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The interface between programs/drivers running on OPD or the 64180
processor and a block structured device such as a set of floppy disks
is implemented using a sixteen byte control block known as a DRQ block.
A number of such blocks exist, one or more for each potential user of the
block I/0 system. For the OPD a DRQ block exists in the shared memory
interface area. The block has the following format:

o +
i Byte No | Definition !
DRQPTR ~-> fmm———— e e e~ :
| 0 i Command byte !
jmm——————— o e e |
H 1 ! Drive or unit number '
j——— P e |
1 2 i Logical track number (low) !
- o e e !
] 3 i Logical track number (high) !
j——— - o !
i 4 ! Logical sector number (low) |
- o e e e !
! 5 | Logical sector number (high)!
e e et '
! 6 i Status flags |
fm———————— Fomm |
! 7 ! Error number (or zero) !
———————— +-———————————————— |
! 8 { DMA address (low) !
e - ——— i
! 9 ! DMA address (middle) !
- e e
! 10 ! DMA address (high) i
jm——————— o ?
P11 ! Multi sector count
| - !
! 12 ! Addr of further info (low! !
j———————— o !
P13 ! Addr of further info (high) !
| ———————— B e e etk kbt !
~— 1 14 & 15 | Reserved for use by PCML i
e ——————— T g +
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a) OPD DRQ address

In Teledrive base code version 2.0 onwards the OPD DRQ base address
is defined as offset S$7DF0 into the ROMCAP address space (ie: the
last 528 bytes of the 32K ROMCAP area. Other memory in the shared
RAM is defined for use as an I/0 buffer - refer to driver
documentation for details.

b) Command wvalue

The DRQ manager will initiate a command as soon as it senses a
non—-zero value in the command field, thus all the other data

fields of the DRQ block must be set before the command value is

set. Command completion is signaled by the value of this field
becoming zero again. The time taken to service a DRQ request depends
on the number and "busyness" of tasks running within the Teledrive,
usually a delay of about 20mS will occur before the DRQ manager
starts processing a DRQ request.

The DRQ block should be regarded as read-only whilst a command

is being processed.

c) DMA address

The DMA address is a physical address within 64180 memory to be
used for the DMA controller, when used in OPD shared memory, set
the high byte to zero and the low bytes to the word offset from
the start of the ROMCAP 32K address space. Obviously, for OPD use
this address must be within the shared memory as the 64180

DMA controller cannot perform DMA directly to OPD main memory.

d) Further infromation address
The address set is assumed to be in bank zero of the 64180 memorwy.

so for OPD use, again just set the offset from the start of the
ROMCAP.
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+ ———————————————————————————————————————————————
~ |Command! Description

e ———— e ——— e +

I 801 | Read a block from a device

! 802 | Write a block to a device

I $03 | Format a device

Fm—————— e e e e e ——_———————————————

| $40 | Read the drive setup parameters

! $41 | Write new drive setup parameters

1 $42 | Try to boot CP/M (from drive A)

i $43 | DMA data in 64180 memory

! $44 | Lock 64180 system

! $45 | Direct SASI command to Hard disk

i\ $46 | Reset devices on SASI interface

+ ———————————————————————————————————————————————
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b ——————— o e +
~ . ! Byte No | Definition !
DRQPTR -> Pmmmm o e !
i 0 i = §01 !

| ———————— e e e |

! 1 ! Drive or unit number !

| ——————— e e ]

H 2 ! Logical track number (low) !
f—————— o |

g 3 i Logical track number (high) !
- o e e !

' 4 i Logical sector number (low) !
jmm—————— e ————- i

| 5 i Logical sector number (high)!

| ———————— e - 1

: 6 !} Bit 7 set if write protected!

| ————————- e e ittt !

! 7 ! Error number (or zero) !
j———————— P e |

_ ! 8 i DMA address (low) !
f——————— tom e 1

' 9 { DMA address (middle) !

e ———— e e i

110 ! DMA address (high) i
f———————— e e e !

! 11 i Multi sector count !

| mm e e 1

i 12 & 13 | Unused i
j———————— e ;

i 14 & 15 | Reserved |

e ————— e +

A block is read from the logical address set in Track/sector on
the logical device and put at the DMA address set, if the multi-
sector count is greater than 1 then that number of blocks is
read from the device. If an error occurs during a multi-sector
transfer then value in byvte 11 is the number of blocks that
remain to be transfered. '

See the section on backing store devices for the device numbers
allocated.
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o ——————— o e e ———— +
| Byte No | Definition !
~ DRQPTR -> it o e :
! 0 ! = §02 H
= e e e '
H 1 i Drive or unit number !
= ————— F e e !
] 2 i Logical track number (low) !
| ———————— e et !
! 3 ! Logical track number (high) !
j——————— e et !
' 4 i Logical sector number (low) !
jm——————— F e e !
! 5 i Logical sector number (high)!
| ———————— o !
! 6 i Bit 7 set if write protected!
jm———————— e e |
! 7 i Error number (or zero) |
jm——————— e e !
! 8 ! DMA address (low) !
| ———————— o e ————— !
- ' 9 ! DMA address (middle) |
jm——————— o e e - i
v 10 ! DMA address (high) !
jm——————— e e e e !
H 11 | Multi sector count ;
f———————— F e !
! 12 & 13 | Unused !
fm———————— o e - !
! 14 & 15 | Reserved !
R e +

A blecck is written to the logical address set in Track/sector on
the logical device from the DMA address set, if the multi-
sector count is greater than 1 then that number of blocks is
written to the device. If an error occurs during a multi-sector
transfer then wvalue in byte 11 is the number of blocks that
remain to be transfered.

- See the section on backing store devices for the device numbers
allocated.
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Format a logical device device or unit

o —————— e o e e e e +
! Byte No | Definition H
DRQPTR -> e b e e e e e e |
! 0 I = $03 !
= o e - !
! 1 ! Drive or unit number !
| m——————— e e e il !
i 2 = 3 | Unused !
j———————— ettt bbbt D bt !
; 4 ! No of verify errors (LSB) '
| ——————— P e !
! 5 ! No of verify errors (MSB) !
= e e '
1 6 ! Status flags !
j————— Fom— e !
! 7 ! Error number (or zero) !
f——————— o !
i 8 - 13 | Unused !
| ———————— - e e !
i 14 & 15 | Reserved !
b ———— e +

This command formats the device and fills each physical sector

with SE5. The format operation automatically verifies the disk

and the number of sectors with CRC errors is returned in bytes
4&5, if any sectors of a floppy disk cannot be found, the

format operation will fail with an error. Will also format

a hard disk connected via a Western Digital SASI interface.
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Read Drive Information

e —— e e +
! Byte No | Definition J
DRQPTR -> | —mm—m e Ho e e :
! 0 I = 840 i
e Fom e i
! 1 ! Drive or unit number !
| ————— e i
i 2 = 5 | Unused !
- Fom |
i 6 | Status flags !
| e e :
! 7 ! Error number (or zero) i
| ———————— e i !

! 8 - 11 | Unused !
f———————— o i
P12 ! Addr of further info (low) i

| ——————— e e et i
f13 i Addr of further info (high) |

| ————————- e e e e inttkde B bt b b !

! 14 & 15 | Reserved !
e ——— o +

This call copies the parameter block containing the physical
drive setup information to the address specified in bytes 12 & 13.
This may then be modified and returned using the Set Drive
Information call.
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e —————— e +
! Byte No | Definition !
DRQPTR -> ittt o e |
! 0 I = 841 d
| e e ]
' 1 i Drive or unit number !
= tom i
! 2 -5 | Unused i
f———————— e |
' 6 ! Status flags /
- Fmr e ———— e i
! 7 ! Error number (or zero) i
| ———————— Fom e e i
! 8 - 11 | Unused !
j———————— e il T Lttt ]
' 12 i Addr of further info (low) !
| ———————— e e '
713 i Addr of further info (high) !
jm——————— e e !
i 14 & 15 | Reserved ]
e e e +

This command is used to tell the Device drivers what the physical
format of the drive is (ie: its track sector layout etc). The
information is provided at the further information address and
after this call the drive will be accessed in a fashion dependent
on the settings provided. See Drive information table.
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DRQPTR

Initiate loading the CP/M+ operating system

pm——————— et ettt PP +
! Byte No | Definition !
-> R et e e S T e !
! 0 | = $42 !
j——— e et !
! 1 ! Drive to load system from !
jmm o i
| 2 i Mode !
o e !
i 3 - 5 | Unused d
: e e e o + ——————— Fmememm——m—_—— " ———'———-— ——————— :
! & ! 1=CP/M running O=Not running|
| Fmm e }
i 7 i Error number (or zero) !
j———————— e e e !
i 8 - 13 | Unused i
Hie e e bbbl !
i 14 & 15 | Reserved !
o —————— e +

Initiate the loading of CP/M+ from a system disk in the drive
specified - No errors or status are currently returned.

The mode byte has the following effect:

Mode
Mode
Mode
Mode

M.B.

WioEr o

Boot CP/M if not already loaded, otherwise no affect
Re-boot CP/M whether loaded or not

Stop CP/M from running

Check if CP/M loaded/running

CP/M will not boot if
than 72Kbytes.

the RAMDISK is set as being gr=ater
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Fm———————— e ———————— +
! Byte No | Definition !
DRQPTR -> | e |
' 0 ! = 8§43 J
- o e !

i 1 ! Unused !
jm——————— Fom e e e e '

! 2 ! 64180 address (high) !
| o e !
! 3 ! Unused (set to zero) '
| ———————— e !
! 4 ! 64180 address (low) !

o e e e - !

! 5 i 64180 address (middle) '
| ——————— e e H
i 6 ! Status flags !
| ———————— o e !
! 7 i Error number (or zero) '
| ———————— o e i

! 38 ! DMA address (low) '
e e e 1
! 9 ! DMA address (middle) '
f———————— tom e e e
! 10 ! DMA address {(high) !
f———————— e !
11 i Number of 256byte blocks i
| —mm—————— e atatet bl '
i 14 & 15 | Reserved !
e —————— e ———— +

This call allows a number of 256 byte blocks to be copied to
the DMA buffer address from the 64180 address specified, this
command is used for transfering data to/from a buffer cache
in 64180 memory to the shared memory area - it may be used

as a general purpose memory to memory DMA facility within
64180 memory.
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F——————— e et +
! Byte No | Definition !
" DRQPTR  -> R e :
! 0 ! = 845 H
| == e |
H 1 ! Physical Unit number (ie: 0)!
fm——————— s e bbb !
H 2 i SAST command !
j———————— o e i
! 3 ! Logical block addr (high) !
- e it !
! 4 i Logical block addr (middle) |
| ———————— e d
! 5 ! Logical block addr (low) !
o ——— e e bbb bl !
| 6 | Control byte !
|- Fom i
! 7 ! SAST error number (or zero) |
| ——— e e e e e e i
! 8 ! DMA address (low) !
e e e e e e e e e :
! 9 ! DMA address (middle) !
o ettt !
V10 ! DMA address (high) !
| e e e bbb bl !
: 11 i Interleave or block count i
| = ————— o e e e i
i 12 & 13 | Unused !
jm—————— - !
! 14 & 15 | Reserved !
o —————— e ——————— +

This call allows direct access to the SASI interface (if present),
and can be used by device drivers requiring closer control of this
interface than is provided by the DRQ block I/0 device calls.

It is envisaged that this interface will only be used by application
writers with an inside knowledge of the system, as the effects of
using both this and the block I/0 calls together is as yet
undefined. The DRQ manager will interpete the information provided
and deal with the low level interface to the SASI unit. It will also
check for commands that require data I/0 and use the DMA address
provided for the transfered data. Commands that read or write system
information will also use the DMA address for the information.

It is recommended that for non-specialised use of say a hard disk
connected via the SASI interface, the standard block I/0 commands
be used.

DRQ command code $46 can be used (with no parameters) to reset the
SASI interface controller.
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Fm———————— e et +
! Byte No | Definition !
DRQPTR > | ———————— P e !
H 0 I = $47 1
| = e e e b !
! 1 | Set to zero !
- - :
' 2 i 1 = on restart use 4 & 5 !
e o '
| 3 ! Unused (set to zero) !
| ———————— e e e !
! 4 ! Restart address (low) !
j———————— o e '
! 5 | Restart address (high) '
| o e e e e J
! 8 = 13 | Unused (set to zero) !
| ———————— o e !
! 14 & 15 | Reserved !
o ————— e ———— - +

This command will lock the processor, until byte zero is set to zero
again. Byte one will become SFF when locked. When byte zero is set
set to zero the 64180 will begin execution as normal if byte 2 is
zero, or if set to one will transfer execution to the 64180 page
zero address specified in bytes four and five.
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Numbers for block structured devices have been allocated
for the following devices:

N
e e +
i Device No ! Drive or Device !
e ————————— e e +
! 1 ! Floppy disk drive A (internal left) !
o e o e e e e e e e '
| 2 | Floppy disk drive B (internal right) !
e P e e e e |
; 3 ! Floppy disk drive C (external drive 0) !
| mm e e e e e |
! 4 ! Floppy disk drive D (external drive 1) i
R e e e e e e e !
i 5 | RAMDISK using part of the 256K Teledrive RAM !
| e e e e !
H 6 ! Hard disk drive F connected via SASI I/F ]
o e !
! 8 - 15 ! Floating drive numbers !
= e e e e e e e - !
} i 7 & 16 | Reserved !
- o —————————— o e e e ———— +
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Error returns from DRQ commands are passed back in byte 7 of the
DRQ block, a zero value indicates no error, an error value is

~— negative and can be one of the following:
Name ! Value (hex) | Description
________ e e e — ———————————— ————————
E_ok 0 No error - command completeted correctly
E_ia -16 (F0) Invalid argument
E_id -17 (EF) Invalid drive specifier
E_drf -24 (ES8) Drive fault
E_tim -25 (E7) Timeout error
E_bt =27 (E5) Bad track
E_bdk -28 (E4) Unacceptable error rate on disk
E_nod -29 (E3) No disk in selected drive
E_sek -32 (EO) Seek error
E_de -33 (DF) Corrupt or incompatible track format
E_di -34 (DE) Incorrect data on verify
b E_wrp -35 (DD) Write protected
E_dma -36 (DC) ' DMA failure
E_crc -37 (DB) CRC error
E_rnf -38 (DA) Record not found
E_ph -48 (DO) Phase error on SASI interface
E_cf 127 (7F) Command failure
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The Drive parameter block has the following format:

~ . e —————— e ittt i 3
! Byte No | Definition !

FIA -> | mm e e E B :
! 0 ! Tracks per cylinder !

j—— e e e g

! 1 | No of steps per cylinder '

! |} or phys cylinders per drive |

o o i

! 2.- 3 | . Bytes per sector (word) !

j————————- e ket g

! 4 - 5 | Cylinders per drive (word) !

- o '

i 6 - 7 | Sectors per track {(word) i

| ———————— e e !

! 8 i Sectors offset !

- e e e |

] 9 -10 i Track offset H

| ————— e e bbbt bl :

! 11 ! Device unit number !

— fm—— - e |
! 12-15 | Reserved for driver's use ]

o ——————— e +

N.B. If bit 7 of byte 0 is set, single density floppy disk format
is used. The device unit number is used currently only with floppy
disks, and uses one of bits 0 to 3 to select each of four drives.
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The System Parameter Block is provided to allow users of the shared
memory interface to determine the configuration of the system

~— and ‘the location of Key data structures (such as the OPD DRQ and
the i/o streams). Its location is defined as being at $6000
in version 2 systems (it does not exist in version 1 systems!).
The format of the block is as follows:

Fm———————— o +
| Byte No | Definition !

SPB  -> m—— e o !
| 0 i (LSB) Address of DRQ H

j———————— to—— e e H
| 1 i (MSB) |

| ————————= e !

i 2 - 15 | Offsets of 7 more DRQs !

f———————— o e !

H 16 ! (LSB) Address of Disk buffer!
f———————— e e e e i

1 17 ! (MSB) '

j——— o e |

— ' 18 | Page containing disk buffer |
jo———————— e !
i 19 ! (LSB) Buffer size 1/2 K blks!

f———————— B e e H

i 20 i (MSB) !
= e e e i

! 21-31 | Reserved !

| ———————— e e e e !

! 32 ! (LSB) Address of RAMDISK !

o e e !

! 33 i (MSB) !

| e |

! 34 i Page containing RAMDISK |

| ——————— P e e e d

! 35-47 i Reserved !

jm——————— o '

| 48 ! (LSB) Address of stream O i

| ———————— o '

_ i 49 ! (MSB) !
jmm——————— e e i

! 50-79 | Addresses of streams 1 to 15!

| mm Fom e !

| 80 ! (LSB) Offset to STABO H

fmm——————— P e !

H 81 i (MSB) " " :




[image: image18.png]7) Asyncronous Communications

e e e e it St T Y D S D S S TR NS Vs Tt i Sk ke U et e S e S S
-+

The Teledrive hardware is capable of supporting Asyncronous serial
communications ports, to provide a device independent method of

N— access to these, a communications interface (known as a STAB) is
provided, used in conjunction with two streams for each channel.

The STAB is referenced by the SPB (bytes 80 onwards) and the format
is defined in ASCI.LIB




