Syst 68000 VME
SYS68K/CPU-5

16MHz CPU Board with
Floating Point Co-Processor
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General Description

The SYS68K/CPU-5 boards are high speed
computer boards built around the 68000/68010
CPU and the ultra fast Floating Point Co-Proces-
sor 68881.

Zero wait state operation is performed at 16.7
MHz CPU clock frequency by accessing the 128
Kbyte high speed static RAM.

The installed four channel DMA Controller is
capable of transferring data from memory to
memory or from the two serial interfaces to
memory.

One Parallel Interface and Timer Module offers a
software programmable timer as well as VMEbus
exception signal handling.

The implemented VMEbus interface is fully VME-
bus and IEEE P1014 compatible and includes a
one level arbiter.

The primary VMXbus interface completes the
board and offers optimized multiprocessing
support.

The block diagram shows the board structure of
the CPU-5in detail.

VMEbus Interface

VMXbus Interface

Block Diagram of CPU-5A
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SYS68K /CPU-5A Features
® 68000 CPU with 16.7MHz clock frequency.

@® 68881 Floating Point Co-Processor with
16.7MHz clock frequency.

® 68450 DMA Controller with 8MHz clock fre-
quency.

® 68561 Multi Protocol Communications Con-

trollers with two RS232 compatible interfaces.

® 68230 Parallel Interface and Timer Module
with 8MHz clock frequency.

@® 128 Kbytes of zero wait state static RAM.

® 4 EPROM sockets for system and/or user pro-
grams.

@ All on-board interrupt requests are software
programmable (level and vector).

Each VMEbus IRQ (1-7) can be enabled or dis-
abled via software through the PI/T.

Single level arbiter.
VMEbus interface (A24:D8,D16; A16:D8,D16).
VMXbus primary master interface (A24:D16).

Self-contained operating firmware that provi-
des debug, one line assembly/disassembly
and I/O control functions.

9 Status LED’s, RESET and ABORT function
switch.

@ High level real time operating systems avai-
lable.

Different Features of the
SYS68K/CPU-5V
® 68010 CPU with 12.5MHz clock frequency.

® 68881 Floating Point Co-Processor with
12.5MHz clock frequency.

The SRAM, EPROM, and the Floating Point Co-
Processor are communicating to the DMAC and
the CPU via their buffered bus.

1. 68000/68010 Central Processing Unit

The high performance 68010 CPU with its upgra-
ted 68000 instruction set and virtual memory
support offers a total of 16M Bytes of address-
able memory through its 24 address signals. The
fully asynchronous 16 bit data bus allows high
speed data transfer to/from the on-board, VME-
or VMXbus memory and /O areas.

The SYS68K/CPU-5A uses a 16.7MHz 68000
processor while the CPU-5V uses a 12.5MHz
68010 CPU. Both CPU-5 versions are running
constantly without any wait states out of the 128
KByte of static RAM. B}

Table 1 shows the global memory layout of the
CPU-5 board:

Table 1 CPU-5 Memory Layout

Address

000000
to
000007

000008
to
01FFFF

020000
to
XXXXXX

XXXXXX
to
EFFFFF

F00000
to
F7FFFF

F80000
to
F8FFFF

F90000

FF0000
to
FFFFFF

2. The Floating Point Co-Processor:

The 68881 Floating Point Co-Processor is a full
implementation of the |IEEE Standard P754 for
Floating Point Arithmetic (Draft 10.0).

A set of 8 general Floating Point Data Registers,
supporting full 80 bit extended precision are
available for arithmetic operations such as:

Add

Subtract
Multiply

Divide
Compare

Scale Exponent
Modulo
Conditional
branches
Absolute value




The FPCP supports the following date types:

Byte, Word and Long Integers

Simgle, Double and Extended Precision
Real Numbers

Packed BCD String Real Numbers

The SYS68K/CPU-5A is fitted with a 16.7MHz,
while CPU-5V uses a 12.5MHz FPCP.

3. The Static RAM

Zero wait state operation for the CPU and the
DMAC at 12.5 or 16.7MHz clock frequency is
provided by using the 16 static RAM’s.

128 Kbyte of SRAM with a maximum access time
of 55ns is provided on each CPU-5 board for pro-
gram and/or data storage.

4. The SYSTEM and the USER Area

The CPU-5 contains four sockets for JEDEC
compatible EPROM devices. Two 27128 devices
are used for the SYS68K/CPU-5 DEBUGGER
firmware (included in the shipment).

The following table lists the usable EPROM types
for each area:

2764 32 Kbyte

8Kx8
27128 16K x 8 64 Kbyte
27256 32Kx8 128 Kbyte
27512 64K x 8 256 Kbyte

The access time for both areas is jumper selecta-
ble in the range of 100-400ns to adapt different
EPROM access times.

5. 68450 Direct Memory Access Controller

A high-speed DMA Controller with 8MHz clock
frequency is used on the board to move data on
the local, VMX- and the VMEDbus. Its four chan-
nels can be used from the operating system and/
or shared with user programs.

The DMAC has a maximum data transfer speed
of 4 MBytes per second. Time critical programs
can thus be loaded into the local RAM via the
DMAC, which allows number cruncher applica-
tions without the time overhead through the
VME/VMXbus. This also results in a lower bus
load.

The 68450 is connected to the two serial inter-
face channels to optimise serial communication
(if required).

6. 68561 Multi-Protocol Communication
Controllers

The CPU-5 boards contains two serial interfaces
for communication to a terminal and/or printer/
host computer.

The MPCC offers different protocols to commu-
nicate via the RS232-compatible interface to a
user-supplied serial communication device.

Protocols:
® IBM binary synchronous (ASCIl or EBCDIC).

® Character oriented protocols (BSC, DDCMP,
X3.28, X.21, ECMA 16 etc.)

® Synchronous Bit oriented protocols (SDLC,
HDLC, ADCCP, X.25).

A software-programmable baud rate from 110 to
38400 baud and a local loop-back mode provide
maximum flexibility.

The 1/0 signal assignment of the 4 input and 4
output signal per channel to the 25 pin D-Sub-
connectors on the front panel is jumper select-
able.

The MPCC is able to force an interrupt with 3 dif-
ferent software programmable vectors to the
CPU.

7. The Local Control

The Parallel Interface and Timer Module (PI/T)
with its 8MHz clock frequency allows an optical
status display through six yellow status LEDs
mounted on the front panel.

Each interrupt request level from the VMEbus
can be enabled or disabled independent from
each other through the CPU (dynamically). The
VMEDbus signals ACFAIL and SYSFAIL are moni-
tored through the 3rd PI/T port.

The bus release functions described in the VME-
bus section are also software programmabile.

The PI/T includes a 24-bit programmable timer
with a 5 bit prescaler. This timer may be used for
measuring time delays or as a watchdog timer.

8. The Interrupt Structure

The CPU-5 contains two Bus Interrupter Modu-
les to provide a flexible interrupt structure for
multi-processor applications.

Each on-board interrupt request is software pro-
grammable to one of the IRQ levels of the CPU.
The vector is also free software programmable.
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The FPCP supports the following date types:

Byte, Word and Long Integers

Simgle, Double and Extended Precision
Real Numbers

Packed BCD String Real Numbers

The SYS68K/CPU-5A is fitted with a 16.7MHz,
while CPU-5V uses a 12.5MHz FPCP.

3. The Static RAM

Zero wait state operation for the CPU and the
DMAC at 12.5 or 16.7MHz clock frequency is
provided by using the 16 static RAM’s.

128 Kbyte of SRAM with a maximum access time
of 55ns is provided on each CPU-5 board for pro-
gram and/or data storage.

4. The SYSTEM and the USER Area

The CPU-5 contains four sockets for JEDEC
compatible EPROM devices. Two 27128 devices
are used for the SYS68K/CPU-5 DEBUGGER
firmware (included in the shipment).

The following table lists the usable EPROM types
for each area:

32 Kbyte

64 Kbyte
128 Kbyte
256 Kbyte

The access time for both areas is jumper selecta-
ble in the range of 100-400ns to adapt different
EPROM access times.

5. 68450 Direct Memory Access Controller

A high-speed DMA Controller with 8MHz clock
frequency is used on the board to move data on
the local, VMX- and the VMEbus. Its four chan-
nels can be used from the operating system and/
or shared with user programs.

The DMAC has a maximum data transfer speed
of 4 MBytes per second. Time critical programs
can thus be loaded into the local RAM via the
DMAC, which allows number cruncher applica-
tions without the time overhead through the
VME/VMXbus. This also results in a lower bus
load.

The 68450 is connected to the two serial inter-
face channels to optimise serial communication
(if required).

6. 68561 Multi-Protocol Communication
Controllers

The CPU-5 boards contains two serial interfaces
for communication to a terminal and/or printer/
host computer.

The MPCC offers different protocols to commu-
nicate via the RS232-compatible interface to a
user-supplied serial communication device.

Protocols:
@® IBM binary synchronous (ASCII or EBCDIC).

® Character oriented protocols (BSC, DDCMP,
X3.28, X.21, ECMA 16 etc.)

® Synchronous Bit oriented protocols (SDLC,
HDLC, ADCCP, X.25).

A software-programmable baud rate from 110 to
38400 baud and a local loop-back mode provide
maximum flexibility.

The 1/0 signal assignment of the 4 input and 4
output signal per channel to the 25 pin D-Sub-
connectors on the front panel is jumper select-
able.

The MPCC is able to force an interrupt with 3 dif-
ferent software programmable vectors to the
CPU.

7. The Local Control

The Parallel Interface and Timer Module (PI/T)
with its 8MHz clock frequency allows an optical
status display through six yellow status LEDs
mounted on the front panel.

Each interrupt request level from the VMEbus
can be enabled or disabled independent from
each other through the CPU (dynamically). The
VMEDbus signals ACFAIL and SYSFAIL are moni-
tored through the 3rd PI/T port.

The bus release functions described in the VME-
bus section are also software programmable.

The PI/T includes a 24-bit programmable timer
with a 5 bit prescaler. This timer may be used for
measuring time delays or as a watchdog timer.

8. The Interrupt Structure

The CPU-5 contains two Bus Interrupter Modu-
les to provide a flexible interrupt structure for
multi-processor applications.

Each on-board interrupt request is software pro-
grammable to one of the IRQ levels of the CPU.
The vector is also free software programmable.
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The following table lists all the on-board interrupt
sources:

Ente‘rmpf ,

ABORT
TIMER
Serial 1/0 1
Serial /0 2
DMAC
ACFAIL
SYSFAIL
IRQVMX

The VMXbus interrupt request is routed into the
on-board IRQ structure to offer maximum flexibi-
lity (software programmable level and vector).

The VMEbus interrupt requests can be dynami-
cally enabled or disabled to the CPU through the
PI/T device. This allows dynamic adaption for
high end multi-processor environments because
each of the IRQ’s (1-7) can be selected separa-
tely under run time of the CPU (no jumper set-
tings are required).

9. The VMXbus Interface

The CPU-5 board contains a primary VMXbus
interface with a jumper selectable access
address range in the whole address space of
16M bytes.

24 address lines and 16 data lines are supported
from the VMXbus interface. The early DTACK
option can be used to speed up the access cyc-
les.

10. The VMEbus Interface

The implemented interface supports 24 address,
16 data, 6 address modifiers and all the control
signals.

The transfer of 8 and 16 bit (A24: D8, D16) is
supported.

Software programmable bus release functions
allow flexible adjustment to the various applica-
tion dependent requirements.

ROR Release on Request
RBCLR Release on Bus Clear
RAT Release after Time-Out
RWD Release when Done

The single level arbiter included on the board
simplifies installation of the CPU-5 into a VME-
bus environment.

The Debug Firmware
Features of the FORCEbug

® Powerful Command Set including:
— Test facilities
— Debugging tools
— Up/down load utilities

Line assembler/disassembler fully supporting
all 68020 and 68010 opcodes and addressing
modes

Full support of floating point co-processor
Macro facility for FORCEbug commands
Recall of last input line using Control A
System timer with 10msec clock tics

General Description

FORCEbug is an EPROM resident debugging
package for the SYS68K/CPU-5. It features test
facilities, debugging tools, a powerful line as-
sembler/disassembler for the 68000/68010 as
well as for the 68881 co-processor and a macro
facility for use with all FORCEbug commands.
The test facilities allow the user to test and debug
hardware on the external bus as well as to prove
functionality of all onboard devices.

The debugging tools are well suited to down-load
programs from a host computer and debug them
on the board. Included is breakpoint setting,
single stepping, tracing, display and change of all
processor registers and memory contents.

With the macro facility, several FORCEbug com-
mands can be combined in one command name
and then executed together. It also allows para-
meter substitution for up to eight parameters.
FORCEbug takes approx. 32Kbytes of EPROM
space and resides in two 27128 EPROMs. Addi-
tionally, approx. 8Kbytes of read/write memory
are used by FORCEbug for vector and parameter
storage.

Command Summary
1. Block Commands:

BF

BM
BS

BT
BV

2. Memory Commands:

MD

MS




3. System Facilities:

Floating Point
Co-Processor

SRAM

EPROM
CONTROL
DMA Controller
Serial I/0

Interrupts

VMXbus
VMEbus

Firmware

Microprocessors

Power Requirements

Operating Temperature
Storage Temperature
Relative Humidity
Board Dimensions

Part No. 100501

Part No. 100502

Part No. 800078

SYS68K/CPU-5A

SYS68K/CPU-5V

SYS68K/CPU-5 UM

5. Macro Facility:

COMPUTERS



FORCE COMPUTERS INC.
727 University Ave.

Los Gatos, CA 95030
Phone (408) 354-3410

TIx 172465

Telefax (408) 3957718

FORCE COMPUTERS GmbH
DaimlerstraBe 9

D-8012 Ottobrunn

Telefon (0 89) 6 09 20 33
Telex 5 24 190 forc-d
Telefax (0 89) 6 09 77 93

FORCE COMPUTERS FRANCE
11, Rue Casteja

F-92100 Boulogne

Tel. (1) 46 20 37 37

TIx 206 304 forc-f

Telefax (1) 46 21 35 19
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Note:

FORCE COMPUTERS reserves
the right to make changes to the
product herein to improve
reliability, function or design.
FORCE COMPUTERS does not
assume any liability arising out of
the application or use of product
or circuit described herein,
neither does it convey any
license under its patent rights
nor the rights of others.

© Copyright 1985
Design FORCE COMPUTERS
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