















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SYS68K/OPIO-1

Specifications

Interface 4 opto-isolated TTL level parallel I/O channels
Channel isolation 1000 V
Channel configuragtion Input: 8 lines data

2 lines handshake
Output: 8 lines data

2 lines handshake
Direction control

| Internal or external GND and VCC (+ 5 V)

(non-condensing)

Channel level TTL compatible voltage
Receiver sinks 8 mA for logic 0.
Devices 4 Parallel Interface/Timer (68230)
1 Direct Memory Access Controller (68450)
2 Bus Interrupter Module (68153)
48 opto-couplers (HCPL2630)
Interrupt Individually software-programmable interrupt request level for
8 interrupts
28 different interrupt vectors possible
DMA Dual cycle transfers as bus master
Each I/O channel can request the DMAC
VMEbus A24,A16:D16
Jumper-selectable board base address
Address modifier decoding
Address space 512 byte
Power requirements +5V/2.5A (typ)
+5V/3 A (max)
Operating temperature with Oto+50°C
forced air cooling
Storage temperature -50t0+90°C
Relative humidity 51095 %

Board dimensions

234x160mm : 9.2x6.3in

Ordering Information

SYS68K/OPIO-1
Part No. 310011

Opto-isolated parallel I/O board. Documentation included.

SYS68K/PIO-1FP
Part No. 310012

Front panel for the parallel I/O signals.

SYS68K/OPIO-1/UM
Part No. 800029

User's manual for the SYS68K/OPIO-1 board.
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SYS68K/SIO-2

System 68000 VME
SYS68K/SI10-2

Multi-Protocol Serial
/0 Controller Board
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SYS68K/SI0-2

General Description

The SYS68K/SIO-2 board contains six serial
/0 channels based on six Multi-Protocol Com-
munications Controllers (MPCC) supporting
asynchronous or synchronous protocols and an

register. Each MPCC is able to generate an inter-
rupt to the VMEbus (levels 1-7) and to drive
three different interrupt vectors.

The interface to the communication equipment is
RS232- or RS422-compatible (user-selectable).

8-character receiver and transmitter buffer
Block Diagram of the SYS68K/SIO-2
VMEbus
I Il Il
Address Control Data IRQ
Interupt —]
Decoding Generator (
Logic
PI/T
Data 68230
Control
N I
___Address
£
[ {
MPCC 1
68561 b/R S
sT2
| ( :
MPCC 2
68561 D/R v
sT3 '
[ [
MPCC 3
66561 /R v
2
]
[ (
MPCC 4
68561 B/R /S
ST5
( l
MPCC 5
68561 /R A
ST6
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Features of the SYS68K/SIO-2

6 serial I/O channels

Fully IEEE 1014, VMEbus compatible

Multi-Protocol ~ Communications ~ Controller

(68561) for each channel allows:

— Asynchronous/synchronous receiver/trans-
mitter functions

— Full/half duplex, auto-echo and local loop-
back modes

The 68561 supports the following protocols:

— IBM binary synchronous communications
in ASCII or EBCDIC format

— Character Oriened Protocols (COP) BSC,
DDCMP, X3.28, X.21, ISO 1S1745, ECMA
16, etc.

— Synchronous Bit-Oriented Protocols (BOP)
SDLC, HDLC/ADCCP, X.25, etc.

— Asynchronous or synchronous mode

Modem handshake interface

Selectable parity (enable odd, even) and CRC

(control field enable, CRC-16, CCITT, V.41,

VRC/LRC)

22 directly addressable registers for flexible

option selection, complete status reporting

and data transfer

8-character receiver and transmitter buffer

register

Three separate programmable and maskable

interrupt vector numbers for the receiver,

transmitter, and serial interface

Software-programmable baud rate from 110

to 38400 baud

8- and 16-bit data bus

A24 and A16 decoding

Free configurable 1/O interface signal

assignment through wire wrap areas for each

channel

5 drivers (RS232-compatible)
6 receivers (RS232-compatible)
2 drivers (RS422-compatible)
2 receivers (RS422-compatible)

All I/O signals are routed to the P2 connector
Local PI/T for interface type selection of the
MPCCs during initialization

User-selectable access address and address
modifier code of the 6 MPCCs and the PI/T
RUN/LOCAL mode indicated by LEDs

Each MPCC is able to use the listed protocols.
The internal 8-character receiver/transmitter
buffer register (FIFO) and the three separate
maskable interrupt vector numbers (transmitter,
receiver, or handshake interface) reduce overall
software overhead.

All the MPCCs on the board operate completely
asnychronous to the VMEbus and respond to a
VMEbus master on a user-selectable access
address and address modifier code.

The RUN/LOCAL switch isolates the board from
the VMEbus. This mode is indicated by two LEDs
on the front panel.

Each serial I/0 channel contains RS232/RS422
driver (5/2) and receiver (6/2) circuits. Each of
the 1/0 signals is connected to the 26-pin male
connector installed on the board to allow the con-
nection of a flat cable. The SYS68K/SIO-1FP
offers the connection of six 25-pin D-sub connec-
tors on a standard front panel as shown on the
next page.

In addition to the 26-pin male connectors, all I/0
signals are available on a wire wrap area where
the user can select the /O signals to be
connected to the P2 connector.

The 1/O signal assignment on the P2 connector is
compatible to the I/O signal assignment of the
SYS68K/ISIO-2 boards.
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SYS68K/SIO-1FP Description

The SYS68K/SIO-1FP is a double-width front
panel containing six 25-pin D-sub connectors
with flat wire cables to be used in conjunction
with the SYS68K/SIO-2 multi-protocol serial 1/0
controller board.

The SYS68K/SIO-1FP allows easy plug-in of the
serial 1/0 ports relieving the user from individual
wiring problems in systems applications.
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Specifications

Interface

6 independent serial /O channels RS232- or RS422-compatible
(jumper-selectable)

Communications controller

6 Multi-Protocol Communications Controller (68561 MPCC)

Protocols | IBMBSC:ASCII EBCDIC
COP:BSC,DDCMP X3.28,X.21
BOP:SDLC HDLC/ADCCP X.25
Asynchronous and synchronous modes
Full/half duplex, auto-echo and local loop-back modes
Software-programmable baud rate (110-38400 baud)
Maximum synchronous data rate: 2 Mbit/s (RS422)

Interrupt Free selectable interrupt request level (1 to 7) in common for six

I/0 channels. 18 different auto-interrupt vectors are
programmable (3 per channel)

VMEbus interface

A24, A16 : D8, D16. Jumper-selectable board base address and
address modifier decoding

Power requirements

+ 5V/2.1 A (typ), 2.5 A (max)
+12V/0.1 A (typ), 0.3 A (max)
—-12V/0.1 A (typ), 0.3 A (max)

Operating temperature with
forced air cooling

Storage temperature
Relative humidity

Oto+50°C

—50to + 90 “C (non-operating)
5 to 95 % (non-condensing)

Board dimensions

234 x160mm : 9.2x6.3in

Ordering Information

SYS68K/SIO-2
Part No. 310004

6 channel Multi-Protocol Serial I/O Controller board.
Documentation included.

SYS68K/SIO-1FP
Part No. 310001

Front panel with six 25-pin D-sub connectors

SYS68K/SIO-2/UM
Part No. 800129

User’'s manual for the SYS68K/SIO-2 board
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SYS68K/ISIO-2

System 68000 VME
SYS68K/ISIO-2

Intelligent Serial
/0 Controller Board
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SYS68K/ISIO-2

General Description

The SYS68K/ISIO-2 is a high performance intelli-
gent serial 1/0 board, providing local intelligence
with a 68010 CPU and eight serial /O channels
configurable for RS232 or RS422 communication
standards.

128 Kbyte Dual Ported RAM (DPR) is used to
store commands and data. Highest throughput is
guaranteed by using a 10 MHz 68010 CPU
running constantly without the insertion of wait
states out of the 128 Kbyte EPROM area or out

Block Diagram of the SYS68K/ISIO-2

of the DPR (independent from VMEbus
accesses). Four Dual Universal Serial Commu-
nication Controllers DUSCC 68562 are used to
interface to as many as eight serial channels.

To enable easy system design, all I/O signals are
routed to the P2 connector which results in eight
1/0 signals per channel being supported.

The ISIO-2 contains a VMEbus, IEEE 1014-com-
patible interface to communicate with host CPUs
via its 128 Kbyte DPR. The access address and
the address modifier code are jumper-selectable.
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A Bus Interrupter Module (BIM 68153) is installed
on the board to support fully asynchronous
operation with the four different software-
programmable interrupt request channels.

The firmware of the ISIO-2 handles all activities
to/from the serial /0 channels including code
conversion, search and copy functions.

Features of the SYS68K/ISIO-2

® 68010 CPU for local control (10 MHz)

® Dual-ported 128 Kbyte zero wait state RAM
between the VMEbus and the local CPU

® FEight serial I/O channels built with four 68562
DUSCC chips. Independent software-pro-
grammable baud rate for each channel from
50 to 38400 baud

® All serial /O channels independently configu-
rable to either RS232 or RS422

® All I/O signals available on P2 connector

® Four 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 all board functions

® VMEbus IEEE 1014-compatible
(A24 : D8, D16)

® |ocal watchdog timer controlling correct func-
tions of on-board hard- and software

® Status and control LEDs for monitoring of
local activities

® High level handling firmware for communica-
tion, self-test and control

interface

1. The Hardware Functions

The local CPU interprets the commands and
initialization parameters within the 128 Kbyte
DPR. Constant runtimes are guaranteed through
the special hardware logic providing zero wait
state operation from the DPR, independent from
the accesses between the VMEbus and the
DPR.

The ISIO-2 contains self-test functions as well as
a hardware watchdog timer which monitors the
activities of the 10 MHz 68010 CPU. User
supplied programs can be loaded into the DPR
and executed by the local CPU to adapt and
extend board functionality.

A time scheduler and a prioritization mechanism
are installed in the firmware to adapt the [SIO-2
to a wide variety of applications such as terminal
controller, print spooler, etc.

The local CPU controls all eight serial 1/O
channels via local interrupts and communicates
with the host CPU via the DPR or via interrupt
requests to the VMEbus generated by a Bus
Interrupter Module.

The I/O signals to be supported through the
DUSCC chips are jumper-selectable which
allows each channel to be adapted individually to
suit the application need. .

1.1 The Local 68010 CPU

A 10 MHz 68010 CPU is installed on the 1SI0-2
to control the data traffic between the serial /O
channels and the VMEbus host CPU(s).

Two EPROMs with a maximum capacity of
128 Kbyte are installed on the ISIO-2 to contain
the handling firmware. Constant zero wait state
operation from the EPROM guarantees
maximum CPU throughput and a fixed program
runtime. S ’
The 128 Kbyte of 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, installed in the Parallel Inter-
face/Timer device (68230-Pl/T), is used to
interrupt the CPU for task scheduling, command
interpretation and execution.

The CPU and all I/O devices can be reset via the
SYSRESET" signal of the VMEbus or by access-
ing a dedicated location within the DPR reserved
for this function.

1.2 The Serial 1/O Interfaces

The ISIO-2 contains four Dual Universal Serial

Communication Controllers (DUSCC 68562).

Each DUSCC chip - provides the following

features:

® Dual full duplex synchronous/asynchronous
receiver and transmitter '

® Multi-protocol operation consisting of:
BOP*: HDLC/ADCCP, SDLC, SDLC Loop
COP*: BISYNC, DDCMP, X.21 '
ASYNC: 5 to 8 bit plus optional parity

® 4 character receiver and transmitter FIFOs

* Note: Standard firmware supports asynchron-
ous and chip level synchronous com-
munication only.
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Programmable baud rate for each receiver
and transmitter

— 50 to 38400 baud (asynchronous)

— Digital phase locked loop

— User-programmable counter/timer
Programmable channel modes

— full/half duplex

— auto echo

— local loopback

Modem control signals for each channel RTS,
CTS, DCD

CTS and DCD programmable auto enables
for receiver (RX) and transmitter (TX)
Programmable interrupt on change of CTS or
DCD

A set of eight I/O signals is supported on each
channel providing maximum flexibility.

The ISIO-2 board offers two different interface
types for each channel. The board is equipped
by default with RS232 driver and receiver circuits
supporting seven /O signals as listed in para-
graph 1.2.1.

Each of the eight channels can be reconfigured
to meet the RS422 standard. Both of the driver
and receiver circuits reside on the sockets and
can easily be removed or exchanged. All combi-
nations of RS232 or RS422 interfaces are
possible dependent on application needs.
Resistors networks can be installed in the
RS422 mode do adapt the various cable length.
A detailed description of the RS422 interface is
shown in paragraph 1.2.2.

1.2.1 The RS232 Interface
All RS232-compatible driver and receiver circui-
tries are installed on the ISIO-2.
The 1/O signal assignment on the P2 connector is
organized in eight groups of eight signals. An
example is shown in the following table:

Signal | Input |Output|P2-Pin SSSJ Description
Connector

DCD X cl 1 Data Carrier Detect
RXD X c2 2 Receive Data

TXD X c3 3 Transmit Data

DTR X c4 4 Data Terminal Ready
GND a4 5 Signal GND

DSR X X al 6 Data Set Ready
RTS X a2 7 Requestto Send
CTs a3 8 Clear to Send

- - - 9 Not Connected

1.2.2 The RS422 Interface
By default the RS232 driver and receiver circuits

are installed on the ISIO-2 board. Each of the 8

I/O channels can be reconfigured to the RS422
Standard by using the other supplied interface
chips.
All RS422 signals can be adapted to various
cable length termination requirements
socketed resistors and capacitors.

The /O signal assignments to the P2 connector
is organized in eight groups of four signals. An
example is shown in the following table:

via

9-Pin

Signal Input | Output [ P2-Pin D-sub Description

Connector
TXD-A X at 6 Transmit
TXD-B X ct 1 Data
RTS-A X a2 7 Request to
RTS-B X c2 2 send
CTS-A X a3 8 Clearto
CTS-B X c3 3 send
RXD-A X a4 5 Receive
RXD-B X c4 4 Data
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1.3 The PI/T 68230

A 68230 Parallel Interface and Timer chip is
installed on the ISIO-2 to control and display the
status of all on-board activities. The PI/T is also
used to issue and monitor the interrupt request
lines to the Bus Interrupter Module (BIM), 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 ac-
tivate the SYSFAIL* signal to the VMEbus if an
on-board 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 the on-board handling firmware and the
scheduler for the macro commands.

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

It the on-board CPU does not work properly, or if
the hardware does not work correctly, the timer
will not be retriggered, and the SYSFAIL* signal
of the VMEbus will be activated. The host CPU
can then initiate a software controlled RESET for
the ISIO-2, or start other maintenance activities.

1.4 The Dual Ported RAM

128 Kbyte of Dual Ported Static RAM with
45 nsec access time is installed on the ISIO-2 to
service all applications requiring fast operations.
The local 68010 CPU runs without the insertion
of wait states out of the DPR because the CPU
clock synchronized arbitration logic and a fully
buffered and latched VMEbus interface is
installed on the ISIO-2. A VMEbus cycle is
serviced and completed between two CPU
access cycles. 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 and temporary buffers.
This partition is used from the VMEbus side for
programming the BIM and initiating an interrupt,
which will be handled by the on-board CPU, or
for driving a local reset.

The access address and the address modifier
code(s) are jumper-selectable in 128 Kbyte
increments within the standard address range
(A24 : D8, D16).

‘1.5 The VMEbus Interface

A full VMEbus |EEE 1014-compatible interface is
installed on the ISIO-2 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 envi-
ronments. During power-up and after a reset has
been executed from the local CPU, the ISIO-2
drives the VMEbus signal SYSFAIL* 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
128 Kbyte 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,
signaling the on-board processor that a com-
mand has been given, or that an exception has
to be taken.

1.6 The Bus Interrupter Module

To allow fully asynchronous operation, the I1SIO-2
contains a Bus Interrupter Module — BIM 68153 —
providing 4 individually programmable interrupt
channels. Each channel is able to force an inter-
rupt request to the VMEbus. For each channel,
the IRQ level (1 to 7) as well as the interrupt vec-
tor is fully software-programmable.

The local CPU asserts a request to the BIM and
the host CPU may program the interrupt vector
and level at its discretion. This allows dynamic
change of the interrupt level and vector in
multi-processor environments.
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Memory Layout of the Dual Ported RAM

Offset to Base Address Description

$000000-$0007FF
$000800-$000FFF
$001000-$0017FF
$001800-$001FFF
$002000-$007FFF

$008000-$0080FF
$008100-$01FFFF

BIM providing 4 programmable interrupt levels and vectors on VME.
Status register, read only.

Local interrupt, reading this address generates a local interrupt.
Local reset, reading this address generates a local reset.

This part of the dual ported RAM is used by the local firmware

and must not be modified from the VMEbus.

16 command channels to program the 8 input and 8 output channels.
16 data arrays for the 1/0O channels.

2. The Firmware

The SYS68K/ISIO-2 intelligent serial 1/0O board
operates under the control of the local handling
firmware which is supplied — as standard — with
the board free of charge. This EPROM resident
firmware package executes the commands which
are placed in the dual ported RAM and returns
control and error messages. All commands are
executed under the supervision of a local Real
Time Kernel which coordinates the eight input
and eight output tasks.

Each of the 16 command blocks are used to
pass commands and parameters to the corre-
sponding channel. When the command is ex-
ecuted an interrupt can be generated. The return
value containing end codes and parameters is
placed in the command block.

The handling firmware is devided into different
modules which are:

Initialization commands

Input commands

Output commands

Copy commands

Special commands

|

The source code for the firmware is available for
adapation to specific application needs.

3. The Optional Front Panel

A front panel consisting of eight 9-pin D-sub
connectors is optionally available to allow direct
connection to the eight serial I/O channels of the
ISIO-2 board.

The pin-out for each of the eight D-sub connec-
tors is configurable on the I1SIO-2 board.
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The following figure shows the ISIO-1FP and the
interconnection to the ISIO-2 board in detail.
Each of the seven 1/O signals is connected to a
jumperfield on the ISIO-1FP board to allow
adaptation of the I/O signals to the various
applications.

In addition, there is a half-height back panel for
the TARGET 32 chassis available which provides
eight 9-pin D-sub connectors routed to the back
of the TARGET 32.

SYS68K/ISIO-1FP
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Specifications

Local CPU

68010 with 10 MHz clock frequency

EPROM

128 Kbyte maximum capacity
Zero wait state operation

Dual Ported RAM

128 Kbyte capacity using static RAMs
Zero wait state operation from local CPU
330 nsec best case VMEbus access time
430 nsec average VMEbus access time
560 nsec worst case VMEbus access time

Serial I/O interfaces

eight channels

seven /O signals per channel (RS232-compatible) or
eight I/0 signals per channel (RS422-compatible)

All /O signals available on P2 connector

Serial I/0O controller

68562 DUSCC providing

Software-programmable baud rate (50 to 38400 Baud)
HDLC and SDLC protocols*

Automatic hardware handshake programmable

VMEDbus interface

A24:D8, D16 mode

Four IQRs with software-programmable level (1 to 7) and vector
Access address jumper-selectable in 128 Kbyte increments
SYSFAIL* supported

Firmware

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

Power requirements

+ 5V :54 A (max)
+12V:0.6 A (max)
—-12V:0.6 A (max)

Operating temperature
with forced air cooling
Storage temperature
Relative humidity

0to50°C

-50t0+85°C
5 to 90 % (non-condensing)

Board dimensions

234 mmx 160 mm : 9.2x6.3in

* Not supported in standard firmware

Ordering Information

SYS68K/ISIO-2
Part No. 310031

Eight channel intelligent serial I/O controller board (RS232- or
RS422-configurable). Documentation and firmware included.

SYS68K/ISIO-1FP
Part No. 310034

Front panel for the ISIO-2 board providing eight 9-pin D-sub
connectors.

SYS68K/ISIO-2/UM
Part No. 800110

User’'s manual for the 1SIO-2.

SYS68K/ISIO-28C
Part No. 310033

Source code of the local handling firmware.
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System 68000 VME
SYS68K/ICC-1

Intelligent Communications
Controller
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SYS68K/ICC-1

General Description

The SYS68K/ICC-1 is a 68020 based intelligent
serial communications controller for the VMEbus,
providing up to six high speed serial /0 channels
supporting protocols such as X.25. The board
fully incorporates FORCE COMPUTERS’ EAGLE
module concept, which ensures high perform-
ance and flexible I/O. The SYS68K/ICC-1 is
offered with either one or two EAGLE-03
modules installed, each providing three high
speed serial I/O channels. The EAGLE 1/O sub-

Block Diagram of the SYS68K/ICC-1

system modules are connected to the base
board via the FORCE Local Expansion interface
(FLXi).

The base board provides a 68020 CPU for on-
board intelligence and performance. A 32-bit
DMA controller, two Message Broadcast chan-
nels and eight multi-processing mailboxes are
provided by the FORCE Gate Array FGA-002.
The base board is offered in two configurations:
one with 2 Mbyte of shared SRAM and one with
4 Mbyte of shared DRAM. The shared main
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memory area is accessible from the local CPU,
the DMA controller, the EAGLE modules and the
VMEbus. In addition fo the high speed serial /0
channels on the EAGLE modules, a front panel
serial 1/O port serves as a debugging port.
Further features include 32 Kbyte SRAM and a
Real Time Clock, both with on-board battery
back-up.

Each EAGLE-03 module offers three high speed
serial I/O channels built around a 68302 Inte-
grated Multi-Protocol Processor, an additional
512 Kbyte shared SRAM and 256 Kbyte of
FLASH EPROM.

With two EAGLE-03's installed, the ICC-1 pro-
vides a total of six high speed serial I/O channels
which can be configured for synchronous and/or
asynchronous communication. All six channels
are routed to the front panel of the board and can
be set up as RS232, RS449, RS422 or RS485
via socketed hybrid modules. Three of the six
channels are routed additionally to the VMEbus
P2 connector.

To allow concurrent high speed full-duplex
operation of all six channels, the board offers a
total of three CPUs (one 68020, and a 68000
within each of the 68302's) and fifteen inde-
pendent DMA controllers (one in the FGA-002,
and fourteen in the two 68302’s).

The SYS68K/ICC-1 is built in a unique Multi-level
Parallel Architecture, which fully supports the
implementation of complex protocols required in
applications such as X.25, ISDN etc. The archi-
tecture allows the execution of all layers of the
OSI communication model on different proces-
sors on one single slot VMEbus board, thus en-
abling multi-channel high speed serial transfers
and multiple layer protocol handling to be per-
formed locally on the Intelligent Communications
Controller.

The implementation of several independent
parallel data paths and the use of multiple DMA
controllers ensure that pure data movement
tasks can be split from protocol handling and
data processing tasks,

The firmware installed on the SYS68K/ICC-1 is
based on the VMEPROM Real Time Kernel/
Monitor and supports low-level debugging as well
as asynchronous communication via the serial
ports.

A software support package for the X.25 protocol
is optionally available.

Features of the SYS68K/ICC-1

e CPU

A 68020 with 25.0 MHz clock frequency is used
as the main CPU.

® Main memory

The main memory on the base board consists of
2 Mbyte of shared SRAM (battery back-up via
+5V STDBY line of the VMEbus), supporting zero
wait state operation of the CPU, or 4 Mbyte of
shared DRAM. The main memory is accessible
from the local CPU, the DMA controllers, the
VMEbus and the 68302 through the FLXi. The
start and end access addresses are software-
programmable in 4 Kbyte increments via the
FGA-002. In addition, a write protection can be
enabled by software.

® DMA controller

A 32-bit high speed DMA controller for data
transfers to/from the shared RAM, to/from
VMEbus memory and to/from the EAGLE
modules off-loads the 68020 CPU from pure data
transfer tasks. The DMA controller is installed in
the FGA-002. It runs ‘entirely independently from
the local CPU and is able to perform data trans-
fers (e.g. across the VMEbus, without affecting
the CPU’s performance). C

® The FLXi

Two FORCE Local eXpansion interfaces (FLXi)

are placed on the base board to enable one or

two EAGLE modules to be installed. The FLXi
provides the following interfaces from the base
board to the EAGLE module:

— 32-bit data and address bus for standard
microprocessor and DMA access using 68020
compatible bus timing and dynamic bus siz-
ing. .

— Direct connection of the 64 VMEbus P2 user
I/O pins to one of the two EAGLE modules
(EAGLE interface 1).

The FLXi is a connector interface which allows
the installation of an EAGLE module. The inter-
face and the EAGLE modules are designed to
allow a complete SYS68K/ICC-1 solution to
occupy only one VMEbus slot. When installed,
the EAGLE module’s front panel becomes part of
the base board’s front panel.

The FLXi allows the EAGLE module to access
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the resources of the base board in addition to the
68020 on the base board being able to access
the resources on the EAGLE module.

® EAGLE-03

The SYS68K/ICC-1 is offered with either one or

two EAGLE-03 modules installed. Each

EAGLE-03 module offers:

— 68302 Integrated Multi-Protocol Processor,
combining

— a 68000 CPU core,

— a System Integration Block with an inde-
pendent DMA controller and a 1152 byte
dual-port on-chip RAM,

— a Communications Processor with a RISC -
main controller, three independent full-
duplex Serial Communications Controllers
and six serial DMA channels. The Com-
munications Processor supports various
protocols such as HDLC/SDLC, UART,
BISYNC, DDCMP, V.110.

— High speed serial I/O channels

Each EAGLE-03 module provides three serial

channels, each supporting high data transfer

rates in full duplex mode.

The signals of the ports are routed to the front

panel of the board. If the EAGLE module is in-

stalled on the EAGLE interface 1 connectors,

which provide a direct connection of the 64

VMEbus P2 user I/O pins, the three serial

channels are also available at the VMEbus P2

connector. The signals available at the 9-pin
micro D-sub front panel connectors are driven
through hybrid modules, which allow a chan-
nel by channel configuration, such as RS232,

RS449, RS422 or RS485, simply by exchang-

ing the hybrid. The signals available at the

Block Diagram of the EAGLE-03

VMEbus P2 connector are unbuffered at TTL
level to allow an application specific configu-
ration.

512 Kbyte shared buffer SRAM

The EAGLE module SRAM can be accessed
by the 68302 via a 16-bit data path and by the
68020 CPU and the DMA controller on the
base board via the FLXi 32-bit data path. This
architecture allows data transfers between the
base board and the EAGLE module’s shared
RAM with a rate of up to 10 Mbyte/sec. Local
transfers on the EAGLE module between the
68302 and the shared RAM can be performed
at up to 4 Mbyte/sec.

FLASH EPROM

The EAGLE module’s system EPROM area
consists of two FLASH EPROM devices which
are connected to the 68302 with a 16-bit data
path and provides a total capacity of
256 Kbyte. This area is intended for the instal-
lation of low level drivers and protocol soft-
ware for the 68302. The FLASH EPROM
technology permits an update of the software
without the need for exchanging EPROM
devices or removing the board from the
system. The parallel architecture of the
EAGLE-03 allows the 68302 to run out of its
FLASH EPROM area while the base board
accesses the module’s shared RAM. The
32-bit DMA controller on the base board, for
example, can transfer the next block of data
which is to be processed by the 68302 out of
the shared RAM on the base board into the
buffer RAM on the EAGLE-03, while the
68302 performs a high speed transmission
out of its on-chip dual-port RAM to the serial
ports.
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Another FLASH EPROM device contains the
initialization parameters for the I/O Controller
Chip (IOC-FC68165), which interfaces the
EAGLE-03 to the FLXi.

® Boot EPROM

The base board EPROM (up to 512 Kbyte)
resides in a 32-pin JEDEC-compatible socket
and performs local booting, initialization of the
1/O chips, configuration of the FGA-002 and load-
ing of the driver software.

® 32 Kbyte SRAM

32 Kbyte SRAM with on-board battery back-up is
installed on the base board of the ICC-1. This
supports data storage during power-down
phases for at least one year. Back-up can also
be provided via the +5V STDBY line of the
VMEbus.

® Real Time Clock

A software-programmable Real Time Clock
(RTC-72423) with on-board battery back-up or
back-up via +5V STDBY line of the VMEbus is
also installed. Battery back-up ensures continued
operation of the RTC for at least one year after
power-down.

® Timers

A total of four independent timers is available for
the user. Each timer can be used to force an
interrupt to the 68020 CPU on a software-
programmable IRQ-level (1 to 7).

Three 16-bit timers are located within the 85C36
Counter/Timer and Parallel 1/0 device (CIO), two
of which can be linked to become one 32-bit
timer. One 8-bit timer, installed in the gate array
FGA-002, provides sixteen software-program-
mable source clocks and can be used as a
watchdog timer.

® FORCE Message Broadcast (FMB) - two
channels
The FORCE Message Broadcast (FMB) is a fast
and effective mechanism to communicate with
and synchronize up to 20 CPU boards in a
VMEDbus system in only one VMEbus write cycle.
It offers a unique support feature for building
multi-processing systems based on the VMEbus.
Alll FORCE VME/PLUS boards, including the
SYS68K/ICC-1, provide two fully independent

message broadcast channels which are
implemented within the FGA-002. Channel 0
stores 8-bit messages in an eight-stage deep
FIFO, channel 1 stores one 8-bit message and
can therefore be used for high priority messages.

® FEight Multi-Processor Mailboxes

The SYS68K/ICC-1 includes eight multi-proces-
sor mailboxes. Each of these allows an interrupt
to be generated to the local 68020 microproces-
sor. The interrupt level of each multi-processor
mailbox is software-programmable and an indi-
vidual interrupt vector for each mailbox may be
passed to the microprocessor.

This function allows the triggering of an interrupt
on the SYS68K/ICC-1 from multiple masters on
the VMEbus. The mailboxes are accessed via
RMW access, thus allowing multiple masters on
the VMEbus to share the same mailbox channel.

® Full 32-bit VMEbus master/slave interface
The VMEbus interface on the SYS68K/ICC-1
allows the board to act as both master and slave
for data transfers across the VMEbus.

The following data transfer types are supported:
— A32, A24, A16:D8, D16, D32 — Master

— A32, A24:D8, D16, D32 — Slave

— UAT, RMW, ADO

The VMEbus interface also provides all the
features of a slot 1 VMEbus card, which allows
the board to be used in a VMEbus system with-
out any additional System Controller or host CPU
board:
— Four Level VMEbus Arbiter
A four level arbiter with round robin and
prioritized round robin arbitration modes
allows the SYS68K/ICC-1 to act as the
system controller in a multi-master VMEbus
system.
— VMEbus Requester

The following bus release modes are

supported:
RWD = Release When Done
ROR = Release On Request
RBCLR= Release On Bus Clear

ROACF= Release on ACFAIL*

Each of the listed modes is software-program-
mable through the FGA-002 gate array. The

358



SYS68K/ICC-1

bus request level of the SYS68K/ICC-1 is
jumper-selectable (BR0-3%).

VMEbus interrupt handler (IH 1-7)

The FGA-002 gate array installed on the
SYS68K/ICC-1 handles all local and VMEbus
interrupts. The gate array can be programmed
by the user to prioritize interrupts from any
source and then to interrupt the 68020
microprocessor on any interrupt level (1 to 7).
The gate array supplies the vector, or initiates
an interrupt vector fetch from the I/O device or
from the VMEbus, depending on the program-
med configuration of the FGA-002. This
process is fully under the control of the
application.

VMEbus interrupter (IR 1-7)

The SYS68K/ICC-1 supports the interrupter
function for all seven VMEbus interrupt levels.
Separate interrupt channels with unique
interrupt vectors are assigned to the seven
VMEbus IRQs. The interrupt vectors are
software-programmable.

IACK Daisy Chain Driver

Support for ACFAIL*, SYSFAIL* and
SYSRESET*

SYSCLK driver

Bus time-out counters for local and VMEbus
access (15 psec)

Further Details

The SYS68K/ICC-1 will become available by the
end of Q1/1991. For further information on the
features of the SYS68K/ICC-1 and software
support, please contact your nearest FORCE
sales office.
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TARGET 32

General Description

The SYS68K/TARGET 32 chassis provides the
basis for a series of full 32-bit target and devel-
opment environments based on the VMEbus.
The systems may be used standalone or in a 19"
rack. The system contains a 20 slot full-height
motherboard (J1 and J2), a 500 W power supply.
Mass media module options for Winchester
disks, streaming tape units and floppy disks are
available. Reliability is enhanced as all the mod-
ules in the system plug directly into the mother-
board and avoid the need for additional cabling.

Features of the TARGET 32
® 19", 7 U chassis
® 20 slot J1-J2 VMEbus motherboard
— Automatic daisy-chain configuration
— Connectors for direct connection of power
supply
Fully integrated 500 W power supply
Cooling system with four fans
Retractable handles and fold-down front
panels
® Dimensions:
— length x width x height
— 440 x 450 x 311* mm
(17.3 x 17.7 x 12.2* in.)
(* 325 mm [12.8 in.] with feet)

1. The Motherboard

The 20 slot, full-height motherboard provides two
connectors, J1 and J2, for each slot and has
been designed according to the VMEbus specifi-
cation |IEEE 1014. Automatic active daisy-chain
switches are implemented on the motherboard to
simplify the installation and removal of boards
within the system. All daisy-chain signals of the
VMEbus specification are supported by this new
feature, which means that no jumper settings are
necessary. This is useful when system configura-
tions are being changed.

The motherboard allows the specially designed
power supply to be directly connected without the
need for a cable harness. Power for all the differ-
ent modules in the system is distributed via the
motherboard. The J2 connectors of the mother-
board are easily accessible to the user on the
reverse side of the motherboard and are installed
with 96-pin male connectors to ease the instal-
lation of cables for the distribution of user-
defined signals.

2. The Chassis

The TARGET 32 is of a 19", 7 U metal chassis. It
can be used both as a desktop system or in a
19" rack. The cooling requirements of the system

“are provided for by four fans mounted in the floor
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of the chassis, below the installed boards.
Retractable handles are provided to ease the
transportation of the system. To protect the
VME boards installed in the system, the chassis
can be closed using removable panels.

3. The Power Supply
The installed power supply is a 500 W primary
switched unit.

Specification of the Power Supply:
@ 110/220 V 50-60 Hz input voltage
@ 700 W input and 500 W output power

- + 5V* 80A
- +12V* 8A (8 Apeak)
- —12V* 5A (6 A peak)

© Operating temperature 0 to + 50 °C

® Supports ACFAIL*, SYSRESET*,
DOWN*

® Separate cooling system with own fan

© Safety class: VDE 0806 — RFIl: VDE 0871
Class B

SHUT-

4. The Magnetic Media Module

Magnetic media can be installed in the chassis
using the SYS68K/TMMOD-32 magnetic media
module. The TMMOD-32 is a flexible frame
which can hold either one full-height or two half-
height drives. The module plugs directly into the
motherboard in the TARGET 32 chassis and oc-
cupies five double-height VMEbus slots. The
TMMOD-32 module can be supplied either with
or without drives.

5. Configurations

Standard system configurations are available.
These systems are supplied fully configured and
tested, and include power supply, VMEbus
board(s), magnetic media and cabling for the I1/O
interfaces. Operating systems installed are either
PDOS, UNIX, or OS-9.

Standard configurations use 90 or 175 Mbyte
hard disk, 1 Mbyte floppy disk and, in case of
UNIX systems, a 125 Mbyte streaming tape unit.

*

Maximum combined output power is 500 W.
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Ordering Information

SYS68K/TARGET 32
Part No. 610500

TARGET 32 chassis with power supply, cooling fans and
motherboard. Documentation included.

SYS68K/IOBP-1
Part No. 700043

Internal panel to facilitate connection of disk devices to mass media
modules.

Part No. 700048

SYS68K/RGBBP Back panel for AGC-1/AGC-2/AGC-3 with RGB connectors on rear
Part No. 700046 of TARGET 32 chassis.

SYS68K/SIOBP Back panel for 8 serial I/O interfaces on rear of TARGET 32 chassis.
Part No. 700047

SYS68K/64BP Back panel for direct connection of VMEbus P2 to rear of TARGET 32

chassis.

SYS68K/TMMOD-32
Part No. 610501

Magnetic media module without disk drives. Documentation included.

SYS68K/TMM-FLOP
Part No. 700515

Magnetic media module with 1 Mbyte floppy (SA 460). Documentation
included.

SYS68K/TMM-STR
Part No. 700514

Magnetic media module with 1 Mbyte floppy (SA 460) and 120 Mbyte
streaming tape unit. Documentation included.

SYS68K/TMM-90
Part No. 700500

Magnetic media module with 90 Mbyte hard disk (SCSI),
1 Mbyte floppy (SA 460). Documentation included.

SYS68K/TMM-175
Part No. 700510

Magnetic media module with 175 Mbyte hard disk (SCSI).
Documentation included.

SYS68K/TMM-765
Part No. 700516

Magnetic media module with 765 Mbyte hard disk (SCSI).
Documentation included.
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General Description

The SYS68K/MOTH family conforms fully to the
mechanical requiments of the VMEbus
IEEE 1014 Specification. This family is a range
of 5, 9, 12 or 21 slot VMEbus (IEEE 1014)
motherboards containing standard DIN 41612C
96-pin connectors.

Two different backplane versions are defined in
the IEEE 1014 Standard Specification, the
J1 and J2 backplane. The J1 backplane offers
operations with 24 address and 16 data lines
which are primarily used for 16-bit processors.
The J2 backplane offers an extension to 32-bit
processors because by adding 8 address and 16
data lines to fully support 32-bit address and
data when used with the J1 backplane. J2 also
provides additional power driving capabilities for
16-bit environments.

A 5-slot backplane (SYS68K/MOTH-05B), a
12-slot backplane (SYS68K/MOTH-12B) and a
21-slot J2 backplane (SYS68K/MOTH-E21A) are
shown on the previous page.

1. Board Assembly

The SYS68K/MOTH motherboard is produced
with gold-plated fast-on connectors for power
connections.  Additionally, the motherboard
(J1 backplane) contains four connectors for the
VMEbus, IEEE 1014 bus exception signals:

— BERR*

.— ACFAIL*

— SYSFAIL* and

— SYSRESET* ‘

Each signal line is terminated according to the
VMEbus Specification with 330/470 Ohm resis-
tors to guarantee the logic high voltage of 2.94 V.
The J1 backplane contains 6 resistor networks
and the J2 backplane contains two resistor
networks for termination.

All IACK* and bus-grant daisy-chain signals on
the J1 backplane can be jumpered directly to the
next slot to establish the daisy-chain. All jumpers
for the daisy-chain are included.

2. Electrical Environment

Power is supplied to the backplanes (J1 and J2)
through gold-plated fast-on connectors.

A supply current of maximum 25 A per connector
may be drawn.

For a reduction of the contact resistance, the
motherboard contains more power connections

369

than required to satisfy the maximum allowed
value (approximately 7.2 A per slot at 20 °C
ambient). To connect the sense signals of the
power supply to the Motherboard, 2 sense
signals (+ 5 V SENSE and GND SENSE) are
installed in the middle of each backplane.

The SYS68K/MOTH family conforms fully to the
mechanical requirements of the VMEbus
IEEE 1014 Specification.

The following table lists the number of power
points for each supply voltage for each mother-
board.

No. No. of Connectors
Type of
+5V |GND

Slots| +5v | +12v | -12V STDBY
MOTH-05B J1 5 4 2 2 2 4
MOTH-09B J1 9 8 2 2 2 8
MOTH-12B J1 12 | 12 4 4 4 12
MOTH-21B J1 | 21 16 8 8 4 20
MOTH-EO5A | J2 5 4 - - - 4
MOTH-EO9A [ y2 | 9 | 8 | - | - - 8
MOTH-E12A | J2 | 12 | 12 | - | - - 12
MOTH-E21A | J2 | 21 16 - - - 20

3. Mechanical Environment

Each J1 backplane can be used together with
each J2 backplane. The J2 backplanes have wite
wrap type connector pins on the backside to in-
terconnect to a user-specific 1/0 module or to a
VMXbus or VSB backplane.

Both motherboard types regardless of slot count
can be mounted in a standard 19" rack.

Dimensions Length (mm) | Length (in)
JiJ2  5slot 100 39
J1J2  9slot 181 71
J1J2 12slot 242 95
J1J2 21 slot 425 167
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Specifications

Backplane wiring

Utilizes all specified signal and power supply lines of the VMEbus
Specification

Construction

All-connectors are supplied in press fit technique
J1 backplane 6 layers
J2 backplane 2 layers

Connectors

DIN 41612C female connector
Gold-plated fast-on connectors for power supply connection and
exception signals (4)

Daisy-chain

All daisy-chain signals can be jumpered from the rear of the
motherboard

Bus terminators

All specified signal lines have termination networks at both ends
of the motherboards (330 Ohm/470 Ohm)

Power requirements

5.5 W (typ) 5 V/1.1 A (typ) J1 backplane
5.5 W (typ) 5 V/0.34 A (typ) J2 backplane

Operating temperature
Storage temperature
Operating humidity
(non-condensing)

Oto+70°C
-25t0+90°C
51095 %

Ordering Information

SYS68K/MOTH-05B
Part No. 500005

5 slot J1 motherboard with daisy-chain jumpers.
Documentation included.

SYS68K/MOTH-09B
Part. No. 500011

9 slot J1 motherboard with daisy-chain jumpers.
Documentation included.

SYS68K/MOTH-12B
Part No. 500006

12 slot J1 motherboard with daisy-chain jumpers.
Documentation included.

SYS68K/MOTH-21B
Part No. 500007

21 slot J1 motherboard with daisy-chain jumpers.
Documentation included.

SYS68K/MOTH-E05A
Part No. 500008

5 slot J2 motherboard with daisy-chain jumpers.
Documentation included.

SYS68K/MOTH-E09A
Part No. 500012

9 slot J2 motherboard with daisy-chain jumpers.
Documentation included.

SYS68K/MOTH-E12A
Part No. 500009

12 slot J2 motherboard with daisy-chain jumpers.
Documentation included.

SYS68K/MOTH-E21A
Part No. 500010

21 slot J2 motherboard with daisy-chain jumpers.
Documentation included.

SYS68K/MOTH-B/UM
Part No. 800072

Hardware user’s manual for all backplanes.
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General Description

The SYS68K/PWR-09A and SYS68K/PWR-20
are high performance primary switching power
supplies. Both are designed especially for highly
integrated systems and include VMEbus com-
patible signals (SYSRESET* and ACFAIL*).
PWR-09A and PWR-20 can be powered from
110 V or 220 V AC at 50 to 60 Hz, and provide
outputs of + 5 V, + 12 V and — 12 V each with
their own control LEDs on the front panel.

The PWR-09A output is on two DIN 41612 con-
nectors mounted on the rear of the unit, allowing
easy installation into a system. A cable sub-
assembly is also provided for direct connection to
floppy/Winchester drives and a VMEbus mother-
board.

The PWR-20 output is on a single HIS
DIN 41612 connector mounted on the rear of the
unit. An inhibit switch signal is also supported on
PWR-20 for the control of the output voltages.
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Features of PWR-09A

® Output + 5V/36 A
+12V/ 6 A
-12V/ 2A
® 19" rack compatible

SYSRESET*, ACFAIL* VMEbus signal
compatible

Input 110 V/220 V at 50-60 Hz
Sense line for + 5V

Features of PWR-20
® Output + 5V/90 A
+12V/20 A
-12V/ 5A
® 19" rack compatible
® SYSRESET*, ACFAIL* VMEbus signal
compatible
® Input 110 V/220 V at 50-60 Hz
® Sense linesfor+5V, + 12V, CWD
® Inhibit Switch Signal
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Specifications PWR-09A

Input voltage 110/220 V AC +/— 10 % user-selectable via fuse
Input frequency 50 -60 Hz
Input current 220 VAC : 2.5 A (typ), 50 A (max) input peak

110 VAC : 5 A (typ), 50 A (max) input peak
Output voltage + 5V +12V —-12V
Output current 36A 6 A 2A
Efficiency >75%(5V)

Pard (periodic ripple)
(random noise)

50 mVPP (30 MHz bandwidth)
< 50 MVr.m.s (10 MHz bandwidth)

Dynamic behavior

For instantaneous load changes (dlo/dt = 0.5 A/usec) the transient
recovery time to settle within 1.5 % of output voltage:

2 msec for lo = 30 % — 80 % IA nominal

For transient voltage changes (overshoot) which could exceed the
regulation limits:

200 mV for IA nom. = 30 % — 80 % or 80 % — 30 %

Regulation

for +/— 10 % main input variations + 5 V stat +/— 1 %

Turn-on delay time

< 800 msec to reach load specification at 25 °C

Turn-off decay time

> 10 msec at nom. load and nom. mains

Output protection

Full overload protection of all outputs short approx. 9,66 x IA nom.
OVP (5 V) approx. 1.3 x UA nom.

Operating temperature

0 to + 50 "C with free convection or forced cooling (3 m/sec)

Storage temperature -25t0+85°C

Relative humidity 10 to 90 % (non-condensing)

Safety Class Conforms to Class | VDE 0804

RFI VDE 0871 class B

Connectors Two H 15 DIN 41612

Dimensions Full metal cassette
6 U/12TE, depth 210 mm/8.26 inch
266.4 mm/60.96 mm

Weight 3.0 kg
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Specifications PWR-20

Input voltage 110 V AC +/— 20 % user-selectable

220 V AC + 20 %,— 10 % user-selectable
Input frequency 50-60 Hz
Input current 220VAC: 8A(typ) 100 A (max) input peak

110 VAC:16 A(typ) 100 A (max) input peak
Output voltage + 5V +12V -12V
Output current 90 A 20A 5A
Efficiency >75%(5V)

Pard (periodic ripple)
(random noise)

< 50 mVPP (30 MHz bandwidth)
< 30 mVr.m.s (10 MHz bandwidth)

Dynamic behavior

For instantaneous load changes (dlo/dt = 0.5 A/vs) the transient
recovery time to settle within 1.5 % of output voltage:

2 msec for lo = 30 % — 80 % IA nominal

For transient voltage changes (overshoot) which could exceed the
regulation limits:

200 mV for |A nom. = 30 % — 80 % or 80 % — 30 %

Regulation

for +/— 10 % main input variations + 5 V stat +/— 1 %

Turn-on delay time

< 800 msec to reach load specification at 25 °C

Turn-off decay time

> 10 msec at nom. load and nom. mains

Output protection Full overload protection of all outputs short approx. 9,66 x IA nom.
OVP (5V) approx. 1.3 x UA nom.

Operating temperature With free convection or forced cooling (3 m/sec) 0 to + 50 °C

Storage temperature —-25t0+85°C

Relative humidity 10 to 90 % (non-condensing)

Safety class Conforms to class | VDE 0804

RFI VDE 0871 class B

Connectors One H 15 DIN 41612 and two cupreous flanges

Dimensions Full metal cassette
3 U/B4TE,depth 200 mm/7.86 inch

Weight 10.5kg

375



SYS68K/PWR-09A/20

Ordering Information PWR-09A

SYS68K/PWR-09A
Part No. 700008

Power supply PWR-09A. Documentation included.

SYS68K/PWR-09A/CA
Part No. 700018

Cable assembly for the PWR-09A.

SYS68K/PWR-09A/UM
Part No. 800060

User’'s manual for SYS68K/PWR-09A.

Ordering Information PWR-20

SYS68K/PWR-20
Part No. 700009

Power supply PWR-20. Documentation included.

SYS68K/PWR-20/CA
Part No. 700030

Cable assembly for the PWR-20.

SYS68K/PWR-20/UM
Part No. 800070

User’'s manual for SYS68K/PWR-20.
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System 68000 VME
SYS68K/MSM

Mass Storage Module

SCSI Winchester and Floppy
Drive

Module in VMEbus Card
Format
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General Description

The MSM-42 and MSM-84 Mass Storage Module
product provides a hard disk and floppy disk
combination to support mass storage require-
ments in VMEbus systems. Both MSM-42 and
MSM-84 occupy only two VMEbus slots, making
available more system slots for additional
VMEbus boards.

The MSM-42 utilizes industry-standard 3 1/2" disk
drives providing 42 Mbyte (formatted) of
nonremovable (Winchester) disk space and
720 Kbyte (formatted) of removable (floppy) disk
storage in a compact, low power VMEbus board
format. The MSM-84 provides an 84 Mbyte and
720 Kbyte configuration. The MSM-42 and
MSM-84 are designed for complete compatibility
with FORCE COMPUTERS’' CPU-23, CPU-26,
CPU-37 and CPU-30 single board computers,
and ISCSI-1 Intelligent SCSI Controller board.
Both the MSM-42 and MSM-84 will work also
with any other VMEbus products which support
the SCSI and SA-460 interface specifications.

Mass Storage Module installed in Card Cage

MSM-42 and MSM-84 Features
® High-capacity, high-speed 3 12" Winchester
disk drive
— 42 Mbyte (MSM-42) or 84 Mbyte
(MSM-84) formatted configurations
— 19 msec average access time
— Industry standard Small Computer
Systems Interface (SCSI)
— 2.0 Mbyte/sec asynchronous, 4.0 Mbyte
synchronous data transfers
® 720 Kbyte 3 1/2" floppy disk drive
— SA 460 interface
— 250 Kbyte/sec transfer rate
® Up to 7 Mass Storage Modules can be
cascaded to increase storage capacity
® Requires only two (2= VMEbus slots 6U high
form factor)
— End slot compatible
® Easy insertion and removal for protecting data
in secure environments
® Power drawn directly
connector
® Pin-compatible with FORCE COMPUTERS
CPU-23, CPU-26, CPU-37, CPU-30 and
ISCSI-1
— Simple connection to host board through
flat-ribbon cables (included)
— Front panel LEDs for activity indicators

from VMEbus P1
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Specifications

Function MSM-42 MSM-84
Capacity

Winchester (formatted) 42 Mbyte 84 Mbyte

Floppy (formatted) 720 Kbyte 720 Kbyte
Transfer Rate

Winchester (Async/Sync) 2/4 Mbyte/sec 2/4 Mbyte/sec

Floppy 250 Kbyte/sec 250 Kbyte/sec
Interface

Winchester SCSI SCSI

Floppy SA460 SA460
Power (Typ/Max)

+12VDC 0.8/1.6 Amps 0.8/1.6 Amps

+ 5VDC 0.6 Amps 0.6 Amps
Operating temperature +10C-46C +10C-46C
Relative humidity +10%—-80% +10%—80 %
Connectors VMEbus P1 and P2 VMEbus P1 and P2
Dimensidn

Millimeters 233.35 x 160 x 40.64 233.35 x 160 x 40.64

Inches 9.18%x6.3x1.6 9.18x6.3x 1.6

Ordering Information

SYS88K/MSM-42
Part No. 510020

Mass Storage Module card with 42 Mbyte Winchester and 720 Kbyte
floppy in VMEbus card format, including cables as well as user and
OEM manuals.

SYS88K/MSM-84

Part No. 510021

Mass Storage Module card with 84 Mbyte Winchester and 720 Kbyte
floppy in VMEbus card format, including cables as well as user and
OEM manuals.
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System 88000 VME
SYS88K/TSM

Tape Storage Module

SCSI Streaming Tape Drive
and Winchester Hard Disk
Drive Module in VMEbus
card format
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General Description

The TSM-168 Tape Storage Module product
provides a hard disk and tape drive combination
to support mass storage requirements in
VMEbus systems. The TSM-168 occupies only
three VMEbus slots, making available more
system slots for additional VMEbus boards.

The TSM-168 utilizes industry-standard 3 12"
devices providing 155 Mbyte of streaming tape
back-up and 168 Mbyte (formatted) of non-
removable (Winchester) disk space in a compact,
low power VMEbus board format. The TSM-168
is designed for complete compatibility with
FORCE COMPUTERS' CPU-30 and CPU-37
single board computers, and ISCSI-1 Intelligent
SCSI Controller board. The TSM-168 will work
also with any other VMEbus products which
support the SCSI interface specifications.

383

TSM-168 Features
® High-capacity, high-speed 3 12" Winchester
disk drive
— 168 Mbyte formatted
— 19 msec average access time
— SCSl interface
@ 3 12" streaming tape drive
— 155 Mbyte back-up in 23 minutes
90 inches/sec tape speed
12,800 bpi recording density
Uses compact, cassette-size tape units
— SCSil interface
® Industry standard Small Computer Systems
Interface (SCSI)
— 1.5 Mbyte/sec asynchronous, 4.0 Mbyte
synchronous data transfers
® Up to 3 Tape Storage Modules can be
cascaded to increase storage capacity
— TSM-168 can operate on same SCSI inter-
face as FORCE’S MSM-42 and MSM-84
® Requires only three (8) VMEbus. slots (6U
high form factor)
® Power drawn directly from VMEbus P1 con-
nectors
® Easy insertion and removal for protecting data
in secure environmentsecure environments
©® Pin-compatible with FORCE COMPUTERS
CPU-30, CPU-37, and ISCSI-1
— Simple connection to host board through
flat-ribbon cable (included)
® Front panel LED activity indicators
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Specifications

TSM-168

Capacity

Winchester (formatted) 168 Mbyte

Tape drive 155 Mbyte
Interface

Winchester SCSI

Tape Drive SCSI
Power

+12VDC 2.0 Amps

+ 5VDC 2.5 Amps
Operating temperature +10to+46 °'C
Relative humidity 10t0 80 %
Connectors VMEbus P1 and P2

Ordering Information

SYS88K/TSM 168
Part No. 510092

Tape Storage Module card with 155 Mbyte Streaming Tape Drive and
168 Mbyte Winchester hard disk drive in VMEbus card format,
including user and OEM manuals.
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Trademarks

UNIX is a trademark of AT&T Bell Laboratories

PDOS and VMEPROM are trademarks of Eyring
Research |nstitute, Inc.

0S-9 is a trademark of Microware System Corp.
LANCE is a trademark of Advanced Micro Devices Inc.
Ethernet is a trademark of Xerox Corp.

SUNOS is a trademark of Sun Microsystems Inc.

VAX and VMS are trademarks of Digital Equipment Corp.
VxWorks is a trademark of Wind River Systems
Informix is a trademark of Informix Software Inc.

pSOS, pHILE, pROBE, pRISM are trademarks of
Software Components Group, Inc.

VRTX32, IFX, MPV, and TNX are trademarks of Ready
Systems, Inc.

The information in this book has been carefully checked
and is believed to be accurate; however, no responsibility
is assumed for inaccuracies.

FORCE COMPUTERS accepts no liability for
consequential or incidental damages arising from the use
of its products. This disclaimer applies to all warranties
whether expressed, statutory or implied, including

implied warranties of merchantability or fitness for a
particular purpose. ’

FORCE COMPUTERS reserves the right to make
changes to any product without notice.

FORCE COMPUTERS does not assume any liability
arising out of the use of its products nor does it convey
any licenses through sale of its products. The software
described herein will be provided on an “as is” basis and
without warranty. FORCE COMPUTERS accepts no
liability for incidental or consequential damages arising
from use of the software. This disclaimer of warranty
extends to FORCE COMPUTERS' licensee, to licensee’s
transferees and to licensee's customers or users and is
in lieu of all warranties whether expressed, implied or
statutory, including implied warranties of merchantability
or fitness for a particular purpose.

FORCE COMPUTERS Standard Terms and Conditions
apply to all sales unless modified in writing and signed by
a corporate officer.

Product Liability in Life-Critical Environments and/or
as Critical Components

FORCE COMPUTERS disclaims any liability for damage
caused by FORCE COMPUTERS products which were
used in life critical environments and/or as critical
components without the express written approval by
FORCE COMPUTERS.

“Life-critical environments” covers all systems and
devices which are meant to support and/or sustain life
and whose failure to perform when used properly and in
accordance with the user’s instructions on their labels
can result in a significant injury to the user.

“Critical components” covers any component of a life
support device or system whose failure to perform can
be expected to cause the failure of the life support
system or device, or to negatively affect its safety or
effectiveness.
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Corporate Headquarters
FORCE COMPUTERS INC.
3165 Winchester Blvd.
Campbell, CA 95008-6557
UNITED STATES OF AMERICA

European Headquarters
FORCE COMPUTERS GmbH
Prof. Messerschmitt-Str. 1
8014 Neubiberg/Munchen
WEST GERMANY
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