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TITLE ' CPN3 MODULE FOR ZFDC CONTROLLER.'
Assune a BANKED version of CPN3

: 12/ 17/ 1010 V1.0

John Monahan (nmonahan@vitasoft. org)

12/ 24/ 2010 V1.1 Added Ti meout |loop in Sector R/'W
FALSE EQU 0
TRUE EQU 1
LF EQU 0AH
CR EQU ODH
BELL EQU 07H
CLEAR EQU 1AH ; SD Systens Video Board Clear Screen
TAB EQU 09H
ESC EQU 1BH
EOL EQU 1CH ; SD Systens Video Board Clear to end of |ine
; PORTS FOR FOR Z80/WD2793 FDC Board
S100$DATASA EQU 10H ;IN, S100 Data port to GET data to from FDC Board
S100$DATAS$B EQU 10H ; OUT, S100 Data port to SEND data to FDC Board
S100$STATUSSA  EQU 11H ; Status port for A
S100$STATUS$B EQU 11H ;Status port for B
RESET$ZFDC$PORT EQU 13H ;Port to reset ZFDC Z80 CPU.

STATUS$DELAY EQU
DI RECTI ON$BI T EQU
DATA$I N$SRDY EQU
DATA$OUT$RDY EQU

;Bits for the ZFDC flags 0 = IN, 1

P O~NO

ZFDC$UNI NI TI LI ZED EQU  OFFH
ZFDC$NOT$WVORKI NG EQU OFEH
ZFDC$NOT$PRESENT EQU OFDH
ZFDC$I NI TI LI ZED EQU 000H

ZFDC is not yet initilized
ZFDC i s not worKking
ZFDC board is absent

|
|
|
If ZFDC is initilized OK

—h —h —h —h

; PORTS FOR FOR SD Systens Vi deo Board

CIN EQU 1H ;1IN Data SD Systens Vi deo Board
cout EQU 1H ; OUT Data SD Systens Video Board
CSTAT EQU OH ;Status Port SD Systens Vi deo Board

; Commands to the ZFDC Board: -

CMD$PI C$TEST EQU OH

ouT

;Bit for data avail able from ZFDC board
:Bit for data can be sent to ZFDC board

; Time-out for waiting for ZFDC Board handshake si gnal

; Sinple | oop hardware test of PIO #1 Ports

(~0.5 seconds @ 10VHz)
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CMD$MONI TOR EQU
CMD$SHOVWS$SI GNON EQU
CMD$RESET$ZFDC EQU

CMD$SET$FORMAT  EQU
CMD$SET$DRI VE  EQU
CMD$GET$FORMAT  EQU
CMD$SET$TRACK  EQU
CMD$SET$SI DE EQU
CMD$SET$SECTOR  EQU

CMD$SET$HOMVE EQU

CMD$STEPSI N EQU
CMD$STEP$OUT EQU
CMD$SEEK$NV EQU

CVDSSEEK$TRACK EQU
f or mat
CVDSGET$TRACKSI D EQU

CMD$READ$SSECTOR  EQU
CMD$VRI TESSECTOR  EQU

CMD$GET$SWDSTRACK  EQU
CMD$GET$SWDSSECTOR EQU
CMD$GETSWDSSTATUS EQU

CMD$TRACK$SDUMP  EQU
CVDSFORMAT$TRACK EQU
t hat di sk

CMD$SET$DEBUGSON EQU
CMD$SET$DEBUCSOFF EQU
CNMVD$RANS DUMP EQU

CMD$ABORT EQU

CMD$HANDSHAKE ~ EQU

CMD$GET$DRI VE ~ EQU

CMD$SET$TRACK$DS EQU
CPN)

CMD$CGET$SERROR$STRI NG EQU 24H

1H
2H
3H

OAH
0BH
OCH
ODH

OEH

OFH

10H
11H

12H
13H
14H

15H
16H

17H
18H
19H

20H
21H
22H
23H

;Junp to internal nonitor

her e.

;This will "rotate" in the Sector Display TIL's as a hardware test
; Reset the WD2793 chip and Board software

;This will select a specified drive and assign a disk format table to that drive
;This will select a specified drive (0,1, 2,3)
;Return to S100 System the current Di sk paranater fornat table nunber

;This will set head request to a specified track
;This will set side request to a specified side
;This will set sector request to a specified sector

;This will set head request to Track 0 of CURRENT drive
; Step head in one track of CURRENT drive

; Step head out one track of CURRENT drive

;Seek to track with NO verify of CURRENT drive

;Seek to track to (1Y+DRIVESTRACK) with the track verify bit set on CURRENT drive/ v

; Read the CURRENT TRACK I D

; Read data fromthe CURRENT sector (on current track, side,drive).
;Wite data to the CURRENT sector (on current track, side,drive).

; Get the WD2793 Track register val ue
; Get the WD2793 Sector register value
;Get the WD2793 Status register val ue

; Dunp conpl ete CURRENT track to S-100 system
;Format the disk in the of the CURRENT drive using the current format assigned to w«

; Turn on Debug display node
; Turn of f Debug di splay node
; Conmand to pass back to S-100 system all nenory variables and flags on ZFDC board

; Generalized Abort of the current process command.
; Handshake command only sent during board initilization/testing
;Get the current selected drive nunber (0..3)

;Set Track (If a DS Di sk,

EVEN tracks on Side A, ODD tracks on Side B. Used by

;Return a string explaining the last Error Code sent

; ERROR codes returned fromthe ZFDC Board: -

NC$ERRORS$FLAG EQU
BUSY$ERR EQU

00H
01H

;No Errors flag for previous cnd, sent back to S-100 BI OS
;WD2793 Ti neout Error before CMD was started

"4
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HUNG$ERR EQU 02H ; General WD2793 Tineout Error after CVMD was sent

TABLE$ERR EQU 03H ; Di sk paraneter table error

DRI VESERR EQU 04H ;Drive not 0-3

TRACK$RANGE$ERR EQU 05H ;Drive track not valid for this disk

SECTOR$RANGE$SERR EQU 06H ;Drive sector not valid for this disk

S| DE$ERR EQU 07H :No B side on this disk

S| DE$SERR1 EQU 08H ;lnvalid Side Paramater

SECTOR$SI ZESERR EQU 09H ; Size of sector > 1024 Bytes

RESTORE$HUNG EQU 0AH ; WD2793 Timeout Error after RESTORE Command

RESTORE$SERR EQU OBH ;Restore to track O error

STEP$I N$HUNG EQU OCH ; WD2793 Tineout Error after STEP-1IN Command

STEP$| N$SERR EQU ODH ;Head Step In Error, DRIVE NOT READY ERROR

STEP$OUT$HUNG EQU OEH ; WD2793 Tinmeout Error after STEP-OUT Conmand

STEP$OUT$ERR EQU OFH ;Head Step Qut Error, NOT READY ERROR

SEEK$NV$HUNG EQU 10H ; WD2793 Timeout Error after SEEK-NV Command

SEEK$NV$ERR1 EQU 11H ;Seek with No Verify Error, NOT READY ERROR

SEEK$NV$ERR2 EQU 12H ;Seek with No Verify with SEEK error bit set

SEEK$TRK$HUNG EQU 13H ; WD2793 Tineout Error after SEEK with Verify Command
SEEK$TRK$ERR1 EQU 14H ;Seek to a track with Verify error, DRIVE NOT READY ERROR bit set
SEEK$TRK$ERR2 EQU 15H ;Seek to a track with Verify error with SEEK ERROR bit set
SEEK$REST$HUNG EQU 16H ; WD2793 Tineout Error after RESTORE within SEEK with Verify Conmmand
SEEK$REST$ERR EQU 17H ;Restore to track 0, DRIVE NOT READY ERROR within SEEK with Verify Command
| DSERR$HUNG EQU 18H ; WD2793 Timeout Error after READ TRACK | D Command

| D$ERR1 EQU 19H ;Track I D Error, DRIVE NOT READY ERROR

| D$ERR2 EQU 1AH ;Track I D Error, RNF ERROR

| DSERR3 EQU 1BH ;Track I D Error, LOST DATA ERROR

| D$ERR4 EQU 1CH ;Track I D Error, CRC ERROR

SEC$READ$HUNG EQU 1DH ;WD2793 Timeout Error after Read Sector Conmand was sent
SEC$READ$ERR1L EQU 1EH ; Sector read error, DRIVE NOT READY ERROR

SEC$READ$ERR2 EQU 1FH :Sector read error, RNF ERROR

SEC$READ$ERR3 EQU 20H ; Sector read error, LOST DATA ERROR

SEC$READ$ERR4 EQU 21H :Sector read error, CRC ERROR

RS$SEEK$S TRKSHUNG EQU 22H ;WD2793 Ti meout Error after SEEK within READ SECTOR Conmand
RS$RESTORE$SHUNG EQU 23H ;WD2793 Timeout Error after RESTORE command within READ SECTOR Command
RS$RESTORE$ERR EQU 24H ;Restore to track O Error, wthin READ SECTOR Conmmand
RS$SEEK$STRKSERRL EQU 25H ;Seek to track error, within READ SECTOR Command
RS$SEEK$STRK$SERR2 EQU 26H ;Seek to track error with SEEK ERROR bit set within READ SECTOR Conmand
SEC$VRI TESHUNG EQU 27H ; WD2793 Tineout Error after Read Sector Conmmand was sent

SEC$WRI TESERR1 EQU 28H ;Sector write error, DRIVE NOT READY ERROR

SEC$WRI TESERR2 EQU 29H ;Sector wite error, RNF ERROR

SEC$WRI TESERR3 EQU 2AH ;Sector write error, LOST DATA ERROR
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SEC$WRI TESERR4

WS$ SEEK$ TRK$HUNG EQU

EQU

WS$RESTORESHUNG EQU

WS$RESTORESERR

WS$SEEK$TRK$SERRL EQU
WS$SEEK$TRKSERR2 EQU

DI SK$WPSERR

CONFI RV$FORMAT
FORMAT$HUNG
FORMAT1$ERR
FORMAT2$ERR
FORMAT3$ERR
FORMAT4$ERR
RT$SERR$HUNG
RT$ERR
ABORT$FLAG

ZFDC$ABSENT
ZFDC$! NI TSERROR

TI MEOUT$ERROR

CMD$RANGES$SERR

STD8I BM
STDDDT
DDT256
DDT512
DDT1K
DDT1K2
M NSDT
M NDDT
M NCPM
DEC
TOSHI BA
CDOS
CDOSDD
EPSON
MORROW
ZENI TH
SUPER
MSDOS
MSDOS2
TRS80

EQU

EQU

EQU

2BH
2CH
2DH
2EH
2FH
30H
31H

32H
33H
34H
35H
36H
37H
38H
39H
3AH

3BH
3CH

3DH

3EH

;Sector wite error, CRC ERROR

:WD2793 Tineout Error after SEEK within WRI TE SECTOR Conmand

;WD2793 Timeout Error after RESTORE command within WRI TE SECTOR Conmmand
iRestore to track O Error, within WRI TE SECTOR Conmand

;Seek to track error, within WRI TE SECTOR Conmmand

:Seek to track error with SEEK ERROR bit set within WRI TE SECTOR Command
;Sector write error, Disk is wite protected

; Confirmdisk format cnd request

:WD2793 Tineout Error after Track Format Conmand was sent
;Disk format request error

; Track format error (Side A)

; Track format error (Side B)

;Restore error after formatting disk

; Di sk Read Track hung error

:Di sk Read track error

; Special error flag to signify the user aborted a command

1 f ZFDC Board is absent
1 f ZFDC initilization error

;Error flag to signify the previous comand timed out

; CMD out or range

PARAMATER TABLE NUMBERS --------=-zczmm---

O©CoO~NOUIThWNEF

oo
@® >
IT

OCH
ODH
OEH
OFH
10H
11H
12H
13H
14H

;1 BM 8" SDSS Di ak

;1 BM Syst en-36 DDDS Di sk

; CPV-86 5" DDDS Di sk
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; DEFI NE PUBLI C LABELS:
PUBLI C DPH1, DPH2, DPH3 ; FLOPPY DI SK PARAMETER HEADERS

; DEFI NE EXTERNAL LABELS:
EXTRN €ADRV, CRDRV
EXTRN €DMA, €TRK, GSECT
EXTRN €CBNK

EXTRN €DBNK ; BANK FOR DMA OPERATI ON

EXTRN CERNMDE ; BDOS ERROR MODE

EXTRN ?WBOOT ; WARM BOOT VECTOR

EXTRN ?PMSG ; PRINT MESSAGE @HL> UP TO 00, SAVES [BC] AND [ DE]
EXTRN ?PDERR ; PRINT BI OS DI SK ERROR HEADER

EXTRN ?CONI N, 2CONO ; CONSCLE I N AND OUT

EXTRN ?CONST ; CONSOLE STATUS

EXTRN ?BNKSL ; SELECT PROCESSOR MEMORY BANK

EXTRN ?SMSG ; MY ROUTI NE TO SPEAK A MESSAGE

; INCLUDE CP/M 3.0 DI SK DEFI NI TI ON MACROCS:
MACLI B CPN3

; I NCLUDE Z-80 MACRO LI BRARY:

MACLI B Z80
DSEG ; PUT I N OP SYS BANK | F BANKI NG
; EXTENDED DI SK PARAMETER HEADER FOR DRI VE 0: (B:)
DW VRl TE$SSECTOR ; FD SEC WRI TE ROUTI NE
DW READ$SECTOR ; FD SEC READ ROUTI NE
DW FLOPPY$LOG N$0 ; FLOPPY DI SK "B:" LOG N PROCEDURE
DW FLOPPY$! NI T$0 ; FLOPPY DI SK "B:" DRI VE | NI TI ALI ZATI ON ROUTI NE
DB 0 ; RELATIVE DRIVE O ON THI S CONTROLLER
DB 1 ; MEDI A TYPE KNOWN SSSD 8"
;H BIT SET : DRI VE NEEDS RECALI BRATI NG
DPH1: DPH SD128$t r ans, SDSS128%dpb, ,
; EXTENDED DI SK PARAMETER HEADER FOR DRI VE 1: (C:)
DW WRI TESSECTOR ; FD SEC WRI TE ROUTI NE
DW READ$SECTOR ; FD SEC READ ROUTI NE
DW FLOPPY$LOG N$1 ; FLOPPY DI SK "C:" LOG N PROCEDURE
DW FLOPPYS$I NI T$1 ; FLOPPY DI SK DRI VE "C:" | NI TI ALI ZATI ON ROUTI NE
DB 0 ; RELATIVE DRIVE 1 ON THI S CONTROLLER
DB 1 ; MEDI A TYPE KNOWN SSSD 8"

;H BIT SET : DRI VE NEEDS RECALI BRATI NG

DPH2: DPH SD128%$t r ans, SDSS128%dpb, ,
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; EXTENDED DI SK PARAMETER HEADER FOR DRI VE 2: (D:)

Dw WRI TE$SECTOR ; FD SEC WRI TE ROUTI NE

DwW READ$SECTOR ; FD SEC READ ROUTI NE

Dw FLOPPY$LOGI N$2 ; FLOPPY DI SK "D:" LOG N PROCEDURE

DwW FLOPPY$I NI T$2 ; FLOPPY DI SK "D:" DRI VE I NI TI ALI ZATI ON ROUTI NE
DB 0 ; RELATI VE DRI VE 2 ON THI S CONTROLLER

DB 0 ; MEDI A TYPE KNOWN 5" (CPNM-86 Format)

:H BIT SET : DRI VE NEEDS RECALI BRATI NG
DPH3: DPH DD512%t rans, M NI $dpb,

; MAKE SURE DPB'S ARE | N COVMON MEMORY

CSEG
; 128 byte sectors, SD, SS disk parameter block (IBM 3740):
SDSS128%dpb: dpb 128, 26, 77, 1024, 64, 2 ; 8" Disks
M NI $dpb: dpb 512, 16, 40, 2048, 64, 1 ;5" Disks (16=8X2, because 1 Track, but both sides)
DSEG ; CAN SET BACK TO BANKED SEGVENT | F BANKI NG
SD128%t r ans: skew 26,6, 0 ; 8" sector skew
DD512%t r ans: skew 16,4, 0 ;5" sector skew (16 = 8X2)
coar INET: ;lnitilization routines for each floppy drive
FLOPPY$! NI T$0: ;For the first floppy also inutilize the ZFDC board
CALL RESET$ZFDC ;First drive so initilize the ZFDC board as well
JRNZ BAD$ZFDC ;1 f problem say so
CALL SET$DI SKSFORMATS ;Set Disk Formats for all 3 drives here so current drive is 0O
RET
FLOPPY$I NI T$1: ; Next the second floppy drive, Just return
RET
FLOPPY$I NI T$2: ; Then the third floppy drive, Just return
RET
BAD$ZFDC
LXI H, ZFDC$RESET$ERROR

CALL ?PMSG
RET
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RESET$ZFDC
ouT

Wi
LX
WAI T$D: DCR
JNZ
DCR
DCR
INzZ
DCR
JRNZ

I'N
CPI
Wi
STA
RNz

Wi
out
CALL

ORA
Wi

STA
RNz

Wi

STA
XRA
RET

RESET$ZFDC$PORT

A, STATUS$DELAY
B, 0
B
VWAl T$D
B
Cc
WAI T$D
A
WAI T$D

S100$DATA$B
CVD$HANDSHAKE
A, ZFDC$ABSENT

I NI TI LI ZED$SFLAG

A, CMD$HANDSHAKE
S100$DATA$B
WAl T$FOR$ACK

A
A, ZFDC$! NI TSERRCR
I NI TI LI ZED$FLAG

A, ZFDC$I NI Tl LI ZED
I NI TI LI ZED$FLAG
A

SET$DI SKSFORMATS

Wi
CALL
Wi
CALL
Wi
CALL
CALL

Wi
CALL
Wi
CALL
Wi
CALL

C, CVMD$SET$FORMAT
S1000UT

C 2

S1000UT

C, M NCPM
S1000UT

WAl TSFOR$ACK

C, CVMD$SET$FORMAT
S1000UT

C1

S1000UT

C, STD8I1 BM
S1000UT

1

)

)

1

1

)

)
1
)
1
)
)
1
)
1

1

1

)

1
1
1
1
1
1

1

Routine the Reset or Initilize the ZFDC Board hardware
Do a hardware reset. Does not matter what is in [A]

;~0.5 second at 10 MHz

Delay to allow board to setup hardware

Del ay for ~0.5 seconds
Reset B to OFFH

Check the board is there

; Make sure we get HANDSHAKE byte back
;I f not then no ZFDC board present

Fl ag the board as being absent

;I f not there, just abort

; Send anot her byte just to be sure

This clears up ints on ZFDC board
Wait to make sure all is well

;1f not then no ZFDC board present

Fl ag the board as having an error
and abort

;Flag the ZFDC is initilized

Do reverse order so we end up with Drive 0 sel ected
Send Set Disk Format to Drive CMD

Fl oppy Drive 2, (ZFDC Board expects a OH, 1H, 2H or 3H)

ZFDC Board expects a Di sk Format Tabl e Number (0,1,2...13H)
Return Z (and NC$ERRORS$FLAG in [A]), or NZ with error # in [A]
Send Set Di sk Format to Drive CMD

Fl oppy Drive 1, (ZFDC Board expects a OH, 1H, 2H or 3H)

ZFDC Board expects a Di sk Format Tabl e Number (0,1,2...13H)
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CALL

Wi
CALL
Wi
CALL
Wi
CALL
CALL
XRA
RET

)
1
)
1
)
1
)

FLOPPYS$LOGI N$O:

LXI

LXI

LXI

LOGI N$DI SK:
Wi
CALL
MOV
CALL
CALL
INzZ
XRA
RET

on entry:

on exit:

WAl TSFOR$ACK

C, CVMD$SET$FORMAT
S1000UT

C o0

S1000UT

C, STD8I1 BM
S1000UT

WAl TSFOR$ACK

A

[de] = pointer

; Return Z (and NC$ERRORS$FLAG in [A]),

;Send Set Disk Format to Drive CMD

; Fl oppy Drive 0,

or

(ZFDC Board expects a OH,

NZ with error # in [A]

1H, 2H or 3H)

; ZFDC Board expects a Di sk Format Tabl e Nunmber (0,1,2...13H)

; Return Z (and NC$ERRORS$FLAG in [A]),

to XDPH of drive to be |ogged-in

XDPH address on the stack at entry has been

replaced with a null
been determ ned to be an invalid one

H, 128
SECTOR$BYTE$COUNT
D, 0

LOGI N$DI SK

H, 128
SECTOR$BYTE$COUNT
D1

LOGI N$DI SK

H, 512
SECTOR$BYTE$COUNT
D, 2

LOGI N$DI SK

C, CMD$SETS$DRI VE
S1000UT

C,.D

S1000UT

WAl TSFOR$ACK
LOGI NSERROR

A

; Restore Floppy Drive O,
on this disk format

;Size of a sector

address if the drive has

to Track O,

;Bytes/sector for this disk format

;Select Drive 0

; Restore Floppy Drive 1,
on this disk format

;Size of a sector

to Track O,

;Bytes/sector for this disk format

;Select Drive 1

; Restore Floppy Drive 2,
on this disk format

;Size of a sector

to Track O,

;Bytes/sector for this disk format

;Select Drive 2

;Send a "Set Drive CMD"

; Fl oppy Drive #,

; Return Z (and NC$ERRORS$FLAG in [A]),

;Return Z if no error

to ZFDC board

or

(ZFDC Board expects a OH,

or

NZ with error # in [A]

1H, 2H or 3H)

NZ with error # in [A]
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e system

LOGI N$ERROR: ;1f a problemlogging into a drive return an error to th
LXI H, FLOPPY$LOGI N$ERR
CALL GET$ERROR$STRI NG ;Get Error String from ZFDC Board
POP D ;[DE] has calling routine's return address
LXI H, 0 ;This will be invalid drive fromnow on in tthe CPM BDOS
XTHL ;put on the stack in place of the XDPH ptr
XCHG
PCHL ;Back to caller...
------------- FLOPPY SECTOR WRITE ROUTINE -----------mmmmmm e e e oo oo -
ROUTI NE WRI TES 1 SECTOR TO THE DI SK
on entry: [de] = XDPH address for current drive
on exit: [a] = 0 --> successful read operation

;. The sector
Wi
CALL
LDA
MOV
CALL
CALL
JRNZ

Wi

CALL
LDA
I NR
MOV
CALL
CALL
JRNZ

Wi
CALL
CALL

byte count

WRI TE$SECTOR

1 --> unsuccessful read operation
255 --> nmedi a change

C, CMD$SET$TRACK
S1000UT

€TRK

C A

S1000UT

WAl T$FOR$ACK
WRI TESERROR

C, CMD$SET$SECTOR
S1000UT

€SECT

A

C A

S1000UT

WAl TSFOR$ACK

VRl TESERROR

C, CMD$ SEEK$TRACK
S1000UT
WAl T$FOR$ACK

Assunes valid track in (€TRK) & (€SECT), Address in (€DMA).

If the disk is double sided then the ZFDC board assumes 1 to NSCTRS+1 on Side A
and NSCTRS+1 to (NSCTRS X 2)+1 on Side B

Note: The XDPH table is unused since we only need the sector byte count.

was placed in SECTOR$BYTE$COUNT in the above FLOPPY$LOG N routi nes.

; Send Sel ected track HEX number
;Return Z (and NC$ERRORS$FLAG in [A]), or

;Sector # to side A (or for DS disks al so
:Di sk sectors 1...MAXSEC
:Send Sel ected sector HEX number

iReturn Z (and NC$ERRORSSFLAG in [A]), or

;<<<< | ater let board do this

;Return Z (and NC$ERRORS$FLAG in [A]), or

NZ with error # in [A]

si de B)

NZ with error # in [A]

NZ with error # in [A]
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JRNZ

VI

al ready
CALL
CALL
JRNZ

LHLD
LDED

ADJ$BANK1:
LDA
PUSH
LDA
CALL

WR$SEC:  WI

WR$SECL: DINZ
Wi
POP
CALL
JwP

WR$SEC2: | N
BIT
JRNZ
BIT

CHECK$V\R:

WRI TESERROR

C, CMD$V\RI TE$SECTOR

sent to board
s1000UT

WAl TSFOR$ACK
WRI TESERROR

CDVA

SECTOR$BYTE$COUNT

ADJ$BANK1

€CBNK
PSW
€DBNK
?BNKSL

B, OFFH

WR$SEC2

A, TI MEOUT$ERROR
PSW

?BNKSL

VRI TESERROR

S100$STATUSSB

DI RECTI ON$BI T, A
WR$SEC1
DATA$OUTS$RDY, A
WR$SEC1

A, M
S100$DATA$B
H

D

A E

D

WR$SEC

PSW
?BNKSL
CHECK$V\R

; <<<< Routine assunes required Drive Table, Drive, (Side), Track, and sector are

; (Note [HL]-> Sector DMA address)
;Wait for NCSERRORS$FLAG to cone back

; DMA address
;Bytes/sector for this disk fornmat (128,256,512 or 1024)

;Put in a tinmeout count (Loop for status read at nost 256 tinmes)

; Send Ti meout error

:Note JMP to DSEG bank

; Note we cannot use S1000UT here since we are no |longer in the DSEG bank
;Send data to ZFDC output (arrive with byte to be sent in N

;1s ZFDC in output node, if not wait

;Has previous (if any) character been read
;Z i f not yet ready

; Get the byte
;Send it
;[HL++] for [DE--] bytes in sector

10
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CALL WAl TSFOR$ACK
JRNZ WRI TESERROR

RET
VRl TE$ERROR:
LXI H, FLOPPY$WRI TESERR ;"Sector Read Error”
CALL GET$ERROR$STRI NG ;Get Error String from ZFDC Board
JP COMMON$ RW$ ERROR
R FLOPPY SECTOR READ ROUTINE ------cmmmmm e e m o
ROUTI NE READS 1 SECTOR TO THE DI SK:
on entry: [de] = XDPH address for current drive
on exit: [a] = 0 --> successful read operation

; Return Z (and NC$ERRORS$FLAG in [A]),

1 --> unsuccessful read operation

255 --> medi a change

Assumes valid track in (@TRK) & (€SECT), Address in (@DMA).

If the disk is double sided then the ZFDC board assumes 1 to NSCTRS+1 on Side A

and NSCTRS+1 to (NSCTRS X 2)+1 on Side B

; Note: The XDPH table is unused since we only need the sector
; The sector byte count was placed in SECTOR$BYTE$COUNT in the above FLOPPY$LOG N
Rl

EAD$SECTOR:
Wi C, CMD$SET$TRACK ; Set Track
CALL S1000UT
LDA €TRK
MOV C A

CALL S1000UT
CALL WAl TSFOR$ACK
JRNZ READ$ERROR

WI C, CMD$SET$SECTOR ;Sector # to side A (or for DS disks al so
CALL S1000UT

LDA CSECT

I NR A ;Di sk sectors 1...MAXSEC

MOV C A

CALL S1000UT
CALL WAl TSFOR$ACK
JRNZ READ$ ERROR

WI C, CMD$SEEK$TRACK ;Later can |et
CALL S1000UT
CALL WAI TSFORSACK

:Send Sel ected track HEX nunber
; Return Z (and NC$ERRORS$FLAG in [A]),

:Send Sel ected sector HEX number
; Return Z (and NC$ERRORS$FLAG in [A]),

board do this

;Return Z (and NC$ERRORS$FLAG in [A]),

byte count.

or

or

or

or

NZ with error # in [A]

routines.

NZ with error # in [A]

si de B)

NZ with error # in [A]

NZ with error # in [A]

11



C.\ User s\ John Monahan\ Docunent s\ S100\ Al t ai r\ HFL3. ASM

JRNZ
MVI
sent
CALL

JRNZ

ADJ$BANK2:
LDA
PUSH
LDA
CALL

RD$SEC: Wi

RD$SEC1: DINZ
Wi
POP
CALL
JwP

RD$SEC2: | N
BIT
JRZ
BIT
JRZ

I'N
MoV
I NX
DCX

to

READ$ERROR

C, CMD$READ$SECTOR
board

s1000UT

WAl TSFOR$ACK
READ$ERROR

CDVA
SECTOR$BYTE$COUNT

ADJ$BANK2

€CBNK
PSW
€DBNK
?BNKSL

B, OFFH

RD$SEC2

A, TI MEOUT$ERROR
PSW

?BNKSL
READ$ERROR

S100$STATUSSB

DI RECTI ON$BI T, A
RD$SEC1

DATA$I N$RDY, A
RD$SEC1

S100$DATASA
v, A

H

D

A E

D

RD$SEC

PSW
?BNKSL
CHECK$RD

; Routine assumes required Drive Table, Drive, Si de, Track, and sector are already

; (Note [HL]-> Sector DMA address)
;Wait for NCSERRORS$FLAG to cone back

; Get DMA address
;Bytes/sector for this disk fornmat (128,256,512 or 1024)

;get current bank

; Get Destination Bank. MJUST HAVE THI S CODE | N COMVON
; NOW DMA ADDRESS | S AT THE CORRECT BANK

;Put in a tinmeout count (Loop for status read at nost 256 tines)

:Send Ti meout error

; Note JMP to DSEG bank!

; Note: we cannot use S100IN here since we are no |longer in the DSEG bank
; Check if ZFDC has any data for S-100 system

;1s ZFDC in input nmode, if not wait.

;1f low then ZFDC board is still in input node, wait

:ls there a character avail able

;I nput byte in [A] from ZFDC port
;Store it at [ CDMVA]
;[HL++] for [DE--] bytes in sector

; Next Byte, reset tineout count

12



C.\ User s\ John Monahan\ Docunent s\ S100\ Al t ai r\ HFL3. ASM

CHECK$RD:
CALL
JRNZ
RET

READ$ ERROR:
LXI
CALL

COVMMON$ RWS ERROR
LXI
CALL
LDA
CALL
LXI
CALL
LDA
I NR
CALL
LXI
CALL
POP
XRA
I NR
RET

S100STAT: IN
BIT
Rz
XRA
DCR
RET

S100I N:
I'N
BI'T
JZ
BI'T
JZ
I' N
RET

S1000UT:

WAI T$FOR$ACK ;Return Z (and NC$ERRORS$FLAG in [A]), or NZ with error

READ$ERROR

H, FLOPPY$READ$ERR ;"Sector Read Error"
GET$ERROR$STRI NG ;Get Error String from ZFDC Board

H, TRACK$MSG

?PMSG

CTRK

PACC

H, SECTOR$MSG

?PMSG

CSECT

A : Because sectors are nunbered 1,2, 3...
PACC

H, HEMSG ;Finish with a "H."

?PMSG

D ; Get back [ DE]

A

A :Set to NZ & 1 for read error

SUPPORT ROUTI NES FOR HARDWARE =============-=-=-=—=—=-=-=—=—=—=—=—=—=—=—=—=====

S100$STATUSS$B ; Check if ZFDC has any data for S-100 system
DATA$! NSRDY, A ;Anything there ?

;Return 0 if nothing
A
A ;Return NZ, & OFFH in A if something there
S100$STATUSS$B ; Check if ZFDC has any data for S-100 system
DI RECTI ON$BI T, A ;1s ZFDC in input node, if not wait
S1001 N ;I f low then ZFDC board is still in input node,
DATAS$I N$SRDY, A
S100I N
S100$DATAS$A ;return with character in A

wai t

#in [A]

13



C.\ User s\ John Monahan\ Docunent s\ S100\ Al t ai r\ HFL3. ASM

I'N

BIT
JNZ
BIT
Jz

MOV
out
RET

WAl TSFOR$ACK:

PUSH
PUSH
LX
Wi
WAI T$1: IN
BIT
Jz
CALL
Jz
CALL
CPI
POP
POP
RET
WAI T$2: DCR
INzZ
DCR

S100$STATUSSB
DI RECTI ON$BI T, A
S1000UT
DATA$OUTS$RDY, A
S1000UT

A C

S100$DATA$B

B

D

B, 0

E, STATUS$DELAY
S100$STATUSSB
DI RECTI ON$BI T, A
VWAI T$2
S100STAT

VWAI T$2

S100I N
NC$ERRORS$FLAG
DE

BC

B
WAl T$1

Wo>>

GET$ERROR$STRI NG

PUSH
CALL

POP
CPI
JRNZ

PSW
?PMSG

PSW
OFFH
GET$STRI NG

; Send data to ZFDC output (arrive with character

;s ZFDC in output node, if not

wai t

;Has previous (if any) character been read.

;Z if not yet ready

;Delay to wait for ZFDC to return data.
; This can be increased if you are displaying debugging info on the ZFDC

; HEX LED di spl ay.

; Ti meout, (about 2 seconds)

; Check if ZFDC has any data for
;1s ZFDC in input node

if lowthen ZFDC is still in i

S-100 system

nput node

;Wait until ZFDC Board sends sonething

to be sent

There is a tinmeout

14

;Get returned Error # (Note this rel eases the SEND$DATA routine on the ZFDC board)

; WAs SEND$OK/ NCSERRORS$FLAG sent back from ZFDC Board

; Bal ance up stack
;Return NZ if problem, Z if no
; Try for ~2 seconds

; Reset B to OFFH

: Reset B to OFFH

; Bal ance up stack

;Return NZ flag set if timeout

pr obl em

AND OFFH in [A]

; General Print error string routine.

;Print the Header in [HL]

;Was it a timeout error



C.\ User s\ John Monahan\ Docunent s\ S100\ Al t ai r\ HFL3. ASM

LX
CALL
RET

GET$STRI NC

PUSH
Wi
CALL
POP
Wi
CALL

RD$STRI NG

CALL
ORA
Rz
MOV
CALL
JR

H, TI MEOUT$MSG
?PMSG

PSW

C, CMD$GET$SERRORSSTRING ;See if we can get the Text

S1000UT
PSW
C A

s1000UT ;Send Error Nunber

String about the error

;Get Error String returned back
to | ockup here

S100I1 N ; Note potentia

A

;return when done

C A
?CONO
RD$STRI NG

;Print the acccunul ator value on CRT in HEX- ASCI

PACC:

ZCONV:

PUSH
PUSH

PUSH
RRC
RRC
RRC
RRC
CALL
POP
CALI
POP
POP
RET

AN
AD
DAA
AC
DAA
MOV
CALL
RET

I'N

PSW
B

PSW

ZCONV

PSW

ZCONV

PSW

OFH  HEX to ASCI |
90H

40H

C A

(60)

OH ;Direct console input

(used only for

debuggi ng)
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C.\ User s\ John Monahan\ Docunent s\ S100\ Al t ai r\ HFL3. ASM

ANI 02H

JZ cl

IN 1H ;return with character in A

RET
CC: I'N OH ;consol e output (arrive with character in C)

ANI 04H ;Note character is in C and A on return.

JZ CcoO

MOV A C

out 1H

RET

DSEG
I NI TI LI ZED$FLAG DB ZFDC$UNI NI TI LI ZED ;Flag set when ZFDC is initilized
SECTOR$BYTESCOUNT DW 128 ;Bytes/sector for current selected disk
LOG N$ERROR$0 DB CR, LF,"' Floppy Disk Drive O Initilization Error."',0
LOG N$ERROR$1 DB CR, LF,"' Fl oppy Disk Drive 1 Initilization Error."',0
LOG N$ERROR$2 DB CR, LF,"' Floppy Disk Drive 2 Initilization Error."',0
ZFDC$RESET$ERROR DB 'ZFDC Board Initilization Error.',0
FLOPPY$LOGH N$ERR DB CR, LF,"' Fl oppy Di sk Drive Login Error. ZFDC Error code = "',0
FLOPPY$WRI TE$ERR DB CR, LF,'Sector Wite Error."',0

FLOPPY$READ$ERR DB CR, LF, "' Sector Read Error.',0

TI MEOQUTSMSG DB CR, LF, ' The ZFDC Board Timed Qut.',0
HMSG DB "H',0

TRACK$MSG DB CR, LF,"' Track = ',0

SECTOR$MSG DB " H. Sector = ',0

CRLF$MSG DB CR, LF, 0O



