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FFFF = 
0000 = 

0014 = 
0000 = 
0000 = 
FFFF = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0004 = 

0000 = 

0000 = 
0001 = 
0000 = 
0000 = 
0002 = 
0002 = 
00(13 = 
0000- = 
0000 = 
0000 = 
nI"l4";" = 

CP/M BASIC INPUT/OUTPUT OPERATING SYSTEM <BIOS) 
TARBELL ELECTRONICS 
2.2 VERSION OF 2-19-80 
CHANGED SIGN-ON FOR CPM 2. 2 2-19-80 -

; THIS MODULE CONTAINS ALL TI-IE INPUT/OUTPUT 
ROUTINES FOR THE CP/M SYSTEM, INCLUDING 
THE DISK ROUTINES. . , 
THIS SECTION DEFINES THE I/O PORTS AND 

; STATUS BITS. BY SETTING THE PROPER VALUES 
FOR THE EQU STATEMENTS, THE I/O MAY BE 

; AUTOMATICALLY RECONFIGURED TO FIT MOST 
SITUATIONS. THE: TRUE AND FALSE ONES 

; CONTROL CONDITIONAL ASSEMBLIES OF DIFFERENT 
SECTIONS OF I/O ROUTINES TO FIT DIFFERENT 
INTERFACE REQUIREMENTS. 

TRUE 
FALSE 

EQU OFFFFH 
EQU NOT TRUE 

;DEFINE VALUE OF TRUE. 
;DEFINE VALUE OF FALSE. 

;*************************************************** 
;*** THIS BEGINS THE AREA WHICH REQUIRES CHANGES *** 
;*** FOR DIFFERENT CONSOLE I/O SYSTEMS *** 
;*************************************************** 

• 
c 

« 

• 

• 
MSIZE 
INTRP 

EQU 20 
EQU FALSE 

;MEMORY SIZE IN KBYTES. « 
STD 
MSI02 
DELTA 
ISI02 
TUART 
VIDEO 
OTHeR 
SOLOS 
DUBSID 
SPOOL 
NDISK 

EQU FALSE 
EQU TRUE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU 4 

IF VIDEO 
OUTADDR EQU 0 

ENDIF 

CSTAT 

CCOM 
CDATA 
CONUL 
CNULL 

LSTAT 
LCOM 
LDATA 
LSTNUL 
LNULL 
LSTPAG 

If" NOT SOLOS 
EQU 0 
ENDIF 

EQU 0 
EQU 1 
EQU FALSE 
EQU 0 

E(;"~U 2 
EQU 2 
EQU 3 
EQU FALSE 
EQU 0 
EQU FALSE 

;TRUE IF INTERRUPTS ALLOWED. 

;TRUE IF STANDARD I/O. I: 
;TRUE IF MITS 2SIO. 
;TRUE IF USING DELTA PRODUCTS CPU. 
;TRUE IF IMSAI SIO-2. I' 
;TRUE IF CROMEMCO TUART. 
;TRUE IF USING A MEMORY MAPPED VIDEO. 
; TRLIE IF SOMETHING ELSE. • 
;TRUE IF PROC TECH SOLOS. 
;TRUE FOR DOUBLE SIDED DRIVES. 
; TRUE I F US I NG KLH SPOOLER. (' 
; DEFINES THE NUMBER DRIVES IN SYS;TEM. 

;IF USING A VIDEO BOARD 
;PUT OUTPUT ADDRESS HERE 

;IF NOT PROC TECH SOLOS, 
;CONSOLE STATUS PORT. 

;CONSOLE COMMAND PORT. 
;CONSOLE DATA PORT. 
; CCINSCILE NULLS? 
;CONSOLE NULL COUNT. 

;LIST STATUS PORT. 
;LlST COMMAND PORT. 
;LIST DATA PORT. 
;LIST DEVICE NULLS? 
;LIST NULL COUNT. 
;LIST DEVICE PAGING? 
= I T 1\11=9. PER PAI-it::::_ 
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• 

0008 = 
0001 = 
0000 = 
0000 = 

0000 = 
FFFF = 

00F8 = 

00F8 = 
OaFS = 
00F9 = 
OOFA = 
OOFB = 
OOFC = 
OOFC = 

OOOA = 

0001 = 
0002 = 

HLAB EQU 8 
STPRAT EQU 1 
DUAL EQU FALSE 
PERSCI EQU FALSE 

; E: FOR HD LD AT BECi OF SEEK. 
; RATE 1=c.MS, 2=10MS, 3=20MS. 
;TRUE IF DUAL DRIVE. 
;TRUE IF FAST SEEK (PERSCI). 

;******************************************************* 
;*** THIS IS THE END OF THE AREA WHICH NORMALLY NEED *** 
;*** BE CHANGED FOR MOST CONSOLE I/O SYSTEMS *** 
;******************************************************* 

RDYLO 
RDYHI 

CSTAT 
KBD 
CLRSCR 
SCRN 

DISK 

DISK 

DCOM 
DSTAT 
TRACK 
SECTF' 
DDATA 
WAIT 
DCONT 

RTCNT 

CI:::BR 
CPTR 

CKBR 
CPTR 

CKBR 
CPTR 

CKBR 
CF'TR 

CKBR 
CPTR 

EI~U STD OR SOLOS OR OTHER ; STATUS READY WHEN LOW. 
EQU NOT RDYLO 

IF SOLOS 
EQU OFAH 
EQU OC02EH 
EQU OCOD5H 
EQU OC054H 
ENDIF 

IF NOT SOLOS 
EQU OF8H 
ENDIF 

IF SOLOS 
EQU OESH 
ENDIF 

EQU DISK 
EQU DISK 
EQU DISK+1 
EI:;lU DISK+2 
EQU DISK+3 
EQU DISK+4 
EQU DISK+4 

EQU 10 

IF STD 
EQU 00000001B 
EQU 10000000B 
ENDIF 

IF MSI02 
EQU 00000001B 
EI:;lU 00000010B 
ENDIF 

;IF PROC TECH SOLOS, 
;CONSOLE STATUS PORT. 
;SOLOS KEYBOARD. 
;CLEAR SCREEN. 
;SOLOS OUTPUT. 

;IF NOT PROCTECH SOLOS, 
;DISK BASE ADDRESS. 

;IF PROC TECH SOLOS, 
;DIFFERENT DISK PORTS. 

;DISK COMMAND PORT. 
;DISK STATUS PORT. 
;DISK TRACK PORT. 
;DISK SECTOR PORT. 
;DISK DATA PORT. 
;DISK WAIT PORT. 
;DISK CONTROL PORT. 

;RETRY COUNT. 

;IF STANDARD I/O, 
;KEYBOARD READY BIT. 
;CONS OUTPUT RDY BIT. 

;IF MITS 2SIO, 
;KEYBOARD READY BIT. 
;PRINT READY BIT. 

IF ISI02 OR DELTA 
EQU 00000010B ;KEYBOARD READY BIT. 
EQU 00000001B ;PRINT READY BIT. 
ENDIF 

11-::° TUART 
EQU 01000000B 
EQU 10000000B 
ENDIF 

IF SOLOS 
EQU 000000018 
EQU 10000000B 
ENDIF 

;IF CROMEMCO TUART, 
; .:::EYBOARD READY BIT. 
;PRINT READY BIT. 

;IF PROC TECH SOLOS, 
;KEYBOARD READY BIT. 
;DUMMY EQU. 

; IF SOMEn·LINC;.~ELaE.L 
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000:3 = 
0000 = 
3400 = 
3(:06 = 
4AOO = 
0004 = 
002C = 

4AOO C39C4A 
4A03 C3EF4A 
4A06 C3484B 
4A09 C3514B 
4AOC C35D4B 
4AOF C30B4D 
4A12 C3164D 
4A15 C3174D 
4(%18 C3A34B 
4A1B C3684S 
4A1E C3A54B 
4A21 C3FB4B 
4A24 C3064C 
4A27 C32D4C 
4A2A C3B14C 
4A2D C3044D 
4A30 C3004C 

CKBR 
CPTR 

LRBIT 

EQU 00000010B H(EYBOARD READY BIT. 
EQU 10000000B ;PRINTER READY BIT. 
ENDIF 

EQU CPTR ;LISTER READY BIT. • 
IOBYTE 
CBASE 
CPMB 
BDOS 
BIOS 
CDISK 
NSECTS 

EQU 3 ;ADDRESS OF I/O BYTE. « 
;BIAS FOR LARGER THAN 20K. 
;START OF CPM 2.0 

EQU (MSIZE-20)*1024 
EQU CBASE+3400H 
EQU CPMB+80~.H ;START OF BDOS 2.0. , 
EQU CPMB+1600H ;START OF CBIOS 10. 
EQU 4 
EQU 44 

;LOCATION 4 IS CURRENT DISK. 
;NUMBER OF SECTORS IN IT. C 

ORG BIOS ;START OF CSIOS STRUCTURE. 

I/O . ..JUMP VECTOR 
; THIS IS WHERE CPM CALLS WHENEVER IT NEEDS 
; TO DO ANY INPUT/OUTPUT OPERATION. 

USER PROGRAMS MAY USE THESE ENTRY POINTS 
; ALSO, BUT NOTE THAT THE LOCATION OF THIS 

VECTOR CHANGES WITH THE MEMORY SIZE. 

.JMP BOOT 
WBOOTE: . ..IMP WBOOT 

... IMP CONST 

.JMP CONIN 

... IMP CONOT 

.JMP LIST 

... IMP PUNCH 

... IMP READER 

... IMP HOME 

.JMP SELDSK 

... IMP SETTRK 

.JMP SET SEC 

... IMP SETDMA 

.JMP READ 
... IMP WRITE 
.JMP PRSTAT 
... IMP SECTRAN 

;FROM COLD START LOADER. 
;FROM WARM BOOT. 
;CHECK CONSOLE KB STATUS • 
;READ CONSOLE CHARACTER • 
; WR I TE CON~;OLE CHARACTER • 
;WRITE LISTING CHAR. 
; WR I TE PUNCH CI-IAR • 
;READ READER CHAR. 
;MOVE DISK TO TRACK ZERO . 
;SELECT DISK DRIVE • 
;SEEK TO TRACK IN REG A • 
;SET SECTOR NUMBER. 
;SET DISK STARTING ADR • 
; F~EAD SELECTED SECTOR • 
;WRITE SELECTED SECTOR. 
;LIST STATUS CHECK • 
; SECTOR n~ANSLATE ROUT I NE • 

; THESE ENTRY POINTS ADDED BY TARBELL ELECTRONICS. 

. , 

IF SPOOL 
DB OFFH 
J)W LTBSY 
OW LTBSY 
J)W LTBSY 
DW LTBSY 
ENDIF 

;IF USING KLH SPOOLER. 
;FLAG FOR SPOOLER. 
;LISTER STATUS LOCATION 
;FOR SPOOLER - -
;1 DON'T KNOW WHY IT'S 
;HERE 4 TIMES EITHER. 

THIS SECTION DEFINES THE THE DISK PARAMETERS 
; NOTE: 

IF YOU HAVE THE MACRO ASSEMBLER (MAC) FROM 
; DIGITAL RESEARCH, YOU MAY ELIMINATE THIS SECTION 

STARTING AT **AA** TO **BB** AND USE THE MACRO 
FILE "DISKDEF" TO CUSTOM TAILOR YOUR SYSTEM TO 
ALLOW DIFFERENT TYPES OF DRIVES OR MORE THAN 4 

; DRIVES. 

• 

• 
• 
t: 

( 

( 

« 
c 

• 
4A33 = DPBASE EQU $ ;BASE OF DISK PARAMETER BLOCK 

;TRANSLATE TABLE • 4A33 824AOOOO DPEO: DW 
4~~7 nnnnnnnn OW 

XLTO,OOOOH 
OOOOH, OOOOJ-L .. -__ ;~CBBIc;:tI ~Rg~ 



4A:::;:B 2A4D734A 
4A3F C94DAA4D 

4A43 824AOOOO 
4A47 00000000 
4A4E{ 2A4D734A 
4A4F F84DD94D 

4A!53 824AOOOO 
4A57 00000000 
4A5B 2A4D734A 
4A5F 274EO:34E 

4A63 824AOOOO 
4A67 00000000 
4A6B 2A4D7:34A 

( 4A6F 5~:04E:37 4E 

c 

(. 
4A73 = 
4A73 lAOO 
4A75 0'-' . .:, 

4A76 07 
4{~77 00 
4A78 F200 
4A7A :::;:FOO 
4A7C CO 
4A7D 00 
4A7E 1000 
4(.·~80 0200 

4A:32 = 
4A82 OlC)70Dl:;:19 
4A87 050Bl1170:;: 
4A8C 090F 15020:3 
4A91 OE141A060C 
4A96 1218040Al0 

4A73 = « 4A82 = 

4A7::;:: = 
( 4A82 = 

4P.73 = 
4A:::~2 = 

( 

C 

• 4A9C 318000 

• 

DW 
DW 

DPEl : DW 
DW 
DW 
DW 

DPE2: DW 
DW 
DW 
DW 

· , 
DPE::::: DW 

DW 
DW 
DW 

DIHBUF.DPBO 
CSVO,ALVO 

XLT1,000OH 
OOOOH,OOOOH 
DIRBUF,DPBl 
CSV1,ALVl 

XLT2,OOOOH 
OOOOH,OOOOH 
DIRBUF.DF'B2 
CSV2.ALV2 

XLT:;:, OOOOH 
OOOOH,OOOOH 
D I RBUF , DPB:::: 
CSV3, ALV:3 

;DIR BUFF, PARM BLOCK 
; CHECK. ALLOC VECTORS 

;THE FOLLOWING DESCRIBES THE DISK PHYSICAL 
; NATURE, SUCH AS SECTORS/TRACK,DIRECTORY SIZE. 

DPBO EGJ.U $ ;ONE OF 4 DISK PARM. BLOCKS 

( 

DW 2c, ;SECTORS/TRACK ( 
DB .... 

.j ;BLOCK SHIFT 
DB 7 ; BLOCK JVIASK 
DB 0 ;EXTNT MASK t 

;SECTOR 
· , 
XLTO 

DPBl 
XLT1 

DPB2 
XLT2 

DPB3 
XLT:3 

· , 
BOOT 

DW 242 
DW 6:3 
DB 192 
DB 0 
DW 16 
DW .-. 

,(;. 

TRANSLATION TABLE 

EQU $ 
DB 1,7,13,19,25 
DB 5,11,17,23,3 
DB 9, 1 5 , 21 , 2. :;:: 
DB 14,20,26.6,12 
DB 18,24.4,10.16,22 

EG!U DpBO 
EQU XLTO 

EQU DPBO 
Et:;:!U XLTO 

EGJ.U DPBO 
EQU XLTO 

; DISK S I Z E .- 1 
;DIRECTORY MAX. 
;ALLOCO 
;ALLOCl 
;CHECK SIZE 
;NUMBER OF SYSTEM TRACKS 

;START OF TRANS. TABLE 

;EQUIVALENT PARAMETERS 
;SAME TRANSLATE TABLE 

THIS SECTION IS EXECUTED WHENEVER RESET AND RUN 
; I!:;; PUSHED, AFTER THE COLDSTAFn LOADER READS IN 

THE CPM SYSTEM • 

BOOT: LXI SP.80H 

IF INTRP 
EJ. 
ENDIF 

IF 

;SET STACK POINTER. 

;IF INTERRUPTS ALLOWED. 
;ENABLE THEM HERE. 

; IF STANDAFm IlQ2 

• 
• 
I 

f" ... 

c 
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• 
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." 
or 

• 
c 

c 

c 

( 

( 

( 

« 
( 

• 
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4A9F 3E03 
4AAl D300 
4AA3 D302 
4AA5 3E11 
4AA7 D300 
4AA9 D302 

4AAB AF 
4AAC 320300 
4AAF 320400 
4AB2 OE09 
4AB4 2llC4D 
4AB7 77 
4AB8 23 
4AB9 OD 
4ABA C2B74A 
4ABD 3EF2 
4ABF 32284D 
4AC2 CDD44A 
4AC5 DBOl 
4AC7 21EE4C 
4Af":~ f":nnC4C 

DW 0,0 
DW 0,0 
DW 0,0 
Dl"" 0, ° 
ENDIF 

IF MSI02 
MVI A,3 
OUT CCOM 
OUT LCOM 
MVI A,l1H 
OUT CCOM 
OUT LCOM 
ENDIF 

;LEAVE SPACE FOR INIT. 

;IF MITS 2SIO, 
; INITIALIZE 2SIO. 

IF ISI02 OR DELTA 
MVI A,OAAH ; INITIALIZE SIO 2-2. 
OUT CCOM 
OUT LCOM 
t1VI A'I40H 
OUT CCOM 
OUT LCOM 
MVI A,OCEH 
OUT CCOM 
OUT LCOM 
t1VI A'I37H 
OUT CCOM 
OUT LCOM 
ENDIF 

lr:" TUART 
MVI A,l 
OUT 54H 
OUT 52H 
I..X I H, BAUDRS 
MVI A,llH 
OUT 02H 
MOV A,M 
JNX H 
OUT 0 
CALL CONIN 
CALL CONIN 
cpr ODH 
MVI A,l 
JNZ ITl 
ENDIF 

JF SOLOS 
CALL .CLRSCR 
ENDIF 

;IF CROMEMCO TUART, 
;SET A = 1. 
;SELECT DEVICE A. 
;RESET DEVICE B. 
;GCT ADR OF BAUD RATE TABLE. 
;OCTUPLE THE CLOCK. 
;& RESET CURRENT DEV. 
;GET BAUD RATE FROM TABLE. 
;INCREMENT POINTER. 
;SET BAUD RATE. 
;READ KEYBOARD. 
;READ KEYBOARD AGAIN. 
;IF NOT CARRIAGE-RETURN, 
;SLOW THE CLOCK. 
;UNTIL A CARRIAGE-RETURN. 

;IF PROC TECH SOLOS, 
;CLEAR SCREEN. 

XRA A ;CLEAR SCRATCH AREA. 
STA IOBYTE ;CLEAR I/O BYTE. 
STA CDISK ;SELECT DRIVE ZERO 
MVI C,ENDZ-STARTZ ;GET LENGTH OF ZERO AREA. 
LXI H,STARTZ ;GET SCRATCH ADDf~ESS. 

BOOTL: MOV M'IA ;PUT ZERO IN MEMORY. 
INX H ; INCREMENT POINTER. 
DCR C ;DECREMENT COUNTER. 
JNZ BOOTL ;LOOP TILL DONE. 
MVI A,OF2H ;SET LATCH CODE = F2. 
STA LArCH 
CALL SETUP ; SET UP JUMPS. 
IN CDATA ; CLEAR CONSOLE STATUS • 
LXI H'ISMSG ;PRINT OPENING MESSAGE. 
CALL PMSG 
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4ACD 3A0400 
4ADO 4F 
4AD1 C30034 

4AD4 3EC3 
4AD6 320000 
4?~D9 21034A 
4ADC 220100 
4ADF 320500 
4AE2 21063C 
4AE5 220600 
4AE8 218000 
4AEB 221A4D 
4AEE C9 

4AEF 318000 

4AF2 3A0400 
4AF5 32274D 
4?)F8 OEOO 
4AFA CD6848 
4AFD CDA34B 
4BOO C23D4B 
4B03 H:·2C 
4B05 010200 
4B08 210034 

4BOB C5 
4BOC 48 
4HOD CDA54B 
4810 C1 
4B11 C23D4B 
4B14 221A4D 
4E117 CDFB4B 
4B1A CD2D4C 
4B1D C23D4B 
4B20 15 
4B21 CA314B 
4B24 OC 
4025 79 
4826 FE18 
41:328 DA144B 
4"R°?T4 nl=n 1 

GOCPM: LDA CDIBK 
MOV C,A 
,JMP CPMB . , 

;GET DISK NUMBER TO 
;PASS TO CCP IN C. 
;,JUMP TO CCP. 

SET UP ,JUMPS INTO CP/M IN LOWER MEMORY. 

SETUP: MVI 
STA 
LXI 
SHLD 
BTA 
LXI 
SHLD 
LXI 
SHLD 
RET 

A.OC3H 
o 
H,WBOOTE 
1 
5 
H,BDOS 
6 
H,80H 
DMAADD 

;PUT JMP TO waOOT 
;ADR AT ZERO. 

;PUT JUMP TO BDOS 
;AT ADR 5,6,7. 
;SET DEFAULT DMA ADR. 

;RETURN FROM SETUP. 

IF TUART ;IF CROMEMCO TUART, 
BAUDRS: DB 94H,OCEH,OA2H,92H,88H,84H,82H,1 

ENIHF 

WARM-BOOT: READ ALL OF CPM BACK IN 
EXCEPT BIOS, THEN ,JUMP TO CCP. 

WBOOT: LXI SP,80H 

IF INTRP 
El 
ENDIF 

JF LSTPAG 
XRA A 
STA LFCNT 
ENDIF 

LDA 
STA 
MVI 
CALL 
CALL 
JNZ 
MVI 
LXI 
LXI 

CDISK 
TEMP 
C,O 
SELDSK 
HOME 
RDERR 
D,NSECTS 
B,2 
H,CPMB 

IF INTRP 
OJ: 
ENDIF 

RDBLK: PUSH B 
MOV C,B 
CALL SETTRK 
POP 8 
. ...INZ RDERR 

RBLK1: SHLD DMAADD 
CALL SETSEC 
CALL READ 
,JNZ RDERR 
OCR D 
. ...IZ ALDON 
INr~ C 
MOV A.C 
CPI 27 
,JC RBLKl 
MVI C,l 

;SET STACK POINTER. 

;IF INTERRUPTS ALLOWED. 
;ALLOW THEM HERE. 

;IF LIST DEVICE PAGING, 
;RESET LINE-FEED COUNT. 

;SAVE DISK NUMBER. 

;SELECT DISK ZERO. 

;MOVE TO TRACK ZERO. 
;IF ERROR, PRINT MESSAGE. 
;GET # SECTORS FOR CPM READ. 
;TRACK (8)=0, SECTOR (C)=2. 
;GET STARTING ADDRESS. 

;IF INTERRUPTS ALLOWED, 
;DISABLE THEM HERE. 

; SAVE B8<C. 
;GO TO TRACK IN 8. 

;RESTORE B8cC. 
;IF ERROR, PRINT MESSAGE. 
;SET STARTING ADDRESS. 
;READ STARTING AT SECTOR IN C. 

;IF ERROR, PRINT MESSAGE. 
;DECREMENT SECTOR COUNT. 
;ALL DONE WHEN 0=0 • 
; INCREMENT SECTOR NUMBER. 
;IF SECTOR NUMBER 
;18 NOT 27, 
;KEEP READING ON THIS TRACK. 
; OTHERWISE, _I3ES;_I::I~CTOR=l_, 
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4l::.{2D 04 
4B2E C:30B4B 
4B:31 :3A274D 

4B34 :320400 
4B37 CDD44A 
l~B:3A C3CD4A 

4B::::D 
4B3F 
4H42 
4B45 

OE42 
CD5D4B 
CD514B 
C3EF4A 

INR B 
.JMP RDBLI< 

ALDON: LDA TEMP 

RDERR: 

IF INTRP 
EI 
ENDIF 

STA CDISK 
CALL SETUP 
.JMP GOCPM 

MVI 
CALL 
CALL 
..JMP 

C. '-B-' 
CONOT 
CCtNIN 
WBOOT 

; INCREMENT TRACK NUMBER. 
;AND READ NEXT TRACK. 
;RESTORE DISK NUMBER. 

;IF INTERRUPTS ALLOWED, 
;ALLOW THEM AGAIN HERE. 

; SET UP .JUMPS. 
;GO BACK TO CPM. 

;GET BOOT ERROR CODE. 
;PRINT IT. 
;READ A CHAR FROM CONSOLE. 
;DO A WARM BOOT • 

CHECK CONSOLE INPUT STATUS. 

• 

( 

( 

( C 
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4B48 D800 
484A Ee.01 
4H4C :;:EOO 

4B4E C::;: 

4B4F 2F 
4850 C9 

4851 DBOO 
4B53 E601 

4855 CA514B 

4B5:3 DB01 

4D~5A E67F 
4B5C C9 

CONST: IN CSTAT 
ANI CKBR 

CONST1: MVI A,O 

IF RDYLO 
RhlZ 
ENDIF 

IF RDYHI 
RZ 
ENDIF 

CMA 
RET 

;READ CONSOLE STATUS. 
;LOOK AT KB READY BIT. 
;SET A=O FOR RETURN. 

;IF STATUS READY LOW, 
; NOT READY WilEN NOT O. 

;IF STATUS READY HIGH, 
;NOT READY WHEN ZERO. 

; I F READY A=FF. 
;RETURN FROM CaNST. 

READ A CHARACTER FROM CONSOLE. 

CONIN: 

If NOT SOLOS 
IN CSTAT 
ANI C.:::BR 
ENDIF 

IF SOLD:::; 
CALL 1<8D 
• .IZ CONIN 
ENDIF 

;IF NOT PROC TECH SOLOS. 
;READ CONSOLE STATUS. 
;IF NOT READY, 

;IF PROC TECH SOLOS. 
;READ SOL KEYBOARD. 
;READY WHEN NOT ZERO • 

IF RDYLO AND NOT SOLOS 
JNZ CONIN ;LOOP UNTIL LOW. 
ENDIF 

IF RDYHI 
. JZ CONIN 
ENDIF 

IF NOT !::;OLOS 
IN CDATA 
ENDIF 

ANI 7FH 
RET 

;IF READY WHEN HIGH. 
;LOOP UNTIL HIGH • 

;IF NOT PROC TECH SOLOS, 
;READ A CHARACTER. 

;MAKE MOST SIG. BIT == o. 
;RETURN FROM CONIN. 

WR I TE A CHARACTER TO THE CONSOLE DEV I ~:E •... 
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4B5D DBOO 
4B5F E602 

4Bl:.l CA5D4B 

4B64 79 
4B65 D301 
4B67 C':;> 

· • 
CONOT: 

CONOT1: 

· , 

IF CONUL 
MVI A70DH 
CMP C 
,..IZ CONULL 
ENDIF 

;IF NULLS REQUIRED. 
;IF IT"'S A CR. 
;THEN HOP OUT 
;TO NULL ROUTINE. 

IF NOT SOLOS AND NOT VIDEO 
IN CSTAT ;READ CONSOLE STATUS. 
ANI CPTR ;IF NOT READY, 
ENDIF 

IF RDYLO AND NOT SOLOS AND NOT VIDEO 
JNZ CONOT1 ;LOOP UNTIL LOW. 
ENDIF 

Ir RDYHI 
JZ CONOT1 
ENDIF 

;IF READY WHEN HIGH. 
;LOOP UNTIL HIGH. 

IF NOT SOLOS AND NOT VIDEO 
MOV A,C ;GET CHARACTER. 
OUT CDATA ;PRINT IT. 
RET ; RETURN. 
ENDIF 

;THIS ROUTINE CALLES YOUR VIDEO DRIVER 
;ROUTINE WHICH MUST BE IN ROM. 
;ALL REGISTERS MUST BE SAVED AND RESTORED 
;BY YOUR VIDEO DRIVER IN ORDER TO BE 
;COMPATIABLE WITH CPM. 
;CPM PASSES THE CHAR. TO BE OUTPUT IN THE 
; C REGISTER. MAKE ANY CHANGES IN THIS 
;ROUTINE TO PASS THE CHAR FROM REG C TO 
;THE REGISTER YOUR VIDEO DRIVER EXPECTS 
;IT TO BE IN. 

IF VIDEO ;IF USING A VIDEO DRIVER 

( 

• 
( 

• 
• 
( 

( 

( 

( 

IN RO~ 
MOV A7C ;GET THE CF'M CHAR INTO REG A .-
CALL OUTADDR ;CALL YOUR VIDEO DRIVER. 
RET ;RETURN TO CPM. 
ENDIF t. 
IF CONUL 

CONULL: PUSH B ;SAVE B&C. • MVI B,CNULL+1 ;GET NULL COUNT. 
CONUL1 : CALL CONOT1 ;PRINT CR. 

MVI C,O ;GET NULL CHAR. • PCR B ;DECREMENT COUNTER. 
. ..INZ CONUL1 ; DCI NEXT NULL • 
POP B ;RESTORE B8cC. « 
MOV A,C ;RESTORE A. 
RET ; RETURN. 
ENDIF • 
IF SOLOS ;IF PROC TECH SOLOS, 
PUSH B ;SAVE B&C. C 
110V B,C ;PUT CHAR IN B REG. 
CALL SCRN ;OUTPUT CHAR TO SOLOS. 
POP B ; RESTORE B8<C. C' 
MOV A,C ;PUT CHAR IN A. 
Rf'::T ;RETURN FROM CONOT. 
ENDIF ( 



• 
c· 

cr 

( 

( 
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• 
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4868 210000 
4B6B 79 
4B6C FE€)4 
4B6E DO 
4D6F 321D4D 
4B72 211C4D 

4B75 7E 

4B76 5F 
4B77 1600 
41":79 21214D 
4B7C E5 
4B7D 19 
4B7E DBF9 
413::;:0 77 
4B81 79 

4E:::;:2 5F 
4B8:3 E1 
4B:34 19 
4B85 7E 
4}:~:36 D::::F9 
4B8:3 79 
4B:;::0;:' 321C4D 
4BE:C 2F 
4EH3D 87 
4BE:E 87 
4B:3F 87 
4B90 87 
4B'::'>1 F602 
4B9~: ~:2284[1 

4B96 2A1D4D 
4B99 11334A 
4B9C 29 
4B9D 29 
4B9E 2'::' 
4B9F 29 
4BAO 19 
4BA1 AF 
4BA2 C9 

4ElA3 OEOO 

; SELECT DISK NUMBER ACCORDING TO REGISTER C. 

SCLDSK: 

SELMOR: 

LXI H.O 
MOV A.C 
CPI NDISI< 
RNC 
STA PDISK 
LXI H,DISKNO 

MOV A.M 

IF DUAL 
ANI OFEH 
ENDIF 

MOV 
MVI 
LXI 
PUSH 
DAD 
IN 
MOV 

E.A 
D,(> 
H, TFHAB 
H 
D 
TRACK 
M.A 

MOV A,C 

IF DUAL 
ANI OFEH 
ENInr' 

MOV E.A 
POP H 
DAD D 
MOV A,M 
OUT TF~ACK 
MOV A,C 
STA DISI<NO 
CMA 
ADD A 
ADD A 
ADD A 
ADD A 
ORI 2 
STA LATCH 

c 
;SET UP FOR ERROR CODE 
;GET NEW DRIVE. • 
;CALLING UNDEFINED DRIVE? 
;IF NO CY, H,L TELLS CPM YES. 
; WE ARE m<. SAVE NEW D I !=W: NUMe, 
;GET OLD DRIVE NUMBER. 

;GET OLD DISK NUMBER. 

;IF DUAL DRIVE. 
;CLEAR OUT BIT O. 

;PUT OLD DISK NO. IN D&E. 

;GET ADDRESS OF TRACK TABLE. 
;SAVE ADDRESS OF TRTAB. 
;ADD DISK NO. TO ADDRESS. 
;READ 1771 TRACK REGISTER. 
;PUT INTO TABLE. 
;GET NEW DISK NUMBER. 

;IF A DUAL DRIVE. 
;CLEAR BIT O. 

;PUT NEW DISK NO. IN D&E. 
; RESTORE ADDF<ESS OF TRT AB. 
;ADD DISK NO. TO ADDRESS. 
;GET NEW TRACK NUMBER. 
;PUT INTO 1771 TRACK REG. 
;UPDATE OLD DISK NUMBER. 

;BITS INVERTED INTO LATCH. 
;PUT BITS 1&2 AT 4&5. 

;MAKE LATCH COMMAND. 
;SAVE NEW LATCH CODE. 

, 
( 

( 

• 
« 

• 
• 
c 

t 
;SELECT DRIVE AS A FUNCTION OF H,L 

. , 

LHLD PDISK 
LX I D, DPB,!\S:E 
DAD H 
DAD H 
DAD H 
DAD H 
DAD D 
XRA A 
RET 

; LOAD DISK NUMBER AND ZERO BY.~ 
;POINT TO DISK PARM START. 

I: 
;lI-16 
; COMPUTE INDEX FOR THE DRIVE (' 

;SET A == O. 
;RETURN FROM SELDSK • 

MOVE DISK TO TRACK ZERO. 

HOME: MVI C,O ;SEEK TO TRACK ZERO. 

; SET TRACK NUMBER TO WHATEVER IS IN REGISTER C • 
; ALSO PERFORM MOVE TO THE CORRECT TRACI< (SEEK). 

SCTTRK: 
IF NOT DUBSID 
PUBH H 

;IF NOT DOUBLE-SIDED, 
;SAVE H&L. 

( 

• 
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4BA6 ZA2840 
4BA9 70 
4HAA D3FC 
4BAC 322940 
4BAF BC 
48BO 3EFF 
4BB2 C2B64B 
4BB5 2F 
4BB6 321F40 
4BB9 E1 

4BBA 79 

4BBB 321840 

4};BE C5 
4BBF 47 
48CO 3EOA 
4BC2 32264D 
4BC~i DBF9 
4BC7 4F 
4BC8 79 
48C9 B8 
4HCA C2CF4B 
4BCD C1 
4J:~CE C9 

4BCF F5 
4BDO 3EDO 
4BD2 3D 
4BD:3 CZD24B 
41-3D6 F1 

LHLD LATCH 
MOV A,L 
OUT DCONT 
STA CLATCH 
CMP H 
MVI A,OFFH 
....INZ SFLAG 
CMA 

SFLAG: STA HLSF 
POP H 
ENOIF 

SlDE2: 
SETLAT: 

SE.TFL: 

. , 

MOV A,C 

IF DUBSID 
RRC 
PUSH PSW 
PUSH H 
LHLD LATCH 
"(IV A, L 
....IC SIDE2 
OHI 40H 
....IMP SETLAT 
ANI 082H 
OUT DCONT 
STA CLATCH 
XRA H 
ANI OBFH 
MVI A,OFFH 
JNZ SETFL 
CMA A 
STA HLSF 
POP H 
POP PSW 
ANI 7FH 
"CIV C,A 
ENDIF 

STA TRK 

;GET N~W & OLD LATCH. 
;GET NEW LATCH. 
;SELECT DRIVE NOW. 
;REMEMBER CURRENT LATCH • 
;IS NEW SAME AS OLD? 
;IF NOT, SET FLAG = FF. 

;IF NEW = OLD, FLAG = 0. 
;SET HEAD-LOAD/SELECT FLAG. 
; RESTORE Hl!<L. 

;GET NEW TRACK NUMBER. 

;IF DOUBLE-SIDED DISK, 
;SHIFT RIGHT ONCE. 
;SAVE REVISED TRACK NUMBER. 
;SAVE H&<L. 
;GET NEW &< OLD LATCH. 
;PUT NEW LATCH IN A. 
;IF TRACK # ODD, SIDE #2 • 
;CLEAR LATCH BIT FOR SIDE 1. 
;GO AHEAD AND SET LATCH • 
;SET LATCH BIT FOR SIDE 2. 
;OUTPUT TO TIiE LATCH. 
;SET CURRENT LATCH CODE. 
;COMPARE OLD WITH NEW, 
; IGNORE SIDE BIT. 
;IF OLD NOT = NEW, 

SET FLAG = FF. 
;IF OLD = NEW, FLAG = 0. 
;SET FLAG ZERO IF SAME. 
;RESTORE H8cL. 
; RESTORE n fE TRACK NUMBER. 
;CLEAR MSB. 
; SET C=TRACI< NUMBER. 

;UPDATE OLD WITH NEW • 

MOVE THE HEAD TO THE TRACK IN REGISTER A • . , 
SEEK: 

SRETRY: 

THERE: 

NOTHR: . , 

PUSH 
MOV 
MVI 
STA 
IN 
MOV 
MOV 
CMF=' 
....INZ 
POP 
RET 

B 
B,A 
A,RTCNT 
SERCNT 
TRACK 
C,A 
A,C 
B 
NOTHR 
B 

; SAVE Bl!cC. 
;SAVE DESTINATION TRACK. 
;GET RETRY COUNT. 
;STORE IN ERROR COUNTER. 
;READ PRESENT TRACK NO. 
; SOME 
; DELAY 
;SAME AS NEW TRACK NO.? 
; .JUMP I F NOT THERE • 
;RESTORE B8cC. 
;RETURN FROM SEEK. 

;THIS ROUTINE IS TO ALLOW TIME FOR THE DRIVE 
; TUNNEL ERASE TO TERMINATE BEFORE !"IOVING THE 
;1 lEAD. THE DELAY IS APPROX. 700 MICRO-SEC. @ 

; 4 MHZ CPU TIME, AND DOUBLE THIS FOR 2 MHZ CPU-'S. 

BUSY1 : 

PUSH 
MVI 
DCR 
....INZ 
POP 

PSW 
A,ODOH 
A 
BUSY 1 

PSW 

; SAVE ACCLIM 
;DELAY COUNT = 208 
;DECREASE COUNT 
;LOOP TILL DONE 
; RESTORE ACCLIM 

c 
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4E:D7 78 
4BD:;:: D::::FB 
4HDA DElF8 
4BDC OF 
4BDD DADA4B 
4BEO :::::E1D 
4HE2 D::::F8 
4BE4 DBFC 
4BE6 DBF8 
4B£:::: E691 
4BEA CACD4B 

4BED :;::A264D 
4HFO 3D 
4BFl C2C24B 
4DF4 C1 
4BF5 CD5:::4C 
4BF8 C:3BE4B 

4BFB 79 
4BFC :32194D 
4DFF C9 

BUSY: 

SDIR: 

DL.OOP: 

::::TEPI : 

IF NOT PERSCI ;IF NOT PERSCI DRIVE. 
MOV A,B ;RESTORE A FROM B. 
OUT DDATA ;TRACK TO DATA REGISTER. 
IN DSTAT ;READ DISK STATUS. 
RRC ; LOOK AT BIT O. 
JC BUSY ;WAIT TILL NOT BUSY. 
MVI A,14H+STPRAT+HLAB ;GET STEP RATE, DO 
OUT DeOM ;SEEK WITH VERIFY. 
IN WAIT ;WAIT FOR INTRQ. 
IN DSTAT ;READ STATUS. 
ANI 91H ;LOOK AT BITS. 
JZ THERE ;OK IF ZERO. 
ENDIF 

IF 
MVI 
... Ie 
MVI 
OUT 
MVI 
DCR 
JNZ 

PERSCI 
A,40H+HLAB 

SDIR 
A,60H+HLAB 
DCOM 

1'10 V 
SUB 
... IF' 
CMA 
INR 
MOV 
MVI 
OUT 
DCR 
. JNZ 
IN 
IN 
rlOV 
OUT 
LDA 
ANI 
OUT 
IN 
L.DA 
OUT 
xnA 
POP 
fU:T 
ENDIF 

A,20 
A 
DLOOP 
A,C 
B 
STEP 

A 
C,A 
A,l 
DCONT 
C 
STEPI 
WAIT 
DSTAT 

TRACK 
CLATCH 
72H 
DCONT 
WAIT 
CLATCH 
DCONT 
A 
B 

If NOT F'ERSC I 
LDA SERCNT 
DCR A 
. JNZ SRETRY 
POP B 
CALL RECOV 
.JMP SEEK 
ENDIF 

;IF PERSCI DRIVE, 
; I F CARRY = 1, 

;STEP IN • 
;OTHERWISE, OUT. 

; ISSUE STEP DIRECTION. 
;DELAY LOOP COUNT. 
;DECREMENT COUNTER. 

;GET PRESENT TRACK. 
;FIGURE TRACKS TO STEP. 
;IF NEGATIVE, 
;FIGUF~E THE 
;TWO~S COMPLEMENT. 
;GET DIFFERENCE. 
;PERSCI STEP COMMAND. 
;STEP PERSCI (E-14). 
;COUNT THE STEP. 
;STEP UNTIL C = O • 
; CLEAR 1771. 

;GET DEST. TRACK. 
;UPDATE TRACK REG. 
;GET LATCH CODE. 
;MAKE COMMAND TO 
;SWITCH WAIT FOR 
; !::;EEK COMPLETE. 
;RESTORE LATC.~ TO 
;OLD CODE. 
;MAKE GOOD RETURN. 
; F<E:;:;TORE Bl!(C. 

;IF NOT PERSCI DRIVE. 
; GET Er~ROR COUNT. 
;DECREMENT COUNT. 
;RETRY SEEK • 
; RESTORE B8<C. 
;IF SEEK RETRY = 10 CHECK 
; FOR CNTL-C FOR ABORT. 

SET DISK SECTOR NUMBER. 

SETSEC: MOV A.C 
STA :3ECT 
RET 

;GET SECTOR NUMBER. 
;PUT AT SECT # ADDRESS. 
;RETURN FROM SETSEC. 

;TRANSLATE TIE SECTOR GIVEN B.C 
;USING THE TRANSLATE TABLE 
n-:; T vt="1\l RV n ~ r-:-

c 
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4(:00 EB 
4C01 09 
4(,;02 6E 
4C03 2600 
4C05 C9 

4(:06 60 
4C07 69 
4C08 221A4D 
4C08 C9 

4COC 3A1F4D 
4COF B7 
4C10 CA244C 
4C13 2F 
. 4C 14 321F4D 

4C17 DBF9 
4C19 D:3FB 
4C:1D 3E1D 
4C1D D3F8 
4C1F DBFC 
4C21 3E04 
4C23 C9 
4C24 DBF8 
4C26 Ec,20 
4C28 CA214C 
4C2B AF 
4C2C C9 

4C2D 3EOA 

4C2F CD9C4C 
4C32 C688 
4C:34 D3F8 
4C36 DBFC 
4C38 B7 
4C39 F2434C 
4(';:3C DBFB 
4C3E 77 
4C3F· 23 
4C40 C3364C 
4C43 DBF8 

4(:45 E69D 
4C47 C8 
4C48 CD674C 
4C4B 3A254D 
4C4E 3D 

4F ... "?F4C 

· , 
Sr:CTRAN: 

XCHI3 
DAD B 
MOV L,M 
MVI H,O 
RET 

;H,L = TRANS 
;H,L = TRANS (SECTOR) 
;L = TRANS (SECTOR) 
;CLEAR REG H 
;H,L = TRANSLATED SECTOR 

SET DISK DMA ADDRESS. 
· , 
SETDMA= MOV H,B 

MOV L,C 
SHLD DMAADD 
RET 

;MOVE B~C TO HLL. 

;PUT AT DMA ADR ADDRESS. 
;RETURN FROM SETDMA. 

· • 
HDLD - GET HEAD-LOAD BIT IF REQUIRED. 

HDLD: LOA HLSF 
ORA A 
,..IZ HDLD1 
CMA 
STA HLSF 

;GET HEAD-LOAD FLAG. 
;IS A = ZERO? 
;HOP IF SO. 
;SET A = O. 
;SET FLAG = 0 IF NOT. 

;IF CHANGING TO A NEW DRIVE, PERFORM A SEEK TO 
;THE SAME TRACK TO ALLOW THE HEAD TO UNLOAD. 

IN TRACK ;GET PRESENT TRACK 
OUT DDATA ;AND TELL 1771 ABOUT IT. 
MVI A,14H+STPRAT+HLAB ;GET THE STEP RATE. 
OUT DCOM ;SEND IT TO FLOPPY CONTROLLER. 
IN WAIT ;WAIT FOR INTRQ. 

HDLDY: MVI A,4 ;SET BIT TO LOAD HEAD. 
RET ;RETURN FROM HDLD. 

HDLD1: IN DSTAT ;READ 1771 STATUS. 

· , 

ANI 20H ;LOOK AT HL BIT. 
JZ HDLDY ;LOAD IF NOT LOADED. 
XRA A ;OTHERWISE, A=O. 
RET ;RETURN FROM HOLD. 

; READ THE SECTOR AT SECT, FROM THE PRESENT TRACK. 
; USE STARTING ADDRESS AT OMAAOD. 

READ: 
RRETRY: 

READE: 
RLOOP: 

RDDONE: 

MVI 

CALL 
ADI 
OUT 
IN 
ORA 
,..IP 
IN 
MOV 
INX 
JMP 
IN 

A,RTCNT 

DSKSET 
88H 
DCOM 
WAIT 
A 
RDDONE 
DDATA 
M,A 
H 
RLOOP 
DSTAT 

IF INTRP 
El 
ENDIF 

ANI 
RZ 
CALL 
LDA 
DCR 
JNZ 

9DH 

ERCHK 
ERCNT 
A 
RRETRY 

;GET RETRY COUNT. 

;SET UP DISK. 
;ADD CODE FOR READ SECT. 
;SEND COMMAND TO 1771. 
;WAIT FOR DRQ OR INTRQ. 
;SET FLAGS. 
; DONE IF INTRI:;'J. 
;READ A DATA BYTE FROM DISK. 
;PUT BYfE INTO MEMORY. 
; INCREMENT MEMORY POINTER. 
;KEEP READING. 
;READ DISK STATUS. 

;IF INTERRUPTS ALLOWED, 
;ALLOW AGAIN HERE. 

;LOOK AT ERROR BITS. 
;RETURN IF NONE. 
;CHECK FOR SEEK ERROR. 
;GET ERROR COUNT. 
;DECREMENT COUNT. 
;TRY TO READ AGAIN. 

( 

I 
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4C52 CD584C 
4C55 C32D4C 

4Cf:58 :21 E74C 
4C5B CDDC4C 
4C5E C1.)514B 
4C61 FE03 
4C:63 CO 
4C64 C3EF4A 

4C67 57 
4C68 E610 
4C6A C2704C 
4C6D 7A 
4C6E B7 
4C6F C9 

4C70 3EC4 
4C72 D3F8 
4(,:74 DBFC 
4C76 DBFB 
4(:78 47 
4C79 DBFC 
4(:7B B7 
4C7C F2844C 
4C7F DBFB 
4C81 C3794C 
4(:84 DBF8 
4C86 B7 
4C87 CA904C 
4CE:A CDA:348 
4C8D C3934C 
4C90 78 
4(;91 D3F9 
4C9:3 3A184D 
4C:9C. CDBE4B 
4C99 7A 
4C9A B7 
4C98 C9 

4C9C 322540 
4C9F 3EDO 
4(:Al D3F8 
4CA:3 E3 
4C:A4 E~: 

. , 
;RECOV 

CALL RECOV 
...IMP READ 

_._. --

;CHECK FOR ABORT OR CONTINUE 
;IF NOT CNTL-C, TRY TO READ AGAIN. 

;THIS ROUTINE IS CALLED BY ANY READ,WRITE,SEEK 
;ROUTINE IF THE RETRY COUNT GOES TO 10. IF IT 
;DOES,THIS ROUTINE CALLS CONIN FOR A KEY TO BE 
; PUSHED. IF THE KEY IS A CNTL-C, THEN A WARMBOOT 
;18 EXECUTED. IF ANY OTHER KEY IS PUSHED, THEN 
;A RETURN 18 MADE BACK TO THE CALLER AND THAT 
;ROUTINE 18 RETRIED FOR 10 MORE TIMES. 

RECOV: LXI 
CALL 
CALL 
CPI 
RNZ 
...IMP 

H,ERRMSG 
PMSG 
CONIN 
03H 

WBOOT 

;POINT TO lIERROR II MESSAGE. 
;PRINT IT ON CONSOLo 
;CHECK FOR PUSHED KEY. 
;IS IT A CNTL-C ? 
;RETURN TO CALLER IF NOT. 
;YES, DO WARMBOOT • 

; ERCHK - CHECK FOR RECORD NOT FOUND ERROR. 

ERCHK= MOV D,A ;SAVE ERROR BITS IN D. 
ANI 10H ;IF RECORD NOT FOUND, 
... INZ CH.<SK ; DO A CHECK ON SEEK. 
MOV A, D ; OTHERWISE RESTORE BITS 
ORA A ;SET FLAGS, 
RET ;AND RETURN. 

;CHECK FOR SEEK TO CORRECT TRACK, 
;AND CHANGE IF NECESSARY. 
CHKSK= MVI A,OC4H ;SEND COMMAND TO 1771 

OUT DCOM ;TO READ ADDRESS. 
IN WAIT ;WAIT FOR DRQ OR INTRQ. 
IN DDATA ;READ THE TRACK ADDRESS. 
MOV B,A ;SAVE IN REGISTER B. 

CHKS2= IN WAIT ;WAIT FOR INTRQ. 
ORA A ;SET FLAGS. 
...IP CHKS3 ; DONE WITH READ ADR OP. 
IN DDATA ;READ ANOTHER BYTE. 
...IMP CHKS2 ;00 IT AGAIN. 

CHKS3: IN DSTAT ;READ DISK STATUS. 
ORA A ;SET FLAGS. 
... IZ CHKS4 ; READ ADR OK IF O. 
CALL HOME ; OTHERWISE, HOME FIRST. 
...IMP CHKS5 

CHKS4: MOV A,B 
OUT TRACK 

CHKS5: LOA TRK 
CALL SEEK 
MOV A,D 
ORA A 
RE"r . , 

;UPDATE TRACK REGISTER. 

;GET REQUIRED TRACK NO. 
;MOVE THE HEAD TO IT. 
;GET ERROR BITS. 
;SET FLAGS. 
;RETURN FROM ERCHK. 

;DISK SET UP ROUTINE. 
;THIS ROUTINE IS COMMON TO 
;BOTH THE READ AND WRITE 
;ROUTINES. 
; 
DSKSET: 

STA 
MVI 
OUT 
XTHL 
XTHL 

ERCNT 
A,ODOH 
DCOM 

IF INTRP 
no, 

;STORE IN ERROR CTR. 
;CAUSE INTERRUPT. 

; SOME 
; DELAY 

;IF INTERRu~r8 ALLOWED, 
;DISABLE THEM HERE. 

, 
• 
• 
c 

.' 
f 

• 
• 
( 

( 

( 

c: 

• 
• 
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• 
c 

• 
• 
• 

4CA5 2A1A4D 
4CA::;: :3A 194D 
4C:AB J:I:::;:FA 
4CAD CDOC4C 
4CBO C9 

4CB1 :3EOA 

4CB:;: CD9C4C 
4CB6 C6A:3 
4CBO D:3F8 
4CBA DBFC 
4C:BC 137 
4CBD F2C74C 
4[:CO 7E 
4CC1 D3FB 
4(:[::3 2:3 
4CC4 C3BA4C 
4(:C7 DBF8 

4(:(:9 E6FD 
4CCB C8 
4C:CC CD674C 
4CCF :3A254D 
4(:D2 3D 
4CD:3 C2B:;:4C 
4CD6 CD5:::4C 
4CD9 C3B14C 

4CDC 7E 
4CDD B7 
4C:DE CO 
4CDF 4F 
4(.:EO CD5D4B 
4CE:::;: 2:3 
4CE4 C:3DC4C 

ENIHF 

U-ILD DMAADD 
LDA SECT 
OUT SECTP 
CALL HDLD 
RET 

;GET STARTING ADDR. 
;GET SECTOR NUMBER. 
;SET SECTOR INTO 1771. 
;GET HEAD-LOAD BIT? 
;RETURN TO CALLER 

WRITE THE SECTOR AT SECT, ON THE PRESENT TRACK. 
USE STARTING ADDRESS AT DMAADD. 

WRITE: MVI A,RTCNT 
WRETRY: 

WRITE2: 
WLOOP: 

WDONE= 

CALL 
ADI 
OUT 
IN 
ORA 
,JP 
MOV 
OUT 
INX 
.JMP 
IN 

DSKSET 
OA8H 
DCOM 
WAIT 
A 
WDONE 
A,M 
DDATA 
H 
WLOOP 
D::::TAT 

IF INTRP 
EI 
ENDIF 

ANI 
RZ 
CALL 
LDA 
DCR 
.JNZ 
CALL 
,JMP 

OFDH 

ERCHK 
ERCNT 
A 
WRETRY 
RECOV 
WRITE 

;GET RETRY COUNT. 

;SET UP DISK. 
;ADD CODE FOR WRITE. 

;WAIT FOR READY. 
; SET FLAG!:::. 
;HOP OUT WHEN DONE. 
;GET BYTE FROM MEM. 
;WRITE ONTO DISK. 
; INCREMENT MEM PTR. 
;KEEP WRITING. 
;READ DISK STATUS. 

;IF INTERRUPTS ALLOWED, 
;ENABLE AGAIN HERE. 

;LOOK AT THESE BITS. 
;RETURN IF NO ERR. 
;CHECK/CORRECT SEEK ERR. 
;GET ERROR COUNT. 
;DECREMENT COUNT. 
;TRY TO WRITE AGAIN. 
;CHECK FOR ABORT 
;RETRY WRITE AGAIN. 

PRINT THE MESSAGE AT Hgl.L UNTIL A ZERO. 

· , 

MOV 
ORA 
RZ 
MOV 
CALL 
INX 
.JMP 

C.A 
CONOT 
H 
PMSG 

;GET A CHARACTER. 
; I FIT ,- !::: ZERO. 
; RETURN. 
; OTHERWISE, 
;PRINT IT. 
; INCREMENT H8(L, 
;AND GET ANOTHER. 

4CE7 4552524F52ERRMSG: DB 
4CEE ODOA546172SMSG: DB 

---ERROR. ---, (I 
ODH,OAH,/Tarbel1 ' 
MSIZE/1(1+'(I',MSIZE MOD 10 + '0' 
'-K CPM 2.2-',0 

4CF8 3230 
4CF A 4B204:;:504D 

4D04 0130:2 
4D06 E602 
4[108 C:;:4C4B 

· , 
DB 
DB 

;LIST STATUS CHECK ROUTINE 

· , 

IN LSTAT 
ANI LRBIT 
,JMP CONST1 

;CHECK LIST STATUS PORT 
;MASK AND CHECK READY BIT 
;FINISH IN THE CONST ROUTINE. 

WRITE A CHARACTER ON LISTING DEVICE. 

I T ~::T = 

• 

( 

« 
( 

• 
• 

( 

( 

( 

• 
t 
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• 

c 

C' 
" 

c 

( 

c 

:t 

·f 

( 

• 
• 
c: 

4DOB D802 

4DOD E602 

4DOF CAOB4D 

4D12 79 
4LJ 13 D:;;:03 
4D15 C9 

IF LSTNUL 
MVI A,ODH 
CMP C 
I.JZ LINUL 
ENDIF 

IF LSTPAG 
MVI A,OAH 
CMP C 
..JZ LINUL3 
ENDIF 

;IF NULLS OR PAGING ... 
;IF IT"'S A CR, 
;THEN HOP OUT TO 
;NULL ROUTINE. 

;IF PAGING 
;GET A LINEFEED 
;DOES IT MATCH? 

LTBSY: IN LSTAT ;READ LISTER STATUS. 

LINUL: 

LINUL1: 

IF NOT DELTA 
ANI LRBIT 
ENDIF 

II=- DELTA 
ANI 81H 
XRI 81H 
JNZ LTBSY 
ENDIF 

;LOOK AT READY BIT. 

;LOOK AT BITS 7 AND ° 
;BOTH MUST BE ONES TO PRINT 
;LOOP TILL ONES 

IF NOT DELTA AND RDYLO 
..JNZ LTBSY ;LOOP TILL LOW. 
ENDIF 

IF NOT DELTA AND RDYHI 
JZ LTBSY ;LOOP TILL HIGH. 
ENDIF 

MOV A,C 
OUT LDATA 
RET 

IF LSTNUL 
PUSH B 
MVI B,(LNULL 
CALL LTBSY 
MVI C,O 
DCR B 
IoINZ LINULl 
....IMP LINUL2 
ENDIF 

;GET DATA BYTE. 
;PRINT IT. 
;RETURN FROM LIST. 

;IF LIST NULLS 
;SAVE B8<C. 

AND OFFH)+l ;GET NULL COUNT 
;PRINT (CR FIRST). 
;GET NULL CHAR. 
;DECREMENT COUNTER. 
;DO NEXT NULL. 
;EXIT THE ROUTINE • 

If LSTPAG ;IF LIST DEV. PAGING, 
LINUL3: PUSH B ;SAVE B,C PAIR 

LOA LFCNT ;GET LINE-FEED COUNT. 
INR A ;INCREMENT IT. 
$T A LFCNT ; SAVE I T BACK. 
CPI LINCNT-(LINCNT/11) ;END OF PAGE? 
t1VI B ... 1 ;SET UP FOR 1 LF. 
JNZ NOTEOP ;HOP IF NOT END. 
XRA A ; SET LF COUNT = O. 
STA LFCNT 
"VI B, (LINCNT/l1)+1 ;BETWEEN PAGES. 

NOTEOP: MVI C,OAH ;GET LINE-FEED CODE. 
~STPA1: CALL LTBSY ;PRINT LINE-FEED. 

DCR B ;DECREMENT LF COUNTER. 
JNZ LSTPAl ;DO NEXT LINE FEED? 
ENDIF 

lr' LSTNUL OR LSTPAO ; I F NULLS OR PAG I NO ... 
LINUL2: POP B ;RESTORE B8<C. 

MOV A, C ; RE_sr08E __ e_~,,_~_ ._. ~ .. ,_ 

c 

c 

c. 
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" 
C 

C: 4[116 (-'Q -'.' 

C 

4L117 C':.;' • 
c; 

( 

(' 
4[118 

:f 
4D10;-
4D1A 

t 

, 4D1C 
4D1D 

'C 
4111F 

( 
4D20 

• 4D21 

( 

I: 
4D25 
4D26 
4D27 
402:::: 

•• 4D20;-
4D2A :::: 

C 
4D2A 
4DAA 
4DC';;> 

• 40 DO;-
4DF:;:: 
41:::0:::: 
4E27 • 4E:37 
4E56 
41::::66 :::: • 01:3C :::: 

4E66, 

• A.:> 

RET 
ENDIF 

PUNCH PAPER TAPE. 

PI...INCH: 
RET 

;RETURN FROM LIST. 

;RETURN FROM PUNCH. 

NORMALLY USED TO READ PAPER TAPE. 

RCADER: 
RET ;RETURN FROM READER. 

;NOTE: AS THERE ARE ONLY SIX (6) SECTORS 
;AVAILABLE FOR CBIOS ON THE SECOND SYSTEM TRACK (1), 

c 

•• 

• 
;THE LAST ADDRESS BEFORE THIS POINT SHOULD BE NO C 
;GREATER THAN THE CBIOS STARTING ADDRESS + 037F (HEX). 
;THIS WILL NORMALLY BE XD7F (HEX). 

; BIOS SCRATCH AREA. 

Tm<: (IS 1 
SECT: DS 1 
DMAADD= (IS . -, 

",;. 

;CURRENT TRACK NUMBER. 
;CURRENT SECTOR NUMBER. 
;DISK TRANSFER ADDRESS • 

; THE NEXT SEVERAL BYTES, BETWEEN STARTZ AND 
; ENDZ, ARE SET TO ZERO AT COLD BOOT TIME. 

;START OF ZEROED AREA. 

( 

STARTZ= 
DISKNO: DS 
PD I SI< : D~=; 

1 
2 

; DI~';K NUMBER • 

; SPEC I AL FLAI3S. 
HLSF: DS 1 
LFCNT: [IS 1 

;NEW DISK TO SELECT AND A ZERO BYTE 

;HEAD-LOAD SELECT FLAG. 
;PAGING LINE-FEED COUNT. 

; TRTAB - DISK TRACK TABLE - PRESENT POSITION OF 
; HEADS FOR UP TO 4 DRIVES. 

TRTAB: DS 

ENDZ= 

ERCNT= DS 
SERCNT: DS 
TEMP: DS 
LATCH: D~=; 

CLATCH: DS 
BEGDAT EGJU 
DIRBUF: D'-' .;::. 

ALVO: [Ic; 

CSVO: DS 
ALV1 : DS 
CS;Vl : D'-' ,;:, 

ALV2: D~::.; 

CS.;V2: DS 
ALV3: (IS 
C::SV:'::: : DS 
ENDDAT EQU 

4 

1 
1 
1 
1 
1 
$ 
128 
31 
16 
31 
16 
31 
16 
31 
16 
$ 

;END OF ZEROED AREA. 

;ERROR COUNT FOR RETRIES. 
;SEEK RETRY COUNTER. 
;TEMPORARY STORAGE. 
;NEW CODE FOR LATCH. 
;CURRENT CODE IN LATCH. 

;DIRECTORY BUFFER 

• 

( 

c 

( 

DATSIZ EI:;'.!U $-BEGDAT ;TOTAL SIZE OF DISK PARM STORt 
END 

• 



• 
• 
( 

I: 

(-

O()()O = 
FFFF == 

0014 -
0000 == 
0000 == 
O()OO = 
O()lA = 
OOF8 = 

OOF8 = 
OOF8 = 
OOF9 = 
OOFA = 
OOFB == 
OOFC == 
OOFC == 
0000 == 
;3ll-00 = 
4AOO == 
01.)33 ::: 
OOOA = 
0000 

t: 0000 1EOA 

c 

• 

0002 310001 
0005 210034 
0008 1633 
OOOA OE02 
OOOC 0604 
OOOE 79 
OOOF CD2AOO 
0012 15 
0013 CA004A 
0016 0600 
0018 OC 
0019 79 
00lA FE1B 
001C DAOFOO 

; TARBELL ELECTRONICS 
CP/M COLDSTART LOADER 
VERS I ON OF 3--22-" 79 • 

TIllS PROGRAM IS LOADED AT LOCATION ZERO 
; BY THE BOOTSTRAP PROGRAM, AND EXECUTED. 

· , 

ITS PURPOSE IS TO LOAD AND EXECUTE THE 
CP/M DISK OPERATING SYSTEM AT THE TOP 
OF THE MEMORY IN USE. 

FAU3E 
TRUE 

EQU 0 ;DEFINE VALUE OF FALSE. 
EQU NOT FALSE ;DEFINE VALUE OF TRUE. 

· , 
;********* THIS IS THE AREA TO MAKE CHANGES IN *********** 
;********* FOR DIFFERENT SYSTEM CONFIGURATIONS *********** 

MSIZE 
DELTA 
PERSCI 
DUBSID 
SPT 
DISK 

EGJU 20 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EG,U 26 
EI~U OF8H 

** 
;MEMORY SIZE IN DECIMAL KB. ** 
;TRUE Ir DELTA PRODUCTS CPU ** 
;TRUE FOR PERSCI DRIVES. ** 
;TRUE FOR DOUBLE SIDED SYSTEMS. ** 
;NUMBER OF SECTORS PER TRACK. ** 
; D I SI< PORT BAS:E ADI:IRESS. ** 

; ** 
;********************************************************* 
;********************************************************* 
· , 
DCOM 
I:ISTAT 
TRACK 
SECT 
DATA 
WAIT 
DCONT 
CBASE 
CPMEI 
BOOTE 
NSECTS 
RTCNT 

BOOT: 

BLOOP: 

RNTRK= 

RNSEC: 

EQU DISK ; COMMAND PORT. 
EQU DISK ;STATUS PORT. 
EQU DISK+1 ;TRACK PORT. 
EQU DISK+2 ;SECTOR PORT. 
EQU DISI(+3 ; DATA PORT. 
EQU DISK+4 ;WAIT PORT. 
EQU DISK+4 ;CONTROL PORT. 
EQU (MSIZE-20)*1024 
EQU CBASE+3400H;START OF CP/M. 
EQU CPMB+1600H ;COLD BOOT ENTRY POINT. 
EQU 51 ;SECTORS OF CP/M. 
EQU 10 ; NUMBER OF RETRYS. 

ORG 0 

MV IE. F<TCNT 

IF DELTA 
MVI A.1 
OUT 9 
ENDIF 

LXI 
LXI 
MVI 
MVI 
MVI 
MOV 
CALL 
DCR 
.jZ 
MVI 
INR 
MOV 
CPI 
JC 

SP,100H 
H,CPMB 
D,NSECTS 
C,2 
B,4 
A.C 
READ 
D 
BOOTE 
B.O 
C 
A.C 
SPT"'1 
RNSEC 

;START OF LOADER. 

;GET RETRY COUNT. 

; IF USINCi DELTA PRODUCTS CPU. 
;CODE TO KICK OUT ROM 

;SET STACK POINTER. 
;CP/M STARTS HERE. 
;NUMBER OF SECTORS TO READ. 
;SECTOR NUMBER. 
;FOR HEAD LOAD. 
;SECTOR IN A. 
; REAl) FIRST SECTOR. 
;IF DONE, 
;GO TO CP/M. 
;FOR NO HEAD LOAD. 
; INCREMENT TF{ACI< COUNT. 
;DONE WITH 
;THIS TRACK? 
;IF NOT, READ NEXT SECTOR. 

TF NOT PERSC I AND NOT DUBSI1L_ ___~ ~_~_ 

« 

• 

( 

• 
• 
• 
• 
f 

( 

( 

c 

c 

• 



00lF ::;::E5:::: MVI I~' !:i:3H ; ::nEP COMMAND. 'r 00:21 D::;::FE:: OUT DCOt1 ; I ::;~:3UE IT. e 
002::;:: DBFC IN WAIT ;WAIT UNTIL DONE. 

ENDIF 
I' ~, t 

IF PERSCI AND NCn DUBSID 
MVI A,50H ; INCREMENT TRACK • OUT DCOM ;RE13ISTER. , 
IN WAIT ;WAIT FOR INTRQ. 
rlV I A. 1 ;::HEP 

( OUT DCONT ; PERSCI. ( 
rlV I A,72H ;8WITCH WI-)IT FOR 
OUT DCONT ; SEEI< COMPLETE. • IN WAIT ;WAIT. C 
MVI A,OF2H ;SWITCH WAIT , OUT DCONT ;BACK. 
ENDIF ( 

IF" DUB8ID ;IF DOUBLE SIDED SYSTEM. 
( MVI A,OB2H ;8IDE :3ELECT COMMAND. « 

OUT DCONT ; ISSUE IT. 
ENDIF 

( ( 
0025 (lEO 1 MVI (:,1 ; SECTOR NUMBER. 

I 
0027 C:30COO .JMP RNTRK ; READ NEXT TRACK. 

S 
002A D::3FA READ: OUT SECT ;8ET SECTOR F,EG I STER. 

I 
002C CD4100 CALL CHEO< ; CHECK FOR ERROR. 
002F :;:E:;::::: MVI A,88H ; COMMAND FOR READ. e 
00~:1 BO ORA B ;13£T HEAD LOAD BIT. 
00:32 D:::F8 OUT DCOM ; IS~;UE COMMAND. 

'I.~ 0034 DBFC RLOOP: IN WAIT ;WAIT FOR DRG.I. • 00::"::)6 87 ORA A ;8ET FLAG:::;. 
00::;::7 F24100 . ..IP CHECK ; ,JUI"IP IF DONE. 

( OO:3A D13FB IN DATA ;READ DATA. • OO:Z~C 77 MOV M,A ;PUT IN MEI'10RY. 
OO::;::D 2:3 INX H ; INCREMENT POINTER • .. OO:;::E C3::;::400 . ..IMP RLOOP ; LOOP UNTIL DONE. t 

0041 DBFE: CHECI<: IN DSTAT ; READ STATUS. 
f 0043 E6';:JD ANI 9DH ; LOOI< AT ERROR BITS. :1 

004=i c::::: RZ ;OK IF ZERO. 
0046 1D DCI::;: E ; DECREt1ENT RETRY COUNT. 

~ 0047 C20200 ,JNZ BLOOP ;TRY AGAIN IF NOT ZERO. 
004A :;::2E:OOO STA EC ;SAVE ERROR CODE. 
004D 2F CMA ; INVERT AND :::;END 

( 004E D:3FF OUT OFFH ;TO FRONT PANEL. ( 
OO!50 C:::;:5000 HERE: .JMP HERE ;LOOP. 

C 007[1 ORO 7DH ;PUT . ..ILII"IP HERE. C 
007[1 (::;::0000 ... IMP BOOT ; ,JUI'1P INTO BOOT. 
00::;:0 EC: END ; ENI) OF BOOT. 

t ( 
A>: 

• 
I: 

• ( 

I: C 

• 
-~-------



j-------------------------------------------------
; cp/m basic input/output operating system (bios) 
; tarbell electronics 
; 2.x version of 01-29-82 
; copyright (c) 1980 tarbell electronics 
j--------------------------------------------------

this bios module is the cpm v2.x auto select bios. 
this bios reads single or double density disk. 
the double density disk contains 51 sectors/track, 
77 tracks. track 0 = single density, tracks 1 - 76 
are double density at 51 sectors per track. 
note: if you leave dmacntl false, you must have a cpu 
which runs at 4 mhz to run double density. 
this bios now supports double sided single/double density. 

; this section defines the i/o ports and status bits. 
by setting the proper values for the equ statements, 
the i/o may be automatically reconfigured to fit most 
situations. the true and false ones control conditional 

; assemblies of different sections of i/o routines to fit 
different interface requirements. 

TRUE 
FALSE . , 

EQU OFFFFH 
EQU NOT TRUE 

;define value of true. 
;define value of false. 

.*************************************************** , 
;*** this begins the area which requires changes *** 
;*** for different console i/o systems *** 
.*************************************************** , 
; 
MSIZE 
INTRP 
TARBELL 
IOBASE 
TIMER 
STD 
MSI02 
VDB8024 
DELTA 
ISI02 
TUART 
VIDEO 
OTHER 
SOLOS 
DUBSID 
DMACNTL 
NDISK 
; 
RDYLO 
RDYHI 
TARDEL . , 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 

64 
FALSE 
FALSE 
o 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
TRUE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
TRUE 
4 

;memory size in kbytes. 
;true if interrupts allowed. 
;true if using the tarbell z-80 cpu. 
;base io addr for tarbell cpu (0 or 10 hex). 
;true if using cpu timer (tarbell cpu board). 
;true if standard i/o. 
;true if mits 2sio. 
;true if using vdb-8024 board. 
;true if using delta products cpu. 
;true if imsai sio-2. 
;true if cromemco tuart. 
;true if using a memory mapped video board. 
;true if something else. 
;true if proc tech solos. 
;true for double sided drives (1 logical drive). 
;true if using dma control. 
;defines the number drives in system. 

STD OR SOLOS OR OTHER ;status ready when low. 
NOT RDYLO 
TARBELL OR DELTA ;if using tarbell or delta cpu. 

IF VIDEO 
OUTADDR EQU OOOOOH 

ENDIF 

;if using a video board 
;put output address here 

CSTAT 
CCOM 
CDATA 
LSTAT 
LCOM 
LDATA 

IF NOT 
EQU 3 
EQU 3 
EQU 2 
EQU 5 
EQU 5 
EQU 4 
ENDIF 

SOLOS AND NOT TARDEL ;if not 
;console status port. 
;console command port. 
;console data port. 
;list status port. 
;list command port. 
;list data port. 

proc tech solos, 



CUNUL 
CNULL 
LSTNUL 
LNULL 
LSTPAG 
LINCNT 
HLAB 
STPRAT 
DUAL 

EUU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

l!'ALSt; 

16 
FALSE 
o 
FALSE 
66 
8 
1 
FALSE 

;consOle nUllS:' 
;console null count. 
;list device nulls? 
;list null count. 
;list device paging? 
;lines per page. 
;8 for hd ld at beg of seek. 
irate O=3ms,1=6ms, 2=lOms, 3=20ms. 
;true if dual headed (2 heads moving together). 

; 
.******************************************************* I 

;*** this is the end of the area which normally need *** 
;*** be changed for most console i/o systems *** 
.******************************************************* I 

CCOM 
CSTAT 
CDATA 
LCOM 
LSTAT 
LDATA 

; 

IF TARDEL 
EQU IOBASE+l 
EQU IOBASE+l 
EQU IOBASE+O 
EQU IOBASE+3 
EQU IOBASE+3 
EQU IOBASE+2 
ENDIF 

;if using tarbell or delta cpu 
;console command port 
;console status port ( chan a.) 
;console data port 
;list command port 
;list status port (chan b.) 
;list data port 

IF TIMER AND TARBELL ;must be using tarbell cpu. 

timer equates 

TCHO 
TCHI 
TCH2 
TCMND 
IMASK 
CNTRO 
CNTRI 
CNTR2 
RLWORD 
RLHBYTE 
RLLBYTE 
CNTRLT 
BINARY 
BCD 
MODE 0 
MODEl 
MODE2 
MODE3 
MODE4 
MODES 

CSTAT 
KBD 
CLRSCR 
SCRN 

. 
I 

DMAP 
DISK 

DMAP 
DISK 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
ENDIF 

IOBASE+4 
IOBASE+S 
IOBASE+6 
IOBASE+7 
IOBASE+8 
OOOOOOOOB 
OlOOOOOOB 
lOOOOOOOB 
OOllOOOOB 
OOlOOOOOB 
OOOlOOOOB 
OOOOOOOOB 
OOOOOOOOB 
OOOOOOOIB 
OOOOOOOOB 
OOOOOOIOB 
OOOOOIOOB 
OOOOOllOB 
OOOOlOOOB 
OOOOlOlOB 

IF SOLOS 
EQU OFAH 
EQU OC02EH 
EQU OCODSH 
EQU OCOS4H 
ENDIF 

IF NOT SOLOS 
EQU OEOH 
EQU OF8H 
ENDIF 

IF SOLOS 
EQU 060H 
EQU 078H 
ENDIF 

;timer chan 0 address 
;timer chan 1 address 
;timer chan 2 address 
;timer command port 
;interrupt masking port 
;counter 0 
;counter 1 
;counter 2 
;read/load lsb 1st, msb 2nd. 
;read/load msb only. 
;read/load lsb only. 
;counter latching operation. 
;select binary operation. 
;select bcd operation. 
;interrupt on terminal count. 
;programmable one-shot. 
irate generator. 
;square wave rate generator. 
;software triggered strobe. 
;hardware triggered strobe. 

;if proc tech solos, 
;console status port. 
;solos keyboard. 
;clear screen. 
;solos output. 

;if not proc tech solos, 
;dma base address. 
;disk base address. 

;if proc tech solos, 
;dma base address. 
;different disk ports. 



; 
ADRO EQU 
WCTO EQU 
CMND EQU 
DCOM EQU 
DSTAT EQU 
TRACK EQU 
SECTP EQU 
DDATA EQU 
WAIT EQU 
DCONT EQU 
DMACHK EQU 
RTCNT EQU 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 
; 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 
; 
LRBIT EQU 
i 
IOBYTE EQU 
CBASE EQU 
CPMB EQU 
BDOS EQU 
BIOS EQU 
CDISK EQU 
NSECTS EQU 

ORG 
i 
-----

DMAP+O 
DMAP+l 
DMAP+8 
DISK 
DISK 
DISK+l 
DISK+2 
DISK+3 
DISK+4 
DISK+4 
DISK+5 
10 

STD 
OOOOOOOIB 
10000000B 

MSI02 
OOOOOOOIB 
OOOOOOIOB 

VDB8024 
OOOOOOIOB 
OOOOOIOOB 

ISI02 
OOOOOOIOB 
OOOOOOOIB 

TARDEL 
OOOOOOIOB 
OOOOOOOIB 

TUART 
OlOOOOOOB 
10000000B 

SOLOS 
OOOOOOOIB 
10000000B 

OTHER 
OOOOOOIOB 
10000000B 

CPTR 

3 
(MSIZE-20)*1024 
CBASE+3400H 
CPMB+806H 
CPMB+1600H 
4 
17 

CPMB+8 

-_ ...... - ........ • .- ___ 1_ _ '"II ... • 

idma address reg port. 
idma word count reg port. 
idma command port. 
idisk command port. 
idisk status port. 
idisk track port. 
idisk sector port. 
idisk data port. 
idisk wait port. 
idisk control port. 
idma check port. 
iretry count. 

iif standard i/o, 
;keyboard ready bit. 
icons output rdy bit. 

;if mits 2sio, 
ikeyboard ready bit. 
;print ready bit. 

;if vdb-8024 board. 
ikeyboard ready bit. 
icons output rdy bit. 

;keyboard ready bit. 
;print ready bit. 

ikeyboard ready bit. 
iprint ready bit. 

iif cromemco tuart, 
ikeyboard ready bit. 
iprint ready bit. 

iif proc tech solos, 
ikeyboard ready bit. 
;dummy equ. 

iif something else, 
ikeyboard ready bit. 
;printer ready bit. 

ilister ready bit. 

iaddress of i/o byte. 
ibias for larger than 20k. 
istart of cpm 2.0 
istart of bdos 2.0. 
istart of cbios io. 
ilocation 4 is current disk. 
inumber of sectors in it. 



i 
i boot 

Ub uuh ,-vall, - 'J.-elL U~-L-L -
DB MSIZE/10+'0',MSIZE MOD 10+'0' 
DB 'K CPM 2.2',ODH,OAH 
DB 'Auto-Select' 
IF DUBSID 
DB 'Double Sided ' 
ENDIF 
DB 'ver of 01-29-82',0 

i this section is executed whenever reset and run 
i is pushed, after the co1dstart loader reads in 
i the cpm system. 
i 
BOOT: . , 

i 

i 

INITIO: 

i 

IT1: 

· , 

· , 

· , 

LXI SP,80H iset stack pointer. 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
EI ienab1e them here. 
ENDIF 

IF MSI02 
MVI A,3 
OUT CCOM 
OUT LCOM 
MVI A,llH 
OUT CCOM 
OUT LCOM 
ENDIF 

IF TARDEL OR ISI02 
LXI H,IOINIT 
MVI B,4 
MOV A,M 
OUT CCOM 
OUT LCOM 
INX H 
DCR B 
JNZ INITIO 
ENDIF 

IF TUART 
MVI A,l 
OUT 54H 
OUT 52H 
LXI H,BAUDRS 
MVI A,llH 
OUT 02H 
MOV A,M 
INX H 
OUT 0 
CALL CONIN 
CALL CONIN 
CPI ODH 
MVI A,l 
JNZ IT1 
ENDIF 

IF SOLOS 
CALL CLRSCR 
ENDIF 

IF DMACNTL 
LXI H,RWDMA 
SHLD DMAENT+1 
ENDIF 

------ - --- -- -----

iif mits 2sio, 
iinitia1ize 2sio. 

ipoint to 8251 init. bytes 
ithere are 4 of them 
iget a byte 
iout to command port of console 
iout to command port of lister 
ibump pointer 
idecrease count 
i100p till done. 

iif cromemco tuart, 
iset a = 1. 
ise1ect device a. 
ireset device b. 
iget adr of baud rate table. 
ioctup1e the clock. 
i& reset current dev. 
iget baud rate from table. 
iincrement pointer. 
iset baud rate. 
iread keyboard. 
iread keyboard again. 
iif not carriage-return, 
is10w the clock. 
iunti1 a carriage-return. 

iif proc tech solos, 
ic1ear screen. 

ipoint to dma routine 
imodify boot jmp address. 



· , 
· , 

.ll"~~--·l·.lIY.i.t!i.tt fil\llJ '.l·fi.ttB~LL i 1.£ U~.LW~ -1.:.C1L Ue.L.J. cpu. 

MVI A,CNTRO+RLWORD+MODE2+BINARY ;init 8253 
OUT TCMND isend it to command port 
LXI B,33333 ;time constant for 60 hz 
MOV A,C 
OUT TCHO ;ls byte of count 
MOV A,B 
OUT TCHO ;ms byte of count 
ENDIF 

JMP BOOTF ;finish boot 

IF TARDEL OR ISI02 
IOINIT: DB OAAH,040H,OCEH,037H 

ENDIF 
· , 

IF TUART ;if cromemco tuart, 
BAUDRS: DB 94H,OCEH,OA2H,92H,88H,84H,82H,1 

; 

BOOTF: 

BOOTL: 

PMSG: 

· , 
; 

ENDIF 

ORG 
XRA 
STA 
STA 
MVI 
LXI 
MOV 
INX 
DCR 
JNZ 
IN 
LXI 
MOV 
INX 
ORA 
JZ 
MOV 
CALL 
JMP 

BIOS-64 
A 
IOBYTE 
CDISK 
B,ENDZ-STARTZ 
H,STARTZ 
M,A 
H 
B 
BOOTL 
CDATA 
H,SMSG 
A,M 
H 
A 
GOCPM 
C,A 
CONOT 
PMSG 

ORG BIOS 

i/o jump vector 

;hide rest of boot here. 
;clear scratch area. 
;clear i/o byte. 
;select drive zero 
;get length of zero area. 
;get scratch address. 
;put zero in memory. 
;increment pointer. 
;decrement counter. 
;loop till done. 
;clear console status. 
;point to sign on. 
;get a byte of the message 
;bump memory pointer. 
;is it a zero? 
;yes, we are done, jmp to cpm. 
;nope, print more message. 
;use the conot routine. 
;and loop till done. 

;start of cbios structure. 

; this is where cpm calls whenever it needs to do any input/output 
; operation. user programs may use these entry points also, but note 

that the location of this vector changes with the memory size. 
; 
DMAENT: JMP 
WBOOTE: JMP 

; 

JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 

BOOT 
WBOOT 
CONST 
CONIN 
CONOT 
LIST 
PUNCH 
READER 
HOME 
SELDSK 
SETTRK 
SETSEC 
SETDMA 
READ 
WRITE 
PRSTAT 
SECTRAN 

;from sboot loader,changed for dma. 
;from warm boot. 
;check console kb status. 
;read console character. 
;write console character. 
;write listing char. 
;write punch char. 
;read reader char. 
;move disk to track zero. 
;select disk drive. 
;seek to track in reg a. 
;set sector number. 
;set disk starting adr. 
;read selected sector. 
;write selected sector. 
;list status check. 
;sector translate routine. 

; this section defines the the disk parameters 



DPBASE EQU 
DPEO: DW 

DW 
DW 
DW 

DPE1: 

; 
DPE2: 

· , 
DPE3: 

; 

DW 
DW 
DW 
DW 

DW 
DW 
DW 
DW 

DW 
DW 
DW 
DW 

$ 
XLTO,OOOOH 
OOOOH,OOOOH 
DIRBUF,SDTAB+3 
CSVO,ALVO 

XLT1,OOOOH 
OOOOH,OOOOH 
DIRBUF,DPBl 
CSV1,ALVl 

XLT2,OOOOH 
OOOOH,OOOOH 
DIRBUF,DPB2 
CSV2,ALV2 

XLT3,OOOOH 
OOOOH,OOOOH 
DIRBUF,DPB3 
CSV3,ALV3 

;base of disk parameter block 
;translate table 
;scratch area 
;dir buff, parm block 
;check, alloc vectors 

;the following describes the disk physical nature, such as 
;sectors/track,directory size, etc ••• 
;the following table defines a single density drive. 

· , 
SDTAB: EQU 

DB 
DW 
DW 
DB 
DB 
DB 
DW 
DW 
DB 
DB 
DW 
DW 

· , 
IF 

; 

$ 
OOH 
XLTO 
26 
3 
7 
0 
242 
63 
192 
0 
16 
2 

DUBSID 

;one of 4 disk parm. blocks 
;log byte single density 
;use single density translate tab. 
;sectors/track 
;block shift 
;block mask 
;extnt mask 
;disk size - 1 
;directory max. 
;allocO 
;allocl 
;check size 
;number of system tracks 

;is using double sided drives. 

defines a single density/ double sided disk 

· , 

DB 
DW 
DW 
DB 
DB 
DB 
DW 
DW 
DB 
DB 
DW 
DW 
ENDIF 

02H 
XLTO 
26 
4 
15 
o 
242 
95 
192 
o 
24 
2 

;log byte doub sided 

;allow 95 entrys for dir. 

;the following table defines a double density drive. 

DDTAB: DB 
DW 
DW 
DB 
DB 
DB 

OlH 
o 
51 
4 
15 
o 

;log byte doub den/sing sided 
;no sector translate table. 
;51 sectors. 
;block shift. 
;block mask. 
;extent mask. 

_, ~ _ 1_ ~.! _ _ _, 
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DW 95 ;directory max. 
DB 192 ;a110cO 
DB 0 ;a110c1 
DW 24 ;check size 
DW 2 ;number of system tracks. 

IF DUBSID ;if using double sided 

defines a double density/doub sided drive 

; sector 

XLTO 

DPB1 
XLT1 

DPB2 
XLT2 

DPB3 
XLT3 

DB 03H 
DW 0 
DW 51 
DB 5 
DB 31 
DB 0 
DW 237 
DW 95 
DB 192 
DB 0 
DW 24 
DW 2 
ENDIF 

translation table 

EQU $ 
DB 1,7,13,19,25 
DB 5,11,17,23,3 
DB 9,15,21,2,8 
DB 14,20,26,6,12 
DB 18,24,4,10,16,22 

EQU SDTAB+3 
EQU XLTO 

EQU SDTAB+3 
EQU XLTO 

EQU SDTAB+3 
EQU XLTO 

;log byte and dub sided 

;start of trans. table 

;equiva1ent parameters 
;same translate table 

drives. 

;disk set up routine. this routine is common to both the 
;read and write routines for dma operation. this routine 
;may be used stand alone by passing parameters to it and 
;jumping to wboot-3 hex. this jump vector is changed when 
;cp/m is booted up. 
; 
;entery point = rwdma: 

;user must set up dmaadd for memory address and 
;user must set up disk sector with 'setsec' entry 
;the track to read or write must be set up using 'settrk' 
;before using rwdma routine externally. 
; 
;entry parameters: 
;b = floppy disk (1793) read/write command byte 
;c 
;d 
;e 
i 

= 
= 
= 

floppy disk (1793) force interrupt command byte 
dma (8257) read/write command + high byte count 
dma (8257) low byte count (80 hex = 128 bytes) 

;exit values 
ib,c = floppy commands 
id,e = dma command + byte count. 
;h,l = (h,l + d,e) 



;a = £~oppy OISK staLu~ oyLe 
; 
;stack usage is 1 level deep. 

DMARW: 
RWDMA: 

DMARWE: 

; 

IF DMACNTL 

STA 
LDA 
OUT 
LHLD 
XRA 
OUT 
MOV 
OUT 
MOV 
DCR 
OUT 
MOV 
OUT 
MOV 
OUT 
MOV 
OUT 
MVI 
OUT 
CALL 
ORA 
OUT 

ERCNT 
SECT 
SECTP 
DMAADD 
A 
CMND 
A,C 
DC OM 
A,E 
A 
WCTO 
A,D 
WCTO 
A,L 
ADRO 
A,H 
ADRO 
A,41H 
CMND 
HDLD 
B 
DCOM 

;if using dma control 

;save error count. 
;get sector to read/write 
;and send it floppy chip. 
;get cpm dma address. 
;clear accum. 
;reset dma chip. 
;force interrupt command byte 
;send it to controller. 
;byte count to transfer 
;count = count - 1. 
;send it to dma chip. 
;get read/write code. 
;and tell dma chip what to do. 
;get low address byte 
;and send it to dma chip. 
;get high address byte 
;and send it to dma chip. 
;set up for request ch. 0 
;send it to controller. 
;check head load bit. 
;Iorl in the read/write bits. 
;tell floppy chip what to do. 

;adjust h,l for 128 byte increase. 

· I 

PUSH D 
MOV A,D 
ANI 3FH 
MOV D,A 
DAD D 
POP D 

;general purpose wait routine. 

MVI 
CNTLOOP:DCR 

JNZ 
SLOOP: IN 

RLC 
JC 

A,20H 
A 
CNTLOOP 
DMACHK 

;save d,e 
;get dma command byte 
;strip off command bits 7 
;now set for h,l adjust. 
;add it to h,l. 
;restore d,e 

;count value. 

;loop till = zero. 
;check for operation done. 
;by looking at bit 7. 
;loop till bit 7 = O. 

& 6 

IN 
RET 
ENDIF 

SLOOP 
DSTAT ;check and return disk status. 

;return to caller. 

· I 

;warm-boot - read the ccp back into memory. bdos and bios 
;assumed still in memory. if they are not, a cold start will 
;have to be done to bring them back into memory. 
; 
WBOOT: LXI SP,80H ;set stack pointer. 
· I 

· I 

IF INTRP AND NOT DMACNTL;if interrupts allowed, 
EI ;allow them here. 
ENDIF 

IF LSTPAG 
XRA A 
STA LFCNT 
ENDIF 

MVI C,O 

;if list device paging, 
;reset line-feed count. 

;select disk O. 



. 
I 

RBLK1: 

SEII DS 1\ 

HOME imove to track zero. 
iclear h,l 
;clear drive flags 

CALL 
CALL 
LXI 
SHLD 
SHLD 
MVI 
MVI 

H,O 
DRVFLG 
DRVFLG+2 
B,NSECTS 
C,2 

;get # sectors for cpm read. 
itrack (b)=O, sector (c)=2. 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
DI idisable them here. 
ENDIF 

LXI H,CPMB ;get starting address. 
SHLD DMAADD iset starting address. 
CALL SETSEC iread starting at sector 
PUSH B 
CALL READ iread a sector back. 
POP B 
JNZ RDERR iif error, print message. 
INR C iincrement sector number. 
DCR B idecrement sector count. 
JNZ RBLKl inot zero, keep reading 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
EI iallow them again here. 
ENDIF 

in 

set up jumps into cp/m in lower memory. 
i 
GOCPM: MVI A,OC3H iPut jmp to wboot 

STA 0 iadr at zero. 
LXI H,WBOOTE ;warmboot entry point 
SHLD 1 iset it. 
STA 5 iset jump instruction. 
LXI H,BDOS iPut jump to bdos 
SHLD 6 iat adr 5,6,7. 
LXI H,80H iset default dma adr. 
SHLD DMAADD isave it. 
LDA CDISK iget disk number to 
MOV C,A ipass to ccp in c. 
JMP CPMB i jump to ccp. 

c. 

RDERR: CALL RECOV iwe have an error in booting. 

i 
check 

CONST: 
CONST1: 
· I 

· I 

JMP WBOOT 

console input 

CALL STATCON 
MVI A,O 

IF RDYLO 
RNZ 
ENDIF 

IF RDYHI 
RZ 
ENDIF 

CMA 
RET 

status. 

ido a warm boot. 

;check console status port. 
iset a=O for return. 

iif status ready low, 
;not ready when not O. 

iif status ready high, 
inot ready when zero. 

iif ready a=ff. 
;return from const. 

i statcon - check keyboard status 
· I 

IF 
STATCON:IN 

ANI 

NOT SOLOS 
CSTAT 
CKBR 

;in status port 
imask ready bit. 
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ENDIF 

read a character from console. 

CONIN: 

i 

· , 

i 

· , 

· , 

IF NOT SOLOS 
CALL STATCON 
ENDIF 

IF SOLOS 
CALL KBD 
JZ CONIN 
ENDIF 

IF RDYLO AND NOT SOLOS 

iif not proc tech solos, 
iread console status. 

iif proc tech solos, 
iread sol keyboard. 
iready when not zero. 

JNZ CONIN iloop until low. 
ENDIF 

IF RDYHI 
JZ CONIN 
ENDIF 

IF NOT SOLOS 
IN CDATA 
ENDIF 

ANI 7FH 
RET 

iif ready when high, 
iloop until high. 

iif not proc tech solos, 
iread a character. 

imake most sig. bit = O. 
ireturn from conin. 

write a character to the console device. 

CONOT: 

CONOTl: 

· , 

IF CONUL 
MVI A,OAH 
CMP C 
JZ CONULL 
ENDIF 

iif nulls required, 
iif it's a If, 
ithen hop out 
ito null routine. 

IF NOT SOLOS 
IN CSTAT 
ANI CPTR 
ENDIF 

AND NOT VIDEO 
iread console status. 
iif not ready, 

IF RDYLO AND NOT SOLOS AND NOT VIDEO 
JNZ CONOTI iloop until low. 
ENDIF 

IF RDYHI AND NOT VIDEO 
JZ CONOTI 
ENDIF 

iif ready when high, 
iloop until high. 

IF NOT SOLOS AND NOT VIDEO 
MOV A,C iget character. 
OUT CDATA iprint it. 
RET ireturn. 
ENDIF 

ithis routine calles your video driver routine which must 
ibe in rom. all registers must be saved and restored by your 
ivideo driver in order to be compatiable with cpm. cpm passes 
ithe char. to be output in the c register. make any changes 
iin this routine to pass the char from reg c to the register 
iyour video driver expects it to be in. 

IF VIDEO iif using a video driver in rom. 



CONULL: 

CONULl: 

. , 

i 

MUV A,C 
CALL OUTADDR 
RET 
ENDIF 

IF CONUL 
PUSH B 
MVI B,CNULL+l 
CALL CONOTI 
MVI C,O 
DCR B 
JNZ CONULI 
POP B 
MOV A,C 
RET 
ENDIF 

IF SOLOS 
PUSH B 
MOV B,C 
CALL SCRN 
POP B 
MOV A,C 
RET 
ENDIF 

iget tne cpln COaL" ~l1C() Lt!~ c;( 

icall your video driver. 
ireturn to cpm. 

isave b&c. 
iget null count. 
iprint cr. 
iget null char. 
idecrement counter. 
ido next null. 
irestore b&c. 
irestore a. 
ireturn. 

;if proc tech solos, 
isave b&c. 
iPut char in b reg. 
ioutput char to solos. 
irestore b&c. 
iPut char in a. 
ireturn from conot. 

select disk number according to register c. 
i 
SELDSK: LXI H,O 

MOV A,C 
CPI NDISK 
RNC 
LXI H,DISKNO 
MOV A,M 

i 
IF DUAL 
ANI OFEH 
ENDIF 

MOV E,A 
MVI D,O 
LXI H,TRTAB 
PUSH H 
DAD D 
IN TRACK 
MOV M,A 
MOV A,C . , 
IF DUAL 
ANI OFEH 
ENDIF 

MOV E,A 
POP H 
DAD D 
MOV A,M 
OUT TRACK 
MOV A,C 
STA DISKNO 
ADD A 
ADD A 
ADD A 
ADD A 
STA LATCH 

DENSITY:LXI H,DRVFLG 
MVI B,O 

iset up for error code 
iget new drive. 
icalling undefined drive? 
iif no cy, h,l tells cpm yes. 
iget old drive number. 
;get old disk number. 

iif dual drive, 
iclear out bit O. 

iPut old disk no. in d&e. 

iget address of track table. 
isave address of trtab. 
iadd disk no. to address. 
iread 1771 track register. 
iPut into table. 
iget new disk number. 

iif a dual drive, 
iclear bit O. 

iPut new disk no. in d&e. 
irestore address of trtab. 
iadd disk no. to address. 
;get new track number. 
iPut into 1771 track reg. 
iupdate old disk number. 

iPut bits 1&2 at 4&5. 

isave new latch code. 
ipoint to drive den. flag 
iclear reg b. 

~ - ~ _ _ .! __ ..L _ ...!II __ .! __ _ .L::, _ _ , __ _ 
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MOV A,M iget the flag byte 
ORA A ilogged in? 
JM LOGED iyes, it's logged. 
PUSH H ino, save flag address. 
LDA LATCH iget latch code 
OUT DCONT ichange latch or density 

i 
iread track 0 sector 1 for density byte at 7e hex. 
i 

MVI A,l isector 1. 
STA SECT isave the sector value. 
CALL HOME ihome the drive. 
LHLD DMAADD iget cp/m dma address value 
PUSH H isave it on the stack. 
LXI H,DBUFF ;point to the dma buffer. 
SHLD DMAADD iset up read dma address. . , 

iread the data using read routine. 

CALL READ icbios read routine. 

iget density byte value and determine drive status. 

LOGED: 

POP 
SHLD 
POP 
LDA 
ORI 
MOV 
LXI 
ANI 
ORA 
LXI 
JZ 

H 
DMAADD 
H 
DBUFF+7EH 
80H 
M,A 
B,18 
12H 
A 
H,SDTAB 
DENSITl 

IF DUBSID 
DAD B 
CPI 2 
JZ DENSITl 
DAD B 
CPI lOH 
JZ DENSITl 
ENDIF 

i 
DAD 

DENSIT1:XCHG 
LDAX 
INX 
STA 
PUSH 
CALL 
POP 
LXI 

MOVE: LDAX 

. , 

MOV 
INX 
INX 
DCR 
JNZ 
DAD 
MOV 
INX 
MOV 

B 

D 
D 
DENS 
D 
PARINDX 
D 
B,0208H 
D 
M,A 
D 
H 
B 
MOVE 
B 
M,E 
H 
M,D 

;restore dma address from the stack. 
i and restore the cp/m dma address. 
;restore density flag address. 
iindex into dbuff to location dbuff+7e. 
iset logged in bit 
iplace it in flag table. 
iindex value through drive table. 
imask density and side bits out. 
isingle density? 
ipoint to start of tables 
iyes, overlay paramo block 

ino, add offset to next table 
isingle den doub sided? 
;yes 
ino 
idoub den single sided? 
iyes 

ino, must be doub den, doub sided 
idrive table pointer --~ d,e 
iget log and drive type byte. 
ibump pointer 
iset current drive density. 
;save drive table pointer. 
;compute parameter overlay area. 
irestore drive table pointer. 
ib = 2, c = 8 (count values). 
iget xltO byte. 
iand put it into dw table for drive. 
ibump 
i pointers 
;decrease count. 
i and loop till zero. 
inow add index into dpbO area. 
iget low pointer byte. 
ibump pointer. 
;get high pointer byte. 

iselect drive as a function of h,l 
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PARINDX:LHLD 

LXI 
DAD 
DAD 
DAD 
DAD 
DAD 
XRA 
RET 

· move disk , 

HOME: MVI 
MVI 
OUT 

· , 

DISKNO 
D,DPBASE 
H 
H 
H 
H 
D 
A 

to track 

C,O 
A,STPRAT 
DCOM 

zero. 

iload disk number and zero byte 
ipoint to disk parm start. 
i*2 
i*4 
i*8 
i*16 
icompute index for the drive 
iset a = O. 
ireturn from seldsk. 

iseek to track zero. 
irestore command 
itell controller. 

set track number to whatever is in register c. 
also perform move to the correct track (seek). 

SETTRK: 
LHLD LATCH 
MOV A,H 
ANI OB7H 
MOV H,A 

· , 
IF DUBSID 
LDA DENS 
RRC 
RRC 
JNC NOTSID 
MOV A,C 
RRC 
MOV B,A 
MOV A,L 
JC SIDE2 
ANI OBFH 
JMP SETLAT 

· I 

SIDE2: ORI 40H 
SETLAT: STA CLATCH 

ANI OBFH 
CALL OLDLAT 
MOV A,B 
ANI 7FH 
MOV C,A 
JMP TRKSET 
ENDIF 

IF NOT DUBSID 
JMP NOTSID 
ENDIF 

OLDLAT: CMP 
MVI 
JNZ 
CMA 

SFLAG: STA 

i 
NOTSID: 

TRKSET: 

RET 

MOV 
STA 
CALL 
LDA 
RRC 
JNC 

H 
A,OFFH 
SFLAG 

HLSF 

A,L 
CLATCH 
OLDLAT 
DENS 

TRKSD 

iget new and old latch. 
iget latch value. 
istrip density and side bits. 
irestore it. 

iif using double sided drive. 
icheck if double sided. 

ilook at bit l. 
iif bit 1 = 0, it's single sided. 
iit's doub sided, so get track number. 
idivide by 2. 
isave it in reg b. 
iget old latch value. 
ichange side if odd track. 
iclear side bit from latch. 
igo set the latch. 

iturn on side select bit. 
isave it for later. 
iclear side bit. 
icheck for drive change. 
irestore doub sided trk number. 
iclear bit 7. 
itrk number now in reg c. 
icheck for density of track going 

iif not using double sided drive 
ijump around subroutine. 

inew = old? 
iif not, set = ff 

inew = old, set = O. 
isave head load select flag. 

iget latch value. 
isave it 
icheck for drive change. 
icheck drive density flag. 
iis bit 0 = O? 
;yes, we are single density. 

___ .L. ___ "- ___ I .. _, .. ~1-.. ___ . 

to. 
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CPI 
JC 
LDA 
ORI 
JMP 

TRKSD: LDA 
ANI 

TRKDD: STA 
OUT 
MOV 
STA 

A.,~ 

1 
TRKSD 
CLATCH 
8 
TRKDD 

CLATCH 
OF7H 
CLATCH 
DCONT 
A,C 
TRK 

;UU, .t.i:::::H;'UL~ l..Lc:lI,,; .... ULUllUCl.. 

:is it track I? 
iif less than, set single density. 
:get current latch value. 
:set for double density. 

iget current latch value. 
:turn off bit 4 (single density). 
isave new latch value. 
:select disk and make density change. 
:restore track value 
iupdate old with new. 

move the head to the track in register a. 
i 
SEEK: PUSH B 

MOV B,A 
MVI A,RTCNT 

SRETRY: STA SERCNT 
IN TRACK 
CMP B 
JNZ NOTHR 

THERE: POP B 
RET 

NOTHR: MOV A,B 
OUT DDATA 

. , 
MVI A,14H+STPRAT+HLAB 
OUT DC OM 

IF NOT DMACNTL 
IN WAIT 
IN DSTAT 
ENDIF 

IF DMACNTL 
CALL SLOOP 
ENDIF 

ANI 
JZ 
LDA 
DCR 
JNZ 
POP 
PUSH 
CALL 
POP 
MOV 
JMP 

9lH 
THERE 

SERCNT 
A 
SRETRY 
B 
B 
RECOV 
B 
A,C 
SEEK 

i set disk sector number. 
i 
SETSEC: MOV A,C 

; 

STA SECT 
RET 

:save b&c. 
:save destination track. 
:get retry count. 
:store in error counter. 
:read present track no. 
isame as new track no.? 
ijump if not there. 
:restore b&c. 
ireturn from seek. 
:restore a from b. 
:track to data register. 
:get step rate, do 
iseek with verify. 

jwait for intrq. 
iread status. 

:no wait status check. 

:look at bits. 
jok if zero. 
jget error count. 
jdecrement count. 
jretry seek. 
jrestore b&c. 
jsave 
iif seek retry = 10 check 

:recover track number. 
i for cntl-c for abort. 

:get sector number. 
:put at sect # address. 
:return from setsec. 

itranslate the sector given b,c using 
jthe translate table:given by d,e 
; 
SECTRAN: 

MOV L,C 
INR L 
MOV A,D 
ORA E 
RZ 

jget physical sector number 
jbump it by one. 
jare we using no xlat table? 
jit will be zero if not. 
jreturn if it is zero. 

L- ~_ _ _ _ _ ____ ~ 
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DAD 
MOV 
MVI 
RET 

B 
L,M 
H,O 

set disk dma address. 
· I 

SETDMA: 

hdld 
i 
HDLD: 

; 

MOV 
MOV 
SHLD 
RET 

- get 

LDA 
ORA 
JZ 
CMA 
STA 

H,B 
L,C 
DMAADD 

head-load 

HLSF 
A 
HDLDI 

HLSF 

bit if 

in,.L = 
;h,l = 

;1 = 
;clear 
;h,l = 

L1: d..ns ' 

trans (sector) 
trans (sector) 
reg h 
translated sector 

;move b&c to h&l. 

;put at dma adr address. 
;return from setdma. 

required. 

;get head-load flag. 
; is a = zero? 
;hop if so. 
;set a = O. 
;set flag = 0 if not. 

;if changing to a new drive, perform a seek to 
;the same track to unload the head on new drive. 
· , 

; 

· I 

; 
HDLDl: 

; 

IN 
OUT 
MVI 
OUT 

TRACK 
DDATA 
A,lOH+STPRAT 
DCOM 

IF NOT DMACNTL 
IN WAIT 
ENDIF 

IF DMACNTL 
CALL SLOOP 
ENDIF 

IN DSTAT 
ANI 20H 
MVI A,4 
RZ 
SUB A 
RET 

;get present track 
;tell controller. 

;wait for intrq. 

;check dma status port. 

;read 1771 status. 
;look at hI bit. 

;return if head is not loaded. 
;head is already loaded. 
;return from hdld. 

; read the sector at sect, from the present track, 
; use starting address at dmaadd. 
· , 
READ: MVI A, RTCNT 
RRETRY: 

; 

IF DMACNTL 
LXI B,80DOH 
LXI D,4080H 
CALL DMARW 
ENDIF 

IF NOT DMACNTL 
MVI B,80H 
CALL DSKSET 
ORA B 

READE: OUT DCOM 
RLOOP: IN WAIT 

ORA A 
JP RDDONE 
IN DDATA 
MOV M,A 
INX H 

iget retry count. 

;floppy read, force interrupt. 
;dma read, dma count byte 
;enter common read/write routine. 

;floppy read command byte. 
;set up disk controller. 
;'or' in the read command. 
;send command to 1771. 
;wait for drq or intrq. 
;set flags. 
;done if intrq. 
;read a data byte from disk. 
;put byte into memory. 
;increment memory pointer. 
_ 1 _______ ,.::I': ___ ._._~ __ ~ 
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RDDONE: IN DSTAT 
ENDIF 

jl\.t:!t:!f:J .Lt::ClU.LlI':::I. 

iread disk status. 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
EI iallow again here. 

i 

irecov 

ENDIF 

ANI 
RZ 
CALL 
JNZ 
CALL 
JMP 

9DH 

ERCHK 
RRETRY 
RECOV 
READ 

ilook at error bits. 
ireturn if none. 
icheck for seek error. 
;try to read again. 
icheck for abort or continue 
;if not cntl-c, try to read again. 

;this routine is called by any read,write,seek routine if the retry 
icount goes to 10. if it does,this routine calls conin for a key to 
;be pushed. if the key is a cntl-c, then a warmboot is executed. if 
iany other key is pushed, then a return is made back to the caller 
iand that routine is retried for 10 more times • . , 
RECOV: 

MVI 
CALL 
CALL 
CPI 
RNZ 
JMP 

C, 'e' 
CONOT 
CONIN 
03H 

WBOOT 

ierror code 
iprint it 
icheck for pushed key. 
iis it a cntl-c ? 
ireturn to caller if not. 
iyes, do warmboot. 

erchk - check for record not found error. 

ERCHK: 

CHKOK: 

ANI 
JNZ 
LDA 
DCR 
RET 

10H 
CHKSK 
ERCNT 
A 

;if record not found, 
;do a check on seek. 
iget retrys allowed 
idecrease it, 
iand return with number. 

icheck for seek to correct track, 
iand change if necessary. 

IF NOT DMACNTL 
CHKSK: MVI A,OC4H 

OUT DC OM 
IN WAIT 
IN DDATA 
PUSH PSW 

CHKS2: IN DMACHK 
ORA A 
.JP CHKS3 
IN DDATA 
JMP CHKS2 

CHKS3: IN DSTAT 
ENDIF 

IF DMACNTL 
CHKSK: LXI H,BIOS-7 

LXI B,OC4DOH 
LXI D,04006H 
CALL DMARWE 
ORA A 
JZ CHKS4 
CALL HOME 
JMP CHKS5 
ENDIF 

;send command to 1771 
ito read address. 
iwait for drq or intrq. 
;read the track address. 
isave it on the stack. 
iwait for intrq. 
iset flags. 
idone with read adr OPe 
iread another byte. 
ido it again. 
iread disk status. 

ipoint to unused space 
iread address, force interrupt cmnds. 
idma read, count byte 
iread the id using dma control. 
iset flags. 
iread adr ok if o. 
iotherwise, home first. 
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CHKS4: POP PSW 
ENDIF 

i 
IF DMACNTL 

CHKS4: IN SECTP 
ENDIF 

i 

CHKSS: 

DSKSET: 

OUT 
LDA 
CALL 
JMP 

IF 
STA 
MVI 
OUT 
XTHL 
XTHL 
ENDIF 

TRACK 
TRK 
SEEK 
CHKOK 

NOT DMACNTL 
ERCNT 
A,ODOH 
DCOM 

iupdate track register. 

iget the track byte 

iget required track no. 
imove the head to it. 
iexit from error check. 

istore in error ctr. 
icause interrupt. 

isome 
i delay 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 

. , 

DI idisable them here. 
ENDIF 

IF 
LHLD 
LDA 
OUT 
CALL 
RET 
ENDIF 

NOT DMACNTL 
DMAADD 
SECT 
SECTP 
HDLD 

iget starting addr. 
iget sector number. 
iset sector into 1771. 
iget head-load bit? 
ireturn to caller 

i write the sector at sect, on the present track, 
; use starting address at dmaadd. 

WRITE: MVI A,RTCNT 
WRETRY: 

i 

WRITE2 : 
WLOOP: 

WDONE: 

IF DMACNTL 
LXI B,OAODOH 
LXI D,08080H 
CALL DMARW 
ENDIF 

IF NOT DMACNTL 
MVI B,OAOH 
CALL DSKSET 
ORA B 
OUT DCOM 
IN WAIT 
ORA A 
JP WDONE 
MOV A,M 
OUT DDATA 
INX H 
JMP WLOOP 
IN DSTAT 
ENDIF 

iget retry count. 

ifloppy write, force interrupt. 
idma write, dma count byte. 
ienter common read/write routine. 

ifloppy write command byte. 
iset up floppy controller. 
i'or' in write command. 

iwait for ready. 
iset flags. 
ihop out when done. 
iget byte from memo 
iwrite onto disk. 
iincrement mem ptr. 
ikeep writing. 
iread disk status. 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
EI ienable again here. 
ENDIF 

ANI OFDH 
RZ 
CALL ERCHK 

ilook at these bits. 
ireturn if no err. 
;check/correct seek err. 



.JNZ .. 

CALL 
JMP 

· I 

WRE'!' J:{Y' 

RECOV 
WRITE 

;tryto write agaln. 
;check for abort 
;retry write again. 

;list status check routine 

PRSTAT: 
· I 

; 

; 

CALL PSTAT icheck printer status port. 

MVI A,O ireturn status activity. 

IF TARDEL OR RDYLO 
RNZ 
ENDIF 

IF NOT TARDEL AND RDYHI 
RZ 
ENDIF 

CMA iinvert it 

punch and reader are not supported. 
· I 

PUNCH: 
READER: RET 

;pstat - printer status check routine. 
· I 

PSTAT: IN LSTAT 

; 

IF NOT TARDEL 
ANI LRBIT 
ENDIF 

IF TARDEL 
ANI 8lH 
XRI 8lH 
ENDIF 

RET 

iread printer status port. 

imask ready bits 

ireturn to caller 

write a character on listing device. 
i 
LIST: 

i 

IF LSTNUL 
MVI A,ODH 
CMP C 
JZ LINUL 
ENDIF 

IF 
MVI 
CMP 
JZ 
MOV 
CPI 
RZ 
ENDIF 

LSTPAG 
A,OAH 
C 
LINUL3 
A,C 
OCH 

iif nulls or paging, 
;if it's a cr, 
ithen hop out to 
inull routine. 

iif paging 
iget a linefeed 
;does it match? 

LTBSY: CALL PSTAT ;read lister status. . 
I 

IF TARDEL OR RDYLO 
JNZ LTBSY 
ENDIF 

iloop till low. 

IF NOT TARDEL AND RDYHI 
JZ LTBSY iloop till high. 



· , 

· , 
LINUL: 

LINULl: 

· , 

ENDI.!:" 

MOV A,C 
OUT LDATA 
RET 

IF LSTNUL 
PUSH B 
MVI B,(LNULL AND 
CALL LTBSY 
MVI C,O 
DCR B 
JNZ LINULI 
JMP LINUL2 
ENDIF 

IF LSTPAG 
LINUL3: PUSH B 

LDA LFCNT 
INR A 
STA LFCNT 

;get data byte. 
;print it. 
;return from list. 

;if list nulls 
;save b&c. 

OFFH)+l ;get null count 
;print (cr first). 
;get null char. 
;decrement counter. 
;do next null. 
;exit the routine. 

;if list dev. paging, 
;save b,c pair 
;get line-feed count. 
;increment it. 
;save it back. 

CPI LINCNT-(LINCNT/ll) 
MVI B,l 

; end of page? 
;set up for 1 If. 
;hop if not end. JNZ NOTEOP 

XRA A 
STA LFCNT 
MVI B, (LINCNT/ll)+1 

NOTEOP: MVI C,OAH 
LSTPAl: CALL LTBSY 

· , 

LINUL2 : 

· , 

DCR B 
JNZ LSTPAI 
ENDIF 

IF 
POP 
MOV 
RET 
ENDIF 

LSTNUL OR LSTPAG 
B 
A,C 

ENDPROG EQU $-1 
· , 

;set If count = O. 

;between pages. 
;get line-feed code. 
;print line-feed. 
;decrement If counter. 
;do next line feed? 

;if nulls or paging, 
;restore b&c. 
;restore a. 
;return from list. 

;ending address. 

;note: as there are only six (6) sectors available for cbios on 
;the second system track (1), the last address before this point 
;should be no greater than the cbios starting address + 037f (hex). 
;this will normally be xd7f (hex). 
· , 
; bios scratch area. 

TRK: DS 
SECT: DS 
DMAADD: DS 

1 
1 
2 

;current track number. 
;current sector number. 
;disk transfer address. 

the next several bytes, between startz and 
endz, are set to zero at cold boot time. 

STARTZ: 
i 
DISKNO: DS 2 
i 
i special flags. 

HLSF: DS 
LFCNT: DS 

1 
1 

istart of zeroed area. 

idisk number 

ihead-load select flag. 
;paging line-feed count. 

trtab - disk track table - present position of 
heads for up to 4 drives. 



TRTAB: DS 
DRVFLG: DS 
DENS: DS 
ERCNT: DS 
SERCNT: DS 
LATCH: DS 
CLATCH: DS 
; 

4 
4 
1 
1 
1 
1 
1 

ENDZ EQU $ . , 
BEGDAT 
DIRBUF: 
ALVO: 
CSVO: 
ALV1: 
CSV1: 
ALV2: 
CSV2: 
ALV3: 
CSV3: 
ENDDAT 
DATSIZ . , 

EQU 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
EQU 
EQU 

$ 
128 
31 
24 
31 
24 
31 
24 
31 
24 
$ 
$-BEGDAT 

DBUFF: DS 128 

ORG ENDPROG 
END 

;drive density flags. 
;current drive density value. 
;error count for retries. 
;seek retry counter. 
;new code for latch. 
;current code in latch. 

;directory buffer 

itota1 size of disk parm storage. 

;128 byte density select buffer. 

;show actual ending address of bios 



i tarbell electronics cp/m coldstart loader 
; version of 10-27-81. 
;--------------------------------------------------------------
; modified for dma control - 1-5-80. 

modified for reading larger bios from trk 1 - 6-5-80. 
modified for tarbell cpu card 7-3-80. 

; modified to clear extended latch on disk board 6-29-81 
; modified for doub den side 1 system track 9-29-81 

added larger sector check in seccmp + 1 lable 10-27-81 
g.w.mulchin 
tarbell electronics 

---------------------------------------------------------------, 
; copyright (c) 1980, 1981 tarbell electronics 
i 
; 
.***************************************************************** , 
.* * , 
.* , 
. * , 
.* , 

** note ** 
--------------------------

;* the equate for double density (doubden) must only be 

* 
* 
* 
* ;* set true for a disk which is formatted in double density only * 

;* and one which you wish to put an operating system on to. * 
;* otherwise, leave it false if you are building an operating * 
i* system on to a single density formatted disk. * .* * , 
.***************************************************************** , 

; 
this program is loaded at location zero by the bootstrap program, 

; and executed. its purpose is to load and execute the cp/m disk 
; operating system at the top of the memory in use. 

FALSE 
TRUE 

EQU 
EQU 

; 
.********* , 
.********* , 

MSIZE EQU 
TARBELL EQU 
DUBSID EQU 
DELTA EQU 
DOUBDEN EQU 
DMACNTL EQU 
BASE EQU 
DDS EQU 
DISK EQU . , 

o 
NOT FALSE 

;define value of false. 
;define value of true. 

this is the area to make changes in ******************* 
for different system configurations ******************* 

** 
64 ;memory size in decimal kb. ** 
FALSE ;true if using tarbell cpu. ** 
FALSE ;true for double sided systems. ** 
FALSE ; true if using delta cpu card ** 
FALSE ;true if doub. den disk. ** 
TRUE ;true if using dma control ** 
0 itarbell i/o ports (00 or 10 hex) ** 
26 ;sectors in trk 1 , (range = 26 to 51) ** 
OF8H ;disk port base address. ** 

** 
.***************************************************************** , 

IF 
10 EQU 
MMENB EQU 
MEMMAG EQU 

ENDIF 

ADRO EQU 
WCTO EQU 
CMND EQU 
DC OM EQU 
DSTAT EOU 

TARBELL 
BASE 
10+10 
BASE+32 

OEOH 
OE1H 
OE8H 
DISK 
DISK 

;i/o ports on tarbell cpu. 
;memory management enable port. 
;memory management port. 

;dma address port. 
;dma word count port. 
;dma command port. 
;comrnand port. 
;status port. 
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TRACK 
SECT 
DATA 
WAIT 
DCONT 
DMACHK 
EXTMEM 
PANEL 
CBASE 
CPMB 
BOOTE 
SPT 
SDS 
NSECTS 
RTCNT 
i 

; 
BOOT: 

MLOOP: 

MOUT: 

BLOOP: 

RNTRK: 
RNSEC: 

SECCMP: 

i 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

DISK+l itrack port. 
DISK+2 isector port. 
DISK+3 idata port. 
DISK+4 iwait port. 
DISK+4 icontrol port. 
DISK+5 ;dma check port. 
DISK+5 ;extended disk latch 
OFFH ;front panel machines. 
(MSIZE-20) *1024 
CBASE+3400H;start of cp/m. 
CPMB+1600H icold boot entry point. 
26 ;number of sectors per track. (sing den) 
25 ;always 25 sectors to read in trk 1. 
SDS + DDS isectors of cp/m. 
10 inumber of retrys. 

ORG 0 istart of loader. 

iif using tarbell cpu 
icount=16, data byte = 0 

IF 
LXI 
MVI 
MOV 
ORA 
STA 

TARBELL 
D,lOOOH 
C,MEMMAG 
A,E 

AND OFFH 

C 
MOUT+l 

MOV A,E 
CMA 
OUT BASE 
INR E 
DCR D 
JNZ MLOOP 
OUT MMENB 
ENDIF 

IF DELTA 
MVI A,l 
OUT 9 
ENDIF 

XRA 
OUT 
MVI 
LXI 
LXI 
MVI 
MVI 
MVI 
CALL 
DCR 
JZ 
MVI 
INR 
MOV 
CPI 
JC 

A 
EXTMEM 
E,RTCNT 
SP,lOOH 
H,CPMB 
D,NSECTS 
C,2 
B,4 
READ 
D 
BOOTE 
B,O 
C 
A,C 
SPT+l 
RNSEC 

iget address value 
;make i/o port value 
imodify port on the fly 
iget init value. 
iflip it for ram on cpu 
iPut it to ram on cpu 
ibump data value 
idecrease count 
;loop 16 times. 
;enable memory management. 

iif using delta cpu. 
iget a 1 in reg a. 
; and disable cpu rom slot. 

;clear accum 
;clear extended disk latch 
;get retry count. 
;set stack pointer. 
icp/m starts here. 
inumber of sectors to read. 
isector number. 
;for head load. 
;read first sector. 
;if done, 
;go to cp/m. 
;for no head load. 
iincrement sector count. 
;done with 
;this track? 
;if not, read next sector. 

IF DOUBDEN AND NOT DUBSID 
MVI A,DDS + 1 inumber of sectors to read on trk 1. 
STA SECCMP+l ;modify sector compare value. 
MVI A,S iget set double density code 
OUT WAIT ;set latch for d.density 
ENDIF 

IF 
MVI 
OUT 

NOT DUBSID 
A,5BH 
DCOM 

;step command. 
;issue it. 



; 

READ: 

. , 

IN WAIT 
ENDIF 

IF DUBSID 
MVI A,DDS + 1 
STA SECCMP+l 
MVI A,48H 
OUT DCONT 
ENDIF 

MVI C,l 
JMP RNTRK 

IF DMACNTL 
MVI A,4lH 
OUT CMND 
MVI A,7FH 
OUT WCTO 
MVI A,40H 
OUT WCTO 
MOV A,L 
OUT ADRO 
MOV A,H 
OUT ADRO 
ENDIF 

MOV 
OUT 
MVI 
ORA 
OUT 

A,C 
SECT 
A,88H 
B 
DC OM 

;wait until done. 

;if double sided system. 
;number of sectors to read on trk 1. 
;modify sector compare value. 
;side select and density select 
;issue it. 

;sector number. 
;read next track. 

;if using dma control. 
;set up for chan 0 req. 

;count for 128 bytes 

;read command 

;get low address byte 

;high address byte 

;sector in a. 
iset sector register. 
icommand for read. 
iget head load bit. 
iissue command. 

IF NOT DMACNTLiif not using dma control. 
RLOOP: IN WAIT iwait for drq. 

i 

SLOPP: 

. , 
CHECK: 

HERE: 

ORA A iset flags. 
JP CHECK ijump if done. 
IN DATA iread data. 
MOV M,A iPut in memory. 
INX H iincrement pointer. 
JMP RLOOP ;loop until done. 
ENDIF 

IF DMACNTL 
IN DMACHK 
RLC 
JC SLOPP 
PUSH B 
LXI B,128 
DAD B 
POP B 
ENDIF 

IN DSTAT 
ANI 9DH 
RZ 
DCR E 
JNZ BLOOP 
CMA 
OUT PANEL 
JMP HERE 

ORG 7DH 

;check dma status 
i bit 7 
iloop if carry 
;save b,c pair 
;count set for 128 bytes 
;adjust h,l by 128 bytes 
irestore bc 

iread status. 
ilook at error bits. 
;ok if zero. 
;decrement retry count. 
;try again if not zero. 
iflip for front panel 
;show error code from floppy. 
; loop. 

iPut jump here. 

IF DOUBDEN AND NOT DUBSID ;if running double density 
RST 0 ido restart 0 



i 

. , 

DB ODDH 
DB 0 
ENDIF 

ithis byte must be here if daub den. 
ithis byte unused 

IF DOUBDEN AND DUBSID 
RST 0 
DB ODFH 
DB 0 
ENDIF 

IF NOT 
RST 0 
DB OE5H 
DB 0 
ENDIF 

IF NOT 
RST 0 
DB OE7H 
DB 0 
ENDIF 

DOUBDEN AND NOT DUBSID 
ida warm boot with rst inst. 

DaUB DEN AND DUBSID 

END BOOT iend of boot. 


