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Safety Summary

The following general safety precautions must be observed during all phases of operation, service, and repair of this
equipment. Failure to comply with these precautions or with specific warnings elsewhere in this manua could result
in personal injury or damage to the equipment.

The safety precautionslisted below represent warnings of certain dangers of which Motorolaisaware. You, asthe user
of the product, should follow these warnings and all other safety precautions necessary for the safe operation of the
equipment in your operating environment.

Ground the Instrument.

To minimize shock hazard, the equipment chassis and enclosure must be connected to an electrical ground. If the
equipment is supplied with a three-conductor AC power cable, the power cable must be plugged into an approved
three-contact electrical outlet, with the grounding wire (green/yellow) reliably connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet International
Electrotechnical Commission (IEC) safety standards and local electrical regulatory codes.

Do Not Operate in an Explosive Atmosphere.

Do not operate the equipment in any explosive atmosphere such as in the presence of flammable gases or fumes.
Operation of any electrical equipment in such an environment could result in an explosion and cause injury or damage.

Keep Away From Live Circuits Inside the Equipment.

Operating personnel must not remove equipment covers. Only Factory Authorized Service Personnel or other
qualified service personnel may remove equipment coversfor internal subassembly or component replacement or any
internal adjustment. Service personnel should not replace components with power cable connected. Under certain
conditions, dangerous voltages may exist even with the power cable removed. To avoid injuries, such personnel should
always disconnect power and discharge circuits before touching components.

Use Caution When Exposing or Handling a CRT.

Breakage of a Cathode-Ray Tube (CRT) causes a high-vel ocity scattering of glass fragments (implosion). To prevent
CRT implosion, do not handle the CRT and avoid rough handling or jarring of the equipment. Handling of a CRT
should be done only by qualified service personnel using approved safety mask and gloves.

Do Not Substitute Parts or Modify Equipment.
Do not install substitute parts or perform any unauthorized modification of the equipment. Contact your local
Motorolarepresentative for service and repair to ensure that all safety features are maintained.

Observe Warnings in Manual.

Warnings, such as the example below, precede potentially dangerous procedures throughout this manual. Instructions
contained in the warnings must be followed. You should also employ al other safety precautions which you deem
necessary for the operation of the equipment in your operating environment.

To prevent serious injury or death from dangerous voltages, use extreme
caution when handling, testing, and adjusting this equipment and its
Warnin g components.




Flammability

All Motorola PWBs (printed wiring boards) are manufactured with a flammability rating
of 94V-0 by UL-recognized manufacturers.

EMI Caution

This equipment generates, uses and can radiate electromagnetic energy. It
may cause or be susceptible to electromagnetic interference (EMI) if not
Caution installed and used with adequate EMI protection.

Lithium Battery Caution

This product contains a lithium battery to power the clock and calendar circuitry.

with the same or equivalent type recommended by the equipment
Caution manufacturer. Dispose of used batteries according to the manufacturer’s
instructions.

i Danger of explosionif battery isreplaced incorrectly. Replace battery only

Il y a danger d’explosion s'il y a remplacement incorrect de la batterie.
A Remplacer uniquement avec une batterie du méme type ou d'un type
Attention €quivalent recommandé par le constructeur. Mettre au rebut les batteries
usagées conformément aux instructions du fabricant.

Explosionsgefahr bei unsachgeméaflem Austausch der Batterie. Ersatz nur
durch denselben oder einen vom Hersteller empfohlenen Typ. Entsorgung
Vorsicht gebrauchter Batterien nach Angaben des Herstellers.



CE Notice (European Community)

Motorola Computer Group products with the CE marking comply with the EMC Directive
(89/336/EEC). Compliance with this directive implies conformity to the following
European Norms:

EN55022 “Limits and Methods of Measurement of Radio Interference Characteristics
of Information Technology Equipment”; this product tested to Equipment Class B

EN50082-1:1997 “Electromagnetic Compatibility—Generic Immunity Standard, Part
1. Residential, Commercial and Light Industry”

System products also fulfill EN60950 (product safety) which is essentially the requirement
for the Low Voltage Directive (73/23/EEC).

Board products are tested in a representative system to show compliance with the above
mentioned requirements. A proper installation in a CE-marked system will maintain the
required EMC/safety performance.

In accordance with European Community directives, a “Declaration of Conformity” has
been made and is on file within the European Union. The “Declaration of Conformity” is
available on request. Please contact your sales representative.

Notice

While reasonable efforts have been made to assure the accuracy of this document,
Motorola, Inc. assumes no liability resulting from any omissions in this document, or from
the use of the information obtained therein. Motorola reserves the right to revise this
document and to make changes from time to time in the content hereof without obligation
of Motorola to notify any person of such revision or changes.

Electronic versions of this material may be read online, downloaded for personal use, or
referenced in another document as a URL to the Motorola Computer Group website. The
text itself may not be published commercially in print or electronic form, edited, translated,
or otherwise altered without the permission of Motorola, Inc.

It is possible that this publication may contain reference to or information about Motorola
products (machines and programs), programming, or services that are not available in your
country. Such references or information must not be construed to mean that Motorola
intends to announce such Motorola products, programming, or services in your country.



Limited and Restricted Rights Legend

If the documentation contained herein is supplied, directly or indirectly, to the U.S.
Government, the following notice shall apply unless otherwise agreed to in writing by
Motorola, Inc.

Use, duplication, or disclosure by the Government is subject to restrictions as set forth in
subparagraph (b)(3) of the Rightsin Technical Dataclause at DFARS 252.227-7013 (Nowv.
1995) and of the Rightsin Noncommercial Computer Software and Documentation clause
at DFARS 252.227-7014 (Jun. 1995).

Motorola, Inc.
Computer Group

2900 South Diablo Way
Tempe, Arizona 85282
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About This Manual

This manual provides board-level information and detailed ASIC
information, including register bit descriptions, for the MVME167PA-
xxSE and MVMEL177PA-xxSE series of VME single-board computers,
known collectively as the “MVME1X7P".

The “Petra” chip that distinguishes MVME167P and MVME177P single-
board computers is an application-specific integrated circuit (ASIC) used
on various Motorola VME boards which combines a variety of functions
previously implemented in other ASICs (among them the MC2 chip, the
IP2 chip, and the MCECC chip) in a single ASIC. On the MVME1X7P,
the “Petra” chip replaces the MCECC ASIC. As of the publication date, the
information presented in this manual applies to the following
MVME1X7P models:

M odel Number Characteristics

MVME167PA-24SE

25MHz MC68040, 16MB SDRAM, SCSI and Ethernet

MVME167PA-25SE

25MHz MC68040, 32MB SDRAM, SCSI and Ethernet

MVME167PA-34SE

33MHz MC68040, 16MB SDRAM, SCSI and Ethernet

MVME167PA-35SE

33MHz MC68040, 32MB SDRAM, SCSI and Ethernet

MVME167PA-36SE

33MHz MC68040, 64MB SDRAM, SCSI and Ethernet

MVMEL177PA-54SE

50MHz MC68060, 16MB SDRAM, SCSI and Ethernet

MVMEL77PA-55SE

50MHz MC68060, 32MB SDRAM, SCSI and Ethernet

MVME177PA-56SE

50MHz MC68060, 64MB SDRAM, SCSI and Ethernet

MVMEL77PA-64SE

60MHz MC68060, 16MB SDRAM, SCSI and Ethernet

MVME177PA-65SE

60MHz MC68060, 32MB SDRAM, SCSI and Ethernet

MVMEL77PA-66SE

60MHz MC68060, 64MB SDRAM, SCS| and Ethernet

MVMEL177PA-67SE

60MHz MC68060, 128MB SDRAM, SCSI and Ethernet

This manual is intended for anyone who designs OEM systems, adds
capability to an existing compatible system, or works in a lab environment
for experimental purposes. A basic knowledge of computers and digital
logic is assumed. To use this manual, you may also wish to become
familiar with the publications listed iAppendix C,Related

Documentation.
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Overview of Contents

Chapter 1, Programming Issues, describes the board-level hardware
features of MVMELX 7P single-board computers. It includes memory
maps and a discussion of some genera software considerations such as
cache coherency, interrupts, and bus errors.

Chapter 2, VMEchip2, describes the VMEchip2 ASIC, the local
bus/V M Ebus interface chip on MVME1X7P boards.

Chapter 3, PCCchip2, describes the PCCchip2 ASIC. The PCChip2isa
peripheral channel controller designed to interface an M C680x0-
compatible local bus to various on-board peripheral devices such as SCSI
and LAN controllers.

Chapter 4, MCECC Functions, describesthe ECC DRAM controller ASIC
(MCECC). Onthe MVMEL1X7P boards, it suppliesthe interface to a 144-
bit wide DRAM memory system.

Appendix A, Summary of Changes, lists the modifications that
accompanied the introduction of the Petra ASIC on the MVME167P and
MVMEL77P.

Appendix B, Printer and Serial Port Connections, contains drawings of
the printer and serial port interface connections available with the
MVME167P/IMVMEL77P and MVMET712 series transition board.

Appendix C, Related Documentation, listsall documentation related to the
MVME167P and MVMEL77P.

Comments and Suggestions

M otorolawel comes and appreciates your comments on itsdocumentation.
Wewant to know what you think about our manual s and how we can make
them better. Mail commentsto:

Motorola Computer Group
Reader Comments DW164
2900 S. Diablo Way
Tempe, Arizona 85282
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Y ou can aso submit comments to the following e-mail address:
reader-comments@mcg.mot.com

In all your correspondence, please list your name, position, and company.
Be suretoincludethetitle and part number of the manual and tell how you
used it. Then tell us your feelings about its strengths and weaknesses and
any recommendations for improvements.

Conventions Used in This Manual

The following typographical conventions are used in this document:

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

Unless otherwise specified, all address references are in hexadecimal.

An asterisk (*) following the signal name for signals which are level
significant denotes that the signal istrue or valid when the signal islow.

An asterisk (*) following the signal name for signals which are edge
significant denotesthat the actionsinitiated by that signal occur on high to
low transition.
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bold

isused for user input that you typejust asit appears; it isalso used for
commands, options and arguments to commands, and names of
programs, directories and files.

italic
isused for names of variablesto which you assign values. Italicisalso

used for comments in screen displays and examples, and to introduce
new terms.

courier

is used for system output (for example, screen displays, reports),
examples, and system prompts.

<Enter>, <Return> or <CR>
<CR> represents the carriage return or Enter key.
CTRL

represents the Control key. Execute control characters by pressing the
Ctrl key and the letter simultaneously, for example, Ctrl-d.

In thismanual, assertion and negation are used to specify forcing asignal
to aparticular state. In particular, assertion and assert refer to asignal that
is active or true; negation and negate indicate a signal that isinactive or
false. Thesetermsare used independently of the voltagelevel (high or low)
that they represent.

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

o A word is 16 bits, numbered 0 through 15, with bit O being the | east
significant.

o A longword is 32 bits, numbered 0 through 31, with bit O being the
least significant.
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Theterms control bit, status bit, true, and false are used extensively inthis
document. The term control bit is used to describe a bit 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. The
term false is used to indicate that the bit isin the state that disables the
function it controls. In all tables, the terms 0 and 1 are used to describe the
actual valuethat should bewritten to the bit, or thevaluethat it yieldswhen
read. The term 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
operational or exception conditions.
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Programming Issues 1

Introduction

The MVMEL67P and MVMEL77P single-board computers are complex
boards that interface both to the VMEbus and the SCSI bus. From a
programming standpoint, their multiple-bus interfaces raise issues of
cache coherency and support of indivisible cycles. There are also various
potential sources of bus error.

This chapter discusses those topicsin addition to interrupt handling, the
use of bus timers, and the programming interface to each device on the
board. Programmable registersthat reside in ASICs (Application-Specific
Integrated Circuits) onthe MV MELX 7P boardsare covered in the chapters
devoted to those devices.

Note The MVMELX7Ps new “Petra” ASIC performs the functions
previously implemented in the MCECC chip. For ease of use in
conjunction with programming models and documentation
developed for earlier boards, however, the structure of this
manual preserves the functional distinctions that formerly
characterized the MCECC ASIC.

The Petra ASIC and Second-Generation MVME1X7 Boards

Dueto rapid changes in technology, the production of certain AS Cs used
on various Motorola first- and second-generation VME embedded
controllers and single-board computers has ended. The Petra chip was
developed to replace these discontinued ASICs. In the case of
MVMEL67/177 seriesboards, the discontinued ASIC isthe MCECC chip.
The Petra chip now supplies the functions formerly implemented in the
MCECC chip.
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The Petra ASIC is functionally compatible with each of the components
that it replaces. In cases where functionality between AS Csis exclusive,
configuration switches or jumpers are provided to let you select the
desired functionality.

In several areas of functionality, the configuration switches provide

backward compatibility with earlier MVME167/177 implementations, but

you can override their settings in software if you wish. A “R/W” by the
corresponding register table entry in this manual denotes instances where
this override capability is present.

Where the older technology supported “fast page” or “EDO” DRAM
chips, the Petra memory controllers support SDRAM devices. The two
memory controllers modeled in Petra duplicate the functionality of the
“parity” memory controller found in the MC ASICs used on certain other
boards as well as that of the “single-bit error correcting/double-bit error
detecting” memory controller found in the MCECC ASICs used on the
MVME167/177.

This Programmer’s Reference Guide describes the MCECC model (in
Chapter 4). In the MVME167/177 application, there is logic on the Petra
chip to prevent you from inadvertently enabling the MC memory controller
model.

The same SDRAM memory array serves both controller models. The
SDRAM array is 32 data bits wide with 7 checkbits. The array architecture
is a non-interleaved single bank for sizes below 32MB. For array sizes
above 32MB, additional physical memory banks are added but the
architecture remains non-interleaved.

A final note on the SDRAM implementation: The bandwidth between the
SDRAM and local bus is greater than it was with the earlier DRAM array.
As a result, software takes less time to execute. Applications that
incorporate elapsed-time functions which are dependent on code
execution may have problems.

For readers who need to know the ASIC-specific differences between the
previous MCECC and Petra/MCECC programming models in detail,
certain areas of the text in this manual are printed in italics and marked
with change bars (as is done here). Readers should compare those sections
to the corresponding sections of the first- and second-generation manuals.
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Features

The “Petra” ASIC supplants the MCECC memory controller ASIC on
MVME1X7P boards, performing the memory control functions previously
carried out by the MCECC chip: It supplies the programmable interface for
the ECC-protected 16/32/64/128MB DRAM emulation.

The following table summarizes the features of the MVME167P and
MVMEL177P single-board computers.

Table 1-1. MVME1X7P Features Summary

Feature MVME167P MVME177P

Processor 25/33MHz 32-bit MC68040 50/60MHz 32-bit MC68060
microprocessor mi croprocessor

DRAM 16/32/64/128M B synchronous DRAM (SDRAM). Configurable to emulate
4/8/16/32/64/128MB ECC-protected DRAM
MVME1X7P boards use SDRAM (Synchronous DRAM) in place of DRAM.
Up to 64MB SDRAM is available on MVME167P boards; up to 128MB is
available on MVMEL177P boards.

SRAM 128KB SRAM with battery backup

EPROM Four 44-pin JEDEC standard PLCC | Two 44-pin JEDEC standard PLCC
EPROM sockets EPROM sockets

Flash Not available Four Intel 28FO08SA Flash memory

deviceswith optional write protection

NVRAM and 8K by 8 Non-Volatile RAM (NVRAM) and Real-Time Clock (RTC) with

RTC battery backup and watchdog function (SGS-Thomson M48T58)

Timers Four 32-bit tick timers and watchdog timer in Petra ASIC
Two 32-bit tick timers and watchdog timer in VMEchip2 ASIC

Software Eight software interrupts (including those in the VM Echip2 ASIC)

Interrupts

1/O Four EIA-232-D configurable serial ports via P2 and transition module

Parallel (printer) interface via P2 and transition module

SCSl interface with DMA via P2 or LCP2 adapter board

Ethernet transceiver interface via DB15 connector on transition module

http://www.motorola.com/computer/literature
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Table 1-1. MVME1X7P Features Summary (Continued)

Feature MVME167P ‘ MVMEL77P
VMEbus VM Ebus system controller functions
interface

VMEbus-to-local-bus interface (A32/A24, D32/D16/D8)
Local-bus-to-VMEbus interface (A16/A24/A32, D8/D16/D32)
Programmabl e interrupter and interrupt handler

Glabal Control/Status register for interprocessor communications

DMA capability for fast local-memory/V MEbus transfers (A16/A24/A32,
D16/D32 (D16/D32/D64 BLT)

Switches Two pushbutton switches (ABORT and RESET)

Status Indicators | Eight LEDs: Board Fail (FAIL), CPU Status (STAT), CPU Activity (RUN),
System Controller (SCON), LAN Activity (LAN), LAN Power (+12V), SCSI
Activity (SCSI), VME Activity (VME)

Applicable Industry Standards
These boards conform to the requirements of the following documents:
0 VMEbus Specification (IEEE 1014-87)
0 ElIA-232-D Serial Interface Specification, EIA
0 SCSI Specification, ANSI

Block Diagram

Figure 1-1 and Figure 1-2 are general block diagrams of the MVME167P
and MVMEL77P single-board computers.
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P1 _ _ P2
ﬂ ﬁ A AAA A
A v VVVYY
VMEchip 2 EPROM i82696CA 53C710 CD2401 Centronics
VMEbus 4 44-pin Ethernet scsl Quad Serial Compatible
Interface PLCC Controller Compressor 1/0 Controller _um«w_n_,ﬂ o
PCCCHIP 2
128KB 25/33MHZ Mezzanine M48T58
SRAM MC68040 PETRA Connectors Battery Backed
Battery Option MPU 8KB RAM/Clock
16-64MB
ECC SDRAM Up to 128MB ECC DRAM
Memory Array

2816 0800

Figure 1-1. MVME167P Block Diagram
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P1 _ _ P2
ﬂ 4 A AAAA
A v VVYVY
VMEchip 2 EPROM i82696CA 53C710 CD2401 Centronics
VMEbus 2 44-pin Ethernet SCsi Quad Serial Compatible
Interface PLCC Controller Compressor 1/0 Controller _umﬂw__ow_ﬁ 1o
PCCCHIP 2
128KB 50/60MHZ Mezzanine M48T58
SRAM 4MB FLASH MC68040 PETRA Connectors Battery Backed
Battery Option MPU 8KB RAM/Clock
16-128MB
ECC SDRAM Up to 128MB ECC DRAM
Memory Array

2816 0800

Figure 1-2. MVME177P Block Diagram
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Programming Interfaces

Programming Interfaces

The following sections describe the programming interface to devices on
the MVMEL67P and MVMEL77P single-board computers. Unless the

section specifies a particular board type, the discussion applies to both
models.

MC680X0 MPU

The MVMEL67P is based on the MC68040 microprocessor. The
MVMEL177P is based on the MC68060 microprocessor. Both processors
have on-chip instruction and data caches and a floating-point processor
(refer to the MC68040 and M C68060 user’s manuals for more
information).

Both models are available in various versions with the features listed in
Table 1-1 on page 1-3.

Data Bus Structure

Thelocal busfor al single-board computers described in this manual isa
32-bit synchronous bus, which is based on an MC68040-compatible bus
and which supports burst transfers. Throughout this manua thisbusis
referred to as the Local Bus. The various Local Bus master and slave
devicesusethe Loca Busto communicate. The Local Busisarbitrated by

priority type arbiter. The priority of the Local Bus masters from highest to
lowest is:

Highest priority 82596CA LAN
CD2401 serial (through the PCCchip2)
53C710 SCsl
VMEbus

Lowest priority MPU

http://www.motorola.com/computer/literature 1-7
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Asageneral rule, any master can access any slave; not all combinations
passthe common sensetest, however. Refer to the device-specific sections
of this manual and to the user's guide for each device to determine its port
size, data bus connection, and any restrictions that apply when accessing
the device.

EEPROMSs on the MVME1X7P

MVME167

Both boards include 44-pin PLCC/CL CC sockets for EEPROMS,
organized as follows:

M ode€l Sockets Banks
MVME167 4 2
MVMEL77 2 1

The MVME167P boards use 27C102JK or 27C202)K type EEPROMs.
The MVMEL77 boards use SGS-Thompson M27C4002 (256K x 16) or
AMD 27C4096 type EEPROMSs.

The EEPROMSs are organized as 32-bit wide banks that support 8-, 16-,
and 32-bit read accesses. (The MVMEL77 has Flash memory in addition
to EEPROM.)

The EEPROM s are mapped to Local Bus address 0 following aLocal Bus
reset. This allows the MC68040 to access the stack pointer and execution
addressfollowing areset. The EEPROMSs are controlled by the VMEchip2
ASIC. The map decoder, the access time, and the time they appear at
address 0 are programmabl e parameters. Refer to Chapter 2, VMEchip2 for
more detail.

Computer Group Literature Center Web Site
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MVMEL177

The EEPROMSs on the MVMEL77 share 2MB of memory with the first
2MB of Flash memory. The EEPROM can co-exist with 2MB of Flash, or
you may wish to program al 4MB as Flash memory. The Flash and
EEPROM configuration isjointly controlled by a configuration switch
($4) as described in Chapters 1 and 4 of MVMEL177P Single Board
Computer Installation and Use, and by control bit GPIO2 in the
VMEchip2 ASIC, as described in Chapter 2, VMEchip2.

The EPROM s are mapped to Local Bus address 0 following a Local Bus
reset. This allows the MC68060 processor to access the reset vector and
execution address following a reset.

Flash Memory on the MVME177

The MVMEL77 includes four 28FO08SA Flash memory devices. The 32-
bit wide Flash can support 8-, 16-, and 32-bit accesses. The Flash can be
used for the onboard debugger firmware, which can be downloaded from
1/0 resources such as Ethernet, SCSI, serial port, or VMEbus. Flash write-
protection is programmable by setting a control bit (GPIO bit 1) in the
VMEchip2 GPIO register after downloading.

When the Flash memory is used with EEPROM, only the top or bottom
2MB of Flash memory isvisible at any one time. For access to the
shadowed area of Flash, the 177Bug firmware provides the SFL ASH
command.

The MVMEL77 is shipped with the top 2MB of Flash memory and
EEPROM mapped asillustrated by Map 2 in Figure 1-3.

The 177Bug is shipped in EEPROM. To map all 4MB of Flash and retain
access to the 177Bug, perform the following steps:

1. Map Flash and EEPROM as shown in Map 3 in Figure 1-3.
2. Copy the 177Bug into the bottom 2MB of Flash memory.
3. Remap Flash memory as shown in Map 1 in Figure 1-3.
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MAP 2

MAP 1 (as shipped) MAP 3
FFBFFFFF FFBFFFFF
FLASH FLASH FLASH
MEMORY TOP 2MB BOTTOM
amB 2MB
-------------------------- FFA00000
1MB EPROM 1MB EPROM
DUPLICATED: DUPLICATED:
READABLE READABLE
NOT WRITABLE NOT WRITABLE
77777777777777777777777777 FF900000
1MB EPROM 1MB EPROM
(BUG)
FF800000 FF800000
NO EPROM
IN MAP

1534 9408

Figure 1-3. MVME177 Flash and EPROM Memory Mapping Schemes

SRAM

The MVMEL67P and MVMEL77P single-board computers include
128K B of 32-bit wide 100ns static RAM (SRAM) that supports 8-, 16-,
and 32-bit wide accesses. The SRAM allows the debugger to operate and
limited diagnostics to execute without using the on-board SDRAM or
mezzanines. The SRAM is under the control of the VMEchip2 ASIC, and

the accesstimeis programmable. Refer to Chapter 2, VMEchip2 for more
detail.

The MVMEL77P providesfor SRAM battery backup. The battery backup
function is supplied by a Dallas DS1210S nonvolatile controller chip and
Panasonic 2032 (or equivalent) battery.

1-10
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TheMVMEL177Pimplements primary and secondary backup sources. Y ou
can select from +5V standby power, the onboard battery, or both.

The jumpers and configuration switches for the MVME167P and
MVMEL77P are described in Chapter 1 of the Installation and Use manual
for the respective boards.

Onboard SDRAM

MVMEL167P boards are built with 16M B-64MB synchronous DRAM
(SDRAM). MVME177P boards are built with 16MB-128MB SDRAM.
TheMVMEL1X7P may havethe SDRAM configured to model 4AMB, 8MB,
16MB, 32MB, 64MB, or 128MB of ECC-protected DRAM.

In addition to the onboard SDRAM, an additional mezzanine (of the type
used on previous MVME1X7 boards) can be plugged in to provide up to
128MB of additional DRAM. All DRAM has ECC protection.

The SDRAM map decoder can be programmed to accommaodate different
base address(es) and sizes of mezzanine boards. The onboard SDRAM is
disabled by a Local Bus reset; it must be programmed in order for you to
accessit.

Most DRAM devices require some number of access cycles before the
DRAMs are fully operational. Normally this requirement is met by the
onboard refresh circuitry and normal DRAM initialization. However,
software should insure aminimum of 10 initialization cycles are
performed to each bank of RAM.

Detailed programming information is available in the chapters on the
memory options.
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Battery-Backed-Up RAM and Clock

Although the M48T58-70 RAM and clock chip is an 8-bit device, the
interface provided by the PCCchip2 supports 8-, 16-, and 32-hit accesses
to the M48T58. No interrupts are generated by the clock. Refer to Chapter
3, PCCchip2 and to the M48T58 data sheet for detailed programming
guidance and battery life information.

VMEDbus Interface

The VMEbus interface isimplemented with an ASIC called the
VMEchip2. The VMEchip2 includes:

0 Two tick timers

o0 A watchdog timer

0 Programmable map decoders for the master and slave interfaces
0 A VMEbusto/from local bus DMA controller

o A VMEbusto/from loca bus non-DMA programmed access
interface

o A VMEbusinterrupter, aVVMEbus system controller, aVMEbus
interrupt handler, and a VM Ebus requester

Processor-to-VMEbustransferscan be D8, D16, or D32. VMEchip2 DMA
transfersto theVV MEbus, however, canbeD16, D32, D16/BLT, D32/BLT,
or D64/MBLT.

Refer to Chapter 2, VMEchip2 for detailed programming information.

I/O Interfaces

The MVMEL67P and MVMEL77P single-board computers provide
onboard I/0 for many system applications. The l/O functionsinclude serial

ports, parallel (printer) port, Ethernet transceiver interface, and SCSI mass
storage interface.

1-12
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Serial Port Interface

The CD2401 serial controller chip (SCC) is used to implement the four
serial ports. The serial ports support the standard baud rates (110 to 38.4K
baud). The four serial ports differ in function because of the limited
number of pinson the P2 /O connector:

0 Serial port 1 isa minimum-function asynchronous port. It uses
RXD, CTS, TXD, and RTS.

0 Serial ports 2 and 3 are full-function asynchronous ports. They use
RXD, CTS, DCD, TXD, RTS, and DTR.

o Serial port 4 isafull-function asynchronous or synchronous port. It
can operate at synchronous bit rates up to 64 k bits per second. It
uses RXD, CTS, DCD, TXD, RTS, and DTR. It dso interfaces to
the synchronous clock signal lines. Refer to Appendix C, Related
Documentation for drawings of the serial port interface
connections.

All four serial ports use EIA-232-D drivers and receivers located on the
main board, and all the signal lines are routed to the I/O connector. The
configuration headers are located on the main board and may be on some
transition boards. An external 1/0 transition board is necessary to convert
the 1/O connector pinout to industry-standard connectors.

Note The MVMELX7P board hardware tiesthe DTR signal from the
CD2401 to the pin labeled RTS at connector P2. Likewise, RTS
from the CD2401 istied to DTR on P2. Therefore, when
programming the CD2401, assert DTR when you want RTS, and
RTSwhen youwant DTR.

On both MVME167P and MVME177P boards, the interface provided by
the PCCchip2 allows the 16-bit CD2401 serial controller chip to appear at
contiguous addresses. Accesses to the CD2401, however, must be 8 or 16
bits. 32-bit accesses are not permitted. Refer to the CD2401 data sheet and
to Chapter 3, PCCchip2 for detailed programming information.
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The CD2401 supports DMA operations to local memory. Because the
CD2401 does not support a retry operation necessary to break VMEbus
lockup conditions, the CD2401 DMA controllers should not be
programmed to access the VMEbus. The hardware does not restrict the
CD2401 to onboard DRAM.

Parallel (Printer) Interface

The PCCchip2 ASIC providesan 8-bit bidirectional parallel port. All eight
bits of the port must be either inputs or outputs (no individua selection).
In addition to the 8 bits of data, there are two control pins and five status
pins. Each of the status pins can generate an interrupt to the MPU in any
of the following programmable conditions: high level, low level,
high-to-low transition, or low-to-high transition. This port may be used as
a Centronics-compatible parallel printer port or as a general parallel 1/0
port.

When used asaparallel printer port, thefive status pinsfunction as: Printer
Acknowledge (ACK), Printer Fault (FAULTD), Printer Busy (BSY),
Printer Select (SELECT), and Printer Paper Error (PE), while the control
pins act as Printer Strobe (STROBEL), and Input Prime (INPD).

The PCCchip2 provides an auto-strobe feature similar to that of the
MVME147 PCC. In auto-strobe mode, after awrite to the Printer Data
Register, the PCCchip2 automatically asserts the STROBEUpin for a
selected time specified by the Printer Fast Strobe contral bit. In manual
mode, the Printer Strobe control bit directly controls the state of the
STROBEDpin.

Refer to Chapter 3, PCCchip2 for detailed programming information.
Refer to Appendix C, Related Documentation for drawings of the printer
port interface connections.
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Ethernet Interface

The MVMELX7P usesthe Intel 82596CA LAN coprocessor to implement
the Ethernet transceiver interface. The 82596CA accesses local RAM
using DMA operations to perform its normal functions. Because the
82596CA has small internal buffers and the VM Ebus has an undefined
latency period, buffer overrun may occur if the DMA is programmed to
access the VMEbus. Therefore, the 82596CA should not be programmed
to access the VMEDbus.

Every MVMELX7P that is built with an Ethernet interface is assigned an
Ethernet Station Address. The address is $0001A Fxxxxx where XXX is
the unique 6-nibble number assigned to the board (i.e., every MVMELX7P
has a different value for xxxxx).

Each board has an Ethernet Station Address displayed on alabel attached
to the VMEbus P2 connector. In addition, the six bytes including the
Ethernet address are stored in the configuration area of the BBRAM. That
is, 0001A Fooxxx is stored in the BBRAM. At an address of $FFFC1F2C,
the upper four bytes (0O0LAFxx) can be read. At an address of
$FFFC1F30, the lower two bytes (xxxx) can be read. (Refer to the
BBRAM/TOD Clock memory map description in this chapter under
Battery-Backed-Up RAM and Clock for specifics.)

The MVME1X7P debugger firmware has the capability to retrieve or set
the Ethernet address. If the datain the BBRAM islost, use the number on
the VMEbus P2 connector label to restoreit.

The Ethernet transceiver interface is located on the MVMELX7P main
board, and the industry-standard DB15 connector is located on the
MVMET712B transition board.

Support functions for the 82596CA LAN coprocessor are provided by the
PCCchip2 ASIC. Refer to the 82596CA user’s guide and to Chapter 3,
PCCchip2 for detailed programming information.
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SCSI Interface

The MVME167P and MVMEL77P single-board computers provide for
mass storage subsystems through the industry-standard SCSI bus. These
subsystems may include hard and floppy disk drives, streaming tape
drives, and other mass storage devices. The SCSI interfaceisimplemented
using the NCR 53C710 SCSI 1/O controller.

Support functions for the 53C710 are provided by the PCCchip2 ASIC.
Refer to the 53C710 user’s guide and to Chapter 3, PCCchip2 for detailed
programming information.

SCSI Termination
It isimportant that the SCSI bus be properly terminated at both ends.

Sockets for terminators are provided on the P2 or L CP2 adapter board. If
the SCSI bus ends at the adapter board, termination resistors must be
installed on the adapter board. +5V power to the SCSI bus TERM power
line and termination resistorsis supplied through a fuse located on the
adapter board (in the case of the MVME167P) or through afuse on the
MVMET712 series transition module and a diode on the adapter board (in
the case of the MVMEL77P).

Local Resources

The MVME167P and MVMEL77P single-board computersinclude many
resources for the local processor. These include tick timers, software-
programmable hardware interrupts, a watchdog timer, and alocal bus
timeout.

Programmable Tick Timers

Four 32-bit programmable tick timers with 1us resolution are available;
two in the VMEchip2 ASIC and two in the PCCchip2 ASIC. Thetick
timers may be programmed to generate periodic interrupts to the
processor. Refer to Chapter 2, VMEchip2 and Chapter 3, PCCchip2
respectively for detailed programming information.
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Watchdog Timer

The VMEchip2 ASIC supplies awatchdog timer function. When enabled,
the watchdog timer must be reset by software within the programmed
interval or it times out. The watchdog timer can be programmed to
generate aSY SRESETOsignal, alocal reset signal, or aboard fail signal if
it times out. Refer to Chapter 2, VMEchip2 for detailed programming
information.

Software-Programmable Hardware Interrupts

The VMEchip2 ASIC supplies eight software-programmable hardware
interrupts. These interrupts allow software to create a hardware interrupt.
Refer to Chapter 2, VMEchip2 for detailed programming information.

Local Bus Timeout

The MVME167P and MVMEL77P single-board computers provide a
timeout function in the VMEchip2 ASIC for the Local Bus. When the
timer is enabled and a Local Bus access times out, a Transfer Error
Acknowledge (TEA) signal is sent to the Local Bus master. The time-out
value is selectable by software for 8 psec, 64 psec, 256 psec, or infinite.
The Local Bustimer does not operate during VM Ebus bound cycles.

VMEDbus bound cycles are timed by the VM Ebus access timer and the
VMEDbus global timer. Refer to Chapter 2, VMEchip2 for detailed
programming information.

Functional Description

This section highlights a few specific features of the MVMELX 7P single-
board computers. For a complete functional description of the major
blocks of the MVMELXT7R, refer to the Installation and Use manual.
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VMEDbus Interface and VMEchip2

The local-bus-to-VMEbus interface and the VM Ebus-to-local-bus
interface are provided by the VMEchip2 ASIC. The VMEchip2 can also
provide the VMEbus system controller functions. Refer to the VM Echip2
description in Chapter 2 for detailed programming information.

VMEchip2 General-Purpose I/O

The MVMELX7P single-board computers, both MVME167P and
MVME177P, follow the previous MVMEL77 in their routing of GPIO
signals:

o GPIO1 controls Flash memory write protection.

0 GPIO3 sdlects between shared EPROM/Flash mode or Flash-only
mode.

o GPIO2 controlswhether the upper or lower Flash addresses are used
in shared EPROM/Flash mode.

0 GPIOO’s function as +12V power status signal is unchanged.

Petra/VMEchip2 Redundant Logic

In support of possible future configurations in which the MVME1X7P
might be offered as a single-board computer without the VMEbus
interface, certain logic in the VMEchip2 has been duplicated in the Petra
chip. Table 1-2shows the location of the overlapping logic. As long as the
VMEchip2 ASIC is present, the redundant logic is inhibited in the Petra
chip.

Note that theABORT switch logic in the VMEchip2 is not used. Likewise
unused are the GPI inputs to the VMEchip2, which are located at
$FFF40088 bits 7-0. Instead, thBORT switch interrupt is integrated into

the Petra ASIC at location $FFF42043. The GPI inputs are integrated into
the Petra ASIC at location $FFF4202C bits 23-16.
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Table 1-2. Functions Duplicated in VMEchip2 and Petra ASICs

VMEchip2 Petra Chip
Address Bit # Address Bit # Notes
$FFF40060 28-24 $FFF42044 28-24 15
$FFF40060 22-19, $FFF42044 22-19, 25
17,16 17,16
$FFF4004C 13-8 $FFF42044 13-8 35
$FFF40048 7 $FFF42048 8 4
$FFF40048 9 $FFF42048 9 45
$FFF40048 10 $FFF42048 10 4,5
$FFF40048 11 $FFF42048 11 45
$FFF40064 31-0 $FFF4204C 30 8
$FFF42040 6-0 6
$FF800000-$FFBFFFFF 31-0 $FF800000-$FFBFFFFF 31-0 7
$FFE00000-$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 the VM Echip2 and Petra ASICs hasaone-to-one
correspondence.

. ABORT switch interrupt control. Implemented also in the

VMEchip2, but with a different bit organization (refer to the
VMEchip2 description in Chapter 2). Inthe MVMELX7P, the
ABORT switch iswired to the Petra chip, not the VM Echip2.

. The SRAM and EPROM decoder intheV MEchip2 (version 2) must

be disabled by software before any accesses are made to these
address spaces.
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8. 32-hit prescaler. The prescaler can also be accessed at $FFF40064
when the optional VMEbusis not enabled.

Memory Maps

Local Bus

There are two points of view for memory maps.

1. The mapping of all resources as viewed by local bus masters (local
bus memory map)

2. The mapping of onboard resources as viewed by VMEbus masters
(VMEbus memory map)

The memory maps and 1/0O maps described in the following tables are
correct for al local bus masters. Some address translation capability exists
in the VMEchip2. This capability makes it possible to have multiple
MV ME1X 7P modules on the same VM Ebus with different virtual local
bus maps as viewed by different VM Ebus masters.

Memory Map

Thelocal 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

Thefollowing tables show the memory maps of devicesthat respond to the
normal addressrange. The normal addressrangeisdefined by the Transfer
Type (TT) signals on the local bus. On the MVMELX7P, Transfer Types
0, 1, and 2 define the normal address range.

Table 1-3 is the entire map from $00000000 to $FFFFFFFF. Many areas
of the map are user-programmable, and suggested uses are shown in the
table. The cacheinhibit function is programmablein the MC680x0 MMU.
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The onboard 1/0 space must be marked cache-inhibit and serialized in its
pagetable. Table 1-4 on page 1-22 further definesthe map for thelocal 1/0

devices on the MVMELX7P.

Table 1-3. Local Bus Memory Map

Address Software
Devices Accessed Port Size Size Cache Notes
Range -
Inhibit
$00000000 - User Programmable D32 DRAMSIZE N 1,2
DRAMSIZE (Onboard SDRAM)
DRAMSIZE - | User Programmable D32/D16 | 3GB ? 3,4
SFF7FFFFF (VMEDbus)
$FF800000 - ROM (167P) D32 aMB N
$FFBFFFFF  "EPROM/Flash (177P) D32 | 2MB N 16
EPROM,
4AMB Fash
$FFCO0000 - | Reserved -- 2MB - 5
$FFDFFFFF
$FFEO0000- | SRAM D32 128KB N -
SFFELFFFF
$FFE20000 - | SRAM (repeated) D32 896K B N -
$FFEFFFFF
$FFFO0000 - | Local 1/0 Devices D32-D8 | IMB Y 3
$FFFEFFFF | (Refer to next table)
$FFFF0000 - | User Programmable D32/D16 | 64KB ? 2,4
SFFFFFFFF (VMEbus A16)
Notes

1. ROM onMVME167P, ROM/FlashonMVME177P. Flash/EPROM
devices appear at $FF800000 - $FFBFFFFF, and also appear at
$00000000 - $003FFFFF if the ROMO bit in the VMEchip2
EPROM control register is high (ROMO = 1).

The ROMO bit islocated at address $FFF40030 bit 20. ROMO 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
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($00000000 - $003FFFFF). The VMEchip2 and DRAM map
decoders are disabled by alocal bus reset.

On the MVMEL77P, the Flash/EPROM memory is mapped at
$00000000 - $003FFFFF by hardware default through the
VMEchip2.

. Thisareais user-programmable. The suggested use is shown in the

table. The DRAM decoder is programmed in the MCECC chip, and
the local-to-V M Ebus decoders are programmed in the VM Echip2.

. Size is approximate.
. Cache inhibit depends on devices in area mapped.

. Thisareais not decoded. If these |ocations are accessed and the

local bus timer is enabled, the cycle times out and is terminated by
aTEA signal.

. The Flash and EEPROM configuration isjointly controlled by a

configuration switch ($4) as described in Chapters 1 and 4 of
MVMEL77P Single Board Computer Installation and Use, and by
control bit GPIO2 in the VMEchip2 ASIC, as described in Chapter
2, VMEchip2. Depending on the setting of $4, this address space
may reference 2MB EPROM, 1IMB EPROM and 2MB Flash, or
4MB Flash.

Table 1-4 focuses on the Local I/0 Devices portion of the local bus Main

Memory Map..
Table 1-4. Local I/O Devices Memory Map
Address Range Devices Accessed Port Size Size Notes
$FFFO0000 - $FFF3FFFF | Reserved - 256KB | 5
$FFF40000 - $FFF400FF | VMEchip2 (LCSR) D32 256B 14
$FFF40100 - $FFF401FF | VMEchip2 (GCSR) D32-D8 | 256B 14
$FFF40200 - $FFFA0FFF | Reserved - 3.5KB 57
$FFF41000 - $FFF41FFF | Reserved - 4KB 5
$FFF42000 - $FFF42FFF | PCCchip2 D32-D8 | 4KB 1
$FFFA3000 - $FFF430FF | PetradMCECC #1 D8 256B 1
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Table 1-4. Local I/O Devices Memory Map (Continued)

Address Range Devices Accessed Port Size Size Notes
$FFF43100 - $FFFA31FF Petra/MCECC #2 D8 256B 1
$FFF43200 - $FFF43FFF | PetralM CECCs (repeated) - 3.5KB 17
$FFF44000 - $FFF44FFF | Reserved - 4KB 5
$FFF45000 - $FFF451FF | CD2401 (Seriadd Comm. Cont.) | D16-D8 | 512B 19
$FFF45200 - $FFFA5DFF | Reserved - 3KB 79
$FFFA5EQO - $FFFA5FFF | Reserved - 512B 1,9
$FFF46000 - $FFF46FFF | 82596CA (LAN) D32 4KB 18
$FFF47000 - $FFF47FFF | 53C710 (SCSl) D32/D8 | 4KB 1
$FFF48000 - $FFFAFFFF | Reserved -- 32KB 5
$FFF50000 - $FFF6FFFF | Reserved - 128KB | 5
$FFF70000 - $FFF76FFF | Reserved - 28KB 6
$FFF77000 - $FFF77FFF | Reserved - 4KB 2
$FFF78000 - $FFF7EFFF | Reserved - 28KB 6
$FFF7F000 - $FFF7FFFF | Reserved -- 4KB 2
$FFF80000 - $FFFOFFFF | Reserved - 128KB 6
$FFFA0000 - $FFFBFFFF | Reserved - 128KB |5
$FFFC0000 - $FFFCFFFF | M48T58 (BBRAM, TOD D32-D8 | 64KB 1

Clock)
$FFFDO0000 - $FFFDFFFF | Reserved - 64KB 5
$FFFEO000 - $FFFEFFFF | Reserved -- 64K B 2
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Notes

1.

For acomplete description of theregister bits, refer to the data sheet
for the specific chip. For a more detailed memory map refer to the
following detailed periphera device memory maps.

. Onthe MVMELXTP, this area does not return an acknowledge

signal. If thelocal bustimer is enabled, the accesstimes out and is
terminated by a TEA signal.

. Byte reads should be used to read the interrupt vector. These

locations do not respond when an interrupt is not pending. If the
local bustimer isenabled, the accesstimes out and isterminated by
aTEA signal.

. Writesto the LCSR inthe VMEchip2 must be 32 bits. LCSR writes

of 8 or 16 bitsterminatewithaTEA signal. Writesto the GCSR may
be 8, 16 or 32 hits. Readsto the LCSR and GCSR may be 8, 16 or
32 hits.

. This area does not return an acknowledge signal. If the local bus

timer is enabled, the access times out and is terminated by a TEA
signal.

. This area does return an acknowledge signal.
. Sizeis approximate.

. Port commands to the 82596CA must be written as two 16-bit

writes: upper word first and lower word second.

. The CD2401 appears repeatedly from $FFF45200 to $FFFA5FFF

on the MVMELX7P. If the local bustimer is enabled, the access
times out and is terminated by a TEA signal.
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Detailed I/O Memory Maps
Tables 1-5 through 1-14 give the detailed memory mapsfor: 7

VMEchip2 Table 1-5
PCCchip 2 Table 1-7
Printer Table 1-6
MCECC Internal Register Table 1-8
Cirrus Logic CD2401 Serial Port Table 1-9
82596CA Ethernet LAN chip Table 1-10
53C710 SCSI chip Table 1-11
M48T58 BBRAM, TOD Clock Table 1-12
BBRAM Configuration Area Table 1-13
TOD Clock Table 1-14

You can obtain manufacturers’ errata sheets for the various chips listed
above by contacting your local Motorola sales representative. A non-
disclosure agreement may be necessary.
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Table 1-5. 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 1-5. 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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Memory Maps

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
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Programming Issues

Table 1-5. VMEchip2 Memory Map (Sheet 3 of 3)

VMEchip2 GCSR Base Address = $FFF40100

Offsets Bit Numbers
VME | Local | 45l 4| 13|12|1n|10]|9|8|7|6|5]a|3|2]1]o0
-bus | Bus
0 0 Chip Revision ChipID
2 | 4 | v |lvLr|Lr|L]s|s|s|s|R| 1 |BF|s|srs|IX|X]|X
M M M M | | | | S S C FL
3 2 1 0 G G G G T F (0]
3 2 1 0 N
4 8 General Purpose Control and Status register O
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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Memory Maps

Table 1-6. Printer Memory Map

Printer ACK Interrupt Control Register $FFF42030
BIT 31 30 29 28 27 26 25 24
NAME PLTY E/L* INT IEN ICLR IL2 IL1 ILO

Printer FAULT Interrupt Control Register  $FFF42031
BIT 23 22 21 20 19 18 17 16
NAME PLTY E/L* INT IEN ICLR IL2 IL1 ILO

Printer SEL Interrupt Control Register $FFF42032
BIT 15 14 13 12 11 10 9 8
NAME | PLTY | E/L* INT IEN ICLR IL2 IL1 ILO

Printer PE Interrupt Control Register $FFF42033
BIT 7 6 5 4 3 2 1 0
NAME | PLTY | E/L* INT IEN ICLR IL2 IL1 ILO

Printer BUSY Interrupt Control Register $FFF42034
BIT 31 30 29 28 27 26 25 24
NAME | PLTY | E/L* INT IEN ICLR IL2 IL1 ILO

Printer Input Status Register  $FFF42036
BIT 15 14 13 12 11 10 9 8
NAME | PLTY ACK FLT SEL PE BSY

Printer Port Control Register  $FFF42037
BIT 7 6 5 4 3 2 1 0
NAME DOEN | INP STB | FAST | MAN

Printer Data Register 16 bits  $FFF4203A
BIT 15-0
NAME PD15 - PDO
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Programming Issues

Table 1-7. PCCchip2 Memory Map

PCCchip2 Base Address = $FFF42000

OFFSET:
D31 D24 D23 D16
00 CHIP ID CHIP REVISION
04 TIC TIMER 1
08 TIC TIMER 1
oc TIC TIMER 2
10 TIC TIMER 2
14 PRESCALER COUNT REGISTER PRESCALER CLOCK ADJUST
GPI GPI GPI GPI GPI GPI .| P | GpPOE | GPO
18 PLTY | E/L* INT IEN ICLR IRQ LEVEL
scc | scc | scc | scc | scc scc | scc | scc
1C RTRY | PAR EXT | LTO | SCLR MDM | MDM | MDM SICRC TE\I/D:L’\A
ERR | ERR | ERR | ERR ERR IEN | AVEC Q
20
24 SCC TRANSMIT PIACK
LAN LAN LAN LAN
28 PAR EXT LTO | SCLR
ERR | ERR | ERR
scsl | scsi | scsi | scsi
2C PAR EXT LTO | SCLR
ERR | ERR | ERR
PRTR | PRTR | PRTR | PRTR | PRTR PRTR ACK PRTR | PRTR | PRTR | PRTR | PRTR PRTR FAULT
30 ACK ACK ACK ACK ACK IRQ LEVEL FLT FLT FLT FLT FLT IRQ LEVEL
PLTY E/L* INT IEN ICLR PLTY E/L* INT IEN ICLR
PRTR | PRTR | PRTR | PRTR | PRTR
34 BSY BSY | BSY BSY BSY IE%TEEE&I
PLTY | E/L* INT IEN ICLR
38 CHIP SPEED
3C

SCC PROVIDES ITS OWN VECTORS

This sheet continues on facing page. —»
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Memory Maps

D15 D8 D7 DO
/| cPU | MSTR | FAST
DRO AN 040 INT | BRAM VECTOR BASE REGISTER
L . EN

COMPARE REGISTER

COUNTER REGISTER

COMPARE REGISTER

COUNTER REGISTER

CR | coc | Tic CLR | coc | TIC
OVERFLOW SvE N EN OVERFLOW SvE N EN
COUNTER 2 M ) ) COUNTER 1 1 ] }
Tic2 | Tic2 | Tic2 TIC TIMER 2 Ticr | Tier | mea TIC TIMER 1
INT | EEN | ICLR IRQ LEVEL INT | EN | ICLR IRQ LEVEL
STCXC STCXC STCXC SCC TRANSMIT scc | scc SRCXC SRCXC SRCXC SCC RECEIVE
IRQ | IEN | AVEC IRQ LEVEL SCL 1SS0 | eo IEN | AVEC IRQ LEVEL

SCC MODEM PIACK

SCC RECEIVE PIACK

LAN | LAN | |AN | LAN | LAN LAN INT LAN | LAN 'E;’; 'E;’; 'é";’; LAN ERR
INT INT
oty | B INT IEN | ICLR IRQ LEVEL sc1 SCo NT N IR IRQ LEVEL
scsl | scsl SCSIINT
IRQ IEN IRQ LEVEL
PRTR | PRTR | PRTR | PRTR | PRTR PRTR SEL PRTR | PRTR | PRTR | PRTR | PRTR PRTR PE
SEL SEL | SEL SEL | SEL IRQ LEVEL PE PE PE PE PE IRQ LEVEL
PLTY | EIL* INT IEN | ICLR PLTY | ENL* INT IEN | ICLR
PRTR PRTR | PRTR | PRTR | PRTR | PRTR PRTR | pRTR | PRTR | PRTR | PRTR
ANY ACK FLT SEL PE BSY DAT INP sTB | FAST | MAN
INT ENBL ASTB | STB
PRINTER DATA
INTERRUPT INTERRUPT
IPL LEVEL MASK LEVEL
1362 9403
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Programming Issues

Table 1-8. 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 CID5 CID5 CID4 CID3 CID2 CID1 CIDO
$04 CHIP REV7 REV6 REVS5 REV4 REV3 REV2 REV1 REVO
REVISION
$08 MEMORY 0 0 FSTR 1 0 MSIZ2 | MSIZ1 MSIZ0
CONFIG D
$0C DUMMY 0O 0 0 0 0 0 0 0 0
$10 DUMMY 1 0 0 0 0 0 0 0 0
$14 BASE BAD31 | BAD30 | BAD2 | BAD2 BAD27 BAD26 | BAD25 | BAD24
ADDRESS 9 8
$18 DRAM BAD23 | BAD22 | RWB5 | SWAI RWB3 NCEIE | NCEB | RAMEN
CONTROL T N EN
$1C BCLK BCK7 BCK6 BCK5 BCK4 BCK3 BCK2 BCK1 BCKO
FREQUENCY
$20 DATA 0 0 DERC | ZFILL | RWCKB 0 0 0
CONTROL
$24 SCRUB RACO RADA | HITDI SCRB | SCRBEN 0 SBEIE IDIS
CONTROL DE TA S N
$28 SCRUB SBPD1 | SBPD1 | SBPD1 | SBPD SBPD11 | SBPD1 | SBPD9 SBPD8
PERIOD 5 4 3 12 0
$2C SCRUB SBPD7 | SBPD6 | SBPD5 | SBPD SBPD3 SBPD2 | SBPD1 SBPDO
PERIOD 4
$30 CHIP CPS7 CPS6 CPS5 CP4 CPS3 CPS2 CPS1 CPSO
PRESCALE
$34 SCRUBTIME | SRDIS 0 STON | STON STONO STOFF | STOFF | STOFFO
ON/OFF 2 1 2 1
$38 SCRUB 0 0 SPS21 | SPS20 SPS19 SPS18 SPS17 SPS16
PRESCALE
$3C SCRUB SPS15 SPS14 | SPS13 | SPS12 SPS11 SPS10 SPS9 SPS8
PRESCALE
$40 SCRUB SPS7 SPS6 SPS5 SPs4 SPS3 SPS2 SPS1 SPSO
PRESCALE
$44 SCRUB ST15 ST14 ST3 ST12 ST11 ST10 ST9 ST8
TIMER
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Memory Maps

Table 1-8. MCECC Internal Register Memory Map (Continued)
MCECC Base Address = $FFF43000 (1st); $FFF43100 (2nd)

Register Register Register Bit Names
Offset Name
D31 D30 | D29 | D28 D27 D26 | D25 D24
$48 SCRUB ST7 ST6 STS ST4 ST3 ST2 ST1 STO
TIMER
$4c SCRUB 0 0 0 0 0 SAC26 | SAC25 | SAC24
ADDR CNTR
$50 SCRUB SAC23 | SAC22 | SAC21 | SAC20 | SACI19 | SACI8 | SACL7 | SACL6
ADDR CNTR
$54 SCRUB SAC15 | SAC14 | SAC13 | SAC12 | SACI1 | SACIO | SAC9 | SACS
ADDR CNTR
$58 SCRUB SAC7 | SAC6 | SAC5 | SAC4 0 0 0 0
ADDR CNTR
$5C ERROR ERRLO | ERD | ESCR | ERA EALT 0 MBE SBE
LOGGER G B
$60 ERROR EA31 | EA30E | EA29 | EA28 | EA27 EA26 | EA25 EA24
ADDRESS
$64 ERROR EA23 | EA22 | EA21 | EA20 | EAI19 EAl8 | EAL7 EA16
ADDRESS
$68 ERROR EAL15 | EAl14 | EAL3 | EAL2 EA1l EA10 EA9 EA8
ADDRESS
$6C ERROR EA7 EA6 EA5 EA4 0 0 0 0
ADDRESS
$70 ERROR s7 S6 S5 s4 S3 2 Ss1 S0
SYNDROME
$74 DEFAULTSL | WRHDI | STATC | FSTR | SELI1 | SELIO | RSIzZ2 | RSIZ1 | RSIZO
S oL D
$78 DEFAULTS2 | FRC_O | XY_FL | REFDI | TVEC | NOCAC | RESST | RESST | RESSTO
PN IP S T HE 2 1
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Programming Issues

Table 1-9. Cirrus Logic CD2401 Serial Port Memory Map
Base Address = $FFF45000

Register Description Register | Offsets | Size Access
Name
Global Registers
Global Firmware Revision Code Register | GFRCR 81 B R
Channel Access Register CAR EE B R/IW
Option Registers
Channel Mode Register CMR 1B B R/W
Channel Option Register 1 COR1 10 B R/W
Channel Option Register 2 COR2 17 B R/W
Channel Option Register 3 COR3 16 B R/W
Channel Option Register 4 COR4 15 B R/W
Channel Option Register 5 COR5 14 B R/W
Channel Option Register 6 COR6 18 B R/W
Channel Option Register 7 COR7 07 B R/W
Specia Character Register 1 SCHR1 1F B R/W
Async
Specia Character Register 2 SCHR2 1E B R/W
Async
Specia Character Register 3 SCHRS3 1D B R/W
Async
Specia Character Register 4 SCHR4 1C B R/W
Async
Specia Character Range low SCRI 23 B R/W
Async
Specia Character Range high SCRh 22 B R/W
Async
LNext Character LNXT 2E B R/W
Async
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Memory Maps

Table 1-9. Cirrus Logic CD2401 Serial Port Memory Map (Continued)

Base Address = $FFF45000

Register Description Register | Offsets | Size Access
Name
Bit Rateand Clock Option Registers
Receive Frame Address Registerl RFAR1 1F B R/W Sync
Receive Frame Address Register2 RFAR2 1E B R/W Sync
Receive Frame Address Register3 RFAR3 1D B R/W Sync
Receive Frame Address Register4 RFAR4 1C B R/W Sync
CRC Polynomial Select Register CPSR D6 B R/W Sync
Receive Baud Rate Period Register RBPR CB B R/W
Receive Clock Option Register RCOR C8 B R/W
Transmit Baud Rate Period Register TBPR C3 B R/W
Transmit Clock Option Register TCOR Co B R/W
Channel Command and Status Registers

Channel Command Register CCR 13 B R/W
Specia Transmit Command Register STCR 12 B R/W
Channel Status Register CSR 1A B R
Modem Signal Value Registers MSVR- DE B R/W

RTS

MSVR- DF B R/W

DTR

Interrupt Registers
Local Interrupt Vector Register LIVR 09 B R/W
Interrupt Enable Register IER 1 B R/W
Local Interrupting Channel Register LICR 26 B R/W
Stack Register STK E2 B R
Receive Interrupt Registers
Receive Priority Interrupt Level Register | RPILR E1l B R/W
Receive Interrupt Register RIR ED B R
Receive Interrupt Status Register RISR 88 W R/W
(NOTE)
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Programming Issues

Table 1-9. Cirrus Logic CD2401 Serial Port Memory Map (Continued)

Base Address = $FFF45000

Register Description Register | Offsets | Size Access
Name
Receive Interrupt Status Register low RISRI 89 B R
Receive Interrupt Status Register high RISRh 88 B R
Receive FIFO Output Count RFOC 30 B R
Receive Data Register RDR F8 B R
Receive End Of Interrupt Register REOIR 84 B W
Transmit Interrupt Registers
Transmit Priority Interrupt Level Register | TPILR EO B R/W
Transmit Interrupt Register TIR EC B R
Transmit Interrupt Status Register TISR 8A B R
Transmit FIFO Transfer Count TFTC 80 B R
Transmit Data Register TDR F8 B W
Transmit End Of Interrupt Register TEOIR 85 B w
Modem Interrupt Registers
Modem Priority Interrupt Level Register | MPILR E3 B R/W
Modem Interrupt Register MIR EF B R
Modem (/Timer) Interrupt Status Register | MISR 8B B R
Modem End Of Interrupt Register MEOIR 86 B W
DMA Registers
DMA Mode Register (write only) DMR F6 B w
Bus Error Retry Count BERCNT | 8E B R/W
DMA Buffer Status DMABSTS | 19 B R
DMA Receive Registers

A Receive Buffer Address Lower ARBADRL | 42 w R/W
A Receive Buffer Address Upper ARBADRU | 40 w R/W
B Receive Buffer Address Lower BRBADRL | 46 w R/W
B Receive Buffer Address Upper BRBADRU | 44 w R/W
A Receive Buffer Byte Count ARBCNT | 4A w R/W
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Memory Maps

Table 1-9. Cirrus Logic CD2401 Serial Port Memory Map (Continued)
Base Address = $FFF45000

Register Description Register | Offsets | Size Access
Name
B Receive Buffer Byte Count BRBCNT | 48 W R/W
A Receive Buffer Status ARBSTS | 4F B R/W
B Receive Buffer Status BRBSTS | 4E B R/W
Receive Current Buffer Address Lower RCBADRL | 3E W R
Receive Current Buffer Address Upper RCBADRU | 3C W R
DMA Transmit Registers
A Transmit Buffer Address Lower ATBADRL | 52 w R/W
A Transmit Buffer Address Upper ATBADRU | 50 w R/W
B Transmit Buffer Address Lower BTBADRL | 56 w R/W
B Transmit Buffer Address Upper BTBADRU | 54 w R/W
A Transmit Buffer Byte Count ATBCNT | 5A W R/W
B Transmit Buffer Byte Count BTBCNT | 58 W R/W
A Transmit Buffer Status ATBSTS | 5F B R/W
B Transmit Buffer Status BTBSTS | 5E B R/W
Transmit Current Buffer Address Lower TCBADRL | 3A W R
Transmit Current Buffer Address Upper TCBADRU 38 W R
Timer Registers
Timer Period Register TPR DA B R/W
Receive Time-out Period Register RTPR 24 w R/W
Async
Receive Time-out Period Regis low RTPRI 25 B R/W
Async
Receive Time-out Period Register high RTPRh 24 B R/W
Async
General Timer 1 GT1 2A W R Sync
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Programming Issues

Table 1-9. Cirrus Logic CD2401 Serial Port Memory Map (Continued)

Base Address = $FFF45000

Register Description Register | Offsets | Size Access
Name
General Timer 1 low GT1l 2B B R Sync
General Timer 1 high GT1h 2A B R Sync
General Timer 2 GT2 29 B R Sync
Transmit Timer Register TTR 29 B R Async

Note Thisisal16-hit register

Table 1-10. 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 register entries.

2. After resetting, you must write the System Configuration Pointer to
the command registers before writing to the MPU Channel
Attention register. Writesto the System Configuration Pointer must
be upper word first, lower word second.
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Memory Maps

Table 1-11. 53C710 SCSI Memory Map

Base Addressis $FFF47000

Big Endian 53C710 Register Address Map SCRIPTs Mode and
