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# #
¥ CUSTOWIZED BIDS FOR MICROMATION "DOUBLER" AS USED WITH *
¥ {C» OR {C1> PROM (ON TOUBLER), *
¥ SINGLE/DDUBLE DENSITY, SINGLE/DOUBLE SIDED, ¥
# z=zz4
# WITH DRIVERS FOR MM HULTI 1/0 BRD IN SINGLE USER CONFIGURATION®
% = =4
¥ COPYRIGHT {C) 1979, MICROMATION AND DIGITAL RESEARCH. #
# +
i LAST UPDATED OW FEE 12, 1733 ¥
# #
¥ REVISED FOR CAVRD 5TD SYSTEM ¥
# VERSION 2.8 REV 8 OCT 26,1984 #
¥ #
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EER R R AR R R R R R R R R R R R R R R B R R RN R R R R
8aaa = TRUE Eau -1 ! FALSE Eay 8

FFEEEREE R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R RN

#THE FOLLDWING LABELS WAY BE USER DEFINED FOR DIFFERENT OPERATING ERVIRONWENTS:

§ SYSTEN IN KILOBYTES

2838 = MS1IE TS 1S1IE OF [P
: {CURREWL 1Y 400, ) THIS NUNBER WUST BE
1CHANGED FOR LARGER SYSTEMS.

Faee = 10PREH G Braeed

sOFFSET FOR 54K = 4580H
paed = NDRIVES B 4 sNUMBER OF DISK DRIVES SUPPORTED BY
sTHIS CBIOS

¥

¥ 1/0 BYTE FOR LIST DEVICE IS INPLEMENTED AS FOLLOWS:

3 TIY = MULTLIST (MK MULTI 1/0 BOARD SERIAL PORTH1)

% CRT = CONDUT (MM DOUBLER SERIAL PORT)

" LPT = CENTLIST (CENTRONICS 7837779 TYPE LIST DEVICE)

' UL1 = OPTIONAL DRIVER 70 BE SELECTED BY USER (SEE BELOK)

¥

" == IPBATED: 2-12-88

: LIST DEVICE EQUATES: (THESE COULD BE SET FALSE TO SAVE BIOS SPACE IF

: USER LIST DRIVER 15 TOO LARGE TO FIT OTHERWISE}
geee = HULTLIST G FALSE

PBge = CENTLIST EQN  FALSE

: LIST DEVICE OPTIONS: SET ONLY ONE FLAG TRUE FOR DESIRED DRIVER AS ULI

2808 = NONE EGU  FALSE ;MO ULI FUNCTION DESIRED

2000 = BODBIO EGY  FALSE  :GODBOUT 1/0 BOARD AS LST:

g008 = SSHIC EB  FALSE  ;SOLID STATE MUSIC 25+F 85 LST:



FILE: BIDSZ2/8 PRA FABE 983

2868 = DFig ERY FALSE  ;DELTA PRODUCTS CPU BOARD A5 LST:

FFFF = HSERLET EQU TRUE ;5ET FLAE TO INSERT USER DEFINED L57:
;THIS CODE WUST RE INSERTED IN BIOS UNDER LIST:
$ARD INITIALTZATION CODE UMDER (COLD) BOOT

H
§ BIRS 15 ADDRESS OFFSET FROW I408H FOR WEWDRY SYSTEMS
H THAN 28K (REFERRED 70 AS B THROUGHOUT THE TEXT:.

588 = éléS Edu (HSIZE-Z8) #1824

£aga = CoP EGH J4BBHERIAS sBASE OF CCP

£lBs = BDOS chb COP+886H ;BASE OF BDOS

ARG = BIOS Edu COP+15B8H ;BASE OF BIGS

B8BI = iGSY? Edi BEE3IH  INTEL I/D BYT

BEGE = SIGNON EBU BRBSEH  ;LOCATION OF MESBABE LEFT BY

sBOBTSTRAP LDADER
H CBIOS FOR MICROMATION DOUBLE DENSITY CONTROLLER

FBRE = CONTROLLER gey grageu 1ADDRESS OF CONTROLLER

FoBR = FROR Bl CONTROLLER ;ADDRESS OF DOUBLER PROM

FCBE = BUFF EQl CONTROLLER+4BGH ;RDDRESS OF SCRATCH RAH

: I R E E R R EE R E E R EE R R E R R E R E R E R X
; ¥ &
H ¥ HARDBARE PORT DEFINITIONS )
H % H
H I EEEE R EE EEEE R EEEEEEEEEEEEEEEE

FEBR = gﬁﬁﬁﬁ? Edb CONTROLLER+ADEH

FEGE = RBSTAT Edl HRCONT

FEBL = HRCLK EBu WRCOHT+!

FEBZ = UARTDATA E&l HRCONT+2

FERS = RDEARK ERU HROONT+D ;LOADS THE HEAD

FEGA = UARTSTAT Edl HRCONT+EAH

: FEEEEREEEEEEEFREE R E R EREEE R EE R R
H ¥ ¥
1 # RAR VARIABLE DEFINITIONS )
: % )
3 FEEEEEEFEEEEREEEREEEEEEEEEE R SRR

FLBL = QEﬁB?TE EB BUFF+{ 1@ FOR SIMGLDE DEM,., 1B FOR DRL,DEN

FLE3 = CTREYTE EBY BUFF+3 ;RAM IWAGE OF RDSTAT OF WRCONT

FLBS = TRACE EBU BUFF+4 ; TRACK NUMBER FOR CURRENT DRIVE

FLES = FRESDSK EBU BUFF+3 :CURRENTLY LOGBED IN DRIVE NO.

FLG& = SECTOR Eay BUFF+86H ‘

FLBD = HYTBISK Egl BiFF+BDH sBRIVE HB, FOR NEXT I/0 (READ/HRITE)

FC1B = STEFTIHE EBb BUFF+18H $5TEP TIHE IM MSEC



FILE: BIOS2Z/8 FRH PAGE 284

FLis = DERMAP EBU BUFF+14H {FOR ERCH OF 4 DRIVES,
188 FOR SINBLE DENSITY
$18H FOR <(C» PHOW
;B4R FOR {C1/PROM FOR DOUBLE DENSITY
FLzg = TRYL E8u BUFF+28H ;CBIDS ERROR CHECK
FiZi = RETRYCOUNT £ BHFF+21H ;CBI0S TRK./SECTOR ERROR CHE. BYTE
L2z = CURRDRIVE EQl BUFF+22H ;CEI05 DISK, LOGBED IN BEFORE WARRBOOT

FEEE R R R TR KRR R R R R R R R R R AR R

# %
¥ LIST DEVICE EQUATES ¥
* *

FERREEREEFR AR R R R AR RN R R RN R R RN IR RER LY

5T OR CENTLIST

IF (HULTLI
EMBLED ONLY FOR PORTS DN MICROMATION MULTI 1/0 BOARD

U
sASSEN

PORT EGUATES:CHANGE YALUE OF URRTIC 7O RE-HAP THE PORT LECDDING OF 1/0 BOARD

HOTE:DECODING OF BOARD I/0 SPACE OCCURS ALONG 32 PORT BOUNDRIES
{1.E.:AS-A7 ARE SIGNIFICANT ADDRESS BITS FOR 1/0 BLOCK)

We o de  MWe ae e W

R R R R R R R R R R R R R R R R R R R R R R R R R R R AR RN R R R RS

UARTIC EGU a ;CORTROL PBRT OF B251 %1 ({IL 4B}

R R R R R R R R R R R R R R R R R SRR R R R R R R R R R R R RN Ry

BASE  EQU UARTIC ;EBUATE BRSE FOR REST OF TABLE
UARTID EGU BASE+! ;BATA PORT OF UART #1

UARTZL EBU BR5E+4 JUART #2 (IC 3B}

UARTZE EBU BABE+S

UARTSC EBU BRGE+E 1UART #3 (1L 7H)

UARTID EBU BRSE+Y

UBRTAL ERU BASE+BCH ;URRT #4 {IC 9B}

UARTAD EBU BARE+BDH

PEZEE  ERU BASE+12H ;8255 COMTROL REB. {IL 1R}
POGRYC  ESU BASE+1IH
PORTE  EBY BASE+1ZH
PORTA  EBU BASE+IZH

RIL gt RASE+14H 18253 TIMER/COUNTER CONTROL PORT (IC 3B}
TINERZ EdU BRSE+1SH :COUNTER 82

TINERY EBY BASE+1aH s COUNTER $1

TIMERE EGU BASE+17H ;COUNTER $8

PORTE  EBU BASE+1BH 1PARARLLEL OUTPUT LATCH (IC 28)

FORTI  EBU BASE+159H sPARALLEL OUTPUT LATCH (IT 3R)
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USERPRT EQU BASE+1CH ;BASE OF USER DEFINED 1/0 PORTS (PORTS IC-1FH)
R e s asdaas ity

ENDIF 35TOF CONDITIONAL ASSEMBLY

iF CENTLIST
;CONDITIONAL ASH FOR MM MULTI 1/0 BRD FOR USE WITH CENRONICS PRINTER

COHHAND Edl Fa253 ;COMMAND WORD REGISTER
DATAPORT £8l FORTE ;FARALLEL DATA DUTPUT LATCH 7D PRINTER
STATUS BBl PORTC sSTATUS BITS:0BF/=BIT 7
H ACK/=RIT &
; BUSY=BIT &
ENDIF 3END OF PORT DEFIRITIONS FOR CENTLIST

IF WSERLET yARER FOR USER LIST ROUTINE EGUATES

paza = TUART  EBH ZBH
2828 = TURRTAS EBU TURRT
aaz = TUARTA EBU TUARTAS+!
Ba3Z = TUARTAC EBU TURRTA+L
2823 = TURRTAM EBU TUARTAC+!
8@3@ = TURRTES EBU TURRT+18H
2831 = TURRTE EBU TUARTBS+!
8832 = TUARTBC EBU TURRTB+1
2833 = TUARTEH EBU TUARTBC+1
4388 = TUARTEE EQU BaH
fa4e = TURRTDA EBU 4QH
ENDIF
: FEEFFEFFEFFEFRRER R E L EREEEEEEE Y
! ¥ 3
H ¥ JUMP YECTORS 7O ROUTINES IN CONTROLLER PROM #
H ¥ H
: FEEEEEFEEREEREERE R EEEE R R OB E R R
Faes = CHOHE EBl PROM+Z sHOMES THE DISK
FBRs = CSELDSE Eal FROM+G $SELECTS DRIVE POINTED 7O BY C REG
;AND LOADS HEAD
Fag9 = CSETTRE EBU PROM+S :STtPS DRIVE TO TRﬁuk it}
Faac = CRETSEC EBU PROM+GCH $5ET SECTOR WUMBER
FBEF = CSETDHA B8 PROM+AFH 35ET DHMA ADDRESS
FBiZ = DISKHRITE EBU FRON+1GH $BRITE 3ECTD
FBiZ = DISKREAD Egd PROK+1ZH s5ECTOR READ
FBIE = SETBEN EBY PROM+1EH ;TEST DENSITY OF CURRENT DRIVE
FBIE = WRITEPROTECY EBl FROM+1EH sCHECK FOR WRITE PROTECY

an

FEREREREEFERERERERE R R R R R E R R R R

-

i {iRG BIGE  :ORIGIN OF THIS PROGRAH

T
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208
il
aaaz
agay
2aan

nwonon

DAGE C3
DABS C3
DRBa L3
DABY C3
D&OC €3
DARF C3
BA12
DAIS
DA18
D8R
DALE
DAz
bA24
DAZ7 L3
DAZA CIABDE
DAZD L3

DATE L3

£3620D
£3pDpe
C37EDC
C3LFDC
CIFRIC

=3
I
d
.
1"

DR33 73DAGGEE
DR37 Boooeass
B&38 6FDDBDDA
DA3F DEDEEFDD

um aw

S

SECTS

BROTBASE
CRHDRIVE
TRRCK1
DENSIDE
SIDE

M eE cmE umu cme cau N e

BWROGT

FEFER IR EREREEE Y

L I I U

JHP
JHP
JHF
thig
JHF
JHP

o

rmw wE we

wn cmw me B wan cmw e

DPBASE

03 e mw .

PEG:

renp—

JHF
IHP
P
JHP
JHF
JHP
JHP
aHP
JHF
JHF

et

m
=
[l

EGY
EBY
il
EBU
£8l

{$-CCPY/128

8

BODTRASE+S
BODTRASE+A2R
BOOTBASE+4TH
BODTRASE+4DH

FEEEREEEEREEEG

1WARM START SECTOR COUNT

1BOTTON OF USABLE HEHGRY

;LOC. B4 OF PAGE Q8. CURRENT CPH DISKE
;TEXPORARY STORRGE FOR TRACK NUMBER
sINFO ON DENGITY AND SIBE FOR UTILITIES

FEREFEEREFREEEEREREFREEE R

#
JUKP VECTORS FOR INDIVIDUAL SUBRDUTINES ¥
USED BY ENTIRE SYSTEM ¥
*
*

BOOT
WBOOT
CORST
CONIR
CONGUT
LIST
PUNCH
READER
HOHE
SELDSK
SETTRE
SETSEC
CRETDHA
RERAD
4RITE
LISTST
SECTRAN

I R EEEEEEEEEEEEEEEEREEEEER

FIZED DISK PARAMETER BLOCK TABLES FOR FOUR

FEF R FERFEREEFREEEREREREEE R

$

FEEFFEREEIERE X EEEEEE R ER R

1COLD START

sWARH START

sCONSOLE STATUS
;CONSOLE CHARACTER IN
1CONSOLE CHARACTER OUT
sLIST CHARACTER QUT
sPUNCH CHARACTER DUT

sREADER

CHARACTER DUT

;BIGS WOVE HEAD 7O HOME PORITION
:BI10S SELECT DISK (DOESH'T ACTUALLY SELECTS)
{BI0S SET TRACK
sBI0E SET SECTOR
;COMTROLLER SET DMA ADDRESS
§I05 READ DISK
105 WRITE BISK

1B
‘RETURN
:SECTOR

DRIVE SYSTEH

LIST 57ATUS

TRANSLATE

H
*
#
4
¥
¥

;BASE OF DISK PARAMETER BLOCKS

DISK PARAKETER BLOCK FOR DRIVE RO, 2@

D
il
i
it

TRANS,, BR@EH
20eH, 2908K
DIRBUF,IPBR
£5V8, ALVE

i CHECK,

;TRANSLATE TABLE
;SCRATCH ARER
;DIR BUFF, PARM BLOCK

ALLOC VECTORS

DIGK PRRAWETER BLOCK FOR DRIVE ND. 81



HEEN
847
HEEY:
DA4F

Ba73
ba77
bR78
DATF
1ag3
DAgY
DAER

BIDG2Z/8 PRR

73GAERIR
B0050260
&FLDEDDA
4BDEZEDE

73DAE0GR
22823000

i 6FDREDDA

8CDELEDE

7IDAREED

7 Banacens

oFBBEDEA
CRDEACDE

B1878D13
19858811
17838987
1502638E
14148680
12158484
L

k4
]

H
28
Fzag
IFeE
R
ik
1aga

A B28G

BPEL:

PE2:

B L

—f an
a
&=
-
(2]
Py

u me

DPBE:

DPBI:

i
it
)
it

TRANS, BBESH
82820, BRBOH
GIRBUF,DPEE
CEVI,ALVL

PREE 2@7

1 TRANSLATE TRBLE
+SCRATCH ARER

;DIR BUFF, PRRM BLOCK
;CHECK, ALLOC VECTORS

DISK PARAMETER BLOCK FOR DRIVE ND. 82

]
i
il
]

TRANS, 8008H
2a8QH, B020H
DIRBUF, DPRE

C5YZ,ALV2

;s TRANSLATE TRRLE
15CRATCH ARERA

10IR BUFF, PARW BLOCK
;CHECK, ALLOC VECTORS

DISK PRRAMETER BLOCK FOR DRIVE NO. B3

Dl
L
D
i

TRANS, B200H
geaeH, Boaey
DIRBUF,DPER
C5Y3,ALY3

s TRANSLATE TABLE
1SCRATCH ARER

sDIR BUFF, PARM BLOCK
;CHECK, ALLOC VECTORS

SINGLE DENSITY SECTOR TRANSLATE TABLE

b8

il
i
i
i
DB
ik

i

3]
O

Hi
i

nL
i

i
i3]
BB
il
i |

o4
i

o
g

DB
i

wad

V13,19
J5,11,17
3,9,15
2,8,14
\26,6,12
,24,4,10

™

-

fndrod e R I B
-

e Y R e oL

-
[
3

1SECTORS 1,2,3,4
1SECTORS 5,6,7,8
sSECTORS 9,18, 11,12
sSECTORS 13,14,15,14
sSECTORS 17,18,19,28
1SECTORS 21,22,23,24
sSECTORS 25,26

;DISK PARAMETER BLOCK FOR SINGLE DENSITY SINGLE SIDED DISKS
WITH BLOCK SIIE BLKSZ = 1824 BYTES / BLOCK

o~

R
3 [ 5]

i

Foll bt B et [ Pad ESB Ssd Led 02

CTORS PER TRACK

OCK SHIFT FACTOR

LOCK HASK

;HULL HASK

:DIBK SIZE-1 (ND. OF BLOCKS/BISK-1)

;H0. OF DIRECTORY ENTRIES HAX.-i
;DIRECTORY ALOCATION SPACE WASK, | 57 BYIL
;SARE AS ABOVE, 2 WD BYTE

;CHECK SIZE - (44 DIR ENTRIES DIV BY &)
1R, OF SYSTEM (NOT ACCESSABLE) TRACKS

E
1
L

H
H
H

:DISK PARAMETER BLOCK FOR DOUBLE DEW., SINGLE SIDED DISKS
WITH BLOCK SIZIE BLKST = 2848 BYTES / BLOCK

;5ECTORS PER TRALK

$BLOCK BHIFT FARLYOR

BLOCK HASK

1EXTERT HASK

1018 BIIE-1 (MO, OF BLOCKS/DISK-1)



DRAE 3488
DRAD 83
HARE 2F
GRAF B1
DRBE F208
DREZ 7rag
DAB4 CB
DARS 08
DRBs 2008
DABE 8288

[ADA 5808
DABL @3
DRBD IF
DABE &2
[4BF F208
BAC 7FER
GALI 83

BRBZ:

-
[oovee B o B e }
o e GET

iz}
bR
i
DB
L}
i
B
3
HE}

PR

£
#
¥
#
¥

e L T T e T

*ABE

;BISK PARAMETER
HITH BLO

r.n
[%]

P R o R Y LA}
el el BN

(3%

P ed BB bbb Pl s et g

;GI5K PARAHETER
WITH BLO

L]
Y

L Y it
L= = N (O |

M&g&?#—**‘-h.ﬁl&4wl&ﬂh*

END OF F

FAGE @88

NG, OF DIRECTORY ENTRIES HAL.-1
;DIRECTORY ALOCATION SPACE RASK, [ 57 BYIE
;5ARE AD ABOVE, Z ND BYTE

CHEDK SIIE

;NO. OF SYSTEW (NOT RECEGSABLE) TRACKS

BLOCK FOR SINGLE DEN., DOUBLE SIDED DISKS
Ck SIIE BLESI = 2R48 BYTES / BLOCK

;SECTORS PER T
sBLOCK SHIFT F
sBLOCK MASK
sEXTENT HASK
sDISK SIZE- (ND. OF BLOCKS/DISK-1)

sND. OF DIRECTORY ENTRIES HAX.-1
sDIRECTORY ALOCATION SPACE MASK, 1 ST BYT
1SAME AS ABOVE, 2 ND BYTE

sCHECK SIZE

:ND. OF SYSTEM (NOT ACCESSABLE) TRACKS

RACK
ACTOR

BLOCK FOR DOUBLE DEN., DOUBLE SIDED BISKS
CK SIZE BLKSI = 4896 BYTES / BLOCK
1SECTORS PER TRACK

sBLOCK SHIFT FACTOR

sBLOCK HASK

sEXTENT HMASK

sDISK SIZE-1 (ND. OF BLOCKS/BISK-1)

sND. OF DIRECTORY ENTRIES HAX.-1
sDIRECTORY ALOCATION SPACE MASK, 1 ST BYTE
;SAME RS ABOVE, 2 ND BYTE

sCHECK SIIE

sNO. OF SYSTEN {NOT ACCESSABLE) TRACKS

FEFFEFRERERERREERERERERE R R E

¥
IXED TRABLES i
¥

FEEEFEEEEREREEEREEREEEEREE R E R
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R R R R R R R R R R R R R R R R R R R R R R R RN E

; ¥ ¥ ¥ i ¥ ) ¥ *
H FEEREREE R R R FRF PR R R R R R R R R R R RN F R RE R R R R R RRE R
BRCY FF BOOTFLAG: DB BFFH  35ET TO 8@ ON COLDBOOT
BOOT:  ;5IMPLEST CASE I5 TO JUST PERFORM PARAMETER INITIALIZATION
BACA 3ECS vVl £,8C1HH y5ET IOBYTE TO: LST:=ULl:
H CON:=CRT:
DACC 328308 STA 10BYTE sINITIALIZE THE I0BYTE
3 (LET:=LFT:, CON:=CRT:}
UACF AF IRA & ;IERG IN THE ACCUM
DADG 32B4B8 5TA CPHDRIVE ;LOC @804 - CPH CURRENT DISK NO.
BADZ 320904 574 BODTFLAG

INITIALIZATION ROUTINES FOR LIST DEVICES FOLLOW:

If BODRID ;5TART CONDITIONAL FOR GODBOUT 1/0 BOARD
H iRA A JINITIALIZIE THE 1/0 BOARD
: i 3 1BY SENDING A 88 7O THE STATUS PORY
H ENDIF ;570F ASSEMBLING FOR THE GODBOUT ONLY
ABOVE NOT HEEDED FOR CURRENT BOARD
iF DriG {UART IMIT FOR DELTA PRODUCTS CPU BOARD
H1 #,BEH $BRING UART TO COMAND INSTRUCTION HODE
i 81 $PORT 1 15 UART & BTATUS
i & $PORT 3 15 UART B STATUS {(ALSD TIKE FILL)
vl #,48H ;COMARD INSTRUCTION MODE - RESEY UART
oy 81
T 83
vl f,8EEH ;HODE - BAUD RATE FACTOR = 18X
i 8 ;DISABLE PARITY, 8 BIT CHARACTER LERGTH
Ui 83 i
HEH 8,378 ;COMAND INSTRUCTION MODE-TRANGM ENRBLE,
Uy i :DATA TERM READY, RECEIVE EMABLE, ERROR
outy 83 ;RESET, REGUEST 70O SEND {IF NEEDED)
ENDIF :5T0F ASSEMBLING FOR THE DELTA PRODUCTS BRD.
I ORULTLIST
;CONDITIONAL ASSEMBLY FOR RICROMATION MULTI 1/0 ROARD FOLLOWS

18251 UART INITIALIATION: '
THESE FIRST TWO BYTES PUT B8251°5 IN HODE SET

Wl 8,BEH :
DT UARTIC :

NoP SHASTE TIHE AT 4MHI....
NOF

WI 8, 40H :

QT UARTIC ;

NOP SHASTE TINE AT 4MHZ....
NOP

#I &, BEEH tHODE BET:ASYNC,B DATA & Z STOP BITS,ND PARITY



BADs fF
BRD7 B3Z3

Pl
DR = B ]
e VYRR EXD )
(gsﬁl B Ged
T el
isd
3

BREZ D32

i

i

we?

~

DAES JE987 <A

BAET 032
DAET JECE
DaER D33

BAED C330DR

QUT  UARTIC
NOP
NOP
Wl A3

g UARTIC

38233 INITIALIZATION:
i1 £, BBAH

BT RIC
W A3
T TINER?
R A

OUT  TIMER?
ENDIF

IF CEWTLIST
18255 INITI

H1 h,BABH

BuT COMRAND
RVI f, BFFH
auy DATARGRY
ENDIF

PAGE 818

tHASTE TIHE AT 4WHIL...

;CONMAND WORD:ENABLE RXD % TXD, RTS/ % DTR/
;FLABS 5ET, ERROR FLAGS RESET...

x
L

:3ET MODE OF 8253 COUNTER #2 (BAUD CLOCK:

BIJIuE BY 13 OF MRSTER ZMAI. CLOCK

B

3
H

(END OF CONDITIONAL ABSEMBLY

ALIZATION: SETS UP CENTRONICS TYPE PRINTER DRIVER

;DEFINE WODE: PORTA= MODEL {DUTPUT)
;PORTC= STATUS 4 AND MGDE@ (INPUT)
;FORTB= DON'T CARE {5ET TO HODER QUTRUT)
;YURH {FF DATA STRORE

T COMDITIONAL ASSEMBLY FOR CENTLIST

IF USERLST  ;INSERT CUSTOM LIST DEVICE INITIALIZATION IN THIS AREA

iRA ]

BuT TUARTAH
A
v TR f,81
ouT TUARTAC
QU7 TUARTBL
Byl £, 104

W TR g
W1 A8
T TUARTAS
WI o ACBH
QT TURRTES

ENDIF

g GOCPH

;INITIALIZE AND GO 7O CR/

;3IHPLERT CASE IS5 70 READ THE DISK UNTIL ALL SECTORS LUADED

W1 A,BFFH
5TA  BODTFLAS
L1 Sp,CCP
wioC,B

$TELL THRT HE ARE WRRH

sSET UF STACK RELOMW CP/H
SELECT DISK @

*
3
z
¥



FILE: BID522/8 PR

DhFR CDBAFB
DAFD Cha3Fa

DEGE o2
DERZ BERE
DBB4 1482

NERE 218804

beee 03
bheA DS
DRER 3
DEAC 44
bERD CDACFE
orld Ct
9811 €3
DRIZ CDOFFE

GBZE DRBSDR

O8ZE 1581
iR

BB31 L3
IE3Z 05
BE3I ES
bB34 CDESFE
BRi7 El
oB3g ot
bEI9 L1

wau am

LhAb1:

cmu

an

-

NETTRE:

wau e

caLl
CALL

1
y
M1

C
L

B
€

i}

PABE @il
SELDSK
HOME ;60 7O TRACK 0@
(NSECTSE COUNTS # OF SECTORS 70 LOAD

H
.2 :C HAS THE CURRENT TRACK NUMBER
1D HAS THE NEXT SECTOR 7O READ

o
1

NOTE THAT WE BEGIN BY READING TRACK @, SECTOR 2 SINCE SECTOR i
CONTAINS THE COLD START LOADER, WHICH IS SKIPPED IN & WARM START

L¥1 H,CeF ;BASE OF CP/M (INITIAL LOAD POINT)

;LOAD DOHE KORE SECTOR

PUSH B 15AVE SECTOR COUNT, CURRENT TRACK

PUSH B 15AVE NEXT SECTOR TG READ

PUSH  H 1SAVE DMR ADDRESS

Hoy £,D ;BET SECTOR ADDRESS TO REBISTER ©

CALL  C5ETSEC ;CONTROLLER SET SECTOR ADDRESS FROM REGISTER €
POF B ;RECALL DMA ADDRESS 10 B,C

PUSH B ;REPLACE ON STACK FOR LATER RECALL

CALL  CSETDMA ;SET DMA ADDRESS FROM B,C

DRIVE SET 7O @, TRACK SET, SECTOR SET, DMA ADDRESS 5ET

CALL  DISKRERD ;DIRECT DISK READ OF ONE SECTOR

ORA f 1ANY ERRORS?

KNI WEOOT ;RETRY THE ENTIRE BOOT IF AN ERROR OCCURS

HD ERROR, WOVE TC NEXT SECTOR

FOF
Ll
DAD
iy
POF

IR
Hov
CF1

i ;RECALL DHA ADDRESS

0,128 s DHA=DHA+12

b ;NEW DHA ADDRESS IS IN HiL

b ;RECALL SECTOR ADDRESS

B sRECALL NUMBER OF SECTORS REMAINING

$AND CURRENT TRE

B s SECTORS=5ECTORS-1

GOCPH 1 TRANSFER TO CP/K IF ALL HAVE BEEN LOADED
HORE SECTORS REMAIN TO LOAD, CHECK FOR TRACK CHANGE

b

A0 ;SECTOR=277, IF 50, CHANGE TRACHS

7

LOADL ;CARRY BEWERATED IF 3ECTOR(Z?

it

EHD OF CURRENT TRACK, 60 TO NEXT TRACK

W4 $BEGIN WITH FIRSY SECTOR OF NEXT TRACK
1 TRACK=TRACK+1

ol
oy
i
ol
o
o
ol
-
m
£
=
=]
£
o g
L
S
= p)
m
e
hec ]
e
D)
e
[4x}
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DE3A CI890R

BB3D 3EC3

DBIF 320808
bB42 2183DA
OB4T 223188

hn4s
GR4R
DBAE

378508
Z1Bath
228688

aigage
ChBFFR

7 36CD4
FERE
21D

ORSF 21B8F8
nBAZ 7E
[Ba3 FECS
BBAS CZALDE
868 ZC
BB&T 20
0BAA 20
BREE TE
OB&C FECI
GBsE C274DB
Be71 CO7FLR
DE74 BEdy
E76 110E08
BE7S CBBSLE
GH7C CORIDE

DRTF 110778
5882 218704
bages 14

Ty

PAGE 812

g LOARI ;FOR ANOTHER SECTOR

¥ ¥ ¥ ¥ ¥ * ¥ ¥

END OF LOAD DPERATION, SET PARAMETERS AND G0 70 CP/H

vl A, 8C3H ;03 15 A JHP INSTRUCTION

5Th 4 (FOR JHP TO WBOOT

L¥1 H, BHBOOT ;CBIOS WBOOT ENTRY POINT

SHLD 1 15ET ADDRESS FIELD FOR WP AT 8
57 K ;FOR JFP 7O BOOS

LRI H,Bb05 ;BDOS EWTRY POINT

SHLD 8 1RDDRESS FIELD OF JUMP AT 5 TO BDOS
Lii k,B8H ;DEFAHLY DMA ADDRESS IS Bad

CALL  CSETDHA

LDA FDOTFLAG

Cri 2 1ARE B COLD?

JHI Ry N0, WE ARE WARM, SKIP INIT CYLLE

PEERRRR A EAR R R AR AR R RN ERR RN RN R R RRE RN R BRI RS

;INIT THE IOPROA IN THE SYSTEM
$BUT FIRST WE HUST CHECK IF THERE IS AR 1/0 PROM PRESENT,
1R WOVE THE JUMP TABLE AS REBUIRED

PRONCHE:
LI H,I0PRON
HOY A
B BCM +15 THE BYTE & JHP?
NI sOCCP N
MR L sMAYEE
ML
R L
WOV &M
CPI BC3H
NI HELLD sND!
CALL  HOVECTORS +YES
HELLD WV [,B9 sCPM SEND HESS COMMAND
LT D,SIGNON sLOAD ADDR OF MESSAGE
CALL  BDOS sSEND 1T
e soCCP
HOVECTORS:

AGAIN:

R R R R R R R R R R R R R R R R AR R R KRR E R R R R
£

& CHECKS PROM FOR JUMP VECTOR ADDRESS AND MOVES THEH

# 10 BIOS IF NON-ZERD

%

R R R R R R R R R R R R R R R R R R R R R R R R ERERRE

£X1 b, I0PRDM + 7H  ;ADDR OF REW TABLE
LX1 H,BIDS + 7H ;HHERE THIS BIDE WANTS IT
R S



FILE: BIOSZZ/

iB8L FEBE
888 CAv4lE
IH8E 14
iBBL 77
IERD
DB3E
EaF
inog
GR?1 C37608
DE9d 23
IEYS 13
bB%a 23
IRR7 23
bRFE 13
0859 13
DEYA 7B
[RTE FEZE
D80 DAGSDE
DeAE L9

ot
1

B e

red BB fed el

ol

DEAT JAB4BE
DERd 4F
BEAG C388C4

HEAE CHGADC
DBAR CDIEFS
RAE CICIDR

neEl 116200
DBR4 COA3DD

DEE7 CDBYDA
DBBA FEBZ

GHEC CAFEDA
DEBF CIASDE

0BCZ 3
fECs €

8 FRY

SKIPIT:

SKIPZ:

HEXT:

5OCCP:

B LR I L Ty

-

WRITE

R

HRTOK

RERD

FRBE 813

T B +15 THE HI BYTE 87 (IF IT 1S, IT CANNOT
i SKIPIT 1YES BE A REAL ADDRESS)
Ly D :ND, MOVE 2 BYTES
MY KA
WD
mH
LIAX D
MY M4
He SKIP2 sMOVE POINTERS TO NEXT INSTRUCTION
W H
T
N H
K
N D
T
Moy A,E sWHERE ARE WE?
o1 e
L AGAIN sNOT DONE YET - LOOP ABAIN
RET tFINISHED - EXIT
£l 1ENABLE THE INTERRUPT SYSTEM
LDA  CPMIRIVE sCPM BOOT DRIVE
MY LA 1SEND TO THE CT
P CCP :60 70 CP/M FOR FURTHER PROCESSING
¥ ¥ ¥ ¥ ¥ ¥ ¥ i

ERROR CHECKING READ AND WRITE RTNS FOR
AICROMATION CBIOS

AUBUST 1,1978

talL  SETWP H
CALL  WRITEPROTELT g
JHZ BRTOK H

SELECT DISK, STEF 7O CORRECT TRACK
SETE 1 IF DRIVE IS PROTECTED
IF ENABLED, CONTINUE

Lf1  D,PROTHES sWRITE PROTECT MESASE

CALL  PRINT iPRINT 17

CALL  CONINI sWAIT FOR & CHAR & UNLDAD HEAD
L3 ;CONTROL £7

i WBOT sREBDOT IF 50, DTHERWISE

JP WRITE ;LOOP UNTIL NOT PROTECTED

vl A, DIBKERITE AHD 8FF ;LOW BDDRESS OF BRITE ROUTINE IN PROM
JHF READBRITE

CAtL  BETUP $SELECT DRIVE, STEP 7O CORRECT TRACK
HY 4,DI5KREAD ARD BFFH :LOW ADDRESS OF READ ROUTIRE IN PROW



FILE: BIGRZZ/B PRN

READERITE
BECC 3208DE 878
DBCF AF IRA
GBDE 32Z8FC 574
DEDF 3221FC 5TR
RETRY:
DRB& F3 bl
[BD7 COiZFE  RH CALL
DBDA FE £l
URDE 3E88 MVl
DEDD L8 ¥
DBGE DAEBDER d
DBEY 2121FC L1
DBES 34 INR
DBES 7E Hov
DBEA E4BF ARI
DRER £2DaD aNz
TRACKERRDR
DRER 212BFC Ll
DBEE 34 IR
DBEF 7E Hov
DEFE FEBA CF1
DRFZ 3E61 i
DEF4 L8 Rl
IBFG CHA3FB CatL
DEFB 3h4208 LDA
GEFE 4F HOV
DBFC CDR9FS CALL
GBFF C3DeDE thig
PROTHES:
bCeZ BDBABASESZ i
BEY7 20412B4E4F B
OC2C 28414E4428 bR
BL3C GD@ABAZEAF 0B

e mn

Ri+l

f

TRY1
RETRYCOUNT

DISKREAD

B2

TRACKERROR
H,RETRYCOUNT
i

it

BFH

RETRY

H, TRYL
H

A K
12

Ayl

CHOME

TRACK1

L,A

CSETTRK ;RESEEX
RETRY

PAGE 814

15TORE ADDRESS IN CALL INSTRUCTION

;IERD DUT ERROR COUNTERS

;READ OR WRITE SECTOR
35ETS 7 ON SUCCESSFUL READ
15ETS © ON TRACK ERROR

;1 5UCCESSFUL READ. RETURN

;READ DR WRITE ERRDR HANDLERS
;READ AND WRITE SET C ON TRACK ERROR

i INCREMENT RETRYCOUNT

RIES
DRE THAN 14 RETRIES, TRY RESEEKING

-»
—
- o~
CE e

; INCREKEWT RO OF TRACK ERRORS

;ALLOW ONLY 18 TRACK ERRORS

1CP/H CONVENTION FOR PERMANENT ERROR
;IF 18, RETURN @ FRILURE

ELSE, HOME THE HERD

T8 CORRECT TRACK

CR,LF,LF, ‘PROTECTED - INSERT'

* & NON-PROTECTED DISK'

* BND TYPE RETLRN'

CR,LF,LF," {OR TYPE CTL € TO ABORT)‘,CR,LF,'$"

e L33
m
P
P
b
-

;SELECTS REGUESTED DRIVE IF 1T IS NOT ALREADY SELECTED
15TEPS TO REBUESTED TRACK
15ETS UP CONTROLLER TO TRANSFER DATA TO/FROM PROPER SIDE OF DISK

BL3A 3ABDFC
GCSh &F
DLSE 3ABSFC
iCel B9

BCaZ CABAFA

LB
fav
LEA
CHP
CNZ

NXTDISE
C.h
PRESBSK
£
CSELDSK

sGET NEXT DISK N
sBET PRES DSK.

sEQUAL?

:IF MO, SELECT NEXT DISK

EERREEERARRRRRRERRRERREERRREERER



FILE: BIGS2Z/3 PRHE PABE @13

k2
[
="

Jh4z02
a8 &F
7 IABAFC
C BS

5D C4R9F8

£

=3
D I e B s B

e

OC78 JA4D0E
0C7% 8F
oc74 3F
BC7% 3ARBIFC
ni7e 17
BC7% @F
OC78 3283FC
Be70 €9

ie7E 2
Beel 7%
DCaZ FEBS
BLgs b

itas 78
nLay i
DLBA DASLDC

;FIX FOR BUG IN C.1 PROM

(If YOUR DOUBLER HRS ANY PROM VERSION OTHER THAN C.1, YOU DON'T NEED THIS
; LDA RDSTAT 3GET DRIVE 5TATUS

H AN 208 sHEAD LOADED?

H CRI CSELDSK +IF NO, CALL CSELDSK 70O LOAD HERD

- 3{C REG RLREADY HAS PROFER DISK NUWBER)
;END OF FIX FOR BUG IN C.1 PROMW
FRERERREREERERRRRRERRR BRI RERE

LDA  TRACKL sBET REGUESTED TRACK NUMBER
WY LR
LA TRACK T TRACK 4 WE'RE ON

Hi1
CHe L 1ARE WE ON REGUESTED TRACK?
N2 CSETTRK ;IF NG, CALL CONTROLLER SETTRK ROUTINE

LDA SIDE ;51DE = 0@ FOR SIDE 8
RRC 3SHIFT SIDE BIT INTO CARRY
CHC ;COMPLEMENT CARRY
LDA CTRBYTE
RAL 1SHIFT CARRY INTD BIT @, SET CARRY = BIT 7
RRC {ROTATE IT BACK TO NORWAL
57A CTRBYTE
RET
: ¥ # % ¥ # # ¥ 3

H
H I/0 DRIVERS FOR THE DISK rOLLDMW

H FOR NOW, WE WILL SIMPLY STORE THE PARAMETERS AWAY FOR USE
; I THE READ AND WRITE SUBROUTINES

F'S
®

ELDSK: ;SELECT DISK GIVEN BY REGISTER C

”
b
F3
*
3
3

0% ENTRY, BIT @ OF REGISTER E CONTAING THE DRIVE STATUS

;BIT B IS 8 IF THE SELECTED DRIVE IS OFF LINE (MEVER BEEM SELECTED
i SINCE LAST WARK BOOD)
HE WANT 7O TEST THE DENSITY OF THE DISK IF IT IS OFF LINE
Lil H,Badad ;ERROR RETURN CODE
i f,C
LRl NDRIVES {VALID DRIVE NUMBER?
RKC ;NO CARRY IF 4,5,...
5Th HETDISK ;DOUBLER SCRATCH LOC. FOR NEXT DISKOF

DIGK WUNBER 15 IN THE PROPER RARBE

e

HOY f,E 3BET BRIVE STATUS FOR EVALUATION
RAR $GET BIT @ - LOGIN STAT INTQ CARRY
CHE SETPARH ;CARRY IS CLEAR IF DRIVE IG5 JUST BEING
sSELECTED FOR THE FIRST TIME
;SELECT DESIRED DRIVE, TEST DENSITY

CORPUTE PROPER DBISY PARAMETER HEADER ADDRESS

[T —



FILE: RIDG2Z/8 PRH

008D 3RBDFC
DERR &F
£71 2608
BC9: 29
I
BLes 29
bt 29
OC97 113304
OCoa 19
BC9E ©9

GCAT CHBDDC
GCAR B4RE
noAC 7@
pERb 23

oCAE 78

BCAF JARBFE
DCRZ A4
DCRS BEIE
BLR& CAEBIC

DLE? BER

~43

BCER ZABLFC

BCRE 87
ICBF 3E8F
BLCY C2CRDD

GLLA fF
9ECE 2B
DECh 38673
GCLE 23

nHon

~

L

T
ULLT

L

BCLE 81
BECC 3245908
DECF BERT
oeD1 89
BLhZ EB

CALCRPE
D& NATDISK s6ET DISK, WHICH BACAME PRESENT AFTER SEL.
WY LA sL=DISK NUMBER 8,1,2,3
Wl K8 sHIGH ORDER IERD
DA M 142
My H 144
M) W 43
DD R 1#16 (SIZE DF EACH HEADER)
L{1  D,DPBASE
DA D 1HL=. DPBASE (DISKND¥#14)
RET
*—_
SETPARM: sTEST DISK WHICH IS BEING SELECTED FOR THE FIRST TIHE

;0N ENTRY, © REG CONTAINS DISK NUMBER TG BE SELECTED

CALL
CALL
i

CALL

LaLL

AVl
HOV
IRX
Hov
LBA
AL
ida!

1T
di

#V1
DRLEIDD
LDA

ORA
BVl
JRI

iR
BCX
Hv1
JLH
vl

DBLBEN ADD
574
#l
BAd
{CHE

CSELDSK
CHOME
£,2

CBETTRE

CALCDPE
5,0

H,B

H

H,B

RDSTAT

484
C,DPEZ-DPBR
DBLSIDD

£.8
DENBYTE
f

#,DPE1-DPES
DBLDEN

o e s w2}

M, TRANS SHR 8

:SELECT DISK ROUTINE IN PROM
sHONE THE DRIVE

sSTEP 10 TRACK 2

sWHEN THE PROM STEPS FROM TRACKS @ OR 1

s70 TRACK 2, IT TESTS THE DENSITY

sDENSITY INFD IN DENBYTE IS NOW VALID
sCALCULATE DISK PARAKETER HEADER ADDRESS

sFOR DAD

s7ERD DUT SECTOR TRANSLATE POINTER IN DPE

;(IF DISK IS SINGLE DENSITY, WE'LL REPLACE IT

;CHECK FOR DOUBLE SIDED DISK
;IF BIT 6 IS LOW, DISK IS DOUBLE 5IDED
;OFFSET IN PARM TABLE FOR DOUBLE SIDED

N0 OFFSET FOR SINGLE SIDER

;N0 FIND DEWSITY

FOR <C» PROM, DENBYTE = @ FOR 5D, 18H FOR DD
1FOR <Ci> PROM, DENBYTE = B FOR 5D, 4 FOR DD
;DENBYTE = 87

;OFFSET IN PARM TABLE FOR DOUBLE DENSITY

{SINBLE DENSITY.
¢ND OFFSET FOR SINGLE DENSITY
1POINT BACK TO BEGINNING OF DP HEADER

,TRANS AND BFFH ;PUT IN LOW BYTE OF TRANSLATE TABLE POINTER

;PUT IN HIGH BYTE OF TRANSLATE TABLE POINTER

sADD OFFSET FOR # SIDES

:STORE IN SCRATCH FOR USE BY UTILITIES

sINDEY INTD PARM HEADER TO DFB FIELD

sHL NOW CONTAINS ADDRESS OF DPB ENTRY OF HEADER
sSAVE IT IN DE



FILE: BIOS22/8 PRN FAGE 217

BLD3 4F #ov C,h sHOVE DPE OFFSET 70 C FOR DAD
BCD4 Z1BDDA Li1 H,OPER ;POINT TD BEGINNING OF PARM BLOCKS
BER7 89 DAD i 1NOW HL POINT 7O CORRECT PARM BLOCK
9ED8 ER ACHE ;NOW DE POINT TO CORRECY PARM BLOCK
+RESTORE ADDRESS OF DPB ENTRY OF HEADER 70 HL
Behe 73 Hov fi,E 1PUT LOW BYTE OF DPB ADDRESS INTO DP HEADER
0chA 23 4 H H
ocoe 72 MoV H,D ;PUT HIGH BYTE OF DPB ADDRESS INTD DP HEADER
nent £% RET
HOME:  sMOVE TO THE TRACK B@ POSITION OF CURRENT DRIVE
H TRANSLATE THIS CALL INTD & SETTRE CALL WITH PARAMETER 28
0CDE BED@ vl .8
SETTRE: ;SET TRACK GIVEN BY REGISTER C
oooF 77 Hov A,C
DLER 324200 5TA TRACKL ;JUST STORE TRACK NUMBER
OCE3 L% RET
FERER R R EE R R R R R R R R R R R R R R R R R R R R R E
¥ ¥ ¥ ¥ ¥ * # %
EERERER R R R R R R R R R R E R R R R R R LR R R RN R
SECTRAN:
;SECTOR YRANSLATE ROUTINE
;THIS ROUTINE HANDLES ONLY SINGLE BYTE SECTOR VALUES
1ARD SINGLE BYTE TRANSLATE TABLES
;0N ENTRY, B=8, C=LOGICAL SECTOR NUMBER, AND DE POIRT 70
; THE TRANSLATE TABLE
;0N EXIT, H=B AND L CONTAINS THE PHYSICAL SECTOR RUMBER
;IF DE=DP@AH, DO MOT TRANSLATE. JUST PUT HMOVE BC INTD A
INCREMENT {70 REFERENCE 70 SECTOR 1, NOT ), Gﬁ!} RETUR?\&
$IF DE {> B00R, WE ASSUME THE DISK IS5 SINGLE DENSITY
sNORMALIZE C TO THE RANGE OF <B 7O 253> (BY SUBTRACTING 26 IF
H HECESSARY)
;TRANSLATE WITH THE TABLE POINTED 7O BY DE, AND, IF Z& WAG
; SUETRACTED, ADD 1T BACK IN
$RESULT I5 RETURNED IN HL (IT'S IN THE RANBE <1 TO 529
nied a9 HOV L,L $HOVE BC {LO6 SECT) TO HL (PHYS SECT)
BLED A8 fov H,B :H I5 NOW ZERD (SINCE B WAS)
8hzs 23 g H s INCRERENT FOR PHYSICAL SECTOR NUMBER
GCE7 7A HOY fi, b
BLEB B3 ORA £ ; DE=BBREH?
GCET O Ri ;IF YEG, RETURN
BCEA 28 bcx H ;DECR HL BACK 70 LOGICAL SECT %

OCER 79 it f,C



LCEC DAiA
DCEE DAFADE

BCFL @hlA
DCF3 &F

=]

DEFS 1
OCF3 7
DeFs 8
DEF7 2680
DEFT &F

iCFa C9

(=B an)

A a2

)

B B R R

o

BDEE CALBDD

DOOE Daln

iDig Deil
BhiZ FAISDD

BDis 34
ibis 3C
IBi7 4F

joi8 C380F3

it Hj
BBEA

PAGE B18
SUL 2 sSECTOR NUNBER ¢ 267
i UNDER26
Wl B2 (1F ND, PUT 26 IN B (1D ADD IN LATER)
WY LA sPUT (C)-26 IN L RE
UNDER26 :NOW L IS IN RANGE OF 8-25
B D sINDEX INTO TRANSLATE TABLE
WOV AN {GET PHYSICAL SECTOR NUMBER FROM TABLE
D B sADD OFFSET FOR SIDE 1
Wi H,8
MY LA :PUT BACK IN L RES
RET
SETSEL: :SET SECTOR ROUTINE
*-
;DECIDES IF DISK IS SINGLE OR DOUBLE SIDED
sNORMALIZES THE SECTOR NUMBER (1-26 IN 5D, 1-52 IN DD}
sUPDATES S1DE
;JUNPS TO CONTROLLER SET SECTOR ROUTINE
LI H,DENMAP sPOINT TO DENSITY TABLE
LBA  NXTDISK sBET DISK NLMBER
ADD L s INDEX INTO TABLE
MV LA
MOV AN ;GET DENSITY BYTE
LXI  H,SIDE
Wl M@ sINITIALIZE SIDE 70 @
0RA A sSINGLE DENSITY?
MV AL sMOVE SECTOR NUMBER TO ACCUMULATOR
Y/ SDSECT
s DOUBLE DENSITY
Ul 2% +IF DOUBLE DENSITY, SECTOR # ¢ 537
SOSECT Sul 2 +IF SINGLE DENSITY, SECTOR # ¢ 272
b SIDER sIF YES, SIDE=@, USE SECTOR NUMBER IN C
sSIDE 1
IR :SET SIDE=!
WA
i ;USE SECTOR NUMBER IN ACCUMULATOR
SIDE@  JWP  CSETSEC ;G0 TO CONTROLLER SET SECTOR ROUTINE

. e en cmw

; {BECTOR RUMBER 15 IN € ReB)

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R SR

¥ ¥
# SIHPLE 1/0 HANDLERS (MUST BE FILLED IN BY USER) ¥
H ¥ ¥
H R R R R R T R R R R P R R R T R R R R R F R R E R PR R R R P R R E R RIS
; HRRDWARE UART CONSOLE ROUTINES
L ] a0 $1ASCIT (LR
LF 2] BAH 3{LFy



FILE: BIGSZZ/9 PRE ' FABE B19

1
H

CONST: ;CONSOLE STATUS, RETURN BFFH IF CHARACTER READY, QBH IF NOY

*
G01E 3R@AFE  CONSTAT LDA UARTSTAT

DDIE EaB2 ANT 2z
bpze 8 Ri

bb21 3EFF BVl A, BFFH
0D23 .9 RET

H
: ¥ & ¥ % ¥ ¥ ¥ ¥
H

CONIN:  ;CONSOLE CHARACTER INTD REGISTER A

bD24 COIBDD CALL  CONSTAT
GB27 CAZADD 41 CONIN
Gh2A ZAB2FE LDA UARTDATA
DO20 E&TF All IrH
IDzF C9 RET
¥ ¥ # ¥ % # ¥ *

ONOUT: ;CONSGLE CHARACTER DUTPUT FROM REGISTER C

D038 IABAFE LDA  UARTSTAT
BD33 ! T8

D035 CASEDD i coNauT
BD38 73 SOV AL
ID37 3782FE STA  UARTDATA
A RET

PAGE



can aw

—
e
-3
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PHGE B20

$THIS ROUTINE IMPLEHENTS THE I/0 BYTE FUNCTION FOR L5T: DEVICES

I/0 BYTE FOR LIST DEVICE IS IMPLEMENTED AS FOLLOWS:
TTY = HULTLIST (MM MULTI 1/0 BOARD SERIAL PORTH1)
CRT = CONDUT (MM DOUBLER SERIAL PORT)
LPT = CENTLIST (CENTRORWICS 783/779 TYPE LIST BEVICE)
ULl = GPTIGNAL DRIVER SELECTED BY USER '

E AR . I N . I

IF WOT (GODEID OR SSMID DR DRIC OR USERLST OR MULTLIST OR CENTLIST)
H

RET HEN RETURN BECAUSE IT IS NOT SUPPORTED
ENDIF

IF (BODRID OR SSMIO OR DPID OR USERLST OR MULTLIST OR CENTLIST)
LDA  IOBYTE s6ET THE CURRENT 1/0 STATUS

AN OCBH

T (MULTLST MM WULTI 1/0 BRD SERIAL PORT A3 LIST
T CONouT 1 DOUBLER CONSOLE AS LIST

RAL .

L CENTLST :CENTRONICS PARALLEL PRINTER DRIVER

IF GODBIO :CONDITIONAL FOR THE SODBOUT 1/0 BOARD FOLLONS:
IN 21K

BN 4K sBIT 8 15 TRANSHITTER BUFFER EMPTY

% S sBIT & IS -DATA SET READY FROM PRINTER
WM LIsT :NOT READY YET

MY AC sLIST BETS CHARACTER IN C REG.

owrT o 28M sDATA PORT

ENDIF 1STOP ASSEMBLING FOR THE GODBOUT ONLY
IF S5HID ;LIST ROUTINE FOR SSH 2P+25 1/0 BOARD
it 2

AT BHH sPRINTER READY AND TX READY

CPI BOH

W LusH

MOV AL

CPI e :FOR AN AUTO LF DEVICE

RI

ENDIF

IF DPID sLIST ROUTINE FOR DELTA PRODUCTS CPU BOARD WITH 8251 UART
N B! :6ET PRINTER STATUS

AT StH sPRINTER READY AND TX READY

LI BIH sUART READY, DATA SET READY (BOTH}

W LIsT sNOT READY, WAIT TILL READY

WY AL

T sPRINTER READY, DUTPUT DATA BYTE

ENDIF ;5T0F COMDITIONAL ASSEMBLY



FILE: BIDS2Z/

04D DR3G
Dh4F E6B8
1031 CA4LDD
bhad 79
Boas 87
G056 E25BDD
DD5Y Fobl

DE5E D3Nt
DoEn £9

Do3E £F

BoaF €

L
=
L)

3 FRH

;ARER FOR USER DEFINED LIST ROUTINE

sCHK STATUS

sBUFFER ENPTY?

sLOOF IF NOT

sFETCH QUTPUT CHR

s TEST PARITY

1SKIP IF ALREADY 00D
+INSERT PARITY BIT

TWRITE CHR
SEXIT

+HEY WATCH OUT..DON'T GET RID OF THIS <{RET

LTLIST  ;BEGIN CONDITIDNAL ASSEMBLY FOR MM 1/0 BOARD SERIAL DUT

IF USERLST
TUARTROUT:
IN TURRTES
NI TUARTBE
i TUARTEOUT
HIV R,
0RA A
JP0 TURRTBOY
ORI BOH
TUARTBOL:
QYT TUARTR
RET
ENDIF
RET
HULTLST
IF MU
N UARTIC
ANI BIH
CPI BIH
NI HULTLST
WV 8L
BUT  UARTID
ENDIF
RET
CENTLST
IF CENTLIST
IRE A
I STATUS
RAL
RAL
RAL
i CENTLST
AKWAIT IN STATUS
ANT  8BH
LRI BeH
T AKWAIT
WY ALC
CPI 08K
RI
RT  8aH
DU DATAPORT
04T PORTA
ANI 7FH
BUT  DATAPORT
BRI B
T DATAPORT
ENDIF
RET

16ET STATUS

;CHECK TO SEE IF TRANGMITTER BUFFER 15 ENTFY--
1AND IF DSR 15 ACTIVE

1HAIT TO SEND IT IF WOT...

yGET CHARACTER TO OUTPUT

}SEMD 1T 7O LIST LEVICE

;5TOP ASSEMBLING FOR THE MICROMATION I/0 BOARD

LIST ROUTINE FOR CENTRONICS 783/779 PRINTER
CLEAR CARRY FLAG
BET STATUS BYTE

T I TR L LTy

CHECK BIT S:PRINTER BUSY???

- an

CHECK BIT 7:/0BF??7 {(EWPTY=HIGH)

e mw cmn me an

GET CHARACTER FROW C RES,
PRINTER IS AUTD LINEFEED

;RESET DATAR STROBE BIT FIRST...
;0UT T8 PRINTER

;THIS SETS THE /0BF FLAG OF
;GENERATE DATA STROBE:BIT 7

TATU

STATUS PORT
{F PORTE

P T T

ERD OF LIST ROUTINE FOR CENTRONICS 779



FILE: BIDSZZ/E PRE FABE @Z2

ERDIF ;END OF LIST DRIVER BLOCK... (DG WOT REMOVE.)

e
E
=

L
e
-
Y
™

LI575T: sRETURN LIST STATUS {& IF WOT READY, 1 IF READY)

obal AF iR A ;8 I5 ALBAYS OK 7O RETURN

PLRCH:
bheZ £9 READER: REY

PRINT:
DBa3 1A RIS ;BET WEXT BYTE TD FRINT
DDa4 FEZA ol $ sERD?
ib&b L8 RI
D067 &F Hov C,h
IDeB CDBCDA CALL  CONDUT1 sOUTPUT CHARACTER TO CONBOLE
Dbk 13 IHX b ;POINT 7O NEXT CHRRACTER
ODal 36300 JHF PRINT

RERREEE R R R R R R R R R R R R R R R RN R E R AR
HARNING
EWD OF CODE MUST BE LESS THAM

THE VALUE OF ENDCODE

z
!
z
¥
T
H
3
§
1
H
i
H
=
H
€
H
z
¥
3
§
€
L]
-
s

hoge = NDLOBE EGU BIDS + 3884
R R R R R R R R R R R R R R R R R R R B R R R R R R R R R R R R R R RE
H FEE R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R AR 45T
H ¥ &
H # THE REMAINDER OF THE CBIOS IS RESERVED UNINITIALIZED
H ¥ DATA AREA, AND DOES NOT NEED 7O BE A PART OF THE
: % SYSTEW MEMORY IMAGE (THE SPACE MUST BE AVAILABLE,
; # HOWEVER, BETWEEN BEGDAT AND ENDDATI.
H i ¥
H R R R R R R R R R R R R R R R R R R R R R R R R R RRHEEE
i
H SCRATCH RAW AREA FOR BDOS USE

Bhar = REGDAT EQU £ ;BEGINING OF DATA AREA

DB&F DIRBUF DS 128 ;DIRECTORY ACCESS BUFFER

GDEF ALVE g 31 ;ALLOCATION VECTOR 8

DEBE fsve iz 32 sCHECK VECTOR @



FILE: BIDBEZ/B PRN FRBE 823

DEZE ALVL ik 3 1ALLOCATION VECTOR 1

DEAD £avi D3 32 ;CHECK VECTOR 1

DEAD ALV2 05 3t sALLOCATION VECTOR 2

DESC £evz s 32 +CRECK VECTOR 2

i

DEAC ALV3 fh 3 1ALLOCATION VECTOR 3

DECH Lsv3 Ds 32 ;CHECK VECTOR 3

DEER = ENDDAT £BU ¥ ;END OF DATA AREA
B = DATSIE EGu $-BEGDAT ;5I1E OF DATA AREA

x
L]
F'
r

DEER END
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0000

0038

Fo00

0004

0000
0000

0000
FEFF
0000
0000
0000

"

"won

M ouw " onoH

. P sw P e

PERRELSRREIEEREARRERRERTRERRRRRRERRREtaRERIRIRsRLIInIRILIIIININY

' N :
' CUSTONIZED BIOS FOR MICRONATION *DOUBLER’ AS USED WITH ¢
' (C> OR <C1> PROM {ON DOUBLER). '
' SINGLE/DOUBLE DENSITY, SINGLE/DOUBLE SIDED. t
t '
¥ WITH DRIVERS FOR M MULTI 1/0 BRD IN SINGLE USER CONFIGURATIONS
Jeszs=smsssssssssssssssssssz = :
t COPYRIGHT (C) 1979, MICROMATION AND DIGITAL RESEARCH. #
t t
t LAST UPDATED ON FEB 12, 1980 t
! t
t REVISED FOR CAVRO STD SYSTEM '
' VERSION 2.0 REV 6 OCT 27,1981 '
t '
EEERRRERESEERERRERRNIRERIRRRRRRRERREIIRESIIRERUSIETILLIILILILIIL

PRt iR et seliaietRreastrtniasetisResasbesbeibsiissacitissfeis
TRUE EQU -1 ! FALSE EQU 0

et ERe ey P Reseasounsistatissaieceitstatiteicasitatiistissecinssses
ITHE FOLLORING LABELS MAY BE USER DEFINED FOR DIFFERENT OPERATING ENVIRONMENTS:

HSIIE EQU 36 ;SI1E OF OPERATING SYSTEM IN KILOBYTES
3 (CURRENTLY 48K). THIS NUMBER MUST BE
; CHANGED FOR LARGER SYSTEHS,

10PRON EQU  OFOOOH
NDRIVES EBU 4 sNUMBER OF DISK DRIVES SUPPORTED BY
; THIS CBIDS
J=======z==c s====z==z==z=== === = ===
1/0 BYTE FOR LIST DEVICE IS IMPLEMENTED AS FOLLONS:

*TTY* = MULTLIST (MM MULTI 1/0 BOARD SERIAL PORT#1)

*CRT* = CONOUT (MM DOUBLER SERIAL PORT) ,

*LPT" = CENTLIST (CENTRONICS 703/779 TYPE LIST DEVICE)

*UL1* = OPTIONAL DRIVER TO BE SELECTED BY USER (SEE BELOW)
‘::::::;:::::::::::::::::::::::::::::::::::::: ..... a==Ss=== : : -
1 ==)UPDATED: 2-12-80
; o
; LIST DEVICE ERUATES: (THESE COULD BE SET FALSE TO SAVE BIOS SPACE IF
; USER LIST DRIVER IS TOO LARGE TO FIT OTHERWISE)

;

NULTLIST EQU FALSE

CENTLIST | EQu FALSE

;-_-; _______________ —mmmmmmommeen
; LIST DEVICE OPTIONS: SET ONLY ONE FLAG TRUE FOR DESIRED DRIVER AS *UL1®
; .

NONE EQu FALSE  ;ND "UL1* FUNCTION DESIRED

GODBIO EQu TRUE  ;60DBOUT 1/0 BOARD AS LST:

SSMID EQu FALSE  ;SOLID STATE MUSIC 25+P AS LST:

DPIO EQU FALSE  ;DELTA PRODUCTS CPU BOARD RS LST:

USERLST EQU FALSE  ;SET FLAG TO INSERT USER DEFINED LST:

;THIS CODE MUST BE INSERTED IN BIOS UNDER LIST:
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9000 =
C400 =
CCo6 =
DAOQ =

0003

FBoO
FB0O
FC00

non

FCo1 =,
FCo3
FCo4 =
FCO5
FEoA
FCOD =
FC10 =
FClé =

FC20
FC21

n

PAGE

002

;AND INITIALIZATION CODE UNDER (COLD} BOOT

i
BIAS
cce

BDOS
BIOS

i
T0RYTE

CONTROLL
PRON
BUFF

W e W e W e

j
HRCONT
RDSTAT
NRCLK

"BIAS" IS ADDRESS OFFSET FROM 3400H FOR MEMDRY SYSTEMS
THAN 20K (REFERRED TO AS "B" THROUBHOUT THE TEXT).

EQu
EQu
EQU
Equ

EQU

{NSIZE-20) £1024
J400H+BIAS ;BASE OF CCP

CCP+B806H

;BASE OF BDOS

CCP+1600H ; BASE OF BIOS

0003H  ;INTEL 1/0 BYTE

CBIDS FOR MICROMATION DOUBLE DENSITY CONTROLLER

ER

UARTDATA

RDMARK

UARTSTAT

e We me WS ay e

i
DENBYTE
CTRBYTE
TRACK

PRESDSK ~

SECTOR
NXTDISK
STEPTINE
DENMAP

TRYL
RETRYCOU

NT

EQU
EQU
EQU

1t

'

EQU
EQU
EQU
EQu
EQU
EQU

1t

e

EQU
EQu
EQU
EQu
EQU
EQu
EQu
EQu

Eeu
EQu

1t

e

1t

it

O0FBOOH ;ADDRESS OF CONTROLLER
CONTROLLER ;ADDRESS OF DOUBLER PROM
CONTROLLER+400H ;ADDRESS OF SCRATCH RAM

SRS RRRREERRRRRRRRE
t

HARDKARE PORT DEFINITIONS i
_ t
ERERRRRRRRRRRRR RN

CONTROLLER+600H

WRCONT

WRCONT+1

WRCONT+2

WRCONT+3 +LOADS THE HEAD
WRCONT+0AH

IS EREEREEEREREEEEEREEE]
1
RAM VARIABLE DEFINITIONS t
t
Q_

IS EEEEE RN EEREEEREEE

BUFF+1 ;0 FOR SINGLDE DEN., 10 FOR DBL.DEN
BUFF+3 ;RAM IMABE OF RDSTAT OR WRCONT
BUFF+4 + TRACK NUMBER FOR CURRENT DRIVE
BUFF+3 ;CURRENTLY LOGGED IN DRIVE NO.
BUFF+0AH

BUFF+0DH ;DRIVE NO. FOR NEXT 1/0 (READ/WRITE)
BUFF+10H ;STEP TIME IN MSEC

BUFF+16H ;FOR EACH OF 4 DRIVES,

;00 FOR SINGLE DENSITY

3 10H FOR <C> PROM

;04H FOR <C1>PROM FOR DOUBLE DENSITY
BUFF+20H ;CBIOS ERROR CHECK
BUFF+21H +CBI0S TRK,/SECTOR ERROR CHK. BYTE
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FC22 =

CURRDRIVE EQU BUFF+22H ;CB10S DISK, LOBGED IN BEFORE WARMBODT
23R ea et doisasisaceitttititintiiitis
L L4
L LIST DEVICE ERUATES !
t L

133 08teattitsiteteittesitnesiiietiitate

IF (MULTLIST OR CERTLIST)
;ASSENBLED ONLY FOR PORTS ON MICROMATION MULTI 1/0 BOARD

PORT EQUATES:CHANGE VALUE OF UARTIC TO RE-MAP THE PORT DECODING OF 1/0 BOARD

NOTE: DECODING OF BOARD I/0 SPACE OCCURS ALONG 32 PORT BOUNDRIES
{1.E.:A5-A7 ARE SIGNIFICANT ADDRESS BITS FOR I/0 BLOCK)

P g PE sw G gy B

et et taiee e asieitesesdiitasotnstesiiittseatstideitsstatt)
UARTIC EBY 0 ;CONTROL PORT OF 8251 #1 (IC 4B)

LRt e eiR Ryt eesaerti et rtasinetasatiteiessatiositsititsnistiissests)

BASE . ERU UARTIC jEQUATE BASE FOR REST OF TABLE
UARTID EBU BASE+] ; DATA PORT OF UART #1

UARTZ2C EBU BASE+4 ;UART 42 (IC 5B)
UART2D EQU BASE+3 :

UARTIC ERU BASE+8 ;UART #3 (IC 7B)
UART3ID EQU BASE+? -

UARTAC EQU BASE+0CH ;UART #4 (IC B)

UARTAD EQU BASE+QDH

P8255 EAU - BASE+10H ;8255 CONTROL REG. (IC 1A)
PORTC  EQU BASE+11H

PORTB  EQU BASE+12H

PORTA  EQU BASE+13H

RTC EQu BASE+14H 8253 TIMER/COUNTER CONTROL PORT (IC 3B)
TIMERZ EQU BASE+15H ;COUNTER 32

TIMERD EQU BASE+16H ;COUNTER #1

TIMERO EBU BASE+17H ;COUNTER %0

PORT9,~"EQU BASE+18H ;PARALLEL DUTPUT LATCH (IC 2A)

PORT!  EQU BASE+19H ;PARALLEL OUTPUT LATCH (IC 3A)

USERPRT ERU BASE+1CH ;BASE DF USER DEFINED I/0 PORTS (PORTS 1C-1FH)

R R R R Rt Rttt N iRt eRartaassetraessttssississsassss
ENDIF jSTOP CONDITIONAL ASSEMBLY

IF CENTLIST
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F803
FB0S

FBO9 =
FBOC =
FBOF =
FB1S =
FB12 =
FBIB =
FBIE =

DAOG

02 =

0000
0004
0042
0049
004D =

"

L4

DAQO C3CADA

PAGE 004

;CONDITIONAL ASM FOR MM MULTI

1/0 BRD FOR USE WITH CENRDNICS PRINTER

COMMAND EQu P8253 ; COMMAND WORD REGISTER
DATAPORT EQU PORTO ;PARALLEL DATA OUTPUT LATCH TO PRINTER
STATUS 1] PORTC ;STATUS BITS:0BF/=BIT 7
; ACK/=BIT &
; BUSY=RIT 3
ENDIF ;END OF PORT DEFINITIONS FOR CENTLIST
IF USERLST ;AREA FOR USER LIST ROUTINE EQUATES
ENDIF
; trrrrsrerrELELELLERLLLLELLEELLRLY
i ' ot
; L JUMP VECTORS TO ROUTINES IN CONTROLLER PROM L
H L ]
H Frasrrertr bR L ELEREELEELELELEEE YUY
i
§
CHONE EQU PRON+3 ;HONES THE DISK
CSELDSK EQU PROM+6 ;SELECTS DRIVE POINTED TO BY C REB
. AND LOADS HEAD
CSETTRK EQu PRON+9 ;STEPS DRIVE TO TRACK ()
CSETSEC EQU PRON+0CH +SET SECTOR NUMBER
CSETDMA EQu PROM+OFH ;SET DMA ADDRESS
DISKRWRITE Equ PRON+15H ;WRITE SECTOR
DISKREAD EQU PRON+12H +SECTOR READ
SETDEN EQU PRON+1BH + TEST DENSITY OF CURRENT DRIVE
WRITEPROTECT EQu PROM+1EH ;CHECK FOR WRITE PROTECT
j
; frrrtrtrerrEEtrLELLLEERELLRLELY
j
OR6 BIOS  ;ORIGIN OF THIS PROGRAN
}
; frerrrtrrr L L EELELELELLEELRSLS
j
i
NSECTS EQU ($-CCP) /128 {WARM START SECTOR COUNT
}
BOOTBASE EQU 0 +BOTTOM OF USABLE MEMORY
CPMDRIVE EQu BOOTBASE+4 ;LOC. 04 OF PABE 00. CURRENT CPM DISK
TRACK1 EQU BOOTBASE+42H  ; TEMPORARY STORABE FOR TRACK NUMBER
DENSIDE EQu BODTBASE+A9H  ;INFO ON DENSITY AND SIDE FOR UTILITIES
SIDE EQU BOOTBASE+4DH
b
Ké? frrrrsrrrr R L ELEEEEREILELELELELE LY
H L4 4
; ! JUMP VECTORS FOR INDIVIDUAL SUBROUTINES t
; $ USED BY ENTIRE SYSTEN '
; L L
; srErrr e L L LELLLLLELLEL R L L LR LEELEOLY

JNP

BOOT

;COLD START
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DAO3 C3D9DA  BWBOOT JHP

PAGE 005

WBDOT ; WARM START
DAO4 C3FFIC Jnp CONST ;CONSOLE STATUS
DAY C308DD  CONIN1 JMP CONIN s CONSOLE CHARACTER IN
DAOC C314DD  CONDUTY Jmp CONOUT ;CONSOLE CHARACTER OUT
DAOF C321DD JHP LIST ;LIST CHARACTER OUT
DA12 C341DD Jnp PUNCH s PUNCH CHARACTER OUT
DA1S C341DD “JNP READER ;READER CHARACTER OUT
DA18 C3C1IDC JHP HOME ;BIOS MOVE HEAD TO HOME POSITION
DALB C3620C JNP SELDSK ;BIOS SELECT DISK (DOESN’T ACTUALLY SELECTS)
DA1E C3C3DC JHP SETTRK ;BI0S SET TRACK
DA21 C3DFDC JHP SETSEC ;BI0S SET SECTOR
DA24 C3OFF8 JNP CSETDNA ;CONTROLLER SET DMA ADDRESS
DA27 C3IABDB JHP READ ;BIOS READ DISK
DA24 C38CDB JHP WRITE ;BIOS WRITE DISK
DA2D C340DD JNP LISTST sRETURN LIST STATUS
DA30 C3C8DC Jnp SECTRAN ;SECTOR TRANSLATE
H
L
H sttt LR ELELELEELEEELELELEELS
H t H
H H FIXED DISK PARANETER BLOCK TABLES FOR FOUR t
H H DRIVE SYSTEM H
3 ¢ 1
H trrrsELELEELEELEELEELELERELERLEELILOLLY
H
]
DA3Y = DPBASE EQU $ +BASE OF DISK PARAMETER BLOCKS
]
H DISK PARAMETER BLOCK FOR DRIVE NO. 00
]
DA33 73DA0000 DPEQ: DW TRANS, 0000H ; TRANSLATE TABLE
DA37 700000000 DR 0000H, 0000H ; SCRATCH AREA
DAJR 4EDDBDDA DK DIRBUF,DPRO ;DIR BUFF, PARM BLOCK
DA3F EDDDCEDD D CSVO0,ALVO ; CHECK, ALLOC VECTORS

DA43 73DA0000 DPEl: DW
DA47 00000000 W
DA4B 4EDDBDDA [’

DAAF 2CDEODDE DW

TRANS, 0000H
0000H, 0000H
DIRBUF, DPRO
CSVL, ALVL

DISK PARAMETER BLOCK FOR DRIVE NO. 01

; TRANSLATE TABLE

+ SCRATCH AREA

;DIR BUFF, PARM BLOCK
;CHECK, ALLOC VECTORS

; DISK PARAMETER BLOCK FOR DRIVE ND. 02

i
DAS3 73DA0000 DPE2:  DW

TRANS, 0000H

s TRANSLATE TABLE

DAS7 00000000 DK 0000H, 0000H ; SCRATCH AREA
DASB 4EDDBDDA D DIRBUF,DPBO ;DIR BUFF, PARM BLOCK
DASF 6BDEACDE - ¥ C5V2,ALV2 ; CHECK, ALLOC VECTORS
.
; DISK PARAMETER BLOCK FOR DRIVE NO. 03
;
DA&3 73DA0000 DPE3:  DW TRANS, 0000 ; TRANSLATE TABLE
DA67 00000000 DW 0000H, 0000H ; SCRATCH AREA ;
DAGB 4EDDBDDA DW DIRBUF, DPBO ;DIR RUEF, PARM BLOCK
DAGF ARDEBBDE D CSV3, ALV ; CHECK, ALLOC VECTORS
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DA73 01070D13
DA77 19050811
DA7B 1703090F
DATF 1502080E
DAB3 141A040C
DAB7 12180404
DABB 1016

DARD 1AQO
DABF 03
DA%G 07
DA91 00
DA92 F200
DA94 3F00
DA%6 CO
DA97 00
DA9B 1000
DA9A 0200

DAYC 3400
DAYE 04
DAYF OF
DARO 01
DAAL F200
DAR3 7F00
DARS CO
DARG 00
DAAT 2000
DAY 0200

DARB 3400
DAAD 04
DARE OF
DAAF 01
DARO F200
DAB2 7F00
DAB4 CO
DABS 00
DAB 2000
DABB 0200

RANS: DB
DB
DB
DB
DB
DB
DB

L]
DB
DB
DB
D
DK
DB
DB
DW
DN

=3 .
- :
b=l
—
-

- e

W
DB
DB
DB
D
D
DB
DB
D
DW

DPB2:

L]
DB

DB .

DB
TN
W

DR

DB

¥

D

i
DFB3:

PAGE 006

SINGLE DENSITY SECTOR TRANSLATE TABLE

1,7,13,19 1SECTORS 1,2,3,4
25,5,11,17  ;SECTORS 5,6,7,8
23,3,9,15 sSECTORS 9,10,11,12
21,2,8, 14 sSECTORS 13,14,15, 16

20,26,b,12 sSECTORS 17,18,19,20
18,24,4,10  ;SECTORS 21,22,23,24
16,22 sSECTORS 25,26

;DISK PARAMETER BLOCK FOR SINGLE DENSITY SINGLE SIDED DISKS
WITH BLOCK SIZE BLKSI = 1024 BYTES / BLOCK

2 sSECTORS PER TRACK

3 sBLOCK SHIFT FACTOR

7 +BLOCK MASK

0 sNULL MASK

242 sDISK SIZE-1 (NO. OF BLOCKS/DISK-1)

83 ‘ ;ND. OF DIRECTORY ENTRIES MAX.-1

192 ‘DIRECTORY ALOCATION SPACE MASK, 1 ST BYTE
0 sSAME AS ABOVE, 2 ND BYTE

16 :CHECK SIZE - (64 DIR ENTRIES DIV BY &)

2 sNO. OF SYSTEM (NOT ACCESSABLE) TRACKS

;DISK PARANETER BLOCK FOR DOUBLE DEN., SINGLE SIDED DISKS
WITH BLOCK SIZE BLKSI = 2048 BYTES / BLOCK

52 sSECTORS PER TRACK

4 ;BLOCK SHIFT FACTOR

15 sBLOCK MASK

1 sEXTENT MASK

242 sDISK SIZE-1 {ND. OF BLOCKS/DISK-1)

127 sND. OF DIRECTORY ENTRIES MAX.-1

192 sDIRECTORY ALOCATION SPACE MASK, 1 ST BYTE
0 ;SANE AS ABOVE, 2 ND BYTE

32 ;CHECK SIZE

2 sND. OF SYSTEM (NOT ACCESSABLE) TRACKS

;DISK PARAMETER BLOCK FOR SINGLE DEN., DOUBLE SIDED DISKS
WITH BLOCK SIZE BLKSI = 2048 BYTES / BLOCK

52 ;SECTORS PER TRACK

I sBLOCK SHIFT FACTOR

15 sBLOCK MASK

1 SEXTENT MASK

242 sDISK SIZE-1 (NO. OF BLOCKS/DISK-1)

127 ;NO. OF DIRECTORY ENTRIES MAX.-1

192 sDIRECTORY ALOCATION SPACE MASK, 1 ST BYTE
0 sSAME AS ABOVE, 2 ND BYTE

32 ;CHECK SIZE

2 sNO. OF SYSTEM (NOT ACCESSABLE) TRACKS

;DISK PARANETER BLOCK FOR DOUBLE DEN., DOUBLE SIDED DISKS
WITH BLOCK SIZE BLKSIZ = 4096 BYTES / BLOCK
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DABA 6800
DABC 05
DABD 1F
DABE 03
DABF F200
DACY 7F00
DAC3 80
DAC4 00
DACS 2000
DAC7 0200

DACY FF

DACA JEC!

DACC 320300

DACF AF
DADO 320400

DAD3 32C9DA

PAGE 007

DK 104 ;SECTORS PER TRACK
DB 5 sBLOCK SHIFT FACTOR

DB 3 sBLOCK MASK

DB 3 sEXTENT MASK

DK 242 :DISK SIZE-1 (ND. OF BLOCKS/DISK-1)
DK 127 ;ND. OF DIRECTORY ENTRIES MAX.-1
DB 128 ;DIRECTORY ALOCATION SPACE MASK, 1 ST BYTE
DB 0 1SANE AS ABOVE, 2 ND BYTE

W 32 sCHECK SIZE

DK 2 sND. OF SYSTEN NDT ACCESSABLE) TRACKS
tLIIL LI EELEEEELLIESELILELEERELLILELOY

t t

t END OF FIXED TABLES :

: :
TIEEE L L EEELILLIREERLEEELLELLLLECLTY

AGE
i PRt tntiResusssieeitetiitisisissastsisseisiiesissatsl
H ' L L s t ' $ L4
H 2R a0 e atetesestaltiitesersasiqsoieistsstaesistastcts
i
BODTFLAG: DB OFFH  3SET TO 00 ON COLDBOOT
BOOT:  ;SIMPLEST CASE IS TO JUST PERFORM PARAMETER INITIALIZATION
L A,OCIH +SET 10BYTE TO: LST:=UL):
H CON:=CRT:
STA T0BYTE s INITIALIZE THE 10BYTE
; (LST:=LPTs, CON:=CRT:)
XRA A +ZERD IN THE ACCUM
STA CPMDRIVE ;LOC 0004 - CPM CURRENT DISK NO.
STA BOOTFLAG
‘ -
; INITIALIZATION ROUTINES FOR LIST DEVICES FOLLOW:
‘ ————

}
§
.
H
.
H

IF GODBIO - ;START CONDITIONAL FOR BODBOUT I/0 BOARD
XRA A s INITIALIZE THE 1/0 BOARD
ouT 3 ;BY SENDING A 00 TD THE STATUS PORT
ENDIF ;STOP ASSEMBLING FOR THE G0DBOUT ONLY

~ {ABOVE NOT NEEDED FOR CURRENT BOARD
IF DP10 ;UART INIT FOR DELTA PRODUCTS CPU BOARD
AVl A, OEH ;BRING UART TO COMAND INSTRUCTION MODE
out 01 ;PORT 1 IS UART A STATUS
ouT 03 +PORT 3 15 UART B STATUS (ALSO TIME FILL)
L A, 40K ;COMAND INSTRUCTION MODE - RESET UART
out 01 '
out 03

L A, OEEH ;HODE - BAUD RATE FACTOR = 16X
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DAD6 C326DB

PAGE 008
out 01 ;DISABLE PARITY, B BIT CHARACTER LENGTH
ouT 03 H
Ml A, 374 +COMAND INSTRUCTION MODE-TRANSM ENABLE,
ot 01 ~ ;DATA TERM READY, RECEIVE ENABLE, ERROR
out 03 +RESET, REQUEST TO SEND (IF NEEDED)
ENDIF ;5T0P ASSEMBLING FOR THE DELTA PRODUCTS BRD.

IF MULTLIST
;CONDITIONAL ASSEMBLY FOR MICROMATION MULTI I/0 BOARD FOLLONS

18251 UART INITIALIATIDN:

© NOP

W1 A,OFH s THESE FIRST TWD BYTES PUT 8251°5 IN MODE SET

0T UARTIC ;

NOP sNASTE TINE AT AMHI....

NOP -

W1 AAOH ;

0UT  UARTIC ;

NOP o sNASTE TINE AT AMHI....

NOP

WI  A,OFEH sMODE SET:ASYNC,B DATA & 2 STOP BITS,ND PARITY

OUT  UARTIC ;

NOP {WASTE TINE AT 4MHL....

WI A3TH ;CONNAND NORD:ENABLE RXD & TXD, RTS/ & DTR/
sFLAGS SET, ERROR FLABS RESET...

0T UARTIC ;

18253 INITIALIZATION:

NI A,0BsH $SET MODE OF 8253 COUNTER #2 (BAUD CLOCK)

Wr  RIC ;

Wl A,13 sDIVIDE BY 13 OF NASTER 2MHI. CLOCK

T TINRZ

RA A ;

0T TIMER ;

ENDIF sEND OF CONDITIONAL ASSEMBLY

IF CENTLIST
;8255 INITIALIZATION: SETS UP CENTRONICS TYPE PRINTER DRIVER

V1 A, 0ABH ;DEFINE MODE: PORTA= MODE1 (OUTPUT)
;PORTC= STATUS A AND MODEC (INPUT)
;PORTB= DON’T CARE (SET TD MODEQ OUTPUT)

ouT COMNAND ;

nvl A, OFFH ; TURN OFF DATA 5TROBE

ouT DATAPORT ;

ENDIF ;5TOP CONDITIONAL ASSEMBLY FOR CENTLIST

IF USERLST  ;INSERT CUSTDH‘LIST DEVICE INITIALIZIATION IN THIS AREA

ENDIF

4

IHP ‘GOCPA ; INITIALIZE AND 60 TO CP/N

j
WBOOT: ;SIMPLEST CASE IS TO READ THE DISK UNTIL ALL SECTORS LOADED
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DAD9 3EFF HV1 A, 0FFH
DADB 32C9DA 5TA BOOTFLAG ;TELL THAT WE ARE WARM
DADE 3100C4 LXI Sp,CCP +SET UP STACK BELOW CP/M
DAE1 OE00 L1 c,0 ; SELECT DISK ©
DAE3 CDOGFB CALL  CSELDSK
DAES CDO3FB CALL  CHOME 360 TO TRACK 00
DAEY 062C L B,NSECTS ;B COUNTS & OF SECTORS TO LOAD
DAEB OE00 L €0 sC HAS THE CURRENT TRACK NUMBER
DAED 1602 MVI 0,2 3+D HAS THE NEXT SECTOR TO READ
; NOTE THAT WE BEGIN BY READING TRACK 0, SECTOR 2 SINCE SECTOR 1
; CONTAINS THE COLD START LOADER, WHICH IS SKIPPED IN A WARM START
DAEF 2100C4 LX1 H,CCP sBASE OF CP/N (INITIAL LOAD POINT)
LOADI: ;LOAD ONE MORE SECTOR
DAF2 C3 PUSH B ;SAVE SECTOR COUNT, CURRENT TRACK
DAF3 DS PUSH D s SAVE NEXT SECTOR TO READ
DAFA ES PUSH H ;SAVE DMA ADDRESS
DAFS 44 MoV c,D +6ET SECTOR ADDRESS TO REGISTER C
DAF6 CDOCF8 CALL  CSETSEC s CONTROLLER SET SECTOR ADDRESS FROM REGISTER C
DAF9 Ci POP B sRECALL DMA ADDRESS TO B,C :
DAFA €5 PUSH B sREPLACE ON STACK FOR LATER RECALL
DAFB CDOFF8 .CALL  CSETDMA +SET DNA ADDRESS FROM B,C
i
H DRIVE SET TO 0, TRACK SET, SECTOR SET, DMA ADDRESS SET
DAFE CDI2F8 CALL  DISKREAD +DIRECT DISK READ OF ONE SECTOR
DBO1 R7 ORA A ;ANY ERRORS?
DB02 C2D?DA INI WBOOT ;RETRY THE ENTIRE BOOT IF AN ERROR OCCURS
L]
H NO ERROR, MOVE TO NEXT SECTOR
DBOS El POP H ;RECALL DMA ADDRESS
DRO4-. 118000 LX1 D, 128 s DHA=DNA+128
DBO9 19 DAD D ;NEW DMA ADDRESS IS IN H,L
DBOA D1 POP D sRECALL SECTOR ADDRESS
DROB C1 POP B sRECALL NUMBER OF SECTORS REMAINING
. ;AND CURRENT TRK
DBOC 05 - DCR B ; SECTORS=5ECTORS-1
DBOD CA26DB i1 60CPM ; TRANSFER TO CP/M IF ALL HAVE BEEN LOADED
)
H MORE SECTORS REMAIN TO LOAD, CHECK FOR TRACK CHANGE
DB10 14 INR D ,
DB11 7R Hov A,D ;SECTOR=27?, 1F S50, CHANGE TRACKS
DB12 FE1B CPI 27
DB14 DAF2DA JC LOAD1 ;CARRY BENERATED IF SECTOR(27
[
;  END OF CURRENT TRACK, 60 TO NEXT TRACK
NXTTRK:
DR17 1601 LA D1 +BEGIN WITH FIRST SECTOR OF NEXT TRACK
DB1% oC INR C ; TRACK=TRACK+1
H ‘
H SAVE REGISTER STATE, AND CHANGE TRACKS
DB1A €5 PUSH B

DBIB D5 PUSH D
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DBIC ES
DB1D CDOYFB
DB20 El
DB21 D1
DB22 C1
DB23 C3F2DA

DB26 3EC3

DB28 320000

DB2B 2103DA
DB2E 220100

DB31 320500
B34 21046CC
DB37 220600

DB3A 018000
DBID CDOFFB

DB40 3ACDA
DBA3 FEOO
DB45 C283DB

DB4B 2100F0
DB4B 7E
DBAC FEC3
DBAE C285DB
DBS1 2C
DB32 2C
DBS3 2C
.DB34 TE
DB3S FEC3
DBS7 C283DB
DRSA £D43DB
DB3D CDOOFO

DB60 C3B3DB

PUSH
CALL
POP
POP
POP
JHp

s

)

GOCPH:
L)
5TA
L
SHLD

5TA
L1
SHLD

LX1
CALL

LDA
CPl
NI

PAGE 010

H

CSETTRK ;TRACK ADDRESS SET FROM REGISTER C

A, OC3H
0

H, BWBOOT
1

5
H,BD0S
b

B, BOH
CSETDMA

BOOTFLAG
0
6occep

;FOR ANDTHER SECTOR

' ' f ! L

END OF LDAD OPERATION, SET PARAMETERS AND 60 TO CP/M

;C3 IS A JMP INSTRUCTION

;FOR JMP TO WBOOT

;CBIDS WBOOT ENTRY POINT

;5ET ADDRESS FIELD FOR JMP AT 0

;FOR JMP TO BDOS
;BDOS ENTRY POINT
;ADDRESS FIELD OF JUMP AT 5 TO BDOS

;DEFAULT DMA ADDRESS IS 80H

+ARE WE COLD?
;NO, WE ARE WARM, SKIP INIT CYCLE

;!tltttltlllttlt!ttttltltti!tl!tlt!tt3tt!ttlltttttlt

s INIT THE IOPROM IN THE SYSTEM
;BUT FIRST WE MUST CHECK IF THERE IS AN 1/0 PROM PRESENT,
7AND MOVE THE JUMP TABLE AS REQUIRED

PROMCHK:
LX1
HOV
CP1
JNZ
INR
INR
INR
Hov
CP1
INL
CALL
CALL

JHP

MOVECTORS:

H, 1OPRON
AN
OC3H
60CCP

L

L

L

AN
OC3H
§0CCP
MOVECTORS
10PRON

socce

;18 THE BYTE A JNP?
;NO!
; NAYBE

;NO!

s YES

;MIGHT AS WELL SIGN ON WHILE WE ARE HERE
+ (TRIS IS TAKEN CARE OF ELSEWHERE IF

s THERE 1S NO IOPROM)

LR R R R iRttt eteiiieiRsatieiasesiatitisissll

!

t CHECKS PROM FOR JUMP VECTOR ADDRESS AND MOVES THEM

t T0 BIOS IF NON-ZERD

'

SELRBLLSLRRBRtata st e as s s natnatsasaenesstsasaneesesy
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DB63 1107F0
DB&6 2107DA
DB&Y 1A
DR&A FE0O
DB4C CA7BDB
DB&F 1A
DB70 77
DR71 13
D872 23
DB73 1A
DB74 77
DB75 C37ADB
DB78 23
DR79 13
DB7A 23
DB7B 23
DB7C 13
DB7D 13
DB7E 7B
DB7F FE30
DBB1 DAGYDB
DBB4 C9

DBBS 3A0400
DBBB 4F
DBBY C300C4

DBBC- CD3EDC
DRBF CDIEF8
DR92 C2A6DB

DR95 11E6DB
DB98 CDA2DD

DEYB CDOYDA
DBYE FEO3

DBAO CADYDA
DBA3 C38CDB

DRAS 3ELS
DBAB C3BODB

AGAIN:

SKIPIT:

5KIP2:

NEXT:

60OCCP:

RITE

NRTOK

LI
LX1
LDAX
CPI
i1
LDAX
Hov
INX
INX
LDAX
Hov
JHP
INX
IRX
INX
INX
INX
INX
Hov
CPI
Jic
RET

LDA
Hov
JHpP

f

PAGE 011

D, 10PRON + 7H
H,BI0S + 7H
D

0

SKIPIT

D

M, A

H

El
CPMDRIVE
C,A

cee

' L

;ADDR OF NEW TABLE
;WHERE THIS BIDS WANTS IT

;15 THE HI BYTE 0? {IF IT IS, IT CANNOT
BE A REAL ADDRESS)

 YES
sND, MOVE 2 BYTES

;HOVE POINTERS TO NEXT INSTRUCTION

sWHERE ARE WE?

;NOT DONE YET - LOOP AGAIN
sFINISHED - EXIT

;ENRBLE THE INTERRUPT SYSTEM

;CPM BOOT DRIVE

+SEND TD THE CCP

;60 TO CP/M FOR FURTHER PROCESSING

L L L L L

ERROR CHECKING READ AND WRITE RTNS FOR
NICRONATION CBIOS

CALL
CALL
NI

LXI
CALL

CALL
CP1
J1
JHP

RVI
JHP

AUGUST 1,1978

SETUP
WRITEPROTECT
WRTOK

D, PROTHES
PRINT

CONINI
3
WBOOT
WRITE

A,DISKWRITE AND OFFH

READWRITE

SELECT DISK, STEP TO CORRECT TRACK
;SETS 7 IF DRIVE 1S PROTECTED
+1F ENABLED, CONTINUE

;WRITE PROTECT MESAGE
sPRINT 1T

;WAIT FOR A CHAR & UNLOAD HEAD
; CONTROL C?

;REBOOT IF S0, OTHERWISE

;LOOP UNTIL NOT PROTECTED

;LOW ADDRESS OF WRITE ROUTINE IN PROM
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READ
DBAB CD3IEDC CALL  SETUP sSELECT DRIVE, STEP TO CORRECT TRACK
DBAE 3E12 MVI  A,DISKREAD AND OFFH  ;LOM ADDRESS OF READ ROUTINE IN PROM
READNRITE
DBBO 32BCDB STA  RWH ;STORE ADDRESS IN CALL INSTRUCTION
DBB3 AF YRA A .
DBBA 3220FC STA TRV s 2ERD DUT ERROR COUNTERS
DBB7 3221FC STA  RETRYCOUNT
RETRY:
DBBA F3 DI
DEBB CDI2FB  RW  CALL  DISKREAD ;READ OR WRITE SECTOR
sSETS 7 ON SUCCESSFUL READ
$SETS T DN TRACK ERROR
DBBE FB El
DBBF 3E00 Wl A0
DBC 8 RI ;SUCCESSFUL READ. RETURN
sREAD DR WRITE ERROR HANDLERS
DBC2 DACFDB bl TRACKERROR sREAD AND WRITE SET C ON TRACK ERROR
DBCS 2124FC LXI  H,RETRYCOUNT
DBCB 34 INN M s INCREMENT RETRYCOUNT
DBCY 7E MY AN
DBCA E&OF ANI  OFH ;16 TRIES
DBCC C2BADB INI  RETRY ;IF MORE THAN 16 RETRIES, TRY RESEEKING
TRACKERROR
DBCF 2120FC LXI  H,TRVI
DBD2 34 IR M s INCRENENT NO OF TRACK ERRORS
DBD3 7E NV AN
DBD4 FEOA Pl 10 ;ALLOW ONLY 10 TRACK ERRORS
DBD6 3E01 1 S ;CP/M CONVENTION FOR PERMANENT ERROR
DBDB C8 Rl sTF 310, RETURN A FAILURE
DBDY CDO3FB CALL  CHONE ;ELSE, HOME THE HEAD
DBDC 344200 LA TRACKI
DBDF 4F MV C,A
DBEO CDOYFB CALL  CSETTRK RESEEK TO CORRECT TRACK
DBE3 C3BADB I RETRY
PROTHES:
DBE4 0DOAOASOS2 DB CR,LF,LF,’PROTECTED - INSERT’
DBFB 2041204E4F DB > A NON-PROTECTED DISK’
DC10 20414E4420 DB * AND TYPE RETURN’ ,
DC20 OLOAOAZBAF DB CR,LF,LF,” {OR TYPE CTL C TO ABORT)’,CR,LF,’$’
;
‘--- - ————
SETUP: .

| e
;SELECTS REQUESTED DRIVE IF IT 15 NOT ALREADY SELECTED

;STEPS TO REQUESTED TRACK

;SETS UP CONTROLLER TO TRANSFER DATA TO/FROM PROPER SIDE OF DISK

DC3E 3A0DFC LDA  NXTDISK, sBET NEXT DISK NO.
DCAL 4F MOV C,A ‘
DC42 3A0SFC LDA  PRESDSK ;6ET PRES DSK.

DC43 B9 CHP C ;EQUAL?
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DC4b CAQGFB

DC49 3p4200
DCAC 4F
DCAD JAO4FC
DCS0 B9
DCS1 C409F8

DC54 3A4DOO
DC57 OF
DC58 3F
DC39 3A03FC
DCIC 17 -
DESD OF
DCSE 3203FC
DCa1 C9?

DC62 210000
065 79
DC66 FEO4
DC48 DO

DC&9 320DFC

DC&C 7B
DC&D 1F
DC4E D4BODC

CN1 CSELDSK ;IF ND, SELECT NEXT DISK
Rt eReaesitiiacessiatesitiie
;FIX FOR BUG IN C.1 PROM
;IF YOUR DOUBLER HAS ANY PRON VERSION OTHER THAN C.1, YOU DON’T NEED THIS

H LDA RDSTAT $6ET DRIVE STATUS

H ANI 204 sHEAD LOADED?

H CN2 CSELDSK ;IF NO, CALL CSELDSK TO LOAD HEAD

H 3 (C REG ALREADY HAS PROPER DISK NUMBER)

;END OF FIX FOR BUG IN C.1 PROM
Rteattisifessatiiestainiitetidel]

LDA  TRACKI $BET REQUESTED TRACK NUMBER
MV C,A
LDA  TRACK ;BET TRACK # WE’RE ON
P ¢ ;ARE WE ON REQUESTED TRACK?
(NI CSETTRK ;IF NO, CALL CONTROLLER SETTRK ROUTINE
LDA  SIDE ;SIDE = 00 FOR SIDE 0
RRC ;SHIFT SIDE BIT INTO CARRY
CNC ;CONPLENENT CARRY
LDA  CTRBYTE
RAL ;SHIFT CARRY INTO BIT 0, SET CARRY = BIT 7
RRC $ROTATE 1T BACK TO NORMAL
STA  CTRBYIE
RET
; t ' t ot t '

170 DRIVERS FOR THE DISK FOLLOW
FOR NOW, WE WILL SIMPLY STORE THE PARAMETERS AWAY FOR USE
IN THE READ AND WRITE SUBROUTINES

- WS ame W

L

SELDSK: ;SELECT DISK BIVEN BY REGISTER C

' S 5

;ON ENTRY, BIT 0 OF REGISTER E CONTAINS THE DRIVE STATUS

'BIT 0 IS 0 IF THE SELECTED DRIVE IS "OFF LINE® (NEVER BEEN SELECTED
SINCE LAST WARM BOOT)

,HE HANT TO TEST THE DENSITY OF THE DISK IF IT IS OFF LINE

LXT H,0000H sERROR RETURN CODE

MV AL -

CPI  NDRIVES ;VALID DRIVE NUMBER?

RNC iND CARRY IF 4,5,...

§TA  NXTDISK ;DOUBLER SCRATCH LOC. FOR NEXT DISKOP

e

DISK NUMBER IS IN THE PROPER RANGE

-, we we

Mov AE ;6ET DRIVE STATUS FOR EVALUATION
RAR {B6ET BIT 0 - LOGIN STAT INTO CARRY
CNC SETPARN ;CARRY 1S5 CLEAR IF DRIVE IS JUST BEING

;SELECTED FOR THE FIRST TIKE
;SELECT DESIRED DRIVE, TEST DENSITY

; COMPUTE PROPER DISK PARAMETER HEADER ADDRESS
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DC71 3ACDFC
DC74 &F
DC75 2600
DC77 29
DC78 29
DC79 29
DC74 29
DC7B 1133DA
DC7E 19
DC7F C9

DCBO CDOLFB
DCB3I CDO3FB
DC86 OE02

DCBB CDOYFB

DCBB CD71DC
DCBE 0600
DCR0 70
DC91 23
De2 70
DC?3 3JA0OFE
DC?4 Eb40
DCY8 OELE
DC9A CA9FDC

DESD OE0O

DCYF 3AOIFC

DCAZ BT
DCA3 3EOF
DCAS C24FDC

L4

DCAB AF
DCAY 2B

~ DCAA 3473
DCAC 23
DCAD 34DA

DCAF 81
DCBO 324900
DCB3. QEO9
DCBS 09
DCBb EB

¢

PAGE 014
;
CALCDPE
LDA  NXTDISK sBET DISK, WHICH BACAME PRESENT AFTER SEL.
MV LA ;L=DISK NUMBER 0,1,2,3
WL H,0 sHIGH ORDER ZERD
0D H 132
D H $14
DD H 118
D H s116 (SIZE OF EACH HEADER)
LXI  D,DPBASE
DD sHL=, DPBASE (DISKNO#14)
RET
SETPARM: sTEST DISK WHICH 1S BEING SELECTED FOR THE FIRST TIME

L

;ON ENTRY, C REG CONTAINS DISK NUMBER 70 BE SELECTED

CALL
CALL
HVI

CALL

CALL
LA
Hov
INX
MoV
LDA
ANI
M1
11

vl

DBLSIDD

LDA

ORA
L
JINI

XRA
DCX

)

DBLDEN

IRX
VI

ADD
STA
HV1
DAD
ICHG

CSELDSK
CHOME

2
CSETTRK

CALCDPE
B,0

M,B

H

M,B

RDSTAT

A0H
C,DPB2-DPBO
DBLSIDD

C,0
DENBYTE
A

A, DPB1-DPB)
DBLDEN

A
H

sSELECT DISK ROUTINE IN PROM

sHONE THE DRIVE

sSTEP T0 TRACK 2

sMHEN THE PROM STEPS FRON TRACKS 0 OR 1

;T0 TRACK 2, IT TESTS THE DENSITY

sDENSITY INFO IN DENBYTE IS NON VALID
sCALCULATE DISK PARAMETER HEADER ADDRESS

sFOR DAD

;TERD OUT SECTOR TRANSLATE POINTER IN DPE

+ (IF DISK 1S SINSLE DENSITY, WE’LL REPLACE IT)

+CHECK FOR DOUBLE SIDED DISK
+IF BIT & IS LOW, DISK IS DOUBLE SIDED
;OFFSET IN PARM TABLE FOR DOUBLE SIDED

;ND OFFSET FOR SINGLE SIDED

sNOW FIND DENSITY

sFOR <C> PROM, DENBYTE = 0 FOR 5D, 10H FOR DD
sFOR <C1> PROM, DENBYTE = 0 FOR SD, 4 FOR DD
s DENBYTE = 0?

;OFFSET IN PARM TABLE FOR DOUBLE DENSITY

; SINGLE DENSITY,
+NO OFFSET FOR SINGLE DENSITY
;POINT BACK TO BEGINNING OF DP HEADER

M, TRANS AND OFFH ;PUT IN LOW BYTE OF TRANSLATE TABLE POINTER

H

M, TRANS SHR 8

c
DENSIDE
C,9

B

;PUT IN HIGH BYTE OF TRANSLATE TABLE POINTER

;ADD OFFSET FOR # SIDES

;STORE IN SCRATCH FOR USE BY UTILITIES

s INDEX INTO PARM HEADER TO DPB FIELD

sHL NOW CONTAINS ADDRESS OF DPB ENTRY OF HEADER
;SAVE IT IN DE
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DCB7 4F nov C,A +HOVE DPB OFFSET T0 C FOR DAD

DCB8 218DDA Lx1 H,DPBO ;POINT TO BEGINNING OF PARM BLOCKS
DCEB 09 DAD B sNOW HL POINT TO CORRECT PARM BLOCK
DCBC EB XCHB sNON DE POINT TO CORRECT PARM BLOCK

;RESTORE ADDRESS OF DPB ENTRY OF HEADER T0 HL
DCBD 73 MOV HE PUT LOW BYTE OF DPB ADDRESS INTO DP HEADER
DCBE 23 INX H
DCBF 72 HOV N, D ;PUT HIGH BYTE OF DPB ADDRESS INTD DP HEADER
peco €9 RET

HOME: - ;MOVE TO THE TRACK 00 POSITION OF CURRENT DRIVE

: TRANSLATE THIS CALL INTO A SETTRK CALL WITH PARANETER 00
1

DCCI 0E00 Wl C,0
SETTRK: ;SET TRACK GIVEN BY REGISTER C

DCC3 79 MV AC

DCCA 324200 §TA  TRACKI sJUST STORE TRACK NUMBER

DCC7 €9 RET

13228Re2R20e e tseeeiateatiteisisasitseaseiitciittiitied
L4 t L t L ] t 1
2383320022080 3 2R 000 dtRittitassesdtigesateteiiciinttsi

SECTRAN:

;SECTOR TRANSLATE ROUTINE

;THIS ROUTINE HANDLES ONLY SINGLE BYTE SECTOR VALUES
+AND SINGLE BYTE TRANSLATE TABLES

;ON ENTRY, B=0, C=LOGICAL SECTOR NUMBER, AND DE POINT TO
; THE TRANSLATE TABLE

;ON EXIT, H=0 AND L CONTAINS THE PHYSICAL SECTOR NUMBER

;IF DE=0000H, DD NOT TRANSLATE. JUST PUT MOVE BC INTO HL,
H INCREMENT (TO REFERENCE TO SECTOR 1, NOT 0), AND RETURN

;IF DE <> 0000, WE ASSUME THE DISK IS SINGLE DENSITY »
;NORMALIZE C TO THE RANGE OF <0 TO 25> (BY SURTRACTING 26 IF

; NECESSARY)
s TRANSLATE NITH THE TABLE POINTED TO BY DE, AND, IF 26 WAS
; SUBTRACTED, ADD IT BACK IN

+RESULT IS RETURNED IN HL (IT’S IN THE RANBE <i TO 52))

DCCB 69 Kov L,C +MOVE BC (LO6 SECT) TO HL (PHYS SECT)
DCCY 40 HOv H,B ;H 15 NOW ZERD (SINCE B WAS)

Deca 23 INX H ; INCREMENT FOR PHYSICAL SECTOR NUMBER
DCCB 74 Hov A,D

DCCC B3 ORrA E ; DE=0000H?

DCCD C8 R1 ;IF YES, RETURN

DCCE 2B peX H ;DECR HL BACK 70 LOGICAL SECT &

DCCF 79 Hov AC

DCDO D&1A 5U1 26 ;SECTOR NUMBER ¢ 26?
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UNDER26

B, 26
L,A

AN

Hy0
L,A

;IF NO, PUT 26 IN B {70 ADD IN LATER)
;PUT (C)-26 IN L REB

sNOW L IS IN RANBE OF 0-25

; INDEX INTO TRANSLATE TABLE

;6ET PHYSICAL SECTOR NUMBER FROM TABLE
;ADD OFFSET FOR SIDE 1

;PUT BACK IN L REG

3+SET SECTOR ROUTINE

DCD2 DADBDC JC
DCDS 061A MVl
DCD7 &F MOV

UNDER26
DCD8 19 DAD
DeDe 7€ MOV
DCDA 80 ADD
DCDB 2600 MVl
DCDD &F Hov
DCDE C9 RET

'

SETSEC:

t
DCDF 2116FC LXI
DCE2 JRODFC LDA
DCES B85 ADD
DCES 6F NOv
DCE7 7E MoV
DCEB 214000 LXI
DCEB 3600 KVl
DCED B7 ORA
DCEE 79 Hov
DCEF CAF4DC J1
DCF2 Db1A Sl

DCF4 Db1B SDSECT  5Ul

DCF6 FAFCDC JH
DCF9 34 INR
DCFA 3C INR
DCFB 4F Hov

DCFC C30CFB  SIDEO  JWP

t
L4
!

EQu
EQU

000D
0004

non

™ (™) *® we "8 we W0 e W e

m o

;DECIDES IF DISK 15 SINGLE OR DGUBLE SIDED
;NORMALIZES THE SECTOR NUMBER (1-26 IN 5D, 1-32 IN DD)

;UPDATES "SIDE

;JUMPS TO CONTROLLER SET SECTOR ROUTINE

H, DENMAP
NXTDISK
L

L,A

AN
H,S1DE
4,0

A

A,C
SDSECT

26

21
SIDEQ

M
C,A

CSETSEC

;POINT TD DENSITY TABLE
;6ET DISK NUMBER
; INDEX INTD TABLE

;6ET DENSITY BYTE

s INITIALIZE SIDE T0 0
;SINGLE DENSITY?
;HOVE SECTOR NUMBER TO ACCUMULATOR

; DOUBLE DENSITY
; IF DOUBLE DENSITY, SECTOR & ¢ 53?7

:1F SINGLE DENSITY, SECTOR # ¢ 272
+IF YES, SIDE=0, USE SECTOR NUMBER IN C
+SIDE 1

+SET SIDE=1

;USE SECTOR NUMBER IN ACCUMULATOR

;60 T0 CONTROLLER SET SECTOR ROUTINE
; (SECTOR NUMBER IS IN C REG)

FRLRIRIRRRRRAERRRRRRAARRANILARRIRTLALDARASIARRALRLS

L4

SIMPLE 1/0 HANDLERS (MUST BE FILLED IN BY USER) t

L4

8RR R R R ea e Rt ieansiariiteiitotissseiitaipesesel

HARDWARE UART CONSOLE ROUTINES
ODH JASCIT <CRY

0BR  ALP
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DCFF 3AOAFE
D002 E&02
DDo4 C8
DDO5 3EFF
D0o7 C9

D08 CDFFDC
DDOR CA0BDD
DDOE 3RO2FE
DD11 E&TF
D013 C9

DD14 JAOAFE
DD17 EbO1
D019 CAL14DD
DDIc 79

DDID 3202FE

D020 C9

DD21 3A0300
DD24 E6CO
DD26 CASEDD
D029 17
DD2A D214DD
020 17
DDZE D23FDD

CONST:  ;CONSOLE STATUS, RETURN OFFH IF CHARACTER READY, OOH IF NOT

)
CONSTAT LDA URRTSTAT

ANL 2

RI

W1 A,OFFH

RET

t t ' t t ' t t

ONIN:  ;CONSOLE CHARACTER INTO REBISTER A
CALL  CONSTAT

i1 CONIN

LDA UARTDATA

ANI 7FH

RET

t £ LS L L ' LS $

CJ s wa e

ONDUT: ;CONSOLE CHARACTER OUTPUT FROM REGISTER C

LDA UARTSTAT

AN 01
11 CONOUT
MOV AL
STA  UARTDATA
RET
;
PAGE
; ' ' ' ' ' : t 1
;
LIST:  ;THIS ROUTINE INPLENENTS THE 1/0 BYTE FUNCTION FOR LST: DEVICES
‘ = -+ttt 3t 4
t 1/0 BYTE FOR LIST DEVICE IS INPLEMENTED AS FOLLONS:
! *TTY* = WULTLIST (MM MULTI 1/0 BOARD SERIAL PORTHI)
' *CRT* = CONOUT (MM DOUBLER SERIAL PORT)
! "LPT* = CENTLIST (CENTRONICS 703/779 TYPE LIST DEVICE)
' WLy

1]
=]
©
—
—
f=]
=
>
=
=]
o
L
<
™m
o
w
m
m

tm
(=]
—
m
=
=]
p
[
o3
m
-1

IF NOT (GDDBIO OR SSMIO OR DPIO OR USERLST OR MULTLIST OR CENTLIST)
RET ; THEN RETURN BECAUSE 17 15 NOT SUPPORTED
ENDIF

IF {GODBIO OR SSMIO OR DPID OR USERLST OR MULTLIST OR CENTLIST)

LA 10BYTE ;B6ET THE CURRENT 1/0 STATUS

ANI 0COH

11 HULTLST MM MULTI 1/0 BRD SERIAL PORT AS LIST
RAL

JINC CONOUT ;DOUBLER CONSOLE AS LIST

RAL

JINC CENTLST ;CENTRONICS PARALLEL PRINTER DRIVER

LISTL:
If 60DBIO ;CONDITIONAL FOR THE 60DBOUT 1/0 BOARD FOLLOWS:
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D031 DB21
DD33 E641
D035 FEOL
DD37 C231DD
DD3A 79
DD3B D320

003D €9

DD3E C9,

HULTLST

CENTLST

AKKAIT

PAGE 018
IN 21K
ANI 41N {BIT 0 IS TRANSMITTER BUFFER EMPTY
CPI 1 sBIT & IS -DATA SET READY FROM PRINTER
NI LISTY :NOT READY YET
MoV AL sLIST BETS CHARACTER IN C REG.
OUT 20H 1DATA PORT
ENDIF ;STOP ASSEMBLING FOR THE GODBOUT ONLY
IF SSMIO sLIST ROUTINE FOR SSM 2P+25 1/0 BOARD
IN 2
ANI  BIK sPRINTER READY AND TX READY
CPI  80H
INLLIST
MOV AL
CPI  OBH sFOR AN AUTO LF DEVICE
RI
wr 3
ENDIF
IF DPIO sLIST ROUTINE FOR DELTA PRODUCTS CPU BOARD WITH 8251 UART
IN 01 sBET PRINTER STATUS
ANI  BIH sPRINTER READY AND TX READY
CPI  BIH sUART READY, DATA SET READY (BOTH)
N LISTY sNOT READY, WAIT TILL READY
MOV AL
our 00 ;PRINTER READY, ODUTPUT DATA BYTE
ENDIF ;STOP CONDITIONAL ASSEMBLY
IF USERLST sAREA FOR USER DEFINED LIST ROUTINE
ENDIF
RET sHEY WATCH OUT..DON’T GET RID OF THIS <RET

IF MULTLIST  ;BEGIN CONDITIONAL ASSEMBLY FOR MM 1/0 BOARD SERIAL OUT

IN  CUARTIC
ANI  BIH

CPI  BIH
INI MULTLST
MV AL
OUT  UARTID
ENDIF

RET

TF CENTLIST

XRA A

IN STATUS

RAL

RAL

RAL

iC CENTLST
IN STATUS

ANI 80H

CPI BOH

;6ET STATUS

;CHECK TO SEE IF TRANSMITTER BUFFER IS EMTPY--
;AND IF DSR 1S ACTIVE

{WAIT TD SEND IT IF NOT...

;B6ET CHARACTER TO DUTPUT

;SEND IT TO LIST DEVICE

;5TOP ASSEMBLING FOR THE MICROMATION 1/0 BOARD

;LI5T ROUTINE FOR CENTRONICS 703/779 PRINTER
;CLEAR CARRY FLAG
;6ET STATUS BYTE

j

i

;CHECK BIT 5:PRINTER BUSY???

i ‘

j
;CHECK BIT 7:/0BF??? (EMPTY=HIGH)
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INL  AKWAIT ;

MV AL ;GET CHARACTER FROM C RES.

CP1  OAH sPRINTER 15 AUTO LINEFEED

RI

ORI BOM sRESET DATA STROBE BIT FIRST...

OUT  DATAPORT ;0UT TO PRINTER

0UT  PORTA sTHIS SETS THE /OBF FLAG OF STATUS PORT

ANI  7FH s BENERATE DATA STROBE:BIT 7 OF PORTO

OUT  DATAPORT ;

ORI 8OM i

0UT  DATAPDRT ;

ENDIF sEND OF LIST ROUTINE FOR CENTRONICS 779
DD3F L9 RET

ENDIF sEND OF LIST DRIVER BLOCK...{DO NOT REMDVE.)

t t t t t t ' 1

ISTST: ;RETURN LIST STATUS (0 IF NOT READY, 1 IF READY)

- ™ e W e

DD40 AF XRA A 0 15 ALWAYS OK TO RETURN

PUNCH:
DD41 €9 * READER: RET

PRINT:
DD42 1A LDAX D 36ET NEXT BYTE TO PRINT
DD43 FE24 CPI ¢ ;END?
DD45 C8 R1
DD4b6 AF LY C,A
DD47 CDOCDA CALL  CONDUTH ;OUTPUT CHARACTER TO CONSOLE
DD4A 13 - INX D sPOINT TO NEXT CHARACTER
DD4B C3420D JHP - PRINT

127080 )R00t e s etisne ottt stibiittesisastasqssasaiifes
WARNING
END OF CODE MUST BE LESS THAN

THE VALUE OF ENDCODE

IT1 e e we e =8 e W e we = e

D8O = NDCODE EQU BIOS + 3BOH

2S8R d R0 assianssanssasositanadiitssadastittatiseiasitsssiit:

R R iR Rttt ansisatesstsinitinsessizaisseitg

. L
THE REMAINDER OF THE CEI0S IS RESERVED UNINITIALIZED
DATA AREA, AND DDES NDT NEED TO BE A PART OF THE
SYSTEM MEMORY IMAGE (THE SPACE MUST BE AVAILABLE,
HOWEVER, BETWEER "BEGDAT" AND "ENDDAT™).

- e EE ame W e
. e P gy e
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DDAE =
DDAE

DDCE
DDED

DEOD
DEZ2C

DEAC
DE&B

DEBB
DEAR

DECA =
017C =

DECA
DB&Y AGAIN
CCO0& BDOS
DACA BODT
C400 CCP
DDOB CONIN

!

—. W an WE we e
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SCRATCH RAM AREA FOR BDDS USE

FB00 CONTROLLER 0004 CPHDRIVE

FBOC CSETSEC
DEAA CSV3
DC9F DBLSIDD
F812 DISKREAD
DABA DPR3
DA63 DPE3
DBSS BOCCP
FO00 IDPRON
DAF2 LDAD!
0004 NDRIVES
DB17 NITTRK
DBES PROTNES
DD41 READER
DCF4 SDSECT
DCBO SETPARM
DCFC SIDEO
FCO4 TRACK
FC20 TRYY
DADY NBOOT

DEBB ALV3
0000 BOOTBASE
DC71 CALCDPE
DAO? CONINI
DCFF CONSTAT
FBOF CSETDNA

BEGDAT EQU ) ;BEBINING OF DATA AREA
DIRBUF DS 128 ;DIRECTORY ACCESS BUFFER
i
ALVO s i ;ALLOCATION VECTOR 0
CSvo DS 32 sCHECK VECTOR 0
; .
ALVL s 3 ;ALLOCATION VECTOR 1
csvi s 32 ;CHECK VECTOR 1
3
ALV2 s 3 +ALLOCATION VECTOR 2
Csv2 s 32 ;CHECK VECTOR 2
§
b
ALV3 DS S| $ALLOCATION VECTOR 3
Csv3 DS 32 ;CHECK VECTOR 3
H
ENDDAT EQu $ ;END OF DATA AREA
DATSIZ EQu $-BEGDAT ;SIZE OF DATA AREA
i
L

~ END
DDCE ALVO DEQD ALV DE4C ALYV2
DDAE BEGDAT 9000 BIAS DAOO BIOS
DACY BOOTFLRG  FCOO BUFF DAO3 BWBOOT
0000 CENTLIST  DD3F CENTLST  F803 CHOME
DAOC CONDUTY  DD14 CONDUT DCFF CONST

000D CR FB0& CSELDSK

FB09 CSETTRK  DDED CSVO DE2C C5vi

FCO3 CTRBYTE
FCO1 DENBYTE
F815 DISKKRITE
DA33 DPBASE

" 0000 DPID

DB25 GOCPM
0004 LF

DB&3 MOVECTORS
DB7E NEXT

FLOS PRESDSK
DDA1 PUNCH
DBBO READNRITE
FCOA SECTOR
DCDF SETSEC
DB7A SKIP2
0042 TRACK1
FEO2 UARTDATA
FEO1 WRCLK

F8IE WRITEPROTECT

FC22 CURRDRIVE
FC146 DENNAP
DABD DPBO
DA33 DPEO
DD80 ENDCODE
FFFF GODBIOD
DD21 LIST
0038 MSIZE
0000 NONE
DD42 PRINT
FEOS RDMARK

FC21 RETRYCOUNT

DCCB SECTRAN
DCCI SETTRK
DB78 SKIPIT

017C DATSIZ
0049 DENSIDE
DASC DPBI
DA43 DPE1
DECA ENDDAT
DCC1 HONE
DD31 LISTI
0000 MULTLIST
002C NSECTS
FB0O PRON
FEOO RDSTAT
DBBA RETRY
DC42 SELDSK
DC3E SETUP
0000 SSHIO0

DBCF TRACKERROR DA73 TRANS

FEOR UARTSTAT
FEOO WRCONT

+DBAL WRTOK

DCD8 UNDERZ6
DBBC WRITE

DE&B CSV2
DCAF DBLDEN
DDAE DIRBUF
DAAB DPB2
DAS3 DPE2
0000 FALSE
0003 IOBYTE
DD40 LISTST
DD3E MULTLST
FCOD NXTDISK
DBAB PROMCHK
DBAB READ
DBBB RW

F81B SETDEN
004D SIDE
FC10 STEPTIME
FFFF TRUE
0000 USERLST

t

Rttt sotsitittsasteitnscettticitizettontis
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;SPECIAL PROM FOR SI0 BOARD ON INSAI

§
; SYSTEM RAM EQUATES

j
; SYSTEM DISK LAYDUT EQUATES

; :
005E = SIGNON EQU  OSEH ;LOCATION OF BOOTSTRAP MESSAGE
0005 = BDOS EQU 5
$
0000 = WBODT ERU 0000
0000 = CRTS  EQU  OOH ;CRT STATUS PORT
0001 = CRT  EGU  OfH ;CRT 1/0 PORT
0002 = RIR  EQU  O2H ;PAPER TAPE READER INPUT PORT
0000 = RDRS  EGU  OOH sPAPER TAPE READER STATUS
0010 = SIOBD EQU  10M ;BASE PORT 4 OF SI0 BOARD
0013 = SI0S! EQU  SIOBD+3 ;STATUS PORT OF INSAI SERIAL 1/0 BOARD TO INIT.
0015 = §I052 ERU  SIOBD+S ;STATUS PORT OF TOTHER
0018 = SIOC  EQU  SIOBD+B sCONTROL PORT FOR SIO BOARD (BOTH CHANNELS)
0012 = Y EQU  SIO0BD+2 ;DIABLO PRINTER 1/0 PORT
0013 = TIYS  EQU  SIOBD+3 ;DIABLD STATUS PORT
0014 = MODEN EQU  SIOBD+4 ;MODEN. 1/0 PORT
0015 = MODEMS EQU  SIOBD+S sMODEN STATUS PORT
: ,
; 1/0 STATUS BITS
;
;
L]
; EQUATES FOR ASCII CHARACTERS
3
0001 = SR ERU  O1H
0003 = CIRLL  EBU O3
0008 = BS EQU  OBH
0009 = TAB  EQU  O%H
0004 = LF EQU  OAH
000C = T FF EQU  OCH
000D = CR EQU  ODH
0014 = CIRLZ  EQU 1AW
0018 = ESC  EQU  IBH
005F = UNDERLINE EQU SFH
007F =, RUBOUT EQU  T7FH
i
F000 ~ORE  OFOOOH
; ENTRY POINT TABLE
$
FO00 C366F0  ENTAB JMP  INITIO ;COLD START. ,
FO03 C30000  WBOTE JNP . WBOOT ;CONE HERE TO INITIATE REBDOT (VIA LOC 0) .
F0O05 000000 DB 00,00, 00 jINP CONSTAT
F009 000000 DB 00,00, 00 ;JP CONIN

FOOC 000000 DE 00,00,00 ;OMP CONDUT



FILE: IMSIO

FOOF C351F0
F012 C3b61F0
FO15 C362F0
FO18 000000
FO1B 000000
FOLE 000000
F021 000000
Fo24 000000
F027 000000
FO2A 000000
FO2D C34%F0
F030 000000
FO33 C366F0
F036 C3I63F0
FO39 =

F039 CDA4FO
FO3C CA39FO
FO3F DB12
FO41 E&T7F
Fo43 C9

F044 DBI3
FO4b E602
FO48 C9

F049 DB13
FO4B E480
“F04D C8
FOAE 3JEFF
FO50 C8

FO51 CDASFO
F054 CASIFO
F037 DB13
F039 OF
FOSA D251F0
FOSD 79
FOSE D312
FOs0 C9
FO61 C9

PRN PASE 002

M LIST

JHP PUNCH

M READER

0B 00,00,00 ;NP HONE

DB 00,00,00 :J4P  SELDSK

DB 00,00,00 sJHP SETTRK

DB 00,00,00 sIMP SETSEC

DB 00,00,00 (4P SETDNA

DB 00,00,00 sJNP READ

DB 00,00,00 (JMP WRITE

P LISTST

DB 00,00,00 :JNP  SECTRAN

M INITIO ;CBI0S 1/0 EXTERNAL INITIALIZATION ENTRY

P NN sFOR RESTART 7: BIVE ERROR MESSAGE
ENDTB: EQU ¢ sEND OF JUNP VECTOR

i
i
i
i

23830808022 8000eeiatoRitattasiisbasisasdnciatsitseit

’

H PHYSICAL DEVICE ROUTINES

3 TELETYPE INPUT

j
TTYIN:
CALL  TTYSTAT
J1 TIYIN  ;WAIT FOR A CHAR TO BE AVAILABLE
IN 7Y s INPUT IT
ANI TFH sREMOVE PARITY
RET
’
TTYSTAT: ;USED HERE AND IN CONSTAT ABOVE

IN TTYS  ;BET STATUS
ANI 02H s MASK BIT
RET +A IS NON-0 IF CHAR AVAILABLE

i
.3 T1 B10 PRINTER DRIVER

§
LISTST: IN TTYS

ANI  BOH
R1 ; BUSY
WI  A,OFFH
RET ;NOT BUSY
LIST:

CALL  LISTST

oL LIST

TN TTYS  ;STATUS
RRC ;TEST BIT 0
INC  LIST  ;WAIT TILL READY TO ACCEPT CHARACTER
KOV A,C
T TTY ;OUTPUT THE CHARACTER
RET

PUNCH:  RET
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Fo62 C9

F063 C30000

PRN PABE 003

READER: RET

AR EEE3E R et R RRecotiesitcstnsietititacitatiitatstit)

L]
.
H
.
L
L]
)
’

35 STARTUP & RESTART STUFF

i

i

1

; sRESTART 7 ROUTINE. PRESUMABLY MEANS JHP TO NON-EXISTENT MEMORY
HH TYPES "CRASH® AND TOP OF STACK (PRESUMED TO BE PC)

H AND BYTE TOP OF STACK POINTS 10

1

NXM:  JNP WBOOT ;POP B s6ET PC OF CRASH (OR MAYBE GARBABE)
; LXI  SP,100H ;SET UP STACK BELON 100H

; PUSH B sSAVE THAT PC

33 TYPE *CRASH®

; LXI  H,NXMMSE

: CALL  CONDNSG

s;TYPE WHAT 1S PROBABLY THE PC OF THE PROBLEM

; PP H sGET WHAT NAS ON STACK AT ENTRY TO NXN
; MV AH ;HI ORDER BYTE

; CALL  HOUT  jHEX OUTPUT A

: MOV AL ;LD ORDER BYTE

; CALL  HOUT

;;TYPE BYTE TOP OF STACK-1 POINTS T0: THIS NIGHT BE THE INSTRUCTION
; ;THAT CAUSED CRASH (RST-7, ETC)

; (TR

: CALL  CONDUT ;TYPE A SPACE

; KX W sPOINT ONE LESS

: MOV AN ;BET BYTE

; CALL  HOUT  ;OUTPUT IT

s 1REBOOT THE SYSTEM, SANE AS ANY WARM RESTART

; I WBOOT

s
LR ]
se
5

" +;0UT OF LINE STUFF FOR NXM

e
LR

33 TYPE MESSAGE HL POINTS TO ON CONSDLE. TERMINATED BY 0 BYTE

; CONDNSE:

; HOV AN ;6ET A CHAR OF MESSAGE

H ORA A ;SET FLABS

; R1 ;DONE IF 0 BYTE

; Mov C,A ;70 C-RE6 FOR CONOUT

H “N/CéLL CONOUT  ;DUTPUT IT ON CONSOLE

;7 IN H ;POINT NEXT CHARACTER
H Jup CONOMSE ;KEEP OUTPUTTING TO END

.
)
.
13

3sHEX OUTPUT (A) TO CONSOLE

;HOUT: PUSH  PSM .
; RRC '
H RRC

H RRC
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: RRC

H CALL  HOUTNIBL

; poP Sk

s HOUTNIBL:

H ANI OFH 1MASK 4 BITS

; CPl 10 +15 1T A OR BIGBER

; Al HNBL1  ;IF ND

; ADI TAT-07-10 ;YES, ADD DIFFERENCE BETWEEN ASCII A AND 9+1
sHNBLL: ADI 0’ sCORVERT IT TO ASCII CHARACTER
H NOV C,A ;70 C REGISTER FOR CONOUT

; JHP CONOUT  ;PRINT IT AND RETRURN

i
H
H .
i COLD BOOT INITIALIZATION
H

;COLDBOOT:

H

s3 INITIALIZE 10BYT FROM SWITCHES

; N OFFH
; CPI  OFFH

; INI © COLDBTH

; w1 A,PORTFF sDEFAULT T0BYTE IF ND PORT FF

;COLDBT1:5TA  10BYT

; MVI  D,0FFH ;COLD START FLAG

; JNP BOCPN 160 COMPLETE INITIALIZATION

i

i

1 60CPM:

(3] .

$3"JMP NXN* FOR RESTART 7 (DDT WILL CHANGE IF USED). THIS IS ACCESSED AFTER
i3 A JMP INTD NON-EXISTENT MEMORY, ALSB BY WRITE PROTECT VIOLATION ON RAN-4A
: + IF WIRED DIRECT TO "INT® LINE BY USER. AN INSAI EXTENSION OF BIDS FUNCTIONS.;
; LY H,NXH '
; 5TA  038H

; SHLD  038H+

[ 3]

: $SET USER EXIT INSTRUCTION TO NOPS FOLLOWED BY A RET

38

; Lx1 H,0 s THD NOPS

; SHLD  USEREXIT

; vl H,0C9H ;A NOP AND A RET

; SHLD  USEREXIT+2

i

; MY A,D

: ORA A

) WBOOTY ;IF MARM RESTART

H
; ;COLD START ONLY:
i

i3 SIGN-ON NESSABE

; L] H, MESSABE ;MESSAGE TEXT IS IN BOOT RECORD
;HSLOOP: Hov C,H

; CALL  CONDUT ;USE CHAR TYPING ROUTINE IN BIOS

H INX H

s

; MOV AN
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ORA A
INI HSLOOP

i
3
NITIO: $SUBROUTINE TO INITIALIZE I/0 PORTS

i
i
¥
I
i

sNVI A, PORTFF
sSTA  10BYT

INITIALIZE BOTH CHANNELS OF IMSAI SERIAL INTERFACE BOARD

+1F SI0 HAS JUST BEEN RESET, IT EXPECTS A “MODE" THEN A “COMMAND".

+BUT IF 17 HASN'T BEEN RESET (WARM START), IT IS NOT EXPECTING A "MODE®.
+50 WE SEND IT A DUMMY THAT LEAVES IT EXPECTING A COMMAND REGARDLESS,
;THEN A RESET COMMAND {40H), THEN DESIRED MODE AND CONMAND.

Fos6 2191F0 Lx1 H,SI0STRING

FO&9 7E Hov AN

FO6R D313 SI10LUP: OUT 51051

FO&C D315 ouT 51052

FOSE 23 INX H

FO&F 7E KOV AN

FO70 B7 ORA A

FO71 C26AF0 JINZ SIoLuP

FO74 AF IRA A _ ;TURN OFF INTERUPTS AND _
FO75 D318 i) s10C 3++.CARRIER DETECT, BOTH CHANNELS

SIGNON MESSAGE

FO77 OEQ9 MVI C,9

FO79 115E00 LXI D, SIGNON
FO7C CDOS00 CALL  BDOS

FO7F QE0% MVI C,9

FOBY 1196F0 LXI D, MESSAGE
F0B4 CDO500 CALL  BDOS

F0B7 C9 RET

;

;

| ;
FOBB ODOAA3S2AINMNSE: DB ODH,OAH,”CRASH *,0  ;TEXT USED BY *NM* ROUTINE .

; BYTES TO SEND TO SIO STATUS PORTS

j
FO91 AEAOSAI700SI0STRING: DB OAEH,40H, 05AH, 17H,0

-

NESGABE :

F096 0A0D285749 0B OAH,ODH,” (WITH IOPRDM IN AT °
FOAB 4630303029 DB ’F000)*, OAH, ODH, 24H

j

j

ENDIOPRON:

i
)

FO0B3 END



FILE: IMSIO

0005 BDOS
0003 CTRLC
001B ESC
F049 LISTST
FOBB NIMMSE
007F RUBOUT
0013 51051
0012 TTY
0000 WBOOT

-PRN

0008 BS

001A CTRLI
000C FF

F096 HESSAGE
Fo&1 PUNCH
00SE SIGNON
0015 51062
FO39 TTYIN
F003 WBOTE

PAGE 004

000D CR

FOB3 ENDIOPRON

FO&b INITIO
0014 MODEM
0002 RDR
0010 SIO0RD

FO91 SIOSTRING

0013 TTYS

0000 CRTS
FO39 ENDTB
000A LF
0015 MODEMS
0000 RDRS
0018 S10C
0001 SOH
Fo44 TTYSTAT

0001 CRT

FOO0 ENTAB
FO51 LIST
FO&3 NXN

F062 READER
FO&A SIOLUP
0009 TAB

005F UNDERLINE
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BODTSTRAP PROGRAN FOR MICROMATION

-

REVISED FOR CAVRD STD SYSTEM OCT 81
VERSION 2 REV 2 OCT 11, 1981

12382202882 Rstr et titsie ieodetioeisanoiassitttiteseasictittssity

—a wa R an we

0000 ORE  000OH

EQUATES FOR CP/N LOCATIONS
MSIZE DETERMINES THE LOCATION IN MEMORY WHERE THE BOOTSTRAP LOADS
THE CP/H OPERATING SYSTEM.

0038 = SIZE EAU 56 $SET FOR A 48K SYSTEM, CHANGE WHEN SYSTEN
;SIZE CHANGES.
FBOO = CONTROLLER EQU (0FBOOH
FCOO = BUFF EOU  CONTROLLER+400H
FE02 = UARTDATA Eau CONTROLLER+802H
FEOR = UARTSTAT EQU CONTROLLER+50AH
H
; ==))) D0 NOT SUBSTITUTE BOTH 20 (THENTY) ON NEXT LINE '!!
2000 = CBASE Eau (MSIZE-20)41024 ;BIAS FOR SYSTEMS LARGER THAN 20K
CCos = BDOS EBU  CBASE+3CO&H ' "
400 = cep EQU  CBASE+3400H ;BASE OF CONSOLE COMMAND PROCESSOR, 16K -
€380 = CCPH EQU CCP-128 ;START OF LOAD TO SKIP BOOT
DA00 = COLDBOOT EQU CBASE+4A00H ;COLD START BOOT
H
; EQUATES FOR RESERVED ROM LOCATIONS
FBO3 = HOME EQU CONTROLLER+3
F809 = SETTRK EQu CONTROLLER+9  ;SET TRACK
FBOC = SETSEC EQu CONTROLLER+OCH 3SET SECTOR NUMBER
FBOF = SETDNA EQU CONTROLLER+QFH ;SET DMA FUNCTION
FBI2 = READ EQU CONTROLLER+12H ;DISK READ
FCO3 = CONTROLBYTE EQU BUFF+3
FLO4 = TRACK EQU BUFF+4
FCOA = 7 SECTOR EQU BUFF+0AH
FCOB = DNA EQU BUFF40BH
FLOF = TWOSIDE EBU BUFF+0FH
FC10 = STEPTIME EQU BUFF +10H
000D = CR ERU ODH
000A =, LF EQU OfH
i
; ,
0000 3180C3  BOOT: LX1 SP,CCPN
0003 CDO3FB CALL  HOME
0006 2100C3 Lx1 K, CCPH-80H
0009 220BFC SHLD  DMA
000C 0E00 RDTRK: HvI C,0
000E 79 RDSEC: Hov A,C
000F FE1A : CPI 26
0011 CA2E00 1 NXTTRK
0014 118000 L1 D,128

0017 2R0BFC LHLD  DMA



; COMENTED 0UT

sHARDWARE UART INITIALIZATION ROUTINES
; USED FOR THE 8251 UART

; THE NOP INSTRUCTIONS ARE NEEDED
7 ONLY IF USING A 4 MHI CPU THAT PUTS

3 A 2MHZ CLOCK ON PIN 49 ON THE BUS

;STEPTINE FOR SHUBART DRIVES

2000 CBASE €400 CCP

F800 CONTROLLER

003D INIT 000A LF
000C RDTRK F812 READ

FILE: 22/2BO0T PRN PAGE 002

001A 19 DAD D

001B 0OC INR C

001C CDOCF8 CALL  SETSEC
001F C5 PUSH B

0020 220BFC SHLD  DMA
0023 F3 RELP D1

0024 CD12F8 CALL  READ

H El

0027 C20000 N1 BOOT
0024 C1 pPopP B

002B C30E00 JHP RDSEC
Q02E 3R04FC  NXTTRK LDA TRACK
0031 B7 ORA A
0032 C23000 INI INIT
0035 OE01 L c,1

0037 CDOSFB CALL  SETTRK
003A C30C00 JHP RDTRK
0030 210AFE  INIT LX1 H,UARTSTAT
0040 3I40E nvl M, OEH
0042 00 NOP

0043 00 NOP

0044 3540 LU M, 404
0044 00 NOP

0047 00 NOP

0048 JbEE L1 M, OEEH
0044 00 NOP

004B 00 NOP

004C 3405 M1 N5

004E 3E0S L (]

0050 3210FC STA . STEPTINE
0033 0E09 K1 C,?
0055 115€00 LX1 D, SIGNON
0058 CDOCC CALL  BDDS
0058 C300DA JHP COLDBOOT
003E ORG6 SEH
005E ODOA  ~ SIGNON DR CR,LF

0040 33 DB MSIZE/10+30H
0061 3b DB MSIZE MOD 10 + 3J0H
00462 4B2043502F DB K CP/M - MICROMATION VER 2,28’
CCO4 BDOS 0000 BOOT FCOO BUFF

C380 CCrA DA0O COLDBOOT  FCO3 CONTROLBYTE
000D CR FCOR DHA F803 HOME

0038 MSIIE 002E NXTTRK 000E RDSEC
0023 RELP FCOA SECTOR  FBOF SETDNA

003E SIGNON
FEOA UARTSTAT

FC10 STEPTINE  FCO4 TRACK

FBOC SETSEC FB09 SETTRK
FCOF TWOSIDE  FEQ2 UARTDATA



FILE: 1210 PRN

PABE 001 |

s
§
EE00 ORG I0PROX-200H

EEQO SA32494FS0DR *1210PROM - VER 1.7 REV 2 JER 10/11/81°

’
EE24 434156524FDR CAVRD CP/M BASIC I/0 SYSTEN’

EE3F 434F505952DB *COPYRIBHT (L) 1978,°

EES2 434156524FDR *CAVRO SCIENTIFIC INSTRUMENTS®
EEGE 3132333420DB ’1234 ELKD DRIVE’

EE7D 53354E4ES9DB *SUNNYVALE, CA 94086’

; SYSTEM PARAMETER EQUATES

3
10PROM  EQU

F000 = OF000H
EB0O = VIONEN EQU OEBO0H
F400 = VIDED EBU 10PROM+400H
005E = SIGNON EBU 05EH
0001 = TUARTIO EQU 1
0081 = PORTFF  EQU BIH
FB00 = COLDBOOT EGU  OFBOOH
i
;
i
; EXTERNAL ENTRY POINTS
; .
;
i
; LONER RAM MEMORY ASSIGNMENTS
i
0000 = WROOT ERU 0
0003 = 10BYT B 3
0004 = T LOGDISK EQU 4
0005 = ENTRYJNP EBU 5
0005 = BDOS U5
;
: .1/0 PORT ERUATES
. ;
0000 = CRTS  ERU 00H
0001 = CRT EQU 01H
0002 = RDR -EQU 024
0000 = RORS ™ EAU 00H
0020 = TUART  EQU 204
0020 = TUARTAS EQU TUART
0021 = TUARTA EQU TUARTAS+1
0022 = TUARTAC EQU TUARTA+1
0023 =  TUARTAM EQU . . TUARTAC+!
0030 = TUARTBS EQU TUART+10H
0031 = TUARTR EQU TUARTBS+1
0032 = TUARTBC EQU TUARTB+1

;WHERE PROM BASIC 1/0 SYSTEN JUMP VECTOR STARTS

;LOCATION OF BOOTSTRAP MESSAGE

;PERSCI = 0 TD BENERATE CODE FOR SHUBART -DRIVES
;TUARTIO = 1 TO GENERATE CODE FOR TUART BOARD
$TUARTIO = 0 TO GENERATE CODE FOR 2-S10 BOARD

-3PORT FF INPUT DEFAULT IS VIO OUT AND
. ;TUARTA PARALLEL IN CHANNEL ON TUART

{WHERE TO PUT JNP REBOOT

s INTEL COMPATIBLE 1/0 CONTROL BYTE
;WHERE CP/M STORES LOGGEN ON DISK NO.
;WHERE TO PUT JMP ENTRYPOINT

sCRT STATUS PORT

sCRT 170 PORT

sPAPER TAPE READER INPUT PORT
sPAPER TAPE READER STATUS
iBASE PORT # OF TUART BOARD

s TUART PORT A STATUS

s TUART PORT A SERIAL DATA

s TUART PORT A COMMAND

s TUART PORT A INTERRUPT MASK .
s TUART PORT B STATUS

s TUART PORT B SERIAL DATA

s TUART PORT B COMMAND
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0033 = TUARTBN EGU TUARTBC+1 s TUART PORT B INTERRUPT MASK
i
3+ 1/0 STATUS BITS
H
0080 = TUARTBE EBU 808 s TURRT BUFFER EMPTY
0040 = TUARTDA EQU 40K s TUART DATA AVAILABLE
H
; _
3+ DISK SCRATCH AREA FOR DIGITAL SYSTEMS CONTROLLER
H
0040 = SCRAT  ERU 40H ;+ START OF SCRATCH AREA
0040 = TRACK  EQU SCRAT ;CURRENT TRACK ON DRIVE 0
0041 = TRAK1  EQU TRACK+1 s CURRENT TRACK ON DRIVE 1
0042 = SECTOR EQU SCRAT+2 s CURRENTLY SELECTED SECTOR
0043 = DMAAD  EQU SCRAT+3 sCURRENT DMA ADDRESS
0045 = DISKND ERQU SCRAT+3 sCURRENT DISK NUMBER
0044 = DuMNY  EQU DISKNO+1 ;MUST BE ZERO FOR DOUBLE ADD
0047 = ERRORS EQU DUNMY+1 sERROR COUNTER
0048 = FLAE  ERU ERRORS+1 ;COLD/WARM START FLAG
0049 = LCHART EQU FLAB+] ;LAST CONSOLE INPUT CHAR
0049 = LCHARD EQU LCHARI sLAST CONSOLE OUTPUT CHAR
004C = USEREXIT EQU ACH sUSER EXIT INSTRUCTION FOR REALTINE 1/0
H
;+ S16N ON MESSAGE TYPED BY COLD START ROUTINE
H
s NESSAGE EQU SCH $MESSAGE IN COLD BOOT RECORD
; .
H
; EQUATES FOR ASCII CHARACTERS
i
0001 = SOH EQU 01K
0003 = CTRLC  EQU 03H
0008 = BS EQU 0BH
0009 = TAB EaQu 094 °
000R = LF EQU ORH
000C = FF EQu 0CH
000D = CR EQu ODR
001A = CTRLT EBU 1AH
001B = ESC EQU 1BH
005F = UNDERLINE EQU  SFH
007F = RUBDUT EQU 7FR
}
H
+LET US BEGIN
H
F000 DRG 10PRON ;ORIGIK OF THIS PROGRAM
H
; ENTRY PDINT TABLE
i
FO00 C3AEF1 ENTAB  JHP INITIO ;COLD START.
FO03 C30000  WBOTE JMP ¥BOOT +COME HERE TO INITIATE REBOOT (VIA LOC 0)
FO0b C339F0 IMP CONSTAT '
F009 C351F0 JHP CONIN

FOOC C37EFO JHP CONOUT



FILE:s 7210

FOOF C3BCFO
F012 C39CFO
FO13 C3ADFO
FO18 000000
FO1B 000000
FO1E 000000
F021 000000
F024 000000
F027 000000
FO2A 000000
F02D C31BF!
FO30 000000
F033 C3AEF!
FO34 C36AF1
FO39 =

FO39 CDAIFO
FO3C B7
FO3D CB
FO3E 3EFF
F040 C9

Fo41 3A0300
F044 CDBCFO
Fo47 CCFO
F049 CEFO
FO4B FTF0
Fo4D FCFO

FOAF AF
F030 C8

FO31 3A0300
F054 CDBCFO
F057 CCFO
F03% DBFO
FO3B 01F4
FOSD OEF1

FOSF F35

PRN. PAGE 003

MPLIST

I PUNCH

I READER

DR 00,00,00 ; P HOME

DB 00,00,00 ; P SELDSK

DB 00,00,00 ; MP SETTRK

DB 00,00,00 ; P SETSEC

DB 00,00,00 ; P SETDMA

DB 00,00,00 ; P READ

DE 00,00,00 ; P WRITE

P LISTST

DB 00,00,00 : JMP  SECTRAN

P INITIO sCIOPRON 1/0 EXTERNAL INITIALIZATION ENTRY

PN :FOR RESTART 7: GIVE ERROR NESSAGE
ENDTB: EQU 1END OF JUMP VECTOR

T

1232202302023 802 0808200800 RRE000000028000884
LOBICAL DEVICE ROUTINES
THESE ROUTINES USE VARIOUS PHYSICAL DEVICES
DEPENDING ON THE CONTENTS OF I0BYT

CONSOLE STATUS

’
1
N
H
.
)
i
.
L]
H
s
3
.
L]
N
s
N
)
c

ONSTAT: CALL CONS ;6ETS STATUS OF SPECIFIC DEVICE
ORA A
R1 +IF NOT READY, RETURN 0 IN A
Kl 4, 0FFH ;ELSE RETURN FF
RET

y
CONS:  LDA I0BYT  ;USE BITS 1-0 TD DETERMINE CONSOLE DEVICE
CALL  RLCDISPATCH

il TTYSTAT

L} KEYBDS

D¥ TUARTASTAT 72: TUART PERT A
D TUARTBSTAT ;3: TUPART PORT B

H
;READER STATUS FOR BATCH MODE: NEVER A CHARACTER READY.
3 THIS 15 CAUSE PRESENCE OF A CHARACTER FREQUENTLY MEANS
+"ABORT WHAT YOU’RE DOING".
READERSTAT:

IRA A

RET

;
; CONSOLE 1IN

;‘/

3

©CONIN: DA 10BYT

CALL  RLCDISPATCH

DW TIYIN - ;0: TTY

L} KEYBD  ;1: KEYBOARD TUART A PARALLEL
D TUARTAIN ;2: TUART A INPUT

Dk TUARTBIN 33: TUART B INPUT

i
CONIXIT: ;CONSOLE INPUT POST-PROCESSING
PUSH  PSH ;SAVE LAST INPUT CHAR
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F040 3A4900
F063 FEOL
F065 C279F0
F0&8 F1
FO69 FE43
FO4B CAOOFS
FO4E FE3IB
FO70 CAOOA?
FO73 FE3O0
F075 CA008Y
FO78 F3
F079 F1
FO7A 324900
FO7D C9

FO7E 3A0300
FoB1 CDBCFO
FoBa CDFO
F086 F3FO
F08B 24F1
FOBA 3&F1

FOBC 3A0300
FOBF 07
F0%0 07
F091 CDBCFO
F0%4 CDFO
FO%6 F3FO
FO?8 24F1
FO9A 47F1

FO9C 3A0300

FOSF OF
FOAG OF
FOAL OF
FOA2 CDBDFO
FOAS CDFO
FOA7 F3FO
FOAY 49F1
FOAB F3FO

FOAD 3A0300
FOBO OF
FOB1 CDBDFO
~ FoB4 CCFO
FOB6 59F1
FOBB 69F1
FOBA 54F1

PRN PAGE 004

LDA  LCHART ;GET PREVIOUS INPUT CHAR
CPI SN ;WAS IT A SON?

INL  CONIX! ;IF NOT, SKIP CHECKS

POP  PSW  ;RESTORE LAST INPUT CHAR
CPL  °C  ;WAS IT A C?

J1 OF800H ;IF SO 60 COLDBOOT CP/M

CP1 'g’
i1 OA900H ;RETURN TD 48K CP/M
CP1 0’

1 0B900H ;RETURN TD 40K CP/N

PUSH  PSW ; OTHERWISE, STICK CHAR BACK ON STACK
CONIX1: POP P5H sRESTORE LAST INPUT CHAR

STA LCHARI ;SAVE IT UNTIL NEXT TINE

RET

§
; CONSOLE out
j

;NUST PRESERVE HL FOR NXN AND BOOTSTRAP
CONDUT: LDA  10BYT
CCALL  RLCDISPATCH ;60 TO ONE OF FOLLOWING ADDRESSES
DK TIVOUT  ;BITS=0: USE TTY AS CONSOLE
DN CRTOUT 1z CRT
DN TUARTADUT ;2: TUART A OUTPUT
DN TUARTBOUT ;3: TUART B OUTPUT

1
; LIST OUT
H
LIST: LDA  IOBYT
RLC sBITS 7-5 TO 2-1
RLC
CALL  RLCDISPATCH
D TIYOUT  ;0: TTY
¥ CRTOUT ;1 CRT
DK TUARTADUT ;2: LINE PRINTER
DK PRINTER  ;3: TUARTAOUT PARALLEL

)
; PUNCH OUT
H
PUNCH: LDA 10BYT  ;BITS 4-5 10 1-2
RRC
RRC
RRC
CALL  DISPATCH
W TTYOUT  50: TTY
DN PUND s1t HIGH SPEED PUNCH
il MODENOUT i2: MODEM OUTPUT
DK NULLD  3: UNASSIGNED
s g
; READER IN
]
READER: LDA 10BYT  ;BITS 3-2 10 2-1
RRC
CALL  DISPATCH
DH TIVIN  0: TTY
DK RDRIN  31: HIGH SPEED
W MODEMIN ;2: MODEM INPUT
il NULLT  ;3: UNASSIGNED
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FOBC 07
FOBD EbOS
FOBF E3
FOCO D3
FOC1 SF
FOC2 1600
Foc4 19
FOCS 7E
FoCe 23
FOC7 66
FoCB &F
FOCY D1
FOCA E3
FoCB C9

FocC C9

PRN PAGE 005

+SUBROUTINE TO DISPATCH TO ONE OF 4 FOLLOWING ADDRESSES
;DEPENDING ON IOBYT BITS CALLER HAS POSITIONED IN

;BITS 2 AND 1 OF A.

;RETURNS TO SUBROUTINE CALL PRIOR TO CALL  TO DISPATCH.

$
RLCDISPATCH: RLC
DISPATCH: ANI  O4H ;MASK BITS

XTHL iSAVE CALLER®S H, BET TABLE ADDRESS
PUSH D 38

MV E,A

WI D0  ;SET UP FOR DAD

M D s INDEX INTO TABLE

MOV AN

N H

MOV WM ;TABLE WORD TO HL

MY LA ..

PP D i

XTHL sPUT ADDRESS OF ROUTINE, GET CALLER’S H
RET ;60 TO ROUTINE !

SRERRRRESRRRLRBRRBLRRERERRRRLRRRELRILENLISILIRIIRELINLE

PHYSICAL DEVICE ROUTINES

ADDRESSED BY LDGICAL DEVICE ROUTINES ABOVE,
TTY AND CRT MAY ALS0 HAVE EXTERNAL ENTRY POINTS

- W e e ey e

; TELETYPE INPUT

3
TTYIN:
IF NOT TUARTIO
CALL  TTYSTAT
11 TTYIN  ;WAIT FOR A CHAR TO BE AVAILABLE
IN 7Y s INPUT IT
ANI 7FH ;REMOVE PARITY
JHP CONIXIT ;POST-PROCESS CHAR
ENDIF

s
TIYSTAT: ;USED HERE AND IN CONSTAT ABDVE
IF NOT TUARTIO
IN  TIYS  ;BET STATUS
ANL 024 ;MASK BIT
_~ENDIF
" RET ;A IS NON-0 IF CHAR AVAILABLE

i
; TELETYPE OUTPUT

S
;CLOBBERS DE. BODT DEPENDS ON PRESERVINE HL
;MUST PRESERVE HL FOR NXM, BOOTSTRAP
TTYOUT: '

IF NOT TUARTIO

IN T7YS  ;STATUS
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FoCDb C9

FOCE F3
FOCF 3E04
FODt D323
FOD3 DB20
FODS E620
FOD7 C9
FoDg 00
FOD9 00
FODA 00
FODB F3
FODC 3E04
FODE D323
FOEQ DB20

e WE ME WME e WE WS wme VB e WP wne VP R VS e WE wms WS e WS amm EE

PRN PAGE 004

RRC s TEST BIT 0

INC TIYOUT 3WAIT TILL READY TO ACCEPT CHARACTER
MOV AL

DUT  TTY  ;OUTPUT THE CHARACTER

LI IR

RNZ sDONE EXCEPT CR

sDELAY 100 MSEC FOR CR, FOR SLON-RETURNING TERMINALS
LI D,105000

ENDIF
TTYRTI:

IF NDT TUARTIO
bex D
ORA D ;DEPENDS ON A7=0 AT ENTRY TD ROUTINE
P TTYRT! ;LOOP TAKES 9.5 USEC PER COUNT
ENDIF
RET

CRT INPUT

NORE CONVENIENT CRT INPUT FOR LEAR-SIEGLER ADM-3
SCRTIN:

CALL  CRTIN  ;GET CHAR FROM REGULAR ROUTINE
; IGNORE BREAK KEY - ITS EASY TO FUMBLE AND HIT IT

I LSCRTIN
CONVERT UNDERLINE (ARROW ON OLDER KEYBOARDS) TO RUBOUT
S0 IT ISN’T NECESSARY TD USE SHIFT KEY TO CORRECT ERRORS
NOT DESIRABLE IF YOUR KEYBOARD HAS BACK ARROM.

CP1 UNDERLINE

NI CONIXIT ;POST-PROCESS CHAR

BvI A, RUBDUT

I8P CONIXIT ;PDST-PROCESS CHAR

—

. wa mw

NDTE: IF TYPEING ~I TO THE EDATOR ERASES THE SCREEN ON YOUR ADN-3,
OPEN 1T UP AND SET THE *CLEAR SCREEN’ SWITCH TO ’DISABLE’.

-
e e WE o W e

CRT DUEPUT

” +;MUST PRESERVE HL FOR BOOT, NIN

;s CLOBBERS DE
;CRT INPUT  TUARTAIN PARALLEL

]
KEYBDS:
DI
W1 A,04
0T 23H
I 204
" ANl 20H
RET '
NOP
NOP
NOP
KEYBD: DI .
ST:  MVI A,04 ‘
w1 23K
IN 20H
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PAGE 007

204

5T

23H
244

TFH
CONIXIT

A,C
OH  ;CR?
NEWLINE ;YES
VIDED

ADD SPACE TO MOVE DISPLAY OVER

FOE2 Eb20 ARI
FOE4 CADCFO J1
FOE7 DB23 IN
FOE? DB24 IN
FOEB E&T7F ANI
FOED C3SFFO JHP
FOFO 00 NOP
FOF1 00 NOP
FOF2 00 NOP
i
i
H
CRTOUT:
H Hov
H EPI
H J1
FOF3 CDOOF4 CALL
FOF& C9 RET
i
H
i
i
§
s NENLINE: PUSH
; . CALL
H MvI
H - CALL
H CALL
; CALL
; CALL
H POP
H RET
i
; TUART 1/0
3
TUARTASTAT:
IF
FOF7 DB20 IN
FOF9 Eb40 ANI
FOFB C? RET
ENDIF
H
TUARTBSTAT:
IF
FOFC DB30 IN
FOFE Eb40 ANI
F100 C9 RET
ENDIF
]
TUARTAIN:
IF
F101 CDF7FQ CALL
F104 CROLF! J1
F107 DB21 IN
F109 E&7F ANI
F10B CISFFO JHP

ENDIF

PSH
VIDEO
A,20H  ;LOAD BLANKS
VIDED
VIDEQ
VIDED
VIDED
PSH
sTUART PORT A STATUS ROUTINE
TUARTIO
TUARTAS s6ET STATUS
TUARTDA sDATA AVAILABLE?
sTUART PORT B STATUS ROUTINE
TUARTID
TUARTBS s6ET STATUS
TUARTDA :DATA AVAILABLE?
sTUART PORT A INPUT ROUTINE
TUARTIO
TUARTASTAT  ;CHECK STATUS
TUARTAIN ;LOOP TIL CHAR READY
TUARTA ‘READ DATA CHAR
7FH 1STRIP PARITY
CONIXIT :POST PROCESS CHAR
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F10E CDFCFO
F111 CAOEF1
F114 DB3!
Fiib6 ESTF
F118 C35FFO

PRN PAGE 008

]
TUARTBIN: ; TUART PORT B INPUT ROUTINE
IF TUARTIO
CALL  TUARTBSTAT ; CHECK STATUS
i1 TUARTBIN ;LOOP TIL CHAR READY
IN TUARTB ;READ DATA CHAR
ANI TFH ;STRIP PARITY BIT
JHp CONIXIT ;POST PROCESS CHAR
ENDIF

; TUART PORT A OUTPUT ROUTINE

IF - TUARTID
LISTST:
TUARTAST:
F11B DR20 IN TUARTAS ;CHECK STATUS
F11D F&FB OR1 OFBR ;15 PRINTER BUSY?
F11F 3C INR A ‘
F120 C8 R1 ;YES, 60 TELL’EM
F121 3JEFF L A, OFFR
F123 C9 RET ;N0
TUARTAOUT:
F124 CDIBFI CALL  TUARTAST
F127 CA24F1 J TUARTAOUT ;LOOP UNTIL NOT BUSY
F128 DB20 BUFCHK: IN TUARTAS
F12C F&7F ORI 07FH ;CHECK IF BUFFER IS EMPTY
F12E 3C INR A
F12F C224F1 N1 BUFCHK
FI132 79 nov A,C ;FETCH OUTPUT CHAR
F133 D321 out TUARTA s WRITE CHAR
F135 €9 RET sEXIT
ENDIF
; :
TUARTBOUT: s TUART PORT B OUTPUT
IF TUARTID
F136 DB30 IN TUARTRS ; CHECK STATUS
F138 E6BO ANI TUARTBE 3BUFFER ENPTY?
F13A CA36F1 91 TUARTROUT ;LODP IF NOT
F13D 79 ) Hoy A,C ;FETCH OQUTPUT CHAR
FI3E B7 ORA A ; TEST PARITY
FI3F E244F1 JP0 TUARTBO!L ;SKIP IF PARITY ALREADY 0DD
F142 F480 ORI 80H 3 INSERT PARITY BIT
TUARTBO!:
F144 D331 aut TUARTE - ;WRITE CHAR
. ENDIF
F146 C9 RET JEXIT
L]
j
i
; PRINTER
H
L)
i
F147 0000000000PRINTER: DB 00, 00,09, 00, 00,00, 00,00, 00, 00, 00,00, 00,00
F155 C9 RET '
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F156 3E1A
F158 C9
F156 =

FOF3 =

F159 CD6AF1
F15C CAS9F!
F15F DB02
F161 E6TF
F163 C9

F164 DBOO

Fle6 E620
F168 CY

FOF3 =

PRN PABE 009

; NULL DEVICE, FOR UNDEFINED DEVICES.

$
;FOR UNASSIGNED AND AND UNINPLEMENTED INPUT DEVICES,
sHERE 15 AN INFINITE SOURCE OF EDF’S:
NULLI: MVI A,CTRLI

‘RET
NULLSTAT ERU NULLI ;CHARACTER ALWAYS READY
s
;DOR’T USE CRT FOR UNASS INPUT DEVICES CAUSE IF THERE
15 NO CRT ON SYSTEM BUT INTERFACE BOARD IS PRESENT,
SYSTEM WILL HANG.

FOR UNUASS AND UNIMP OUTPUT DEVICES, USE CRT.
IF NO CRT 15 PRESENT, THIS IS AN INFINITE DATA SINK.
NULLO  ERU CRTOUT

»
H
s
¥
»
§
i
.
)

H
+ HIGH SPEED READER DRIVER

]
RIRIN CALL  RORSTAT
J1  RORIN ;WAIT FOR AVAILABLE CHARACTER
IN RR EETIT
ANI  7FH  ;STRIP PARITY
RET

i ,

RDRSTAT IN RDRS  ;6ET STATUS
ANI 204 sMASK BIT FOR ROR
RET

§ : '

; HERE IS WHERE TO PUT HIGH SPEED PUNCH DRIVER

§

PUND  EGU NULLO sHEANRHILE, USE NULL DEVICE
i

s MODEM -INPUT DRIVER

j

HODEMIN:
IF NOT TUARTIOD
CALL  MODENST
i1 MODEMIN ;WAIT FOR A CHAR TO BE AVAILABLE
N MODEN  ;GET CHAR
ANI  7FH  ;REMOVE PARITY
RET
ENDIF

]
HODENST:
IF NOT TUARTIO
IN HODEMS ;BET STATUS
ANI 021 ;MASK BIT
‘RET ;A I5 NON-IERQ IF CHAR AVAILABLE
ENDIF

i
; NMODEM OUTPUT DRIVER

L]

NODENOUT:
IF NOT TUARTIO
IN MODEMS 3 STATUS
RRC ;TEST BIT 0

JNC MODENOUT ;WAIT TIL READY
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F189 C9

F16A C1
F14B 310001
FI6E C3

F16F 21FDF1
F172 CDBBF1

F175 Et
F176 7€
F177 CD96F1
Fi7a 70
F17B CD96F!

FI7E QE20
F180 CD7EFQ
F183 2B
F184 7E
F185 CD9&F1

- F188 C30000

F18B 7E
FI8C B7
F18D C8
FIBE 4F
F1BF CD7EFQ
F192 23
F193 C3BBFI

F196 F3
F197 OF
F198 OF
F199 OF

PRN PAGE 010

MOV A,C

ouT HODEM ;PUT THE CHAR
ENDIF

RET

123222380202 00 003 80080008008 0RsR 0080000000 ¢88¢¢1

STARTUP & RESTART STUFF

RESTART 7 ROUTINE. PRESUMABLY MEANS JNP TO NON-EXISTENT MEMORY
TYPES “CRASH® AND TOP OF STACK (PRESUMED TO BE PC)
AND BYTE TOP OF STACK POINTS 10

M POP R ;6ET PC OF CRASH (DR MAYRE BARBAGE)
LXI 5P, 100H ;SET UP STACK BELON 100H
PUSH B ; SAVE THAT PC

s TYPE *CRASH®
LI H,NINMSG
CALL  CONOMSG
sTYPE WHAT 1S PROBABLY THE PC OF THE PROBLEN

POP H +BET WHAT WAS ON STACK AT ENTRY TO NXN

MOV A ;HI DRDER BYTE

CALL  HOUT  ;HEX OUTPUT A

MV AL ;L0 DRDER BYTE

CALL  HOUT
sTYPE BYTE TOP OF STACK-1 PDINTS T0: THIS NIGHT BE THE INSTRUCTION
: THAT CAUSED CRASH (RST-7, ETC)

(A

CALL  CONDUT ;TYPE A SPACE

X H sPOINT ONE LESS
MOV AN 1BET BYTE

CALL  HOUT  ;0UTPUT IT

1REBODT THE SYSTEM, SAME AS ANY WARM RESTART
JHP NBOOT

§

i
;0UT OF LINE STUFF FOR NXM

H
s TYPE MESSABE HL POINTS TO ON CONSOLE. TERMINATED BY 0 BYTE
CONOMSE:

MOV AM  ;BET A CHAR OF MESSAGE

ORA A sSET FLABS

RL sDONE IF 0 BYTE

MY C,A ;70 C-REG FOR CONDUT

CALL  CONOUT ;0UTPUT IT ON CONSOLE

NN H sPOINT NEXT CHARACTER

JHP CONOMSE ;KEEP DUTPUTTING TO END

’
{HEX OUTPUT (A} TO CONSOLE
HOUT:  PUSH  PSK

KRC

RRC

RRC
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F19A OF
F198 CD9FF1
FI9E Fi

F19F E&O0F
FiAl FEOA
F1A3 FAABF1
F1R6 C607
F1AB C630
F1RA 4F
F1RB C37EF0

FIAE 060A
F1RO 2EIF

F1B2 3A0GFE

F1B3 2D
F1B6 C2B2F1
F1B? 05

~ FIBA C2BOF!

FIBD AF
FIBE D323
F1C0 D333
- FIC2 3E01
F1C4 D322
F1C6 D332
F1C8 3ECO

FiCA D320
FICC 3EAO

PRN

RRC
CALL
POP

HOUTNIBL:

HNBL1:
j
H
i
i
i
i
§
H
H
i
;
H

L]
.
3
3
s
s
3
s
.
’

INITIO:

-

WAIT:

5

DELAY:

DELAYL:

ANI
CPl
N

AD1
ADI
Hov
JHP

PAGE 011

HOUTNIBL

PSH

OFH
10
HNBL1

A7-20-

10’
C,A
CONOUT

;MASK 4 BITS
+15 IT A OR BIGGER
;IF ND
10 ;YES, ADD DIFFERENCE BETWEEN ASCII A AND 9+l
$CONVERT IT T0 ASCII CHARACTER
;70 C REBISTER FOR CONOUT
+PRINT IT AND RETRURN

INDIVIDUAL SUBROUTINES TO PERFORM EACH FUNCTION

i PUT THE VARIOUS JUMPS IN LOWER RAM

HvI R,0C3H ;"JNP" OP CODE
;3 "JMP REBDOT® AT 0

LXI HyHENT-200H+3

5TA WROOT

SHLD  WBOOT+1
33 "JMP ENTRYPOINT® AT 5 FOR SYSTEM CALLS
; LX1 H,ENTRYPOINT

STA ENTRYJNP

SHLD  ENTRYJHP+1

DO A DUMMY SET UP TO KILL TIME -- I DON’T KNOW WHY

LX1
LI
M1
LDA
DCR
INI
DCR
JINI

SP, 400K
B, 10D
L,31D
OFE0SH
L
DELAY1
B

DELAY

;10 MILLISECONDS

;MICROMATION RDATA PORT

i
i INITIALIZE BOTH CHANNELS OF CROMEMCO TUART BOARD

XRA
T
out
VI
out
ouT
Ml

4

ouT
vl

A
TUARTAM
TUARTBN
A,01
TUARTAC
TUARTBC
A, OCOK

TUARTAS
A, OAOH

+MASK INTERRUPTS FOR BOTH PORTS

;RESET BOTH PORTS

;PORTA := 9600 BAUD
;FOR 300 BUAD, USE 84
; (FOR 1200 BAUD, USE 88)

;PORT B := 4800 BUAD
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F1CE D330 out TUARTBS
j
H
i
s INIT 12 10BYTE

F1D0 3E81 MVI A,PORTFF
F1D2 320300 5TA 10BYT

- we

s INITIALIZE V10 BOARD TO B0 BY 24
$AND CLEAR VIDED PARAMETER AREA

F1D3 21FQEF LXI H,VIOMEN+07FOR 3CLEAR PARANETER AREA
F1D8 OEOF MVl C,OFH

F1DA 3EOQ L A0

F1DC 77 1ERD: MOV L]

F1DD 23 INX H

F1DE 0D DCR C

F1DF C2DCF1 JINI 1ERD

F1E2 21FFEF Lx1 H,VIDMEM+7FFH  ;INITIALIZE
F1ES 3608 L N, 008H ;80X24

FIE? QEOB Hvi C,0BH sCLEAR SCREEN
F1E9 CDOOF4 CALL  VIDEOD

e me W e

SIGN-ON MESSAGE

F1EC OE09 Wl C,9

FIEE 115E00 LXI D,SIGNON
FIF1 CDO500 CALL  BDOS

FiF4 QEO? M1 C,9

FIFb 1106F2 LX1 D, MESSABE
FIF9 CDOS00 CALL  BDOS

FIFC C9 RET

-a we

FIFD ODOA435241NXMMSG: DB O0DH, OAH, *CRASH *,00H  ;TEXT USED BY *NXM® ROUTINE

»
3

)
» MESSABE:
F206 0AOD285749 DB OAH,ODH,’ (WITH I0PRDM IN AT ’
F21B 456303030 DB 'F000°  ;10PROM/1000+30H
F21F 230A0D24 DB ’)’ ,ORH, ODH, 24H
j
y 7
ENDIOPROM:
]
i
F223 END
0005 BDOS 0008 BS F12R BUFCHK F800 COLDBOOT  FOS1 CONIN
FO79 CONIXI FOSF CONIXIT  F18B CONOMS6  FO7E CONOUT FO41 CONS
FO39 CONSTAT 000D CR FOF3 CRTOUT 0000 CRTS 0001 CRT

0003 CTRLC 001A CTRLZ F1B0 DELAY F1B2 DELAY! 0045 DISKND
FOGBD DISPATCH 0043 DHMAAD 0046 DUMNY F223 ENDIOPROM FO39 ENDTB
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FO00 ENTAB
0048 FLAB
0003 TOBYT
0049 LCHARD
F206 MESSAGE
FOF3 NULLD
F147 PRINTER
0000 RDRS

FORC RLCDISPATCH
005E SIGNODN
0041 TRAKL
0022 TUARTAC
0021 TUARTA
F10E TUARTBIN
0031 TUARTR
005F UNDERLINE
0000 NEOOT

0005 ENTRYJNP
F1AB HNBL1
F000 I10PROM
000A LF

F149 MODEMIN
F156 NULLSTAT
FOSC PUNCH
F164 RDRSTAT

0001 SOH

FOCC TTYIN

F101 TUARTAIN
FOF7 TUARTASTAT
0033 TUARTBM
FOFC TUARTBSTAT
004C USEREXIT
F003 WROTE

PAGE 013

0047 ERRORS
F196 HOUT
FODB KEYBD
FOBC LIST
F1469 HODEMOUT
F16A NXN
FOF3 PUND
FOAD READER
007F RUBODUT
FoDC ST

FOCD TTYDUT
0023 TUARTAM
F11B TUARTAST
F144 TUARTBOI
0040 TUARTDA
F400 VIDED
FIDC ZERD

001B ESC 000C FF

FI9F HOUTNIBL  F1AE INITID
FOCE KEYBDS 0049 LCHARI
F11B LISTST 0004 LDBDISK
F169 MODEMST  F156 NULLI
FIFD NXMMSE 0081 PORTFF
0002 RDR F139 RDRIN
FO4F READERSTAT

0040 SCRAT 0042 SECTOR
0009 TAB 0040 TRACK
FOCC TTYSTRT  FOCD TTYWTI
F124 TUARTADUT 0020 TUARTAS
0032 TUARTBC ~ 00BO TUARTBE
F136 TUARTBOUT 0030 TUARTBS
0001 TUARTIO 0020 TUART
E800 VIOMEM F1AE WAIT
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trtstees VIO VIDED DRIVER #tssest

VIODVR.ASH  V1.00  ACW 8/19/79
V1,10 JER 11721179 _
Vi.11  JER 12/6/79 MOVED START OF LINE
AND FIXED ESC SE@ TO USE ASCII
Vi.12 JER 7/12/81 MOVED LINE START RACK
AND MOVED TO IDPROM OFFSET
BASED ON:

VDK DRIVER FROM:

PROCESSOR TECHNOLOGY CORP.’S

S0LOS VERSION 1.3 - RELEASE  3/7271/77
FROM CP/M USERS GROUP VOLUME 135

MODIFIED BY:
ART WILLIS

267 CASITAS BULEVAR
LD5 BATOS, CA 95030

e me MR e WE e WY A e WS e RS WS e e e e S e e ke e e

; THIS DRIVER IS DESIGNED FOR A 24 X BO DISPLAY, BUT
; CAN BE RECONFIGURED BY CHANGING NSLINE AND L$LINE.

| ; .
0018 = NSLINE EQU 24 ;NUMBER OF LINES ON SCREEN
0050 = LSLINE EQU 80 ;LENGTH OF EACH LINE

i

H SYSTEM EQUATES

i
E8Q0 = VIOMEN EQU OEBOOH
Fo00 = 10PRON EBU 0F000H .
Fa00 = LOCATE ERU I0PROM+0400H  ;OFFSET FOR 7000=9200

VIDEC DISPLAY ROUTINES

i

§

§

j

;  THESE ROUTINES ALLOW FOR STANDARD VIDED TERMINAL
'y OPERATIONS. ON ENTRY, THE CHARACTER FOR OUTPUT IS IN

3 REGISTER C AND ALL REGISTERS EXCEPT "A" AND FLAGBS ARE

; UNALTERED ON RETURN.

j

i

!

e R Rl ea st tirieRrisettetisastsastiqstitisy
} ORG LOCATE-100H

H THISHIS”DEBUBBINB CODE TO RELOCATE THE VIO DRIVER FOR TEST USE.
Rt R R Rty et tatsiResatiansinsssariisiesiasitesttist

s
;B10S  EQU OBEOOH ;RAN ADDRESS OF BIOS JumP VECTOR

3
.
3

;
{START: LXI  D,200H
; LXI  H,VIOUT
; LXI  B,B00H
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F4Q0

F400 ES
F401 D5
F402 G5
F403 79
Fi04 &7

F403 3AF3EF
F408 B7
F409 C23BF35

FAOC BO
FAOD CA27F4

PRN-

;L00P:

-. an

- wa W we

.
b
.
]
.
s
.
L]
.
s
.
)
.
3
N
L
.
L
.
]
N
!
N
H
s
3
.
s
.
3
.
’
.
s
.
§
.
]
.
3

CONIN:

WS cmn e mn R e e e WE e,

s CONINI:

e me wE wa e

s CONINZ:

s
3
.
L]

¥
VIOUT:

1‘/‘

P
H TEST_IF ESC SEQUENCE HAS BEEN STARTED
i

C = e

HPCK:

LDAX
Hov
INX
INX
CX
nov
ORA
JNI
L1
SHLD
LIl
SHLD
CALL
NI
5TA
L
STA
M1
ouT
JHP

OR6

CALL
J1
IN
CP1
RC
ANI
CRI
JC
51

LXI
ADD
Hov
JNC
INR

poP
RET

PUSH
PUSH
PUSH
Hov

MOV

LDA
ORA
JNI

ORA
1

PABE 002

ESCFL
A
ESCS

B
60BK

D
M,A
D
H
B
AL
B
LOOP-START+100K
H, CONIN
BI0S+0AH
R, VI0UT
BIOS+0DH
PERSE
A,0BH  ;SELECT MODE 2
VIOMEN+7FFH
A, 081K
3 sSET PRINTER ON SERIAL PORT
A, 088H '
200 ;SET BAUD RATE TO 1200 {DEFAULT HAS 300)
00H
LOCATE
OCOSFH ;CHECK KEYBOARD STATUS
CONIN  ;LOOP TIL CHAR AVAILABLE
KDATA  ;READ KEYBOARD
BOH ;IS IT A CONTROL KEY?
sND: EXIT
2FH ;YES: COMPRESS CODES TO 0-1F RANGE
200 ;STILL TOO BIG?
CONIN! ;ND: SKIP ADJUSTNENT
10H  ;YES: ADJUST TO WITHIN RANGE
PUSH H ;SAVE WORKING REBISTER
H,ITAR ;ADDRESS OF INPUT TRANSLATION TABLE
L : INDEX BY CONPRESSED INPUT CHAR
L,A
CONINZ ;JIF H IS O.K.
H sOVRFLO: MUST BUMP H
MOV AN ;A CONTAINS YLATED CHAR
H sRESTORE H/L
H ;SAVE NOST REGISTERS
D
B
A,C
B,A  ;SAVE CHAR IN B

;6ET ESCAPE FLAG

; IF NON-IERO 60 PROCESS THE REST

[

$1 1T A NULL
;D0 A BUICK EXIT IF A NULL
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FA10 2194F5
FM13 CD31F4

F416 CDEEF4
F419 7E
FA1A F680
FA4IC 77
F41D 2AF1EF
F420 23
F421 AF
F422 2B
F423 BC
F424 C222FA
F427 C1
F428 D1
F429 E1
Fa2a 79
FA2R 32FSEF
F42E C9

FAZF 23
F430 23

FA31 7E
F432 B7
FA33 CAATFA
F43b B8
Fa37 23
FA3B C22FF4
FA3B ES
F43C CDOBFS
F43F E3

F440 7§
F441 23
FA42 66
F443 6F
- FA44 E3
F445 7D
Fads C9

F447 78
FA48 FETF

PRN

i
GOBACK:

TIHER:

GOBK:

—f me WE e WE e we @ e

SRCH:

S we w® ma wr e

1SPT:

DISP1:

HAR:

LXI
CALL

CALL
Hov
ORI
MOV
LHLD
INX
IRA
DCX
CHp
N1
POP
POP
POP
Hov
STA
RET

INX
INX

CHARACTER,
THE HONITOR.

HOV
ORA
i1
CHP
INX
INL
PUSH
CALL
XTHL

MoV
INY
MoV
MoV
XTHL
MoV
RET

PABE 003

H, TBL
TSRCH

VDADD
AN
80H
H,A
SPEED-1

A,C
LOCHAR

sPOINT T0 SPECIAL SHARACTER TABLE
s60 PROCESS

;6ET SCREEN ADDRESS
;6ET PRESENT CURSOR CHARACTER

;CURSOR IS BACK ON

;6ET DELAY SPEED

jMAKE SURE IT IS NON-IERO
;DELAY WILL END WHEN H=0
; TINER DELAYS HERE

;DONE WITH DELAY YET
;KEEP DELAYING

;RESTORE REGISTERS
;SAVE CHAR

{EXIT FRON VDMOT

THIS ROUTINE SEARCHES THROUBH A SINGLE CHARACTER
TABLE FOR A MATCH TO THE CHARACTER IN "B". IF FOUND
A DISPATCH IS MADE TO THE ADDRESS FOLLOWING THE MATCHED

IF NOT FOUND THE CHARACTER IS DISPLAYED ON

AN
A
CHAR
B
H
NEXT
H
CREN

$6ET CHR FROM TABLE

+1ERD 15 THE LAST
s TEST THE CHR
1 POINT FORWARD

; FOUND ONE...SAVE ADDRESS
;REMOVE CURSOR
;GET DISPATCH ADDRESS TO HL

THIS 15 THE DISPATCH ROUTINE ‘
HL POINTS TO RETURN ADDRESS, BUT HL WILL BE
RESTORED FROM STACK BEFORE DISPATCH

;LOW ADDRESS BYTE

;HIGH ADDRESS BYTE

sHL NOW COMPLETE

;ICHE HL WITH HL ON STACK
;ALS0 COPY HERE FOR SETS
;AND 60 OFF TO THE ROUTINE

PUT CHARACTER 7O SCREEN

HOv
CP1

A,B
TFH

;6ET CHARACTER
;15 IT A DEL?



FILE: 12vI0

Fa4a CB

FA4B =
FA4B CDEEF4
FA4E 70

F44F 3AFQEF
FAS52 FEAF
F454 DA79F4
FA57 3AFIEF
F45A FE17
F45C C279F4

FASF AF
FA&0 32FOEF
F463 1150E8
FAbb 2100E8
F449 C5
F46h 018007
FA4D 1A
FAGE 77
F46F 13
FA70 23
F471 0B
FA72 79
FA73 RO
FA74 C26DF4
F477 C1
FA78 C9

FA79 3AFOEF
FATC 3C
FATD FES0
FATF 32FOEF
FAB2 CO
FABS AF
FABA 32FOEF
FAB7 =

FAB7 3ARIEF
FABA 3C
FABB FEIB
FABD 32FIEF
F490 00
FA91 3D
FA92 32FIEF
FA95 €9

F4%6 2100E8
F4399 34A0

PRN

R1

CHAR: EQU
CALL
MoV

LDA
CPI.
iC
LDA
CPI
NI

PAGE 004

;60 BACK IF SO

§ sACTUALLY PUT CHAR TO SCREEN NOW
VDADD  ;6ET SCREEN ADDRESS

H,B ;PUT CHR ON SCREEN

NCHAR  ;G6ET CHARACTER POSITION

L$LINE-1 ;END OF LINE?

0K

LINE

NSLINE-1 +END OF SCREEN?

0K

i
+ END OF SCREEN...ROLL UP ONE LINE

3

SCROLL: XRA

: 5TA
SROL:  LXI

LXI

PUSH
LX1

LDAX
MOV
INX

INX

ncx

MOV

ORA

NI

POP

RET

SROL1:

A
NCHAR  ;BACK TO FIRST CHAR POSITION
D,VIONEM+LSLINE ;ADDRESS OF SECOND LINE
H, VIONEN sADDRESS OF FIRST LINE

B sSAVE DATA CHAR
B,NSLINESLSLINE ;NUNBER OF CHARS TO MOVE
D sHOV A CHAR

M,A

D sBUNP POINTERS

H

B

A,C

B

SROL1

B

i
; INCREMENT LINE COUNTER IF NECESSARY

3
K:  LDA
INR
CPI
§TA
RN
XRA
5TA
PDOMN:  EQU
LDA
INR
CURSC:  CPI
CUR: -5TA
7 RN
DER
5TA
RET

;

; ERASE SCREEN

i
PERSE: LXI
L)

NCHAR

 $BET CHR POSITION

A
LSLINE ;CHECK FOR END OF LINE
NCHAR

;DIDN'T HIT END OF LINE, OK
A sRESET CHAR POINTER
NCHAR
$ sCURSOR DOWN ONE LINE HERE
LINE  ;BET THE LINE COUNT
A
NSLINE ;STORE THE NEW
LINE  ;STORE THE NEW

;EXIT, UNLESS SCROLL NEEDED
A sLEAVE LINE COUNTER AS WAS
LINE

;<(< MAY NEED TO CALL SCROLL. >»
H, VIONEN ;POINT TO SCREEN

H,BOHe 7 ; THIS IS THE CURSOR



FILE: 12V1D

F49B 23
F49C €5
FA3D 01CFO7
F4A0 =
FAR0 3620
F4A2 23
F4A3 0B
Faa4 79
F4R5 BO
F4Ab C2A0F4
F4a9 C1

-F4AR 3EQO
FAAC J2FIEF
FAAF J2FOEF
FaB2 C9

F4B3 CDEEFA
F4B6 3JAFOEF
F4B9 FES0
F4BB DO
FABC 3620
FABE 23
FARF 3C
F4CO C3BIFA

FAC3 3AFIEF
FAC6 3D
FAC7 F2CCFA
FACA 3E17
FACC 32F1EF
FACF €9

FADO 3AFOEF ~

FAD3 3D
FAD4 =
"F4D4 32FOEF
FAD7 F2DCF4
FADA 3B4F
F4DC 32FOEF
FADF C9

FAEQ 3AFOEF
FAE3 3C
FAE4 FES0
FAEL C2EAF4
FAES AF
FAEA J2FOEF
FAED C9

PRN

ERASL:

i
PHOME:

ERAG3:

H
i
CLINE:

CLINt:

O we WE me caw

UP:

LEFT:

PCUR:

PLEFTL:

.
H

i
PRIT:

PRITI:
PRIT2:

INX
PUSH
LX1
EQu
L3
INX
DCX
Mav
ORA
INL
pPoP

L1
5TA
5TA
RET

CALL
LDA
cpl
RNC
wi
INX
INR
JHpP

LDA
DCR
JpP

Ml
STA
RET

LDA
DCR
EQU
5TA
ap

H1
§TA
RET

LDA
INR
CP1
INI
XRA
5TA
RET

PAGE 005

jBUMP 15T
s SAVE CHAR
,NSLINESLSLINE+L$LINE-1

$BLANK 1T DUT
sNEXT
s DECREMENT COUNT

H
B
B
$
H]’ ?
H
B
A,C ;END OF SCREEN?
B

+SCREEN LENGTH - CURSOR

;LODPS HERE TO ERASE SCREEN

ERAS1  ;NO: KEEP BLANKING
B sRESTORE DATA CHAR
A0 ;RESET CURSOR--CARRY=ERASE, ELSE HOME
LINE  ;ZERD LINE
NCHAR  ;LEFT SIDE DF SCREEN
VDADD  ;BET CURRENT SCREEN ADDRESS
NCHAR  ;CURRENT CURSOR POSITION
LSLINE ;ND MORE THAN LSLINE-1
;ALL DONE
M,’ *  3ALL SPACED DUT
H
A
CLINt  ;LODP 7O END OF LIKE

ROUTINE TO NOVE THE CURSOR UP ONE LINE

LINE  ;BET LINE COUNT

A

PUPt  ;MERBE TO HANDLE CURSOR
A, NSLINE-1

LINE

MOVE CURSOR LEFT DNE POSITION

NCHAR

A

$ sCURSOR ON SAME LINE
NCHAR  ;UPDATED CURSOR

PLEFTI sEXIT UNLESS WRAP
A, LSLINE-1 sLET 1T WRAP
NCHAR

: CURSOR RIGHT ONE POSITION

KCHAR
A
LSLINE
PRIT2
A
NCHAR



-FILE: 12VID  PRN PAGE 006

]
; ROUTINE TO CALCULATE SCREEN ADDRESS
3
: ENTRY AT: RETURNS:
1
; VDADD  CURRENT SCREEN ADDRESS
; VDAD?  ADDRESS OF CURRENT LINE, CHAR *C"
; VDAD  LINE "A®, CHARACTER POSITION C’
3
FAEE JAFOEF  VDADD: LDA  NCHAR  ;BET CHARACTER POSITION
FAF1 4F MV C,A ;°C’ KEEPS IT
FAF2 SAFIEF  VDAD2: LDA  LINE  ;LINE POSITION
FAFS &F VDAD: MOV L,A  INTO L
FAFb 87 ADD A s TINES THO
FAF7 87 AD A s TINES FOUR
FAFB 85 AD L s TINES FIVE
FAF9 OF RRC sSWAP NIBBLES
FAFA OF RRC
FAFB OF RRC
FAFC OF RRC
FAFD &F MOV LA GLHAS IT
FAFE E&0F ANl OFW  ;LON ORDER DISIT OF H
F500 C4ES ADI  VIONEM SHR 8 ;HIGH SCREEN OFFSET
F502 &7 NV H,A ;NOK H IS DONE
F503 70 MV AL ;THIST L’S ARM
F504 E4FO NI OFOH
F506 81 ADD
F507 6F MV LA
FS0B D0 RNC
F509 24 , IR H »
F50A C9 RET sH & L ARE NON PERVERTED

ROUTINE TO REMOVE CURSOR

- we  we

F50B CDEEFA  CREM: CALL  VDADD  ;BET CURRENT SCREEN ADDRESS

FS0E7TE ~ HOv AN
F30F E&7F ANI TFH ;STRIP OFF THE CURSOR
Fall 77 Hov H,A

F312 C9 RET
i

; ROUTINE TO BACKSPACE

. ;
F513 CODOFA  PBACK: CALL  PLEFT

F516 CDEEFA CALL  VDADD  ;GET SCREEN ADDRESS
FS19 3620 M1 M,” *  ;PUT A BLANK THERE
FS1B C9 RET

i ROUTHE T0 PROCESS A CARRIAGE RETURN

)
FSIC JAFSEF  PCR:  LDA LOCHAR

FSIF B8 P B

F520 CB RI
; CALL  CLINE

F521 CDE9FA CALL  PRITI  jAND STORE THE NEW VALUE
; CALL  PRIT  ;MOVE START OF LINE OVER FOR DUNB VIDED
; CALL  PRIT

; CALL  PRIT



FILE: 12VI0

F524 €9

F523 JAFIEF
F528 3C
F329 FE18
F32B C28DF4
FS2E C343F4

F331 CDB3F4
F534 €9

F333 3EFF
F337 32F3EF
F53A C9

F53B CDOBF
FS3E CD44F3
F541 C316F4

F344 3AF3EF
FSA7 FEFF
F549 CATSF3

FS4C 21F3EF
F34F 3600
F331 FE32
F533 DAAAFS

F336 CAGAFS

F559 FE3B
F33B CA70F3
FISE FE39
F560 DA4RF4
F363 CO

L4

F364 78
F365 D620
F567 C3DCF4

F36A 78
F36B D620
F36D C3CCF4

PRN PAGE 007

H CALL  PRIT
RET

ROUTINE TO PROCESS A LINEFEED

O we we me

LF:  LDA LINE  ;6ET LINE COUNT
INR A
CP1 NSLINE END OF SCREEN?
JINZ CUR ;NO--ND NEED TO SCROLL
JHP SROL  ;VES--THEN SCROLL
L

;+ ROUTINE TO PROCESS ERASE TO END OF LINE

H

PEEOL: CALL  CLINE  ;ERASE TO END OF LINE
RET 3o« AND EXIT

§

; SET ESCAPE PROCESS FLAB

§

PESC:  MVI A, {-1) AND OFFH
5TA ESCFL  ;5ET FLAG
RET

PROCESS ESCAPE SEQUENCE

I we @ wmn

5C5: CALL  CREM  ;REMDVE CURSOR
CALL  ESCSP. 3PROCESS THE NEXT PART OF SEQUENCE
NP BOBACK

i

ESCSP: LDA ESCFL  ;B6ET ESCAPE FLAG
CPI {-1) AND OFFH  ;TEST FLAG
1 SECOND

i

; PROCESS THIRD CHR OF ESC SEQUENCE

j

LX1 H,ESCFL
WVl 0 sNO HORE PARTS TO THE SEQUENCE
CPI i

i€ SETX  ;SET X IF I5 ONE
I SETY  ;SET Y IF IS5 TWD

I S 4

J1 STSPD  ;SET NEW DISPLAY SPEED IF 'g"
) L

3 OCHAR  ;PUT IT ON THE SCREEN

RN

; TAR ABSOLUTE TO VALUE IN REG B

i .
SETX: M0V A,B  ;BET CHARACTER
)
MP PLEFTI
i

; SET CURSOR 70 LINE *B"

;

SETY: MOV A,B
i1 R
P PUPY



-

FILE: 12V10

F570 78
F571 32F2EF
F374 C9

F375 78
F576 FE33
F578 CABRFS
F57B FE34
F37D C2B7F5

F380 44
F581 4D

F382 E1
F583 D1
F584 C5
F385 ES
F386 AF
F387 32F3EF
F38R C9

F58B 21FQEF
FS8E 46
F58F 23
F590 4E
F591 C382FS

F394 0B,
F595 96F4
F397 17
F398 C3F4
F39A 1A
F59B 87F4
F39D o1
F59E DOF4
F3A0 13
FSAL EOF4
F3A3 OE
F5A4 AAF4
F3R6 0D

PRN

PAGE 008

; SET DISPLAY SPEED

STSPD: MOV
DISPD: STA
RET

ECOND: MOV
CP1
J1
CPI
INI

X5 we we e

RET: MOV
LY

E

ARET1: POP
POP
PUSH
PUSH
XRA

ARET2: STA
RET

f,B ¢HERE TO SET DISPLAY SPEED
SPEED  ;5ET DISPLAY SPEED

i
i
; PROCESS SECOND CHR OF ESC SEQUENCE
§
5

fAB +6ET BHICH (RECOVER CHR?)
,3)

CURET  ;RETURN CURSOR PARAMETERS
!4)

ARET2

ESC <4> RETURN ABSOLUTE SCREEN ADDRESS

C,L ;PRESENT SCREEN ADDRESS TO BC FOR RETURN

+RETURN ADDRESS
;0LD B

SCFL

; ESC <3> RETURN PRESENT SCREEN PARAMETERS IN *BC"

s

CURET: LXI
Hov
INX
MOV
JNp

.
]
.
H
.
1]
’
]

; PROCESSING.

H, NCHAR

B,M  ;CHARACTER POSITION
H

M ;LINE POSITION
ARETY

DISPLAY DRIVER COMMAND TABLE

THIS TABLE DEFINES THE CHARACTERS FOR SPECIAL

IF THE CHARACTER IS NOT IN THE TABLE IT

; GOES TO THE SCREEN.

3
TRL: DB
DN
DB
=
T DB
N
DB
DN
DB
DK
DB
O
DB

CLEAR-B0H ;CLEAR SCREEN
PERSE

UP-80H ;UP CURSOR
pup

DOWN-80H ; DOKN CURSOR
PDOKN

LEFT-B0H ;LEFT CURSOR
PLEFT

RIGHT-B0H ;RIGHT CURSOR
PRIT

HOME-BOH ;HOME CURSOR
PHOME

CR ; CARRIAGE RETURN



FILE: I2VI0

F5A7 1CF3
F3A9 0A
FSAR 25F3
F3AC 06
F5AD 31F35
FSAF SF
F3B0 13F3
F3B2 1B
F5B3 35F3
FSR3 00

0001
0002
0004
0008
0010
0020
0040

TOR T I TR [}

]

" o on

PRN

. WME wa We WE Le e We e

1
DORN
up
LEFT
RIGHT
HODE
CLEAR
HONE
BACKS
EEOL
LF
CR
BLANK
SPACE
CX
ESC

’
STAPT
SERST

~ SDATA

TAPPT
TDATA
KDATA
PDATA
DSTAT
SENSE

3
SCD
SDSR
SPE
SFE
S0E
5CTS
SDR

PAGE 009

DW PCR

0B LF ;LINE FEED

bW PLF

DB EEOL ;ERASE TO END OF LINE
DR PEEOL

DB BACKS ; BACKSPACE

DW PBACK

DB ESC ;ESCAPE KEY

DU PESC

B0 ;END OF TABLE

VIO EQUATES

VID PARAMETERS

KEYBOARD SPECIAL KEY ASSIGNMENTS

EQU 9AH

EQU 97H

EQU 81H

211] 93H

EQu BOR

Eau 8BH

EGU  OBEH

EQu SFH ; BACKSPACE

EQu 04

EQu 10

EQU 13
EQU 1

EQU BLANK

EQy *X°-40H

EQU 1BH

PORT ASSIGNMENTS

EQU OFAH  ;STATUS PORT GENERAL

EQY OFBH  ;SERIAL STATUS PORT

EQu OF9H  ;SERIAL DATA

Eau OFAR  ;TAPE STATUS PORT

Equ OFBH  ;TAPE DATA

EQu OFCH  ;KEYBOARD DATA

ERU OFDH  ;PARALLEL DATA

2!11] OFEH  ;VDM DISPLAY PARAMETER PORT
EQy OFFR  ;SENSE SWITCHES

~

BIT ASSIGNMERT MASKS

EQu ! ;SERIAL CARRIER DETECT
EQy 2 ;SERIAL DATA SET READY
EQY 4 ;SERIAL PARITY ERROR
Equ 8 ;SERIAL FRAMING ERROR
EQu 16 ;SERIAL DVERRUN ERROR
EQU 32 ;SERIAL CLEAR TO SEND
EQU 64 ;SERIAL DATA READY

(HC L - Frup £5c 10 7ARE

-STO 1 U ESCFL
(2 - a7 Fscrpe
- ORH

7

Uz 5 escs e o
[GuouE ¢ vesot T
-1EST LA

- é,ﬂ?—;—— SECoUD

cee*'~ Crrovere ce@ &

’

cPl 3 - Erued Cow ., ThAee
CPi o - =zt ARS Sce. AT

(((SE StTose Ccthe.
LA EscEe AesT

CHIES ~ TF # 2 uuns Mz EscFe
UJ(L(_- TES7T Az ¥
&0 TC [FScs
- A curz
. CHxce (F ~ | #«n ECrFe
JuG
e mosT B TRERD (%

CPL2L % Sexx (4)

Z -+ 57 7 @@
CPl ¥ <Sgrspsn (B
cpl 9

ll’/"uT C R . SCLEPN)



FILE: I2VID

=4
<
(=]
L=}
"

(=4
L=
[=4
-
L LI T N § I T 1}

EFFO

EFFO 01
EFF1 01
EFF2 01
EFF3 01
EFF4 01
EFF5 01

EFF6

F582 ARET1
FA47 CHAR
FS0B CREM
0018 CX
00FE DSTAT
001B ESC
00BE HOME
000R LF »
0080 HODE
F44B OCHAR
QOFD PDATA
F535 PESC
FAEQ PRIT
0004 PXDR
00F9 SDATA
(0FB SERST
0020 SPACE
QOFA STAPT
00FR TDATA
F431 TSRCH

PRN

STRE  EQU
]

KDR EQU
PDR EQu
PYDR  EBU
TFE 2]
TOE EQU
TDR EQU
TTRE  EBU
i

3

3

i

H

§

L]

OR6

'

§

i

i

NCHAR DB
LINE DB
SPEED DB
ESCFL DB
NUCNT DB
LOCHAR DB

]

PABE 010

128 +SERIAL TRANSHITTER BUFFER-ENPTY

;KEYBOARD DATA READY
;PARALLEL DATA READY
;PARALLEL DEVICE READY
8 ; TRPE FRAMING ERROR

16 ; TAPE DVERRUN ERROR

64 ; TAPE DATA READY

P ng -

128 +TAPE TRANSMITTER BUFFER EMPTY

VIO GLOBAL AREA

VIONEN+07FOH

$1318 PARAMETERS STORED IN RAM sts1s

+CURRENT CHARACTER POSITION

s CURRENT LINE POSITION

;ESCAPE FLAG CONTROL BYTE
+NUNBER OF NULLS AFTER CRLF

i

1

1 $SPEED CONTROL BYTE
1 -

1

t

sLAST DUTPUT CHAR

i INPUT TRANSLATION TABLE

i
;1TAB: DR
H DB
H DB
; DB
i
i
END

F587 ARET2
FA0C CHPCK

000D CR

FA44 DISP!
0004 EEOL
F53B ESCS
FO00 TOPROM
EFFL LINE
EFFO NCHAR
FATY OK
FAB7 PDONN
FAAA PHONE
FAE9 PRITI
0093 RIGHT
0040 SDR
F564 SETY
EFF2 SPEED
0080 STBE
0040 TDR
0080 TTBE

00H, 13H, 1AH, 10K, 14H, 1AH, 1A, O3H
1AH, 1AH, 1AH, OBH, OCH, 1AH, OEH, 1AH

13H, 05H, 18H, 1AH, O3H, 12H, 06H, 19H-

OCH, 15H, 16H, 17H, 1AH, O7H, 04H, OEH

F380 ARET 003F BACKS
0088 CLEAR FAB9 CLIN!
F38B CURET F48B CURSC
F571 DISPD F440 DISPT
F4A0 ERASI F4B2 ERAS3

F544 ESCSP F416 BOBACK
00FC KDATA 0001 KDR
0050 LLINE F400 LOCATE
F42F NEXT 0018 NLINE
F513 PBACK F51C PCR
0002 PDR F331 PEEOL

F4D0 PLEFT FADC PLEFTI

FAEA PRIT2 FAC3 PUP
0001 SCD FASF SCROLL
0002 SDSR F575 SECOND
Fo6A SETY 0008 SFE
0004 SPE F443 SROL
F570 STSPD 00FA TAPPT
0008 TFE F422 TINER
0097 UP FAF2 VDAD2

0020 BLANK
FAB3 CLINE
F48D CUR
009A DOWN
EFF3 ESCFL
F427 GOBK
0081 LEFT
EFF5 LOCHAR
EFF4 NUCNT
FAD4 PCUR
F494 PERSE
F525 PLF
FACC PUPY
0020 5CTS
00FF SENSE
0010 SOE
F46D SROL!
F594 THL
0010 TOE
FAF5 VDAD



FILE: 12VI0  PRN PABE 011

FAEE VDADD EBOO VIOMEN F400 VIOUT



FILE: C2PROM PRN PAGE 001

i
;PROM ROUTINES FOR MICROMATION DOUBLER, VERSION C.2

;THE C.1 VERSION HAS NOPS IN SYNC ROUTINE TO ALLOW MORE FREGUENT REFRESH
+OF DYNAMIC RAMS -
;1T ALSQ SETS UP THE SIDE BIT EARLIER TO MEET SETUP TIME FOR Y-E DATA DRIVES

L]

s THIS VERSION HAS THE FOLLOWING CHANGES FROM C.1:
+HAS FIX FOR C.1 BUG IN SETTING UP DENSITY
;DISARLES INTERRUPTS AFTER FINDING CORRECT SECTOR
+HAS SLOWER STEP AND SETTLE TIMES

; FEB 11, 1980
FBO0 BASE ORG  OFBOOH
FCOO0 = BUFF EQU  BASE+400H s SCRATCHPAD RAM

i
;START OF HARDWARE PORT DEFINITIONS

FEOO = NRCONT EBU  BASE+400H
FEOI = WRCLK EQU  WRCONT+!
FEO2 = WRUART EQU  WRCONT+2
FEO4 = WRMRKCRC EQU  WRCONT+A
FEOS = WRMRK EQU  WRCONT+S
FEOb = WRDATA EQU  WRCONT+6
FEO7 = WRCRC EQU  WRCONT+7
FE0O = RDSTAT EQU  WRCONT
FEO2 = RDUART EQU  WRCONT+2
FEOA = ROMRKCRC EQU  WRCONT#4
FEOS = RDMARK EQU  WRCONT+S
FEQb = RDDATA EQU - MRCONT+4
FEO7 = SYNCPORT EQU  WRCONT+7

3

;S5TART OF RAM VARIABLE DEFINITIONS

s
FLO0 = ERRORBYTE EQU  BUFF  ;ND. OF ERRORS DURING RETRIES
FCOL = DENBYTE EQU  BUFF+#1 ;0 FOR SINGLE DENSITY

;4 FOR DOUBLE DENSITY
FCO2 = READWRITE EQU  BUFF+2 ;0 FOR READ
;10 FOR WRITE

FCO3 = CONTROLBYTE ~ EQU  BUFF+3 jRAM IMAGE OF RDSTAT OR WRCONT
FCOA = TRACK EQU  BUFF#4 .
FLOS = PRESDISK EQU  BUFF+S
FLOb = LOGINTAE ~ EQU  BUFF+6 ;FOR EACH DRIVE

;0 IF DRIVE HAS NOT BEEN LOGGED IN



FILE: C2PROM

FB00 CIDIFB
F803 C397FB
FBOb6 C3ILEFB
F809 C3AEFA
FBOC C3AFFA

FBOF C3A3FA

FB12 C329F8

F815 C320F8 -

FB18B C349FA
FB1B C303FB

FBIE CDBEFB

FB21 78
F822 E404
Fe24 Co ,
F823 3A03FE
F828 C9

FB29 AF
F82A C32FF8

F82D 3E10

PRN

SECTOR
DHA
DISK
TESTNEXT

TWOSIDE
STEPTIME
ABOVEAS

TRACKTAB
DENMAP
TRY1
RETRYCOUNT
CURRDRIVE
TESTHAX

STEPSETTLE
HEADSETTLE
STACK

PABE 002

sBEGIN WITH JUMP TABLE

InP
anp
INP
InP
np
Inp
JHP
P
INP
INP

PAGE

WRITEPROTECT:

CALL

Hov
ANI
RNZ
L0
RET
v

READ:

IRA
JHP

WRITE:

Hvl

+95H IF DRIVE HAS BEEN LOGGED IN

EQu BUFF+0AH

EQy BUFF+0BH ;DNA ADDRESS

EQy BUFF+QDH

EQu BUFF+QEH ;55H IF WART TO TEST DENSITY
; OF NEXT TRACK

EQu BUFF+0FH

EGY BUFF+10H

EQU BUFF+11H ;10H IF (TRACK)<44D
; SOH OTHERWISE

Eay BUFF+12H

EQy BUFF+16H ;SAME CONVENTION AS DENBYTE

ERY BUFF+20H

EQu BUFF+21H

EQU BUFF+22H

EQU RUFF+23H ;NO. RETRIES FOR DENSITY TEST

EQu 13

EQy Ll

EQu BUFF+44D

CoLDBOOT

HONE

SELDSK

SETTRK

SETSEC

SETDMA

READ

WRITE

SKEW

SETDEN

DISKREADY1 ;LOADS HEAD

A,B
04

RDMARK

A, 10K

sWAITS TILL DISK READY
jRETURNS (RDSTAT) IN B

;WRITEPRT BIT FROM DRIVE

sRESETS HEAD LOAD COUNTER
;ENTRY POINT FOR READ ROUTINE
; (READWRITE)= 00 FOR READ

sENTRY POINT FOR WRITE ROUTINE

; (READWRITE)=10H FOR WRITE



FILE: C2PROM PRN

F82F 3202FC
F832 2A01FC
F833 JAO3FC
F838 2F
F839 E4FR
F8IB B3
F83C 2F
FB3D 3200FE
F840 CDBEFB
F843 3JA0AFC
F846 AF
F847 3A04FC
FB4A 47
F84B AF
F84C 3200FC
F84F 7D
F850 B7
FB31 CATOF?

F834 CDSFF?

FB57 360A

" FBIY 14
FBSA JAOAFE
F83D FEAL
FBSF C254F8

F862 1A
F863 FEFE -
FB&3 C254F8

FB&B 1A
F849 B8
FB6A C2F2F8

FRSD 14
FBAE B9
FB6F C254F8

FB72 1A
F873 F3
FB74 1A
F875 1A
F876 3A00FE
Fe79 IF
FB7A 1A
F87B DADDFB

FB7E 14
F87F 3ALIFC

B0:

;
READDD:

BLODP:

5TA
LHLD
LDA
CHA
ANI
ORA
CHA
5TA
CALL
LDA
HOV
LDA
Hov
IRA
STA
MoV
ORA
i1

CALL
i
LDAX
LDA

CPI
INZ

LDAX

- CPI

INZ

LDAX
crp
N2

LDAX
CHP
JINI

LAY
Il
LDAY
LDAX
LDA
RAR
LDAX
b

LDAX
LDA

PAGE 003

READMRITE
DENBYTE

CONTROLBYTE

GFBH
L

WRCONT
DISKREADY1
SECTOR
L,

TRACK

B, A

A
ERRORBYTE
AL

A

)

; (L)=(DENBYTE)

sMASK OUT BIT 2 (SD/-DD = )

1 (C)=(SECTOR)

3 (B)=(TRACK)

; (ERRORBYTE)= 0

; TEST FOR SINGLE DERSITY

DOUBLE DENSITY READ OR MWRITE

SYNC

N, 0AH

D
RDMRKCRC
0AIH
BLOOP

OFEH
BLOOP

D
B
TERROR1

D
C
BLODP

D
D
D
RDSTAT

D
ERRER

D
ABOVEA3

;SYNC ON HEADER

s FOUND HEADER

;FIND OA CLOCK FOR ID MARK
+SYNC WITH -EOW

;DATA FOR 1D MARK

;FOUND ID ADDRESS MARK

1
+BYTE AFTER ID MARK SHOULD BE FE .

sFOUND FE BYTE

;

s TRACK BYTE FRON DISK

; (B)={TRACK)

s TRACK ERROR

sSECTOR BYTE FROM DISK

; (L) =(SECTOR)-

sWRONG SECTOR. TRY AGAIN
;DISABLE INTERRUPTS BEFORE CHECKING 1D CRC
sREAD 1 BYTE PAST ID CRC
;CHECK 1D CRC

710 CRC ERROR



FILE: C2PROM

F882 47
FB83 1A
F884 70
F885 1A
FBBa 0609
Fess 1A
F889 05
F88p C288F8

F88D 1A
FBBE 3JA02FC
F891 B7
F892 1A
F893 C203FY

F8R6 1A
F897 18
F898 3J&6FF
F8%A 1A
FB9B 1A
F83C 1A
F8sD 13
F89E 1A
FB9F 1B
FBAO 360A

FBA2 2A0BFC
FBAS 1A
FBA& JAO4FE
FBRY FEAI
FBAB C2DDFB

FBAE 1A
FBAF 77
F8B0 23
F8B1 42
F8B2 1A
F8B3 77
F8B4 23
FBBS 4B,
F8B5 0A
F8B7 77
F8B8 23
FBBY 1EE1
F8BB 0A
FBBC 77
F8BD 23
FBBE 0A

F8BF 77
FBCO 0A
FBC1 IC

PRN

GLODP:

WA
“CP1

RYFER:

RLOOP:

Hov
LDAX
Hov
LDAX
KVl
LDAX
DCR
JIN1

LDAX
LDA
ORA
LDAX
NI

LDAX
LDAX
Wl
LDAX
LDAX
LDAX
INX
LDAX
DCX
NI

LHLD
LDAX

NI

LDAX
MOV
INX
Mov
LDAX
MOV
INX
HOV
LDAX

MOV
KX

L)
LDAX
MoV
INX
LDAX

Hov
LDAX
INR

PAGE 004

READNRITE
A

D

WRITEDD

D
D
M, OFFH
D
D
D
)]
D
D
"

s ORH

DA

D
RDMRKCRC
0AIH
ERROR -

£, 0E1H

+ (WRCLK)=(ABDVE43)
;NOW 5 BYTES INTO BAP

+NDW 13 BYTES INTO 6AP

;CHECK FOR WRITE
;16 BYTES INTO GAP

i
; DOUBLE DENSITY READ

.
’

;21 BYTES INTD BAP

; (D)=5YNCPORT

;5YNC ON FF CLOCK PATTERN

; (D)=RDDATA

+ (WRCLK) =04

;CLOCK PATTERN FOR DATA NARK

;SYNC WITH -EOW
;6ET DATA PATTERN FOR DATA MARK

sMISSING DATA MARK

i
+FOUND DATA MARK
;START TRANSFERRING DATA

+4 BYTES OF DATA



FILE: C2PROM

F8C2 23
F8C3 77
FBC4 0A
F8CH 23
F8Cs 77
F8C7 0A
F8Ce 23
F8cy 77
FBCA 23
FBCB 0A
FBCC C2BFF8

FBCF 0A
F8Do 0A
FBD1 JAOOFE
F8D4 IF
F8D5 DADDF8

F8D8 AF
F8DY 3201FE
Fenc C9

F8DD 3EEF
FBOF B7
FBEO 3201FE
FBE3 C9

FBE4 CDFBFB

FBE7 C270F% -

FBEA 3EEF
FBEC K7
FBED 37
FBEE 3201FE
FBF1 CY

FEF2 CDFBFB
F8F3 C254F8

PRN

ERROR:

; ARRIVE

-, e WE e

TERROR:

3ARRTVE

NO

PABE 005

N H
NV KA
LDAX B
NN K
WOV M,A
LDAY B
NN W
NV KA
NN W
LIAY B
N RLODP sHAVE TRANSFERRED 128 BYTES
sAND HAVE READ 129TH BYTE
LDAX B
LDAX B :READ 1 BYTE PAST CRC
LDA  ROSTAT
RAR ;CHECK DATA CRC
JL  ERROR ;DATA CRC ERROR
1]
sSUCCESSFUL SECTOR READ
]
IRA A sRETURN 00 IN ACCUNULATOR
STA  NRCLK
RET

HERE ON ANY OF FOLLOWING CONDITIONS
JOH TRACK ERRORS

ID CRC ERROR

MISSING DATA MARK

DATA CRC ERROR

L A, OEFH ;RETURN EFH IN ACC

ORA A H (UNSUCCESSFUL READ)
5TA WRCLK

RET

HERE ON TRACK ERROR IN SINGLE DENSITY

CALL  ERRORCOUNT 3 INCREMENT ERRORBYTE

dIN1 ALOOP ; TRY AGAIN IF LESS THAN J0H
vl A, OEFH ;30H TRACK ERRORS

ORA A ;RETURN EFH IN ACC

-§TC 3 (UNSUCESSFUL DISK OPERATION)
5TA WRCLK

RET

TERROR1:

s ARRIVE

HERE ON TRACK ERROR IN DOUBLE DENSITY -

ERRGRCOUNT
RLOOP

CALL
NI

s INCREMENT ERRORBYTE
; TRY AGAIN IF LESS THAN 30H



FILE: C2PROM PRN PABE 006

F8F8 C3EAFB JHp NO
F8FB 2100FC  ERRORCOUNT L1 H,ERRORBYTE
FBFE 34 IR | s INCREMENT ERRORBYTE
FBFF 7E Hov AN
F900 FE30 CPI 30H
F902 C9 RET
KRITEDD:

;DOUBLE DENSITY WRITE
;ARRIVE HERE 16 BYTES AFTER ID FIELD

F903 3JE4E L A, 4EH

F905 12 11} G $WRITE 4 BYTES OF 4E
F906 12 STAX . D

F907 12 5Tax D

F708 12 TAX D

F909 AF IRA A

F90a 12 5TAX D sHWRITE & BYTES OF 00
F90B 12 STAX D

F90C 2A0BFC LHLD  DMA

F9OF 12 §5TAX D

F910 12 §TAX D

F911 0104FE LX] B, WRNRKCRC

-F914 12 ~ STAK D

F915 12 STAX D

F916 3EAL . MvI A, OAIH

F918 02 STAX B ;WRITE DATA MARK (A1)
F919 OEE1 I C,0ELH

;START WRITING DATA TO DISK FROM MEMORY

F91B 7E WiFER: MOV

AN

FOIC 12 NLOOP: STAX D

F910,23 NN H

FPE OC IR L

F9IF 7E MOV AN

F920 12 STAY D

F921 23 NN H

F922 7€ MOV AN

F923 12 STAX D

F924 23 NN H

F925 7€ MOV AN

F926 23 W H

F927 12 STAX D

F928 7E MOV AN

F929 C21CF9 INT  WLOOP
sWHEN WE ARRIVE HERE WE’VE WRITTEN
: 3184=124 BYTES T0 DISK

F92C 12 STAX D

F92D 23 NN W

F92E 7E KOV AN

F92F 12 STAX D

F930 23 NN H



FILE: C2PROM  PRN PABE 007

F931 7E Hov AM

F932 23 INX H

F933 12 STAX D

F934 7E Hov AM

F935 12 STAX D ; 12BTH BYTE TO DISK
F93b 3JEFF MVl A, OFFH

F938 3207FE 5TA ¥RCRC ;WRITE 2 BYTES OF DATA CRC
F93B 3207FE 5TA WRCRC

F93E 12 STAX D ;WRITE 3 BYTES OF FF
F93F 12 S5TAX D

F940 12 STAX D

F941 AF XRA A sRETURN 00 IN ACC
F942 3201FE 5TA ¥RCLK 3 {SUCCESSFUL WRITE)
F945 C9 RET

;SINGLE DENSITY ROUTINES
;ENTRY POINT 15 SD (BELOW)

WRITESD: . +ARRIVE HERE & BYTES PAST ID FIELD

F946 3EFF #V1 A, OFFH

F948 12 STAX D +WRITE 3 BYTES FF (BYTES 7,8,7)

F949 12 5TAX D

F94A 12 STAX D

F94B AF IRA A .

F94C 12 STAx D +¥RITE & BYTES 0D (BYTES 10-13)

F94D 12 : S5TAX D . -

F94E 2A0RFC LHLD  DMA

F931 12 StAax D

F932 12 §TAX D

F933 12 STAX D

F934 12 STAX D ;BYTE 15 OF GAP

F935 3EFB LB A, OFBH ;WRITE DATA MARK FOR SINGLE DEN

F957 3204FE 5TA NRMRKCRC .

F93A OEEL LU C,0ELH

F93C C31BF9 Jnp WYFER ;JUMP TD COMMON WRITE ROUTINE
SYNC:

;ROUTINE TO SYNC ON HEADER

FOSF 2101FE LXT  H,HRCLK

F942 34FF MY M,OFFH

F944 1107FE LXI  D,SYNCPORT

F967 1A CLODP: LDAX D ~ ;SYNC ON FF CLOCK IN HEADER

F948 B7 ORA A ;SHOULD HAVE 00 DATA
;FOUND SYNC PATTERN

F949 00 NOP

F96A 00 “NoP

F96B 1B o S | ; (D) =HRDATA=READDATA

F94C CB R1

F96D C3SFF9 IMP SYNC

;SINGLE DENSITY ENTRY PDINT

5D:
F970 CDSFF9  ALDOP: CALL  SYNC



FILE: C2PROM  PRN PAGE 008

;FOUND HEADER

F973 34C7 MLOOP: MVI  M,0C7H ;CLOCK PATTERN FOR 1D MARK
F975 JAO4FE  LLOOP: LDA  RDNRKCRC
F978 B7 ORA A
F979 CA7SF9 by LLOOP
F97C FEFE CPI  OFEH
F97E CABDF9 I NLOOP
F981 3&FF W1 M,0FFH
F983 3AGTFE LDA  SYNCPORT
F986 B7 ORA A
F987 CAT3F9 Ry HLODP
F98A C370F9 JMP ALOOP
NLOOP: ;FOUND DATA MARK
F98D 1A LDAX D s TRACK BYTE FROM DISK
F9BE B8 P B
F9BF C2E4FB INT  TERROR ; TRACK ERROR
F992 1A Loax D ;SIDE BYTE FROM DISK (IGNORE)
F993 1A LDAX D ;SECTOR BYTE FROM DISK
F994 B9 P ¢
F995 C270F9 INL  ALDOP ;WRONG SECTOR. TRY AGAIN
sFOUND CORRECT TRACK AND SECTOR
F998 F3 DI :DISABLE INTERRUPTS BEFORE CHECKING ID CRC
F999 1A LDAX D
F99A 1A LDAX D ;CRC BYTE
F99B 1A LDAX D ;CRC BYTE
F99C 1A LDAX D 16AP BYTE 1
F99D 3JAOOFE LDA  RDSTAT sCHECK ID CRC
F9A0 IF RAR )
FoAL 1A LDAX D ;6AP BYTE 2
F9AZ 1A LDAX D 16AP BYTE 3
F9A3 DADDFB i ERROR ;1D CRC ERROR
F9A6 1A LoAx D 16AP BYTE 4
F9A7 3AIIFC LDA  ABOVE43 :
F9AA 77 KOV M,A _
" F9AB 1A o D ;6AP BYTE §
F9AC 3A02FC _ LDA_  READWRITE
F9AF B7 ORA A ;CHECK FOR WRITE
F9BO 1A LDAX D ;6AP BYTE &

F9B1 C246F9 . INZ WRITESD

;SINGLE DENSITY READ

F9B4 14 LoAx D ;READ & BYTES OF GAP
F9B5 1A LDAX D

F9B4 1A LDAX D

F9B7 1A oax D

FIB8 1A LDAX D

F9B9 1A LDAX D

FIBA 36FF W1 N, OFFH ; (WRCLK) =FF

F9BC 0106FE LYl B,RODATA

FOBF 1A LAx D ;6AP BYTE 14

FOCO 13 N D ; (D) =5YNCPORT

FICI 1A LDAX D '

FIC2 36C7 W1 N,OC7H ;CLOCK PATTERN FOR DATA MARK

F9C4 1E04 KVl E,04 ; {D)=RDMRKCRC



FILE: C2PROM

F9C6 0A
F9C7 1A
F9CB E&FC
F9CA FEFB
F9CC C2DDF8

- F9CF 1EEQ
F9D1 0A
F9D2 2R0BFC
F9D5 C3BFF8

F9D8 AF
F9D9 3223FC
F9DC AF
F9DD 3200FC
F9EO CDCSFB
FOE3 O100FE
F9ES JAOTFC
F9E9 Fb80
F9EB E6FB
F9ED 02

FOEE 2101FE
F9F1 J4FF
F9F3 1107FE
F9F& 1A
F9F7 2C

F9FB CA1AFA

FOFB B7
FOFC C2FAFY
FOFF 1B
FAOO 2E01

FAO2 3604
FAO4 1A

FAOS JACAFE

FAOB FEAL
FAOA C21AFA

FAOD 1A
FAOE 1A
FROF 1A
FAL0 1A
FAIL 1A
FA1Z 1A
FAL3 0A

PRN PAGE 009
LDAX B ;6AP BYTE 14
LAY D ;READ DATA MARK
ANI OFCH
CP1 OFBH sDATA PATTERN FOR DATA NARK
NI ERROR ;MISSING DATA MARK

+FOUND SINGLE DENSITY DATA MARK

HvI E,OECH $3244=128 BYTE TRANSFER
LDAX B

LHLD  DMNA

JHP RLOOP ;JUNP TO MAIN READ ROUTINE

TEST:

; TESTS DENSITY OF DISKETTE IN LOGGED-IN DRIVE
;RETURNS 00 IN ACC IF DOUBLE DENSITY

;RETURNS OF IN ACC IF SINGLE DENSITY

;RETURNS 0A IN ACC IF TEST FAILS

IRA A

5TA TESTHAX 3 (TESTHAX) =0
TESTL: XRA A

STA ERRORBYTE + {ERRORBYTE) =0

CALL  DISKREADY ;LOAD HEAD

LX1 B, WRCONT
LDA - CONTROLBYTE

ORI 80H sSET CONTROLLER FOR SIDE 0

ANI  OFBH . ;TRY DOUBLE DENSITY

STAX B
LOOPA: ;DDUBLE DENSITY TEST

LXI  H,WRCLK

MVI  M,OFFH

LXI  D,SYNCPORT ;SYNC ON FF CLOCK IN HEADER
LOOP7: LDAX D ;READ DATA PATTERN

IR L ;ABORT AFTER 256 TRIES

3 RETRY

ORA™" A sDATA SHOULD BE 00

INT  LOOPY

;FOUND HEADER

11 QR | . ; (D) =READDATA

Wl L0t ; (H)=NRCLK

WI M, 08H

LDAX D iSYNC WITH -EOM

LDA  RDMRKCRC sLOOK FOR ID MARK

-CP1 0ALH

INL  RETRY

; FOUND 1D MARK

LDAY D ;FE BYTE
LDAX D ; TRACK BYTE
LpAx D ; SECTOR BYTE
LDAX D ; CRC BYTE
LDAX D ;CRC BYTE
LDAX D ;6AP BYTE 1
LDAXY B



FILE: C2PRONM

FAL4 IF
FA1S DALAFA

FAIB AF
FALy C9

FALA CDFBF8
FALD C2EEF9

FA20 AF
FA21 3200FC
FA24 3A03FC
FA27 F&B4
FA29 02

FA2A 1E07
FA2C 2101FE
FAZF 36FF

FA3L 1A
FA32 2C
FA33 CA37FA
FA34 B7
FA37 C231FA

FA3A 1B
FAIB 2E01
FAID 38C7
FAJF 1A
FA40 JROAFE
FA43 FEFE
FA45 C257FA

FA4B 1A
FA49 1A
FA4R 1A
FASB 1A
FAIC 1A
FA4D 1A
FAME 1A
FAF 0A
FASO 1F,
FAS! DASTFA

FAS4 FFF
FASS C9

FR37 CDFBF8
FASA C22AFA

FASD 2123FC

PRN

RAR

iC

XRA
RET

RETRY: CALL
JKNI

PAGE 010

RETRY

ERRORCOUNT
LOOPS

SINGLE DENSITY TEST
+ARRIVE HERE AFTER 30H TRIES AT DOUBLE DENSITY

SDTEST: XRA
5TA
LDA
ORI
5TAX

SDLOOP1:
L
LX1
L

5DLOOP2:
LDAX
INR
1
ORA
NI

DCX
MVl
M1
LDAX
LDA
CP1
JINI

LDAX
LDAX
LDAX
LDAX
LDAX
LDAX
LDAX
LDAX
RAR
JC

ORI
T RET

RETRY!: CALL
JNI

A

ERRORBYTE
CONTROLBYTE
84H

B

E,07
H, WRCLK
M, OFFH

D

L
RETRY1
A
5DLOOP2

D
L,01

M, 0CTH

D
RDNRKCRC
OFEH
RETRY1

W Do oy e

RETRY1

OFFH

ERRORCOUNT
SDLOOP1

$CHECK ID CRC

+1D CRC OK
sRETURN 00

; (ERRORBYTE) =0

;SET UP SIDE 0, SINGLE DENSITY
$T0 WRCONT

3 {D)=SYNCPORT
;SYNC ON FF CLOCK PATTERN

;6ET CORRESPONDING DATA
;ABORT AFTER 256 TRIES

;DATA SHOULD BE 00

sFOUND HEADER

; (D) =READDATA

5 (H)=WRCLK

;LO0K FOR C7 CLOCK
;SYNC WITH -EON

;DATA FOR ID MARK

;FOUND 1D MARK
s TRACK BYTE
$SIDE

;SECTOR

3CRC BYTE
;CRC BYTE

§6ET RDSTAT
sCHECK 1D CRC

;1D CRC OK
sRETURN FF

FAILED BOTH DOUBLE AND SINGLE DENSITY
; TESTS 30H TIMES ‘

LXI

H, TESTHAX



. FILE: C2PROM

FAGO 34
FA61 TE
FA62 FEOA
FAb4 C2DCF9

FA&7 B7
FA&8 C9

FA&Y 210000
FASC ES
FAGD 3AO3FC
FA70 E&TF
FA72 5F
FA73 79
FA74 D634
FA76 47
FA77 7B
FA78 F27EFA

FA7B F680
FA7D 41
FATE 320FFC
FAB1 78
FAB2 68
FAB3 C1
FAB4 OC
FABS D40D
FAB7 F2B4FA
FABA 29
FABB 29
FABC 29
FABD 7C
FABE B7
FABF 7D
FA90 C4AOFA
FA3 FE34
FA95 DASDFA
FA98 CsCC
FAA C393FA
FASD 81
FATE 4F
FASF C9
FARO C630
FARZ C9

FAA3 60
FARR 69
FAAS 220BFC

PRN

SKEM:

SKIPY:

LOOP10:

LOOP11:

SKIP12:

HIGHE:

4
SETDMA:

INR
HOV
CPl
NI

ORA
RET

PAGE 011

N
AN
10
TESTI

+ INCREMENT TESTMAX

;FAILED TEST 10 TIMES

A

sRETURN 0A

;COMPUTES PHYSICAL SECTOR FROM LDGICAL SECTOR
;SKEW FACTOR 1S 8
; INPUT AND DUTPUT ARE IN C REG
;OUTPUT=( ((INPUT) MDD 5218 - 7} HOD 32
;1F INPUTY52, SELECTS SIDE 1

L1
PUSH
LDA
ANI
KoV
KoV
Sul
NOV
MoV
JP

ORI
MOV
5TA
MOV
MoV
POP
INR
51
JP

DAD
DAD
DAD
Hov
ORA
HOV
CNI
CP1
JC

ADI
JHP

ADD

HOV

RET -

Al
RET

MOV
nov
SHLD

H,0
H
CONTROLBYTE
7FH

E,A

A,C

52

B,A

A,E

SKIPY

80H
B,C
TNOSIDE
A,B
L,B

. B

C

13
LOOP10
H

H

(!

AR

A

A L
RIGHE
52
SKIP12
204
LOOP11
c

C,A

48

H,B
L,C
DHA

+SIDE 1

3 (B)={C)-32
3 (R)=(CONTROLBYTE) ~7F

s INPUT WAS LESS THAN 52
sCHDOSE SIDE 0

3 (B)=(INPUT) MOD 52

3 STORE DMA ADDRESS



FILE: C2PROM

FAAB C9

FARY 79
FARA 320AFC
FAAD C9

FARE 79
FARF FE2C
FAR1 JE10
FAB3 DABBFA
FABS 3ESO
FABB 3211FC

FABB CDCSFB

FABE 2104FC
FAC1 7E
FAC2 B9
FAC3 CAEAFA
FACS CDCCFA
FACY C3BEFA

FACC DADBFA'

FACF 3A03FC
FAD2 33
FAD3 F602
FADS C3DEFA

FADB JRO3FC
FADB 34
FADC E&FD

FADE 12
FADF 3D
FAEO 12
FAEL 3C
FAE2 12
FAES 3A10FC
FAEG 47
FAE7 C3MOFB

FAEA 060F
FAEC CD7DFB
FAEF 79
FAFO FEO2
FAF2 DAGYFB
FAFS JACEFC
FAFB B7
FAF9 3E00
FAFB 320EFC
FAFE 37

PRN
RET

SETSEC: MOV
5TA
RET

SETTRK:
HOV
CPI
nvl
iC
wi

5KIP3: 5TA
CALL

STEPLOOP:
L1
Hov
CHP
1
CALL
P

STEPHEAD:
o
STEPOUT :
~- LDA
DCR
ORI
P

STEPIN: LDA
INR
AN

DOSTEP: STAX
DCR
STAX
INR
STAX
LDA
HOV
JHP

DONESTEP:
Y
CALL
Mov
CP1
JC
LDA
ORA
NVI
STA
S1C

PAGE 012

A,C
SECTOR

;STORE SECTOR NUMBER

+STEPS DRIVE TO TRACK (C)

A,C

M)

A, 10H
SKIP3

A, 50K
ABOVEA3
DISKREADY

H, TRACK
AN

c
DONESTEP
STEPHEAD
STEPLOOP

STEPIN

CONTROLBYTE.
N

024

DOSTEP

CONTROLBYTE

L
OFBH

D P

D
STEPTINE
B,A
DELAY

B,STEPSETTLE
DELAY

A,C

2

SETTN
TESTREXT

A

A,0

TESTNEXT

$IF (L4

+ THEN (ABOVE43)=10H

$6ET (TRACK)
; DONE?

sND, STEP HEAD

;sREPEAT-

3 IF {TRACK)<(C) THEN STEP IN

";ELSE STEP OUT
; (TRACK) =(TRACK) -1

s DIR=0UT

; (TRACK) =(TRACK) +1

;DIR=IN

;STORE DIRECTION IN WRCONT

3-STEP=0

;-STEP=1

;WAIT B M5 FOR NEXT STEP
sDELAY EXECUTES A RETURN

;WAIT 8 HS FOR STEP SETTLE

s IF (TRACK)<2 THEN SET TESTNEXT

; ELSE (ABOVEA3)=50H



FILE: C2PRON  PRN PABE 013
FAFF C203FB NI SETDEN +IF TESTNEXT=33 TEST DENSITY
FBO2 C9 RET

SETDEN:

s TESTS DENSITY
;UPDATES DENBYTE AND DENMAP

FBO3 CDDBFY CALL  TEST ; TEST DENSITY
FBOb 3EO4 Hvl A4 +1F 7 1S SET (DOUBLE DENSITY)
FROB CAODFB J1 SKIP ; THEN (DENBYTE)=4
FBOB 3E00 LM #,0 ; ELSE (DENBYTE)=0
FROD 3201FC  SKIP:  STA DENBYTE
FB1O 2114FC L1 H, DENMAP
FBI3 F3 PUSH  PSW
FB14 3A05FC LDA PRESDISK
FR17 4F HOv C,A
FB1B 0600 MVl B,0
FR1A 09 DAD B
FB1B F1 pPoP PSW ;SAVE FLAGBS
FBIC 77 Hov N, A ; {DENMAP (PRESDISK) ) = (DENBYTE)
FBID C9 RET
’ SELDSK:

$SELECTS DRIVE POINTED TO BY C REG
;LOADS HEAD OF SELECTED DRIVE

FBIE 21F9FB LX1 H, MASKTABLE

FB21 0600 1 B,0

FB23 09 M B :C CONTAINS DRIVE NUMBER

FB24 7E : KOV AN sMASKTABLE CONTAINS 0 FOR
SELDSK1:

FB25 3200FE STA  WRCONT ; SELECTED DRIVE, 1S ELSEWHERE

FB28 320FFC STA  TWOSIDE

FB2B 3203FC STA  CONTROLBYTE

FB2E 2112FC LXI  H,TRACKTAB

FR31 3A0SFC LDA  PRESDISK

FB34 SF MOV E,A

FR35 50 MOV D,B

FB36 19 A0 D

FR37 3A04FC LDA  TRACK

FB3A 77 KOV M,A ; (TRACKTAB(PRESDISK) ) =(TRACK)

FB3B 79 KOV AL

FB3C 3205FC STA  PRESDISK s (PRESDISK) =(C)

FR3F 320DFC 5TA  DISK $ (DISK)=(C)

FBA2 2112FC L H, TRACKTAB

FB45 09 “DAD R

FB46 7E KOV AN

FRA7 3204FC §TA  TRACK ; (TRACK) =(TRACKTAB(C))

FB4A 2106FC L1 H,LOGINTAB

FB4D 09 A B

FBAE 7E MOV AN

FRAF B7 - ORA A +HAS DRIVE BEEN LOSGED IN?

FB50 C259FB N INOK ‘

FBS3 3ESS V1 A, 55H sND. MARK AS LOBGED IN

FB3S 77 KOV H,A



FILE: C2PRONM

FB36 CD97FB
FR59 CDCSFB
FR3C 0628

FRSE CD7DFB
FB&1 3RO4FC
FB&4 FEO2

FB&b D203FB
FB&9 3ESS

FB&B J20EFC
FRSE C303FB

FR71 1A
FB72 E&20
FB74 3JAQSFE
FB77 0628
FR79 CA7DFB
FB7C C9

FB7D ES
FB7E 3A03FC
FBBI E404
FBE3 2EIF
FB85 C2BAFB
FBBS 2E3F
FBBA 3A0GFE
~ FBBD 20
FBBE C28AFB
FB91 05
FB92 C27EFB
FB95 Ei
FB96 C9

FB97 CDCSFR

FB9A 2104FC
FR9D CDDBFA

" FBAO 1A
FRA! E402
FBA3 EAYDFB
FBA6 CDCFFA
FBAY 1A
FBAR E402
FBAC C2A4FB
FBAF 3E10
FBBI 3211FC
FRB4 320EFC
FBB7 AF
'FBBB 3204FC
FBEB C303FB

PRN

INDK:

SETTN:

CALL

CALL
WVl
CALL
LDA
CP1
INC
vl
5TA
JHP

HEADLOAD:

DELAY:

DELAY2:

DELAY1:

HOME:

ATHONE:

GOHONE:

LDAX
ANI
LDA
KVl
N2
RET

s ELAYS

PUSH
LDA
ANI
L
INZ

L1

LDA
DCR
N2
DCR
INL
POP
RET

CALL
L1
CALL
LDAX
ANI
i1
CALL
LDAX
AN]
IN2
vl
STA

- §TA

1RA
STA
JNP

PAGE 014

HONE
DISKREADY

B, HEADSETTLE
DELAY

TRACK

02

SETDEN

A, 55H
TESTNEXT
SETDEN

D

20H

RDHARK
B,HEADSETTLE
DELAY

{B) MILLISECONDS

H
CONTROLBYTE
4

L,31
DELAY1
L,63
RDDATA

L

DELAY1

B

DELAY2

H

DISKREADY
H, TRACK
STEPIN

D

02
ATHOME
STEPOUT
D

02
BOHOME
A, 10H
ABOVEA43
TESTNEXT
A

TRACK,
SETDEN

; AND HOME THE HERD
;LOAD HEAD

{WAIT FOR HEAD SETTLING

+ON TRACKS 0 AND 1, WE WANT

s TO TEST DENSITY OF NEXT TRACK

;TEST DENSITY OF THIS TRACK

{ASSUNES (D) =RDSTAT
sHEAD ALREADY LOADED?
{RESET HEAD LOAD COUNTER

; IF HEAD WASN'T LDADED

s SAVE HL

; IF SINBLE DENSITY,
s31 BYTES ¢ 32 USEC = 1 MS

1IN DD, 63 BYTES ¢ 16 USEC = 1 NS

;END 1 M5 LOOP

sRESTORE HL

;FOR STEPIN AND STEPOUT
;STEP TOWARD 76

; UNTIL -TRKO IS INACTIVE
s THEN STEP TOWARD 00

; UNTIL -TRKO IS ACTIVE

; (ARBOVE4Z)=10H

s (TESTNEXT)=10H

s (TRACK) =00

"3 TEST DENSITY



FILE: C2PROM  PRN PAGE 015

DISKREADY1:
FBBE 3AGOFE LDA  RDSTAT
FBCL 47 MY B,A
FRC2 E4AO NI OAOH ;IF DRIVE READY AND HEAD LOADED
FBCA4 C8 RI : ; THEN RETURN
DISKREADY:
FBCS 5 PUSH B
FBC6 1100FE LXI  D,WRCONT ; (D) =WRCONT=RDSTAT
FBCY CO7IFB CALL  HEADLOAD sLOAD HEAD
FBCC Cf PP B
FBCD 1A LAY D
FBCE 07 RLC
FRCF DACSFB Jt  DISKREADY ;LOOP UNTIL DRIVE READY
FBD2 C9 RET
COLDBOOT:
FBD3 3140FC LXI  SP,STACK
FEDb AF XA A
FBD7 0100FC LI B,BUFF
FRDA 02 CBUFF: STAX B s1ERD OUT RAM BUFFER
FBDB 0C IR C
FBOC C2DAFR INI CBUFF
FBDF 3E0A WL A0
FBE1 3210FC STA  STEPTINE sSET STEPTINE LONGER THAN IT NEEDS TO BE
_ ;70 BE SAFE, SINCE COLD BOOT LOADER RESETS IT'
FBE4 010000 U1 B0 ” ‘
FBE7 CDASFA CALL  SETDMA sSETDMA DOES NOI CHANGE C REG, SO...
FBEA CDIEFB CALL  SELDSK ;SELECT DRIVE A
FBED 0EO1 WL C,01 ;LOAD BOOTSTRAP LOADER
FBEF CDAYFA CALL  SETSEC  ; FROM TRACK O SECTOR 1
FBF2 CD29FB CALL  READ . ‘
FBFS C2D3FB NI COLDBOOT sON READ FAILURE, TRY ABAIN
FBFB C7 RST 0 sEXECUTE BOOTSTRAP LOADER
; (SAVES 2 BYTES OVER JHP 0000)
FBF9 BFDFEFF7 HASKTABLE DB OBFH,ODFH,OEFH, OF7H
FCI1 ABOVEAS  F970 ALDDP  FBID ATHONE  FB00 BASE F854 BLOOP
FCOO BUFF " FBDA CBUFF  F967 CLOOP  FBD3 COLDBOOT
FCO3 CONTROLBYTE FC22 CURRDRIVE FB7D DELAY  FB8A DELAY!
FBTE DELAY2  FCO1 DENBYTE  FC1s DENMAP  FCOD DISK FBBE DISKREADY!
FBCS DISKREADY FCOB DMA FAEA DONESTEP  FADE DOSTEP  FCOO ERRORBYTE
F8DD ERROR  FBFB ERRORCOUNT F88B GLOOP  FB2F 60 FBAb GOHOME
FB71 HEQDLDAD 0028 HEADSETTLE FAAO HIGHE  FB97 HOME FBS9 INDK

- F975 LLOOP FCO6 LOGINTAB  FABA LOOP10 FA?3 LOOPtL F9EE LOOPS
F9F6 LOOP7 FRFY MASKTABLE F973 MLOOP F98D NLDOP FBEA NO
FCOS PRESDISK  FEO4 RDDATA FEOS RDMARK FEO4 RDMRKCRC ~ FEOO RDSTAT
FE02 RDUART FB29 READ F854 READDD FCO2 READWRITE FAS7 RETRY!
FC21 RETRYCOUNT FAlA RETRY FBBF RLOOP FBAE RXFER F970 SD
FA2A SDLOOPY  FA31 SDLOOP2  FA20 SDTEST FCOA SECTOR FBIE SELDSK
FB25 SELDSK1  FBO3 SETDEN FAAZ SETDMA FAAS SETSEC FBb9 SETTN

FAAE SETTRK FALY SKEW FA9D SKIP12 FABB SKIP3 FBOD SKIP
FAJE SKIPY.  FCAG-STACK.. ~ FACC STEPHEAD FADB STEPIN . FABE-STEPLOOP
FACF STEPOUT ~ OOOF STEPSETTLE FC10 STEPTIME  F9SF SYNC FE07 SYNCPORT

FBF2 TERROR1  FBE4 TERROR FIDC TEST1 FC23 TESTMAX  FCOE TESTNEXT
F908 TEST FCO4 TRACK FC12 TRACKTAB  FC20 TRY! FCOF TWOSIDE



FILE: C2PRON  PRN PAGE 016

F91C WLOOP FEO1 WRCLK FEOO WRCONY FEG7 WRCRC FEOb BRDATA
F82D WRITE F903 WRITEDD  FBLE WRITEPROTECT - F944 WRITESD
FEO4 WRMRKCRC ~ FEOS WRMRK FEO2 WRUART F91B WXFER
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