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1.0 General Information

The SYS68K/ISCSI-1 board is a high performance intelligent SCSIbus
controller board which fully supports the SCSI standard.

Up to four floppy drives can be controlled locally, without using
the SCSIbus.

The board provides local intelligence with a 68010 CPU, 68450
DMAC, SCSI Bus Controller (SCSIBC) and Floppy Disk Controller
(FDC). A 128Kbyte Dual Ported RAM (DPR) is used to store data and
to interface the SYS68K/ISCSI-1 board. Highest throughput is
guaranteed by using a 10MHz 68450 DMAC and the NCR 5386S SCSIBC.

On a single ended SCSIbus, the board works under the powerful
firmware (128Kbyte EPROM area) as initiator or as target.

The SYS68K/ISCSI-1's own SCSIbus I.D. is software controlled.
Four floppy drives are fully firmware supported, and can also be
accessed via the SCSIbus in the target mode.

The SYS68K/ISCSI-1 contains a VMEbus Rev.C/IEEE Pl1#l4 compatible
interface to communicate to the host CPUs via its 128Kbyte DPR.
The access address and the Address Modifier code are jumper
selectable. A Bus Interrupter Module - BIM 68153 - is installed
on the board to support fully asynchronous operation with the 4
different software programmable interrupt request channels.

The firmware of the SYS68K/ISCSI-1 described in the Firmware
User's Manual handles all activities to/from the SCSIbus and the
floppy interface. For special applications, the source code of
the firmware is optionally available.



l.1 Hardware Features of the SYS68K/ISCSI-1
- 68010 CPU for local control (10MHz)
- 68450 DMA Controller for local transfers (l0MHz)

- Dual Ported 128Kbyte 0 wait state static RAM between the
VMEbus and the local CPU

- SCSIbus interface built with the NCR 5386S SCSIbus controller.
Programmable as an initiator or target

- Transfer rate via the SCSIbus up to 1l.5Mbyte/s

- SHUGART compatible floppy interface with the WD1l772 FDC. Up
to 4 floppy drives can be controlled independent of the
SCSIbus

- All I1I/0 signals available on P2 connector

- 4 different interrupt request signals to the VMEbus. Each
channel contains a software programmable IRQ level (1 to 7)
and vector

- Local parallel interface for controlling and monitoring board
functions

-  VMEbus Rev.C/IEEE P10#14 compatible interface A24:D16, D8

- Watchdog timer controlling correct functions of on-board hard
and software

- Status and control LEDs for monitoring local activities

- High level handling firmware for communication, selftest, data
caching/hashing and control
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l.2 The Hardware Functions

The local CPU reacts on the commands and initialisation parameters
within the 128Kbyte DPR. Constant program run times are
guaranteed through the special hardware logic providing zero wait
state operation from the DPR, independent of the accesses from the
VMEbus to the DPR.

The SYS68K/ISCSI-1 consists of self-test functions as well as a
hardware watchdog timer which controls the activities of the 68010
CPU running with 10MHz.

User supplied programs can be loaded into the DPR and executed by
the local CPU to adapt and extend board functionality.

The local CPU controls the SCSIbus and the floppy disk interface
via local interrupts, and communicates to the host CPU via the DPR
or via interrupt request to the VMEbus, generated by a Bus
Interrupter Module.

The I/0 signals to be supported through the NCR 5386S are

terminated on the PC board. The terminators can be removed in
order to be able to connect more than 3 SCSI devices.

1.2.1 The Local 68018 CPU

A 10MHz 68010 CPU is installed on the SYS68K/ISCSI-1 to control
the data traffic between the serial I/0 channels and the VMEbus
host CPU(s).

Two EPROMs with a maximum capacity of 128Kbyte are installed on
the SYS68K/ISCSI-1 to hold the handling firmware. Constant zero
wait state operation from the EPROM guarantees maximum CPU
throughput and a fixed program run time.

The 128Kbyte Dual Ported RAM is also accessible without the
insertion of wait states by using a CPU clock synchronized
arbitration mechanism. The accesses from the CPU to the DPR are
not delayed if a VMEbus access is pending or being executed.

A local timer, included in the PI/T, is used to interrupt the CPU
for task scheduling, command interpretation and execution.

The CPU and all I/0O devices can be RESET through a SYSTEM reset
via the SYSRESET signal of the VMEbus or by accessing a dedicated
location within the DPR reserved for this function.



1.2.2 The SCSIbus Interface

The SYS68K/ISCSI-1 contains an NCR 5386S SCSIbus controller and an
NCR 8318 SCSIbus driver/transceiver. These chips provide the
following features:

- Support of the ANSI X3T9.2 SCSI standard

- Asynchronous data transfer to 1l.5Mbyte per second

- Support of both initiator and target modes

- Parity generation with optional checking

- Support of arbitration

- Control of all bus signals except RESET

- Doubly-buffered data register

- Versatile MPU bus interface

- Memory or I/O mapped MPU interface

- DMA or programmed I/0 transfer

- 24-bit internal transfer counter

- Programmable (re)selection timeouts

- Interrupt of MPU on all bus conditions requiring service

- SCSI pass parity optional with checking

- 48mA driver

The NCR 5386S SCSI Bus Controller communicates with the 68010 CPU
and the 68450 DMAC as a peripheral device. The SCSI Bus
Controller is controlled by reading and writing the internal
registers which are addressed via the local address bus.

Since the SCSI Bus Controller interrupts the MPU when it detects
an SCSIbus condition that requires servicing, the MPU is free from
polling or controlling any of the SCSIbus signals.

For high speed data transfer, the SCSI Bus Controller communicates
directly with the Dual Ported RAM via the DMA Controller. 1In this
mode, the data transfer rate will be a maximum of 1.5Mbyte/s. The
minimum guaranteed constant data throughput of the ISCSI-1 board

is 1.3Mbyte/s, assuming an equivalent SCSI device data transfer
rate.
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1.2.3 The Floppy Disk Interface

To provide easv connection from the IsCsSi-1 board to floppy
drives, the ISCSI-1 board includes a floppy disk interface.

The FDC WD1l772 is able to control up to four f!l-ppy drives (3",
3 1/2" and 5 1/4").

To allow the connection of all SPEUGART-compatizie floppy aisk
drives, the Drive Select signals # to 3, the Side Select signal
and the single/double density signal are software programmable.

1.2.4 The PI/T 68230

A 68230 Parallel Interface anéd Timer Chip is installed on the
SYS68K/ISCSI-1 to control and display the status of all on-board
activities. The PI/T is also used to force and monitor the
interrupt request lines to the Bus Interrupter Module, which
initiates the interrupts to the VMEbus (under control of the host
CPU) .

One handshake pin is used to interrupt the local CPU if the host
CPU accesses a defined location within the DPR. One output signal
is used to force the SYSFAIL signal of the VMEbus if an onboard
error has been detected or if the board initializes the DPR after
RESET or Power up.

The timer, also included in the PI/T, is the time base for tle
onboard handliing firmware and the scheduler for the macro
commands.

A watchdog timer, for processor control, is installed on the board
to detect software or hardware errors independent from the onboard
CPU. For this purpose, one output of the PI/T is used to
retrigger the watchdog timer within defined time frames.

If the onboard CPU does not work properly, or if the hardware
isn't working correctly, the timer will not be retriggered, and
the SYSFAIL signal of the VMEbus will be activated. The host CPU
then can initiate a software controlled RESET for the ISCSI, or
start other maintenance activities.

The SCSIbus RESET is controlled by the PI/T. One input of the
PI/T indicates the state of the SCSIbus RESET, and one output
controls the SCSIbus RESET signal.

The FDC 1772 single/double density selection is made via one PI/T
output.



1.2.5 The Dual Ported RAM

128Kbyte of Dual Ported Static RAM with 45ns access time are
installed on the SYS68K/ISCSI-1 to service all applications
requiring fast operations and large amounts of data areas.

The local 68018 CPU runs without the insertion of wait states out
of the DPR, because a CPU clock synchronised arbitration logic and
a full buffered and latched VMEbus interface is installed on the
SYS68K/ISCSI-1. Between two CPU access cycles, a VMEbus cycle is
serviced and completed. On VMEbus Read cycles, the data pattern
is latched, and the internal cycle of the DPR is aborted while the
VMEbus cycle is decoupled.

A partition of the DPR is reserved for the local CPU for vector
storage, the program counter, and temporary buffers. This
partition is used from the VMEbus side for programming the BIM and
initiating an interrupt, which will be handled from the onboard
CPU, or driving a local RESET.

The access address and the Address Modifier code(s) are jumper
selectable in 128Kbyte increments within the standard address
range (A24:D16,D8). The access times of the DPR depend on the
accesses made by the local CPU while the local 68010 has priority
over VMEbus accesses.
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1.2.6 The VMEbus Interface

A full VMEbus Rev.C/IEEE P1#14 compatible interface is installed
on the SYS68K/ISCSI-1 to allow an access to the DPR and the Bus
Interrupter Module.

The 16-bit data width (D16,D8) of the DPR and the decoding of the
standard address range (A24) allows easy installation in all
VMEbus environments.

During Power-up and after a RESET has been executed from the local
CPU, the SYS68K/TSCST-1 drives the VMEbus signal SYSFATL active
to signal each board in the VMEbus environment that the board is
not ready or has detected a malfunction.

A RESET for the local CPU can be initiated by accessing a
dedicated address within the 128Kbyte boundary of the DPR. All
local devices as well as the CPU will be reset through this
access.

An interrupt to the local CPU can be forced by accessing another
location within the DPR, signalling the on-board processor that a
command has been given, or that an exception has to be taken.

The Dual Ported RAM can be accessed at least every 640ns because
this is the worst case cycle time. The data transfer rate to/from
the SYS68K/ISCSI-1 is 3 to 4Mbyte/s including the VMEbus protocol.

Access Time Cycle Time
best case 330 400
average 4390 500
worst case 560 630

1.2.7 The Bus Interrupter Module

To allow fully asynchronous operation, the SYS68K/ISCSI-1 contains
a Bus Interrupter Module - BIM 68153 - providing 4 individually
programmable interrupt channels. Each channel is able to force an
interrupt request to the VMEbus. For each channel, the IRQ level
(1 to 7) as well as the interrupt vector is fully software
programmable.

The local CPU forces the requests to the BIM and the host CPU can
program the interrupt vector and the level. This allows dynamic
change of the interrupt level and vector in multi-processor
environments.



1.2.8 The Optional Back Panel

A back panel which can be plugged into the P2 connector of the
SYS68K/ISCSI-1 board is optionally available. Included on this
board is a 50-pin 2-row connector for the SCSIbus and a 34-pin 2-
row connector for the floppy disk interface.



2.0 sSpecification of the SYS68K/ISCSI-1

Local CPU

EPROM

Dual Ported RAM

SCSIbus Interface

Floppy Disk Interface

VMEbus Interface

Handling Firmware

Power Requirements

Operating Temperature
Storage Temperature
Relative Humidity

Dimensions

68010 with 10MHz clock frequency

128Kbyte maximum capacity
P Wait State operation

128Kbyte capacity using static RAMs

P Wait State operation from local CPU
330 ns best case VMEbus access time
430 ns average VMEbus access time
560 ns worst case VMEbus access time

NCR 53685 providing

initiator, target mode

asynchronous and synchronous modes
asynchronous data rate up to 1l.5sbyte/s

SHUGART-compatible
Up to 4 drives (3", 3 1/2", 5 1/4")

Full Rev. C and IEEE P1014 compatible
A24:D16,D8 mode

4 IRQs with SW programmable level (1 to7)
and vector

Access Address jumper selectable

in 128Kbyte increments

SYSFAIL* supported

in EPROM with macro commands for all I/O
channels installed

+5V : 5.6 A (max) (Power Backplane or
+12v : 0.0 A (max) power connection
-12v : 0.6 A (max) on P2 necessary)

@ to 50 Degrees C
-50 to +85 Degrees C (non-operating)
@ to 90% (non-condensing)

233 x 160mm
9.2" x 6.3"



3.8 Ordering Information

SYS68K/ISCSI-1

Part No. 300020

SYS68K/ISCSI-1BPS
Part No. 300021

SYS68K/ISCSI-1/UM
Part No. 800114

SYS68K/I1SCSI-1/SC

Part No. 800022

Intelligent SCSIbus Controller
board including firmware and
documentation.

Back panel for the SYS68K/ISCSI-1
board providing SCSIbus connector
and floppy drive connector

User 's Manual for the
SYS68K/ISCSI-1

Source Code of the SYS68K/ISCSI-1
handliing firmware, including
documentation



INSTALLATION




Please read the complete installation procedure
before the board is installed in a VMEbus
environment to avoid malfunctions and component

damages.
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1.0 General Overview

Easy installation of the SYS68K/ISCSI-1 is provided as the board
is shipped in a ready-to-operate default configuration. A
selftest is executed on reset by the firmware on the board.

Please read the complete installation procedure before mounting
the board into a VMEbus backplane.

l.1 The Function Switch Positions
There is a RUN/LOCAL (R/L) toggle switch installed on the front

panel.

The two positions of the switch are defined as "UP" and "DOWN".
The switch has to be set to "DOWN" for the first installation.
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l.2 Con tion of I/0 Devices

The SCSIbus signals and the floppy disk interface signals are
routed to the P2 connector of the SYS68K/ISCSI-1 board. Table 1-1
shows the pin out of the P2 connector. For a detailed
description, please refer the to Hardware User's Manual, Chapter
4.8.

If the optional SYS68K/ISCSI-1BPS is used, it must be connector to
the P2 connector of the SYS68K/ISCSI-1 board. The pin out of the
SCSIbus connector (X1) is listed in Table 1-2 and the pin out of
the floppy disk interface connector (X2) is listed in Table 1-3.

Table 1-1: The P2 Pin Assignment

| Pin | Row A | Row B | Row C I
| Number | Signal Mnemonic | Signal Mnemonic | Signal Mnemonic |

—— . —————————————————— ———————————————————————_—————————— t— ———————

|

| | | I I
| 1 | DB 0 | vCC | N.C. |
| 2 | DB 1 | GND | N.C. I
| 3 | DB 2 | N.C. | Drive Select 0 |
| 4 | DB 3 | N.C. | Index |
| 5 | DB 4 | N.C. | Drive Select 1 |
| 6 [ DB 5 | N.C. | Drive Select 2 |
| 7 [ DB 6 | N.C. | Drive Select 3 |
[ 8 | DB 7 | N.C. | Motor On |
| 9 | DB P | N.C. | Direction In |
| 10 | GND | N.C. | Step |
| 11 | GND | N.C. | Write Data |
| 12 | GND | GND | Write Gate |
| 13 | TERMPWR | vCC | Track 000 |
| 14 | GND | N.C. | Write Protect |
| 15 | GND | N.C. | Read Data I
| 16 | ATN | N.C. | Side Select |
| 17 | GND | N.C. | N.C. I
| 18 | BSY | N.C. | N.C. I
| 19 | ACK | N.C. | GND |
| 20 | RST | N.C. | GND |
| 21 | MSG | N.C. | N.C. |
| 22 | SEL | GND | GND |
| 23 | C/D [ N.C. | GND I
| 24 | REQ | N.C. | N.C. |
| 25 | 1/0 | N.C. | N.C. |
| 26 | N.C. | N.C. | N.C. |
| 27 | GND | N.C. | RESERVED |
I 28 | N.C. | N.C. | RESERVED |
| 29 | RESERVED | N.C. | RESERVED |
| 30 | RESERVED | N.C. | RESERVED |
| 31 | RESERVED | GND | RESERVED |
: 32 } RESERVED : vCC = RESERVED :



Table 1-2: The X1 Pin Assignment

| Pin No.| Signal Mnemonic | Pin Number | Signal Mnemonic
| _______________________________________________________________
| 2 [ DB 0 | 1 | GND
| 4 | DB 1 | 3 | GND
| 6 I DB 2 | 5 | GND
| 8 | DB 3 | 7 | GND
| 10 | DB 4 | 9 | GND
| 12 | DB 5 | 11 | GND
] 14 | DB 6 | 13 | GND-
| 16 | DB 7 | 15 | GND
| 18 | DB P [ 17 | GND
| 20 | GND I 19 | GND
| 22 | GND | 21 [ GND
| 24 | GND | 23 | GND
| 26 i TERMPWR | 25 | N.C.
| 28 I GND | 27 | GND
| 30 | GND | 29 | GND
| 32 | ATN | 31 | GND
| 34 | GND | 33 | GND
| 36 | BSY | 35 | GND
| 38 | ACK | 37 | GND
| 40 | RST | 39 | GND
| 42 | MSG | 41 | GND
| 44 | SEL | 43 | GND
| 46 | Cc/D | 45 | GND
I 48 | REQ | 47 | GND
| 50 | 1/0 | 49 | GND

: Pin No.| Signal Mnemonic | Pin Number | Signal Mnemonic
| 2 | N.C. | 1 | GND
| 4 | N.C. | 3 I GND
| 6 | Drive Select 0 | 5 | GND
| 8 | Index | 7 | GND
| 10 | Drive Select 1 | 9 | GND
| 12 | Drive Select 2 | 11 | GND
| 14 | Drive Select 3 | 13 | GND
| 16 | Motor On | 15 | GND
| 18 | Direction In | 17 | GND
| 20 | Step | 19 | GND
| 22 | Write Data | 21 | GND
| 24 | Write Gate | 23 | GND
| 26 | Track 000 | 25 I GND
| 28 | Write Protect | 27 | GND
| 30 | Read Data | 29 | GND
| 32 | Side Select | 31 | GND
| 34 | N.C. | 33 | GND

— — — — — — — — —— — — — — — — —



1.3 Base Address Selection and AM Decoding

The default setup of the SYS68K/ISCSI-1 board is as follows:

Base Address SAQ0000
End Address SA1FFFF

Address Modifiers are set to accept privileged and non-
privileged standard data accesses (A24:D16,D8) ’

If a different setup is required, please refer to the Hardware
User's Manual.

1.4 Interrupts

All interrupt levels and vectors are software programmable on the
SYS68K/ISCSI-1 so no hardware setup is required.



2.8 Installation in the Rack

The board is configured to be mounted into a VMEbus rack at any
one of the slots 2-21.

A reset generator has to be included in another slot.

Caution: A) The VMEbus rack has to include a J1 and a J2

backplane.

B) Switch power off before installing the board to
avoid electrical damages to the components.

C) The board has the be plugged in and the screws of
the front panel must be turned on to guarantee
proper installation.

D) No connections are allowed on the P2 backplane on
rows A and C (i.e. VMXbus or VSBbus connection).

2.1 Power On

If the board is installed correctly, the following sequence will
take place:

1)
2)
3)

4)

5)

Green RUN LED lights up.
During SYSRESET, HALT LED is red.

After SYSRESET goes inactive, the HALT LED turns green and the
red SYSFAIL LED turns on. At this time the SYSFAIL signal on
the VMEbus is also activated.

The onboard firmware starts execution of the onboard selftest,
which takes about 30 seconds. The status information that is
given on the front panel LEDs S1-S4 is described in Chapter
2.2.

When the selftest is complete and if no errors have occurred,
the SYSFAIL LED turns off and the SYS68K/ISCSI-1 is ready for
operation.

If any errors are detected during selftest, the LED S4 turns on
and the LEDs S1-S3 show an error code. Please refer to the
Software User's Manual for details.
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2.2 The SYS68K/ISCSI-1 On-Board Selftest

On power-up or reset, the SYS68K/ISCSI-1 selftest routine is
executed in the following manner:

- Test of SCSI controller by write and read back several
registers.

- Start SCSI controller self-diagnostic.

- Test the whole local and dual ported memory with read and
write bytes, words and long words.

- DMA Controller test with high speed data transfer memory to
memory.

- Test the floppy disk controller.

The control of the selftest state and results is provided via the
front panel LEDs S1 to S4:

LED S1 is turned on during the RAM test.

LED S2 is turned on during the SCSIbus controller test.

LED S3 is turned on during the floppy disk controller test.

LED S4 is turned on during the DMA Controller test.

If any error has been found while selftest was active, the LED of
the test phase which has generated the error will stay on. After
the selftest has been successfully completed, all LEDs are turned
off.

Example: After completion of the selftest routine, the LED S3
remains on. This state indicates a hardware error on
the WD1772 Floppy Disk Controller.
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1.9 General Information

The SYS68K/ISCSI-1 is a high performance intelligent SCSIbus
controller board which fully supports the SCSI standard.

Up to 4 floppy drives can be controlled locally, without -using the
SCSIbus.

The board provides local intelligence with a 680108 CPU, 68450
DMAC, SCSIbus Controller (SCSIBC) and Floppy Disk Controller
(FDC). A 128Kbyte Dual Ported RAM (DPR) is used to store data,
and to interface the SYS68K/ISCSI-1 board. Highest throughput is
guaranteed by using a 19MHz 68450 DMAC and the NCR 5386S SCSIBC.

On a single ended SCSIbus, the board works under the powerful
firmware (128Kbyte EPROM area) as initiator or as target.

The SYS68K/SCSI-1's own SCSIbus I.D. is software controlled.

Four floppy drives are fully firmware supported and can also be
accessed via the SCSIbus in the target mode.

The SYS68K/ISCSI-1 contains a VMEbus Rev.C/IEEE P10#14 compatible
interface to communicate to the host CPUs via its 128Kbyte DPR.
The access address and the Address Modifier code are jumper
selectable. A Bus Interrupter Module (BIM 68153) is installed on
the board to support fully asynchronous operation with the 4
different software programmable interrupt request channels.

The firmware of the SYS68K/ISCSI-1 described in the Firmware
User's Manual handles all activities to/from the SCSIbus and the
floppy interface. For special applications, the source code of
the firmware is optionally available.
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Fiqure 2-1: Block Diagram of the SYS68K/ISCSI-1
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2.0 General Operation

The SYS68K/ISCSI-1 is an intelligent VMEbus controller board
providing an SCSIbus interface and a floppy disk interface.

The SYS68K/ISCSI-1 board includes 48mA drivers and receivers for
the on-board terminated single ended SCSIbus and SHUGART
compatible floppy interface. The buffered I1/0 signals are routed
to the P2 backplane connector.

The NCR 5386S SCSIbus Controller supports the asynchronous and
synchronous data transfer via the SCSIbus.

The WD 1772 floppy disk controller/formatter provides control of a
maximum of four floppy disk drives (3", 3 1/2", 5 1/4").

The 68010 CPU chip, running at 10MHz, executes local software
performing the intelligent I/0 functions. The local I/0 devices
can be directly accessed by the CPU. A 68230 PI/T is installed
for local control and timer functions.

The four channel 68450 Direct Memory Access Controller (DMAC)
controls the high speed 1/0 data transfer.

The on-board SRAM is a Dual Ported RAM, which is accessible for
the local CPU and DMAC and for the VMEbus master. The Dual Ported
RAM (DPR) has 128Kbyte of wait-cycle-free memory space for the
local CPU, as well as the medium of interface to the VMEbus
master.

The SYS68K/ISCSI-1 board includes the function of an interrupter
to the VMEbus. Up to four interrupts can be operated independent
from each other.

The SYSFAIL* signal of the VMEbus is supported, and status readout
and a restart call are included in the hardware.

The general block diagram of the SYS68K/ISCSI-1 is shown in Figure
2-1 .
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3.8 Functional Groups of the SYS68K/ISCSI-1

The SYS68K/ISCSI-1 consists of the following functional groups:

The 68010 CPU with ROM

The 68454 DMAC

Local control and decoding

The SCSIbus interface

The floppy disk interface

VMEbus interface and decoding

Dual Ported RAM (DPR)

Bus Interrupter Module with status register

Reset and interrupt trigger call

The watchdog timer

Interrupt generator
The detailed description has been organised in two chapters: the
local CPU hardware is described in Chapter 4 and the VMEbus
interface is described in Chapter 5.

The description of the front panel and the P2 connector is as
follows:
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3.1 The Front Panel

The SYS68K/ISCSI-1 is delivered with a front panel which also
includes lever handles.

There is a RUN/LOCAL switch with LED indicators in the top
position. When the switch is down, the board can be accessed on
the VMEbus and the green RUN LED indicates this state. When the
RUN/LOCAL switch is up, the board cannot be accessed from the
VMEbus. In this situation the red LED, labelled LOCAL, lights up.
The RUN and LOCAL LEDs can only light up one at a time.

The bi-colour LED with the label HALT will show a green light
during the normal operation of the local CPU. It turns to red
when the local CPU is in the HALT state and also during the RESET
of the board.

The yellow LED, labelled SEL for select, lights up each time the
SYS68K/ISCSI-1 board is accessed from the VMEbus during data
cycles and interrupt acknowledge cycles of the VMEbus.

The yellow FAIL indicator LED reflects the state of the on-board
watch-dog timer and blinks during the high-speed DMAC SCSIbus
transfers. If the FAIL LED lights up for more that 2 seconds,
this means that the watch-dog timer has run out of time.

The yellow status LEDs labelled, S1 - S4, are controlled by the
local PI/T device and are fully software controlled. These LEDs
are all turned off at the RESET of the board.

Figure 3-1 shows the front panel of the SYS68K/ISCSI-1 with the
switches and LEDs.

3.2 The I/0 Connector

The VMEbus definition of the Double Eurocard form factor includes
two 96 pin bus connectors.

The Pl connector is the primary VMEbus interface. The P2
connector carries the extension bus signals and power supply
connections via the b row. Rows a and ¢ are for user I/O signals.

The SYS68K/ISCSI-1 board supplies buffered SCSI and floppy disk
interface via the P2 connector. There are 25 pins providing the

floppy disk I/O signals. 10 pins of the P2 connector are reserved
for later applications.

The detailed pin-out is shown in section 4.8.
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4.0 The Local CPU Hardware

There is a 68010 microprocessor clocked at 10MHz working on the
SYS68K/ISCSI-1.

The local CPU chip has an address and data bus totally independent
of the VMEbus.

The local structure includes:

- Address decoding

- Reset driving

- Boot-up support

- Interrupt logic

- Bus error time-out control

- The DMAC (68450)

- The EPROMs

- The PI/T (68230)

- The SCSIbus Controller (53868S)
- The FDC (1772)

- The read back register for floppy disk control

— Access to the Dual Ported RAM

4.1 Implementation of the Local Processor 68010

The local structure is built around the microprocessor 68610 which
is fast enough to control the SCSIbus, the floppy disk interface
and to handle data conversion and transport commands.

The 68010 works at a clock rate of 10MHz, therefore no wait cycles
are needed if the Dual Ported RAM or the EPROM are accessed by the
processor. This gives maximum yield of the processors power.

The following subchapters describe:

- Reset and bootup

Decoding
- Interrupt structure
- Bus error
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4.1.1 Reset and Bootup of the Local CPU

The local CPU hardware can be reset in two different ways.

If the SYSRESET* signal of the VMEbus is asserted, then the local
CPU as well as the local peripheral devices and the VMEbus
interface will be reset.

If a byte Read access is performed to the reset trigger address,
then the local CPU and the local peripheral devices will be reset.
The reset trigger address is $1801 + board base address. Default
is: AQ1801.

For boot-up, upon reset (or restart), the decoding logic is
changed, so that the local EPROMs will be selected instead of the
RAM. The first Write cycle of the local CPU introduces normal
address decoding.

4.1.2 Decoding of the Local Address Space

The local decoding structure is fixed. The address map is as

follows:

$000000 $O1FFFF read/write Dual Ported RAM
$SC40000 SC4001F byte only SCSIbus controller
$C80000 SC8O0OFF read/write DMAC

$CCO000 $Ccoen7 odd byte only FDC

$SCCPPB9 SCCP009 odd byte only Control register
SDOPOBO SDPBA3F odd byte only PIT

SE00000 SE7FFFF read only EPROMs



4.1.3 The Local Interrupt Structure

The local interrupt structure is organized as follows:

| | I Vector Source |
| IRQ Level | IRQ Source | if B4l inserted | if B4l removed |

| | I | |
| 1 | P3 Pin #13 | AV1 Autovector | AV1 Autovector |
| | | | |
| | DMAC | DMAC | AV2 Autovector |
| | I | |
| 3 | SCSIBC | AV3 Autovector | AV3 Autovector |
| I I | , |
| 4 | FDC | AV4 Autovector | AV4 Autovector |
I | | | , I
| 5 | PI/T Timer | PI/T Timer | PI/T Timer |
| | I Vector Reg. | Vector Reg. |
| 6 | —- | -- | -- |
| | I | |
| 7 | PI/T Port | PI/T Port | PI/T Port |
| [ | | |

Vector Reg. Vector Regq.

Default configuration: B4l jumper removed.

The PI/T port interrupt can be used under software control to
cause non-maskable (Level 7) interrupts if the watchdog timer
elapses and/or if the VMEbus interrupt trigger call occurs.

4.1.4 The Local Bus Error Structure

There is a time-out counter installed to provide for bus error
generation in the case of accessing non-decoded memory locations.
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4.2 The EPROMs

The SYS68K/ISCSI-1 is delivered together with firmware, stored in
two 27128 EPROMs. These EPROMs must have a maximum access time of
150ns. All EPROM access cycles are without wait states.

Other EPROM sizes are configurable by changes in the jumpering at
B19. ’

The two EPROMs are stacked above each other, the lower byte (bits
P-7) in the lower socket, the upper byte (bits 8-15) in the upper
socket.

The base address of the EPROMs is S$SE@@P0P, and only read accesses
are allowed.

The first two long locations in the EPROM pair must contain the
boot-up information as follows:

EPP 000 : Initial Supervisor Stack Pointer
EOP 004 : Initial Program Counter

Configuration of the B1l9 jumper area:

2764 27128 27256 27512
| 9 87 | | 9 8-7 | | 9 8-7 | | 9--8 7 |
: 4 5--6 I : 4 5--6 : = 4--5 6 { : 4--5 6 :
: 3 2-|1] = : 3--2 |1] : I 3--2 |1] : : 3--2 |1} :
"""""""" Default
Configuration
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4.3 The Parallel Interface and Timer 68230 (PI/T
There is a PI/T device installed for local control on the
SYS68K/ISCSI-1.

The PI/T can be accessed only by the local CPU. The address range
is $DOPPPL to S$SDPMB3F - odd byte only.

Table 4-1 gives the address map of the PI/T.

The following subchapters describe

- Control of the front panel LEDs

- Control of the SYSFAIL* signal and the watchdog timer
- Control of the VMEbus interrupt requests

- The interrupt trigger input

- Reading the RUN/LOCAL switch

- Reading the B42 jumper selection

- The timer section of the PI/T

- The SCSIbus reset control

- The single or double floppy density selection

The PI/T port interrupt drives level 7 interrupts and the timer is
connected to drive level 5 interrupts to the CPU. Both have to be
configured (by software) to support interrupt vectors.
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Table 4-1: The PI/T Address Map

$DPPOOO

|offset |

Base Address

Address
HEX

DAPAA1
DAPOOB3
DAOBOB5
DOBB0O7
DPAPBA9
DPAOPB
D@BGOD
DAOAOF
D@AAA11
DPAPO13
D@APA15
DPBB17
DPABPB19
D@APA1B

DAGA21
D@0PA23

DPBB25
DP@B27
DPABP29
DAGP2B

D@ABA2D
D@OO2F
DAMA31
DOAPB33

DPABB35

21
23

25
27
29
2B

2D
2F
31
33

35

Reset
Value

Port General Control Register

PITPSRR

PITPADDR |

PITPBDDR |

PITPCDDR |

PITPIVR
PITPACR
PITPBCR
PITPADR
PITPBDR
PITPAAR
PITPBAR
PITPCDR

PITPSR

PITTCR

PITTIVR

PITCPR

PITCNTR

PITTSR

I
I
I
I
I
I
I
I
I
I
I
I
I
l
I
I
I
l
I
I
I
I
I
I
I
I
I
I
I
l
I
I
I
I
I
I
I

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Timer Control Register

Service Request Register

A Data Direction
B Data Direction
C Data Direction

Interrupt Vector

Data Register

Data Register

QO w P w o o» w P

Data Register

Status Register

Register
Register
Register

Register

Control Register

Control Register

Alternate Register

Alternate Register

Timer Interrupt Vector Reg.

Count Register

Timer Status Register

Counter Preload Register



4.3.1 Control of the Front Panel LEDs S1-S4

There are four yellow LEDs, labelled S1 to S4, installed on the
front panel of the SYS68K/ISCSI-1, that are driven by the PI/T
device. These LEDs are fully under control of the local software
which can write 1ls and @s to the corresponding PI/T register bits.

LED Controlled by
Sl Port B Bit 9
S2 Port B Bit 1
S3 Port B Bit 2
S4 Port B Bit 3

For correct operation, Port B has to be programmed to operate in
the bit I/0 mode, and bits @, 1, 2 and 3 of the Port B data
direction register have to be set (1).

When writing to the Port B data register, bits @ to 3, a zero
causes the light to turn on, and a one causes it to turn off.
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4.3.2 Control of the SYSFAIL* Signal and the Watchdog Timer

There is a watchdog timer installed on the SYS68K/ISCSI-1. This
is a retriggerable multivibrator with a nominal pulse duration of
20 milliseconds. This device is included to give information
should a system breakdown occur.

The output state of the watchdog timer is available on the H3
terminal of the PI/T. The watchdog timer trigger input is
connected to the PC4 pin of the PI/T. The high to low transition
is the trigger. '

If the watchdog is not triggered for more than 20 milliseconds,
then its output becomes low (@#). Triggering at a rate which is
high enough (i.e. every 10 milliseconds), means that the output of
the watchdog timer can be kept high (1). In case of a system
breakdown, this retrigger does not occur any more, and the
watchdog timer becomes low (0).

It is possible to use the H3 terminal of the PI/T not only to
read, but also to use as an interrupt input (level 7 to the CPU).
This gives an option for system recovery as long as the CPU does
not go to HALT.

The SYSFAIL* signal of the VMEbus can be used to broaucast the
fact that a board is not functioning because of boot-up, selftest
or failure. This signal will not be driven by the ISCSI-1 while
SYSRESET* is active. As soon as SYSRESET* is released, SYSFAIL
will be asserted (driven to low). This situation can only be
changed by software controlled action of the local CPU.

Two output pins of the PI/T device control the SYSFAIL* output:
PCl and PC2. After RESET, both pins are driven high due to pull-
up resistors. The same is the case with both pins driven high (1)
via software control.

If PCl is programmed to output low logic level (@), then the
SYSFAIL* output to the VMEbus is released. With PCl = 1low,
SYSFAIL* is never active.

If PCl is high (1), and PC2 is programmed to output low (@), then
the SYSFAIL* output will be asserted if the watchdog timer output
is low (P#). This should be the runtime configuration. As long as
the periodical toggle at the PI/T output pin PC4 occurs every 10
milliseconds, the watchdog timer output stays high (1), and
SYSFAIL* will not be asserted by ISCSI-1l.

There is one more option:

The watchdog timer output can drive an interrupt request to the
VMEbus via channel 3 of the BIM device. If pin PCB of the PI/T is
programmed to output low (@), then the watchdog timer output is
connected to set a flip-flop to drive an IRQ to channel 3 of the
BIM. The flip-flop will be cleared by hardware during the
interrupt acknowledge cycle. In this configuration, the PI/T
output PA3 is not available for triggering this IRQ channel.
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4.3.3 Control of the VMEbus Interrupt Requests

There is a Bus Interrupter Module 68153 (BIM) included in the
SYS68K/ISCSI-1. This device is only accessible from the VMEbus
(see chapter 6.6). So, the interrupt levels and vectors can only
be programmed by VMEbus masters. The ISCSI-1 local software has
no influence on this. The local software decides if and on which
channel an interrupt request (IRQ) will be emitted. There are
four channels to output an IRQ, while the BIM can distribute them
to the seven IRQ level lines of the VMEbus.

The interrupt request signal must be released a very short time
after it has been acknowledged. No software is fast enough to do
that. Therefore, the IRQ outputs are handled in flip-flops that
are asserted by software via a toggle from the flip-flop clock.
The state of the four IRQ flip-flops can be read back by the local
CPU. This is absolutely necessary, because a second IRQ can only
be started to the same channel after the first has been
acknowledged.

This affords some dynamic software handling by the local CPU. An
IRQ asserted can only be cleared by the interrupt acknowledge
cycle or by a SYSRESET* from the VMEbus.

The four IRQ channels are associated and controlled by pins of the
PI/T device as follows:

VMEbus Default Address

BIM | Control | Vector | Toggle | Readback of IRQ
Channel | Reg | Reg | by | Flip-Flop state
| Address | Address | PI/T | wvia PI/T
| I | I
| | | |
4} | SAQ0001 | SAQG0009 | PAD | PA4
| | | I
1 | SA@0003 | SAQG00OB | PAl | PAS
| | I I
2 | SAPO0QG5 | SAQGP0OD | PA2 | PA6
l l | |
3 | SAQ0007 | SAQ0QOF | PA3 | PA7

The PI/T pins PAB/PA3 have to be programmed to outputs, PA4/PA7
are inputs. Before writing to the Port A data direction register,
SFF has to be written to the Port A data register to avoid an
unwanted output pulse.
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4.3.4 The Interrupt Trigger Input

There is an option to trigger a level 7 interrupt to the local CPU
from the VMEbus. To enable this option, the PI/T port interrupt
(vectored) must be initialized by the local software.

The PI/T must be initialized so that a transition (low to high or
high to low) on the Hl interrupt trigger input will cause an
interrupt request. This interrupt request is of level 7, that is
non-maskable. It must be the interrupt handler software that
resets the interrupt. The VMEbus counterparts can be informed of
the execution via the Dual Ported RAM or interrupt action via the
BIM.

4.3.5 Reading the RUN/LOCAL Switc

The RUN/LOCAL switch controls whether or not the ISCSI-1 board can
be accessed from the VMEbus. It would be of interest for the
local software to distinguish this situation. The status of the
RUN/LOCAL switch can be read by the local CPU via PI/T port PB6.

4.3.6 The Timer Section of the PI/T

The timer of the PI/T device is only of interest in the mode of a
periodical interrupter. The timer interrupt has to be programmed
so that the PI/T will support vectored interrupt acknowledge
cycles.

The associated interrupt request level is level 5 of the CPU.
This interrupt level is not subject to user configuration.

If the watchdog timer is used, it makes sense for the board to
generate timer interrupts in the range of once every 5 to 10
milliseconds. The interrupt handler software should include some
proof of correct system operation and finally the watchdog timer
has to be triggered if the correct operation is stated.

The PI/T is clocked at a frequency of 8.0MHz.
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4.3.7 The SCSIbus Reset Control

The SCSIbus reset is controlled via the PI/T port B bit #4 and #5.
Bit #4 is programmed as an output, bit #5 as an input. To
generate a reset on the SCSIbus it is necessary to clear ("0") bit
#4 for at least 25 us and then set ("1") again. Bit #5 indicates
the state of the SCSI reset.

4.3.8 The Single or Double Floppy Density Selection

The input of the floppy density selection, which selects either
single (FM) or double (MFM) density is directly connected to port
B bit #7 (programmed as an output). Bit #7 cleared ("@") selects
double density, bit #7 set ("1l") selects single density.
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4.4 T Direct Memory Access Controller 68458 (DMAC

The SYS68K/ISCSI-1 board contains a 4-channel DMA Controller
(68450) with a clock frequency of 18MHz. The 68450 offers a wide
variety of programmable transfer options as described in the data
sheet in Register 5, Chapter 5.

4.4.1 The DMAC Implementation

The DMAC is an alternative bus master to the CPU, performing
read/write cycles on-board.

The base address of the DMAC is $C800P@. Byte and word transfers
are possible.

The DMAC can interrupt the CPU on IRQ level 2. If jumper B4l is
inserted, the DMAC supports a vector which is the contents of one
of the eight interrupt vector registers. If jumper B4l is
removed, an autovector interrupt is generated. The autovector
level is 2.

The DMAC, when master, can access all memory locations accessible
to the CPU (except for the DMAC registers).

The DMAC can be requested by the SCSI controller or by the FDC.
To provide high speed data transfer on the SCSIbus, the SCSI
controller can also be accessed in the "Single Address Mode".

The data sheet of the 68450 DMAC is included in Register 5,
Chapter 5.

4.4.2 Addressing of the DMAC

The DMAC can either be programmed in 8 or in 1l6-bit mode. The
data bits D@-D15 can be used for loading the DMAC.

The register model of the DMAC is listed in Table 4-2.
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Table 4-2: Register Model of the DMAC
Base Address : $C80000

———————— —— — ————————— — —— — —————— ——— — —————————— —_—————————————————————

Address |Offset| Reset | Label | Description
HEX | | Value | I

—— — — —— — ——————————————————————————————————————_———————————_— o — ————— —

CHANNEL 0

c800006 | 00 |01 | DMACSR | Channel Status Register
c80001 | @1 | 09 | DMACER | Channel Error Register (Read)
| [ | I
c80004 | 04 |00 | DMADCR | Device Control Register
c8ppes5 | 85 | 00 | DMAOCR | Operation Control Register
I I | l
cs8o0B6 | 06 |00 | DMASCR | Sequence Control Register
c8gee7 | 07 | 00 | DMACCR | Channel Control Register
| | | I_
cepgooa | OA |-- | DMAMTC | | Memory Transfer Counter
Cc8pppB | @B | -- I I_
I | I I_
cegeoc | OC |-- | DMAMAR | | Memory Address Register
cgg@gop | 6D | -- | |1
C800PE | OE | - | |1
C8000F | OF | - I_1
| | I I_
c8p014 | 14 |-- | DMADAR | | Device Address Register
cgp@gls | 15 | -- | 1
c8ggle | 16 | -- | [
c8ew17 | 17 | - [_1
I I l l_
cggglAa | 1A |-~ | DMABTC | | Base Transfer Counter
cgpglB | 1B | -- | [_1
| | | [_
csgelc | 1Cc | -- | DMABAR | | Base Address Registcr
ceeplp | 1o | -- | | 1
C8001E | 1E | - | ||
C8061F | 1F | - [_1
| | | |
c8p@25 | 25 | @OF | DMANIVR | Normal Interrupt Vector
| I | I
c8ev827 | 27 | @OF | DMAEIVR | Error Interrupt Vector
I I I I
c8@p29 | 29 | @7 | DMAMFC | Memory Function Codes
| I I |
c8@g82p | 2D | 00 | DMACPR | Channel Priority Register
| I | I
c8e831 | 31 | @7 | DMADFC | Device Function Codes
| | | l
c8o039 | 39 | 87 | DMABFC | Base Function Codes

——  — ———————————— ————————————— —— ———————————————— —_— —— ———————— ————— -

cont 'd...
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Table 4-2 cont'd 68450 DMAC Register Layout

Base Address : $C80000

Address |Offset| Reset | Label | Description
HEX | | Value | I

———————————————————————————————————————————————————————— - - ——————

CHANNETL 1

c8pgp48 | 40 |01 | DMACSR1 | Channel Status Register
c8@041 | 41 | 00 | DMACER1 | Channel Error Register (Read)
| I I l
Cc80044 | 44 |00 | DMADCR1 | Device Control Register
C80045 | 45 | 00 | DMAOCR1 | Operation Control Register
I | I I
c80046 | 46 |00 | DMASCR1 | Sequence Control Register
c80047 | 47 | 00 | DMACCR1 | Channel Control Register
| l I I_
c8po04A | 4A |-- | DMAMTC1 | | Memory Transfer Counter
Cc8004B | 4B | -- | |_
| | | I
c8@04C | 4C |-- | DMAMAR1 | | Memory Address Register
cgpo4Dp | 4D | -- | | |
C8004E | 4E | - | I
C8004F | 4F | - I_1
| | | I_
c8g854 | 54 |-- | DMADAR]1 | | Device Address Register
c8@e55 | 55 | -- | |1
c300656 | 56 | - |1
c8pes7 | 57 | -=1 [_1
I I I l_
c8@esa | 5A | -- | DMABTC1 | | Base Transfer Counter
c8005B | 5B | -- | [_1
I | | I_
c8@6@85Cc | 5C |-- | DMABAR]1 | | Base Address Register
ceg@sp | 5p | -- | [
C80OASE | SE | - I
C8065F | 5F | -1 [_1
I I I I
c80065 | 65 | OF | DMANIVR1| Normal Interrupt Vector
| I I I
c80067 | 67 | OF | DMAEIVR1| Error Interrupt Vector
| I I I
c800869 | 69 | 87 | DMAMFC1 | Memory Function Codes
I I | I
c8606D | 6D | 00 | DMACPR1 | Channel Priority Register
| | I |
c8e971 | 71 | 87 | DMADFC1 | Device Function Codes
| | | |
cees79 | 79 | @7 | DMABFCl1l | Base Function Codes

cont 'd...
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Table 4-2 cont'd 68450 DMAC Register Layout

Base Address : $C80000

Address |Offset| Reset | Label | Description
HEX | | vValue | |

CHANNEL 2

cepgp8e | 89 |01 | DMACSR2 | Channel Status Register
c8ppP81 | 81 | 00 | DMACER2 | Channel Error Register (Read)
| | | |
c800P84 | 84 |00 | DMADCR2 | Device Control Register
c8pge8s | 85 | 00 | DMAOCR2 | Operation Control Register
| | | | _
c8poP86 | 86 |00 | DMASCR2 | Sequence Control Register
cspes87 | 87 | 00 | DMACCR2 | Channel Control Register
I I I I_
cspgpesa | 8a |-- | DMAMTC2 | | Memory Transfer Counter
c8p@s8B | 8B | -- | I_
I | | l_
csgpsc | 8C |-- | DMAMAR2 | | Memory Address Register
cs8g@sp | 8D | -- | ||
C8PP8E | B8E | - | I
Cc8p@8F | 8F | --| [_1
| I | I_
c80094 | 94 |-- | DMADAR2 | | Device Address Register
c8ep95 | 95 | -- | ||
Cc60096 | 96 | - | ]
c8@p97 | 97 | - [_1
I I I I_
c8p@9A | 9A |-- | DMABTC2 | | Base Transfer Counter
cggp9B | 9B | -- | 1
I I I I_
c8@g@9Cc | 9C |-- | DMABAR2 | | Base Address Register
cg8ep9p | 9D | -- I I
C8009E | 9E | - | [
C8009F | 9F | - [_|
| | | |
c8poas | A5 | OF | DMANIVR2| Normal Interrupt Vector
| | | |
cseea7 | A7 | BOF | DMAEIVR2| Error Interrupt Vector
I | | I
cegea9 | A9 | @7 | DMAMFC2 | Memory Function Codes
I I | I
cs8goaD | AD | 00 | DMACPR2 | Channel Priority Register
I | | I
cg@oBl | Bl | @7 | DMADFC2 | Device Function Codes
I I | I
c8geB9 | B9 | @7 | DMABFC2 | Base Function Codes

——————— ——————————— ————— —————— ——————————————————— ——_— - ———— — — —— ——————

cont'd...
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Table 4-2 cont'd 68450 DMAC Register Layout

Base Address : $C80000
Address |Offset| Reset | Label | Description
HEX I | Value | |
CHANNEL 3
c8p@ces | co |01 | DMACSR3 | Channel Status Register
cggecl | C1 | @0 | DMACER3 | Channel Error Register (Read)
| I | I
c8ppc4s | C4 |00 | DMADCR3 | Device Control Register
cgpecs | C5 | @0 | DMAOCR3 | Operation Control Register
l | | |
c8P@dC6 | Coé6 |00 | DMASCR3 | Sequence Control Register
c8g@eCc7? | C7 | 00 | DMACCR3 | Channel Control Register
| | | I_
cggpca | cA | -- | DMAMTC3 | | Memory Transfer Counter
C8p@CB | CB | -- | I_
l I | I_
cggecc | CcC  |-- | DMAMAR3 | | Memory Address Register
cggeco | CpD | -- | 1
C80BCE | CE | - | [
C80OCF | CF | - [_1
| | l I_
c809D4 | D4 |-- | DMADAR3 | | Device Address Register
c8@op5 | D5 | -- I ||
c800D6 | D6 | - | |
cs8@gep7 | D7 | - 1
| I I I_
cggopA | DA |-- | DMABTC3 | | Base Transfer Counter
cggepB | DB | -- I [_I
| I | [_
c8gepc | DC |-- | DMABAR3 | | Base Address Register
cggepp | DD | -- | I
C80PDE | DE | - |
C806DF | DF | -- [_I
| | | |
C8PPE5S | ES5 | @OF | DMANIVR3| Normal Interrupt Vector
I | | I
C80BE7 | E7 | @OF | DMAEIVR3| Error Interrupt Vector
I I | |
C80OGE9 | E9 | @7 | DMAMFC3 | Memory Function Codes
l l | |
C80GED | ED | 00 | DMACPR3 | Channel Priority Register
l | | I
C800F1 | F1 | 07 | DMADFC3 | Device Function Codes
| | | |
C80OF9 | F9 | @7 | DMABFC3 | Base Function Codes
GLOBAL DEVICE CONTROL
C800FF | FF | 00 | DMAGCR | DMAC General Control Register
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4.4.3 The DMAC Interrupt Scheme

The DMA Controller contains 8 interrupt vector registers which
will be read during an interrupt acknowledge cycle of the CPU if
jumper B4l is inserted; otherwise, an auto vector is forced.

4.4.4 The DMAC Summary

Default Base Address : $C80000

Default Access Address : $C80APPP - SCRAAFF

Access Mode : Byte and Word
Read and Write

Usable Data Bits : DP-D7, D8-D15

Interrupt Level : 1Q2

Interrupt Vector Auto vectors/non-autovector
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4,5 T SCSIbus Controller NCR 5386S (SCSIBC

- The NCR 5386S SCSIbus Controller communicates with the 68010
CPU and the 68450 DMAC as a peripheral device. The SCSIBC is
controlled by reading and writing several internal registers
which are addressed via the local address bus. ’

-~ Since the SCSIBC interrupts the MPU when it detects a SCSIbus
condition that requires servicing, the MPU is free from polling
or controlling any of the SCSIbus signals.

- The SCSIBC will be programmed and controlled via the local CPU.

- The SCSIBC Interrupt is connected to the CPU interrupt level 3.
The generated interrupt is always an auto vector interrupt.

- For high speed data transfer the SCSIBC communicate directly
with the Dual Ported RAM under the DMAC control. 1In this mode
the maximum data transfer rate will be 1l.5Mbyte(s).

- The ISCSI-1's own SCSI I.D. is software programmable and is
stored in the "Control Register" at the local address $CCP009.
For more information refer to section 4.7.

- The SCSIBC is connected to the SCSIbus via the SCSIbus
driver/receiver chip NCR 8310.

- The data sheet of the SCSIBC is included in Register 5,
Chapter 3.
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Table 4-3; SCSIBC NCR 5386S Register Address Map

Base Address:

Address
Hex

| Offset

| Reset
| Value

o ——— . — —— — ————————_————————— — — _— ———————————————————————————————

$C40001
$C40003
$C40005
$C40007

$C40009
$SC4000B
$C4000D
$C4000F
$C40011
$C40013
$C400619
SC4001B
$C4001D
SC4001F

4.5.1 SCSIbus Controller Summary

Base Address:

Access Address:

Access Mode:

Usable Data bits
for programming:

Interrupt Level:

Interrupt Vector:

$SC40000

| Mode | Label |
| | |
| R/W | SDAT1 |
| R/W | SCMDR |
| RY/W | SCTRLR |
| R/W | SDID
| R | SASTAT |
| R | SIDR |
| R | sIDQ |
| R | SSID |
| R/W | SDAT |
| R | SDSTAT |
| R/W | STCH |
| R/W | STCM |
| R/W | STCL I
| R/W | STST |
I | |
| [ |

$C40000

$C40001 - SCA4GO1F

Byte

Read and Write

D@ - D7

IQ Level 3

Auto Vector #3

Data Register 1
Command Register
Control Register

| Destination I.D.

Auxiliary Status
I.D. Register
Interrupt Register
Source I.D.

Data Register 2
Diagnostic Status
Transfer Counter High
Transfer Counter Mid
Transfer Counter Low
Reserved for
Testability



4.6 The Floppy Disk Controller WD 1772 (FDC)

In order to provide easy connection to floppy drives, the ISCSI-1
board includes a Floppy Disk Controller (FDC)

This FDC, which is able to control up to four floppy drives (3", 3
1/2" or 5 1/4"). The FDC is fully supported by the firmware.

The FDC is programmed and controlled by the on-board CPU. Data
transfer is performed via the 68450 DMAC.

The FDC interrupt output is connected to the CPU interrupt level
4. The generated interrupt is an auto vector interrupt.

To select single (FM) or double (MFM) density, bit #7 of the PI/T
port B must be cleared or set. Bit #7 cleared ("8") selects
double density, bit #7 set ("1") selects single density.

To allow the connection of all SHUGART-compatible floppy disk
drives, the Drive Select @ to 3 signals, the Side Select signal
and the single/double density signal are software programmable.
The current values of these signals will be written into the
Control Register and the PI/T Port B. For more information refer
to Chapter 4.7 and Chapter 4.3.8.

The datasheet of the FDC is included in Register 5, Chapter 6.

Table 4-4: The FDC WD 1772 Register Address Map

—— —— —— ———— ——— — ———— — ——— ———————————————————————— —— ————— ——— ————————— —— —

Address | Offset| Reset | Mode | Label | Description
HEX I | Value | l I
SCCPoo1 g1 7C R FSTR Status Register

| | | | |
sSCcopal | | | | | Command Register
SCCooB3 | g3 | FF | R/W | FTR | Track Register
sccoeos | | | | | Sector Register
SCCoo87 | | | | | Data Register

4-21



4.6.1 Floppy Disk Controller Summary

Base Address: SCCP000
Access Address: SCCPop@l - S$Sccoee7
Access Mode: Byte

Read and Write

Usable Data bits

for programming: D@ - D7
Interrupt Level: IQ Level 4
Interrupt Vector: Auto Vector #4
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4.7 The Control Register

Some I/0 and control signals on the board are software

programmable, in order to provide easy handling.

The on-board

Control Register, which handles these signals is designed as a

"Read Back Register".

The Control Register bit assignment is shown below:

Bit #: 76 54 3 2190
NNNNNNNN\___ Floppy Disk
N\N\NN\N\N\___ Floppy Disk
N\N\N\N\N\___ Floppy Disk
N\N\N\N\___ Floppy Disk
N\N\N\__  Floppy Disk

Side Select
Drive Select
Drive Select
Drive Select
Drive Select

ISCSI-1 I.D. Bit #0
ISCSI-1 1.D. Bit #1

\__ ISCSI-1 I.D. Bit #2

The control register address is #CC@009.

Access modes available are: Byte

Read and Write
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4.8 T SYS68K/ISCSI-1BPS

There is an optional back panel called SYS68K/ISCSI-1BPS available
from FORCE Computers.

This board can be plugged into the P2 connector of the ISCSI-1
board. It contains an SCSIbus connector (X1) and a floppy disk
interface connector (X2). The pinout of these connectors is shown
in Table 4-6 and Table 4-7.

Figure 4-1 shows how the ISCSI-1BPS can be connected to the
ISCSI-1.

Table 4-5: The ISCSI-1 P2 Pin Assignment

T —————— ———————— —— ——————— ————————— ——————————————————————————————

| Pin | Row A | Row B | Row C I
| Number | Signal Mnemonic | Signal Mnemonic | Signal Mnemonic |

[

| [ | | |
| 1 | DB 0 | vCC | N.C. [
| 2 | DB 1 | GND | N.C. |
| 3 I DB 2 | N.C. | Drive Select 0 |
| 4 | DB 3 | N.C. | Index |
| 5 | DB 4 | N.C. | Drive Select 1 |
| 6 | DB 5 | N.C. | Drive Select 2 |
| 7 | DB 6 | N.C. | Drive Select 3 |
| 8 | DB 7 [ N.C. | Motor On |
| 9 | DB P | N.C. | Direction In |
| 10 | GND | N.C. | Step |
| 11 | GND | N.C. | Write Data |
| 12 | GND | GND | Write Gate |
| 13 | TERMPWR | VCC | Track 000 |
| 14 [ GND | N.C. | Write Protect |
| 15 | GND | N.C. | Read Data |
| 16 | ATN | N.C. | Side Select I
| 17 | GND | N.C. | N.C. |
| 18 | BSY | N.C. I N.C. |
| 19 | ACK | N.C. | GND |
| 20 | RST | N.C. I GND |
| 21 | MSG | N.C. | N.C. |
| 22 I SEL | GND | GND |
| 23 I Cc/D [ N.C. | GND |
| 24 | REQ | N.C. | N.C. |
| 25 [ 1/0 | N.C. [ N.C. |
| 26 | N.C. | N.C. | N.C. |
| 27 | GND | N.C. [ RESERVED |
| 28 [ N.C. | N.C. | RESERVED [
| 29 [ RESERVED I N.C. | RESERVED |
| 30 | RESERVED | N.C. | RESERVED |
| 31 | RESERVED | GND | RESERVED I
| 32 | RESERVED | VCC | RESERVED |
| I I | I



Table 4-6: The ISCSI-1BPS X1 Pin Assignment

| Pin No.| Signal Mnemonic | Pin Number | Signal Mnemonic ;
| _______________________________________________________________
| 2 | DB @ | 1 | GND |
| 4 | DB 1 [ 3 | GND |
| 6 | DB 2 [ 5 | GND [
| 8 | DB 3 | 7 | GND |
| 10 | DB 4 | 9 | GND |
| 12 | DB 5 | 11 | GND |
| 14 | DB 6 | 13 | GND |
] 16 | DB 7 | 15 | GND |
| 18 [ DB P | 17 [ GND |
| 20 | GND | 19 | GND |
| 22 | GND | 21 | GND |
[ 24 I GND | 23 | GND |
| 26 [ TERMPWR I 25 | N.C. |
| 28 | GND | 27 | GND |
[ 30 | GND I 29 | GND |
| 32 | ATN | 31 | GND |
| 34 | GND | 33 | GND |
| 36 | BSY | 35 | GND |
[ 38 | ACK | 37 | GND |
| 40 | RST | 39 | GND |
[ 42 | MSG | 41 | GND |
| 44 | SEL | 43 | GND |
| 46 | Cc/D | 45 | GND |
| 48 | REQ | 47 | GND |
| 50 | 1/0 | 49 | GND [
Table 4-7: The ISCSI-1PBS X2 Pin Assignment
= Pin No.| Signal Mnemonic | Pin Number | Signal Mnemonic :
| 2 | N.C. | 1 | GND |
| 4 | N.C. | 3 | GND I
| 6 | Drive Select 0 | 5 | GND |
I 8 | Index | 7 | GND |
| 19 | Drive Select 1 | 9 | GND |
| 12 | Drive Select 2 | 11 | GND |
| 14 | Drive Select 3 | 13 ] GND |
| 16 | Motor On | 15 [ GND I
| 18 | Direction In | 17 | GND |
| 20 | Step | 19 | GND I
[ 22 | Write Data | 21 | GND |
| 24 | Write Gate | 23 | GND |
| 26 | Track 000 | 25 | GND [
| 28 | Write Protect | 27 | GND |
| 39 | Read Data | 29 | GND |
| 32 | Side Select | 31 | GND |
| 34 | N.C. | 33 | GND |
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4.9 The Dual Ported RAM as Local Memory

There is 128Kbyte of static memory installed on the SYS68K/ISCSI-1
board. This RAM is built up with a dual port access structure so
that it can be read and written by the local CPU and by the VMEbus
master.

There is an access control mechanism installed that decides which
side performs a memory cycle (Read or Write). This access control
mechanism is controlled by the clock of the local CPU, so that the
local CPU is always granted an access cycle in a way that no wait
cycles are needed. No wait cycles of the local CPU are granted
for the case of the maximum access rate from the VMEbus side.
This situation allows local program execution times to be
calculated.

4.9.1 Local CPU Access to the DPR

The local CPU access range of the DPR is
$000000 - SOIFFFF.

This range can be accessed in all addressing modes of the 1local
CPU.

During the boot-up procedure, only the local EPROMs can be
selected and the processor reads start-up information from the
EPROM even though during normal operation, the corresponding
addresses select the DPR area.
The boot-up procedure's special decoding ends with the first Write
cycle of the local CPU; from then on, the DPR decoding range is
valid.
The address range

$P00000 - SOGIFFF
cannot be accessed from the VMEbus.
The address range

$002000 - SO1FFFF

is Dual Ported Memory.
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4.9.2 Local CPU Read-Modify-Write Cycles

The local CPU is allowed to perform Read-Modify-Write operations
to the Dual Ported RAM.

This operation is nondivisible for the local software, so it can
be used to coordinate for example, between several local interrupt
driven tasks.

The Dual Ported RAM is not blocked for external access between the
Read and Write cycles of the local processor's Read-Modify-Write
operation, nor is the local processor's access blocked between the
VMEbus RMW access cycles. So the DPR cannot be used with Read-
Modify-Write cycles to synchronize between local and VMEbus
processes.
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5.8 The SCSIbus Description

5.1 The SCSIbus Confiquration

Communication on the SCSIbus is allowed between only two SCSI
devices at any given time. There is a maximum of eight SCSI
devices. Each SCSI device has an SCSI I.D. bit assigned as shown
in Figure 5-1. When two SCSI devices communicate on the SCSIbus,
one acts as an initiator, and the target performs the operation.
An SCSI device usually has a fixed role as an initiator or target,
but some devices may be able to assume either role.

An initiator may address up to eight peripheral devices that are
connected to a target. An option allows the addressing of up to
2.048 peripheral devices per target using extended messages.
Three sample system configurations are shown in Figure 5-2.

DB(7) DB(6) DB(5) DB(4) DB(3) DB(2) DB(l) DB(#) <-- DATA BUS
I I I l l

I I SCSI I.D. = @
I : : éCSI I.D. =1
|| scst 1. =2
{ écsx I.D. = 3
L

I
I
I
I
l
I
l
I
| CSI I.D. = 4
l

S

I
I
I
l
I
I
I
I
I
I
| CSI I.D. =5
I

S

|
|
|
|
|
|
|
|
[
|
|
|
| CSI I.D. = 6
I

S

CSI 1.D. =7

Up to eight SCSI devices can be supported on the SCSIbus. They
can be any combination of initiators and targets.

Certain SCSIbus functions are assigned to the initiator and
certain SCSIbus functions are assigned to the target. The
initiator may arbitrate for the SCSIbus and select a particular
target. The target may request the transfer of COMMAND, DATA,
STATUS, or other information on the data bus, and in some cases it
may arbitrate for the SCSIbus and reselect an initiator for the
purpose of continuing an operation.

Information transfers on the data bus are asynchronous and follow
a defined REQ/ACK handshake protocol. One byte of information may
be transferred with each handshake. A option is defined for
synchronous data transfer.
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Fiqure 5-2: Sample SCSI Configurations

Peripheral devices such as
nc%netic-dgsks, printers,
optical-disks, and magnetic-—
tapes.

54

SINGLE INITIATOR, SINGLE TARGET

COMPUTER 5‘;;" ( SCSI BU Sg)\Controllu l l
Controller I ]

SINGLE INITIATOR, MULTIPLE TARGET

5

COMPUTER| v

22 < SCSI BUS Controller

COMPUTER

HOST
ADAPIER

/ SCSI BUS Controller

-
COMPUTER | Controller

IController

Controller

-4

-
COMPUTER 5; \’ Controller

-a

<

O O O O

B
3
4
N

MULTIPLE INITIATOR, MULTIPL

=

TARGET
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5.2 The SCSIbus Signal Description

There are a total of eighteen signals. Nine are used for control,
and nine are used for data. (Data signals include the parity
signal option). These signals are described as follows:

BSY (BUSY) An "OR-tied" signal that indicates that the
bus is being used.

SEL (SELECT) A signal used by an initiator to select a
target or by a target to reselect an
initiator.

C/D (CONTROL/DATA) A signal driven by a target that indicates
whether CONTROL or DATA information is on
the data bus. True indicates CONTROL.

I/0 (INPUT/OUTPUT) A signal driven by a target that control
the direction of data movement on the data
bus with respect to an initiator. True
indicates input to the initiator. This
signal is also used to distinguish between
SELECTION and RESELECTION phases.

MSG (MESSAGE) A signal driven by a target during the
MESSAGE phase.

REQ (REQUEST) A signal driven by a target to indicate a
request for a REQ/ACK data transfer
handshake.

ACK (ACKNOWLEDGE) A signals driven by an initiator to

indicate an acknowledgement for a REQ/ACK
data transfer handshake.

ATN (ATTENTION) A signal driven by an initiator to indicate
the ATTENTION condition.

RST (RESET) An "OR-tied" signal that indicates the
RESET condition.

DB(7-8,P) (DATA BUS) Eight data-bit signals, plus a parity-bit
signal which together form a data bus.
DB(7) is the most significant bit, and has
the highest priority during the ARBITRATION
phase. Bit number, significance, and
priority decrease downward to DB(#). A
data bit is defined as one when the signal
value is true, and is defined as 2zero when
the signal value is false.

Data parity DP(P) is odd. The use of parity is a system option
(i.e. a system is configured so that all SCSI devices on a bus
generate parity and have parity detection enabled, or all SCSI
devices have parity detection disabled or not implemented).
Parity is not valid during the ARBITRATION phase.
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5.3 The SCSIbus Signal Termination

Each SCSIbus signal is terminated at the physical start and the
physical end of the SCSIbus. Therefore, the terminators must be
removable, in order to join one SCSI device to two others.

Figure 5-3 shows the location of the terminators on the

SYS68K/ISCSI-1 board. These terminators are plugged into sockets
and can be removed if necessary.
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: Location of the SCSIbus Terminators
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5.4 The SCSIbus Terminator Power

The power for the terminator of any SCSI device can be provided
from the SYS68K/ISCSI-1 board, providing the SCSI device supports
this optional case.

If jumper B24 is inserted, termination power is delivered from Fhe
ISCSI-1 board, and if jumper B24 is not inserted, termination
power must be delivered from the SCSI device itself.

The location of the jumper B24 is shown in Figure 5-4.
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Fiqure 5-4: Location of the Jumperfield B24
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6.0 The VMEbus Interface Hardware

The SYS68K/ISCSI-1 performs the functions of a VMEbus slave and
interrupter.

The VMEbus Address Modifier decoding as well as the address range
decoding are user configurable via jumpers.

The VMEbus interface is installed to decode Al-A23 of the standard
address range. A 1l6-bit wide data bus is supported.

As an interrupter, the SYS68K/ISCSI-1 can be programmed to drive
four interrupt request (IRQ) functions. The IRQ level is
individually software programmable to any of IRQ1l to IRQ7.

A front panel switch, labelled R/L, allows the VMEbus decoding of
the board to be enabled/disabled. A reset and an interrupt
trigger call is supported, as is board status readout.

6.1 VMEbus Access to the Board

The SYS68K/ISCSI-1 will be accessed from the VMEbus if the current
master drives a data transfer cycle under the following
conditions:

1) Valid Address Modifier decoding
2) Valid addressing to the board's address range
3) RUN/LOCAL switch (R/L) set to RUN

During each access cycle, the yellow ACCESS LED on the front panel
is 1it to give optical information.
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6.1.1 The Address Modifier Code Selection

The Address Modifier code is defined in the VMEbus specification
P1P14 of IEEE. The Address Modifier decoding of the board is
configured at B22 via jumpers.

—————— ——— —— ———— ———

B22: 4 | o o | 3 Default 4 ] o o | 3
| | Setup: | |

51 o o | 2 5] o---o | 2
| _ | [

6 { o lal : 1 6 : o--laol I 1

More than one condition can be enabled simultaneously. In the
default condition with the jumpers 1-6 and 2-5 installed, both
supervisory and non-privileged accesses in the standard addressing
mode will be recognized as valid (P1#14 compatible).

The following selections are installed:

No jumpers : Ignore AM codes (Not P1l#14 compatible)

l1-26

Standard non-privileged program and data access
(codes $3A and $39) are enabled

2 -5 ¢ Standard supervisory program and data access
(codes $3E and $3D) are enabled

w
[}
o>

.

Code $3F (not P1014 compatible)



6-1: ILocation Diagram of Jumperfield B22
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6.1.2 The Board Base Address Selection

The SYS68K/ISCSI-1 board occupies an address range of 128Kbytes of
the VMEbus standard address range.

The base address of the board address range can be selected in
128Kbyte steps. The VMEbus address signals A23-Al7 are compared
to the base address jumper setting at B2l. In case of
coincidence, the board select condition is met.
The jumperfield B2l is as shown here:

ls 1, 16 15 14 13 12 11 190

B21:

U U T U P
A23 A22 A21 A20 Al9 Al8 Al7

The following jumper connections are allowed:

B21
Connections Address Signal Jumper Meaning
1 - 18 A23 in = @, out =1
2 - 17 A22 in = 0, out =1
3 - 16 A2l in = 0, out =1
4 - 15 A20 in = @8, out =1
5 - 14 Al9 in = @, out =1
6 - 13 Al8 in = 6, out =1
7 - 12 Al7 in = @, out =1

The default base address of the board is $AG0000.

B21 default connections: SAQ0000
A23 =1

2 - 17 A22 =0

4 - 15 A21 =1

5 - 14 A20 = 0

6 - 13 Al9 = 0

7 - 12 Al8 =0

Al7 = 0
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Location Diagram of Jumperfield B2l
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6.1.3 The RUN/LOCAL Switch

The R/L switch on the front panel allows VMEbus accesses to the
ISCSI-1 board to be enabled/disabled.

If the R/L switch is turned on, then the red LOCAL LED is 1lit and
the board cannot be accessed.

If the R/L switch is turned off, then the green RUN LED is lit and
the board can be accessed from the VMEbus. An access occurs if a
data cycle is driven with the valid AM code and the selected
addressing range is hit.

_6.1.4 The Access LED

There is a yellow LED, labelled SEL, mounted on the front panel.
If a VMEbus access to the board occurs, then this yellow LED is
lit. It is also 1lit during interrupt acknowledge cycles to the
board.
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6.2 The Address Map of the VMEbus Address Range

There are five addressable objects that can be

VMEbus master:

1)
2)
3)
4)
5)

The
The
The
The

The

BIM

status byte

interrupt trigger

reset call

Dual Ported RAM

The VMEbus address map is as follows:

accessed by the

—— — — ————————— ——————————— ———— t— — —— ———— — —— ——— G- ————— ——————— —— — ———— —— t— ——

Offset t
Board Ba
Address

o |
se|

Default
Address

| Read | Write
| Access| Access]|

Mode

| Access|

—— — — ————————————— — — — — ———————— —————— — ——— — — — ——————————— O~ ————————————

$000000

SAP0000

Bit 8 = Local
RESET state

Bit 9 = Local CPU
HALT state

Bit 10 = Watchdog
Timer State

$000001
$000003
$P00PPO5
$000007
$000009

SP0POPB

$000BOD
SOP0POF

SAQPO01
SADP003
SAG0005
SAG0007
$AG0009
SAGOOPB
SA@000D
SAPOOOF

BIM Control
BIM Control

BIM Control

BIM Control
BIM
BIM Vector

BIM

)

1

2

3
Vector @
1
Vector 2
3

Vector

$001001

$001801

$SAP1001

$A01801

Interrupt trigger
call

Reset trigger
call

SP02000
to
SO1FFFF

SAD2000
to
SAOGFFFF

| X I - 1
| | |
| | I
| | I
| I [
| I |
| X | X |
| I |
| X | X |
| | |
| X | X |
| I |
| X | X [
| | I
| X | X |
| | |
| X I X |
| I |
| X I X |
[ | |
| X | X I
| X | - |
[ I [
| | |
| X | - |
| | |
| X [ I
| | [
| X | X |

Dual Ported
RAM



6.3 The Dual Ported RAM (DPR) as VMEbus Memory

The Dual Ported RAM installed on the SYS68K/ISCSI-1 board can be
accessed by the local CPU and by a VMEbus master.

The VMEbus access addressing range is by default $AP200@8-SAlFFFF
which is an offset range of $002000-S$SP1FFFF relative to the board
base address.

The total size of the RAM is 128Kbyte but the low end 8Kbyte are
only local accessible. The actual DPR size is 12@Kbyte. The DPR
is byte and word mode, read and write accessible for VMEbus
masters. Read-Modify-Write accesses are also allowed, but this
method can not be used to synchronize between local and VMEbus
procedures. The Read-Modify-Write cycles of the local CPU can
occur interleaved with the VMEbus access.

6.4 The Reset Trigger Call

A read access from the VMEbus to the byte location with the
default address $AP1801 that is $001801 offset to the beoard base
address, is reset trigger for the local CPU hardware.

Upon this reset trigger call, the local CPU stops and resets,
booting up with the "cold start" in the same way as after the
system reset. The call causes a reset pulse on the local side
which is long enough for the CPU to reset.

The status of the local RESET signal can be read out via the
status register (see Chapter 6.7).

The reset trigger call does not reset the BIM device nor does it
reset the interrupt request flip-flops (Chapter 4.3.3).

In a multi-master environment, it is possible that one master
triggers reset to the SYS68K/ISCSI-1 and then another master
acknowledges an interrupt. Interrupt service routines shkould
begin and end with a check on the SYS68K/ISCSI-1's status
register.

6.5 The Interrupt Trigger Call

A non-maskable level 7 interrupt to the local CPU can be triggered
by a read access via an addressable location on the SYS68K/ISCSI-1
board. The byte read access has to be addressed by default to
SAG1001 or to the offset $001001 relative to the board base
address. This access does not operate without local software
initialization. The trigger signal is routed to the Hl1l interrupt
trigger input of the PI/T device. If software initializes the
PI/T to activate Hl1l, to perform IRQ to the CPU and the proper
interrupt handling routine is . installed, then this interrupt call
will be perceived and responded to. The PI/T data sheet includes
more details on programming. See also Chapter 4.3.4.
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6.6 The Bus Interrupter Module

There is a 68153 Bus Interrupter Module (BIM) installed on the
SYS68K/ISCSI-1 board. The device has eight addressable register
bytes. The BIM is only accessible from the VMEbus at the address
locations which are shown in Chapter 6.2.

The data sheet of the BIM is included in this manual.

If the SYS68K/ISCSI-1 board has to perform interrupt requests to
the VMEbus then the corresponding VMEbus master has to program the
BIM via register write operations to enable and to drive the IRQ
level required. The interrupt vector has to be programmed as
well. The four channels of the BIM can be operated by four
masters independent of each other.

The description of how the local CPU can drive interrupt requests
to the BIM channels is shown in Chapter 4.3.3

There is absolutely no hardware interdependence between the local
CPU's interrupt structure and the VMEbus interrupt structure.

All interrupt interfacing has to be built up and needs individual
control by local software and by the VMEbus master which needs to
be interrupted by the ISCSI-1.

Any sequence that leads the IRQ to the VMEbus has to be executed
so that first of all the BIM is programmed by the VMEbus master to
the proper vector and interrupt request level. Then the ISCSI-1
software can be triggered to start operations that include a
trigger for an interrupt request channel.

Warning: The reset trigger call does not reset interrupt requests
pending, only the system reset of the VMEbus can do this.
Interrupt request are cleared by the execution of the
corresponding interrupt acknowledge cycle.
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6.7 The Status Register

There is a status register included in the ISCSI-1 board. The
status register is a read only function. If the board base
address is accessed in the word mode of addressing, then the data
bits 8, 9 and 10 give status information to the ISCSI-1 board.

It is legal to read each of the BIM registers as words together
with the status information in bits 8, 9 and 1. The word write
access is functionally identical to the corresponding odd byte
write to the BIM.

The meaning of the bits on the status register:

Bit 8: If the local CPU's RESET signal is low, then the bit is
@, if not the bit is 1.

This status read is especially important after a reset
trigger call, it must be monitored to decide if the board
can be operated.

Bit 9: The local CPU's HALT state is monitored via this bit. A
? means that the CPU's HALT signal is low. HALT is low
during the RESET of the CPU, or after a double bus fault
condition.

During normal CPU operation, HALT is high and the bi: is
read as 1. The only way of restarting the board after
the CPU is halted is by RESET. This can be a global VME
system RESET or a reset trigger call to the ISCSI-1
board.

Bit 1#: The state of the watchdog timer on the board can be
monitored by this status bit. If the watchdog timer is
triggered regqularly (e.g. every 10 milliseconds), then
this bit is always 1.

If the trigger is not operated (e.g. because of system
failure), then the watchdog output turns to low and this
bit reads 9.

If the CPU is in the HALT state, then the watchdog timer
trigger stops as well. If the watchdog time has elapsed,
reporting a malfunction and the local CPU does not go
into HALT state, then it is possible to return to the
normal operation without resetting the board.
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Appendizx A

Specification of the SYS68K/ISCSI-1

Microprocessor

Control

Interrupter

RAM

EPROM

SCSIbus Controller

Floppy Interface

VMEbus/IEEE P1014

Power requirements

Operating temperature

Storage temperature

Relative humidity

Board dimensions

68010, 10MHz

68230 PI/T for local control and
timer function

68153 BIM

128Kbyte Dual Ported RAM, No Wait
States during local access

128Kbyte (max)
32Kbyte (default)
(JEDEC compatible, 150ns)
Only local access: zero wait state

NCR 5386S

WD 1772

Fully VMEbus compatible
slave and interrupter interface

+ 5V/5.6A (max)

P to 50 degrees C

-50 to 85 degrees C

@ to 95% (non-condensing)

Double eurocard
234 x 160mm (9.2" x 6.3")



Appendixzx B

Memory Map of the SYS68K/ISCSI-1

Local CPU Memory Map

—— - ——— o ————

SO000 000
to
$PB1 FFF

$002 000
to
$01F FFF

SCP0 000
to
SCFF FFF

- —————— ——

SEQO 000
to
SE1F FFF

e - ——————————— —— ————————— — ————————

8Kbyte SRAM

(Local only)

120Kbyte SRAM

(Dual Ported)

—— . — ——— —— ————— —— — ———— ————— —————————

VMEbus Memory Map

—— — o — ——————

SAQ0Q 000
to
SAGl1 FFF

SAQG2 0009
to
SA1F FFF

—— e — — ——— —————_——————————————— — —————————

120Kbyte SRAM

(Dual Ported)



Local CPU Devices

Base

$C40
$C8g
$CCPO
$CCo
$D@O

Appendizx C

Address Assignment of the On-Board Devices

Address:

1)
oo
oo
009
000

VMEbus Devices

Base Address:

SAPD
$a@l
SAQ1

o0
01
801

SCSIbus Controller

Direct Memory Access Controller
Floppy Disk Controller

Control Register

PI1/T

BIM and Status Register
Interrupt Trigger

Reset Register
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BB Rev. 1
PRN 1080
Date 11/11/86

Component Part List SYS68K/ISCSI-1

Location | Type | Manufacturer |
B R :
Jl |  4361-45 | NEC, INMOS I
J2 : 4361-45 } NEC, INMOS :
J3 : 4361-45 : NEC, INMOS :
J4 : 4361-45 : NEC, INMOS :
J5 : 4361-45 : NEC, INMOS {
J6 : 4361-45 : NEC, INMOS l
J7 I 4361-45 : NEC, INMOS !
Js : 4361-45 : NEC, INMOS :
J9 : 4361-45 : NEC, INMOS =
Jlo : 4361-45 : NEC, INMOS :
Jll : 4361-45 : NEC, INMOS :
J1l2 : 4361-45 : NEC, INMOS I
J13 : 4361-45 : NEC, INMOS :
Jl4 : 4361-45 : NEC, INMOS :
J15 { 4361-45 : NEC, INMOS :
J1l6 : 4361-45 : NEC, INMOS :
J1l7 : 74F 373 { MOT, FAIR, VALVO :
Jl8 : 74F 373 I MOT, FAIR, VALVO :
J1l9 : 74F 373 I MOT, FAIR, VALVO =
J20 E 74F 373 i MOT, FAIR, VALVO i

————— — —————————————— —————————————————————————————————————
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D

Component Part List SYS68K/ISCSI-1

——— ——————— —— ——— — ——— — — — — ——— — — — ——— ————_——— —— — ——————————— ————

- ————————— — ————— ——————— ————— —— — — ——— ————————————————————_—— -

74F 257A
74F 257A
74F 2577
74F 257A
74F 257A
74ALS645-1
74ALS645-1
74F 646
74F646

74F 646

74F 646
68010Y10
PAL16L8B
27128-150
27128-150
74ALS113
74ALS113
PAL16L8B
68153

74ALS641-1

MOT, FAIR,

MOT, FAIR,
MOT, FAIR,
MOT, FAIR,
MOT, FAIR,
TI
TI
MOT, FAIR,
MOT, FAIR,
MOT, FAIR,
MOT, FAIR,
MOT
FORCE
NEC, SEEQ
NEC, SEEQ
TI

TI

FORCE

MOT

TI

BB Rev.

PRN

Date 11/11/86

VALVO
VALVO
VALVO
VALVO

VALVO

VALVO
VALVO
VALVO

VALVO

1
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BB Rev. 1
PRN 100
Date 11/11/86

Component Part List SYS68K/ISCSI-1

Location I Type I Manufacturer |
T |
J4l | PAL16L8B | FORCE I
J42 l DDU 50A-10500 ’ ESAN :
J43 I PAL20L8B I FORCE :
J44 : PAL20L8B : FORCE :
J45 , PAL20L8B I FORCE :
J46 : PAL20L8B : FORCE I
Ja7 l 74LS682 : TI :
J48 } 74ALS641-1 : TI :
J49 : PAL16L8B : FORCE l
Js50 = PAL20L8B : FORCE :
J51 { 74ALS244 I TI :
J52 : 74ALS373 : TI :
J53 { 74ALS373 : TI :
J54 : PAL20L19 : FORCE :
J55 : 68450Y10 : HITACHI :
J56 : 555 { TI :
J57 : 74F 04 : MOT, FAIR, VALVO :
J58 : 68230P8 { MOT, THOMSON =
J59 : 74LS423 : MOT, TI I
J6o ! 74F 74 i MOT, FAIR, VALVO !
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BB Rev. 1
PRN 100
Date 11/11/86

Component

Part List

74LS164
PAL16L8B
74LS393
74ALS645-1
74ALS645-1
53865

8310
PAL20L8B
74ALS645-1

DDU-7J-200

|

|

|

|

I

|

|

|

I

I

I

|

|

|

|

|

|

[

|

|

|
WD1772 |
|
74LS642-1 |
I

74AS652 [
|

PAL20LS8B |
|

PAL20L8B |
[

MDU-4-20 |
|

DDU-7J-200 |
[

74F 08 |
|

74F 74 |
|

PAL20LS8B |
[

|

74AS1034

SYS68K/ISCSI-1

TI

TI
NCR
NCR
FORCE
MOT, TI
TELEMETER
WESTERN DIGITAL
TI

TI

FORCE

FORCE

TELEMETER
TELEMETER

MOT,

FAIR, VALVO

MOT, FAIR, VALVO

FORCE
VALVO

MOT, FAIR,
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BB Rev. 1
PRN 100
Date 11/11/86

Component Part List SYS68K/ISCSI-1

RESISTOR RGU

| Location | Type | Manufacturer |
T T T T |
| R1 | 1 KOHM | VARIOUS I
: R2 { 22 KOHM : VARIOUS :
: R3 : 220 KOHM : VARIOUS :
: R4 : 47 OHM : VARIOUS :
: R9 : 100 KOHM ! VARIOUS {
: R10 { 3,3 KOHM : VARIOUS l
! R15 : 1 KOHM : VARIOUS :
: R16 I 1 ROHM l VARIOUS :
: R17 : 1 KOHM l VARIOUS }
: R19 : 330 OHM l VARIOUS :
} R20 : 330 OHM : VARIOUS :
’ R21 : 47 OHM : VARIOUS :
= R26 : 1 KOHM l VARIOUS :
: R30 : 3,3 KOHM : VARIOUS :
I R31 : 4,7 KOHM : VARIOUS :
: R32 : 3,3 KOHM : VARIOUS :
{ R33 : 4,7 KOHM ! VARIOUS :
I I I I
l l I I
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BB Rev. 1
PRN 100
Date 11/11/86

Component Part List SYS68K/ISCSI-1

RESISTOR NETWORKS

| Location | Type | Manufacturer |
S R :
| N1 | 9%3,3 KOHM | VARIOUS I
: N2 l 9*%3,3 KOHM : VARIOUS :
: N3 l 9*3,3 KOHM : VARIOUS :
} N4 : 9*3,3 KOHM ; VARIOUS I
I N5 { 9*3,3 KOHM ; VARIOUS l
I N6 : 9*%3,3 KOHM : VARIOUS :
l N7 { 9*%3,3 KOHM : VARIOUS :
: N8 : 9*%3,3 KOHM I VARIOUS :
! N9 : 9*%3,3 KOHM : VARIOUS l
I N1@ : 9*%3,3 KOHM : VARIOUS :
: N1l : 9*3,3 KOHM : VARIOUS =
: N12 : 9*3,3 KOHM : VARIOUS :
{ N13 = 9*3,3 KOHM { VARIOUS :
: N1l4 = 9*3,3 KOHM : VARIOUS :
{ N15 : 9*3,3 KOHM } VARIOUS :
: N17 : 9*3,3 KOHM : VARIOUS :
: N18 : 9*3,3 KOHM : VARIOUS :
I N19 I 8%220/330 OHM: VARIOQUS :
I N20 : 8%220/330 OHMl VARIOUS :
| | |

—— — ———————— ——————————— —— —————————————————_———————————————
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BB Rev. 1
PRN 100
Date 11/11/86

Component Part List SYS68K/ISCSI-1

RESISTORS NETWORK

| Location | Type | Manufacturer |
Ty |
| N21 | 9*330 OHM | VARIOUS |
{ N22 : 9*330 OHM : VARIOUS :
} N23 : 8*%220/330 OHM} VARIOUS }
: N24 : 5x27 OHM 10 PIN: VARIOUS :
! N25 : 5x27 OHM 10 PIN: VARIOUS {
I N26 } 5x27 OHM 10 PINI VARIOUS I
} N27 I 5x27 OHM 10 PIN: VARIOUS :
: 'N28 : 9*3,3 KOHM = VARIOUS l
: N29 l 9*4,7 KOHM : VARIOUS :
{ N30 : 9*3,3 KOHM : VARIOUS :
: N31 } 9%4,7 KOHM : VARIOUS {
: N34 : 9*3,3 KOHM : VARIOUS :
| | | |

——————————— ——————— ———— ——— — ———— — — —— —— ——————————————————— ——
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BB Rev. 1
PRN 100
Date 11/11/86

Component Part List SYS68K/ISCSI-1

CAPACITORS
[ Location | Type | Manufacturer |
Rt et ettt ity |
I [ | |
| Co | ELKO 10@uF/16V | VARIOUS |
| | RM 5,08 | |
I | | |
I cl | 10uF 25V TANTAL| VARIOUS |
| | RM 2,5 I |
| I I |
| Cc2 | 16nF RM 2,5 |  VARIOUS |
| | I I
| C3 | 1,5nF RM 2,5 | VARIOUS |
| | | |
| C4 | 6,047 uF RM 2,5| VARIOUS |
I | I |
| C5 | 106nF RM 2,5 | VARIOUS |
[ | | |
I C10-C99 | 106nF RM 2,5 | VARIOUS I
CRYSTALS
| Location | Type | Manufacturer |
|- |
[ I I |
| Q1 | 20MHz QUOM | SE, JAUCH |
| I | |
| Q2 | 16MHz QUOM | SE, JAUCH |
| | | |
| I I |
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LD1
LD2
LD3
LD4
LD5
LD6
LD7
LD8

LD9

—— —— — —— — - —— ————— —————————————————————————————————————————

550-2206
550-2406
550-3006
550-2306
550-2306
550-2306
550-2306
550-2306
550-2306

DIALIGHT

DIALIGHT

DIALIGHT

DIALIGHT

DIALIGHT

DIALIGHT

DIALIGHT

DIALIGHT

DIALIGHT

1
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BB Rev. 1
PRN 100
Date 11/11/86

Component Part List SYS68K/ISCSI-1

MECHANICAL PARTS

- —— — ——— ————— ———— — ——————— ———————————— ————————— ————————————

PC-BOARD ISCSI-1 VARIOUS

FRBL ISCSI-1 VARIOUS

|

|

| | | |
| I | |
| | | |
| | | |
| | | I
| SWl | ATE1D | KNITTER SWITCH |
| | | [
| B18 | EW2 | VARIOUS |
| | | |
| B19 | TW9 | VARIOUS |
| I | |
| B21 | DW18 | VARIOUS I
| | I |
| B22 | DW6 [ VARIOUS |
| | | |
| B23 | EW2 | VARIOUS |
| | I |
| B24 | EW2 | VARIOUS |
| | | |
| B27 | EW3 | VARIOUS |
| | | |
| B28 | EW3 | VARIOUS [
I I | |
I B29 | EW3 | VARIOUS |
I | | |
| B39 | EW2 | VARIOUS |
| | | I
| B4l | EW2 | VARIOUS |
I I | |



Appendixzx D

BB Rev. 1
PRN 100
Date 11/11/86

Component Part List SYS68K/ISCSI-1

MECHANICAL PARTS

SOCKET (2%*)
7,5mm HEIGHT

—— — —————————————— ——————————_————————————————— —————— . —————

| Location | Type | Manufacturer :
| == e
| J1-J16 | 24 PIN SLIM | VARIOUS |
I | SOCKET | I
| | |

| J32 | 68 PIN PGA | VARIOUS I
| | | |
| J33 | 280 PIN SOCKET | VARIOUS |
I | | I
| J34, J35 | 56 PIN STACKED | VARIOUS [
I | DIP SOCKET | |
I I | |
| J38 | 280 PIN SOCKET | VARIOUS I
| [ | |
| J39 |24 PIN SIL SOCKET| VARIOUS |
| | (2*) 7,5MM HEIGHT | |
| [ I I
| J4l |20 PIN SOCKET | VARIOUS |
| I [ |
| J43 | 24 PIN SLIM | VARIOUS |
| | SOCKET | I
I | | |
| J44 | 24 PIN SLIM | VARIOUS |
I | SOCKET | |
| I | |
| J45 | 24 PIN SLIM | VARIOUS |
[ | SOCKET | |
| | [ |
| J46 | 24 PIN SLIM | VARIOUS |
I | SOCKET | I
[ | [

| J49 | 20 PIN SOCKET | VARIOUS I
| I | |
| J50 | 24 PIN SLIM | VARIOUS |
| | SOCKET | {
I | |

| J54 | 24 PIN SLIM | VARIOUS |
| | SOCKET | |
[ | | I
| J55 | 68 PIN PGA | VARIOUS I
| | | |
| J58 | 24 PIN SIL | VARIOUS |
| | | I
| | | [
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Component Part List SYS68K/ISCSI-1

MECHANICAL PARTS

| Location | Type | Manufacturer |
[ == e e |
| | I |
| J62 | 20 PIN SOCKET | VARIOUS |
| | | |
| J66 |24 PIN SIL SOCKET | VARIOUS |
| | (2*¥) 7,5mm HEIGHT| |
| I | I
| J67 |24 PIN SIL SOCKET| VARIOUS |
| | (2*) 7,5mm HEIGHT | |
I | I |
I J68 | 24 PIN SLIM I VARIOUS |
| | SOCKET | |
| | [ I
| J71 |14 PIN SIL SOCKET| VARIOUS |
| | (2*) 7,5mm HEIGHT | |
| | | |
| J75 | 24 PIN SLIM | VARIOUS [
| | SOCKET | |
| | | |
[ J76 | 24 PIN SLIM | VARIOUS |
| | SOCKET | |
I | | |
| Jsl | 24 PIN SLIM | VARIOUS |
| | SOCKET | |
| | | |
| N19 | 16 PIN SIL | VARIOUS |
| | I |
| N20 | 18 PIN SIL | VARIOUS |
| I | I
| N23 | 10 PIN SIL | VARIOUS |
I I [ |
| | | |
I | | |
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Component Part List SYS68K/ISCSI-1

MECHANICAL PARTS

Pl |VG MALE CONNECTOR | VARIOQOUS
|96 PIN 908 DEGREES|
|2 x rivet
I

P2 |VG MALE CONNECTOR
|96 PIN 90 DEGREES
|2 x rivet

VARIOUS

[
| JUMPER-A JUMPER FOR HEADERS
| (15PCS)
|
P3 | DW34 VARIOUS
|
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Description of the Jumperfields on the SYS68K/ISCSI-1

Description | Jumper | Default |Schematics - | See

| field |[Connections]| Sheet | Page

Reserved | B18 | - | 1 | ===
I I I |

EPROM Size Select I B19 | 2 -3 | 4 | 4-4
| | 5-6 | I
I | 7 -8 | I

Board Base Address | B21 | 2 - 17 | 7 | 6-4
Selection | | 4 - 15 | |
[ | 5 - 14 | |
| | 6 - 13 | |
I | 7 -12 | |

Address Modifier Code | B22 | 1 -6 | 7 | 6-2
Selection [ | 2 -5 | I

Test Jumper | B23 | 1 - 2 ] 8 | ===
I I I |

Terminator Power | B24 | - | 10 | 5-6
| | | |

VME Reset | B27 | 1 - 2 | 7 | ——-
| I | |

Test Jumper | B28 | 1 - 2 | 12 | -—-
| I | I

Test Jumper | B29 | 1 - 2 or | 11 | ===
I | 2 -3 I |

Test Jumper | B39 | 1 -2 | 5 | ===
| | I I

Interrupt Configuration | B41 | - | 6 | 4-3

————————————————_——— ———— ——— ——————— — ——— —— —— —— ————————————— ————————t—
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Circuit Schematics of the SYS68K/ISCSI-1
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