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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 *
* pytes single density, 256, 512, 1824 bytes double *
* density. There are conditional assemblies for the *
* piskus Hard Disk Controller. ' *
E *
* Note: The system diskette {drive A:) has to have 1024 *
* byte sectors in order for the cold and warm oot *
* loaders to work. Be sure to format all new *
* system diskettes with 1024 byte sectors. The *
* system diskette can be either single or double *
* sided. The sector size on normal {(non A: drive) *
* diskettes can be 128, 256, or 1824 bytes in *
* either single or double density. *
* *
* Software engineering, Morrow Designs 11/81 *
* *
khkhhkdhhkhkhhkkhkhkhkkrhhkhhhkhhthhkhkhhkhkhhdkhkhhrhkhkhhkkhrdrhhkhkhkhkdhdhkdkdhhidikdik
title '*%% Cbios For CP/M Ver. 2.2 %**%°
revnum egu 29 :Chios revision number 2.9
cpmrev equ 22 ;CP/M revision number 2.2

khkhkkkhkdkkhkkkdrhkkhkdhkbhhkkhkkhhkhhkrkhhkkXkhhkkhkrdhhkhrhkhrhhkbhrrrrxdrrdikhrohbthdrkrhi

* The following equates define the conscle and printer *

* anvironments. *
R e E R A R E R E L R R 2 R R R R R R E 2 E R R E R R R R R E R R R R R 2 2 2R RS & &1

kkkkhkhkkkkkkhkhbhhkkbhkhhkhkhdrhhhkkkrdhhkhhhbhdhbhkhkhkhkhhohkkhdhkhkkhkthidhhi¥x

*
Define the console driver to be used. *
*

contyp is: Nothing, used for patching to PROM's. *
Provide for 128 bytes of patch space. *
Multi I/0 or Decision I driver. *
2D/B driver. *
*

*

W~ &

*
*
*
L
*
*
*
*®
*

dkkkhbhhkhkhkhkkkhkkkdhkRkh bbbk hdhrhhhrhdbRrA bR ARk kik®kkkkkddkki

contyp equ 2

R AR S R R EE AL RS A S ATl E SRR sEEE R SRR s aR AR SRR RS RE RS R EEE RS

¥
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/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 parallel, Centronics. *
Multi I/0 parallel, Diablo HyType II. *
x*

*

*

&

x*

*

NOUB W NS

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

*
*x
*
*
*
*
*
+*
*
*
*
*
*®
* will work on the Decision I.
*

*

L E RS A ERE SRR RN EAL AR ER SR AL SRS SR SRS LSRR RS RS SESEE,

lsttyp equ 2
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* *
* The next equate determines if you have a Multi I/0 Rev 3 *
* or a Decision 1 mother board for parallel ifo. 1f are not *
* using either of these boards then you need not worry about *
* this egquate. If you are using a Multi I/0 rev. other than *
* 3.x then you should set multr3 to 4. *
* ’ *
* *

(AR EEE RS EREEEESLAAES SR ERS R AL SRR RSt A R R R RS

multr3 equ ¢ :4 = Decision, 1 = Multi I/0
if contyp eq 2

congrp equ 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

AKEARKERAFREARAEARRR AR AR AR AN AR A A A A Ak kb h kA rhhrkArkrA kAR A RE I XN EENR

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

KRKAREAKXKAkEITIRRKARR T AR AT ATk hkbhkbbhkhhkhhbhdddhkhdbhkrd ke khhhhx

first agu 1 ;¢ = Floppies are A,B,C,D drives and
: Hard Disk are E,F,G,H
:+1 = Hard Disks are A,B,C,D drives and
: Floppies are E,F,G,H

maxhd eqgu 1 :5et to number of hard disks

maxflop equ 4 :Set to number of floppies

M26 equ .@’0 ;Set only one of these variables

M2 equ

M1OF egu

M1JIM equ g

mlyg equ mlef or mlgdm

2SS SRR R L EA RS AR SR ER 2R SRR SRS 22 R s RR XSRS

*

* The next eqnate 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¥ or 3 for an
* m20 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 % * * *
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stdlog equ 3| 1Set to ¥ to use standard logical disks
if stdlog ne © :

logdsk equ stdlog ;Set to number of user selected
else ; logical disks

logdsk equ 3*M26+3*m23+2*mld iDefault logical disks per drive
endif

fujitsu equ m2d or mldf

mrev equ 26*m26+20*m20+16*mld ;Hard disk type

hdspt equ 32*m26+21*m2¢+21*mld ;Sectors per track

® ¢ 6 & ¢ ¢ & &6 & o 6 & O o 0o & o o & o ¢ O
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* & * % 3

KKERRRRKRRR AR KRR ER AR Kk hkhkhkhhkdkhhkkhdhhkhkhhkhkhkhkihhkhhbkkhkhkhkhkhkhhkdkhrhhhhhkhkhk

origin
djram
djboot
dicin
djceout
d jhome
djtrk
djsec
dijdma
djread
djwrite
dijsel
djtstat
djstat
djerr
djden
djside
dblsid
io
dreg
cmdreg
clrcomd

controller.

if
egu
egu
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
egu
egu
egu
equ
endif

maxflop ne @
GF8JgH
origin+44dhn
origin
origin+3n
origin+oh
origin+9h
origin+dch
origin+din
origin+il2h
origin+lsh
origin+18h
origin+lbh
origin+21lh
origin+27h
origin+2ah
origin+2dh
origin+39%h
3
origin+3£8h
io+l

io+4

gdh

The following egquates relate the Morrow Designs 2D
If the contrpller is non standard (JF8g4H)
only the ORIGIN equate need be changed.

;Include Discus

:Disk Jockey
;Disk Jockey
1Disk Jockey
1Disk Jockey
:Disk Jockey
1Disk Jockey
;Disk Jockey
1Disk Jockey
;Disk Jockey
1Digk Jockey
;Disk Jockey
:Disk Jockey
;Disk Jockey
1Disk Jockey
:Disk Jockey
;Disk Jockey

2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D

%
*®
*
*
*
*

2D ?

RAM address
initialization
character input routine
character output routine
track zero seeck

track seek routine

set sector routine

set DMA address

read routine

write routine

select drive routine
terminal status routine
status routine

error, flash led

set density routine

set side routine

;Side bit from controller
1Start of I/0 registers

khkhkkkhhhkkhhkhkhkhhkhkhhkhkhhkhkhkhhkdhhkhohhbddhhbihdhbhhkhhbhhkkhkhkhbhhbhkrhkhkhkrkhhkihk
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origin
djecin
djcout
djtstat

if {maxflop eq W) and {(contyp eq 3)

equ
equ
equ
equ
endif

YF8JoH
origin+3h
origin+6h
origin+21lh

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

*
*
*
*
*
*

:Disk Jockey 2D character input routine
;Disk Jockey 2D character output routine
:PDisk Jockey 2D terminal status routine

I3RS R R R R EE R EE RS SRR S R R R R R LR R RS E R Y SR RAT AR ISR ST E SRR EE TR EX TR R

*

*

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

*

*

KhkkKkAXKKKRKREKKAREIAXRKRIA A AR A ARk A T kA khkkhhhhkhkhkhhthhhkhkhkkhhkkhkhkhkkhkhhkhix

hdorg
hdstat
hdcntl
hddata
hdfunc
hdcnmnd
hdreslt
retry
tkzero
opdone
Moy 1O

if

equ
equ
equ
equ
equ
egu
equ
equ
equ
equ

=2 rTHY

maxhd ne 0
50h

hdorg
hdorg
hdorg+3
ndorg+2
hdorg+1l
hdorg+1l

2

1
2
A

sWant Hard Pisk included ?
;Hard Disk Controller origin
tHard Disk Status

;Hard Disk Control

sHard Disk Data
;Hard Disk Function

;Hard Disk Command

sHard Disk Result

;Retry bit of result

1Track zero bit of status
;Operaction done bit of status

PO L [P P S "N N SR T SR B



tinout
wfault
drvrdy
index
pstep
nstep
hdrlen
seclen
wenabl
wreset
scenbl
dskelk
mair
null
idbuff
isbuff
rsect
wsect

egu
agu
eqgu
equ
equ
equ
equ
equ
agu
equ
eqgu
edqu
equ
aqu
equ
equ
equ
edqu
endif

18h
2dh
4dh

dfbh
hiz2
Bfn
@bh

Gf7h
dfch

L I ol & eI )

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

1Step bit of function
:Step bit mask of function
:Sector header length
;Sector data length

:Write enable

:Write reset of function
sControliler control

:Disk clock for control
;Direction mask for function
;Null command

:Initialize data command
sInitialize header command
:Read sector command
sWrite sector command

khkdhkkkkhkhhkhdhhkdhodkkhbbhhkhkhkkhikdhkhhhkhkhdhkhkdhdrhkhddhkhhkhhhkhkhkhkkkkkhtiidkhhi

*

*

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

*

*

khkkkkhthkhkkhkRhkkhrhhhhohhkhbkhrhkhkhkdbrhhkhhhhbkkbhhhkbbthbhhthhhkthhhkhhkihkkiki

multio

mbase
grpsel
dall
dlm
ier
clk
ler
lsr
msr
rbr
thr
dlab
thre
cts
dsr
dr
wlsD
wlsl
stb

equ

if

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

(contyp eq.2) or {(lsttyp ge 2) ;Multi I1/0 board used?

multio
48h
mbase+7
mbase
mbase+l
mbase+l
mbase+2
mbhase+3
mbase+5b
mbagse+6
mbase
mbase
86h

2dh

1dh

28h

1

1l

2

&

sDefine Multi I/0 environment

sBase address of Multi I/0 or Decision I
;Group select port

sDivisor (1sb)

;bivisor {msb)

; Interupt enable register

:WBl4 printer select port

:Line control register

:Line status register

1 Read data buffer

sTranmitter data buffer

s;Divisor latch access bit

;Status line THRE bit

;Clear to send

;Data set ready

;Lhine status DR bit

sWord length select bit O

iword length select bit 1 for 8 bit word
;S5top bit count - 2 stop bits

; Define multi I/0 ports addresses for group zeroc

gzero
daisyd
daisyl
sensesw

daisin
daisil

daisild
daisil

« TnfFine A o G

eqgu
eqgu
egu
equ

if
equ
equ
alse
equ
egu
endif

J
mbase sDaisy iaput ports
mpbase+l
mpase+l ;Sense switches
multr3 eq 4 " ;Daisy output ports are different
mbase . for Decision I and Multi I/O.
mbhase+l :These two are the Decision I ports
mpase+1l : and these are the Multi I/0's.
mbase
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ribpbon egqu @1lh ;End of ribbon

paper egu B2h ;i Paper out

cover egu g4h ;Cover open

pfrdy equ g8n :Paper feed ready
crrdy equ 12h ;Carriage ready

pwrdy equ 2dh _ :Print wheel ready
check equ 4¥h ;Printer check {error)
ready equ 8dh :Printer ready

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

crstrd equ 1622h ;Carriage ready
pfstrd equ 81dh ;Paper feed ready
pwstrd equ . 2048n :Print wheel ready

; Define daisy ¥ output bits

d9 equ @lh :Data bit 9

dly equ #2h sData bit 1@

dll equ ¥gdh ;Data bit 11

dl2 aqu g8h ;Data bit 12

pistb equ 1dh ;Paper feed strobe

crsto equ 2Bh ;jCarriage strobe

Ppwstb equ 48h ;Print wheel strobe

restore equ 80h ;sPrinter restore {Ribbon 1lift on Multi I/0)

+ Define clock select bits

rlife aqu 4¢h :Ribbon 1lift
pselect equ 8dh ;Select (Not used by Diablo)

:+ Define group select bits

sd egu #lh ;Group number {(@-3)

sl equ d2h

smask equ #3h

bank equ b4h

enint equ ©8h

restor equ 13h sPrinter restore on Multi I/O
denable equ 28h :Driver enable on Multi I/0O

; Define special constants for the HyTyp II driver

cperi equ 1J :Default to 1@ characters per inch
lperi equ 6 . ;Default lines per inch
hinc equ 129 ;Horizontal increments per inch
vine equ 48 :Vertical increments per inch
numtabs equ 16d rNumber of horizontal tabs
maxchrs equ 1324 sMaximum number of printer characters to queue
maxrgt equ 1584 rMaximum carriage position :
dfrmln equ 114 ;Forms length times 1@
autolf equ 19] tDefault to no Auto line feed.
endif

e R T R R g e  E E E E L EE X R R L LR R

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

O % * %
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bias equ {msize-20}%1924 ;Memory offset from 20k system

ccp equ 25dh+bias ;Console command processor

bdos egu cep+B8ddn 1BDOS address

bios equ cept+loddhn ;Cbios address

offsetc equ 21P¥h-bios :0ffset for sysgen

cdisk equ 4 :Address of last logged disk

buff egu 8&h :Default buffer address

tpa equ lydh ;Transient memory

intioby equ g ;Initial IOBYTE

iocbyte egqu 3 : IOBYTE location

wbot equ ] ;Warm boot jump address

entry equ 5 ;BDOS entry Jjump address

Ak kA khkkdhhkkhhhkhhdhkdhkhrhkhhkhhrhhhkAR koA kkhk kbR hhchhrrxkhhhid
* *
* The following are internal Cbios eguates., Most are misc. *
* constants. *
* x

 y E Y R 2 R R R X222 2323333 2 XTSRS 2R 2R R 2 2 2 L A kXl & b b h )

retries equ 19 :Max retries on disk i/o before error
clear equ '2'~64 ;Clear screen on an ADM 3
anul equ ] :Null

aetx equ ‘C'-64 ; ETX character

aack agu 'F'-64 : +ACK character

abel equ ‘G'=-64 ;:Bell

abs equ 'H'-64 ;Back Space

aht equ ‘1'-64 ;sHorizontal tab

acr equ 'J'-64 ;Carriage return

avt egu ‘K'-64 ;Vertical tab

aff equ 'L'-64 :Form Feed

alf eqgu 'M'-b64 :Line feed

xon equ '0'-64 1Xon character

xoff agu 'S'-04 ;Xoff character

aesc eqgu 1bh ;Escape character

ars equ leh s RS character

aus equ 1fh :US character

asp equ ' ; Space

adel egu 7fh : tDelete

KAEAREKAKRA A AR AR AR ARk hkhkhkhkhkbkhhhkhhhhhkhhkxrthkhkdhhhkkkkkkhkkhrkrkh®

The jump table below must remain in the same order, the

* *
x* *
* routines may be changed, but the function executed must be *
* the same. *
&= *
* *

******************‘k********************************************

org bios - ;Cbios starting address

imp choot : ;Cold boot entry point
wboote jmp wboot sWarm boot entry point

if contyp ne ¢
const jmp cstty :Console status routine
cin jmp c¢iflsh ;Console input
cout jmp cotty ;Conscle output

else

jmp $ ;Console status routine PROM pointer
cin jmp $ ;Console input PROM pointer
cout jmp $ ;Console output PROM pointer

endif

if 1sttyp ne ¢
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L

else

jmp cout ;List device output
endif
jmp punch ;Punch device output
jmp reader :Reader device input
Jup home ;Home drive
Jmp setdrv ;Select disk
Jmp settrk :Set track
Jmp setsec 18et sector
imp setdma :Set DMA address
jmp read ;Read the disk
Jmp write sWrite the disk
if isttyp ne 9
jmp listst sList device status
else
jmp $ ;:List device status
endif
Jmp sectran ;Sector translation
if maxflop ne o

djdrv Jjmp djsel ;Hookup for SINGLE.COM program
else
jmp donop
endif

LR A SR S AR LR LR RS S XA R RS EREERRRERRER RS SR RS SRS S S &R

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.

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

50 2344 2190 58

75 1536 2498 48

119 1947 3644 32
134.5 857 488 24

154 768 728 16

30¢ 384 360 12

60p 192 19204 o
1209 96 384449 3
18vP 64 56800 2

® % % Gk % 3 o % o4 % K % ok ® % B F ¥ ¥ % %
R EEEEEE EE R R EE E EEEEEE

(2R A A RS SR SRS RS R RS SsR R RS RS2 RR RS sRRRERE RS S RS S

defcon dw 12 ;Console baud rate

deflst dw 96 +Printer baud rate

LA SR SR SRS RS RS RRL SRR a2 R AR X222 R a2 2 a2 X AR k2

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

* ¥ &k X ¥ * ¥ ¥
¥ % & & * A ¥ %



t1Select console group
1da group 1Get group byte .
ori congrp :1S5elect the console port
out grpsel :Select the group

* *
* *
* *
* *
* *
* ;Modify a bit in the group byte *
* lda group ;:Get group byte *
* or i bank ;Set the bank bit *
* sta group ;Save new group setting *
* ori group?2 ;8elect second serial port *
* out grpsel ;Select the desired group *
* *
* *
* *
* *
* *

Note: You should not set the group bits themselves in
the group byte. :

[EETELIEEEEEESLERIE LSRR SE ST TSR 222822 222222 X R &R 8 & 202

group db J :Group byte

IIZS FXTLEEEELELEREZSRER RS2SRRSR E AR RS R R AR R R R RS R R LSRR R ER LSS R
*

Consocle d4river 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.
Provide for 128 bytes of patch space.
Multi I/0 or Decision I driver.

2D/B driver.

Wbkl I

*
%
*
*
*
*
*
*
*
*
*
*

o F ¥ % * ¥ ¥ Ak ¥

KA MR AKR KA AE T TR AR A AR AR IR TR AT AR AR IR I A AR Ak hkhk kb bhhrhhkhhrhhhrhdi ki

ciflsh call flush :Flush disk buffers on input
jmp citty

(2 E R LT PEEREE SRR EEESETE SRS S S22 88 82 2R 222X A AR Rttt h R i)

contyp: 1 Blank space for console driver

* *
® *
* *
* Note: If the user plans to utilize this space then the *
* one time code 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. *
* - *
=® *

dkkkkkkhdkhhkhkhhdkdhhdkdkhkhkhkdkhkhkhdhhkhkhbhkhkhhbhhkkkxkhkkkhhkhkhkhkdhkdkhrkhhrkd

if contyp eq 1
tinit equ S ;Make it easy to find this place
cotty egqu S
citty equ S
cstty equ $
ret
ds 127
endif ;Blank space

hkdkkkkkhkhkkkhkhhkkhkhkkdhkhkkkhkhhhdhkhhkhhrhbhkhhkdhrhrhhohdhhhhhhhhdrdhkhdbdrrthkithkk

* *
* contyp: 2 Multi I1/0 or Decision I console driver ®
* *

KKK TR AT AR N R AR FARARERAKRRRAAREA R AR AR A Rk ko rhk kT hkkhkohhkkhkkhhkkdn

if contyp eq 2
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This driver on cold boot will inspect bits 1-3 of the sense
switches. If the value found is in the range ©9-6 then the
console kaud 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)

Bop = 118

ol = 308

glyg = 1204
wll = 2449
180 = 4804
141 = 2668
119 = 19280

defcon = 9649

Note: If you are compiling with multr3 (a Multi I/0) then
the switches will not be available so the baund rate
will be taken from defcon.

%% ok ok o % % % % o ok % o % % ¥ o % % % ¥ * ¥ X % F
o % o ok % N W ok % ok N N % N % o ok % % ¥ N X A ¥ 4

KRERERERARE A IR R EA TR R AN A LA EE RN T TRIRAKRT ALK R AR R AR AR AR AR AR AT A A TR &

EREARAREEARELIR R AR A AR LAT LR ARRRANRE AT A AKX ARk kd A Ak krhkhkhkhkhdx

* x
* Pue to its length, the tinit routine driver is belowe the *
* cboot routine. *
F ] : *

khkkkkhhkhkhkbkhhhbhkdhkRhhhhhhhkhkhhenhkhkhRARhkhhkdehkdkhkhhhddkddhddddhkikdddhkii

LA R A SRR SRSttt Rl 3222222 RS S XY

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

HERKERER AR A A AR RR I AT RR KRR R AR R AR AN AR A Ak khhhkdkhhkkhkk

citty ida group ;Get group byte
ori congrp :Select console
out grpsel
coninl in lsr _ ;Read status register
ani dr : ;Wait till character ready
jz coninl '
in rbr s Read character
ani 7fh ;Strip parity
ret

LA A S Ak R AR E LA AR SRR R LT EE IR R R Y R R TR T

* *
* Qutput a character to serial port. *
- : ]

LA R R R E AR L AR E S AT TR T R LR R L S R R R g R R R R R R R R R R R S

cotty 1da group :Get group byte

ori congrp ;Select console
out grpsel
conocutl in lsr :Read status
ani thre sWait till transmitter buffer. empty
jz conoutl

MOy . = sl s ear T 1 Y

......................




out thr ;Output to transmitter buffer
ret

(s A RS R R A SR SRR R LR ER RS SRR LR R LRSS R SRR R RS REREEREEEESEEE LS

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

IS S SR AR RS R EEEEEEEEER SRS RS R R LA R SRR R RS R R RS SRR RN AR RS EERESE SR

cstty ida group :Get group byte
ori congrp :r8elect console
out grpsel
in isr :Read status register
ani dr
rz sNo charactter ready
mvi a,dffth ;Character ready
ret
endif :Multi I/0 or Decision I

hkkkhkkhkhkhhhhkkkkhkhkkkhkhhkhhhhkhbbkiththrhkhhkkhkhkhkhrdhkdhdddhkhertdrh kb hk i ik

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

I RS AR EE RS SRR SRR SR SRR R SRR RRE R RS R se R SRRERRRRRERR SRR EREEEEEE

if . contyp egq 3
cotty Jmp djeout ;Console output
citty jmp djcin ;Console input
cstty call dijtstat ;Console status

mvi a,dffn

rz

inr a

ret

endif ;12DB

Akkdhkdkkhkhkdkhkkkhthhhkhikhhkkhkhkhkhkhhhhhhhdkhkkkbhkhkkhkhkhrhhkhthhhrhhkihkri

LST: device driver routines.

Routine used depends on the value of lsttyp. Possible
l1sttyp values are listed as follows:

lsttyp is: Nothing, used for patching to PROM's.
Provide for 128 bytes of patch space.
Multi 1/0 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 parallel, Centronics.

Multi I/0 parallel, Diablo HyType II.

~Sh U~
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* *
* lsttyp: 1 Blank space for printer driver ' *
x x
* Note: If the user plans to utilize this space then the *
¥ e Fime covde 211t me Tiwmi4+ cemaiitld e vl amad Sivetr ol oo *



* the cpoot routine. This space (belowe cboot) is recyled *

* for use as a disk buffer after cbhoot is done. *
® *
it AR A AR R RS AR E R AR EEE AR RATE EEE LRSS EEEEEEEERTERLEETE L L R R TR T TR

if 1sttyp eq 1
linit equ S :Make it easy to find this place
list equ )
listst equ $

ret

ds 127

endif ;Blank space

khkkhkhkkhhhkkhkhhkhhdhkkEhhhewhhrkkhkhohkhrhkhhrhhhhhrhhhbhkhhhhkdbhkhrhhkhkhkhkrokhkhkhix

* *
* lsttyp: 2 Serial printer, no protocol *
* *
* lsttyps: 3 Serial printer, CTS protocol *
* : _ *
* lsttyp: 4 Serial printer, DSR protocol *
* *
* lsttyp: 5 Serial printer, Xon / Xoff protocol *
* *
khkhkdhkhkhhkhhhkhhbhkddtdhdhkhok Rk hhdrhdhhdhhhbdhbhdhhthbtdbhkhdhkhbhbthhhhhrts

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

ori lstgrp iSelect list device

out grpsel
1l in lsr

ani thre ;Wait till transmitter buffer empty

jz 11

Ak RX T kb kkikhhkhhkhhhhhhhkhd ko hhhkhhkdhkhhkrhkhkrhdkhkbrkhkkrxdthhrkhhhdhhhk

* *
* The CTS driver is used for a printer with hardware *
* handshaking (TI 819). It should be connected to the CTS *
* input on the list device serial port. *
* ’ *
khhkkhkkkhkhkkdkhkhkdkhkddhkhkhhrhkhhhkhkhtbhhkhhkhthhrhkhhkbhhthhkhhkthbhkhhhihkkikik

if lattyp eq 3 ;CTS protocol

in msr _

ani cts ;Wait till clear to send

jz 11

endif

FERREEAKRTAKR AR A AN NI RR IR IR R IR T TR T A Ak kb rrhkhkhkhrhhkhhhkhkhkhhkhkhkrkhk

* The DSR driver is used for a printer with hardware *
* handshaking (TI 81¢). It shouid be connected to the DSR *
* input on the list device serial port. : *
* *
LA S AR RS AR XL RR LR AL S SRR R R NN L R R Ny R T R R

if lsttyp eq 4 ;DSR protocol

in msr

ani dsr

jz 11 ;Wail till DSR comes up

endif
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if
Xloop call
ora
Jjz
endif

mov
out
ret

listst 1lda
ori
out

in
sl
rz

if

in
ani
rZ
endif

if

in
ani
re
endif

if

: mvi
lstflg equ
in

ani

jz

in

ani
mov
sta
xskip mov
suil
jinz

ret

xsdone equ
endif

mvi
ret

endif

i1sttyp
listst
a
xloop

a,c
thr

group
lstgrp
grpsel

1sr
thr

1sttyp
msy
cts

lsttyp
msr
dsr

lsttyp
b, xon-
5-1
1sr

dr
xskip
rbr
7fh
b,a
lstflg
a,b

xoff

¥xsdone

a,Bffn

The Xon/Xoff driver is used for a printer with software
handshaking (Diablo 632).

eq 5

eq 3

eq 4

eq 5

*
*
*
*x
*

;Xon / Xoff protocol
:Check printer status

:Loop if not ready

;Get group byte
:Select list device

:Check if transmitter buffer empty

sReturn not ready

:CTS protocol

;Return not ready if CTS is false
;PSR profocol

sReturn not ready if DSR is true

;Xon / Xoff protocol
;Last character recieved from printer

:Check for a character
+tNo character present
1Get character

;Save
;Kludge flag (last character recieved)

;Check for Xoff char (control §)
1Printer ready
iPrinter not ready

;Printer ready for data

:Printer ready

:Multi 1/0 serial

Khkkhkhkrkhhkkkkhkdhhdbbhkhkhkkhkrrhbddkrkdhkrhbhk bbbk rhorkhkrtddhhbbdkhbihhbhdhkkhk

*

* luttyp: 6
*

Centronics parallel printer driver. *

*

*

KEKKAFTIAETRARK AT AEEARETAX AL AA A AT AR AT A A A AT Ak kA hhhrhkrrhhki
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*
*
*
*
*
*
*
*
*
*
*®
EJ
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*x
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

1i
rl
rl

el

Decision 1 Diablo parallel to Centronics parallel interface.

The following cable must be made from the 5¢ pin Diablo
conector to the 35 pin Centronics.

Centronics

pin signal

1 /strobe &=
2 datal € -
3 data?z <=
4 data3l =
5 datad <=
(+] datab < -
7 data6 e
8 data7 <=
=] data8 : <—
14 /acknlg ->
11 busy -3
12 pe ->
13 slct ->
14 Jauto feed xt <=
15 NC '

lé BV <=2
17 chassis gnd

18 NC

19 /strobe rtn K>
21 datal rtn <=>
21 dataz rtn <=>
22 data3 rtn $m>
23 data4 rtn L
24 datab rtn <>
25 dataé rtn <>
20 data? rtn <=>
27 data8 rtn <=>
28 /acknlg rtn <>
29 busy rtn <=3
3y pe rtn $=2
31 /init <~
32 /error ->
33 GND <=2
34 NC

35 /slet in <~

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

L2 A E AR S AR AR ER SRS AR R RR R RS RS R XA R R R R R £ YD EE R XK

st lda group
out grpsel
in daisy#®d
ani ready+paper
jz rl '
in daisyd
ani ribbon
jnz Pl
in daisy®d
ani cover
jnz el
mov a,c
~171+ Aat1ad]

*

*

*

*

*
. ®
Multi I/O *
pin signal *
46 /ao *
37 /dail *
36 /dz2 *
39 /a3 *
33 /da *
43 /das *
42 /dé *
43 /a7 *
45 /a8 *
12 /check b
28 /printer ready *
3 /paper *
4 /ribbon *
1 /Al *

*
2 GND *

4

4
8 GND *
11 GND *
14 GND *
1le GND *
18 GND *
26 GND *
22 GND *
25 GND *
38 GND *
41 GND *
44 GND *
47 GND *
9 /dll - *
5 /cover *
35 GND *

*
19 /dl2 *
35 <=> 24 /[Select *

x*

x

*

®

x*

:Get group byte

;Wait till printer ready and selected

1Test if out of paper

;1Move character into (a)
eT =ty SNt




mvi a,dll+dlo+d® 1Make sure strobe is high

out daisid
der a sPulse strobe low
out daisid
inr a
out daisip
ack in daisyd sWait till ready again
ant ready
iz ack
ret
listst 1lda group :Get group byte
out grpsel :Select group zero
in daisyd sWait till printer ready and selected
ani ready+paper
rz
in daisyd :Test if out of paper
ani ribbon
rz
in daisy®
ani cover
Xri cover
rz
dcr a
ret
endif :Centronics parallel
if lsttyp eq 7 ;Diablo HyTyp II

kkdkkkhdkhddhrdhkhhdhdhhbkhkhdhbhhhrhhdbrhtkrrhtrdrdhhhkdkkkhkhkhkhkhhkhhkkk
* Diablo 161Y simulator for the Morrow Designs / Thinker Toys *

* Mult I/0 board. The simulator makes the parallel Hytyp II *

* look like a serial 1614. *
X 2 222222222222 222X XXX R R X X2 R R 2R R R RERS S SRR L L& 2 2 2 & & 2 82 S

kkkkkkhkhdhkhhbr kAT R TR IEXEATAAREARTIAINAIARARNR R ok dhkx

* *
* This routine does all of the character decoding, escape *
* sequences forward, backward, etc. The list of escape *
* sequences, and special characters recognized is: *
* *
* 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 J ignored *
* aesc 1 set tab stop at current print position *
* aesc 2 clear all tab stops *
* aesc 3 graphics mode on *
* aesc 4 graphics mode off *
* aesc 5 forward print *
* aesc »~ backward print *
* aesc 8 clear tab stop *
* aesc 9 set left margin *
* aesc A ignored *
* S [ e - | *




* aesc D negative half line feed *
* aesc U half line feed *
* aesc alf negative line feed *
* aesc aht ¢ absolute horizontal tab *
* aesc avt c absolute vertical tab *
* aesc ars ¢ set vmi *
* aesc aus c set hmi *
* *
* *

(AR R R R R R R RS S ESRRR R R aX 2R R R R R RS R R AR SR ERSE &R

list 1lda group :8et printer initialized flag
ori denable
sta group
mov a,c :Get the c¢haracter to print
ani 7fh ;Strip off parity
rz :
cpi adel ;1gnore delete
re
mov c,a ;Save character
lda escflg
1xi h,levelld sLevel zero characters
ana a
mov a,c ;Scan for char in A
jz lookup ;Look up activity for this character
lda escflg
Ixi h,levell ;Single character escape segquences
cpi aesc
mov a,c ;S8can for char in A
iz lookup ;Execute single level escape sequence
1xi h,level?2 ' ;Two character escape seguence
lda escflg

AAREEKRERFRERETTRERARRE AR AR AR R AR ETAARR AT XA RTARARARERT AR TR AR RN AR AR bk

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

* of the character in register A. *
khkkhkhkhkhkhhkhkhkhhhkhkhkkhkkkkhkkkkhthhkbkhhhkkkkkkhkhkhkhkhkhhkhhtkdhhkhkkhkkhkhkkkkitk

lookup der m sTest if end of table

inr m

jz gother ' ;Execute the default function

cmp m ;Otherwise test for a match

iz gother :

inx h ;Bump over character

inx h ;Bump over function address

inx h

jmp lookup
gother inx h :Bump over character

nowv a,m . 1Get low byte of function address

inx h :

mov h,m ;Get high byte of function address

mov l,a :Form Address of function

pchl :Execute it
KkkkhkRkhhkhkkRxhkhkhkkEkkhkdxrdrxihhtdhkhhrkkkdhhdhhkhrhthkhkhkhkthkehArkihkhkhhhkrxrik
* 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 4. *
AREEERAAFERAXRRRRE TR A T F K ddkkodr kg oo g vkodede ek ded gk %ok ke k& ok ko ok ok dodkokok ok k& ks ki
levely db aesc

dw deoaesc :Beginning of an escape sequence

db aff

dw deoaff :Form feed

db aetx

A A ot v



levell

level 2

db

dw
db
dw
db
dw
db
aw
db
dw
db
aw

db
dw
db
Aw
dp
dw
db
dw
db
dw
db
Aw
did
dw
db
dw
db

dw’

db
dw
db
aw
db
dw
db
dw
db
dw
db
dw

db -

dw
db
dw
db
dw
db
dw
db
dw
db
dw

db
dw

db

dw
db

- dw

db
dw
db

- T

ant
doaht
alf -
doalf
asp
doasp
abs
doabs
acr
doacr
4]
dochar

Ill
sethtab
Izl
clrall
|3l
setgrp

clrhtab
.9'
setlmar
lgl
funci
OA!
funci
!Bl
funcl
lal
funcl
lbl
funcl
lDl
neghl £
lul
poshlf
alf
neglf
aht
settwo
avt
sattwo
ars
settwo
aus
settwo
J
funcl

ant
abshtab
avt
absvtab
ars
setvmi
aus
sethmi
4

-~ |

shorizontal tab
;:Line feed
;Space

;Back space
:Carriage return

:Any other character

:Set horizontal tab

;Clear all horizontal tabs
;Graphics mode

;Clear graphics mode
:Forward printing
;Backward printing

:Clear horizontal tab

;Set left margin

:No operation level 1

sNegative half line feed
tHalf line feed
;Negative line feed

;Two character escape seguence

tAbsolute horizontal tab

rAbsolute vertical tab
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* The following routines execute escape seguences, etc. *
AhkkhkhkkhkhRkhkhkkhkhhhkkhkAkkkkkhkhkhkkkkhhkhhkhhkhhkdhkkhkhrhhhhkhkhkkhkhkhkthkhhhkhkhktkk

settwo
doaesc

funcd
doaetx

doalf
adjvp

1fvmi

neglf

doasp
spdir

adjhp

sphmi

doabs

doacr

Ayl r

mov
sta
ret

ret

call
xchyg
1hld
dad
snld
ret

lda
ana
ixi
rnz
1hlad
ret

call
call
call
Jjap

call
lda
dana
cnz
xohg

"lhld

dad
shld
ret

lda
ana
1xi
ez
1hld
ret

call
call
jmp

Xxra
sta
sta
ihld
xchg
inhld
calil
shld
mvi
ana
jnz
ret

mras7

a,C
escflg

1fvmi
dlvpos

dlvpos

grinflg
h,1

vmi

1fvmi
neghl
adjvp
funel

sphmi
dirflg
a
neghl

dlhpos
d
dlhpos

grhflyg
a
h,z

hmai

sphmi
neghl
spdir

a
dirflg
grhflg
hpos

lmar
hlmde
dlhpos
a,autolf
a .
doalf

1Get the escape character

:Get line feed vmi

:Get vertical motion displacement

1Only 1/48 if in graphics mode

*Get vertical motion index

1Get line feed vmi

:Get space horizontal motion
;Forward or backwards ?

:Negate HL

;Adjust Horizontal position
:Get current adjustment
;Update it

1And save

iIn graphics mode ?

:Only 1/68 if in graphics mode

;Space increment
1Negative to start with
rAdjust backwards

rForward printing
;No graphics mode
1Get current offset
;Get left margin

:Don't move yet though
+In Auto line feed mode ?

tDo line feed also



clrall
notblp

kludge

func?
funcl

setgrp

clrgrp

clrdir

setdir

setlimar

setvmi

sethmi

poshlt

neghlf

mvi
call
lda

ana
1xi
inz
1hld
jmp

equ
1xi
mvi
mvi
equ
inx
dcr
inz
equ
Xxra
sta
ret

mvi
sta
Jjmp

Xra
sta
Jmp

Xra
sta
jmp

mvi
sta
Jmp

1lhld
xchg
lhld
dad
shld
jmp

moY
mvi
dcx
shld

jmp
mov
mvi

dox
shld

jmp
call
call
Jjmp

call
call
call
Jmp

sPrint the character in register C

;Don't move if in graphics mode

1Clear all horizontal tabs

1Beginning of tab stop array

1S5ize of tab array (bytes)
:+Reset tabs {reset to ¢ later)
:Used on first reset {warmboot)
;Next tab stop

:Update repeat count

:Continue zeroing

;Clear escape sequence flag

;S5et graphics mode on

:Turn graphics mode off

;Forward print mode

;Set backward printing mode

1Get current position

iGet offset

:Set the motion index

;Half line feed wvmi

;Negative half line feed



hifvmi
divid2

abshtab

newdlh

absvtab

sethtab

tabecol

mtabp

mtabi

1hld
mov
ora
rar
mov
mov
rar
mov
ret

mov
mvi
dcx
call
jmp

lhla
call
xchg
1lhld
xchg
call
shld
ret

mov
mvi

dcx

1hld
call
Xxchg
1hld
Kxchy
call
shld
jmp

call
ora
mov

jmp

1hld
xchg
ihid
dad

xchg
1hld
xchg
call

;Make a tab pointer

'_l
f

vpos
hlmde

dlvpos
func2

tabcol
m

m,a
funcl
hpos

dlhpos
a .

hmij

hldde

1Get vmi for full line feed
:High byte
sClear the carry

:Absolute horizontal tab

;Form 16 bit tab colunn

;Multiply by hmi

;And subtract current horizontal position

1Absolute vertical tab

sMultiply by vimi

;And subtract the current vertical position

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

;Compute address of current character col

;Get logical position

;:And divide by hmi to get character column

sHL =»> Tab column desired (1-16d)
;HL <- address of tab stop

;s A <~ bit mask for tab

1xi
call
mov
inr
1xi
dad
Xra
stc
ray
dcr
T 1ryrr

4,8
hldde
c,e

c
d,tabstp
d

a

m+ a3 i

stop

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

t+Make range (1-8)

;Tab array

;Make array pointer

sBump bit counter



ret

¢lrhtab call
' cma
ana

mov

jmp

doaht lhla
- X¢chg
1hld
dad
xchg
i1hld
xchg
call
tablop 1xi
inx
call
jnec
push
call
ana
pOp
je
Xxchg
Jmp
tofar lhld
Xxchg
1xi
call
shld
ret

doaff 1xi
i1xi
call
Ixi
call
push
i1hld
xchg
1nhid
dad
Pop
push
call
xchg
Pop
xchyg
call
xchyg
1hld
dad
shld
jmp

kKA RR R Tk hkhhhkhhkrhrh kA AR XAk AFhhhkhkhhhhhkhkhkkrrdrhhkhhkrrkkrtrhkrkiknk

tabcool

m
m, a
funcl

hpos

dlhpos
a-

hmi

hldde

d, numtabs
h

hlcde
tofar

h

mtabp

m

h

tablop

newdlh
hpos

h,maxrgt
hlmde
dlhpos

h,dfrmln
4,48
hltde
d,1d
hldde

h .
vVpOoSs

dlvpos

hlmde

dlvpos
d
dlvpos

papr

1Clear horizontal tab

1Mask out tab stop

;Compute address of current character col

:Get logical position

;And divide by hmi to get character column

;Start with next position

:Compare position with number of talbs

;Past last tab :
;Save col peointer
;Generate tab pointer
;Check out tab stop
:Raestore col pointer
;Loop if stop not set

;8et new col position and return
;1Go all the way to the right

sMultiply forms length by 48

;And divide it by 18
;Save this result
:Get logical vertical position

;Get copy of forms length
;HL mod DE

* Neghl forms the twos complement of HL.

hkhkk keI kXXX EkTKRRKKI KRN KA kI kkkhhhhhkkhhhhhkhhhhhkhkhkhkhkbrthkkhkhhkhkhihx

neghl mov
cma
rnov
mov

Faliif-}

a.h

h;a
a,l




mov 1l,a

inx h

ret
KEERKEKEARREEARERERRRERERAEA R AR A AR A A ATk ek hhkhkhkkhhhkthhhkhhhkhkhrhhrhhhkkhkhihiy

* Himde subtracts DE from HL and returns. *
KERAEEXARRIAXEREEREERRAIEX AT TR EEARIThEhkhkhkhkEtkhkhkhkhthkxhkkhhkikxhkhkhthkhkkhkkihkxkikhxkx

hlmde xchg

call neghl
xchg

dad d

ret

AhkhkkEEAKEERX IR AR TRk khhhhkhkkhhhhhkkhkhbkhkhrxrhkRRbRkrRXhekrbhkkrkkkhkrkhkkk

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

* they are egual, the Carry flag is set if HL is less than DE. *
khkhhkhkkhkhhhkhhkkkdhrdkdkhhkhkkhkhhkkhhhkhkhkhkhkkhkhkhhhbhhkhkhkihkkdddodhirhddkdhdkdhik

hlcde mov a,h
cmp d
me
mov a, .
cmp e
ret

AKX AARFR I TN ARITETRAERIAT LA A IR EAT AR A kAN Aok hkhkhkhrhkrhkhhohkdhhhkkkkitk

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

* quotient in HL and the remainder in DE. *
kkkkkkhkhhkhkhkhhkkhkkhkhkhkkhhhkhkxhhhhhkhrbhhhkhhhhhbdbhkrrebhhhkkdhbdbdhkrhhkrkdx

hidde mov a,d :Start by negating DE and
cma ; moving the left operand to BC
mov b,a
mov a,e
cma
mov c,a
inx b
mvi a,lé ; Repeat count in reg A
1xi 4d,8 sInitial remainder is zero
div3 der a 1Test if done

rm tAll done ?

dad h :Shift right operand to the left
xchg
push Psw : Save carry
dad h ;Shift left operand to the left
pop psw :
jnec divl ;Does it fit ?
inx h
divl push h
dad b
jnc div2
xchg
inx h
xthl
pop h
jmp div3
div2 pop h
xchg
jmp div3

(2SR S R E R RS R R R LY RS R S T XSS IR ETIET SRR L

* Multiply the contents of HL by the contents of DE. *
kkkhkhkkkhkkhhkkkhkhhkdkhhhhhkhhhrhkkhhbhkhdrhkhkbhbrhkdhohhkhhhkhkhkbhhkkkixhkhkikkrii
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mov
1xi
mult nmov
ora
rz
mov
ora
rar
mov

mov

rar
mov
cc
Xxchg
dad
xchg
jmp

dadde dad
ret

O Su
(=g ~R=)

wo
o

mult
d
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* The routines below actually interface to the printer, *

* causing paper feed,

carriage,

and print wheel motion. *

KhkkE KRR AR R TR AT IR AARARER AR AR RA TR AR N A A bk khh kb hdkhhhdhhkhhdhk

carrg lhld
mov
ora
rz
1hid
xcing
lhld
dad
mov
ana
ip
1hldg
c=1ll
shld
1ftok lhid
xchyg
lnld
dad
1xi
call
je
lhld
Xxchg
1xi
call
shld
‘rgtok 1hl4
Xehg
lhld
dad
shld
1hld
mov
ana
mvi
jp
call
mvi
posh xchyg
ixi
a1l A

dlhpos
a,h
1

hpos

dihpos
d

a,h

a
1ftok
hpos
neghl
dlhpes
hpos

dihpos

s |
d,maxrgt
hlcde
rgtok
hpos

h,maxrgt
hlmde
dlhpos
hpos

dlhpos
d

hpos
dihpos
a,h

a

c,d
posh
neghl
c,81l

h,d

A1 o

1Check for any accumulated motion

:Check for too much motion

;Otherwise move only to maxright

;Update the horizontal position

icheck if required motion is to the left

sl at ey eyt vy b = 1 s T ey vy A



nohhlf

papr

posv

wheel

cand

cmndd

xchg
mov
ani
jz
mov
ori
mov
call
mov
ani
ora
mov
1xi
jmp

1hld
mov
ora
Xz
mov
ana
mv i
ip
call
mvi
mov
ani
ora
mov
push
lhld
xchg
1hid
dad
push
Ixi
lzi
call
1xi
call
pop
xchg
call
Xchg
shld
1xi
shld
pop
Ixi
Jmp

push
call
call
pop
Ixi

lda
out

in
ana
iz
mov

cma
T

a,l

1
nohhlf
a,c
dl2
c,a
divid2
a,h
d9+dly
o

h,a
d,crstrd
cmnd

dlvpos
a'h
1

a,h

a

c,d
posv
neghl
c,dll
a,h
do+dls
C

h,a

h
vpOoSs

dlvpos
d .
h
n,dfrmln
d,48
hltde

s 13
hldde
d

hldde

VpOos
h,d
dlvpos
n -
d,pfstrd
cmnd

h

carrg
papr

h

4, pwstrd

group
grpsel

daisyd
a
cmndg@
a,l

1T =

:Nb half spaces

;Check for any paper motion

;No motion

:Save paper motion

:Get logical position

;Save for now
:Get default form length

;Multiply by 48

;Divide by 1d

;Compute HL mod DE
;5ave new vertical position
tReset vertical motion

;Paper feed strobe

:Position the carriage first

:1Get group byvte
;1Select group zero

;Negate low data bits




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

a'h
do9+dig+dll+dlz

maltr3
ﬁffh-restore

h,a
a,l
daisil
a,h
daisifd
e
daisi)
a,h
daisi®d

;Mask in data bits only

:Mask out ribbon 1lift bit on Multi I/0

;Output low bits

;Cutput high bits
;Slap strobe bits in

;And drop strobes back down

************************************************f****************
* New list device status routine. Returns Bffh if the printer *

* can except another character,

otherwise it returns d. *

KhkkhkkhhkhkhkdhkhkkdhdhhbhhbhhhkhbhhkhhhhhArdhRAkA kAR hhXhrarhkhkkkhhkhrikhkd

listst

lda
ani
rz

lda
out
1xi
in

ana
Xra

" rz

cma
ret

group
denable

group
grpsel
d,pwstrd
daisy@d

d

a

;Check printer initialized flag

;0 = printer not initialized
1Get group byte
;Select group zero

Ahkhkhkhhkbhkhdkhhkrhhhkrrhkkhhhkhkhhhhhhrrr ik krk ko hhhhhhrhkhhdhhkhhkhkkk

* Dynamic data locations used by the simulator. *
KhkAREIXKKAKEA R AR R IRk hhkhkhkhkhihhkdhkkdkhkkkhbhkhkkhkkhkhhkhhkkkhhhhkkkhrhhkhkikkkkx

hmi

- vmi

vVpos
divpos
hpaos
dlhpos
lmar
dirflyg
grinflg
escflg

tabstp
tablen

dw

dw

dw
aw
dw
aw
dw
db
db
db

ds
eqgu

endif

]

&

oo

numtabs/8+1
numtabs/8+1

sHorizontal motion index. Set by linit

: and escape seguences.
iVertical motion index. Set by linit
3 and escape sequences.

;Vertical position. Set by platen motion
;Delta vpos. Set by platen motion
;Horizontal position. Set by carriage motion
;Delta hpos. Set by carriage motion

:Left margin

:Direction flag

;:Graphics mode flag

; Escape sequence in progress flag

;Tab stops bit array
:Length of tabs array

AEKREARKX AR AR AR AR ATNAT A AT IR AR kR Tk hhhhbhhhhdhkkbhkdkhkkhkrkdhkhddhdd

* *
* The following routines are used to make the reader and punch *
* devices peform I/0 through the console. The user may patch *
* here for their particular devices. *
* *
* *
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reader jmp cin

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

Gocpm 1is the eﬁtry peoint from cold boots, and warm boots. It
initializes some of the locations in page 9, and sets up the
initial DMA address (80h).

* % ¥ F *
* % % ¥ *

L R R R R R e e 22 2 2 e Rl

gocpm 1xi -~ h,buff ;Set up initial DMA address
call setdma
mvi a, (jmp) :Initialize jump to warm boot
sta wbot
sta entry _ :Initialize jump to BDOS
1xi h,wboote ;Address in warm boot jump
shld wbot+1l
1xi h, bdos+é ;Address -in BDOS Jjump
shld entry+] '
Xxra a ;A <- D
sta bufsec :Disk Jockey buffer empty
sta bufwrtn ;Set buffer not dirty flag
lda cdisk ;Jump to CP/M with currently selected disk in C
mov c,a
1da cwilg
ora a
1xi d,coldbeg ;Beginning of initial command
mvi a,coldend-coldbeg+l ;Length of command
jz cldcmnd
1xi d,warmbey
mvi a,warmend-warmbeg+l

cldecmnd 1xi h,ccp+8 ;Command buffer
sta cep+7
mov b,a
call movlop
1da ewflg
ora a-
ida autoflg
jz cldbot

. rar

.cldbot rar
je cep
jmp cep+3 ;Enter CP/M

ewf lg db 3 s1Cold/warm boot flag

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

The following byte determines if an initial command is to be
given to CP/M on warm or cold boots. The value of the byte is
used to give the command to CP/M:

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

b - &

¥ 4 A X F * ¥ * ¥ ¥

*
-
*
*
*
never give tommand. *
*
*
¥
*
*

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

autoflg dob %] :Auto command feature
AR A SRS RS IR RE L E RS EE R R R E R R R R R R R R R R X R 3
* *

* If there is a command inserted here, it will be given if the *
* 211t feature is snabied *



* For Example: *
* *
* coldbeg db 'MBASIC MYPROG® *
* coldend db 7 *
* . *
* will execute microsoft basic, and mbasic will execute the *
* "MYPROG" basic program. *
* *
kxkhktkhkhkhkhkthhkhkdhdhhhkhkhkhkhkkhkhkrthkdedhhbhbkhkhbthhkhkkkhkhkkhddhwbdhhkhrhkbkhbhkkhkx
coldbeg db v ;Cold boot command goes here
coldend db ] _

warmbeg db v :Warm boot command goes here
warmend db 2

I TSI FXEZTEELETEE RN ST A ST SR ISR RSS2 S E2 222222 2 RS2 2 R R X R R o A £ 6 4 8

* *
* Wpoot loads in all of CP/M except the Cbios, then initializes *
* gystem parameters as in cold boot. See the Cold Boot Loader *
* listing for exactly what happens during warm and cold boots. *
* ’ *
* *®

Khkkkkkkhkhkhkhhkhkhkhkhhkkhhhkkhhkhhkhhkbrkbhhkhhhrkhkkkhkkthkhthkhkhdkrkkhdrrsh

wboot 1xi sp,tpa :Set up stack pointer
mvi a,l
sta cwflg :+Set cold/warm boot flag
if (maxhd ne ©) and first ;Supply Warm Boot from Hard Disk
xXra a
mov c,a
1xi h, ccp-28éh :Initial DMA address
push h
sta head
mvi a,l1
push psw ;Save first sector -~ 1
call hddrv ;Select drive A
mvi c,8
call hdtrk 1Home the drive
warmlod pop psw ; Restore sector
pop h s Restore DMA address
inr a
sta hdsectr
opi 12 ;Past BDOS ?
jz gocpm :Yes, all done
inr h ;Update DMA address
inr h
shld hdadd
push h
push psw
warmrd 1xi b,retries*1d6h+d ;Retry counter
wrmread push b ;Save the retry count
- ecall hdread * Read the sector
pop b
jnc warml.od ;Test for error
dcr b :Update the error count
jnz wrmread :Keep trying if not to many errors
hilt :Error halt
db ] :Try not to screw up Decision CPU's
endif

(2 E 22 F AR A E X SR EEE LSS L RS EREEEE LA R ER SRR RS A AS L L AR LA &R S R
* *
* Floppy disk warm boot loader *
* *
kkkkrh kT hhkrxxhhkkhhkdhhhhkhhkhkkkkhkkhkrAEhkErlkthhrxhhhkhkdrhdrekkhkrhkhokhkhhkdikx



wrmfail

tvboot
newvwsec

nowrap

newdma

nowrp

wrmfred

Lf
mvi
call
call
je
mvi
call

mvi
sta
1xi
shld

mvi
equ
inr
inr:
cpi
jc
inz
sui
1xi
shld
sta
mov
call
Lxi
agu
1xi
dad
shld
mov
mowv
call
Lxi
push
call
call
pop
jnc
dcr
jnz
jmp

:Load track

tiboot

wrmepy

mvi
call
1xi
1xi
call
1xi
Ixi
call

1xi
1xi
1xi

mov
stax
inx

4 1A

{maxflop ne 9) and not first ;Supply Warm Boot from 2D
c,d
disel
djhome
wrmfail
c,9
djside

a,b=-2
newsec
h,ccp-1@dh
newdma

ol

27

nowrap
tlboot
27-6

h, ccp=-8&h
newdma
newsec
c,a

djsec
h,ccp~188n
$-2

d, lddh

d

newdma
b,h

c;1

djdma

b

ditrk
dijread
b
tdboot
b
wrrnfred
djerx

(o300 §

djtrk

b, copt+Bbdiih
d,18*180nh+1
wrmread

b, cep+E8£a0n
d,1d*130n+3
wrnread

b,3300h
d, ccp+l3ddh
h, ccp+dfgdh

P50

s g a TR o TR o

trSelect drive A

;Track 9, single density

;Loop if error

tSelect side

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

s;Initialize the sector to read -

tFirst revolution DMA - 18dh

:Load all of

a

track ¢

:First sector - 2

;Update sector #

:Size of track in sectors + 1
;S8kip if not at end of track

;Done with this track
;Back up to sector 6

1Memory address of sector - 18dh

15ave the updated sector #

;Set up the sector

iMemory address of sector — 14dh

tUpdate DMA address

15ave the updated DMA address

1Set up the new DMA address
b,retries*lvdh+drMaximum # of errors,

:Se£ up the proper track

rRead the sector

;Continue if

:Keep trying

;To many errors,

sTrack 1

sAddress for
;Retry count

sAddress for
;s Retry count

no error

if error

sector 1
+ sector 1

sector 2
+ sector 3

;5ize of partial sector

t+Address for

sector 3

tAddress of sector 3

:Get a byte and

: save it.

;1 Bump pointers

track #

flash the light

2

1, sector 1, sector 3 (partial), sector 2 (1024 byte sectors)



dcx b ;: Bump counter

mov a,b :Check if done

ora c

jnz wrmepy : if not, lcop

1xi b, cep+d£B8h ;Address for sector 2

1xi d,18*1dvh+2 ;Retry count + sector 2

call wrmread

jmp gocpnm ;All done, do last inits...
wrmread push d

call djdma ;5et DMA address

pop b

call disec 1 Set sector
wrmfrd push b ;Save error count

call djread ;Read a sector

jeo wIrmerr ;Do retry stuff on error

call dijstat :Sector size must be 1424 bytes

ani dch ;Mask length bits

sul dch ;Carry {error} will be set if < dc@h
wrmerr pop b sFetch retry count

rnc tReturn if no error

dcr b ;Bump error count

inz wrmfrd

jmp djerr :Brror, flash the light

endif

kkkhRhkKhkkhkhhhkokkhkhhkhrhhkkhhdhkhdhhhhbhbhhbhhhkrhdddhhkhAr ARk kA XAk dR

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

L2 S R LR AL AR AR RS R E AR R RS R R R RS RRRESLEE ARSI EEEER SRR LS LS SRS S

setsec mov h,b
mowv l,c
shld cpmsec
donop ret ;Null SINGLE.COM hockup for no floppies
AREKEKEXEEREXREKEEAEAKEKRKEREAERRERAEKEARAKRKTTRREAARRAR AR R AR AR ARk Ak ki hkhhbhkhkk
* *
* Setdma saves the DMA address for the data transfer. *
* w

LS 2 EE 2RSS LRI ERE SRR ARSI RS IS EA RS REERRSR SRS 2R R R R R R & 2]

setdma mov h,b :hl <~ be
mowv l,c
shld cpmdma ;CP/M dma address
ret

LA R AL SR RS RRES R R 222 XERS RS R R E R R R R R R R RS R L

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

LS AR R A RS LRSS S22 R R RS sRRESESLR R AR R SR RE LSRR S S ES

home mv 1 c,d sTrack to seek to

khkkkhkhkhhkkkkhkhrkhkhhkkhkdbhkdkrddrirrdhkhkhidhkhkhhdrhrhkhkkdrhkhkkhhdhhkhhrrhkrhhkhkhkhhk

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

X E XS EEE XL EE SR T EEEFEEE RS I ETREIETEE TR R LA I E LS E AL FEE IR LE ST L EEELENEESEEE XY



settrk

mov a,c tA <~ track #

sta cpmtrk ;CP/M track #
ret

FEERFTAERAA KA A ARk Ak kbbb hhohbhkhdkehkohkhkdhkhhohbhhhrihhhkhkbdhkehk bk whdx

*

*

* Sectran translates a logical sector # into a physical sector *

* g,

*

*
*

khkkhkhkhkdXhh ARk khkddhohkhhkdhdkdohkhhrhkdthkhrkadAXEd A ARk kRt hrkhohkhkrk ik ki

sectran

sectran

tranfp

sidea

sideone

sidetwo

if (maxhd ne @) and {(maxflop ne @) ;Both types ?
1da cpmdrv :Get the Drive Number

if first

epi maxhd*logdsk ;Over the # of hard disks ?
jc tranhd '

else

cpi maxflop :Over the # of floppies ?
jnc tranhd

endif

endif

if (maxhd eq ¢) or (maxflop eq @) ;Just one type ?
equ 5

endif

if maxflop ne o ;Floppy translation

inx b

push d 15ave table address

push b : :Save sector #

call getdpd ;Get DPB address into HL

mov a,m ;Get # of CP/M sectors/track
ora a :Clear cary

rar ;Divide by two

sub c '

push psw :Save adjusted sector

jm sidetwo

pop psw :Discard adjusted sector

pop b ' rRestore sector requested
pop d :Restor address of xlt table
xchg ;hl <~ &(translation table)
dad [+] :bc = offset into table

Rnov 1l,m ;hl <- physical sector

mvi h,0

ret

1xi P, 15 _ :0ffset to side bit

dad b

mov a,m

ani 8 ;Test for double sided

jz sidea . ;Media is only single sided
pop psw ' ;Retrieve adjusted sector
pop b

cma ;Make sector request positive
inr a -

mov c,a sMake new sector the requested sector
pop d :

call sideone

mv i a, 88h ;Side two bit

ora h : and sector

mowv h,a

ret

ancli F




if
tranhd mov
mowv
inx
ret
endif

maxhd ne &
h.b

1,c

h

+Hard Disk translation routine

tA A AL A SRS S R AR RS R R AR 22 2222222 R Rl R RS RR RS RS LR

% ook Ak N %k % % o N ¥

Setdrv selects the
operations.
parameter table is
diskette currently
different sector sizes:
1) 128 bytes single density.
2) 256 bytes double density.
3) 512 bytes double density.
4} 1924 bytes double density.

If the

next drive to be used in read/write
drive has never been selected before, a
created which correctly describes the
in the drive. Diskettes can be of four

 * % % & F % * A % *

kkkkhkkhkhhkdkrhhhhbhdhkdokdhhkhhkhkehdhdhhkhhhhrekhrhkhkrhkdhhhkhkkkkdik

setdrv mov
: sta
cpi
jnc
mov
ani
jnz

if
lda

if
cpi
jc
sui

else

cpi
ing

endif
endif

if

mov

mvi
filopflg equ

ana’

inz
mvi
Ixi
mvi
clopp cmp
inz
inx
inx
inx
dcr
ingz
1xi
1xi
mvi

call

mvi
sta
merd

a,c
cpmdrv

;Save the drive #

maxflop+(maxhd*logdsk) ;Check for a valid drive #

zret
a,e

1
setdrvl

sIllegal drive #

;Test 1f drive ever logged in before

;Bit @ of E = d -» Never selected before

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

cpmdrv

first
maxhd*logdsk
drvhd
maxhd*logdsk

maxflop
subfp

1Get the Drive Number

1Over the # of hard disks ?

;:Over the # of floppies ?

{maxflop ne @) and first

c,a

a,d

$-1

a

flopok
b,17
h,djbcot
a, (jmp)

clopp
d,djinit
h,origin+7e2h
b, 30

movlop

a,@fffh

dreg

= oMl rreomAl

;Save drive #
;Have the floppies been accessed yet

:Floppies havn't been accessed
;Check if 2D controller is installed

sInitialization sequence
;Load address
sByte count

:Start 1791

« 1701 »roacn+



sta cmdreg

. jmp dinext .
djinit db 4, 4, 9, 18n, 9, ¥, 8, @, 7eh, &, 8, 8, 9, WEth, 9, YJffn
® db 9, @ffh, 9, Offn, 9, O, L1, ©, &, 8, @, &, ¥, @ @
djnext mvi a,l :Save 2D initialized flag
® sta flopflyg ®
endif
: if maxflop ne ¢
@ flopok 1xi h,1 :Select sector 1 of track 1 9
shld truesec
mvi a,l
o sta cpmtrk . ®
call fill :tFlush buffer and refill
je zret 1Test for error return
® call djstat ;Get status on current drive L J
ani gch :1Strip off unwanted bits
push psw :Used to selec: a DPB
9 rar @
1xi h,xlts ;Table of XLT addresses
mov e,a
L] mvi d,s ®
dad d
push h ;8ave pointer to propexr XLT
¢ call getdpb ;Get DPH pointer into DE ®
xchg H
pop da
® mvi b, 2 ;Number of bytes to move @
call movlop ;Move the address of XLT
1xi d,8 ;Offset to DPB pointer
® dad a :HL <- &DPH.DPB L J
push h
1hld origin+7 :Get address of DJ terminal out routine
® inx h ;Bump to look at address of ®
: uart status location
mov a,m '
@ Xxi 3 sAdjust for proper rev DJ ®
mov l.,a - .
mvi h, {origin+3280h)/1086h
¢ nov a,m ®
ani dblsid ;Check double sided bit
1xi d,dpbli8s ;Base for single sided DPB's
® jnz sideok @
ixi d,dpbl284 :Base of double sided DPRB's
~sideok xchg ;HL <- DBP base, DE <- &DPH.DPB
@ pop d ' :+Restore DE (pointer into DPH) L
pop psw 10ffset to correct DPB
ral |
@ ral o
mov Cc,a |
mvi b, |
o dad b _ ®
¥chg sPut DPB address in DPH
mov m,e |
@ inx h ®
mov m,d |
. ‘endif
® o
if {maxhd ne ©¥) and (maxflop ne o)
jmp setdrvl :Skip over the Hard Disk select
® if not first ®
subfp sui maxflop ;Adjust the drive #
endif
. endif .



drvhd

tdelay

indxl

indx2

setdrvl

if
call
mov
sta
call
mov
inr
jnz
ori
out
mvi
out
mvi
1xi
dox
mov
ora
cZ
rz
in
ani
jnz
if
Lxi
mvi
in
ana
mov
in
ana
cmp
jz
inx
in
ana
cnp
inz

if
dad
endif

if
xra
mov
rar
mov
mov
rar
mov
dad
endif

shld
endif
call
endif

call
1xi
dad
MoV
ani
sta
mov
=7

maxhd ne ¢

divlog
a,c
hddisk
drvptr
a,m
a
setdrvl
null
hdfunc .
a,scenbl
hdcntl
c, 239
h,d

h

a,h

1

derc

hdstat
drvrdy
tdelay

not fujitsu

h,d
c,index
hdstat
¢

b,a
hdstat
c

b
indxl
h
hdstat
C

b
indx2

mld

settle

hdhome

getdpb
b,15

b

a,m

7h
secgsiz
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

1Save current index level in B

;Loop util index level changes

:Start counting until index returns to
: previous state

;Memorex Ml@'s have 49 ms head settle

:Shugart M26's have 30 ms head settle

:Save the Count for timeout delay

;Get address of DPB in HL
:0ffset to sector size

:Get sector size




rar

rar
rar
ani @fh
sta secpsec
xchg +HL <- DPH
ret
zret 1xi h,d ;Seldrv error exit
ret
if maxhd ne o
dere der c ;Conditional decrement C routine
ret
diviog mvi c,d
divlogx sui logdsk
re
inr c
jmp divlogx
endif

R AR E S S AR RS AR SRR R ERE R R LR LR TR R R R R R R R R R R

* *
* Getdpb returns HL pointing to the DPB of the currently *
* selected drive, DE pointing to DPH. *
x *

LA R RS A AR SRR SRR RS AR LRt s s R 2 AR R R AL TR TR E

getdpb 1lda cpmdrv
nov 1,a :Form offset
mvi
dad
dad
dad
dad
1xi
dad
push
Ixi
dad
mov
inx
mowv
mov
pop
ret

™

)
o
Y
un
M

:Base of DPH's

r

:8ave address of DPH
1Offset to DPR

-
[ox

E

;Get low byte of DPB address

;Get low byte of DPB

g

oT =R~ R i o T ol = o o M o T & < < s 1 =1

RS ER AR R A SRR ETEESLE RS EEE TR SRR EE R R R R L R R

¥* *
* Xits is a table of address that point to each of the xlt *
* tables for each sector size. *
* *

LR R AR AR SR AL RS LSRRl iR R R R LSRR YT R

if maxflop ne 9

xlts dw x1ltl28 X1t for 128 byte sectors
dw x1t256 X1t for 256 byte sectors
dw x1t512 ; X1t for 512 byte sectors
dw x1t124 : X1t for 1824 byte sectors
endif

LR A E R AR E LSRR E S AR RSt LR R R AR YRR RS L RS RS ESE Y
* *

* Write routine moves data from memory into the buffer. If the *
* Aacirod OD/V aortor 10 nevt orever b s a sl 3 kb AL ale Ty B A e v =T %



b

* 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 *
* puffer written indicator is set, so the buffer will be *
* flushed, then the data is transferred into the buffer. *
g *
* *

hhkdkkkdkdkhbhkkbkhhhkkkkdhkhhhhhkhhkhkdhrhhkhrhkrhkhkhkhhkkrrkkdRrdhkdkhkhkhhrkhhoki

write mov a,c ;Save write command type

sta writtyp
mvi a,l :Set write command
ab (mvi) or {(b*8) ;This "mvi b" instruction causes

the following "xra a" to
be skipped over.

-y wh

IS RS S ERL TSR SRR EE LSS 2SR ERARS RS2 2R R A R R R 2R R n R LR

¥
* Read routine to buffer data from the disk. If the sector

* requested from CP/M is in the buffer, then the data is simply
* transferred from the buffer to the desired dma address. If

* the buffer does not contain the desired sector, the buffer is
* flushed to the disk if it has ever been written into, then

* filled with the sector from the disk that contains the

* desired CP/M sector.

w

*

* % % & % % * % ¥ A

SRR E RS2SR E RS AR RRES LR R RR XSS X AR R RS RS R ER SRS S SR

read Xra a :Set the command type to read
sta rdwr :1S5ave command type

22 R EE R AL SRS LRSS 222222222222 R 2R 2 i 3 s a2 SRS AR R L RE S S

*
* 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 *
* pbuffer is flushed if necessary and the correct sector read *
* from the disk. *
* *
& *

KhkkkhhRhkRkrEhk kR hhhhkhh kb hkhhdhhkbhhkdk kR hktxhkkikhkk

redwrt mnmvi b,d 1The 9 is modified to contain the log2
secsiz equ $=-1 : of the physical sector size/128
H on the currently selected disk.
1lhld cpmsec :Get the desired CP/M sector #
mov a,h
ani 82h ;5ave only the side bit
mov c,a ' ; Remember the side
mov a,h :
ani 7fh ;Forget the side bit
mov h,a
dcx h _ sTemporary adjustment
divloop decr b ;Update repeat count
jz divdone
ora a
mov a,h
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
mov a,h
ora c
Yrrrax S 5l

1Restore the side bit



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

shld truesec rSave the physical sector number

1xi h,cpmdrv ;Pointer to desired drive,track, and sector
1xi d,bufdrv ;Pointer to buffer drive,track, and sector
mvi b, 5 ;Count loop
dtslop der b ;Test if done with compare
jz - move ' tYes, match. Go move the data
ldax d ;Get a byte to compare
cmp m ;Test for match
inx n :Bunmp pointers to next data item
inx d
Jjz dtslop :Match, continue testing

LA AR EREES AR SRR LRSSl R s s a2 2 RRRERELRR R R BX R
* *

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

* necessary and then refill. *
* *

S A E RS LA LSRR sl TR RS SRR RS RS R RYE R SRR R R LR

call £fill 1Fill the buffer with ¢orrect physical sector
rc s No good, return with error indication

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

* *
* Move has been modified to cause either a transfer intoc or out *
* the buffer. *
* *x

LA A AR AR EEEEL LSRR R AR iSRS R SRR PR ERE R R R TR LY TR R

move 1da cpmsec :Get the CP/M sector to transfer
decr a ;Adjust to proper sector in buffer
ani g ;Strip off high ordered bits
secpsec edqu 5-1 :The U is modified to represent the # of
' H CP/M sectors per physical sectors
mow l,a s+ Put into HL
mvi h,9
dad h :Form offset into buffer
dad h
dad h
dad h
dad h
dad h-
dad h
1xi d,buffer ;Beginning address of buffer
dad d ;:Form beginning address of sectgr to transfer
xchg :DE = address in buffer
" 1xi h,d ;Get DMA address, the # is modified t/
: contain the DMA address
cpmdma equ $-2
mvi a,d tThe zero gets modified to contain
H a zero if a read, or a 1 if write
rawr egu $-1
ana a ;Test which kind of operation
jngz into ;Transfer data into the buffer
outof call mover
Xra a
ret
into xchg :
call mover ;Move the data, HL = destination
H DE = source
mvi a,l :
sta bufwrtn :Set buffer written into flag
mvi a,y 1Check for directory write
writtyp equ $=1

AdAcr =Y



mvi
sta
rnz

a,d
writtyp ;Set no directory write
sNo error exit

2 S XS EER SRR AL RS R R AR S sRERs R R RS ERRLERSE R RERE SRR LRSS EL S

*

*

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

hhkhkhkkkhhbrhkh kbbb hhkhbhbhhhkkhkhbhrdrrrthkbhtbhkhhrrkrhkhkhrxh NI hkdNd i

flush mv i

bufwrtn equ
ana
rz

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

a,® :The © is modified to reflect if

: the buffer has been written into
$-1 -
a sTest if written into

1Not written, all done

{maxhd ne ¢) and (maxflop ne @)}

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

maxhd ne &
h,hdwrite

maxflop ne 9
h,djwrite

LA AR SRR 2R R AL SR RAER SRR AR SRR 2222 X2 R R 2SR XY AR R X 2R 2]

Prep prepares to read/write the disk. Retries are attempted.
H&L must contain the read or write operation

*
*
* Upon entry,
* address.

*

*

A RS E R R RS EEE R R R AR ERL SRRl RRRR Rttt Rttt iR s SRR EEEE]

prep di
Xra
sta
shlad
mvi

retxylp push

1da

if
if.
cpi
jc
sul
else
cpi
jo
sul
endif

noadjst mov
1xi
1xi
call
else
mov -
if
call

andi +

x
X
*
*
*

:+Reset interrupts

a : ;Reset buffer written flag

bufwrtn _

retryop :Set up the read/write operation

b,retries sMaximum number of retries to attempt

b ' ;Save the retry count

pufdrv ;Get drive number involved in the operation

{maxhd ne @) and (maxflop ne 9)
first

maxhd*logdsk

noadijst

maxhd*logdsk

maxflop
noadijst
maxflop

c,a

h,djdrv ;Select drive
d,hddrv

decidgo

C,a
maxhd ne @
nddrv



1 f
call
endif
endif

lda
ana
mov
push

if
ixi
1xi
Cz
else
if

CE
endif
if

cz
endif
endif

pop

if
1xi
1xi
call
elsge
if
call
endif
if
call
endif
endif

1hlid
mov
rlc
ani
mov

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

ihid
mowv
ani
mov
mov

if
ixi
1xi

maxflop ne @
djdrv

buftrk
a

c¢,a

b

(maxhd ne @)
h,djhome

d, hdhome
decidgo

maxhd ne @
hdhome

maxflop ne d
djhome

b

(maxhd ne @)
h,djtrk
d,hdtrk
decidgo

maxhd ne @
hdtrk

maxflop ne o
djtrk

bufsec
a,h '

1
c,a

(maxhd ne @)
h,djside
d,hdside
decidgo

maxhd ne @
hdside

maxflop ne ¢
diside

bufsec
a,h
7fh
b,a
c,l

(maxhd ne 2}
h,djsec
d.hdzacr

1Select the drive

1 Test for track zero

and (maxflop ne @)

;Home the drive if track d

;Restore track #

and {maxflop ne 4)

;Seek to proper track

:Get sector involved in operation
:Bit @ of A equals side #

:Strip off unnecessary bits

;C <- side #

and (maxflop ne @)

;Select the side

;Strip off side bit
1C <- sector #

and (maxflop ne 8)




retryop

call
else
if
call
endif
if
call
endif
endif

ixi

if
Ixi
Ixi
call
else
if
call
endif
if
call
endif
endif

call
equ
pop
mvi
rnc
der
stc
mvi
ra
mov
cpi
inz
push

if
1xi
1xi
CZ
else
if

CZ
endif
if

CZ
endif
endif

pop
Jp

decidgo

maxhd ne 0
hdsec

maxflop ne &

djsec 1Select the side
b,buffer ;Set the DMA address
(maxhd ne @) and (maxflop ne ©)
h,djdma

d, hddma

decidgo

maxhd ne B

hddma

maxflop ne @

djdma ;S8elect the side

17} ;:Get operation address
Sm2

b ;Restore the retry counter
a,d ;No error exit status

s Return no error-
;Update the retry counter
sAssume retry count expired
a,d9ffth ;iError return

: ;Return sad news

o

a,bo

retries/2 ;reseek after half retries done
retrylp :Try again

b _

(maxhd ne g} and (maxflop ne 9)
h,djhome
d, hdhome
decidgo

maxhd ne ¢
hdhome

maxflop ne ¢ _
djhome ;Home the drive if track ¢

b
retrylp ;Try again

KRRk XkThhhkhkhhkhkthkhRhkhhhhkhhdhhhkhhkhkbhdhhhkhrkhdrahkhhkhbhhdhbhrhbhkhhkrkhkhkh

*

*

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

*
*
*

LA AR AR LA R AL E R RS SRR ERR L sS AR R s LSRR RS EARL R R R R RS LTRSS RS

fill

call
rc
1xi
1xi
mvi

flush - ;:Flush buffer first

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

h & sM1mhiar AT hwbtoe v et T e



call  moviop ;Copy the data

l1da rdwr

ana a

jz fread

lda Writtyp

dex a

dcr a

Tz

call getdpb

1lxi drls

dad d

mov a,m

ani 3

dcr a

rz
fread equ $

if (maxhd ne 8} and (maxflop ne ©)

1xi h,djread

ixi d,hdread

call decide

else

if maxhd ne ¢

1xi h,hdread

endif

if maxflop ne ¥

1xi h,djread ;Select the side

endif

endif

jmp prep :Select drive, track, and sector.

: Then read the buffer

EhAAKKEERRRKEARAKRRRRRR A kAR Ak KA hk KAk RRTRrkhkARkhkhkhkRAXkRARXhk*ThkEthhhkhrkhkhkhhkkkrx
* *
* Mover moves 128 bytes of data. Source pointer in DE, Dest *
* pointer in HL. *
* *

2SR RS RS EEE R AR RS SIS SRR SRR RS ER RS RN R AR LSS R

mover mvi b,128 ;Length of transfer

movlop ldax d- :Get a bte of source
mov m,a sMove it
inx d ' :Bump pointers
inx h
decr b ;jUpdate counter
inz movlop :Continue moving until done
retc '

ERKKKEEERRRER TR EARREERETEER AT A ARR AR ARRRRATARIRARR A AR I ARk R Rk de okt

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

EEREEEEREREK AR ARKRKRE KR RRRKEA XA A XA AKX AT XA AR AAAEERAARREAAARARENR KRR ¥

if (maxhd ne 9} and (maxflop ne @)
decidge call decide :;which controller ?
pchl ;
endif
if (maxhd ne J) and (maxflop ne J)
decide 1lda bufdrv ;Get proper routine into H&L, based
if first H on currently selected drive
cpil maxhd*logdsk
rne

Al oo



cpi
rc
endif
xchg
ret
endif

maxflop

AR KRR AR RN AR AT RARAARARFI IR RN A AR kA AR TR AR RN R Rk hk koo kb hhhk

*

* The following is the equivalent of the lowest level drivers
* for the Hard Disk.

*

*
*
*
9

TSRS LSS LRSS R R R RS RERES R SRR R R R R RS R LR RE LR EEE S &

nddrv

hdhome

stepo

delay
settle
deloop

hdtrk

if
mov
call
mov
sta
ori
out
mvi
out
ret

call
mvi
in
ani
rz

if
in
ani
jz
mvi
stc
¢all
Jmp

else

Xra
jmp
endif

if
1xi
equ
deox
mov
ora
inx
dex
jnz
ret
endif

call
mov
mov
mov
sub
rz

cme
- M

maxhd ne i

a,c
diviog
a,c
hddisk
null
hdfunc
a,wenabl
hdcntl

drvptr
m, J

hdstat
tkzero

not fujitsu

hdstat
tkzero
delay
a,l

accok
stepo

[2Te B ol al ']

:Select Hard Disk drive
;Get the physical drive #

:Select the drive

rSet track to zerxro
;:Test status

;At track zero 7?7

1 Yes

;Test statuas
1At track zero 7

;Take one step out

;Get delay

sWait 2¢ms

1Get pointer to current track
:Get current track

sUpdate the track

1Need to seek at all ?

:+Get carry into direction




hdtrk2

hdtrk2

accok

sloop

hddma

hdside

wsdone

hdsec

getspt

hdsec

getspt

divspt
diveptx

HAread

cma

inr
if
jmp

else

call
Jjmp
endif

mov
call
ani
out
ori
out
dcr
inz
Jjmp

mov
mov
shld
egqu
ret

in
ani
jz
ret

if

mvi
ana
oz

sta
mvi
ana
rlc
rlc
rlc
sta
mvi
ret

else

mov
call
adi
ana
CcZ
sta
mov
sta
mvi
dcr
ret

mvi
sui
re
inr
jmp
endif

caltl

a
fujitsu
accok

accok
delay

b,a

build
nstep
hd func
pstep
hdfuanc
b..

sloop
wsdone

h.b
l,c
hdadd

g

¥

hdstat
compit
wsdone

m26
a,dlfnh
c
getspt
hdsectr
a,dedhn
o)

head
a,hdspt

a,c
divspt
hdspt
3
getspt
hdsectr
a,c
head
a,hdspt
o

c,d
hdspt
C

divsptx

A rern

sPrep for build

:Get step pulse low

;Output low step line

;Set step line high

:Output high step iine

;Update repeat count

;Keep going the required # of tracks

:Save the DMA address

;Wait for seek complete to finish

;jFor compatibility with Cbios rev 2.3,

2.4




hdadd

rtloop

hdwrite

wtloop

process

re
Xra
out
cma
out
out
mvi
out
cali
re
Xra
out
mvi
1xi
equ
in
in
in
mov
inx
in
mov
inx
in
mowv
inx
in
mov
inx
dcr
jnz
ret

call
rc
xra
out
1hlad
mvi
mov
out
inx
mov
out
inx
mowv
out
inx
mov
out
inx
der
jnz
mvi
out.
call
re
mvi
ana
st¢
rz
Xxra
ret

in
meyvwr

a
hdcmnd

hddata
hddata
a,rsect *Read sector command
hdcmnd
process

a
hdcmnd
b,seclen/4
h,83
S=2
hddata
hddata
hddata ;Move four bytes
m,a
o
hddata
m,a

h
hddata
m, a

h
hddata
m,a

h

b
rtloop

hdprep ;Prepare header

a

hdcmnd
hdadd
b,seclen/4
a,m sMove 4 Dbytes
hddata

h

a,m
hddata

h

a,m
hddata

n

a,m
hddata

h

b

wtloop
a,wsect ;Issue write sector command
hdomnd
process

a,wfanltc
b

hdstat :Wait for command to finish
B o




hdprep

zkey
hdsectr

drvptr

build
head

hddisk

drives

ani
j=z
mvi
out
in

ani
stc
Inz
in

ani
stc
ng
Xra
ret

in

ani
steg
rne
mvi
out
call
ori
out
lda
out
call
mov
out
ana
mvi
iz

mvi
mv i
equ
out
mov
out
mvi
out
mvi
out
Xra
ret

lnld
xchg
mvi
1xi
dad
ret

mvi
equ
ral
ral
ral
ral
ori

equ

Xxri
ret

egu
rept

opdone
process
a,dskclk
hdcntl
hdstat
tmout

hdreslt
retry-

hdstat
drvrdy

a,isbuff
hdcmnd
puild
gch
hdfunc
head
hddata
drvptr
a,m
hddata

a .
b, 86h
zkey

b,d

a,p

$-1
hddata
a,b
hddata
a,dskelk
hdcntl
a,wenabl
hdentl

a

hddisk
d,d

h,drives
d

<5

: Timed out

7

;Any retries ?

sInitialize pointer

;Form head byte

Form track byte

Form sector byte




endm
endif

KKEREKREEAREEA AR ETAR AL A AR AR AR IR AR AAET AN RRATRAAA AR R R R T R AR R Aok kk

*
* X1t tables (sector skew tables) for CP/M 2.8. These tables

* define the sector translation that occurs when mapping CP/M

* sectors to physical sectors on the disk. There is one sgkew

* table for each of the possible sector sizes., Currently the

* tables are located on track ¥ sectors 6 and 8. They are

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

X ok Kk % ¥ ¥ A *

A2 S R A SRS SRS RR LR AL SRS LRSS R R R LSS AR SRR RS S 8]

if maxflop ne &
xltl28 db %]

db 1,7,13,19,25

db 5,11,17,23

db 3,92,15,21

db 2.8,14,26,26

db 6,12,18,24

db 4,10,16,22
x1t256 db g

db 1,2,19,20,37,38

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

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

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

db 9,14,27,28,45,46

db 11,12,29,39,47,48

db 13,14,31,32,49,59

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

db 17,18,35,36
x1t512 db 4]

db 1,2,3,4,17,18,19,29

db 33,34,35,36,49,54,51,52

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

ab 37,38,39,46,53,54,55,56

db 9,18,11,12,25,26,27,28

db 41,42,43,44,57,58,59,60

db 13,14,15,16,29,38,31,32

db 45,46,47,48
xltl24 db g

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

db 25,26,27,28,29,30,31,32

db 49,5%,51,52,53,54,55,56

db 9,19,11,12,13,14,15,16

db 33,34,35,36,37,38,39,48

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

db 17,18,19,29,21,22,23,24

db 41,42,43,44,45,46,47,48
AKRKEARREXRKARRKREAEA A A AT Ak hkhhkhrhkrhohkhbrhkhkrkhthhkkdkkxhhkkhARiriki
* *
* Each of the following tables describes a diskette with the *
* gpecified characteristics. *
* +*

tE A s AR S RS S E R RN AR LSRR Y SRR R R SR AR T AR SRR RS EEEEESE SRS S S ]

tA S S SR AR SRS LSRR SRR RS R R LSRR XL SRR TR RE SRS RS E R R RS S R 2 2
* *

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

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



tE 2 RS RS R S R R Z S SN E S E L AR R R T R R R E R LY TR TR R

dpbl28s dw 26
db 3
db 7
db ]
dw 242
dw 63
db decbh
db %]
aw 16
dw 2
db 1h

;:CP/M sectors/track

s BSH

; BLM

: EXM

:DSM

; DRM

; ALD

:ALL

: CKS

: OFF

;16*( (#cpm sectors/physical sector) -1} +
t1log2(f#bytes per sector/128) + 1 +
;8 1f double sided.

kkkhkhkhkhkdkkdhkhkkhkhbkkrthkkdhkhkwkdRkrkkhkhbkdhkhrhkhhkhdhkkhkdhkdhrhkkhkhdhkhkkhhhkkkkkki

* *
* The following DPB defines a diskette for 256 byte sectors, *
* double density, and single sided. *

*

*

dkdekkk kRt hkkhkhkdkkrhkkhhhdhhodbxhhbdhrhhdhdhkhdhkhbhkhkhhbkhbhbhhkkhkhhkdkik

dpb256s dw 52
db 4
db 15
db %]
dw 242
dw 127
db Pcdh
db %]
dw . 32
dw 2
db 12h

;CP/M sectors/track

:BSH

:BLM

;s EXM

:DSM

:DRM

sALD

;ALL

: CKS

1 OFFE.

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

AkkkkdkhkkhhkbhhkkhkdkdkkhikrthhkhhhkhhkhhdrhhdhrbhhkhhkhhkhkhkkxkhkkAXhhkhhkhkkhkihkxhkhhk

* *
* The following DPB defines a diskette as 512 byte sectors, *
* double density, and single sided. *

*

*

LSRR EREERE SR RERRE AR RS AR sSRtt AR RS RRsREEEERERRTER S

dpbbl2s dw 574}
db 4
db 15
db o
dw 280
dw 127
db Pdcdh
dib &
dw 32
dw 2
db 33h

;:CP/M sectors/track

;BSH '

: BLM

; EXM

+DSM

;s DRM

s ALG

rAL)

;CKS

:OFF

;16*({#cpm sectors/physical sector) ~1) +
;log2{#bytes per sector/128) + 1 +
;8 1f double sided.

kkkkhkkkhkkhkhkhhkhhhkkhrhhkhkhkhhddhbhkhkhhkhkr kb ke Rk hhkhkhkkhhikkthkkxkhkkdk*d

* *
* The following DPB defines a diskette as 1024 byte sectors, *
-* double density, and single sided. *
* *

KERKKEBEEREREREREEEERE R EETAAR KRR R E R A Ak ek hk kA kR kAT AR A AAREAAAEE AN R R

Arnlid2ds Aw 544

DI camtearva SR el




db
db
db
dw
Adw
db
db
dw
dw
db

15

299
127
@Godh
3

32

74h

1 RSH

: BLM

: EXM

:D5M

s DRM

ALY

+ALL

;: CKS

;s OFF

116*{ (#cpm sectors/physical sector) -1} +
rlog2(#bytes per sector/128) + 1 +
:8 if double sided.

ARAAKXRRXR R AR RRAARRA RN Aok hkhkhhhkhrhkhhhhkhhhkkhkhhkbrhdkhkikk

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

hAKETE AR X IARKE A RT R R R A KA Rk ko hhkhkhdhhhhhkbhkdhbbrrhkhkkrhhkrrdrhdhhr ik

dppl28d dw

52 ;CP/M sectors/track

db 4 ; BSH

db 15 ; BLM

db 1 1 EXM

dw 242 ; DSM

dw 127 : DRM

db dobh s ALY

db 3 s ALL

dw 32 : CKS

aw 2 : OFF

dbo 9h
Ak hkkkkhkhkhkkhkkkkkKkXERkkhkhkhkkkhkhhkdkdhkhrhkhkkhkrrkhbkdhkdkkhkkhhdhihhkrhddthdk
* *
* The following DPB defines a diskette as 256 byte sectors, *
* double density, and double sided. :
*

kddhkkkkhkkkhhhkhkhkrhkkhkhkkhbhhdhhhkikhhkhhkhkhrkhhkhkhkhkhkhkhhhhrdrhbrkRxkrkhkhkih

dpb2564 dw 104 ;CP/M sectors/track

db 4 :+ BSH

db 15 ;s BLM

db 5] 1 EXM

dw 486 ; DSM

dw 255 ; DRM

db 155 3%]s) ;ALY

db g ;s ALL

dw 04 ;s CKS

dw 2 : OFF

db lah
(22 T L S R T R R SR E L SRS EELEST RSN ET RS ST SR IS SRS SRS SRR E SR LS AR R R AR
* *
* The following DPB defines a diskette as 512 byte sectors, *
* double density, and double sided. :
*

KA ERAAR AR RN AR KRR AR AR R TR Ak Ak kR fk ok hhhhkhhhhkkxhhhhkhhhkhkhkhkhkhhkhkihkhkdkhhkhkkkkk

dpbbl2d dw
db
do
db
dw
dw
db
o

124
4

15

J
561
255
Bfvin
oy

:CP/M sectors/track
s BSH
: BLM
 BXM
s:DSM
: DRM
s ALY
C AT 1




dw
dw
di

64
2
3bh

; CKS
: OFF

kT AR IR AR T T AT AT R AR KR AR AR AR KA R IR R AR A AR AT AR kA AR Akd kR kdx %

%

*

* The folIOJLng DPE defines a diskette as 14924 byte sactors, *

* double density,

*

and double sided. *

*

(AR A AR S A A S EE SRR LSRR AR LSRR ESREEsRRESRRR SRS XSRS E]]

dpidz4d dw
db
db
db
dw
dw
db
db
dw
dw
db

endif

128
4
15
51
599
255
gfogh
s}
o4
2
7ch

;CP/M sectors/track
; BSH
: BLM
s EXM
:DSM
; DRM
;s ALY
:ALL
: CKS
s OFF

22 22 &2 XA LR LRSS RS SR RS T EE RS R R R R LR B R R R R R O T )

*

*

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

%

*

kTR EAXRAARR AT A Ak kbR AR AR A AT AR R A ARk kkkkhhh bk hdkhkhdhhhhhhdhkhhhhk

if

if
if
dpbhdl dw
db
db
db
dw
dw
db
db
dw
dw
db

dpbhd2 dw
db
db
db
dw
dw
db
db
dw
dw
db

dpbhd3 dw
db
db
ab

stdlog eq O

maxnd ne o
m26 ne B
1524

5

31

1

1973

511

dffhn
dffh

%3

1

33h

1g24
5

31

1
1973
511
Bgffh
gffh

64
33h

1024

31

:Use standard format

;CP/M sectors/track
1BSH
:BLM
, s EXM
:DSM
;s DRM
s ALY
;ALL
: CKS
s OFF

;le*( {#cpm sectors/physxcal sector) -1) +

;log2($bytes per sector/128) + 1 +
+8 if double sided.
:CP/M sectors/track
:B5H

; BLM

; EXM

:DSM

: DRM

:ALSG

rALL

;1 CKS

; OFF

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

;ilog2(#bytes per sector/128) + 1 +
;8 1f double sided.

:CP/M sectors/track
;s BSH
; BLM
» WM



dpbhdl

dpbhd2

dpbhdl

dpbhd2

dw
db
db
dw
dw
db

endif
if
dw
db
db
db
dw
dw
dib
db
dw
dw
db

dw
db
db
db
aw
dw
db
db
aw
dw
db

endif
if
dw
db
db
db
dw
dw
db
db
adw
dw
db

aw
db
db
db
Aw
dw
db
db
dw
dw
db

1973
511
dffh
@ffh
i
127
33h

mld ne @
3306

31

1269
511

Bffh
Ggffh

33h

336
31

128v
511

Jffh
dffh

122
33h

m2d ne 9
672
5

31

1
2415
511
dffh
dffh
é

1
33h

672
5

31

1
2815
511
gffh
A2ffh
o

28
33h

:DSM

s DRM

s A1.0

:AL)

: CKS

: OFF

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

18 if double sided.

;CP/M sectors/track

:BSH

s BLM

r EXM

;DSM

:DRM

s ALD

rALL

: CKS

s OFF

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

;CP/M sectors/track

sB5SH

: BLM

1 EXM

+DSM

;DRM

s ALG

tALL

; CKS

1 OFF

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

:CP/M sectors/track

;BSH

: BLM

; EXM

:DSM

; DRM

;ALD

:tAL1

:CKS

; OFF

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

;CP/M sectors/track

; BSH

; BLM

; EXM

;DEM

:DRM

tALB

:AL1

:CKS

:QFF

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



dpbhd3 dw 672 ;CP/M sectors/track

dp 5 © +BSH

db 31 ; BLM

db 1 s EXM

dw 1828 :DEM

dw - 511 ;sDRM

db dffh sALY

db dffh sALL

dw 5] : CKSs

aw 155 ;s QFF

db 33h ;le*{ (#cpm sectors/physical sector) -1) +
rlog2(#bytes per sector/128) + 1 +
:8 if double sided.

endif

endif

endif
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* *
* 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. *
* *
* *

L& A A AR A AR AR LRSS RS R R s 22l A R R 222 R R R ]

if stdlog ne ¥

mdpbhd macro 1,d

dpbhd&l dw secpt
db bsh
db blim
db exm
if ldsk ne @
adw . (totbls/logdsk)
else
dw (totbls/iogdsk)-1 s Reserved cpm track
endif '
dw drm
db alg
db all
dw cks
dw (tracks/logdsk)*&d+1
db slog
endm
if maxhd ne ¢
if mld ne #
secpt egu 336 ;Sectors per track
totbls equ 2562 ;Total blocks (4996 byte)
tracks equ 244 : Total tracks
endif
if m2¢ ne @
secpt equ 672
totbls equ 5124
tracks equ = 244
endif
if m26 ne o
secpt agu 1324
totbls equ 6464
tracks equ 282
endi f



ldsk

dpbdrv

ldsk
dpbdrv

bsh
Plm
exm
drm
alg
all
cks
slog

set
rept

-set

rept
mdpbhd
set
set
endim

. endm

endif
endif

equ 5
equ 31
equ 1
equ - 511
agu gffh
egu @ffth
equ Y
equ 33h
g

maxhd

1

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

hkhk kR kAR AR R AR AR A AR N AR A SRRk kT kb hhkkkhkhk bk h kb bk ihk

*

*

* CP/M disk parameter headers, unitialized. ' ' *

*

*

T AL S EE AR ER ISR EL SRR SRR RS SR RS2SRRSR R R AL LR R LSS LERSS

header

header

' dpbase

dn

dn

dn

dn

if
macro
dw
dw
dw
dw
aw
dw
endm

aelse

macro
aw
dw
dw

dw [

dw
dw
endm
endif

egu

if

set

if
rept
header
set
header
set

if
header
set
endif
endm
rept
hoesAdasr

stdlog eq @

nd,dpb

5 ;Translation table filled in later
24,8,0 :Scratch

dirbuf :bPirectory buffer

dpb +DPB filled in later

csvind :Directory check vector

alv&nd sAllocation vector

nd,dpb,dpno

d ;Translation table filled in later
P4,0,0 rScratch

dirbuf ;Directory buffer

dpb&dpno ;DPB filled in later

csvand ;Directory check vector

alvind ;Allocation vector

$

stdlog eq ¢

] .

first |

maxhd ;Generate Hard Disk DPH's followed
%dn, dpbhdl : by Floppy DPH's

dn+1

£dn,dpbhd2

dn+1l

(m26 ne #8) or (m20 ne o)

%dn, dpbhd3

dn+1 '

maxflop

2 A A




dn set dn+l

endm
else _
rept maxflop ;Generate Floppy DPH's followed by
header %dn,d : Hard Disk DPH's
dn set dn+l
endm
rept maxhd
header $ur,dpbhndil
dn - set dn+1l
header %dn,dpbhd2
dn set dn+1
if {m26 ne 8) or (m20 ne @)
: header 3%dn,dpbhd3
dn set dn+1l
endif
endm
endif
endif
if stdlog ne @
if first
dn set maxflop
rept maxhd
rept stdlog ;Generate Hard Disk DPH's followed
header %dn,dpbhd,%{dn-maxflop) ;by Floppy DPH's
dn set dn+1l
endm
endmn
dn get g ;Floppies always start at zero
rept maxflop
header %dn,d,9
dn set dn+l
endm
else ' ;Generate floppies before hard disk
-dn set g
rept maxflop
header 2%dn,d,d
dn set dn+1l
- endm
dn set maxflop
rept maxhd
rept stdlog
header %dn,dpbhd,%(dn-maxflop)
dn set dn+l
: endm
endm
endif
endif
buffer equ $
*****************************************************************
* *
* Ssignon message output during cold boot. _ *
* : *

LE AR RS SIS E R E R R RIS R TR RS R RS R RS LR R R R

prompt db 80h, clear 1Clean buffer and screen
db acr,alf,acr,alf,acr,alf
db ‘Morrow Designs ' :
db '@'+msize/18 ;CP/¥ memory size
db '¥'+(msize mod 18)

Ao . LR 'E el WAY L D M cravo et e e




db
db
db
db
db
db

if

db
db’
db
endif

if

if

db
else
db
endif
endif

db

b &
db
endif

if

db
else
db
endif

if

if

db
endif
if

db
endif
if

db
endif
if

db
endif
if

if

db
else
db
endif
db
endif
if

db
endif
if

dab
endif
db

if

db
endif
Ay

cpmre§/19+'ﬁ'

(cpmrev mod 19)+'d’
, Cbhios rev
revnum/12+'@',"'."
revoum mod 189+°3!

maxhd ne

mrev/1g+'a’
mrev mod 1g+'@"*

mlgi
fujitsu
IFI

. IMI

acr,alf
'For '

maxflop ne ¢
‘a Disk Jockey 2D/B’

(maxhd ne B) and (maxflop ne 2}

' and '

maxhd ne
mixhd eq

Ia L]

maxhd eqgq
‘two '

maxhd eq
‘three *

maxhd eg
'four *

7}

4

mrev eq 14

fujitsu
'Fujitsu

'Memorex

IMIB L]

mrev eq 24

‘Fujitsu M20

mrev eg 26

'Shugart M26

'hard disk’®

maxhd ne

1

;Chios revision number




endif
db

if
db
endif

if

db
else
db
endif
endif
if

db
endif

db

if
db

if
ab
endif
if
db
endif
if
0
endif
if
db
endif
if
db
endif
if
db
endif

db
else
db
endif
ab

db

acr,alf

(contyp eq d) or (contyp eq
'Nothing', acr,

contyp eq 2
multr3
'Multi 1I/0'

'Decision 1°

contyp eq 3
'2D/B'

as console’

lsttyp ge 2
1 |

r

lsttyp egq 2
‘serial’

lsttyp eq 3

alf

‘CTS protocol serial'

lsttyp eq 4

'‘DSR protocol serial'

lsttyp eq 5

‘Xon/Xoff protocol serial!

lsttyp eq 6

'Centronic¢s parallel'

1sttyp eq 7

'Diablo HyType 11 parallel!

acr, alf

g

printer as LST:'

1End of message

1)

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

*

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

* terminated with a null.

*

*
*
*
*

KEkRAKRERkhkkhkkhkhkhhkhkhkhkhkhbkhkhkddhhkhhkhkkkhrhhrhkkkhhodrhdhkhrrkhkrhrhdthbhhhkikkhk

message mov
inx
ora
rz
push

nowv
a1 ]

a,m
n
a

;Get a character of the message
;Bump text pointer

+Test for end

sReturn if done
1Save pointer to text
;Output character in C

P TR I LI R oy PR iy RN P I ——



pop
jmp

h
message

:Restore the pointer
:Continue until null reached

(2RI FEE SRR RS E L RS2SRRSR RS F R EREER SRS R R R LR RS LS SRR &R ES]

*

*

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

* when control is passed here.

*

*
*

TS TET SRS LSS REEZS S22 L R RS R RS SRR R X2 R 2R R R R R AR SRS RS2 ES]

choot

1lxi

Xra
sta
sta

if
1xi
1xi
mvi
call
endif

mvi.
sta

if
call
endif

if
call
endif

Ixi
call
Xra
sta
sta

if
sta

endif .

1xi
shld
jmp

if

sp,tpa

a
cwflg
group

maxflop ne 9
h,djram
d,origin
b,33h

movlop

a,intiocby
iobyte

contyp ne ¢
tinit

1sttyp ne &
linit

h, prompt
message
a

cpmdrv
cdisk

182t up stack
;Clear cold boot flag
;Clear group select byte

:If 2D/B is there then make RAM copy
: of the jump table.

;Size of jump table
;Copy table

;Do not c¢all tinit for PROM's
rInitialize the terminal

:Do not call 1iinit for PROM's
;Initialize the list device

:Prep for sending signon message
:Send the prompt
:Select disk A

(maxflop ne ¥) and first

flopflyg

h,bios+3
bios+l
gocpm

contyp eq 2

;Patch cold boot to warm code

sMulti 1/0, Decision I

EEREREkhkKkhhkkhkkkkhhkthhkhkhkhhhkkkhhhhhhhhhkhdhhhkkhkhkhhhkhhkikhhdrhkihkhktdh

*

*

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

*

&

hhkhkhk kA khhkkkhkhkhkkhkhkhkkhkthkkkthkrhhhdhhkdhhhhdhhbhxhbhhhhrkhkkhkkhhikhhhhrk

tinit

lda
ori’
out

in
in
Xxra
out
out

group
congrp
grpsel

rbr
rbr
a

lsr
ilerx

:Get group bytLe
tSelect console device

Clear reciever buffers

;:Clear status
:Set no interrupts



if not multr3 :Multi I/0 has no sense switches

lda droup sGet group byte
out grpsel :Select group zero to read sense switch
in . sensesw :Get sense switch.
ani gedh - sMask in upper three bits
ric
rlc
rlc ;Move into lower 3 bits
cpi 7 scheck for sense = 7
push psw ; Save value
lda group ;Get group byte
ori congrp sReselect serial port group
out grpsel
pop psw
iz valid :Do default rate
1xi h,btab sPointer to baud rate table
add a ;Table of words so double
mov e,a ;Make a 16 bit number into (de)
mvi d,9
dad d :1Get a pointer into baud rate table
mowv e,m ;Get lower byte of word
inx h rPoint to high byte of word
mov d,m rGet upper byte. (de) now has divisor
jmp setit :Set pbaud rate.
btab dw 1047 ;1149 Baud (515
dw 384 ;308 @81
dw 96 :12¢0 G196
daw 48 ;2400 g11
dw 24 ;4804 199
dw 12 ;9630 121
dw 6 ' r12208 11¢
endif

AR R A SRS SRR EEL SR RS R T RS LR R R R R L Y R R R R R R g U (T I A A ey

*
The following is a list of valid baud rates. The current *
baud rate is checked on ¢o0ld 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. *
. *

*

® % ok % ¥ ¥ N % *

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

vtab dw 2304 + 53 baud

dw 1536 :75
dw 1647 1110
aw 857 :1134.5
dw 768 ;150
dw 384 ;380
dw 192 1600
dw 96 ;1200
dw 64 ;1820
dw 58 ;2080
dw 48 ;2409
dw 32 : 103d
dw 24 4880
dw 16 ;7200
dw 12 ;9608
dw o ;19208

svtab a1 {S=vwtab}/ D cTonarh AF +ha vdkaklm +=ah] o




***‘k***'*‘k******************_*****************i*****.***************

*
* Valid checks if the divisor latch is a reasonable value. *
* If the value seems off then it will get the default baud *
* rate from defconh and jump to setit. *
* *
* *

hkkhkkkkhhkkhhhkrkhrrhhhhhkhkrhkkbrkrkhrkhkhhkkkhkkxRkhkhhkbkhhhhhhrhrhkhhik

valid mvi a,dlabtwlisd+wlsl+sth
out ler sAccess divisor latch
in’ dll ;Get lower divisor value
mov e,a
in o dim :Get upper diviscor value
mov d,a
vi a,wlsl+wlsd+stbh
out lcr
1xi h,vtab :Valid baud rate table
_ mvi c,svtab sLength of the baud rate table
vicop mov a,e '
cmp m :Check low byte
jnz vskip . sFirst byte is bad
inx h
mov a,d
cmp m :Check high byte
jz done :Baud rate is OK... Do cleanup
dcx n
vekip inx h :Skip to next entry
inx h
dcr c :Bump entry counter
jnz vlicop
nvalid 1hld defc¢on ;Get default baud rate
xchg '
setit mvi a,dlab+wlsli+wls@+sth :Enable divisor access latch
out ler ;Set the baud rate in {(de)
nov a,d - :
out dlm :1Set upper divisor
mov a,e
out dll :Set lower divisor
mvi a,wlsl+wlsd+stbh
out lcr
done Xra a ;Clear status register
out lsr
ret
endif :Multi I/0, Decision I
if contyp eq 3 :2D/B console initialization
tinit call djtstat ;Clean input buffer
rnz tAll empty :
call djcin :
jmp tinit
endif ;2D/B console
if (1sttyp ge 2} and (lsttyp le 5) ;Serial Multi I/0 list drivers
linit lda group :Get group byte
ori lstgrp 1Select list device
out grpsel
mvi a,dlab rAccess divisor latch

oy 1~



linit

dloop

lhld deflst 1Get LST: baud rate divisor

mov a,h

out dlm ;Set upper baud rate

mowv a,l

out dll

mvi a,stb+wls@twlsl

out ler

in rbr ;Clear input buffer

Xra a

out ier ;No interupts

ret

endif

if lsttyp eq 6 :Multi I/0 parallel, Centronics
lda group :Get gr~up byte

ori denable :Set driver enable bit

sta group

out grpsel ;Select group zero with drivers enabled
Xra a .

out daisil ;Zero out data

mvi a,d9+d4ld :Set strobe high, init low

out daisid

mvi a,le ;Wait about 58uS for printer to initilize
der a

jnz dloop

mvi a,dll+do+dlyd

out daisid

ret

endif

if lsttyp eq 7 ;Diablo HyType 11

kxkhkhkhhhhkhkhkrkXRAk ARk IR R RA AR R A Ak kT ks kdkhrk kA Ak hkhhkhkhkrhddhkhdkk

*

*
* the console.
F

linit

dloop

linit

: *
* 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 *
*
*
*******************************************************t*********
if raul £xr3 sMulti I/0 initialization
ida group 1Get group byte
ori denable sAdd driver enable bit
out grpsel : :
ori restore :Toggle restore high
out grpsel
mvi a,ld sHold line up for 58us
der a
jnz dloop
lda group
out grpsel sTurn denable and restore off
else ;Mother board initialization
1da group 1Get group byte
out grpsel 1Select group zero
mvi a,pselectt+rlift ;Set select line active, rlift not active
out clk
mvi a,dffh
out daisi®
mv i a,dffh-restore ;Strobe restore bit low

11 Aaiail il




mvi
dlocop dcr
jne
mvi
out

endif

Xra
out

if
1da
ori
out
mvi
out
else
mvi
out
endif

1init9 1xi
shld

1xi
shld

ixi

shld
shlad
shld
shld
shld

call
Xra
sta
sta
sta
ret
endif
db

ds

if

ds
endif

a,lp

a
dloop -
a,dffh
daisit)

a
daisil

maltr3

group

denable

grpsel
a,dffh-restore
daisid

a,pselect
clk

h,hinc/cperi
hmi

h,vinc/lperi
vmi

h,d
vpOos
divpos
hpos
dlhpos
Imar

clrall
a
kludge

dirflg
grhflg

g,8£ffh, 9
512-($~buffer}

maxflop ne @
512

rWait about 58uS

:Raise restore back up

tClear data buffers

;Lift ribbon

sRe—-enable the drivers
tPull -ribbon 1ift down

: Re-enable drivers and lift ribbon

:Save hmi

128/ {(characters per inch}

;Save vmi = 48/(lines per inch}

;Other variables default to zero

s:Clear the TAB array

;Reset TAB clear byte

sMaximum size buffer for 512 byte sectors

sAdditional space for floppies lk sectors

AAKERKK*Kkhkhhkhhhhhhhhkhbhkhkhrhhkhrhhkhkhkhrhhkkhhkrkhrhhhhkkbhkkkhhhhhdkhdkkhhkik

*

*

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

*

W

KhkkhAhkERARRRERR R hkdhdhkhkthkrhkhikrhhrhkhkhbhhrhhhrddhdhbhkhhkhkbddbhbhrdhhwn

cpmsac dw
cpmdrv db
cpmtrk db
truesec dw
bufdrv db

buftrk db
f R Arar

B LE&

:CP/HM sector #
sCP/M drive #
;CP/M track #

:Disk Jockey sector that contains CP/M sector

;Drive that buffer belongs to

;Track that buffer belongs to
et o d PPy fFar ol srere e




dirbuf
alloc

alvind
csv&nd

dn

dn

dn
dn

dn

dn

dn

dn

an

dn

dn

dn

dn

dn

dn

dn

dn

dn

ds

macro
ds

ds
endm

set

if

if
rept
alloc
set
endm
rept

alloc
set
alloc
set
alloc
set
endif
if
alloc
set
alloc
set
endif
if
alloc
set
alloc
set
alloc
set
endif
endm

else

rept
i1f
alloc
saet
alloc
set
alloc
set

endif-

if
alloc
set
alloc
set
endif
if
alloc
set
atloc
set
alloc
set
endt f

128
nd,al,cs

al
cs

¥

stdlog eq @

not first
maxflop
%dn,75,64
dn+1

maxhd

m26 ne
%$3dn,247,9
dn+1l
%dn,247,4
an+1
3dn,247,0
dn+1

mly ne o
%2dn, 159,48
dn+1
%$dn,161,8
dn+l

m2¢d ne 9
%dn, 252,40
dn+1l
3dn,252,0
dn+1
$dn,129,0
dn+1l

maxhd

m2¢ ne 9
%$dn,247,0
dn+l

%dn, 247,09
dn+1l

%dn, 247,08
dn+1

mld ne 9
$dn,159,4
dn+1l
%dn, 161,
dn+1

m28 ne @
%dn, 252,40
dn+1l
%dn, 252,48
dn+1
%$dn,129,0
dn+1

;Directory buffer



dn

dn

dn

dn

eridm
rept
alloc
set
endin
endif
endif

if

if
set
rept
rept
alloc
set
endm
endm
endif

if
set
rept
alloc
set
endm
endif
endif

end

maxflop
%dn,75,64
dn+1l

stdlog ne @

maxhd ne @ - :Make up hard disk allocation vectors
maxflop ;Hard disks always start after floppies
maxhd

stdlog

2dn, ( (totbls/logdsk)/8}+1,9

dn+1l

maxflop ne & :Make up floppy allocation vectors

]

maxflop s:Floppies first

%dn, 75,64

dn+l

4« © 6 & o 0 o ¢ ¢ ¢ o 0o ¢ & o 0o o o O




