























































































































































































































b4
sTINIT:
MVL
ouT
- MVI
ouT
MVL

ouT
RET

U we we wi we we we we we

CONSOLE

A,11101110b ;Async, 16x, 8 bits, no. parity, even, 2 stops

GBUM . sSet up mode register 1

A,01111110b 39600 baud

GBUM sSet up mode register 2

A,00100111b sTrans. on, dtr low, rec. on, no break,
H no reset, rts low

GBUC sSet up command port

STATUS

This routine samples the Console status and returns the following
values in the A register.

EXIT A = 0 (zero), means no character currently ready to read.
A = FFh (255), means character currently ready to read.
CONST:
IN GBUS sInput from port
ANI SSDAV sMask data available
RZ 3sIf data not available
ORI OFFH
RET
b
H CONSOLE INPUT
s
H Read the next character into the A register, clearing the high order
3 bit. If no character currently ready to read then wait for a character
H to arrive before returning.
’
H EXIT A = character read from terminal.
sCONIN:
IN GBUS ;Get status from uart
ANI SSDAV
Jz sCONIN
IN GBUD
ANT 7Fh
RET
’
H CONSOLE OUTPUT
bl
H Send a character to the console. If the console is not ready to receive
H a character wait until the console is ready.
H .
H ENTRY C = ASCII character to output to console.
sCONOUT:
IN GBUS' sGet uart status
ANI SSTBMT sTest if buffer empty
JzZ sCONOUT
MOV A,C
ouT GBUD
RET '
ENDIF
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ALTERATION GUIDE FOR INTERFACER 3/4 I/0 ROUTINES

The current version of CP/M-80 has routines that support the serial ports on
the INTEFACER 3/4 as the CONSOLE, LIST, and ULl devices. The PUNCH and READER
routines are covered through the LIST port of the INTEFACER 1/2 code. The port
addresses for the INTERFACER 3/4 are 10H-17H. The USER number for these devices
are shown in the table below. The INTERFACER 3/4 board has software program-—
mable USARTs that must be initialized before it can be used. To alter the baud
rates and the serial parameters, you must substitute new mode and command words
in the I3INIT routine of the CONSOLE INITIALIZATION section below. (Refer to
your INTERFACER 3/4 manual for these values.)

DEVICE PORT BASE USER NUMBER EQUATE
CONSOLE 10H #7 : CON:
LIST 10H #6 PRN:
READER /PUNCH 02H NONE GBP1:
ULl: LIST 10H #5 ULS:

To alter the base port addresses, simply alter the GBI3: equate statement
value to the desired base. To alter the USER NUMBER, simply alter the CON:,
PRN:, or ULS: equate statement to the desired USER.

INTERFACER 3/4 CONSOLE I/0 ROUTINE

IF INTER3
H CompuPro Interfacer 3/4 support routines
GBI3: EQU 10h sInterfacer 3/4 Base address
GBI3D: EQU GBI3+0 sUart data location
GBI3S: EQU GBI3+1 sUart status
GBI3M: EQU GBI3+2 ;Uart mode register
GBI3C: EQU GBI3+3 sUart command register
GBI3U: EQU GBI3+7 sUser select register
GBI3DV: EQU 00000010b sInterfacer 3/4 Data Available
GBI3MT: EQU 00000001b sInterfacer 3/4 Transmit Buffer Empty
GBI3DS: EQU 10000000b sInterfacer 3/4 Data Set Ready
CON: EQU 7 sInterfacer 3/4 Console Select
PRN: EQU 6 sInterfacer 3/4 Printer Select
ULS: EQU 5 sInterfacer 3/4 ULL Select
s
H CONSOLE INITIALIZATION
’
H This routine performs the initialization required by the Interfacer 3/4.
’
I3INIT:
MVI A,CON ;Console select
OUT —~ GBI3U ;Select Uart 7 &
MVI A,11101110b sAsync, 16x, 8 bits, no parity, 2 stops
ouT GBI3M sSet up mode register 1
MVL A,01111110b 59600 baud
ouT GBI3M ;Set up mode register 2
MVI A,00100111b sTrans. on, dtr low, rec. on, no break,
H no reset, rts low
ouT GBI3C ;Set up command port
MVL A, PRN sPrinter Select
OUT * GBI3U N ;Select Uart O
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I3CONST:

.
b
.
3
.
3
3
b
.
b
3
’

3CONIN:

e we we we we

MVI A,11101110b sAsync, l6x, 8 bits, no parity, 2 stops

ouT GBI3M ;Set up mode register 1

MVI A,01111110b 39600 baud

OUT GBI3M s;Set up mode register 2

MVI A,00100111b sTrans. on, dtr low, rec. on, no break,
H no reset, rts low

ouT GBI3C 3Set up command port

MVL A,ULS sUser list 1 Select

ouT GBI3U . sSelect Uart 0 — -

MVI A,11101110b sAsync, 16x, 8 bits, no parity, 2 stops

ouT GBI3M ;Set up mode register 1

MVI A,01111110b 39600 baud

ouT GBI 3M 3;Set up mode register 2

MVI A,00100111b sTrans. on, dtr low, rec. on, no break,
H no reset, rts low

ouT GBI3C 3Set up command port

RET

CONSOLE

STATUS

This routine samples the Console status and returns the following

values in

the A register.

EXIT A = 0 (zero), means no character currently ready to read.
A = FFh (255), means character currently ready to read.

MVI A,CON

ouT GBI3U .

IN GBI3s sInput from port

ANI GBI3DV sMask data available

RZ sIf data not available

ORI OFFH

RET

CONSOLE

INPUT

Read the next character into the A register, clearing the high order

bit.

If no character currently ready to read then wait for a character

to arrive before returning.

EXIT A = character read from terminal.

MVI A,CON

ouT GBI3U

IN GBI3S sGet status from uart
ANT GBI3DV

JZ I3CONIN

IN GBI3D

ANT 7Fh

RET

CONSOLE

OUTPUT

Send a character to the console. If the console is not ready to receive
a character wait until the console is ready.
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H .
H ENTRY C = ASCII character to output to console.

I3CONOUT:
MVI - A,CON
ouT GBI3U
‘IN GBI3S sGet uart status
ANI GBI3MT sTest if buffer empty
Jz - I13CONOUT :
MOV A,C
ouT GBI3D
RET

,L ist Output.

Send a character to the list device. If the list device is not ready
to receive a character wait until the device is ready. ‘

ENTRY C = ASCII character to be output.

i we we we we we we we

3LIST: LDA IOBYTE sGet IOBYTE status
ANI 0COH sCheck for ULI:
SUI 0COH
MVI A,ULS
JZ I3UL1
MVI A, PRN

I3ULl: OUT GBI3U

I3LST1l: IN GBI3S
"ANI GBI 3MT+GBI 3DS
SUIL GBI3MT+GBI3DS
JNZ I3LST1
MOV A,C
ouT GBI3D
RET

List Status.

Return the ready status for the list device.

EXIT A = 0 (zero), list device is not ready to accept another charac.
A = FFh (255), list device is ready to accept a character.
3LST: LDA IOBYTE :

o we we we we v

ANI 0COH - . sCheck for ULIL:
SUI 0COH
MVI A,ULS
Jz I3LS1
MVL A, PRN
I3LS1l: OUT GBI3U
IN GBI3S
ANI GBI 3MT+GBI3DS
SUIL GBI3MT+GBI3DS
MVI A, OFFH
RZ .
XRA A
RET
ENDIF
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DISCLAIMER

Godbout Electronics makes no representations or warranties with respect to
the contents hereof and specifically disclaims any implied warranties of
merchantability or fitness for any particular purpose. Further, Godbout
Electronics reserves the right to revise this publication and to make
changes from time to time in the content hereof without obligation of
Godbout Electronics to mnotify any person of such revision or changes.

3CBIOS - Sorcim CompuPro CP/M 2.2 CBIOS.

| |

| CBIOS |

I I

CompuPro : Sorcim Corp.
Oakland, CA Santa Clara, CA

This product 1s a copyright program product of
Sorcim Corp. and is supplied for use with the .CompuPro
Disk controllers.

Version number: 2.2K

80-10-27 Ver 2.2A

81-03-05 Ver 2.2E Seek fixes. dwd.

81-03-30 Ver 2.2F Add Bit Banger. phm.

81-04-25 Ver 2.2G Add System Support, two list devs. bdg.
81-05-21 Ver 2.2H Add flushing fixes. dwd

81-09-08 Ver 2.2J Add Interfacer 3 support routines. bdg.
81-10-26 Ver 2.2K Add list device for interfacer 3..bdg.

Fix deblocking in SETTRK

The following code is supplied to customers who
purchase a hard/floppy disk system from CompuPro.
The intent of the following code is to illustrate
how to create a CBIOS for the user supplied

We Ve WE We We Ve VO Ve WP UL WS Ve Ve Ve Ve VS WS U WS Ve Ve Ve US Ve Ve Ue Ve Ve Ve WS We We Ve We Ve We Ve we we

+ CP/M 2.2. Lines of code beginning with ";+" were
+ modified for assembly with Digital Research’s ASM
+ assembler. Syntax changes and comments can be found
+ near the modified lines.
CompuPro IEEE 696 Floppy Disk Controller.
CompuPro IEEE 696 chassis and motherboards.
CompuPro IEEE 696 Dual Processor board.
CompuPro IEEE 696 RAM 20 boards (2).
CompuPro IEEE 696 Interfacer I (assigned port O thru 3).
OPARM: EQU 32 sMemory size in Kbytes, or Bios load address
VERS: EQU 22
CBIOSV: EQU 11 3sCBIOS revision level (2.2K)
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FALSE:
TRUE:
Z280:
c8080:
HARD:
BANG:
SYSSUP:
INTER3:

BIOSLN:

CR:
LF:

DELCNT:

K:
option:

option:

MSIZE:
BIOS:
LWAMEM:

MSIZE:
BIOS:
LWAMEM :

BDOS:
CCP:

IOBYTE:
CDISK:
BIORAM:
OPTS:

H
TICK:
DBUF:

.
3

HSTSIZ:
CPMSIB:
FPYSIB:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU

EQU
IF
set
if
set
endif
if

EQU
EQU
EQU
ENDIF
IF

if

EQU
EQU
EQU
ENDIF
EQU
EQU

0

NOT FALSE
FALSE

not Z80
FALSE
TRUE
TRUE
TRUE

01000H

0Dh
OAh
5%1000

1024

OPARM < (64+2)
false

oparm/ (64+1)
true

not option
OPARM
MSIZE*K-BIOSLN
MSIZE*K~-1

OPARM > (64+1)
option

(OPARM+BIOSLN) /K
- OPARM

OPARM+BIOSLN-1

BI0S-0EO0Oh+6
BIOS-1600h

Page Zero Definitions.

EQU
EQU
EQU
EQU

EQU
EQU
CP/M to
EQU

EQU
EQU

3

4

40h
BIORAM
BIORAM+1
BIORAM+2
80h

sSet to true if processor is Z80.

sOtherwise processor is 8080 type.

sSet to true if hard disk code -

sFalse to eliminate Bit Banger. :

sSet to true to include System Support code.
sSet to true to include Interfacer 3 support

sBios length
sDelay count for 5 Mhz CPU

sIf absolute

3Size of CP/M memory
;Start of CP/M jump table

sIf PRL generation

sSize of CP/M memory
sStart of CP/M jump table

~ 3BDOS entry point

sLocation of IOBYTE

sLocation of current disk

316 ram cells

3sGBC DISKIl board switch options
sGBC (cell before TICK)

3GBC Sample period

sDefault sector buffer

host disk constants -

1024
1024/128
2048/128

sBlocking/Deblocking buffer size
sStandard sectors in block
sSectors in floppy disk block
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e we weo

DSKS1:
DSKS2:
DSKD1:
.DSKD2:
DSKD 3:
DSKD4:
DSKD5:
DSKD6:
MAXFTP
DSK8S1
DSK8s2
DSK8M1
DSK8&M2

S1DSM:
S2DSM:
D1DSM:
D2DSM:
D3DSM:
D4DSM:
D5DSM:
D6DSM:

e

WRALL:
WRDIR:
WRUAL:

we we we we we we we we

NDSK:
NOHRD:
NOFDD:
ALVS:
CSVs:

we we we we we we

.
.
.
.
.
.
.
.
.
.

CP/M disk control block equates which define the
disk types and maximum storage capability of each
disk type.

EQU 0 sSingle density, single sided.
EQU 1 sSingle density, double sided.
EQU 2 sDouble density, single sided.
EQU 3 sDouble density, double sided.
EQU 4 sDouble density, single sided
EQU 5 sDouble density, double sided
EQU 6 sDouble density, single sided
EQU 7 sDouble density, double sided
EQU DSKD6 sMaximum floppy type

EQU 8 3SA 1002 and first half SA 1004
EQU 9 slast half SA 1004.

EQU 10 sFirst half of Memorex 8 inch drive
EQU 11 sLast half of Memorex 8 inch drive
EQU ((77-2)*26) /CPMSIB

EQU ((77-2)%2%26) /FPYSIB

EQU ((77-2)*2%26) /FPYSIB

EQU ((77-2)*2%2%26) /FPYSIB

EQU ((77-2) *4*15) /[FPYSIB

EQU ((77-2)*2%4*15) /[FPYSIB

EQU ((77-2)*8%8) /FPYSIB

EQU ((77-2)*2%8%*8) /FPYSIB

BDOS constants on entry to write

EQU 0 swrite to allocated
EQU 1 swrite to directory
EQU 2 swrite to unallocated

Macro for generating Control Blocks for disk drives
The format of these disk control blocks are as follows:

16 bits = => translation table.

48 bits = Work area for CP/M.

16 bits = => DIRBUF.

16 bits = -> Parameter block.

16 bits = => check vector.

16 bits = => allocation vector.

SET 0 sNumber of disk drives

SET 0 sNumber of hard disk drives
SET 0 sNumber of floppy disk drives
SET 0 sAllocation vector size

SET 0 sCheck vector size

The following jump table defines the entry points
into the CBIOS for use by CP/M and other external
routines; therfore the order of these jump cannot

be modified. The location of these jumps can only

be modified by 400h locations, which is a restriction
of MOVCPM.
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ORG BIOS
JMP CBOOT 3sCold boot
JMP WBOOT sWarm boot
J$CST  JMP CONST sConsole status (input)
J$CIN  JMP CONIN ;Console input -
J$COUT JIMP CONOUT sConsole output
JSLIST JMP LIST sList output
JMP PUNCH sPunch output
JMP READER sReader input
JMP HOME sSet track to zero
JMP SELDSK sSelect disk unit
JMP SETTRK sSet track
JMP SETSEC ;Set sector
JMP SETDMA sSet Disk Memory Address
JMP READ sRead from disk
JMP WRITE sWrite onto disk
J$LST  JMP LISTST sList status (output)
. JMP SECTRN sTranslate sector number
T JMP SETNUM sSet number of sectors to read
JMP SETXAD sSet extended address bank.
H Extended bank addresses.
CXADR: EQU 00h sCP/M Bank
BXADR: EQU 00h 3sBIOS Bank
H Disk Input / Output port assignments.
FDPORT EQU 0COh sBase port address for Controller
FDCS EQU FDPORT sStatus register
FDCD EQU FDPORT+1 sData register
DMA EQU FDPORT+2 s;Dma address (when write)
INTS EQU FDPORT+2 ;Status Register (when read)
SER EQU FDPORT+3 sSerial port
H Controller function definitions
F$SPEC equ 03 ;Specify
F$DSTS equ 04 ;Drive status
F$WRT equ 05 sWrite data
F$RDAT equ 06 sRead data
FSRECA equ 07 srecalibrate
F$RSTS equ 08 sRead status
FS$DRID equ 10 sRead ID
F$SEEK equ 15 ;s Seek

we we we we

Disk drive constants

To alter step rate times from the selected 8 ms to a
lower rate, simply comment out (";") the 8 ms rate and
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remove the ";" from in front of the faster rate.
8 ms step rate is selected as shipped.

STEPR: equ 8 sShugart SA 800 or other 8 ms drive

3 ms step rate for QUME and other drives with 3 ms step
rates should be set for 4 ms due to problem in 8272 and
765A controller chip.

sSTEPR: equ 4 34 ms step rate

SRT: equ 16-STEPR sController value

HUT: equ 240/16 sHead unload = 240 ms

HDLT: equ 35 : sHead load = 35 ms

: equ 0b sSet DMA mode
7 6 5 4 3 2 1 0

STO | IC | SE | EC | NR | HD | Us |
ST1 |EN | g IDE |OR | Q| ND | NW | MA |
ST2 | 9 | M | DD | wec | SH | SN | BC | MD |
ST3 | FT | WP | RY | TO | TS | HD | us |

IC - Interrupt code.
00 - Normal termination by TC signal.
01 - Abnormal termination.
10 - Invalid command.
11 - Abnormal termination (READY dropped).
SE - Seek end, inticates end of seek.
EC - Equipment Check.
NR - Not ready.
HD - State of the head select.
US - State of the unit select.
EN - End of Cylinder, Read EOT sector.
DE - CRC error in ID or data fields.
OR - Over run.

ND - No Data.

NW - Not writable (write protect detected)

B

Missing address mark.

“e e us we we we We We we Vs Ve we we e Us Ve Vs We Vs W we we We We We Vs We W we we we we We we we we we we we we we 2

CM - Control Mark (deleted data address mark).
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DD - CRC error in data field.
‘WC - Wrong cylinder. v

SH - Scan equal hit.

SN - Scan not satisfied.

BC - Bad cylinder.

MD - Missing data mark.

FT - Fault.

WP - Write protect signal.
RY - Ready.

TO - Track zero.

TS Two. sided disk is inserted.

Ve Ve We We Ve Ve We Ve We We W We WS Ve We Ve WE W We Ve We Ve Ve Ve

Morrow Designs Hard Disk Controller Equates.

HDPORT: EQU 050h sBase port address
HDSTAT: EQU HDPORT-+0 ;Status and control
HDCMD: EQU HDPORT+1 sCommand channel
HDFNC: EQU HDPORT+2 sFunction

HDDATA: EQU HDPORT+3 sData port

IN HDSTAT 7

|
Halt <=——m————————t
ILEVEL <
NREADY
NFAULT
TIMOUT
COMPLT
OPDONE

+—_—

-'. — — —

‘$F—_—_——w
+—_—————~

ANNANANANA

TRACKO

IN HDCMD 7 6 5 4

- —_w

Rl <
RO <
RETRY < +
SDONE <

+ —_——N

$——————— —o0o

—_——oo

+ —

OUT HDSTAT 7 6 5 4

+ —Ww

WPROT <
DSKCLK <
RUN <
FRENBL <

F—_——N

+ ———

Ve We We Ve Ve We Ve We Ve Ve We Ve We W Ve WS Ve Ve We W We We We we

+——— 0
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———

3
H OUT HDFNC 7 6 5 4 3 2 1 0
H [ T T R I N
H NHEAD < e =t | | | |
; DIR < + |
H NSTEP < t | |
; DRIVE < FR—
; Hard disk commands (OUT HDCMD).
H$RBDT: EQU 00h sreset buffer pointer (data)
HS$SRSDT: EQU Olh sRead sector data
HS$RSHD: EQU 03h sRead sector header
H$WSDT: EQU 05h sWrite sector data
HS$WSHD: EQU 07h sWrite sector header
HS$RHPT: EQU 08h sReset header pointer

ENDIF
’
STEPMS: DB (SRT SHL 4)+0
H Sector Translation Tables.
XTABLE: DW XLTS sSingle 128

DW XLTD1 sDouble 256

DW XLTD2 sDouble 512

DW XLTD3 sDouble 1024
XLTS: DB 0,6,12,18,24,4,10,16,22,2,8,14,20

DB 1,7,13,19,25,5,11,17,23,3,9,15,21
XLTDl: DB o, 1,18,19,36,37, 2, 3,20,21,38,39

DB 4, 5,22,23,40,41, 6, 7,24,25,42,43

DB 8, 9,26,27,44,45,10,11,28,29,46,47

DB 12,13,30,31,48,49,14,15,32,33,50,51

DB 16,17,34,35
XLTD2: DB o, 1, 2, 3,16,17,18,19

DB 32,33, 34,35,48,49,50, 51

DB 4, 5, 6, 7,20,21,22,23

DB 36,37, 38,39, 52,53, 54, 55

DB 8, 9,10,11,24,25,26,27

DB 40,41,42,43,56,57,58,59

DB 12,13,14,15,28,29,30,31

DB 44,45,46,47
XLTD3: DB 0, 1, 2, 3, 4, 5, 6, 7

DB 24,25,26,27,28,29,30,31

DB 48,49,50,51,52,53,54,55

DB 8, 9,10,11,12,13,14,15

DB 32,33,34,35,36,37,38,39

DB 56,57, 58, 59, 60, 61, 62, 63

DB 16,17,18,19,20,21,22,23

DB 40,41,42,43,44,45,46,47
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Disk selection masks. -
A B C D E F G H
SKMSK: DB 00h,01h,02h,03h,00h,00h,00h,00n, 00N
I J K L M N O P
Control Blocks for disk drives

O ve we

ws weo

DPBASE:
ndsk set ndsk+1
dw x1ts,0,0,0,dirbuf ,dpbsl+l,csv+csvs,alv+alvs
nofdd set nofdd+l
csvs set csvs+(256/4)
alvs set alvs+((d6dsmt7) /8)
ndsk set ndsk+l1 : i
dw x1ts,0,0,0,dirbuf ,dpbsl+l,csvtcsvs,alvtalvs
nofdd set nofdd+l .
csvs set csvs+(256/4)
alvs set alvs+((d6dsmt7) /8)
ndsk set ndsk+1
dw x1ts,0,0,0,dirbuf ,dpbsl+l,csv+csvs,alv+alvs
nofdd set nofdd+l
csvs set csvs+(256/4)
alvs set alvs+((d6dsmt7) /8)
ndsk set ndsk+1
dw x1ts,0,0,0,dirbuf ,dpbsl+l,csv+esvs,alvtalvs
nofdd set nofdd+l
csvs set csvs+(256/4)
alvs set alvs+((d6dsmt7) /8)
IF HARD
ENDIF
H Disk type definition blocks for each particular mode.
DPBS1: sSingle density, single sided.
db dsksl
dw 26
db 3,7,0
dw sldsm-1,64-1
db 11000000b,00000000b
dw (64+3) /4
dw 2
DPBS2: sSingle density, double sided.
db dsks2
dw 26
db 4,15,1
dw s2dsm-1,128-1
db 11000000b,00000000b
dw (128+3)/4
dw 2%2
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DPBD1: sDouble density, single sided.

db dskdl
dw 2%26
db 4,15,0
dw dldsm-1,128-1
db 11000000b,00000000b
dw (128+3) /4
dw 2
DPBD2: sDouble density, double sided.
db dskd2
dw 2%26
db 4,15,0
dw d2dsm-1,256-1
db 11110000b,00000000b
dw (256+3) /4
dw 2%2
DPBD3: sDouble density, single sided.
db dskd3
dw 4%15
db 4,15,0
dw d3dsm-1,128-1
db 11000000b,00000000b
dw (128+3) /4
dw 2
DPBD4: sDouble density, double sided.
db dskd4
dw 4%15
db 4,15,0
dw d4dsm~1,256-1
db 11110000b,00000000b
dw (256+3) /4
dw 2%2
DPBD5: sDouble density, single sided.
db dskd5
dw 8%8
db 4,15,0
dw d5dsm~1,128-1
db 11000000b,00000000b
dw (128+3) /4
dw 2
DPBD6; sDouble density, double sided.
db dskd6
dw 8*8
db 4,15,0
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DPBS81:
DPBS82:

DPBMS8L:

DPBM82:

.
s

GBPO:
GBP1:
GBP2:
GBDATA:
GBSTAT:
GBTBMT:
GBDAV:
GBOPT:
GBPE:
GBOR:
GBFE:
GBCC:
GBCB:
GBRIE:
GBTIE:
GBCD:
GBCA:
GBTSB:
GBNP:
GBEPS:
GBNBI:

e we We Ve We Ve We Ve We Ve Ve

CONST:

dw
db
dw
dw

IF

ENDIF

d6édsm-1,256-1
11110000b,00000000b
(256+3) /4

2%2

HARD

sShugart SA 1000, first half.
sShugart Sa 1000, last half.
sMemorex 8 inch. first half.

sMemorex 8 inch. last half.

CompuPro Interfacer board equates.

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

CONSOLE

0 sSerial port zero

2 sSerial port omne

4 s;Serial port two

0 sData on even I/0 unit

1 ;Status on odd I/0 unit
00000001b sTransmit buffer empty
00000010b ;Data available

00000100b sOptional status line
00001000b sParity error

00010000b sOverrun error

00100000b sFraming error

01000000b sRS 232 CC input
10000000b sRS 232 CB input
00000001b sReceiver interrupt enable
00000010b sTransmitter interrupt enable
00000100b sRS 232 CD output
00001000b sRS 232 CA output
00010000b sNumber of stop bits
00100000b sNo parity

01000000b sEven parity

10000000b snumber of bits/character

STATUS

This routine samples the Console status and returns the
following values in the A register.

EXIT

IN
ANI

ORI
RET

A = 0 (zero), means no character
currently ready to read.

A = FFh (255), means character

currently ready

to read.

GBPO+GBSTAT sInput from port
GBDAV sMask data available

sIf data not available
OFFh
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CONIN:

e e we we we we we we

CONOUT:

we we we we we we we

PUNCH:

we we we we wo we we

READER:

CONSOLE INPUT

Read the next character into the A register, clearing
the high order bit. If no character currently ready to
read then wait for a character to arrive before returning.

EXIT A = character read from terminal.

IN GBPO+GBSTAT

ANI GBDAV

Jz CONIN sIf data not available
IN GBPO+GBDATA

ANI 7Fh

RET

CONSOLE OUTPUT

Send a character to the console. If the console
is not ready to receive a character wait until
the console is ready.

ENIRY C = ASCII character to output to console.

IN GBPO+GBSTAT

ANI GBTBMT

JZ CONOUT sIf transmit buffer not empty
MOV A,C

ouT GBPO+GBDATA

RET

Punch Output.

Send a character to the punch device. If no punch
device exists then immediately return.

ENTRY C = ASCII character to output.

IN GBP1+GBSTAT

ANI GBTBMT

Jz PUNCH sIf transmit buffer full
MOV A,C

ouT GBP1+4GBDATA

RET

Reader Input.

Read the next character from the currently assigned
reader device into the A register.

EXIT A = character read from the reader device.
IN GBP1+GBSTAT s Input from port

ANI GBDAV sMask data available

JZ READER sIf data not available
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LIST:

LISTI:

we we wo we we

3

e we Ve we Ve Vs we we we

LISTST:

LSTAT:

IN
RET

List

Send a character to the list device.

GBP1+GBDATA

Output.

If the list

device is not ready to receive a character wait
until the device is ready.

ENTRY

LDA
ANI
SUI
Jz

IN

ANI
SUI
JNZ
MOV
ouT
RET

UL1:

Send a character to

IN

ANI
SUI
JNZ
MOV
ouT
RET

List

C = ASCII character to be output.

IOBYTE
0COH

0COH

UL1
GBP14GBSTAT
GBCC+GBTBMT
GBTBMT
LIST1

A,C
GBP1+GBDATA

LIST

GBP2+GBSTAT
GBCC+GBTBMT
GBTBMT

ULl

A,C
GBP2+GBDATA

Status.

3sGet IOBYTE status
sCheck for ULI:

;Get status

OUTPUT

the second interfacer

;sGet status

Return the ready status for the list device.

EXIT -

LDA
ANI
SUI
Jz

IN

ANI
SUI

ORI
RET

A = 0 (zero), list device is not ready to
accept another character.
A = FFh (255), list device is ready to accept

a character.

IOBYTE

0COH

0COH

UL 1ST
GBP1+GBSTAT
GBCC+GBTBMT
GBTBMT

OFFh

sCeck for ULI:

sIf ready
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UL1IST: 1IN GBP2+GBSTAT

JMP  LSTAT
IF BANG
H
H .
s+ TITLE  ‘Bit Banger for CompuPro DISK1’
H Bit Banger for CompuPro DISKl.
3
s 81-03-28 phm

7 Data bits, no. parity

For 2 MHz 8085, use 300 Baud.
For 5 MHz, use 600 Baud.
Normal bit timings. )

___ TICK ___
Baud uSec/bit 2MHz  5MHz
4800 208 <<< 25
2400 416 18 46
1200 833 38 92
600 1667 75 216
300 3333 102 >>>
110 can’t >>> >>>

Restriction on higher rates is due to the fact
that we can only adjust speed by integral TICK
counts: Unless number > 100, cannot tune in closer
than one percente.

Ve Ve We W Ve Ve We Ve Ve Ve Ve Ve WE Ve We Ve e

Timing for the Bit Banger is via programmed delays,
so be very careful if changes are contemplated.
Baud = Bit per second of serial data.

Cycle = Machine cycle (clock period, T-State).
Tick = 1/n of a bit time (PERIOD of sample).

we We we We we we we we we

1200 baud = 833 uSec/bit
* 2 MHz = 1667 cycles/bit
/ 16 sample rate= 104 cycles/Tic
yBANG: EQU SER . 3Serial bit latch port
samp: db 0ffh
DS 10 sbuckets for Space counts
db 0ffh

CONSOLE STATUS

BitBanger has no status available, so always
replies NO. This means that Ctrl-S will
not work when using the BitBanger.

Exit A= FFh means character available.

we we we we we we
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KONST:

IR we we we We we we we we we e we

ONOUT:

outer

rocl$n:

td
procl$m:

Xra a
RET

Output 1 Character.
Entry C= Character to outpute.

Line assumed marking.
Exit Line marking, but stop time not elapsed.
Transmission format:

Data bits inverted;

Start(0), DO, D1, ..., D6, Stop(l), Leaves marking
Note: Cannot destroy DE or HL.
Uses AF, BC.

push h

push d

MOV A,C

ani 7fh suse Bit7 as Start bit (0)
xri OFFh sinvert data

RLC sadjust

MOV C,A

mvi B, 7+1+1 ;7 bit data, 1 Start, 1 fudge

Write 8 bits.
loop time:

N=28
NT = (N * MT+6) + (N+1)*(37) - 3
N=28

+ 48+333-3

378 + 8*(43*TICK-3)
378 - 24 + (344*TICK)
354 + 344*TICK

10 + 344*(TICK+l)

=
I nn II%)

for each bit:

Nl = 43*M-3 + 6 + 37 - 3
= 37 + 43%M
-6 + 43*%(TICK+l)

lda tick s (7 7

MoV E,A 5 (5 4

MOV A,C (5 4

RRC s (4 4

MOV C,A s (5 4

der B 3 (5 4

Jz procl$6 ;if enuf bits read
inx h s (5 6

Begin output loop for this bit.
ouT yBANG s (10 10 11)
ani 80h 5 (7 7

RLC H 4

RRC s (4 4

MOV D,A s (5 4
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der E ;(5 4 4)

JNZ procl$m ; (10 10(7) 10)
H 5 (22%M
s inner loop= 43*M-3
3 21*M)
JMP procl$n
procl$6:
mvi B, 2 32 Stop bits
procl$62:
1da TICK
MOV E,A
inr e
procl$65:
mvi A,0 sStop bit= Mark= 1
ouUT yBANG ;(10 10 11)
ani 80h 5 (7 7
RLC s (4 4
RRC HC 4
MOV D,A (5 4
der E s (5 4 4)
JNZ procl$65 s (10 10(7) 10)
der B
JNZ procl$62 3if more stoppers
POP D
POP H
RET

Bit Banger Input.

Exit A= Character read.
Bit7 clear.
Uses AF, BC, DE, HL.

we we we we we we

H Timing for 8080 8085 z80
KONIN:
I1xi H, SAMP
mvi B,9+1
H Wait for Start bit.
proc2$10:
IN yBANG
RLC
JNC proc2$L0 3if line still Marking

Now take 7 uniform samples.
The number of peeks in each determines the sample width.

we we

proc2$n:

1lda TICK s(13 13

MOV E,A 5 (5 4

mov m,d s (7 7

mvi d,0 5 (7 7

der B s (5 4

Jz proc2$6 ;(10) if enuf bits read
inx H ;s (5 6
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H Begin sampli‘ng loop for this bit.

proc2$m:. v
IN yBANG (10 10 11)
ani 80h s (7 7
RLC Co s (4 4
ADD D s (4 4
MOV D,A 3 (5 4 ,
der E o3 (5- . 4 4)
JINZ proc2$M ;(10 10(7) 10)
JMP proc2$n ; (10 10 10)
H 3 (22%M o
3 inner loop= ‘ 43%*M-3
t]

21%M)

Reduce sample counts to data bits.
Note that due to DISK1 inversion,

’
’
H 0 Space = Count[i] > Threshold
H 1 Mark = Count[i] < Threshold -
H Actually, all counts "near" mid-range are probably
3 errors.
proc2$6: .
1xi h, SAMP+8 3=> Data bit 6
1da TICK-1
MOV D,A 3sC= Threshold for Mark versus Space
1x1i B,0700h -
proc2$64:
MOV A,C
‘RLC
MOV C,A
mov a,m
cMP D _
JNC proc2$66 3if large count
inr c sset bit for Mark :
proc2$66:
dex H
der B
JNZ proc2$64 sif more bits to reduce
MOV A,C C e
RET

Determine speed of terminal.
User must input a ‘U’ i
Relies on being able to measure the width of the
Start bit. Therefore, needs an odd-numbered Ascii
to be input.
Consecutive samples look like this:

. eeel1111111111110000. « 001XXXXXXXe e

T we we we we we we we we we

Mark Space Mark
«eoldle . . Start Data0 (ignore...)
aud: . S
1xi h,SAMP
mvi . B,3
Ixi D,1
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H Wait for Start bit.

’
proc3$10:
IN yBANG
RLC
JNC proc3S$L0 sif line still Marking

Now measure width of next several pulses.
The number of peeks in each determines the sample width.

proc3$n:

MOV C,E s5(5 4

1lda TICK s (13 13

mov m,d s (7 7

mvi D,0 s (7 7

der B s (5 4

Jz proe3$6 ;(10) if enuf bits read

inx H s (5 6
H Begin sampling loop for this bit.
proc3$m:

inr D s (5 4 4)

IN yBANG 3 (10 10 11)

ani 80h s (7 7

RLC 3 (4 4

CMP c s (4 4

MOV E,A $(5 4

JzZ proc3$M ;(10 10(7) 10)

JMP proc3$N ; (10 10 10)
H s (224
s inner loop= 43*M=~3
5 21%M)
H Reduce sample counts to data bits..
proc3$6:

lda SAMP+1

sta TICK sset nominal bit width

ora a sclear carry

RAR swidth / 2 = threshold

sta TICK-1

RET

ENDIF

IF SYsSsup
H CompuPro System Support l equates.
GBSS: EQU 50h ;System Support starting port
GBMPO: EQU GBSS+0 sMaster PIC port O
GBMPl: EQU GBSS+1 sMaster PIC port 1
GBSPO: EQU GBSS+2 sSlave PIC port O
GBSPl: EQU GBSS+3 sSlave PIC port 1
GBTO: EQU GBSS+4 sTimer number O
GBTl: EQ GBSS+5 sTimer number 1
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GBT2:
GBTIC:
GBFPPD:
GBFPPC:
GBCLKC:
GBCLKD:
GBUD:
GBUS:
GBUM:
GBUC:

SSDAV:
SSTBMT:

we we we we we we

sTINIT:

Ve we Ve Ve we we We we e we Ve

sCONST:

we We we we we we we

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

page

GBSS+6 sTimer number 2

GBSS+7 sTimer control port

GBSS+8 sFloating point processor data port
GBSS+9 sFloating point processor command port
GBSS+10 sClock command port

GBSS+11 3Clock data port

GBSS+12 sUart data port

GBSS+13 sUart status port

GBSS+14 sUart modem port

GBSS+15 sUart command port

00000010b ;System Support Data Available
00000001b sSystem Support Transmit Buffer Empty

CONSOLE INITIALIZATION

This routine performs the initialization required by
the System Support UART.

MVL
ouT
MVI
ouT
MVI

ouT
RET

A,11101110b sAsync, 16x, 8 bits, no parity, even, 2 stops
GBUM sSet up mode register 1
A,01111110b 39600 baud
GBUM sSet up mode register 2
A,00100111b sTrans. on, dtr low, rec. on, no break,
H no reset, rts low
GBUC sSet up command port

CONSOLE STATUS

This routine samples the Console status and returns the
following values in the A register.

EXIT

IN
ANI
RZ
ORI
RET

A = 0 (zero), means no character
currently ready to read.

A = FFh (255), means character
currently ready to read.

GBUS sInput from port
SSDAV sMask data available

sIf data not available
OFFH

CONSOLE INPUT

Read the next character into the A register, clearing
the high order bit. If no character currently ready to
read then wait for a character to arrive before returning.
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A = character read from terminal.

H EXIT

sCONIN:
IN GBUS
ANT SSDAV
Jz sCONIN
IN GBUD
ANI 7Fh
RET
CONSOL

Ve we we we we we we we

.Send a character to the console.
is not ready to receive a character wait until
the console is ready.

sGet status from uart

OUTPUT

If the console

ENTRY C = ASCII character to output to console.
sCONOUT:

IN GBUS sGet uart status

ANI SSTBMT sTest if buffer empty

Jz sCONOUT

MOV A,C

out GBUD

RET

ENDIF

IF INTER3
H CompuPro Interfacer 3 support routines
GBI3: EQU 10h sInterfacer 3 Base address
GBI3D: EQU GBI3+0 sUart data location
GBI3S: EQU GBI3+1 sUart status
GBI3M: EQU GBI3+2 sUart mode register
GBI3C: EQU GBI3+3 sUart command register
GBI3U: EQU GBI3+7 sUart select register
GBI3DV: EQU 00000010b sInterfacer 3 Data Available
GBI3MT: EQU 00000001b sInterfacer 3 Transmit Buffer Empty
GBI3DS: EQU 10000000b sInterfacer 3 Data Set Ready
CON: EQU 7 sInterfacer 3 Console Select
PRN: EQU 6 sInterfacer 3 Printer Select
ULS: EQU 5 sInterfacer 3 ULl Select

CONSOLE INITIALIZATION

e we we we we

I3INIT:
MVI
ouT

A, CON
GBI3U

This routine performs the initialization required by
the Interfacer 3.

sConsole select
sSelect Uart 7
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I3CONST:

we we we

MVI
ouT
MVI
ouT
MVI

ouT

MVI
OoUT

ouT
MVI
ouT
MVI

ouT

MVI
ouT

ouT
MVI
ouT
MVI

ouT
RET

CONSOLE

A,11101110b
GBI3M
A,01111110b
GBI 3M
A,00100111b

GBI3C

A, PRN
GBI3U
A,11101110b
GBI 3M
A,01111110b
GBI3M
A,00100111b

GBI3C

A,ULS
GBI3U
A,11101110b
GBI3M
A,01111110Db
GBI 3M
A,00100111b

GBI3C

-3Async, 16x, 8 bits, no parity, even, 2 stops

sSet up mode register 1

39600 baud

sSet up mode register 2

sTrans. on, dtr low, rec. on, no break,
H no reset, rts low

sSet up command port

sPrinter Select

sSelect Uart O

sAsync, 16x, 8 bits, no parity, even, 2 stops
sSet up mode register 1

39600 baud

sSet up mode register 2

sTrans. on, dtr low, rec. on, no break,

H no reset, rts low

sSet up command port

sUser list 1 Select

;Select Uart O

sAsync, 16x, 8 bits, no parity, even, 2 stops
;Set up mode register 1

39600 baud

sSet up mode register 2

sTrans. on, dtr low, rec. on, no break,

H no reset, rts low

sSet up command port

STATUS

This routine samples the Console status and returns the
following values in the A register. .

EXIT

MVI
ouT
IN

ANI
RZ

ORI
RET

CONSOLE

A = 0 (zero), means no character
currently ready to read.

A = FFh (255), means character
currently ready to read.

A,CON
GBI3U
GBI3S
GBI3DV

OFFH

sInput from port
${Mask data available
sIf data not available

INPUT

Read the next character into the A register, clearing
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we we weo we

EXIT

I3CONIN:
MVI
ouT
IN
ANI
Jz
IN
ANI
RET

we we we we we we we

I3CONOUT:
MVI
ouT
IN
ANI
JZ
MOV
ouT
RET

Ve we U we we we we we

I3LIST: LDA
ANI
SUL
MVI
JZ
MVI

I30Ll: OUT

I3LST1l: IN
ANI
Su1
JNZ
MoV

the high order bit.
read then wait for a character to arrive before returning.

CONSOLE

ENIRY

List

ENTRY

If no character currently ready to
A = character read from terminal.

A,CON
GBI3U
GBI3S
GBI3DV
13CONIN
GBI3D
7Fh

sGet status from uart

OUTPUT

Send a character to the console. If the console
is not ready to receive a character wait until
the console is ready.

C = ASCII character to output to comnsole.

A, CON
GBI3U
GBI3S
GBI 3MT
13CONOUT
AC
GBI3D

sGet uart status
sTest 1f buffer empty

Output.

Send a character to the list device. If the list
device is not ready to receive a character wait
until the device is ready.

C = ASCII character to be output.

IOBYTE ;Get IOBYTE status
0COH sCheck for ULIL:
0COH -

A,ULS

I3UL1

A, PRN

GBI3U

GBI3S

GBI3MT+GBI3DS

GBI3MT+GBI3DS

I3LST1

A,C

o7
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I3LST:

I3LS1:

W We Ve We We Ve Ve WE Ve We Ve We Ve WO We We Ve Ve We Ve Ve we

SELDSK:

ouT GBI3D
RET

List Status.

Return the ready status for the list device.

EXIT A = 0 (zero), list device is not ready to
accept another character.

A = FFh (255), list device is ready to accept
a character.

LDA IOBYTE

ANI 0COH sCeck for ULIl:
SUTL 0COH

MVI A,ULS

JzZ I3LS1

MVI A, PRN

ouT GBI3U

IN GBI3sS

ANI GBI 3MT+GBI3DS
SUI GBI3MT+GBI3DS
MVI A, OFFH

RZ

XRA A

RET

ENDIF

File is BIOS4.asm
SELECT DISK DRIVE

Select the disk drive for subsequent disk transfers and
return the appropriate DPB address. This routine
diverges from the normal CP/M implementation of just
saving the disk selection value until the transfer is
performed. This divergence is required because floppy
disks are a removable media and come in more than on
format. This routine determines the correct format and
initializes the DPH with the appropriate values for the
format type.

ENTRY C = disk delection value.
DE and 1 = 0, must determine disk type.
1, drive type has been determined.

EXIT HL
HL

0, if drive not selectable.
DPH address if drive is selectable.

DPH is intialized for the appropriate floppy
disk format.

MoV A,C
CPI NDSK
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JNC
PUSH
MVI

LXI
DAD
MOV
STA

MOV
MOV
DAD
DAD
DAD
DAD
LXI
DAD

LXI
XCHG
DAD
MOV
INX
MOV
MoV
XCHG
DCX
LDAX
STA
POP
CPL
RNC

MOV
ANT
RNZ

PUSH
CALL
POP
JNZ

STA
XCHG
MoV
MVI
DAD
DAD
DAD
DAD
LXI
DAD
XCHG
PUSH
LXI

SELD1
D
B,0

H,DSKMSK
B

AM
SEXDSK

-

-
=W Q

,DPBASE

DomnmE @ e

°b

»DPBS1+1

Wwmm ;e

B, 5%2

sIf invalid drive
sSave drive selection mask

sSave selection code
sCompute DPH address

3 %2
%4
;%8
3%16

g
[}

DPH address

S
]

DPH (DPB)

sDE

]

DPB address

sSave disk type
sRestore Drive selction mask

sIf hard disk

sMask selected bit
sIf drive previously selected

sSave DPH address
sDetermine disk type

sRestore DPH address
sIf disk type not determined

sSave disk type
sMove type

3*2

3 %4

3*8
;%16

sDE = DPB address
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DAD
MOV
INX
MOV
ANI
MOV
MVI
LXI
DAD
XCHG
POP
LDAX
MOV
INX
INX
LDAX
MOV
DCX
RET

sCompute DPH DPB address
,E ;Set DPB address into DPH

h sRemove sided bit

UnmumoR N W

sSet translation table
saddress into DPH

>

ngg vomxom
>

SELD1l: LXI H,0
MOV A,L
STA CDISK
RET

HOME

Return disk to home. This routine sets the track number
to zero. The current host disk buffer is flushed to the

we we we we Vo we

diske.
HOME:
CALL FLUSH sFlush host buffer
XRA A
STA HSTACT sClear host active flag
STA UNACNT sClear sector count
STA SEKTRK
STA SEKTRK+1
RET
H
H SET TRACK.
H
H Set track number. The track number is saved for later
H use during a disk transfer operation.
H
H ENTRY BC = track number.
SETTRK:
IF Z80
db Oedh, 43h
dw sektrk
ENDIF
IF Cc8080
MOV L,C

100



ws we

CUNACT:

we vo we we we

SETSEC:

we we e We we we we we

SETDMA:

we we we we

MOV H,B
SHLD  SEKTRK
ENDIF

LHLD UNATRK
MOV A,L
XRA c
MOV C,A
MOV A,H
XRA B
ORA C
RZ sIf same track

Clear Unallocated block count (force pre-reads).

XRA A sA =0
STA UNACNT sClear unallocated block count
RET

Set the sector for later use in the disk transfer. No
actual disk operations are perfomed.

Entry BC = sector number.

MOV A,C
STA SAVSEC jsector to seek
RET

Set Disk memory address for subsequent disk read or:
write routines. This address is saved in DMAADR until
the disk transfer is performed.

ENTRY BC = Disk memory address.

EXIT DMAADR = BC.

IF 280

db Oedh, 43h
dw dmaadr
RET

ENDIF

IF c8080
MOV H,B
MoV L,C
SHLD DMAADR
RET

ENDIF

Translate sector number from logical to physical.
ENTRY DE = 0, no translation required.

DE = translation table address.
BC = sector number to tramslate.
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SECTRN:

we we we we we we we we

SETNUM:

we we we we we we weo we

SETXAD:

e We Ve we Ve Ve Ve we We we Ve

EXIT

LDA
CMP
CNZ
MOV
STA
MOV
MOV
MOV
ORA

DAD
MOV
MVI

RET
SET
Set the
ENTRY
EXIT
MOV
STA
RET
SET
Set the
ENTRY
EXIT
MOV
STA
RET

Boot

HL = translated sector.

UNASEC
C .
CUNACT 3If sectors do not match

sIf no translation

SECTOR COUNT

number of continuous sectors to transfer.
C = Number of sectors to transfer.

NUMSEC = C

A,C

NUMSEC

EXTENDED BANK

extended bank data tranfer address.

C = Extended address bank.

DMAADE = C.

A,C
DMAADE

CP/M from disk.

The CBOOT entry point gets control from the cold start
loader and is responsible for the basic system initial-

ization.

This includes outputting a sign-on message and

initializing the following page zero locations:

0,1

Set to the warmstart jump vector.

2:

’

3: Set to the initial IOBYTE value.
4:

Default and logged on drive.
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5,6,7: Set to a jump to BDOS.
40: (Set by BOOT) Board switch options.

If BANG is true (DISKl bit serial latch is to be
supported), then board switch option 1 means to

use the BitBanger for console I/0.

Register C must contain the selected drive, which is
zero to select the A drive. The exit address is to
the CCP routine.

The WBOOT entry point gets control when a warm start
occurs, a “C from the console, a jump to BDOS (function
0), or a jump to location zero. The WBOOT routine reads
the CCP and BDOS from the appropriate disk sectors.
WBOOT must also re-initialize locations 0,1,2 and 5,6,7.
The WBOOT routines exits with the C register set to the
appropriate drive selection value. The exit address

is to the CCP routine.

Disk layout Definition.
Cylinder 0 Head O

0 thru 3 Boot program
4 thru 26 Reserved for CBIOS
256 byte sectors =- Cylinder 1 Head O:
0 thru 7 CCP
8 thru 21 BDOS
22 thru 26 **Reserved for CP/M expansion**

512 byte sectors -- Cylinder 1 Head O:

0 thru 3 CCP
4 thru 11 BDOS
12 thru 15 **Reserved for CP/M expansion**

1024 byte sectors == Cylinder 1 Head O:

We Ve Ve Ve We Ve Ve W Ve Ve Ve VS Ve Ve WE WE WS W Ve W W Ve Ve Ve We Ve Ve Ve We Ve Ve We Ve Ve WE We Ve We We Ve

0 thru 1 CCP
2 thru 5,7 BDOS :
6 **Reserved for CP/M expansion*
CBOOT: LXI SP,DBUF
1da opts
IF BANG
CPL 1
JNZ CBOOT 4 s1f BitBanger not selected
1xi H,KONST ! shld J$CST+1
1xi H,KONIN ! shld J$CIN+1
1xi H,KONOUT ! shld J$COUT+1
CALL BAUD sget terminal speed
JMP CBOOTX
CBOOT 4:
ENDIF
IF SYSSUP
CPI 2
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CBOOT 5:

CBOOT 6:

CBQOTX:

WBOOT:

SIGNON:

we we we

BCPM:

JNZ CBOOT5 sIf System support not selected
LXI H,sCONST ! SHLD J$CST+l
LXI H,sCONIN ! SHLD JSCIN+1
LXI H,sCONOUT ! SHLD JS$SCOUT+1
CALL sTINIT sInitialize System Support
JMP CBOOTX
ENDIF
IF INTER3
CPIL 3
JNZ CBOOT6 sIf Interfacer 3 not selected
LXI H,I3CONST ! SHLD J$CST+1
LXI H,I3CONIN ! SHLD JS$CIN+1
LXI H,I3CONOUT ! SHLD J$COUT+1
LXI H,I3LIST ! SHLD J$LIST+l
LXI H,I3LST ! SHLD JS$SLST+1 :
CALL I3INIT sInitialize Interfacer 3
ENDIF
LXI H, SIGNON
CALL PRINT sOutput Banner
XRA A
STA CDISK sForce A drive
STA IOBYTE ;Clear 1/0 byte
sWarm boot
LXI SP,DBUF
CALL BCPM sBoot CP/M
JNZ WBOOT sIf error
LXI B, DBUF ;sSet default data transfer address
CALL SETDMA
MVI A,0C3h sStore jumps in low memory
STA 0
STA 5
LXI H,BIOS+3
SHLD 1
LXI H,BDOS
SHLD 6
LDA CDISK
MOV C,A
JMP ccp 3Go to CPM
DB CR,LF,LF
DB ‘CompuPro Systems *
DB CR,LF,MSIZE/10+°0’ ,MSIZE mod 10 + “0°
DB ‘K CP/M *,VERS/10+°0’,“.”,VERS mod 10 + “0°
DB CBIOSV+‘@’,CR,LF,0

Exit A = 0, load sucessful.
Z bit = 1, load successful.

CALL HOME

mvi C,’A’-"A"

sForce buffer flush
sSelect Disk ‘A’
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BCPM1:

BCPME:

BSECT:

1xi
CALL
ORI
RET

DB
DB
DB.

D,0 sForce disk type determination
SELDSK

A,L
H .
BCPME sIf drive not selected
SEKTYP sGet disk type
sRemove sided bit
A
BCPME sIf invalid boot type
C,A
H,BSECT ;Boot sector table
B .
AM sGet number of sectors
NUMSEC
H,CCP sSet buffer address
DMAADR
A,CXADR sSet extended address
DMAADE
SEKTYP :
Ib sMask sided bit
1 )
H,0
L,A
SEKIRK : ;Set track
A,0 sSet boot sector
SAVSEC
SETACT sMove SEK to ACT
A,F$RDAT+040h  3Read data
FINAL
BCPME " 31f read erros
A,l
NUMSEC
SEKTYP
dskd5
BCPM1 sIf not 1024 byte
H,CCP+5%1024-512
BUFADR
A,7
ACTSEC
A,FS$RDAT+040h  ;Read data
FINAL
A sClear error indicator
B, 500
DELAY sDelay 500 milli-seconds
1 sSet error indicator
22%*256 /256 sdouble 256 byte sectors
22%256 /512 sdouble 512 byte sectors
22%256/1024 3double 1024 byte sectors
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IF HARD

DB 22%256/256 3SA 1000 hard disk
DB 22%256 /512 sMemorex 8 inch
ENDIF

Read a CP/M 128 byte sector.

we we we we we we we

EXIT A = 0, successful read operation.
A = 1, unsucessful read operation.
Z bit = 1, successful read operation.
Z bit = 0, unsuccessful read operation.
READ: CALL CHKBKD sCheck for blocked drive
MVI A,F$RDAT sRead-from single density floppy
JC FINAL sIf non-blocked transfer
XRA A sSet flag to force a read
STA UNACNT sClear sector counter
CALL FILL 3sFill buffer with data
POP H
POP D
IF Cc8080
MVI c,128
CALL MOVDTA sMove 128 bytes
endif
IF Z80
LXI B, 128 sMove 128 bytes
db Oedh,0b0Oh
endif
LDA ERFLAG
ORA A
RZ sIf no error
XRA A
STA HSTACT sClear host active
ORI 001h ;Set error flag
RET

Write the selected 128 byte CP/M sector.

H

H

H

H ENTRY C = 0, write to a previously allocated block.

H C = 1, write to the directory.

H C = 2, write to the first sector of unallocated

H data block.

H

H EXIT A = 0, write was successful.

H A = 1, write was unsucessful.

H Z bit = 1, write was successful.

H Z bit = 0, write was unsucessful.

WRITE: CALL CHKBKD sCheck for blocked drive
MVI A,F$WRT ;Write to single density floppy
JC FINAL sIf non-blocked transfer
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WRIT1:

WRIT2:

WRIT3:

WRIT4:

MOV
STA
CPI
JNZ
LDA
CPL
MVI
Jc

MVI

STA
LHLD
SHLD
LDA
INR
JMP

LDA
ORA
JZ

DCR
STA
LDA

MOV
MVI
LXI
DAD
LDA
INR
CMP
JNZ
LHLD
INX
SHLD

STA
MVI

CALL
POP
POP

IF
MVI
CALL
endif
IF
LXI

endif

MVI
STA

A,C
WRTYPE
WRUAL
WRIT2
SEKTYP
MAXFTP
A,2048/128
WRIT1
A,4096/128

UNACNT
SEKTRK
UNATRK
LOGSEC
A
WRIT3

UNACNT

¢8080

c,128
MOVDTA

280
B,128
Oedh, 0bOh

Al
HSTWRT

sWrite type in ¢

3sIf write to allocated

sIf floppy disk

sUNATRK = SEKTRK

sIf no unallocated records

sIncrement logical sector

sLast sector in track table
sIf not end of track

sMove 128 bytes

sHSTWRT = 1
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LSITT:

we we we we we we we

TREAD:

TRD1:

LDA
ORA
RNZ

LDA

TREAD -
ENTRY

Exit

MOV
ADI
STA
CALL
1xi
call
LDA
STA
1xi

CALL
mvi
CALL
ANI
JINZ

CALL
ORI
RET

LDA
ANI
RRC
RRC
RRC
STA
1xi
mvi
CALL
RNZ

ERFLAG

WRTYPE
WRDIR
FLUSH
ERFLAG

2%26
4%15

8*8
2%32
4%21

sIf any errors occurred

swrite type
sto directory?
sForce write of directory

sDouble 256 byte

sDouble 512 byte

sDouble 1024 byte

sShugart 8 inch (256 byte)
sMemorex 8 inch (512 bye)

Determine floppy disk type.

C = Selected drive.

Zbit set

no error

A = disk type (0-3)

A,C

'A’
NRDYM2
SPECIFY
b,240
delay
SEKDSK
ACTDSK
H,DSTS
B,DSTSL
EXECP
B,1
GCMPS
020h
TRD1

H, NRDYM1
PRINT
OFFh

TEMPBF
008h

SEKTYP

sSet drive into message

;Set disk parameters

sTime delay for selecting sides
sMove drive to command buffer
3Set into ACTDSK

sPerform command

sGet the one status byte

sMask ready bit
sIf drive is ready

sClear zero flag

sGet status byte
sMask TS bit

sSave sided flag

H,RECAL ;Do a. test seek

B, LRECAL
MOVETO

sProcess command
sIf error
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TRD2:

TRD3:

DSTS:
DSTSL:

RECAL:
LRECAL:

DRID:
DRIDL:

NRDYM1:
NRDYM2:

We Ve We e Ve Ve Us Ve Ve we

FILL:

mvi A,2 sSeek to track two

CALL DOSEEK sDo seek

RNZ $If error

mvi A,F$DRID

STA DRID

1xi H,DRID

mvi B,DRIDL

mvi c,7

CALL EXECX sProcess command
JZ TRD3 sIf read valid
LDA DRID

XRI 040h sCompliment MFM bit
STA DRID

ANI 040h

JNZ TRD2 sIf MFM not tried
ORI OFFh

RET

LDA TEMPBF+6 ;Get number of bytes
ADD A

MOV B,A

LDA SEKTYP

ORA B sCombine N with sided flag
CMP A . sSet zero flag
RET

DB F$DSTS, 0

equ $~DSTS

DB FSRECA, 0

equ $-RECAL

DB F$DRID, 0

equ $~DRID

DB CR,LF, ‘Drive *

DB ‘x’

DB ’ not ready.’,0

FILL - fill host buffer with approprite host sector.

ENTRY A = 0, Read required if not in buffer.
Otherwise read not required.

EXIT On exit the stack will contain the following

values:
POP X 3X = host record address.
POP y 3y = caller’s buffer address.
STA RDFLAG sSave read flag
LDA SEKTYP sGet disk type
CPL MAXFTP+1 :
Jc FILL1 s1f floppy disk
SUI DSK8S1-2
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FILLl: RRC ;divide by 2

ANI 3h

MOV B,A 3B = log base 2 (sector size) - 7

LXI D, HSTBUF sinitial offset

LXI H,128 3128 byte records

LDA SEKSEC sGet logical sector
FILL2: XCHG

RRC .

JNC FILL3 sIf low bit not set

DAD D sAdd bias to offset
FILL3: XCHG

DAD H

ANI 07Fh sMask sector

DCR B

JNZ FILL2 . sIf not all bits checked

STA SEKSEC

LHLD DMAADR

XTHL sSet’ return parameters

PUSH D

PUSH H sSet return address

LXI H, HSTACT shost active flag

MOV AM

MVI M,1 salways becomes 1

ORA A

Jz FILL6 sIf host buffer inactive

LXI H,HSTSEC

LXI D,SEKSEC

MVI C, SEKTYP~-SEKSEC+1
FILL4: LDAX D

CMP M

INZ FILLS $sIf mis-match

INX H

INX. D

DCR C

JINZ FILL4 sIf all bytes not checked

RET
FILL5: CALL FLUSH sFlush host buffer
FILL6: LHLD SEKDSK sMove disk and type

SHLD HSTDSK
SHLD ACTDSK
LHLD SEKTRK
SHLD HSTTRK
SHLD ACTTRK

LDA SEKSEC

STA HSTSEC

STA ACTSEC

LDA RDFLAG

ORA A

RNZ sIf no read required
MVI A,FSRDAT+040h  ;Read double density
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JMP BLKXFR

e weo

FLUSH - Write out active host buffer onto disk.

FLUSH:
LXI H,HSTWRT
MOV AM
ORA A
RZ 3If host buffer already on disk
MVI M,0
LHLD HSTDSK sMove disk and type
SHLD ACTDSK .
LHLD HSTTRK
SHLD ACTTRK
LDA HSTSEC
STA ACTSEC :
MVI A, FSWRT+040h sWrite double density

b

3 BLKXFR =-- blocked mode transfer.

’

H ENTRY A = command.

BLKXFR: MOV C,A
LXI H,HSTBUF sSet buffer address
SHLD BUFADR
MVIL A,BXADR
STA BUFADE
MOV A,C

H JMP FINAL

b

H FINAL -- Preform final transfer processing.

’

H ENTRY A = Command.

FINAL: CALL PRCDCH sProcess command, drive, cylinder
1xi H,CIOPB+0 sSet buffer address
mov m,C 3Set command
INX H
mov m,B sSet drive
INX H
mov m,E sSet cylinder
INX H
mov m,D sSet head
INX H
MOV E,A sSave N field
LDA ACTSEC ;Get sector
MOV C,A
INR A
mov m,A sSet beginning sector
INX H
MOV A,E ;Get type
CPIL 4
JP HDFNL sIf hard disk
mov m,A ;Set N field
INX H



FNL1:

FNL2:

FNL3:

HDFNL:

Cpi
INZ
LDA
SUI
STA
Rz

LDA
DCR
JNZ
ORI
STA
RET

A

CMDTYP and Offh
E,A

A’o

CMDTYP /256
D,A

NUMSEC

c

m,A

H

d

m,A

D

H

d

m,A

A,MRTRY
RTRY
CIOPB+2
DOSEEK
FNL3

H,BUFADE
B,3

A,m

DMA

H

B

FNL2

H,CIOPB
B,CIOPL
c,7

EXEC

40h

FNL3
TEMPBF+1
80h
ERFLAG

RTRY
A

FNL1
Olh
ERFLAG

sN*2

sCompute ending sector number

sSet EOT

sSet GPL field

sSet DTL

;Set retry count
sClear retry count
sGet cylinder number

sSeek to proper track
s1f seek error

sget ext adr
sdata is backward in memory

3If not all 3 bytes

sSet command buffer length
sperform operation

sIf error

sIf no errors
;Get retry counter
;If not permanent error

sSet error flag

HDFNL — Hard disk final command processing.

IF
CALL

NOHRD
HDSEL

(4



STA ERFLAG

RNZ sIf select error
MVI A,MRTRY sSet retry count
HDFNL1: STA RTRY
CALL HDSEEK sSeek to correct track
CALL HDXFER sPerform hard disk transfer
STA ERFLAG
RZ 3sIf no errors
LDA RTRY
DCR A
JNZ HDFNL1 sIf attempts left
LDA ACTDSK .
MVI D,0
MOV E;A
LXI H,HDCYL
DAD D
MVI M, (-1) sForce track zero seek
endif
XRA A
ORI 001lh
STA ERFLAG
RET
RTRY: DB 0
MRTRY: EQU 10 sMaximum retry count

Command buffer disk type dependent values.

ve

CMDTYP: GPL DTL
DB 007h,128 3Single density
DB 00Eh, 255 sDouble density 256 bytes
DB 01Bh, 255 sDouble density 512 bytes
DB 035h,255 sDouble density 1024 bytes
’
H PRCDCH — Process Command, Drive, Cylinder, and Head.
k]
H ENTRY A = command.
’
; EXIT A =N field (0..4).
H B = drive.
H C = command.
H D = head.
3 E = cylinder.
PRCDCH: MOV C,A sSave Command
LDA ACTDSK
MOV B,A
LHLD ACTTRK 3sGet track number
LDA ACTTYP ;Get type
CPL MAXFTP+1
JNC CDCH2 sIf hard disk
XCHG
MOV H,A" sSave type
ANI 1 .
JZ CDCH1 sIf single sided
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CDCH1:

CDCH2:

we we we we

DOSEEK:

e we

MOV

MoV
RLC
RLC
ORA
MOV
MoV

MoV

MOV
ANI

RET

IF
MOV
ANI
MOV
DAD
DAD
DAD
DAD
MOV
CMA
ANI
ORA
MOV
DAD
DAD
MOV
MOV
ANI
CPI
MVI
MVI
RZ
MVI
ENDIF
RET

Seek to
Entry
sta

Ixi
mvi

O om

’

’

OFh
$RDAT
A4
C,HS$RSDT

H
H
E
A
0
F

C,H$WSDT

sSet head

sCombine head with drive

sAdjust track for cylinder

sRemove sided bit

sSave head
.
3%
3*8
s*16
shead * 16

sCombine with drive
$*32

s%64
strack*64 /256 = track/4

sIf read command

specified Track/Sector

A = Track

DSEKC+2
H, DSEKC
B, DSEKL

Move head according to command.
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we we we we

MOVETO:

MVTO1l:

.
’
.
t]

ENTRY

Exit

CALL
IN
ORA
JP
mvi
ouT
mvi
CALL
Cpi
RZ
LDA
ANTI
MOV
LDA
CMP
JNZ
ORI
RET

SPECIFY

SPECIFY:

DSEKC
DSEKL:

SPEC

[y
7]
=
[}

we we we we we we we

EXECP:

EXECX:

1xi
mvi
mvi
LDA
ORI
mov
dex
JMP

DB
EQU
DB
db

db
equ

EXEC
Entry

Exit

mvi

HL = address of command buffer.
B = length of command buffer.

Z bit set if no error.

EXECP sPerform seek
INTS
A
MVTO1 31f not complete
A,F$RSTS ‘
FDCD srequest status
B,2
GCMPS ;Get status
20h

;If seek complete
TEMPBF 3Get true status byte
3h sMask disk unit
C,A
ACTDSK
C
MVIO1 sIf not proper unit
001h ;Clear zero flag

- Specify disk drive characteristics.

H,SPEC+1
B,LSPEC
c,0
STEPMS
HUT

m,A

H

EXEC sSpecify disk command
F$SEEK, 0,0

$-DSEKC

F$SPEC
(srt shl 4)+hut
(hdlt shl 1l)+nd

$=-SPEC

HL = FWA of command buffer.
B = ## of bytes to output
C =i of bytes for status

If C <> 0 then see GCMPS.
c,0 sSet no status byte
H
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EXEC:
EXEC1:

EXEC2:

we We we Ve we we we we

GCMPS:

GCMPS 2:

ws wo we weo we

MOVDTA:

LDA
MOV
DCX

IN

ORA
JP

mov
ouT
INx
DCR
JNZ
MOV
ORA
RZ

MOV

IN
ORA
JP

ACTDSK sSet drive into command buffer

M,A
H
FDCS
A
EXEC1 31f no master ready bit
A,m scommand byte
FDCD sto controller
H
B
EXEC1 31f more bytes
A,C ;# of status bytes+l
A
31f no status bytes
B,C s# of status bytes
INTS
A
EXEC2 s1f operation not complete

Get completion status.

Entry

Exit

I1xi
IN
ORA

IN

mov
INx
Dcr
JNZ
LDA
ANI
RET

If
MOVDTA

ENTRY

MOV
STAX
INX

B= # of status bytes to read

TEMPBF = status bytes read in.
A = [TEMPBF] and OF8h.
Flags set according to above value in A.

H, TEMPBF sSet status buffer address
FDCS

A

GCMPS2 31f not ready

FDCD ;Get status byte

m,A

H

B sdecrement counter
GCMPS 2 swait until all done
TEMPBF sGet first status byte
OF8h

c8080

- Move data in memory.
C = number of bytes to move

DE = destination address.
HL = source address.

A,M sSource character
D sto destination
H
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INX D

DCR c sloop 128 times

JNZ MOVDTA sIf transfer not complete
RET

ENDIF

Check blocked disk transfer.

EXIT Cbit set, unblocked device.
Cbit clear, blocked device.

Ve we we we we

CHKBKD:
XRA A
STA ERFLAG sClear error flag
LDA SEKTYP
CPI DSKD1
JC CBKD2 sIf not blocked device
CPI MAXFTP+1
JNC CBKD1 sIf hard disk
LHLD SEKTRK
MOV AH
ORA L
MVL A,DSKS1 sA = Single density
Jz CBKD2 3If zero force non-blocked
CBKD1 LDA SAVSEC
STA SEKSEC
XRA A sClear carry flag
RET
SETACT: LDA SEKTYP
CBKD2: STA ACTTYP sSet actual disk type

LHLD DMAADR
SHLD BUFADR

LDA DMAADE
STA BUFADE
LDA SEKDSK

STA ACTDSK
LHLD SEKTRK
SHLD ACTTRK

LDA SAVSEC

STA ACTSEC

STC sSet carry flag
RET

Delay Delay the millisecond count contained in BC.

we we we we

Destroys A and flags.

DELAY: MVI A,DELCNT /26
DLAYl: DCX B
INX B
DCR A
JINZ DLAYL sIf not 1 millisecond
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Ve We Ve we We we Ve we Ve we

PRINT:

DCX B

MOV A,C

ORA B

JNZ DELAY sIf not desired count
RET

Print message terminated by zero byte.
ENTRY HL -> message buffer, terminated by zero.
EXIT HL -> zero byte + 1.

A = 0.

Z bit set.

Destroys only HL, Flags, and A registers.

MOV A,M sGet a character

ORA A

INX H

RZ sIf zero the terminate
PUSH B

MOV C,A

CALL J$cour ;Output to the console
POP B

JMP PRINT

Physical data buffer address ((DMAADR) or HSTBUF)

W 0 sLower 16 bits (least, middle)
DB 0 sExtended address

User data buffer address

DW 0 sLower 16 bits (least, middle)
DB 0 sExtended address

space 4,10

BIOS blocking / deblocking flags.

DB 0 shost active flag
DB 0 shost written flag
DB 0 sunalloc rec CNT
DW 0 sTrack

DB 255 sSector

DB 0 sLogical sector

space 4,10
Area for storage of hard disk cylinders.

if hard
db ('1)9(‘1)’(‘1)9(_1)
endif

CP/M disk work space.

DS ALVS



o
7]
s

Ve Ve we we we W we W we we

SEKSEC:
SEKTRK:
SEKDSK:
SEKTYP:

ACTSEC:
ACTTRK:
ACTDSK:
ACTTYP:

HSTSEC:
HSTTRK:
HSTDSK:
HSTTYP:

RDFLAG:
ERFLAG:
WRTYPE:

SAVSEC:
NUMSEC:

CIOPL:
CIOPB:
TEMPBF:
ESPACE:

DIRBUF:
HSTBUF:

END

DS CSVs

Disk access information.
This area is organized into the following groups
sector number
track number
disk drive
drive type
Each of these groups has three cells for the
current disk request, ACTual disk transfer,
and active host disk.

DS 1 sCurrent request

DS 2 sCurrent request

DS 1 sCurrent request

DS 1. sCurrent disk’s type

DS 1 sActual transfer operation
DS 2 sActual transfer operation
DS 1 sActual transfer operation
DS 1 sActual disk’s type

DS 1 sActive host disk

DS 2 sActive host disk

DS 1 sActive host disk

DS 1 sActive disk’s type

space 4,10
Disk transfer flags and counters.

DS 1 sRead flag

DS 1 sError reporting

DS 1 sWrite operation type
DS 1 sSave sector

DS 1 sNumber of sectors
EQU 9

DS CIOPL sDisk command buffer
DS 8 sResult status cells
ORG LWAMEM-HSTSIZ-128

DS 128 sDirectory buffer

DS HSTSIZ-1 sHost buffer
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3+ TITLE  ‘Sorcim ColdStart Boot for GBC DISKI.’
sBOOT  ColdStart Boot load for CP/m 2,2
on CompuPro DISKl.

i i
| Disk |
I BOOT |
| I

Copyright 1981, Sorcim Corp.

This product is a copyright program product of
SORCIM and is supplied for use with the GBC 171
geries controllers.

CompuPro : Sorcim Corp.
Oakland, CA Santa Clara, CA

Version number: 2.2F
Version date: 1981 March 31

The following code is supplied to customers who
purchase a hard/floppy disk system from CompuPro.

The following code is written onto track O sector 0
of the hard disk. This routine is read into memory
at location 0 by the user’s PROM. This routine then
loads the rest of the system into memory.

The format of the Floppy Disk Boot sectors are as follows:

Routine
T Sector Name
0 0 thru 3 Boot program (this routine)

4 thru 25 BIOS
1 0 thru 7 ccP

8 thru 21 BDOS

We VA Ve Ve We Ve VI Ve We Ve Ve We Ve We Ve Ve Ws We Ve We Ve We We W Ve Ve Vs WS Ve We We We We W Ve We Ve We We We we We

22 thru 25 reserved

3 HOPARM: EQU *o ;Capture O parameter

OPARM: EQU 32 sMemory size in Kbytes, or
Bios load address

VERS: EQU 22

FALSE: EQU 0
TRUE:  EQU NOT FALSE
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K: EQU

biosln: equ

s+ IF

option: set
if

option: set
endif
if

MSIZE: EQU
CBIOS: EQU
ENDIF

s+ IF
if
MSIZE: EQU

CBIOS: EQU
ENDIF
BDOS: EQU
CCP: EQU
OPTS: EQU

;
FDPORT EQU

FDCS  EQU
FDCD  EQU
DMA EQU
INTS  EQU
-

SER EQU
3+ DELCNT
DELCNT EQU

Specify
SEC =

A+ ++ 4+

F$RSTS equ
F$SEEK equ

1024
1000h

OPARM < (64+2

false

oparm/ (64+1)

true
not opti

OPARM

MSIZE*K-biosLn

OPARM > (64+1)

option

(OPARM+0EQOh) /K

OPARM

CBIOS~-0EOOh+6

CBIOS-16

40h

ocon
FDPORT
FDPORT+1
FDPORT+2
FDPORT+2

on

00h

Assembly Constants

FDPORT+3

5000

(00) command
0

= 02
= 03.
= 04
= 06
= 07
= 08
0

02

03

04

06

07

08

OFh

5000

sIf absolute

sSize of CP/M memory
sStart of CP/M jump table

sIf PRL generation

3Size of CP/M memory
;Start of CP/M jump table

sStart of BDOS
sStart of CCP

sOption selections byte

, RN , L .
sBase port address for Controller
sStatus register

;Data register

sDma address (when write)

;Status Register (when read)
Input on port disables boot rom.
sSerial port

sDelay count
sDelay count

Controller function definitions

sSect verify number
sRead track
sSpecify

;Drivg status

sRead data
srecalibrate

sRead status

sSeek

sSect verify number
sRead track
sSpecify

sDrive status

sRead data
srecalibrate

sRead status

sSeek
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3+ SRT = 16-8 3= Shuggart 800s

SRT equ 16-8 3= Shuggart 800s

H - 16-3 3= Shuggart 850s

H 16-3 3= Remex

s+ HUT: = 240/16 sHead unload = 240 ms
s+ HLT: = (35+1)/2 sHead load = 35 ms
s+ ND: = 00 3sSet DMA mode

HUT: equ 240/16 sHead unload = 240 ms
HDLT: equ (35+1) /2 sHead load = 35 ms
ND: equ 00 sSet DMA mode

Ha space 4,10

Bootstrap load.
Do not change any addresses from here to START:
Entry C= Board switches from ROM (0 .. 3)

we weo we

ORG 100h
BOOT:
JMP START sinvariance
s+ space 4,10
H Function data for controller to boot
DATA DB 0 sExtended
s+ ENTRY: DB high CBIOS
ENTRY: DB CBIOS shr '8
s+ DB low CBIOS
DB CBIOS and Offh
s+ LDMA EQU *-DATA
LDMA EQU $-DATA
s+ SPEC DB F.SPEC
SPEC DB F$SPEC
i+ VFD 4\SRT, 4\HUT
s+ VFD 7\HLT, 1\ND
db srt shl (8-4) + hut
db (hd1lt shl (8-7)) + nd
3+ LSPEC = *=~SPEC
LSPEC equ $~SPEC
s+RECAL DB F.RECA, O
s tLRECAL = *~RECAL
RECAL DB FS$SRECA, 0
LRECAL equ $-RECAL
s+ READ: DB F.RDAT
READ: DB FS$RDAT
DB 0 shds,dsl,ds0
DB 0 3C = sector ID info
DB 0 sHead
DB 5 sRecord (sector)
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DB 0 sN
DB 26 sRead to end of track
DB 7 sGPL
DB 128 sDTL
s+LREAD = *-READ
LREAD equ $-READ
START:
MOV A,C ssave board options
s+ STO A,OPTS
sta OPTS
RETRY:
3+ LDK DE,DATA
1xi D,DATA
s+ LDK B, LDMA
mvi B,LDMA
H Output beginning DMA address
s+ ADDR: LD A, [de]
ADDR: ldax d
ouT DMA sset DMA
INX D
DCR B
JNZ ADDR sif NOT all 3 bytes
H Load Specify Command
s+ LDK B,LSPEC
mvi B,LSPEC
SPECl: 1IN FDCS
s+ OR A
ora A
JP SPEC1 31f no master ready bit
s+ LD A, [de] sload command byte
ldax d sload command byte
ouT FDCD jto controller
INX D
DCR B
JNZ SPEC1 sif more bytes
H Recalibrate drive
s+ LDK B,LRECAL
mvi B,LRECAL
RCALLl: 1IN FDCS
s+ OR A
ora A
JP RCAL1 31f no master ready bit
s+ LD A, [de] sload command byte
ldax d s load command byte
ouT FDCD sto controller
INX D
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. DCR B ) .
JINZ RCAL1 3if more bytes

RCAL2: 1IN INTS
ORA A
JP RCAL2 : $sIf not complete
3+ MVI A,F.RSTS
: MVL A,FS$RSTS
ouT- FDCD
RCAL3: 1IN FDCS
ORA A v
JP RCAL3
IN FDCD
SUL 20h
MoV C,A
RCAL4: IN FDCS
ORA A
JP RCAL4
IN FDCD
ORA c
- JINZ' START
H Now set-up read command
3+ LDK ~ B,LREAD
mvi ~  B,IREAD
READ1: 1IN FDCS
s+ OR A
ora A ;
Jp 'READ1 s1f no master ready bit
o3+ LD A, [del] sload command byte
ldax d ) 3 load command byte
ouT FDCD sto controller
INX D
DCR B
JINZ READ1 sif more bytes
READ2: 1IN  INTS
ORA A
- JP READ2 ‘ sIf not complete
READ3: 1IN FDCS
' ORA A
JP READ3
IN FDCD
SUL 40h
MOV L,A
READ4: 1IN FDCS
ORA A
JP READ4
IN FDCD
SUL 80h
MOV H,A
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3+ LDK B,7-2

mvi B, 7-2
READ5: 1IN FDCS
3+ OR A
ora A
JP READS 31f not ready
IN FDCD ;read status
3+ DEC B .
dcr B
JNZ READS swait until all done
MOV A,L
ORA H
IJNZ RETRY ;if problems
s+ LD HL,ENTRY
1lhld ENTRY
MOV D,H
MOV H,L s;reverse
MOV L,D
3+ IMP [hl] senter CBIOS
pchl senter CBIOS
END
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+ TITLE ‘ROM Boot for CompuPro DISKL Controller.
GBCROM - Sorcim ROM Boot for CompuPro Disk Controller.
| |
| ROM BOOT |
| I
COMPUPRO SORCIM Corp.
Oakland, CA Santa Clara, CA

Copyright 1981, Sorcim Corporatiom.

This product is a copyright program product of
Sorcim and is supplied for use with the
CompuPro IEEE 696 Floppy Disk Controller.

Version number: 2.2F
Version date: 81 March 31

We Ve Ve We We We Ve WE Ve Ve We VS We We We WS Ve We We We

s+ ROMFWA EQU *o0 * 100h

romfwa equ 0

H Assembly Constants

FDPORT EQU OCOH sBase port address for Controller
FDCS EQU FDPORT sStatus register

FDCD EQU FDPORT+1 sData register

DMA EQU ~ FDPORT+2 sDma address (when write)
INTS EQU FDPORT+2 ;Status Register (when read)
H Input on port disables boot rom.

SER EQU FDPORT+3 sSerial port

s+ DELCNT = 5%1000 35 MHz processor
delcnt equ 5%1000 35 Mhz processor

Controller function definitions
Specify (00) command
0

’

9

3+ NSEC = sSect verify number
s+ F.RTK = 02 sRead track

3+ F.SPEC = 03 sSpecify

s+ F.DSTS = 04 sDrive status

s+ F.RDAT = 06 sRead data

3+ F.RECA = 07 srecalibrate

s+ F.RSTS = 08 sRead status

3+ F.SEEK = OFh sSeek

NSEC equ sSect verify number
FSRTK  equ 02 sRead track

FS$SPEC equ 03 sSpecify

F$DSTS equ 04 sDrive status
FSRDAT equ 06 sRead data

FSRECA equ 07 srecalibrate
FSRSTS equ 08 sRead status
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F$SEEK equ OFh ;Seek

3+ SRT = 16-8 3= Shuggart 800s
SRT equ 16-8 3= Shuggart 800s
H 16-3 3= Shuggart 850s
H 16-3 3= Remex
s+ HUT: = 240/16 sHead unload = 240 ms
3+ HLT: = (35+1) /2 sHead load = 35 ms
3+ ND: = 00 sSet DMA mode
HUT: equ 240/16 sHead unload = 240 ms
HDLT: equ (35+1)/2 sHead load = 35 ms
ND: equ 00 sSet DMA mode
ORG ROMFWA
s+ LOC 0
START: JMP ROM1 sforced jump to location 3
3+ ROM1: LDK BC,20 sWait 20 MSec
ROM1: 1xi b,20 sWait 20 MSec
s+ LDK HL,ROM2 sReturn from delay
Ixi h,ROM2 sReturn from delay
JMP DELAY
ROM2: LXI D,DATA
H Output beginning DMA address
MVI B,LDMA
3+ ADDR: LD A, [del
ADDR: ldax d
ouT DMA sset DMA
INX D
DCR B
JINZ ADDR sif NOT all 3 bytes

Load Specify Command

we

MVIL B,LSPEC
SPECl: 1IN FDCS
s+ OR A
ora A
JP SPEC1 31f no master ready bit
s+ LD A, [de] sload command byte
ldax d 3;load command byte
ouT FDCD sto controller
INX D
DCR B
JNZ SPEC1 3if more bytes

Recalibrate drive

we

MVL B,LRECAL
RCALl: 1IN FDCS

127




3+ OR A

ora A
JP RCAL1 sif no master ready bit
s+ LD A, [de] sload command byte
ldax d s load command byte
ouT FDCD sto controller
INX D
DCR B
JNZ RCAL1 sif more bytes
RCAL2: 1IN INTS
ORA A
Jp RCAL2 3If not complete
MVI A,FSRSTS
ouT FDCD
s+ LDK = BC,250 sLeave light on .25 seconds
1xi b,250 sLeave light on .25 seconds
s+ LDK HL,RCAL3 sset return address
1xi h,RCAL3 sset return address
JMP DELAY
RCAL3: 1IN FDCS
ORA A
JP RCAL3
IN FDCD
SUI 20h
MOV C,A
RCAL4: 1IN FDCS
ORA A
JP RCAL4
IN FDCD
ORA C
JNZ ERROR sIf error in recalibrate

Now set-up read command

e

MVI B,LREAD

READ1: 1IN FDCS
3+ OR A
ora A :
JP READ1 s1f no master ready bit
s+ LD A, [de] sload command byte
ldax d sload command byte
ouT FDCD sto controller
INX D
DCR B
JINZ READ1 3if more bytes
READ2: 1IN INTS
ORA A
Jp READ2 ) sIf not complete
READ3: 1IN FDCS
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READ4:

READS:
s+

3+

Ha

’

ORA
JP
IN
SUI
MOV
IN
ORA

JP

IN
SUL
MOV

MVIL
IN
OR
ora
JP
IN
DEC
der
JNZ

MOV
ORA
Jz
space

A
READ3
FDCD
40h
L,A
FDCS
A
READ4
FDCD
80h
H,A

B, 7-2

FDCS

A

A

READS ’ s1if not ready

FDCD . sread status

B

B .

READS swait until all done

A,L
H

GOBOOT sIf no error during read

4,10

Error during read or recalibrate.

s+ ERROR:

s+
ERROR:

.
’
.
s

+

we we we we

LDK
1xi
1xi
JMP
space

Delay a

ENTRY

s+ DELAY:

DELAY:
DLAY!L:

mvi
INX
DCX
DCR
JNZ
DCX
MOV
ORA
JNZ
PCHL
space

LDK BC,1000 ;Wait 1 second before retry

HL,ROM2

b,1000 sWait 1 second before retry

h,ROM2
DELAY
4,10

period of time.

BC = number of milliseconds to delay.
HL = return address.

LDK A,DELCNT/26
A,DELCNT /26
B
B
A
DLAY1
B
A,B
C
DELAY
sreturn to caller
4,10
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Function data for controller to boot

’
DATA DB
s+ DB
DB
i DB
DB
s+ LDMA EQU
LDMA EQU
s+ SPEC DB
s+ VFD
s+ VFD
SPEC DB
db
db
s+ LSPEC
LSPEC equ
s+ RECAL
s+ LRECAL
RECAL DB
LRECAL equ
s+ READ:
READ: DB
DB
DB
DB
DB
DB
DB
DB
DB
s+ LREAD
LREAD equ

we we we we we

ORG * ROMFWA+100h~4

+ DS (100h-4) - *
DS (100h=-4) - $

GOBOOT:

s+ LDK C,high ROMFWA
mvi c,romfwa shr 8
ouT SER

BOOT: ,

3+ ASSERT BOOT = 100h
END

0

high BOOT
boot shr 8
low BOOT

boot and Offh
*-DATA

$-DATA

F.SPEC'
4\SRT, 4\HUT
7\HLT, 1\ND
F$SPEC

(srt shl 4)+hut

sExtended

(hdlt shl (8-7))+nd

= *-SPEC
$-SPEC

DB F.RECA, 0
= *-RECAL

FS$RECA, O
$-RECAL

DB F.RDAT
F$RDAT

N
[+

*-READ

DN NPO~ OO0

5
g

shds,dsl,ds0

sC = sector ID info
sHead

sRecord (first sector)
3N

’

sEOT (last sectors)
$sGPL

;DTL

Next instruction disables rom, shadow
of next instruction must be jump to
execute boot code just loaded at 100h

sLeave exact room

s;pass board switch value to Boot
spass board switch value to Boot
smust preceed Boot immediately
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[ IF YOU NEED ASSISTANCE ALWAYS CONTACT )

YOUR COMPUPRO DEALER FIRST

CUSTOMER SERVICE INFORMATION

Our paramount concern is that you be satisfied with any Godbout
CompuPro product. If this product fails to operate properly, it may be
returned to us for service; see warranty information below.

If you need further information feel free to write us at:

Box 2355, Oakland Airport, CA 94614-0355

LIMITED WARRANTY INFORMATION

Godbout Electronics will repair or replace, at our option, any parts '
found to be defective in either materials or workmanship for a period of 1
year from date of invoice. Defective parts MUST be returned for
replacement.’

If a defective part causes a Godbout Electronics product to operate
improperly during the 1 year warranty period, we will service it free
(originaljowner only) if delivered and shipped at owner's expense to and
from Godbout Electronics. If improper operation is due to an error or
errors.fon the part of the purchaser, there may be a repair
_charge. Purchaser will be notified if this charge exceeds $50.00.
\We are not responsible for damage caused by the use of solder in-
tended for purposes other than electronic equipment construction,
failure to follow printed instructions, misuse or abuse, unauthorized
modifications, use of our products in applications other than those in-
tended by Godbout Electronics, theft, fire, or accidents.

Return to purchaser of a fully functioning unit meeting all advertised
specifications in effect as of date of purchase is considered to be com-
plete fulfilment of all warranty obligations assumed by Godbout
Electronics. This warranty covers only products marketed by Godbout
Electronics and does not cover other equipment used in conjunction
with said products. We are not responsible for incidental or conse-
quential damages.

Prices and specifications are subject to change without notice, owing
to the volatile nature and pricing structure of the electronics industry.

N J

"DISK 1" is a trademark of W.J. Godbout.

"TRI-STATE" is a trademark of National Semiconductor Corp.

"'SINGLE/DOUBLE DENSITY FLOPPY DISK CONTROLLER" January 1980,
pages 1 - 16, Copyright 1980, Intel Corporation. Reprinted
by permission of Intel Corporatiom.

Copyright 1981, 1982 by Godbout Electronics. All rights reserved. We
encourage quotation for the purposes of product review if source is
credited. Printed in U.S.A.

COMPUPRO division GODBOUT ELECTRONICS - BOX 2355 OAKLAND AIRPORT, CA 94614-0355



