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0038 = 

F00k\ = 

0000 = 
0000 = 

0000 = 
0000 == 
0000 :: 

***********f.*f.f.f.f.f*f*f.***ff*f.*********f.ff.f.f.ff.f.f.f.f.f.*f.ff.f.******f.f.f.f. 
f * 
* CUSTOMIZED BIDS FOR MiCROMATION 'DOUBLER' AS USED WITH f. 
if (0 OR <CD PROM (ON DOUBLER)' * 
* SINGLE/DOUBLE DENSITY! SINGLE/DOUBLE SIDED. * 
f===============================================================f. 
* WITH DRIVERS FOR MM MULT! 110 BRD IN SINGLE USER CONFIGURATIONf. 
*===============================================================* 
f. COPYRIGHT !C) 1979, MICROMATION AND DIGITAL RESEARCH. f. 
if f. 
f LAST UPDATED ON FEB . ., 1980 f 1.l., 

* * 
* REVISED FOR [AVRO STD SYSTEM f. 
* iiERSlGN 2.0 REV 8 OCT 26! 1984 f. 
i f. 
f.f.f.******f.*****f.f.f.f.f.f.****f.f.****f.***f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.*f.****f.f.******* 

ff.f.f*f.*******f**f**f.f***f********f.**f.*******f.*****f.f.f.**f.*f.f.*f.f.f.*f.f.f.f.f.f.f.*f.*f.*f.** 
TRUE EQU -1 FALSE EQU 0 
f***f.f.f.f.fff.f.f.*ff.f.f.f.f.f.f.f.***f.****f.f.f.f.f.f.f.*f.*f.*f.f.*f.f*f.f.f*f.ff.f.f.f.ff.f.if.f.ff.ff.ff.f.ff.*f.f.f.* 
fTKE FOLLOWING LABELS MAY BE USER DEFINED FOR DIFFERENT OPERATING ENVIRONMENTS: 

MSIZE 

IGPROM 

NDRIVES 

EQU 

HlU 

H1U 

r, 
JJO 

j (WRRE 
jCHANG. 

SYSTEM IN KILOBYTES 
THIS NUMBER MUST BE 

jOFFSET FOR 56K = 4580H 

;NUMBER OF DISK DRIVES SUPPORTED BY 
i THIS CBIDS 

*=============================================================================== 
* If 0 BYTE FOR LIST DEVICE IS IMPLEMENTED AS FOLLOWS: 
* TTY = MULTLIST (MM MULTi 1/0 BOARD SERIAL PORTlHl 
* CRT = CONOUT (MM DOUBLER SERIAL PORT) 
f LPT = CEMTLlST (CENTRONICS 703/779 TYPE LIST DEVICEl 
* ULl = OPTIONAL DRIVER TO BE SELECTED BY USER (SEE BELOW) 
*============================================================================== 

MULTLIST 
CENTLlST 

==)UPDATED:2-12-B0 

LIST DEVICE EQUATES: (THESE COULD BE SET FALSE TO SAVE BIOS SPACE IF 
USER LIST DRIVER IS TOO LARGE TO FIT OTHERW!SE) 

EtlU 
HlU 

FALSE 
FALSE 

:------------------------------------------------------------------------------1 

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

NONE EOU FALSE iNO Ull FUNCTION DESIRED 
GOD810 EQU FALSE ; GODBOUT IJO BOARD AS LSI: 
SSMIO EQU FALSE ;SOLID STATE MUSIC 2S+? AS LST: 
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0000 = 
FFFF :: 

9000 :: 
C400 = 
CC06 :: 
DA00 = 

\l0k}3 :: 
005E = 

F800 :: 
F800 :: 
FC01'i :: 

FE00 :: 

FE00 = 
FE01 = 
FE02 :: 

FE05 = 
FEM = 

Fe!;;! = 
FC03 :: 
FC04 = 
F(;05 = 
FC0A = 
FC0D = 
FC10 = 

DPlO 
USE~~LST 

EGU 
EGU 

FALSE 
TRUE 

;DELTA PRODUCTS CPU BOARD AS LST: 
;S£T FLAG TO INSERT USER DEFINED LST: 
jTHIS COilE MUST BE INSERTED IN BIDS UNDER LIST: 
;AND INITIALIZATION CODE UNDER (COLD) BOOT 

;------------------------------------------------------------------------------

BIAS 
cep 
BDOS 
BIOS 

WBYTE 
SIGNON 

BIAS IS ADDRESS OFFSET FROM 3400H FOR MEMORY SYSTEMS 
THAN 20K (REFERRED TO AS B THROUGHOUT THE TEm. 

EQU (MSIZE-20H1024 
HlU 3400HtBIAS lEASE OF CCP 
Eau CCPt806H ;BASE OF BOOS 
EGU CCPt1600H ; BASE OF BIOS 

EGU 0003H ; INTEL I/O BYTE 
EGU 005EH ;LOCATION OF MESSAGE LEFT BY 

;BOOTSTRAP LOADER 

CBIOS FOR MICROMATION DOUBLE DENSITY CONTROLLER 

CONTROLLER EQU 0F800H lADuRESS OF CONTROLLER 
PROM 
BUFF 

WReONT 
RD5TAT 
WRCLK 
UARTDATA 
RDMARK 
UARTSTAT 

DENBYTE 
CTRBYTE 
TRACK 
FRESDSK 
SECTOR 
NXTlHSK 
STEPTIME 

EflU CONTROLLER ;ADDRESS OF DOUBLER PROM 
HlU COImOLLER+400H ;ADDRESS OF SCRATCH RAM 

* * t t * * * * * * * * t * * * * * * * * * * * * * * * t 
HARDWARE FORT DEFINITIONS 

if 

t 

* t * * * * * * * * * * * * * * t * t t * * * * t * * if * 

EQU CONTROLLER+60ItiH 
EQU WRC!lNT 
EQU WRCGNT+l 
EflU WRCDNT+2 
Eau WRC!lNT+5 ;L!lADS THE HEAD 
EQU WRCONTH1AH 

* * * t * * * * * * * if f. f f f. f. * t * t * * f. * f. f * * 
* * * RAM VARIABLE DEF!NITIONS * 

EQU BUFFtl ;0 FOR SINGLDE DEN,! 116 FOR DBL. DEN 
EQU BUFF+3 ;RAM IMAGE OF RDSTAT DR WRCONT 
EQU BUFF+4 ;TRACK NUMBER FOR CURRENT DRIVE 
EQU BUFF+5 ;CURRENTLY LOGGED IN DRIVE NO. 
EQU BUFF+0AH 
EGU BLlFFt0DH ;DRIVE NO. FOR NEXT IIO (READ/WRITE) 
Efitl BUFF+10H i STEP TIME IN I'!SEC 
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FUb = 

FC20 = 
FC2l = 
F1""I.r,t"\ 

t,,'£L = 

GENNA? 

TRY! 
RETRYCOUNT 
CURRDRI'JE 

EQU BUFF+lbH 

EOU BUFF+20H 
EQU BLlFF+2iH 
EOU BUFF+22H 

;FoR EACH OF 4 DRIVES, 
;00 FOR SINGLE DENSITY 
;10H FOR {C) PROM 
;04H FOR (Cl}PROM FOR DOUBLE DENSITY 
;CBIOS ERROR CHECK 
;CBIOS TRK./SECTOR ERROR CHK. BYTE 
;CBIGS DISK, LOGBED IN BEFORE WARt1BOOT 

******t.*****************************t**** 
* * 
* 
if 

LIST DEVICE EQUATES t 

t 

IF (MULTLIST OR CENTLIST) 
;ASSEMBLED ONLY FOR PORTS !lt4 MICROMATHlN MULTI I/O BOARD 

*============================================================================== 
* * PORT EQUATE5:CHAN6E VALUE OF UARTIC TO RE-MAP THE PORT DECODING OF lID BOARD 

* * NOTE:DECODINB OF BOARD 110 SPACE OCCURS ALONG 32 PORT BOUNDRIES 
* (I.E.:A5-A7 ARE SIGNIFICANT ADDRESS BITS FOR 110 BLDCKi 
*============================================================================== 

***************************************t.*************************************** 

IJARTlC EQU jCoNTRoL PORT OF 8251 11 tIC 4Bi 

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

BASE Eau 
UARTHi HlU 

UART2C EQU 
UART2D EGU 

UART3C EQU 
tiARnll EGU 

UARHC EGli 
UART4D Eau 

P9255 £flU 
PORTC Eau 
PORTS HIU 
PORTA £flU 

IF" . !tot HlU 
TIMER2 EGU 
THiER 1 E~U 
TIMER0 Eau 

pmm EQU 
PORT! Eau 

UARTlC 
BASE+l 

BiiSE+4 
BASE+5 

BASE+8 
BASE+9 

BASE+0CH 
BASE+0DH 

BASE+10H 
BASE+llH 
BASE+12H 
BASE+13H 

BASE+i4H 
BASE+l5H 
BASE+lbH 
BIlSE+17H 

BASE+1SH 
BASE+19H 

JEQUATE BASE FOR REST OF TABLE 
;DIHA PORT OF tillRT 1t1 

;UART 12 m: 5B) 

;UART 1t3 m: lBI 

;liART 14 m 9B) 

;8255 CONTROL REG. iIC iAl 

,8253 TIMER/COUNTER CONTROL PORT (Ie 3Bl 
;COUNTER 12 
;COUtHER Ii 
;COUNTER 10 

;PARALLEL OUTPUT LATCH (Ie 2A) 
;PARALLEL OUTPUT LATCH (IC 311) 
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0020 ::: 
0020 ::: 
0021 ::: 
0~22 = 
0023 ::: 
0030 = 
0ill3l ::: 
0032 = 
0033 ::: 
111080 ::: 
0040 ::: 

F803 = 
F80b = 

F809 = 
F80C = 
F80F = 
F815 = 
F812 :;: 
F81B = 
F81E = 

DA00 

USERPRT EQU BASE+ICH ;BASE OF USER DEFINED IiO PORTS (PORTS IC-1FHl 

ff****************************f********f*********fff*****f****ff.f.f.f.***fff.f.*f.f*f 
ENDIF ;STOP CONDITIONAL ASSEMBLY 

IF CENTLIST 
;CONDITIONAl ASM FOR MM MULTI 1/0 BRD FOR USE WITH CENRONICS PRINTER 

COMMAND HlU PS255 ;[OMMAND WORD REGISTER 
DATAPORT HlU PORT0 ;PARAllEL DATA OUTPUT LATCH TO PRINTER 
STATUS EgU PORTC ;STATUS BITS:OBF/:::B1T 7 

ACK/=BIT b 
; BUSY=BIT 5 

ENDIF ;END OF PORT DEFINITIONS FOR [ENTLIST 

IF USERLST ;AREA FOR USER LIST ROUTINE EQUATES 

TUART EQU 
TUARTAS HlU 
TUARTA EgU 
TilARTAC HlU 
TUARTAM HlU 
TUARTBS HlU 
WARTB mu 
TUARTBC EQU 
TUARTBM EQU 
TUARTBE EQU 
TUARTDA EQU 

ENDIF 

20H 
WART 
TUARTAS+l 
TUARTA+l 
TUARTAC+l 
TUART+10H 
TUARTBs+l 
TUARTB+l 
TUARTllC+l 
B0K 
40H 

* * f. * f f * f * f * * f * * * * * * * * * * f. f * * * f 
JUMP VECTORS TO ROUTINES IN CONTROLLER PROM 

* * f * f * * * * * * * f. * * * * * f * f. * * * * * * * * 

,CHOME HlU PROM+3 ;HOMES THE DISK 
CSELDSK EQU PROM+6 jsELECTS DRIVE POINTED TO BY C RES 

;AND LOADS HEAD 
CBEHRK EQU PROM+9 ,STEPS DRIVE TO TRACK (Ci 
CSETSEC EQU PROM+0CH ;sET SECTOR NUMBER 
CsETDMA EGU PROM+0FH ;SET DMA ADDRESS 
DISKWRITE EliU PROM+15H ;WRITE SECTOR 
DISKREAli Elit! PROM+12H ;SECTOR READ 
SHOEN EQU PROM+1BH iTEST DENSITY OF CURRENT DRIVE 
WRITEPROTECT EQU PROM+IEH ;CHECK FOR WRITE PROTECT 

* * * * * f * * f * * * * * * * * * * * * * * * f. * * * * 
ORE BIOS ;ORIGIN OF THIS PROGRAM 
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0090 = 
0004 = 
0042 = 
0049 = 
004D = 

DMi0 C3CADA 
DA03 emlDA 
DA06 C31BDD 
DA09 C324DD 
DA0C [330DD 
DA0F C33llDD 
DA12 C362DD 
DI\15 C3b2DD 
DIH8 C3DDDC 
DAiS C37EDC 
DAlE C3DFDC 
DA21 C1FBDC 
DA24 C30FF8 
OA27 C3C7DB 
OA2A C3ABDB 
DA2D C36100 
01'130 C3E4DC 

NSECTS 

BOOT BASE 
CPMDRIVE 
TRACKl 
DENSIDE 
SIDE 

BWBOOT 

CmmH 
[mmUTl 
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* * * * * * * * * * * f. * * * * * * f. f. f. * * * * * * * * 

EgU ( $-CCPl/128 ;WARM START SECTOR COUNT 

EQU 0 ;BOTTOM OF USABLE MEMORY 
EGU BOOTBA5E+4 ;LOC. 04 OF PAGE 00. CURRENT CPM DISK 
EGU BOOTBASE+42H ;TEMPORARY STORAGE FOR TRACK NUMBER 
EQU BOOTBASE+49H ;INFO ON DENSITY AND SIDE FOR UTILITIES 
EQU BOOTBASE+4DH 

* * * * * * * * * * * * * * * f. * f. * * f. * * f. * * * * * 
f * 
* 
* 
* 

JUMP VECTORS FOR INDIVIDUAL SUBROUTINES 
USED BY ENTIRE SYSTEM 

f. 

* 
* 

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

JMP BOOT ;COLD START 
JMP WBOOT ;WARM START 
JMP CONST ;CONSOLE STATUS 
JMP COflIN ;CONSOLE CHARACTER IN 
JMP CGNGUT ;CONSGLE CHARACTER OUT 
JMP LIST ;LIST CHARACTER GUT 
JMP PUNCH ;PUNCH CHARACTER OUT 
JMP READER ;READER CHARACTER OUT 
JMP HOME ;BIOS MOVE HEAD TO HOME POSITION 
JMP SELDSK iBIGS SELECT DISK (DOESN'T ACTUALLY SELECTS) 
JMP SHTRK ; B 1GS SET TRACK 
JMP SETSEC JSIOS SET SECTOR 
JMP CSETDMA ;CONTROLLER SET DMA ADDRESS 
JMP READ ;BIOS READ DISK 
JMP WRITE ;BIDS WRITE DISK 
JilP LISTST ;RETURN LIST STATUS 
JMP SECTRAN ;SECTOR TRANSLATE 

* * t t t * * * * * * * * * * * * * * * * * t * * * * * f. 
* * * FIXED DISK PARAMETER BLOCK TABLES FOR FOUR * 
* 
* 

DR WE SYSTEM * 
f 

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

OA33 '" DPBASE EQU ;BASE OF DISK PARAMETER BLOCKS 

DISK PAR.AMETER BLOCK FOR DRIVE NO. 00 

DA33 73DA0000 DPE0: DW TRANS ,0000H ;TRANSLATE TABLE 
DA37 000Q0000 DW 0000H,0000H ;SCRATCH AREA 
l1A3B 6FDDBDDP. OW DIRBUF,DPB0 ;DIR BUFF, PARM BLOCK 
DA3F 0EDEEFDD DIH CSIJ!il,ALV0 ;CHECK, ALLOr: VECTORS 

OISK PARAMETER BLOCK FOR DRIVE NO. 01 
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OM3 73DA8000 OPEl: OW TRANS,0008H ,TRANSLATE TABLE 
OM7 80000000 DW 0000H,0000H ;SCRATCH AREA 
OMB 6FIHl8DDA DW OIRBUF,DPB0 jDIR BUFF, PARM BLOCK 
OA4F 4DDE2EDE DW CSV1,ALVI ; CHECK , ALLOC VECTORS 

DISK PARAMETER BLOCK FOR DRIVE NO. 02 
i 

OA53 73DA0000 DPE2: DW TRANS, 8000H ,TRANSLATE TABLE 
DA57 00000000 DW 0000H,0008H ;SCRATCH AREA 
DA5H bFDDSDDA DW DIRBUF,DPB0 jDIR BUFF, PARM BLOCK 
DA5F 8CDEbDDE DW CSV2,ALV2 ; CHECK , ALLOC VECTORS 

DISK PARAMETER BLOCK FOR DRIVE NO. 03 

DA63 73DA0000 DPE3: DW TRANS,0000H ;TRANSLATE TABLE 
DAb7 00000880 DW 0088H,0808H ;SCRATCH AREA 
DA6S 6FDDBDDA DW DIRBUF,DPB0 ;DIR BUFF, PARM BLOCK 
DAbF CBDEACDE DW CSV3,ALV3 ,CHECK, ALLOC VECTORS 

SINGLE DENSITY SECTOR TRANSLATE TABLE 

; 
DAn 01070D13 TRANS: . DB 1,7,13,19 ;SECTORS 1,2,3,4 
DA77 19850811 DB 25,5,11,17 ,SECTORS 5,6,7,8 
DA7B 1783090F DB 23,3,9,15 ;SECTORS 9,18,11,12 
DA7F 1582080E DB 21,2,8,14 ;SECTORS 13,14,15,16 
DA83 141A060C DB 20,26,6,12 ,SECTORS 17,18,19,20 
DAB7 1218048A DB 18,24,4,10 ;SECTORS 21,22,23,24 
DABB HU6 DB 16,22 ,SECTORS 25,26 

;DISK PARAMETER BLOCK FOR SINGLE DENSITY SINGLE SIDED DISKS 
WITH BLOCK SIZE BLKSZ = 1024 BYTES I BLOCK 

DPB0: 

DABD lA00 DW 26 jSECTORS PER TRACK 
DABF 83 DB 3 ,BLOCK SHIFT FACTOR 
DA90 07 DB 7 jBLOCK MASK 
llA91 140 DB 0 ;NULL MASK 
DAn F20a DW 242 jDlSK SI1E-l (NO. OF BLOCKS/DISK-I) 
DA94 3F00 DW 63 ;NO. OF DIRECTORY ENTRIES MAX.-l 
DA9b C0 DB 191 jDIRECTORV ALOCATION SPACE "ASK, 1 ST BYTE 
DA97 00 DB 0 JSAME AS ABOVE, 2 ND BVTE 
DA98 Hl00 Dill 16 jCHECK SIZE - (64 DIR ENTRIES DIV BY 4) 
DA'1A 14200 DW 2 JNO. OF SYSTEM (NOT ACCESSABLEl TRACKS 

; 
DPBI: jDISK PARAMETER BLOCK FOR DOUBLE DEN., SINGLE SIDED DISKS 

WITH BLOCK SIZE BLKSl = 2048 BYTES ! BLOCK 

DA9C 3400 DW 52 jSECTORS PER TRACK 
DA9E 04 DB 4 jBLOCK SHIFT FACTOR 
DA9F 0F DB 15 jBLOCK MASK 
DAII0 01 DB I jEHENT !!ASK 
DM1 F200 Dill 242 jDISK 51Z£-1 (NO. OF BLOCKS/DISK-1) 
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DAA3 7F00 
vAAS C0 
DMb 00 
DAH7 2000 
DAA9 0200 

DMS 3400 
DAAl) iH 
DAilE 0F 
DAAF 01 
DAB0 F200 
DAB2 7F00 
DAB4 C0 
DABS 00 
DABb 2000 
DABS 0200 

DPB2: 

DW 
DB 
DB 
DW 
DW 

DW 
DB 
DB 
DB 
DW 
DW 
DB 
DB 
DW 
DW 

127 
'll" 1 ,t. 

0 
."" 
~" 

" i. 

PAGE 008 

lNO. OF DIRECTORY ENTRIES MAX.-i 
;DIRECTORY AUlCATION SPACE MASK, 1 5T BHE 
;SAME AS ABOVE, 2 ND BYTE 
;CHECK SIZE 
;NO. OF SYSTEM (NOT ACCESSABLEl TRACKS 

,DISK PARAMETER BLOCK FOR SINGLE DEN., DOUBLE SIDED DISKS 
WITH BLOCK SIZE BLKSZ :: 2048 BYTES f BLOCK 

52 ;SECTORS PER TRACK 
4 ; BLOCl( SHIFT FACTOR 
15 ;BLOCK MASK 

;EXTENT MASK 
242 ;DISK SlZE-l INO. OF BLOCKS/DISK-ll 
127 ;NO. OF DIRECTORY ENTRIES MAX.-l 
192 ;DIRECTORY ALOCATION SPACE MASK, 1 ST BYTE 
1\ iSAME AS ABOVE, 2 ND BYTE 
."" ;CHECK SIZE ·~L 

'" ;NO. OF SYSTEM (NOT ACCESSABLEl TRACKS L 

DPB3: ;DISK PARAMETER BLOCK FOR DOUBLE DEN., DOUBLE SIDED DISKS 

DASA 6800 
DABC 05 
DABD IF 
DABE 03 
DABF F200 
DAC! 7F00 
DAC3 B0 
DAC4 00 
MC:) 2000 
DAC7 0200 

; 
PAGE 

WITH BLOCK SIZE BLKSZ = 4096 BYTES I BLOCK 

DW 104 ;SECTORS PER TRACK 
DB S ;BLOCK SHIFT FACTOR 
DB .,., ;BLOCK MASK ,)i 

DB 3 ;EXTENT MASK 
DW 242 ; DISK SIZE-l (NO. OF BLOCKS/DISK-i) 
DW 127 ;NO. OF DIRECTORY ENTRIES MAX.-l 
DB 12B ;DIRECTORY ALOCATION SPACE MASK, 1 ST BYTE 
DB 0 ;SAME AS ABOVE! 2 ND BYTE 
DW .,. ... ;CHECK SIZE oJ" 
DW 2 iNO. OF SYSTEM iNOT ACCESSABLEi TRACKS 

* f. f. f. * f f f f. f * * * * f * * f * * f. * f. f. * f f * f 
* 
* 
* 

END OF FIXED TABLES 

* f. f. * * * * * * * f. * * * * * * f * * * * * * * f f. * * 
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DAC9 FF 

vACA 3EC1 

DACC 320300 

llACF AF 
DAD0 320400 
DAD3 32C9DA 

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

BoOTFLA6: DB i1JFFH ;SET TO 00 ON COLDBoOT 

BOOTl ;SIMPLEST CASE IS TO JUST PERFORM PARAMETER INITIALIZATION 

MVI A,0C1H ;SET iOBYTE TO: LST:=UL1: 
CoN:=CRT: 

STA IOBYTE ;INITIALIZE THE IOBYTE 
; (LST:=LPT:, COt4:=CRT:) 

XRA A ,ZERO IN THE ACCUM 
STA CPMDRIVE ;LOC 0004 - CPM CURRENT DISK NO. 
5TH BOOTFLA6 

*------------------------------------------------------------------------------
INITIALIZATION ROUTINES FOR LIST DEVICES FOLLOW: 

*------------------------------------------------------------------------------
IF 60DBIo ;START CONDITIONAL FOR GODBOUT ItO BOARD 
XRA A ; nUT I ALI IE THE I fo BOARD 
OUT 3 ;BV SENDING A 00 TO THE STATUS PORT 
END IF; STOP ASSEMBLI 146 FOR THE GODBOUT oNL V 

;ABoVE NOT NEEDED FOR CURRENT BOARD 

IF IlPIO 
M'~I A,0EH 
OUT 01 
OUT 03 
!'IV I A,40H 
0"'" tit 01 
OUT 03 
MVI A,0EEH 
OUT 111 
OUT 03 
MVI A,37H 
OUT 01 
OUT "7 fN 

ENDIF 

IF MULTLIST 

;UART INIT FOR DELTA PRODUCTS CPU BOARD 
jBRING UART TO COMAND INSTRUCTION MODE 
;PORT 1 IS UART A STATUS 
;PORT 3 IS UART B STATUS (ALSO TIME FILL) 
,COMAND INSTRUCTION MODE - RESET tiART 

;MODE - BAUD RATE FACTOR = lbX 
;DISABLE PARITY, 8 BIT CHARACTER LENGTH 

;COMAND INSTRUCTION HODE-TRANSM ENABLE, 
;DATA TERM READY, RECEIVE ENABLE, ERROR 
;RESET, REQUEST TO SEND (IF NEEDEDl 
iBTO? ASSEMBLING FOR THE DELTA PRODUCTS BRD. 

;CONDITIONAL ASSEMBLY FOR MICROMATION MULTI liD BOARD FOLUlWS 

;8251 UART INITIALIATION: 
MV! A,0EH ,THESE FIRST TWO BYTES PUT 8251'S IN MODE SET 
OUT UART1C 
imp ;WASTE TIME AT 4MHI •••• 
NOP 
111,11 Aj 40H 
OUT UART1C 
NOP ;WASTE TIME AT 4MHZ ••• , 
NOP 
IWI A,0EEH ;MDDE SET:ASYNC,8 DATA ~ 2 STOP BITS,No PARITY 
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OUT UARTlC 
NOP 
NOP 
~'v'I A,37H 

OUT UARTlC 

;8253 INITIALIZATION: 

PAGE 010 

;WASTE TIME AT 411HZ •••• 

;COMMAND WORD:ENABlE RXD & TXD, RTS! ~ DTRI 
;FLASS SET, ERROR FLAGS RESET .•. 

MVI A,IilBbH iSET MODE OF 8253 COUNTER #2 (BAUD CLOCK) 
OUT RTC 
MVI A,13 ;DIVIDE BY 13 OF MASTER 2KHZ. CLOCK 
OUT HMER2 
XHA A 
OUT TII1ER2 
ENDIF ;END OF CONDITIONAL ASSEMBLY 

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

MVI A,IilABH 

OUT COMMAND 
!'IV I 
OUT 
ENDIF 

A,IilFFH 
DAH\PORT 

;DEFINE MODE: PORTA= MODEl (OUTPUT) 
;PORT!> STATUS A AND MODEIil mlPUTl 
;PORTS= DON'T CARE (SET TO MODEIil OUTPUTi 

;TUHN OFF DATA STROBE 

;STOP CONDITIONAL ASSEMBLY FOR CENILISI 

IF USERLST ;INSERT CUSTOM LIST DEVICE INITIALIZATION IN THIS AREA 

DADb AF XHA A 
DAll7 D323 OUT TUARTAM 
l1AD9 0333 OUT TUARTBM 
DADB 3EIil1 ~ "'~~ 
DADD 0322 :z..r #h? OUT TUART AC 
DADF D332 OUT IIIARTBC 
DAEIJ&ft /;;';P MVI-----A,lIilH l 
DAE3 ¥3Z~ IV OUT TUARTAC I 
DAES -3E9~"'cf MV! A 90H ~ 
DAE] D320 OUT-T~ARTAS 
DAE9 3£C0 Mill A.0C0H 
DAES D330 OUT TUARiBS 

ENDIF 

nAED C33DllB JMP SOCPM ;INITIALIZE AND SO TO CP/M 

WBOOT: ;SIMPLEST CASE IS TO HEAD THE DISK UNTIL ALL SECTORS LOADED 

DAHl 3EFF 
DAF2 32C9DA 

OAFS 3100C4 
DAHl 0E00 

MVI 
STA 

LXI 
tWI 

A,0FFH 
BOOTFLAE ,TEll THAT WE ARE WARM 

SP,CC? ;SET UP STACK BELOW CPIM 
C,G ;SELECT DISK Iil 
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uAFA CD06F8 
OAfD CD03F8 

DBlilli 062C 
DB02 0Eli0 
DBli4 1602 

DB06 2!IiIlC4 

CALL CSELDSK 
CALL CHOME 

1'lVI B,NSECTS 
MVI C,0 
Mill 0,2 
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;GO TO TRACK 00 

;S COUNTS i OF SECTORS TO LOAD 
;C HAS THE CURRENT TRACK NUMBER 
in 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 

LXI H,CCP ;BASE OF CP/M (INITIAL LOAD POINT) 
LOAD!: ;LOAD ONE MORE SECTOR 

DB09 C5 
nalilA DS 
DB0S E5 
DSliC 4A 
D8liD CD0CF8 
DBIIi el 
OB11 C5 
DBl2 CD0FF8 

DB15 CD12F8 
DBiB 87 
DB19 cmmA 

DEle E1 
DWl 118000 
DB20 19 
!.lB2l Dl 
DB22 C1 

mm 05 
DB24 CA3DDB 

uB27 14 
DB2S 7A 
DB29 FEIB 
DB2B DMJliDB 

DB2E 1601 
D830 0C 

D831 [5 
D832 D5 
D833 E5 
DB34 CD09FB 
DB37 El 
DB38 D1 
D839 [1 

NHTRK: 

PUSH B 
PUSH " II 

PUSH H 
MOV e,D 
CALL CSETSEC 
POP a 
PUSH B 
CALL CSETDMA 

:.SAVE SECTOR COUNT, CURRENT TRACK 
;SAVE NEXT SECTOR TO READ 
;SAVE DMA ADDRESS 
;GET SECTOR ADDRESS TO REGISTER C 
;CONTROLLER SET SECTOR ADDRESS FROM REGISTER C 
;RECALL DMA ADDRESS TO S,C 
;REPLACE ON STACK FOR LATER RECALL 
;SET DMA ADDRESS FROM S,C 

DRIVE SET TO 0, TRACK SET, SECTOR SET, DMA ADDRESS SET 
CALL DISKREAD ;DIRECT DISK READ OF ONE SECTOR 
ORA A ; ANY ERRORS? 
JNZ waOOT ,RETRY THE ENTIRE BOOT IF AN ERROR OCCURS 

NO ERROR, MOVE TO NEXT SECTOR 
POP H ; RECALL DMA ADDRESS 
LXI D,128 ;DMA=DMA+128 
DAD D ;NEW DMA ADDRESS IS IN H,L 
POP D ;RECALl SECTOR ADDRESS 
POP B ;RECALL NUMBER OF SECTORS REMAINING 

;AND CURRENT iRK 
DCH B ;SECTORS=SECTORS-l 
JZ GOCPI1 ;TRANSFER TO CP/M IF ALL HAVE BEEN LOADED 

MORE SECTORS REMAIN TO LOAD, CHECK FOR TRACK CHANGE 
INR D 
MOV 
CPI 
JC LOAD1 

;SECTOR=27?, IF SO, CHANGE TRACKS 

;CARRY GENERATED IF SECTOR(27 

END OF CURRENT TRACK, GO TO NEXT TRACK 

!1VI 
HiR 

; BEGIN WITH FIRST SECTOR OF NEH TRACK 
;TRACK=TRACK+! 

SAVE REGISTER STATE, AND CHANGE TRACKS 
PUSH B 
PUSH D 
PUSH H 
CALL CSETTRK ,TRACK AnDRESS SET FROM REGISTER C 
POP H 
POP D 
POP B 
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DB3A C309DB 

DB3D 3EC3 
DB3F 320000 
DM2 2103DA 
DE45 220100 

DB4a 320501'1 
DEilE 2106CC 
DBilE 220600 

DBS! 018000 
DB54 CD0FFS 

DBS7 3AC9DA 
DBSA FE00 
DB5C C2AIDB 

uBSF 2100F0 
D8b2 7E 
uSb3 FEC3 
IlBb5 e2A1DS 
DB68 2C 
DB69 2C 
DBM 2C 
DBbE 7E 
DBhC FEC3 
DEbE C274DB 
DB71 CD7FDB 
llB74 0E09 
DBn i15E00 
DE79 [D0heC 
DB7C C3A1DB 

60CPM: 

JtiP LOADI ;FOR ANOTHER SECTOR 

END OF LOAD OPERATION, SET PARAMETERS AND 60 TO CPIM 

M"! I Vi A,0C3H 
STA 0 
LXI H,SWBOOT 
SHLD 

5TA t:-
o.! 

LXI H,BDOS 
SHLD b 

LX! B,S0H 
CALL [SETDMA 

LDA BOOT FLAG 
CPI 0 
Jt4Z GOCCP 

i C3 IS A JMP INSTRUCTION 
;FOR JMP TO WBOOT 
;CBIOS WEaOT ENTRY POINT 
;SET ADDRESS F!ELD FOR JMP AT 0 

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

;DEFAULT DMA ADDRESS IS 80H 

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

jffffffffffff*ffffffffffffff**fffffffffffffff***ffff 

PROMCHK: 

HELLO 

;INIT THE IOPROM IN THE SYSTEM 
;BUT FIRST WE MUST CHECK IF THERE IS AN IIO PROM PRESENT, 
iAND MOVE THE JUMP TABLE AS REQUIRED 

LXI 
MOl} 
CPI 
JNI 
INF: 
INR 
INR 
MOV 
CPI 
JNZ 
CALL 
!'1V I 
LXI 
CALL 
,JI'1P 

H, !OPROM 
A,M 
0C3H 
GOCep 
l 
L 
L 
A,M 
0C3H 
HELLO 
MOVECTORS 
C,09 
Ii ,SI6NON 
BOOS 
GOCCP 

,IS THE BYTE A JMP? 

; MAYBE 

;YES 
jCPM SEND MESS COMMAND 
;LOAD ADDR OF MESSAGE 
i SEND IT 

MOVECTORS: 
ff*ff***ff*f.fff.ff.***f****f**ff*f**********f***f**ff**f* 
f 

* CHECKS PROM FOR JUMP VECTOR ADDRESS AND MOVES THEM 
* TO BIOS IF NON-ZERO 
f 

HHHHHHHl!Hf.**HfHHfHHHHf.fHHHHHHHfff 

llB7F 111m3 LXI D,IOPROM + 7H ;AllDR OF NEW TABLE 
DB82 2137D1l LXI H!BIOS + 7H ;WHERE THIS BIOS WANTS IT 
D885 lA AGAIN: LllAX [l 
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DBBb FEm0 CPI 1:1 lIS THE HI BYTE 0? (IF IT IS, IT CANNOT 
DBBB CA94DB JZ SKIPIT ;YES BE A REAL ADDRESS) 
DBBB III LDAX D ;NO, HOVE 2 BYTES 
DBac 77 !'IOV M,A 
DBBD 13 INX D 
OBBE 23 INX H 
D8BF 11l LDAX D 
D890 77 MOV M,A 
DB91 C396DB JMP SKIP2 ;MOVE POINTERS TO NEXT INSTRUCTION 
DB'14 23 5KIPIT: INX H 
DB95 13 
OB% 23 
0897 23 
D8lfS 13 
OB99 13 
DB9A 7B 
DB9B FE30 
DBliD DAB5DB 
DBAi e9 

DBAl 3A0400 
DBM 4F 
DBAS C3\110C4 

DBAa CDSADC 
DBAB CIHEFB 
DBAE C2C2DB 

DBBt 1102DC 
DBM CDb3DD 

DBB7 CDi1l9DA 
DBBA FEI:13 
DBBC CAF0DA 
DBBF C3ABDB 

DBC2 3E15 
DBC4 C3CCDB 

DBC7 CD5ADC 
DBCA 3E12 

SKIP2: 

NEXT: 

GOCCP: 

; 
WRITE 

WRTOK 

READ 

INX 
INX 
INX 
INX 
INX 
I!OV 
CPI 
JC 
RET 

LOA 
I!OV 
JI!P 

D 
H 
H 
0 
D 
A,E 
30H 
AGAIN 

El 
CPI!DRIVE 
C,A 
CCP 

* * 

jWHERE ARE WE? 

JNOT DONE YET - LOOP AGAIN 
;FINISHED - EXIT 

jENABLE THE INTERRUPT SYSTEM 
;CPK BOOT DRIVE 
;SEND TO THE CCP 
iGO TO CPJI! FOR FURTHER PROCESSING 

* * * 
ERROR CHECKING READ AND WRITE RTNS FOR 
I!ICROMATION CBIOS 

AUGUST 1, 1 '17B 

CALL SETUP 
CALL WRITEPROTECT 
JNZ WRTOK 

LXI D,PROTI!ES 
CALL PRINT 

CIlLL CONIN1 
CPI 3 
JI WBOOT 
JI1P WRITE 

iSELECT DISK, STEP TO CORRECT TRACK 
;SETS Z IF DRIVE IS PROTECTED 
jIF ENABLED, CONTINUE 

iNRliE PROTECT !'lESAGE 
iPRINT IT 

;WAIT FOR A CHAR ~ UNLOAD HEAD 
jCONTROL C? 
JREBOOT IF SO, OTHERWISE 
lLOOP UNTIL NOT PROTECTED 

MVI 
JMP 

A,DISKWRITE AND 0FFH jLOW ADDRESS OF WRITE ROUTINE IN PROM 
READWRIiE 

CALL SETUP iSELECT DRIVE, STEP TO CORRECT TRACK 
MVI A!DISKREAD AND \IIFFH ;LOW ADDRESS OF READ ROUTINE IN PROM 
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DBCC 32DBDB 
DBeF AF 
DBD0 3220FC 
DBD3 3221FC 

DE Db F3 
DBD7 CD12FS 

DBDA FB 
DBDB 3E00 
DBDD ca 

DEDE DAEBDB 
DBE! 212m: 
DBE4 34 
DBE5 7E 
DBEb Eb0F 
DBE8 C2DbDB 

DBEB 2120FC 
DBEE 34 
DBEF 7E 
DBH'i FHjA 
DBF2 3E01 
DBH C8 

DBFS CD03FB 
DBF8 3A4200 
DBFB 4F 
OSFC CD~9F8 
DBFF C3DbDB 

DC02 0D0A0A5052 
D07 2041204E4F 
De2C 20414E4420 
DC3C 0D0A0A284F 

De5A 3A0DFC 
DC5D 4F 
DC5E 3A05FC 
DCbl B9 
DCb2 C406F8 

READWRITE 
STA 
XRA 
5TA 
STA 

RETRY: 
DI 

RW CAll 

EI 
MVI 
RI 

JC 
LXI 
INR 
MOV 
ANI 
JNZ 

TRACKERROR 
LXI 
INR 
MOV 
CPI 
MVI 
HZ 

CALL 
LDA 
MOl! 
CALL 
JMP 

PROTrlES: 
DB 
DB 
DB 
DB 

RW+l 
A 
H 

TRY! 
RETRY COUNT 

DISKREAD 

A,0 

TRACK ERROR 
H ! RETRYCOUtH 
M 

A,M 
0FH 
RETRY 

H,TRYI 
M 
A,M 
10 
A, ! 

CHOME 
TRACKl 
" A '"'," 

,STORE ADDRESS IN CAll INSTRUCTION 

;ZERO OUT ERROR COUNTERS 

;READ OR WRITE SECTOR 
;SETS Z ON SUCCESSFUL READ 
;SETS C ON TRACK ERROR 

;SUCCESSFUL READ. RETURN 

jREAD OR WRITE ERROR HANDLERS 
;READ AND WRITE SET C ON TRACK ERROR 

; INCREMENT RETRYCOUNT 

;16 TRIES 
;IF MORE THAN 16 RETRIES, TRY RESEEKING 

;INCREMENT NO OF TRACK ERRORS 

,ALLOW ONLY 10 TRACK ERRORS 
;CPiM CONVENTION FOR PERMANENT ERROR 
;IF }10, RETURN A FAILURE 

;ELSE, HOME THE HEAD 

CSETTRK ;RESEEK TO CORRECT TRACK 
RETRY 

CR,LF,LF, 'PROTECTED - INSERT' 
' A NON-PROTECTED DISK' 
' AND TYPE RETURN' 
CR,LF,LF,' (OR TYPE CTl C TO ABORT)' ,CR,LF, '$' 

i------------------------------------------------------------------
SETUP: 
1------------------------------------------------------------------
;SELECTS REQUESTED DRIVE IF IT IS NOT ALREADY SELECTED 
;STEPS TO REQUESTED TRACK 
;SETS UP CONTROLLER TO TRANSFER DATA TO/FROM PROPER SIDE OF DISK 

LDA NXTDISK ;GH NEXT DISK NO. 
MOl! " . It,H 

LOA PRESDSK iSET PRES [lSK. 
eMP I"' ; EQUAL ? '" CHI CSEL[lSK ;IF NO, SELECT NEXT DISK 
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DCb5 3M200 
Deba 4F 
DCb9 3A04FC 
DCbC B9 
DCbD C409F8 

DC70 3MD00 
Dcn 0F 
DC74 3F 
DC7S 3A03FC 
DC7a 17 
DC79 SF 
DC7A 3203FC 
DC7D C9 

De7E 210000 
DCSI 79 
DCB2 FE04 
DCB4 DS 

DCBS 320DFC 

DcaB 7B 
DC8S' lF 
ncaA D49CDC 

;FIX FOR BUG IN C.l PROM 
;IF YOUR DOUBLER HAS ANY PROM VERSION OTHER THAN C.l, YOU DON'T NEED THIS 

LDA RDBTAT ;GET DRIVE STATUS 
ANI 20H ;HEAD LOADED? 
CNI CSELDSK ;IF NO, CALL CSELDSK TO LOAD HEAD 

; ,j {C REG ALREADY HAS PROPER DISK NUMBER} 
;END OF FIX FOR BUG IN C.l PROM 
i**I***I*I****I****I**II***I*****1 

LDA TRACK 1 ;GET REQUESTED TRACK NUMBER 
1'1011 C,A 
LDA TRACK ;GET TRACK I WE'RE ON 
CMP C ;ARE WE ON REQUESTED TRACK? 
CNI CSETTRK ;IF NO, CALL CONTROLLER SETTRK ROUTINE 

LDA 
RRC 
CMC 
LDA 

SIDE 

CTRBYTE 

;SIDE = 00 FOR SIDE 0 
;SHIFT SIDE BIT INTO CARRY 
;COMPLEMENT CARRY 

RAL 
RRC 

jSHIFT CARRY INTO BIT 0, SET CARRY = BIT 7 
jROTATE IT BACK TO NORMAL 

STA CTRBVTE 
RET 

I * .. I * I I .. 

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

*------------------------------------------------------------------
SELDSK: ;SELECT DISK GIVEN BY REGISTER C 
1------------------------------------------------------------------
iON ENTRY, BiT 0 OF REGISTER E CONTAINS THE DRIVE STATUS 
;8IT 0 IS " IF THE SELECTED DRIVE IS OFF LINE (NEVER BEEN SELECTED 

SINCE LAST WARM BOOT) 
jWE WANT TO TEST THE DENSITY OF THE DISK IF IT IS OFF LINE 

LXI H,0000H ;ERROR RETURN CODE 
MOY A,C 
CPI NDRIVES ;VALID DRIVE NUMBER? 
RNC ;NO CARRY IF 4,5, ••• 

STA NXTDISK jDOUBLER SCRATCH LOC. FOR NEXT DISKOP 

DISK NUMBER IS IN THE PROPER RANGE 

1101} 
RAR 
CNC 

A,E 

SETPARI1 

;GET DRIVE STATUS FOR EVALUATION 
;6ET BIT a - LOGIN STAT INTO CARRY 
jCARRY IS CLEAR IF DRIVE IS JUST BEING 
jSELECTED FOR THE FIRST TIME 
;SELECT DESIRED DRIVE, TEST DENSITY 

COMPUTE PROPER DISK PARAMETER HEADER ADDRESS 
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!JcaD 3A0DFC 
DC90 6F 
DC91 2600 
DC93 29 
DC94 29 
DC95 '"1/\ 

1..7 

DC96 29 
OC97 il33DA 
DC9A 19 
DC9B C9 

DC9C CD06FB 
DC9F CD03F8 
DCA2 0E02 
DCM CD09F8 

DCA? CDSDDC 
DCAA 0600 
DCAC 70 
DCAD 23 
DCAE 70 
DCAF 31\00FE 
DeB2 E640 
DCB4 0E1E 
DCB6 CABSDC 

DCB9 0E00 

DeBB 3A01Fe 

DCBE B7 
De SF 3E0F 
DeCI C2CBDC 

DCC4 AF 
DCC5 2B 
DCCb 3673 
Deca 23 
DeC9 36DA 

DCCB 81 
Dcec 324900 
DeCF 0E0!f 
DCD1 09 
DCD2 EB 

CALCDPE 
LDIl 
MOll 
MVI 
DAD 
DAD 
DAD 
DAD 
LXI 
DAD 
RET 

NXTDISK 
L,I\ 
H,0 
H 
H 
H 
" n 

D,DPBABE 
D 

;6ET DISK, WHICH BACAME PRESENT AFTER BEL. 
;L=DISK NUMBER 0,1,2,3 
jHIGH ORDER ZERO 
;*2 
;*4 
;H! 
;*16 (SIZE OF EACH HEADER) 

;HL=.DPBASEIDISKNo*161 

*------------------------------------------------------------------
5ETPARM: ;TEST DISK WHICH IS BEING SELECTED FOR THE FIRST TIME 
1------------------------------------------------------------------

DBLSIDD 

DBLDEN 

iON ENTRY, C REG CONTAINS DISK NUMBER TO BE SELECTED 

CALL 
CALL 
MVI 
CALL 

CALL 
MVI 
MoV 
INX 
MOV 
LIlA 
ANI 
MVI 
.~ "L 

!WI 

LDA 

ORA 
1m 
JNI 

XHA 
DO 
I'1V1 
!tu 
IWI 

ADD 
STA 
1'1"1 I 1,'. 

DAD 
XCH6 

CSELDSK ;SELECT DISK ROUTINE IN PROM 
CHOME ;HOME THE DRIVE 
" " "'I" ;STEP TO TRACK 2 
CSETTRK iWHEN THE PROM STEPS FROM TRACKS 0 OR 1 

,TO TRACK 2, IT TESTS THE DENSITY 
jDENSITY INFO IN DENBYTE IS NOW VALID 

CALCDPE ;CALCULATE DISK PARAMETER HEADER ADDRESS 
B,0 lFOR DAD 
M,S ;ZERo OUT SECTOR TRANSLATE POINTER IN DPE 
H jilF DISK IS SINGLE DENSITY, WE'LL REPLACE ITI 
M,B 
RDSTAT ;CHECK FOR DOUBLE SIDED DISK 
UH ;IF BIT b IS LOW, DISK IS DOUBLE SIDED 
C,DPB2-DPB0 ;OFFSET IN PARM TABLE FOR DOUBLE SIDED 
DBLSIDD 

C,0 ;NO OFFSET FOR SINGLE SIDED 

DENBYTE ;NOW FIND DENSITY 
;FOR <C) PROM, DENBYTE = 0 FOR SD, 10H FOR DO 
;FOR <Cl} PROM, DENBYTE = 0 FOR SD, 4 FOR DO 

A jDENBYTE = 0? 
A,DPBI-DPB0 jOFFSET IN PARM TABLE FOR DOUBLE DENSITY 
DBLDEN 

; WIGLE DENS ITV • 
A iNO OFFSET FOR SINGLE DENSITY 
H jPOINT BACK TO BEGINNING OF DP HEADER 
I'1,TRANS AND 0FFH JPUT IN LOW BYTE OF TRANSLATE TABLE POINTER 
H 
M,TRANS SHR 8 

C 
DENSUIE 
C,9 
B 

jPUT IN HIGH BYTE OF TRAWSLATE TABLE POINTER 

JADD OFFSET FOR. SIDES 
;STORE IN SCRATCH FOR USE BY UTILITIES 
;INDEX INTO PARK HEADER TO DPB FIELD 
lHL NOW CONTAINS ADDRESS OF DPB ENTRY OF HEADER 
,SAVE IT IN DE 
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DCD3 4F M(ll} C,A ;MOVE DPB OFFSET TO C FOR DAD 
DCD4 218DDA LXI H,DP80 ,POINT TO BEGINNING OF PARM BLOCKS 
DCD7 09 DAD B ;NOW HL POINT TO CORRECT PARM BLOCK 
DCDS EB XCHG ;NOW DE POINT TO CORRECT PAR" BLOCK 

;RESTORE ADDRESS OF DPB ENTRY OF HEADER TO HL 
DCD9 73 MOl} M,E ;PUT LOW BYTE OF DPB ADDRESS INTO DP HEADER 
DCDA 23 INX H 
DeDB 72 MOl} M,D ;PUT HIGH BYTE OF DPB ADDRESS INTO DP HEADER 
DCDe C9 RET 

; 
*------------------------------------------------------------------
HOME: ;MOI}E TO THE TRACK 00 POSITION OF CURRENT DRIVE 

TRANSLATE THIS CALL INTO A SETTRK CALL WITH PARAMETER 00 
*------------------------------------------------------------------

DCDD 0E~0 MVI C,B 

SETTRK: ;SET TRACK GIVEN BY REGISTER C 
DCDF 79 MOl} A,C 
DeE0 324200 STA TRACK! ;JUST STORE TRACK NUMBER 
Dcn [9 RET 

DC£4 69 
OCES 60 
uCH 23 
DCE7 7A 
neES 83 
DCE9 CS 

DCEA 2B 
DeES 79 

SECT RAN: 

*******************************************************f. 
* * * * * * * • 
********ff**********************************************f. 

;SECTOR TRANSLATE ROUTINE 
,THIS ROUTINE HANDLES ONLY SINGLE BYTE SECTOR VALUES 
;AND SINGLE BYTE TRANSLATE TABLES 
iON ENTRY, B=0, C=LOGICAL SECTOR NUMBER, AND DE POINT TO 

THE TRANSLATE TABLE 
JON EXIT, H=0 AND L CONTAINS THE PHYSICAL SECTOR NUMBER 

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

;IF DE (> 0000, WE ASSUME THE DISK IS SINGLE DENSITY 
;NORIiALIZE C TO THE RANGE OF {0 TO 25} (BY SUBTRACTING 26 IF 

NECESSARY) 
:,TRANSLATE WITH THE TABLE POINTED TO BY DE, AND, IF 26 WAS 

SUBTRACTED, ADD IT BACK IN 
;RESULT IS RETURNED IN HL (IT'S IN THE RANGE (1 TO 52») 

MOl} 
IiOIl 
INX 
MOl} 
ORA 
Rl 

DCX 
MOil 

A,D 
E 

H 
A,e 

;MOVE BC (LOG SECT) TO HL (PHYS SECT) 
;H IS NOW ZERO (SINCE B WAS) 
:.INCREMENT FOR PHYSICAL SECTOR NUMBER 

;DE=0000H? 
:. I F YES, RETURN 

;DECR HL BACK TO LOGICAL SECT i 
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DeEC D61A 
nCEE DAF4DC 

DCFl 061A 
Den 6F 

DCF4 19 
DCF5 7E 
DCF6 80 
DCF7 2600 
DCF9 6F 
DCFA C9 

DCFB 2116FC 
DeFE 3A0DFC 
DDlll 85 
DD02 6F 
DD03 7E 
DD04 214000 
0007 3600 
ODIl9 B7 
DDilA 79 
!JD~B CAHWD 

DDIlE DblA 

DD10 D61S 
DD12 FAlSOD 

DD15 34 
DlHb 3C 
DIm 4F 

lHH8 C30CF8 

SUI '" £0 

JC UNDER26 

MVI B.26 
M!W L,A 

UNDER2b 
DAD D 
MOV A,M 
ADD B 
MVI H.B 
MOV L.A 
RET 

,SECTOR tiUMBER ( 26? 

;IF NO, PUT 26 IN B ITO ADD IN LATER I 
;PUT «(;)-26 IN L REG 

;NOW L IS IN RANGE OF 0-25 
;INDEX INTO TRANSLATE TABLE 
;GET PHYSICAL SECTOR NUMBER FROM TABLE 
;AOD OFFSET FOR SIDE 1 

;PUT BACK IN L RES 

.----------------------------------------------------------------------
SETSEC: ;SET SECTOR ROUTINE 
*---------------------------------------------------------------------

SDSECT 

SIDEll 

CR ,,.. 
L\" 

,DECIDES IF DISK IS SINGLE OR DOUBLE SIDED 
;NORMALIZES THE SECTOR NUMBER 11-26 IN 50, 1-52 IN DD) 
JUPDATES SIDE 
,JUMPS TO CONTROLLER SET SECTOR ROUTINE 

LXI H,DENMAP ;POINT TO DENSITY TABLE 
LDA tmDISK ;GET DISK NUMBER 
ADD L ;INDEX INTO TABLE 
MIN L,A 
11011 A,M ;GET DENSITY BYTE 
LXI H,SIDE 
MVl M,il ;INITIALIIE SIDE TO 0 
ORA A ;SINGLE DENSITY? 
MOV A,C ;MOVE SECTOR NUMBER TO ACCUMULATOR 
,~ 

~.l. SDSECT 
; DOUBLE DENS ITV 

SUI 26 ;IF DOUBLE DENSITY, SECTOR i { 53? 

SUI "'7 £, ;IF SINGLE DENSITY, SECTOR t ( 27? 
Jl'1 S1DE0 jIF YES, SIDE=0. USE SECTOR NUMBER IN C 

; SIDE 1 
lliR M JSH SIDE=1 
INR A 
MOil C,A JUSE SECTOR NUMBER IN ACCUMULATOR 

JMP CSETSEC ;60 TO CONTROLLER SET SECTOR ROUTINE 
j(SECTOR NUMBER IS IN C REG) 

****************************.*.**********.***********.*** 
• • 
• SIMPLE 1/0 HANDLERS iMUST BE FILLED IN BY USER) * 

***.***************.**.*********** ••• *.**.*****.* ••• * •• ** 

EQU 
EQU 

HARDWARE UART CONSOLE ROUTINES 
0DH 
0AH 

;ASCII (CR) 
;{LF) 
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D018 3A0AFE 
DOlE Eb02 
0020 ca 
DD21 3EFF 
DD23 C9 

OD24 CDIBDD 
D027 CA24DD 
DD2A 3A02FE 
DD2D E67F 
DDiF C9 

DD30 3A0AFE 
D033 Eb01 
OD35 CA30DD 
DD38 79 
D039 3202FE 
003C C9 

CONST: ICONSOLE STATUS, RETURN 0FFH IF CHARACTER READY, 0SH IF NOT 
; 
CONSTAT LDA UARTSTAT 

ANI 2 
RZ 
I1VI A,0FFH 
RET 

.. .. .. .. .. 

CONIN: ICONSOLE CHARACTER INTO REGISTER A 
CALL CONSTAT 
JZ CONIN 
LDA UARTDATA 
ANI 7FH 
RET 

* .. * .. .. .. 

CONOUT: ;CONSOLE CHARACTER OUTPUT FROM REGISTER C 

i 
PAGE 

LDA 
ANI 
JZ 
110V 
STA 
RET 

UARTSTAT 
01 
CONOUT 
A,e 
UARTDATA 

.. .. 

.. .. 
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DD3D 3A030\l 
DD40 E6C0 
DD42 CA5FDD 
0045 17 
DD4b 0230DD 
DD49 17 
DD4A 02600D 

* if * * f. 

LIST: ;THIS ROUTINE IMPLEMENTS THE 110 BYTE FUNCTION FOR LST: DEVICES 
f.============================================================================== 
f. liD BYTE FOR LIST DEVICE IS IMPLEMENTED AS FOLLOWS: 
f. TTY = MULTLIST HIM MULTI I/O BOARD SERIAL PORTlHl 
f. CRT = CONDlIT !MM DOUBLER SERIAL PORT) 

* 
f. 

LPT = CENTLIST (CENTRONICS 7031779 TYPE LIST DEVICEl 
liLt = OPTIONAL DRIVER SELECTED BY USER 

f.============================================================================== 

LIST1: 

IF NOT (GODBIO OR 5SMlO OR DPIO OR lISERLST OR MULTLIST OR CENTLIST) 
RET ;THEN RETURN BECAUSE IT IS NOT SUPPORTED 
ENDIF 

IF (GODB10 OR SSMIO OR DP!O OR USERLST OR MULTLIST OR CEMTLISTi 
LDA IOBYTE .GET THE CURRENT I/O STATUS 
ANI 0CSH 
JZ (MULTLST JMM MULTI 1/0 BRD SERIAL PORT AS LIST 
r'lAl ....... '--_._, 
rlHI.. 

JNC CONOUT ;DOUBLER CONSOLE AS LIST 
RAL 
JNC CENTLST ;CENTRONICS PARALLEL PRINTER DRIVER 

IF GODBIll 
IN 21H 
ANI 4tH 
CPI 1 
JtH LIST! 
MOl) A " • 1.. 

OUT 20H 
ENDIF 

IF 551'110 
IN ,., 

i. 

ANI 8!H 
CPI B0H 
JNZ LIST! 
MOIi A,C 
CPI 0AH 
RZ 
OUT "7 

..l 

ENDIF 

IF DPIO 
H' 
H~ 01 
ANI 81H 
CPI 8lH 
JNZ LISH 
MOV A!C 
OUT 00 
EI'IDIF 

;CONDITIONAL FOR THE GODBOUT 1/0 BOARD FOLLOWS: 

;BIT m IS TRANSMITTER BUFFER EMPTY 
;EIT b IS -DATA SET READY FROM PRINTER 
;NOT READY YET 
;LIST GETS CHARACTER IN C REG . 
;DATA PORT 
;STOP ASSEMBLING FOR THE GODBOUT ONLY 

;LIST ROUTINE FOR SSM 2P+2S 1/0 BOARD 

;PRINTER READY AND TX READY 

;FOR AN AUTO LF DEVICE 

;LIST ROUTINE FOR DELTA PRODUCTS CPU BOARD WITH 8251 UART 
;6ET PRINTER STATUS 
;PRINTER READY AND TX READY 
;UART READY, DATA SET READY !BOTH} 
;NOT READY, WAIT TILL READY 

;PRINTER READY, OUTPUT DATA BYTE 
iSTOP CONDITIONAL ASSEMBLY 
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IF USERLST 

DD4D DB30 
DD4F EbB0 
DDSt CMDDD 
DDS4 79 
DD55 157 
DDS6 E25BDD 
DD59 F680 

DD5B D331 
DDSD C9 

uD5E C9 

TUARTBOUT: 
IN 
ANI 
JZ 
MOV 
ORA 
JPO 
ORI 

TUARTBOl : 
OUT 
RET 

ENDIF 

RET 

MULTLST 

TUARTBS 
TUARTBE 
TUARTBOUT 
A,C 
A 
TUARTBOl 
B0H 

TUARTB 

PAGE 021 

,AREA FOR USER DEFINED LIST ROUTINE 

;CHI< STATUS 
;BUFFER EMPTY? 
;LOGP IF NOT 
;FETCH OUTPUT CHR 
1 TEST PARITY 
;SKIP IF ALREADY ODD 
;INSERT PARITY BIT 

;WRITE CHR 
,EXIT 

;HEY WATCH OUT .. Dmn GET RID OF THIS <RET> 

IF MULTLI5T ;BEEIN CONDITIONAL ASSEMBLY FOR 11M 110 BOARD SERIAL OUT 

iN UARTlC 
ANI 8IH 
CPI 81H 
JNZ MULTLST 
MOV AlC 
OUT UARTlD 
ENDIF 
RET 

CENT LET 
IF CENTLIST 
XRA A 
IN STATUS 
RAL 
RAL 
RAL 
JC WmST 

AKWAIT IN STATUS 
ANI 80H 
CPI 80H 
JNZ AKWAIT 
MOV A,C 
CPI 0AH 
RZ 
ORI B0H 
OUT DATAPORT 
GilT U! PORTA 
ANI 7FH 
OUT DAH\PORT 
ORI 80H 
OUT uATAPORT 
ENDIF 

DOM\ (;9 RET 

;GET STATUS 
;CHECI< TO SEE IF TRANSMITTER BUFFER IS EI'iTPY-­
;AND IF DSR IS ACTIVE 
;WAIT TO SEND IT IF NOT •.• 
;GET CHARACTER TO OUTPUT 
;SEWD IT TO LIST DEVICE 
;STOP ASSEMBLING FOR THE MICROMATION 1/0 BOARD 

;LIST ROUTINE FOR CENTRONICS 703/779 PRINTER 
;CLEAR CARRY FLAG 
JEET STATUS BYTE 

; 
jCHECK BIT 5:PRINTER BUSY??? 

,CHECK BIT 7:fOBF??? iEMPTY=HIGHl 

j6ET CHARACTER FROM C REG. 
jPRINTER IS AUTO LINEFEED 

;RESET DATA STROBE BIT FIRST ••• 
JOUT TO PRINTER 
;THIS SETS THE IOBF FLAG OF STATUS PORT 
;GENERATE DATA STROBE:BIT 7 OF PORT0 

;END OF LIST ROUTINE FOR CENTRONICS 779 
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DOb1 AF 

OD62 C9 

DDb3 11\ 
DDM FE24 
DDbb (a 

DDb? 4F 
DDbS (D0CDA 
DDbB 13 
DDbC C363DD 

DD80 = 

DDbF = 
DDbF 

DOEF 
DBIE 

ENIHF lEND OF LIST DRIVER BLOCK.,. (DO NOT REMOVE.) 

LISTS!: ;RETURN LIST STATUS (0 IF NOT READY, IF READY) 

XRA A ;~ IS ALWAYS OK TO RETURN 
PUNCH: 
READER: RET 

PRINT: 
LOAX 
CPI 
RI 

MOV 
CALL 
lUX 
JMP 

D 
'$' 

(,Ii 
CONDUTl 
D 
PRINT 

;6ET NEXT BYTE TO PRINT 
JEND? 

;OUTPUT CHARACTER TO CONSOLE 
;POINT TO NEXT CHARACTER 

; 
;****t.**t.*f.*f.*f.**f.**f.f.**********f.f.t.f.ttf.*t*t*t***t**f.tf.t***ttt*** 

WARNING 

END OF CODE MUST BE LESS THAN 

THE VALUE OF ENDCODE 

ENDCODE EQU BIOS + 3a~H 

************t*****f.*tf.*ttt*ttttttt*f.*tttttttttt***tt***t* 

* * * THE REMAINDER OF THE CBIOS IS RESERVED UNINITIALIZED 
t DATA AREA, AND DOES NOT NEED TO BE II PART OF THE 
t SYSTEM MEMORY IMAGE (THE SPACE MUST BE AVAILABLE, 
* HOWEVER, BETWEEN BEGDAT AND ENDDATi. 
t 

SCRATCH RAM AREA FOR BDOS USE 

BEGDAT EQU 
DIRBliF DS 

$ 

128 
;BEGININ6 OF DATA AREA 
;DIRECTORY ACCESS BUFFER 

ALvm 
CSV0 

DS 
DS 

31 
32 

;ALLOCATION VECTOR 0 
;CHECK VECTOR 0 
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DE2E ALII1 DS 31 jALLOCATION VECTOR 1 
DE4D CSVI DS 32 jCHECK VECTOR 1 

DEbD ALV2 DS 31 jALLOCATION VECTOR 2 
DEac csn D5 32 jCHECK VECTOR 2 

; 
DEAC ALV3 DS 31 jALLOCATION VECTOR 3 
DEes CSV3 DS 32 jCHECK VECTOR 3 

DEES = ENDDAT EgU $ jEND OF DATA AREA 
017C = DATSH EIlU $-BEGDAT ;SI1E OF DATA AREA 

f-------------------------------------
DEES END 
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•••••••••• t •••••••• , ••••••••••••••••• , ••• ,., •••• ,., ••• ••••• al.t •• · " . . • CUSTOMIZED BIOS FOR MICRO~ATION 'DOUBLER' AS USED WITH. 
• (C) OR (Cl) PROI1 (ON DOUBLER). • 
• SINGLE/DOUBLE DENSITY, SINGLE/DOUBLE SIDED. * 
.===============================================================. 
• WITH DRIVERS FOR 1111 HULTI I/O BRD IN SINGLE USER·CONFIGURATION • 
• ===============================================================t 
• COPYRIGHT (C) 1979, I1ICROMATION AND DIGITAL RESEARCH. * 

• 
* 

LAST UPDATED ON FEB 12, 1980 t 

• • 
* 

REVISED FOR CAVRO STD SYSTEM 

• VERSION 2.0 REV 6 OCT 27,1981 • • 
••••• l •••••••••••••••••••••••••• " ••• , ••• , ••••••••• , •• •••• t •••• t ••••••••••••••• 

0000 = TRUE EgU -1 FAtSE EQU 0 

.003S = 

FOOO = 

0004 = 

0000 = 
0000 = 

0000 = 
FFFF = 
0000 = 
0000 ::: 
0000 = 

• 

.t ••••••••••••••••••••••••••••••••••••••••• , •••••••••••• t, ••••••••••••••••••••• 
UHE FOLLOWING LABELS HAY BE USER DEFINED FOR DIFFERENT OPERATING ENVIRONI1ENTS: 

I1SIZE EGU 

IOPROI'I EGU 

NDRIVES EllU 

56 

OFOOOH 

4 

jSIZE OF OPERATING SYSTEI1 IN KILOBYTES 
j (CURRENTLY "SK). THIS NUI1BER /lUST BE 
jCHANGED FOR LARGER SVSTEKS. 

jNUI1BER OF DISK DRIVES SUPPORTED BY 
JTHIS CBIOS 

l============================================================================== 
J liD BYTE FOR LIST DEVICE IS IMPLEMENTED AS FOllONS: 
* 'TTY' = I1ULTLIST (I'IH MULTI 110 BOARD SERIAL PORTll) 

"CRT" = CON OUT (I'IM DOUBLER SERIAL PORT) 
'LPT" = CENTLIST (CENTRONICS 703/779 TYPE LIST DEVICE) 
"ULl' = OPTIONAL DRIVER TO BE SELECTED BY USER (SEE BELOW) 

l======.======================================================================== 

I'IULTLIST 
CENTLls:T 

==)UPDATED:2-12-BO 

LIST DEVICE EQUATES: (THESE COULD BE SET FALSE TO SAVE BIOS SPACE If 
USER LIST DRIVER IS TOO LARGE TO FIT OTHERWISE) 

EGU 
EgU 

FALSE 
FALSE 

j------------------------------------------------------------------------------
LIST DEVICE OPTIONS: SET ONLY ONE FLAG TRUE FOR DESIRED DRIVER AS 'ULl" 

NONE EQU FALSE JNO "ULl" FUNCTION DESIRED 
SODBIO EgU TRUE JGODBOUT 110 BOARD AS LST: 
551'110 E!lU FALSE ;SOLID STATE MUSIC 2St? AS LSTJ 
DPIO EQU FALSE JDELTA PRODUCTS CPU BOARD AS LST: 
USERLST EQU FALSE JSET FLA6 TO INSERT USER DEFINED LST: 

jTHIS CODE I'IU5T BE INSERTED IN BIOS UNDER LIST: 
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9000 = 
C400 = 
CC06 = 
DAOO = 

0003 = 

FBOO = 
FBOO = 
FCOO = 

FEOO = 
FEOO = 
FEO! = 
FE02 = 
FEOS = 
FEOA = 

FCOI =. 
FC03 = 
Fe04 = 
FCOS = 
FeOA :: 
FeOD = 
FCIO = 
FCl6 = 

FC20 :: 
FC21 = 

jAND INITIALIZATION CODE UNDER (COLD) BOOT 
;------------------------------------------------------------------------------

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

; 
BIAS EQU (I'IS11E-20) U024 
CCP EQU 3400H+BIAS jBA5E OF CCP 
BDOS EQU CCP+B06H jBASE OF aDOS 
BIOS EQU CCP+!600H jBASE OF BIOS 
j 
IOBYTE EQU 0003H j INTEL 110 BYTE 

CBIOS FOR I'IICROI'IATION DOUBLE DENSITY CONTROLLER 

CONTROLLER 
PROI1 

EgU 
EQU 
EgU 

OFBOOH jADDRESS OF CONTROLLER 
CONTROllER jADDRESS OF DOUBLER PROI'I , 

BUFF 

j 
WRCONT 
RDSTAT 
WRCLK 

CONTROLLER+400H jADDRESS OF SCRATCH RAI'I 

* * * * • * • , , • • • * * • • • • t t * * • • * * * , l 
* , 

HARDWARE PORT DEFINITIONS 
t * 
t , t • t , , • * t * , • • t * , , t • , , • , • , t , • 

EOU CONTROLLER+600H 
EIW WRCONT 
EgU WRCONT+! 

UARTDATA EgU WRCONT+2 
RDIIARK EQU WRCONT+S jLOADS THE HEAD 
UARTSTAT EgU WRCONT+OAH 

t t t • t , , , • , • , , , • * * t * t t * , * , t t t r 
t t 

* RAM VARIABLE DEFINITIONS , 
• * , t , • • • * * * , , , * • , , • t t t t , t t t • , t 

j 
DENBYTE EQU BUFF+! jO FOR SINSLDE DEN., 10 FOR DBL.DEN 
eTRBYTE EQU BUFF+3 JRAH IHASE OF RDSTAT OR WReONT 
TRACK EQU BUFF+4 jTRACK NUHBER FOR CURRENT DRIVE 
PRESDSK EQU BUFF+S jCURRENTLY LOSGED IN DRIVE NO. 
SECTOR EQU BUFF+OAH 
NXTDISK EQU BUFF+ODH jDRIVE NO. FOR NEXT I/O (READ/WRITE) 
STEPTII'IE EQU BUFF+IOH jSTEP TIME IN HSEC 
DENI'IAP EIlU BUFF+16H jFOR EACH OF 4 DRIVES, 

JOO FOR SINGLE DENSITY 
jlOH FOR {C> PRO~ 
j04H FOR {Cl>PRO~ FOR DOUBLE DENSITY 

TRY! EGU BUFF+20H JCBIOS ERROR CHECK 
RETRYCOUNT EIlU BUFF+2!H JCBIOS TRK./SECTOR ERROR CHK. BYTE 
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FC22 = CURRDRIVE E9U BUFF+22H iCBIOS DISK, LOGGED IN BEFORE WAR "BOOT 

•••••••••• t.tt ••• t ••• ,t •••••• t.*.,t •••• t. 
t t 
• LIST DEVICE EQUATES • 
• t 
t.t •••• ttttt.tt •••• "." •••••• ,tttt, •• , •• 

IF ("ULTLIST OR CEHTLIST) 
jASSEIIBLED ONLY FOR PORTS ON "ICROnATION nULTI 110 BOARD 

.============================================================================== 
t 
• PORT EQUATES:CHANSE VALUE OF UARTIC TO RE-nAP THE PORT DECODING OF 1/0 BOARD 

• 
t NOTE:DECODIHG OF BOARD 110 SPACE OCCURS ALONG 32 PORT BOUNDRIES 
t (I.E.:A5-A7 ARE SIGNIFICANT ADDRESS BITS FOR 110 BLOCK) 
.============================================================================== 

UARTlC E9U 0 jCONTROL PORT OF 8251 11 (IC 4B) 

t.t •••••••• tt ••••••••••••• , •••• , •• t,t.t •••• t ••••••••••••••••••••••• , •••• , •••••• 

BASE E9U UARTlC jEQUATE BASE FOR REST OF TABLE 
UARTlD E9U BASE+l ;DATA PORT OF UART II 

UART2C E9U BASE+4 ; UART 12 CIC 5B) 
UART2D E9U BA5E+5 

UART3C Elm BASE+8 jUART 13 (IC 7B) 
UART3D EQU BASE+9 

UART4C E9U BASE+OCH iUART 14 (IC 9B) 
UART4D E9U BASE+ODH ,. 
P8255 E9U BASE+IOH j8255 CONTROL RES. (IC IA) 
PORTC E9U BASE+llH 
PORTS E9U BASE+12H 
PORTA EGU BASE+t3H 

RTC EOU BASE+14H ; 8253 TI"ER/COUNTER CONTROL PORT HC 3B) 
TIIIER2 E9U BASE+15H ;COUNTER 12 
THIER! Egu . BASE+16H jCOUNTER 11 
TIIIERO Elm BASE+17H ;COUNTER 10 

PORTO .... ' 'E9U BASE+!8H jPARALlEl OUTPUT LATCH (IC 2A) 
PORfi EIW BASE+19H jPARALlEl OUTPUT LATCH (IC 3Al 

USERPRT EOU BASE+ICH JBASE OF USER DEFINED 110 PORTS (PORTS IC-IFH) 

••••••••• tttt.lt •••••••••••••••••• l.tlltt •••••• t ••• t •• ltl ••••••• ttt.tttt •• tttt. 
ENDIF jSTOP CONDITIONAL ASSE"BLY 

IF CENTUST 
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F803 = 
F806 ;: 

F80IJ;: 
F80C ;: 
F80F ;: 
F815 ;: 
F812 ;: 
F81S ;: 
F81E = 

DAOO 

002C = 

0000 ;: 
0004 ;: 
0042 ;: • 
0049 = 
004D ;: 

DAOO C3CADA 

COIIIIAND 
DATAPDRT 
STATUS 

i 
CHUHE 
CSElDSK 

CSETTRK 
CSETSEC 
CSETDIIA 

jCONDITIONAL ASM FOR 1111 IIULTI 1/0 BRD FOR USE WITH CENRONICS PRINTER 

EQU P8255 
EQU PORTO 
EQU PORTC 

ENDIF 

jCOIIIIAND WORD REGISTER 
jPARALLEL DATA OUTPUT LATCH TO PRINTER 
iSTATUS BITS:OBF/=BIT 7 

ACK/=BIT 6 
i BUSY=BIT 5 
JEND OF PORT DEFINITIONS FOR CENTLIST 

IF USERLST jAREA FOR USER LIST ROUTINE EQUATES 

ENDIF 

• • * * * * * • * * • * * • * * * * * * * * * • t * * * * 
t * 
* JUIIP VECTORS TO ROUTINES IN CONTROLLER PRO" * 
* * * * * * • • * • * t t • t • t t t t t t * • • t * * • * * 

EQU PROII+3 . iHOIIES THE DISK 
EQU PROII+6 ;SELECTS DRIVE POINTED TO BY C RES 

JAND LOADS HEAD 
EQU PROII+9 jSTEPS DRIVE TO TRACK (C) 
EQU PROII+OCH iSET SECTOR NUIIBER 
EQU PROII+OFH . JSET DIIA ADDRESS 

DISKWRITE EQU PROII+15H ; IIRJTE SECTOR 
DISKREAD EQU PROII+12H jSECTDR READ 
~ETDEN EQU PROII+IBH JTEST DENSITY OF CURRENT DRIYE 
IIRITEPROTECT EQU PROII+IEH ;CHECK FOR WRITE PROTECT 

i 
NSECTS 
j 

BOOT BASE 
CPlmRIVE 
TRACK 1 
DENS IDE 
SIDE 

* * • • • • t t * t • * * • * • * t • • t • • • • t • * t 

DRS BIOS JORIGIN OF THIS PR06RAII 

• * • t • • t • t • t • • • • t t • * • • • • • • • t • • 

EQU ($-CCP)J128 jllARII START SECTOR COUNT 

EUU 0 ;BOTTOII OF USABLE liE !lORY 
EQU BOOTBASE+4 iLOC. 04 OF PAGE 00. CURRENT CPII DISK 
EQU BOOTBASE+42H ;TEIIPORARY STORASE FOR TRACK NUIIBER 
EIlU BOOTBASE+49H iINFO ON DENSITY AND SIDE FOR UTILITIES 
EQU BOOTBASE+4DH 

* * * • • • * • • • • • t • t t t t t • * * t • • * * • * 
• t • JUIIP VECTORS FOR INDIVIDUAL SUBROUTINES • 
* USED BY ENTIRE SYSTEII • 

• * at. • * • * • * • • •.• t t • • • • • • • • • • • * • 
JIIP BOOT jCOLD START 
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DA03 C3D9DA 8WBOOT JI1P WBOOT jWARI1 START 
MOb C3FFDC JI1P CONST ; CONSOLE STATUS 
DA09 C308DD CONINI JI1P CONIN jCONSOLE CHARACTER IN 
DAOC C314DD CONOUTl JI1P CON OUT jCONSOLE CHARACTER OUT 
DAOF C321DD JIIP LIST jLIST CHARACTER OUT 
DA12 C341DD JI'IP PUNCH jPUNCH CHARACTER OUT 
DA15 C341DD JI1P READER jREADER CHARACTER OUT 
DA18 C3CIDC JIIP HOllE iBIOS IIOVE HEAD TO HOllE POSITION 
DAIB C3b2DC JIIP SELDSK JSIOS SELECT DISK (DOESN'T ACTUALLY SELECTS) 
DAlE C3C3DC JIIP SETTRK iBIOS SET TRACK 
DA21 C3DFDC JIIP SET SEC iBIOS SET SECTOR 
DA24 C30FF8 JI1P CSETDIIA jCONTROLLER SET DI1A ADDRESS 
DA27 C3ABDB JIIP READ JBIOS READ DISK 
DA2A C38CDB JI'IP WRITE iSIOS WRITE DISK 
DA2D C340DD JIIP LISTST jRETURN LIST STATUS 
DA30 C3CSDC JI1P SECTRAN jSECTOR TRANSLATE 
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SINGLE DENSITY SECTOR TRANSLATE TABLE 

j 
DA73 01070D13 TRANS: DB 1,7,13,19 jSECTORS 1,2,3,4 
DA77 19050B11 DB 25,5,11,17 jSECTORS 5,6,7,8 
DA7B 1703090F DB 23,3,9,15 jSECTORS 9,10,11,12 
DA7F 1502080E DB 21,2,8,14 jSECTORS 13,14,15,16 
M83 141AObOC DB 20,26,6,12 jSECTORS 17,18,19,20 
DA87 1218040A DB 18,24,4,10 jSECTORS 21,22,23,24 
DA8B 1016 DB 16,22 jSECTORS 25,26 

jDISK PARA"ETER BLOCK FOR SINGLE DENSITY SINGLE SIDED DISKS 
j WITH BLOCK SIZE BLKSI = 1024 BYTES / BLOCK 
DPBO: 

DABD IAOO OW 26 jSECTORS PER TRACK 
DA8F 03 DB 3 jBLOCK SHIFT FACTOR 
DA90 07 DB 7 jBLOCK MSK 
DA91 00 DB 0 jNULL "ASK 
DAn F200 OW 242 JDISK SIZE-I (NO. OF BLOCKS/DISK-I) 
DA94 3FOO OW 63 JNO. OF DIRECTORY ENTRIES I1AX.-I 
DA96 CO DB 192 jDIRECTORY ALOCATION SPACE "ASK, 1 ST BYTE 
DA97 00 DB 0 JSA"E AS ABOVE, 2 ND BYTE 
DA98 1000 DW 16 jCHECK SIZE - 164 DIR ENTRIES DIV BY 4) 
DMA 0200 OW 2 .jNO. OF SYSTE" (NOT ACCESSABLE) TRACKS 

j 
DPBI: jDISK PARA"ETER BLOCK FOR DOUBLE DEN., SINGLE SIDED DISKS 

WITH BLOCK SIZE BLKSZ = 2048 BYTES I BLOCK 

DA9C 3400 OW 52 ;SECTORS PER TRACK 
DA9E 04 DB 4 jBLOCK SHIFT FACTOR 
DMF OF DB 15 jBLOCK MSK 
DAAO 01 DB 1 jEXTENT "ASK 
DAAI F200 OW 242 JDISK SI1E-l (NO. OF BLOCKS/DISK-I) 
DAA3 7FOO OW 127 JNO. OF DIRECTURY ENTRIES "AX.-l 
DAAS CO DB 192 jDIRECTORY ALOCATION SPACE "ASK, 1 ST BYTE 
DAAb 00 DB 0 ;SAI1E AS ABOVE, 2 ND BYTE 
DAA7 2000 DW 32 j CHECK SIZE 
DAA9 0200 DW 2 ;NO. OF SYSTEI1 (NOT ACCESSABLEl TRACKS 

; 
DPB2: JDISK PARA"ETER BLOCK FOR SINGLE DEN., DOUBLE SIDED DISKS 

WITH BLOCK SIZE BLKSZ = 2048 BYTES / BLOCK 

DAAB 3400 DN 52 iSECTORS PER TRACK 
DAAD 04 DB 4 jBLOCK SHIFT FACTOR 
DAAE OF DB 15 jBLOCK MSK 
DAAF 01 DB j EXTENT "ASK 
DABO F200 ON 242 jDISK S11E-I (NO. OF BLOCKS/DISK-I) 
DAB2 7FOO DW 127 iNO. OF DIRECTORY ENTRIES I1AX.-l 
DAB4 CO DB 192 jDIRECTORY ALDCATIDN SPACE MASK, 1 ST BYTE 
DABS 00 DB 0 JSA"E AS ABOVE, 2 ND BYTE 
DAB6 2000 DN 32 jCHECt: SIZE 
DABB 0200 DW 2 JNO. OF SYSTEM (NOT ACCESSABLEl TRACKS 

j 
DPB3: ;DISt: PARA"ETER BLOCK FOR DOUBLE DEN., DOUBLE SIDED DISKS 

WITH BLOCK SI1E BLt:S1 = 4096 BYTES / BLOCK 
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DADA 6800 
DABC OS 
DABD IF 
DADE 03 
DABF F200 
DACt 7FOO 
DAC3 80 
DAC4 00 
DACS 2000 
DAC7 0200 

DAC9 FF 

DACA 3ECI 

DACC 320300 

DACF AF 
DADO 320400 
DAD3 32C9DA 

; 
PAGE 

DII 104 jSECTORS PER TRACK 
DB 5 iBLOCK SHIFT FACTOR 
DB 31 jBLOCK "ASK 
DB 3 JEXTENT "ASK 
DW 242 iDISK SI1E-l (NO. OF BLOCKS/DISK-I) 
DII 127 iNO. OF DIRECTORY ENTRIES "AX.-l 
DB 128 iDIRECTORY ALOCATION SPACE "ASK, 1 ST BYTE 
DB 0 iSA"E AS ABOVE, 2 ND BYTE 
DII 32 ;CHECK SIZE 
DII 2 iNO. OF SYSTE" INOT ACCESSABlEI TRACKS 

• • • * t • • • • • • • • t • • • • t • • • • t t t • t l 

• t • END OF FIXED TABLES • 
t t 

* * • • • • • • • t * • * • , • • '.' * * t t • , t , • • 

.tt.",.tt ••••••••••• " ••••• t.tt.t •••••••••• t"",.t •• ttl 
• • t t •• t t 
.t •••• t",t ••• ttt •••••••••• t •• t •••• t ••• t"tt •••• , ••• "Itt 

j 

BOOTFlAG: DB OFFH JSET TO 00 ON COLDBOOT 

BOOT: iSI"PLEST CASE IS TO JUST PERFOR" PARA"ETER INITIALIZATION 

"VI A,OC1H iSET IOBYTE TO: LST:=UU: 
i CON:=CRT: 

STA IOBYTE jINITIAliZE THE IOBYTE 
jILST:=LPT:, CON:=CRT:I 

XRA A iZERO IN THE ACCU" 
STA CP"DRIVE JLOC 0004 - CP" CURRENT DISK NO. 
STA BOOTFLA6 

.------------------------------------------------------------------------------
; INITIALIZATION ROUTINES FOR LIST DEVICES FoLlON: 
,------------------------------------------------------------------------------

IF 60DBIO iSTART CONDITIONAL FOR GODBOUT 110 BOARD 
IRA A iINITIALlZE THE 110 BOARD 
OUT 3 JBY SENDING A 00 TO THE STATUS PORT 

; ENDIF iSTOP ASSE"BLINS FOR THE 60DBOUT ONLY 
. j ABOYENOT NEEDED FOR CURRENT BOARD ..-

IF DPIO iUART INIT FOR DELTA PRODUCTS CPU BOARD 
"VI A,OEH JBRIN6 UART TO CO"AND INSTRUCTION "ODE 
OUT 01 JPORT 1 IS UART A STATUS 
OUT 03 JPORT 3 IS UART B STATUS (ALSO Tl"E FIll) 
"VI A,40H iCO"AND INSTRUCTION "ODE - RESET UART 
OUT 01 
OUT 03 
IWI A,OEEH i"ODE - BAUD RATE FACTOR = Ibl 
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DADb C32bDB 
, 

PAGE OOB 

OUT 01 
OUT 03 
I1VI A,37H 
OUT 01 
OUT 03 
EHDIF 

IF MUL TLl ST 

JDISABLE PARITY, B BIT CHARACTER LENGTH 
j 

;COI1AND INSTRUCTION MODE-TRANSM ENABLE, 
JDATA TERM READY, RECEIVE ENABLE, ERROR 
,RESET, REQUEST TO SEND (IF NEEDED) 
iSTOP ASSEMBLING FOR THE DELTA PRODUCTS BRD. 

;CONDITIONAL ASSEMBLY FOR I1ICROMATION MULTI 1/0 BOARD FOLLOWS 

iB251 UART INITIALIATION: 
"VI A,OEH JTHESE FIRST TWO BYTES PUT 8251'S IN MODE SET 
OUT UARTlC j 
NOP iNASTE T111E AT 411HZ •••• 
NOP 
I1VI A,40H 
OUT UARTlC j 
NOP iNASTE TIKE AT 411HZ •••• 
NOP 
I1VI A,OEEH jl10DE SET:ASYNC,B DATA & 2 STOP BITS,NO PARITY 
OUT UARTlC j 
NOP ;NASTE TIllE AT 411HZ •.•• 
NOP 
IIVI A,37H ;COII"AND NORD:ENABLE RXD & TXD, RTS! & DTRI 

iFLAGS SET, ERROR FLAGS RESET ••• 
OUT UARTlC 

; 8253 I NITI ALI ZATION: 
"VI A,OBbH ;-SET MODE OF 8253 COUNTER 12 (BAUD CLOCK) 
OUT RTC i 
"VI A,13 ;DIVIDE BY 13 OF I1ASTER 211HZ. CLOCK 
OUT TII1ER2 
IRA A 
OUT TI"ER2 j 

ENDIF iEND OF CONDITIONAL ASSEI1BLY 

IF CENTLIST 
j8255 INITIALIZATION: SETS UP CENTRONICS TYPE PRINTER DRIVER 

I1VI A,OABH iDEFINE 110DE: PORTA= 110DEl (OUTPUT) 
iPORTC= STATUS A AND 110DEO (INPUT) 
iPORTB: DON'T CARE (SET TO MODEQ OUTPUT) 

OUT COI1I1AND , 
"VI A,OFFH iTURN OFF DATA STROBE 
OUT DATAPORT i 
ENDIF JSTOP CONDITIONAL ASSEI1BLY FOR CENTLIST 

IF USERLST ,INSERT CUSTOM LIST DEVICE INITIALIZATION IN THIS AREA 

ENDIF 

JI1P GOCPI1 JINITIALIZE AND 60 TO CPII1 

WBODT: JSIMPLEST CASE IS TO READ THE DISK UNTIL ALL SECTORS LOADED 
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DAD9 3EFF IIVI A,OFFH 
DADB 32C9DA STA BOOT FLAG jTELL THAT WE ARE WARII 

DADE 3100C4 LXI SP,CCP JSET UP STACK BELOW CP/II 
DAEI OEOO IIVI C,O jSELECT DISK 0 
DAE3 CD06FB CALL CSELDSK 
DAE6 CD03FB CALL CHOIIE JGO TO TRACK 00 

DAE9 062C IIVI B,NSECTS iB COUNTS I OF SECTORS TO LOAD 
DAEB OEOO IIVI C,O jC HAS THE CURRENT TRACK NUIIBER 
DAED 1602 MVI D,2 jD 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 WARII START 

DAEF 2100C4 LXI H,CCP jBASE OF CP/M (INITIAL LOAD POINT) 
LOADI: JLOAD ONE IIORE SECTOR 

DAF2 C5 PUSH B jSAVE SECTOR COUNT, CURRENT TRACK 
DAF3 D5 PUSH D jSAVE NEXT SECTOR TO READ 
DAF4 E5 PUSH H jSAVE DIIA ADDRESS 
DAF5 4A IIOV C,D j6ET SECTOR ADDRESS TO REGISTER C 
DAF6 CDOCFS CALL CSETSEC jCONTROLLER SET SECTOR ADDRESS FROII RESISTER C 
DAF9 Cl POP B jRECALL DIIA ADDRESS TO B,C 
DAFA C5 PUSH B jREPLACE ON STACK FOR LATER RECALL 
DAFB CDOFF8 CALL CSHDIIA JSET DIIA ADDRESS FROII B,C 

DRIVE SET TO 0, TRACK SET, SECTOR SET, DIIA ADDRESS SET 
DAFE CD12FB CALL DISKREAD jDIRECT DISK READ OF ONE SECTOR 
DB01 87 ORA A jANY ERRORS? 
DB02 C2D9DA JNZ WBOOT jRETRY THE ENTIRE BOOT IF AN ERROR OCCURS 

NO ERROR, IIOVE TO NEXT SECTOR 
DB05 EI POP H jRECALL DIIA ADDRESS 
DBObdlBOOO LXI D,12S jDIIA=DIIA+128 
DB09 19 DAD D jNEW DIIA ADDRESS IS IN H,L 
DBOA DI POP D jRECALL SECTOR ADDRESS 
DBOB Cl POP B jRECALL NUIIBER OF SECTORS REIIAININS 

JAND CURRENT TRK 
DBOC 05 DCR B jSECTORS=SECTORS-I 
DBOD CA26DB JZ SOCPII jTRANSFER TO CP/II IF ALL HAVE BEEN LOADED 

MORE SECTORS REIIAIN TO LOAD, CHECK FOR TRACK CHANGE 
DBI0 14 INR D 
OBI 1 7r. MOV A,D jsECTOR=27?, IF 50, CHANGE TRACKS 
DB12 FEtB CPI 27 
DBI4 DAF2DA JC LOADI jCARRY GENERATED IF sECTOR{27 

END OF CURRENT TRACK, SO TO NEXT TRACK 

NXTTRK: 
DBl7 1601 IIVI 0,1 JBESIN WITH FIRST SECTOR OF NElT TRACK 
DB19 OC INR C jTRACK=TRACK+I 

SAVE REGISTER STATE, AND ·CHAH6E TRACKS 
DBtA C5 PUSH B 
DBIB D5 PUSH D 
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DBIC E5 
DBID CD09FB 
DB20 El 
DB21 01 
OB22 Cl 
OB23 C3F2DA 

j 

60CPII: 
DB2b 3EC3 
DB2B 320000 
DB2B 2103DA 
DB2E 220100 

DB31 320500 
DB34 210bCC 
DB37 220600 

DB3A 018000 
DB3D CDOFFB 

D840 3AC9DA 
D843 FEOO 
DB45 C285DB 

PROIICHK: 
DB4B 2100FO 
DB4B 7E 
DB4C FEC3 
DB4E C2B5DB 
DB51 2C 
DB52 2C 
D853 2C 

_DB54 7E 
DB55 FEC3 
DB 57 C285DB 
DS5A rDb3DB 
DBSD CDOOFO 

DB60 C3B5DB 

PASE 010 

PUSH H 
CALL CSETTRK JTRACK ADDRESS SET FROII RESISTER C 
PDP H 
POP D 
POP B 
JPlP LDAD1 iFOR ANOTHER SECTOR 

• • a * t * * 
END OF LOAD OPERATION, SET PARAPIETERS AND 60 TO CP/II 

PlVI A,OC3H ;C3 IS A JPlP INSTRUCTION 
STA 0 jFOR J"P TO WBODT 
LXI H,BIIBOOT ;CBIOS IIBOOT ENTRY POINT 
SHLD 1 JSET ADDRESS FIELD FOR JIIP AT 0 

STA 5 JFOR JIIP TO BDOS 
LXI H,BDOS ;BDOS ENTRY POINT 
SHLD 6 ;ADDRESS FIELD OF JUIIP AT 5 TO BDOS 

LXI B,80H ;DEFAULT DHA ADDRESS IS 80H 
CALL CSETDIIA 

LDA BOOTFLAG 
CPI 0 JARE WE tOLD? 
JNZ GoteP JNO, liE ARE IIARII, SKIP INIT CYCLE 

iINIT THE IOPRO~ IN THE SYSTEII 
JBUT FIRST liE "UST CHECK IF THERE IS AN 110 PROII PRESENT, 
iAND PlOVE THE JU"P TABLE AS REQUIRED 

LXI 
Imv 
CPl 
JNZ 
INR 
INR 
INR 
IIOV 
CPI 
JNZ 
CALL 
CALL 

JIIP 

H,IOPRO" 
A," 
OC3H 
60ttP 
L 
L 
L 
A,II 
OC3H 
60CCP 
PlOVECTORS 
10PROII 

SOCCP 

*": 
lIS THE BYTE A JIIP? 
i NO ! 
i"AYBE 

;NO! 
JYES 
;III6HT AS WELL SI6NON IIHILE liE ARE HERE 
j ITHIS IS TAKEN CARE OF ELSEIIHERE IF 
iTHERE IS NO 10PROPl) 

IIOVECTORS: 
t •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• • CHECKS PRO II FOR JUMP VECTOR ADDRESS AND IIOVES THEil 
• TO BIOS IF NON-ZERO 
• 
t ••••• ttt •••••• l."""""""""""""""""'". 
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DBb3 1107FO LXI D,IOPROII + 7H JADDR OF NEN TABLE 
DBbb 2107DA LXI ",BIOS + 7H JNHERE THIS BIOS NANTS IT 
DBb9 lA AGAIN: LDAX D 
DBM FEOO CPI 0 jiS THE HI BYTE O? (IF IT IS, IT CANNOT 
DBbC CA78DB JZ SKIP IT jYES BE A REAL ADDRESS) 
DBbF lA LDAX D iNO, "OVE 2 BYTES 
DB70 77 tlOV II,A 
0871 13 INX D 
DB72 23 INX H 
DB73 lA LDAX D 
DB74 77 1I0V II,A 
DB75 C37ADB JI1P SKIP2 j"OVE POINTERS TO NEXT INSTRUCTION 
DB7B 23 SKIPIT: INX H 
DBH 13 
DB7A 23 
DB7B 23 
DB7C 13 
DB7D 13 
DB7E 7B 
DB7F FE30 
DB81 DAb9DB 
D884 C9 

DBB5 3A0400 
DBBB 4F 
DBB9 C300C4 

DBBC CD3EDC 
USBF CDIEFB 
D892 C2AbDS . 

D895 11EbDB 
D898 CD42DD 

D89B CD09DA 
DB9E FE03 
D8AO CAD9DA 
DBA3 C3BCDB 

DBAb 3E15 
DBAB C3BODB 

SKIP2: 

NEXT: 

60CCP: 

j 

j 

NRITE 

WRTOK 

INX D 
INX H 
INX H 
INX D 
INX D 
tiDY A,E 
CPI 30H 
JC AGAIN 
RET 

EI 
LDA CPtlDRIVE 
KOV C,A 
JIIP CCP 

;NHERE ARE NE? 

;NOT DONE YET - LOOP AGAIN 
jFINISHED - EXIT 

jENABLE THE INTERRUPT SYSTEII 
jCPIt BOOT DRIVE 
;SEND TO THE CCP 
JGO TO CP/II FOR FURTHER PROCESSING 

* * 
ERROR CHECKING READ AND WRITE RTMS FOR 
tliCROIIATION CBIOS 

AUGUST 1,197B 

CALL SETUP 
CALL NRITEPROTECT 
JNZ IiRTOK 

LXI D,PROTIIES 
CALL PRINT 

CALL CONINl 
CPI 3 
JZ WBOOT 
JIIP WRITE 

jSELECT DISK, STEP TO CORRECT TRACK 
JSETS Z IF DRIVE IS PROTECTED 
jIF ENABLED, CONTINUE 

jWRITE PROTECT !IE SASE 
jPRINT IT 

JWAIT FOR A CHAR l UNLOAD HEAD 
jCONTROL C? 
JREBOOT IF SO, OTHERWISE 
jlOOP UNTIL NOT PROTECTED 

A,DISKIiRITE AND OF~H jLON ADDRESS OF WRITE ROUTINE IN PRO" 
READIiRITE 
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DMB CD3EDC 
DBAE 3E12 

DBBO 32BCDB 
DBB3 AF 
DBB4 3220FC 
DBB7 3221FC 

DBBA F3 
DBBB CD12FB 

DBBE FB 
DBBF 3EOO 
DBCt CB 

DBC2 DACFDB 
DBC!) 2121FC 
DBCB 34 
DBC9 7E 
DBCA EbOF 
DBCC C2BADB 

DBCF 2120FC 
DBD234 
DBD3 7E 
DBD4 FEOA 
DBDb 3EOl 
DBDB C8 

DBD9 CD03FS 
DBDC3A4200 
DBDF 4F 
DBEO CD09FB 
DBE3 C3BADB 

DBEb ODOAOA5052 
DBFB 2041204E4F 
DCI0 20414E4420 
DC20 0~AOA2B4F 

DC3E 3AODFC 
DC41 4F 
DC42 3A05FC 
DC45 B9 

READ 
CALL SETUP jSELECT DRIVE, STEP TO CORRECT TRACK 
11'11 A,D1SKREAD AND OFFH jlOM ADDRESS OF READ ROUTINE IN PROM 

READIiRITE 
STA RIi+1 j5TORE ADDRESS IN CALL INSTRUCTION 
XRA A 
STA TRY1 JZERO OUT ERROR COUNTERS 
STA RETRYCOUNT 

RETRY: 
01 

Rli CALL DISKREAD jREAD OR WRITE SECTOR 
JSETS Z ON SUCCESSFUL READ 
JSETS C ON TRACK ERROR 

EI 
"VI A,O 
RZ jSUCCES5FUL READ. RETURN 

jREAD OR WRITE ERROR HANDLERS 
JC TRACKERROR jREAD AND WRITE SET C ON TRACK ERROR 
LXI H,RETRYCOUNT 
INR " jINCREIIENT RETRYCOUNT 
!lDV A," 
ANI OFH j16 TRIES 
JNZ RETRY jIF "ORE THAN 16 RETRIES, TRY RESEEKINS 

TRACK ERROR 
LXI H,TRYI 
INR 1'1 jINCREKENT NO OF TRACK ERRORS 
"0'1 A," 
CPI 10 jALlOW ONLY 10 TRACK ERRORS 
"VI A,I jCP/1I CONVENTION FOR PERI!ANENT ERROR 
RZ jIF )10, RETURN A FAILURE 

CALL CHOIIE jELSE, HOllE THE HEAD 
LDA TRACKI 
"0'1 C,A 
CALL CSETTRK jRESEEK TO CORRECT TRACK 
J!lP RETRY 

PROTIIES: 
DB CR,LF,LF,'PROTECTED - INSERT' 
DB ' A NON-PROTECTED DISK' 
DB ' AND TYPE RETURN' 
DB CR,LF,LF,'(OR TYPE CTl C TO ABORT)' ,CR,LF,'S' 

j 

l------------------------------------------------------------------
SETUP: / 
t---~--------------------------------------------------------------
;SELECTS REQUESTED DRIVE IF IT IS NOT ALREADY SELECTED 
;STEPS TO REQUESTED TRACK 
;SETS UP CONTROLLER TO TRANSFER DATA TO/FROt! PROPER SIDE OF DISK 

LDA 
110V 
LDA 
CliP 

NXTDISK. 
C,A 
PRESDSK 
C 

;6ET NEXT DISK NO. 

;SET PRES DSK. 
jEQUAL? 
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DC46 C40bFB CNZ CSELDSK JIF NO, SELECT NEXT DISK 

DC49 3A4200 
DC4C 4F 
DC4D 3A04FC 
DCSO B9 
DCSl C409FB 

DCS4 3A4DOO 
DCS7 OF 
DCSB 3F 
DCS9 3A03FC 
DCSC 17 
DCSD OF 
DCSE 3203FC 
DC61 C9 

DCb2 210000 
DCbS 79 
DCbb FE04 
DCbB DO. 

DCb9 320DFC 

DCbC 78 
DCbD 1F 
DCbE D480DC 

j ••••••••••••••••••••••• t ••••••••• 
jFIX FOR BUS IN C.I PROI'I 
JIF YOUR DOUBLER HAS ANY PROI'I VERSION OTHER THAN C.I, YOU DON'T NEED THIS 

LDA RDSTAT ;SET DRIVE STATUS 
ANI 20H j HEAD LOADED? 
CNI CSELDSK JIF NO, CALL CSELDSK TO LOAD HEAD 

j j(C RES ALREADY HAS PROPER DISK NUMBER) 
iEND OF FIX FOR BU6 IN C.I PROI'I 
jtt •• t •• t •• ttt •••••• tt.tttt ••••••• 

LDA TRACK I 
I'IOV C,A 
LDA TRACK 
CI'IP C 
CNZ CSETTRK 

LDA SIDE 
RRC 
CI'IC 
LDA CTRBYTE 
RAL 
RRC 
STA CTRBYTE 
RET 

t • • 

j6ET REQUESTED TRACK NUI'IBER 

JSET TRACK I WE'RE ON 
jARE WE ON ·REQUESTED TRACK? 
jIF NO, CALL CONTROLLER SETTRK ROUTINE 

JSIDE = 00 FOR SIDE 0 
jSHIFT SIDE BIT INTO CARRY 
jCOI'IPLEI'IENT CARRY 

jSHIFT CARRY INTO BIT 0, SET CARRY = BIT 7 
jROTATE IT BACK TO NORMAL 

• t 

110 DRIVERS FOR THE DISK FOLLOW 
FOR NOM, WE WIll SII'IPLY STORE THE PARAI'IETERS AWAY FOR USE 
IN THE READ AND WRITE SUBROUTINES 

.--------.-----------------------------:-----------------------------
~ELDSK: jSELECT,DISK SIVEN.BY RE6isTER C 
.------------..;-.;.~:-----------------------------------------------
JON ENTRY, BIT 0 OF RE6ISTER E CONTAINS THE DRIVE STATUS 
JBIT 0 IS 0 IF THE SELECTED DRIVE IS "OFF LINE" (NEVER BEEN SELECTED 
j SINCE LAST IIARI'I Boon 
JME MANT TO TEST THE DENSITY OF THE DISK IF IT IS OFF LINE 

LXI H,OOOOH jERROR RETURN CODE 
tlOV A,C 
CPI NDRIVES 
RNC 

STA NXTDISK 

jVALID DRIVE NUI'IBER? 
JNO CARRY IF 4,5, ••• 

jDOUBLER SCRATCH LOC. FOR NEXT DISKOP 

DISK NUI'IBER IS IN THE PROPER RANGE 

I'IOV A,E 
RAR 
CNe SETPARI'I 

j6ET DRIVE STATUS FOR EVALUATION 
j6ET BIT 0 - LOSIN STAT INTO CARRY 
jCARRY IS CLEAR IF DRIVE IS JUST BEINS 
jSELECTED FOR THE FIRST TII'IE 
jSELECT DESIRED DRIVE, lEST DENSITY 

COMPUTE PROPER DISK PARAMETER HEADER ADDRESS 
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j 
CAlCDPE 

DC71 3AODFC LDA NXTDISK JGET DISK, NHICH BACAME PRESENT AFTER SEL. 
DC74 6F MOV l,A jL=DISK NUMBER 0,1,2,3 
DC75 2bOO MVI H,O JHI6H ORDER ZERO 
DC77 29 DAD H jf2 
DC7B 29 DAD H j*4 
DC79 29 DAD H ifB 
DC7A 29 DAD H ;tlb (SIZE OF EACH HEADER) 
DC7B 1133DA LXI D,DPBASE 
DC7E 19 DAD D jHl=.DPBASE(DI5KNOtI6l 
DC7F C9 RET 

t------------------------------------------------------------------
SETPARII: JTEST DISK NHICH IS BEING SELECTED FOR THE FIRST TIllE 
t------------------------------------------------------------------

iON ENTRY, C REG CONTAINS DISK NUMBER TO BE SELECTED 

DC80 CDObFB CALL CSELDSK jSELECT DISK ROUTINE IN PROII 
DCB3 CD03F8 CALL CHOIIE JHOME THE DRIVE 
DC8l! OE02 IIVI C,2 jSTEP TO TRACK 2 
DC88 CD09F8 CALL CSETTRK jNHEN THE PROII STEPS FROII TRACKS 0 OR I 

JTO TRACK 2, IT TESTS THE DENSITY 
jDENSITY INFO IN DENBYTE IS NON VALID 

DCBB CD71DC CALL CALCDPE jCALCUlATE DISK PARAIIETER HEADER ADDRESS 
DCBE 0600 "VI B,O jFOR DAD 
OC90 70 "OV II,B iZERO OUT SECTOR TRANSLATE POINTER IN DPE 
DC91 23 INX H j (IF DISK IS SINGLE DENSITY, WE'LL REPLACE ITl 
DC92 70 !'IOV !'I,B 
DC93 3AOOFE LOA RDSTAT jCHECK FOR DOUBLE SIDED DISK 
DC96 E640 ANI 40H jIF BIT b IS LOW, DISK IS DOUBLE SIDED 
DC98 OEtE !'IV I C,DPB2-DPBO jOFFSET IN PARM TABLE FOR DOUBLE SIDED 
DC9A CA9FDC JZ DBLSIDD 

DC9D OEOO "VI C,O JNO OFFSET FOR SINGLE SIDED 
DBlS!DD 

DC9F 3A01FC LDA DENBYTE JMOW FIND DENSITY 
jFOR (C) PROII, DEMBYTE = 0 FOR SD, 10H FOR DO 
jFOR (Cl) PROM, DENBYTE = 0 FOR SD, 4 FOR DD 

DCA2 B7 ORA A jDENBYTE = O? 
DCA3 3EOF "VI A,DPB1-DPBO jOFFSET IN PARM TABLE FOR DOUBLE DENSITY 
DCA5 C2AFDC JNZ DSLDEN 

• jSINGlE DENSITY • 
DCAS AF XRA A iNO OFFSET FOR SIN6LE DENSITY 
DCA92B DCl H iPOINT BACK TO BE6INNING OF DP HEADER 

. DCAA 3673 /"VI M,TRANS AND OFFH jPUT IN LOW BYTE OF TRANSLATE TABLE POINTER 
DCAC 23 INX H 
DCAD 36DA "VI !'I,TRANS SHR B jPUT IN HI6H BYTE OF TRANSLATE TABLE POINTER 

DCAF Bl DBLDEN ADD C JADD OFFSET FOR I SIDES 
DCBO 324900 STA DENSIDE iSTORE IN SCRATCH FOR USE BY UTILITIES 
DCBI0E09 ~VI C,9 jINDEX INTO PAR~ HEADER TO OPB FIELD 
DCBS 09 DAD B jHL NOW CONTAINS ADDRESS OF DPB ENTRY OF HEADER 
DCB6 EB XCHG i SAVE IT I N DE 
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DCB7 4F 
DCBa 218DDA 
DCBB 09 
DCBC EB 

DCBD 73 
DCBE 23 
DCBF 72 
DCCO C9 

DCCl OEOO 

DCC3 79 
DCC4 324200 
DCC7 C9 

Dcca 69 
DCC9 60 
DCCA 23 
DeCB 7A 
DCCC 93 
DCCD C8 

orCE 28 
DCCF 79 
DCDO D61A 

KOV C,A ;KOVE DPB OFFSET TO C FOR DAD 
LXI H,DPBO iPOINT TO BEGINNING OF PARK BLOCKS 
DAD B iNOM HL POINT TO CORRECT PARK BLOCK 
XCHG iMOW DE POINT TO CORRECT PARM BLOCK 

iRESTORE ADDRESS OF DPB ENTRY OF HEADER TO HL 
KOV K,E jPUT LOW BYTE OF DPB ADDRESS INTO DP HEADER 
INX H 
KOV II,D jPUT HIGH BYTE OF DPB ADDRESS INTO DP HEADER 
RET 

; 
.------------------------------------------------------------------
HOllE: . jllOVE TO THE TRACK 00 POSITION OF CURRENT DRIVE 
i TRANSLATE THIS CALL INTO A 5ETTRK CALL WITH PARAIIETER 00 
t------------------------------------------------------------------

C,O 

SETTRK: ;5ET TRACK GIVEN BY REGISTER C 

SECTRAN: 

IIOV A,C 
STA TRACKl jJUST STORE TRACK NUMBER 
RET 

lttt'ltttttt""'t ••••••• ,.t,t't"'tt ••• tttt'tl'lt""'tt 
• • t • • t , • 
• tl'ttltttttt •••• ttt ••••• t •• tttt ••• tt ••• ,tt •• t,tttttt.It. 

jSECTOR TRANSLATE ROUTINE 
JTHIS ROUTINE HANDLES ONLY SINGLE BYTE SECTOR VALUES 
JAND SINGLE BYTE TRANSLATE TABLES 
JON ENTRY, B=O, C=LOGICAL SECTOR NUMBER, AND DE POINT TO 
i THE TRANSLATE TABLE 
JON EXIT, H=O AND L CONTAINS THE PHYSICAL SECTOR NUMBER 

jIF DE=OOOOH, DO NOT TRANSLATE. JUST PUT IIOVE BC INTO HL, 
INCREIIENT ITO REFERENCE TO S£CTOR 1, NOT OJ, AND RETURN 

iIF DE {> 0000, WE ASSUIIE THE DISK IS SINGLE DENSITY 
iNORMALIZE C TO THE RANGE OF (0 TO 25) (BY SUBTRACTING 26 IF 
j NECESSARY) 
jTRANSLATE WITH THE TABLE POINTED TO BY DE, AND, IF 26 WAS 
j SUBTRACTED, ADD IT BACK IN 
iRESULT IS RETURNED IN HL lIT'S IN THE RANGE <1 TO 52») 

liov l,C iKOVE BC (LOG SECT) TO HL (PHYS SECT) 
PlOV H,B jH IS NON ZERO (SINCE B WAS) 
INX H jINCREKENT FOR PHYSICAL SECTOR NUMBER 

I'IOV A,D 
ORA E jDE=OOOOH? 
RZ j I F YES, RETURN 

Del H JDECR HL BACK TO LOGICAL SECT I 
MOV A,e 
SUI 26 jSECTOR NUMBER < 26? 
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DCD2 DADBDC JC UNDER26 

DCD5 OblA !'IV 1 B,26 jIF NO, PUT 26 IN B (TO ADD IN LATER) 
DCD7 6F !!OV L,A jPUT (C)-26 IN L REG 

UNDER26 JNOM L IS IN RANGE OF 0-25 
DCDa 19 DAD D jINOEX INTO TRANSLATE TABLE 
DCD9 7E !!OV A,I'! JGET PHYSICAL SECTOR NUI'IBER FROI'! TABLE 
DCDA 80 ADD B JADD OFFSET FOR SIDE 1 
DCDB 2600 !!VI H,O 
DCDD 6F !!OV L,A jPUT BACK IN L REG 
DCDE C9 RET 

t-------------------------------------------------------------------
SETSEC: j5ET SECTOR ROUTINE 
,---------------------------------------------------------------------

JDECIDES IF DISK IS SINGLE OR DOUBLE SIDED 
;NORI!ALIZES THE SECTOR NU!!BER (1-26 IN SO, 1-52 IN DD) 
jUPDATES 'SIDE 
jJUI'!PS TO CONTROLLER SET SECTOR ROUTINE 

DeDF 2116FC LXI H,DENI'IAP jPOINT TO DENSITY TABLE 
DCE2 3AODFC LDA NXTDISK j6ET DISK NUI'IBER 
DeE5 as ADD L jiNDEX INTO TABLE 
DCE6 6F !!OV L,A 
Dcn 7E !!OV A,I'! j6ET DENSITY BYTE 
DCE8 214000 LXI H,SIDE 
DCEB 3600 1'1 V I 1'1,0 jINITIALIZE SIDE TO (I 

DCED B7 ORA A jSINGLE DENSITY? 
DCEE 79 I'!OV A,C jl!OVE SECTOR NUI'IBER TO ACCUI'IULATOR 
DCEF CAF4DC JZ SDSECT 

j DOUBLE DENSITY 
DCF2 DblA SUI 26 jIF DOUBLE DENSITY, SECTOR J ( 53? 

DCF4 D61B SOSECT SUI 27 jIF SINGLE DENSITY, SECTOR I < 27? 
OCF6 FAFCDC JII SIDEO jIF YES, SIDE=O, USE SECTOR NUMBER IN C 

;SIDE 1 
OCF9 34 INR II jSET SIOE=1 
DC FA 3C INR A 
DCFB 4F I'IOV C,A JUSE SECTOR NUI'IBER IN ACCUMULATOR 

DeFC C30CFB SIDEO JIIP CSETSEC j60 TO CONTROLLER SET SECTOR ROUTINE 
j (SECTOR NUMBER IS IN C REG) 

.tl •••• t.iii.i.tiiii.i.i.tl ••••• ,i.'l,i,t' •• i.l ••• "i.tit 
l t 

• SIIIPLE 1/0 HANDLERS (IIUST BE FILLED IN BY USER) 

• • i ••••••••• tit.i"' •••••••••••••• , ••••••••••• '.t ••• lt.tl. 

i HARDWARE UART CONSOLE ROUTlNES 
OOOD = CR E!lU ODH jASCII (CR) 
OOOA = LF EIlU OAH j(LF> 
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DCFF 3AOAFE 
DD02 E602 
DD04 CS 
DD05 3EFF 
DD07 C9 

DDOS CDFFDC 
DDOB CAOSDD 
DDOE 3A02FE 
DDll E67F 
DDLl C9 

DD14 3AOAFE 
0017 E601 
D019 CA14DD 
DDIC 79 
DDID 3202FE 
DD20 C9 

DD21 3A0300 
DD24 EbCO 
DD26 CA3EDD 
DD29 17 
DD2A D214DD 
DD2D 17 
DDZE D23FDD 

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

ANI 2 
RZ 
!lVI A,OFFH 
RET 

t t • • * ; 
CONIN: ;CONSOLE CHARACTER INTO RESISTER A 

CALL CONSTAT 
JZ CONIN 
LOA UARTDATA 
ANI 7FH 
RET 

• t • • • • • 
; 
CONDUT: ;CONSOLE CHARACTER OUTPUT FROII RESISTER C 

lDA UARTSTAT 
ANI 01 
JZ CONOUT 
IIOV A,C 
STA UARTDATA 
RET 

; 
PASE 

t t • • • * * • 
; 
LIST: ;THIS ROUTINE II1PLEI!ENTS THE 110 BYTE FUNCTION FOR LST: DEVICES 
t============================================================================== 
* 110 BYTE FOR LIST DEVICE IS II1PLEI!ENTED AS FOLLONS: 
• "TTY· = IIULTLIST (1111 I1ULTl 110 BOARD SERIAL PORTI1) 
t ·CRT" = CON OUT (III! DOUBLER SERIAL PORT) 
t "LPT" = CENTLIST (CENTRONICS 703/779 TYPE LIST DEVICE) 
• "ULl" = OPTIONAL DRIVER SELECTED BY USER 
t=======================~====================================================== 

lIST1: 

IF NOT (SODBIO OR SSIIIO OR DPIO OR USERLST OR IIULTLIST OR CENTLI5T) 
RET ;THEN RETURN BECAUSE IT IS NOT SUPPORTED 
ENDIF 

IF (SODBIO OR 5SI110 OR DPIO OR USERLST DR IIULTLIST OR CENTUST! 
LDA IOBYTE ;6ET THE CURRENT 110 STATUS 
ANI OCOH 
JZ IIULTLST il1l1 IIULTI 110 BRD SERIAL PORT AS LIST 
RAl 
JNC 
RAL 
JNC 

CON OUT 

CENTLST 

IF 60DBIO 

;DOUBlER CONSOLE AS LIST 

iCENTRONICS PARALLEL PRINTER DRIVER 

iCONDITIONAL FOR THE 60DBOUT 1/0 BOARD FOLLOWS: 
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DD31 DB21 
DD33 EMI 
DD35 FEQ! 
DD37 C231DD 
DD3A 79 
DD3B D320 

DD3D C9 

MUlTlST 

DD3E C9. 

CENTLST 

AKWAIT 

IN 
ANI 
CPI 
JNZ 
MOV 
OUT 
ENDIF 

IF S5MIO 
IN 
ANI 
CPI 
JNZ 
ItOV 
CPI 
RZ 
OUT 
ENDIF 

PA6E 018 

21H 
41H 
1 
USH 
A,C 
20H 

2 
8tH 
80H 
USTl 
A,C 
OAH 

3 

;BIT 0 IS TRANSMITTER BUFFER EMPTY 
JBIT b IS -DATA SET READY FROM PRINTER 
JNOT READY YET 
jllST 6ETS CHARACTER IN C RE6. 
JDATA PORT 
JSTOP ASSEMBlIN6 FOR THE 60DBOUT ONLY 

jllST ROUTINE FOR SSM 2P+2S 1/0 BOARD 

jPRINTER READY AND TX READY 

jFOR AN AUTO IF DEVICE 

IF DPIO 
IN 01 

jlIST ROUTINE FOR DELTA PRODUCTS CPU BOARD WITH 8251 UART 
j6ET PRINTER STATUS 

ANI 81H 
CPI 81H 
JNZ USTl 
1t0V A,C . 
OUT 00 
ENDIF 

IF USERLST 
ENDIF 

RE-! 

jPRINTER READY AND TX READY 
;UART READY, DATA SET READY (BOTH) 
JNOT READY, WAIT TILL READY 

jPRINTER READY, OUTPUT DATA BYTE 
j STOP COND ITIONAL ASSEMBLY 

jAREA FOR USER DEFINED lIST ROUTINE 

jHEY WATCH OUT .. DON'T 6ET RID OF THIS·<RET) 

IF MUlTlI5T JBE6IN CONDITIONAL ASSEMBLY FOR MM 1/0 BOARD SERIAL OUT 

IN UARTlC 
ANI 8lH 
CPI 8tH 
JNZ MULTL5T 
MOV A,C 
OUT UART1D 
ENDIF 
RET 

IF CENTUST 
IRA A 
IN STATUS 
RAL 
RAL 
RAl 
JC CENTLST 
IN STATUS 
ANI SOH 
CPI SOH 

JSET STATUS 
jCHECK TO SEE IF TRANSMITTER BUFFER IS EMTPY-­
JAND IF DSR IS ACTIVE 
jWAIT TO SEND IT IF NOT •.. 
j6ET CHARACTER TO OUTPUT 
jSEND IT TO LIST DEVICE 
; STOP ASSEMBLI N6 FOR THE M I CROMA TI ON I/O BOARD 

jlIST ROUTINE FOR CENTRONICS 703/779 PRINTER 
jClEAR CARRY FlA6 
j6ET STATUS BYTE 

j 

jCHECK BIT 5:PRINTER BUSY??? 

j 

jCHECK BIT 7:/OBF??? (EMPTY=HI6HI 
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DD3F C9 

DD40 AF 

DM1 C9 

DD42 IA 
DDH FE24 
DD45 CS 

DD4b 4F 
DD47 CDOCDA 
DD4A 13 
DD4B C342DD 

DDSO = 

JNZ AKWAIT j 
1I0V A,C JGET CHARACTER FROII C REG. 
CPI OAH jPRINTER IS AUTO LINEFEED 
RZ 
ORI SOH jRESET DATA STROBE BIT FIRST ••• 
OUT DATAPORT JOUT TO PRINTER 
OUT PORTA JTHIS SETS THE IOBF FLAG OF STATUS PORT 
ANI 7FH j6ENERATE DATA STROBE:BIT 7 OF PORTO 
OUT DATAPORT 
ORI SOH 
OUT DATAPORT ; 
ENDIF JEND OF LIST ROUTINE FOR CENTRONICS 779 
RET 

EWDIF JEND OF LIST DRIVER BLOCK ••• lDO NOT REIIOVE.) 

• • l l 
j 

LISTST: jRETURN LIST STATUS (0 IF NOT READY, 1 IF READY) 

XRA A jO IS ALWAYS OK TO RETURN 
PUNCH: 
READER: RET 

PRINT: 
LDAX 
CPI 
RZ 

1I0V 
CALL 
INX 
JIIP 

j 

D 

'.' 
C,A 
CONOUTI 
D 
PRINT 

JGET NEXT BYTE TO PRINT 
jEND? 

jOUTPUT CHARACTER TO CONSOLE 
jPOINT TO NEXT CHARACTER 

i··l ••••• l •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

WARNING 

END OF CODE IIUST BE LESS THAN 

THE VALUE OF END CODE 

EHDCODE EUU BIOS + 3S0H 

.t ••••••••••• t •••••••• tt •• t ••••••••• t ••••••••••• tt ••• tttt 
• t 
t THE REMINDER OF THE CBIOS IS RESERVED UNINITIALlZED 
t DATA AREA, AND DOES NOr NEED TO BE A PART OF THE 
t SYSTEII IIEIIORY IIIA6E (THE SPACE IIUST BE AVAILABLE, 
t HOWEVER, BETWEEN "BE6DAT" AND "ENDDAT"). 
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t t 
tt •••••••••••••••••••••• tt ••••• t ••••••••••••••••••••••••• 

SCRATCH RAil AREA FOR BDOS USE 
j 

DD4E = BEGDAT EQU $ ;BE61NIN6 OF DATA AREA 
DD4E DIRBUF DS 128 jDIRECTORY ACCESS BUFFER 

j 
DDCE AlVO DS 31 jAlLOCATION VECTOR 0 
DDED CSVO DS 32 jCHECK VECTOR 0 

j 
DEOD AlVI DS 31 jALLOCATION VECTOR I 
DE2C CSVI DS 32 jCHECK VECTOR 1 

j 
DE4C ALV2 DS 31 jAllOCATION VECTOR 2 
DEbB CSV2 DS 32 jCHECK VECTOR 2 

j 

DEBB AlV3 DS 31 jAllOCATION VECTOR 3 
OEM CSV3 DS 32 jCHECK VECTOR 3 

j 
DECA = ENDDAT EQU S JEND OF DATA AREA 
Ol7C = DATSIZ EQU $-BE6DAT jSIZE OF DATA AREA 

i 
t-------------------------------------

DECA END 
DBb9 A6AIN DDCE AlVO DEOD AlVI DE4C AlV2 DEBB ALV3 
CCOb BDOS DD4E BE6DAT 9000 BIAS DAOO BIOS 0000 BOOT BASE 
DACA BOOT DAC9 BOOTFLA6 FCM BUFF DA03 BWBOOT DC71 CAlCDPE 
C400 CCP OOOOCENTLIST DD3F CENTLST FB03 CHOItE DA09 CONINI 
DDOB CONIN DAOC ~ONOUTI DDI4 CONOUT DCFF CONST DCFF CONSTAT 
FBOO CONTROllER 0004 PI'tDRIVE OOOD CR FBOb CSELDSK FBOF CSETDIIA 
FBOC CSETSEC FB09 CSETTRK DDED CSVO DE2C CSVI DEbB CSV2 
DEAA CSV3 FC03 CTRBYTE Fcn CURRDRIVE 017C DATSIZ DCAF DBlDEN 
DC9F DBlSIDD FCOI DENBYTE FClb DENMP 0049 DENSIDE DD4E DIRBUF 
F812 DISKREAD F815 DISKWRITE DABD DPBO DA9C DPBI DAAB DPB2 
DABA OPB3 DA33 DPBASE DA33 DPEO DA43 DPEI OA53 DPE2 
DA63 DPE3 0000 DPIO D080 ENDCODE DECA ENDDAT 0000 FALSE 
DBB5 SOCCP DB2b SOCPIt FFFF SODBIO DCCI HOllE 0003 IOBYTE 
FOOO IOPROII OOOA IF DD21 LIST DD31 LISH DD40 LISTST 
DAF2 lOADI DBb3 IIOVECTORS 0038 IISHE 0000 IIULTLI ST DD3E IIULTLST 
0004 NDRIVES DB7E NEXT 0000 NONE 002C NSECTS FCOD NHDlSK 
DB17 NUTRK FCOS PRESDSK DD42 PRINT F800 PROM DB48 PROI'1CHK 
DBEb PROTIIES DD41 PUNCH FE05 RDIIARK FEOO RDSTAT DBAB READ 
DD41 READER DBBO READWRITE FC21 RETRYCOUNT DBBA RETRY DBBB RW 
DCF4 SDSECT FCOA ,SECTOR DCCB SECTRAN DCb2 SElDSK FBtB SETDEN 
DCBO SETPARI'I DCDF SETSEC DCC3 SETTRK DC3E SETUP 0040 SIDE 
DCFC SIOEO DB7A SKIP2 DB7B SKIPIT 0000 SSI'IIO FClO STEPTIIIE 
FC04 TRACK 0042 TRACK! DBCF TRACKERROR OA73 TRANS FFFF TRUE 
FC20 TRY1 FE02 UARTDATA FEOA UARTSTAT DCDB UNDER26 0000 USERLST 
DAD9 WBOOT FEOI WRCLK FEOO WRCONT DB8C WRITE 
FBIE WRITEPROTECT ,DBAb WRTOK 
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jSPECIAL PROM FOR SIO SOARD ON IMSAI 

; 
; SYSTEM RAM EQUATES 
j 
j SYSTEM DISK LAYOUT EQUATES 
j 

OOSE = SI6NON HlU OSEH jLOCATION OF BOOTSTRAP MESSA6E 
0005 = SDOS EQU 5 

j 
0000 = WBOOT EgU 0000 
0000 = CRTS EgU OOH jeRT STATUS PORT 
0001 = CRT EgU 01H JCRT 1/0 PORT 
0002 = RDR EgU 02H jPAPER TAPE READER INPUT PORT 
0000 = RDRS EgU OOH jPAPER TAPE READER STATUS 
0010 = SIOBD EgU 10H jBASE PORT I OF SIO BOARD 
0013 = SIOS1 EQil SIOBDf3 jSTATUS PORT OF IMSAI SERIAL 110 BOARD TO INIT. 
0015 = SIOS2 EQU SlOBDf5 jSTATUS PORT OF TOTHER 
0018 = SIOC EQU SIOBDfB jCONTROL PORT FOR SIO BOARD (BOTH CHANNELS) 
0012 = TTY EQU SlOBDf2 jDIABLO PRINTER 1/0 PORT 
0013 = TTYS EgU SIOBDf3 jDIABLO STATUS PORT 
0014 = MODEM EgU SIOBDH j rmDEM JlO PORT 
0015 = MODEMS EgU 510BD+5 JMODE" STATUS PORT 

; 
i 110 STATUS BITS 

j 
; EQUATES FOR ASCII CHARACTERS 
j 

0001 = SOH EgU OlH 
0003 = CTRLC EgU 03H 
0008 = as EgU 08H 
0009 = TAB EgU 09H 
OOOA = LF EgU OAH 
ooor = FF EQU OCH 
OOOD = CR EIlU OOH 
OOIA = CTRLZ EQU lAH 
001B = ESC Egu IBH 
OOSF = UNDERLINE Egil 5FH 
007F = • RUB OUT EIlU 7FH 

FOOO .OR6 OFOOOH 

j ENTRY POINT TABLE 
j 

FOOO C3b6FO ENTAB JHP INITIO j COLD START. 
I 

F003 C30000 WBOTE JI1P WBOOT jCOI1E HERE TO INITIATE REBOOT (VIA LOC 0) 
F006 000000 DB 00,00,00 jJf1P CONSTAT 
F009 000000 DB 00,00,00 jJI1P CONIN 
FOOC 000000 DB 00,00,00 jJI1P CONOUT 
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FOOF C351FO JIIP LIST 
F012 C361FO JIIP PUNCH 
F015 C362FO JMP READER 
F018 000000 DB 00,00,00 jJIIP HO!'lE 
FOIB 000000 DB 00,00,00 jJIIP SELDSK 
FOlE 000000 DB 00,00,00 i JIIP SETTRK 
F021 000000 DB 00,00,00 iJI'IP SETSEC 
F024 000000 DB 00,00,00 iJIIP SETDIIA 
F027 000000 DB 00,00,00 iJI'IP READ 
F02A 000000 DB 00,00,00 jJ!'IP NRITE 
F02D C349FO JIIP LISTST 
F030 000000 DB 00,00,00 iJ!'IP SECTRAN 
F033 C3bbFO J!'IP INITIO iCBIOS 1/0 EXTERNAL INITIALIZATION ENTRY 
F03b C3b3FO J!'IP NHI jFOR RESTART 7: GIVE ERROR liES SAGE 
F039 = ENDTB: EQU $ iEND OF JUIIP VECTOR 

i 
i····························i ........................ 

PHYSICAL DEVICE ROUTINES 

i 
i TELETYPE INPUT 
j 
TTYIN: 

F039 CD44FO CALL TTYSTAT 
F03C CA39FO JZ TTYIN iNAIT FOR A CHAR TO BE AVAILABLE 
F03F DB12 IN TTY j INPUT IT 
F041 E67F ANI 7FH i RE!'IOVE PAR lTV 
F043 C9 RET 

; 
TTYSTAT: iUSED HERE AND IN CONSTAT ABOVE 

F044 DB13 IN TTYS JGET STATUS 
F046 £602 ANI 02H i I'IASK BIT 
F048 C9 RET iA IS NON-O IF CHAR AVAILABLE 

i 
; TI 810 PRINTER DRIVER 
j 

F049 DB13 LISTST: IN TTYS 
F04B EbBO ANI eOH 

. F04D CB RZ jBUSY 
F04E 3EFF !'IV I A,OFFH 
F050 Cit RET ; NOT BUSY 

LIST: 
F051 CD49FO CALL LlSTST 
F054 CA51FO / JZ LIST 
F057 DBn IN TTYS ; STATUS 
FOS9 OF RRC j TEST BIT ° 
F05A D2S1FO JNC LIST iWAIT TILL READY TO ACCEPT CHARACTER 
F05D 79 IIOV A,C 
FOSE D312 OUT TTY jOUTPUT THE CHARACTER 
FObO C9 RET 
FOb! C9 PUNCH: RET 
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FOb2 C9 READER: RET 

i 
; lllll.lllltl'llllllltl.l.lll.l ••• lllll.tllll.l.lli. 

j; STARTUP ~ RESTART STUFF 
i; 
;; 
;; 
i;RESTART 7 ROUTINE. PRESU"ABLY MEANS J~P TO NON-EXISTENT ~E~ORY 
;; TYPES 'CRASH" AND TOP OF STACK (PRESUMED TO BE PC) 
;; AND BYTE TOP OF STACK POINTS TO 
;; 

FOb3 C30000 N1M: JMP WBOOT; POP B ; 6ET PC OF CRASH tOR I1AYBE GARBAGE) 
LXI SP,100H JSET UP STACK BELOW 100H 

; PUSH B ; SAVE THAT PC 
; jTYPE "CRASH" 

lXI H,NXM"SG 
; CAll CONOMSG 
;jTYPE WHAT IS PROBABLY THE PC OF THE PROBLEM 

POP H ;6ET WHAT WAS ON STACK AT ENTRY TO NXM 
MOV A,H JHI ORDER BYTE 
CAll HOUT ;HEl OUTPUT A 
MOV A,L jLO ORDER BYTE 

; CALL HOUT 
jjTYPE BYTE TOP OF STACK-1 POINTS TO: THIS MIGHT BE THE INSTRUCTION 

jTHAT CAUSED CRASH (RST-7, ETC) 
MVI C,' , 
CALL CON OUT jTYPE A SPACE 
DCl H jPOINT ONE lESS 
KOV A,~ j 6ET BYTE 

i CALL HOUT jOUTPUT IT 
jjREBOOT THE SYSTE~, SA~E AS ANY WAR" RESTART 

J"P i1800T 
;; 
ii 

-, ;; OUT OF LI NE STUFF FOR NX~ 
ii 
;iTYPE KESSAGE HL POINTS TO ON CONSOLE. TER"INATED BY 0 BYTE 
JCONO"S6: 

;; 

KOV 
ORA 
RZ 
~OV 

,.--CALL 
INX 
J~P 

;6ET A CHAR OF ~ESSAGE 
; SET FLAGS 

i DONE IF 0 BYTE 
C,A iTO C-REG FOR CONOUT 
CONOUT iOUTPUT IT ON CONSOLE 
H j POINT NElT CHARACTER 
CONO~SG iKEEP OUTPUTTING TO END 

jjHE1 OUTPUT (A) TO CONSOLE 
iHOUT: PUSH PSW 

RRC 
RRC 
RRC 



RRC 
CALL 

i POP 
iHOUTNIBL: 

PAGE 004 

HOUTNIBL 
PSI! 

ANI 
CPI 
JII 

OFH jllASK 4 BITS 
10 ;15 IT A OR BIGSER 
HNBLl ; IF NO 

i ADI 
jHNBL1: ADI 

1I0Y 
JIIP 

'A'-'O'-10 JYES, ADD DIFFERENCE BETWEEN ASCII A AND 9+1 
'0' jCONYERT IT TO ASCII CHARACTER 
C,A iTO C RESISTER FOR CONOUT 
CONOUT jPRINT IT AND RETRURN 

j; 

;; 
;; 
j; COLD BOOT INITIALIZATION 
; ; 
jCOLDBOOT: 
;; 
ii jINITIALIZE IOBYT FROII SWITCHES 
jj 

IN 
CPI 
JNZ 

i IIVI 
jCOLDBTl:STA 

IIVI 
JIIP 

; ; 
; ; 
iSOCPI'I: 

OFFH 
OFFH 
COLDBH 
A,PORTFF 
IOBYT 
D,OFFH 
SOCP" 

jDEFAULT IOBYTE IF NO PORT FF 

iCOLD START FLAS -
iSO COIIPLETE INITIALIZATION 

;; . 

j;"JIIP NXII" FOR RESTART 7 (DDT WILL CHANSE IF USED). THIS IS ACCE~ED AFTER 
Ii A- JIIP INTO NON-EXISTENT IIEIIORY, ALSQ BY WRITE PROTECT VIOLATION ON RAII-4A 
i i IF WIRED DIRECT TO "INT" LINE BY USER. AN IIISAI EXTENSION OF BIOS FUNCTIONS.; 

LXI H,NXII 
STA 038H 
SHLD 038H+l 

; ; 
j iSET USER EXIT INSTRUCTION TO NOPS FOLLOWED BY A RET 
;; 

;; 

.. ,-
;; 

LXI H,O JTIIO NOPS 
SHLD USEREXIT 
"VI H,OC9H jA NOP AND A RET 
SHLD USEREXIT+2-

tlOY 
ORA 

/' -jz 

A,D 
A 
IIBOOT9 jiF IIARII RESTART 

j jCOLD START ONLY: 
;; 
; ; SIGN-ON IIESSASE 
j LXI H,IIESSAGE jllESSAGE TEXT IS IN BOOT RECORD 
jIlSLOOP: IIOY C,K 

CALL CONOUT JUSE CHAR TYPING ROUTINE IN BIOS 
H 
A,tI 



FOb6 2191FO 
F069 7E 
F06A 0313 
F06C 0315 
FObE 23 
FObF 7E 
F070 B7 
F071 C2bAFO 
F074 AF 
F075 0318 

F077 OE09 
F079 115EOO 
F07C C00500 
F07F 0E09 
FOBI 119bFO 
FOB4 CD0500 

FOB7 C9 

; ; 
;; 

PAGE 005 

ORA A 
JNZ ItSLOOP 

INITIO: jSUBROUTINE TO INITIALIZE 110 PORTS 

iltVI A,PORTFF 
iSTA 10BYT 

j 

j INITIALIZE BOTH CHANNELS OF IltSAI SERIAL INTERFACE BOARD 
j 

jlF SID HAS JUST BEEN RESET, IT EXPECTS A ""ODE" THEN A " COltltANO " , 
JBUT IF IT HASN'T BEEN RESET (WAR" START), IT IS NOT EXPECTING A ""OOE", 
;SO WE SEND IT A DU""Y THAT LEAVES IT EXPECTING A CO"ltAND REGARDLESS, 
JTHEN A RESET COHltAND (40H), THEN DESIRED nODE AND COltltAND. 

LXI H,SIOSTRING 
nov A,It 

SIOLUP: OUT 51051 
OUT S1OS2 
INX H 
1t0V A,1t 
ORA A 
JNZ SIOLUP 
IRA A iTURN OFF INTERUPTS AND 
OUT SIOC j, •• CARRIER DETECT,BOTH CHANNELS 

j 

iSIGNON ItESSAGE 
HVI C,9 
LXI D,S16NON 
CALL BOOS 
ltV I C,9 
LXI D,ltESSA6E 
CALL BOOS 

RET 

; 
. FOBS ODOA435241NXltltSG: DB ODH,OAH,'CRASH ',0 JTEXT USED BY "Nllt" ROUTINE. 

; 
; BYTES TO SEND TO 510 STATUS PORTS 
i 

F091 AE405A1700SIOSTRING: DB OAEH, 40H,05AH, 17H,0 
.~. 

HEgSA6E: 
F096 OAOD285749 DB 
FOAB 4630303029 DB 

FOB3 

; 
ENDIOPROIt: 

END 

OAH,ODH,' (NITH IOPROIt IN AT ' 
'FOOO)' ,OAH,ODH,24H 
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0005 BOOS 0008 BS OOOD CR 0000 CRTS 0001 CRT 
0003 CTRLC OOIA CTRLZ FOB3 END lOP ROil F039 ENDTB FOOO ENTAB 
OOIB ESC OOOC FF F066 INITIO OOOA IF F051 LIST 
F049 LISTST F096 I1ESSA6E 0014 110DEI1 0015 1'I0DEI'IS F063 NXI'I 
FOSS NXI'IMS6 FObl PUNCH 0002 RDR 0000 RDRS FOb2 READER 
007F RUBOUT 005E SIGNON 0010 SIOBD 0018 SIOC F06A SIOLUP 
0013 51051 0015 51OS2 F091 SIOSTRIN6 0001 SOH 0009 TAB 
0012 TTY F039 TTYIN 0013 TTY5 F044 TTYSTAT 005F UNDERLINE 
0000 W800T F003 IIBOTE 
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0000 

0038 = 

F800 = 
FCOO = 
FE02 = 
FEOA = 

9000 = 
ee06 = 
C400 = 
C380 = 
DAOO = 

FB03 = 
F809 = 
F80C = 
F80F = 
FB12, = 
rC03 = 
FC04 = 
FeM = 
FCOB = 
FeOF = 
FCI0 = 
0000 = 
OOOA =. 

0000 3180£3 
0003 CD03F8 
0006 2100C3 
0009 220BFC 
OO()C OEOO 
OOOE 79 
OOOF FEtA 
0011 CA2EOO 
001-4118000 
0017 2AOBFC 

DRS 

BOOTSTRAP PROGRAI'I FOR I'IICROI'IATION 

REYISED FOR CAVRO STD SYSTEK OCT 81 
VERSION 2 REY 2 OCT .11, 1981 

OOOOH 

EQUATES FOR CP/K LOCATIONS 
I'ISIZE DETERMINES THE LOCATION IN "EI'IORY WHERE THE BOOTSTRAP LOADS 
THE CP/K OPERATING SYSTEI'I. 

; 
I'tSIZE Elm 56 JSET FOR A 48K SYSTEI'I, CHAN6E WHEN SYSTEI'I 

j SIZE CHANSES. 

CONTROUER E9U OFBOOH 
BUFF EDU CONTROlLER+400H 
UARTDATA EDU CONTROLLER+602H 
UARTSTAT £DU eONTROLLER+60AH 

j ==») DO NOT SUBSTITUTE BOTH 20 (TNENTY) ON NEXT LINE !!! 
CBASE EgU t~IZE-20)*1024 ;BIAS FOR SYSTEI'IS lARGER THAN 20K 
BDOS EgU CBASEt3C06H 
CCP EgU CBASEt3400H jBASE OF CONSOLE COI'tKAND PROCESSOR, 16K 
CCP" EDU CCP-128 jSTART OF LOAD TO SKIP BOOT 
COLD BOOT EgU CBASE+4AOOH ;COLD START BOOT 

j EQUATES FOR RESERVED RO" LOCATIONS 
HOKE EDU CONTROLlER+3 
SETTRK EDU CONTROLLER+9 JSH TRACK 
SHSEC EDU CONTROLLER+OCH JSET SECTOR NUMBER 
SETDKA EQU CQNTROLLER+OFH JSET DKA FUNCTION 
READ EDU tmiTROLLER+12H jDISK READ 
CONTROlBVTE EDU BUFF+3 
TRACK EDU BUFF+4 
SECTOR E9U BUFF+~AH 

DI'IA EDU BUFF+OBH 
TNOSIDE EDU BUFF+OFH 
STEPTlKE E9U BUFF+I0H 
CR EGU ODH 
LF EDU OAH 

j 

BOOT: LXI SP,CCP" 
CALL HOI1E 
LXI H,CCPtI-80H 
SHlD I»tA 

RDTRK: "VI C,O 
RDSEC: "OY A,C 

CPI 26 
JZ NXTTRK 
LXI D,128 
lHlD DIIA 
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OOlA 19 DAD D 
001B OC INR C 
OOIC COOCFS CALL SET SEC 
OOIF C5 PUSH B 
0020 220BFC SHLD DI'IA 
0023 F3 RELP 01 
0024 C012FS CALL READ 

EI jCOI'IENTED OUT 
0027 C20000 JHZ BOOT 
002A Cl POP B 
002B C30EOO J!lP ROSEC 
002E 3A04FC NXTTRK LDA TRACK 
0031 B7 ORA A 
0032 C23000 JNZ INIT 
0035 OEO! !lVI C,l 
0037 CD09F8 CALL SETTRK 
OOlA C30COO J/'IP RDTRK 
003D 210AFE INIT LXI H,UARTSTAT jHARDWARE UART INITIALIZATION ROUTINES 
0040 360E /'IV I I'I,OEH j USED FOR THE 8251 UART 
0042 00 NOP 
0043 00 NOP 
0044 3640 "VI 1'I,40H THE NOP INSTRUCTIONS ARE NEEDED 
0046 00 NOP 
0047 00 NOP 
0048 3bEE I'IVI I'I,OEEH ONLY IF USING A 4 !'1HZ CPU THAT PUTS 
004A 00 NOP 
004B 00 NOP 
004C 3b05 !'IV I /'1,5 j A 2"HZ CLOCK ON PIN 49 ON THE BUS 
004E 3E05 !'IV I A,5 
0050 3210FC STA STEPTI/'IE jSTEPTll'IE FOR SHUGART DRIVES 
0053 OE09 /'IV I C,9 
0055 115EOO LXI D,SI6NON 
0058 CDObCC CALL BOOS 
005B C300DA J!'IP COLDBOOT 

005E ORS 5EH 

005E ODOA .' SISNON DB CR,LF 
OObO 35 DB I'ISIZEIl0+30H 
OObl 36 OB I'ISIZE 1'100 10 + 30H 
0062 4B2043502F DB 'K CP//'I - I'IICROI'IATION VER 2.2$' 

CCOb BOOS 0000 BOOT FCOO BUFF 9000 CBASE C400 CCP 
C380 CCPi! OAOO COLD BOOT FC03 CONTROL BYTE FBOO CONTROLLER 
0000 CR FeOB OI'lA FB03 HO/'IE 00311 INIT OOOA LF 
0038 HSIZE 002E NXTTRK OOOE ROSEC OOOC ROTRK FB12 READ 
0023 RELP FCOA SECTOR F80F SETOIIA FBOC SETSEC FB09 SETTRK 
005E SISNON FCIO STEPTII'IE FC04 TRACK FCOF TiiOSIDE FE02 UARTDATA 
FEOA UARTSTAT 



FRE: 1210 PRN PASE 001 . 

i 
EEOO ORS IOPROK-200H 

j 

EEOO 5A32494F50DB 'Z210PROH VER 1.7 REV 2 JER 10/11/Bl' 

i 
EE24 43415b524FDB 
EE3F 434F505952DB 
EE52 43415b524FDB 
EEbE 3132333420D8 
EE7D 53554E4E59DB 

'CAVRO CP/H BASIC 110 SYSTE"' 
'COPYRIGHT (C) 197B,' 

FOOO = 
EBOO = 
F400 = 
005E = 

0001 = 

OOBI = 

'CAVRO SCIENTIFIC INSTRUKENTS' 
'1234 ELKO DRIVE' 
• SUNNYVALE, CA 940Bb' 

i 
i SYSTE" PARAHETER EQUATES 
i 
IOPRO" EDU 
VIO"EH EGU 
VIDEO EGU 
SIGNON EGU 

TUARTlO EQU 

PORTFF EDU 

OFOOOH 
OEBOOH 
IOPROfl+400H 
05EH 

81H 

iNHERE PRO" BASIC 110 SYSTE" JUHP VECTOR STARTS 

jlOCATION OF BOOTSTRAP "ESSASE 
iPERSCI = 0 TO SENERATE CODE FOR SHUSART ·DRIVES 
jTUARTIO = 1 TO 6ENERATE CODE FOR .TUART BOARD 
;TUARTIO = 0 TO 6ENERATE CODE FOR 2-S10 BOARD 

. ;PORT FF INPUT DEFAULT IS VIO OUT AND 
jTUARTA PARALLEL IN CHANNEL ON TUART 

FBOO = COLD BOOT EDU OFSOOH 

EXTERNAL ENTRY POINTS 

LONER RAH HEKORY ASSISNHENTS 

0000 = BOOT Eau 0 ;NHERE TO PUT J"P REBOOT 
0003 = IOBYT Elm 3 ;INTEl CO"PATIBLE 1/0 CONTROL BYTE· 
0004 = LOSDISK Eau 4 iNHERE CP/" STORES LOSSEN ON DISK NO. 
0005 = ENTRYJ"P EGU 5 iNHERE TO PUT J"P ENTRYPOINT 
0005 = BDOS EGU 5 

i 
i 110 PORT EGUATES 

• i 
0000 = CRTS Eau OOH jeRT STATUS PORT 
0001 = CRT EDU 01H JCRT lID PORT· 
0002 = RDR ,-rOU 02H jPAPER TAPE READER INPUT PORT 
0000 = RDRS .. EDU OOH jPAPER TAPE READER STATUS 
0020 = TUART EGU 20H j BASE PORT I OF TUART BOARD 
0020 = TUARTAS EGU TUART jTUART PORT A STATUS 
0021 = TUARTA E9U TUARTAS+l JTUART PORT A SERIAL DATA 
0022 = TUARTAC EGU TUARTA+l jTUART PORT A CO"KAND 
0023 = lUARUtK EGU. . TUARTAC+l jTUART PORT A INTERRUPT "ASK 
0030 = TUARTBS EOU TUART+I0H i TUART PORT B STAT US 
0031 = TUARTB EOU TUARTBS+l jTUART PORT B SERIAL DATA 
0032 = TUARTBe Eau TUARTB+l jTUART PORT B CO""AND 
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0033 = TUARTB!! EQU TUARTBC+l jTUART PORT B INTERRUPT !!ASK 
j 
j 1/0 STATUS BITS 
j 

0080 = TUARTBE HlU SOH jTUART BUFFER EIIPTY 
0040 = TUARTDA E9U 40H jTUART DATA AVAILABLE 

i 
i DISK SCRATCH AREA FOR DIGITAL SYSTEIIS CONTROLLER 
j 

0040 = SCRAT E9U 40H jSTART OF SCRATCH AREA 
0040 = TRACK E9U SCRAT jCURRENT TRACK ON DRIVE 0 
0041 = TRAKI E9U TRACK+1 jCURRENT TRACK ON DRIVE 1 
0042 = SECTOR E9U SCRAT+2 jCURRENTLY SELECTED SECTOR 
0043 = DllAAD EgU SCRAT+3 jCURRENT DIIA ADDRESS 
0045 = DISKNO E9U SCRAT+5 jCURRENT DISK NUMBER 
0046 = DUMMY EgU DISKNO+l jllUST BE ZERO FOR DOUBLE ADD 
0047 = ERRORS E9U DUMI'IY+l iERROR COUNTER 
0048 = FLAG E9U ERRORS+l jCOLD/WARII START FLAG 
0049 = LCHARI E9U FLAS+1 jlAST CONSOLE INPUT CHAR 
0049 = LCHARO EQU lCHARI jLAST CONSOLE OUTPUT CHAR 
004C = USEREXIT E9U 4CH jUSER EXIT INSTRUCTION FOR REALTIIIE 1/0 

j 
i SIGN ON IIESSAGE TYPED BY COLD START ROUTINE 
; 
jllESSASE E9U 5CH i/lESSASE IN COLD BOOT RECORD 

j 
j EQUATES FOR ASCII CHARACTERS 
j 

0001 = SOH EgU 01H 
0003 = CTRLC EQU 03H 
0008 = BS E9U OBH 
0009 = TAB EgU 09H • 
OOOA = LF EgU OAH 
OOOC = FF EQU OCH 
OOOD = Cil E9U ODH 
001A = CTRLZ Elm lAH 
001B = ESC EIW 1BH 
005F = UNDERLINE EQU SFH 
007F = RUBOUT Enu 7FH 

JLET US BEGIN 

FOOO ORS JORISIN OF THIS PROSRAI'I 
j 

j ENTRY POINT TABLE 
j 

FOOO C3AEFI ENTAB JI'IP INITIO jCOlD START. 
F003 C30000 IIBOTE JIIP WBOOT jCOI'IE HERE TO INITIATE REBOOT (VIA LOC 0) 
FOOb C339FO JIIP CONSTAT 
F009 C351FO JI'IP CONIN 
FOOC C37EFO JIIP CONOUT 
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FOOF C3BCFO 
FOt2 C39CFO 
FOtS C3ADFO 
FOtB 000000 
FOlB 000000 
FOtE 000000 
F02l 000000 
F024 000000 
F027 000000 
F02A 000000 
F02D C3tBFt 
F030 000000 
F033 C3AEFl 
F03b C30AF1 
F039 = 

F039 CD41FO 
F03C B7 
F03D CB 
F03E 3EFF 
F04& C9 

F041 31'10300 
F044 CDBCFO 
F047 CCFO 
F049 CEFO 
F04B F7FO 
F04D FCFO 

F04F AF 
F050 CR 

FOS1 31'10300 
F054 CDBCFO 
FOS7 CCFO 
F059 DBFO 
FOSB 01F1 
fOSD OEFl 

F05F FS 

PRN. PAGE 003 

JI'IP LIST 
JIIP PUNCH 
JIIP READER 
DB 00,00,00 JIIP HDI!E 
DB 00,00,00 JI!P SELDSK 
DB 00,00,00 JtlP SETTRK 
DB 00,00,00 JtlP SETSEC 
DB 00,00,00 JIIP SETDIIA 
DB 00,00,00 JtlP READ 
DB 00,00,00 JIIP WRITE 
JI!P LISTST 
DB 00,00,00 j JI!P SECT RAN 
JI!P INITIO jCIOPROI! 110 EXTERNAL INITIALIZATION ENTRY 
JI!P NXI! ;FOR RESTART 7: GIVE ERROR IIESSAGE 

ENDTB: EQU S JEND OF JUI'IP VECTOR 
j 
j ••••••••• ** ••••••• ttt •• ttttt.tJ**.**.* ••••• * •• 

LOGICAL DEVICE ROUTINES 
j 
jTHESE ROUTINES USE VARIOUS PHYSICAL DEVICES 
; DEPENDING ON THE CONTENTS OF IOBYT 

i 
; CONSOLE STATUS 
, , . 
CONSTAT: CAll CONS ;SETS STATUS OF SPECIFIC DEVICE 

ORA A 
RZ jlF NOT READY, RETURN 0 IN A 
IIVI A,OFFH jELSE RETURN FF 
RET 

, , 
CONS: LDA 10BYT JUSE BITS 1-0 TO DETERI1INE CONSOLE DEVICE 

CALL RLCDISPATCH 
DW TTYSTAT 
DW KEYBDS 
DII TUARTASTAT j2: TUART PORT A 
DII TUARTBSTAT ;3: TUPART PORT B 

, , 
jREADER STATUS FOR BATCH 110DE: NEVER A CHARACTER READY, 
iTHIS IS CAUSE PRESENCE OF A CHARACTER FREQUENTLY "EANS 
itASORT IIHAT YOU'RE DOINS', 
READERSTAT: 

IRA A 
RET 

; 
; CONSOL~ IN 
; ~.~r 

.cON"iN: LDA 

; 
CONIXIT: 

CALL 
DII 
DII 
DII 
DW 

IOBYT 
RLCDISPATCH 
TTYIN jO: TTY 
KEYBD il: KEYBOARD TUART A PARALLEL 
TUARTAIN j2: TUART A INPUT 
WARTBIN i.3: TU~RT B INPUT 

PUSH PSII 
jCONSOLE INPUT POST-PROCESSING 
jSAVE LAST INPUT CHAR 
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FObO 3A4900 LOA LCHARI j6ET PREVIOUS INPUT CHAR 
FOb3 FEOI CPI SOH j WAS IT A SOH? 
FObS C279FO JNZ CON III jlF NOT, SKIP CHECKS 
F06B FI POP PSII jRESTORE LAST INPUT CHAR 
FOb9 FE43 CPI 'C' ;IIAS IT A C? 
F06H CAOOFB Jl OFBOOH jIF SO 60 COLDBOOT CP/M 
FObE FE3B CPI '8' 
F070 CAOOA9 Jl OA900H jRETURN TO 48K CPt" 
Fon FE30 CPI '0' 
F07S CAOOB9 JZ 08900H jRETURN TO 40K CP/K 
F078 F5 PUSH PSII jOTHERIlISE, STICK CHAR BACK ON STACK 
F079 Fl CONIX1: POP PSII jRESTORE LAST INPUT CHAR 
F07A 324900 STA LCHARI jSAVE IT UNTIL NEXT TIKE 
F07D C9 RET 

; 
j CONSOLE OUT 
i 
jllUST PRESERVE HL FOR NXII AND BOOTSTRAP 

F07E 3A0300 CONOUT: LOA IOBYT 
FOBI CDBCFO CALL RLCDISPATCH j60 TO ONE OF FOLLOIlING ADDRESSES 
FOB4 CDFO DW HYOUT ;BI1S=0: USE TTY AS CONSOLE 
F080 F3FO OW CRT OUT ;t: CRT 
FOBS 24Ft 011 TUARTAOUT ;2: TUART'A OUTPUT 
FOSA 36Fl OW TUARTBOUT ;3: TUART B OUTPUT 

j 
j LIST OUT 
j 

F08C 3A0300 LIST: LOA IOBYT 
FOBF 07 RLC jBlTS 7-6 TO 2-1 
F090 07 RLC 
F091 CDBCFO CALL RLCDISPATCH 
F094 CDFO 011 HYOUT jO: TTY 
F09b F3FO 011 CRTOUT jl:CRT 
F098 24Fl 011 TUARTAOUT ;2~ LINE PRINTER 
F09A 47Ft OW PRINTER j3: TUARTAOUT PARALLEL 

; 
j PUNCH OUT 
j 

F09C 3A0300 PUNCH: LDA IOBYT JBITS 4-S TO 1-2 
F09F OF RRC 
FOAO OF RRC 
FOAl OF RRC 
FOA2 CDBDFO CALL DISPATCH 
FOA5 CDFO DW HYOUT jO: TTY 
FOA7 F3fO ON PUNO ;t: HI6H SPEED PUNCH 
FOA9 69Ft 011 ImDEIIOUT ;2: IIDOEII OUTPUT 
FOAB F3FO OW NULLO ;3: UNASSI6NED 

j 
j READER IN 
; 

FOAD 3A0300 READER: LDA IOHYT JBIlS 3-2 TO 2-1 
FOBO OF RRC 
FOBI CDBDFO CALL DISPATCH 
FOB4 ceFO DN TTYIN ;0: TTY 
FOBb 59FI DW RDRIN ;1: HISH SPEED 
FOBB 69Fl DW I'!ODEIIIN ;2: I'!ODEI1 INPUT 
FOSA 56Ft DW NUll I j3: UNASSIGNED 
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FOBC 07 
FOBD E606 
FOBF E3 
FOCO 05 
FOCt SF 
FOC2 1600 
FOC4 19 
FOCS 7E 
FOCb 23 
FOC7 6b 
FOCB bF 
FOC9 D1 
FOCA E3 
FOCB C9 

FOCC C9 

PRN PASE 005 

j 
jSUBROUTINE TO DISPATCH TO ONE OF 4 FOLLOWING ADDRESSES 
jDEPENDING ON IOBYT BITS CALLER HAS POSITIONED IN 
JEITS 2 AND 1 OF A. 
jRETURNS TO SUBROUTINE CALL PRIOR TO CALL TO DISPATCH. 
j 

RLCDISPATCH: RlC 
DISPATCH: ANI 06H jl1ASK BITS 

XTHL 
PUSH D 
tlOV E,A 
l'lVI D,O 
DAD D 
110V A,I'! 
INX H 
I1DV H,II 
1101,1 l,A 
POP D 
XTHl 
RET 

j 

jSAVE CALLER'S H, SET TABLE ADDRESS 
jU 

JSH UP FOR DAD 
JINDEX INTO TABlE 

jTABLE WORD TO HL . , .. 
jU 

jPUT ADDRESS OF ROUTINE, GET CALLER'S H 
;60 TO ROUTINE ! 

jff •••••••••••••••••••• * ••••••••••••••••• tt •• ttt, •• t •• 

PHYSICAL DEVICE ROUTINES 

ADDRESSED BY LOGICAL DEVICE ROUTINES ABOVE, 
TTY AND CRT I1AY ALSO HAVE EXTERNAL ENTRY POINTS 

j 

j TELETYPE INPUT 
j 

TTYIN: 

j 

TTYSTAT: 

IF 
CALL 
JZ 
IN 
ANI 
JI'IP 
ENDIF 

IF 
IN 
ANI 

....-ENDIF 
RET 

j 

NOT TUARTIO 
TTYSTAT 
TTYIN iNAIT FOR A CHAR TO BE AVAILABLE 
TTY jINPUT IT 
7FH jREI10VE PARITY 
CONIlIT jPOST-PROCESS CHAR 

jUSED HERE AND IN CONSTAT ABOVE 
NOT TUARTIO 
TTYS ;6ET STATUS 
02H jl1ASK BIT 

jA IS NON-O IF CHAR AVAILABLE 

j TELETYPE OUTPUT 

jCLOBBERS DE. BOOT DEPENDS ON PRESERVING HL 
jl'!UST PRESERVE HL FOR NXI1, BOOTSTRAP 
TTYOUT: 

IF NOT TUARTIO 
IN TTYS jSTATUS 
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FOCO C9 

FOCE F3. 
FOCF 3E04 
FOOt D323 
FOD3 DB20 
FOD5 E620 
FOD7 C9 
FODS 00 
fOD9 00 
FODA 00 
FODS F3 
FODe 3£04 
FODE D323 
FOEO 0820 

RRC j TEST BIT 0 
JNC TrYOUT ;NAIT TILL READY TO ACCEPT CHARACTER 
!!OV A,C 
OUT TTY jOUTPUT THE CHARACTER 
CPI CR 
RNZ JDONE EXCEPT CR 

jDELAY 100 !!SEC FOR CR, FOR SLON-RETURNING TER!!INALS 

TTYNT1: 

j 

LXI D,10500D 
ENDIF 

IF 
DCX 
ORA 
JP 
ENDIF 
RET 

NOT TUARTlO 
o 
o jDEPENDS ON A7=0 AT ENTRY TO ROUTINE 
TTYNT1 jLOOP TAKES 9.5 USEC PER COUNT 

j CRT INPUT .. 
" ;;!!ORE CONVENIENT CRT INPUT fOR LEAR-SIEGLER AD/!-3 
; LSCRTlN: 
j CALL CRTIN j6ET CHAR FRO!! REGULAR ROUTINE 
;;ISNORE BREAK KEY - ITS EASY TO FUMBLE AND HIT IT 
; JZ LSCRTIN 
;;CONVERT UNDERLINE (ARRON ON OLDER KEYBOARDS) TO RUBOUT 
;;50 IT ISN'T NECESSARY TO USE SHIFT KEY TO CORRECT ERRORS 
;;NOT DESIRABLE IF YOUR KEYBOARD HAS BACK ARRON. 

CPI " UNDERLINE 
. i JNi CONI lIT jPOST-PROCESS CHAR 
'j !!VI A, RUBOUT 

J!!P COMIIIT jPOST-PROCESS CHAR 
;; 
ji NOTE: IF TYPEIN6 AI TO THE " EDiTOR ERASES THE SCREEN ON YOUR AD"-3, 
; i OPEN IT UP AND SET THE 'CLEAR SCREEN' SWITCH TO 'DISABLE'. 
;; 
; ; 
j i CRT nUIPUT 
;; 

.' j j MUST PRESERVE Hl FOR BOOT, NX" 
jj CLOBBERS DE 
JCRT INPUT TUARTAIN PARALLEL 
; 
KEYBDS: 

DI 
!!VI A,04 
OUT 23H 

, .... Ht 20H 
ANI 20H. 
RET 
HOP 
NOP 
NOP 

KEYBD: 01 
ST: !!VI A,04 

OUT 23H 
IN 20H 
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FOE2 Eb20 ANI 20H 
FOE4 CADCFO JZ 51 
FOE7 DB23 IN 23H 
FOE9 DB24 IN 24H 
FOEB E67F ANI 7FH 
FOED C35FFO JltP tOMUlT 
FOFO 00 Nap 
Fon 00 NOP 
FOF2 00 Nap 

; ; 
;; 
~ 
CRTOU1: 

/tOV A,t 
tPI ODH jtR? 
JZ NEWLINE ;YES 

FOF3 tDOOF4 CALL VIDEO 
FOFb t9 RET 

ADD SPACE TO ftOVE DISPlAY OVER . , 
;NEIILINE:PUSH PSW 

_ CALL VIDEO 
/tV I A,20H ilDAD BLANKS 
CAll VIDEO 
CALL VIDEO 
CALL YIDEO 
CAll VIDEO 
POP PSW 
RET 

TUART 110 

UARTASTAT: ;TUART PORT A STATUS ROUTINE 
IF TUARTIO 

FOF7 DB20 IN TUARTAS ;6ET STATIJS 
FOF9 E640 ANI TUARTDA iDATA AVAILABLE? 
FOFB C9 RET 

ENDIF 
; 
TUARTBSTAT: jTUART PORT B STATUS ROUTINE 

IF TUARTlD 
FOFC D~O IN TUARTBS JSET STATUS 
FOFE E640 ANI TUARTDA JDATA AVAILABlE? 
FlOO t9 RET 

ENDIF 
i 
TUARTAIN: iTUART PORT A INPUT ROUTINE 

IF TUARTJO 
FlOt CDF7FO CAll TUARTASTAT JCHECK STATUS 
FI04 CAOIFt J2 TUARTAIN jLOOP Til CHAR READY 
Fl01 DB21 IN TUARTA jREAD MTA CHAR 
FI09 Eo1F ANI 7FH jSTRIP PARITY 
FIOB C3SFFO J"P CONIln JPOST PROCESS CHAR 

EHDIF 
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j 
TUARTBIN: jTUART PORT B INPUT ROUTINE 

IF TUARTIO 
FlOE CDFCFO CALL TUARTBSTAT jCHECK STATUS 
Fill CAOEFl JZ TUARTBIH jLOOP TIL CHAR READY 
FI14 D831 IN TUARTB jREAD DATA CHAR 
F116 E67F ANI 7FH jSTRIP PARITY BIT 
FilS C35FFO JI1P CONlXIT jPOST PROCESS CHAR 

ENDIF 

jTUART PORT A OUTPUT ROUTINE 

IF -TUARTIO 
LISTST: 
TUARTAST: 

FIIB D820 IN TUARTAS jCHECK STATUS 
FUD F6FB ORI OF8H iiS PRINTER BUSY? 
FllF 3C INR A 
F120 ca RZ JYES, 60 TEll'E" 
F121 3EFF !'IV I A,OFFH 
Fl23 C9 RET JNO 

TUARTAOUT: 
Fl24 CDIBFI CALL TUARTAST 
F127 CA24Fl J1 TUARTAOUT jlOOP UNTIL NOT BUSY 
F12A DB20 BUFCHK: IN TUARTAS 
F12C F67F ORI 07FH jCHECK IF BUFFER IS E"PTY 
F12E 3C INR A 
F12F C22AFl JNZ BUFCHK 
F132 79 !'IOV A,C jFETCH OUTPUT CHAR 
F133 D321 OUT TUARTA jliRITE CHAR 
F135 C9 RET JEXIT 

ENDIF 
j 
TUARTBOUT: jTUART PORT B OUTPUT 

IF TUARTIO 
F136 DB30 IN TUARTBS jCHECK STATUS 
F13S E6ao ANI TUARTBE jBUFFER E"PTY? 
F13A CA36Ft JZ TUARTBOUT jlOOP IF NOT 
F13D 79 4 1I0V A,C jFETCH OUTPUT CHAR 
F13E B7 ORA A j TEST PARITY 
F13F E244F 1 JPO TUARTBOI jSKIP IF PARITY ALREADY ODD 
FH2 FbBO ORI BOH jINSERT PARITY BIT 

TUARTBOl: 
F144 D331 OUT TUARTB jliRlTE CHAR 

• ENDIF 
FI46 C9 RET JEXlT 

PRINTER 

i 
F 147 ooooOo.oOOOPRINTER: DB 00,00,00,00,00,00,00,00,00,00,00,00,00,00 
F 155 C9 RET 
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FlSb 3EIA 
F158 C9 
F15b = 

j NUll DEVICE, FOR UNDEFINED DEVICES. 
j 

jFOR UNASSIGNED AND AND UNI"PlE"ENTED INPUT DEVICES, 
jHERE IS AN INFINITE SOURCE 'OF EOF'S: 
NULLI: "VI A,CTRlZ 

"RET 
NUllSTAT E9U NUllI iCHARACTER ALWAYS READY 
j 

JDON'T USE CRT FOR' UNASS INPUT DEVICES CAUSE IF THERE 
j IS NO CRT ON SYSTE" BUT INTERFACE BOARD IS PRESENT, 
; SYSTEI'I WIll HANG. 
; 
jFOR UNUASS AND UNI"P OUTPUT DEVICES, USE CRT. 
; IF NO CRT IS PRESENT, THIS IS AN INFINITE DATA SINK. 

FOF3 = NULLO E9U CRT OUT 

F1S9 CD64F1 
F1SC CAS9Fl 
F15F DB02 
F1bl E67F 
Flb3 C9 

F164 DBOO 
F166 E620 
Fl6S C9 

FOF3 = 

i 
i HISH SPEED READER DRIVER 
j 

RDRIN CAll RDRSTAT 

i 

JZ 
IN 
ANI 
RET 

RDRIN iWAIT FOR AVAILABLE CHARACTER 
RDR ;SH IT 
7FH iSTRIP PARITY 

RDRSTAT IN RDRS ;6ET STATUS 
ANI 20H ';"ASK BIT FOR RDR 
RET 

; 
; HERE IS WHERE TO PUT HI6H SPEED PUNCH DRIVER 
i 
PUNO EOU NULLO ;I'IEANWHILE, USE NULL DEVICE 
j 

; "ODEK' ·1 NPUT DRIVER 
j 

"ODE"IN: 

i 
"ODEIIST: 

; 

IF 
tALL 
JZ 
IN 
ANI 
RET 
ENDIF 

IF 
IN 
ANI 
RET 
ENDIF 

NOT TUARnq" 
1'I0DE"ST 
"ODEKIN jMAIT FOR A CHAR TO BE AVAILABLE 
"ODE" j6ET CHAR 
7FH ;REI'IOVE PARITY 

NOT TUARTIO 
"ODE"S ;6ET STATUS 
02H j"ASK BIT 

jA IS NON-ZERO IF CHAR AVAILABLE 

i 1I0DEIt OUTPUT DRIVER 
j 

I'\OD£IIOUT: 
IF NOT TUARTIO 
IN I'IODEI'I5 
RRC 
JNC I'IODEI'IOU1 

;S1ATUS 
iTES1 BIT 0 
; NAIT lIL READY 
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F169 C9 

FlbA Cl 
FibB 310001 
FlbE C5 

FlbF 21FDFI 
Fin CDBBFl 

FI7S El 
FI7b 7C 
FI77 CD9bFI 
FHA 7D 
Fi7B CD96F1 

F17E OE20 
FI80 CD7EFO 
Fl83 2B 
FIB4 7E 
FIBS CD96FI 

FIBB C30000 

FIBB 7E 
FlBC i7 
FIBD CB 
FISE 4F 
FIBF CD7EFO 
Fin 23 
F193 C38BFl 

Fl96 F5 
Fl97 OF 
FI98 OF 
F199 OF 

PRN PA6E 010 

I'IOV A,C 
OUT 1I0DEII jPUT THE CHAR 
ENDIF 
RET 

j 

j l •• la.l' •• " ••••••••••••• ,tt •• ' •• i •••• ittt •• ttttit. 

STARTUP! RESTART STUFF 

i 
j RESTART 7 ROUTINE. PRESUIIABLY I'IEANS JI'IP TO NON-EXISTENT "Ell DRY 

TYPES ·CRASH" AND TOP OF STACK (PRESUIIED TO BE PCI 
AND BYTE TOP OF STACK POINTS TO 

POP B i6ET PC OF CRASH (OR KAYBE 6ARBA6E) 
LXI 
PUSH 

jTYPE ·CRASH· 

SP,100HjSET UP STACK BElOIl 100H 
B jSAVE THAT PC 

LXI H,NXI'II'IS6 
CAll CONOl'l56 

iTYPE WHAT IS PROBABLY THE PC OF THE PROBlE" 
POP H i 6ET WHAT liAS ON STACK AT ENTRY TO NI'" 
I'IOV A,H JHI ORDER BYTE 
CALL HOUT JHEX OUTPUT A 
I'IOV A,l ilO ORDER BYTE 
CALL HOUT 

jTYPE BYTE TOP OF STACK-l POINTS TO: THIS "I6HT BE THE INSTRUCTION 
j THAT CAUSED CRASH (RST-7, ETC) 

"VI C," 
CAll CONOUT jTYPE A SPACE 
DCl H jPOINT ONE LESS 
"OV A," JGET BYTE 
CALL HOUT jOUTPUT IT 

jREBODT THE SYSTEI'I, SAI'IE AS ANY liAR" RESTART 
JI'IP IIBOOT 

i 
JOUT OF LINE STUFF FOR NXII 
j 

jTYPE IIESSA6E HL POINTS TO ON CONSOLE. TERIIINATED BY 0 BYTE 
CDNO"56: 

!'IOV A,It j6ET A CHAR OF I'IE55ASE 
ORA A iSH FLAGS 
RZ j DONE IF 0 BYTE 
MOV C,A JTO C-REG FOR CONOUT 
CALL CON OUT jOUTPUT IT ON CONSOLE 
INX H jPOINT NEXT CHARACTER 
JIIP CONOll5G jKEEP OUTPUTTING TO END 

; 
jHEX OUTPUT (AI TO CONSOLE 
HOUT: PUSH PSW 

RRC 
RRC 
RRC 
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F19A OF 
F19B CD9FFl 
Fl9E Fl 

FI9F EbOF 
FlAt FEOA 
FIA3 FAABFl 
FlAb Cb07 
FIAS Cb30 
FIAA 4F 
flAB C37EFO 

FIAE ObOA 
FIBO 2EIF 
FIB2 3A06FE 
FIB5 2D 
FIBb C2B2Ft 
FIB9 05 
FlBA C2BOFl 

FIBD AF 
FIBE 0323 
FICO D333 
FlC2 3£01 
FlC4 D322 
FICb D332 
FICS 3ECO 

FICA D320 
FICC 3EAO 

PRH 

RRC 
CALL 
POP 

PAGE 011 

HOUTNIBL 
PSIl 

HOUTNIBL: 
ANI 
CPI 
JII 
ADI 

OFH ;IIASK 4 BITS 
10 ;15 IT A OR BIGGER 
HNBLl ; IF NO 
'A'-'O'-lO jYES, ADD DIFFERENCE BETIlEEN ASCII A AND 9+1 

HNBLl: ADI 
!lOV 
J!lP 

'0' jCONVERT IT TO ASCII CHARACTER 
C,A JTO C RESISTER FOR CONOUT 
CON OUT jPRINT IT AND RETRURN 

INDIVIDUAL SUBROUTINES TO PERFOR!I EACH FUNCTION 

j 

j PUT THE VARIOUS JUIIPS IN LOIiER RAil 

; !lVI A,OC3H j"Jllpa OP CODE 
;;aJIIP REBOOT" AT 0 

LXI H,IIEIIT-200H+3 
STA IIBOOT 

j SHLD IIBOOT+I 
jiaJIIP ENTRYPOINT" AT 5 FOR SYSTE" CALLS 

LXI ",ENTRYPOINT 
STA ENTRYJ"P 
SHLD ENTRYJ"ptl 

. , 
INrTJO: 

DO A DUIIMY SET UP TO KILL TIllE -- I DON'T KNOW WHY 

WAIT: 
;.t~ . LXI SP,400H 
•... ~ 

"vt B,lOD il0 IIILLISECONDS 
DELAY: IIVI L,31D 
DELAY1: LDA OFE06H i"ICRO"ATION RDATA PORT 

DCR L 
JNZ DElAYt 
DCR B 
JNZ DELAY 

; 
i INITIALIZE BOTH CHANNELS OF CROIIEIICO TUART BOARD 

IRA A jllASK INTERRUPTS FOR BOTH PORTS 
OUT TUARTAII 
OUT TUARTBII 
IIVI fI,OI jRESET BOTH PORTS 
OUT TUARTAC 
OUT TUARTBC 
IIVI A,OCOH jPORTA := 9600 BAUD 

jFOR 300 aUAD, USE 84 
; (FOR 1200 BAUD, USE 8S) 

OUT TUARTAS 
I1VI A,OMH jPORT B := 4800 BUAD 
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FICE D330 

FIDO 3E81 
FID2 320300 

PRN PA6E 012 

OUT TUARTBS 

i 
i I NIT Z2 WBYTE 

; 

"VI A,PORTFF 
STA IOBYT 

;INITIALIIE VID BOARD TO 80 BY 24 
iAND CLEAR VIDEO PARAKETER AREA 

FIDS 21FOEF 
FlDB OEOF 
FlDA 3EOO 
FIDC 77 
FlDD 23 
FIDE OD 
FIDF C2DCFl 
FIE2 21FFEF 
F1ES 3608 
FIE7 OEOB 
FIE'1 CDOOF4 

LXI H,VIOKEtI+07FOH ,CLEAR PARAtlETER AREA 

FIEC OEO'1 
FlEE 115EOO 
FIFI CD0500 
FIF4 OEO'1 
FIFb 1106F2 
FIF9 CD0500 

FIFC C9 

"VI C,OFH 
tlVI A,O 

ZERO: MDV M,A 
INX H 
DCR C 
JNZ ZERO 
LXI H,VIOtlEtI+7FFH 
"VI ",008H 
"VI C,OBH 
CALL VIDEO 

SI6N-ON tlESSA6E 
"VI C,9 
LXI D,SJ6NON 
CALL BDOS 
tlVI C,9 
LXI D,tlESSA6E 
CAll BOOS 

RET 

; 

i INITIALIZE 
; 80X24 
jCLEAR SCREEN 

FtFD ODOA435241NX"tlS6: DB ODH,OAH,'CRASH ',OOH ;TEX1 USED BY "NXtl" ROUTINE 
-, 

i 
tlESSA6E: 

F206 OAOD285749 DB 
F2lB 46303030 DB 
F21F ZSOAOD24 DB 

; 
ENIHOPROII: 

F223 END 
0005 BDOS OOOB as 
F079 (ONIXl F05F cmux IT 
F039 CONSTAT OOOD CR 
0003 CTRLC OOlA CTRLZ 
FOBD DISPATCH 0043 DMAD 

OAH,ODH,' (WITH IOPROtl IN AT ' 
, F 000' ; IOPROtl 11 000+ 30H 
'I' ,OAH,ODH,24H 

FI2A BUFCHK FBOO COLDBOOT F05! CONIN 
FIBB CONOtlS6 F07E CON OUT F041 CONS 
FOF3 CRT OUT (l000 CRTS 0001 CRT 
FIBO DELAY FIB2 DELAYt 0045 DISKNO 
0046 DUIIIIY F223 ENDIOPROtl F03'1 ENDTB 
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FOOO ENTAB (1005 ENTRYJHP (1047 ERRORS OOIB ESC OOOC FF 
004B FLAG FlAB HNBLl FI96 HOUT F19F HOUTNIBL FlAE INITIO 
0003 JOBYT FOOO IOPROII FODB KEYBD FOCE KEYBDS 0049 lCHARI 
0049 lCHARO OOOA LF FOBC LIST FlIB LISTST 0004 LOSDISK 
F20b IIESSAGE Flb9 IIODEIIIN Flb9 IIODEIIOUT Flb9 IIODEIIST FISb NUlLI 
FOF3 NULLO FISe NULLSTAT Fl6A NXII FIFD NXIIIISG OOBI PORTFF 
FI47 PRINTER F09C PUNCH FOF3 PUNO 0002 RDR FI59 RDRIN 
0000 RDRS Fl04 RDRSTAT FOAD READER F04F READERSTAT 
FOBC RLCDIsPATCH 007F RUBOUT 0040 SCRAT 0042 SECTOR 
(lOSE SISNON 0001 SOH FODC ST 0009 TAB 0040 TRACK 
0041 TRAKI FOCC TTYIN FOCD TTYOUT FOCC TTY STAT FOCD TTYWTl 
0022 TUARTAC FlOI TUARTAIN 0023 TUARTAM FI24 TUARTAOUT 0020 TUARTAS 
0021 TUARTA FOF7 TUARTASTAT FIIB TUARTAST 0032 TUARTBC OOBO TUARTBE 
FlOE TUARTBIN 0033 TUARTBII F144 TUARTBDI FI3e TUARTBOUT 0030 TUARTBS 
0031 TUARTB FOFC TUARTBSTAT 0040 TUARTDA 0001 TUARTIO 0020 TUART 
005F UNDERLINE 004C USEREXIT F400 VIDEO EBOO VIOIIEII FIAE MAlT 
0000 NBOOT F003 WBDTE FIDCIERD 
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0018 = 
0050 = 

E800 = 
FOOO = 
F400 = 

s 

• 

r 
; tilttttt VIa VIDEO DRIVER tttttttt 
; 
; VIODVR.ASM Vl.00 ACW 

V1.10 JER 
Vl.lt JER 

Vl.12 JER 
j 

; BASED ON: 

VD" DRIVER FRO": 

8/19179 
11121179 
12/bl79 MOVED START OF LINE 

AND FIXED ESC SEQ TO USE ASCII 
7/12/81 MOVED LINE START BACK 

AND MOVED TO IOPRO" OFFSET 

PROCESSOR TECHNOLOGY CORP.'S 
SOLOS VERSION 1.3 - RELEASE 3/27/77 
FROII CP/" USERS SROUP VOLUME 15 

j 

; "ODIFIED BY: 

ART WILLIS 
2b7 CASITAS BULEVAR 
LOS SATOS, CA 95030 

j 

j THIS DRIVER IS DESIGNED FOR A 24 X 80 DISPLAY, BUT 
j CAN BE RECONFIGURED BY CHANGING N$LINE AND L$LINE. 
; 
NSLINE Eau 24 
L$LINE Eau 80 

; 
SYSTEM EQUATES 

OE800H 
OFOOOH 

jNUIIBER OF LINES ON SCREEN 
jLENSTH OF EACH LINE 

VIOME" Eau 
IOPROM EGU 
LOCATE EQU IOPROII+0400H jOFFSET FOR 7000=9200 

VIDEO DISPLAY ROUTINES 

j THESE ROUTINES ALLOW FOR STANDARD VIDEO TER"INAl 
-, j OPERATIONS. ON ENTRY, THE CHARACTER FOR OUTPUT IS IN 

j RESISTER C AND ALL RESISTERS EXCEPT "A" AND FLAGS ARE 
j UNALTERED ON RETURN. 

j 

tlliilltillllitttttitlt'lttttl'ttlltttt'ttlt.tttttlitttillttt; 
ORG LOCATE-I00H 

j THIS . .IS·DEBU6GINS CODE TO RELOCATE THE VIO DRIVER FOR TEST USE. 
jittt~ltltttttilitltttlttttttltltttttttltltltttlttittt ttltllttl 
j 

j810S EQU 

, 
jSTART: LXI 

LXI 
LXI 

08EOOH JRA" ADDRESS OF BIOS JU~P VECTOR 

D,200H 
H,VIOUT 
8,800H 
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jlOOP: LDAX D 
HOV H,A 
INX D 
INX H 
DCl B 
HDV A,C 
ORA B 
JNZ LOOP-START+IOOH 

; ; LXI H,CONIN 
; ; SHLD BIOS+OAH 

LXI H,VIOUT 
SHlD BIOS+ODH 
CALL PERSE 
HVI A,08H jSELECT HODE 2 
STA VIOHEH+7FFH 

; ; !'IV I A,08lH 
; ; STA 3 j5ET PRINTER ON SERIAL PORT 
;; HVI A,OB8H 
;; OUT 20H JSE1 BAUD RATE TO 1200 (DEFAULT WAS 300) 
; ; JHP OOH 
; ; 

F400 ORS LOCATE 
j 
JCONIN: CALL OCOIFH iCHECK KEYBOARD STATUS 

JZ CONIN iLOOP TIL CHAR AVAILABLE 
IN KDATA iREAD KEYBOARD 
CPI 80H jlS IT A CONTROL KEY? 
RC iNO: EXIT 
ANI 2FH JYES: COI1PRESS CODES TO O-lF RANGE 
cel 20~ jSTILl TOO BIG? 
JC CONINl JNO: SKIP ADJUSTI1ENT 

; SUI 10H JYES: ADJUST Trr WITHIN RANGE 
JCONINl: PUSH H jSAVE WORKING RESISTER 

LXI H, ITAB jADDRESS OF INPUT TRANSLATION TABLE 
ADD L jINDEX BY COI1PRESSED INPUT CHAR 
110V L,A 
JNC CONIN2 jJIF H IS O.K. 

j INR H jOVRFLO: I1UST BUI'IP H 
JCONIN2: HOV A, 1'1 jA CONTAINS XLATED CHAR 

POP H jRESTORE HIL 
RET 

j 
F400 ES VI0UT: PUSH H jSAVE I'IOST RESISTERS 
F40l DS PUSH D 
F402 C5 PUSH B 
F403 79 110V A,C 
F404 47 HOV B,A jSAVE CHAR IN B 

j 
; TEST IF ESC SEQUENCE HAS BEEN STARTED 

F405 3AF3EF LDA EseFL ;6ET ESCAPE FLAG 
HOB B7 ORA A 
F409 C23BFS JNl ESCS jIF NON-ZERO SO PROCESS THE REST 

; 
HOC 80 CHPCK: ORA B JIS IT A NULL 
F40D CA27F4 JZ SOEK JDG A QUICK EXIT IF A NULL 
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F410 2194F5 LXI H,TSL JPOINT TO SPECIAL SHARACTER TABLE 
F413 CD31F4 CALL TSRCH j60 PROCESS 

, , 
FH6 CDEEF4 60BACK: CALL VDADD j6ET SCREEN ADDRESS 
F419 7E "OV A," JSET PRESENT CURSOR CHARACTER 
F41A F6BO ORI 80H 
F41C 77 "OY ",A jCURSOR IS BACK ON 
F41D 2AFIEF LHLD SPEED-l ;6ET DELAY SPEED 
F420 23 INX H j"AKE SURE IT IS NON-ZERO 
F421 AF XRA A jDELAY WILL END WHEN H=O 
F422 2B TI"ER: DCI H jTI"ER DELAYS HERE 
F423 BC C"P H JDONE NITH DELAY YET 
F424 C222F4 JNZ TII1ER jKEEP DELAYINS 
F427 Cl SOBK: POP B 
F42B Dl POP D jRESTORE RESISTERS 
F429 El POP H 
F42A 79 "OY A,C jSAVE CHAR 
F42B 32F5EF STA LOCHAR 
F42E C9 RET jEXIT FROl'l VD"OT 

j 
F42F 23 NEXT: INX H 
F430 23 INX H 

j THIS ROUTINE SEARCHES THROUGH A SINGLE" CHARACTER 
j TABLE FOR A "ATCH TO THE CHARACTER IN "B", IF FOUND 
j A DISPATCH IS "ADE TO THE ADDRESS FOLLOWING THE "ATCHED 
j CHARACTER, IF NOT FOUND THE CHARACTER IS DISPLAYED ON 
j THE 110NlTOR, 
j 

F431 7E TSRCH: "OY A," j6ET CHR FRO" TABLE 
F432 B7 bRA A 
F433 CA47F4 JZ CHAR JZERO IS THE LAST 
F436 BB C"P B JTEST THE CHR 
F437 23 INX H JPOINT FORWARD 
F43B C22FF4 JNZ NEXT 
F43B E5 PUSH H" jFOUND ONE ••• SAVE ADDRESS 
F43C CDOBF5 CALL eREl'I jREI10YE CURSOR 
F43F E3 HHL j6ET DISPATCH ADDRESS TO HL 

j 
; THIS IS THE DISPATCH ROUTINE 
j HL POINTS TO RETURN ADDRESS, BUT HL WILL BE 
j RESTORED FRO" STACK BEFORE DISPATCH 
j 

F440 7, DISPT: "OY A," jLON ADDRESS BYTE 
F441 23 INX H 
F442 66 "OV H," iHl6H ADDRESS BYTE 
F443 6F /"011 l,A JHL NON CO"PLETE 
F444 E3 DISPl: HHL jlCH6 Hl WITH HL ON STACK 
F445 7D "0Il A,L jALSO COPY HERE FOR SETS 
F446 C9 RET JAND 60 OFF TO THE ROUTINE 

PUT 'HARACTER TO SCREEN 
; 

F447 78 CHAR: "011 A,B ; SET CHARACTER 
FHB FE7F CPI 7FH i IS IT A DEL? 
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FHA CB RI ;60 BACK IF SO 

j 
F44B = OCHAR: EQU $ jACTUALLY PUT CHAR TO SCREEN NOW 
F44B CDEEF4 CALL YDADD ;6ET SCREEN ADDRESS 
F44E 70 !lOY II,B jPUT CHR ON SCREEN 

F44F 3AFOEF LDA NCHAR ;6ET CHARACTER POSITION 
F452 FE4F CPI L$LINE-l JEND OF LINE? 
F454 DA79F4 JC OK 
F457 3AFIEF LDA LINE 
F45A FE17 CPI NSLINE-l jEND OF SCREEN? 
F45C C279F4 JNZ OK 

j 
; END OF SCREEN ••• ROLL UP ONE LINE 
j 

F45F AF SCROLL: XRA A 
F4bO 32FOEF STA NCHAR jBACK TO FIRST CHAR POSITION 
F4b3 1150EB SROL: LXI D,VIO"E"+L$LINE jADDRESS OF SECOND LINE 
F46b 2100E8 LXI H,YIOIIE" jADDRESS OF FIRST LINE 
F469 C5 PUSH B jSAVE DATA CHAR 
F4/JA 018007 LXI B,N$LINEtL$LINE jNU"BER OF CHARS TO "DYE 
F46D lA SROL1: LDAX D j"OY A CHAR 
F4bE 77 IIOV II,A 
F46F 13 INX D jBU"P POINTERS 
F470 23 INX H 
F471 OB Del B 
F472 79 "OV A,C 
F473 BO ORA B 
F474 C26DF4 JNI SROLI 
F477 CI POP B 
F47B C9 RET 

j 
j INCRE"ENT LINE COUNTER IF NECESSARY 
i 

F479 3AFOEF OK: LDA NCHAR j6ET CHR POSITION 
F47C 3C INR A 
F47D FE50 CPI l$LlNE jCHECK FOR END OF LINE 
F47F 32FOEF STA NCHAR 
F4B2 CO RNI JDIDN'T HIT END OF LINE, OK 
F4B3 AF IRA A jRESET CHAR POINTER 
F484 32FOEF STA NCHAR 
F4B7 = PDoIIN: EQU $ jCURSOR DOliN ONE LINE HERE 
F487 3AF.IEF LDA LINE ;6ET THE LINE COUNT 
F4BA 3C INR A 
F4BB FE1B CURSC: CPI NSLlNE jSTORE THE NEil 
F4BD 32FIEF CUR: ~~iA LINE jSTORE THE NEil 
F490 CO RNI JEIIT, UNLESS SCROLL NEEDED 
F491 3D DCR A jlEAVE LINE COUNTER AS liAS 
F492 32FIEF SlA LINE 
F495 C9 RET j«< /lAY NEED TO CALL SCROLL. ») 

; 
j ERASE SCREEN 
j 

F496 2100EB PERSE: LXI H,VIOIIEII JPOINl TO SCREEN 
F499 36AO "VI ",BOHt' , JTHIS IS THE CURSOR 
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F49B 23 INX H ; BUI'IP 1ST 
F49C C5 PUSH B jSAVE CHAR 
F49D OlCF07 LXI B,NSLINEtL$LINE+L$LINE-I jSCREEN LENGTH - CURSOR 
F4AO = ERAS1 : Elm S ;LOOPS HERE TO ERASE SCREEN 
F4AO 3b20 IWI ", > , ; BLANK IT OUT 
F4A2 23 INX H jNEXT 
F4A3 OB DCl B ;DECREHENT COUNT 
F4A4 79 I'IOV A,C JEND OF SCREEN? 
F4A5 BO ORA B 
F4A6 C2AOF4 JNZ ERAS1 ;NO: KEEP BLANKING 
F4A9 C1 POP B jRESTORE DATA CHAR 

; 
·F4AA 3EOO PHOI'IE: 1'1 V I A,O ;RESET CURSOR--CARRY=ERASE, ELSE HOI'IE 

F4AC 32FIEF STA LINE iZERO LINE 
F4AF 32FOEF STA NCHAR jlEFT SIDE OF SCREEN 
F4B2 C9 ERAS3: RET 

i 
F4B3 CDEEF4 CLINE: CALL VDADD j6ET CURRENT SCREEN ADDRESS 
F4B6 3AFOEF lOA NCHAR jCURRENT CURSOR POSITION 
F4B9 FE50 CLINt: CPI l$LINE JNO I'IORE THAN LSLINE-1 
F4BB DO RNC jAll DONE 
F4BC 3620 /lVI 1'1, > > jAlL SPACED OUT 
F4BE 23 INX H 
F4BF 3C INR A 
F4CO C3B9F4 J"P CLINt jLOOP TO END OF LINE 

ROUTINE TO "OVE THE CURSOR UP ONE lINE 
; 

F4C3 3AFlEF PUP: LDA LINE ; SET LI HE COUNT 
F4C6 3D OCR A 
F4C7 F2CCF4 JP PUPI j"ERSE TO HANDLE CURSOR 
F4CA 3E17 "VI A,N$UNE-I 
F4CC 32FtEF PUPI: STA LINE 
F4CF C9 RET 

I'IOVf CURSOR lEFT ONE POSITION 
j 

HDO 3AFOEF ., PlEFT: LDA NCHAR 
F4D3 .3D DCR A 
F4D4 = PCUR: EIiU $ ;CURSOR ON SAI'IE lINE 

. F4D4 32FOEF STA NCHAR jUPDATED CURSOR 
F4D7 F2DCF4 JP PLEFT1 jEXIT UNLESS WRAP 
F4DA 3,4F 1'1 V I A,l$LINE-l jLET IT WRAP 
F4DC 32FOEF PlEFT1: STA NCHAR 
F4DF C9 RET 

CURSOR R 16HT ONE POS I TI ON 
; 

F4EO 3AFOEF PRIll lDA NCHtiR 
F4E3 3C INR A 
F4E4 FE50 CPI L$UNE 
F4E6 C2EAF4 JNZ PRIT2 
F4E9 AF PRITI: XRA A 
F4EA 32FOEF PRIT2: STA NCHAR 
F4ED Cq RET 
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F4EE 3AFOEF 
F4F1 4F 
F4F2 3AFIEF 
F4FS bF 
F4Fb 87 
F4F7 87 
F4F8 85 
F4F9 OF 
F4FA OF 
F4FB OF 
F4FC OF 
F4FD bF 
F4FE EbOF 
FSOO CbE8 
FS02 b7 
FS03 7D 
F504 E6FO 
FSOb 81 
F507 bF 
F508 DO 
FS09 24 
F50A C9 

F50B CDEEF4 
F50E 7E > 

F50F Eb7F 
F511 77 
F512 C9 

F513 CDDOF4 
F51b CDEEF4 
FS19 3blO 
F51B C9 

F51C 3AFSEF 
F51F B8 
FS20 CB 

F521 CDE9F4 

PRN PASE 006 

i 
i ROUTINE TO CALCULATE SCREEN ADDRESS 

ENTRY AT: RETURNS: 

VDADD CURRENT SCREEN ADDRESS 
VDAD2 ADDRESS OF CURRENT LINE, CHAR 'C' 
VDAD LINE "Au, CHARACTER POSITION 'C' 

i 
VDADD: LDA NCHAR iSET CHARACTER POSITION 

IIOV C,A i' C' KEEPS IT 
VDAD2: LOA LINE ilINE POSITION 
VDAD: IIOV L,A iINTO'L' 

ADD A i TIllES HID 
ADD A ; TII'!ES FOUR 
ADD L iTIIIES FIVE 
RRC iSWAP NIBBLES 
RRC 
RRC 
RRC 
IIOV L,A iL HAS IT 
ANI OFH ;LOW ORDER DIGIT OF H 
ADI VIOIIEII SHR 8 ;HIGH SCREEN OFFSET 
I!OV H,A ;HOII H IS DONE 
IIOV A,L iTlllST L'S ARII 
ANI OFOH 
ADD C 
IIOV L,A 
RNC 
INR H 
RET iH ~ l ARE NOli PERVERTED 

ROUTINE TO REIIOVE CURSOR 
j 

CREI!: CALL 
IIOV 
ANI 
IIOV 
RET 

VDADD i SET CURRENT SCREEN ADDRESS 
A,II 
7FH jSTRIP OFF THE CURSOR 
II,A 

ROUTINE TO BACKSPACE 

PBACK: CALL 
CALL 
IIVI 
RET 

PLEFT 
VDADD iSET SCREEN ADDRESS 
II," jPUT A BLANK THERE 

ROUTINE TO PROCESS A CARRIASE RETURN 
j 

PCR: LDA LOCHAR 
CliP B 
RZ 
CALL CLINE 
CALL PRIT1 ;AND STPRE THE NEW VALUE 
CALL PRIl jllOVE START OF LINE OVER FOR DUllS VIDEO 
CALL PRIl 
CALL PRIT 
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CALL PRIT 
F524 C9 RET 

F525 3AFlEF 
F528 3C 
F529 FEle 
F52B C28DF4 
F52E C3b3F4 

F531 CDB3F4 
F534 C9 

F535 3EFF 
F537 32F3EF 
F53A C9 

FS3B CDOBFS 
F53E CD44FS 
F541 C316F4 

F544 3AF3EF 
F547 FEFF 
FS49 CA7SFS 

ROUTINE TO PROCESS A LINEFEED 
i 
PLF: LDA LINE i GET LINE COUNT 

INR A 
CPI NSLINE ; END OF SCREEN? 
JNZ CUR jNO--NO NEED TO SCROLL 
J~P SROL iYES--THEN SCROLL 

ROUTINE TO PROCESS ERASE TO END OF LINE 
; 
PEEOL: CALL 

RET 
CLINE iERASE TO END OF LINE 

j ... AND EXIT 

SET ESCAPE PROCESS FLAG 
i 
PESC: "VI 

STA 
RET 

A, HI AND OFFH 
ESCFL iSET FLAG 

PROCESS ESCAPE SEQUENCE 
; 
ESCS: CALL 

j 

CALL 
JI1P 

ESCSP: LDA 
CPI 
JZ 

CRE" jREI10VE CURSOR 
ESCSP. ;PROCESS THE NEXT PART OF SEQUENCE 
GOBACK 

ESCFL ;6ET ESCAPE FLAG 
(-1) AND OFFH iTEST FLAG 

SECOND 

PROCESS THIRD CHR OF ESC SEQUENCE 
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F570 7B 
F571 32F2EF 
F574 C9 

F575 78 
F57b FE33 
F57B CABBF5 
F57B FE34 
F57D C2B7F5 

F580 44 
F581 4D 

F582 E1 
F583 Dl 
F5B4 C5 
F5BS ES 
F5Bb AF 
F587 32F3EF 
F58A C9 

FSBB 21FOEF 
FS8E 46 
F5SF 23 
FS90 4E 
F591 C382FS 

F594 OB. 
FS9S 96F4 
F597 17 
FS98 C3F4 
F59A lA 
F59B B7F4 
F59D 01 
F59E DOF4 
FSAO 13 

• F5AI EOF4 
FSA3 OE 
F5A4 AAF4 
F5A6 00 

j SET DISPLAY SPEED 
; 
STSPD: ttOY 
DISPD: STA 

RET 

A,B jHERE TO SET DISPLAY SPEED 
SPEED JSET DISPLAY SPEED 

PROCESS SECOND CHR OF ESC SEQUENCE 
; 
SECOND: !'lOY A,B j6ET WHICH (RECOYER CHR?l 

CPI '3' 
J1 CURET jRETURN CURSOR PARAttETERS 
CPI ' 4' 
JNZ ARET2 

ESC (4) RETURN ABSOLUTE SCREEN ADDRESS 

ARET: "OY B,H 
tlOY C,L jPRESENT SCREEN ADDRESS TO BC FOR RETURN 

; 
AREll: POP H jRETURN ADDRESS 

POP D jOLD B 
PUSH B 
PUSH H 
XRA A 

ARET2: STA ESCFL 
RET 

j 

i ESC (3) RETURN PRESENT SCREEN PARAMETERS IN "BC' 
i 
CURET: LXI H,NCHAR 

tlOV B,tt iCHARACTER POSITION 
INX H 
ttDY C,tI jlINE POSITION 
JtlP AREll 

DISPLAY DRIVER COttttAND TABLE 

THIS TABLE DEFINES THE CHARACTERS FOR SPECIAL 
j PROCESSING. IF THE CHARACTER IS NOT IN THE TABLE IT 
i GOES TO THE SCREEN. 
j 
TEL: DB CLEAR-BOH iCLEAR SCREEN 

DW PERSE 
DB UP-80H JUP CURSOR 

-"D~ PUP 
DB DOWN-BOH JDOWN CURSOR 
DW PDOWN 
DB LEFT-SOH i LEFT CURSOR 
DW PLEFT 
DB RIGHT-BOH iRISHT CURSOR 
DW PRIl 
DB HOttE-80H jHOIIE CURSOR 
DW PHOttE 
DB CR jCARRIASE RETURN 
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F5A7 lCF5 
F5A9 OA 
F5AA 2SF5 
F5AC 06 
F5AD 31F5 
F5AF 5F 
F5BO 13FS 
F5B2 IB 
F5B3 3SFS 
F5B5 00 

OOlJA = 
0097 = 
0081 = 
0093 = 
0080 = 
OOBB = 
008E = 
005F = 
0006 = 
OOOA = 
OOOD = 
0020 = 
0020 = 
0018 = 
001B = 

OOFA = 
OOFS = 
00F9 = 
OOFA = 
OOFB = 
OOFC = 
OOFD = 
OOFE =. 
OOFF = 

0001 = 
0002 = 
0004 = 
0008 = 
0010 = 
0020 = 
0040 = 

OW 
DB 
DW 
DB 
OW 
DB 
DII 
DB 
DII 
DB 

PCR 
LF 
PLF 
EEOL 
PEEOL 
BACKS 
PBACK 
ESC 
PESC 
o 

VIO EQUATES 

JLINE FEED 

jERASE TO END OF LINE 

jBACKSPACE 

jESCAPE KEY 

jEND OF TABLE 

VIO PARAMETERS 

KEYBOARD SPECIAL KEY ASSI6Nl'IENTS 
j 

DOWN EI2U 
UP E9U 
LEFT E9U 
RIGHT E9U 
/lODE EQU 
CLEAR EQU 
HOI'lE EGU 
BACKS EQU 
EEOL EIW 
LF EQU 
CR EI2U 
BLANK .... EI2U 
SPACE EgU 
CX EI2U 
ESC EIlU 

9AH 
97H 
81H 
93H 
BOH 
8BH 
08EH 
SFH jBACKSPACE 
06 
10 
13 , , 
BLANK 
'X'-40H 
IBH 

PORT ASSIGNMENTS 
j 

STAPT EQU 
SERST E9U 

-, SOATA EIlU 
TAPPT ElW 
TDATA EIlU 
KOATA EIlU 
POATA EgU 
DSTAT EQU 
SENSE EIlU 

OFAH jSTATUS PORT GENERAL 
OFBH jSERIAL STATUS PORT 
OF9H jSERIAL DATA 
OFAH jTAPE STATUS PORT 
OFBH jTAPE DATA 
OFCH jKEYBOARD DATA 
OFOH jPARALLEL DATA 
OFEH jVDM DISPLAY PARAHETER PORT 
OFFH jSENSE SWITCHES 

BIT ASSIGNMENT HASKS 

SCD E9U 1 jSERIAl CARRIER DETECT 
jSERIAL DATA SET READY 
jSERIAL PARITY ERROR 
jSERIAL FRAMING ERROR 
jSERIAL OVERRUN ERROR 
jSERIAl CLEAR TO SEND 
jSERIAL DATA READY 

SDSR EIlU 2 
SPE EgU 4 
SFE EgU 8 
SOE EQU 16 
SCTS EIlU 32 
SOR Egu 64 

(:ile j - /r("vj[) ESc IAJ 7l~JIbte: 
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FILE: Z2VIO PRN PAGE 010 

OOBO = STBE HlU 128 jSERIAL TRANSMITTER BUFFER'EMPTY 
j 

0001 = KDR EQU 1 jKEYBOARD DATA READY 
0002 = PDR EQU 2 ;PARALLEL DATA READY 
0004 = PXDR ERU 4 jPARALLEL DEVICE READY 
0008 = TFE EQU B jTAPE FRAIIIN6 ERROR 
0010 = TOE EQU 16 jTAPE OVERRUN ERROR 
0040 = TDR EQU 64 jTAPE DATA READY 
OOBO = HBE EQU 128 iTAPE TRANSMITTER BUFFER EMPTY 

VIO GLOBAL AREA 

EFFO ORG VIOIIEII+07FOH 

t •••• PARAMETERS STORED IN RAil t., •• 
j 

EFFO 01 NCHAR DB 1 ;CURRENT CHARACTER POSITION 
EFFl 01 LINE DB 1 ;CURRENT LIME POSITION 
EFF2 01 SPEED DB 1 jSPEED CONTROL BYTE 
EFF3 01 ESCFL DB 1 ;ESCAPE FLAG CONTROL BYTE 
EFF4 01 NUCMT DB 1 jNUIIBER OF NULLS AFTER CRLF 
EFFS 01 LOCHAR DB 1 jlAST OUTPUT CHAR 

; ; INPUT TRANSLATION TABLE 
; ; 
i HAB: DB 00H,13H,lAH,10H,lAH,lAH,lAH,03H 

DB lAH,lAH,lAH,OBH,OCH,1AH,OEH,lAH 
DB 13H,05H,18H,IAH,03H,12H,ObH,19H· 
DB OCH,15H,16H,17H,lAH,07H,04H,OEH 

; ; 
; ; 

EFFb END 
F582 ARETI F587 ARET2 FS80 ARET 005FBACKS 0020 BLANK 
F447 CHAR F40C CHPCK 008B CLEAR F4B9 CLINI F4B3 CLINE 
F50B CREII .' 0000 CR FS8B CURET F4BB CURSC F4BD CUR 
0018 ex F444 DISP1 F571 DISPD FHO DISPT 009A DOWN 
OOFE DSTAT 0006 EEOL F4AO ERAS 1 F4B2 ERAS3 EFF3 ESCFL 
0018 ESC FS3B ESCS F544 ESCSP F41b 60BACK FU7 SOBK 
OOBE HOllE FOOO IOPROII OOFC KDATA 0001 KDR OOSI LEFT 
OOOA LF ~ EFFI LINE 0050 LLINE F400 LOCATE EFFS LOCHAR 
OOBO 1I0DE EFFO NCHAR F42F HEXT 001B HLINE EFF4 NUCHT 
F44B OCHAR F479 OK FS13 PBACK FSIC PCR F4D4 PCUR 
OOFD PDATA F4B7 PD3~N 0002 PDR F531 PEEOL F496 PERSE 
F535 PESC F4MPHOME F4DO PLEFT F4DC PLEFTl F525 PLF 
F4EO PRIT F4E9 PRITI F4EA PRIT2 F4C3 PUP F4CC PUPl 
0004 PXDR 0093 RIGHT 0001 SCD F4SF SCROLL 0020 SeTS 
OOF9 SDATA 0040 SDR 0002 SDSR F575 SECOND OOFF SENSE 
OOFS SERST F564 SETX F5bA SETY 0008 SFE 0010 SOE 
0020 SPACE EFF2 SPEED 0004 SPE F463 SROl F46D SROLl 
(lOFA STAPT 0080 STDE F570 STSPD OOFA TAPPT F594 TBL 
OOFB TDATA 0040 TDR OOOB TFE F422 TIllER 0010 TOE 
F431 TSRCH OOBO TTBE 0097 UP F4F2 VDAD2 F4F5 VDAD 
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F4EE VDADD E800 VIOMEM F400 VIOUT 



FILE: C2PROM PRN PAGE 001 

Faoo 
FCOO = 

FEOO = 
FEOI = 
FE02 = 
FE04 = 
FEOS = 
FEOb = 
FE07 = 
FEOO = 
FE02 = 
FE04 = 
FEOS = 
FEOb = 
FE07 = 

FCOO = 
FCOI = 

FC02 = 

FC03 = 
FC04 = 
Feos = 
FCOb = 

jPROM ROUTINES FOR "ICROMATION DOUBLER, VERSION C.2 

;THE C.l VERSION HAS NOPS IN SYNC ROUTINE TO ALLOW MORE FREQUENT REFRESH 
;OF DYNAMIC RAMS 
;IT ALSO SETS UP THE SIDE BIT EARLIER TO MEET SETUP TIME FOR Y-E DATA DRIVES 

;THIS VERSION HAS THE FOLLOWING CHANSES FROM C.l: 
iHAS FIX FOR C.l BUS IN SETTINS UP DENSITY 
iDISABLES INTERRUPTS AFTER FINDINS CORRECT SECTOR 
iHAS SLOWER STEP AND SETTLE TIMES 

FEB 11, 19BO 

BASE DRS OFBOOH 
BUFF EgU BASE+400H ;SCRATCHPAD RAM 

i 
JSTART OF HARDWARE PORT DEFINITIONS 

WRCONT EgU BASE+600H 
WRClK EgU WRCONT+l 
WRUART EgU WRCONT+2 
WRMRKCRC EgU WRCONT+4 
WRMRK EgU NRCONT+S 
NRDATA EgU WRCONT+b 
WRCRC EllU WRCONT+7 
RDSTAT EgU WRCONT 
RDUART EGU WRCONT+2 
RDMRKCRC EGU WRCONT+4 
RDMRK EgU NRCONT+S 
RDDATA EGU WRCONT+b 
SYNC PORT EgU NRCONT+7 

j 

;START OF RAM VARIABLE DEFINITIONS 
; 

ERRORBYTE EQU BUFF ;NO. OF ERRORS DURINS RETRIES 
DEHBYTE EGU BUFF+l ;0 FOR SINBLE DENSITY 

;4 FOR DOUBLE DENSITY 
READWRITE EgU BUFF+2 jO FOR READ 

; 10H FOR WRITE 
CONTROLBYTE EgU BUFF+3 ;RAM IMASE OF RDSTAT OR WRCONT 
TRACK EOU BUFFH 
PRESDISK EQU BUFF+5 
L06INTAB EOU BUFF+b JFOR EACH DRIVE 

iO IF DRIVE HAS HOT BEEN LOBSED IN 



FILE: C2PROl1 PRH PAGE 002 

j55H IF DRIVE HAS BEEN LOGGED IN 
FCOA = SECTOR E9U BUFF+OAH 
FCOB = DHA E9U BUFF+OBH jDI1A ADDRESS 
FCOD = DISK E9U BUFF+ODH 
FCOE = TESTNEXT EllU BUFF+OEH j5SH IF WANT TO TEST DENSITY 

j OF NEXT TRACK 
FCOF = TWOSIOE E9U BUFF+OFH 
FCIO = STEPTHIE E9U BUFF+I0H 
FCll = /lBOVEn E9U BUFF+IIH ilOH IF (TRACK)<440 

; SOH OTHERWISE 
FC12 = TRACKTAB E9U BUFF+12H 
FC16 = DENIIAP E9U BUFF+16H JSAIIE CONVENTION AS DEN BYTE 
FC20 = TRYI E9U BUFF+20H 
FC21 = RETRY COUNT E9U BUFF+21H 
FC22 = CURRDRIVE E9U BUFF+22H 
FC23 = TESTHAX E9U BUFF+23H JNO. RETRIES FOR DENSITY TEST 

OOOF = STEPSETTLE E9U 15 
002B = HEADSETTLE EQU 40 
FC40 = STACK E9U BUFF+64D 

;BE6IN WITH JUltP TABLE 

FBOO C3D3FB JIIP COLO BOOT 
F003 C397FB JltP HOltE 
n06 CSIEFB JIIP SELDSK 
F809 C3AEFA JIIP SHTRK 
FOOC C3A9FA JIIP SElSEC 
FOOF C3A3FA - JItP SElDIIA 
F012 C329FB JltP READ 
FB15 C32DFS JIIP WRITE 
F8tS C369FA JIIP SKEW 
FStB C303FB JIIP SElDEN 

PAGE 

NRITEPROTECl: 

FBIE CDaEn CALL DISKREADYI ;LOADS HEAD 
iNAITS TILL DISK READY 
JRETURNS (RDSTAT) IN B 

F821 78 1t0V A,B 
F822 E604 ANI 04 jWRITEPRT BIT FROII DRIVE 
F824 CO • RHZ 
F825 3A05FE LDA RDIIARK JRESETS HEAD LOAD COUNTER 
FB2B C9 RET 

~ .. 

READ: JENTRY POINT FOR READ ROUTINE 

FB29 AF XRA A j(READWRITE)= 00 fOR READ 
F82A C32FfB JIIP 60 

WRITE: jENTRY POINT FOR WRITE ROUTINE 

FB2D 3EI0 IIVI A,IOH j(READWRITE)=10H FOR WRITE 
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FB2F 3202FC GO: 5TA READIIRITE 
F832 2AOIFC LHLD DEN BYTE j IU=(DENBYT[) 
FB35 3A03FC LDA CONTROLBYTE 
F83B 2F tl'lA 
F839 EbFB ANI OFBH il'lASK OUT BIT 2 ISD/-DD = 0) 
FB3B B5 ORA L 
FB3C 2F ttiA 
FB3D 3200FE STA IIRCONT 
FB40 CDBEFB CALL DISKREADYI 
F843 3AOAFC LDA SECTOR 
FB46 4F tiDY C,A jIC)=ISEtTOR) 
FB47 3A04FC LDA TRACK 
FB4A 47 !'lOY B,A j IB)=ITRAtK) 
FB4B AF IRA A 
F84t 3200FC STA ERRORBYTE jIERRORBYTE)= 0 
FB4F 7D IIOV A,L 
FB50 B7 ORA A JTEST FOR SINGLE DENSITY 
FB5t CA70F9 JZ SD 

DOUBLE IlENSITY READ OR IIRITE 

READDD: 

FBS4 CD5FF9 BLOOP: CALL SYNC iSYNC ON HEADER 
jFOUMD HEADER 

FBS7 360A "VI ",OAH JFIND OA CLOCK FOR ID tlARK 
. F859 lA LDAX D i SYNC WITH -EON 

F85A 3A04FE LDA RD"RKCRC 
FS51f FEAl CPI OAIH JDATA FOR ID "ARK 
FSSF C254FB JNZ BLOOP 

jFOUND ID ADDRESS tlARK 
; 

F862 lA LDAX D jBYTE AFTER ID IIARK SHOULD BE FE 
FSb3 FEFE CPJ OFEH 
FS65 C254FB JNZ BLOOP 

jFOUND FE BYTE 
; 

FB6B lA LDAX D jTRACK BYTE FROII DISK 
FBb9 D8 CI'IP B ; IB)=ITRAeK) 
FBbA C2F2F8 JNZ TERRORI jTRACK ERROR 

FBbD lA LDAX D jSECTOR BYTE FROI'I DISK 
FBbE B9 tlfP e ; Ie) = ISECTOR)' 
FBbF C~4F8 JNZ BLOOP jllRONG SECTOR. TRY ASAIN 

FB72 lA LDAX D 
FS73 F3 oi jDISABlE INTERRUPTS BEFORE CHECKING ID CRe 
FB74 lA LDAX D 
FB75 lA LDAX D j READ 1 BYTE PAST ID eRC 
FS76 3AOOFI LDA RDSTAT 
FB79 IF RAR jCHECK ID CRC 
FB7A lA LDAX D 
FS7B DADDFB JC I ERROR j ID CRC ERROR 

FB7E lA LDAX D 
FB7F 3A11FC LDA ABOVE43 



FI LE: C2PROII PRN PAGE 004 

FBB2 47 1I0Y B,A 
FBBJ lA LDAX D 
FBa4 70 HOY II,B j(WRCLK)=(ABOYE4J) 
FBBS lA LDAX D JNOW 5 BYTES INTO SAP 
FBB6 0609 llVI B,9 
FBBB lA GLOOP: LDAX D 
FBB9 05 DCR B 
FaBA C2BBFB JNZ 6LOOP 

FBBD lA LDAX D JMOW 15 BYTES INTO GAP 
FBBE JA02FC LDA READWRITE 
FB91 87 ORA A jCHECK FOR WRITE 
F892 lA LDAX D j16 BYTES INTO GAP 
F893 C203F9 JNZ WRITEDD 

; 
jDOU8LE DENSITY READ 

FB96 lA LDAX D 
F897 lA LDAX D 
FB9B 3bFF HVI II,OFFH 
FB9A IA LDAX D 
FB9B IA LDAX D 
FBIIC IA LDAX D ;21 BYTES INTO SAP 
F89D 13 INX D ; (D)=SVNCPORT 
FB9E If! LDAX D jSYNC ON FF CLOCK PATTERN 
FB9F IB DCI D j(D)=RDDATA 
FBAO 360A IIVI ",OAH j UIRCLKl=OA 

jCLOCK PATTERN FOR DATA /lARK 
F8A2 2AOBFC LHLD DIIA 
F8AS lA LDAX D j SYNC WITH -EON 
F8A6 3A04FE lDA RDllijKCRC JGET DATA PATTERN FOR DATA IIARK 
FBA9 FEAl ' CPI OAtH 
FBAB C2DDFB JNZ ERROR . ;IIISSING DATA "ARK 

j 
jFOUND DATA IIARK 
jSTART TRANSFERRING DATA 

F8AE lA RXFER: LDAX D 
F8AF 77 "OV II,A 
F8DO 23 INX H 
F8Bl 42 1I0Y B,D 
F8B2 lA LDAX D 
FBB3 77 HOY II,A 
FBB4 23 INX H 
FBBS 4B. 1I0V C,E 
FBB6 OA LDAX B 
F8B7 77 IIOV li,A 
FBBB 23 ,'IN'X H 
FBB9 lEEl IIVI E,OEIH 
FBBD OA LDAX B 
FBBC 77 !lOY II,A j4 BYTES OF DATA 
FBBD 23 INX H 
FBDE OA LDAX B 

FBBF 77 RLOOP: IIOV li,A 
FBCO OA LooX B 
F8CI IC INR E 



FILE: C2PROrl 

FBC2 23 
FBC3 77 
FBC4 OA 
FBCS 23 
FBCl! 77 
FBC7 OA 
FBC8 23 
FBC9 77 
F8CA 23 
F8CB OA 
F8CC C2BFF8 

F8CF OA 
FBDO OA 
F8D! 3AOOFE 
FBD4 IF 
F8D5 DADDFB 

F8DS AF 
FBD9 320IFE 
FBDC C9 

FBDD 3EEF 
F8DF B7 
F8EO 320IFE 
F8E3 C9 

FBE4 CDFBF8 
F8E7 C270F9 . 

• 
F8EA 3EEF 
F8EC 87 
F8ED 37 
F8EE 3201FE 
F8F! C9 

FBF2 CDFBF8 
F8F5 C254F8 

PRN PABE 005 

INX H 
rlOV II,A 
LDAX B 
INX H 
1I0V II,A 
LDAX B 
INX H 

!'IOV IIfA 
INX H 
LDAX B 
JNZ RLOOP jHAVE TRANSFERRED 128 BYTES 

JAND HAVE READ 129TH BYTE 

LDAX B 
LDAX B jREAD I BYTE PAST CRC 
LDA RDSTAT 
RAR JCHECK DATA CRC 
JC ERROR JDATA CRC ERROR 

j 
jSUCCESSFUL SECTOR READ 
j 

XRA A iRETURN 00 IN ACCUIIULATOR 
STA WRCLK 
RET 

ERROR: 

jARRIVE HERE ON ANY OF FOLLOWING CONDITIONS 
30H TRACK ERRORS 

TERROR: 

ID CRC ERROR 
IIISSINB DATA IIARK 
DATA CRC ERROR 

!'IV I 
ORA 
STA 
RET 

A,OEFH 
A 
WRCLK 

jRETURN EFH IN ACC 
(UNSUCCESSFUL READ) 

jARRIVE HERE ON TRACK ERROR IN SINBlE DENSITY 

CAll ERROR COUNT jINCREIIENT ERRORBYTE 
JNZ ALOOP jTRY AGAIN IF lESS THAN 30H 

NO "VI A,OEFH j30H TRACK ERRORS 
ORA A jRETURN EFH IN ACC 
S"rC j (UNSUCESSFUl DISK OPERATION) 
STA WRClK 
RET 

TERROR! : 

jARRIVE HERE ON TRACK ERROR IN DOUBLE DENSITY 

CALL ERROR COUNT jINCREIIENT ERRORBVTE 
JNZ BLOOP jTRY AGAIN IF LESS THAN 30H 



FILE: C2PRO" PRN PAGE 006 

F8F8 C3EAF8 J"P NO 

F8FS 2100FC ERRORCOUNT LXI H,ERRORBYTE 
FBFE 34 INR " jINCRE"ENT ERRORBYTE 
FSFF 7E HOV A," 
F900 FE30 CPJ 30H 
F902 C9 RET 

WRITEDD: 

jDOUBLE DENSITY WRITE 
jARRIVE HERE 16 BYTES AFTER ID FIELD 

F903 3E4E "VI A,4EH 
F905 12 STAX D ;WRITE 4 BYTES OF 4E 
F90b 12 STAI D 
F907 12 STAI D 
F908 12 STAX D 
F909 AF IRA A 
F90A 12 STAX D jWRITE 6 BYTES OF 00 
F90B 12 STAI D 
F90C 2AOBFC LHLD D"A 
F90F 12 STAI D 
F910 12 STAX D 
F911 0104FE LXI B,WR"RKCRC 

. F914 12 STAI D 
F91S 12 STAI D 
F91b 3EAl "VI A,GAIH 
F918 02 STAI B jWRITE DATA "ARK (All 
F919 GEE1 "VI C,OEIH 

jSTART WRITING DATA TO DISK FRO" "E"ORY 

F91B 7E NX~ER: HOV . A," 
F91C 12 NLOOP: STAl D 
F~lD,23 INX H 
rffE OC INR C 
F91F 7E "OV A," 
F920 12 STAI D 
F921 23 INI H 
F922 7E HOY A,H 
F923 12 STAX D 

·F924 23· INX H 
F925 7E HOY A,M 
F92b 2~ INX H 
F927 12 STAX D 
F92S 7E "OY A," 
F929 C21CF9 iNZ IILOOP 

iliHEN liE ARRIVE HERE WE'VE IIRITTEN 
; 31t4=124 BYTES TO DISK 

F92C 12 STAI D 
F92D 23 INX H 
F92E 7E "OY A,H 
F92F 12 STAI D 
F930 23 INX H 



FILE: C2PRO" PRN PASE 007 

F931 7E HOY A," 
F932 23 INI H 
F933 12 STAI D 
F934 7E HOV A," 
F935 12 STAI D j12BTH BYTE TO DISK 
F93b 3EFF "VI A,OFFH 
F938 3207FE STA IIRCRC jllRITE 2 BYTES OF DATA eRC 
F93B 3207FE STA IIRCRC 
F93E 12 STAI D jllRITE 3 BYTES OF FF 
F93F 12 STAI D 
F940 12 STAI D 
F941 AF IRA A jRETURN 00 IN ACC 
F942 3201FE STA IIRCLK j(SUCCESSFUL WRITE) 
F945 C9 RET 

jSINSLE DENSITY ROUTINES 
jENTRY POINT IS SD (BELON) 

WRITESD: jARRIVE HERE b BYTES PAST ID FIELD 
F94b 3EFF "VI A,OFFH 
F948 12 STAX D jllRITE 3 BYTES FF (BYTES 7,8,9) 
F949 12 STAI D 
F94A 12 STAX D 
F94B AF IRA A 
F94C 12 STAX D jWRITE b BYTES 00 (BYTES 10-15) 
F94D 12 STAI D . 
F94E 2AOBfC LHLD DM 
F951 12 STAI D 
F952 12 STAX D 
F953 12 STAI D 
F954 12 STAX D jBYTE 15 OF SAP 

., 

F955 3EFB "VI A,OFBH jllRITE DATA HARK FOR SINGLE DEN 
F957 3204FE !iTA IIRI'IRKCRC 
F95A OEEI "VI C,OE1H 
F95C C31BF9 JI1P WXFER jJUHP TO C0l1110N WRITE ROUTINE 

SYNC: 

jROUTINE TO SYNC ON HEADER 

F95F 2101FE LXI H,IIRCLK 
F9b2 3bFF I1VI ",OFFH 

. F9b4 l107FE LII D,SYNCPORT 
F967 lA CLOOP: lDAX D jSYNC ON FF CLOCK IN HEADER 
F9bB BJ ORA A jSHOULD HAVE 00 DATA 

jFOUND SYNC PATTERN 
F969 00 NOP 
F96A 00 NOP 
F96B IB DCI D j(D)=IIRDATA=READDATA 
F96C CB RZ 
F96D C35FF9 JI1P SYNC 

jSIN6LE DENSITY ENTRY POINT 

SD: 
F970 CD5FF9 AlOOP: CALL SYNC 



FILE: C2PROI'I PRN PASE 008 

jFOUND HEADER 
F973 36C7 "LOOP: I'IVI I'I,OC7H jCLOCK PATTERN FOR ID "ARK 
F975 3A04FE LLOOP: LDA RDI'IRKCRC 
F97B B7 ORA A 
F979 CA75F9 JZ LLOOP 
F97C FEFE CPI OFEH 
F97E CABDF9 JZ NLOOP 
F9Bl 36FF 1'1 V I I'I,OFFH 
F983 3A07FE LDA SYNCPORT 
F9Bb B7 ORA A 
F9B7 CA73F9 JZ !'!LOOP 
F9BA C370F9 Jl'IP AlOOP 

NlOOP: jFOUND DATA !'lARK 
F9BD lA LDAX D jTRACK BYTE FROl'l DISK 
F9BE BB CI'IP B 
F9BF C2E4FB 3N2 TERROR ;TRACK ERROR 
F992 lA lDAX D JSIDE BYTE FROI'I DISK (IGNORE) 
F993 lA LDAX D ;SECTOR BYTE FRO!'l DISK 
F994 B9 CPlP C 
F995 C270F9 3NZ ALOOP jWRON6 SECTOR. TRY ASAIN 

jFOUND CORRECT TRACK AND SECTOR 
F9IlS F3 DI jDISABLE INTERRUPTS BEFORE CHECKING ID CRC 
F999 lA LDAI D 
F99A lA LDAX D JCRe BYTE 
F99B lA LDAI D JCRC BYTE 
F99C tA LDAX D JSAP BYTE I . 
F99D 3AOOFE LDA RDSTAT ;CHECK ID CRC 
FIlAO IF RAR 
F9Al lA LDAX D ;SAP BYTE 2 
F9fa IA LDAI D JSAP BYTE 3 
F9A3 DADDF8 JC ERROR ;ID CRC ERROR 

F9Ab IA LDAX D jSAPBYTE 4 
F9A7 3AI1FC LDA ABOVE43 
F9AA 77 "oy ",A 
F9AB lA TDM D JSAP'BYTE 5 
F9AC 3A02FC LDA,. READWRITE 
F9AF B7 ORA A jCHECK FOR WRITE 
F9BO IA LDAI D JSAP BYTE" 
F9Bl C24bF9 ' JHZ WRITESD 

jSINSLE DENSITY READ 

F9B4 II! LDAI D jREAD 6 BYTES OF SAP 
F9B5 IA LDAX D 
F9Bb lA LDAX D 
F9B7 IA "LDAX D 
F9BS lA LDIII D 
F9B9 lA LDIIX D 
F9BA 3bFF "VI ",OFFH ; (WRCLKl=FF 
F9BC 010bFE LXI B,RDDATA 
F9BF lA LDIII D JSAP BYTE 14 
F9CO 13 JNX D j(D)=SYNCPORT 
F9Cl 1 A LDAI D 
F9C2 36C7 "VI ",OC7H jCLOCK PATTERN FOR DATA !'lARK 
F9C4 lE04 "VI E,04 j (Dl=RD!'IRKCRC 



FILE: C2PROI'I PRN PAGE 009 

F9C6 OA LDAX B jGAP BYTE 16 
F9C7 lA LDAX D jREAD DATA "ARK 
F9CB E6FC ANI OFCH 
F9CA FEFB CPI OFBH JDATA PATTERN FOR DATA "ARK 
F9CC C2DDFS JNZ ERROR ;I'IISS1NG DATA "ARK 

jFOUND SINGLE DENSITY DATA "ARK 

F9CF tEEQ "VI E,OEOH ;32t4=12B BYTE TRANSFER 
F9Dt OA LDAX B 
F9D2 2AOBFC LHLD DI'IA 
F9D5 C3BFFS JI'IP RLOOP jJUI'IP TO "AIN READ ROUTINE 

TEST: 

JTESTS DENSITY OF DISKETTE IN LOGGED-IN DRIVE 
JRETURNS 00 IN ACC IF DOUBLE DENSITY 
JRETURNS OF IN ACC IF SINGLE DENSITY 
JRETURNS OA IN ACC IF TEST FAILS 

F9DB AF XRA A 
F9D9 3223FC STA TEST!'!AX ; <TESTI'IAX) =0 
F9DC AF TEST1: XRA A 
F9DD 3200FC STA ERRORBVTE ; (ERRORBYTE) =0 
F9EO CDC5FB CALL DISKREADY JLOAD HEAD 
F9E3 OIOOFE LXI B,IfRCOHT 
F9Eb 3A03FC LDA CONTROLBYTE " 
F9E9 F680 ORI BOH iSET CONTROLLER FOR SIDE 0 
F9EB EbFB AMI OFBH jTRY DOUBLE DENSITY 
F9ED 02 STAX B 

LOOP6: jDOUBLE DENSITY TEST 
F9EE 210tFE LXI H,IIRCLK 
F9FI 3bFF "VI !'!,OFFH 
F9F3 1107FE LXI D,SYNCPORT jSYNC ON FF CLOCK IN HEADER 
F9Fb tA LOOP7: LDAX D ;READ DATA PATTERN 

"F9F7 2C INR L jABORT AFTER 256 TRIES 
F9FB CAtAFA JZ . ..,RETRY 
F9FB B7 ORA"': A jDATA SHOULD BE 00 
F9FC C2F6F9' JHZ LOOP7 

;FOUND HEADER 
F9FF IB DCI D j tn) =READDATA 
FAOO 2EOl "VI L,OI ; IH)=IIRCLK 
FA02 30DA !'!VI I'I,OAH 
FA04 lA lDAX D j SYNC II ITH -EOII 
FAOS 3A04FE" LDA RDI'IRKCRC ;LOOK FOR ID HARK 
FAOB FEAI 'CPI OAIH 
FAGA C2lAFA JNZ RETRY 

;FOUND ID HARK 
FAOD lA LDAX " D JFE BYTE 
FAOE lA lDAX D ;TRACK BYTE 
FAOF lA LDAf D j SECTOR BYTE 
FAtO IA LDAX D JCRe BYTE 
FAll lA LDAX D JCRC BYTE 
FAl2 IA LDAX D ;SAP BYTE 1 
FA13 OA LDAX B 
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FAt4 IF RAR jCHECK ID CRC 
FA15 DA1AFA JC RETRY 

iID CRC OK 
FAtS AF XRA A jRETURN 00 
FA19 C9 RET 

FAIA CDFBF8 RETRY: CALL ERRORCOUNT 
FAID C2EEF9 JNZ LOOP6 

jSIN6LE DENSITY TEST 
jARRIVE HERE AFTER 30H TRIES AT DOUBLE DENSITY 

FA20 AF SDTEST: XRA A 
FA21 3200FC STA ERRORBYTE j (ERRORBYTE)0:0 
FA24 3A03FC LDA CONTROL BYTE 
FA27 F684 ORI 84H JSET UP SIDE 0, SINGLE DENSITY 
FA29 02 STAl B iTD IIRCONT 

SDLOOP1 : 
FA2A lE07 I1VI E,07 ; (D}=SYNCPORT 
FA2C 2101FE LXI H,IIRCLK 
FA2F 36FF IIVI II,OFFH iSYNC ON FF CLOCK PATTERN 

SDLOOP2: 
FA31 IA lDAX D i6ET CORRESPONDING DATA 
FA32 2C INR l JABORT AFTER 256 TRIES 
FA33 CA57FA JZ RETRY 1 
FA36 B7 ORA A iDATA SHOULD BE 00 
FA37 C231FA JNZ SDlOOP2 

iFOUND HEADER 
FA3A IB DCX D i (D1=READDATA 
FA3B 2EOI IIVI l,01 i(H}=IIRCLK 
FA3D 361:7 I1VI I1,OC7H ilOOK FOR C7 CLOCK 
FA3F tA lDAX D i SYNC IIITH -EOII 
FA40 3A04FE lDA RDIIRKCRC 
FA43 FEFE CPI OFEH JDATA FOR ID I1ARK 
FA45 C257FA JNZ RETRY! 

jFOUND ID I1ARK 
FA48 lA lDAX D iTRACK BYTE 
FA49 lA lDAX D ,SIDE 
FMA lA lDAX D jSECTOR 
FMB lA lDAX D 
FMC lA LDAX D JCRC BYTE 
FA4D lA lDAX D JCRC BYTE 
FA4E lA lDAX D 
FMF OA LDAX B ; SET RDSTAT 
FASO IF. RAR iCHECK ID CRC 
FA51 DA57FA JC RETRYI 

i ID CRC OK 
FAS4 F6FF ...-ORI OFFH jRETURN FF 
FA56 C9 RET 

FAS7 CDFBF8 RETRY1: CALL ERRORCOUNT 
FASA C22AFA JNZ SDLOOPI 

jFAILED BOTH DOUBLE AND SINGLE DENSITY 
; TESTS 30H TIllES 

FASD 2123FC LXI H,TESTI1AX 
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FAllO 34 
FAll1 7E 
FAb2 FEOA 
FA64 C2DCF9 

FAb7 B7 
FAbS C9 

FA69 210000 
FAbC E5 
FAbD 3A03FC 
FA70 Eb7F 
FAn 5F 
FA73 79 
FA74 Db34 
FA7b 47 
FA77 7B 
FA7S F27EFA 

FA7B FbSO 
FA7D 41 
FA7E 320FFC 
FAS1 7S 
FAS2 bB 
FAB3 C1 
FAB4 OC 
FAB5 DbOD 
FAB7 F2B4FA 
FABA 29 
FABB 29 
FABC 29 
FABD 7C 
FASE B7 
FABF 7D 
FA90 C4AOFA 
FA93 FE34 
FA95 DNJDFA 
FA9S CbCC 
FA9A C393FA 
FA9D 81 
FA9E 4F 
FA9F C9 
FAAO C630 
FAA2 C9 

FAA3 60 
FAM 69 
FAA5 220BFC 

SKEW: 

SKIPY: 

INR 
I'IOY 
CPI 
JNZ 

ORA 
RET 

" A," 
10 
TESTl 
jFAILED TEST 10 Tl"ES 
A jRETURN OA 

jCO"PUTES PHYSICAL SECTOR FROI'I LOGICAL SECTOR 
jSKEW FACTOR IS S 
jINPUT AND OUTPUT ARE IN C RE6 
jOUTPUT=IIIINPUTl I'IOD 52l.B - 71 I'IOD 52 
jIF INPUT)52, SELECTS SIDE 1 

LXI 
PUSH 
LDA 
ANI 
tiDY 
tiDY 
SUI 
ti~y 

IIOY 
JP 

ORI 
I'IOY 
STA 
!tOY 
I'IOY 
POP 

H,O 
H 
CONTROLBYTE 
7FH 
E,A 
A,C 
52 
B,A 
A,E 
SKJPY 

SOH 
B,C 
TNOSIDE 
A,B 
L,B 
B 

JSIDE 1 

jIBl=ICl-52 
; IAI = (CONTROLBYTEI A7F 

jlNPUT WAS LESS THAN 52 
JCHOOSE SIDE 0 

jIBI=IINPUTl I'IOD 52 

lOOPI0: INR C 
SUI 13 
JP LOOPI0 
DAD H 
DAD H 
DAD Ii 
tlOY A,H 
ORA A 
110',1 A,L 
CNZ HI6HE 

LOOPI1: CPI 52 
JC SKIP12 
ADI 204 
JI'IP LOOP11 

SKIPq~A'DD C 
I'IOY C,A 
RET 

HI6HE: ADI 48 
RET 

SETDI'IA: 110',1 H,B 
110',1 L,C 
SHLD DM jSTORE DI'IA ADDRESS 
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FAAB C9 RET 

FAA9 79 SETSEC: IIDV A,C 
FAAA 320AFC STA SECTOR jSTORE SECTOR NUHBER 
FAAD C9 RET 

SETTRK: jSTEPS DRIVE TO TRACK (C) 
FAAE 79 1I0V A,C 
FAAF FE2C CPI 44D j IF (Cl<44 
FADI 3El0 HVI A,10H THEN (ABOYE43)=tOH 
FAB3 DADBFA JC SKIP3 
FADb 3E50 IIVI A,50H ELSE (ABOVE43)=50H 
FABS 3211FC SKIP3: STA ABOVE43 
FABB CDC5FB CALL DISKREADY 

STEPLOOP: 
FABE 2104FC LXI H,TRACK 
fACt 7E tlOV A,II JGET (TRACK) 
FAC2 B9 CliP C JDONE? 
FAC3 CAEAFA JZ DONE STEP 
FAC6 CDCCFA CALL STEPHEAD JNO, STEP HEAD 
FAC9 C3BEFA JIIP STEPLOOP jREPEAT-

STEPHEAD: 
FAce DAD8FA Jt STEPIN ;IF (TRACKI{(CI THEN STEP IN 

STEPOUT : 
FACF 3A03FC ~ . LDA CONTROLBYTE. . j ELSE STEP OUT 
FAD2 35 DCR II ; (TRACK) = (TRACKI-l 
FAD3 F602 ORI 02" jDIR=OUT 
FADS C3DEFA JIIP DOSTfP 

FADS 3A03FC STEPIN: LDA CONTROL BYTE 
FADB 34 INR II j(TRACK)=(TRACKI+l 
FADC E6FD ANI OFDH ; DIR=IN 

FADE 12 DOSTEP: STAX D ;STORE DIRECTION IN WRCONT 
FADF 3D DCR A j-STEP=O 
FAEO 12 STAI D 
FAEt 3C INR A ;-STEP=1 
FAE2 12 STAI D 
FAE3 3AIOFC LDA STEPTlIIE 
FAE6 47 1I0Y B,A jWAIT B liS FOR NEXT STEP 
FAE7 C3lDFB JItP DELAY jDELAY EXECUTES A RETURN 

DONESTEP: 
FAEA 060F -11VI B,STEPSETTLE 
FAEC CD7DFB CALL DELAY iWA1T B "S FOR STEP SETTLE 
FAEF 79 HOV A,C 
FAFO FE02 CPI 2 jIF (TRACKI{2 THEN SET TESTNEXT 
FAF2 DAb9FB JC SEHN 
FAF5 3AOEFC LDA TESTNEXT 
FAFS B7 ORA A 
FAF9 3EOO ltV I A,O 
FAFB 320EFC STA TESTNEXT 
FAFE 37 STC 
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FAFF C203FB JNZ SElDEN jIF TESTNEXT~55 TEST DENSITY 
FB02 C9 RET 

SETDEN: 

j TESTS DENSITY 
jUPDATES DENBYTE AND DENIIAP 

FD03 CDD8F9 CALL TEST iTEST DENSITY 
FB06 3E04 IIVI A,4 jIF Z IS SET (DOUBLE DENSITY) 
FD08 CMDFB JZ SKIP ; THEN (DENBYTE)=4 
FaOB 3EOO I1VI A,O i ELSE IDENBYTEI=O 
FDOD 320lFC SKIP: STA DEN BYTE 
FBIO 2116FC LXI H,DENIIAP 
FBll FS PUSH PSII 
FBl4 3AOSFC LDA PRESDISK 
FBI7 4F 1I0V C,A 
FBt8 0600 IIVI B,O 
FBIA 09 DAD B 
FBtB Ft POP PSI! JSAVE FlASS 
FBIC 77 IIOV II,A jIDENIIAP(PRESDISKII:/DENBYTE) 
FBID C9 RET 

SELDSK: 

;SELECTS DRIVE POINTED TO BY C REG 
iLOADSHEAD OF SELECTED DRIVE 

FBIE 21F9FB LXI H,KASI<TABLE 
FB21 0600 I1VI B,O 
FB23 09 DAD B jC CONTAINS DRIVE NUIIBER 
FB24 7E 1I0V A,II i"ASKTABLE CONTAINS 0 FOR 

SELDSKI: 
FB2S 3200FE STA WRCONT i SELECTED DRIVE, l'S ELSEWHERE 
FB28 320FFC STA TIIOSIDE 
FB2B 3203FC STA CONTROLBYTE 
FB2E 2112FC LXI H,"TRACKTAB 
FB31 3A05FC LDA PRESDISK 
FB34 SF 1I0V E,A 
FB3S 50 110V D,B 
FB3b 19 DAD D 
FB37 3M4FC LDA TRACK 
FB3A 77 110V I1,A jITRACKTAB(PRESDISK)I=(TRACKI 
FB3B 79 110V A,C 
FB3C i20SFC STA PRESDISK j(PRESDISK)=/C) 
FB3F 320DFC STA DISK jIDISKI=(C) 
FB42 21t2FC LXI H,TRACKTAB 
FB45 09 ""DAD B 
FB4b 7E 110V A,11 
FB47 3204FC STA TRACK j (TRACKI=(TRACKTABICII 
FB4A 210bFC LXI H,LOGINTAB 
FB4D 09 DAD B 
FB4E 7E IIOV A,II 
FD4F B7 ORA A JHAS DRIVE BEEN L06SfD IN? 
FBSO C2S9FB JNZ INOK 
FBS3 3ESS I1VI A,SSH JND. IIARK AS LOGSED IN 
FBSS 77 110V II,A 
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FB56 CD97FB CALL HO"E j AND HO"E THE HEAD 
FB59 CDC5FB INOK: CALL DISKREADY jLOAD HEAD 
FB5C 062B "VI B,HEADSETTLE 
FB5E CD7DFB CALL DELAY jl/AIT FOR HEAD SETTLING 
FBbl 3A04FC LOA TRACK 
FB64 FE02 CPI 02 
FBb6 D203FB JNC SElDEN 
FII69 3E55 SElTN: ItVI A,55H iON TRACKS 0 AND 1, WE WANT 
FB6B 320EFC STA TESTNEXT j TO TEST DENSITY OF NEXT TRACK 
FBbE C303FB J"P SElDEN JTEST DENSITY OF THIS TRACK 

HEADLOAD: 
FII71 lA LDAX D ;ASSU"ES (Dl=RDSTAT 
FB72 E620 ANI 20H jHEAD ALREADY LOADED? 
FB74 3A05FE LDA RDItARK JRESET HEAD LOAD COUNTER 
FBn 0628 ItVI B,HEADSETTLE 
FB79 C47DFB CNZ DELAY JIF HEAD WASN'T LOADED 
FB7C C9 RET 

DELAY: 

JDELAYS (Bl "iLlISECONDS 

FB7D E5 PUSH H jSAVE HL 
FB7E 3A03FC DELAY2: LDA CONTROL BYTE 
FBSI E604 ANI -4 jiF SINGLE DENSITY, 
FBB3 2EIF "VI L,31 ;31 BYTES l 32 USEC = 1 1'15 
FBBS C28AFB JNZ DElAY 1 
FB88 2E3F "VI L,63 JIN DO, 63 BYTES t 16 USEe = 1 I'IS 
FBBA 3A06FE DELAYl: LOA RDDATA 
FBBD 2D DCR L 
FBBE C28AFB JNZ DElAYl 
FB91 05 OCR B JEND 1 1'15 LOOP 
FB92 C27EFB JNZ DElAY2 
FB95 El POP H JRESTORE HL 
FB9b C9 RET 

.. 
FB97 CDC5FB HOllE: CALL DISKREADY 
FB9A 2l04FC LXI H,TRACK iFOR STEPIH AND STEPOUT 
fB9D CDDBFA ATHOIIE: CALL STEPIN ;STEP TO liARD 7b 
FBAO tA LDAX D 
FBAt E602 ANI 02 i UNTIL -TRKO IS INACTIVE 
FIIA3 t:A9DFB JZ ATHOI'IE 
FMb CDcrFA 60HOII[: CALL STEPOUT JTHEN STEP TOIIARD 00 
FIIA9 lA LDAX D 
FBM Eb02 ANI 02 j UNTIL -TRKO IS ACTIVE 
FBAC C2A6FB JNZ 60HOI'IE 
FBAF 3EI0 IIVI A,10H 
FBBl 3211FC STA ABOVE43 j (ABOVE43)=10H 
FBB4 320EFC STA TESTMEXT j 1TE5TNEXH=10H 
FBB7 AF XRA A 
FBBB 3104FC ST.A TRACK. ; lTRACK)::OO 
FBIIB C303FB JIIP SElDEN i TEST DENS lTV 



FILE: C2PROlt PRN PA6E 015 

DISKREADYI : 
FBBE 3AOOFE LDA RDSTAT 
FBCI 47 110V B,A 
FBC2 EbAO ANI OAOH jIF DRIVE READY AND HEAD LOADED 
FBC4 C8 RZ THEN RETURN 

DISKREADY: 
FBCS CS PUSH B 
FBCb 1100FE LXI D,WRCONT j(DI=WRCONT=RDSTAT 
FBC9 CD71FB CALL HEADLOAD jLOAD HEAD 
FBCC Cl POP B 
FBCD lA LDAX D 
FBCE 07 RLC 
FBCF DAC5FB JC DISKREADY ;LOOP UNTIL DRIVE READY 
FBD2 C9 RET 

COLDBOOT: 
FBD3 3140FC LXI SP,STACK 
FBDb AF XRA A 
FBD7 OlOOFC LXI B,BUFF 
FBDA 02 CBUFF: STAX B JZERO OUT RA" BUFFER 
FBDB OC INR C 
FBDC C2DAFB JNZ CBUFF 

FBDF 3EOA "VI A,IO 
FBEI 32lOFC STA STEPTI"E iSET STEPTII1E LONSER THAN IT NEEDS TO BE 

iTO 'BE SAFE, SINCE COLD BOOT LOADER RESETS IT' 
FBE4 010000 LXI B,O 
FBE7 CDA3FA CALL SETDtlA ; SETDI1A DOES NOT .. CHANGE C RES, SO ••• 
FBEA CDIEFB CALL SELDSK jSELECT DRIVE A 
FBED OEOI ltV I C,OI jLOAD BOOTSTRAP LOADER 
FBEF CDA9FA CALL SETSEC i FRO" TRACK 0 SECTOR 1 
FBF2 CD29FB CALL READ 
FBFS CZD3FB JNZ COLD BOOT JON READ FAILURE, TRY AGAIN 
FBFB C7 RST 0 jEXECUTE BOOTSTRAP LOADER 

j(SAVES 2 BYTES OVER JltP 0000) 

FBF9 BFDFEFF7 I1ASKTABLE DB OBFH,ODfH,OEFH,OF7H 
FCII ABOVE43 F9.70 AlOOP FB9D ATHO"E FaOO BASE FBS4 BLOOP 
FCOO BUFF FBnA CBUFF F9b7 CLOOP FBD3 COLD BOOT 
FC03 CONTROLBYTE FC22 CURRDRIVE FB7D DELAY FBSA DELAY! 
FB7E DELAY2 FCOI DENBYTE FClb DEN!1AP FCOD DISK FBBE DISKREADYI 
FBCS DISKREADY FCOB DltA FAEA DONESTEP FADE DOSTEP FCOO ERRORBYTE 
FBDD ERROR FSFB ERRORCOUNT FBBB SLOOP FB2F 60 FBAb 60HO"E 
FB71 HEODLOAD 002B HEADSETTLE FAAO HIGHE FB97 HO"E FB59 INOK 
F97S LLOOP FCOb L06INTAB FAB4 LOOPIO FA93 LOOPll F9EE LOOPb 
F9Fb LOOP7 FBF9 !1ASKTABLE F973 "LOOP F9BD NLOOP FBEA NO 
FC05 PRESIiISK FEObRDDATA FE 05 RDI1ARK FE04 RD"RKCRC FEOO RDSTAT 
FE02 RIiUART FB29'READ FBS4 READDD FC02 READWRITE FAS7 RETRY! 
FC21 RETRYCOUNT FAIA RETRY FBBF RLOOP FBAE RXFER F970 SD 
FA2A SDLOOPI FA31 SDLOOP2 FA20 SDTEST FCOA SECTOR FBIE SElDSK 
FB25 SELDSK1 FB03 SElDEN FAA3 SETDPIA FAA9 SETSEC FBb9 SEnH 
FAilE SETTRK FAb9 SKEW FA9D SKIP12 FABB SKIP3 FBOD SKIP 
FA7E SKIPV FC40--S.TACK, FACC STEPHEAD FADS STEPIN FABESTEPLOOP 
FACF STEPOUT OOOF STEPSETTLE FC10 STEPTIltE F95F SYNC FE07 SYNCPORT 
FBF2 TERROR1 FBE4 TERROR F9DC TESTI FC23 TESTI1AX FCOE TESTNEXT 
F9DB TEST FC04 TRACK FCl2 TRACKTAB FC20 TRYI FCOF TNOSIDE 
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F91C WLOOP FEOt WRCLK FEOO WRCON! FE07 WRCRC FE06 WRDATA 
F82D WRITE F903 NRITEDD F8tE WRITEPROTECT . F946 IIRITESD 
FE04 NRMRKCRC FEOS WRHRK FE02 WRUART F91B WXFER 
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