
if

db
endif
if

db
endif
if

db
endif
if
db
endif
db
else
db
endif

. db

db

acr,alf

{contyp eq 4) or (contyp eq

'Nothing', acr, alf

contyp eq 2
multr3
'Multi 1/0"

‘Decision 1°?

contyp eq 3
'2D/B"

as console!

l1sttyp ge 2

r

1sttyp eq 2
'serial’

lsttyp eg 3
'CTS protocol serial'

lsttyp eq 4
'DSR protocol serial’

1sttyp egq 5

'Xon/Xoff protocol serial

1sttyp eq 6

‘Centronics parallel'

1sttyp eq 7

‘Diablo HyType 1II parallel'

printer as LST:'

;End of message

R E R EEE ISR T E S R R Ly Y Y R R I T S

*

* Utility routine to output the message pointed at by H&L,

* terminated with a null.

*

*
*
*
*

ek kR R AR T AT TR E R IREAE LRI RR R ERRRT R IR KRRk A kA Ak khd

message mov
inx
ora
rz
pusn
mov
~Aa il

a,m
h
a
h

c¢c,a
Fatal b Eol

:Get a character of the message

:Bump text pointer
;Test for end

;Return if done

:Save pointer to text

;Output character in C
sMM1+=mi1F Fheae Al aracsEoyr



pop
Jjmp

h t Restore the pointer
nessage ;Continue until null reached

KKK EERR KRR R ERRAE AR KRR R IR AT AR ARR KRR AR A XA ARk AR A AT ARk Rk R hhd

¥

*

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

*

*
*

AREEAKEETIARREI AR T FRAEFT AR RRAR AN ARARRR R AR R A AR ek bk r ok khkhkhkkdhkhrdhkii

cboot

1xi

Xra
sta
sta

if
1xi
Ixi
mvi
call
endif

mvi
sta

if
call
endif

if
call
endif

1xi
call
Xra
sta
sta

if
sta
endif
1xi
shld
jrop

if

sp.,tpa :8et up stack

a ;Clear cold boot flag

cwflg

group :Clear group select byte

maxflop ne O ;1f 2D/B is there then make RAM copy
h,djram H of the jump table.

d,origin

b,33h :8ize of jump table

movlop ; Copy table

a,inticby
iobyte

contyp ne 9 :Do not call tinit for PROM's

tinit ;Initialize the terminal

lsttyp ne 9 :Do not call linit for PROM's

linit ;Initialize the list device
h,prompt ;Prep for sending signen message
message ;Send the prompt

a sSelect disk A

cpmdrv

cdisk

(maxflop ne @) and first

flopflg

h,bios+3 ;Patch cold boot to warm code
bios+l

gocpm

contyp eq 2 ;Multi 1I/0, Decision I

EE SRS RS RS ER LS ESEEA LR TS STE LRSS SRS LA R RS SRR LR SRS RE R R SR EEL S S DS

*

* Terminal initilization routine. This routine reads the sense
* switch on the WB-14 and sets the speed accordingly.

*

*
*
*
*

kkkhdhkhhkAhbr kA kA A Ak kI hkdd bk hkhhhhhhhkhhkhkddkrkkkhkxrdhkhkhbhtht ik

tinit

lda

-ori

out

in
in
Xra
out
out

group ;:Get group byte

congrp 1Select console device
grpsel )

ror ;Clear reciever buffers
rbr

a

1src :Clear status

ier ;Set no interrupts



if not multr3 :Multi I/O has no sense switches

lda group ;Get group byte
out grpsel :Select group zero to read sense switch
in sensesw ;Get sense switch.
ani Jedn tMask in upper three bits
rlc
rlc
rlc ;Move into lower 3 bits
cpi 7 :check for sense = 7
push psw ;Save value
lda group :Get group byte
ori congrp ;Reselect serial port group
out grpsel
pop psw
jz valid 1Do default rate
1xi h,btab ;Pointer to baud rate table
add a ;Table ocf words so double
mov e,a :Make a 16 bit number into (ds)
mvi d,8
dad a ;:Get a pointer into baud rate table
mov e,m ;Get lower byte of word
inx h :Point to high byte of word
mov a,m :Get upper byte. {(de} now has divisor
jmp setit 18et baud rate.
btab dw 14347 ;119 Baud 209
dw 384 ; 380 281
dw 96 11204 a1a
dw 48 : 24340 @11
dw 24 148060 188
aw 12 : 9600 181
dw 6 :19200 119
endif

SRR RS LSRR ER R RS R 222222222222 R332 X222 2]

*
The following is a list of valid baud rates. The current *
baud rate is checked on cocld boot. If it is not in the *
vtab table then the baud rate will be set from the defcon *
word found below the Cbios jump table. If the user *
happens to have a weird baud rate that is not in this *
table or is looking for a way to save space then entries *
can be added or deleted from the table. *
- *

*

% % F A % * * Ok *

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

vtab aw 2384 159 baud

dw 1536 +75

dw 1347 111
dw 857 £134.5
dw 768 1153
dw 384 ;38003
dw 192 ; 640
dw 96 ¢ 1200
dw 64 + 1839
dw 58 2000
dw 48 : 2408
dw 32 13600
dw 24 i 32141%]
dw 16 ;7209
dw 12 : 9604
aw 6 +19230

avtab SO { Se—wtranhl) /2 seT.aoricttEhl AF +he wviah Fshla
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valid mvi
ocut
in
mov
in
mov
mvi
out
1xi
mvi

vioop mov
cmp
jnz
inx
mov
cmp
jz
dcx

vskip inx
inx
dcr
jnz

nvalid 1hld
xchyg

setit mvi
out
mov
out
mov
out
mvi
out

done Xra
out
ret

endif
iE
tinit call

rnz
¢call

Jmp
endif
if
linit 1da
ori
out

mvi
™11t

Valid checks if the divisor latch is a reasonable value.

If the value seems off then it will get the default baud
rate from defcon and jump to setit.

*
*
*
*
*
*®

a,dlabt+wlsd+wlsl+stb

contyp eq 3
djtstat

djcin
tinit

{1sttyp ge 2) and (lsttyp le 5}

group
lstgrp
grpsel
a,dlab
T

lex sAecess divisor latch

dil 1Get lower divisor value
e,a

dlm ;Get upper divisor value
d,a

a,wlsl+wls@+stbh

lcr

h,vtab ;Valid baud rate table
c,svtab ;Length of the baud rate table
a,e

m ;Check low byte

vskip ;First byte is bad

h

a,d

m rCheck high byte

done ;Baud rate is OK... Do cleanup
h

h ;1Skip to next entry

h

c sBump entry counter

vlioop

defcon :Gaet default baud rate
a,dlab+wlsli+wls@d+stbh :Enable divisor access latch
ler :Set the baud rate in (de)
a,d

dlm :Set upper divisor

a,e '

dil 1Set lower divisor
a,wlsl+wlsd+stb

lcr

a ;Clear status register
lar

;Multi I/0, Decision I
:2D/B console initialization

:Clean input buffer
tAll empty

:2D/B console

:Get group byte
;Select list device

sAccass divisor latch

:Serial Multi I/0 list drivers
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1hld deflst :Get LST: baud rate divisor

mov a,n

out dlm ;Set upper baud rate

mov a,l '

out dll

mvi a,stb+wlsd+wlsl

out lcr

in rbr ;Clear input buffer

Xra a

out ier ;No interupts

ret

endif

if lsttyp eq 6 ;Multi I/0 parallel, Centronics
linit ida group ;Get group byte

ori, dznable ;Set driver enable bit

sta group

out grpsel ;Select group zero with drivers enabled

Xra a

out daisil :Zero out data

mv i a,do+dly ;Set strobe high, init low

out daisi@

mvi a,ld :Wait about 5@%u5 for printer to initilize
dloop der a

inz dloop

mvi a,dl11+49+319

out daisig

ret

endif

if lsttyp eq 7 ;Diablo HyType II

KA IR E AR A KRR R R AR AR AR R RE AR RN ANRR IR AR AR R AR AN AT A AR R A AR R Rk ek &

. *
Initialize Diablo HyType printer. If the printer fails *
to initialize then the output drivers will be turned off *
and any attempts to print will result in redirection to *
the console. *

*

%

% & % % ¥ ¥
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if multr3 sMulti I/0 initialization
linit 1lda group ;Get group byte

“ori denable :Add driver enable bit

out grpsel

ori restore :Toggle restore high

out grpsel

mvi a,ld sHold line up for 56uS
dloop der a

jnz dloop

lda group

out grpsel :Turn denable and restore off

else :Mother board initialization
linit lda group ;Get group byte

out grpsel 1Select group zero

mvi a,pselect+rlift ;Set select line active, rlift not active

out clk

mvi a,d9ffh

out daisi®d

mvi a,d9ffh~-restore ;5trobe restore bit low

O1E Aaiaiid



mvi
dloop dcr
inz
mvi
out
endif

Xra
Qut

if
lda
ori
out
mvi
out
else
mvi
out
endif

linit9 1xi
shld

1xi
shld

1xi

shld
shld
snld
shld
shld

call
Xra
sta
sta
sta
ret
endif
db
ds

if

ds
endif

a,ld

a
dloop
a,dffnh
daisigd

a
daisil

maltr3

group

denable

grpsel
a,dffh-restore
daisid

a,pselect
clk

h,hinc/cperi
hmi

h,vinc/lperi
vmi

n,d
VpOoSs
dlvpos
hpos
dlhpos
lmar

clrall
=Y
kludge

dirflg
grhflg

g,8£fh, 8
512-($%-buffer)

maxflop ne o
512

»Wait about 53uS

;Raise restore back up

:Clear data buffers

tLift ribbon

;Re-ecnable the drivers
sPull -ribbon 1lift down

:Re~enable drivers and 1ift ribbon

:Save hmi = 123/(characters per inch)

tSave vmi = 48/(lines per inch)

;Other varjables default to zero

:Clear the TAB array

tReset TAB clear byte

;Maximum size buffer for 512 byte sectors

sAdditional space for floppies lk sectors

LEES RS AR LRSS SR L R TR S R R Y Y Y L R R R R R R R R R R T R

*

*

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

%

*

KkkRkkhkkdkhhhhkhkhkrdkhhhhhkhkhhhRhkhhkhhhhkhhhkdhhhhkrhkrkkhhhdhkhrhhhhkdhdikk

cpmsec dw
cpmdrv  db

cpmirk  4db
truesec dw
pbufdrv db

buftrk db
bufsec dw

(IR RS SR N

;CP/M sector #

:CP/M drive #

:CP/M track ¢

:Disk Jockey sector that contains CP/M sector
;Drive that buffer belongs to

;Track that buffer belongs to

Sactonr that buffer baeloncags +o



dirpuf

alloc
alvand
csvand

dn

dn

dn
dn

dn

dn
dn

dn

dn

an

an

dn

an

dn

ds

macro
ds

ds
endm

set

if

if
rept
alloc
set
endm
rept
if
alloc
sat
alloc
set
alloc
set
endif
if
alloc
set
alloc
st
endif
if
alloc
set
alloc
set
alloc
sat
endif
endm

else

rept
if
alloc
set
alloc
set
alloc
set
endif
if
alloc
set
alloc
sat
endif
if
alloc
set
allog
set
alloc
set
endi £

1238

nd,al,cs
al
cs

6]

stdlog eqg
not first
maxflop
#dn, 75,64
dn+l

maxhd

m26 ne O
%dn, 247,86
dn+l

$dn, 247,49
dn+1

3dn, 247,0
dn+l

mld ne g

%dn, 159,49
dn+l

%gdn, 161,99
dn+1l

m29 ne @

%dn, 252,90
dn+1l

%dn, 252,89
dn+l

%dn, 129,48
dn+l

maxhd
m26 ne 9
%dn,247,9
dn+l

2dn, 247,93
dn+l

%dn, 247,0
dn+1l

mid ne B
$dn, 159,43
dn+1
$dn,16l,d
dn+1

m2¢g ne 9
%dn, 252,46
dn+1l
%dn, 252,88
dn+1
%dn, 129,08
dn+1

;:Directory buffer



dn

dn

dn

an

dn

@

endm
rapt
alloc
setlt
endm
endif
endif

if

if
set
rept
rept
alloc
set
endm
endm
endif

if
set
rept
alloc
set
endm
endif
endif

end

maxflop
3dn, 75,64
dn+1

stdlog ne @
maxhd ne @
maxflop
maxhd
stdlog

sMake up hard disk allocation vec¢tors
sHard disks always start after floppies

3dn, ((totbls/logdsk)/8)+1,d

dn+1

maxflop ne 4
5/

maxflop

%dn, 75,64
dn+1l

:Make up floppy allocation vectors

;Floppies first



