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Preface

This manual provides board level information and detailed ASIC chip information
including register bit descriptions for the MVMEL172 Embedded Controller. The
information contained in this manual appliesto the following MVME172 modéls:

MVME172-303

MVME172-213

MVME172-313

MVME172-413

MVME172-513

MVME172-223

MVME172-323

MVME172-233

MVME172-333

MVME172-433

MVME172-243

MVME172-343

MVME172-253

MVME172-353

MVME172-453

MVME172-363
MVME172-373

MVME172-263

This manual isintended for anyone who wants to program these boards in order to design
OEM systems, supply additional capability to an existing compatible system, or work in a
lab environment for experimental purposes.

A basic knowledge of computers and digital logic is assumed.

To use this manual, you should be familiar with the publications listed in Related
Documentation below.

Manual Terminology

Throughout this manual, aconvention is used which precedes data and address parameters
by a character identifying the numeric format as follows:

$ dollar specifies a hexadecimal character
% percent specifies a binary number
& ampersand  specifies adecima number

For example, “12" is the decimal number twelve, and “$12” is the decimal number
eighteen.

Unless otherwise specified, all address references are in hexadecimal.

An asterisk (*) following the signal name for signals whichlare significant denotes that
the signal igrue or valid when the signal is low.

An asterisk (*) following the signal name for signals whichedlge significant denotes that
the actions initiated by that signal occur on high to low transition.



In this manual, assertion and negation are used to specify forcing asignal to a particular
state. In particular, assertion and assert refer to asignal that is active or true; negation and
negate indicate asignal that isinactive or false. These terms are used independently of the
voltage level (high or low) that they represent.

Data and address sizes are defined as follows:
0 A byteiseight bits, numbered 0 through 7, with bit O being the least significant.
o0 A wordis 16 bits, numbered 0 through 15, with bit 0 being the least significant.

o A longword is 32 bits, numbered 0 through 31, with bit 0 being the least
significant.

The terms control bit, status bit, true, and false are used extensively in this document. The
term control bit is used to describe abit in aregister that can be set and cleared under
software control. The term true is used to indicate that a bit isin the state that enables the
function it controls. Theterm falseisused to indicate that the bit isin the state that disables
thefunction it controls. In al tables, the terms 0 and 1 are used to describe the actual value
that should be written to the bit, or the value that it yields when read. Theterm status bit is
used to describe a bit in aregister that reflects a specific condition. The status bit can be
read by software to determine operationa or exception conditions.

Recent Updates

This edition of the MVME172 VME Embedded Controller Programmer’s Reference Guide
incorporates the following changes:

o The “MVMEL72 Version Register” section has an improved description of the
function of bit V6.

0 The “PROM Access Time Control Register” and “Flash Access Time Control
Register” have clarification relating to bus speeds and access times with the
MVME172's MC68060 processor.

o0 Inaccordance with recent MCG practice, the “Related Documentation” section
has been moved from the front of the document to a separate appendix.
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Board Description 1
and Memory Maps

Introduction

This manual provides programming information for the MVMEL172
Embedded Controller. Extensive programming informationisprovided for
the Application-Specific Integrated Circuit (ASIC) devices used on the
board. Reference information isincluded for the Large Scale Integration
(LSI) devices used on the board and sourcesfor additional information are
provided.

This chapter briefly describes the board level hardware features of the
MVME172 Embedded Controller. The chapter begins with a board level
overview and features list. Memory maps are next, and the chapter closes
with some general software considerations such as cache coherency,
interrupts, and bus errors.

All programmable registersin the MVMEL172 that residein ASICs are
covered in the chapters on those ASICs. Chapter 2 coversthe VMEchip2,
Chapter 3 coversthe M C2 chip, and Chapter 4 coversthe P2 chip. Chapter
5 covers the MCECC chip, used only on 200/300-Series MVME172.
Appendix A describes using interrupts. For those interested in
programmable register bit definitions and less interested in hardware
functionality, focus on Chapters 2, 3, 4, and 5. In some cases, however,
Chapter 1 gives related background information.

Overview

The MVMEL72 is based on the MC68060 or M C68LC060
microprocessor. The MVME172 is available in various versions with the
featureslisted in Table 1-1 on page 1-3. A “No VMEbus” option is also
available.

The I/O connection for the 200/300-Series MVME172 is provided through
four RJ-45 front panel connectors.
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Board Description and Memory Maps

The I/O connection for the 400/500-Series serial portsis provided by two
DB-25front panel I/0 connectors. Thel/O isconnected to the VM Ebus P2
connector. The main board is connected through a P2 transition board and
cables to transition boards. The Series 400/500 MV ME172 supports the
transition boards MVME712-12, MVME712-13, MVME712M,
MVMET712A, MVMET712AM, and MVMET712B (referred to in this
manual as MVME712x, unless separately specified). These transition
boards provide configuration headers, serial port drivers and industry
standard connectors for the 1/0 devices. The MVME712 series transition
boards were designed to support the MV ME167 boards, but can be used
on the MVME172 by following some specia precautions. (Refer to the
section on the Serial Communications Interface in the MVME172
installation and use manual furnished with your 400/500-Series
MVME172, for more information.)

The VMEbusinterfaceis provided by an ASIC called the VMEchip2. The
VM Echip2includestwo tick timers, awatchdog timer, programmable map
decoders for the master and slave interfaces, and a V MEbus to/from local
busDMA controller, aVMEbusto/from local busnon-DMA programmed
access interface, a VMEbus interrupter, a VMEbus system controller, a
VMEDbus interrupt handler, and aVV MEDbus requester.

Processor-to-VMEbustransferscanbe D8, D16, or D32. VMEchip2 DMA
transferstothe VMEDbus, however, canbeD16, D32, D16/BLT, D32/BLT,
or D64/MBLT.

The MC2 chip ASIC provides four tick timers, the interface to the LAN
chip, SCSI chip, serial port chip, BBRAM, the programmableinterface for
the DRAM and/or SRAM mezzanine board, and Flash write enable.

The IndustryPack Interface Controller (P2 chip) ASIC provides control
and status information, including DMA control, for up to four single size
IndustryPacks (1Ps) or up to two double size IPs that can be plugged into
the MVMEL172 main module.
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Overview

The MCECC chip Memory Controller ASIC on the 200/300-Series
MVME172 provides the programmabl e interface for the ECC-protected
16 MB DRAM mezzanine board.

Table 1-1. MVME172 Features Summary

Feature 200/300-Series 400/500-Series

Processor 60 MHz 32-bit MC68060 microprocessor, or 64 MHz 32-bit
MC68L C060 microprocessor

DRAM 4MB, 8 MB, or 16 MB of shared 4MB, 8 MB, or 16 MB of shared
DRAM with parity protection on a DRAM with no protection
mezzanine module, or up to 64 MB of
ECC-protected DRAM

SRAM 128 KB of SRAM with battery 512K B of SRAM with battery backup
backup

PROM/ Two JEDEC standard 32-pin DIP One JEDEC standard 32-pin

EPROM PROM sockets PLCC EPROM socket (EPROMs

Sockets may be shipped separately)

Flash One Intel 28FO16SA 2M x 8 Flash memory device (2MB Flash memory
total) with write protection (optional)

NVRAM and | 8K by 8 Non-Volatile RAM (NVRAM) and Time-of-Day (TOD) clock with

TOD battery backup

Timers Four 32-bit Tick Timers and Watchdog Timer (in the MC2 Chip ASIC) for
periodic interrupts
Two 32-bit Tick Timers and Watchdog Timer in the VMEchip2 ASIC) for
periodic interrupts

Software Eight software interrupts (for MVMEL72 versions that have the VMEchip2)

Interrupts

1/0 Four serial ports, both EIA-232-D R} | Two seria ports; one EIA-232-D

45 DCE, one EIA-232-D DCE/DTE or
EIA-530 DCE/DTE or EIA-42
DCE/DTE or EIA-485

Serial port controllers (Zilog Z85230)

Optional Small Computer Systems Interface (SCSI) bus interface with 32-bit
local bus burst Direct Memory Access (DMA) (NCR 53C710 controller)

Optional LAN Ethernet transceiver interface with 32-bit local bus DMA (Inter

82596CA controller)

http://www.mcg.mot.com/literature
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Table 1-1. MVME172 Features Summary

Feature 200/300-Series 400/500-Series

Two MVIP IndustryPack Four MVIP IndustryPack
interfaces with DMA interfaces with DMA

VMEbus VMEDbus system controller functions

interface VMEbus interface to local bus (A24/A32,

(boardsmay be

special ordered D8/D16/D32 (D8/D16/D32/D64 BLT) (BLT = Block Transfer)

without the Local busto VMEbus interface (A16/A24/A32, D8/D16/D32)

VMEbus VMEbus interrupter

interface) i
VMEbus interrupt handler
Global CSR for interprocessor communications
DMA for fast local memory - VMEbus transfers (A16/A24/A32, D16/D32
(D16/D32/D64 BLT)

Switches Two pushbutton switches (ABORT and RESET)

Light-Emitting | Four LEDs: FAIL, RUN, SCON, Eight LEDs: FAIL, STAT, RUN,

Diodes (LEDs) | FUSES (LAN power) SCON, LAN, FUSE (LAN power),

SCSlI, and VME

Requirements

These boards are designed to conform to the requirements of thefollowing
documents:

o VMEbus Specification (|EEE 1014-87)
0 EIA-232-D Serial Interface Specification, EIA

[}

SCSI Specification, ANSI

[}

IndustryPack Specification, GreenSpring

14
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Block Diagrams

Block Diagrams

Figure 1-2 on page 1-7 is ageneral block diagram of the 200/300-Series
MVME172. Figure 1-2 on page 1-7 isagenera block diagram of the
400/500-Series MVME172.

Functional Description

This section covers only afew specific features of the MVMEL72.

A complete functional description of the major blocks of the MVMEL72
Embedded Controller is provided in your MVME172 installation and use
manual .

No-VMEbus-Interface Option

The MVMEL72 can be operated as an embedded controller without the
VMEbus interface. For this option, the VM Echip2 and the VMEbus
buffers are not populated. Also, the bus grant daisy chain and the interrupt
acknowledge daisy chain have zero-ohm bypass resistors installed.

To support thisfeature, certain logic in the VM Echip2 has been duplicated
in the MC2 chip. Table 1-2 on page 1-8 defines the location of the
redundant logic. Thislogic isinhibited in the MC2 chip if the VMEchip2
is present. The enables for these functions are controlled by software and
MC2 chip hardware initialization.

Note that an MV ME172 ordered without the VMEbusinterfaceis shipped
with Flash memory blank (the factory uses the VMEbus to program the
Flash memory with debugger code). To use the 172Bug package,
MVME172Bug, in such models, be sure that the General Purpose
Readable Jumpers Header is configured for the EPROM memory map.
Refer to Chapters 3 and 4 of your MVME172 installation and use manual
for further details.
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Table 1-2. Redundant Functions in the VMEchip2 and MC2 Chip

VM Echip2 MC2 Chip
Address Bit # Address Bit # Notes
$FFF40060 28-24 $FFF42044 28-24 15
$FFF40060 22 - $FFF42044 22 - 25
19,17,16 19,17,16
$FFF4004C 13-8 $FFF42044 13-8 35
$FFF40048 $FFF42048 8 4
$FFF40048 $FFF42048 9 45
$FFF40048 10 $FFF42048 10 45
$FFF40048 11 $FFF42048 11 45
$FFF40064 31-0 $FFF4204C 31-0 8
$FFF42040 6-0 6
$FF800000-$FFBFFFFF 31-0 $FF800000- 31-0 7
$FFBFFFFF
$FFEO0000-$FFEFFFFF 31-0 Programmable 31-0 7
Notes 1. RESET switch control.

2. Watchdog timer control.
3. Access and watchdog timer parameters.
4. MPU TEA (bus error) status

5. Bit numbering for VMEchip2 and MC2 chip has a one-to-
one correspondence.

6. ABORT switch interrupt control. Implemented also in the

VMEchip2, but with adifferent bit organization (refer to the
VM Echip2 description in Chapter 2). Inthe MVMEL72, the
ABORT switch iswired to the MC2 chip, not the VMEchip2.

7. The SRAM and PROM decoder inthe VMEchip2 (version
2) must bedisabled by software before any accessesare made
to these address spaces.

8. 32-hit prescaler. The prescaler can also be accessed at
$FFF40064 when the optional VMEbus is not enabl ed.
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Memory Maps

VMEDbus Interface and VMEchip2

Thelocal busto VMEbus interface and the VMEbusto local businterface
are provided by the VMEchip2. The VMEchip2 can aso provide the

VM Ebus system controller functions. Refer to the VM Echip2 in Chapter 2
for detailed programming information.

Note that the ABORT switch logic in the VMEchip2 is not used. The GPI
inputs to the VM Echip2 which are located at $FFF40088 bits 7-0 are not
used. The ABORT switch interrupt is integrated into the

MC2 chip ASIC at | ocation $FFF42043. The GPI inputsareintegrated into
the MC2 chip ASIC at location $FFF4202C bits 23-16.

Memory Maps

There are two points of view for memory maps. 1) the mapping of al
resources as viewed by local bus masters (local bus memory map), and 2)
the mapping of onboard resources as viewed by VMEbus masters
(VMEbus memory map).

The memory and I/0O maps which are described in the following tables are
correct for al local bus masters. There is some address trand ation
capability inthe VMEchip2. Thisallows multiple MVME172 modules on
the same VM Ebus with different virtual local bus maps as viewed by
different VMEbus masters.

Local Bus Memory Map

The local bus memory map is split into different address spaces by the
transfer type (TT) signals. The local resources respond to the normal
access and interrupt acknowledge codes.

Normal Address Range

The memory map of devices that respond to the normal addressrangeis

shown in the following tables. The normal address range is defined by the
Transfer Type (TT) signals on the local bus. Onthe MVMEL72, Transfer
TypesO0, 1, and 2 define the normal address range. Table 1-2 isthe entire

http://www.mcg.mot.com/literature 1-9
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map from $00000000 to $FFFFFFFF. Many areas of the map are
user-programmabl e, and suggested uses are shown in the table. The cache
inhibit function is programmable in the MC68xx060 MMU. The onboard
1/0 space must be marked cache inhibit and serialized in its page table.
Table 1-3 on page 1-10 further defines the map for the local 1/0 devices
for the 200/300-Series MVMEL72, and Table 1-4 on page 1-12 further
defines the map for the loca 1/0 devices for the 400/500-Series
MVMEL72.

Table 1-3. 200/300-Series MVME172 Local Bus Memory Map

Port Software
Address Range Devices Accessed ; Size Cache Notes
Width -
I nhibit

Programmable DRAM on parity D32 4MB-16MB N 2

mezzanine
Programmable DRAM on ECC D32 4AMB-64MB N 2

mezzanine
Programmable Onboard SRAM D32 128KB
Programmable VMEbus A32/A24 | D32-D16 -- ? 4
Programmable IP_amemory D32-D8 | 64KB-8MB ? 2,4
Programmable IP_b memory D32-D8 | 64KB-8MB ? 2,4
$FF800000-$FFOFFFFF | Flash/EPROM D32 2MB N 15
$FFA00000-$FFBFFFFF | EPROM/Flash D32 2MB N 5
$FFC00000-$FFDFFFFF | Not decoded D32 2MB N
$FFEOO000-$FFELFFFF | Onboard D32 128KB N

SRAM default
$FFEB0000-$FFEFFFFF | Not decoded - 512KB N 6
$FFFO0000-$FFFEFFFF | Local I/O devices | D32-D8 878KB Y 3

(see next table)
$FFFFO000-$FFFFFFFF | VMEbus A16 D32/D16 64KB ? 2,4

1-10 Computer Group Literature Center Web Site



Memory Maps

Notes 1. Devicesmapped at $FFF80000-$FFFIFFFF a so appear at
$00000000- $001FFFFF when the ROMO bit in the MC2
chip EPROM control register is high (ROM0=1). ROMOQ is
set to 1 after each reset. The ROMO bit must be cleared before
other resources (DRAM or SRAM) can be mapped in this
range ($00000000 - $001FFFFF).

The EPROM/Flash memory map is also controlled by the
EPROM size and by control bit V11 inthe MC2 chip ASIC.
Refer to the EPROM/Flash configuration tables in your
MVME172 installation manual for further details.

2. Thisareais user-programmable. The DRAM and SRAM
decoder is programmed in the MC2 chip, the local-to-
VMEbus decoders are programmed in the VM Echip2, and
the I|P memory space is programmed in the | P2.

3. Sizeis approximate.
4. Cache inhibit depends on the devices in the area mapped.

5. The EPROM and Flash are dynamically sized by the MC2
chip ASIC from an 8-hit private busto the 32-bit MPU local
bus.

6. These areas are not decoded unless one of the
programmable decodersisinitialized to decode this space. If
they are not decoded and thelocal timer isenabled, an access
to this address range will generate alocal bus time-out.

http://www.mcg.mot.com/literature 1-11
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Table 1-4. 400/500-Series MVME172 Local Bus Memory Map

Devices Port . Software
Address Range Accessad Width Size Cagh_e Note(s)
I nhibit
Programmable DRAM on board D32 4MB-16 MB N
Programmable SRAM D32 128KB-2MB N
Programmable VMEbus D32/D16 - ?
A32/A24

Programmable IP_aMemory D32-D8 | 64KB-8MB ? 2,4
Programmable IP_b Memory D32-D8 | 64KB-8MB ? 2,4
Programmable IP_c Memory D32-D8 | 64KB-8MB ? 2,4
Programmable IP_d Memory D32-D8 | 64KB-8MB ? 2,4
$FF800000 - $FFOFFFFF | Flash/PROM D32 2MB N 1,5
$FFA00000 - $FFBFFFFF | PROM/Flash D32 2MB N 6
$FFC00000 - $FFCFFFFF | Not decoded -- 1IMB N 7
$FFD00000 - $FFDFFFFF | Not decoded - 1IMB N 7
$FFE00000 - $FFE7FFFF | SRAM default D32 512KB N --
$FFE80000 - $FFEFFFFF | Not decoded - 512KB N 7
$FFFO0000 - $FFFEFFFF | Local I/0 D32-D8 878KB Y 3
$FFFF0000 - $FFFFFFFF | VMEbus A16 D32/D16 64KB ? 2,4

Notes

1. Reset enables the decoder for this space of the memory
map so that it will decode address spaces
$FF800000-$FFIFFFFF and $00000000-$003FFFFF. The

decode at 0 must be disabled in the MC2 chip before DRAM
is enabled. DRAM is enabled with the DRAM Control
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Register at address $FFF42048, bit 24. PROM/Flash is
disabled at the low address space with PROM Control
Register at address $FFF42040, bit 20.

2. Thisareais user-programmable. The DRAM and SRAM
decoder is programmed in the MC2 chip, the

local-to-V M Ebus decoders are programmed in the
VMEchip2, and the IP memory spaceis programmed in the
IP2 chip.

3. Sizeis approximate.
4. Cacheinhibit depends on devices in area mapped.

5. The PROM and Flash are sized by the MC2 chip ASIC
from an 8-bit private bus to the 32-bit MPU local bus.
Because the device size is less than the all ocated memory
map size for some entries, the device contents repeat for
those entries.

If jumper GPI3 isinstalled, the Flash device is accessed. If
GPI3 isnot installed, the PROM is accessed.

6. The Flash and PROM are sized by the MC2 chip ASIC
from an 8-bit private bus to the 32-bit MPU local bus.
Because the device size is less than the all ocated memory
map size for some entries, the device contents repeat for
those entries.

If jumper GPI3isinstalled, the PROM isaccessed. If GPI3is
not installed, the Flash device is accessed.

7. These areas are not decoded unless one of the
programmable decoders are initialized to decode this space.
If they are not decoded, an access to this address range will
generate alocal bustime-out. The local bus timer must be
enabled.
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Table 1-5 below and Table 1-6 on page 1-18 describe the "Local 1/0
Devices" portion of thelocal bus main memory map for the 200/300-Series
and 400/500-Series MVME172, respectively.

Table 1-5. 200/300-Series MVME172 Local I/O Devices Memory Map

Address Range Devices Accessed Port Size | Notes
Width
$FFF00000 - $FFF3FFFF | Reserved -- 256K 4
B

$FFF40000 - $FFF400FF | VMEchip2 (LCSR) D32 256B 1,3
$FFF40100 - $FFF401FF | VMEchip2 (GCSR) D32-D8 | 256B 1,3
$FFF40200 - $FFF40FFF | Reserved -- 35KB | 4,5
$FFF41000 - $FFF41FFF | Reserved -- 4KB 4
$FFF42000 - $FFF42FFF | MC2 chip D32-D8 4KB 1
$FFF43000 - $FFF430FF MCECC #1 D8 256B 1,8
$FFF43100 - $FFF431FF MCECC #2 D8 256B 1,8
$FFF43200 - $FFF43FFF | MCECCs (repeated) -- 35KB | 1,5,8
$FFF44000 - $FFF44FFF | Reserved -- 8KB 4
$FFF45000 - $FFF45800 SCC #1 (285230) D8 2KB 1,2
$FFF45801 - $FFF45FFF | SCC #2 (285230) D8 2KB 1,2
$FFF46000 - $FFF46FFF | LAN (82596CA) D32 4KB 1,6
$FFF47000 - $FFF47FFF | SCSI (53C710) D32-D8 4KB 1
$FFF48000 - $FFF57FFF | Reserved -- 64KB 4
$FFF58000 - $FFF5807F IP2IP_al/O D16 128B 1
$FFF58080 - $FFF580FF IP21P_alD D16 128B 1
$FFF58100 - $FFF5817F IP2IP_b1/O D16 128B 1
$FFF58180 - $FFF581FF IP2IP_b ID Read D16 128B 1
$FFF58200 - $FFF5827F IP2IP_cl/O D16 128B 7
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Table 1-5. 200/300-Series MVME172 Local I/O Devices Memory Map

(Continued)

Address Range Devices Accessed Port Size | Notes
Width
$FFF58280 - $FFF582FF | IP2IP_cID D16 128B 7
$FFF58300 - $FFF5837F | IP2IP_d I/O D16 128B 7
$FFF58380 - $FFF583FF | IP2 IP_d ID Read D16 128B 7
$FFF58400 - $FFF584FF | IP21P_ab 1/O D32-D16 | 256B 1
$FFF58500 - $FFF585FF | IP21P_cd I/O D32-D16 | 256B 7
$FFF58600 - $FFF586FF | 1P2 IP_ab 1/0O Repeated D32-D16 | 256B 1
$FFF58700 - $FFF587FF | 1P2 IP_cd 1/O Repeated D32-D16 | 256B 7
$FFF58800 - $FFF5887F | Reserved -- 128B 1
$FFF58880 - $FFF588FF | Reserved -- 128B 1
$FFF58900 - $FFF5897F | Reserved -- 128B 1
$FFF58980 - $FFF589FF | Reserved -- 128B 1
$FFF58A00 - $FFF58A7F | Reserved -- 128B 1
$FFF58A80 - $FFF58AFF | Reserved -- 128B 1
$FFF58B00 - $FFF58B7F | Reserved -- 128B 1
$FFF58B80 - $FFF58BFF | Reserved -- 128B 1
$FFF58C00 - $FFF58CFF | Reserved -- 256B 1
$FFF58D00 - $FFF58DFF | Reserved -- 256B 1
$FFF58EQ0 - $FFF58EFF | Reserved -- 256B 1
$FFF58F00 - $FFF58FFF | Reserved -- 256B 1
$FFFBCO000 - $FFFBCOLF | 1P2 Registers D32-D8 | 2KB 1
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Table 1-5. 200/300-Series MVME172 Local I/0O Devices Memory Map
(Continued)

Address Range Devices Accessed Port Size | Notes
Width
$FFFBCB800 - $FFFBC81F | Reserved -- 2KB
-- 12KB 4

$FFFBDO0O0 - $FFFBFFFF | Reserved

$FFFC0000 - $FFFCFFFF | M48T58 (BBRAM, TOD Clock) D32-D8 | 64KB 19

-- 128K 4
B

$FFFDO000 - $FFFEFFFF | Reserved
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Notes 1. For acomplete description of the register bits, refer to the
data sheet for the specific chip. For amore detailed memory
map, refer to the following detailed periphera device
memory maps.

2. The SCCisan 8-bit devicelocated on an MC2 chip private
data bus. Byte access is required.

3. Writesto the LCSR in the VMEchip2 must be 32 hits.

L CSR writes of 8 or 16 bitsterminate with a TEA signal.
Writes to the GCSR may be 8, 16 or 32 bits. Readsto the
LCSR and GCSR may be 8, 16 or 32 bits. Byte reads should
be used to read the interrupt vector.

4. This area does not return an acknowledge signal. If the
local bus timer is enabled, the accesstimes out and is
terminated by a TEA signal.

5. Sizeis approximate.

6. Port commands to the 82596CA must be written astwo 16-
bit writes: upper word first and lower word second.

7. Not used.

8. To use this area, the ECC mezzanine board must be
installed. If it is not installed, no acknowledge signal is
returned; if the local bus timer is enabled, the access times
out and isterminated by a TEA signal.

9.Repeats on 8KB boundaries.
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Table 1-6. 400/500-Series MVME172 Local I/O Devices Memory Map

Address Range Device VCiO(;:h Size Note(s)
$FFF00000 - $FFF3FFFF | Reserved -- 256KB 4
$FFF40000 - $FFF400FF | VMEchip2 (LCSR) D32 256B 1,3
$FFF40100 - $FFF401FF | VMEchip2 (GCSR) registers D32-D8 256B 1,3
$FFF40200 - $FFF40FFF | Reserved -- 3.5KB 4,5
$FFF41000 - $FFF41FFF | Reserved - 4KB 4
$FFF42000 - $FFF42FFF | MC2 chip D32-D8 4KB 1
$FFF43000 - $FFF44FFF | Reserved -- 8KB 4
$FFF45000 - $FFF45FFF | SCC (285230) D8 4KB 1,2
$FFF46000 - $FFF46FFF | LAN (82596CA) D32 4KB 1,6
$FFF47000 - $FFF47FFF | SCSI (53C710) D32-D8 4KB 1
$FFF48000 - $FFF57FFF | Reserved - 64K B 4
$FFF58000 - $FFF5807F | IP2 chip IP_al/O D16 128B 1
$FFF58080 - $FFF580FF | IP2 chip IP_alD D16 128B 1
$FFF58100 - $FFF5817F | IP2 chipIP_b1/O D16 128B 1
$FFF58180 - $FFF581FF | IP2 chip IP_b 1D Read D16 128B 1
$FFF58200 - $FFF5827F | IP2 chip IP_c1/O D16 128B 1
$FFF58280 - $FFF582FF | IP2 chip IP_cID D16 128B 1
$FFF58300 - $FFF5837F | IP2 chipIP_d 1/O D16 128B 1
$FFF58380 - $FFF583FF | IP2 chip IP_d ID Read D16 128B 1
$FFF58400 - $FFF584FF | IP2 chip IP_ab I/0 D32-D16 256B 1
$FFF58500 - $FFF585FF | IP2 chip IP_cd I/0 D32-D16 256B 1
$FFF58600 - $FFF586FF | 1P2 chip IP_ab /O repeated D32-D16 256B 1
$FFF58700 - $FFF587FF | 1P2 chip IP_cd I/O repeated D32-D16 256B 1
$FFF58800 - $FFF5887F | Reserved -- 128B 1
$FFF58880 - $FFF588FF | Reserved -- 128B 1
$FFF58900 - $FFF5897F | Reserved -- 128B 1
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Table 1-6. 400/500-Series MVME172 Local I/O Devices Memory Map

(Continued)

Address Range Device V\F/)i?jrtth Size Note(s)
$FFF58980 - $FFF589FF | Reserved -- 128B 1
$FFF58A00 - $FFF58A7F | Reserved - 128B 1
$FFF58A80 - $FFF58AFF | Reserved - 128B 1
$FFF58B00 - $FFF58B7F | Reserved - 128B 1
$FFF58B80 - $FFF58BFF | Reserved - 128B 1
$FFF58C00 - $FFF58CFF | Reserved - 256B 1
$FFF58D00 - $FFF58DFF | Reserved - 256B 1
$FFF58EQO0 - $FFF58EFF | Reserved -- 256B 1
$FFF58F00 - $FFF58FFF | Reserved -- 256B 1
$FFFBCO00 - $FFFBCOLF | P2 chip registers D32-D8 2KB 1
$FFFBC800 - $FFFBC81F | Reserved -- 2KB 1
$FFFBDO0O - Reserved - 12KB 4
$FFFBFFFF
$FFFC0000 - $FFFC7FFF | MK48T58 D32-D8 32KB 1

(BBRAM, TOD clock)
$FFFC8000 - $FFFCBFFF | MK48T58 D32-D8 16KB 1,7
$FFFCCO000 - $FFFCFFFF | MK48T58 D32-D8 16KB 1,7
$FFFDO00O - $FFFEFFFF | Reserved - 128KB 4
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Board Description and Memory Maps

Notes 1. For acomplete description of the register bits, refer to the
data sheet for the specific chip. For amore detailed memory
map, refer to the following detailed peripheral device
memory maps.

2. The SCCisan 8-bit devicelocated on an M C2 chip private
data bus. Byte access is required.

The data register of the Zilog 285230 device which is
interfaced by the MC2 chip ASIC cannot be accessed. The
Zilog 285230 has an indirect access mode to the data
registers which is functional and must be used.

3. Writesto the LCSR in the VMEchip2 must be 32 hits.

L CSR writes of 8 or 16 bits terminate with a TEA signal.
Writes to the GCSR may be 8, 16 or 32 bits. Readsto the
LCSR and GCSR may be 8, 16 or 32 bits. Byte reads should
be used to read the interrupt vector.

4. This area does not return an acknowledge signal. If the
local bus timer is enabled, the accesstimes out and is
terminated by a TEA signal.

5. Size is approximate.

6. Port commands to the 82596CA must be written as two
16-bit writes: upper word first and lower word second.

7. Refer to the Flash and PROM Interface sectioninthe M C2
chip description in Chapter 3.
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Detailed I/O Memory Maps
Tables 1-7 through 1-17 give the detailed memory mapsfor:

VMEchip2 Table 1-7

MC2 chip Table 1-8

IP2 chip Table 1-9

IP2 chip Control and Status Registers Table 1-10
MCECC chip Table 1-11
285230 SCC Register addresses Table 1-12
82596CA Ethernet LAN chip Table 1-13
53C710 SCSI chip Table 1-14
MK48T58 BBRAM/TOD clock Table 1-15
BBRAM configuration area Table 1-16
TOD clock Table 1-17

Note  Manufacturers’ errata sheets for the various chips are
available by contacting your local Motorola sales
representative. A non-disclosure agreement may be required.
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Table 1-7. VMEchip2 Memory Map (Sheet 1 of 3)

VMEchip2 LCSR Base Address = $FFF40000
OFFSET.
31 | 30 [ 290 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 | 20 [ 19 [ 18 | 17 | 16

0 SLAVE ENDING ADDRESS 1
4 SLAVE ENDING ADDRESS 2
8 SLAVE ADDRESS TRANSLATION ADDRESS 1
C SLAVE ADDRESS TRANSLATION ADDRESS 2
ADDER SNP we | suP | UsR | A32 | Au | BE | sk | PrRGM | DATA
10 2 2 2 2 2 2 2 2 2 2 2

31 | 30 | 290 | 28 [ 27 | 26 | 25 [ 24 | 23 | 22 | 21 [ 20 | 19 | 18 |17 | 16

14 MASTER ENDING ADDRESS 1
18 MASTER ENDING ADDRESS 2
1c MASTER ENDING ADDRESS 3
20 MASTER ENDING ADDRESS 4
24 MASTER ADDRESS TRANSLATION ADDRESS 4
MAST | MAST MAST MAST

28 | b | we MASTER AM 4 D16 | WP MASTER AM 3

EN EN EN EN

GCSR GROUP SELECT GCSR MAST MAST MAST MAST

2c BOARD SELECT i S RO ey

31 | 30 | 20 | 28 [ 27 | 26 | 25 [ 24 [ 23 | 22 [ 21 [ 20 | 19 | 18 [ 17 | 16

30 WAIT ROM DMA TB SRAM

RMW ZERO SNP MODE SPEED
34
38 DMA CONTROLLER
3C DMA CONTROLLER
40 DMA CONTROLLER
44 DMA CONTROLLER

TICK TICK CLR IRQ VMEBUS
48 21| RQ1 | IRQ | STAT INTERRUPT VMEBUS INTERRUPT VECTOR
LEVEL

This sheet continues on facing page. —»
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SLAVE STARTING ADDRESS 1

SLAVE STARTING ADDRESS 2

SLAVE ADDRESS TRANSLATION SELECT 1

SLAVE ADDRESS TRANSLATION SELECT 2

ADDER SNP wp | sup | usk | as2 | a4 | 2K | Bk |PReM | DATA
1 1 1 1 1 1 1 1 1 1 1
15 |14 [13 [12 |11 [1w0] o[ 8] 7] 6 5 | 4| 3] 2 1] o

MASTER STARTING ADDRESS 1

MASTER STARTING ADDRESS 2

MASTER STARTING ADDRESS 3

MASTER STARTING ADDRESS 4

MASTER ADDRESS TRANSLATION SELECT 4

MAST | MAST MAST | MAST

D16 wp MASTER AM 2 D16 wp MASTER AM 1

EN EN EN EN

102 102 102 102 101 101 101 101 ROM ROM BANK B ROM BANK A

EN wp sy P/D EN D16 wpP S SIZE SPEED SPEED

EN EN EN

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
ARB | MAST | MAST MST | MST MASTER DMA | DMA | DMA | DMA DM DMA
ROBN | DHB | DWB FAIR | RWD VMEBUS HALT EN TBL | FAR RELM VMEBUS
DMA DMA LB DMA | DMA | DMA | DMA | DMA | DMA | DMA | DMA | DMA [ DMA | DMA | DMA
TBL SNP MODE INC INC | WRT | D16 D64 BLK AM AM AM AM AM AM
INT VME LB BLK 5 4 3 2 1 0

LOCAL BUS ADDRESS COUNTER

VMEBUS ADDRESS COUNTER

BYTE COUNTER

TABLE ADDRESS COUNTER

MPU MPU MPU MPU MPU DMA DMA DMA DMA DMA DMA DMA
CLR LBE LPE LOB LTO LBE LPE LOB LTO TBL VME DONE
STAT ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR

DMA TABLE
INTERRUPT COUNT

1360 9403

<4—— This sheet begins on facing page.
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Table 1-7. VMEchip2 Memory Map (Sheet 2 of 3)

VMEchip2 LCSR Base Address = $FFF40000

OFFSET:
31 | 30 | 29 [ 28 27 | 26 | 25 | 24 [ 23 | 22 | 21 20 | 19 [ 18 17 16
ARB VME
DMA DMA
BGTO
4c N TIME OFF TIME ON GrosaL
50 TICK TIMER 1
54 TICK TIMER 1
58 TICK TIMER 2
5C TICK TIMER 2
SCON SYS BRD PURS CLR BRD RST SYS WD WD WD TO WD WD WD
60 FAIL FAIL STAT PURS FAIL Sw RST CLR CLR TO BF SRST RST
STAT STAT ouT EN TO CNT STAT EN LRST EN EN
64 PRE

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

AC AB SYS | MWP PE | IRQIE | TIC2 | TICL | VME | DMA | SIG3 | SIG2 | SIGL | SIGO | LM1 | LMo
68 FAL | IRQ | FAIL | BERR | IRQ IRQ IRQ IRQ | 1ACK | IRQ IRQ IRQ IRQ IRQ IRQ IRQ

IRQ IRQ IRQ IRQ

EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN
6C IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ | IRQ IRQ | IRQ IRQ IRQ IRQ

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

70

CLR [ CLR | CLR [ CLR [ CLR | CLR | CLR | CLR | CLR CLR [ CLR [ CLR [ CLR | CLR [ CLR | CLR
74 IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ | IRQ IRQ | IRQ IRQ IRQ IRQ

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
78 N4 AC FAIL N ABORT o SYS FAIL N MST WP ERROR
> IRQ LEVEL N IRQ LEVEL L \\ IRQ LEVEL . IRQ LEVEL
P .
7c VME IACK DMA S~ SIG 3 SIG 2
P IRQ LEVEL R IRQ LEVEL e IRQ LEVEL R IRQ LEVEL
- Ve N . . .
7 .
80 o Sw7 N Swe SW5 swa4
RN IRQ LEVEL P IRQ LEVEL IRQ LEVEL IRQ LEVEL
Py .
S 7 o i
84 >, / SPARE AN VME IRQ 7 e VME IRQ 6 N VME IRQ 5
IRQ LEVEL \ IRQ LEVEL SN IRQ LEVEL IRQ LEVEL
/-
. VECTOR BASE VECTOR BASE “IARSJ SXE Fﬁ_ ABORT
GPIOEN
REGISTER 0 REGISTER 1
EN | LEVEL | LEVEL | LEVEL

8C

This sheet continues on facing page. —»
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15 | 14 | 13 \ 12 11 \ 10 | 9 | 8 7 | 6 | 5 \ 4 \ 3 \ 2 \ 1 | 0
ACCESS ‘oS TME OUT PRESCALER
TIMER TIMER SELECT CLOCK ADJUST

COMPARE REGISTER

COUNTER

COMPARE REGISTER

COUNTER
OVERFLOW CLR | coc | Tic OVERFLOW CLR | coc | TIC
OVF EN EN OVF EN EN
COUNTER 2 N i 2 COUNTER 1 N i i
SCALER
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
sw7 | swe | sws | sw4 | sw3 [ sw2 | swi | swo [sPARE | VME | VME | VME [ VME | VME | VME | VME
IRQ IRQ IRQ IRQ IRQ IRQ IRQ | IRQ IRQ7 | IRQ6 | IRQ5 | IRQ4 | IRQ3 | IRQ2 | IRQL
EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN
IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ | IRQ IRQ | IRQ IRQ IRQ IRQ
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SET | SET | SET | SET | SET | SET | SET | SET
IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ
15 14 13 12 11 10 9
CLR | CLR [ CLR | CLR | CLR | CLR | CLR | CLR
IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ
9 8

15 14 13 12 u 10
N P ERROR . IRQ1E N TIC TIMER 2 TIC TIMER 1
N IRQ LEVEL > IRQ LEVEL N IRQ LEVEL IRQ LEVEL
SIG 1 SIGO M1 LMo
. IRQ LEVEL . IRQ LEVEL R IRQ LEVEL IRQ LEVEL
/ ~ L ~
sw3 Sw2 swi SWo
N IRQ LEVEL % IRQ LEVEL N IRQ LEVEL AN IRQ LEVEL
N VME IRQ 4 IV VMEB IRQ 3 N VME IRQ 2 NP4 VME IRQ 1
\ IRQ LEVEL IRQ LEVEL \ IRQ LEVEL IRQ LEVEL
GPIOO GPIOI GPI
gg REV | DIS DIS ’E‘B DIS EN DIS
N | EROM | SRAM | MST | oo | BSYT | INT | BON

1361 9403

<4—— This sheet begins on facing page.
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Table 1-7. VMEchip2 Memory Map (Sheet 3 of 3)

VMEchip2 GCSR Base Address = $FFF40100

Offsets Bit Numbers
}QSSE Iéz(s:aj 15|14 13|12 | 11|10} 9 8 7 6 5 4 3 211]0
0 0 Chip Revision ChipID
2 4 |WM|[wm]wm][wm| s |[s]s [s [rs|iss]BrF[scolsrs| x| X | X
3 2 1 0 G3 G2 Gl GO T N FL
4 8 General Purpose Control and Status Register 0
6 C General Purpose Control and Status Register 1
8 10 General Purpose Control and Status Register 2
A 14 General Purpose Control and Status Register 3
C 18 General Purpose Control and Status Register 4
E 1C General Purpose Control and Status Register 5
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Table 1-8. MC2 Chip Register Map
MC2 Chip Base Address = $FFF42000

Offset D31-D24 D23-D16 D15-D8 D7-DO
$00 MC2 chip ID MC2 chip General Interrupt Vector
Revision Control Base Register
$04 Tick Timer 1 Compare Register
$08 Tick Timer 1 Counter Register
$0C Tick Timer 2 Compare Register
$10 Tick Timer 2 Counter Register
$14 LSB Prescaler Prescaler Tick Timer 2 Tick Timer 1
Count Register Clock Adjust Control Control
$18 Tick Timer 4 Tick Timer 3 Tick Timer 2 Tick Timer 1
Interrupt Control Interrupt Control Interrupt Control Interrupt Control
$1C DRAM Parity Error SCC Interrupt Tick Timer 4 Tick Timer 3
Interrupt Control Control Control Control
$20 DRAM Space Base Address Register SRAM Space Base Address Register
$24 DRAM Space DRAM/SRAM SRAM Space Reserved
Size Options Size
$28 LANC Error Status Reserved LANC Interrupt LANC Bus Error
Control Interrupt Control
$2C SCSI Error Status | Genera Purpose | MVMEL72 Version| SCSI Interrupt
Inputs Control
$30 Tick Timer 3 Compare Register
$34 Tick Timer 3 Counter Register
$38 Tick Timer 4 Compare Register
$3C Tick Timer 4 Counter Register
$40 Bus Clock EPROM Access Flash Parameter ABORT Switch
Time Control Control Interrupt Control
$44 RESET Switch Watchdog Timer Access & Reserved
Control Control Watchdog Time
Base Select
$48 DRAM Control Reserved MPU Status Reserved
$4C 32-hit Prescaler Count Register
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The following memory map table includes all devices selected by the IP2
chip map decoder.

Table 1-9. IP2 Chip Overall Memory Map

Address Range Selected Device Port Width Size
Programmable IP_a/lP_ab Memory Space D32-D8 64KB-16MB
Programmable IP_b Memory Space D16-D8 64KB-8MB
Programmable IP_c/IP_cd Memory Space D32-D8 64KB-16MB
Programmable IP_d Memory Space D16-D8 64KB-8MB

$FFF58000-$FFF5807F | IP_al/O Space D16 128B
$FFF58080-$FFF580BF | IP_alD Space D16 64B
$FFF580CO-$FFF580FF | IP_alD Space Repeated D16 64B
$FFF58100-$FFF5817F | IP_b 1/O Space D16 128B
$FFF58180-$FFF581BF | IP_b ID Space D16 64B
$FFF581CO-$FFF581FF | IP_b ID Space Repeated D16 64B
$FFF58200-$FFF5827F | IP_c 1/O Space D16 128B
$FFF58280-$FFF582BF | IP_c ID Space D16 64B
$FFF582C0-$FFF582FF | IP_c ID Space Repeated D16 64B
$FFF58300-$FFF5837F | 1P_d 1/O Space D16 128B
$FFF58380-$FFF583BF | IP_d ID Space D16 64B
$FFF583CO0-$FFF583FF | IP_d ID Space Repeated D16 64B
$FFF58400-$FFF584FF | 1P_ab 1/O Space D32-D16 256B
$FFF58500-$FFF585FF | IP_cd 1/O Space D32-D16 256B
$FFF58600-$FFF586FF | IP_ab I/O Space Repeated D32-D16 256B
$FFF58700-$FFF587FF | IP_cd I/O Space Repeated D32-D16 256B
$FFFBCO000-$FFFBC083 | Control/Status Registers D32-D8 32B

A summary of the IP2 chip CSR registersisshownin Table 1-10. The CSR
registers can be accessed as bytes, words, or longwords. They should not
be accessed aslines. They are shown in the table as bytes.
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Table 1-10. IP2 Chip Memory Map - Control and Status Registers
IP2 Chip Base Address = $FFFBC000

Register | Register Register Bit Names
Offset Name D7 D6 D5 D4 D3 D2 D1 DO
$00 CHIPID 0 0 1 0 0 0 1 1
$01 CHIP 0 0 0 0 0 0 0 1
REVISION
$02 | RESERVED 0 0 0 0 0 0 0 0
$03 |VECTORBASE| IV7 V6 IV5 2 V3 V2 V1 VO
$04 IP.aMEM | a BASE3L | a BASE30 | a BASE29 | a BASE28 | a BASE27 | a BASE26 | a BASE2S | a BASE24
BASE UPPER
$05 IP.aMEM | a BASE23 | a BASE22 | a BASE2L | a BASE20 | a BASELO | a BASELS | a BASEL7 | a BASELG
BASELOWER
$06 IP.bMEM | b BASE3L | b_BASE30 | b_BASE29 | b_BASE28 | b_BASE27 | b_BASE26 | b BASE25 | b BASE24
BASE UPPER
$07 IP.bMEM | b BASE23 | b_BASE22 | b_BASE2L | b_BASE20 | b_BASEL9 | b BASEI8 | b BASEL7 | b BASEL6
BASELOWER
$08 IP.CMEM | c_BASE3L | c_BASE30 | c BASE29 | c BASE28 | c BASE27 | c BASE26 | c BASE25 | c_BASE24
BASE UPPER
$09 IP.CMEM | c_BASE23 | c_BASE22 | c BASE2L | c BASE20 | c BASEL9 | c BASEL8 | ¢ BASELY | c_BASEL6
BASELOWER
$0A IP.dMEM | d_BASE3L | d_ BASE30 | d_BASE29 | d_BASE28 | d_BASE27 | d_BASE26 | d_BASE25 | d_BASE24
BASE UPPER
$0B IP.dMEM | d BASE23 | d_ BASE22 | d_BASE2L | d_BASE20 | d_BASELO | d_ BASEL8 | d_BASEL7 | d BASEL6
BASELOWER
$0C IP.aMEM | a SIZE23 | a SIZE22 | a SIZE21 | a SIZE20 | a SIZE19 | a SIZE18 | a SIZE17 | a SIZE16
SIZE
$0D IP.bMEM | b_SIZE23 | b_SIZE22 | b_SIZE21 | b_SIZE20 | b_SIZE19 | b_SIZE18 | b_SIZE17 | b_SIZE16
SIZE
$OE IP.CMEM | c_cSIZE23 | ¢ SIZE22 | ¢ SIZE21 | ¢ SIZE20 | ¢ _SIZE19 | ¢ _SIZE18 | ¢ _SIZE17 | c_SIZE16
SIZE
$OF IP.dMEM | d_SIZE23 | d_SIZE22 | d_SIZE21 | d_SIZE20 | d_SIZE19 | d_SIZE18 | d_SIZE17 | d_SIZE16
SIZE
$10 IPaINTO | a0 PLTY | a0 E/L* | a0 INT | a0 IEN | a0ICLR | a0L2 0Ll | a0 lLo
CONTROL
$11 IPaINTL | aL PLTY | al E/L* | alINT | allEN | alICLR | allL2 al IL1 | alllo
CONTROL
$12 IPBINTO | bO_PLTY | bO_E/L* | BOJINT | BOJEN | bOICLR | bO_IL2 | bOILL | bO_ILO
CONTROL
$13 IPDINTL | bLPLTY | bLEL* | bLINT | BLIEN | bLICLR | bLliL2 | bLIL1 | bLILO
CONTROL
$14 IPCINTO | cOPLTY | cO_E/L* | cO_INT | cO_IEN | cO_ICLR | cO_IL2 | cO_IL1 | cO_ILO
CONTROL
$15 IPCINTL | cLPLTY | cl_E/L* | cI_INT | cI_IEN |cL_ICLR | c¢I_IL2 | cl_IL1 | cl_ILO
CONTROL
$16 IP.dINTO | dO_PLTY | dO_E/L* | dO_INT | d0_IEN |dO_ICLR | dO_IL2 | dO_IL1 | dO_lILO
CONTROL
$17 IPdINTL | dlPLTY | dl_E/L* | dL_INT | dl_IEN |dl_ICLR | di_JL2 | di _IL1 | di_lILO
CONTROL
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Table 1-10. IP2 Chip Memory Map - Control and Status Registers
(Continued)

Register | Register Register Bit Names
Offset Name D7 D6 D5 D4 D3 D2 D1 DO

$18 IPa a ERR 0 a RT1 aRTO |aWIDTHL |aWIDTHO | aBTD | aMEN
GENERAL
CONTROL

$19 P b b_ERR 0 b_RT1 b_RTO | b.WIDTHL | b WIDTHO | b_BTD | b_MEN
GENERAL
CONTROL

$1A P CERR 0 CRTL CRTO | CWIDTHL | CWIDTHO | ¢ BTD | ¢ MEN
GENERAL
CONTROL

$1B P d d_ERR 0 d RTL d RTO | dWIDTHL |d WIDTHO | d BTD | dMEN
GENERAL
CONTROL

$1C RESERVED 0 0 0 0 0 0 0 0

$1D IP CLOCK 0 0 0 0 0 0 0 1P32

$1E DMA 0 0 0 0 0 ROTAT PRI1 PRIO

ARBITRATION

CONTROL

$1F |IP RESET 0 0 0 0 0 0 0 RES
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Table 1-10. IP2 Chip Memory Map - Control and Status Registers
(Continued)

Register Register Register Bit Names
Offset Name D7 D6 | D5 [ D4 [ D3 D2 D1 DO
DMAC for IndustryPack a, request 0. Thisregister set isreferred to as DMACain the text.
$20 DMA_a 0 DLBE 0 IPEND CHANI TBL IPTO DONE
STATUS
$21 DMA_alINT 0 0 DINT DIEN DICLR DIL2 DIL1 DILO
CTRL
$22 DMA ENABLE 0 0 0 0 0 0 0 DEN
$23 RESERVED 0 0 0 0 0 0 0 0
$24 DMA_aCON- | DHALT 0 DTBL ADMA WIDTH1 | WIDTHO 0 XXX
TROL 1
$25 DMA_a INTE 0 DMAEI DMAEO ENTO TOIP 0 0
CONTROL 2
$26 RESERVED 0 0 0 0 0 0 0 0
$27 RESERVED 0 0 0 0 0 0 0 0
$28 DMA_alLB LBA31 LBA30 LBA29 LBA28 LBA27 LBA26 LBA25 LBA24
ADDR
$29 DMA_alLB LBA23 LBA22 LBA21 LBA20 LBA19 LBA18 LBA17 LBA16
ADDR
$2A DMA_alLB LBA15 LBA14 LBA13 LBA12 LBA11 LBA10 LBA9 LBA8
ADDR
$2B DMA_alLB LBA7 LBAG6 LBAS LBA4 LBA3 LBA2 LBAL1 LBAO
ADDR
$2C DMA_alP 0 0 0 0 0 0 0 0
ADDR
$2D DMA_alP IPA23 IPA22 IPA21 IPA20 IPA19 IPA18 IPA17 IPA16
ADDR
$2E DMA_alP IPA15 IPA14 IPA13 IPA12 IPA11 IPA10 IPA9 IPA8
ADDR
$2F DMA_alP IPA7 IPA6 IPAS IPA4 IPA3 IPA2 IPAL IPAO
ADDR
$30 DMA_aBYTE 0 0 0 0 0 0 0 0
CNT
$31 DMA_aBYTE | BCNT23 BCNT22 BCNT21 BCNT20 BCNT19 BCNT18 BCNT17 BCNT16
CNT
$32 DMA_aBYTE | BCNT15 BCNT14 BCNT13 BCNT12 BCNT11 BCNT10 BCNT9 BCN8
CNT
$33 DMA_aBYTE BCNT7 BCNT6 BCNT5 BCNT4 BCNT3 BCNT2 BCNT1 BCNTO
CNT
$34 DMA_aTBL TA31 TA30 TA29 TA28 TA27 TA26 TA25 TA24
ADDR
$35 DMA_aTBL TA23 TA22 TA21 TA20 TA19 TA18 TAL7 TA16
ADDR
$36 DMA_aTBL TA15 TA14 TA13 TA12 TALL1 TA10 TA9 TAS8
ADDR
$37 DMA_aTBL TA7 TA6 TA5 TA4 TA3 TA2 TAl TAO
ADDR
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Table 1-10. IP2 Chip Memory Map - Control and Status Registers
(Continued)

Register Register Register Bit Names
Offset Name D7 b6 | D5 | D4 | D3 D2 D1 DO
DMAC for IndustryPack b, request 0 or for IndustryPack a, request 1. Thisregister set is referred to as DMACD in the text.
$38 DMA_b 0 DLBE 0 IPEND CHANI TBL IPTO DONE
STATUS
$39 DMA_bINT 0 0 DINT DIEN DICLR DIL2 DIL1 DILO
CTRL
$3a DMA ENABLE 0 0 0 0 0 0 0 DEN
$3b RESERVED 0 0 0 0 0 0 0 0
$3c DMA_bCON- | DHALT 0 DTBL ADMA WIDTH1 | WIDTHO A_CH1 XXX
TROL 1
$3d DMA_b CON- INTE 0 DMAEI DMAEO ENTO TOIP 0 0
TROL 2
$3e RESERVED 0 0 0 0 0 0 0 0
$3f RESERVED 0 0 0 0 0 0 0 0
$40 DMA_bLB LBA31 LBA30 LBA29 LBA28 LBA27 LBA26 LBA25 LBA24
ADDR
$41 DMA_bLB LBA23 LBA22 LBA21 LBA20 LBA19 LBA18 LBA17 LBA16
ADDR
$42 DMA_bLB LBA15 LBA14 LBA13 LBA12 LBA11 LBA10 LBA9 LBA8
ADDR
$43 DMA_bLB LBA7 LBAG6 LBAS LBA4 LBA3 LBA2 LBAL1 LBAO
ADDR
$44 DMA_bIP 0 0 0 0 0 0 0 0
ADDR
$45 DMA_bIP IPA23 1PA22 IPA21 IPA20 IPA19 IPA18 IPAL7 IPA16
ADDR
$46 DMA_bIP IPA15 IPA14 IPA13 IPA12 IPA11 IPA10 IPA9 IPA8
ADDR
$47 DMA_bIP IPA7 IPA6 IPAS IPA4 IPA3 IPA2 IPA1 IPAO
ADDR
$48 DMA_bBYTE 0 0 0 0 0 0 0 0
CNT
$49 DMA_bBYTE | BCNT23 BCNT22 BCNT21 BCNT20 BCNT19 BCNT18 BCNT17 BCNT16
CNT
$a DMA_bBYTE | BCNT15 BCNT14 BCNT13 BCNT12 BCNT11 BCNT10 BCNT9 BCN8
CNT
$4b DMA_bBYTE BCNT7 BCNT6 BCNT5 BCNT4 BCNT3 BCNT2 BCNT1 BCNTO
CNT
$4c DMA_b TBL TA31 TA30 TA29 TA28 TA27 TA26 TA25 TA24
ADDR
$4d DMA_b TBL TA23 TA22 TA21 TA20 TA19 TA18 TAL17 TA16
ADDR
$e DMA_b TBL TA15 TA14 TA13 TA12 TA11 TA10 TA9 TA8
ADDR
$4f DMA_b TBL TA7 TAG TAS5 TA4 TA3 TA2 TAl TAO
ADDR
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Table 1-10. IP2 Chip Memory Map - Control and Status Registers
(Continued)

Register Register Register Bit Names
Offset Name D7 D6 | D5 [ D4 [ D3 D2 D1 DO
DMAC for IndustryPack c, request 0. Thisregister set isreferred to as DMACc in the text.
$50 DMA_c 0 DLBE 0 IPEND CHANI TBL IPTO DONE
STATUS
$51 DMA_cINT 0 0 DINT DIEN DICLR DIL2 DIL1 DILO
CTRL
$52 DMA ENABLE 0 0 0 0 0 0 0 DEN
$53 RESERVED 0 0 0 0 0 0 0 0
$54 DMA_cCON- | DHALT 0 DTBL ADMA WIDTH1 | WIDTHO 0 XXX
TROL 1
$55 DMA_c CON- INTE 0 DMAEI DMAEO ENTO TOIP 0 0
TROL 2
$56 RESERVED 0 0 0 0 0 0 0 0
$57 RESERVED 0 0 0 0 0 0 0 0
$58 DMA_cLB LBA31 LBA30 LBA29 LBA28 LBA27 LBA26 LBA25 LBA24
ADDR
$59 DMA_cLB LBA23 LBA22 LBA21 LBA20 LBA19 LBA18 LBA17 LBA16
ADDR
$5A DMA_cLB LBA15 LBA14 LBA13 LBA12 LBA11 LBA10 LBA9 LBA8
ADDR
$5B DMA_cLB LBA7 LBAG6 LBAS LBA4 LBA3 LBA2 LBAL1 LBAO
ADDR
$5C DMA_cIP 0 0 0 0 0 0 0 0
ADDR
$5D DMA_cIP IPA23 IPA22 IPA21 IPA20 IPA19 IPA18 IPA17 IPA16
ADDR
$5E DMA_cIP IPA15 IPA14 IPA13 IPA12 IPA11 IPA10 IPA9 IPA8
ADDR
$5F DMA_cIP IPA7 IPA6 IPAS IPA4 IPA3 IPA2 IPAL IPAO
ADDR
60 DMA_cBYTE 0 0 0 0 0 0 0 0
CNT
$61 DMA_cBYTE | BCNT23 BCNT22 BCNT21 BCNT20 BCNT19 BCNT18 BCNT17 BCNT16
CNT
$62 DMA_cBYTE | BCNT15 BCNT14 BCNT13 BCNT12 BCNT11 BCNT10 BCNT9 BCN8
CNT
$63 DMA_cBYTE BCNT7 BCNT6 BCNT5 BCNT4 BCNT3 BCNT2 BCNT1 BCNTO
CNT
$64 DMA_cTBL TA31 TA30 TA29 TA28 TA27 TA26 TA25 TA24
ADDR
$65 DMA_cTBL TA23 TA22 TA21 TA20 TA19 TA18 TAL7 TA16
ADDR
$66 DMA_cTBL TA15 TA14 TA13 TA12 TALL TA10 TA9 TA8
ADDR
$67 DMA_cTBL TA7 TA6 TA5 TA4 TA3 TA2 TAl TAO
ADDR
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Table 1-10. IP2 Chip Memory Map - Control and Status Registers
(Continued)

Register Register Register Bit Names
Offset Name D7 D6 | D5 | D4 D3 D2 D1 DO
DMAC for IndustryPack d, request 0 or for IndustryPack c, request 1, and for PACER CLOCK. This register set, not including the Pacer
Clock, isreferred to as DMACA in the text.
$68 BMA_d 0 DLBE 0 IPEND | CHANI TBL IPTO DONE
STATUS
$69 DMA_dINT 0 0 DINT DIEN DICLR DIL2 DIL1 DILO
CTRL
$6a DMA ENABLE 0 0 0 0 0 0 0 DEN
$6b RESERVED 0 0 0 0 0 0 0 0
$6C DMA_d CON- | DHALT 0 DTBL ADMA WIDTH1 | WIDTHO C_CH1 XXX
TROL 1
$6d DMA_d CON- INTE 0 DMAEI DMAEO ENTO TOIP 0 0
TROL 2
$6e RESERVED 0 0 0 0 0 0 0 0
$6f RESERVED 0 0 0 0 0 0 0 0
$70 DMA_dLB LBA31 LBA30 LBA29 LBA28 LBA27 LBA26 LBA25 LBA24
ADDR
$71 DMA_dLB LBA23 LBA22 LBA21 LBA20 LBA19 LBA18 LBA17 LBA16
ADDR
$72 DMA_dLB LBA15 LBA14 LBA13 LBA12 LBA11 LBA10 LBA9 LBA8
ADDR
$73 DMA_dLB LBA7 LBA6 LBAS LBA4 LBA3 LBA2 LBALl LBAO
ADDR
$74 DMA_dIP 0 0 0 0 0 0 0 0
ADDR
$75 DMA_dIP IPA23 1PA22 IPA21 IPA20 IPA19 IPA18 IPAL7 IPA16
ADDR
$76 DMA_dIP IPA15 IPA14 IPA13 IPA12 IPA11 IPA10 IPA9 IPA8
ADDR
$77 DMA_dIP IPA7 IPA6 IPAS IPA4 IPA3 IPA2 IPAL IPAO
ADDR
$78 DMA_dBYTE 0 0 0 0 0 0 0 0
CNT
$79 DMA_dBYTE | BCNT23 BCNT22 BCNT21 BCNT20 BCNT19 BCNT18 BCNT17 BCNT16
CNT
$7a DMA_dBYTE | BCNT15 BCNT14 BCNT13 BCNT12 BCNT11 BCNT10 BCNT9 BCN8
CNT
$7b DMA_dBYTE BCNT7 BCNT6 BCNT5 BCNT4 BCNT3 BCNT2 BCNT1 BCNTO
CNT
$7c DMA_d TBL TA31 TA30 TA29 TA28 TA27 TA26 TA25 TA24
ADDR
$7d DMA_d TBL TA23 TA22 TA21 TA20 TA19 TA18 TAL17 TA16
ADDR
$7e DMA_d TBL TA15 TA14 TA13 TA12 TA11 TA10 TA9 TA8
ADDR
$7f DMA_d TBL TA7 TA6 TAS TA4 TA3 TA2 TAl TAO
ADDR
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Table 1-10. IP2 Chip Memory Map - Control and Status Registers
(Continued)
Register Register Register Bit Names
Offset Name D7 D6 D5 D4 D3 D2 D1 DO
$80 | PACERINT 0 IRE INT IEN ICLR IL2 L1 ILO
CONTROL
$81 | PACERGEN | PLTY PLS 0 EN CLR P2 PSL PSO
CONTROL
$82 PACER T15 T14 T13 T12 Ti1 T10 T9 T8
TIMER
$83 PACER T7 T6 T5 T4 T3 T2 T1 TO
TIMER
The following MCECC memory map applies only to the 200/300-Series MVME172
boards.
Table 1-11. MCECC Internal Register Memory Map
MCECC Base Address = $FFF43000 (1st); $FFF43100 (2nd)
Register Register Register Bit Names
Offset Name D31 | D30 | D29 | D28 D27 D26 | D25 | D24
$00 |CHIPID CID7 |CID6 |CID5 |[CID4 |CID3 ClD2 |CID1 |CIDO
$04 | CHIPREVISION REV7 |REV6 |REV5 |REV4 |REV3 |REV2 |REV1 |REVO
$08 | MEM CONFIG FSTRD 1 0 MSIZ2 |MSIZ1 |MSIZ0
$0C  |DUMMY 0 0 0 0 0 0 0 0 0
$10 |DUMMY 1 0 0 0 0 0 0 0 0
$14 |BASEADDRESS ||BAD31 |BAD30 |BAD29 |BAD28 |BAD27 |BAD26 |BAD25 |BAD24
$18 |DRAMCONTRL ||BAD23 [BAD22 |RWB5 |SWAIT |RWB3 |NCEIEN |NCEBEN | RAMEN
$1C | BCLK FREQ BCK7 |BCK6 |BCK5 |BCK4 |BCK3 |BCK2 |BCK1 |BCKO
$20 | DATA CONTRL 0 0 DERC |ZFILL |RWCKB |0 0 0
$24 | SCRUB CNTRL RACODE |RADATA |HITDIS |SCRB |SCRBEN |0 SBEIEN | IDIS
$28 | SCRUB PERIOD SBPD15 |SBPD14 |SBPD13 |SBPD12 |SBPDI1l |SBPDIO |SBPDY |SBPDS
$2C SCRUB PERIOD SBPD7 SBPD6 SBPD5 SBPD4 SBPD3 SBPD2 SBPD1 | SBPDO
$30 |CHIPPRESCALE |[CPS7 |CPS6 |CPS5 |CPS4 |CPS3 CPS2 |CPSL |CPSD
$34 SCRUB TIME ON/OFF || SRDIS 0 STON2 | STON1 |STONO STOFF2 | STOFF1 | STOFFO
$38 SCRUB PRESCALE (|0 0 SPS21 SPS20 SPS19 SPS18 SPS17 SPS16
$3C | SCRUB PRESCALE ||sPsl5 |spsl4  [spsl3  |SPsl2  |spsll  |sPsl0  |sPs9 | sps8
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Table 1-11. MCECC Internal Register Memory Map (Continued)
MCECC Base Address = $FFF43000 (1st); $FFF43100 (2nd)

Register Register Register Bit Names
Offset Name D31 | D30 | D20 | D28 | D27 | D26 | D25 | D24
$40 | SCRUB PRESCALE ||sSps7 SPS6 SPS5 SPs4 SPS3 SPS2 SPsl SPSO
$44 SCRUB TIMER ST15 ST14 ST13 ST12 ST11 ST10 ST9 ST8
$48 SCRUB TIMER ST7 ST6 ST5 ST4 ST3 ST2 ST1 STO
$4C SCRUB ADDRCNTRL |10 0 0 0 0 SAC26 |SAC25 |SAC24
$50 SCRUB ADDRCNTRL ||SAC23 |SAC22 |SAC21 |SAC20 |SAC19 SAC18 |SAC17 | SACl16
$54 SCRUB ADDRCNTRL |[|SAC15 |SAC14 |SAC13 |SACl2 |SAC11 SAC10 |SAC9 |SAC8
$58 SCRUB ADDR CNTRL || SAC7 SAC6 SAC5 SAC4 0 0 0 0
$5C | ERRORLOGGER ||ERRLOG |ERD ESCRB |ERA EALT 0 MBE SBE
$60 ERROR ADDRESS ||EA31 EA30 EA29 EA28 EA27 EA26 EA25 EA24
$64 ERROR ADDRESS ||EA23 EA22 EA21 EA20 EA19 EA18 EA17 EA16
$68 ERROR ADDRESS ||EA15 EA14 EA13 EA12 EA1l EA10 EA9 EA8
$6C | ERRORADDRESS ||EA7 EAG6 EAS EA4 0 0 0 0
$70 ERROR SYNDROME S7 S6 S5 A4 S3 S2 S1 SO
$74 DEFAULTSL WRHDIS | STATCOL | FSTRD | SELI1 SELIO RSIZ2 RSIZ1 RSIZO
$78 | DEFAULTS? FRC OPN |XY_FLIP |REFDIS |TVECT |NOCACHE |RESST2 |Resstl |RessTO
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Table 1-12. 785230 SCC Register Addresses

SCC 785230 SCC Register Address
SCC#1 Port B Control $FFF45001
(Al MVME172 Port B Data $FFF45003

modules)
Port A Control $FFF45005
Port A Data $FFF45007
SCC#2 Port B Control $FFF45801
(200/300-Series Port B Data $FFF45803
MVME172

only) Port A Control $FFF45805
Port A Data $FFF45807

Note A bugin MVME172sthat have MC2 chip revision $01 does
not allow the dataregistersto be accessed directly. Y ou must
access them indirectly viathe SCC chip. The software must
send a command to the control register that tells it that the
next thing read or written to the control register will go to the
dataregister. The following two macros are examples:

dev_addr isapointer to the base address of the SCC.
SCCRO isthe offset to the SCC control register #0.

#def i ne READ_SCC( VAR_NAME) \
dev_addr [ SCCRO] = 0x08;\
(VAR_NAME) = dev_addr [ SCCRO]

#def i ne VWRI TE_SCC( VAR_NAME) \
dev_addr [ SCCRO]
dev_addr [ SCCRO]

0x08; \
( VAR_NAMNE)
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Table 1-13. 82596CA Ethernet LAN Memory Map

82596CA Ethernet LAN
Directly Accessible Registers

Data Bits
Address
D31 D16 D15 DO
$FFF46000 Upper Command Word Lower Command Word
$FFF46004 MPU Channel Attention (CA)
Notes 1. Refer to the MPU Port and MPU Channel Attention

registersin Chapter 3.

2. After reset you must write the System Configuration
Pointer to the command registers prior to writing tothe MPU
Channel Attention register. Writes to the System
Configuration Pointer must be upper word first, lower word
second.
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Table 1-14. 53C710 SCSI Memory Map

Base Addressis $FFF47000

" iode SICTI0Register AddressMap | o dn oo
00 SIEN SDID SCNTL1 | SCNTLO 00
04 SOCL SODL SXFER SCID 04
08 SBCL SBDL SIDL SFBR 08
0oC SSTAT2 | SSTAT1 | SSTATO | DSTAT oC
10 DSA 10
14 CTEST3 | CTEST2 | CTEST1 | CTESTO 14
18 CTEST7 | CTEST6 | CTESTS5 | CTEST4 18
1C TEMP 1C
20 LCRC | CTEST8 | ISTAT DFIFO 20
24 DCMD DBC 24
28 DNAD 28
2C DSP 2C
30 DSPS 30
34 SCRATCH 34
38 DCNTL DWT DIEN DMODE 38
3C ADDER 3C

Note  Accesses may be 8-bit or 32-bit, but not 16-hit.
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BBRAM/TOD Clock Memory Map

The MK48T58 BBRAM (aso called Non-Volatile RAM or NVRAM) is
divided into six areas as shown in Table 1-15. The first five areas are
defined by software, while the sixth area, the time-of-day (TOD) clock, is
defined by the chip hardware. Thefirst areaisreserved for user data. The
second areais used by Motorola networking software. The third areamay
be used by an operating system. The fourth areaiis used by the MVME172
board debugger (MVMEL172Bug). Thefifth area, detailedin Table 1-16, is
the configuration area. The sixth area, the TOD clock, detailed in Table
1-17, is defined by the chip hardware.

Table 1-15. MK48T58 BBRAM/TOD Clock Memory Map

Address Range Description Size (Bytes)
$FFFCO0000 - $FFFCOFFF User Area 4096
$FFFC1000 - $FFFC10FF Networking Area 256
$FFFC1100 - $FFFC16F7 Operating System Area 1528
$FFFC16F8 - $FFFC1EF7 Debugger Area 2048
$FFFC1EF8 - $FFFC1FF7 Configuration Area 256
$FFFC1FF8 - $FFFC1FFF TOD Clock 8
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Table 1-16. BBRAM Configuration Area Memory Map

Address Range Description Size (Bytes)
$FFFC1EFS - $FFFC1EFB Version 4
$FFFC1EFC - $FFFC1FO07 Serial Number 12
$FFFC1FO08 - $FFFC1F17 Board ID 16
$FFFC1F18 - $FFFC1F27 PWA 16
$FFFC1F28 - $FFFC1F2B Speed
$FFFC1F2C - $FFFC1F31 Ethernet Address
$FFFC1F32 - $FFFC1F33 Reserved
$FFFC1F34 - $FFFC1F35 Local SCSI ID

$FFFC1F36 - $FFFC1F3D

Memory Mezz. PWB

$FFFCLF3E - $FFFC1F45

Memory Mezz. Serial Number

$FFFC1F46 - $FFFC1F4D

Static Mezz. PWB

$FFFC1FAE - $FFFC1F4D

Static Mezz. Serial

$FFFC1F56 - $FFFC1F5D

ECC1 Mezz. PWB

$FFFCI1F5E - $FFFC1F5D

ECC1 Mezz Serid

$FFFC1F66 - $FFFC1F65

ECC2 Mezz. PWB

$FFFCLF6E - $FFFCLF75

ECC2 Mezz. Serid

$FFFC1F76 - $FFFC1F7D

Ser. Port 2 Pers. PWB

$FFFC1F7E - $FFFC1F85

Ser. Port 2 Pers. Serial No.

$FFFC1F86 - $FFFC1F8D IP_aBoard ID
$FFFC1F8E - $FFFC1F95 IP_aBoard Serial Number
$FFFC1F96 - $FFFC1FOD IP_aBoard PWB
$FFFC1FOE - $FFFC1FAS IP_bBoard ID
$FFFC1FAG - $FFFC1FAD IP_b Board Serial Number
$FFFC1FAE - $FFFC1FB5 IP_b Board PWB
$FFFC1FB6 - $FFFC1FBD IP_cBoard ID
$FFFC1FBE - $FFFC1FC5 IP_c Board Serial Number
$FFFC1FC6 - $FFFC1FCD IP_c Board PWB
4FFFCI1FCE - $FFFC1FD5 IP_d Board ID

OO| OO OO CO| CO| ©CO| CO| CO| CO| OO OO OO OO| 0| Q| CO| CO| OO O O NI N| O| >
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Table 1-16. BBRAM Configuration Area Memory Map (Continued)

Address Range Description Size (Bytes)
$FFFC1FD6 - $FFFC1FDD IP_d Board Serial Number 8
4FFFC1FDE - $FFFC1FES IP_d Board PWB 8
$FFFC1FEG - $FFFC1FF6 Reserved 65

$FFFC1FF7 Checksum 1

Note IP_candIP_d are not used on 200/300-Series MVMEL72
modules.

Table 1-17. TOD Clock Memory Map

Data Bits )
Address Function
D7 | D6 | D5 | D4| D3| D2 | D1| DO

$FFFCIFF8 | W | R | S Cadlibration Control
$FFFCIFF9 | ST | —- | - | - | —- | —- | - | - Seconds | 00
$FFFCIFFA | X | = | == | = | = | == | - | - Minutes | 00
$FFFCIFFB | X | X | —~ | == | = | = | - | -- Hour 00
SFFFCIFFC | x |FT | x | X | X | = | = | - Day 01
$FFFCIFFD | X | X | = | = | = | = | = | - Date 01
$FFFCIFFE | X | X | X | = | = | = | - | - Month 01
S$FFFCIFFF | — [ - [~ | = [ = [ - | ~- | - Year 00

Notes W = Write Bit
R = Read Bit
S = Signbit
ST = Stop Bit
FT = Frequency Test
X =Must be set to 0
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The data structure of the configuration bytes starts at $FFFC1EF8 and is

as follows.

struct brdi _cnfg {
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char

version[ 4];
serial[12];

i d[ 16];

pwa[ 16] ;
speed[ 4] ;
ethernet[6];
fill[2];
Iscsiid[2];

pmem pwbl 8] ;
pnemserial [8];
smem pwb [ 8]
smemserial [8];
ecclnem pwb [ 8];
ecclnemserial [8];
ecc2nmem pwb [ 8] ;
ecc2nemsrial [8];
port2_pwb[ 8];
port2_serial[8];
i pa_brdid[8];

i pa_serial[8];

i pa_pwb[ 8] ;

i pb_brdi d[ 8];

i pb_serial[8];

i pb_pwb[ 8] ;

i pc_brdid[8];
ipc_serial[8];

i pc_pwb[ 8] ;

i pd_brdi d[ 8];

i pd_serial[8];

i pd_pwb[ 8] ;
reserved[ 17] ;
cksuni 1] ;

Thefields are defined as follows:

1. Four bytes arereserved for the revision or version of this structure.
Thisrevisionis stored in ASCII format, with the first two bytes
being the major version numbers and the last two bytes being the
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minor version numbers. For example, if the version of this structure
is 1.0, thisfield contains:

0100

. Twelve bytes are reserved for the seria number of the board in

ASCII format. For example, this field could contain:
000000470476

. Sixteen bytes are reserved for the board ID in ASCII format. For

example, for an MVMEL72 board with MC68060, SCSI, Ethernet,
AMB DRAM, and 512KB SRAM, thisfield contains:

MMEL72- xXxX
(The 12 characters are followed by four blanks.)

. Sixteen bytes are reserved for the printed wiring assembly (PWA)

number assigned to this board in ASCII format. This includes the
01- wprefix. Thisisfor the main logic board if more than one board
isrequired for a set. Additional boardsin a set are defined by a
structure for that set. For example, for an MVMEL72 board with
MC68060, SCSI, Ethernet, 4AMB DRAM, and 512KB SRAM, at
revision A, the PWA field contains:

01- WB18xBO1A
(The 12 characters are followed by four blanks.)

. Four bytes contain the speed of the board in MHz. The first two

bytes are the whole number of MHz and the second two bytes are
fractions of MHz. For example, for a 60.00 MHz board, this field
contains:

6000

. Six bytesarereserved for the Ethernet address. The addressis stored

in hexadecimal format. (Refer to the detailed description earlier in
this chapter.) If the board does not support Ethernet, thisfield is
filled with zeros.

. These two bytes are reserved.

. Two bytesarereserved for thelocal SCSI ID. The SCS| ID isstored

in ASCII format.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Eight bytesarereserved for the printed wiring board (PWB) number

assigned to the memory mezzanine board in ASCII format. This
does not include the 01- wprefix. For example, for a4MB
mezzanine at revision A, the PWB field contains:

3992B03A

Eight bytes are reserved for the serial number assigned to the
memory mezzanine board in ASCII format.

Eight bytesarereserved for the printed wiring board (PWB) number
assigned to the serial port 2 personality board in ASCI| format.

Static Memory Mezzanine pwb identifier in ascii
Static Memory Mezzanine serial number in ascii

ECC1 Memory Mezzanine pwb identifier in ascii
ECC1 Memory Mezzanine serial number in ascii
ECC2 Memory Mezzanine pwb identifier in ascii
ECC2 Memory Mezzanine serial number in ascii

Eight bytes are reserved for the serial number assigned to the serial
port 2 personality board in ASCII format.

Eight bytes are reserved for the board identifier, in ASCI|I, assigned
to the optional first IndustryPack a.

Eight bytesarereserved for the serial number, in ASCII, assigned to
the optional first IndustryPack a.

Eight bytes arereserved for the printed wiring board (PWB) number
assigned to the optional first IndustryPack a.

Eight bytes arereserved for the board identifier, in ASCII, assigned
to the optional second IndustryPack b.

Eight bytesarereserved for the serial number, in ASCI|I, assigned to
the optional second IndustryPack b.

Eight bytesarereserved for the printed wiring board (PWB) number
assigned to the optional second IndustryPack b.

Eight bytes are reserved for the board identifier, in ASCI|I, assigned
to the optional third IndustryPack c.
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20.

21.

22.

23.

24,

25,

26.

Eight bytesarereserved for the serial number, in ASCII, assigned to
the optional third IndustryPack c.

Eight bytesarereserved for the printed wiring board (PWB) number
assigned to the optional third IndustryPack c.

Eight bytes are reserved for the board identifier, in ASCII, assigned
to the optional fourth IndustryPack d.

Eight bytesarereserved for the serial number, in ASCII, assigned to
the optional fourth IndustryPack d.

Eight bytesarereserved for the printed wiring board (PWB) number
assigned to the optional fourth IndustryPack d.

Growth space (65 bytes) is reserved. This pads the structure to an
even 256 bytes.

Thefinal one byte of the areaisreserved for achecksum (as defined
in the Debugging Package for Motorola 68K CISC CPUs User’s
Manual) for security and data integrity of the configuration area of
the NVRAM. Thisdatais stored in hexadecimal format.

Interrupt Acknowledge Map

The local bus distinguishes interrupt acknowledge cycles from other
cycles by placing the binary value %11 on TT1-TTO. It also specifiesthe
level that is being acknowledged using TM2-TMO. The interrupt handler
selects which device within that level is being acknowledged.

VMEbus Memory Map

This section describes the mapping of local resources as viewed by
VMEbus masters. Default addresses for the slave, master, and GCSR
address decoders are provided by the ENV command.
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VMEbus Accesses to the Local Bus

The VMEchip2 includes a user-programmable map decoder for the
VMEbusto local businterface. The map decoder allows you to program
the starting and ending address and the modifiersthe MVMEL172 responds
to.

VMEbus Short I/O Memory Map

TheVMEchip2 includesauser-programmable map decoder for the GCSR.
The GCSR map decoder allows you to program the starting address of the
GCSR in the VMEDbus short 1/0 space.

Software Support Considerations

Interrupts

The MVMEL72 isacomplex board that interfaces to the VMEbus and
SCSI bus. These multiple businterfacesraise the issue of cache coherency
and support of indivisible cycles. There are also many sourcesof buserror.
First, let us consider how interrupts are handled.

The MC68060 uses hardware-vectored interrupts.

Most interrupt sources are level and base vector programmable. Interrupt
vectors from the MC2 chip and the VM Echip2 have two sections, a base
value which can be set by the processor, usualy the upper four bits, and
the lower bits which are set according to the particular interrupt source.
Thereisan onboard daisy chain of interrupt sources, with interrupts from
the MC2 chip having the highest priority, those from the IP2 chip having
the next highest priority, and interrupt sources from the VM Echip2 having
thelowest priority. Refer to Appendix A for an example of interrupt usage.

TheMC2 chip, 1P2 chip, and VMEchip2 ASICs are used to implement the
multilevel MC680x0 interrupt architecture. A PLD is used to combine the
individual IPLx signals from each ASIC.
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Cache Coherency

The MC68060 has the ability to watch local bus cycles executed by other
local bus masters such asthe SCSI DMA controller, the LAN, the
VMEchip2 DMA controller, the VMEbus to local bus controller, and the
IP DMA controller.

When snooping is enabled, the MPU can invalidate cache entries as
required by the current cycle. The MPU cannot watch VMEbus cycles
which do not accessthelocal busonthe MVME172. Software must ensure
that data shared by multiple processorsis kept in memory that is not
cached. The software must also mark all onboard and off-board I/O areas
as cache inhibited and serialized.

Sources of Local BERR*

A TEA* signal (indicating abus error) is returned to the local bus master
when alocal bus time-out occurs, aDRAM parity error occurs and parity
checking is enabled, or aVME bus error occurs during a VM Ebus access.

Note  The400/500-SeriesMVME172 models do not contain parity
DRAM.

The devices on the MVMEL72 that are able to assert alocal bus error are
described below.

Local Bus Time-out

A Local Bus Time-out occurs whenever alocal bus cycle does not
complete within the programmed time (VM Ebus bound cycles are not
timed by the local bustimer). If the system is configured properly, this
should only happen if software accesses a nonexistent location within the
onboard address range.
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VMEbus Access Time-out

A VMEDbus Access Time-out occurs whenever a VvV MEbus bound transfer
does not receive aV MEbus bus grant within the programmed time. Thisis

usually caused by another bus master holding the bus for an excessive
period of time.

VMEbus BERR*

A VMEbus BERR* occurswhen the BERR* signal line is asserted on the
VMEbuswhile alocal bus master is accessing the VMEbus. VMEbus
BERR* should occur only if: an initialization routine samplesto seeif a
deviceis present on the VMEDbus and it is not, software accesses a
nonexistent device within the VMEbus range, incorrect configuration
information causes the VMEchip2 to incorrectly access a device on the
VMEDbus (such as driving LWORD* low to a 16-bit board), a hardware
error occurs on the VMEDbus, or aVVMEbus slave reports an access error
(such as parity error).

Local DRAM Parity Error

Note  The400/500-SeriesMVME172 modelsdo not contain parity
DRAM.

When parity checking is enabled, the current bus master receives a bus
error if it isaccessing the local DRAM and a parity error occurs.

VMEchip2
An 8- or 16-bit writeto the LCSR inthe VMEchip2 causesalocal BERR*.

Bus Error Processing

Because different conditions can cause bus error exceptions, the software
must be able to distinguish the source. To aid in this, status registers are
provided for every local bus master. The next section describesthe various
causes of bus error and the associated status registers.
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Generally, the buserror handler can interrogate the status bits and proceed
with the result. However, an interrupt can happen during the execution of
the bus error handler (before an instruction can write to the status register
to raisethe interrupt mask). If the interrupt service routine causes a second
bus error, the status that indicates the source of the first bus error may be
lost. The software must be written to deal with this.

Description of Error Conditions on the MVME172

This section list the various error conditions that are reported by the
MVME172 hardware. A subsection heading identifies each type of error
condition. A standard format givesadescription of theerror, indicates how
notification of the error condition is made, indicates which status
register(s) have information about the error, and concludes with some
comments pertaining to each particular error.

MPU Parity Error

Note  The400/500_SeriesMVME172 modelsdo not contain parity
DRAM.

Description:
A DRAM parity error.

MPU Notification:
TEA is asserted during an MPU DRAM access.

Status:
Bit 9 of the MPU Status and DMA Interrupt Count Register in the
VMEchip2 at address $FFF40048.

Comments:
After memory has been initialized, this error normally indicates a
hardware problem.
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MPU Off-board Error

Description:
An error occurred while the MPU was attempting to access an off-board
resource.

MPU Notification:
TEA is asserted during off-board access.

Status:
Bit 8 of the MPU Status and DMA Interrupt Count Register. Address
$FFF40048.

Comments:

This can be caused by a VM Ebus time-out, aVMEbus BERR, or an
MVME172 VMEbus accesstime-out. Thelatter isthetime from when the
VMEDbus has been requested to when it is granted.

MPU TEA - Cause Unidentified

Description:
An error occurred while the MPU was attempting an access.

MPU Notification:
TEA isasserted during an MPU access.

Status:
Bit 10 of the MPU Status and DMA Interrupt Count Register at address
$FFF40048 in the VM Echip2.

Comments:
No status was given as to the cause of the TEA assertion.
MPU Local Bus Time-out

Description:
An error occurred while the MPU was attempting to access alocal
resource.

MPU Notification:
TEA isasserted during the MPU access.
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Status:
Bit 7 of the MPU Status and DMA Interrupt Count Register, (actually in
the DMAC Status Register) at address $FFF40048.

Comments.

Thelocal bustimer timed out. This usually indicatesthe MPU tried  to
read or write an address at which there was no resource. Otherwise, it
indicates a hardware problem.

DMAC VMEbus Error

Description:
The DMAC experienced a VMEDbus error during an attempted transfer.

MPU Notification:
DMAC interrupt (when enabled).

Status:
The VME hit is set in the DMAC Status Register (address $FFF40048 bit
1).

Comments:
Thisindicatesthe DMAC attempted to accessaVMEbus address at which
there was no resource or the VMEbus dave returned a BERR signal.

DMAC Parity Error

Note  The400/500-SeriesMVME172 modelsdo not contain parity
DRAM.

Description:
Parity error while the DMAC was reading DRAM.

MPU Notification:
DMAC interrupt (when enabled).

Status:
The DLPE bit isset in the DMAC Status Register (address $FFF40048 bit
5).
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Comments.
If the TBL bit is set (address $FFF40048 bit 2) the error occurred during a
command table access, otherwise the error occurred during a data access.

DMAC Off-board Error

Description:
Error encountered while the local bus side of the DMAC was attempting
to go to the VMEDbus.

MPU Notification:
DMAC interrupt (when enabled).

Status:
The DLOB bit isset inthe DMAC Status Register (address $FFF40048 bit
4).

Comments:

Thisisnormally caused by aprogramming error. The local bus address of
the DMAC should not be programmed with alocal bus address that maps
to the VMEbus. If the TBL bit is set (address $FFF40048 bit 2) the error
occurred during a command tabl e access, otherwise the error occurred
during a data access.

DMAC LTO Error

Description:
A local bus time-out (L TO) occurred while the DMAC was loca bus
master.

MPU Notification:
DMAC interrupt (when enabled).

Status:
The DLTO bit is set in the DMAC Status Register (address $FFF40048
bit 3).
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Comments:

Thisindicatesthe DMAC attempted to access alocal bus address at which
there was no resource. If the TBL bit is set (address $FFF40048 hit 2) the
error occurred during a command table access, otherwise the error
occurred during a data access.

DMAC TEA - Cause Unidentified

Description:
An error occurred while the DMAC was local bus master and additional
status was not provided.

MPU Notification:
DMAC interrupt (when enabled).

Status:
The DLBE bit isset inthe DMAC Status Register (address $FFF40048 bit
6).

Comments:

An 8- or 16-bit writeto the LCSR inthe VM Echip2 causesthiserror. If the
TBL bit is set (address $FFF40048 bit 2) the error occurred during a
command table access, otherwise the error occurred during a data access.

LAN Parity Error

Note  The400/500-SeriesMVME172 modelsdo not contain parity
DRAM.

Description:
Parity error while the LANCE was reading DRAM MPU.

Notification:
MC2 chip Interrupt (LAN ERROR IRQ).

Status:
MC2 chip LAN Error Status Register ($FFF42028).
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Comments:

The LANCE has no ability to respond to TEA so the error interrupt and
statusare provided inthe M C2 chip. Control for theinterruptisinthe MC2
chip LAN Error Interrupt Control Register ($FFF4202B).

LAN Off-Board Error

Description:
Error encountered while the LANCE was attempting to go to the VMEbus.

MPU Notification:
MC2 chip Interrupt (LAN ERROR IRQ).

Status:
MC2 chip LAN Error Status Register ($FFF42028).

Comments:

The LANCE has no ability to respond to TEA so the error interrupt and
statusare provided in the MC2 chip. Control for theinterruptisinthe MC2
chip LAN Error Interrupt Control Register ($FFF4202B).

LAN LTO Error

Description:
Local Bus Time-out occurred while the LANCE was local bus master.

MPU Notification:
MC2 chip Interrupt (LAN ERROR IRQ).

Status:
MC2 chip LAN Error Status Register ($FFF42028).

Comments:

The LANCE has no ability to respond to TEA so the error interrupt and
statusare provided in the MC2 chip. Control for theinterruptisintheMC2
chip LAN Error Interrupt Control Register ($FFF4202B).
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SCSI Parity Error

Note  The400/500-SeriesMVME172 models do not contain parity
DRAM.

Description:
Parity error detected while the 53C710 was reading DRAM.

MPU Notification:
53C710 Interrupt.

Status:
53C710 DMA Status Register 53C710 DMA Interrupt Status Register
MC2 chip SCSI Error Status Register ($FFF4202C).

Comments:
53C710 interrupt enables are controlled in the 53C710 and in the MC2
chip SCSI Interrupt Control Register ($FFF4202F).

SCSI Off-Board Error

Description:
Error encountered while the 53C710 was attempting to go to the VMEDbus.

MPU Notification:
53C710 Interrupt.

Status:
53C710 DMA Status Register 53C710 DMA Interrupt Status Register
MC2 chip SCSI Error Status Register ($FFF4202C).

Comments:
53C710 interrupt enables are controlled in the 53C710 and in the MC2
chip SCSI Interrupt Control Register ($FFF4202F).

SCSI LTO Error

Description:
Local Bus Time-out occurred while the 53C710 was local bus master.
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MPU Notification:
53C710 Interrupt.

Status:
53C710 DMA Status Register 53C710 DMA Interrupt Status Register
MC2 chip SCSI Error Status Register ($FFF4202C).

Comments:
53C710 interrupt enables are controlled in the 53C710 and in the MC2
chip SCSI Interrupt Control Register ($FFF4202F).

Example of the Proper Use of Bus Timers

In this example, the use of the bustimersisillustrated by describing the
sequence of events when the MPU on one MV ME172 accesses the local
bus memory on another MVME172 using the VMEDbus. In this scenario
there are three bus timersinvolved. These are the local bustimer, the
VMEbus access timer, and the Global VM Ebustimer. Thelocal bustimer
measures the time an access to an onboard resource takes. The VMEbus
timer measures the time from when the VM Ebusrequest hasbeeninitiated
to when a VMEDbus grant has been obtained. The global bus timer
measures the time from when aVVMEbus cycle begins to when it
completes. Normally these timers should be set to quite different values.

An example of one MVME172 accessing another MVMEL72 illustrates
the use of these timers.

When the processor or another local bus master initiates an access to the
VMEDbus, it first waits until any other local bus masters get off the local
bus. Then it beginsits cycle and the local bus timer starts counting. It
continues to count until an address decode of the VMEbus address space
is detected and then terminates. Thisis normally avery short period of
time. In fact all local bus non-error bus accesses are normally very short,
such asthetimeto access onboard memory. Therefore, it isrecommended
thistimer be set to a small value, such as 256 pisec.

The next timer to take over when one MV ME172 accesses another is the
V M Ebus access timer. This measures the time between when the VM Ebus
has been address decoded and hence a VM Ebus request has been made,
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and when VM Ebus mastership has been granted. Because we have found
inthe past that some VME systems can become very busy, we recommend
this time-out be set at alarge value, such as 32 msec.

Once the VMEDbus has been granted, athird timer takes over. Thisisthe
global VMEbustimer. This timer starts when a transfer actually begins

(DS0 or DSL1 goes active) and ends when that transfer compl etes (DS0 or

DS1 goesinactive). Thistime should be longer than any expected

legitimate transfer time on the bus. We normally set it to 256 isec. This

timer can also be disabled for debug purposes. Before an MVMEL172

access to another MVMEL72 can complete, however, the VM Echip2 on

the accessed MVMEL172 must decode a dave access and request the local

bus of the second MVME172. When the local busis granted (any

in-process onboard transfers have completed) then the local bus timer of

the accessed MVMEL72 starts. Normally, thisis also set to 256 psec.

When the memory has the data available, atransfer acknowledge signal
(TA)isgiven. ThistranglatesintoaDTACK signal onthe VMEbuswhich
isthen trandated into a TA signal to thefirst requesting processor, and the
transfer is complete. If the VMEbus global timer expires on alegitimate
transfer, the VMEbusto local buscontroller inthe VM Echip2 may become
confused and the VMEchip2 may misbehave; therefore, the bus timers’
values must be set correctly. The correct settings depend on the system
configuration.

MVME172 MC68060 Indivisible Cycles

The MC68060 performs operations that require indivisible
read-modify-write (RMW) memory accesses. These RMW sequences
occur when the MMU modifies table entries or when the MPU executes a
TAS, CAS, or CAS2 instruction. TAS cycles are always single-address
RMW operations, while the CAS, CAS2, and MMU operations can be
multiple-address RMW cycles. The VMEbus does not support
multiple-address RMW cycles and there is no defined protocol for
supporting multiple-address RMW cycles which start onboard and then
access off-board resources. The MVME172 does not fully support all
RMW operations in all possible cases.
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The MVMEL72 makes the following assumptions and supports alimited
subset of RMW instructions. The MVMEL172 supports single-address
RMW cycles caused by TAS and CAS instructions. Because it is not
possible to tell if the MC68060 is executing a single- or multiple-address
read-modify-write cycle, software should only execute single-address
RMW ingtructions. Multiple-address RMW cycles caused by CAS or
CAS2 ingructions are not guaranteed indivisible and may causeillegal
VMEDbus cycles. Lock cycles caused by MMU table walks do not cause
illegal VMEbus cycles, and they are not guaranteed indivisible.

lllegal Access to IP Modules from External VMEbus Masters

When a device other than the local MVMEL72 is operating as VMEbus
master, access by that device to the local IP modulesis subject to
restrictions.

Access to the IndustryPack memory space is supported in all cases. Asa
result of the difference in data width between the VMEbus and the IP
modules (D32 versus D16), however, access to the IndustryPack 1/0, 1D,
and Interrupt Acknowledge space is not supported for single |P modules.
This applies to IndustryPacks a, b, ¢, and d.
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VMEchip2 |2

Introduction

This chapter describes the VMEchip2 ASIC, local busto VMEbus
interface chip.

The VMEchip2 interfaces the local busto the VMEbus. In addition to the
VM Ebus defined functions, the VM Echip2 includes alocal busto
VMEbus DMA controller, VME board support features, and Global
Control and Status Registers (GCSR) for interprocessor communications.

Summary of Major Features
Local Busto VMEbus Interface:

O

Programmable local bus map decoder.

Programmable short, standard, and extended VMEbus
addressing.

Programmable AM codes.

Programmable 16-bit and 32-bit VMEbus data width.
Software-enabled write posting mode.

Write post buffer (one cache line or one four-byte).
Automatically performs dynamic bus sizing for VMEbus cycles.
Software-configured VMEbus access timers.

Local bus to VMEbus Requester:
Software-enabled fair request mode;
Software-configured release modes:
Release-When-Done (RWD), and
Release-On-Request (ROR); and
Software-configured BRO*-BR3* request levels.
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VMEbus Bus to Local Bus Interface:

Programmable VMEbus map decoder.
Programmable AM decoder.

Programmable local bus snoop enable.

Simple VMEDbus to local bus address translation.
8-bit, 16-bit and 32-bit VMEbus data width.
8-bit, 16-bit and 32-bit block transfer.

Standard and extended VMEbus addressing.
Software-enabled write posting mode.

Write post buffer (17 four-bytes in BLT mode, two four-bytes in
non-BLT mode).

An eight four-byte read ahead buffer (BLT mode only).

32-bit Local to VMEbus DMA Controller:

Programmable 16-bit, 32-bit, and 64-bit VMEbus data width.

Programmable short, standard, and extended VMEbus
addressing.

Programmable AM code.

Programmable local bus snoop enable.

A 16 four-byte FIFO data buffer.

Supports up to 4 GB of data per DMA request.
Automatically adjusts transfer size to optimize bus utilization.
DMA complete interrupt.

DMAC command chaining is supported by a singly-linked list of
DMA commands.

VMEbus DMA controller requester:
Software-enabled fair request modes;
Software-configured release modes:
Release-On-Request (ROR), and
Release-On-End-Of-Data (ROEOD);
Software-configured BRO-BR3 request levels; and
Software enabled bus-tenure timer.
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o VMEbus Interrupter:

Software-configured IRQ1-IRQ7 interrupt request level.
8-bit software-programmed status/ID register.

o VMEbus System Controller:

Arbiter with software-configured arbitration modes:
Priority (PRI),

Round-Robin-Select (RRS), and

Single-level (SGL).

Programmable arbitration timer.
IACK daisy-chain driver.
Programmable bus timer.
SYSRESET logic.

0 Global Control Status Register Set:

Four location monitors.

Global control of locally detected failures.

Global control of local reset.

Four global attention interrupt bits.

A chip ID and revision register.

Four 16-bit dual-ported general purpose registers.

o Interrupt Handler:

All interrupts are level-programmable.
All interrupts are maskable.

All interrupts provide a unique vector.
Software and external interrupts.

o Watchdog timer.
o Two 32-bit tick timers.
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Functional Blocks

The following sections provide an overview of the functions provided by
the VMEchip2. See Figure 2-1 for ablock diagram of the VMEchip2. A
detailed programming model for the local control and status registers
(LCSR) is provided in the following section. A detailed programming
model for the global control and status registers (GCSR) is provided inthe
next section.

Local Bus to VMEbus Interface

Thelocal busto VMEbus interface allows local bus masters access to
global resourcesonthe VMEDbus. Thisinterfaceincludesalocal bussave,
awrite post buffer, and a VMEbus master.

Using programmable map decoders with programmabl e attribute bits, the
local busto VMEbusinterface can be configured to provide the following
VMEDbus capabilities:

Addressing capahilities: A16, A24, A32
Datatransfer capabilities: D08, D16, D32

Thelocal bus slave includes six local bus map decoders for accessing the
VMEbus. Thefirst four map decoders are general purpose programmable
decoders, while the other two are fixed and are dedicated for |/O decoding.

Thefirst four map decoders compare local bus address lines A31 through
A16 with a16-bit start address and a 16-bit end address. When an address
in the selected range is detected, a VM EDus select is generated to the
VMEDbus master. Each map decoder also has eight attribute bits and an
enable bit. The attribute bits are for VM Ebus AM codes, D16 enable, and
write post (WP) enable.

The fourth map decoder also includes a 16-bit alternate address register
and a 16-bit alternate address select register. Thisallows any or all of the
upper 16 address bits from the local bus to be replaced by bits from the
alternate addressregister. Thefeature alowstheloca bus master to access
any VMEbus address.
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Figure 2-1. VMEchip2 Block Diagram
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Using the four programmable map decoders, separate VM Ebus maps can
be created, each with its own attributes. For example, one map can be
configured as A32, D32 with write posting enabled while a second map
can be A24, D16 with write posting disabled.

Thefirst 1/0 map decoder decodeslocal bus addresses $FFFF0000 through
$FFFFFFFF as the short 1/0 A16/D16 or A16/D32 area, and the other
provides an A24/D 16 space at $F0000000 to $FOFFFFFF and an A32/D16
space at $F1000000 to $FF7FFFFF.

Supervisor/non-privileged and program/data space is determined by
attribute bits. Write posting may be enabled or disabled for each decoder
I/O space and this map decoder may be enabled or disabled.

When write posting is enabled, the VM Echip2 storesthelocal bus address
and dataand then acknowledgesthe local bus master. Thelocal busisthen
free to perform other operations while the VM Ebus master requests the
VMEbus and performs the requested operation.

The write post buffer stores one byte, two-byte, four-byte, or one cache
line (four four-bytes). Write posting should only be enabled when bus
errors are not expected. If abus error is returned on awrite posted cycle,
thelocal processor isinterrupted, if theinterrupt isenabled. The address of
the error isnot saved. Normal memory never returns a bus error on awrite
cycle. However, some VM Ebus ECC memory cards perform aread-
modify-write operation and therefore may return abus error if thereisan
error on the read portion of aread-modify-write. Write posting should not
be enabled when this type of memory card is used. Also, memory should
not be sized using write operations if write posting is enabled. I/O areas
that have holes should not be write posted if software may access non-
existent memory. Using the programmable map decoders, write posting

can be enabled for “safe” areas and disabled for areas which are not “safe”.

Block transfer is not supported because the MC68060 block transfer
capability is not compatible with the VMEDbus.

TheVMEbus master supports dynamic bus sizing. When a local device

initiates a quad-byte access to a VMEbus slave that only has the D16 data

transfer capability, the chip executes two double-byte cycles on the

VMEDbus, acknowledging the local device after all requested four-bytes
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have been accessed. This enhances the portability of software because it
allows software to run on the system regardl ess of the physical
organization of global memory.

Using the local bus map decoder attribute register, the AM code that the
master places on the VM Ebus can be programmed under software control.

The VMEchip2 includes a software-controlled VM Ebus access timer, and
it startsticking when the chip is requested to do aV MEbus data transfer or
an interrupt acknowledge cycle. The timer stops ticking once the chip has
started the datatransfer on the VMEDbus. If the datatransfer does not begin
before the timer times out, the timer drives the local bus error signal, and
sets the appropriate status bit in the Local Control and Status Register
(LCSR). Using control bitsin the LCSR, the timer can be disabled, or it
can be enabled to drive the local bus error signal after 64 pis, 1 ms, or 32
ms.

The VMEchip2 includes a software-controlled VM Ebus write post timer,
and it starts ticking when a data transfer to the VMEbus is write posted.
The timer stops ticking once the chip has started the data transfer on the
VMEDbus. If thisdoes not happen beforethetimer timesout, the chip aborts
the write posted cycle and send an interrupt to the local businterrupter. If
the write post bus error interrupt is enabled in thelocal businterrupter, the
local processor isinterrupted to indicate awrite post time-out has occurred.
The write post timer has the same timing as the VMEbus access timer.

Local Bus to VMEbus Requester

The requester provides al the signals necessary to allow the local bus to
VMEbus master to request and be granted use of the VMEDbus. The chip
connectsto al signalsthat aVVMEbus requester is required to drive and
monitor.

Requiring no external jumpers, the chip providesthe meansfor softwareto
program the requester to request the bus on any one of the four bus request
levels, automatically establishing the bus grant daisy-chains for the three
inactive levels.
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The requester regquests the bus if any of the following conditions occur:

1. Thelocal bus master initiates either a datatransfer cycle or an
interrupt acknowledge cycle to the VMEDus.

2. Thechipisrequested to acquire control of the VMEbus as signaled
by the DWB input signal pin.

3. Thechipisrequested to acquire control of the VMEbus as signaled
by the DWB control bit in the LCSR.

Thelocal busto VMEbus requester in the VMEchip2 implements a fair
mode. By setting the LVFAIR bit, the requester refrains from regquesting
the VMEbus until it detects its assigned request line in its negated state.

Thelocal busto VMEbus requester attemptsto release the VM Ebus when
the requested datatransfer operation is compl ete, the DWB pin is negated,
the DWB bit inthe LCSR isnegated and the busisnot being held by alock
cycle. The requester releases the bus as follows:

1. When the chip is configured in the release-when-done (RWD)
mode, the requester releases the bus when the above conditions are
satisfied.

2. Whenthe chipisconfigured in the rel ease-on-request (ROR) mode,
the requester rel eases the bus when the above conditions are

satisfied and there is a bus request pending on one of the VMEbus
request lines.

To minimize the timing overhead of the arbitration process, the local bus
to VMEbus requester in the VMEchip2 executes an early release of the
VMEDbus. If it is aout to release the bus and it is executing a VM Ebus
cycle, therequester releases BBSY before its associated master completes
the cycle. This alows the arbiter to arbitrate any pending requests, and
grant the bus to the next requester, at the same time that the active master
completesits cycle.
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VMEDbus to Local Bus Interface

The VMEbus to local bus interface allows an off-board VM Ebus master
access to onboard resources. The VMEbus to local bus interface includes
the VMEDbus slave, write post buffer, and local bus master.

Adhering to the |IEEE 1014-87 VM Ebus Standard, the ave can withstand
address-only cycles, aswell as address pipelining, and respond to
unaligned transfers. Using programmable map decoders, it can be
configured to provide the following VMEbus capabilities:

Addressing capabilities: A24, A32

Datatransfer capabilities:. DO08(EO), D16, D32, D8/BLT,
D16/BLT, D32/BLT, D64/BLT
(BLT = block transfer)

The slave can be programmed to perform write posting operations. When
in this mode, the chip latches incoming data and addressing information
into a staging FIFO and then acknowl edges the VM Ebus write transfer by
asserting DTACK. The chip then requests control of the local bus and
independently accessesthelocal resource after it has been granted the local
bus. Thewrite-posting pipelineistwo deep in the non-block transfer mode
and 16 deep in the block transfer mode.

To significantly improve the access time of the slave when it responds to
aVMEbus block read cycle, the VMEchip2 contains a 16 four-byte deep
read-ahead pipeline. When responding to a block read cycle, the chip
performs block read cycles on the local bus to keep the FIFO buffer full.
Data for subsequent transfersis then retrieved from the onchip buffer,
significantly improving the response time of the slavein the block transfer
mode.

The VMEchip2 includes an onchip map decoder that alows software to
configure the global addressing range of onboard resources. The decoder
allows the local address range to be partitioned into two separate banks,
each with its own start and end address (in increments of 64KB), as well
as set each bank’s address modifier codes and write post enable and snoop
enable.
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Each map decoder includes an alternate address register and an alternate
address select register. These registers alow any or all of the upper 16
VMEbus address lines to be replaced by signals from the alternate address
register. This alows the address of local resources to be different from
their VMEDbus address.

Thealternate address register also providesthe upper eight bitsof thelocal
address when the VMEbus dave cycleis A24.

The local bus master requests the local bus and executes cycles as
required. To reduce local busloading and improve performance it aways
attemptsto transfer data using aburst transfer as defined by the M C68060.

When snooping is enabled, the local bus master requests the cache
controller in the MC68060 to monitor the local bus addresses.

Local Bus to VMEbus DMA Controller

The DMA Controller (DMAC) operates in conjunction with the local bus
master, the VMEbus master, and a 16 four-byte FIFO buffer. The DMA
controller has a 32-bit local address counter, 32-bit table address counter,
a 32-bit VMEbus address counter, a 32-hit byte counter, and control and
status registers. The Local Control and Status Register (LCSR) provides
software with the ability to control the operational modes of the DMAC.
Software can program the DMAC to transfer up to 4GB of datain the
course of asingle DMA operation. The DMAC supportstransfersfrom any
local bus address to any V MEbus address. The transfers may be from one
byteto 4GB in length.

To optimize local bus use, the DMAC automatically adjusts the size of
individual datatransfers until 32-bit transfers can be executed. Based on
the address of the first byte, the DMAC transfers asingle-byte, a
double-byte, or amixture of both, and then continuesto execute quad-byte
block transfer cycles. When the DMAC is set for 64-bit transfers, the
octal-byte transfers takes place. Based on the address of the last byte, the
DMAC transfers a single-byte, adouble-byte, or a mixture of both to end
the transfer.

2-10
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Using control register bitsin the LCSR, the DMAC can be configured to
provide the following VM Ebus capabilities:

Addressing capabilities: A16, A24, A32

Datatransfer capabilities:. D16, D32, D16/BLT, D32/BLT,
D64/BLT (BLT = block transfer)

Using the DMA AM control register, the address modifier code that the
VMEbus DMA controller places on the VM Ebus can be programmed
under software control. In addition, the DMAC can be programmed to
execute block-transfer cycles over the VMEDbus.

Complying with the VMEbus specification, the DMAC automatically
terminates block-transfer cycleswhenever a256-byte (D32/BLT) or 2-KB
(D64/BLT) boundary is crossed. It does so by momentarily releasing AS
and then, in accordance with its bus rel ease/bus request configuration,
initiating a new block-transfer cycle.

To optimize VMEbus use, the DMAC automatically adjusts the size of
individual datatransfers until 64-bit transfers (D64/BLT mode), 32-bit
transfers (D32 mode) or 16-bit transfers (D16 mode) can be executed.
Based on the address of the first byte, the DMAC transfers single-byte,
double-byte, or a mixture of both, and then continues to execute transfer
cycles based on the programmed data width. Based on the address of the
last byte, the DMAC transfers single-byte, double-byte, or a mixture of
both to end the transfer.

To optimizelocal bususewhen the VMEbusisoperating in the D16 mode,
the data FIFO converts D16 VMEbus transfers to D32 local bus transfers.
The FIFO also aligns dataif the source and destination addresses are not
aligned so the local bus and VMEbus can operate at their maximum data
transfer sizes.

To allow other boards access to the VMEDbus, the DMAC has bus tenure
timersto limit the time the DMAC spends on the VMEbus and to ensure a
minimum time off the VM Ebus. Sincetheloca busisgenerally faster than
the VMEDbus, other local bus masters may use the loca bus while the
DMAC iswaiting for the VMEbus.
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The DMAC also supports command chaining through the use of asingly-
linked list builtinlocal memory. Each entry inthelist includesaVMEbus
address, alocal bus address, a byte count, a control word, and a pointer to
the next entry. When the command chaining mode is enabled, the DMAC
reads and executes commands from the list in local memory until all
commands are executed.

The DMAC can be programmed to send an interrupt request to the local
businterrupter when any specific table entry has completed. Inadditionthe
DMAC aways sends an interrupt request at the normal completion of a
reguest or when an error is detected. If the DMAC interrupt is enabled in
the DMAC, thelocal busis interrupted.

To allow increased flexibility in managing the bus tenure to optimize bus
usage as required by the system configuration, the chip contains control
bitsthat allow the DMAC time on and off the busto be programmed. Using
these control bits, software can instruct the DMA Controller to acquirethe
bus, maintain mastership for a specific amount of time, and then, after
relinquishing it, refrain from requesting it for another specific amount of
time.

No Address Increment DMA Transfers

During norma memory-to-memory DMA transfers, the DMA controlleris
programmed to increment the local bus and VM Ebus address. Thisallows
ablock of datato be transferred between VM Ebus memory and local bus
memory. In some applications, it may be desirable to transfer a block of
datafrom local bus memory to asingle VMEbus address. This single
VMEbus address may be a FIFO or similar type device which can accept
alarge amount of data but only appears at single VMEbus address. The
DMA controller provides support for these devices by allowing transfers
without incrementing the VMEbus address. The DMA controller also
allows DMA transfers without incrementing the local bus address,
however the MVMEL172 does not have any onboard devices that benefit
from not incrementing the local bus address.

Thetransfer mode ontheVMEbusmay beD16, D16/BLT, D32, D32/BLT
or D64/BLT. When the noincrement address mode is sel ected, some of the
VMEbus addresslinesand local bus addresslines continuetoincrementin
some modes. Thisisrequired to support the various port sizesand to allow

2-12
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transfers which are not an even byte count or start at an odd address, with
respect to the port size. A 16-hit device should respond with VA<1> high
or low. Devices on the local bus should respond to any combination of

LA<3..2>. Thisisrequired to support the burst mode on the M C68060 bus.

Normally when the non-increment mode is used, the starting address and
byte count would be aligned to the port size. For example, aDMA transfer
to a16-bit FIFO would start on a 16-bit boundary and would have an even
number of 16-hit transfers. If the starting addressis not aligned or the byte
count is odd, the DMA controller will increment the lower address lines.
Thisisrequired because the lower order address lines are used to define
the size of the transfer and the byte lanes.

The VMEbus uses VA<2..1>, LWORD*, and DS<1..0>* to define the
transfer size and byte lanes. If the VMEbus port sizeisD32, then VA<1>,
LWORD* and DS<1..0>* are used to define the transfer size and byte
lanes. During D16 transfers, the VMEbus address line VA<1> toggles. If
the VMEbus port sizeis D64, then VA<2..1>, LWORD* and DS<1..0>*
are used to define the transfer size and byte lanes. Local bus address
LA<3..0>and SIZ<1..0> are used to define the transfer size and byte lanes
on local bus. During local bus transfers, LA<3..2> count.

The DMA controller internally increments the VM Ebus address counter
and if thetransfer modeisBLT, the DMA controller generates a new
address strobe (AS*) when a block boundary is crossed.

DMAC VMEbus Requester

The chip contains an independent VM Ebus requester associated with the
DMA Controller. Thisalowsflexibility in instituting different bus tenure
policies for the single-transfer oriented master, and the block-transfer
oriented DMA controller. The DMAC requester provides all the signals
necessary to alow the onchip DMA Controller to request and be granted
use of the VMEDbus.

Requiring no external jumpers, the chip providesthe meansfor softwareto
program the DM AC requester to request the bus on any one of thefour bus
reguest levels, automatically establishing the bus grant daisy-chainsfor the
threeinactive levels.
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The DMAC requester requests the bus as required to transfer data to or
from the FIFO buffer.

The requester implements a fair mode. By setting the DFAIR bit, the
requester refrains from requesting the bus until it detects its assigned
reguest linein its negated state.

The requester rel eases the bus when requested to by the DMA controller.
The DMAC aways releases the VM Ebus when the FIFO isfull (VMEbus
to local bus) or empty (local busto VMEbus). The DMAC can aso be
programmed to release the VM Ebus when another VM Ebus master
reguests the bus, when the time on timer has expired, or when the time on
timer has expired and another VM Ebus master is requesting the bus. To
minimize the timing overhead of the arbitration process, the DMAC
requester executes an early release of the bus. If it is about to release the
bus and it is executing aVVMEDbus cycle, the requester releases BBSY
beforeits associated VM Ebus master completesthe cycle. Thisalowsthe
arbiter to arbitrate any pending requests, and grant the bus to the next
reguester, at the same time that the DMAC completesits cycle.

Tick and Watchdog Timers

Prescaler

The VMEchip2 has two 32-hit tick timers and awatchdog timer. Thetick
timersrun on al MHz clock which is derived from the local bus clock by
the prescaler.

The prescaler is used to derive the various clocks required by the tick
timers, VME access timers, reset timer, bus arbitration timer, local bus
timer, and VMEbus timer. The prescaler divides the local bus clock to
produce the constant-frequency clocks required. Software is required to
load the appropriate constant, depending upon the local bus clock,
following reset to ensure proper operation of the prescaler.

2-14
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Tick Timers

TheVMEchip2includestwo general purposetick timers. Thesetimerscan
be used to generate interrupts at various rates or the counters can be read
at varioustimes for interval timing. The timers have aresolution of 1 ps
and when free running, they roll over every 71.6 minutes.

Each tick timer has a 32-bit counter, a 32-bit compare register, a 4-bit
overflow register, an enable bit, an overflow clear bit, and a
clear-on-compare enable bit. The counter is readable and writable at any
time and when enabled in the free run mode, it increments every 1us.
When the counter is enabled in the clear-on-compare mode, it increments
every 1lusuntil the counter value matches the value in the compare
register. When amatch occurs, the counter is cleared. When a match
occurs, in either mode, an interrupt is sent to the local businterrupter and
the overflow counter isincremented. An interrupt to the local busis only
generated if the tick timer interrupt is enabled by the local businterrupter.
Theoverflow counter can be cleared by writing aoneto the overflow clear
bit.

Tick timer one or two can be programmed to generate a pulse on the
VMEbus IRQL1 interrupt line at the tick timer period. This provides a
broadcast interrupt function which allows several VME boards to receive
an interrupt at the sametime. In certain applications, thisinterrupt can be
used to synchronize multiple processors. Thisinterrupt is not
acknowledged on the VMEDbus. This modeis intended for specific
applications and is not defined in the V MEbus specification.

Watchdog Timer

The watchdog timer has a 4-bit counter, four clock select bits, an enable
bit, alocal reset enablebit, aSY SRESET enablebit, aboard fail enablebit,
counter reset bit, WDTO status bit, and WDTO status reset bit.

When enabled, the counter increments at arate determined by the clock
select bits. If the counter is not reset by software, the counter reaches its
terminal count. When this occurs, the WDTO status bit is set; and if the
local or SY SRESET function is enabled, the selected reset is generated; if
the board fail function is enabled, the board fail signal is generated.
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VMEDbus Interrupter

Theinterrupter provides all the signals necessary to allow software to
reguest interrupt service from a VMEbus interrupt handler. The chip
connectsto al signalsthat aVMEbus interrupter is required to drive and
monitor.

Requiring no external jJumpers, the chip providesthe meansfor softwareto
program the interrupter to request an interrupt on any one of the seven
interrupt request lines. In addition, the chip controls the propagation of the
acknowledge on the IACK daisy-chain.

Theinterrupter operates in the rel ease-on-acknowledge (ROAK) mode.

An 8-bit control register provides software with the meansto dynamically
program the status/I D information. Upon reset, thisregister isinitialized to
astatus/I D of $0F (the uninitialized vector in the 68K -based environment).

The VMEbus interrupter has an additional feature not defined in the
VMEbus specification. The VMEchip2 supports a broadcast mode on the
IRQ1 signal line. When this feature is used, the normal IRQ1 interrupt to
thelocal businterrupter should be disabled and the edge-sensitive IRQ1
interrupt to the local bus interrupter should be enabled. All boardsin the
system which are not participating in the broadcast interrupt function
should not drive or respond to any signals on the IRQ1 signal line.

There are two ways to broadcast an IRQ1 interrupt. The VMEbus
interrupter in the VMEchip2 may be programmed to generate alevel one
interrupt. Thisinterrupt must be cleared using the interrupt clear bit in the
control register because the interrupt is never acknowledged on the
VMEDbus. The VMEchip2 allowsthe output of one of the tick timersto be
connected to the IRQ1 interrupt signal line on the VMEbus. When this
function is enabled, a pulse appears on the IRQ1 signal line at the
programmed interrupt rate of the tick timer.
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VMEbus System Controller

With the exception of the optional SERCLK Driver and the Power
Monitor, the chip includes all the functions that a VM Ebus System
Controller must provide. The System Controller is enabled/disabled with
the aid of an external jumper (the only jumper required in aVMEchip2
based VMEDbus interface).

Arbiter

The arbitration algorithm used by the chip arbiter is selected by software.
All three arbitration modes defined in the VM Ebus Specification are
supported: Priority (PRI), Round-Robin-Select (RRS), as well as Single
(SGL). When operating in the PRI mode, the arbiter assertsthe BCLR line
whenever it detects arequest for the bus whose level is higher that the one
being serviced.

The chip includes an arbitration timer, preventing a bus lockup when no
requester assumes control of the bus after the arbiter has issued a grant.
Using a control bit, thistimer can be enabled or disabled. When enabled,
it assumes control of the bus by driving the BBSY signal after 256 pisecs,
releasing it after satisfying the requirements of the VM Ebus specification,
and then re-arbitrating any pending bus requests.

IACK Daisy-Chain Driver

Complying with the latest revision of the VM Ebus specification, the
System Controller includes an IACK Daisy-Chain Driver, ensuring that
the timing requirements of the IACK daisy-chain are satisfied.

Bus Timer

The Bus Timer is enabled/disabled by software to terminate a V MEbus
cycle by asserting BERR if any of the VM Ebus data strobes is maintained
in its asserted state for longer than the programmed time-out period. The
time-out period can be set to 8, 64, or 256 secs. The bus timer terminates
an unresponded VMEbus cycleonly if both it and the system controller are
enabled.
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Reset Driver

Local Bus

In addition to the VM Ebus timer, the chip contains alocal bustimer. This
timer asserts the local TEA when the local bus cycle maintained inits
asserted state for longer that the programmed time-out period. This timer
can be enabled or disabled under software control. Thetime-out period can
be programmed for 8, 64, or 256 secs.

The chip includes both aglobal and alocal reset driver. When the chip
operates as the VMEDbus system controller, the reset driver provides a
global system reset by asserting the VMEbus signal SYSRESET. A
SYSRESET may be generated by the RESET switch, a power up reset, a
watch dog time-out, or by a control bit in the LCSR. SY SRESET remains
asserted for at least 200 msec, as required by the VM Ebus specification.

Similarly, the chip provides an input signal and a control bit to initiate a
local reset operation.

Thelocal reset driver is enabled even when the chip is not the system
controller. A local reset may be generated by the RESET switch, a power
up reset, awatch dog time-out, aVMEbus SY SRESET, or a control bitin
the GCSR.

Interrupter and Interrupt Handler

There are 31 interrupt sources in the VMEchip2: VMEbus ACFAIL,
ABORT switch, VMEbus SY SFAIL, write post bus error, external input,
VMEbus IRQL1 edge-sensitive, VM Echip2 VMEbus interrupter
acknowledge, tick timer 2-1, DMAC done, GCSR SIG3-0, GCSR location
monitor 1-0, softwareinterrupts 7-0, and VMEbus IRQ7-1. Each of the 31
interrupts can be enabled to generate alocal businterrupt at any level. For
example, VMEbus IRQ5 can be programmed to generate alevel 2 loca
bus interrupt.

TheVMEbusAC fail interrupter isan edge-sensitiveinterrupter connected
to the VMEbus ACFAIL signal line. Thisinterrupter isfiltered to remove
the ACFAIL glitch which isrelated to the BBSY glitch.

The SY Sfail interrupter is an edge-sensitive interrupter connected to the
VMEDbus SY SFAIL signal line.

2-18

Computer Group Literature Center Web Site



Functional Blocks

The write post bus error interrupter is an edge-sensitive interrupter
connected to the local busto VM Ebus write post bus error signal line.

The VMEbus IRQ1 edge-sensitive interrupter is an edge-sensitive
interrupter connected to the VM Ebus IRQ1 signal line. Thisinterrupter is
used when one of the tick timersis connected to the IRQ1 signal line.
When this interrupt is acknowledged, the vector is provided by the
VMEchip2 and a VMEbus interrupt acknowledge is not generated. When
thisinterrupt is enabled, the VMEbus IRQ1 level-sensitive interrupter
should be disabled.

The VMEchip2 VMEbus interrupter acknowledge interrupter is an edge-
senditive interrupter connected to the acknowledge output of the VM Ebus
interrupter. An interrupt is generated when an interrupt on the VMEbus
from VMEchip2 is acknowledged by aVMEbus interrupt handler.

Thetick timer interrupters are edge-sensitive interrupters connected to the
output of the tick timers.

The DMAC interrupter is an edge-sensitive interrupter connected to the
DMAC.

The GCSR SIG3-0 interrupters are edge-sensitive interrupters connected
to the output of the signal bitsin the GCSR.

Thelocation monitor interrupters are edge-sensitiveinterrupters connected
to the location monitor bits in the GCSR.

The software 7-0 interrupters can be set by software to generate interrupts.

The VMEbus IRQ7-1 interrupters are level-sensitive interrupters
connected to the VMEbus IRQ7-1 signal lines.

Theinterrupt handler providesall logic necessary to identify and handleal
local interrupts as well as VMEDbus interrupts. When alocal interrupt is
acknowledged, a unique vector is provided by the chip. Edge-sensitive
interrupters are not cleared during the interrupt acknowledge cycle and
must by reset by software as required. If the interrupt sourceisthe
VMEDbus, the interrupt handler instructs the VM Ebus master to execute a
VMEDbusIACK cycle to abtain the vector from the VMEbus interrupter.
The chip connectsto all signalsthat aVVMEbus handler isrequired to drive
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and monitor. On thelocal bus, theinterrupt handler is designed to comply
with the interrupt handling signaling protocol of the M C68060
Mi Croprocessor.

Global Control and Status Registers

TheVMEchip2 includes a set of registersthat are accessible from both the
VMEDbus and the local bus. These registers are provided to aid in
interprocessor communications over the VMEbus. These registers are
fully described in alater section.

LCSR Programming Model

This section defines the programming model for the Local Control and
Status Registers (LCSR) inthe VM Echip2. Thelocal bus map decoder for
the LCSR isincluded in the VMEchip2. The base address of the LCSR is
$FFF40000 and the registers are 32-bits wide. Byte, two-byte, and
four-byte read operations are permitted: however, byte and two-byte write
operations are not permitted. Byte and two-byte write operations return a
TEA signal to thelocal bus. Read-madify-write operations should be used
to modify a byte or atwo-byte of aregister.

Each register definition includes a table with 5 lines:

0 Line listhe base address of the register and the number of bits
defined in the table.

o Line 2 shows the hits defined by thistable.

0 Line 3 defines the name of the register or the name of the bitsin the
register.
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0 Line4 definesthe operations possibleon theregister bitsasfollows:

R Thisbit isaread-only status bit.
R/W  Thishit is readable and writable.
W/AC Thishit can be set and it is automatically cleared. This bit can

also be read.

C Writing a one to this bit clears this bit or another bit. This bit
reads zero.

S Writing aoneto this bit setsthisbit or another bit. This bit reads
zero.

o Line5 defines the state of the bit following areset as follows:

The bit is affected by powerup reset.
The bit is affected by SY SRESET.
The bit is affected by local reset.
The bit is not affected by reset.

X - n T

A summary of the LCSR isshown in Table 2-1.
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Table 2-1. VMEchip2 Memory Map - LCSR Summary (Sheet 1 of 2)

VMEchip2 LCSR Base Address = $FFF40000
OFFSET.
31 | 30 [ 20 | 28 [ 27 [ 26 [ 25 | 24 | 23 [ 22 [ 21 [ 20 | 19 | 18 | 17 | 16

0 SLAVE ENDING ADDRESS 1
4 SLAVE ENDING ADDRESS 2
8 SLAVE ADDRESS TRANSLATION ADDRESS 1
Cc SLAVE ADDRESS TRANSLATION ADDRESS 2
ADDER SNP wp | sup | Usk | A3z | Aea | B | Bk | PReM | DATA
10 2 2 2 2 2 2 2 2 2 2 2

31 | 30 | 20 | 28 [ 27 | 26 | 25 [ 24 | 23 | 22 | 21 [ 20 | 19 | 18 |17 | 18

14 MASTER ENDING ADDRESS 1
18 MASTER ENDING ADDRESS 2
1c MASTER ENDING ADDRESS 3
20 MASTER ENDING ADDRESS 4
24 MASTER ADDRESS TRANSLATION ADDRESS 4
MAST | MAST MAST MAST
28 | b6 | we MASTER AM 4 D16 | WP MASTER AM 3
EN EN EN EN
GCSR GROUP SELECT GCSR MAST | MAST | MAST [ MAST
4 3 2 1
2c BOARD SELECT O I A
31 | 30 | 20 | 28 [ 27 | 26 | 25 [ 24 [ 23 | 22 |21 [ 20 | 19 |18 [ 17 | 16
30 WAIT ROM DMATB SRAM
RMW ZERO SNP MODE SPEED
34
38 DMA CONTROLLER
3C DMA CONTROLLER
40 DMA CONTROLLER
44 DMA CONTROLLER
TICK | TIcK | CLR IRQ VMEBUS
48 21 | IRQ1 | IRQ | STAT INTERRUPT VMEBUS INTERRUPT VECTOR
LEVEL

This sheet continues on facing page. —»
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SLAVE STARTING ADDRESS 1

SLAVE STARTING ADDRESS 2

SLAVE ADDRESS TRANSLATION SELECT 1

SLAVE ADDRESS TRANSLATION SELECT 2

ADDER SNP wp Sup USR A32 A24 Eélés BLK PRGM | DATA
1 1 1 1 1 1 1 1 1 1 1
15 |14 |13 [12 |1 [ 10| o] 8] 7| 6 5 | 4| 3] 2 1| o

MASTER STARTING ADDRESS 1

MASTER STARTING ADDRESS 2

MASTER STARTING ADDRESS 3

MASTER STARTING ADDRESS 4

MASTER ADDRESS TRANSLATION SELECT 4

MAST | MAST MAST | MAST

D16 wp MASTER AM 2 D16 wp MASTER AM 1

EN EN EN EN

102 102 102 102 101 101 101 101 ROM ROM BANK B ROM BANK A

EN WP SV P/D EN D16 WP S/Iu SIZE SPEED SPEED

EN EN EN

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARB MAST | MAST MST MST MASTER DMA DMA DMA DMA DM DMA
ROBN DHB bws FAIR RWD VMEBUS HALT EN TBL FAIR RELM VMEBUS
DMA DMA LB DMA DMA DMA DMA DMA DMA DMA DMA DMA DMA DMA DMA
TBL SNP MODE INC INC WRT D16 D64 BLK AM AM AM AM AM AM

INT VME LB BLK 5 4 3 2 1 0

LOCAL BUS ADDRESS COUNTER

VMEBUS ADDRESS COUNTER

BYTE COUNTER

TABLE ADDRESS COUNTER

MPU MPU MPU MPU MPU DMA DMA DMA DMA DMA DMA DMA
CLR LBE LPE LOB LTO LBE LPE LoB LTO TBL VME DONE
STAT ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR

DMA TABLE
INTERRUPT COUNT

1360 9403

<4—— This sheet begins on facing page.
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Table 2-1. VMEchip2 Memory Map - LCSR Summary (Sheet 2 of 2)

VMEchip2 LCSR Base Address = $FFF40000

OFFSET:
31 | 30 | 29 [ 28 27 | 26 | 25 | 24 [ 23 | 22 | 21 20 | 19 [ 18 17 16
ARB VME
DMA DMA
BGTO
4c N TIME OFF TIME ON GrosaL
50 TICK TIMER 1
54 TICK TIMER 1
58 TICK TIMER 2
5C TICK TIMER 2
SCON SYS BRD PURS CLR BRD RST SYS WD WD WD TO WD WD WD
60 FAIL FAIL STAT PURS FAIL Sw RST CLR CLR TO BF SRST RST
STAT STAT ouT EN TO CNT STAT EN LRST EN EN
64 PRE
31 | 30 | 29 28 | 27 26 25 | 24 | 23 2 | 21 20 | 19 | 18 17 16
AC AB SYS MwWP PE IRQ1E TiC2 TIC1 VME DMA SIG3 SIG2 SIG1 SIGO LM1 LMO
68 FAIL IRQ FAIL | BERR IRQ IRQ IRQ IRQ IACK IRQ IRQ IRQ IRQ IRQ IRQ IRQ
IRQ IRQ IRQ IRQ
EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN
6C IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
70
CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR
74 IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
78 N AC FAIL \\ p ABORT N SYS FAIL AN MST WP ERROR
> IRQ LEVEL IRQ LEVEL s <\\ IRQ LEVEL IRQ LEVEL
VME IACK DMA AN /// SIG 3 SIG 2
7C / IRQ LEVEL N IRQ LEVEL e IRQ LEVEL N IRQ LEVEL
. PR o
80 NN Sw7 AN o SwW6 SW5 Sw4
x “ IRQ LEVEL S0 IRQ LEVEL IRQ LEVEL IRQ LEVEL
.
g4 \> 2 SPARE N VME IRQ 7 o VME IRQ 6 AN VME IRQ5
IRQ LEVEL ., IRQ LEVEL Vs N IRQ LEVEL IRQ LEVEL
. VECTOR BASE VECTOR BASE “IARSJ SXE Fﬁ_ ABORT
GPIOEN
REGISTER O REGISTER 1 EN LEVEL | LEVEL | LEVEL
8C
This sheet continues on facing page. —»
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15 | 14 | 13 12 11| 10 \ 9 \ 8 7 \ 6 \ 5 | 4 | 3 | 2 | 1 | 0
AcCESS v TME QUT PRESCALER
TIMER TIMER SELECT CLOCK ADJUST

COMPARE REGISTER

COUNTER

COMPARE REGISTER

COUNTER
OVERFLOW SR e OVERFLOW SRl |
COUNTER 2 N > 2 COUNTER 1 1 1 1
SCALER
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW7 SW6 SW5 SW4 SwW3 Sw2 SW1 SW0 SPARE VME VME VME VME VME VME VME
IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ7 | IRQ6 | IRQ5 | IRQ4 | IRQ3 | IRQ2 | IRQ1
EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN
IRQ | RQ | IRQ | IRQ | IRQ | IRQ | IRQ | RQ | IRQ IRQ | IRQ | IRQ | RQ | IRQ | IRQ | IRQ
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SET | SET | SET | SET | SET | SET | SET | SET
IRQ | RQ | IRQ | RQ | IRQ | IRQ | IRQ | IRQ
15 14 13 12 1 10 9 8
CLR CLR CLR CLR CLR CLR CLR CLR
IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ
15 14 13 12 1 10 9 8
N4 P ERROR N IRQ1E N TIC TIMER 2 A TIC TIMER 1
> IRQ LEVEL N IRQ LEVEL IRQ LEVEL IRQ LEVEL
SIG 1 SIG 0 M1 MO
IRQ LEVEL y IRQ LEVEL IRQ LEVEL IRQ LEVEL
/
SW3 Sw2 SW1 / SW0
L IRQ LEVEL P IRQ LEVEL L IRQ LEVEL N IRQ LEVEL
. N . /
7 . 7 .
NP VME IRQ 4 N VMEB IRQ 3 DN VME IRQ 2 N VME IRQ 1
N IRQ LEVEL S IRQ LEVEL N IRQ LEVEL 7 IRQ LEVEL
P . /
GPIOO GPIOI GPI
I’gg REV | DIS DIS "E“E DIS EN DIS
En | EROM | SRAM | MST | oo | BSYT [ INT | BGN
1361 9403

<4—— This sheet begins on facing page.
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Programming the VMEbus Slave Map Decoders

This section includes programming information for the VMEbus to local
bus map decoders.

The VMEbus to loca bus interface alows off-board VM Ebus masters
access to loca onboard resources. The address of the local resources as
viewed from the VMEbusis controlled by the VMEbus slave map
decoders, which are part of the VMEbus to local businterface. Two

VM Ebus slave map decodersin the VM Echip2 allow two segments of the
VMEbusto be mapped to the local bus. A segment may vary in size from
64K B to 4GB in increments of 64KB. Address translation is provided by
the address trand ation registers which allow the upper 16 bits of the local
bus address to be provided by the address trandl ation address register
rather than the upper 16 bits of the VMEDbus.

Each VMEDbus slave map decoder has the following registers: address
translation address register, address translation select register, starting
addressregister, ending addressregister, address modifier select register,
and attribute register. The addresses and bit definitions of these registers
are shown in the following tables.

The VMEbus slave map decoders described in this section are disabled by
local reset, SY SRESET, or power-up reset. Caution must be used when
enabling the map decoders or when modifying their registers after they are
enabled. The safest time to enable or modify the map decoder registersis
when the VM Echip2 is VMEbus master. The following procedure should
be used to modify the map decoder registers: Set the DWB bitinthe LCSR
and then wait for the DHB bit in the LCSR to be set, indicating that

VM Ebus mastership has been acquired. The map decoder registers can
then be maodified and the VM Ebus rel eased by clearing the DWB bit in the
LCSR. Because the VMEbus is held during this programming operation,
the registers should be programmed quickly with interrupts disabled.

The VMEbus slave map decoders can be programmed, without obtaining
VM Ebus mastership, if they are disabled and the following procedureis
followed: The addresstrand ation registers and starting and ending address
registers should be programmed first, and then the map decoders should be
enabled by programming the address modifier select registers.
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A VMEbus slave map decoder is programmed by loading the starting
address of the segment into the starting address register and the ending
address of the segment into the ending address register. If the VMEbus
address modifier codes indicate an A24 VV M Ebus address cycle, then the
upper eight bits of the VM Ebus address are forced to zero before the
compare. The address modifier select register should be programmed for
the required address modifier codes. A VMEbus slave map decoder is
disabled when the address modifier select register is cleared.

The address trandlation registers allow local resources to have different
VMEbusand local bus addresses. Only address bits A31 through A16 may
be modified.

The address translation registers also provide the upper eight local bus
address lines when an A24 VMEbus cycle is used to accesses alocal
resource. The address trandl ation register should be programmed with the
translated address and the address trandlation select register should be
programmed to enable the translated address. If address tranglation is not
desired, then the address transl ation registers should be programmed to
zero.

Theaddresstranslation addressregister and the addresstransl ation select
register operate in the following way: If abit in the address translation
select register is set, then the corresponding local busaddresslineisdriven
fromthe corresponding bit in the addresstrand ation addressregister. If the
bit is cleared in the address translation select register, then the
corresponding local bus address line is driven from the corresponding
VMEDbus address line. The most significant bit of the address trand ation
select register correspondsto the most significant bit of addresstranslation
register and to A32 of the local bus and A32 of the VMEDbus.

In addition to the address trand ation method previously described, the
VMEchip2 used on the MV ME166/167/187 includes an adder which can
be used for address translation. When the adder is enabled, the local bus
address is generated by adding the offset value to the VM Ebus address
linesVA<31..16>. The offset is the value in the address trandl ation/off set
register. If the VMEDbus transfer is A24, then the VMEbus address lines
VA<31..24> are forced to O before the add. The adders are enable by
setting bit 11 for map decoder 1 and bit 27 for map decoder 2 in register
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$FFF40010. The adders allow any size board to be mapped on any 64KB
boundary. The adders are disabled and the address replacement method is
used following reset.

Write posting is enabled for the segment by setting the write post enable
bit in the attribute register. Local bus snooping for the segment is enabled
by setting the snoop bits in the attribute register. The snoop bitsin the
attribute register are driven on to the local bus when the VMEbus to local
businterfaceislocal bus master.

VMEbus Slave Ending Address Register 1

ADR/SIZ $FFF40000 (16 bits of 32)
BIT 31 ‘ e 16
NAME Ending Address Register 1
OPER R/W
RESET oPS

Thisregister is the ending address register for the first VMEbus to local

bus map decoder.

VMEDbus Slave Starting Address Register 1

ADR/SIZ $FFF40000 (16 bits of 32)
BIT 15 e 0
NAME Starting Address Register 1
OPER R/W
RESET oPS

Thisregister is the starting address register for the first VMEbus to local
bus map decoder.
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VMEbus Slave Ending Address Register 2

ADR/SIZ $FFF40004 (16 bits of 32)
BIT 31 . 16
NAME Ending Address Register 2
OPER R/W
RESET 0PS

Thisregister isthe ending addressregister for the second VM Ebusto local
bus map decoder.

VMEbus Slave Starting Address Register 2

ADR/SIZ $FFF40004 (16 bits of 32)
BIT 15 . 0
NAME Starting Address Register 2
OPER R/W
RESET 0PS

Thisregister isthe starting addressregister for the second VMEbusto local
bus map decoder.

VMEDbus Slave Address Translation Address Offset Register 1

ADR/SIZ $FFF40008 (16 bits of 32)
BIT 31 . 16
NAME Address Trandation Address Offset Register 1
OPER R/W
RESET 0PS

Thisregister is the address trandlation address register for the first
VMEDbusto local bus map decoder. It should be programmed to the local
bus starting address. When the adder is engaged, this register is the offset
value.
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VMEbus Slave Address Translation Select Register 1

ADR/SIZ $FFF40008 (16 bits of 32)
BIT 15 . 0
NAME Address Translation Select Register 1
OPER R/W
RESET 0PS

Thisregister isthe address trand ation select register for the first VMEbus
to local bus map decoder. The address translation select register valueis
based on the segment size (the difference between the VM EDbus starting
and ending addresses).

If the segment size is between the sizes shown in the table below, assume
the larger size.

Address Address

Segin;eent Tranglation Seg_rr;snt Tranglation

Select Value Select Value
64KB FFFF 32MB FEOO
128KB FFFE 64MB FCO00
256K B FFFC 128MB F800
512K B FFF8 256MB FO00
1MB FFFO 512MB E000
2MB FFEO 1GB C000
4mMB FFCO 2GB 8000
8MB FF80 4GB 0000

16MB FFOO
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VMEbus Slave Address Translation Address Offset Register 2

ADR/SIZ $FFF4000C (16 bits of 32)
BIT 31 . 16
NAME Address Trandation Address Offset Register 2
OPER RIW
RESET 0PS

This register is the address trand ation address register for the second
VMEDbusto local bus map decoder. It should be programmed to the local
bus starting address. When the adder is enabled, this register is the offset
value.

VMEDbus Slave Address Translation Select Register 2

ADR/SIZ $FFF4000C (16 bits of 32)
BIT 15 . 0
NAME Address Trandlation Select Register 2
OPER R/W
RESET 0PS

Thisregister is the address trangl ation select register for the second
VMEbusto local bus map decoder. The address translation select register
value is based on the segment size (the difference between the VMEbus
starting and ending addresses). If the segment size is between the sizes
shown in the table below, assume the larger size.

Address Address
Segirrzfnt Trandation Segirr;eent Trandation
Select Value Select Value

64KB FFFF 32MB FEOO

128KB FFFE 64MB FC00

256K B FFFC 128MB F800

512KB FFF8 256MB FO00

1MB FFFO 512MB EO000

2MB FFEO 1GB C000

4MB FFCO 2GB 8000

8MB FF80 4GB 0000
16MB FFOO
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VMEbus Slave Write Post and Snoop Control Register 2

ADR/SIZ $FFF40010 (8 bits [4 used] of 32)

BIT 31 30 29 28 27 26 ‘ 25 24
NAME ADDER2 SNP2 WP2
OPER RIW R/W R/W
RESET 0PS 0PS 0PS

Thisregister isthe dave write post and snoop control register for the
second VMEbusto local bus map decoder.

WP2

SNP2

ADDER2

When this bit is high, write posting is enabled for the
address range defined by the second VM Ebus dlave map
decoder. When thishitislow, write posting isdisabled for
the address range defined by the second VMEbus slave
map decoder.

These bits control the snoop enable lines to the local bus
for the address range defined by the second VMEbus
dave map decoder. The snooping functions are:

0 Snoop enabled
1 Snoop inhibited

When this bit is high, the adder is used for address
tranglation. When this hit is low, the adder is not used for
address trandl ation.
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VMEbus Slave Address Modifier Select Register 2

ADRI/SIZ $FFF40010 (8 bits of 32)

BIT 23 22 21 20 19 18 17 16
NAME | SUP | USR | A32 | A24 | D64 | BLK | PGM | DAT
OPER | RW | RW | RW | RW | RW | RW | RW | RW
RESET | OoPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister isthe address modifier select register for the second VMEbus
tolocal bus map decoder. There are three groups of address modifier select
bits: DAT, PGM, BLK and D64; A24 and A32; and USR and SUP. At least
one bit must be set from each group to enable the map decoder.

DAT

PGM

BLK

Doe4

A24

When thisbit is high, the second map decoder respondsto
VM Ebus data access cycles. When this bit is low, the
second map decoder does not respond to VMEbus data
access cycles.

When thisbit is high, the second map decoder respondsto
VMEbus program access cycles. When thisbit islow, the
second map decoder does not respond to VMEbus
program access cycles.

When thishit ishigh, the second map decoder respondsto
VMEbus block access cycles. When this bit is low, the
second map decoder does not respond to VM Ebus block
access cycles.

When thishit ishigh, the second map decoder respondsto
VMEbus D64 block access cycles. When this bit is low,
the second map decoder does not respond to VMEbus
D64 block access cycles.

When thishit ishigh, the second map decoder respondsto
VMEbus A24 (standard) access cycles. When this bit is
low, the second map decoder does not respond to
VMEDbus A24 access cycles.
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A32 When thisbit ishigh, the second map decoder respondsto
VMEbus A32 (extended) access cycles. When thishitis
low, the second map decoder does not respond to
VMEbus A32 access cycles.

USR When thisbit is high, the second map decoder respondsto
VMEbus user (non-privileged) access cycles. When this
bit is low, the second map decoder does not responded to
VMEDbus user access cycles.

SUP When thisbit is high, the second map decoder respondsto
VMEDbus supervisory access cycles. When thisbit islow,
the second map decoder does not respond to VMEbus
supervisory access cycles.
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VMEbus Slave Write Post and Snoop Control Register 1

ADR/SIZ $FFF40010 (8 bits [4 used] of 32)

BIT 15 14 13 12 11 10 ‘ 9 8
NAME ADDER1 SNP1 WP1
OPER R/W R/W R/W
RESET 0PS oPS 0PS

This register is the dave write post and snoop control register for the first

VMEbusto local bus map decoder.

WP1 When this bit is high, write posting is enabled for the
address range defined by the first VMEbus slave map
decoder. When thisbitislow, write posting isdisabled for
the address range defined by the first VM Ebus slave map

decoder.

SNP1 These bits contral the snoop enable lines to the local bus
for the address range defined by the first VM Ebus slave

map decoder. The snooping functions are:

0 Snoop enabled
1 Snoop inhibited

ADDER1 When this bit is high, the adder is used for address
translation. When this bit islow, the adder is not used for

address trand ation.
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VMEbus Slave Address Modifier Select Register 1

ADRI/SIZ $FFF40010 (8 bits of 32)

BIT 7 6 5 4 3 2 1 0
NAME | SUP | USR | A32 | A24 | D64 | BLK | PGM | DAT
OPER | RW | RW | RW | RW | RW | RW | RW | RW
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister isthe address modifier select register for the first VMEbusto
local bus map decoder. There are three groups of address modifier select
bits: DAT, PGM, BLK and D64; A24 and A32; and USR and SUP. At least
one bit must be set from each group to enable the first map decoder.

DAT

PGM

BLK

D64

A24

When this bit is high, the first map decoder responds to
VMEbus dataaccess cycles. When thisbit islow, thefirst
map decoder does not responded to VM Ebus data access
cycles.

When this bit is high, the first map decoder responds to
VMEDbus program access cycles. When thisbit islow, the
first map decoder does not respond to VM Ebus program
access cycles.

When this bit is high, the first map decoder responds to
VMEDbus block access cycles. When this bit islow, the
first map decoder does not respond to VM Ebus block
access cycles.

When this bit is high, the first map decoder responds to
VMEbus D64 block access cycles. When this bit is low,
the first map decoder does not respond to VMEbus D64
block access cycles.

When this hit is high, the first map decoder responds to
VMEbus A24 (standard) access cycles. When this bit is
low, the first map decoder does not respond to VMEbus
A24 access cycles.
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A32 When this bit is high, the first map decoder respondsto
VMEbus A32 (extended) access cycles. When thisbit is
low, the first map decoder does not respond to VMEbus
A32 access cycles.

USR When this bit is high, the first map decoder responds to
VMEDbus user (non-privileged) access cycles. When this
bit islow, the first map decoder does not respond to
VMEDbus user access cycles.

SUP When this bit is high, the first map decoder responds to
VMEDbus supervisory access cycles. When thisbitislow,
the first map decoder does not respond to VMEbus
supervisory access cycles.

Programming the Local Bus to VMEbus Map Decoders

This section includes programming information on the local busto
VMEbus map decoders and the GCSR base address registers.

Thelocal bus to VMEbus interface allows onboard local bus masters
access to off-board VM Ebus resources. The address of the VMEbus
resources as viewed from the local busis controlled by the local bus slave
map decoders, which are part of the local bus to VMEbus interface. Four
of thesix local busto VM Ebus map decoders are programmabl e, whilethe
two I/O map decoders are fixed. The first 1/0O map decoder provides an
A16/D16 or A16/D32 space at $FFFF0000 to $FFFFFFFF which isthe
VMEDbus short /O space. The second 1/O map decoder provides an
A24/D16 space at $F000000 to $FOFFFFFF and an A32/D16 space at
$F1000000 to $FF7FFFFF.

A programmable segment may vary in size from 64KB to 4GB in
increments of 64K B. Address translation for the fourth segment is
provided by the addresstrand ation registers which allow the upper 16 bits
of the VM Ebus address to be provided by the address trand ation address
register rather than the upper 16 bits of the local bus.
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Each of the four programmable local bus map decoders has a starting
address, an ending address, an address modifier register with attribute
bits, and an enable bit. The fourth decoder also has address trandation
registers. The addresses and bit definitions for these registers are in the
tables below.

A local bus slave map decoder is programmed by |oading the starting
address of the segment into the starting address register and the ending
address of the segment into the ending address register. The address
modifier code is programmed in to the address modifier register. Because
the local busto VMEbus interface does not support VM Ebus block
transfers, block transfer address modifier codes should not be
programmed.

The address translation register allows aloca bus master to view a
portion of the VM Ebusthat may be hidden by onboard resources or an area
of the VMEbus may be mapped to two local address. For example, some
devicesin the I/O map may support write posting while othersdo not. The
VMEbus areain question may be mapped to two local bus addresses, one
with write posting enabled and one with write posting disabled. The
address translation registers allow local bus address bits A31 through A16
to be modified. The address trand ation register should be programmed
with the trand ated address, and the address translation select register
should be programmed to enable the translated address. If address
tranglation is not desired, then the address trandlation registers should be
programmed to zero.

Theaddresstranslation addressregister and the addresstrand ation select
register operate in the following way. If abit in the address trandation
select register isset, then the corresponding VM Ebus addresslineisdriven
from the corresponding bit in the addresstranslation addressregister. If the
bit is cleared in the address translation select register, then the
corresponding VMEbus address line is driven from the corresponding
local bus address line. The most significant bit of the address translation
select register correspondsto the most significant bit of addresstranslation
address register and to A32 of the local bus and A32 of the VMEDbus.
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Write posting is enabled for the segment by setting the write post enable
bit in the address modifier register. D16 transfers are forced by setting the
D16 bit in the address modifier register. A segment is enabled by setting
the enabl e bit. Segments should not be programmed to overlap.

Thefirst 1/0O map decoder maps the local bus address range $FFFF0000 to
$FFFFFFFF to the A16 (short 1/0) map of the VMEDbus. Thissegment may
be enabled using the enable bit. Write posting may be enabled for this
segment using the write post enable bit. The transfer size may be D16 or
D32 as defined by the D16 bit in the control register.

The second I/0 map decoder provides support for the ather 1/0 map of the
VMEbus. This decoder maps the local bus address range $F0000000 to
$FOFFFFFF to the A24 map of the VMEbus and the address range
$F1000000 to $FF7FFFFF to the A32 map of the VMEDbus. The transfer
sizeisaways D16. This segment may be enabled using the enable bit.
Write posting may be enabled using the write post enable bit.

The local bus map decoders should not be programmed such that more
than one map decoder responds to the same local bus address or a map
decoder conflicts with on board resources. However, the map decoders
may be programmed to alow aVMEbus address to be accessed from more
than one local bus address.

Local Bus Slave (VMEbus Master) Ending Address Register 1

ADR/SIZ $FFF40014 (16 bits of 32)
BIT 31 ‘ . 16
NAME Ending Address Register 1
OPER R/W
RESET 0PS

Thisregister is the ending address register for the first local busto
VM Ebus map decoder.
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Local Bus Slave (VMEbus Master) Starting Address Register 1

ADR/SIZ $FFF40014 (16 bits of 32)
BIT 15 ‘ . 0
NAME Starting Address Register 1
OPER R/W
RESET 0PS

Thisregister is the starting address register for the first local bus to
VM Ebus map decoder.

Local Bus Slave (VMEbus Master) Ending Address Register 2

ADR/SIZ $FFF40018 (16 bits of 32)
BIT 31 ‘ . 16
NAME Ending Address Register 2
OPER R/W
RESET 0PS

Thisregister is the ending address register for the second local busto
VMEbus map decoder.

Local Bus Slave (VMEbus Master) Starting Address Register 2

ADR/SIZ $FFF40018 (16 bits of 32)
BIT 15 ‘ o 0
NAME Starting Address Register 2
OPER R/W
RESET 0PS

Thisregister is the starting address register for the second loca busto
VM Ebus map decoder.
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Local Bus Slave (VMEbus Master) Ending Address Register 3

ADR/SIZ $FFF4001C (16 bits of 32)
BIT 31 ‘ . 16
NAME Ending Address Register 3
OPER R/W
RESET 0PS

This register is the ending address register for the third local bus to
VM Ebus map decoder.

Local Bus Slave (VMEbus Master) Starting Address Register 3

ADR/SIZ $FFF4001C (16 bits of 32)
BIT 15 ‘ . 0
NAME Starting Address Register 3
OPER R/W
RESET 0PS

This register is the starting address register for the third local busto
VMEbus map decoder.

Local Bus Slave (VMEbus Master) Ending Address Register 4

ADR/SIZ $FFF40020 (16 bits of 32)
BIT 31 ‘ . 16
NAME Ending Address Register 4
OPER R/W
RESET 0PS

Thisregister is the ending address register for the fourth local bus to
VM Ebus map decoder.
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Local Bus Slave (VMEbus Master) Starting Address Register 4

ADR/SIZ $FFF40020 (16 bits of 32)
BIT 15 ‘ . 0
NAME Starting Address Register 4
OPER R/W
RESET 0PS

Thisregister is the starting address register for the fourth local bus to
VM Ebus map decoder.

Local Bus Slave (VMEbus Master) Address Translation Address Register 4

ADR/SIZ $FFF40024 (16 bits of 32)
BIT 31 ‘ . 16
NAME Address Trandation Address Register 4
OPER R/W
RESET 0PS

Thisregister isthe address translation address register for the fourth local
bus to VMEbus bus map decoder.

Local Bus Slave (VMEbus Master) Address Translation Select Register 4

ADR/SIZ $FFF40024 (16 bits of 32)
BIT 15 ‘ o 0
NAME Address Trandlation Select Register 4
OPER R/W
RESET 0PS

Thisregister is the address trand ation select register for the fourth local
bus to VM Ebus bus map decoder.
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Local Bus Slave (VMEbus Master) Attribute Register 4

ADRI/SIZ $FFF40028 (8 bits of 32)
BIT 31 30 29 | 28 | 27 | 2% | 2 | 24
NAME | D16 | WP AM
OPER | RW | RW RIW
RESET | oPS | oPS 0PS

Thisregister isthe attributeregister for the fourthlocal busto VM Ebusbus
map decoder.

AM

WP

D16

These bits define the VM Ebus address modifier codesthe
VMEbus master uses for the segment defined by map
decoder 4. Because the local bus to VMEbus interface
does not support block transfers, the block transfer
address modifier codes should not be used.

When this bit is high, write posting is enabled to the
segment defined by map decoder 4. When this bit islow,
write posting is disabled to the segment defined by map
decoder 4.

When thisbit ishigh, D16 datatransfers are performed to
the segment defined by map decoder 4. When thisbit is
low, D32 data transfers are per- formed to the segment
defined by map decoder 4.

http://www.mcg.mot.com/literature

2-43




VMEchip2

Local Bus Slave (VMEbus Master) Attribute Register 3

ADRI/SIZ $FFF40028 (8 bits of 32)
BIT 23 22 2l | 20 | 19 | 18 | 17 | 16
NAME | D16 | WP AM
OPER | RW | RW RIW
RESET | oPS | 0oPS OPS

Thisregister isthe attribute register for the third local busto VM Ebus bus
map decoder.

AM

WP

D16

These bits define the VM Ebus address modifier codesthe
VMEbus master uses for the segment defined by map
decoder 3. Because the local bus to VMEbus interface
does not support block transfers, the block transfer
address modifier codes should not be used.

When this bit is high, write posting is enabled to the
segment defined by map decoder 3. When this bit islow,
write posting is disabled to the segment defined by map
decoder 3.

When thisbit ishigh, D16 datatransfers are performed to
the segment defined by map decoder 3. When thisbit is
low, D32 data transfers are per- formed to the segment
defined by map decoder 3.
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Local Bus Slave (VMEbus Master) Attribute Register 2

ADRI/SIZ $FFF40028 (8 bits of 32)
BIT 15 14 13 ] 12 | 1 | 10 ] 9 | 8
NAME | D16 | WP AM
OPER | RW | RW RIW
RESET | oPS | oPS OPS

This register is the attribute register for the second local busto VMEbus
bus map decoder.

AM

WP

D16

These bits define the VM Ebus address modifier codesthe
VMEbus master uses for the segment defined by map
decoder 2. Since the local busto VM Ebus interface does
not support block transfers, the block transfer address
modifier codes should not be used.

When this bit is high, write posting is enabled to the
segment defined by map decoder 2. When this bit islow,
write posting is disabled to the segment defined by map
decoder 2.

When thisbit ishigh, D16 datatransfers are performed to
the segment defined by map decoder 2. When thisbit is
low, D32 data transfers are per- formed to the segment
defined by map decoder 2.
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Local Bus Slave (VMEbus Master) Attribute Register 1

ADRI/SIZ $FFF40028 (8 bits of 32)
BIT 7 6 5 | 4 | 8 | 2 | 1 | 0
NAME | D16 | WP AM
OPER | RW | RW RIW
RESET | oPS | 0oPS OPS

Thisregister isthe attribute register for the first local bus to VMEbus bus
map decoder.

AM

WP

D16

These bits define the VM Ebus address modifier codesthe
VMEbus master uses for the segment defined by map
decoder 1. Because the local bus to VMEbus interface
does not support block transfers, the block transfer
address modifier codes should not be used.

When this bit is high, write posting is enabled to the
segment defined by map decoder 1. When this bit islow,
write posting is disabled to the segment defined by map
decoder 1.

When thisbit ishigh, D16 datatransfers are performed to
the segment defined by map decoder 1. When thisbit is
low, D32 data transfers are per- formed to the segment
defined by map decoder 1.
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VMEbus Slave GCSR Group Address Register

ADR/SIZ $FFF4002C (8 bits of 32)
BIT 31 . 24
NAME GCSR Group Address Register 4
OPER R/W
RESET $00 PS

This register defines the group address of the GCSR as viewed from the
VMEDbus. The GCSR addressisdefined by the group address and the board
address. Once enabled, the GCSR register should not be reprogrammed
unless the VMEchip2 is VMEbus master.

GCSR Group These bits define the group portion of the GCSR address.
These bits are compared with VM Ebus address lines A8
through A15. The recommended group address for the
MVME172is $D2.
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VMEbus Slave GCSR Board Address Register

ADR/SIZ $FFF4002C (4 bits of 32)
BIT 23 o ‘ 20
NAME GCSR Board Address
OPER R/W
RESET $F PS

Thisregister defines the board address of the GCSR as viewed from the
VMEDbus. The GCSR addressis defined by the group address and the board
address. Once enabled, the GCSR register should not be reprogrammed
unlessthe VM Echip2 isVMEbus master. The value $F in the GCSR board
address register disables the map decoder. The map decoder is enabled
when the board address is not $F.

GCSR Board These bits define the board number portion of the GCSR
address. These bits are compared with VMEbus address
lines A4 through A7. The GCSR is enabled by values $0
through $E. The address $XXFY in the VMEbus A16
space is reserved for the location monitors LMO through
LM3. Note: XX isthegroup addressand Y isthelocation
monitor (1,LMO; 3,LM1; 5LM2; 7,LM3).
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Local Bus to VMEbus Enable Control Register

ADR/SIZ $FFF4002C (4 bits of 32)

BIT 19 18 17 16
NAME EN4 EN3 EN2 EN1
OPER R/W R/W R/W R/W
RESET OPSL | OPSL | OPSL | OPSL

Thisregister isthe map decoder enabl e register for the four programmable
local bus to VM Ebus map decoders.

EN1

EN2

EN3

EN4

When this hit is high, the first local busto VMEbus map
decoder isenabled. When thisbit islow, thefirst local bus
to VMEbus map decoder is disabled.

When this bit is high, the second local busto VMEbus
map decoder is enabled. When this bit is low, the second
local bus to VMEbus map decoder is disabled.

When this bit is high, the third local busto VMEbus map
decoder is enabled. When this bit islow, the third local
bus to VM Ebus map decoder is disabled.

When thisbit ishigh, thefourth local busto VMEbus map
decoder is enabled. When this bit is low, the fourth local
bus to VM Ebus map decoder is disabled.
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Local Bus to VMEbus 1/0O Control Register

ADRI/SIZ $FFF4002C (8 bits of 32)

BIT 15 14 13 12 11 10 9 8
NAME | 12EN | I2WP | 12SU | 12PD | I1EN | 11D16 | IIWP | I1SU
OPER | RW | RW | RW | RW | RW | RW | RW | RW
RESET | OPSL | OPS | OPS | OPS | OPS | OPS | OPS | OPS

Thisregister controls the VMEbus short 1/0 map and the F page
($F0000000 through $FF7FFFFF) 1/0 map.

11SU

[1IWP

11D16

[1EN

12PD

12SU

When this bit is high, the VMEchip2 drives a supervisor
address modifier code when the short 1/O spaceis
accessed. When this bit islow, the VMEchip2 drives a
user address modifier code when the short 1/0 spaceis
accessed.

When this bit is high, write posting is enabled to the
VMEDbus short I/0 segment. When this bit islow, write
posting is disabled to the VMEbus short 1/0 segment.

When thisbit ishigh, D16 datatransfers are performed to
the VM Ebus short I/0O segment. When thisbit islow, D32
data transfers are performed to the VMEbus short 1/0
segment.

When this bit is high, the VM Ebus short I/O map decoder
is enabled. When this bit is low, the VMEbus short I/0O
map decoder is disabled.

When this bit is high, the VMEchip2 drives a program
address modifier code when the F pageis accessed. When
thishit is low, the VMEchip2 drives a data address
modifier code when the F page is accessed.

When this bit is high, the VMEchip2 drives a supervisor
address modifier code when the F page is accessed. When
thishit is low, the VMEchip2 drives a user address
modifier code when the F page is accessed.
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12WP

I2EN

ROM Control Register

When this bit is high, write posting is enabled to the local
bus F page. When thisbit islow, write posting is disabled
to the local bus F page.

When this bit is high, the F page ($F0000000 through
$FF7FFFFF) map decoder is enabled. The FO pageis
defined as A24/D16 on the VMEbus while the F1-FE
pages are defined as A32/D16. When thisbitislow, the F
pageis disabled.

ADRI/SIZ $FFF4002C
BIT 7 | s 5 | 4 | 3 2 | 1 | o
NAME SIZE BSSPD ASPD
OPER RIW RIW RIW
RESET 0PS 0PS 0PS

This function is not used on the MVME172.
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Programming the VMEchip2 DMA Controller

This section includes programming information on the DMA controller,
VMEbus interrupter, MPU status register, and local busto VMEbus
requester register.

The VMEchip2 features alocal bus-VMEbus DMA controller (DMAC).
The DMAC has two modes of operation: command chaining, and direct.
In the direct mode, the local bus address, the VM Ebus address, the byte
count, and the control register of the DMAC are programmed and the
DMAC isenabled. The DMAC transfers data, as programmed, until the
byte count iszero or an error is detected. When the DMAC stops, the status
bitsinthe DMAC statusregister are set and an interrupt is sent to the local
businterrupter. If the DMAC interrupt is enabled in the local bus
interrupter, the local busis interrupted. The time on and time off timers
should be programmed to control the VM Ebus bandwidth used by the
DMAC.

A maximum of 4GB of data may be transferred with one DMAC
command. Larger transfers can be accomplished using the command
chaining mode. In the command chaining mode, a singly-linked list of
commands is built in local memory and the table address register in the
DMAC is programmed with the starting address of the list of commands.
TheDMAC control register isprogrammed and the DMAC isenabled. The
DMAC executes commands from the list until all commands are executed
or an error is detected. When the DMAC stops, the status bits are set in the
DMAC status register and an interrupt is sent to the local bus interrupter.
If the DMAC interrupt is enabled in thelocal businterrupter, thelocal bus
isinterrupted. When the DM AC finishes processing acommand in thelist,
and interrupts are enabled for that command, the DM A C sends an interrupt
to thelocal businterrupter. If the DMAC interrupt is enabled in the local
bus interrupter, the local bus is interrupted.

The DMAC control isdivided into two registers. Thefirst register isonly
accessible by the processor. The second register can be loaded by the
processor in the direct mode and by the DMAC in the command chaining
mode.
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Once the DMAC is enabled, the counter and control registers should not
be modified by software. When the command chaining mode is used, the
list of commands must be in local 32-bit memory and the entries must be
four-byte aligned.

A DMAC command list includes one or more DMAC command packets.
A DMAC command packet includes a control word that defines the
VMEbus AM code, the VMEbus transfer size, the VM Ebus transfer
method, the DMA transfer direction, the VM Ebus and local bus address
counter operation, and the local bus snoop operation. The format of the
control word is the same as the lower 16 bits of the control register. The
command packet also includes alocal bus address, aVMEbus address, a
byte count, and a pointer to the next command packet in the list. The end
of acommand isindicated by setting bit 0 or 1 of next command address.
The command packet format is shown in Table 2-2.

Table 2-2. DMAC Command Table Format

Entry Function
0 (bits 0-15) - ‘ Control Word
1 (bits 0-31) Local Bus Address
2 (bits 0-31) VMEbus Address
3 (bits 0-31) Byte Count
4 (bits 0-31) Address of Next Command Packet

DMAC Registers

This section provides addresses and bit level descriptions of the DMAC
counters, control registers, and statusregisters. Other control functionsare
also included in this section.
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PROM Decoder, SRAM and DMA Control Register

ADRI/SIZ $FFF40030 (8 bits [6 used] of 32)

BIT 23 22 21 20 19 | 18 17 16
NAME WAITRMW| ROMO TBLSC SRAMS
OPER RW | RW RIW RIW
RESET OPSL | 1PsL 0PS 0PS

Thisregister controls the snoop control bits used by the DMAC whenitis
accessing table entries.

SRAMS These VM Echip2 bits are not used on the MVME172.

TBLSC These bits control the snoop signal lines on the local bus
when the DMAC is table walking.

0 Snoop inhibited
1 Snoop enabled

ROMO This VMEchip2 bit is not used on the MVMEL72. Its
function is performed by the ROMO bit in the PROM
Access Time Control Register in the MC2 chip. Refer to
Chapter 3.

WAIT RMW Thisfunction is not used on the MVME172.
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Local Bus to VMEbus Requester Control Register

ADRI/SIZ $FFF40030 (8 bits [7 used] OF 32)
BIT 15 14 13 12 1 10 9 | 8
NAME | ROBN | DHB | DWB LVFAIR | LVRW LVREQL
D
OPER | RW R RIW RW | RW RIW
RESET | OPS | OPS | OPSL OPS | OPS 0PS

This register controls the VMEbus request level, the request mode, and
release mode for the local bus to VMEbus interface.

LVREQL

LVRWD

LVFAIR

DwB

These bits define the VMEbus request level. The request
isonly changed when the VMEchip2 is bus master. The
VMEchip2 always requests at the old level until it
becomes bus master and the new level takes effect. If the
VMEchip2 is bus master when the level is changed, the
new level does not take effect until the bus has been
released and re-requested at the old level. The requester
aways requests the VMEDbus at level 3 the first time
following a SY SRESET.

0 Therequest level isO.
1 Therequest level is 1.
2 Therequest level is 2.
3 Therequest level is 3.

When this bit is high, the requester operatesin the
release-when-done mode. When this bit is low, the
reguester operates in the rel ease-on-request mode.

When this bit is high, the requester operatesin the fair
mode. When thishit islow, the requester does not operate
inthefair mode. In thefair mode, the requester waits until
the request signal line for the selected level isinactive
before requesting the VMEbus.

When this bit is high, the VMEchip2 requests the
VMEDbus and does not release it. When thisbit islow, the
VMEchip2 releases the VM Ebus according to the release
mode programmed in the LVRWD bit. When the
VMEDbus has been acquired, the DHB bit is set.
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DHB

ROBN

When this bit is high, the VM Ebus has been acquired in
response to the DWB bit being set. When the DWB bit is
cleared, thisbit is cleared.

When this bit is high, the VMEDbus arbiter operatesin the
round robin mode. When this bit islow, the arbiter
operates in the priority mode.

DMAC Control Register 1 (bits 0-7)

ADRISIZ $FFF40030 (8 bits of 32)

BIT 7 6 5 4 3 | 2 1 | 0
NAME |DHALT| DEN | DTBL | DFAIR DRELM DREQL
OPER s s [ rRW [ RW RIW RIW
RESET | 0PS | oPS | 0PS | OPs 0PS 0PS

Thiscontrol register isloaded by the processor; it isnot modified when the
DMAC loads new vaues from the command packet.

DREQL

DRELM

These bits define the VMEbus request level for the
DMAC reguester. The request is only changed when the
VMEchip2isbusmaster. The VM Echip2 alwaysrequests
at the old level until it becomes bus master and the new
level takeseffect. If the VM Echip2isbus master when the
level is changed, the new level does not take effect until
the bus has been rel eased and re-requested at the old level.
The requester aways requests the VMEDbus at level 3 the
first time following a SY SRESET.

0 VMEbus request level 0
1 VMEDbus request leved 1
2 VMEbus request leve 2
3 VMEbus request level 3

These bits define the VMEbus rel ease mode for the
DMAC requester. The DMAC always releases the bus
when the FIFO isfull (VMEbusto local bus) or empty
(local busto VMEDbus).

0 Release when the time on timer has expired
and aBRx* signa is active on the VMEDbus.

1 Release when the time on timer has expired.

2 Release when a BRx* signal is active on the
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DFAIR

DTBL

DEN

DHALT

VMEbus.
3 Release when a BRx* signal is active on the
VMEDbus or the time on timer has expired.

When thisbit ishigh, the DMAC requester operatesin the
fair mode. It waits until itsrequest level isinactive before
requesting the VMEbus. When thisbitislow, the DMAC
requester does not operate in the fair mode.

The DMAC operates in the direct mode when this bit is
low, and it operatesin the command chaining mode when
thisbit is high.

The DMAC is enabled when this bit is set high. This bit
always reads 0.

When this hit is high, the DMAC halts at the end of a
command when the DMAC is operating in the command
chaining mode. When thishit islow, the DMAC executes
the next command in the list.

DMAC Control Register 2 (bits 8-15)

ADRI/SIZ $FFF40034 (8 bits [7 USED] of 32)
BIT 15 14 | 13 12 1 10 9 8
NAME | INTE SNP VINC | LINC | TVME | D16
OPER | RW RIW RW | RW | RW | RW
RESET | OPs 0PS OPS | OPS | OPS | OPS

This portion of the control register isloaded by the processor or by the
DMAC when it loads the command word from the command packet.
Because this register isloaded from the command packet in the command
chaining mode, the descriptions here also apply to the control word in the
command packet.

D16

When this bit is high, the DMAC executes D16 cycleson
the VMEbus. When this bit islow, the DMAC executes
D32/D64 cycles on the VMEbus.
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TVME

LINC

VINC

SNP

INTE

This bit defines the direction in which the DMAC
transfers data. When thishbit is high, dataistransferred to
the VMEbus. When it islow, datais transferred to the
local bus.

When this bit is high, the local bus address counter is
incremented during DMA transfers. When this bit islow,
the counter is not incremented. This bit should normally
be set high. In special situations such as transferring data
toor fromaFIFO, it may bedesirableto not increment the
counter.

When this hit is high, the VM Ebus address counter is
incremented during DMA transfers. When this bit islow,
the counter is not incremented. This bit should normally
be set high. In special situations such as transferring data
toor fromaFIFO, it may be desirableto not increment the
counter.

These bits control the snoop signal lines on the local bus
whenthe DMAC islocal busmaster and it isnot accessing
the command table.

0 Snoop inhibited
1 Snoop enabled

Thisbit isused only in the command chaining mode and
it is only modified when the DMAC loads the control
register from the control word in the command packet.
When thisbit in the command packet is set, an interrupt is
sent to the local businterrupter when the command in the
packet has been executed. The local busis interrupted if
the DMAC interrupt is enabled.
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DMAC Control Register 2 (bits 0-7)

ADRI/SIZ $FFF40034 (8 bits of 32)
BIT 7 | s 5 | 4 | 3 | 2 | 1 | o
NAME BLK VME AM
OPER RIW RIW
RESET 0PS 0PS

Thisportion of the control register isloaded by the processor or the DMAC
when it loads the command word from the command packet. Because this
byte isloaded from the command packet in the command chaining mode,
the descriptions here also apply to the control word in the command

packet.
VME AM

BLK

These bits define the address modifier codesthe DMAC
drives on the VMEbus when it is bus master. During
non-block transfer cycles, bits 0-5 define the VMEbus
address modifiers. During block transfers, bits 2-5 define
VMEDbus address modifier bits 2-5, and address modifier
bitsOand 1 are provided by the DMAC to indicate ablock
transfer. Block transfer mode should not be set in the
address modifier codes. The special block transfer bits
should be set to enabl e block transfers. If non-block cycles
arerequired to reach a 32- or 64-bit boundary, bits 0 and
1 are used during these cycles.

Thesebits control the block transfer modes of theDMAC:
0 Block transfers disabled

1 The DMAC executes D32 block transfer
cycles on the VMEDbus. In the block transfer
mode, the DMAC may execute byte and two-
byte cycles at the beginning and ending of a
transfer in non-block transfer mode. If the
D16 bit is set, the DMAC executes D16 block
transfers.

2 Block transfers disabled

http://www.mcg.mot.com/literature

2-59



VMECchip2

3 The DMAC executes D64 block transfer
cycles on the VMEbus. In the block transfer
mode, the DMAC may execute byte, two-
byte and four-byte cycles at the beginning
and ending of atransfer in non-block transfer
mode. If the D16 bit is set, the DMAC
executes D16 block transfers.

DMAC Local Bus Address Counter

ADR/SIZ $FFF40038 (32 bits)
BIT 31 ‘ .. 0
NAME DMAC Loca Bus Address Counter
OPER R/W
RESET 0PS

In the direct mode, this counter is programmed with the starting address of
the dataiin local bus memory.

DMAC VMEbus Address Counter

ADR/SIZ $FFF4003C (32 bits)
BIT 31 | . 0
NAME DMAC VMEbus Address Counter
OPER R/W
RESET 0PS

In the direct mode, this counter is programmed with the starting address of
the datain VM Ebus memory.
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DMAC Byte Counter

ADR/SIZ $FFF40040 (32 bits)
BIT 31 e 0
NAME DMAC Byte Counter
OPER R/W
RESET 0PS

In the direct mode, this counter is programmed with the number of bytes
of datato be transferred.

Table Address Counter

ADR/SIZ $FFF40044 (32 bits)
BIT 31 ce 0
NAME Table Address Counter
OPER R/W
RESET 0PS

In the command chaining mode, this counter should be loaded by the
processor with the starting address of the list of commands. This register
gets rel oaded by the DMAC with the starting address of the current
command. The last command in alist should have bits 0 and 1 set in the

next command pointer.

VMEDbus Interrupter Control Register

ADRI/SIZ $FFF40048 (8 bits [7 used] of 32)
BIT 31 30 | 29 28 27 26 | 25 | 24
NAME IRQ1LS IRQC | IRQS IRQL
OPER RIW S R S
RESET 0PS OPS | OPS 0PS
261
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Thisregister controls the VMEbus interrupter.

IRQL

IRQS

IRQC

IRQ1S

These bits define the level of the VMEDbus interrupt
generated by the VMEchip2. A VMEbus interrupt is
generated by writing the desired level to these bits. These
bitsalwaysread 0 and writing 0 to these bits has no effect.

Thisbit isthe IRQ status bit. When this bit is high, the
VMEbusinterrupt has not been acknowledged. When this
bitislow, the VMEbusinterrupt has been acknowledged.
Thisisaread-only status bit.

ThishitisVMEbusinterrupt clear bit. When thisbit is set
high, the VMEDbus interrupt is removed. Thisfeatureis
only used when the IRQ1 broadcast modeisused. Normal
VMEDbus interrupts should never be cleared. This bit
always reads 0 and writing a 0 to this bit has no effect.

These bits control the function of the IRQ1 signal line on
the VMEbus:

0 The IRQ1 signal from the interrupter is
connected to the IRQ1 signal line on the
VMEbus.

1 The output from tick timer 1 is connected to
the IRQ1 signal line on the VMEbus.

2 The IRQ1 signal from the interrupter is
connected to the IRQ1 signal line on the
VMEDbus.

3 The output from tick timer 2 is connected to
the IRQL1 signa line on the VMEDbus.
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VMEbus Interrupter Vector Register

ADR/SIZ $FFF40048 (8 bits of 32)

BIT 23 . 16
NAME Interrupter Vector
OPER R/W
RESET $OF PS

Thisregister controls the VMEbus interrupter vector.
MPU Status and DMA Interrupt Count Register
ADR/SIZ $FFF40048 (8 bits of 32)

BIT 15 | 13 | 12 1 10 9 8
NAME DMAIC MCLR | MLBE | MLPE | MLOB
OPER R C R R R
RESET 0OPS 0PS 0PS 0PS 0PS

Thisisthe MPU status register and DMAC interrupt counter.

MLOB

MLPE

MLBE

MCLR

When this bit is set, the MPU received a TEA and the
status indicated off-board. Thishit is cleared by writing a
one to the MCLR bit in this register.

When this bit is set, the MPU received a TEA and the
status indicated a parity error during a DRAM data
transfer. Thishitiscleared by writing aonetothe MCLR
bit in thisregister. Thisbit is not defined for MVMEL172
implementation.

When this bit is set, the MPU received a TEA and
additional status was not provided. Thisbit is cleared by
writing aone to the MCLR bit in this register.

Writing aoneto thisbit clearsthe MPU status bits 7, 8, 9
and 10 (MLTO, MLOB, MLPE, and MLBE) in this
register.
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DMAC Status Register

DMAIC

The DMAC interrupt counter isincremented when an
interrupt is sent to the local businterrupter. The valuein
this counter indicates the number of commands processed
when the DMAC is operated in the command chaining
mode. If interrupt count exceeds 15, the counter rollsover.
This counter operates regardless of whether the DMAC
interrupts are enabled. This counter is cleared when the
DMAC isenabled.

ADR/SIZ $FFF40048 (8 bits of 32)

BIT 7 6 5 4 3 2 1 0
NAME MLTO | DLBE | DLPE | DLOB | DLTO | TBL VME | DONE
OPER R R R R R R R R
RESET 0PS 0PS 0PS 0PS 0PS 0PS 0PS 0PS

Thisisthe DMAC status register.

DONE

VME

TBL

DLTO

Thishit is set when the DMAC has finished executing
commands and there were no errors or the DMAC has
finished executing command because the halt bit was set.
Thisbit is cleared when the DMAC is enabled.

When this bit is set, the DMAC received aVMEbus
BERR during adatatransfer. Thisbit is cleared when the
DMAC isenabled.

When this bit is set, the DMAC received an error on the
loca bus while it was reading commands from the
command packet. Additional information is provided in
bits3- 6 (DLTO, DLOB, DLPE, and DLBE). This hit is
cleared when the DMAC is enabled.

When this bit is set, the DMAC received a TEA and the
status indicated alocal bustime-out. This bit is cleared
when the DMAC is enabled.
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DLOB

DLPE

DLBE

MLTO

When this bit is set, the DMAC received a TEA and the
status indicated off-board. This bit is cleared when the
DMAC is enabled.

When this bit is set, the DMAC received a TEA and the
status indicated a parity error during a DRAM data
transfer. This bit is cleared when the DMAC is enabled.
Thisbit is not defined for MV ME172 implementation.

When this hit is set, the DMAC received a TEA and
additional status was not provided. This bit is cleared
when the DMAC is enabled.

When this bit is set, the MPU received a TEA and the
statusindicated alocal bustime-out. Thisbit iscleared by
awriting aone to the MCLR bit in this register.

Programming the Tick and Watchdog Timers

The VMEchip2 has two 32-hit tick timers and one watchdog timer. This
section provides addresses and bit level descriptions of the prescaler, tick
timer, watchdog timer registers and various other timer registers.

VMEbus Arbiter Time-out Control Register

ADRI/SIZ $FFF4004C (8 bits [1 used] of 32)

BIT 31 30 29 28 27 26 25 24
NAME ARBTO
OPER RIW
RESET 0PS

This register controls the VMEbus arbiter time-out timer.

ARBTO

When this bit ishigh, the VMEbus grant time-out timer is
enabled. When this bit is low, the VMEbus grant timer is
disabled. When the timer is enabled and the arbiter does
not receive aBBSY signal within 256 us after agrant is
issued, the arbiter asserts BBSY and removes the grant.
The arbiter then rearbitrates any pending requests.
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DMAC Ton/Toff Timers and VMEbus Global Time-out Control Register

ADR/SIZ $FFF4004C (8 bits of 32)

BIT 283 | 2 | 2 20 | 19 | 18 17 | 16
NAME TIME OFF TIME ON VGTO
OPER RIW RIW RIW
RESET 0PS 0PS 0PS

Thisregister controlsthe DMAC time off timer, the DMAC time on timer,
and the VMEDbus global time-out timer.

VGTO These bits define the VMEbus global time-out value.
When DSO0 or DS is asserted on the VMEbus, the timer
begins timing. If the timer times out before the data
strobes are removed, a BERR signal is sent to the
VMEbus. The global time-out timer is disabled when the
VMEchip2 is not system controller.

0 8 us
1 64 us
2 256 ps
3 The timer is disabled

TIME ON These bits define the maximum time the DMAC spends

on the VMEbus:

0 16 ps 4 256 ps

1 32 us 5 512 ps

2 64 us 6 1024 ps

3 128 us 7 When done (or no data)

TIME OFF  These bits define the minimum time the DMAC spends
off the VMEDbus:

0 Opus 4 128 ps
1 16 pus 5 256 ps
2 32 us 6 512 ps
3 64 ps 7 1024 ps
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VME Access, Local Bus, and Watchdog Time-out Control Register

ADR/SIZ $FFF4004C (8 bits of 32)
BIT 15 | 14 13 | 12 11 | 10 [ 9 | 8
NAME VATO LBTO WDTO
OPER R/W R/W R/W
RESET OPS OPS 0OPS
WDTO These bits define the watchdog time-out period:
Bit Encoding | Time-out Bit Encoding | Time-out
0 512 us 8 128 ms
1 1ims 9 256 | ms
2 2|ms 10 512 |ms
3 4ims 11 1s
4 8/ ms 12 4|s
5 16| ms 13 16|s
6 32| ms 14 32|s
7 64| ms 15 64|s
LBTO These bits define the local bus time-out value. The timer
beginstiming when TSis asserted on the loca bus. If TA
or TAE is not asserted before the timer times out, a TEA
signal is sent to the local bus. Thetimer is disabled if the
transfer is bound for the VMEDbus.
0 8us
1 64 us
2 256 ps
3 Thetimer is disabled
VATO These hits define the VM Ebus access time-out value.

When atransaction is headed to the VMEbus and the
VMEchip2 is not the current VMEbus master, the access
timer begins timing. If the VM Echip2 has not received
bus mastership before the timer times out and the
transaction is not write posted, a TEA signal is sent to the
local bus. If the transaction is write posted, awrite post
error interrupt is sent to the local bus interrupter.

0 64 ps
1 1ms
2 32ms
3 The timer is disabled
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Prescaler Control Register

ADR/SIZ $FFF4004C (8 bits of 32)
BIT 7 ‘ e 0
NAME Prescaler Adjust
OPER R/W
RESET $DF P

The prescaler provides the various clocks required by the counters and
timersin the VMEchip2. In order to specify absolute times from these
counters and timers, the prescaler must be adjusted for different local bus
clocks. The prescaler register should be programmed based on the
following equation. This provides aone MHz clock to the Tick timers.

prescaler register = 256 - B clock (MHZz)

For example, for operation at 25 MHz the prescaler valueis$E7, and at 32
MHz it is $EO.

Non-integer local bus clocksintroduce an error into the specified timesfor
the various counters and timers. Thisismost notableinthetick timers. The
tick timer clock can be derived by the following equation.

tick timer clock = B clock / (256 - prescaler value)

If the prescaler isnot correctly programmed, the bustimersdo not generate
their specified values and the VMEDus reset time may be violated. The
maximum clock frequency for the tick timersisthe B clock divided by
two. The prescaler register control logic does not alow the value 255
($FF) to be programmed.
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Tick Timer 1 Compare Register

ADR/SIZ $FFF40050 (32 bits)
BIT 31 ‘ . 0
NAME Tick timer 1 Compare Register
OPER R/W
RESET oP

Thetick timer 1 counter iscompared to thisregister. When they are equal,
an interrupt is sent to the local bus interrupter and the overflow counter is
incremented. If the clear-on-compare mode is enabled, the counter is also
cleared. For periodic interrupts, the following equation should be used to
calculate the compare register value for a specific period (T).

compare register value=T (US)

When programming the tick timer for periodic interrupts, the counter
should be cleared to zero by software and then enabled. If the counter does
not initially start at zero, the time to the first interrupt may be longer or
shorter than expected. Remember the rollover time for the counter is 71.6
minutes.

Tick Timer 1 Counter

ADR/SIZ $FFF40054 (32 bits)
BIT 31 ‘ ... 0
NAME Tick timer 1 Counter
OPER R/W
RESET 0P

Thisisthetick timer 1 counter. When enabled, it increments every

microsecond. Software may read or write the counter at any time.
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Tick Timer 2 Compare Register

ADR/SIZ $FFF40058 (32 bits)
BIT 31 | N 0
NAME Tick timer 2 Compare Register
OPER R/W
RESET oP

Thetick timer 2 counter is compared to thisregister. When they are equal,
an interrupt is sent to the local bus interrupter and the overflow counter is
incremented. If the clear-on-compare maode is enabled, the counter is also
cleared. For periodic interrupts, the following equation should be used to
determine the compare register value for a specific period.

compare register value= T (us)

When programming the tick timer for periodic interrupts, the counter
should be cleared to zero by software and then enabled. If the counter does
not initially start at zero, the time to the first interrupt may be longer or
shorter than expected. Remember the rollover time for the counter is 71.6
minutes.

Tick Timer 2 Counter

ADR/SIZ $FFF4005C (32 bits)
BIT 31 ‘ .. 0
NAME Tick timer 2 Counter
OPER R/W
RESET 0OP

Thisisthetick timer 2 counter. When enabled, it increments every
microsecond. Software may read or write the counter at any time.
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Board Control Register

ADR/SIZ

$FFF40060 (8 bits [7 used] of 32)

BIT

31

30

29

28

27

26

25

24

NAME

SCON

SFFL

BRFLI

PURS

CPURS

BDFLO

RSWE

OPER

R R R C R/W R/W

RESET

X 1 PSL 1P 0PS 1PSL 1P

RSWE

BDFLO

CPURS

PURS

BRFLI

SFFL

SCON

The RESET switch enable bit is used with the “no
VMEDbus interface” option. This bit is duplicated at the
same bit position in the MC2 chip at location $FFF42044.
When this bit or the duplicate bit in the MC2 chip is high,
theRESET switch is enabled. When both bits are low, the
RESET switch is disabled.

When this bit is high, the VMEchip2 asserts the
BRDFAIL signal pin. When this bit is low, this bit does
not contribute to the BRDFAIL signal on the VMEchip2.

When this bit is set high, the powerup reset status bit is
cleared. This bit is always read zero.

This bit is set by a powerup reset. It is cleared by a write
to the CPURS bit.

When this status bit is high, the BRDFAIL signal pin on
the VMEchip2 is asserted. When this status bit is low, the
BRDFAIL signal pin on the VMEchip2 is not asserted.
The BRDFAIL pin may be asserted by an external device,
the BDFLO bit in this register, or a watchdog time-out.

When this status bit is high, the SYSFAIL signal line on
the VMEDbus is asserted. When this status bit is low, the
SYSFAIL signal line on the VMEDbus is not asserted.

When this status bit is high, the VMEchip2 is configured
as system controller. When this status bit is low, the
VMEchip2 is not configured as system controller.
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Watchdog Timer Control Register

ADR/SIZ

$FFF40060 (8 bits of 32)

BIT

23

21 20 19 18 17 16

NAME

WDCS | WDCC | WDTO | WDBFE | WDS/L | WDRSE | WDEN

OPER

C R RIW R/W R/W R/W

RESET

0PS

0 oP OPSL | OPSL | 1PSL | OPSL

WDEN

WDRSE

WDS/L

WDBFE

WDTO

wDCC

When this bit is high, the watchdog timer is enabled.
When this hit is low, the watchdog timer is not enabled.

When this bit is high, and a watchdog time-out occurs, a
SYSRESET or LRESET is generated. The WDS/L bit in
thisregister selects the reset. When this bit islow, a
watchdog time-out does not cause a reset.

When this bit is high and the watchdog timer has timed
out and the watchdog reset enable (WDRSE hit in this
register) ishigh, a SYSRESET signal is generated on the
VMEbus which in turn causes LRESET to be asserted.
When thisbit islow and the watchdog timer hastimed out
and the watchdog reset enable (WDRSE bit in this
register) is high, an LRESET signal is generated on the
local bus.

When this bit is high and the watchdog timer has timed
out, the VMEchip2 asserts the BRDFAIL signal pin.
When this bit is low, the watchdog timer does not
contribute to the BRDFAIL signal on the VMEchip2.

When this status bit is high, a watchdog time-out has
occurred. When this statusbit islow, awatchdog time-out
has not occurred. Thishitiscleared by writing aoneto the
WDCS hit in this register.

When this bit is set high, the watchdog counter is reset.
The counter must be reset within the time-out period or a
watchdog time-out occurs.
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WDCS

SRST

When this bit is set high, the watchdog time-out status bit
(WDTO bit inthisregister) is cleared.

Whenthishitisset high, aSY SRESET signal isgenerated
on the VMEbus. SY SRESET resets the VM Echip2 and
clearsthis bit.

Tick Timer 2 Control Register

ADR/SIZ $FFF40060 (8 bits [7 used] of 32)

BIT 15 14 | 13 | 12 1 10 9 8
NAME OVF COVF coC EN
OPER R C R/IW R/W
RESET 0PS 0OPS 0PS 0PS

EN When this bit is high, the counter increments. When this
bit islow, the counter does not increment.

CcOoC When this bit is high, the counter is reset to zero when it
compares with the compare register. When this bit islow,
the counter is not reset.

COVF The overflow counter is cleared when aone is written to
this bit.

OVF These bits are the output of the overflow counter. The

overflow counter isincremented each time the tick timer
sends an interrupt to the local businterrupter. The
overflow counter can be cleared by writing a one to the
COVF bit.
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Tick Timer 1 Control Register

ADR/SIZ $FFF40060 (8 bits of 32)

BIT 7 | 6 | 5 | 4 3 2 1 0
NAME OVF COVF CcOoC EN
OPER R C R/W R/IW
RESET 0OPS 0PS oOPS 0PS

EN When this hit is high, the counter increments. When this
bit islow, the counter does not increment.

CoC When this hit is high, the counter is reset to zero when it
compares with the compare register. When this bit islow,
the counter is not reset.

COVF The overflow counter is cleared when a one is written to
this bit.

OVF These bits are the output of the overflow counter. The

overflow counter isincremented each time the tick timer
sends an interrupt to the local bus interrupter. The
overflow counter can be cleared by writing a one to the
COVF hit.

Prescaler Counter

ADR/SIZ $FFF40064 (32 bits)
BIT 31 .. 0
NAME Prescaler Counter
OPER R/W
RESET oOP

The VMEchip2 has a 32-bit prescaler that provides the clocks required by
the various timers in the chip. Accessto the prescaler is provided for test
purposes. The counter is described here because it may be useful in other
applications. The lower 8 bits of the prescaler counter increment to $FF at
the local bus clock rate and then they are loaded from the prescaler adjust
register. When the load occurs, the upper 24 bits are incremented. When
the prescaler adjust register is correctly programmed, the lower 8 bits
increment at the local bus clock rate and the upper 24 bitsincrement every
microsecond. The counter may be read at any time.
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Programming the Local Bus Interrupter

Thelocal businterrupter is used by devicesthat wish to interrupt the local
bus. There are 31 devices that can interrupt the local bus through the
VMEchip2. Inthe general case, each interrupter hasalevel select register,
an enable bit, a status bit, a clear bit, and for the software interrupts, a set
bit. Each interrupter also provides a unique interrupt vector to the
processor. The upper four bits of the vector are programmabl e in the vector
base registers. The lower four bits are unique for each interrupter. There
aretwo base registers, onefor thefirst 16 interrupters, and one for the next
8 interrupters. The VMEDbus interrupters provide their own vectors. A
summary of the interruptsis shown in Table 2-3.

The status bit of an interrupter is affected by the enable bit. If the enable
bitislow, the status bit is also low. Interrupts may be polled by setting the
enable bit and programming the level to zero. This enables the status bit
and prevents the local bus from being interrupted. The enable bit does not
clear edge-sensitive interrupts. If necessary, edge-sensitive interrupts
should be cleared, in order to remove any old interrupts, and then enabled.
The master interrupt enable (MIEN) bit must be set before the VM Echip2
can generate any interrupts. The MIEN bitisin I/O Control Register 1.
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Table 2-3. Local Bus Interrupter Summary

Interrupt Vector PriorityI :z;&l‘filrj’r;)ltjétaneous
VMEbus IRQ1 Externa Lowest
VMEbus IRQ2 Externa A
VMEbus IRQ3 Externa
VMEbus IRQ4 Externa
VMEbus IRQ5 Externa
VMEbus IRQ6 Externa
VMEbus IRQ7 Externa
Spare $Y7
Software 0 $Y8
Software 1 $Y9
Software 2 $YA
Software 3 $YB
Software 4 $YC
Software 5 $YD
Software 6 $YE
Software 7 $YF
GCSR LMO $X0
GCSRLM1 $X1
GCSR SIGO $X2
GCSR SIG1 $X3
GCSR SIG2 $X4
GCSR SIG3 $X5
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Table 2-3. Local Bus Interrupter Summary (Continued)

Interrupt Vector PriorityI L(:rersril:\:;llstaneous
DMAC $X6
VMEbus Interrupter Acknowledge $X7
Tick Timer 1 $X8
Tick Timer 2 $X9
VMEbus IRQ1 Edge-Sensitive $XA
(Not used on MVME172) $XB
VMEbus Master Write Post Error $XC
VMEbus SY SFAIL $XD
(Not used on MVMEL72) $XE y
VMEbus ACFAIL $XF Highest

Notes 1. X = The contents of vector base register 0.
2.Y = The contents of vector base register 1.

3. Refer to the Vector Base Register description later in this
chapter for recommended V ector Base Register values.
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Local Bus Interrupter Status Register (bits 24-31)

ADR/SIZ $FFF40068 (8 bits of 32)

BIT 31 30 29 28 27 26 25 24
NAME ACF AB SYSF | MWP PE VI1E TIC2 TIC1
OPER R R R R R R R R
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister isthe local bus interrupter status register. When an interrupt
statushitishigh, alocal businterrupt isbeing generated. When an interrupt
status bit islow, alocal interrupt is not being generated. The interrupt

status bits are:

TIC1
TIC2
VI1E
PE
MWP
SYSF
AB
ACF

Tick timer 1 interrupt.

Tick timer 2 interrupt

VMEbus IRQ1 edge-sensitive interrupt.
Not used on MVME172.

VMEbus master write post error interrupt.
VMEDbus SY SFAIL interrupt.

Not used on MVME172.

VMEbus ACFAIL interrupt.
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Local Bus Interrupter Status Register (bits 16-23)

ADR/SIZ $FFF40068 (8 bits of 32)

BIT 23 22 21 20 19 18 17 16
NAME VIA DMA SIG3 SIG2 SIG1 SIGO LM1 LMO
OPER R R R R R R R R
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister isthe local bus interrupter status register. When an interrupt
statushitishigh, alocal businterrupt isbeing generated. When aninterrupt
status bit islow, alocal interrupt is not being generated. The interrupt

status bits are:

LMO
LM1
SIGO
SIG1
SIG2
SIG3
DMA
VIA

GCSR LMO interrupt.
GCSR LM1 interrupt.
GCSR SIGO interrupt.
GCSR SIG1 interrupt.
GCSR SIG2 interrupt.
GCSR SIG3 interrupt.
DMAC interrupt.

VMEbus interrupter acknowledge interrupt.
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Local Bus Interrupter Status Register (bits 8-15)

ADR/SIZ $FFF40068 (8 bits of 32)

BIT 15 14 13 12 11 10 9 8
NAME SW7 SW6 SW5 SW4 SW3 SW2 SW1 SWO0
OPER R R R R R R R R
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister isthe local bus interrupter status register. When an interrupt
statushitishigh, alocal businterrupt isbeing generated. When an interrupt
status bit islow, alocal interrupt is not being generated. The interrupt

status bits are:

SWO Software 0 interrupt.
SW1 Software 1 interrupt.
SW2 Software 2 interrupt.
SW3 Software 3 interrupt.
SW4 Software 4 interrupt.
SW5 Software 5 interrupt.
SW6 Software 6 interrupt.
SW7 Software 7 interrupt.
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Local Bus Interrupter Status Register (bits 0-7)

ADR/SIZ $FFF40068 (8 bits of 32)

BIT 7 6 5 4 3 2 1 0
NAME | SPARE | VME7 | VME6 | VME5 | VME4 | VME3 | VME2 | VMEL
OPER R R R R R R R R
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister isthe local bus interrupter status register. When an interrupt
statushitishigh, alocal businterrupt isbeing generated. When aninterrupt
status bit islow, alocal interrupt is not being generated. The interrupt

status bits are:

VME1L VMEbus IRQL1 Interrupt.
VME2 VMEbus IRQ2 Interrupt.
VME3 VMEDbus IRQ3 Interrupt.
VME4 VMEbus IRQ4 Interrupt.
VMES VMEDbus IRQ5 Interrupt.
VMEG VMEDbus IRQ6 Interrupt.
VME7 VMEDbus IRQ7 Interrupt.
SPARE Not used.
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Local Bus Interrupter Enable Register (bits 24-31)

ADR/SIZ $FFF4006C (8 bits of 32)

BIT 31 30 29 28 27 26 25 24
NAME EACF | EAB | ESYSF| EMWP | EPE | EVI1E | ETICZ | ETIC1
OPER RIW R/W R/W R/W RIW R/W RIW R/W
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister isthelocal businterrupter enable register. When an enabl e bit
is high, the corresponding interrupt is enabled. When an enable bit islow,
the corresponding interrupt is disabled. The enable bit does not clear

edge-sensitive interrupts or prevent the flip flop from being set. If

necessary, edge-sensitiveinterrupters should be cleared to remove any old

interrupts and then enabled.

ETIC1
ETIC2
EVI1E
EPE
EMWP
ESYSF
EAB
EACF

Enable tick timer 1 interrupt.
Enable tick timer 2 interrupt.
Enable VMEbus IRQ1 edge-sensitive interrupt.

Not used on MVME172.

Enable VMEbus master write post error interrupt.

Enable VMEbus SY SFAIL interrupt.
Not used on MVMEL72.
Enable VMEbus ACFAIL interrupt.
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Local Bus Interrupter Enable Register (bits 16-23)

ADR/SIZ $FFF4006C (8 bits of 32)

BIT 23 22 21 20 19 18 17 16
NAME EVIA | EDMA | ESIG3 | ESIG2 | ESIG1 | ESIGO | ELM1 | ELMO
OPER R/W R/W R/W R/W R/W R/W R/W R/W
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister isthelocal businterrupter enableregister. When an enablebit
is high, the corresponding interrupt is enabled. When an enable bit islow,
the corresponding interrupt is disabled. The enable bit does not clear

edge-sensitive interrupts or prevent the flip flop from being set. If

necessary, edge-sensitiveinterrupters should be cleared to remove any old

interrupts and then enabled.

ELMO
ELM1
ESIGO
ESIG1
ESIG2
ESIG3
EDMA
EVIA

Enable GCSR LMO interrupt.
Enable GCSR LM1 interrupt.
Enable GCSR SIGO interrupt.
Enable GCSR SIGL1 interrupt.
Enable GCSR SIG2 interrupt.
Enable GCSR SIG3 interrupt.

Enable DMAC interrupt.

VMEDbus interrupter acknowledge interrupt.
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Local Bus Interrupter Enable Register (bits 8-15)

ADR/SIZ $FFF4006C (8 bits of 32)

BIT 15 14 13 12 11 10 9 8
NAME ESW7 | ESW6 | ESW5 | ESW4 | ESW3 | ESW2 | ESW1 | ESWO
OPER RIW R/W RIW R/W R/W R/W RIW R/W
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisisthelocal businterrupter enable register. When an enablebit ishigh,
the corresponding interrupt is enabled. When an enable hit islow, the
corresponding interrupt is disabled. The enable bit does not clear
edge-sensitive interrupts or prevent the flip flop from being set. If
necessary, edge-sensitiveinterrupters should be cleared to remove any old
interrupts and then enabled.

ESWO Enable software O interrupt.
ESW1 Enable software 1 interrupt.
ESW2 Enable software 2 interrupt.
ESW3 Enable software 3 interrupt.
ESW4 Enable software 4 interrupt.
ESW5 Enable software 5 interrupt.
ESW6 Enable software 6 interrupt.
ESW7 Enable software 7 interrupt.
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Local Bus Interrupter Enable Register (bits 0-7)

ADR/SIZ $FFF4006C (8 bits of 32)

BIT 7 6 5 4 3 2 1 0
NAME | SPARE | EIRQ7 | EIRQ6 | EIRQ5 | EIRIQ4 | EIRQ3 | EIRQ2 | EIRQ1
OPER R/W R/W R/W R/W R/W R/W R/W R/W
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisistheloca businterrupter enable register. When an enable bit ishigh,
the corresponding interrupt is enabled. When an enable bit islow, the

corresponding interrupt is disabled. The enable bit does not clear
edge-sensitive interrupts or prevent the flip flop from being set. If

necessary, edge-sensitiveinterrupters should be cleared to remove any old

interrupts and then enabled.

EIRQ1
EIRQ2
EIRQ3
EIRQ4
EIRQ5
EIRQ6
EIRQ7
SPARE

Enable VMEbus IRQ1 interrupt.
Enable VMEbus IRQ2 interrupt.
Enable VMEDbus IRQ3 interrupt.
Enable VMEbus IRQ4 interrupt.
Enable VMEDbus IRQ5 interrupt.
Enable VMEbus IRQ6 interrupt.
Enable VMEDbus IRQ7 interrupt.

SPARE.
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Software Interrupt Set Register (bits 8-15)

ADR/SIZ $FFF40070 (8 bits of 32)

BIT 15 14 13 12 11 10 9 8
NAME SSW7 | SSW6 | SSW5 | SSW4 | SSW3 | SSW2 | SSW1 | SSWO
OPER S S S S S S S S
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister is used to set the software interrupts. An interrupt is set by
writing aone to it. The software interrupt set bits are:

SSWO0 Set software O interrupt.
SSwi Set software 1 interrupt.
SSW2 Set software 2 interrupt.
SSwW3 Set software 3 interrupt.
SSW4 Set software 4 interrupt.
SSwW5 Set software 5 interrupt.
SSW6 Set software 6 interrupt.
SSW7 Set software 7 interrupt.

Interrupt Clear Register (bits 24-31)

ADR/SIZ $FFF40074 (8 bits of 32)

BIT 31 30 29 28 27 26 25 24
NAME CACF | CAB | CSYSF|CMWP | CPE | CVIIE | CTIC2 | CTIC1
OPER C C C C C C C C
RESET | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL | OPSL

Thisregister is used to clear the edge-sensitive interrupts. An interrupt is
cleared by writing aoneto its clear bit. The clear bits are defined below.

CTIC1 Clear tick timer 1 interrupt.
CTIC2 Clear tick timer 2 interrupt.
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CVI1E
CPE
CMWP
CSYSF
CAB
CACF

Clear VMEbus IRQ1 edge-sensitive interrupt.
Not used on MVME172.

Clear VMEbus master write post error interrupt.
Clear VMEbus SY SFAIL interrupt.

Not used on MVME172.

Clear VMEbus ACFAIL interrupt.

Interrupt Clear Register (bits 16-23)

ADR/SIZ $FFF40074 (8 bits of 32)

BIT 23 22 21 20 19 18 17 16
NAME | cvIA | cDMA | csIG3 | cSIG2 | cSIGL | CSIGO | cLM1 | cLMo
OPER C C C C C C C C
RESET X X X X X X X X

Thisregister is used to clear the edge-sensitive interrupts. An interrupt is
cleared by writing aoneto its clear bit. The clear bits are defined below.

CLMO
CLM1
CSIGO
CsiG1
CSIG2
CSIG3
CDMA
CVIA

Clear GCSR LMO interrupt.
Clear GCSR LM1 interrupt.
Clear GCSR SIGO interrupt.
Clear GCSR SIGL1 interrupt.
Clear GCSR SIG2 interrupt.
Clear GCSR SIG3 interrupt.
Clear DMA controller interrupt.

Clear VMEDbus interrupter acknowledge interrupt.
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Interrupt Clear Register (bits 8-15)

ADR/SIZ $FFF40074 (8 bits of 32)

BIT 15 14 13 12 11 10 9 8
NAME CSW7 | CSW6 | CSW5 | CSW4 | CSW3 | CSW2 | CSW1 | CSWO
OPER C C C C C C C C
RESET X X X X X X X X

Thisregister is used to clear the edge software interrupts. An interrupt is
cleared by writing aoneto its clear bit. The clear bits are:

CSwWo Clear software 0 interrupt.
Cswi1 Clear software 1 interrupt.
CsSwz2 Clear software 2 interrupt.
CSw3 Clear software 3 interrupt.
Csw4 Clear software 4 interrupt.
CSW5 Clear software 5 interrupt.
CSW6 Clear software 6 interrupt.
Ccsw7 Clear software 7 interrupt.

Interrupt Level Register 1 (bits 24-31)

ADR/SIZ $FFF40078 (8 bits [6 used] of 32)

BIT 31 30 | 29 | 28 27 % | 5 | 2
NAME ACF LEVEL AB LEVEL
OPER RIW RIW
RESET 0PsL 0PsL

Thisregister is used to define the level of the abort interrupt and the
ACFAIL interrupt.

ABLEVEL  Notused on MVME172.
ACF LEVEL These bits define the level of the ACFAIL interrupt.
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Interrupt Level Register 1 (bits 16-23)

ADRI/SIZ $FFF40078 (8 bits [6 used] of 32)

BIT 23 2 | 21 | 2 19 18 | 17 | 16
NAME SYSFLEVEL WPE LEVEL
OPER RIW RIW
RESET 0PSL 0PSL

Interrupt Lev

Thisregister is used to define the level of the SY SFAIL interrupt and the
master write post bus error interrupt.

WPE LEVEL These bits define the level of the master write post bus
error interrupt.

SYSF LEVEL These bits define the level of the SY SFAIL interrupt.

el Register 1 (bits 8-15)

ADRI/SIZ $FFF40078 (8 bits [6 used] of 32)

BIT 15 14 | 13 | 12 1 10 | 9 | 8
NAME PE LEVEL IRQIE LEVEL
OPER RIW RIW
RESET 0PSL 0PSL

This register is used to define the level of the VMEbus IRQ1

edge-sensitive interrupt and the level of the external (parity error)
interrupt.

IRQI1E LEVEL These bits define the level of the VMEbus IRQ1
edge-sensitive interrupt.

PE LEVEL Not used on MVME172.

http://www.mcg.mot.com/literature

2-89



VMEchip2

Interrupt Level Register 1 (bits 0-7)

ADR/SIZ $FFF40078 (8 bits [6 used] of 32)

BIT 7 6 | 5 | 4 3 2 | 1 | o
NAME TICK2 LEVEL TICK1 LEVEL
OPER RIW RIW
RESET 0PsL 0PsL

Thisregister isused to define the level of thetick timer 1 interrupt and the
tick timer 2 interrupt.

TICK1LEVEL These bits define the level of the tick timer 1 interrupt.

TICK2LEVEL These bits define the level of the tick timer 2 interrupt.

Interrupt Level Register 2 (bits 24-31)

ADR/SIZ $FFF4007C (8 bits [6 used] of 32)

BIT 31 30 | 29 | 28 27 % | 5 | 2
NAME VIA LEVEL DMA LEVEL
OPER RIW RIW
RESET 0PsL 0PsL

Thisregister isused to definethelevel of the DMA controller interrupt and
the VM Ebus acknowledge interrupt.

DMA LEVEL These bits define the level of the DMA controller

VIA LEVEL

interrupt.

These bits define the level of the VMEbus interrupter
acknowledge interrupt.
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Interrupt Level Register 2 (bits 16-23)

ADRI/SIZ $FFF4007C (8 bits [6 used] of 32)

BIT 23 2 | 21 | 2 19 18 | 17 | 16
NAME SIG3LEVEL SIG2 LEVEL
OPER RIW RIW
RESET 0PSL 0PSL

Thisregister isused to definethelevel of the GCSR SIG2 interrupt and the

GCSR SIG3 interrupt.

SIG2LEVEL These hits define the level of the GCSR SIG2 interrupt.

SIG3LEVEL These bits definethe level of the GCSR SIG3 interrupt.

Interrupt Level Register 2 (bits 8-15)

ADRI/SIZ $FFF4007C (8 bits [6 used] of 32)

BIT 15 14 | 13 | 12 1 10 | 9 | 8
NAME SIG1LEVEL SIGO LEVEL
OPER RIW RIW
RESET 0PSL 0PSL

Thisregister isused to definethelevel of the GCSR SIGO interrupt and the

GCSR SIG1 interrupt.

SIGOLEVEL These bits define the level of the GCSR SIGO interrupt.

SIGLLEVEL These hits define the level of the GCSR SIG1 interrupt.
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Interrupt Level Register 2 (bits 0-7)

ADR/SIZ $FFF4007C (8 bits [6 used] of 32)

BIT 7 6 | 5 | 4 3 2 | 1 | o
NAME LM1LEVEL LMO LEVEL
OPER RIW RIW
RESET 0PsL 0PsL

Thisregister isused to definethe level of the GCSR LMO interrupt and the

GCSR LM1 interrupt.

LMOLEVEL These bits definethe level of the GCSR LMO interrupt.

LM1LEVEL Thesebitsdefinethelevel of the GCSR LM1 interrupt.

Interrupt Level Register 3 (bits 24-31)

ADR/SIZ $FFF40080 (8 bits [6 used] of 32)

BIT 31 30 | 29 | 28 27 % | 25 | 2
NAME SW7 LEVEL SW6 LEVEL
OPER RIW RIW
RESET 0PsL 0PsL

Thisregister is used to define the level of the software 6 interrupt and the

software 7 interrupt.

SW6 LEVEL These bits define the level of the software 6 interrupt.

SW7LEVEL These bits define the level of the software 7 interrupt.
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Interrupt Level Register 3 (bits 16-23)

ADRI/SIZ $FFF40080 (8 bits [6 used] of 32)

BIT 23 2 | 21 | 2 19 18 | 17 | 16
NAME SW5 LEVEL SW4 LEVEL
OPER RIW RIW
RESET 0PSL 0PSL

This register is used to define the level of the software 4 interrupt and the

software 5 interrupt.

SW4 LEVEL These hits define the level of the software 4 interrupt.

SW5LEVEL These bits definethe level of the software 5 interrupt.

Interrupt Level Register 3 (bits 8-15)

ADRI/SIZ $FFF40080 (8 bits [6 used] of 32)

BIT 15 14 | 13 | 12 1 10 | 9 | 8
NAME SW3 LEVEL SW2 LEVEL
OPER RIW RIW
RESET 0PSL 0PSL

This register is used to define the level of the software 2 interrupt and the

software 3 interrupt.

SW2LEVEL These bits define the level of the software 2 interrupt.

SW3LEVEL These hits define the level of the software 3 interrupt.
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Interrupt Level Register 3 (bits 0-7)

ADR/SIZ $FFF40080 (8 bits [6 used] of 32)
BIT 7 6 | 5 | 4 3 2 | 1 | o
NAME SW1LEVEL SWO LEVEL
OPER RIW RIW
RESET 0PsL 0PsL

Thisregister is used to define the level of the software 0 interrupt and the
software 1 interrupt.

SWOLEVEL These bits define the level of the software O interrupt.
SWI1LEVEL Thesebitsdefinethe level of the software 1 interrupt.

Interrupt Level Register 4 (bits 24-31)

ADR/SIZ $FFF40084 (8 bits [6 used] of 32)
BIT 31 30 | 29 | 28 27 % | 25 | 2
NAME SPARE LEVEL VIRQ7 LEVEL
OPER RIW RIW
RESET 0PsL 0PsL

Thisregister isused to define the level of the VMEbus IRQ7 interrupt and
the spareinterrupt. The VMEbuslevel 7 (IRQ7) interrupt may be mapped
to any local businterrupt level.

VIRQ7 LEVEL Thesebitsdefinethelevel of the VMEbusIRQ7 interrupt.
SPARE LEVEL Not used onthe MVME172.
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Interrupt Level Register 4 (bits 16-23)

ADRI/SIZ $FFF40084 (8 bits [6 used] of 32)

BIT 23 2 | 21 | 2 19 18 | 17 | 16
NAME VIRQ6 VIRQ5 LEVEL
OPER RIW RIW
RESET 0PSL 0PSL

Thisregister isused to define the level of the VMEbus IRQ5 interrupt and
the VMEbus|RQ6 interrupt. TheVMEbuslevel 5 (IRQ5) interrupt and the
VMEbuslevel 6 (IRQ6) interrupt may be mapped to any local businterrupt
level.

VIRQ5 LEVEL Thesebitsdefinethelevel of theVMEbusIRQ5 interrupt.
VIRQ6 LEVEL Thesebitsdefinethelevel of theVMEbusIRQ6 interrupt.

Interrupt Level Register 4 (bits 8-15)

ADR/SIZ $FFF40084 (8 bits [6 used] of 32)

BIT 15 14 | 13 | 12 1 10 | 9 | 8
NAME VIRQ4 VIRQ3 LEVEL
OPER RIW RIW
RESET 0PSL 0PSL

Thisregister isused to define thelevel of the VMEbus IRQ3 interrupt and
theVMEbusIRQ4 interrupt. The VMEbuslevel 3 (IRQ3) interrupt and the
VMEbuslevel 4 (IRQ4) interrupt may be mapped to any local businterrupt
level.

VIRQ3LEVEL Thesebitsdefinethelevel of theVMEbusIRQ3 interrupt.
VIRQ4 LEVEL Thesebitsdefinethelevel of the VMEbusIRQ4 interrupt.
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Interrupt Level Register 4 (bits 0-7)

ADR/SIZ $FFF40084 (8 bits [6 used] of 32)

BIT 7 6 | 5 | 4 3 2 | 1 [ o0
NAME VIRQ2 VIRQ1 LEVEL
OPER RIW RIW
RESET 0 PSL 0 PSL

Thisregister isused to define the level of the VMEbus IRQL1 interrupt and
theVMEbusIRQ2 interrupt. TheVMEbuslevel 1 (IRQL) interrupt and the
VMEbuslevel 2 (IRQ2) interrupt may be mapped to any local businterrupt
level.

VIRQ1LEVEL Thesebitsdefinethelevel of the VMEbusIRQ1 interrupt.
VIRQ2LEVEL Thesebitsdefinethelevel of the VMEbusIRQ2 interrupt.

Vector Base Register

ADR/SIZ $FFF40088 (8 bits of 32)
BIT 31 | 30 | 29 | 28 27 | 26 | 25 24
NAME VBRO VBR 1
OPER RIW RIW
RESET 0PSL 0PSL

Thisregister is used to define the interrupt base vectors.

VBR 1 These bits define the interrupt base vector 1.
VBR O These bits define the interrupt base vector 0.

Note  Refer to Table 2-3, Local Bus Interrupter Summary, for
further information.

A suggested setting for the V ector Base Register for the
VMEchip2is. VBR0O =6, VBR1 =7 (i.e., setting the Vector
Base Register at address $FFF40088 to $67xxxxxx). This
produces a Vector Base0 of $60 corresponding to the “X” in
Table 2-3, and a Vector Basel of $70 corresponding to the
“Y” in Table 2-3.
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I/O Control Register 1

ADR/SIZ $FFF40088 (8 bits of 32)

BIT 23 22 21 20 19 18 17 16
NAME MIEN | SYSFL | ACFL | ABRTL | GPOEN3| GPOEN2| GPOEN1| GPOENO
OPER RIW R R R R/W R/W R/W R/W
RESET | OPSL X X X 0OPS oPS 0PS 0PS

Thisregister isagenera purpose |/O control register. Bits 16-19 control
the direction of the four General Purpose I/O pins (GPIOO0-3).

GPOENO

GPOEN1

GPOEN2

GPOENS3

ABRTL

ACFL

SYSFL

MIEN

When this hit islow, the GPIOO pin is an input.
When this bit is high, the BPIOO pin is an output.

When this bit islow, the GPIO1 pin is an input.
When this bit is high, the BPIO1 pin is an output.

When this hit islow, the GPIO2 pin is an input.
When this bit is high, the BPIO2 pin is an output.

When this hit islow, the GPIO3 pin is an input.
When this bit is high, the BPIO3 pin is an output.

This bit indicates the status of the ABORT switch.
When this bit is high, the ABORT switch is depressed.
When this bit islow, the ABORT switch is not depressed.

Thisbit indicates the status of the ACFAIL signal lineon
the VMEbus. When this bit is high, the ACFAIL signal
lineisactive. Whenthisbitislow, the ACFAIL signal line
is not active.

Thishitindicatesthe status of the SY SFAIL signal lineon
the VMEbus. When this bit is high, the SY SFAIL signal
lineis active. When this bit islow, the SY SFAIL signal
lineis not active.

When this bit islow, al interrupts controlled by the
VMEchip2 are masked. When this bit is high, all
interrupts controlled by the VM Echip2 are not masked.
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I/O Control Register 2

ADR/SIZ $FFF40088 (8 bits of 32)

BIT 15 14 13 12 11 10 9 8
NAME | GPIOO3| GPIOO2 | GPIOO1 | GPIOOO | GPIOI3 | GPIOI2| GPIOI1| GPIOIO
OPER R/W R/W R/W R/W R R R R
RESET OPSL 0OPS OPS 0OPS X X X X

GPIOO1 Connectsto pin 16 of the Remote Status and Control
Register.

GPIOO2 Connectsto pin 17 of the Remote Status and Control
Register.

GPIOO3 Connectsto pin 18 of the Remote Status and Control
Register.

GPIOI1 Not used.

GPIOI2 Not used.

GPIOI3 Not used.

I/O Control Register 3

ADR/SIZ $FFF40088 (8 bits of 32)

BIT 7 6 5 4 3 2 1 0
NAME | GPI7 | GPI6 | GPI5 | GPI40 | GPI3 | GPI2 | GPIL | GPIO
OPER R R R R R R R R
RESET X X X X X X X X

Thisfunction is not used on the MVME172.
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Miscellaneous Control Register

ADR/SIZ $FFF4008C (8 bits of 32)

BIT 7 6 5 4 3 2 1 0
NAME MPIRQEN | REVEROM | DISSRAM DISMST | NOELBBSY| DISBSYT ENINT DISBGN
OPER R/W R/W R/IW R/IW R/IW R/IW R/IW R/IW
RESET 0 PSL 0 PSL 0PSL 0OPS 0PS 0OPS 0PS 0OPS

DISBGN When this bit is high, the VMEbus BGIN filters are
disabled. When this bit islow, the VMEbus BGIN filters
are enabled. This bit should not be set.

ENINT When this bit is high, the local businterrupt filters are
enabled. When this bit islow, the local busin- terrupt
filters are disabled. This bit should not be set.

DISBSYT When thishit islow, the minimum VMEbus BBSY * time

when the local bus master has been retried off the local
busis 32 local bus clocks. When this bit is high, the
minimum VMEbus BBSY * time when the local bus
master has been retried off the local busis 3 local bus
clocks.

When alocal bus master attempts to access the VMEbus
and a VMEbus master attempts to access the local bus, a
deadlock iscreated. The VM Echip2 detectsthis condition
and requests the local bus master to give up the local bus
and retry the cycle. This allows the VMEbus master to
complete the cycle to the local bus. If the VMEchip2
receives VM Ebus mastership, the local master has not
returned from the retry, and this bit is high, VMEchip2
drives VMEbus BBSY * for the minimum time (about 90
ns) and then releasesthe VM Ebus. If thelocal master does
not return from the retry within this 90 ns window, the
board loses its turn on the VMEbus. If the VMEchip2
receives VMEbus mastership, the local master has not
returned from the retry, and this bit is low, VMEchip2
drives VMEbus BBSY* for aminimum of 32 local bus
clocks, which allows the local bus master time to return
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NOELBBSY

DISMST

DISSRAM

REVEROM

MPIRQEN

from the retry and the board does not lose its turn on the
VMEDbus. For thisreason, it is recommended that this bit
remain low.

When thisbit is high, the early release feature of bus busy
feature onthe VMEbusisdisabled. The VMEchip2 drives
BBSY* low whenever VMEbusAS* islow. When thisbit
islow, the early release feature of bus busy feature on the
VMEDbusis not disabled.

When this bit is high, the vME LED onthe MVMEL172 is
lit when local busreset is asserted or the VMEchip2is
drivinglocal bus busy. When thisbitislow, thevME LED
onthe MVME172 islit when local bus reset is asserted,
theVMEchip2isdriving local busbusy, or the VM Echip2
is driving the VMEbus address strobe.

When this hit is high, the SRAM decoder in the
VMEchip2 is disabled. When this bit is low, the SRAM
decoder inthe VM Echip2 is enabled. Because the SRAM
decoder in the VMEchip2 is not used on the MVME172,
this bit must be set.

Thisfunction isnot used onthe MVME172. Thisbit must
not be set.

Thisfunctionisnot used onthe MVME172. Thisbit must
not be set.
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GCSR Programming Model

This section describes the programming model for the Global Control and
Status Registers (GCSR) inthe VM Echip2. Thelocal bus map decoder for
the GCSR registersisincluded in the VMEchip2. The local bus base
addressfor the GCSR is$FFF40100. Theregistersinthe GCSR are 16 bits
wide and they are byte accessible from both the VM Ebus and thelocal bus.
The GCSRislocated inthe 16-bit VM Ebus short 1/O space and it responds
to address modifier codes $29 or $2D. The address of the GCSR asviewed
from the VM Ebus depends upon the GCSR group select value XX and
GCSR board select value Y programmed in the LCSR. The board value Y
may be $0 through $E, allowing 15 boards in one group. The value $F is
reserved for the location monitors.

The VM Echip2 includesfour location monitors (LMO-LM3). Thelocation
monitors provide a broadcast signaling capability on the VMEbus. When
alocation monitor address is generated on the VMEbus, all location
monitorsin the group are cleared. The signal interrupts SIG0-SIG3 should
be used to signal individual boards. The location monitors are located in
the VMEDbus short 1/O space and the specific address is determined by the
VM Echip2 group address. The location monitors LMO-LM3 arelocated at
addresses $XXF1, $XXF3, $XXF5, and $XXF7 respectively. A location
monitor cycle on the VMEbus is generated by aread or write to VMEbus
short 1/O address $XXFN, where XX is the group address and N is the
specific location monitor address. When the VMEchip2 generates a
location monitor cycle to the VMEbus, within its own group, the
VMEchip2 DTACKsitself. A VMEchip2 cannot DTACK location
monitor cyclesto other groups.

The GCSR section of the VMEchip2 contains the following registers: a
chip D register, achiprevisionregister, alocation monitor statusregister,
an interrupt control register, aboard control register, and six general
purpose registers.

The chip ID and revision registers are provided to alow software to
determine the ID of the chip and itsrevision level. The VMEchip2 has a
chip ID of ten. ID codes zero and one are used by the old VMEchip. The
initial revision of the VMEchip2 is zero. If mask changes are required, the
revision level isincremented.
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AN

Caution

The location monitor status register provides the status of the location
monitors. A location monitor bit is cleared when the VMEchip2 detects a
VMEDbus cycleto the corresponding location monitor address. When the
LMOor LM1bitsarecleared, aninterrupt is set to thelocal businterrupter.
If the LMO or LM1interrupt is enabled in the local bus interrupter, then a
local businterrupt isgenerated. Thelocation monitor bitsare set by writing
aoneto the corresponding bit in the location monitor register. LMO and
LM1 can also be set by writing aoneto the corresponding clear bitsin the
local interrupt clear register.

Theinterrupt control register providesfour bitsthat allow the VMEbusto
interrupt thelocal bus. Aninterrupt issent to thelocal businterrupter when
one of the bitsis set. If theinterrupt is enabled in the local businterrupter,
then alocal businterrupt is generated. The interrupt bits are cleared by
writing a one to the corresponding bit in the interrupt clear register.

Theboard control register allowsaVMEbus master to reset the local bus,
prevent the VM Echip2 from driving the SY SFAIL signal line, and detect
if the VMEchip2 wants to drive the SY SFAIL signal line.

The six general purpose registers can be read and written from both the
local bus and the VMEbus. Theseregisters are provided to allow local bus
masters to communicate with VMEbus masters. The function of these
registersis not defined by this specification. The GCSR supports
read-modify-write cycles such as TAS.

The GCSR alows a VMEbus master to reset the local bus.
Thisfeature is very dangerous and should be used with
caution. The local reset featureis apartial system reset, not a
complete system reset such as powerup reset or SY SRESET.
When the local bus reset signal is asserted, alocal bus cycle
may be aborted. The VMEchip2 is connected to both the local
bus and the VMEbus and if the aborted cycle is bound for the
VMEbus, erratic operation may result. Communications
between the local processor and aV M Ebus master should use
interrupts or mailbox locations; reset should not be used in
normal communications. Reset should be used only when the
local processor is halted or the local busis hung and reset is
the last resort.
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Programming the GCSR

A complete description of the GCSR is provided in the following tables.
Each register definition includes a table with five lines.

0 Line 1listhe base address of the register as viewed from the local
busand asviewed from the VM Ebus, and the number of bits defined
in the table.

0 Line 2 shows the bits defined by this table.

o Li ne 3 defines the name of the register or the name of the bitsin the
register.

0 Line4 definesthe operations possible on theregister bitsasfollows:
R Thisbit isaread-only status bit.

R/W  Thisbit is readable and writable.

SR Writing aone to this bit setsit. Reading it returns its current
status.

0 Line5 definesthe state of the bit following areset as defined bel ow:

This bit is affected by power-up reset.
The bit is affected by SY SRESET.
The bit is affected by local bus reset.
The bit is not affected by reset.

X - n T
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Table 2-4 shows a summary of the GCSR.

Table 2-4. VMEchip2 Memory Map (GCSR Summary)

VMEchip2 GCSR Base Address = $FFF40100

Offsets Bit Numbers
TQ\SSEES?I1514131211109876543210
0 0 Chip Revision ChipID
2 4 |wm3|Lm2]mi]imo|sie3|sic2]siGi]siGo| RsT | 1sF | BF [scon|sysF| X | X | X
L
4 8 General Purpose Control and Status Register 0
6 C General Purpose Control and Status Register 1
8 10 General Purpose Control and Status Register 2
A 14 General Purpose Control and Status Register 3
C 18 General Purpose Control and Status Register 4
E 1C General Purpose Control and Status Register 5
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VMEchip2 Revision Register

ADR/SIZ Local Bus: $FFF40100/VMEbus: $XXYO0 (8 bits)
BIT 15 ‘ . ‘ 8
NAME VM Echip2 Revision Register
OPER R
RESET 01PS

Thisregister isthe VMEchip2 revision register. The revision level for the
VMEchip2 starts at zero and isincremented if mask changes are required.
The VMEchip2 used on the MVME172 is revision $01 or greater.

VMEchip2 ID Register

ADR/SIZ Local Bus: $FFF40100/VMEbus: $XXYO0 (8 bits)
BIT 7 ‘ e ‘ 0
NAME VMEchip2 ID Register
OPER R
RESET 10 PS

Thisregister isthe VMEchip2 ID register. The ID for the VMEchip2is 10.

VMEchip2 LM/SIG Register

ADR/SIZ Local Bus: $FFF40104/VMEbus: $XXY2 (8 bits)

BIT 15 14 13 12 11 10 9 8
NAME LM3 LM2 LM1 LMO SIG3 SIG2 SIG1 SIGO
OPER R R R R SR SR SR SR
RESET 1PS 1PS 1PS 1PS 0PS 0PS 0PS 0PS

Thisregister is the VMEchip2 location monitor register and the interrupt
register.
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SIGO

SIG1

SIG2

SIG3

LMO

LM1

LM2

The SIGO bit is set when a VM Ebus master writes a one
toit. When the SIGO bit is set, an interrupt is sent to the
local bus interrupter. The SIGO bit is cleared when the
local processor writesaoneto the SIGO bit in thisregister
or the CSIGO hit in the local interrupt clear register.

The SIG1 bit is set when a VM Ebus master writes a one
to it. When the SIG1 bit is set, an interrupt is sent to the
local bus interrupter. The SIG1 bit is cleared when the
local processor writesaoneto the SIG1 bit in thisregister
or the CSIGL1 hit in the local interrupt clear register.

The SIG2 bit is set when aVVMEbus master writes a one
toit. When the SIG2 bit is set, an interrupt is sent to the
local bus interrupter. The SIG2 bit is cleared when the
local processor writesaoneto the SIG2 bit in thisregister
or the CSIG2 hit in the local interrupt clear register.

The SIG3 hit is set when a VM Ebus master writes a one
toit. When the SIG3 bit is set, an interrupt is sent to the
local bus interrupter. The SIG3 bit is cleared when the
local processor writesaoneto the SIG3 bit in thisregister
or the CSIG3 hit in the local interrupt clear register.

Thisbit is cleared by an LMO cycle on the VMEDbus.
When thisbit iscleared, an interrupt is set to the local bus
interrupter. Thisbit is set when the local processor or a
VMEbus master writes aone to the LMO bit in this
register or the CLMO bit in local interrupt clear register.

Thisbit iscleared by an LM 1 cycle on the VMEbus.
When thisbit iscleared, an interrupt is set to the local bus
interrupter. Thisbit is set when the local processor or a
VMEbus master writes aone to the LM1 bit in this
register or the CLM1 bit in local interrupt clear register.

Thishit iscleared by an LM2 cycle onthe VMEDbus. This
bit is set when the local processor or a VM Ebus master
writes aone to the LMO bit in this register.
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LM3

Thishitiscleared by an LM 3 cycle onthe VMEDbus. This
bit is set when the local processor or aVMEbus master
writes aone to the LM3 bit in this register.

VMEchip2 Board Status/Control Register

ADRI/SIZ Local Bus: $FFF40104/VMEbus: $XXY2 (8 bits [5 used])
BIT 7 6 5 4 3 2 1 0
NAME | RST | ISF BF | SCON | SYSFL
OPER SR | RW R R R
RESET | opsL | oPsL | 1Ps X 1PSL

This register is the VMEchip2 board status/control register.

SYSFL

SCON
BF

| SF

RST

This bit is set when the VMEchip2 is driving the
SYSFAIL signal.

Thisbit isset if the VMEchip2 is system controller.

When this bit is high, the Board Fail signal is active.
When this bit islow, the Board Fail signal isinactive.
Whenthisbitisset, the VMEchip2 drives SY SFAIL if the
inhibit SY SFAIL bit is not set.

When this bit is set, the VMEchip2 is prevented from
driving the VMEbus SY SFAIL signal line. When this bit
iscleared, the VMEchip2isallowed to drivethe VM Ebus
SY SFAIL signdl line.

This bit allows a VMEbus master to reset the local bus.
Refer to the note on local reset in the GCSR
Programming Model section, earlier in this chapter.
When thisbit isset, alocal busreset is generated. Thisbit
is cleared by the local bus reset.
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General Purpose Register 0

ADR/SIZ Local Bus: $FFF40108/VMEbus: $XXY4 (16 bits)
BIT 15 ‘ e ‘ 0
NAME General Purpose Register 0
OPER R/W
RESET 0PS

Thisregister isageneral purpose register that allows alocal bus master to
communicate with aVMEbus master. The function of thisregister is not
defined by the hardware specification.

General Purpose Register 1

ADR/SIZ Local Bus: $FFF4010C/VMEbus: $XXY6 (16 bits)
BIT 15 ‘ o ‘ 0
NAME General Purpose Register 1
OPER R/W
RESET 0PS

Thisregister isageneral purpose register that allowsalocal bus master to
communicate with aVMEbus master. The function of thisregister is not
defined by the hardware specification.
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General Purpose Register 2

ADR/SIZ Local Bus: $FFF40110/VMEbus: $XXY8 (16 bits)
BIT 15 ‘ . ‘ 0
NAME General Purpose Register 2
OPER R/W
RESET 0PS

Thisregister isageneral purpose register that allows alocal bus master to
communicate with aVMEbus master. The function of thisregister is not
defined by the hardware specification.

General Purpose Register 3

ADR/SIZ Local Bus: $FFF40114/VMEbus: $XXYA (16 bits)
BIT 15 ‘ . ‘ 0
NAME General Purpose Register 3
OPER R/W
RESET 0PS

Thisregister isageneral purpose register that allowsaloca bus master to
communicate with aVVMEbus master. The function of thisregister is not
defined by the hardware specification.
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General Purpose Register 4

ADR/SIZ Local Bus: $FFF40118/VMEbus: $XXYC (16 bits)
BIT 15 ‘ e ‘ 0
NAME General Purpose Register 4
OPER R/W
RESET 0PS

Thisregister isageneral purpose register that allows alocal bus master to
communicate with aVMEbus master. The function of thisregister is not
defined by the hardware specification.

General Purpose Register 5

ADR/SIZ Local Bus: $FFF4011C/VMEbus: $XXYE (16 bits)
BIT 15 ‘ o ‘ 0
NAME General Purpose Register 5
OPER R/W
RESET 0PS

Thisregister isageneral purpose register that allowsalocal bus master to
communicate with aVMEbus master. The function of thisregister is not
defined by the hardware specification.

2-110 Computer Group Literature Center Web Site



MC2 Chip |3

Introduction

The Memory Controller ASIC (MC2 chip) is one of three ASICs that are
part of the MVMEL72 hardware set.

Summary of Major Features

O

BBRAM and time-of-day clock (M48T58) interface with bus
sizing.

PROM interface with bus sizing.

Flash interface with bus sizing.

SRAM controller supporting several configurations.

DRAM controller supporting several configurations.

Four Zilog serial interfaces implemented with 285230 SCC device.
NCR 53C710 SCSI Coprocessor interface.

Intel 82596CA LAN Coprocessor interface.

Four 32-bit tick timers.

Interrupt support for ABORT switch, LAN, SCSI, SCC, DRAM,
and Timers.

Local bus access timer.

Watchdog timer.
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Functional Description

The following sections provide an overview of the functions provided by
the MC2 chip. A detailed programming model for the M C2 chip control
and status registersis provided in alater section.

MC2 Chip Initialization

The MC2 chip ASIC is designed to accommodate several memory
configurations and MV ME172 population versions. Configuration
registers are used to initialize the MVMEL172 Version Register, General
Purpose Inputs Register, and DRAM/SRAM Options Register (read only).

Flash and PROM Interface

The MC2 chip interfaces the MC68060 local busto one 2M X 8 Intel
28F016SA Flash device, and two 32-pin DIP JEDEC standard PROM
socketsfor the 200/300- Series modul es and one PL CC socket for 400/500-
Series modules. The Flash and PROM memory map locations can be
swapped based upon ajumper (J11, pins 7 and 8, GPI3) input to the
initialization PAL. (Theinitialization device was discussed in the previous
section.) Thisenablesthe MV MEL72 to execute reset code from either the
PROM or Flash.

The MC2 chip executes multiple cyclesto the eight-bit Flash/PROM
devices so that byte, word, or longword accesses are allowed. Burst
accesses to Flash/PROM are inhibited by the interface so that they are
broken into four longword accesses.

The MC2 chip ASIC supportswrite cyclesto EPROM memory space with
anormal cycle termination by asserting transfer acknowledge. Data is not
changed. The MC2 chip alows the write cycle to time out.

The Flash memory has awrite-protect feature. A CSR bit in the Flash
Parameter Register (FWEN, bit 11) inhibitswrite cyclesto Flash. Notethat
there is aso ajumper which will inhibit writes to Flash. Refer to your
MVMEL72 installation and use manual.
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BBRAM Interface

The MC2 chip provides a read/write interface to the BBRAM by any bus
master on the MC68060 bus. The BBRAM interface operates identically
to the Flash in that it performs dynamic sizing for accesses to the 8-bit
BBRAM to make it appear contiguous. This feature allows code to be
executablefromthe BBRAM. Burst accessesto Flash/PROM areinhibited
by the interface so that they are broken into four longword accesses. The
BBRAM device access time must be no greater than 5 BCLK periodsin
fast mode or 9 BCLK periodsin slow mode. The BBRAM speed optionis
controlled by control bit 8 in the General Control Register at address
$FFF42000 in the MC2 chip.

82596CA LAN Interface

The LAN controller interface is described in the following sections.

MPU Port and MPU Channel Attention

The MC2 chip allows the MC68060 bus master to communicate directly
with the Intel 82596CA LAN Coprocessor by providing a map decoder
and required control and timing logic. Two types of direct access are
feasible with the 82596CA: MPU Port and MPU Attention.

MPU Port access enablesthe MPU to writeto an internal, 32-bit 82596CA
command register. This allows the MPU to do four things:

1. Write an alternate System Configuration Pointer address.

2. Write an alternative dump area pointer and perform a dump.
3. Execute a software reset.

4. Execute a selftest.

Each Port access must consist of two 16-bit writes: Upper Command Word
(two bytes) and L ower Command Word (two bytes). The Upper Command
Word (two bytes) is mapped at $FFF46000 and the Lower Command
Word (two bytes) is mapped at $FFF46002.

The MC2 chip only supports (decodes) MPU Port writes. It does not
decode M PU Port reads. (Nor doesthe 82596CA support MPU Port reads.)
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MPU Channel Attention accessis used to cause the 82596CA to begin
executing memory resident Command blocks. To execute an MPU
Channel Attention, the MC68060-bus master performs asimple read or
write to address $FFF46004.

MC68060-Bus Master Support for 82596CA

The 82596CA has DMA capability with an Intel 1486-businterface. When
it isthelocal bus master, external hardware is needed to convert its bus
cyclesinto MC68060-bus cycles. When the 82596CA has local bus
mastership, the MC2 chip drives the following MC68060 signal lines:

0 Shoop Control SC1-SCO (with the value programmed into the LAN
Interrupt Control Register).

0 Transfer Types TT1-TTO (with the value of %00).

o Transfer Modifiers TM2-TMO (with the value of %101).
0 Transfer Start

0 Read

o Size

o0 Transfer in progress

LANC Bus Error

The 82596CA does not provide away to terminate a bus cycle with an
error indication. Bus error are processed in the following way. The
82596CA interfacelogic monitorsall buscyclesinitiated by the 82596CA,
and if abuserrorisindicated (TAE* =0and TA* =1), the Back Off signal
(BOFF*) tothe 82596CA is asserted to keep the 82596CA off thelocal bus
and prevent it from transmitting bad data or corrupting local memory. The
LANC Error Status Register in the MC2 chip is updated and aLANC bus
error interrupt is generated if it is enabled in the M C2 chip. The Back Off
signal remains asserted until the 82596CA isreset via a port reset
command. After the 82596CA is reset, pending operations must be
restarted.

34
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LANC Interrupt

The MC2 chip provides an interrupt control register for normal LANC
termination and another register for bus error termination of LANC
operation. The MC2 chip requests an interrupt at the level programmed in
the LANC interrupt control registersif the interrupt is enabled and a
positive edgeis detected on the 82596CA INT* pin or if the LANC bus
error condition is detected.

53C710 SCSI Controller Interface

The MC2 chip provides a map decoder and an interrupt handler for the
NCR 53C710 SCSI 1/0O Processor. The base address for the 53C710 is
$FFF47000. The MC2 chip requests an interrupt at the level programmed
in the SCSI interrupt control register if the interrupt is enabled and alow
level is detected on the 53C710 IRQ* pin.

SRAM Memory Controller

The SRAM base address and size are programmable. The SRAM
controller is designed to operate with 100 ns devices. The size of the
SRAM isinitialized in the DRAM/SRAM Options Register when the
MVME172isreset. SRAM performance at 25 MHz is5,3,3,3 for read and
write cycle. SRAM performance at 33 MHz is 6,4,4,4 for read cycles and
6,3,3,3 for write cycles.

NON-ECC DRAM Memory Controller

Whenthe DRAM isnon-ECC, the MC2 chip ASIC determinesthe DRAM
performance. This section describes the DRAM options for that case.

The DRAM base address and array size are programmable. The DRAM is
configured as an interleaved array if the size is 16MBytes and non
interleaved if the sizeis 4 or 8 MBytes.

Parity checking and parity exception action is also programmable. The
DRAM array size and DRAM devicesizeisinitialized in the
DRAM/SRAM Options Register.
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Table 3-1. DRAM Performance

Clock Budget Operating Conditions
42272 Non-interleaved, read, 25 MHz, without TEA on parity error
4111 Interleaved, read, 25 MHz, without TEA on parity error
53,33 Non-interleaved, read, 25 MHz, with TEA on parity error
52,22 Interleaved, read, 25 MHz, with TEA on parity error
3.2,2,2 Write, 25 MHz
5333 Non-interleaved, read, 32 MHz, without TEA on parity error
52272 Interleaved, read, 32 MHz, without TEA on parity error
6,444 Non-interleaved, read, 32 MHz, with TEA on parity error
6,3,3,3 Interleaved, read, 32 MHz, with TEA on parity error
4,2,2,2 Write, 32 MHz

Note TEA is the MC68060 bus error transaction signal. “With
TEA” indicates that a bus error cycle occurs if a DRAM
parity error was detected.

7285230 SCC Interface

The MC2 chip provides a map decoder and an interrupt handler for the two
Zilog Z85230s. The base addresses are $FFF45000 and $FFF45800. The
MC2 chip requests an interrupt at the level programmed in the SCC
interrupt control register if the interrupt is enabled and a low level is
detected on the SCC INT* pin. The 285230 provides the interrupt vector
for the interrupt acknowledge cycle. During the interrupt acknowledge
cycle, interrupts from the first Z85230 have priority over those from the
second Z85230.

The MC2 chip supports as many as four Z85230 devices. (There are two
Z85230s on the MVME172. Refer to tBeard Level Hardware
Description in your MVME172 installation and use manual.) The
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addresses for the devices are defined as follows. Note that CSR bits were
added to the General Control Register to control the delay time for the
285230 IACK cycle.

Address Range SCC Device Number
$FFFA5000 - $FFFA53FF 0
$FFFA5400 - $FFFASTFF 1
$FFF45800 - $FFF45BFF 2
$FFF45CO00 - $FFFASFFF 3

Tick Timers

The MC2 chip implements four 32-bit tick timers. Thesetimers are
identical to thetimersin the VMEchip2. Thetimersrun onal MHz clock
which is derived from the processor clock by aprescaler.

Each timer has a 32-bit counter, a 32-bit compare register, and a clear-on-
compare enable bit. The counter is readable and writable at any time.
These timers can be used to generate interrupts at various rates or the
counters can beread at varioustimes for interval timing. There are two
modes of operation for these timers:. free-running and clear-on-compare.

In the free-running mode, thetimers have aresolution of 1 usandroll over
after the count reaches the maximum va ue $FFFFFFFF. The terminal
count period for thetimersis 71.6 minutes.

When the counter is enabled in the clear-on-compare mode, it increments
every 1 psuntil the counter value matches the value in the compare
register. When a match occurs, the counter is cleared.

When a match occurs, in either mode, an interrupt is sent to the local bus
interrupter and the overflow counter is incremented. An interrupt to the
local busisonly generated if thetick timer interrupt is enabled by the local
bus interrupter. The overflow counter can be cleared by writing a one to
the overflow clear bit.
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Watchdog Timer

A watchdog timer function is provided in the VMEchip2 and the MC2
chip. The watchdog timer implemented in the MC2 chip is used when the
"No VMEDbus Interface" option is enabled. When the watchdog timer is
enabled, it must be reset by software within the programmed time or it
times out. The watchdog timer can be programmed to generate a board
level reset signal or board fail signal if it times out. Note that, unlike the
VMEchip2, the MC2 chip timer cannot generate a system reset because it
is not connected to the VMEDbus.

Local Bus Timer

The MVMEL72 provides atime-out function for the local bus. When the
timer is enabled and alocal bus access times out, a Transfer Error
Acknowledge (TEA) signal is sent to the local bus master. The time-out
valueis selectable by software for 8 psec, 64 psec, 256 usec, or infinite.
Thelocal bustimer does not operate during VM Ebus bound cycles.
VMEbus bound cycles are timed by the VM Ebus access timer and the
VMEDbus global timer. Refer to the section on Example of the Proper Use
of Bus Timersin Chapter 1 for more information.

The access timer logic is duplicated in the VMEchip2 and MC2 chip
ASIC. Becausethelocal bustimer in the VM Echip2 can detect an offboard
access and the MC2 chip local bus timer cannot, the timer in the
VMEchip2 isused in all cases except when the "No VMEDbus Interface"
option is enabled.

Memory Map of the MC2 Chip Registers

The register map and address of the memory controller ASIC (MC2 chip)
is documented in the following table. If the register is depicted as a 32-bit
entity, it must be accessed asalongword. If it isaccessed asabyte or word,
the cycleisterminated with an error. If the register is depicted asa 8- or
16-bit entity, it can be accessed as a byte, word, or longword.
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MC2 chip Base Address = $FFF42000.

Table 3-2. MC2 Chip Register Map

Offset D31-D24 D23-D16 D15-D8 D7-DO
$00 MC2 chip ID MC2 chip General Control Interrupt Vector
Revision Base Register
$04 Tick Timer 1 Compare Register
$08 Tick Timer 1 Counter Register
$0C Tick Timer 2 Compare Register
$10 Tick Timer 2 Counter Register
$14 LSB Prescaler Prescaler Clock Tick Timer 2 Tick Timer 1
Count Register Adjust Control Control
$18 Tick Timer 4 Tick Timer 3 Tick Timer 2 Tick Timer 1
Interrupt Control Interrupt Control Interrupt Control Interrupt Control
$1C DRAM Parity SCC Interrupt Tick Timer 4 Tick Timer 3
Error Interrupt Control Control Control
Control
$20 DRAM Space Base Address Register SRAM Space Base Address Register
$24 DRAM Space Size | DRAM/SRAM SRAM Space Size | Reserved
Options
$28 LANC Error Reserved LANC Interrupt LANC Bus Error
Status Control Interrupt Control
$2C SCSI Error Status | General Purpose MVMEL72 SCSI Interrupt
Inputs Version Control
$30 Tick Timer 3 Compare Register
$34 Tick Timer 3 Counter Register
$38 Tick Timer 4 Compare Register
$3C Tick Timer 4 Counter Register
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Table 3-2. MC2 Chip Register Map (Continued)

Offset D31-D24 D23-D16 D15-D8 D7-DO
$40 Bus Clock PROM Access Flash AccessTime | ABORT Switch
Time Control Control Interrupt Control
$44 RESET Switch Watchdog Timer | Access & Reserved
Control Control Watchdog Time
Base Select
$48 DRAM Control Reserved MPU Status Reserved
$4C 32-bit Prescaler Count Register

Programming Model

This section defines the programming model for the control and status
registers (CSR) in the MC2 chip. The base address of the CSR is
$FFF42000. The possible operationsfor each bitinthe CSR areasfollows:

R Thisbit is aread-only status bit.

R/W This bit is readable and writable.

C Writing aoneto thisbit clearsthisbit or another bit. This

bit reads zero.

The possible states of the bits after local and power-up reset are as defined
below.

P The bit is affected by power-up reset.

L The bit is affected by local reset.

X The bit is not affected by reset.

0 The bit isaways 0.

1 The bit isaways 1.
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MC2 Chip ID Register

ADR/SIZ $FFF42000 (8 bits)

BIT 31 30 29 28 27 26 25 24
NAME ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO
OPER R R R R R R R R
RESET 1PL 0PL 0PL 0PL 0PL 1P 0PL 0PL

ID7-1DO  The chip ID number is $84. Thisregister is read only. It
ignores awrite but endsthe cycle with TA*, i.e., thecycle
terminates without exceptions.

MC2 Chip Revision Register

ADRI/SIZ $FFF42000 (8 bits)

BIT 23 22 21 20 19 18 17 16
NAME | RVv7 | Rv6 | RV5 | RV4 | RV3 | RV2 | RVl | RVO
OPER R R R R R R R R
RESET | OPL | OPL | OPL | OPL | OPL | OPL | OPL | 1PL

RV7-RV0O Thecurrent value of the chiprevisionis$01. Thisregister
isread only. It ignores awrite but ends the cycle with
TA*, i.e, the cycle terminates without exceptions.
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General Control Register

ADR/SIZ $FFF42000 (8 bits)

BIT 15 14 13 12 11 10 9 8
NAME scciTi|sccito| PPC | MIEN | FAST
OPER R R R RW | RW | RW | RW | RW
RESET | op. | opL | opPL | oPL | oPL | OPL | OPL oP

FAST This control bit tailors the control circuit for BBRAM to
the speed of BBRAM.

When operating at 25 MHz, the FAST bit should be
cleared for devices with access times longer than 200 ns
(5 CLK cycles). The bit can be set for devices that have
access times of 200 ns or faster. It is not allowed to use
devices slower than 360 ns (9 CLK cycles), at 25 MHz.

When operating at 32 MHz, the FAST bit should be
cleared for devices with access times longer than 150 ns
(5 CLK cycles). The bit can be set for devices that have
access times of 150 ns or faster. It is not alowed to use
devices slower than 270 ns (9 CLK cycles), at 32 MHz.

MIEN Master Interrupt Enable. When this bit is high, interrupts
from and viathe M C2 chip are allowed to reach the M PU.
When itislow, al interrupts from the MC2 chip are
disabled. Also, when the bit islow, all interrupt
acknowledge cycles to the MC2 chip are passed on, via
the IACKOUT* pin. Thisbit is cleared by areset.

PPC PowerPC interrupt mode. When this bit is high, the
IPL<2> signal output is compatible with theint signal on
the PowerPC. When thisbit islow, the IPL signal outputs
are compatible with the M C68060.

Thisbit islow for the MVMEL72 boards. Do not changeit. If
it is changed, the board will not operate properly.

Caution
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AN

Caution

SCCIT<1:0>Thesebitsdefinethe |ACK daisy chaintimefor the SCC
chips. They must be set based on the number of SCC

devices.
SCCIT<1:.0> Number of Z85230s
00 1
01 2
10 3
u 4

These bits must be initialized to 01 for the MVMEL72 boards
because they contain two Z85230 devices.

Interrupt Vector Base Register

Theinterrupt vector base register isan 8-hit read/write register that isused
to supply the vector to the MC68xx060 during interrupt acknowledge
cycles. Only the most significant four bits are used. The least significant
four bits encode the interrupt source during the acknowledge cycle.

The exception to thisisthat after reset occurs, the interrupt vector passed
is $0f, which remainsin effect until awrite is generated to the vector base
register.

A normal read access to the vector base register yields the value $0f if the
read happensbeforeit has been initialized. A normal read accessyieldsall
Oson bits 0-3 and the value that was written on bits4-7 if the read happens
after the register has been initialized.

ADR/SIZ $FFF42000 (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME V7 IV6 V5 V4 V3 V2 V1 VO
OPER R/W RIW R/W RIW R R R R
RESET 0PL OPL 0PL 0PL 1PL 1PL 1PL 1PL
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The encoding for the interrupt sources is shown in the next table, where
IV3-1VO refer to bits 3-0 of the vector passed during the IACK cycle:

The priority referenced in the following table is established in the MC2
chip logic by implementing adaisy chain request/grant network. Thereis
asimilar request/grant daisy chain at the board level . At the board level, the
MC2 chip iswired to have the highest priority followed by the
IndustryPack interface ASIC (IP2 chip) and then the VMEchip2 ASIC.

Table 3-3. Interrupt Vector Base Register Encoding and

Priority
Interrupt Source 0 IV3-1VO Daisy Chain Priority
unused $0& $1L& $2 | ..
Timer 4 $3 Lowest
Timer 3 $4 :
SCSI IRQ $5 |
LANC ERR $6 |
LANC IRQ $7 I
Timer 2 $8 |
Timer 1 $9 [
unused $A [
Parity Error $B |
unused $C & $D %]
Serial /0O (Z285230s) Note 1 Next Highest
ABORT Switch $E Highest
unused $F

Note  The Z85230 controllers have an integrated interrupt vector
register which is separate from the vector generation found
on the MC2 chip. The 285230 al so supports a scheme where
the base register value is changed based upon the interrupt
requested. During the interrupt acknowledge cycle,
interruptsfromthefirst 285230 have priority over thosefrom
the second Z85230.
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Programming the Tick Timers

Therearefour programmabletick timersinthe MC2 chip. Thesetimersare
identical in function to the timers implemented in the PCCchip2 and the
VMEchip2.

Tick Timer 1 and 2 Compare and Counter Registers

TheTick Timer Counter iscompared to the Compare Register. When they
are equal, an interrupt is sent to the local businterrupter and the overflow
counter isincremented. If the clear on compare mode is enabled, the
counter is also cleared. For periodic interrupts, the following equation
should be used to cal culate the compare register value for aspecific period

(M).
T (us) = Compare Register

When programming the tick timer for periodic interrupts, the counter
should be cleared to zero by software and then enabled. If the counter does
not initially start at zero, the time to the first interrupt may be longer or
shorter than expected. The rollover time for the counter is 71.6 minutes.

The Tick Timer Counter, when enabled, increments every microsecond.
Software may read or write the counter at any time.
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Tick Timer 1 Compare Register

ADRI/SIZ $FFF42004 (32 bits)
BIT 31
NAME Tick Timer 1 Compare Register
OPER R/W
RESET oP

Tick Timer 1 Counter

ADRI/SIZ $FFF42008 (32 bits)
BIT 31
NAME Tick Timer 1 Counter
OPER R/W
RESET X

Tick Timer 2 Compare Register

ADRI/SIZ $FFF4200C (32 bits)
BIT 31
NAME Tick Timer 2 Compare Register
OPER R/W
RESET oP

3-16
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Tick Timer 2 Counter

ADR/SIZ $FFF42010 (32 bits)
BIT 31 C 0
NAME Tick Timer 2 Counter
OPER R/W
RESET X

LSB Prescaler Count Register

Thisregister is used to generate the 1 MHz clock for the four tick timers.
Thisregister isread-only. It increments to $ff at the processor frequency,
then it isloaded from the Prescaler Clock Adjust Register.

ADR/SIZ $FFF42014 (8 bits)
BIT 31 24
NAME LSB Prescaler Count
OPER R
RESET X
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Prescaler Clock Adjust Register

Thisregister adjuststhe prescaler so that it maintainsal MHz clock source
for thetick timers. To provide al MHz clock, the prescal er adjust register
should be programmed based on the following equation:

Prescaler Clock Adjust Register = 256 - processor clock (MH2)

For example, for operation at 20 MHz the prescaler value is $EC, at 25
MHzitis$E7, and at 33 MHz it is $DF.

Non-integer processor clocksintroduce an error into the specified timesfor
the tick timers. Thetick timer clock can be derived by the following
equation:

Tick clock = processor clock / (256 - Prescaler Value)

The maximum clock frequency for the tick timers is the processor clock
divided by two. The value $FF is not alowed to be programmed into this
register. If awrite with the value of $FF occurs to this register, the cycle
terminates correctly but the register remains unchanged.

ADR/SIZ $FFF42014 (8 bits)
BIT 23 16
NAME Prescaler Clock Adjust
OPER RIW
RESET $DF P

Tick Timer 1 and 2 Control Registers

Each tick timer has a control register. The control registers for timers one
and two are defined in this section. Control registers for timers three and
four are described in alater section.
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Tick Timer 2 Control Register

ADRI/SIZ $FFF42014 (8 bits)

BIT 15 14 13 12 11 10 9 8
NAME | OVF3 | OVF2 | OVF1 | OVFO COVF | coC | CEN
OPER R R R R R C RW | RW
RESET | oPL | OPL | OPL | OPL 0 OPL | OPL | OPL

Tick Timer 1 Control Register

ADR/SIZ $FFF42014 (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME OVF3 | OVF2 | OVF1 | OVFO COVF CcOoC CEN
OPER R R R R R C R/W R/W
RESET OPL OPL OPL OPL 0 OPL OPL OPL

CEN When this bit is high, the counter increments. When this
bit islow, the counter does not increment.

CcocC When this bit is high, the counter is reset to zero when it
compares with the compare register. When thisbit islow,
the counter is not reset.

COVF The overflow counter is cleared when a one is written to
this bit.

OVF3-OVFO

These bits are the output of the overflow counter. The
overflow counter isincremented each time the tick timer
sends an interrupt to the local businterrupter. The
overflow counter can be cleared by writing a one to
COVF
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Tick Timer Interrupt Control Registers

There are four tick timer interrupt control registers. The register format is
3 the same for all four registers.
Tick Timer 4 Interrupt Control Register
ADR/SIZ $FFF42018 (8 bits)
BIT 31 30 29 28 27 26 25 24
NAME INT IEN ICLR IL2 IL1 ILO
OPER R R R R/W C R/W R/W R/W
RESET 0 0 OPL OPL OPL OPL OPL OPL
Tick Timer 3 Interrupt Control Register
ADR/SIZ $FFF42018 (8 bits)
BIT 23 22 21 20 19 18 17 16
NAME INT IEN ICLR IL2 L1 ILO
OPER R R R/W C R/W R/W R/W
RESET 0 0 OPL 0PL 0OPL 0PL 0OPL 0PL
Tick Timer 2 Interrupt Control Register
ADR/SIZ $FFF4201A (8 bits)
BIT 15 14 13 12 11 10 9 8
NAME INT IEN ICLR IL2 L1 ILO
OPER R R R R/W C R/W R/W R/W
RESET 0 0 OPL OPL OPL OPL OPL OPL
3-20
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Tick Timer 1 Interrupt Control Register

ADR/SIZ $FFF4201B (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME INT IEN ICLR L2 IL1 ILO
OPER R R R R/W C R/W R/W R/W
RESET 0O PL OPL OPL OPL OPL OPL

IL2-1ILO  Thesethree bits select the interrupt level for the tick
timers. Level 0 does not generate an interrupt.

ICLR Writing alogic 1 to this bit clears the tick timer interrupt
(i.e, INT bitin thisregister). This bit isalwaysread as
zero.

IEN When this bit is set high, the interrupt is enabled. The
interrupt is disabled when thisbit is low.

INT When this bit ishigh a Tick Timer interrupt is being

generated at the level programmed in IL2-1L0 (if
nonzero). Thisbit is edge-sensitive and can be cleared by
writing alogic 1 into the ICLR control bit.
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DRAM Parity Error Interrupt Control Register

The DRAM Parity Error Interrupt Control Register controls the interrupt
logic for parity error interrupts. In the MVMEL72, the parity control and
interrupt logic is contained in the DRAM Parity Error Interrupt Control

Register and the DRAM Control Register located at $FFF4201C and
$FFF42048 respectively.

ADR/SIZ $FFF4201C (8 bits)

BIT 31 30 29 28 27 26 25 24
NAME INT IEN ICLR IL2 IL1 ILO
OPER R R R R/W C R/W R/W R/W
RESET 0 0 OPL OPL OPL OPL O PL OPL

IL2-1ILO  Thesethree hits select the interrupt level for the DRAM

ICLR

I[EN

INT

parity error detection. Level 0 does not generate an
interrupt.

Writing alogic 1 to this bit clears the DRAM parity error
detection interrupt. Thisclearsthe INT bit in thisregister.
Thishit is alwaysread as zero.

This bit set to a one enables the parity error interrupt. 1

thisbit is set to aone, and the PAREN and PARINT bits
are set to 01 or 11, and a parity error occurs, an interrupt
isgenerated at the level programmed in the IL2-1L0 bits.

The PAREN and PARINT bits are located at $FFF42048
at bit 26 and 25.

When thisbit ishigh, ainterrupt is being generated due to
aDRAM parity error. Theinterrupt is at the level
programmed in IL2-1LO0.
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SCC Interrupt Control Register

ADR/SIZ $FFF4201C (8 bits)
BIT 23 22 21 20 19 18 17 16
NAME INT IEN L2 IL1 ILO
OPER R R R R/IW R R/W R/W R/W
RESET 0 0 0PL OPL 0 OPL 0PL OPL
IL2-ILO  Thesethree bits select the interrupt level for the SCC
controller. Level 0 does not generate an interrupt.
IEN When this hit is set high, the interrupt is enabled. The
interrupt is disabled when thisbit is low.
INT

This bit reflects the state of the INT pin from either
285230 controller (qualified by the IEN bit). When this
bit ishigh, an SCC controller interrupt is being generated
at thelevel programmedin IL2-1LO. When theinterruptis
cleared in the 285230, INT returns to zero. During the
interrupt acknowledge cycle, interrupts from the first
Z85230 have priority over those from the second Z85230.
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Tick Timer 3 and 4 Control Registers

Tick Timer 4 Control Register

ADR/SIZ $FFF4201C (8 bits)

BIT 15 14 13 12 11 10 9 8
NAME OVF3 | OVF2 | OVF1 | OVFO COVF | COC CEN
OPER R R R R R C R/W R/W
RESET OPL 0PL OPL 0PL 0 0PL 0PL 0PL

Tick Timer 3 Control Register

ADR/SIZ $FFF4201C (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME OVF3 | OVF2 | OVF1l | OVFO COVF | CcoC CEN
OPER R R R R R C R/W R/W
RESET OoPL O PL oPL OPL 0 OPL O PL OPL

CEN When this bit is high, the counter increments. When this

bit is low, the counter does not increment.

cocC When this bit is high, the counter is reset to zero when it
compares with the compare register. When this bit islow,
the counter is not reset.

COVF The overflow counter is cleared when a one is written to
this bit.

OVF3-OVF0
These bits are the output of the overflow counter. The
overflow counter isincremented each time the tick timer
sends an interrupt to the local bus interrupter. The
overflow counter can be cleared by writing a one to
COVFE
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DRAM and SRAM Memory Controller Registers

The DRAM decode logic consists of abase register, asize register, and an
options register. The SRAM decode logic consists of asimilar set of
registers.

Thereset logic initializes the DRAM and SRAM Base registers so that
DRAM space starts at address 0 and SRAM space starts at $FFE00000.
DRAM and SRAM are inhibited by reset. Software can examine the
MVME172 DRAM/SRAM Options Register at address $FFF42024 bits
20-16 to determine the size of the SRAM and DRAM.

DRAM Space Base Address Register

ADR/SIZ $FFF42020 (16 bits)
BIT 31 . 20 19 . 16
NAME B31-B20
OPER R/W R
RESET 0PL 0

B31-B20 B31 - B20 are compared to local bus address signals A31
- A20 for memory reference cycles. If they compare, a
DRAM cycleisinitiated. Note that thereis linkage
between the Base Address Register and itsassociated Size
Register. The Size Register masks the least significant
address signals for the comparison. Therefore, the Base
Address Register contents must be set to a multiple of the
Size Register. For example, if the sizeis set for 4096 KB,
the Base Register must be set to 0, or 4096 KB, or 8192
KB, or 12288 KB, €tc.
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SRAM Space Base Address Register

ADR/SIZ $FFF42020 (16 bits)
BIT 15-1 0
NAME B31-B17
OPER RIW R
RESET $FFEO PL

B31-B17

DRAM Space Size Register

B31- B17 are compared to local bus address signals A31
- A17 for memory reference cycles. If they compare, an
SRAM cycleisinitiated. Note that the same linkage that
exists between the DRAM Base and Size Registers also
exists for the SRAM decode logic. Refer to the DRAM
Space Base Register description.

ADR/SIZ $FFF42024 (8 bits)

BIT 31 30 29 28 27 26 25 24
NAME Dz2 Dz1 DZ0
OPER R/W R/W R/W R/W R/W R/W R/W R/W
RESET OPL 0PL OPL 0 PL 0PL OPL 0PL OPL

Dz2-DZ0 The size bits configure the non-ECC DRAM decoder for

aparticular memory size. The following table defines
their encoding. Note that the table specifies the allowed
bit combinationsfor DZ2 - DZ0. Any other combinations
generate unpredictable results.

DZ2 - DZ0 are set equal to the DZ2 - DZO hits of the
DRAM/SRAM Options Register. Note that changing DZ2
- DZ0 so that the DRAM architecture changes between
interleaved and non-interleaved rel ocates the data. DZ2 -
DZ0 are programmable to facilitate diagnostic software.
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Table 3-4. DRAM Size Control Bit Encoding

Dz2-DZ0 Memory Size
$0 Not defined for MVME172
$1 Not defined for MVME172
$2 Not defined for MVME172
$3 Not defined for MVME172
$4 4 MByte (non-interleaved)
$5 8 MByte (non-interleaved)
$6 DRAM is not present.
$7 16 MByte (interleaved)

DRAM/SRAM Options Register

Note that thisregister isread only and isinitialized at reset.

ADR/SIZ $FFF42024 (8 bits)

BIT 23 22 21 20 19 18 17 16
NAME FO S71 SZ0 Dz2 DzZ1 Dz0
OPER R R R R R R R R
RESET Application Specific

Dz2-DZ0 DZx bitsindicatethe size and architecture of thenon-ECC
DRAM array. Software must initialize the DRAM Space
Size Register ($FFF42024 bits 26 - 24) based on thevalue
of DZ2-DZ0.DZ2-DZ0areinitialized at reset to avalue

SZ71-S70

which is determined by the contents of afactory-

programmed resident device.

SZx bits indicate the size of the SRAM array. Software

must initialize the SRAM Space Size Register

($FFF42024 bits 9 - 8) based on the value of SZ1 - SZ0.
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Table 3-5. DRAM Size Control Bit Encoding

Dz2-Dz0 | DRAM Configuration
$0 Not defined for MVME172
$1 Not defined for MVME172
$2 Not defined for MVME172
$3 Not defined for MVME172
$4 4 MByte (non-interleaved)
$5 8 MByte (non-interleaved)
$6 DRAM is not present
$7 16 MByte (interleaved)

SZ1- SZ0 areinitialized at reset to avalue which is
determined by the contents of a factory-programmed
resident device

Table 3-6. SRAM Size Control Bit Encoding

S71-S70 SRAM Configuration
$0 128 KB
$1 512KB
$2 1MB
$3 2MB
FO FO set to a 0 indicates that one 28F016SA 2M x 8 Flash

memory device is used. FO set to a 1 indicates that four
28F020 256K x 8 Flash memory devices are used.
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SRAM Space Size Register

ADR/SIZ

$FFF42024 (8 bits)

BIT

15

14

13

12 11

10

NAME

SEN

S71

SZ0

OPER

RESET

0PL

SEN

SZ1-SZ0

Note

SRAM ENABLE must be set to a one before the SRAM
can be accessed.

Thesize bits configure the SRAM decoder for aparticular
memory size. The following table defines their use. Note
that the table specifies the allowed bit combinations for

SZ1 - SZ0. Any other combinations generate
unpredictable results.

SZ1 - SZ0 are set equal to the SZ1 - SZ0 bits of the

DRAM/SRAM Options Register. SZ1 - SZ0 are
programmable to facilitate diagnostic software.

Table 3-7. SRAM Size Control Bit Encoding

Sz1-S70

Memory Size

$0

Reserved (do not use)

$1

512 KB (or 128 KB)

$2

1MB

$3

2MB

Foran MVME172 with 128 KB of SRAM, the software must
program SZ1-SZ0 = $1 (512 KB). Therefore, the SRAM
contents will repeat in the memory map.
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LANC Error Status Register

ADR/SIZ $FFF42028 (8 bits)

BIT 31 30 29 28 27 26 25 24
NAME PRTY EXT LTO SCLR
OPER R R R R R R R C
RESET 0 0 0 OPL OPL OPL OPL

SCLR Writing a 1 to this bit clears bits LTO, EXT, and PRTY.

Reading this bit aways yields 0.

LTO, EXT, PRTY

These bits indicate the status of the last local bus error
condition encountered by the LANC while performing
DMA accessesto thelocal bus. A local bus error
condition is flagged by the assertion of TEA*. When the
LANC receives TEA* if the source of the error isloca
time-out, then LTO isset and EXT and PRTY are cleared.
If the source of the TEA* isdueto an error in going to the
VMEDbus, then EXT isset and the other two status bitsare
cleared. If the source of the error is DRAM parity check
error, then PRTY is set and the other two status bits are
cleared. If the source of the error is none of the above
conditions, then all three bitsarecleared. Writing alto bit
24 (SCLR) aso clears all three bits.
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82596CA LANC Interrupt Control Register

ADR/SIZ $FFF42028 (8 bits)

BIT 15 14 13 12 11 10 9 8
NAME PLTY E/L* INT IEN ICLR IL2 IL1 ILO
OPER R/W R/W R R/W C R/W R/W R/W
RESET OPL OPL OPL OPL 0 OPL OPL OPL

IL2-ILO Interrupt Request Level. These three bits select the
interrupt level for the 82596CA LANC. Level 0 does not
generate an interrupt.

ICLR In edge-sensitive mode, writing alogic 1 to thisbit clears
the INT status bit. This bit has no function in level-
sensitive mode. This bit is always read as zero.

IEN Interrupt Enable. When thisbit is set high, theinterrupt is
enabled. Theinterrupt is disabled when this bit is low.

INT This status bit reflects the state of the INT pin from the
LANC (qualified by the IEN bit). When this bit is high, a
LANC INT interrupt is being generated at the level
programmed in
IL2-1LO.

E/L* Edge or Level. When thishit is high, the interrupt is edge-
sensitive. Theinterrupt islevel-sensitive when this bit is
low.

PLTY Polarity. When this bit is low, interrupt is activated by a

rising edge/highlevel of the LANCINT pin. Whenthisbit
ishigh, interrupt isactivated by afalling edge/low level of
the LANC INT pin. Note that if this bit is changed while
the E/L* bit isset (or isbeing set), aLANC interrupt may
be generated. This can be avoided by setting the ICLR bit
during write cycles that change the E/L* hit.
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LANC Bus Error Interrupt Control Register

ADR/SIZ $FFF42028 (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME SC1 SCO INT IEN ICLR IL2 L1 ILO
OPER R/W R/W R R/W C R/W R/W R/W
RESET OPL 0PL OPL 0PL 0 0PL 0OPL 0PL

IL2-ILO Interrupt Request Level. These three bits select the
interrupt level for the 82596CA LANC bus error
condition. Level 0 does not generate an interrupt.

ICLR Writing alogic 1 into this bit clearsthe INT status bit.
Thisbit is always read as zero.

IEN Interrupt Enable. When this bit set high, the interrupt is
enabled. The interrupt is disabled when this bit is low.

INT Interrupt Status. When thisbit ishigh, aLANC BusError
interrupt is being generated at the level programmed in
[L2-ILO.

SCO Snoop Control.

0 Snoop enabled
1 Snoop disabled
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SCSI Error Status Register

ADR/SIZ $FFF4202C (8 bits)

BIT 31 30 29 28 27 26 25 24
NAME PRTY EXT LTO SCLR
OPER R R R R R R R R
RESET 0 0 OPL OPL OPL OPL

SCLR Writing a 1 to this bit clears bits LTO, EXT, and PRTY.

Reading this bit always yields 0.

LTO, EXT, PRTY

These bits indicate the status of the last local bus error
condition encountered by the SCSI processor while
performing DMA accesses to the local bus. A local bus
error condition isflagged by the assertion of TEA*. When
the SCSI processor receives TEA*, if the source of the
error islocal time-out, then LTO is set and EXT and
PRTY arecleared. If the source of the TEA* isdueto an
error in going to the VMEDbus, then EXT is set and the
other two status bits are cleared. If the source of the error
is DRAM parity check error, then PRTY isset and the
other two status bits are cleared. If the source of the error
is none of the above conditions, then al three bits are
cleared. Writing a 1 to bit 24 (SCLR) also clears all three
bits.

General Purpose Inputs Register

The contents of a PAL and the state of an 8-position jumper block are
translated to bit settings of the General Purpose Inputs Register, Version
Register and DRAM/SRAM Options Register whenthe MC2 chip isreset.
These registers are read only. Writes to these registers are terminated
without exception but do not change their contents.
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ADR/SIZ $FFF4202C (8 bits)

BIT 23 22-17 16
NAME V15 V14 -V9 V8
OPER R R R
RESET Application Specific

AN

Caution

V10-V8  V10-V8aregeneral purposeinputswhich are connected
to three jumpers on the MVME172 board. If the bit is set
to aone, the jJumper is absent; if itisazero, the jumperis
present. The jumpersfor V10 - V8 arelocated at J21 pins
5-6, 3-4, 1-2 on the 200/300-Series or J28 pins 11-12, 13-
14, 15-16 on the 400/500-Series (for GPI2, GPI1, and
GPI0, respectively). Refer toyour MVMEL72installation
and use manual for jumper pin definitions.

Vil Refer to the notes following Table 1-3. 200/300-Series
MVME172 Local Bus Memory Map and Table 1-4.
400/500-Series MVME172 Local Bus Memory Map. The
jumper for V11 islocated at J21 pins 7-8 on the 200/300-
Series or J28 pins 9-10 on the 400/500-Series (for GPI3).
Refer to your MVME172 installation and use manual for
jumper pin definitions.

Removing the jumper from J28, pins 9-10, on the 400/500-
Series module will cause the reset code to execute from
EPROM as described in the MVMEL72 installation and use
manual.

V15-V12 V15-V12 are genera purpose inputs. Refer to the
description for V10 - V8. The jumpersfor V15 - V12 are
located at J21 pins 15-16, 13-14, 11-12, 9-10 on the
200/300-Series or J28 pins 1-2, 3-4, 5-6, 7-8 (for GPI7,
GPI6, GPI5, and GPl4, respectively). Refer to your
MVMEL72 installation and use manual for jumper pin
definitions.
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MVME172 Version Register

The contents of a PAL and the state of an 8-position jumper block are
translated to bit settings of the General Purpose Inputs Register, Version
Register and DRAM/SRAM Options Register when the MC2 chip isreset.
These registers are read only. Writes to these registers are terminated
without exception but do not change their contents.

ADR/SIZ $FFF4202C (8 bits)

BIT 15 14-9 8
NAME V7 V6-V1 VO
OPER R R R
RESET Application Specific

VO V0 and V4 indicated the speed of the processor and local
bus. Refer to the following table for the bit definitions.

VO V4 Processor/Bus
Processor Type
Frequency

0 MC68L C060 50/25 **

0 MC68060 50/25 **

1 0 M C68L C060 64/32

1 1 MC68060 60/30
** No plans to productize this combination.

Vi1 V1 set to aone indicates that the VMEchip2 ASIC is not
present. V1 set to azero indicatesthat aVMEbusinterface
is present.

If V1=0, the MC2 chip reset logic and local bus access
timer are inhibited.

V2 V2 set to a one indicates that the SCSI interface is not

present. V2 set to azero indicates that a SCSI interfaceis
present.
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V3

V4

V5
V6

V7

V 3 set to aone indicates that the Ethernet interface is not
present. V 3 set to a zero indicatesthat a Ethernet interface
is present.

V4 set to aone indicates that the MC68060 is present. V4
set to a zero indicates that an MC68L C060 is present.

Reserved for internal use only.

V6 = O indicates the board isan MVME172FX model
(P2 1/O and 4 IndustryPack connector pairs).

V6 = 1 indicates the board isan MVME172L X model
(front panel 1/0 and 2 IndustryPack connector pairs).

Reserved for internal use only.

SCSI Interrupt Control Register

ADR/SIZ $FFF4202C (8 bits)

BIT 7 5 4 3 2 1 0
NAME INT IEN IL2 IL1 ILO
OPER R R R/W R R/W R/W R/W
RESET R OPL 0 OPL OPL O PL

IL2-1LO  Interrupt Level. These three bits select the interrupt level
for the SCSI processor. Level 0 does not generate an
interrupt.

IEN Interrupt Enable. When this bit is set high, theinterrupt is
enabled. The interrupt is disabled when this bit is low.

INT Interrupt Status. Thisstatusbit reflectsthe stateof the INT

pin from the SCSI processor (qualified by the IEN hit).
When this bit is high, a SCSI processor interrupt is being
generated at thelevel programmed in IL2-1L0. This status
bit does not need to be cleared, becauseit is level
sensitive.
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Tick Timer 3 and 4 Compare and Counter Registers

Tick timersthree and four are defined here because they maintain this
relativeposition inthe memory map. Refer to the sections on tick timer one
and two in this chapter for a description of the tick timers.

Tick Timer 3 Compare Register

ADR/SIZ $FFF42030 (32 bits)
BIT 31 C 0
NAME Tick Timer 3 Compare Register
OPER RIW
RESET oP

Tick Timer 3 Counter

ADR/SIZ $FFF42034 (32 bits)
BIT 31 C 0
NAME Tick Timer 3 Counter
OPER R/W
RESET X
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Tick Timer 4 Compare Register

ADRI/SIZ $FFF42038 (32 bits)
BIT 31 R 0
NAME Tick Timer 4 Compare Register
OPER R/W
RESET oP

Tick Timer 4 Counter

ADRI/SIZ $FFF4203C (32 bits)
BIT 31 R 0
NAME Tick Timer 4 Counter
OPER R/W
RESET X

Bus Clock Register

The Bus Clock Register should be programmed with the hexadecimal
value of the operating clock frequency in MHz (i.e., $21 for 33 MHz). The
MC2 chip uses the value programmed in this register to control the refresh
timer so that the DRAMSs are refreshed every 15.6 microseconds. After
power-up, this register isinitialized to $10 (for 16 MHz).

ADR/SIZ $FFF42040 (8 bits)

BIT 31 30 29 28 27 26 25 24
NAME BCKS5 | BCK4 | BCK3 | BCK2 | BCK1 | BCKO
OPER RIW R/W R/W
RESET oP oP oP 1P oP oP oP oP
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BCK5-BCKO Therefresh rate is defined by the following equation:
Refresh Rate = BCK/BUS CLOCK * 16

where BCK isthe value programmed in the Bus Clock
Register, and BUS CLOCK is the MC68xx060 bus clock
frequency.

PROM Access Time Control Register

The MVMEL72is populated with a 150ns PROM memory device. Dueto
the wide range of PROM speeds, the contents can be changed by software
to adjust for a specific speed.

ADR/SIZ $FFF42040 (8 bits)

BIT 23 22 21 20 19 18 17 16
NAME ROMO ET2 ET1 ETO
OPER R R R R/W R R/W R/W R/W
RESET 0 0 0 1PL 0 1PL 1PL 1PL

ET2-ETO PROM accesstimeiscontrolled by the state of ET2-ETO.
The following table defines the ET2-ETO encoding (note
that for the MVE172, whose bus frequency is /2 the
processor frequency, only the 33MHz column applies).

ET2- PROM Access<=N PROM Access<=N
ETO at 25 MHzwhereN = | at 33 MHzwhereN =

$0 60 ns 40 ns

$1 100 ns 70ns

$2 140 ns 100 ns

$3 180 ns 130 ns

$4 220 ns 160 ns

$5 260 ns 190 ns

$6 300 ns 210ns

$7 340 ns 240 ns
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ROMO Refer to thetable on the Local Bus Memory Map, Note 1,
in Chapter 1.

Flash Access Time Control Register

The MVMEL72 is populated with a 120ns Flash memory device. Dueto
the wide range of Flash speeds, the contents can be changed by softwareto
adjust for a specific speed.

ADR/SIZ $FFF42040 (8 bits)

BIT 15 14 13 12 11 10 9 8
NAME FWEN FT2 Fr1 FTO
OPER R R R R R/W R/W R/W R/W
RESET 0 0 0 0 0 1PL 1PL 1PL

FWEN Flash write enable functionisinternal to the ASIC for the
MC2 chip. FWEN set to a 1 enables writes to the Flash
memory space. FWEN set to a 0 inhibits writes to the
Flash memory but the cycle compl etes without exception.

FT2-FTO Flash memory accesstimeis controlled by the state of
FT2-FT0. The following table defines the FT2-FT0
encoding (for the MV E172, whose busfrequency ist/2the
processor frequency, only the 33MHz column applies).

FT2- Flash Access<=N Flash Access<=N
FTO at 25 MHzwhereN = | at 33 MHzwhereN =

$0 60 ns 40 ns

$1 100 ns 70 ns

$2 140 ns 100 ns

$3 180 ns 130ns

$4 220 ns 160 ns

$5 260 ns 190 ns

$6 300 ns 210 ns

$7 340 ns 240 ns

3-40 Computer Group Literature Center Web Site



Programming Model

ABORT Switch Interrupt Control Register

The following table describes the ABORT switch interrupt logic in the

MC2 chip.

ADR/SIZ

$FFF42040 (8 bits)

BIT

5 4 3 2 1 0

NAME

ABS

INT IEN ICLR L2 L1 ILO

OPER

R

R R/W C R/W R/W R/W

RESET

OPL

0PL 0PL 0PL 0PL 0PL 0PL

IL2-1LO

ICLR

IEN

INT

ABS

These three bits select the interrupt level for the ABORT
switch. Level 0 does not generate an interrupt.

Writing alogic 1 to this bit clears the abort interrupt (i.e.,
the INT bitinthisregister). Thisbit isalwaysread as zero.

When this bit set high, the interrupt is enabled. The
interrupt is disabled when this bit is low.

When this bit is high, an interrupt is being generated for
the ABORT switch. Therefore the interrupt is level -
sensitive to the presence of the INT bit. Theinterrupt is at
the level programmed in IL2-ILO.

The ABORT switch status set to a one indicates that the
ABORT switchispressed. When it isazero, the switchis
inactive.
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RESET Switch Control Register

The RESET switch on the MVMEL72 front panel and several status and
control bits are defined by this register.

ADR/SIZ $FFF42044 (8 bits)

BIT 31 30 29 28 27 26 25 24
NAME BRFLI | PURS | CPURS | BDFLO | RSWE
OPER R R R R R C R/W R/W
RESET 0 0 0 1PL 1P 0 1PL 1P

RSWE The RESET switch enable bit is used with the “no
VMEDbus interface” option. This bit is duplicated at the
same bit position in the VMECchip2 at location
$FFF40060. When this bit is high, or the duplicate bit in
the VMEchip2 is high, theESET switch is enabled.
When both bits are low, tHReSET switch is disabled.

BDFLO  When this bit is high, the MC2 chip asserts the BRDFAIL
signal pin. This signal is wired-or to the VMEchip2 board
fail pin. It controls the board faiFAIL) LED on the
MVME172.

CPURS When this bit is set high, the power-up reset status bit is
cleared. This bit is always read zero.

PURS This bit is set by a power-up reset. It is cleared by a write
to the CPURS bit.

BRFLI When this status bit is high, the BRDFAIL signal pin on
the MC2 chip is asserted. When this status bit is low, the
BRDFAIL signal pin on the MC2 chip is not asserted. The
BRDFAIL pin may be asserted by an external device, the
BDFLO bit in this register, or a watchdog time-out.
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Watchdog Timer Control Register

The watchdog timer control logic in the MC2 chip is used with the "No
VMEbus Interface" option. Thisfunction is duplicated at the same bit
locationsin the VM Echip2 at location $FFF40060. The VMEchip2 hasthe
additional option of selecting SY SRESET (i.e., VMEbus reset). It is
permissible to enable the watchdog timer in both the VM Echip2 and the

MC2 chip.
ADR/SIZ $FFF42044 (8 bits)

BIT 23 22 21 20 19 18 17 16
NAME WDCS | wDCC | WDTO | WDBFE WDRSE | WDEN
OPER R C C R R/W R R/W R/W
RESET 0 oOP oOP oOP 0PL 0 OPL OPL

WDEN When this hit is high, the watchdog timer is enabled.
When this hit islow, the watchdog timer is not enabled.

WDRSE When thishit is high, and a watchdog time-out occurs, a
LRESET isgenerated. When this bit is low, awatchdog
time-out does not cause areset.

WDBFE When thishit is high and the watchdog timer has timed
out, the M C2 chip assertsthe BRDFAIL signal pin. When
this bit is low, the watchdog timer does not contribute to
the BRDFAIL signal on the MC2 chip.

WDTO  When this status bit is high, a watchdog time-out has
occurred. When this status bit islow, awatchdog time-out
has not occurred. Thisbit iscleared by writing aoneto the
WDCS bit in this register.

WDCC  Whenthishit is set high, the watchdog counter is reset.
The counter must be reset within the time-out period or a
watchdog time-out occurs.

WDCS When thisbit is set high, the watchdog time-out status bit

(WDTO bit in this register) is cleared.
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Access and Watchdog Time Base Select Register

The watchdog timer control logic in the MC2 chip is used with the "No
VMEDbus Interface" option. Thisfunction is duplicated at the same bit
locationsin the VMEchip2 at location $FFF4004C. It is permissible to
enabl e the watchdog timer in both the VM Echip2 and the MC2 chip.

ADR/SIZ $FFF42044 (8 bits)
BIT 15 14 13 12 11 10 9 8
NAME LBTO WDTO
OPER R/W R/W
RESET OPL O PL
WDTO  These bits define the watchdog time-out period:
Bit Time-out Bit Time-out
Encoding Encoding
0 512 us 8 128 ms
1 1ms 9 256 ms
2 2ms 10 512 ms
3 4ms 11 1s
4 8ms 12 4s
5 6 ms 13 16s
6 32ms 14 32s
7 64 ms 15 64 s
LBTO These bits define the local bus time-out value. The timer

begins timing when TSis asserted on the local bus. If TA
or TEA is not asserted before the timer times out, a TEA
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signal is sent to the local bus. Note that the Version
Register bit V1 must be set to a 1 to enable the MC2 chip
accesstimer (i.e., it must be a"No VMEDbus Interface"

option).
0 8 us
1 64 us
2 256 s
3 Thetimer isdisabled.

DRAM Control Register
Thisregister controls the parity checking mode and DRAM enable for

non-ECC applications.

ADR/SIZ $FFF42048 (8 bits)

BIT 31 30 29 28 27 26 25 24
NAME WWP | PARINT | PAREN | RAMEN
OPER | RW | RW | RW | RW | RW RIW RIW RIW
RESET | © 0 0 0 OPL OPL 0PL 0PL

RAMEN Thisbit enables the access of the DRAM. The DRAM
should be enabled after the DRAM Space Base Address
Register is enabled and the ROMO bit has been cleared.
The DRAM Space Base Address Register is located at
$FFF42020 bits 31 - 16 and the ROMO bit is located at
$FFF42040 bit 20.

http://www.mcg.mot.com/literature

3-45



MC2 Chip

PAREN-PARINT

PAREN | PARINT MPU Alternate
0 0 NONE NONE
0 1 INTERRUPT |NONE
1 0 CHECKED |CHECKED
1 1 INTERRUPT |CHECKED

NONE means no parity checking. Parity errors are not
detected or reported. INTERRUPT means that the MPU
receives a parity interrupt if aparity error occurs. The bus
cycleisterminated with TA*, and runs at the same speed
as unchecked cycles. CHECKED means that the cycleis
terminated by TAE* if aparity error occurs. Note that
CHECKED cycles lengthen the DRAM accesses by one
clock tick.

WWP Setting WWP to aone causesinverted parity to bewritten
to the DRAM. Thisis used for diagnostic software.

MPU Status Register

Thislogic is duplicated in the VMEchip2 at |ocation $FFF40048, bits 11,
10, 9, and 7. The duplication isto enable "No VMEbus Interface"

operation.
ADR/SIZ $FFF42048 (8 bits)
BIT 15 14 13 12 11 10 9 8
NAME MCLR | MLBE | MLPE | MLTO
OPER R R R R C R R R
RESET 0 0 0 0 OPL OPL OPL OPL
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MLTO

MLPE

MLBE

MCLR

When this bit is set, the MPU received a TEA and the
statusindicated alocal bustime-out. Thisbit iscleared by
awriting aonetothe MCLR bitinthisregister. Thishitis
used with the "No VMEDbus Interface” option and is
duplicated in the VMEchip2 at address $FFF40048 bit 7.

When this bit is set, the MPU received a TEA and the
status indicated a parity error during a DRAM data
transfer. Thisbit is cleared by writing aone to the MCLR
bit in thisregister. Thisbit is used with the "No VMEbus
Interface" option and is duplicated in the VMEchip2 at
address $FFF40048 bit 9.

When this bit is set, the MPU received a TEA and
additional status was not provided. This bit is cleared by
writing aone to the MCLR bit in this register. Thisbit is
used with the "No VMEDbus Interface” option and is
duplicated in the VMEchip2 at address $FFF40048 bit 10.

Writing aonetothisbit clearsthe M PU statusbits 8, 9 and
10 (MLTO, MLPE, and MLBE) in thisregister.
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32-bit Prescaler Count Register

The prescaler register is used to clock timing functionsin the MC2 chip.
Thelower 8 bits of the prescaler is programmed to generate an output with
aone microsecond period. Refer to the section onthe L SB Prescaler Count
Register under Programming the Tick Timersin this chapter. The upper 24
bits are used to clock the local bus access timer and watchdog timer. To
facilitate testing, the upper 24 bits can be written to. Writes to thisregister
must be 32 bits.

ADRI/SIZ | $FFF4204C (32 bits)

BIT 31...8 7-0
NAME | MsB LSB
OPER |RW R
RESET |oP

LSB7-0  Theleast significant bitsof the 32-bit prescaler. Thesebits
areread only. They are duplicated in the memory map in
the MC2 chip at $FFF42014.

MSB31-8 The most significant bits of the prescaler.

Note that for the "No VMEbus Interface”" option, the 32-
bit Prescaler Count Register islocated at $FFF40064 in
addition to $FFF4204C. This means that thisregister is
located at the same address ($FFF40064) on an
MVMEL72 with the VMEchip2 aswell asan MVME172
without the VM Echip2. Thisfeatureis provided for those
applications which require a Prescaler Count Register to
run on al MVMEL72 versions.
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Introduction

This chapter describes the IndustryPack Interface Controller (1P2 chip)
ASIC for the MC68060 bus. The IP2 chip interfaces to up to four
IndustryPacks (1Ps) to the MC68060.

Summary of Major Features

O

Provides all logic required to interface MC68060 bus to four
IndustryPacks.

Supports IndustryPack 1/O, Memory, Interrupt Acknowledge, and
ID cycles.

Supports 8-hit, 16-hit, and 32-bit (double size) IndustryPack cycles.

Supports four DMA channels, one per IndustryPack interface, or
two channelson IP_aand IP_c.

Supports a programmable clock for strobe generation to the
IndustryPack interface.

Provides dynamic bus sizing for accessesto IndustryPack Memory

Space.
Fixed base address for IndustryPack 1/O, 1D, spaces.

Programmabl e base address/size for IndustryPack Memory Space.

Thirteen Interrupt Handler Control Registers, two for each
IndustryPack, one per DMA controller (DMAC) and programmable
clock.

Recovery timer for each IndustryPack to provide dead time between
back to back accesses.
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Functional Description

The following sections provide an overview of the functions provided by
the IP2 chip. A detailed programming model for the P2 chip control and
status registersis provided in alater section of this chapter.

General Description

The P2 chip converts IP-bound M C68060 read/write/interrupt
acknowledge cyclesto IndustryPack cycles. Control registers within the
IP2 chip control the assumed width of the IndustryPack that is being
accessed. The IP2 chip interfacesto four 16-bit IndustryPack positions.
The naming convention for single size IndustryPack population of each of
these positions is: IndustryPack-a (IP_a), IndustryPack-b (IP_b),
IndustryPack-c (IP_c), and IndustryPack-d (IP_d). The naming convention
for double size IndustryPack population of these positionsis | ndustryPack-
alb (IP_ab) and IndustryPack-c/d (1P_cd). (A doublesize IndustryPack can
occupy positions A and B, or it can occupy positions C and D.)

Note  The 200/300-Series MVME172 does not implement
interfacesto IP_c and IP_d, although these interfaces are
documented in Chapter 4 and the physical control registers
for them exist.

Cache Coherency

The IP2 chip observes the snoop control (SCO) and memory inhibit (M1*)
signalsto maintain cache coherency. When SCO indicatesthat snoopingis
inhibited, the P2 chip pair ignores the memory inhibit (MI*) signal line.
When SCO does not indicate that snooping isinhibited, the IP2 chip waits
for the negation of MI* before responding to acycle. If TA* or TEA* is
asserted by another local bus slave before MI* isnegated, then the | P2 chip
assumes that the cycle is over and that it is not to participate.

4-2
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Local Bus to IndustryPack DMA Controllers

The IP2 supports two basic types of DMA cycles: “standard DMA”
(sDMA) and “addressed DMA” (aDMA). sDMA cycles are requested by
the IP. When the DMA controller (DMAC) detects a DMA request and if
that DMA controller is enabled, it will acknowledge the request by
transferring data between the local bus and the 1/0O space of the requesting4
IP device. Alternatively, aDMA transfers are not linked to a
request/acknowledge protocol. aDMA cycles are initiated by the DMA
controller as soon as its control registers have been initialized by the
MC68060. It will transfer data between the local bus and a selected IP
module memory space. The IP2 chip implements four DMA controllers
which can operate in the sSDMA or aDMA mode.

The DMA controllers can be configured so one is controller attached to
each of the four possible IndustryPack interfaces or so that DMA
controllers a and b are attached to IP_a and controllers c and d are attached
to IP_c. The DMA controllers support 8-, 16-, and 32-bit IndustryPack
widths. The four DMA channels can operate concurrently.

Each DMA controller has a 32-bit local address counter, a 32-bit table
address counter, a 24-bit byte counter, control registers, status registers,
and a 24-bit IP address counter. The data path for each DMA controller
passes through a FIFO which is eight locations deep and four bytes wide.

sDMA transfers and byte count parameters must accommodate the I/O port
width. If the port width is 16 bits, then the byte count must be initialized to
an even value; if the width is 32 bits, then the byte count must be set to a
value which is a multiple of four. This implies that transfer to 1/0O space
under DMA control will always be the same size as the port width. The IP
address register must be initialized to 0 before sSDMA is enabled. This
counter is used to align data in the IP2 Chip.

The data has no alignment restrictions as it is moved to or from the
memory on the local bus. This would typically be DRAM on the MC68060
local bus, but it could also be memory on the VMEDbus.

To optimize local bus use when the IndustryPack is less than 32 bits wide,
the FIFO converts 8-bit and 16-bit IP transfers to 32-bit local bus transfers.
The FIFO data path logic also aligns data if the source and destination
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addresses are not aligned, so the local bus and the IndustryPack can
operate at their maximum data transfer sizes. The FIFO also buffers
enough data so that accessesto the local bus are in the burst mode.

Each DMAC also supports command chaining through the use of asingly-
linked list built in local (not IP) memory. Each entry inthelist includes an
IP address, alocal bus address, abyte count, acontrol word, and a pointer
to the next entry. When the command chaining mode is enabled, the
DMAC reads and executes commands from the list in local memory until
al commands are executed.

Each DMAC can be programmed to generate an interrupt request when
any specific table entry has completed, when the byte count reaches zero,
when an error condition occurs, or when the DMAEND* signal isasserted
by the IndustryPack.

The DMA arbiter has two modes of operation. One mode is to implement
around robin type of arbitration, which guarantees equal access to the
local bus. The other method isto set the arbitration priority to one of four
states. In this case, the priority is constant with one DMA channel having
the highest priority, and the other three having the second, third, and fourth
highest priority.

Note that the | P specification supports aDMA burst where the DMA
cycles can be executed back to back. The DMA arbiter logic will not
releaseaDMA channel until aburst of 1P cyclesare completed, if the burst
protocol is observed. However, if the burst protocol is not observed, the
arbiter isreleased and the next DM A request/grant is resolved. This takes
two clock cycles dueto the asynchronous clocks controlling the M C68060
local bus and the IP busses. The IP designer should take thisinto
consideration if maximum DMA bandwidth availability is required.

Note also that when the DMA register context is updated for the next
command packet, aDMA function is used. The state of the snoop control
signalsfor thisDMA function is determined by the settings of jumper J26
(asisthe state of the snoop control signalsfor all other DMA cycle types).
Refer to the Har dwar e Prepar ation section of your MVME172 installation
and use manual.

4-4
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Clocking Environments and Performance

ThelP2 chip hastwo clock domains. The majority of thelogiciscontrolled
by the MC68060 local bus clock which can be 25 MHz or 32 MHz. The
IndustryPack interface is controlled by the IndustryPack clock. The
IndustryPack clock can be 8 MHz or set equal to thelocal busclock. When
logic signals cross from one clock domain to another, they must be
synchronized to the new clock frequency. The latency time due this
synchronization is generally hidden due to the FIFOs in the data path.
However, there are two functions where the latency time affects
performance. One of them iswhen alocal bus master such at the MC68060
accesses an | ndustryPack resource, such as reading back to back memory
locations. One to two IP clock cycles of overhead is associated with this
function. The other iswhen arbitration logic must resolve inputsfrom both
clock domains to determine which IndustryPack will be granted DMA
service. There are two IP clock cycles of overhead associated with this
function. The following table explains the effect of thislatency for given
clocking environments.

The bandwidth which is specified in the following table is the available
bandwidth to the IndustryPack bus. This bandwidth can be split between
one, two, three, or four 1P modules.
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Table 4-1. IP2 Chip Clock Cycles

Bus Frequency Period and Bandwidth to 32-Bit | P Space
M C68060 IP Back to Back Four Cycle Single Cycle
Examine DMA Burst DMA
(Note 1) (Note 2) (Note 3)
25 MHz 8 MHz 4 1P clocks 10 IP clocks 4 1P clocks
8 MB/sec 12.8 MB/sec 8 MB/sec
32 MHz 8 MHz 3P clocks 10 IP clocks 4 1P clocks
10.6 MB/sec 12.8 MB/sec 8 MB/sec
32 MHz 32 MHz 6 IP clocks 12 IP clocks 6 IP clocks
(Note 5) 21 MB/sec 42 MB/sec 21 MB/sec
(Note 4)

Notes 1. Thiscolumnisameasure of IndustryPack bandwidth for

back to back cyclesfor alocal bus master whichisaccessing
amemory or 1/O space location on an IndustryPack. It
assumes a zero wait state acknowledge reply from the
IndustryPack.

2. This column is ameasure of IndustryPack bandwidth for
DMA burst cycles between alocal bus dave and amemory
or 1/O space location on an IndustryPack. It assumes a zero
walit state acknowledge reply from the IndustryPack.

3. This column is ameasure of IndustryPack bandwidth for
DMA single cycles between alocal bus slave and amemory
or 1/O space location on an IndustryPack. It assumes a zero
wait state acknowledge reply from the IndustryPack.

4. Burst mode sSDMA is not supported when both bus
frequencies are 32 MHz.

5. Because the specified band width assumesazero wait state
IndustryPack cycle, it would be difficult to achieve the stated
bandwidths for an | P bus frequency of 32 MHz.
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Programmable Clock

ThelP2 chipimplementsagenera purpose programmable clock output for
external connection to the IndustryPacks. This feature complies with the
STROBE function defined in the IndustryPack specification. The
programmable clock’s clock source is the MC68060 bus clock. This clock
input is fed through an 8-bit programmable pre-scaling counter whose ' 4
output is fed to a 16-bit counter. The 16-bit counter increments at rising
edges of the output of the pre-scale logic and clears every time it reaches
the value programmed into the 16-bit programmable timer register.
Depending on its programmed mode, the programmable clock output
either pulses or toggles each time the 16-bit counter matches and clears.
Additional control bits in the programmable clock control register allow
software to stop, start, clear, and reverse the polarity of the programmable
clock output. The programmable clock output's programmable frequency
range is from approximately 4 Hz to 16 MHz. The programmable clock
logic also includes local bus interrupt control.

Error Reporting

The following paragraphs describe the IP2 chip error reporting.

Error Reporting as a Local Bus Slave

The IP2 chip does not have the ability to assert the TEA* signal as a local
bus slave. Because of this, the only bus error cycles that should ever be
encountered when accessing to or through the IP2 chip are those that come
from an external local bus timer due to no response from an IndustryPack.
Note that any external local bus timer should be set for no less than 5
microseconds to allow for normal accesses to the slowest IndustryPack.

Error Reporting as a Local Bus Master

The IP2 chip does not connect to the ST1 and STO signal lines.
Consequently, when it receives a TEA* termination to any cycle for which
it is local bus master, no status will be available to indicate the source of
the bus error. There is a status bit in each DMAC status register which
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indicates that alocal bus error did occur as a consequence of aDMA
operation. The contents of the local bus address counter can be examined
for the address that caused the bus error.

IndustryPack Error Reporting

Interrupts

Each IndustryPack interface hasan error pin. Theerror statusfrom the four
interfaces are available in the General Control Registers.

The IP2 chip can be programmed to interrupt the local bus master viathe
IPL* signa pinswhen one or more of the eight IndustryPack interrupts are
asserted. The interrupt control registers allow each interrupt source to be
level/edge sensitive and high/low true.

When the local bus master acknowledges an interrupt, if the IP2 chip
determinesthat it is the source of the interrupt being acknowledged, it
waits for IACKIN* to be asserted, then it performs an interrupt
acknowledge cycle to the appropriate IndustryPack in order to obtain the
vector number. It then passes the vector number on to the local bus master
and asserts TA* to terminate the cycle.

When the local bus master acknowledges an interrupt, if the 1P2 chip
determinesthat it is not the source of the interrupt being acknowledged, it
waitsfor IACKIN* to be asserted, then it passes the acknowledge on down
the daisy-chain by asserting IACKOUT*.

The interrupter also provides interrupt capability for the programmable
clock and for each of the four DMA controllers. Additionally, interrupts
from the programmabl e clock can be programmed for rising and/or falling
edge sensitivity. The vector passed to the local bus master during an
interrupt acknowledge for the programmabl e clock and DMAC interrupts
is from the vector base register in the IP2 chip. Part of the vector is
programmable; the other part encodes the source of the interrupt.
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Overall Memory Map

The following memory map table includes all devices selected by the |P2
chip map decoder.

Table 4-2. IP2 Chip Overall Memory Map

Address Range Selected Device Port Width Size
Programmable IP_a/lP_ab Memory Space D32-D8 64KB-16MB
Programmable IP_b Memory Space D16-D8 64KB-8MB
Programmable IP_c/IP_cd Memory Space D32-D8 64KB-16MB
Programmable IP_d Memory Space D16-D8 64KB-8MB

$FFF58000-$FFF5807F | IP_al/O Space D16 128B
$FFF58080-$FFFS580BF | IP_alD Space D16 64B
$FFF580CO-$FFF580FF | IP_alD Space Repeated D16 64B
$FFF58100-$FFF5817F | IP_b 1/O Space D16 128B
$FFF58180-$FFF581BF | IP_b ID Space D16 64B
$FFF581CO-$FFF581FF | IP_b ID Space Repeated D16 64B
$FFF58200-$FFF5827F | IP_c 1/O Space D16 128B
$FFF58280-$FFF582BF | IP_c ID Space D16 64B
$FFF582C0-$FFF582FF | IP_c ID Space Repeated D16 64B
$FFF58300-$FFF5837F | IP_d /O Space D16 128B
$FFF58380-$FFF583BF | IP_d ID Space D16 64B
$FFF583CO-$FFF583FF | IP_d ID Space Repeated D16 64B
$FFF58400-$FFF584FF | 1P_ab I/O Space D32-D16 256B
$FFF58500-$FFF585FF | 1P_cd I/O Space D32-D16 256B
$FFF58600-$FFF586FF | 1P_ab 1/O Space Repeated D32-D16 256B
$FFF58700-$FFF587FF | 1P_cd 1/O Space Repeated D32-D16 256B
$FFFBC000-$FFFBC083 | Control/Status Registers D32-D8 32B
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Programming Model

This section defines the programming model for the control and status
registers (CSRs) in the I P2 chip. The base address of the CSRsis
hardwired to $FFFBCO0O.

The possible operations for each bit in the CSR are as follows:

R This bit is aread-only status hit.

R/W Thisbit is readable and writable.

R/C This status bit is cleared by writing aoneto it.

C Writing a zero to this bit clearsthis bit or another bit.

This bit reads as zero.

S Writing a one to this bit sets this bit or another bit. This
bit reads as zero.

The possible states of the bits after assertion of the RESET* pin (powerup
reset or any local reset) are as defined below.

R The bit is affected by reset.
X The bit is not affected by reset.

A summary of the |P2 chip CSR registersisshown in Table 4-3. The CSR
registers can be accessed as bytes, words, or longwords. They should not
be accessed as lines. They are shown in the table as bytes, and the bitsin
most of the following register descriptions are labeled as bits 7 through O.
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Table 4-3. IP2 Chip Memory Map - Control and Status Registers
IP2 Chip Base Address = $FFFBC000

Register ) Register Bit Names
Register Name

Offset D7 D6 D5 D4 D3 D2 D1 DO

$00 CHIPID 0 0 1 0 0 0 1 1

$01 CHIP 0 0 0 0 0 0 0 1
REVISION

$02 RESERVED 0 0 0 0 0 0 0 0

$03 | VECTORBASE V7 V6 IV5 N V3 V2 V1 V0

$04 IP.aMEM | a BASE3L | a BASE30 | a BASE29 | a BASE28 | a BASE27 | a BASE26 | a BASE2S | a BASE24
BASE UPPER

$05 IP.aMEM | a BASE23 | a BASE22 | a BASE2L | a BASE20 | a BASELO | a BASELS | a BASELY | a BASELG
BASELOWER

$06 IP.bMEM | b BASE3L | b_BASE30 | b_BASE29 | b_BASE28 | b_BASE27 | b_BASE26 | b BASE25 | b BASE24
BASE UPPER

$07 IP.bMEM | b BASE23 | b_BASE22 | b_BASE2L | b_BASE20 | b_BASEL9 | b BASEL8 | b BASEL7 | b BASEL6
BASELOWER

$08 IP.cCMEM | c_BASE3L | c_BASE30 | c BASE29 | c BASE28 | c BASE27 | c BASE26 | c BASE2S | c_BASE24
BASE UPPER

$09 IP.cMEM | c_BASE23 | c_BASE22 | ¢ BASE2L | c BASE20 | c BASEL9 | c BASEL8 | c_BASELY | c_BASEL6
BASELOWER

$0A IP.dMEM | d BASE3L | d_ BASE30 | d_BASE29 | d_BASE28 | d_BASE27 | d_BASE26 | d_BASEZ5 | d_BASE24
BASE UPPER

$0B IP.dMEM | d BASE23 | d_ BASE22 | d_BASE2L | d_BASE20 | d_BASELO | d_ BASEL8 | d_BASEL7 | d BASEL6
BASELOWER

$0C  [IP_.aMEM SIZE | a SIZE23 | a SIZE22 | a SIZE21 | a SIZE20 | a SIZE19 | a SIZE18 | a SIZE17 | a SIZE16

$0D |IP_bMEM SIZE | b_SIZE23 | b_SIZE22 | b_SIZE21 | b_SIZE20 | b_SIZE19 | b_SIZE18 | b_SIZE17 | b_SIZE16

$0E | IP_cMEM SIZE | c_cSIZE23 | ¢ SIZE22 | ¢_SIZE21 | ¢_SIZE20 | ¢_SIZE19 | c_SIZE18 | c SIZE17 | c SIZE16

$OF  |IP_.dMEM SIZE | d_SIZE23 | d_SIZE22 | d_SIZE21 | d_SIZE20 | d_SIZE19 | d_SIZE18 | d SIZEL7 | d_SIZEL6

$10 IPaINTO | a0 PLTY | a0 EL* | a0 INT | a0 IEN | a0ICLR | a0L2 a0_IL1 a0_IL0
CONTROL

$11 IPaINTL | aL PLTY | al E/L* | al INT | allEN | alICLR | allL2 al IL1 al IL0
CONTROL

$12 IPDINTO | bO_PLTY | bO_E/L* | BOINT | BOJEN | bOICLR | bOIL2 | bOILL | bO_ILO
CONTROL

$13 IPBINTL | bLPLTY | bLEL* | BLINT | bLIEN | bLICLR | bLliL2 | bLILL | bLILO
CONTROL

$14 IPCINTO | cOPLTY | cO_E/L* | cO_INT | cO_IEN | cO_ICLR | cO_IL2 | cO_IL1 | cO_ILO
CONTROL

$15 IPCINTL | cLPLTY | cI_EL* | cL_INT | cI_IEN |cL_ICLR | c¢I_IL2 | ¢l _IL1 | cl_ILO
CONTROL

$16 IP.dINTO | dO_PLTY | dO_E/L* | dO_INT | dO_IEN |dO_ICLR | dO_IL2 | dO_IL1 | dO_lILO
CONTROL

$17 IP.dINTL | dlPLTY | dl_EL* | dI_INT | dl_IEN |dl_ICLR | dl_IL2 | dl_IL1 | di_lILO
CONTROL

$18 |IP_aGENERAL | aERR 0 a RT1 aRTO |aWIDTHL1 [aWIDTHO | aBTD | aMEN
CONTROL
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Table 4-3. IP2 Chip Memory Map - Control and Status Registers (Continued)
P2 Chip Base Address = $FFFBC000

Register . Register Bit Names
Register Name
Offset D7 D6 D5 D4 D3 D2 D1 DO

$19 |[IP bGENERAL | b_ERR 0 b RT1 b RTO |b WIDTH1 |[b WIDTHO | b BTD b_MEN
CONTROL

$1A [IP_cGENERAL | c ERR 0 c RT1 ¢ RTO | c WIDTH1 [ ¢ WIDTHO | c BTD ¢ MEN
CONTROL

$1B IP_dGENERAL | d_ERR 0 d RT1 d RTO |d WIDTH1 |d WIDTHO | d_BTD d_MEN
CONTROL

$1C RESERVED 0 0 0 0 0 0 0 0

$1D IP CLOCK 0 0 0 0 0 0 0 1P32

$1E DMA 0 0 0 0 0 ROTAT PRI1 PRIO

ARBITRATION

CONTROL

$1F IPRESET 0 0 0 0 0 0 0 RES
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Table 4-3. IP2 Chip Memory Map - Control and Status Registers (Continued)

IP2 Chip Base Address = $FFFBCO000

Register . Register Bit Names
Register Name
Offset D7 | D6 D5 D4 D3 D2 D1 DO
DMAC for IndustryPack a, request 0. Thisregister set isreferred to as DMACain the text.
$20 DMA_a 0 DLBE 0 IPEND CHANI TBL IPTO DONE
STATUS
$21 DMA_alINT 0 0 DINT DIEN DICLR DIL2 DIL1 DILO
CTRL
$22 DMA ENABLE 0 0 0 0 0 0 0 DEN
$23 RESERVED 0 0 0 0 0 0 0 0
$24 DMA_aCON- DHALT 0 DTBL ADMA WIDTH1 | WIDTHO 0 XXX
TROL 1
$25 DMA_a INTE 0 DMAEI DMAEO ENTO TOIP 0 0
CONTROL 2
$26 RESERVED 0 0 0 0 0 0 0 0
$27 RESERVED 0 0 0 0 0 0 0 0
$28 DMA_alLB LBA31 LBA30 LBA29 LBA28 LBA27 LBA26 LBA25 LBA24
ADDR
$29 DMA_alLB LBA23 LBA22 LBA21 LBA20 LBA19 LBA18 LBA17 LBA16
ADDR
$2A DMA_alLB LBA15 LBA14 LBA13 LBA12 LBA11 LBA10 LBA9 LBA8
ADDR
$2B DMA_alLB LBA7 LBAG6 LBAS LBA4 LBA3 LBA2 LBAL1 LBAO
ADDR
$2C DMA_alP 0 0 0 0 0 0 0 0
ADDR
$2D DMA_alP IPA23 IPA22 IPA21 IPA20 IPA19 IPA18 IPA17 IPA16
ADDR
$2E DMA_alP IPA15 IPA14 IPA13 IPA12 IPA11 IPA10 IPA9 IPA8
ADDR
$2F DMA_alP IPA7 IPA6 IPAS IPA4 IPA3 IPA2 IPAL IPAO
ADDR
$30 DMA_aBYTE 0 0 0 0 0 0 0 0
CNT
$31 DMA_aBYTE BCNT23 BCNT22 BCNT21 BCNT20 BCNT19 BCNT18 BCNT17 BCNT16
CNT
$32 DMA_aBYTE BCNT15 BCNT14 BCNT13 BCNT12 BCNT11 BCNT10 BCNT9 BCN8
CNT
$33 DMA_aBYTE BCNT7 BCNT6 BCNT5 BCNT4 BCNT3 BCNT2 BCNT1 BCNTO
CNT
$34 DMA_aTBL TA31 TA30 TA29 TA28 TA27 TA26 TA25 TA24
ADDR
$35 DMA_aTBL TA23 TA22 TA21 TA20 TA19 TA18 TAL7 TA16
ADDR
$36 DMA_aTBL TA15 TA14 TA13 TA12 TALL TA10 TA9 TA8
ADDR
$37 DMA_aTBL TA7 TA6 TA5 TA4 TA3 TA2 TAl TAO
ADDR
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Table 4-3. IP2 Chip Memory Map - Control and Status Registers (Continued)
P2 Chip Base Address = $FFFBC000

Register . Register Bit Names
Register Name
Offset D7 | D6 | D5 D4 D3 D2 D1 DO
DMAC for IndustryPack b, request 0 or for IndustryPack a, request 1. Thisregister set is referred to as DMACD in the text.
$38 DMA_b 0 DLBE 0 IPEND CHANI TBL IPTO DONE
STATUS
$39 DMA_bINT 0 0 DINT DIEN DICLR DIL2 DIL1 DILO
CTRL
$3a DMA ENABLE 0 0 0 0 0 0 0 DEN
$3b RESERVED 0 0 0 0 0 0 0 0
$3c DMA_b CON- DHALT 0 DTBL ADMA WIDTH1 | WIDTHO A_CH1 XXX
TROL 1
$3d DMA_b CON- INTE 0 DMAEI DMAEO ENTO TOIP 0 0
TROL 2
$3e RESERVED 0 0 0 0 0 0 0 0
$3f RESERVED 0 0 0 0 0 0 0 0
$40 DMA_bLB LBA31 LBA30 LBA29 LBA28 LBA27 LBA26 LBA25 LBA24
ADDR
$41 DMA_bLB LBA23 LBA22 LBA21 LBA20 LBA19 LBA18 LBA17 LBA16
ADDR
$42 DMA_bLB LBA15 LBA14 LBA13 LBA12 LBA11 LBA10 LBA9 LBA8
ADDR
$43 DMA_bLB LBA7 LBAG LBA5 LBA4 LBA3 LBA2 LBA1 LBAO
ADDR
$44 DMA_bIP 0 0 0 0 0 0 0 0
ADDR
$45 DMA_bIP IPA23 IPA22 IPA21 IPA20 IPA19 IPA18 IPA17 IPA16
ADDR
$46 DMA_bIP IPA15 IPA14 IPA13 IPA12 IPAL1 IPA10 IPA9 IPA8
ADDR
$47 DMA_bIP IPA7 IPA6 IPAS IPA4 IPA3 IPA2 IPAL IPAO
ADDR
$48 DMA_bBYTE 0 0 0 0 0 0 0 0
CNT
$49 DMA_bBYTE | BCNT23 BCNT22 BCNT21 BCNT20 BCNT19 BCNT18 BCNT17 BCNT16
CNT
$a DMA_bBYTE | BCNTI15 BCNT14 BCNT13 BCNT12 BCNT11 BCNT10 BCNT9 BCN8
CNT
$4b DMA_bBYTE BCNT7 BCNT6 BCNT5 BCNT4 BCNT3 BCNT2 BCNT1 BCNTO
CNT
$4c DMA_bTBL TA31 TA30 TA29 TA28 TA27 TA26 TA25 TA24
ADDR
$4d DMA_b TBL TA23 TA22 TA21 TA20 TA19 TA18 TA17 TA16
ADDR
$e DMA_b TBL TA15 TA14 TA13 TA12 TAL1 TA10 TA9 TA8
ADDR
$4f DMA_b TBL TA7 TA6 TAS TA4 TA3 TA2 TA1 TAO
ADDR
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Table 4-3. IP2 Chip Memory Map - Control and Status Registers (Continued)

IP2 Chip Base Address = $FFFBCO000

Register . Register Bit Names
Register Name
Offset D7 | D6 D5 D4 D3 D2 D1 DO
DMAC for IndustryPack c, request 0. Thisregister set isreferred to as DMACc in the text.
$50 DMA_c 0 DLBE 0 IPEND CHANI TBL IPTO DONE
STATUS
$51 DMA_CINT 0 0 DINT DIEN DICLR DIL2 DIL1 DILO
CTRL
$52 DMA ENABLE 0 0 0 0 0 0 0 DEN
$53 RESERVED 0 0 0 0 0 0 0 0
$54 DMA_c CON- DHALT 0 DTBL ADMA WIDTH1 | WIDTHO 0 XXX
TROL 1
$55 DMA_c CON- INTE 0 DMAEI DMAEO ENTO TOIP 0 0
TROL 2
$56 RESERVED 0 0 0 0 0 0 0 0
$57 RESERVED 0 0 0 0 0 0 0 0
$58 DMA_cLB LBA31 LBA30 LBA29 LBA28 LBA27 LBA26 LBA25 LBA24
ADDR
$59 DMA_cLB LBA23 LBA22 LBA21 LBA20 LBA19 LBA18 LBA17 LBA16
ADDR
$5A DMA_cLB LBA15 LBA14 LBA13 LBA12 LBA11 LBA10 LBA9 LBA8
ADDR
$5B DMA_cLB LBA7 LBAG6 LBAS LBA4 LBA3 LBA2 LBAL1 LBAO
ADDR
$5C DMA_cIP 0 0 0 0 0 0 0 0
ADDR
$5D DMA_cIP IPA23 IPA22 IPA21 IPA20 IPA19 IPA18 IPA17 IPA16
ADDR
$5E DMA_cIP IPA15 IPA14 IPA13 IPA12 IPA11 IPA10 IPA9 IPA8
ADDR
$5F DMA_cIP IPA7 IPA6 IPAS IPA4 IPA3 IPA2 IPAL IPAO
ADDR
60 DMA_cBYTE 0 0 0 0 0 0 0 0
CNT
$61 DMA_cBYTE BCNT23 BCNT22 BCNT21 BCNT20 BCNT19 BCNT18 BCNT17 BCNT16
CNT
$62 DMA_cBYTE BCNT15 BCNT14 BCNT13 BCNT12 BCNT11 BCNT10 BCNT9 BCN8
CNT
$63 DMA_cBYTE BCNT7 BCNT6 BCNT5 BCNT4 BCNT3 BCNT2 BCNT1 BCNTO
CNT
$64 DMA_cTBL TA31 TA30 TA29 TA28 TA27 TA26 TA25 TA24
ADDR
$65 DMA_cTBL TA23 TA22 TA21 TA20 TA19 TA18 TAL7 TA16
ADDR
$66 DMA_cTBL TA15 TA14 TA13 TA12 TALL TA10 TA9 TA8
ADDR
$67 DMA_cTBL TA7 TA6 TA5 TA4 TA3 TA2 TAl TAO
ADDR
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Table 4-3. IP2 Chip Memory Map - Control and Status Registers (Continued)
P2 Chip Base Address = $FFFBC000

Register . Register Bit Names
Register Name
Offset D7 | D6 | D5 D4 D3 D2 D1 DO
DMAC for IndustryPack d, request 0 or for IndustryPack c, request 1, and for programmable CLOCK.
Thisregister set, not including the programmable Clock, is referred to as DMACA in the text.
DMA_d
$68 STATUS 0 DLBE 0 IPEND CHANI TBL IPTO DONE
$69 DMA_dINT 0 0 DINT DIEN DICLR DIL2 DIL1 DILO
CTRL
$6a DMA ENABLE 0 0 0 0 0 0 0 DEN
$6b RESERVED 0 0 0 0 0 0 0 0
$6C DMA_d CON- DHALT 0 DTBL ADMA WIDTH1 | WIDTHO C_CH1 XXX
TROL 1
$6d DMA_d CON- INTE 0 DMAEI DMAEO ENTO TOIP 0 0
TROL 2
$6e RESERVED 0 0 0 0 0 0 0 0
$6f RESERVED 0 0 0 0 0 0 0 0
$70 DMA_dLB LBA31 LBA30 LBA29 LBA28 LBA27 LBA26 LBA25 LBA24
ADDR
$71 DMA_dLB LBA23 LBA22 LBA21 LBA20 LBA19 LBA18 LBA17 LBA16
ADDR
$72 DMA_dLB LBA15 LBA14 LBA13 LBA12 LBA11 LBA10 LBA9 LBA8
ADDR
$73 DMA_dLB LBA7 LBAG LBA5S LBA4 LBA3 LBA2 LBA1 LBAO
ADDR
$74 DMA_dIP 0 0 0 0 0 0 0 0
ADDR
$75 DMA_dIP IPA23 IPA22 IPA21 IPA20 IPA19 IPA18 IPA17 IPA16
ADDR
$76 DMA_dIP IPA15 IPA14 IPA13 IPA12 IPAL1 IPA10 IPA9 IPA8
ADDR
$77 DMA_dIP IPA7 IPA6 IPAS IPA4 IPA3 IPA2 IPAL IPAO
ADDR
$78 DMA_dBYTE 0 0 0 0 0 0 0 0
CNT
$79 DMA_dBYTE | BCNT23 BCNT22 BCNT21 BCNT20 BCNT19 BCNT18 BCNT17 BCNT16
CNT
$7a DMA_dBYTE | BCNTI15 BCNT14 BCNT13 BCNT12 BCNT11 BCNT10 BCNT9 BCN8
CNT
$7b DMA_dBYTE BCNT7 BCNT6 BCNT5 BCNT4 BCNT3 BCNT2 BCNT1 BCNTO
CNT
$7c DMA_d TBL TA31 TA30 TA29 TA28 TA27 TA26 TA25 TA24
ADDR
$7d DMA_d TBL TA23 TA22 TA21 TA20 TA19 TA18 TA17 TA16
ADDR
$7e DMA_d TBL TA15 TA14 TA13 TA12 TAL1 TA10 TA9 TA8
ADDR
$7f DMA_d TBL TA7 TA6 TAS TA4 TA3 TA2 TA1 TAO
ADDR
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Table 4-3. IP2 Chip Memory Map - Control and Status Registers (Continued)
P2 Chip Base Address = $FFFBC000

Register . Register Bit Names
Register Name
Offset D7 D6 D5 D4 D3 D2 D1 DO
$30 Programmable 0 IRE INT IEN ICLR L2 IL1 ILO
Clock INT CON-
TROL
$81 Programmable PLTY PLS 0 EN CLR pPS2 PS1 PSO
Clock GEN
CONTROL
$82 Programmable T15 T14 T13 T12 Ti1 T10 T9 T8
Clock TIMER
$83 Programmable T7 T6 T5 T4 T3 T2 T1 TO
Clock TIMER

Chip ID Register

The read-only Chip ID Register is hard-wired to a hexadecimal value of
$23. Writes to this register do nothing, however the IP2 chip terminates
them normally with TA*.

ADR/SIZ $FFFBCO00 (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME CID7 CID6 CID5 | CID4 | CID3 CID2 CiD1 CIDO
OPER R R R R R R R R
RESET 0 0 1 0 0 0 1 1

Chip Revision Register

Theread-only Chip Revision Register is hard-wired to reflect the revision
level of thelP2 chip ASIC. The current value of thisregister is$01. Writes
to thisregister do nothing, however the I P2 chip terminatesthem normally
with TA*,

Thisregister reads zero on some | P2 chips. It should read 1.
The workaround for thisisto test the MC2 chip Revision

Caution Register.
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ADR/SIZ $FFFBCO001 (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME REV7 | REV6 | REV5 | REV4 | REV3 | REV2 | REV1 | REVO
OPER R R R R R R R R
RESET 0 0 0 0 0 0 0 1

Vector Base Register

ADR/SIZ $FFFBCO003 (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME V7 V6 V5 V4 V3 V2 V1 VO
OPER RIW R/W RIW R/W RIW R R R
RESET 0 0 0 0 1 1 1 1

AN

Caution

Theinterrupt Vector Base Register is an 8-bit read/write register that is
used to supply the vector to the CPU during an interrupt acknowledge
cycle for the four DMA controller interrupts and for the programmable
clock interrupt. Only the most significant five bits are used. The least
significant three bits encode the interrupt source during the acknowledge
cycle. The exception to thisis that after reset occurs, the interrupt vector
passed is $07, which remains in effect until awrite is generated to the
Vector Base Register.

Note Notethat thisregister does not affect the vector supplied
during an interrupt acknowledge cycle for any of the eight
IndustryPack IRQ*s.

For some versions of the IP2 chip, this register iswrite only.
Thereis NO known workaround for this error. This register
does return the correct value for the interrupt acknowledge

cycle.
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A normal read access to the Vector Base Register yields the value $0F if
theread happensbeforeit hasbeeninitialized. A normal read accessyields

all 0’'s on bits 0-2, and the value that was last written on bits 3-7, if the read
happens after the Vector Base Register was initialized.

The encoding for the interrupt sources is shown below, where 1V2-IVO

refer to bits 2-0 of the vector passed during the IACK cycle: 4
1V2-0 Interrupt Source
0 DMA_a
$1 DMA b
$2 DMA ¢
$3 DMA d
$4 Programmable Clock

IP_a, IP_b, IP_c, IP_d Memory Base Address Registers

The memory base address registers define the base address at which the
IP2 chip initiates memory cycles for their corresponding IndustryPacks. If

a 32-bit, double size IndustryPack is used, then the memory base address
and memory size registers for IP_a control access for double size ab and
those for IP_c control accesses for double size cd.

For each of the four sets of registers, BASE31-BASE16 are compared to
MC68060 address signals 31-16 respectively. The IP2 chip can address the
IndustryPacks only at even multiples of their size. Consequently, any bits
that are set within SIZE23-SIZE16, mask the value programmed into
BASE23-BASE16 respectively. (Masked bits always compare, regardless
of the value of the corresponding address bit.) For example, if a_SIZE16
were set, then the MC68060 address signal, A16, would not affect
comparisons for accesses to IP_a memory space. This would allow the
base address for IP_a to be programmed for one of: $00000000,
$00020000, $00040000, $00060000, etc. If both a_SIZE16 and a_SIZE17
were set, then the base address for IP_a could be programmed for one of
$00000000, $00040000, $00080000, $000C0O0O00, etc.
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Note  Note that the Memory Basesfor any of IP_a, IP_b, IP_c,
IP_d, that are enabled, should not be programmed to overlap
each other.

IP_a or Double Size IP_ab Memory Base Address Registers

ADR/SIZ $FFFBC004 and $FFFBCO005 (8 bits each)
BIT 7 6 5 4 3 2 1 0

NAME($04) | aBASE3L | aBASE | aBASEX | aBASE28 | a BASE27 | a BASE6 | a BASEXS | a BASEA

NAME($05) | aBASEZ | aBASE2 | a BASE21 | a BASEX) | a BASEL9 | a BASELS | a BASEL7 | a BASEL6

OPER R/W R/W RIW R/W RIW R/W RIW R/W

RESET OR OR OR OR OR OR OR OR

IP_b Memory Base Address Registers

ADR/SIZ $FFFBCO006 and $FFFBCO007 (8 bits each)
BIT 7 6 5 4 3 2 1 0

NAME($06) | b BASE3L | b BASER | b BASEZ9 | b BASEZS | b BASEZ7 | b BASEX6 | b BASEX | b BASE4

NAME($07) | bBASE2 | b BASE22 | b BASE2L | b BASE20 | b BASELO | b BASEL8 | b BASEL7 | b BASEL6

OPER RIW R/W RIW R/W RIW R/W RIW R/W

RESET OR OR OR OR OR OR OR OR
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IP_c or Double Size IP_cd Memory Base Address Registers

(Not used on 200/300-Series MVMEL72.)

ADR/SIZ $FFFBC008 and $FFFBCO009 (8 bits each)

BIT 7 6 5 4 3 2 1 0
NAME($08) | cBASE3L| c BASEX | c BASEX | ¢ BASE2 | ¢ BASEZ7 | ¢ BASEX6 | ¢ BASEXS | ¢ BASEA
NAME($09) | cBASE2 | c BASE22 | ¢ BASE2L | ¢ BASE2D | ¢ BASELD | ¢ BASEIS | ¢ BASELT | ¢ BASEL6

OPER R/W R/W R/W R/W RIW R/W R/W R/W
RESET OR OR OR OR OR OR OR OR

IP_d Memory Base Address Registers

(Not used on 200/300-Series MVME172.)

ADR/SIZ $FFFBCOOA and $FFFBCOOB (8 bits each)

BIT 7 6 5 4 3 2 1 0
NAME($0A) | dBASE3L | d BASED | d BASE29 | d BASE2S | d BASEZ7 | d BASEX | d BASES | d BASE4
NAME($0B) | dBASE23 | d BASE2 | d BASE2L | d BASE20 | d BASEL9 | d BASEIS | d BASEL7 | d BASEI6

OPER R/W RIW R/W RIW R/W R/W R/W R/W
RESET OR OR OR OR OR OR OR OR

IP_a, IP_b, IP_c, IP_d Memory Size Registers

As with the memory base address registers, the IP_asize register isalso
used to control accessesto double size IP_ab and the IP_c size register is
used to control accessesto double size IP_cd.

The registers which control IP_c and IP_d are not used on the 200/300-
SeriesMVME172.
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ADR/SIZ $FFFBCO0O0C through $FFFBCOOF (8 bits each)

BIT 7 6 5 4 3 2 1 0
NAME($0C) | aSZEZ | aSzE2 | aSZE21 | aSZEX0 | aSZF19 | aSZEI8 | aSZEL7 | a SZEI6
NAME($0D) b SZE23 | b SZEX | b SZE21 | b SZEX | b SIZF19 | b SZF18 | b SZE17 | b SZE16
NAME($0E) | cSZEZ | ¢ SZE2 | ¢ SZE21 | ¢ SIZEXD | ¢ SZE19 | ¢ SZEI8 | ¢ SZE17 | ¢ SIZE16
NAME($0F) dSZE23 | dSZE2 | d SZE21 | d SZE20 | d SZE19 | d SZE18 | d SZE17 | d SIZE16

OPER R/W R/W R/W R/W R/W R/W R/W R/W
RESET OR OR OR OR OR OR OR OR

SIZE23-16 A, B, C, D SIZE should be programmed to match the size
of the corresponding IndustryPack memory space. The
IP2 chip performsits IndustryPack memory sizing by
masking any bit in BASE23-BASE16 whose
corresponding SIZE23-SIZE16 bit is set. The following
table shows this. Note that only certain combinations of
the SIZE bits (those shown in the table) make sense. Any
other combination of the SIZE bits yields unpredictable

results.
Size Bits AddressLines Resulting
that Are :

23|22(21|20|19|18|17 |16 Compared Memory Size
0 [0 [0 [0 |0 |0 [0 |O A31-A16 64KB
0 [0 [0 [0 |0 |O [0 |1 A31-A17 128KB
0 [0 [0 [0 |0 |0 [1 |1 A31-A18 256KB
0 [0 [0 [0 |0 |1 |1 |1 A31-A19 512KB
0 [0 [0 [0 |1 |1 |1 |1 A31-A20 1MB
0 (0 [0 1 |1 |1 |1 |1 A31-A21 2MB
0 (0 |1 (1 |1 |1 |1 |1 A31-A22 4MB
0 (1 |1 (1 |1 |1 |1 |1 A31-A23 8MB
101 (1 J1 |1 ]1 |1 |1 A31-A24 16MB

Note that 16MB is only possible using a double size IP.
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IP_a, IP_b, IP_c,and IP_d; IRQO and IRQ1 Interrupt Control

Registers
The registers which control IP_c and IP_d are not used on the 200/300-
SeriesMVME1L72.
ADR/SIZ $FFFBCO010 through $FFFBCO017 (8 bits each)

BIT 7 6 5 4 3 2 1 0
NAME($10) | @PATY | @BEL* | aINT | alEN | aICR | a2 0 IL1 20 ILO
NAME($11) | alATY | alEL* al INT allEN | allCLR | aLlL2 al L1 al L0
NAME($12) | bOPTY | boEL* bO_INT bOIEN | BOICLR | bOlIL2 b0 IL1 b0 ILO
NAME($13) | b1ATY | bLEL* | bIINT | bLIEN | bLICLR | billl2 bl IL1 bl ILO
NAME($14) | ©ATY | c0EL* o INT DIEN | OICLR | o0 L2 o IL1 @ ILO
NAME($15) | cLATY | cLEL* cL INT CLIEN | cLICLR cl L2 cl L1 clILo
NAME($16) | 0PTY | d0BEL* | dOINT | dOIEN | dOICLR | dOIL2 a0 IL1 @ ILO
NAME($17) | dLATY | dLEL* | dLINT | dLIEN | diICLR | dLil2 di L1 d1 ILo

OPER R/W R/W R R/W C R/W R/W R/W
RESET OR OR OR OR OR OR OR OR

IL2-ILO These three hits select the interrupt level for the
corresponding IndustryPack interrupt request. Level 0
does not generate an interrupt.

ICLR In edge-sensitive mode, writing alogic 1 to thisbit clears
the corresponding INT status bit. In level-sensitive mode,
this bit has no function. It always reads as 0.

IEN When |EN is set, the interrupt is enabled. When IEN is
cleared, theinterrupt is disabled.

INT When this bit is high, an interrupt is being generated for
the corresponding IndustryPack IRQ. The interrupt is at
the level programmed in IL2-ILO.

E/L* When thishbit ishigh, theinterrupt isedge sensitive. When

the bit islow, the interrupt islevel sensitive.
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PLTY When this bit islow, interrupt is activated by afalling
edge/low level of the IndustryPack IRQ*. When thishitis
high, interrupt is activated by arising edge/high level of
the IndustryPack IRQ*. Note that if this bit is changed
whilethe E/L* bitis set (or isbeing set), aninterrupt may
be generated. This can be avoided by setting the ICLR bit
during write cycles that changethe PLTY bit. Because
IndustryPack IRQ*s are active low, PLTY would
normally be cleared.

IP_a, IP_b, IP_c, and IP_d; General Control Registers
The registers which control IP_c and IP_d are not used on the 200/300-

SeriesMVMEL72.
ADR/SIZ $FFFBCO018 through $FFFBCO1B (8 bits each)

BIT 7 6 5 4 3 2 1 0
NAME($18) aERR 0 aRTL aR0 | aWIDTHL | aWIDTHO | aBTD aMEN
NAME($19) b ERR 0 b RT1 bRTO | b WIDTHL | b WIDTHO | b BTD b MEN
NAME($1A) ¢ ERR 0 CRT1 ¢ RTO CWIDTHL | ¢ WIDTHO | ¢ BTDO ¢ MEN
NAME($1B) d ERR 0 d RT1 dRTO | d WIDTH1 | d WIDTHO | d BTD d MENG

OPER R R/W R/W R/W R/W R/W R/W R/W
RESET ?R OR OR OR OR OR 1R OR
MEN a MEN/b_MEN/c_MEN/d_MEN enablethelocal busto

perform read/write accesses to their corresponding
IndustryPack memory space when set, and disable such
accesses when cleared. When a doubl e size IndustryPack
isusedin ab, a MEN should be set and the WIDTH and
MEN control bitsin the IP_b General Control Register
should be cleared. When adouble size IndustryPack is
used in cd, ¢ MEN should be set, and the WIDTH and
MEN control bitsin the IP_d General Control Register
should be cleared.
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BTD Setting BTD (bus turn around delay) to a one will insert
oneinactive clock period following aread cycle on the [P
bus. Thisidle cycleisto eiminate bus contention which
would occur if thetimeto assert avalid address by the P2
chipislessthan the time required by the Industry Pack to
put the bus in a high impedance state following the read
cycle. The IP2 chip will drive the bus valid following the
positive edge of the IP clock in typically seven
nanoseconds, and worse case in 15. Note that
IndustryPack modules which were designed to meet the
0.7 or earlier revision of the GreenSprings IndustryPack
Specification were alowed 40 nsto three-state the bus
following aread cycle. The state of BTD affects IP bus
cycleswhich are aresult of the DMA function because
they are the only cycles which can occur back to back.
When BTD isset to azero, the IndustryPack interface will
start the next cycle as soon as possible.

Note Thedefault BTD setting isto insert the additional one clock
period delay between read cycles.

WIDTH1, The P2 chip assumes the memory space data-bus

WIDTHO widthof eachof IP_a, IP_b, IP_c,and IP_dtobethevalue
decoded from its control bits WIDTH1 and WIDTHO.
Note that the width bits control the assumed memory
width for the load-stored (programmed 1/O) data path.
Thereisasimilar set of bits for the DMA logic memory
width control. The following table showswidthsinferred
by these bits. When adouble size IndustryPack isused in
ab, then IP_ashould be programmed for 32 bit width, and
the WIDTH and MEN control bitsin the IP_b General
Control Register should be cleared. When adouble size
IndustryPack is used at cd, then IP_c should both be
programmed for 32 bit width, and the WIDTH and MEN
control bitsinthe IP_d General Control Register should
be cleared.
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WIDTH1 | WIDTHO Memory Space Data Width
0 0 32 hits
0 1 8 bits
1 0 16 hits
1 1 Reserved

Note  When programming b WIDTH1-b WIDTHO for either 8-
bits or 16-hits,a WIDTH1-a WIDTHO must be
programmed for one of 8-bits or 16-bits. This applies
whether or nota MEN isset. For example, if offset $19isset
to the value $09, then offset $18 can be set to $04, $05, $08,
or $09, but not to $00, or $01. The same relationship also
pertainsto IP_c and IP_d, i.e., when programming
d WIDTH1-d WIDTHO for either 8-hits or 16-hits,
¢ WIDTH1-c WIDTHO must be programmed for one of 8-
bits or 16-hits. This applies whether or not c MEN is set.

RT1, RTO The recovery timers determine the time that must expire
from the acknowledgment of an IndustryPack 1/0, ID, or
Interrupt Acknowledge cycle until the IP2 chip assertsa
new 1/O, ID, or Int SEL* to the same IndustryPack. This
may hel p with some deviceson IndustryPacksthat require
dead time between cycles. Each recovery timer’s counter
starts incrementing at the assertion of its IPACK* signal
and continues to increment until it matches the value
encoded from itstwo recovery timer control bits. When it
reaches that value, the recovery time has expired and a
new cycle can be generated to the IndustryPack. The
recovery timer counters are cleared at reset. The recovery
times encoded by the recovery timer control bits are
shown in the following table. When adouble size
IndustryPack is used at ab and the 1/0O space for ab is
accessed in the double size address range, the RT bitsfor
aand b should be programmed identically. The same
pertains to the RT bitsfor c and d.

There are somerestrictionsfor using recovery timerswith
double size IndustryPacks. When using a double size
IndustryPack, programmed recovery times for back-to-
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a ERR

b_ERR

¢ ERR

d_ERR

Recovery Time Recovery Time
RT1 | RTO | withIP=8MHz | withIP=32MHz
0 0 0 microseconds 0 microseconds
0 1 2 microseconds 0.5 microsecond
1 0 4 microseconds 1 microsecond
1 1 8 microseconds 2 microseconds

back I/0O and/or ID accesses are ensured if asingle size
accessisfollowed by asingle size access, or if adouble
size, longword accessis followed by asingle or double
sizeaccess. However, if asingle size (or byte or word) 1/0
or ID accessisfollowed by a double size 1/0 access, the
double size access may be allowed to happen before the
recovery times for both aand b (or both ¢ and d) have
expired. This behavior isavoided if 1/O accesses are
restricted to single size only, or if they are restricted to
double size, longword only and the double size accesses
are not interspersed with ID accesses. Note that memory
accesses do not affect, nor are they affected by, this
behavior.

This bit reflects the state of the ERROR* signal from the
IP_ainterface.

This bit reflects the state of the ERROR* signal from the
IP_binterface.

This bit reflects the state of the ERROR* signal from the
IP_cinterface.

This bit reflects the state of the ERROR* signal from the
IP_dinterface.
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IP Clock Register

ADR/SIZ

$FFFBCO1D (8 bits)

BIT

4 3 2 1 0

NAME

0 0 0 0 P32

OPER

R R R R S

RESET

OR OR OR OR OR OR

P32

Note

Setting P32 to a one enables the IndustryPack bus to
operate synchronously with the M C68060 local bus clock.
Setting it to a zero will enable 8 MHz operation. In this
mode, the IndustryPack bus cycles and M C68060 local
bus cycles operate asynchronoudly.

The P32 hit controls clock synchronization logic. It does
not change the clock frequency on the bus. Jumper J11 on
the 200/300-Series MVME172, and Jumper J14 on the
400-/500-Series, control the I P bus clock source. If J11
(200/300-Series) or J14 (400/500-Series) pins1 and 2 are
jumpered, then the IP clock sourceis set to 8 MHz. For
this setting, 1P32 control bit must be a zero.

If pins 3 and 2 are jJumpered, then the IP clock sourceis
set to be synchronous with the MC68060 local bus clock.
This clock may be 25 MHz, 30 MHz, or 32 MHz
depending on the model. For this setting, IP32 contral bit
must be aone.

For some early versions of the 200/300-Series MVME172,
J11isfactory hardwired to the 8 MHz position (pins 1 and 2
connected). If the 32 MHz option is desired, remove the
staple between pins 1and 2 and install ajumper between pins
2 and 3. The person performing this work must ensure that
the MVME1L72 is ESD (Electro Static Discharge) protected.
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DMA Arbitration Control Register

The DMA arbitration control register contents determine whether a fixed
or fair arbitration algorithm is used to determine how the MC68060 |ocal
bus is attached to the internal DMA data paths.

ADR/SIZ $FFFBCO1E (8 bits)

BIT 4 3 2 1 0
NAME 0 0 ROTAT | PRI1 PRIO
OPER R R R R RIW RIW RIW
RESET OR OR OR OR OR OR OR OR

ROTAT ROTAT setto azero enablesarotating arbitration method
where each DMAC has equal access to the MC68060
local bus. If ROTAT is set to aone, the priority isfixed
according to the following table

PRI1,PRIO Fixed priority assignment is defined by the following
tables.

Priority with one DM A channel at I P socketsa, b, ¢, & d
PRI1-PRIO - -
Highest Next Highest Next L owest L owest

00 DMA_a DMA_b DMA_c DMA_d

01 DMA_b DMA_c DMA_d DMA_a

10 DMA_c DMA_d DMA_a DMA_b

1n DMA_d DMA_a DMA_b DMA_c

Priority with two DMA channel at I P socketsa and ¢
PRI1-PRIO - -
Highest Next Highest Next L owest L owest

00 DMA_achan0 | DMA_achanl | DMA cchan0 | DMA cchanl

01 DMA _achanl | DMA cchan0 | DMA _cchanl | DMA_achanO

10 DMA cchan0 | DMA cchanl | DMA_achan0 | DMA_achanl

11 DMA cchanl | DMA _achan0O | DMA _achanl | DMA_cchan0
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IP RESET Register

ADR/SIZ $FFFBCO1F (8 bits)

BIT 7 6 5 4 3 2 1 0
NAME 0 0 0 0 0 0 0 RES
OPER R R R R R R R R
RESET OR OR OR OR OR OR OR OR

RES Setting RES to a one asserts the IP2 chip IPRESET*
signal. IPRESET* isintended to be connected to the
Reset* signal on all four IndustryPacks. When software
setsthe RES bit, IPRESET* stays asserted until software
clears RES.

Note The MVMEL72 does not comply with the I P specification
regarding reset. The MVME172 does not monitor Vcc and
assert reset if Vccisbelow acertain threshold. The IPRESET
signal to the IP busis asserted when the thereis acold power
up reset. Thisreset will be asserted until the power supplies
are stable.
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Programming the DMA Controllers

The IP2 chip implements four DMA channels. They can operate in the
standard or addressed mode. SDMA transfers must accommodate the I/0
port width. If the port width is 16 bits, then the byte count must be even; if
the width is 32 hits, then the byte count must be a multiple of four bytes.
ThelP address counter must beinitialized to zero beforean SDMA transfer
isenabled. There are not any other restrictions placed on DMA operations.

Each DMAC has two modes of operation: command chaining, and direct.
In the direct mode, the local bus address, the IndustryPack address, the
byte count, and the control register of aDMAC are programmed and the
DMAC isenabled. The DMAC transfers data, as programmed, until the
byte count is zero, DMAEND is detected true as an input, or an error is
detected. When the DMAC stops, the status bits in the DMAC status
register are set and an interrupt is sent to the local bus master (if the
DMACs interrupts are enabled). Multiple DMAC commands can be
automatically invoked using the command chaining mode.

In the command chaining mode, asingly-linked list of commandsis built
in local memory and the table address register in the DMAC is
programmed with the starting address of thelist of commands. The DMAC
control register 1 is programmed and the DMAC is enabled. The DMAC
executes commands from the list until all commands are executed or an
error is detected. When the DMAC stops, the status bits are set in the
DMAC statusregister and an interrupt is sent to the local bus master (if the
DMAC interrupts are enabled). Additionally, when the DMAC finishes
processing a command in the list, and interrupts are enabled for that
command, the DMAC sends an interrupt to the local bus master if its
interrupts are enabled.

Notethat when the DMA register context is updated for the next command
packet, aDMA function is used. The state of the snoop control signalsfor
this DMA function is determined by the settings of jumper J26 (asisthe
state of the snoop control signalsfor all other DMA cycle types). Refer to
the Hardware Preparation section of your MVME172 installation and use
manual .
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Each DMAC's control is divided into two registers. The first register is

only accessible by the processor. The second register can be loaded by the
processor in the direct mode and by the DMAC in the command chaining
mode.

There is a case when the byte count for a DMA (to local bus) operation is
initially set larger than the actual received data. In this case, there is
residual data in the internal data paths of the DMA controller. To flush the
data, set the byte count register to 0. A normal termination of the DMA
occurs after the byte count register has been initialized to zero. Do not use
the DMAEND signal on the IP bus to terminate a DMA operation for this
case. This would terminate the DMA process in such a way that the data
could not be flushed from the fifo data path.

Once a DMAC is enabled, its counter and control registers should not be
modified by software. When the command chaining mode is used, the list
of commands must be in local (not IP), 32-bit memory and the entries must
be aligned to a 16-byte boundary. That is, the address which is loaded into
the DMA table address counter must have bits three through zero set to a
zero. This is true for the initial value which is loaded by the processor or
the subsequent values which are loaded by the command chaining logic. If
they are not set to zero, the command chaining process will halt.

A DMAC command packet includes a control word that defines: single
command interrupt enable, DMA transfer direction, IndustryPack data
width, sDMA or aDMA selection, and the DMAEND direction and usage.
The format of the control word is the same as control register 2. The
command packet also includes a local bus address, an IP address, a byte
count, and a pointer to the next command packet in the list. The end of a
command is indicated by setting bit 0 or 1 of the next command address.
The command packet format is shown in the following table.

Entry Function
o |I* Address of Next Command Packet 0
1 |* Local Bus Address 0
2 3 Control Word ~ 2*|23 Byte Count 0
3 ¢ 2423 IndustryPack Address DMA 0
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DMA Enable Function

Thereare certain DMA channel contextswhich areillegal. If an attemptis
made to program the DMA control register 1 for each channel aand b or ¢
and dto anillega state, the DEN (DMA enable control bit) will not set
when it isloaded to aone viaaprocessor store instruction. This condition
can betested by writing the DEN bit to aone and reading a zero. Refer to
the description of the DMA Enable Register for the required programming
sequence of the control registers and enable hits.

The following are legal contexts for DMA channel configurations. Note
that configuration rulesfor DMA controllersfor IP_aand |P_b are defined.
The same relationships exist for IP_cand IP_d.

o If IP_adatabusis8 or 16 bits, there are not any restrictions placed
onlIP_b.

o If IP_adatabusis 32 bitsand the ADMA modeis selected, then the
DMA controller associated with IP_b cannot be used.

o If A_CH1 bitissetinthe DMA controller register associated with
IP_b and both channel A and B operateinthe SDMA mode, thenthe
DMA channels associated with IP_aand |P_b can both be used if
the data width for channel A and B are set equal. This case allows
the DMA channel that normally re- spondsto IP_b-DMAreq 0 pin
to respond to IP_a-DMAreq_1 pin. This enables full duplex
communications operation at IP_a.

DMA Control and Status Register Set Definition

The four sets of DMA controller CSRs are amost identica in
functionality. Each register set isgrouped asDMACa, DMACb, DMACc,
and DMACd. Theseregister setsare shown pictorially inthe CSR register
summary section. Only one register set is defined except that the offset is
noted for the four possible values. Refer to the definitions of bit 1 of the
DMA Control Register 1 for a description of how the register sets are
associated with the physical DMA request from the Industry Packs.

The registers which control IP_c and IP_d are not used on the 200/300-
SeriesMVME172.
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DMA Status Register

ADR/SIZ

$FFFBCO020, $38, $50, $68 (8 bits each)

BIT

6

5 4 3 2 1 0

NAME

DLBE 0 IPEND | CHANI TBL IPTO DONE

OPER

R

R R R R R R

RESET

OR

OR OR OR OR OR 1R

DONE

IPTO

TBL

DLBE

CHANI

Thisbit is set when DMAC has finished executing
commands and there were no errors, or DMAC has
finished executing commands because the DHALT hit
was set. This bit is cleared when DMAC is enabled. A
DMAC interrupt will be generated if interrupts are
enabled.

When this bit is set, aDMAC access to an IndustryPack
timed out. This bit is cleared when DMA is enabled. A
DMAC interrupt will be generated if interrupts are
enabled.

When thisbit isset, DMAC received an error on thelocal
bus while it was reading commands from the command
packet. Additional informationis provided in bit 6
(DLBE). Thishbit is cleared when DMAC is enabled.

When this bit is set, DMAC received a TEA. (TEA is
transfer error acknowledge signal on the MC68060 |ocal
bus. It indicates that a time-out occurred.) Thisbit is
cleared when DMAC isenabled. A DMAC interrupt will
be generated if interrupts are enabled.

When this bit is set, the INTE bit in the DMA Control
Register 2 was detected. Thishit iscleared when DMA is
enabled or the interrupt status bit is cleared in the DMA
interrupt control register or the DHALT bit was detected
in the DMA Control Register 1. A DMAC interrupt will
be generated if interrupts are enabled.
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IPEND

When this bit is set, the DMA process was terminated if
the DMAEND signal was asserted by the Industry Pack
and the DMAEI bit isset inthe DMA Control Register
2.Thishit is cleared when DMA isenabled. A DMAC
interrupt will be generated if interrupts are enabled

DMA Interrupt Control Register

The registers which control IP_c and IP_d are not used on the 200/300-
SeriesMVME172.

ADR/SIZ $FFFBCO021, $39, $51, $69 (8 bits each)

BIT 5 4 3 2 1 0
NAME DINT DIEN | DICLR | DIL2 DIL1 DILO
OPER R R R/IW C R/W R/W R/W
RESET OR OR 1R OR OR OR OR OR

DIL2-DILO  Thesethree bits select the interrupt level for DMA. Level
0 does not generate an interrupt.

DICLR Writing alogic 1 to this bit clearsthe DINT status bit.

DIEN When DIEN is set, the interrupt is enabled. When DIEN
is cleared, the interrupt is disabled.

DINT When this bit is high, an interrupt will be generated for a

DMAC if the DIEN bit is set to aone. The interrupt is at
the level programmed in DL2-DLO. The DINT bit is set
when one of the following bits are set in the Status
Register: DLBE, IPEND, CHANI, IPTO, and DONE.

DMA Enable Register

The registers which control IP_c and IP_d are not used on the 200/300-
SeriesMVMEL72.

ADR/SIZ $FFFBC022, $3A, $52, $6A (8 bits each)
BIT 5 4 3 2 1 0
NAME 0 0 0 0 0 0 DEN
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ADR/SIZ $FFFBC022, $3A, $52, $6A (8 bits each)
OPER R R R R R R R S
RESET OR OR OR OR OR OR OR OR
DEN Setting the DEN bit to a one will enable the DMA

function. Software should not write to the DMA control
registersbetween thetimethe DEN bit isset andtheDMA
process is completed. In general, thisistrue on a per
channel basisbut there are i nter-rel ati onshi ps between the
DMA channels/board architecture which require the

initialization of certain bits for each pair of DMA

channels beforethe DEN bitscan be set. That is, if DMA
channelsaand b are going to be used concurrently, DMA
Control Register 1 should be initialized for both channels
before ether channel isenabled. Thisisaso truefor DMA
channelsc and d. Refer to the section onthe DMA Enable

Function.
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DMA Control Register 1

The registers which control IP_c and IP_d are not used on the 200/300-

SeriesMVMEL72.
ADR/SIZ $FFFBCO024, $3C, $54, $6C (8 bits each)
BIT 7 5 4 3 2 1 0
NAME DHALT DTBL | ADMA | WIDTHL | WIDTHO | A CH1 | XXX
or
C CH1
OPER R/W R/W R/W R/W R/W R/W R/W R/W
RESET OR OR OR OR OR OR OR OR
XXX This bit must remain cleared. If it is set to aone, the P2
chip ASIC will not function correctly.
A _CH1, When A_CH1 is set to azero, DMA request O from
C_CH1 Industry Pack b is associated with DMACD register set.
Whenitissettoaone, DMA request 1 from Industry Pack
aisassociated with DMACb register set. WhenC_CH1is
set to azero, DMA request O from Industry Pack d is
associated with DMACd register set. Wheniitissetto a
one, DMA request 1 from Industry Pack c is associated
with DMAC register set. Note that DMACaregister set
is always associated with DMA request O from Industry
Pack aand DMACc register set is always associated with
DMA request 0 from Industry Pack c. Therefore these bit
positions are not defined for these two register sets. Refer
to the section on the Enable DMA Function for
information and restrictions on the operation of A_CH1
and C_CHL1.
WIDTH1- WIDTH bits specify the width of the IndustryPack
WIDTHO interface at position aor positiona_b. Thefollowingtable

definesthe bit encoding. Notethat these width control bits
are independent of the width control bits in the General
Control Registers. Also note that unlike the width control
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ADMA

DTBL

DHALT

bitsin the General Control Registers, these width control
bits define the width of both the memory and 1/0
interface.

WIDTH1 | WIDTHO Assumed Data Bus Width
0 0 32 hits
0 1 8 hits
1 0 16 bits
1 1 Reserved

Setting ADMA to aone will enable the address mode
DMA operation. Setting it to a zero will enable the
standard mode of DMA operation. Refer to the section on
the DMA Enable Function for information and
restrictions on the operation of the ADMA control bit.

DMAC operatesin the direct mode when this bit is low,
and it operates in the command chaining mode when this
bit is high.

When thisbitishigh, DMA haltsat the end of acommand
when DMA is operating in the command chaining mode.
Whenthisbitislow, DMA executesthe next command in
the list. Software must be careful not to change the state
of bits 0 through 6 of this control register when the
DHALT bit is set.
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DMA Control Register 2

Thisregister isloaded by the processor or by DMA when it loads the
command word from the command packet. Because this register isloaded
from the command packet in the command chaining mode, the
descriptions here will also apply to the control word in the command

packet

The registers which control IP_c and IP_d are not used on the 200/300-

SeriesMVMEL72.

ADR/SIZ $FFFBCO025, $3D, $55, $6D (8 bits each)
BIT 7 6 5 4 3 2 1
NAME | INTE 0 DMAEI | DMAEO | ENTO | TOIP 0
OPER R R/W R/W R/W R/W R/W R/W R/W
RESET OR OR OR OR OR OR OR OR

TOIP This bit defines the direction in which DMAC transfers
data. When this bit is high, datais transferred to the
IndustryPack. When it islow, dataistransferred from the
IndustryPack.

ENTO ENTO set to a one will enable the watchdog time-out
function for DMA cycles on the IP bus. The time-out
period isfixed at approximately 1 msec. If atime-out does
occur, the IP bus cycleis terminated and the IPTO bit is
setinthe DMA Status Register. Note that the
IndustryPack interface in the 1P2 chip ASIC will wait
indefinitely if the ENTO bit is cleared and aDMA cycle
on the IP busis not acknowledged. The IP2 chip ASIC
must be reset to clear this condition. It is recommended
that ENTO be set to aone.

DMAEO When DMAEOQO isset, DMA drivesDMAEND and asserts

it during the DMA P cycle in which the byte count
expires. When DMAEO is cleared, DMA’'s DMAEND
driver is disabled.
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DMAEI

INTE

When DMAEI is set, DMA terminates if the assertion of
DMAEND isdetected and the SDMA function is enabled
That is, the ADMA control bit in the DMA Control
Register 1 must be set to a zero. If the assertion of
DMAEND isnot detected, DMA will terminate according
to the byte count value and the command chaining mode.

Thisbit is used only in the command chaining mode and

it is only modified when DMA loads its control register

from the control word in the command packet. When this

bit in the command packetsis set, an interrupt is sent to
thelocal bus interrupter when the command in the packet

has been executed. The local bus is interrupted if DMA’s
interrupt is enabled.

DMA Local Bus Address Counter

In the direct mode, this counter is programmed with the starting address of
the data in local bus memory.

The registers which control IP_c and IP_d are not used on the 200/300-
Series MVME172.

ADR/SIZ $FFFBC028, $40, $58, $70 (32 bits each)
BIT 31 0
NAME DMA Loca bus Address Counter
OPER R/W
RESET OR
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DMA IndustryPack Address Counter

In the direct mode, this counter is programmed with the starting address of
the data buffer in IndustryPack memory. The value programed in the
IndustryPack address counter is the address that would be used when
referencing the IndustryPack memory space from the local bus. Refer to
the addressing mapping from the local bus to the IndustryPack bus for
different IndustryPack memory widths, described later in this chapter.

The registers which control IP_c and IP_d are not used on the 200/300-
SeriesMVME172.

Note For sSDMA operations, the IndustryPack Counter must be
cleared before the DMAC is enabled.

ADR/SIZ $FFFBCO02C, $44, $5C, $74 (32 bits each)

BIT 31...23 22 0
NAME 0 DMA Industry Pack Address Counter
OPER R/W
RESET OR

DMA Byte Counter

In the direct mode, this counter is programmed with the number of bytes
of datato be transferred.

For sDMA operations, if the port width is 16 bits, then the byte count must
beinitialized to an even value; if the width is 32 bits, then the byte count
must beinitialized to a multiple of four bytes.

If the port width is 8 bits, the byte count value does not have restrictions.
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The registers which control IP_c and IP_d are not used on the 200/300-

SeriesMVMEL72.
ADR/SIZ $FFFBCO030, $48, $60, $78 (32 bits each)
BIT 31..24 23 0
NAME 0 DMA_aByte Counter
OPER R/W
RESET OR

DMA Table Address Counter

In the command chaining mode, this counter should be loaded by the
processor with the starting address of the list of commands. Note that the
command packetsin local bus memory must always be 16-byte aligned.
That is, the starting address of any command packet must have the |east
significant nibble of the address set to azero. If the Table Address Counter
isinitialized with avaluewherethefour least significant bitsare not azero,
the logic will interpret it as a halt condition and the command chaining
process will not start. Therefore the entry in the last command packet
which isloaded into the Table Address Counter should have one or more
of these address bits set to a one to halt the command chaining process.

The registers which control IP_c and IP_d are not used on the 200/300-

SeriesMVMEL72.
ADR/SIZ $FFFBCO034, $4C, $64, $7C (32 bits each)
BIT 31 0
NAME DMA Table Address Counter
OPER R/W
RESET OR
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Programming the Programmable Clock

Programmable clock registers are defined in the following paragraphs.

The registers which control IP_c and IP_d are not used on the 200/300-
SeriesMVME172.

programmable Clock Interrupt Control Register

ADR/SIZ $FFFBCO080 (8 bits)

BIT 6 5 4 3 2 1 0
NAME IRE INT IEN ICLR IL2 IL1 ILO
OPER R R/W R R/W C R/W R/W R/W
RESET OR OR OR OR OR OR OR OR

IL2-0 These three bits select the interrupt level for the
programmable clock interrupt. Level 0 does not generate
an interrupt.

ICLR Writing alogic 1 to thisbit clearsthe INT status bit. This
bit always reads as 0.

IEN When IEN is set, the programmable clock interrupt is
enabled. When IEN iscleared, the interrupt is disabled.

INT When this bit is high, an interrupt is being generated for
the programmable clock at the level programmed in [L2-
ILO.

IRE Thisbit controls which action of the programmable clock

output causes interrupts.

Programmable Clock Action
IRE That Causes Interrupts
0 Rising Edge
1 Falling Edge
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Programmable Clock General Control Register

ADR/SIZ

$FFFBCO81 (8 bits)

BIT

4 3 2 1 0

NAME

PLTY

PLS

EN CLR pS2 PS1 PSO

OPER

RIW

R/W R/W R/W R/W R/W

RESET

OR

OR

OR OR OR OR OR OR

PS2-0

CLR

EN

Thesethree bits sdl ect the frequency of the pre-scalelogic
output The M C68060 busclock (BCK) isused astheinput
to the pre-scale logic. BCK is ether 25 MHz or 32 MHz.
BCK frequency can be determined by examining the
Version Register in the MC2 chip ASIC.

Pre-scaler Output Frequen
PS2-PSO P equency

PLS=0

PLS=1

BCK/2

No Output

BCK/4

BCK/2

BCK/8

BCK/4

BCK/16

BCK/8

BCK/32

BCK/16

BCK/64

BCK/32

BCK/128

BCK/64

N ool bW N[O

BCK/256

BCK/128

Setting this bit forces the programmable clock’s internal
registers (except for the interrupt and general control
registers) to zero. These registers include the pre-scaler
and timer counters. Note that these registers will remain
cleared until the CLR bit is set to a zero.

When the EN bit is set, the programmable clock is
enabled. When it is cleared, the programmable clock is
suspended. EN performs its function by
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enabling/disabling the pre-scaler’s counter. Note that
clearing EN does not clear any of the programmable
clock’s registers.

PLS When PLS is set, the programmable clock output is
asserted for one BCK period. When PLS is cleared, the
programmable clock output toggles creating a square
wave. 4

PLTY PLTY controls the polarity of the programmable clock

output. When PLTY is cleared, the negated (and cleared)
state of the output is a logic 0, and the asserted state is a
logic 1. When PLTY is set, the opposite is true.

Programmable Clock Timer Register

ADR/SIZ $FFFBCO082 (16 bits)
BIT 15 0
NAME Programmable Clock Timer Register
OPER R/W
RESET OR

When enabled, the programmable clock timer counter increments until it
matches the value contained in this register, at which time it rolls over and
resumes counting. The effect is that the frequency of the programmable
clock output is the frequency of tharé-scaler output)/(the-value-in-this-
register + 1). For example, if the PLS bit is cleared, PLS2-0 are %000, and
the timer register contains $0001, then the programmable clock output
frequency is BCK/4 = 8 MHz if BCK = 32 MHz. For the pulsed output, the
formula for the period of the frequency of the recurring pulse ipr&((

scaler output)/ (the-value-in-this-register + 1)). For example, if the PLS

bit is set, PLS2-0 are %001, and the timer register contains $0001, then the
programmable clock frequency of the pulsed output is BCK/4 = 8 MHz if
BCK =32 MHz.
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Local Bus to IndustryPack Addressing

The following sections provide examples that illustrate local bus versus
IndustryPack addressing for different IndustryPack spaces and
programmed port widths. Throughout the examplesLBA referstothelocal
bus address defined by LA<23-0>, and IPA refers to the IndustryPack
address. IPA<22-7> isthevaueon signal pins|PAD<15-0>/IPBD<15-0>
during the select state (these only apply to memory accesses); IPA<6-1>is
the value on signal pins IPA<6-1>; and IPA<0> isthe value inferred by
IPBS1*, where IPA<0> isOif IPBS1* isasserted and 1 if IPBS1* is
negated.

8-Bit Memory Space

Thisexampleisfor IP_a, where the IP_amemory space is programmed
with a base address of $00000000, a size of 4MB, and a port width of 8
bits. The relationship of the IndustryPack address to the local bus address
is: IPA=(LBA*2)+1.

LBA IPA Comments
$00000000 $000001
$00000001 $000003
$00000002 $000005
$00000003 $000007
| | |
| |
| | |
| |
| | |
| |
$003FFFFC $7FFFF9
$003FFFFD $7FFFFB
$003FFFFE $7FFFFD
$O03FFFFF $7FFFFF
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16-Bit Memory Space

Thisexampleisfor IP_a, where the IP_amemory space is programmed
with a base address of $00000000, a size of 8MB, and a port width of 16
bits. The relationship of the IndustryPack address to the local bus address

is: IPA=LBA.
LBA IPA Comments

$00000000 $000000

$00000001 $000001

$00000002 $000002

$00000003 $000003
I I I
I I
I I I
I I
I I I
I I

$007FFFFC $7FFFFC

$007FFFFD $7FFFFD

$007FFFFE $7FFFFE

$O07FFFFF $7FFFFF

http://www.mcg.mot.com/literature

4-47



IP2 Chip

32-Bit Memory Space

Thisexampleisfor IP_ab, wherethe |P_ab memory space is programmed
with a base address of $00000000, a size of 16M B, and a port width of 32
bits. The relationship of the IndustryPack addressto the loca bus address
is: IPA<22-1> = L BA<23-2>, and |PA<0> = LBA<0>.

LBA I PA Comments
$00000000 $000000 IP_borab
$00000001 $000001 IP_b
$00000002 $000000 IP_a
$00000003 $000001 IP_a
$00000004 $000002 IP_borab
$00000005 $000003 IP_b
$00000006 $000002 IP_a
$00000007 $000003 IP_a
$00000008 $000004 IP_borab

I I I

I I

I I I

I I

I I I

I I
$OOFFFFFB $7FFFFD IP_a
$OOFFFFFC $7FFFFE IP_borab
$OOFFFFFD $7FFFFF IP_ b
$00FFFFFE $7FFFFE IP_a
$OOFFFFFF $7FFFFF IP_a
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IP_a l/O Space

Thisexampleisfor IP_al/O space. Therelationship of the IndustryPack
address to the local bus addressis: IPA<6-0> = LBA<6-0>. Note that
IPA<22-7> do not pertain to I/O space.

LBA | PA<6-0> Comments
$FFF58000 %0000000
$FFF58001 90000001
$FFF58002 %0000010
$FFF58003 %0000011
I I I
I I
I I I
I I
I I I
I I
$FFF5807C %1111100
$FFF5807D %1111101
$FFF5807E %1111110
$FFF5807F %1111111
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IP_ab I/O Space

This example is for 32-bit, IP_ab /O space. The relationship of the
IndustryPack addressto the local bus addressis: IPA<6-1> = LBA<7-2>
and |PA<0> = LBA<0>. Note that IPA<22-7> do not pertain to 1/0O space.

LBA | PA<6-0> Comments
$FFF58400 %000000 IP_borab
$FFF58401 2000001 IP b
$FFF58402 2000000 IP_a
$FFF58403 %000001 IP_a
$FFF58404 %000010 IP_borab
$FFF58405 9000011 IPb

| | |

| |

| | |

| |

| | |

| |
$FFF584FC %111110 IP_borab
$FFF584FD %111111 IP_b
$FFF584FE %111110 IP_a
$FFF584FF %111111 IP_a
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IP_a ID Space

Thisexampleisfor IP_alD space. The relationship of the IndustryPack

address to the local bus address is; IPA<5-0> = LBA<5-0>. Note that

IPA<22-6> do not pertain to ID space.

LBA | PA<5-0> Comments
$FFF58080 9000000
$FFF58081 9000001
$FFF58082 %000010
$FFF58083 %000011
I I I
I I
I I I
I I
I I I
I I
$FFF580BC %111100
$FFF580BD %111101
$FFF580BE 9111110
$FFF580BF 9111111
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IP to Local Bus Data Routing

This section shows data routing from an I P to the local bus.

Memory Space Accesses

The following table shows the data routing when accessing |P memory
space.

IPWIDTH refersto the memory space width that has been programmed
into the general control register for the IndustryPack being accessed.

LBSIZE refersto local bustransfer size.
LBA refersto local bus address signals 1 and 0.
LD refersto the loca data bus.

I PA refersto IndustryPack address signals 2,1,0. The I P2 chip implements
dynamic bus sizing for memory space accesses whose local bus sizeis
greater than the port width of the IndustryPack that is being accessed.
Because of this, the IP2 chip performs 1, 2 or 4 IP memory space cycles
for each local bus cycle. The IPA column inthetablelists 1, 2, or 4
addresses to indicate the address for each |P cycle that is performed.

IPXD refersto the IP_adata bus (IPAD) when accessing IP_aor IP_c. It
refers to the IP_b data bus (IPBD) when accessing |P_b or IP_d.
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IPWIDTH | LBSIZE BA | IPA | LD<31-24> | LD<23-16> | LD<15-8> LD<7-0>
0 1 | IPXD<7-0>
1 3 IPXD<7-0>
BYTE
2 5 IPXD<7-0>
8 Bits 3 7 IPXD<7-0>
0 1,3 |IPXD<7-0> |IPXD<7-0>
WORD
2 57 IPXD<7-0> | IPXD<7-0>
LWORD 0 1,3, | IPXD<7-0> |IPXD<7-0> |IPXD<7-0> |IPXD<7-0>
57
0 0 |IPXD<15-8>
1 1 IPXD<7-0>
BYTE
2 2 IPXD<15-8>
16 Bits 3 3 IPXD<7-0>
0 0 |IPXD<15-8> |IPXD<7-0>
WORD
2 2 IPXD<15-8> | IPXD<7-0>
LWORD 0 0,2 |IPXD<15-8> | IPXD<7-0> |IPXD<15-8> |IPXD<7-0>
0 0 |IPBD<15-8>
1 1 IPBD<7-0>
BYTE
2 0 IPAD<15-8>
32 Bits 3 1 IPAD<7-0>
0 0 |IPBD<15-8> | IPBD<7-0>
WORD
2 0 IPAD<15-8> | IPAD<7-0>
LWORD 0 0 |IPBD<15-8> | IPBD<7-0> |IPAD<15-8> | IPAD<7-0>
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I/O and ID Space Accesses

The following table shows the data routing when accessing IP 1/O or ID
space.

SPACE refersto the IndustryPack space being accessed.
LBSIZE refersto local bustransfer size.

LBA refersto local bus address signals 1,0.

IPA refersto IndustryPack address signals 2,1,0.

LD refersto the local data bus.

IPXD refersto the IP_adata bus (IPAD) when accessing IP_aor IP_c. It
refersto the IP_b data bus (IPBD) when accessing IP_b or IP_d.

SPACE LBSIZE | LBA | IPA | LD<31-24> | LD<2316> L D<15-8> LD<7-0>
0 0 |IPXD<15-8>
1 1 IPXD<7-0>
BYTE
2 2 | IPxD<15-8>
IP_ab,cor_d
> ab,cor_ IPXD<7-0>
(/OoriID) 3 3
0 0 |IPXD<15-8> |IPXD<7-0>
WORD
2 2 IPXD<15-8> | IPXD<7-0>
LWORD 0 0 |IPXD<15-8> |IPXD<7-0>
0 0 |1PBD<15-8>
1 1 IPBD<7-0>
BYTE
2 0 IPAD<15-8>
IP_abor cd
Ao or IPAD<7-0>
(1/0 Only) 3 1
0 0 |IPBD<158> |IPBD<7-0>
WORD
2 0 IPAD<15-8> | IPAD<7-0>
LWORD 0 0 |IPBD<158> |IPBD<7-0> IPAD<15-8> | IPAD<7-0>
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Introduction

This chapter describes the ECC DRAM Controller ASIC (MCECC) used
on the memory mezzanine boards with ECC protection. The MCECC is
designed for the 200/300-Series MVMEL72 boards and is used in a set of
two, to provide the interface to a 144-bit wide DRAM memory system.
Note that the 400/500-Series MVME172 does not contain this chip.

Features

o Allows 2-1-1-1 memory accesses (sustained) for burst writes

0 Allows4-1-1-1 memory accesses (sustained) for burst reads (5-1-1-
1 with BERR on or when FSTRD is cleared)

0 Supports byte, two-byte, four-byte, and cache line read or write
transfers

0 Programmable base address for DRAM

0 Built-in refresh timer and refresh controller

o ECC

Single Bit Error Detect and Correct
Software enabled Interrupt on Single Bit Error

Address and Syndrome Register For Single Bit Error Logging
Support

Double Bit Error Detect

Software programmable Bus Error and/or Interrupt on Double
Bit Error

0 Programmable period automatic scrub operation




MCECC

Functional Description

The following sections provide an overview of the functions provided by
the MCECC. A detailed programming maodel for the M CECC control and
status registersis provided in the Programming Model section.

General Description

The MCECC is designed to be used as a set of two chips. A pair of
MCECCsworkswith x4 DRAM memory chipsto form amemory system
for the MVMEL72 boards. A pair of MCECCs that is connected to
implement amemory control function isreferred to asan "MCECC pair".
The MCECC pair provides all the functions required to implement a
memory system. These include programmable map decoding, memory
control, refresh, and a scrubber. The scrubber, when it is enabled,
periodically scansmemory looking for errors. If the scrubber findsasingle
bit error in the memory array, it correctsit. This prevents soft single bit
errors from becoming double bit errors.

Performance

The MCECC pair is specifically designed to provide maximum
performance for cache line (burst) cyclesto and from the MC68060 bus.
Thisisdone by providing afour-way interleave between the 32-bit
MC68060 data bus and the 128 bit (144 with check bits) DRAM. This
permits burst accesses to be pipelined, giving high performance from
standard speed, static column, DRAMSs. For example, burst reads can be
sustained at speeds of 7 clocks per line of four four-bytes (8 clocks per line
with BERR enabled or FSTRD cleared). If the local M C68060 bus clock
frequency is 25MHz, this gives an average access time of 70ns (80nswith
BERR or no FSTRD) per four-byte. Burst writes can be sustained at 5
clocks per ling, for an average of 50 ns at 33 MHz.

Random (non-burst) reads and writes are pipelined to the extent possible.
Random reads take four clocks (five clocks with BERR on or FSTRD
cleared).
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Random, non-burst writes are the slowest kind of access because they
require that the MCECC pair perform a read-modify-write cycle to the
DRAM in order to complete. The MCECC pair responds to the local bus
in two clocks during random writes, but then it takes another eight clocks
for the DRAM read-modify-write cycle to complete, thereby making the
effective cycletime 10 clocks if the following access by the local bus
master isto DRAM. This boils down to two clocks for one random write,
and 10 clocks for sustained random writes.

The performance specifications for the MCECC are shown in Table 5-1.

Table 5-1. MCECC Specifications

Descriptions Specifications

Reads, BERR off, FSTRD =1 4 clock cycles for random reads
4-1-1-1 clock cycles for burst reads (sustained)

Reads, FSTRD =0 5 clock cycles for random reads
5-1-1-1 clock cycles for burst reads (sustai ned)
Reads, BERR on 5 clock cycles for random reads

5-1-1-1 clock cycles for burst reads (sustai ned)

Writes 2 to 10 clock cycles for random non-burst writes
2-1-1-1 clock cyclesfor burst writes (sustained)

Cache Coherency

The MCECC pair supportsthe MC68060 caching scheme on the local bus
by always providing 32 bits of valid data during DRAM read cycles
regardless of the number of bytes requested by the local bus master for the
cycle. It also supports cache coherency by monitoring the snoop control
signal lines on the local bus and behaving appropriately based on their
value.

When the snoop control signal lines (SC1, SCO) indicate that snooping is
inhibited, the MCECC pair ignores the memory inhibit (MI*) signal line.
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ECC

Cycle Types

When (SC1, SCO) do not indicate that snooping is inhibited, the MCECC
pair responds differently to DRAM accesses, based on whether the cycle
isaread or awrite, and on the snoop wait (SWAIT) control bit.

For aread with SWAIT = 0, the MCECC pair immediately starts aread
cycle to the DRAM and latches the data from the DRAMS. It waits,
however, for M1* to be negated before it enables the data (that has been
latched) onto the local bus and asserts TA* or TEA*. If TA* or TEA* is
asserted by another local bus slave before M1* is negated, then the
MCECC pair assumes that the cycle is over and that the DRAM is not to
participate in that cycle.

For aread with SWAIT = 1, the MCECC pair behaves the same as with
SWAIT =0 except that it does not start the DRAM read cycle until it sees
theMI* signal negated. Note that this meansthat if another local bus slave
asserts TA* or TEA* before MI* is negated, then the MCECC pair never
starts the DRAM read cycle.

For awrite cycle, the MCECC pair always waits for M1* to be negated
before it begins awrite cycle to the DRAM. If another local bus dave
asserts TA* or TEA* before MI* is negated, then the MCECC pair never
starts the DRAM write cycle.

The MCECC pair performs single hit error correction and double bit error
detection (SECDED). The 32 hit wide local databusisdivided into lower
(D00-D15) and upper (D16-D31) halves. Each half is routed through an
MCECC, which multiplexes it with half of the 128 bit wide DRAM. This
alows each MCECC to connect to 64 bits of the DRAM. Each MCECC
additionally connectsto 8 bits of check bit DRAM. Thisactually makesthe
DRAM array 144 bits wide (128 bits of normal dataand 16 bits of check
data).

To support ECC, the MCECC pair always deals with DRAM using full
width (144 bits, 72 bits for each MCECC) accesses. When the local bus
master requests any size read of DRAM, the MCECC pair reads 144 hits.
When the local bus master requests aline write to DRAM, the MCECC
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pair writes al 144 bits. When the local bus master requests a byte, word
(two-byte), or longword writeto DRAM, the MCECC pair performsa 144-
bit wide read cycleto DRAM, merges the appropriate local buswrite data
in, and writes 144 bitsto DRAM.

Error Reporting

The MCECCs generate the ECC check bits for write cycles. They also
check read datafrom the DRAM and correct it if it contains asingle bit
error. If anon-correctable error occurswithin either of the MCECC 72 bits
of read data, the affected MCECC indicates it by asserting its non-
correctable error (NCE*) pin.

The following paragraphs indicate the actions taken by the MCECC pair
for different error situations.

Single Bit Error (Cycle Type = Burst Read or Non-Burst Read)
Correct the Data that is driven to the local MC68060 bus.

Do not correct the Datain DRAM. Note that the DRAM is not corrected
until the next scrub of that address, which happens only if scrubbing is
enabled.

Terminate the cycle normally. (Assert TA to the local bus.)
Log the error if one has not already been logged.
Notify the local MPU viainterrupt if so enabled.

Double Bit Error (Cycle Type = Burst Read or Non-Burst Read)
Cannot correct the data that is driven to the local MC68060 bus.

Leave the error in DRAM. (Note that it is not corrected in DRAM during
the next scrub of that address.)

Terminate the cycle with Bus Error (assert TEA to the local bus) if so
enabled.

Log the error if one has not aready been logged.
Notify the local MPU viainterrupt if so enabled.
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Triple (or Greater) Bit Error (Cycle Type = Burst Read or Non-Burst Read)

Some of these errors are detected correctly and are treated the same asa
double bit error. Therest could show up as"no error" or "single bit error”,
both of which are incorrect.

Cycle Type = Burst Write

Because al of the bitsarewritten during aburst write, no checking isdone.

Single Bit Error (Cycle Type = Non-Burst Write)

Correct the dataread from the DRAM, mergewith thewrite data, and write
the correct, merged datato the DRAM.

Terminate the cycle normally. (Assert TA to thelocal bus.)
Log the error if one has not already been logged.
Notify the local MPU viainterrupt if so enabled.

Double Bit Error (Cycle Type = Non-Burst Write)

Do not perform the write portion of the cycle. This causes the location to
continue to indicate non-correctabl e error when accessed.

Terminate the cycle normally. (Assert TA to the local bus.)
Log the error if one has not already been logged.
Notify the local MPU viainterrupt if so enabled.

Triple (or Greater) Bit Error (Cycle Type = Non-Burst Write)

Some of these errors are detected correctly and are treated the same as a
double bit error. Therest could show up as"no error" or "single bit error”,
both of which are incorrect.

Single Bit Error (Cycle Type = Scrub)
Write corrected datato the DRAM.

Log the error if one has not already been logged.
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Notify the local MPU viainterrupt if so enabled.

Double Bit Error (Cycle Type = Scrub)

Do not perform the write portion of the cycle. This causes the location to
continue to indicate non-correctabl e error when accessed.

Log the error if one has not already been logged.
Notify the local MPU viainterrupt if so enabled.

Triple (or Greater) Bit Error (Cycle Type = Scrub)

Some of these errors are detected correctly and are treated the same as a
double bit error. Therest could show up as"no error” or "single bit error”,
both of which are incorrect.

Error Logging

Scrub

ECC error logging is facilitated by the MCECC because of itsinternal
latches. When an error (single or double bit) occurs in the DRAMsto
which an MCECC is connected, it freezes the address of the error and the
syndrome bits associated with the datathat isin error. Each MCECC
performs this logging function independently of the other. Once an
MCECC haslogged an error, it does not log any new errorsthat occur until
the ERRLOG control/status bit has been cleared by software.

The MCECC pair contains programmable registers and circuitry that
provide the scrubbing function. Programmabl e registers determine how
often theentire DRAM is scrubbed. During ascrub, the scrubber holdsthe
memory for a programmable amount of time, then releasesit for the local
bus, or refresher if one of them is requesting local bus mastership. The
scrubber then refrains from using the DRAM again for a programmable
amount of time. Each scrub cycle is made up of afull 144-bit read of
DRAM, acorrection of any single bit errors, and awrite of the full 144
corrected bits back to the same location. If asingle or double bit error
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Refresh

Arbitration

occurs, the local bus master is notified if such interrupts are enabled in the
control register. A software bit is available to disable the read portion of
the scrub cycle.

The MCECC pair provides refresh control for the DRAM. It performs a
single CAS-before-RAS refresh cycle to the two DRAM blocks
approximately once every 15.6 pus. To prevent undue noise generation, the
MCECC pair does not refresh both blocks at once, but staggers the
refreshes by one clock cycle.

The MCECC pair has 3 different entitiesthat can request use of the DRAM
cycle controller: (1) the local bus master, (2) the refresher, and (3) the
scrubber.

The MCECC pair arbiter accepts requests and provides grants to the
reguesting entities as follows:

Priority is (highest to lowest) refresher, local bus, and scrubber.

When no requests are pending, the arbiter defaults to providing alocal bus
grant for fast response to local bus cycles.

Although the arbiter operates on apriority basis, it also performs a pseudo
round robin algorithm in order to prevent starving any of the requesting
entities.

Chip Defaults

Some jumper option kinds of parameters need to be configured in the
MCECC pair. These optionsinclude DRAM size, DRAM speed, Control
and Status Register Selection, etc. Rather than use pins (which are
extremely scarce) for each of the options, the MCECC pair is designed to
have an external PAL or other equivalent logic provide thisinformation at
reset time, using one pin asaserial input. The information provided to this
input pin at power-up-reset or local busreset, iscalled the "reset serial bit
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stream". The reset serial bit stream initializes the MCECC pair by setting
or resetting the bits that appear in the Defaults 1 and Defaults 2 Registers.
Software can override thisinitial setting by writing to the Defaults
Registers. It isnot recommended that non-test software alter the bitsin the
Defaults Registers.

Programming Model

This section defines the programming maodel for the control and status
registers (CSRs) inthe MCECC pair. The base address of the CSRsishard
coded to the address $FFF43000 for the MCECC pair on the first
mezzanine board and $FFF43100 for the MCECC pair on the second
mezzanine board. The CSRs for the two MCECCs appear at the same
address, (one on D16-D31, the other on D0O0-D15). Hardware
automatically duplicates the values that are written to the CSRs in the
upper MCECC (the one that connects to D16-D31) to the lower MCECC
(the one that connectsto D0O-D15). Hence Software only needsto write to
the control registers in the upper MCECC. This duplicating function can
be disabled by software for test purposes.

Some effort has gone into making the register map for the first eight
registers, of the MCECC pair, look as close as possible to that for the eight
registers contained in the M EM C040, the parity memory controller used in
the MVMEL167 and MV ME187. Where there are differences, they are
noted. The remaining 18 registers contain functions unique to the MCECC
pair.

The possible operations for each bit in the CSR are as follows:

R Thisbitisaread only status bit.

R/W This bit is readable and writable.

R/C This status bit is cleared by writing aoneto it.

C Writing a zero to this bit clears this bit or another bit.
This bit reads zero.

S Writing aone to this bit sets this bit or another bit.
This bit reads zero.

http://www.mcg.mot.com/literature 59



MCECC

The possible states of the bits after local, software, and power-up reset are
as defined below.

P The hit is affected by power-up reset.

L The bit is affected by local reset.

S The hit is affected by software reset.
(Writing $0F to the Chip ID Register)

X The bit is not affected by reset.

Y The effect of reset on this bit isvariable.

A summary of thefirst eight CSR registers (the ones that correspond to
those found in the MEM C040) is shown in Table 5-2, following. Note that
even though there aretwo setsof theseregisters, onefor thelower MCECC
and one for the upper MCECC, software should only perform read and
write cycles to the control and status registersin the upper MCECC.
Hardware takes care of duplicating the information to the lower MCECC.
The following descriptions show the upper MCECC bit positions. Upper
MCECC bit positions 31-24 correspond to lower MCECC bit positions 15-
8. The base address of the CSRsis hard coded to the address $FFF43000
for the MCECC pair on the first mezzanine board and $FFF43100 for the
MCECC pair on the second mezzanine board.

Table 5-2. MCECC Internal Register Memory Map, Part 1
MCECC Base Address = $FFF43000 (1st); $FFF43100 (2nd)

Register Register Bit Names

Offset | Name D31 D30 D29 D28 D27 D26 D25 D24

$00 CHIPID CID7 CID6 CID5 CiD4 |CID3 CID2 CID1 CIDO

$04 CHIP REV7 |REV6 |REV5 |REV47 |[REV3 |REV2 |REV1 |REVO
REVISION

$08 MEMORY 0 0 FSTRD |1 0 MSIZ2 |MSIZ1 | MSIZ0
CONFIG

$0C DUMMY 0 0 0 0 0 0 0 0 0
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Table 5-2. MCECC Internal Register Memory Map, Part 1
MCECC Base Address = $FFF43000 (1st); $FFF43100 (2nd)

$10 DUMMY 1 0 0 0 0 0 0 0 0

$14 BASE BAD31 | BAD30 |BAD29 |BAD28 |BAD27 |BAD26 | BAD25 |BAD24
ADDRESS

$18 DRAM BAD23 |BAD22 |BAD21 |BAD20 |BAD19 |BAD18 |BAD17 |BAD16
CONTROL

$1C BCLK BCK7 |BCK6 |BCK5 |BCK47 |BCK3 |BCK2 |BCK1 |BCKO
FREQUENCY

A summary of the remaining CSR registersis shownin Table 5-3,

following. Aswith the first eight CSR registers, the summary shows the
registers for the upper MCECC. The registers for the lower MCECC
appear on D8-D15. Aswith the first eight CSR registers, software should
read and write to only the upper MCECC CSRs. The exception to thisis
the error logger, error address, and error syndrome registers. These
registers contain information specific to each MCECC and the DRAMs

which it controls, and as such should be treated separately. The base
address of the CSRs s hard coded to the address $FFF43000 for the
MCECC pair on the first mezzanine board and $FFF43100 for the

MCECC pair on the second mezzanine board.
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Table 5-3. MCECC Internal Register Memory Map, Part 2
MCECC Base Address = $FFF43000 (1st); $FFF43100 (2nd)

Register | Register Register Bit Names
Offset Name
D31 D30 D29 | D28 D27 D26 D25 | D24

$20 DATA 0 0 DERC |ZFILL |[RWCKB |0 0 0
CONTROL

$24 SCRUB RACODE |RADATA [HITDIS |SCRB |SCRBEN |0 SBEIEN |IDIS
CONTROL

$28 SCRUB SBPD15 [SBPD14 |[SBPD13 |SBPD1 |SBPD1l  [SBPD10 |[SBPD9 [SBPD8
PERIOD 2

$2C SCRUB SBPD7 SBPD6 SBPD5 |SBPD4 |SBPD3 SBPD2 [SBPD1 |[SBPDO7
PERIOD

$30 CHIP CPS7 CPS6 CPS5 CPs4  |CPS3 CPS2 CPS1 CPSO
PRESCALE

$34 SCRUB SRDIS 0 STON2 |[STON1 |STONO STOFF2 |STOFF1 [SRDIS
TIME
ON/OFF

$38 SCRUB 0 0 SPS21  |SPS20 |SPS19 SPS18 |SPS17 |SPS16
PRESCALE

$3C SCRUB SPS15 SPS14 SPS13  [SPS12 |SPS11 SPS10  |SPS9 SPS85
PRESCALE

$40 SCRUB SPS7 SPS6 SPS5 SPS4  |SPS3 SPS2 SPS1 SPSO
PRESCALE

$44 SCRUB ST15 ST14 ST13 ST12  |ST11 ST10 ST9 ST8
TIMER

$48 SCRUB ST7 ST6 ST5 ST4 ST3 ST2 ST1 STO
TIMER

$4C SCRUB 0 0 0 0 0 SAC26 |[SAC25 |[SAC24
ADDR
CNTR

$50 SCRUB SAC23 SAC22 SAC21 |[SAC20 |SAC19 SAC18 |SACl1l7 |SACl6
ADDR
CNTR
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Table 5-3. MCECC Internal Register Memory Map, Part 2 (Continued)
MCECC Base Address = $FFF43000 (1st); $FFF43100 (2nd)

Register | Register Register Bit Names
Offset Name
D31 D30 D29 | D28 D27 D26 D25 D24

$54 SCRUB SAC15 SAC14 SAC13 |SACl12 |SAC11 SAC10 |SAC9 SAC8
ADDR
CNTR

$58 SCRUB SAC7 SAC6 SAC5 SAC4 |07 0 0 0
ADDR
CNTR

$5C ERROR ERRLOG |ERD ESCRB |ERA EALT 0 MBE SBE
LOGGER

$60 ERROR EA3L EA30 EA29 |EA28 |EA27 EA26 |EA25 |EA24
ADDRESS

$64 ERROR EA23 EA22 EA21 EA20 |EA19 EA18 EA17 EA16
ADDRESS

$68 ERROR EA15 EA14 EA13 |EA12 |EALl EA10 |EA9 EAS8
ADDRESS

$6C ERROR EA7 EAG EA5 EA4 07 0 0 0
ADDRESS

$70 ERROR S7 S6 S5 A S3 S2 S1 S0
SYNDROME

$74 DEFAULTS1 JWRHDIS |STATCOL |FSTRD |SELI1 |SELIO RSIZ2 |RSIZ1 |RSIZO

$78 DEFAULTS2 JFRC_OPN [XY_FLIP |REFDIS |[TVECT |NOCACHE |RESST2 |RESST1 |RESSTO
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Chip ID Register

The Chip ID Register is hard-wired to a hexadecimal value of $81. The
MCECC can be given a software reset by writing a value of $0F to this
register. Thiswriteisterminated properly with TA*, and setsmost internal
registersto their default (power-up) state. Writes of any value other than
$OF to this register are ignored; however, the MCECC always terminates
the cycles properly with TA*.

Difference from M EM C040: value = $80 for M EM C040;
value = $81 for MCECC.

ADR/SIZ 1st $FFF43000/2nd $FFF43100 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME |CID7 |CID6 |CID5 |CID4 |CID3 |CID2 |CID1 | CIDO
OPER [|R R R R R R R R
RESET | X X X X X X X X

Chip Revision Register

The Chip Revision Register ishard-wired to reflect therevision level of the
MCECC ASIC. The current value of this register is $00. Writes to this
register are ignored; however, the MCECC pair always terminates the
cycles properly with TA*.

Differencefrom MEM C040: nonebetween corresponding
revisions of thetwo parts.

ADR/SIZ 1st $FFF43004/2nd $FFF43104 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | REV7 | REV6 | REV5 |REV4 | REV3 | REV2 | REV1 | REVO
OPER |R R R R R R R R
RESET | X X X X X X X X
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Memory Configuration Register

ADR/SIZ 1st $FFF43008/2nd $FFF43108 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME |0 0 FSTRD | RB4 RB3 MSIZ2 | MSIZ1 | MSIZO
OPER |R R R R R R R R
RESET | X X X X X X X X

MSIZ2-M S Z0

MSIZ2-MSIZ0 together define the size of the total
memory to be controlled by the MCECC pair. These bits
reflect the RSIZ2-RSIZO0 bits in the Defaults Register 1.

MSIZ2 |[MSIZ1 [MSIZ0 |Memory Size

0 0 0 4MB using one 144-bit wide
block of 256Kx4 DRAMSs

0 0 1 8MB using two 144-bit wide
block of 256Kx4 DRAMs

0 1 0 16MB using one 144-bit wide
block of IMx4 DRAMs

0 1 1 32MB using two 144-bit wide
blocks of 1IMx4 DRAMs

1 0 0 64MB using one 144-bit wide
block of 4AMx4 DRAMs

1 0 1 128MB using two 144-bit wide
blocks of 4AMx4 DRAMs

1 1 0 Reserved

1 1 1 Reserved

Difference from MEM C040: NONE except that they reflect
input pinson the MEM C040; whilethey reflect register bitsthat
areinitialized by the reset serial bit stream on the MCECC.
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RB3 Read Bit 3isaread only bit that is always 0.

Difference from MEM CO040: bit = WPB (write-per-bit
input strap status) for MEM C040; bit =0 for MCECC
(WPB =0 on current versionsof MVME172).

RB4 Read Bit 4 isaread only bit that is always 1.

Difference from MEM CO040: bit = EXTPEN (external
parity enableinput strap status) for MEM C040; bit = 1for
MCECC (EXTPEN =1 on current versions of
MVME172).

FSTRD  FSTRD reflectsthe state of the FSTRD bit in the Defaults
Register 1. When 1, this bit indicates that DRAM reads
are operating at full speed. When 0, it indicates that
DRAM read accesses are dowed by one clock cycle to
accommodate slower DRAM devices.

Difference from MEMC040: NONE except that it isan
input pin on the MEM C040; whileit isa register bit that
isinitialized by thereset serial bit stream on the M CECC.

Dummy Register O

Dummy Register 0 is hard-wired to all zeros. Writes to this register are
ignored; however, the M CECC awaysterminatesthe cycles properly with

TA*.
Difference from MEMCO040: register = Alternate Status
for MEM CO040; register = $00 for MCECC.
ADR/SIZ 1st $FFF4300C/2nd $FFF4310C (8-bits)
BIT 31 30 29 28 27 26 25 24
NAME
OPER R R R R R R R R
RESET
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Dummy Register 1

Dummy Register 1 is hard-wired to all zeros. Writes to this register are
ignored; however, the M CECC awaysterminatesthe cycles properly with

TA*.
Differencefrom MEMCO040: register = Alternate Control
for MEM CO040; register = $00 for MCECC.
ADR/SIZ 1st $FFF43010/2nd $FFF43110 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME |0 0 0 0 0 0 0 0
OPER R R R R R R R R
RESET | X X X X X X X X

Base Address Register

These eight bits are combined with thetwo most significant bitsin Register
7 (the next register) to form BAD31-BAD22, which defines the base

address of the memory. For larger memory sizes, the lower significant bits
areignored.

Difference from MEM C040: none.

The bit assignments for the Base Address Register are:

ADR/SIZ 1st $FFF43014/2nd $FFF43114 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | BAD31 | BAD30 | BAD29 | BAD28 | BAD27 | BAD26 | BAD25 | BAD24
OPER | RW RIW RIW RIW RIW RIW RIW RIW
RESET |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS
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DRAM Control Register

The bit assignments for the DRAM Control Register are:

ADR/SIZ 1st $FFF43018/2nd $FFF43118 (8-bits)

BIT |31 30 29 28 27 26 25 24
NAME [|BAD23 |BAD22 |RWB5 |SWAIT |RWB3 |NCEIEN |NCEBEN |RAMEN
OPER |R/W R/W RW |R/W RW |RW R R/W
RESET JOPLS |OPLS |OPLS |OPLS |OPLS |OPLS 0PLS 0PLS

RAMEN RAM Enable. Thiscontrol bit is used to enable the local
bus to perform read/write accesses to the memory.
Accesses are enabled when this bit is set and are disabled
when this bit is cleared. This bit should only be set after
BAD31-BAD22 have been initialized.

Difference from MEM C040: none.

NCEBEN Setting the NCEBEN control bit enablesthe MCECC pair
to assert TEA* when a non-correctable error occurs
during alocal bus accessto memory. |n some cases setting
NCEBEN causes DRAM accesses to be delayed by one
clock. Thisdelay isincurred when the accessisalocal bus
(or scrub) read and the FSTRD bit is set.

Difference from MEM C040: bit = PAREN for

M EM C040; bit =NCEBEN for MCECC (both accomplish
basically the same thing, enabling TEA assertion for non-
correctableerrors).

NCEIEN When NCEIEN is set, the logging of a non-correctable
error causesthe INT signal pin to pulse true. Note that
NCEIEN has no effect on DRAM accesstime.

Difference from MEM C040: bit = PARINT for
M EM C040; bit = NCEIEN for MCECC.

RWB3 Read/Write Bit 3 isagenera purpose read/write bit
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Difference from MEMC040: bit = WWP (write-wrong-
parity) for MEM CO040; bit = RWB (general purpose read
write bit) for MCECC.

SWAIT  Setting the SWAIT control bit causes the MCECC pair to
wait for M1* to be negated before startingaDRAM cycle
in response to alocal bus cycle to DRAM that does not
have snooping inhibited. Clearing the SWAIT bit causes
the MCECC pair to start aDRAM read cycle even before
MI* is negated during a snooped, local bus cycle. Note
that the MCECC pair still waits for M1* to be negated
before enabling its data onto the local data bus and
asserting TA*/TEA*. Additionally, setting the SWAIT bit
causes the MCECC pair to wait for LOCKOK to be
asserted before starting aDRAM cyclein responseto a
local bus cycleto DRAM that has LOCKL asserted.

Clearing the SWAIT bit causesthe MCECC pair to start a
DRAM read even before LOCKOK is asserted during a
local bus cycle that has LOCKL asserted. Aswith MI*,
the MCECC pair still waitsfor LOCKOK to be asserted
before enabling its data onto the local data bus and
asserting TA*/TEA*. SWAIT should normally be
cleared, asit can provide a slight performance gain.

Difference from MEM C040: when bit set - no difference
for snooping, when bit cleared - MEM C040 REV. 1 no
difference, MEM C040 REV. 0 - MCECC pair waitsfor
MI1* negated in all cases of snooped writes whereas

MEM C040 REV. 0 does not wait if snooped writeisaline
push Additionally, for the MEM C040, SWAIT does not
affect LOCKL, LOCKOK operation. For the MCECC,
SWAIT affects LOCKL, LOCKOK operation as
explained.

RWB5 Read/Write Bit 5 isageneral purpose read/write bit.
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Difference from MEMCO040: bit = DMCTL (data-mux-
control) for MEM C040; bit = RWB (general pur poseread
writebit) for MCECC (data-mux-control not required for
MCECC pair).

BAD22, BAD23
These are the lower two bits of the DRAM base address
described in the previous register.

Difference from MEM C040: none.

BCLK Frequency Register

The Bus Clock (BCLK) Frequency Register should be programmed with
the hexadecimal value of the operating clock frequency in MHz (i.e., $19
for 25 MHz and $21 for 33 MHz). The MCECC pair uses the value
programmed in thisregister to control the Prescaler Counter. The Prescaler
Counter incrementsto $FF and then it isloaded with the two’s compliment
of the valuein the BCLK Frequency Register. This producesal MHz
clock that is used by the refresh timer and the scrubber. When the BCLK
Frequency Register is correctly programmed with the BCLK frequency,
the DRAMs are refreshed approximately once every 15.6 microseconds.
After power-up, thisregister isinitialized to $19 (for 25 MHz).

Difference from MEMCO040: none.

Note  Thisregister isconfigured only during power-up-reset andis
unchanged by software or local reset.

ADR/SIZ 1st $FFF4301C/2nd $FFF4311C (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | BCK7 | BCK6 | BCK5 | BCK4 | BCK3 | BCK2 | BCK1 | BCKO
OPER | R/W R/W R/W R/W R/W R/W R/W R/W
RESET JOP oP oP 1P 1P oP oP 1P
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Note

None of the remaining registers have counterparts in the

MEM C040 because they are associated with functions
contained only in the MCECC pair.

Data Control Register

ADR/SIZ 1st $FFF43020/2nd $FFF43120 (16-bits)
BIT 31 30 29 28 27 26 25 24
NAME DERC | ZFILL | RWCKB
OPER RIW R/W RIW R R R
RESET 1PLS |OPLS |OPLS
RWCKB READ/WRITE CHECKBITS, when set, enables the data

from the eight checkbitsin thisM CECC to be written and
read on thelocal M C68060 data bus (bits 24-31 for upper
MCECC, bits8-15 for lower MCECC). Thishit should be
cleared for normal system operation. Note that if test
software forcesasingle bit error to alocation (line) using
thisfunction, the scrubber may correct the location before
the test software gets a chance to check for the single bit
error at that location. This can be avoided by disabling
scrubbing and making sure that all previous scrubs have
completed, before performing the test. Also note that
writing bad checkbits can set the ERRL OG bit inthe Error
Logger Register.

Thewriting of checkbits causesthe MCECC to perform a
read-modify-write to DRAM. If the location to which
check bits are being written, hasasingle or double bit err,
datain the location may be altered by the write checkbits
operation. To avoid this, it is recommended that the
DERC hit also be set while the RWCKB bit isset. A
suggested sequence for performing read-write checkbits
isasfollows:
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1. Stop al scrub operationsby clearing all of the STON bitsand setting
all of the STOFF bitsin the Scrub Time On/Time Off Register.

. Set the DERC and RWCKB bitsin the Data Control Register.
. Perform the desired read and/or write checkbit operations.
. Clear the DERC and RWCKB bits in the Data Control Register.

a A W N

. Perform the desired testing related to the location/l ocations that
have had their checkbits altered.

6. Allow the scrubber to proceed by restoring the STON and STOFF
bits to their original state.

ZFILL ZERO FILL memory, when set, forces all zeros to be
written to the DRAM during any kind of write cycle or
scrub cycle. It isintended to be used with the zero-fill
function. Refer to the section on Initialization at the end of
this chapter. Thisbit should be cleared for normal system
operation.

DERC DISABLE ERROR CORRECTION, when set to one,
disables the MCECC from correcting single bit errors.
Specifically, read datais presented to the local MC68060
data bus unaltered from the DRAM array. Less-than-line
write data performs a read-modify-write without
correcting single bit errors that may occur on the read
portion of the read-modify-write. Note that DERC does
not affect the generation of check bits. DERC should be
cleared during normal system operation. DERC also
allowsthe write portion of aread-modify-write to happen
regardless of whether or not there is a multiple bit error
during the read portion of the read-modify-write. DERC
also affects scrub cycles.
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Scrub Control Register

ADR/SIZ

1st $FFF43024/2nd $FFF43124 (8-bits)

BIT

31

30

29 28 27 26 25 24

NAME

RACODE

RADATA |HITDIS |SCRB |SCRBEN |0 SBEIEN [IDIS

OPER

R/W

R/W R R/W R R/W R/W

RESET

V PLS

0PLS

VPLS |OPLS|OPLS X OPLS OPLS

IDIS

SBEIEN

SCRBEN

SCRB

When cleared, the Image DI Sable bit allows writesto the
upper MCECC control registersto duplicate the datato
thelower MCECC control registers. When IDISis set, the
lower MCECC control registers are written separately by
the data on DO0-D16. IDIS should only be set for test
purposes.

Setting SBEIEN causesthe logging of asingle bit error to
create atrue pulse on the INT signal pin.

This control bit enables the scrubber to operate. When
SCRBEN is set, the MCECC immediately performs a
scrub of the entire DRAM array. When the scrub is
complete, if software has cleared SCRBEN, then
scrubbing is not done again, until software sets the
SCRBEN hit. If software hasnot cleared the SCRBEN hit,
then when the amount of time indicated in the Scrub
Period (SBPD) Register expires, the MCECC scrubs the
DRAM array again. It continues to perform scrubs of the
entire DRAM array at the frequency indicated in the
SBPD Register. The scrubber does not start a new scrub
oncethe SCRBEN bit iscleared. Thetime between scrubs
isapproximately two secondstimesthevalue storedinthe
SBPD Register. Note that power-up, local, or software
reset stops the scrubber.

This status bit reflects the state of the scrubber. When the
scrubber isin the process of doing a scrub, this bit is set.
When the scrubber is between scrubs, this bit is cleared.
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HITDIS Thishit controlsafunction that isnot currently usedin the
MCECC.

RADATA Thishit controlsafunction that isnot currently used inthe
MCECC.

RACODE Thishit controlsafunction that isnot currently used inthe
MCECC.

Scrub Period Register Bits 15-8

The Scrub Period Control Register controls how often a scrub of the entire
memory is performed if the SCRBEN bit is set in the Scrub Control
Register. Thetime between scrubsis approximately two secondstimesthe
value programmed into the Scrub Period Register. The scrub period can be
programmed from once every four seconds to once every 36 hours. This
register contains bits 15-8 of the Scrub Period Register.

ADR/SIZ 1st $FFF43028/2nd $FFF43128 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME [SBPD15 |SBPD14 |SBPD13 |SBPD12 |SBPD11 | SBPD10 | SBPD9 |SBPD8
OPER |R/W R/W R/W R/W R/W R/W R/W R/W
RESET |1PLS |1PLS |1PLS |1PLS |1PLS |1PLS |1PLS |1PLS

Scrub Period Register Bits 7-0

Thisregister contains bits 7-0 of the Scrub Period Register.

ADR/SIZ 1st $FFF4302C/2nd $FFF4312C (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | SBPD7 | SBPD67 | SBPD5 | SBPD4 | SBPD3 | SBPD2 | SBPD1 | SBPDO
OPER | R/W R/W R/W R/W R/W R/W R/W R/W
RESET |1PLS | 1PLS 1PLS [1PLS |1PLS |1PLS |1PLS |1PLS
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Chip Prescaler Counter

This register reflects the current value in the prescaler counter. The
Prescaler Counter isused with the BCLK Frequency Register to produce a
1 MHz clock signal for use by the refresher, and by the scrubber. The
register is readable and writable for test purposes. Programming of this
register is not recommended.

ADR/SIZ 1st $FFF43030/2nd $FFF43130 (8-bits)

BIT |31 30 29 28 27 26 25 24
NAME |CPS7 |CPS6 |CPS57 |CPS4 |CPS3 |CPS2 |CPSL | CPSD
OPER |RW |RW |RW |RW |RW |RW |RW |[RW
RESET | OP oP oOP oP oP oP oOP oP

Scrub Time On/Time Off Register
ADR/SIZ 1st $FFF43034/2nd $FFF43134 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | SRDIS STON2 | STON1 | STONO | STOFF2 | STOFF1 | STOFFO
OPER | R/W R R/W R/W R/IW R/IW R/IW R/W
RESET | OPLS OPLS OPLS OPLS OPLS OPLS OPLS

STOFF2-STOFFO
STOFF2-STOFFO control the amount of time that the

scrubber refrains from requesting use of the DRAM each
timeit givesit up during ascrub. They control the off time
asfollows:
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STOFF2 | STOFF1 | STOFFO | Scrubber Time Off

0 0 0 Request DRAM immediately

0 0 1 Request DRAM after 16 BCLK
cycles

0 1 0 Request DRAM after 32 BCLK
cycles

0 1 1 Request DRAM after 64 BCLK
cycles

1 0 0 Request DRAM after 128 BCLK
cycles

1 0 1 Request DRAM after 256 BCLK
cycles

1 1 0 Request DRAM after 512 BCLK
cycles

1 1 1 Request DRAM never

STON2-STONO

STON2-STONO control the amount of time that the
scrubber occupiesthe DRAM before providing awindow
during which the local bus and refresher might use it.
They control the on time as follows:

STON2 |STON1 |STONO |Scrubber TimeOn

0 0 0 Keep DRAM for 1 memory cycle

0 0 1 Keep DRAM for 16 BCLK
cycles

0 1 0 Keep DRAM for 32 BCLK
cycles

0 1 1 Keep DRAM for 64 BCLK
cycles

1 0 0 Keep DRAM for 128 BCLK
cycles

1 0 1 Keep DRAM for 256 BCLK
cycles

1 1 0 Keep DRAM for 512 BCLK
cycles

1 1 1 Keep DRAM for TOTAL
SCRUB TIME
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SRDIS

Notethat if STON2-0iszero, the scrubber alwaysreleases
the DRAM after one memory cycle, even if neither the

loca bus nor refresher need it.

SRDI S disables the scrubber from performing reads
during scrub cycles. This mode should only be used when
using the scrub function to perform zero fill of the
DRAM. Setting this bit causes the zero fill to happen
faster. This bit should not be changed while scrubbing is

in process.

Scrub Prescaler Counter (Bits 21-16)

The Scrub Prescaler Counter usesthe 1IMHz clock as an input to create the
.5 Hz clock that is used for the scrub period. Writes to this address update
the scrub prescaler. Reads to this address yield the value in the scrub
prescaler. The ability to read and write to the scrub prescaler is provided
for test purposes. Programming this counter is not recommended. This
register reflects the current value in the scrub prescaler bits 21-16.

ADR/SIZ 1st $FFF43038/2nd $FFF43138 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME |0 0 SPS21 | SPS20 | SPS19 | SPS18 | SPS17 | SPS16
OPER | RW R/W R/W R/W R/W R/W R/W R/W
RESET |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS
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Scrub Prescaler Counter (Bits 15-8)

Thisregister reflects the current value in the scrub prescaler bits 15-8.

ADR/SIZ

1st $FFF4303C/2nd $FFF4313C (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | SPS15 | SPS14 | SPS13 | SPS12 | SPS11 | SPS10 | SPS9 SPS8
OPER | R/W R/W R/W R/W R/W R/W R/W R/W

RESET |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

Scrub Prescaler Counter (Bits 7-0)

Thisregister reflects the current value in the scrub prescaler bits 7-0.

ADR/SIZ 1st $FFF43040/2nd $FFF43140 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME SPS7 SPS6 SPS5 SPA SPS3 SPS2 SPS1 SPS0
OPER R/W R/W R/W R/W R/W R/W R/W R/W
RESET OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

Scrub Timer Counter (Bits 15-8)

Thisread/writeregister isthe Scrub Timer Counter. If scrubbing isenabled
and the Scrub Period Register is non-zero, the Scrub Timer Counter
increments approximately once every two seconds until it matches the
value programmed into the Scrub Period Register, at which time, it clears
and resumes incrementing. Writes to this address update the Scrub Timer
Counter, reads to this address yield its value. The ability to read and write
thisregister is provided for test purposes. Programming this counter is not
recommended. This register reflects the current value in the Scrub Timer
Counter bits 15-8.

5-28

Computer Group Literature Center Web Site



Programming Model

ADR/SIZ 1st $FFF43044/2nd $FFF43144 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | ST15 ST14 ST13 ST12 ST11 ST10 ST9 ST8
OPER | R/W R/W RIW R/W RIW R/W R/W R/W
RESET |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

Scrub Timer Counter (Bits 7-0)

Thisregister reflectsthe current value in the Scrub Timer Counter bits 7-0.

ADR/SIZ 1st $FFF43048/2nd $FFF43148 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | ST7 ST6 ST5 ST4 ST3 ST2 ST1 ST0
OPER | R/W RIW RIW RIW RIW RIW RIW RIW
RESET |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

Scrub Address Counter (Bits 26-24)

This read/write register is the Scrub Address Counter. Each timethe
scrubber performs a scrub memory cycle, the Scrub Address Counter
increments. For an entire scrub, the Scrub Address Counter starts at 0 and
increments until it reaches the DRAM size that isindicated by the
MEMSIZ pins. Writes to this address update the Scrub Address Counter;
reads to this address yield the value in the Scrub Address Counter. The
ability toread and writethis counter isprovided for test purposes. Notethat
if scrubbing isin process, the Scrub Time On/Time Off Register should be
set for the minimum time on and the maximum time off during any writes
tothisregister. Thisregister reflectsthe current valuein the Scrub Address
Counter bits 26-24.
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ADR/SIZ 1st $FFF4304C/2nd $FFF4314C (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME |0 0 0 0 0 SAC26 | SAC25 | SAC24
OPER | RW RIW R/W R/W R/W R/W R/W R/W
RESET | X X X X X OPLS |OPLS |OPLS

Scrub Address Counter (Bits 23-16)

Thisregister reflects the current value in the Scrub Address Counter bits

23-16.
ADR/SIZ 1st $FFF43050/2nd $FFF43150 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | SAC23 | SAC22 | SAC21 | SAC20 | SAC19 | SAC18 | SAC17 | SACI16
OPER | R/W RIW RIW RIW RIW RIW R/W RIW
RESET | OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

Scrub Address Counter (Bits 15-8)

This register reflects the current value in the Scrub Address Counter bits

15-8.
ADR/SIZ 1st $FFF43054/2nd $FFF43154 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | SAC15 | SAC14 | SAC13 | SAC12 | SAC11 | SAC10 | SAC9 | SAC8
OPER | R/W RIW R/W RIW R/W R/W R/W R/W
RESET |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

Computer Group Literature Center Web Site




Programming Model

Scrub Address Counter (Bits 7-4)

This register reflects the current value in the Scrub Address Counter bits

7-4.
ADR/SIZ 1st $FFF43058/2nd $FFF43158 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | SAC7 | SAC6 | SAC5 |SAC4 | O 0 0 0
OPER | R/W R/W R/W R/W R R R R
RESET JOPLS |OPLS |OPLS |OPLS | X X X X

Error Logger Register

ADR/SIZ

1st $FFF4305C/2nd $FFF4315C (8-bits)

BIT

31

30

29 28 27 26 25 24

NAME

ERRL
oG

ERD

ESCR | ERA EALT |O MBE SBE
B

OPER

R/IC

R R R R R R

RESET

O0PLS

O0PLS

OPLS |OPLS |OPLS | X OPLS |OPLS

SBE

MBE

ERA

SINGLE BIT ERROR is set when the last error logged
was dueto asingle bit error. Itiscleared whenalis
written to the ERRLOG bit. The syndrome code reflects
the bit in error. (Refer to the section on Syndrome
Decode.)

MULTIPLE BIT ERROR isset when thelast error logged
was due to amultiple bit error. Itisclearedwhenalis
written to the ERRLOG bit. The syndrome codeis
meaninglessif MBE is set.

Thisbit provides status for afunction that is not currently
used in the MCECC.
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EALT EALT indicates that the last logging of an error occurred
on a DRAM access by an aternate (MI* not asserted)
local bus master.

ESCRB  ESCRB indicatesthe entity that was accessing DRAM at
the last logging of asingle or double bit error. If ESCRB
is 1, it indicates that the scrubber was accessing DRAM.
If ESCRB isO, it indicates that the local MC68060 bus
master was accessing DRAM.

ERD ERD reflectsthe state of thelocal bus READ signal pin at
the last logging of asingle or double bit error. ERD = 1
correspondsto READ = high and ERD = 0to READ =
low. ERD ismeaninglessif ESCRB is set.

ERRLOG When set, ERRLOG indicatesthat asingle or adouble bit
error has been logged by this MCECC, and that no more
islogged until it is cleared. The bit can only be set by
logging an error and cleared by writing aoneto it. When
ERRLOG is cleared, the MCECC isready to log a new
error. Note that because hardware duplicates control
register writes to both MCECCs, clearing ERRLOG in
one MCECC clearsit in the other. Any available error
information in either MCECC should be recovered before
clearing ERRLOG.

Error Address (Bits 31-24)

Thisregister reflectsthe value that was on bits 31-24 of thelocal M C68060
address bus at the last logging of an error.

ADR/SIZ 1st $FFF43060/2nd $FFF43160 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | EA31 | EA30 |EA29 | EA28 | EA27 | EA26 | EA25 | EA24
OPER [|R R R R R R R R
RESET JOPLS |OPLS |[OPLS |OPLS |OPLS |OPLS |OPLS |OPLS
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Error Address (Bits 23-16)

Thisregister reflectsthe val ue that was on bits 23-16 of thelocal M C68060
address bus at the last logging of an error.

ADR/SIZ 1st $FFF43064/2nd $FFF43164 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | EA23 | EA22 | EA21 | EA20 | EA19 | EA18 | EA17 | EA16
OPER | R R R R R R R R
RESET |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

Error Address Bits (15-8)

Thisregister reflectsthe value that was on bits 15-8 of the local MC68060
address bus at the last logging of an error.

ADR/SIZ 1st $FFF43068/2nd $FFF43168 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | EA15 | EA14 | EA13 |EA12 |EA11 | EA10 |EA9 EA8
OPER | R R R R R R R R
RESET |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

Error Address Bits (7-4)

This register reflects the value that was on bits 7-4 of the local MC68060
bus at the last logging of an error.

ADR/SIZ 1st $FFF4306C/2nd $FFF4316C (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME | EA7 EA6 EAS EA4 0 0 0 0
OPER | R R R R R R R R
RESET JOPLS |OPLS |OPLS |OPLS | X X X X
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Error Syndrome Register

ADR/SIZ 1st $FFF43070/2nd $FFF43170 (16-bits)

BIT 31 30 29 28 27 26 25 24
NAME | S7 S6 S5 A S3 S2 S1 SO
OPER |R R R R R R R R
RESET JOPLS |OPLS |[OPLS |OPLS |OPLS |OPLS |OPLS |OPLS

S7-S0 SYNDROMET7-0 reflects the syndrome value at the last
logging of an error. The eight bit code indicates the
position of the data error. When all the bits are zero, there
isno error. Note that if the logged error was non-
correctable, then these bits are meaningless. Refer to the
section on Syndrome Decode.

Defaults Register 1

ADR/SIZ 1st $FFF43074/2nd $FFF43174 (8-bits)

BIT 31 30 29 28 27 26 25 24
NAME |WRHDIS |STATCOL |FSTRD |SELI1 [SELIO |RSIZ2 |RSIZ1 |RSIZO
OPER |R/W R/W R/W RW |RW |RW |[RW |RW
RESET |OPL V PLS VPLS [VPLS|VPLS |VPLS|VPLS |VPLS

It is not recommended that non-test software write to this register.

RSIZ2-RSIZ0
RSIZ2-RSIZ0 determine the size of the DRAM array that
is assumed by the MCECC. They control the size as
follows:
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RSIZ2 |RSIZ1 |RSIZO |DRAM Array Size

0 0 0 4AMB using one 144-bit wide
block of 256Kx4 DRAMs

0 0 1 8MB using two 144-bit wide
blocks of 256Kx4 DRAMSs

0 1 0 16MB using one 144-hit wide
block of 1IMx4 DRAMs

0 1 1 32MB using two 144-bit wide
blocks of 1IMx4 DRAMs

1 0 0 64MB using one 144-bit wide
block of 4AMx4 DRAMs

1 0 1 128MB using two 144-bit wide
blocks of 4AMx4 DRAMs

1 1 0 Reserved

1 1 1 Reserved

The states of RSIZ2-0 after power-up, soft, or local reset,
match those of the RSIZ2-0 bits from the reset serial bit
stream.

SELI1, SELIO

TheSELI1, SELI0 control bits determinethe base address
at which the control and status registers respond as shown

below:
SELI1 |SELIO |Register Base Address
0 0 $FFF43000
0 1 $FFF43100
1 0 $FFF43200
1 1 $FFF43300

The states of SELI1 and SELI0 after power-up, soft, or
local reset, match those of the SEL 11 and SEL 10 bitsfrom

the reset serial bit stream.

FSTRD  TheFSTRD control bit determines the speed at which
DRAM reads occur. Whenitis1, DRAM reads happen at
full speed. When it is0, DRAM reads are slowed by one
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clock, unlessthey are already dowed by NCEBEN being
set. FSTRD iscleared by Power-up or Local Reset if the
FSTRD bit in the reset serial bit stream is 0. It is set by
Power-up, soft, or Local Reset if the FSTRD bit in the
reset serial bit stream is 1. Note that this bit can also be
read in the Memory Configuration Register.

STATCOL When the STATCOL hit is set, the RACODE and/or
RADATA bitsin the Scrub Control Register can be set.
When it is cleared, they cannot. STATCOL isinitialized
by Power-up, soft, or Local Reset to match the value of
the STATCOL hit in the reset serial bit stream.

WRHDIS Thishit controlsafunction that isnot currently used in the

MCECC.
Defaults Register 2
ADR/SIZ 1st $FFF43078/2nd $FFF43178 (8-bits)

BIT |31 30 29 28 27 26 25 24
NAME |FRC _OPEN (XY_FLIP|REFDIS|TVECT [NOCACHE |RESST2|RESST1|RESSTO
OPER R/W R/W R/W R/W R/W R/W R/W R/W
RESET |OPLS OPLS OPLS |VPLS |VPLS VPLS |VPLS |VPLS

It is not recommended that non-test software write to this register.

RESST2-RESSTO
These general purpose read/write bits are initialized by
power-up, soft, or local reset, to match the RESST 2-
RESSTO bits from the reset serial bit stream.

NOCACHE
When NOCACHE iscleared, the HITDISbit in the Scrub
Control Register can be cleared by software. When it is
sat, the HITDIS bit cannot be cleared. NOCACHE is

5-36 Computer Group Literature Center Web Site



Programming Model

initialized by power-up, soft, or local reset to match the
NOCACHE bit in the reset serial bit stream. It should
aways be left at the default value of 1.

TVECT  TVECT makes hidirectional signalswork while running
the vendors test vectors on this chip. It should be cleared
for normal operation. Itisinitialized by power-up, soft, or
local reset, to match the TVECT bit from the reset serial
bit stream.

REFDIS When REFDISis set, refreshing is disabled. This mode
should only be used for testing, as DRAM must have
refresh to operate correctly. REFDIS isinitialized by
power-up, soft, or local reset to match the REFDIS bit in
the reset serial bit stream.

XY_FLIP When XY_FLIPisset, the opposite internal set of cache
latchesis selected. This bit should be used with caution
and isfor test vector coverage improvement.

FRC_OPN When FRC_OPN is set, theinternal DRAM read latches
areforced continuously open. Thisbit should be used with
caution and is for test vector coverage improvement.

Initialization

Most DRAM vendors require that the DRAMs be subjected to some
number of access cycles before the DRAMSs are fully operational. The
MCECC does not perform this automatically but depends on software to
perform enough dummy accessesto DRAM to meet the requirement. The
number of required cyclesislessthan 10. If there are multiple blocks of
DRAM, software has to perform at least 10 accesses to each block.

The MCECC pair provides afast zero fill capability. The sequence shown
below performssuch azerofill. It zerosall of the DRAM controlled by this
MCECC pair at the rate of 100 MB/second when the BCLK pinis
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operating at 25 MHz. This sequence may have to be altered to perform the
scrub more slowly if the scrub causes the DRAM to consume too much
power at full speed.

1.

10.

11.
12.

Make surethat the scrubber is disabled by clearing the SCRBEN bit
in the Scrub Control Register. (Clear bit 27 of offset $24.)

. Make sure that the scrubber is done with any old scrub cycles by

waiting for the SCRB bit in the Scrub Control Register to be cleared.
(Wait for bit 28 of offset $24 = 0.)

. Discontinue all accesses from the M C68060 bus to the DRAM.

. Ensurethat all accesses have stopped by clearingthe RAMEN bitin

the DRAM Control Register. (Clear bit 0 of offset $18)

. Set the ZFILL bitinthe MCECC pair. (Set Bit 28 of offset $20)
. Set the Scrub Time On/Time Off Register for the maximum rate and

to do write cycles, by setting the SRDI S bit, setting all of the STON
bits, and clearing &l of the STOFF bits. (Write $B8 to offset $34)

. Enable scrubbing by setting the SCRBEN bit in the Scrub Control

Register. (Set bit 27 of offset $24.)

. Ensure that the zero-fill has started by waiting for the SCRB bit in

the Scrub Control Register to be set. (Wait for bit 28 of offset $24 =
1)

. Ensurethat the zero-fill stopsafter onetimethrough, by clearing the

SCRBEN bit in the Scrub Control Register. (Clear bit 27 of offset
$24.)

Wait for the zero-fill to complete by waiting for the SCRB bit inthe
Scrub Control Register to be cleared. (Wait for bit 28 of offset $24
=0)

Clear the ZFILL bitinthe MCECC pair. (Clear Bit 28 of offset $20)
The entire DRAM that is controlled by this MCECC is now zero-
filled. The software can now program the appropriate scrubbing

mode and other desired initialization, and enable DRAM for
operation.
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Syndrome Decode

A syndrome code value of $00 indicates no error found. All other
syndrome code values indicate an error with the bit in error decoded as
shown in the following table. Note that BANK A correspondsto A3,A2 =
00, BANK B to A3,A2 =01, BANK Cto A3,A2 =10, and BANK D to

A3,A2=11.
Bank in Error Bit in Error Syndrome Code
BANK D BIT 0/16 $8C
BANK D BIT V17 $0D
BANK D BIT 2/18 $0E
BANK D BIT 3/19 $F4
BANK D BIT 4/20 $15
BANK D BIT 5/21 $16
BANK D BIT 6/22 $26
BANK D BIT 7/23 $25
BANK D BIT 8/24 $19
BANK D BIT 9/25 $1A
BANK D BIT 10/26 $1C
BANK D BIT 11/27 $E9
BANK D BIT 12/28 $2A
BANK D BIT 13/29 $2C
BANK D BIT 14/30 $4C
BANK D BIT 15/31 $4A
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Bank in Error Bit in Error Syndrome Code
BANK C BIT 0/16 $23
BANK C BIT /17 $43
BANK C BIT 2/18 $83
BANK C BIT 3/19 $3D
BANK C BIT 4/20 $45
BANK C BIT 5/21 $85
BANK C BIT 6/22 $89
BANK C BIT 7/23 $49
BANK C BIT 8/24 $46
BANK C BIT 9/25 $86
BANK C BIT 10/26 $07
BANK C BIT 11/27 $7A
BANK C BIT 12/28 $8A
BANK C BIT 13/29 $0B
BANK C BIT 14/30 $13
BANK C BIT 15/31 $92
Bank in Error Bit in Error Syndrome Code
BANK B BIT 0/16 $C8
BANK B BIT /17 $DO
BANK B BIT 2/18 $EO
BA3K B BIT 3/19 $4F
BANK B BIT 4/20 $51
BANK B BIT 5/21 $61
BANK B BIT 6/22 $62
BANK B BIT 7/23 $52
BANK B BIT 8/24 $91
BANK B BIT 9/25 $AL
BANK B BIT 10/26 $C1
BANK B BIT 11/27 $9E
BANK B BIT 12/28 $A2
BANK B BIT 13/29 $C2
BANK B BIT 14/30 $C4
BANK B BIT 15/31 $A4
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Bank in Error Bit in Error Syndrome Code
BANK A BIT 0/16 $32
BANK A BIT /17 $34
BANK A BIT 2/18 $38
BANK A BIT 3/19 $D3
BANK A BIT 4/20 $54
BANK A BIT 5/21 $58
BANK A BIT 6/22 $98
BANK A BIT 7/23 $94
BANK A BIT 8/24 $64
BANK A BIT 9/25 $68
BANK A BIT 10/26 $70
BANK A BIT 11/27 $A7
BANK A BIT 12/28 $A8
BANK A BIT 13/29 $B0O
BANK A BIT 14/30 $31
BANK A BIT 15/31 $29
Bank in Error Bit in Error Syndrome Code
UPPER/LOWER BITO $01
CHECKBITS

UPPER/LOWER BIT1 $02
CHECKBITS

UPPER/LOWER BIT 2 $04
CHECKBITS

UPPER/LOWER BIT3 $08
CHECKBITS

UPPER/LOWER BIT 4 $10
CHECKBITS

UPPER/LOWER BIT5 $20
CHECKBITS

UPPER/LOWER BIT 6 $40
CHECKBITS

UPPER/LOWER BIT7 $30
CHECKBITS

http://www.mcg.mot.com/literature 5-41



MCECC

5-42 Computer Group Literature Center Web Site



Related Documentation A

Motorola Computer Group Documents

The Motorola publications listed below are applicable to the MVMEL72.
To obtain paper or electronic copies of the documents listed or of other
publications not shipped with this product (such as interconnect signal
information, parts lists, and schematics for the MVMEL72), you can
contact Motorolain several ways.

o Through your local Motorola sales office

o Through Motorola MCG’s World Wide Web site,
http://www.mcg.mot.com/computer

o (USA and Canada only) — By contacting the Literature Center via
phone or fax at the numbers listed unélerduct Literature at
MCG's World Wide Web site

Table A-1. Motorola Computer Group Documents

M otorola

Document Title Publication Number

MVME172 VME Embedded Controller Installation and Use VMEL72LXA/IH
400/500-Series MVME172 VME Embedded Controller VMEL72FXA/IH
Installation and Use

MVMEL172Bug Diagnostics Manual V172DIAA/UM
Debugging Package for Motorola 68K CISC CPUs 68KBUGL/D and
User's Manual, Parts 1 and 2 68KBUG2/D
Single Board Computers SCSI Software User's Manual SBCSCSI/D
MVME712M Transition Module and P2 Adapter Board VME712MA/IH

Installation and Use

MVME712-12, MVME712-13, MVMET712A, MVME712AM, MVME712A/D
and MVME712B Transition Modules and LCP2 Adapter Board
User's Manual
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Related Documentation

Literature Updates

Online product information, including manuals, is updated as necessary.
Please consult the MCG literature web site periodically for recent
information or updates pertaining to the product you are using.

If any supplements have been issued for a printed manual or guide, they

will be furnished along with that document. Motorola Computer Group
publication numbers are suffixed with characters which represent the

revision level of the document, such as “/IH2” (the second revision of a
manual); a supplement bears the same number as the manual but has a
suffix such as “/IH2A1” (the first supplement to the second edition of the
manual).

Manufacturers’ Documents

For additional information, refer to the following table for manufacturers’
data sheets or user's manuals and related specifications. As an additional
help, a source for the listed document is also provided. Please note that in
many cases, the information is preliminary and the revision levels of the
documents are subject to change without notice.

Table A-2. Manufacturers’ Documents

Document Title and Source Publication
Number
M68060 Microprocessors User's Manual M68060UM
M68000 Family Reference Manual MG68000FR

Literature Distribution Center for Motorola
Semiconductor Products Sector

Telephone: 1-800-441-2447

FAX: (602) 994-6430 or (303) 675-2150
E-mail: |dcformotorola@hibbertco.com

2785230 Serial Communications Controller data sheet UM95SCC0100
Zilog, Inc., 210 Hacienda Ave., Campbell, California 95008-6609
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Table A-2. Manufacturers’ Documents (Continued)

Document Title and Source Publication
Number

82596CA Local Area Network Coprocessor data sheet 290218
82596 User’s Manual 296443-001
Intel Corporation, Literature Sales, P.O. Box 58130, Santa Clara, CA 95052-8130
NCR53C710 SCS 1/O Processor, data manual document SCSIP-53C710
NCR Corporation, Microelectronics Products Division, Colorado Springs, CO
MK48T58(B) Timekeeper '™ and 8Kx8 Zeropower ™ RAM data sheet in Static DBSRAM71
RAMs Databook
SGS-THOMPSON Microelectronics Group; North & South American Marketing
Headquarters, 1000 East Bell Road, Phoenix, AZ 85022-2699
28F008SA Flash Memory Data Sheet 290435-001

Intel Literature Sales, P.O. Box 7641, Mt. Prospect, |L 60056-7641

Interface Between Data Terminal Equipment and Data Circuit-Terminating
Equipment Employing Serial Binary Data I nterchange (EIA-232-D)

Electronic Industries Association, Engineering Department, 2001 Eye Street, N.W.,
Washington, D.C. 20006

ANSI/EIA-232-D
Standard

VMEB64 Specification
IndustryPack Logic Interface Specification, Revision 1.0

VITA (VMEbus International Trade Association), 7825 E. Gelding Drive, Suite
104, Scottsdale, AZ 85260-3415

ANSI/VITA 1-1994
ANSI/VITA 4-1995

Versatile Backplane Bus: VMEbus

The Institute of Electrical and Electronics Engineers, Inc., 345 East 47th Street,
New York, NY 10017 (VM Ebus Specification)

(Thisis also Microprocessor System Bus for 1 to 4 Byte Data, |[EC 821 BUS:
Bureau Central de la Commission Electrotechnique Internationale; 3, rue de
Varembé, Geneva, Switzerland)

ANSI/IEEE Std 1014-
1987

ANSl Small Computer System Interface-2 (SCS-2)

Global Engineering Documents, 15 Inverness Way East,
Englewood, CO 80112-5704

Draft Document
X3.131-198X,
Revision 10c
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Using Interrupts on B
the MVME172

Introduction

This appendix demonstrates how to use interrupts on the MVMEL72. It
gives an example of how to generate and handle aVMEchip2 Tick Timer
linterrupt on an MVMEL72 that has a VM Ebus connection. Specific
values have been given for the register writes.

Read this entire appendix before performing any of these procedures.

VMEchip2 Tick Timer 1 Periodic Interrupt

Example

1. Set up Tick Timer:

Step Register and Address Action and Reference
1 |Prescaer If not already initialized by the
Control Register debugger, initialize as follows:
$FFF4004C Prescaler Register = 256 - Bclock
(MH2z). Thisgivesal MHz clock
to thetick timers. Bclock isthe
bus clock rate, such as 25 MHz.
256 - 25 = $E7.
2 |Tick Timer 1 For periodic interrupts, set the
Compare Register Compare Register value = Period
$FFF40050 (9). For example, if you want an
interrupt every millisecond, set
the register value to 1000 ($3E8).
Refer to the Tick Timer 1
Compare Register descriptionin
Chapter 2.
3 | Tick Timer 1 Write azero to clear.
Counter Register
$FFF40054
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Step Register and Address Action and Reference
4 |Tick Timer 1 Write $07 to this register (set bits
Control Register 0, 1, and 2). This enables the Tick

$FFF40060 (8 bits) Timer 1 counter to increment,

resets the count to zero on
compare, and clears the overflow
counter.

2. Set up local businterrupter:

Step

Register and Address

Action and Reference

5

Vector Base Register
$FFF40088 (8 of 32 hits)

If not already initialized by the
debugger, set interrupt base
register 0 by writing to bits 28-31.
Refer to the Vector Base Register
description and to Table 2-3.
Local Bus Interrupter Summary;,
in Chapter 2.

Interrupt Level Register 1
(bits 0-7)
$FFF40078 (8 of 32 hits)

Write desired level of Tick Timer
1interrupt to bits 0-2.

Local Bus Interrupter
Enable Register
$FFF4006C (8 of 32 bits)

Set bit 24 (ETIC1) to oneto
enable Tick Timer 1 interrupts.

I/O Control Register 1
$FFF40088 (8 of 32 hits)

Write a one to bit 23 to enable
interrupts from the VMEchip2. A
zero masks all interrupts from the
VMEchip2.

Periodic Tick Timer 1 interrupts now occur, so you need an interrupt
handler. Section 3 gives the details, asfollows.
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3. Set up an interrupt handler routine:

Step

Action and Reference

Your interrupt handler should include the following features.

1

Be sure the MC68060 vector base register is set up. Set the
proper MC68060 exception vector location so the processor
vectorsto your interrupt handler location. You can determine
the proper exception vector location to set from the MC68060
vector base register, the VM Echip2 base register, and Table 2-3,
the Local Bus Interrupter Summary, in Chapter 2, from which
you can determine the actual interrupt vector given on a Tick
Timer 1 interrupt. Lower the MC68060 mask so the interrupt
level you programmed is accepted. The interrupt handler itself
should include the following (steps 2 through 5).

Confirm the Tick Timer 1 interrupt occurred, by reading the
status of bit 24 of the Interrupter Status Register at $FFF40068.
A high indicates an interrupt present.

Clear Tick Timer 1 interrupt by writing a one to bit 24 of the
Interrupt Clear Register at $FFF40074.

Increment a software counter to keep track of the number of
interrupts, if desired. Output a character or some other action
(such as toggling the FAIL LED) on an appropriate count, such
as 1000.

Return from exception.
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Numerics

32-bit Prescaler Count Register 3-48

53C710 SCSI controller interface 3-5

82596CA LAN interface 3-3

82596CA LANC Interrupt Control Register
331

A
A16/D16 space 2-6, 2-37
A16/D32 space 2-6, 2-37
A24/D16 space 2-6, 2-37, 2-51
A32/D16 space 2-6, 2-37, 2-51
ABORT Switch Interrupt Control Register
341
ABORT switch interrupt, address 1-9
AC fail interrupter 2-18
Access and Watchdog Time
Base Select Register 3-44

access timer, VMEbus 2-7
ACFAIL signd line 2-18, 2-97
adder 2-31, 2-32, 2-35
adders, VMEchip2 2-27
address

GCSR, VMEchip2 1-47, 2-101

LCSR, VMEchip2 2-20

VM Ebus resources 2-37
address counter, VMEbus 2-13
address modifier 2-32, 2-35

select bits 2-33, 2-36
address modifier codes 2-43, 2-44, 2-59
address modifier register 2-38

address range
devices 1-9
local bus 2-39
address space, decoding 1-12
address trandlation registers 2-27, 2-38
address trangdlation select register 2-27, 2-38
addressing capabilities 2-4, 2-9, 2-11
addressing, local busto IP 4-46
aternate address register 2-10
arbiter
time-out timer, VMEbus 2-65
VMEbus 2-17
arbitration 5-8
arbitration modes 2-17
attribute register 2-28
snoop hits 2-28

B
base address
VMEchip2 GCSR 2-103
VMEchip2 LCSR 2-20
Base Address Register 5-17
battery backup 1-3
BBRAM
configuration area memory map 1-41
interface 3-3
memory map 1-40
speed 3-12
BBSY*, VMEbus 2-99
BCLK Frequency Register 5-20
BERR 2-17
BGIN filters, VMEbus 2-99
block access cycles 2-33, 2-36

IN-1



XmQOZ—

Index

block diagram
200/300-Series 1-6
400/500-Series 1-7
VMEchip2 2-5
block diagrams 1-5
block transfer
cycles2-11
mode 2-9
modes, DMAC 2-59
board
documentation A-1
address, GCSR 2-48
Control Register 2-71, 2-102
failure 2-71
ID 1-44
Status/Control Register, VMEchip2
2-107
BRDFAIL signal pin 2-71, 2-72
broadcast interrupt function 2-15
broadcast mode 2-16
BSY signal 2-17
Bus Clock Register 3-38
bus
error 1-48
error handler 1-50
error processing 1-49
map decoder, LCSR 2-20
sizing 2-6
timer enable/disable 2-17
timers, example of use 1-57
byte counter, DMAC 2-61

C
cache coherency 1-48
IP2 chip 4-2
MCECC 5-3
cache inhibit function 1-10
CASinstruction 1-58
cautions 2-102
checksum 1-46
chip arbiter 2-17
chip defaults 5-8

chip ID and revision registers 2-101

Chip ID Register 5-14

Chip ID Register, P2 chip 4-17

Chip Prescaler Counter 5-25

Chip Revision Register 5-14

Chip Revision Register, P2 chip 4-17
clear-on-compare mode 2-15

clock programming, |P2 chip 4-43

clocks, VM Echip2 counters and timers 2-68
command chaining mode, DMAC 2-12, 2-52
command packets, DMAC 2-53
configuration bytes data structure 1-43
cycletype = burst write 5-6

cycletypes 5-4

D
data access cycles 2-33, 2-36
Data Control Register 5-21
datatransfer capabilities 2-4, 2-9, 2-11
datatransfer size 2-11
datatransfers 2-43, 2-44, 2-52
decoders
programmable 2-4
VMEchip2 2-26
Defaults Register 1 5-34
Defaults Register 2 5-36
devices, normal address range 1-9
DFAIR bit 2-14
direct mode, DMAC 2-52
DMA
Arbitration Control Register, P2 chip
4-29
Byte Counter, IP2 chip 4-41
control and status register set definition
4-33
Control Register 1, IP2 chip 4-37
Control Register 2, IP2 chip 4-39
Controller (DMAC) 2-10, 2-52
enable function 4-33
Enable Register, P2 chip 4-35
IndustryPack Address Counter, |P2 chip
4-41
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DMA continued
Interrupt Control Register, P2 chip 4-35
Local Bus Address Counter, IP2 chip
4-40
Status Register, |P2 chip 4-34
Table Address Counter, |P2 chip 4-42
transfers 2-12
DMAC
byte counter 2-61
command packets 2-53
Control Register 1 (bits 0-7) 2-56
Control Register 2 (bits 0-7) 2-59
Control Register 2 (bits 8-15) 2-57
interrupter 2-19
local bus address counter 2-60
LTO eror 1-53
off-board error 1-53
parity error 1-52
registers 2-53
Status Register 2-64
TEA, cause unidentified 1-54
VM Ebus address counter 2-60
VMEbus error 1-52
VMEDbus requester 2-13
documentation A-1
double bit error (cycle type = burst read or
non-burst read) 5-5
doublebit error (cycletype = non-burst write)
5-6
double bit error (cycle type = scrub) 5-7
DRAM 1-3
DRAM
and SRAM Memory Controller
Registers 3-25
Control Register 3-45, 5-18
memory controller, MC2 chip 3-5
Parity Error Interrupt Control Register
3-22
performance 3-6
size control bit encoding 3-27, 3-28
Space Base Address Register 3-25
Space Size Register 3-26

DRAM/SRAM Options Register 3-27
DTACK 2-9

Dummy Register 05-16

Dummy Register 1 5-17

DWB pin 2-8

E
ECC5-4
edge-sensitive interrupters 2-18
edge-sensitive interrupts 2-75
ending address register 2-27, 2-38
EPROM socket 1-3
EPROM/Flash interface 3-2
EPROM/Flash sizing
200/300-Series 1-11
400/500-Series 1-13
errata shests, chip 1-21
Error Address (Bits 15-8) 5-33
Error Address (Bits 23-16) 5-33
Error Address (Bits 31-24) 5-32
Error Address (Bits 7-4) 5-33
error conditions 1-50
Error Logger Register 5-31
error logging, ECC 5-7
error reporting 5-5
as alocal bus master 4-7
asalocal bus slave 4-7
IndustryPack 4-8
P2 chip 4-7
error sources, local 1-48
Error Syndrome Register 5-34
Ethernet address 1-44
Ethernet LAN memory map 1-38
Ethernet transceiver interface 1-3
examples

generating tick timer periodic interrupt

B-1
IP 16-bit memory space 4-47
I P 32-hit 1/0 space 4-50
IP 32-bit memory space 4-48
| P 8-bit memory space 4-46
IP /O space 4-49
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Index

IP ID space 4-51
setting up interrupt handler routine B-2
setting up local bus interrupter B-2
using bus timers 1-57

extended access cycles 2-34, 2-37

F
fair mode, VMEchip2 2-8, 2-14
features

IP2 chip 4-1

MC2 chip 3-1

MCECC 5-1

MVME172 1-3

VMEchip2 2-1
Flash Access Time Control Register 3-40
Flash memory device 1-3
Flash/EPROM interface 3-2
functional blocks, VMEchip2 2-4
functional description

IP2 chip 4-2

MC2 chip 3-2

MCECC 5-2

MVME172 1-5

VMEchip2 2-4

G
GCSR
base address registers, programming
2-37
board address 2-48
group address 2-47
map decoder 1-47
programming model 2-101
SIG3-0 interrupters 2-19
programming 2-103
GCSR, VMEchip2 2-20, 2-101

General Purpose
1/O pins 2-97
Inputs Register 3-33
Readable Jumpers Header 1-5
Register 0 2-108
Register 1 2-108
Register 2 2-109
Register 3 2-109
Register 4 2-110
Register 52-110
general purpose registers 2-102
Global Control and Status Registers (GCSR)
2-20, 2-101
global reset 2-18
global reset driver 2-18
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