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About This Manual
The MVME2300 Series VME Processor Module Programmer’s Reference 
Guide provides board-level information and detailed ASIC information, 
including register bit descriptions, for the MVME2300 and 
MVME2300SC series of VME processor modules.

The MVME2300 series VME processor module is based on an MPC603 
or MPC604 PowerPC microprocessor, and features dual PCI Mezzanine 
Card (PMC) slots with front panel and/or P2 I/O. In addition, the 
MVME2300SC versions of the board give both PMC slots access (via P2) 
to an SCSA (Signal Computing System Architecture) backplane bus, if the 
system supports one.

The MVME2300 series VME processor module is compatible with 
optional double-width or single-width PMCs, and with the PMCspan PCI 
expansion mezzanine module. By utilizing the two onboard PMC slots and 
stacking PMCspan(s), the MVME2300SC can provide support for up to 
six PMCs.

As of the publication date, the information presented in this manual applies 
to the following MVME2300 and MVME2300SC models: 

Model Memory Processor

MVME2301 16MB ECC DRAM

MPC603
@ 200 MHz

MVME2302 32MB ECC DRAM
MVME2303 64MB ECC DRAM
MVME2304 128MB ECC DRAM
MVME2304-0111, -0113, MVME2305* 16MB ECC DRAM

MPC604
@ 300*/333 

MHz

MVME2304-0121, -0121SC, -0123, MVME2306* 32MB ECC DRAM
MVME2304-0131, -0131SC, -0133, MVME2307* 64MB ECC DRAM
MVME2304-0141, -0141SC, -0143, MVME2308* 128MB ECC DRAM
MVME2306SC-1 32MB ECC DRAM MPC604

@ 300 MHzMVME2307SC-1 64MB ECC DRAM
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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 in Appendix A, Related 
Documentation.

Summary of Changes
This is the fifth edition of the Programmer’s Reference Guide. It 
supersedes the March 2001 edition and incorporates the following updates.

Date Description of Change

January 2001 A caution about DRAM component requirements was added to the DRAM 
Attributes Register and Sizing DRAM sections of Chapter 3.

January 2001 In descriptions of the general-purpose software-readable header (J10/J17), such 
as Figure 1-4 in Chapter 1, information on bit 1 (SRH1) was updated to 
correctly reflect the functionality of that bit.

March 2001 At various locations in the manual, such as P2 I/O on page 1-7, information has 
been added to accommodate the MVME2300SC variants of the board.
The contents of the manual have also been reorganized somewhat to conform 
with present Computer Group practice for board manuals.

June 2001 All data referring to the VME CSR Bit Set Register (VCSR_SET) and VME 
CSR Bit Clear Register (VCSR_CLR) has been deleted. These registers of the 
Universe II are unavailable for implementation as intended by the MVME 
materials and the Universe II User Manual.
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Overview of Contents
Chapter 1, Board Description and Memory Maps, describes the board-
level hardware features of MVME2300 series VME processor modules. It 
includes memory maps and a discussion of some general software 
considerations such as cache coherency, interrupts, and bus errors.

Chapter 2, Raven PCI Bridge ASIC, describes the Raven ASIC, the PCI 
local bus/PowerPC processor bus interface chip used on MVME2300 
series boards.

Chapter 3, Falcon ECC Memory Controller Chip Set, describes the Falcon 
memory controller chip set, which provides the interface between the 
PowerPC processor bus and memory systems on MVME2300 series 
boards.

Chapter 4, Universe (VMEbus to PCI) Chip, describes the Universe ASIC, 
the VMEbus/PCI local bus interface chip used on MVME2300 series 
boards.

Chapter 5, Programming Details, examines aspects of several 
programming functions that are not tied to any specific ASIC on 
MVME2300 series boards.

Appendix A, Related Documentation, lists all documentation related to the 
MVME2300 and MVME2300SC series boards.

Comments and Suggestions
Motorola welcomes and appreciates your comments on its documentation. 
We want to know what you think about our manuals and how we can make 
them better. Mail comments to:

Motorola Computer Group
Reader Comments DW164
2900 S. Diablo Way
Tempe, Arizona 85282

You can also submit comments to the following e-mail address: 
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In all your correspondence, please list your name, position, and company. 
Be sure to include the title 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:

bold

is used for user input that you type just as it appears; it is also used for 
commands, options and arguments to commands, and names of 
programs, directories and files.

italic

is used for names of variables to which you assign values. Italic is also 
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.

Data and address parameters are preceded by a character identifying the 
numeric format as follows: 
$
%
&

dollar
percent
ampersand

specifies a hexadecimal character
specifies a binary number
specifies a decimal number
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For example, “12” is the decimal number twelve, and “$12” is the decimal 
number eighteen. 

Unless otherwise specified, all address references are in hexadecimal. 

In descriptions of the VMEbus interface, an asterisk (∗) following the 
signal name for signals which are level significant denotes that the signal 
is true or valid when the signal is low. An asterisk (∗) following the signal 
name for signals which are edge significant denotes that the actions 
initiated by that signal occur on high to low transition. 

In references to other bus signals (such as PCI) found on MVME2300 
series boards, an underscore (_) or pound sign (#) following the signal 
name denotes an active low signal. 

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

Data and address sizes for MPC60x chips are defined as follows: 

❏ A byte is eight bits, numbered 0 through 7, with bit 0 being the least 
significant. 

❏ A half-word is 16 bits, numbered 0 through 15, with bit 0 being the 
least significant. 

❏ A word or single word is 32 bits, numbered 0 through 31, with bit 0 
being the least significant. 

❏ A double word is 64 bits, numbered 0 through 63, with bit 0 being 
the least significant.

Refer to Endian Issues in Chapter 5 for a discussion of which elements on 
MVME2300 series boards use big-endian byte ordering, and which use 
small-endian byte ordering. 

The terms control bit and status bit are used extensively in this document. 
The term control bit is used to describe a bit in a register that can be set and 
cleared under software control. The term true is used to indicate that a bit 
is in the state that enables the function it controls. The term false is used to 
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indicate that the bit is in the state that disables the function it controls. In 
all 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. The term status 
bit is used to describe a bit in a register that reflects a specific condition. 
The status bit can be read by software to determine operational or 
exception conditions. 
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1Board Description and Memory
Maps

Introduction
This manual provides programming information for MVME2300 and 
MVME2300SC VME processor modules. Extensive programming 
information is provided for several Application-Specific Integrated Circuit 
(ASIC) devices used on the boards. Reference information is included in 
Appendix A for the Large Scale Integration (LSI) devices used on the 
boards and sources for additional information are listed.

This chapter briefly describes the board level hardware features of the 
MVME2300-series VME processor modules. The chapter begins with a 
board level overview and features list. Memory maps are next, and are the 
major feature of this chapter.

Programmable registers that reside in ASICs in the MVME2300 series are 
covered in the chapters on those ASICs. Chapter 2, Raven PCI Bridge 
ASIC covers the Raven chip, Chapter 3, Falcon ECC Memory Controller 
Chip Set covers the Falcon chip set, Chapter 4, Universe (VMEbus to PCI) 
Chip covers the Universe chip, and Chapter 5, Programming Details 
covers certain programming features, such as interrupts and exceptions. 
Appendix A, Related Documentation lists all related documentation.

Overview
The MVME2300-series VME Processor Module family, hereafter 
sometimes referred to simply as the MVME230x or the MVME2300 
series, provides many standard features required by a computer system: 
Ethernet interface, async serial port, boot Flash, and up to 128MB of ECC 
DRAM.
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2Raven PCI Bridge ASIC

Introduction
This chapter describes the architecture and usage of the Raven ASIC, a 
PowerPC-to-PCI-Local-Bus bridge controller chip. The Raven is intended 
to provide PowerPC 60x (MPC60x) compliant devices access to devices 
residing on the PCI Local Bus. In the remainder of this chapter, the 
MPC60x bus is referred to as the "MPC bus" and the PCI Local Bus is 
referred to as "PCI". PCI is a high-performance 32-bit or 64-bit, burst 
mode, synchronous bus capable of transfer rates of 132 MB/sec in 32-bit 
mode or 264 MB/sec in 64-bit mode using a 33MHz clock.

Features
The following table summarizes the characteristics of the Raven ASIC.

Table 2-1.  Features of the Raven ASIC

Function Features

MPC Bus Interface Direct interface to MPC603 or MPC604 processors
64-bit data bus, 32-bit address bus
Four independent software-programmable slave map decoders
Multi-level write-post FIFO for writes to PCI
Support for MPC bus clock speeds up to 66MHz
Selectable big- or little-endian operation
3.3V signal levels

PCI Interface Fully PCI Rev. 2.0 compliant
32-bit or 64-bit address/data bus
Support for accesses to all four PCI address spaces
Single-level write-posting buffers for writes to the MPC bus
Read-ahead buffer for reads from the MPC bus
Four independent software-programmable slave map decoders
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3Falcon ECC Memory Controller
Chip Set

Introduction
The Falcon DRAM controller ASIC is designed for the MVME2300 
family of boards. It is used in sets of two to provide the interface between 
the PowerPC 60x bus (also called MPC60x bus or MPC bus) and a 144-bit 
ECC-DRAM memory system. It also provides an interface to ROM/Flash.

This chapter provides a functional description and programming model for 
the Falcon chip set. Most of the information necessary to use the device in 
a system, program it in a system, and test it can be found here.

Features
The following table summarizes the characteristics of the Falcon chip set.

Table 3-1.  Features of the Falcon Chip Set

Function Features

DRAM Interface Double-bit error detect/Single-bit error correct on 72-bit basis
Up to four blocks
Programmable base address for each block
Two-way interleave factor
Built-in Refresh/Scrub

Error Notification for 
DRAM

Software-programmable Interrupt on Single/Double-Bit error
Error address and Syndrome Log Registers for Error Logging
Does not provide TEA_ on Double-Bit Error. (Chip has no TEA_ pin.)

ROM/Flash Interface Two blocks with two 8-bit devices, or two 32-bit devices per block
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4Universe (VMEbus to PCI) Chip

Introduction
This chapter describes the VMEbus interface on MVME2300 series 
boards, the CA91C042 Universe ASIC. The Universe chip interfaces the 
32/64-bit PCI local bus to the VMEbus. It provides a PCI-bus-to-VMEbus 
interface, a VMEbus-to-PCI-bus interface, and the DMA controller 
functions of the local VMEbus.

Note that all of the information in this chapter (except the section entitled 
Universe Chip Problems after PCI Reset) is taken from the Universe User 
Manual, which is listed under Manufacturers’ Documents in Appendix A, 
Related Documentation. Refer to that manual for detailed information on 
the Universe ASIC.

Features
The Universe VMEbus interface chip (CA91C042) provides a reliable 
high-performance 64-bit VMEbus-to-PCI interface in one device.

Designed by Tundra Semiconductor Corporation in consultation with 
Motorola, the Universe is compliant with the VME64 specification and is 
tuned to the new generation of high-speed processors.

The Universe is ideally suited for CPU boards acting as both master and 
slave in the VMEbus system, and is particularly fitted for PCI local 
systems. The Universe is manufactured in a CMOS process.
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5Programming Details

Introduction
This chapter discusses details of several programming functions that are 
not tied to any specific ASIC chip.

PCI Arbitration
PCI arbitration is performed by the PCI-to-ISA Bridge (PIB) which 
supports six PCI external PCI masters. The PIB can also be a PCI master 
for ISA DMA functions. The arbitration assignments on the MVME2300 
series are as follows:

Upon power-up, the PIB defaults to a “round-robin” arbitration mode. The 
relative priority of each request/grant pair can be customized via PCI 
Priority Control Register 1. Refer to the W83C553 Data Book for 
additional details, in Appendix A, Related Documentation.

Table 5-1.  PCI Arbitration Assignments

Pci Bus Request PCI Master(s)

PIB (internal) PIB

CPU Raven ASIC

Request 0 PMC Slot 2

Request 1 PMC Slot 1

Request 2 PCIX Slot

Request 3 Ethernet

Request 4 Universe ASIC (VMEbus)
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Related Documentation

Motorola Computer Group Documents
The Motorola publications listed below are referenced in this manual. You 
can obtain paper or electronic copies of Motorola Computer Group 
publications by:

❏ Contacting your local Motorola sales office

❏ Visiting MCG’s World Wide Web literature site, 
  

To locate and view the most up-to-date product information in PDF or 
HTML format, visit   

Document Title
Publication

Number 

MVME2300SC VME Processor Module Installation and Use V2300SCA/IH

MVME2300-Series VME Processor Module Installation and Use V2300A/IH

MVME2300-Series VME Processor Module Programmer’s Reference Guide V2300A/PG

PPCBug Firmware Package User’s Manual (Parts 1 and 2) PPCBUGA1/UM
PPCBUGA2/UM

PPCBug Diagnostics Manual PPCDIAA/UM

PMCspan PMC Adapter Carrier Module Installation and Use PMCSPANA/IH
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Glossary

10Base-5 An Ethernet implementation in which the physical medium is a 
doubly shielded, 50-ohm coaxial cable capable of carrying data at 10 
Mbps for a length of 500 meters (also referred to as thicknet). Also 
known as thick Ethernet.

10Base-2 An Ethernet implementation in which the physical medium is a 
single-shielded, 50-ohm RG58A/U coaxial cable capable of 
carrying data at 10 Mbps for a length of 185 meters (also referred to 
as AUI or thinnet). Also known as thin Ethernet.

10Base-T An Ethernet implementation in which the physical medium is an 
unshielded twisted pair (UTP) of wires capable of carrying data at 
10 Mbps for a maximum distance of 185 meters. Also known as 
twisted-pair Ethernet.

100Base-TX An Ethernet implementation in which the physical medium is an 
unshielded twisted pair (UTP) of wires capable of carrying data at 
100 Mbps for a maximum distance of 100 meters. Also known as 
fast Ethernet.

AIX Advanced Interactive eXecutive (IBM version of UNIX).

architecture The main overall design in which each individual hardware 
component of the computer system is interrelated. The most 
common uses of this term are 8-bit, 16-bit, or 32-bit architectural 
design systems.

ASCII American Standard Code for Information Interchange; a 7-bit code 
used to encode alphanumeric information. In the IBM-compatible 
world, this is expanded to eight bits to encode a total of 256 
alphanumeric and control characters.

ASIC Application-Specific Integrated Circuit.

AUI Attachment Unit Interface.

BBRAM Battery Backed-up Random Access Memory.

bi-endian Having big-endian and little-endian byte ordering capability.
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big-endian A byte-ordering method in memory where the address n of a word 
corresponds to the most significant byte. In an addressed memory 
word, the bytes are ordered (left to right) 0, 1, 2, 3, with 0 being the 
most significant byte.

BLT BLock Transfer.

bus The pathway used to communicate between the CPU, memory, and 
various input/output devices, including floppy and hard disk drives. 
Available in various widths (8-, 16-, and 32-bit), with accompanying 
increases in speed.

cache A high-speed memory that resides logically between a central 
processing unit (CPU) and the main memory. This temporary 
memory holds the data and/or instructions that the CPU is most 
likely to use over and over again and avoids accessing the slower 
hard or floppy disk drive.

CAS Column Address Strobe. The clock signal used in dynamic RAMs to 
control the input of column addresses.

CISC Complex-Instruction-Set Computer. A computer whose processor 
is designed to sequentially run variable-length instructions, many of 
which require several clock cycles, that perform complex tasks and 
thereby simplify programming.

CPU Central Processing Unit. The master computer unit in a system.

DCE Data Circuit-terminating Equipment.

DIMM Dual Inline Memory Module.

DMA Direct Memory Access. A method by which a device may read or 
write to memory directly without processor intervention. DMA is 
typically used by block I/O devices.

DRAM Dynamic Random Access Memory. A memory technology that is 
characterized by extreme high density, low power, and low cost. It 
must be more or less continuously refreshed to avoid loss of data.

DTE Data Terminal Equipment.

ECC Error Correction Code

EEPROM Electrically Erasable Programmable Read-Only Memory. A 
memory storage device that can be written repeatedly with no 
special erasure fixture. EEPROMs do not lose their contents when 
they are powered down.
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EIDE Enhanced Integrated Drive Electronics. An improved version of 
IDE, with faster data rates, 32-bit transactions, and DMA. Also 
known as Fast ATA-2.

EISA (bus) Extended Industry Standard Architecture (bus) (IBM). An 
architectural system using a 32-bit bus that allows data to be 
transferred between peripherals in 32-bit chunks instead of 16-bit or 
8-bit that most systems use. With the transfer of larger bits of 
information, the machine is able to perform much faster than the 
standard ISA bus system.

EPROM Erasable Programmable Read-Only Memory. A memory storage 
device that can be written once (per erasure cycle) and read many 
times.

ESD Electro-Static Discharge/Damage

Ethernet A local area network standard that uses radio frequency signals 
carried by coaxial cables.

Falcon The DRAM controller chip developed by Motorola for the 
MVME2600 and MVME3600 series of boards. It is intended to be 
used in sets of two to provide the necessary interface between the 
Power PC60x bus and the 144-bit ECC DRAM (system memory 
array) and/or ROM/Flash.

fast Ethernet See 100Base-TX.

FDDI Fiber Distributed Data Interface. A network based on the use of 
optical-fiber cable to transmit data in non-return-to-zero, invert-on-
1s (NRZI) format at speeds up to 100 Mbps.

firmware The program or specific software instructions that have been more 
or less permanently burned into an electronic component, such as a 
ROM (read-only memory) or an EPROM (erasable programmable 
read-only memory).

hardware A computing system is normally spoken of as having two major 
components: hardware and software. Hardware is the term used to 
describe any of the physical embodiments of a computer system, 
with emphasis on the electronic circuits (the computer) and 
electromechanical devices (peripherals) that make up the system.

IDE Integrated Drive Electronics. A disk drive interface standard. Also 
known as ATA (Advanced Technology Attachment).

IEEE Institute of Electrical and Electronics Engineers
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ISA (bus) Industry Standard Architecture (bus). The de facto standard system 
bus for IBM-compatible computers until the introduction of VESA 
and PCI. Used in the reference platform specification. (IBM)

ISASIO ISA Super Input/Output device

ISDN Integrated Services Digital Network. A standard for digitally 
transmitting video, audio, and electronic data over public phone 
networks.

LAN Local Area Network

LED Light-Emitting Diode

little-endian A byte-ordering method in memory where the address n of a word 
corresponds to the least significant byte. In an addressed memory 
word, the bytes are ordered (left to right) 3, 2, 1, 0, with 3 being the 
most significant byte.

MPC603, MPC604 Motorola’s component designations for the PowerPC 603 and 
PowerPC 604 microprocessors.

MPIC Multi-Processor Interrupt Controller

MPU MicroProcessing Unit

nonvolatile memory A memory in which the data content is maintained whether the 
power supply is connected or not.

NVRAM Non-Volatile Random Access Memory

OEM Original Equipment Manufacturer

OS Operating System. The software that manages the computer 
resources, accesses files, and dispatches programs.

parallel port A connector that can exchange data with an I/O device eight bits at 
a time. This port is more commonly used for the connection of a 
printer to a system.

PCI (local bus) Peripheral Component Interconnect (local bus) (Intel). A high-
performance, 32-bit internal interconnect bus used for data transfer 
to peripheral controller components, such as those for audio, video, 
and graphics.

PCMCIA (bus) Personal Computer Memory Card International Association (bus). 
A standard external interconnect bus which allows peripherals 
adhering to the standard to be plugged in and used without further 
system modification.
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PHB PCI Host Bridge

physical address A binary address that refers to the actual location of information 
stored in secondary storage.

PIB PCI-to-ISA Bridge

PMC PCI Mezzanine Card

POWER Performance Optimized With Enhanced RISC architecture (IBM)

PowerPC™ The trademark used to describe the Performance Optimized With 
Enhanced RISC microprocessor architecture for Personal 
Computers developed by the IBM Corporation. PowerPC is 
superscalar, which means it can handle more than one instruction per 
clock cycle. Instructions can be sent simultaneously to three types of 
independent execution units (branch units, fixed-point units, and 
floating-point units), where they can execute concurrently, but finish 
out of order. PowerPC is used by Motorola, Inc. under license from 
IBM.

RAM Random-Access Memory. The temporary memory that a computer 
uses to hold the instructions and data currently being worked with. 
All data in RAM is lost when the computer is turned off.

RAS Row Address Strobe. A clock signal used in dynamic RAMs to 
control the input of the row addresses.

Raven The PowerPC-to-PCI local bus bridge chip developed by Motorola 
for the MVME2600 and MVME3600 series of boards. It provides 
the necessary interface between the PowerPC 60x bus and the PCI 
bus, and acts as interrupt controller.

Reduced-Instruction-Set Computer (RISC)
A computer in which the processor’s instruction set is limited to 
constant-length instructions that can usually be executed in a single 
clock cycle.

RFI Radio Frequency Interference

ROM Read-Only Memory

RTC Real-Time Clock

SBC Single Board Computer
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SCSA Signal Computing System Architecture. A hardware model for 
computer telephony servers. A key SCSA element is a TDM (time 
division multiplexed) telephony bus for voice and video signals, 
known as the SCbus™ in VME implementations of this architecture.

SCSI Small Computer Systems Interface. An industry-standard high-
speed interface primarily used for secondary storage. SCSI-1 
provides up to 5 Mbps data transfer.

SCSI-2 (Fast/Wide) An improvement over plain SCSI; and includes command queuing. 
Fast SCSI provides 10 Mbps data transfer on an 8-bit bus. Wide 
SCSI provides up to 40 Mbps data transfer on a 16- or 32-bit bus.

serial port A connector that can exchange data with an I/O device one bit at a 
time. It may operate synchronously or asynchronously, and may 
include start bits, stop bits, and/or parity.

SIM Serial Interface Module

SIMM Single Inline Memory Module. A small circuit board with RAM 
chips (normally surface mounted) on it designed to fit into a standard 
slot.

SIO Super I/O controller

SMT Surface Mount Technology. A method of mounting devices (such as 
integrated circuits, resistors, capacitors, and others) on a printed 
circuit board, characterized by not requiring mounting holes. Rather, 
the devices are soldered to pads on the printed circuit board. 
Surface-mount devices are typically smaller than the equivalent 
through-hole devices.

software A computing system is normally spoken of as having two major 
components: hardware and software. Software is the term used to 
describe any single program or group of programs, languages, 
operating procedures, and documentation of a computer system. 
Software is the real interface between the user and the computer.

SRAM Static Random Access Memory

TDM Time Division Multiplexing. A multiplexing scheme in which 
individual I/O ports or channels share slices of time on an aggregate 
channel, Receivers and transmitters are synchronized. The SCbus™ 
is a TDM implementation that provides up to 2048 time slots, the 
equivalent of 1024 voice conversations at 64 Kbps.

thick Ethernet See 10base-5.
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thin Ethernet See 10base-2.

twisted-pair Ethernet See 10Base-T.

UART Universal Asynchronous Receiver/Transmitter

Universe ASIC developed by Tundra in consultation with Motorola which 
provides the complete interface between the PCI bus and the 
VMEbus.

VESA (bus) Video Electronics Standards Association (or VL bus). An internal 
interconnect standard for transferring video information to a 
computer display system.

virtual address A binary address issued by a CPU that indirectly refers to the 
location of information in primary memory, such as main memory. 
When data is copied from disk to main memory, the physical address 
is changed to the virtual address.

VL bus See VESA Local bus (VL bus).

volatile memory A memory in which the data content is lost when the power supply 
is disconnected.
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ARTRY_ signal (PowerPC 60x bus) 3-11
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asterisk (*), meaning of xxiii

B
Base Module Feature register 1-35
Base Module Status register (BMSR) 1-36

big-endian byte ordering xxiii, 5-11
in Raven PCI Bridge ASIC 2-25

binary number, symbol for xxii
bit ordering conventions (Falcon chip set) 3-5
block diagrams
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PIB interrupt handler 5-5
Raven interrupt controller function 2-65
Raven PCI Bridge ASIC 2-2
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Universe ASIC 5-14
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C
cache coherency (PowerPC 60x bus) 3-11,

3-12
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interrupt controller) 2-89
CIO port pins (Z8536 emulation) 1-44
CLK Frequency register (Falcon chip set)

3-35
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CONFIG_ADDRESS register 2-56
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CONFIG_DATA register 2-58
configuration registers (Raven PCI Bridge

ASIC) 2-11
connectors, MVME2300 series boards 1-6
control bit, definition of xxiii
control registers, writing to (Falcon chip set)

3-53
control/status registers (Falcon chip set) 3-21
CPU Configuration register 1-34
CPU Control register 1-30
CSR accesses (Falcon chip set) 3-21
CSR base address (Falcon chip set) 3-21
current task priority level (Raven interrupt

controller) 2-90
cycle types (Falcon chip set) 3-12

D
data paths, PowerPC/DRAM 3-60
data transfers (PowerPC 60x bus) 3-11
decimal number, symbol for xxii
default memory maps

PCI 1-13
processor 1-8

defaults (Falcon chip set) 3-20
Disable Error Correction control bit (Falcon

chip set) 3-38
DMA controller (Universe ASIC) 4-7
documentation, related A-1
double word, definition of xxiii
double-bit errors (Falcon chip set) 3-13
DRAM

addressing 3-56
arbitration (Falcon chip set) 3-20
connection diagrams 3-2, 3-3, 3-4
size control bits (Falcon chip set) 3-33
sizing 3-54
speed control bits (Falcon chip set) 3-32
speeds 3-6

DRAM Attributes register (Falcon chip set)
3-33

DRAM Base register (Falcon chip set) 3-35

DRAM Tester Control registers (Falcon chip
set) 3-50

E
ECC codes (Falcon chip set) 3-57
ECC Control register (Falcon chip set) 3-36
ECC implementation 3-12
emulated Z8536 registers 1-43
endian conversion (Raven PCI Bridge ASIC)

2-25
endian data swaps 2-26
endian issues 5-11
End-of-Interrupt registers (Raven MPIC)

2-86, 2-90
error

correction (Falcon chip set) 3-12
correction codes (Falcon chip set) 3-57
detection (Falcon chip set) 3-12
handling (Raven PCI Bridge ASIC) 2-28
logging (Falcon chip set) 3-14
notification and handling 5-10
reporting (Falcon chip set) 3-13

Error Address register (Falcon chip set) 3-42
Error Logger register (Falcon chip set) 3-39
examples, Universe/PCI reset problem 4-16
external

interrupt service (Raven MPIC) 2-87
register set (Falcon chip set) 3-21, 3-52

External Source Destination registers (Raven
MPIC) 2-82

External Source Vector/Priority registers
(Raven MPIC) 2-81

F
Falcon ECC Memory Controller chip set

address pipelining 3-5, 3-6
control/status registers 3-21
external register set 3-21, 3-52
features 3-1
four-beat reads/writes 3-5
functional description 3-5
programming model 3-21
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reading internal CSRs 3-22
single-beat reads/writes 3-6
software considerations 3-53
writing to internal CSRs 3-23

Falcon-controlled system registers 1-24
false, definition of xxiii
fast refresh control bit (Falcon chip set) 3-32
Feature Reporting register (RavenMPIC)

2-73
features

Falcon ECC Memory Controller chip set
3-1

MVME2300 series boards 1-2
Raven PCI Bridge ASIC 2-1
Universe ASIC 4-1, 4-2

Flash (see ROM/Flash interface) 3-14
functional description

Falcon ECC Memory Controller chip set
3-5

Raven PCI Bridge ASIC 2-4
Universe ASIC 4-3

G
General Control/Status and Feature registers

2-33
General-Purpose registers 2-47
general-purpose software-readable header

(J10/J17) 1-32
generating PCI cycles (Raven PCI Bridge

ASIC) 2-21
Global Configuration register (RavenMPIC)

2-74

H
half-word, definition of xxiii
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J10/J17 (general-purpose software-read-
able header) 1-32
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hints for programming 5-1

I
I/O Base register 2-52
initializing ROM/Flash 5-15
In-Service register (ISR) 2-67
Interprocessor Interrupt Dispatch registers

(Raven MPIC) 2-84
interprocessor interrupts 2-89
Interrupt Acknowledge registers (Raven

MPIC) 2-86, 2-90
interrupt delivery modes (Raven ASIC) 2-64
Interrupt Enable control bits (Falcon chip set)

3-38
interrupt handling, MVME2300 boards 5-2
Interrupt Pending register (IPR) 2-66
Interrupt Request register (IRR) 2-67
interrupt router (Raven ASIC) 2-67
interrupt selector (IS) 2-66
Interrupt Task Priority registers (Raven-

MPIC) 2-85
interrupter and interrupt handler (Universe

ASIC) 4-6
IPI Vector/Priority registers (Raven MPIC)

2-76
ISA local resource bus 1-31

J
jumper headers

J10/J17 (general-purpose software-read-
able header) 1-32

L
Large Scale Integration (LSI) 1-1
little-endian byte ordering xxiii, 5-12
LM/SIG Control register 1-38
LM/SIG Status register 1-39
Location Monitor

Lower Base Address register 1-41
Upper Base Address register 1-41

M
manual terminology xxiii
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Memory Base register 2-53
Memory Configuration register (MEMCR)
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byte reads to CSRs (Falcon chip set)
3-24

byte writes to internal register set and
test SRAM (Falcon chip set)
3-25

default processor 1-8
four-byte reads to CSR (Falcon chip set)

3-26
four-byte writes to internal register set

and test SRAM (Falcon chip
set) 3-26

PCI bus 1-13
PCI PREP 1-16
processor CHRP 1-9
processor PREP 1-11
Raven PCI configuration registers 2-48
Raven PCI I/O registers 2-49
VMEbus master 1-20
VMEbus slave 1-21

MK48T59/559 access registers 1-33
module configuration and status registers

1-33
MPC

address mapping 2-4
arbiter (Raven PCI Bridge ASIC) 2-10
Arbiter Control register 2-36
bus address space (Raven PCI Bridge

ASIC) 2-12
bus interface (Raven PCI Bridge ASIC)

2-4
bus timer (Raven PCI Bridge ASIC)

2-10
bus transfer types (Raven PCI Bridge

ASIC) 2-9
Error Address register 2-40
Error Attribute register (MERAT) 2-41
Error Enable register 2-37
Error Status register 2-39

master function (Raven PCI Bridge
ASIC) 2-8

Slave Address (0,1 and 2) registers 2-43
Slave Address (3) register 2-44
slave function (Raven PCI Bridge ASIC)

2-6
Slave Offset/Attribute (0,1 and 2) regis-

ters 2-45
Slave Offset/Attribute (3) registers 2-46
write posting (Raven PCI Bridge ASIC)

2-8
MPC-to-PCI address decoding 2-5
MPC-to-PCI address translation 2-6
MPIC registers (Raven ASIC) 2-69
MVME2300 series interrupt architecture 5-2

N
negation, definition of xxiii
NVRAM/RTC 1-32

P
P2 signal routing 1-7
parity checking and Falcon chip set 3-53
PCI

address mapping (Raven PCI Bridge
ASIC) 2-11

arbitration 5-1
CHRP memory map 1-13
Command/ Status registers 2-50
configuration access 1-12
interface function (Raven PCI Bridge

ASIC) 2-10
interface function (Universe ASIC) 4-5
Interrupt Acknowledge register 2-43
master function (Raven PCI Bridge

ASIC) 2-17
memory maps 1-13
PREP memory map 1-16
registers (Raven ASIC) 2-47
reset problems with Universe ASIC 4-14
Slave Address (0,1,2 and 3) registers

2-54



 IN-5

I
N
D
E
X

Slave Attribute/ Offset (0,1,2 and 3) reg-
isters 2-55

slave command types 2-15
slave function (Raven PCI Bridge ASIC)

2-14
write posting 2-17

PCI/ISA interrupt assignments 5-6
PIB interrupt handler

block diagram 5-5
PCI/ISA interrupt assignments 5-6

pound sign (#), meaning of xxiii
PowerPC to DRAM

access timing 3-7, 3-8, 3-9
address mapping 3-56
data mapping 3-61

PowerPC to ROM/Flash
address mapping 3-16, 3-17

Power-Up Reset status bit (Falcon chip set)
3-36

Power-Up Reset Status registers (Falcon chip
set) 3-51

Prescaler Adjust register 2-36
priority level, current task (Raven interrupt

controller) 2-90
processor CHRP memory map 1-9
Processor Init register (RavenMPIC) 2-75
processor memory maps 1-7
processor PREP memory map 1-11
programming details 5-1
programming model

Falcon chip set 3-21
MVME2300 series boards 1-7

programming notes 2-87
programming ROM/Flash 3-53
program-visible registers (Raven interrupt

controller) 2-66

R
Raven interrupt controller implementation

2-60
Raven MPC register values

for CHRP memory map 1-10

for PREP memory map 1-12
Raven PCI

configuration register map 2-48
I/O register map 2-49
register values for CHRP memory map

1-15
register values for PREP memory map

1-18
Raven PCI Bridge ASIC, description of 2-1
Raven-Detected Errors

Destination register (Raven MPIC) 2-84
Vector/Priority register (Raven MPIC)

2-83
RavenMPIC

control registers 2-13
interrupt controller 5-3
register map 2-69

Read/Write Checkbits control bit (Falcon
chip set) 3-36

read/write cycles to ROM/Flash (Falcon
chipset) 3-47

readable jumpers 1-32
Refresh Counter Test control bits (Falcon

chip set) 3-43
Refresh/Scrub Address register (Falcon chip

set) 3-44
refresh/scrub implementation (Falcon chip

set) 3-18, 3-19
register descriptions, locations of 1-1
register maps

Falcon chip set 3-27
Raven ASIC 2-30
Universe ASIC 4-9

registers
16550 UART 1-31
Base Module Features 1-35
Base Module Status 1-36
CPU Configuration 1-34
CPU Control 1-30
emulated Z8536 1-43
Falcon-controlled 1-24
LM/SIG Control 1-38



Index

IN-6 Computer Group Literature Center Web Site

I
N
D
E
X

LM/SIG Status 1-39
Location Monitor Lower Base Address

1-41
Location Monitor Upper Base Address

1-41
Memory Configuration (MEMCR) 1-27
MK48T59/559 access 1-33
module configuration and status 1-33
NVRAM/RTC and Watchdog Timer

1-32
Raven configuration 2-11
Raven MPC 1-10, 1-12
RavenMPIC control 2-13
Semaphore Register 1 1-42
Semaphore Register 2 1-42
System Configuration (SYSCR) 1-25
System External Cache Control (SXC-

CR) 1-29
Universe Control and Status registers

(UCSR) 4-8
VME Geographical Address (VGAR)

1-43
W83C553 PIB 1-31

registers and endian mode (Raven PCI
Bridge ASIC) 2-27

registers, Falcon chip set
CLK Frequency 3-35
CSR summary 3-27
DRAM Attributes 3-33
DRAM Base 3-35
DRAM Tester Control 3-50
ECC Control 3-36
Error Address 3-42
Error Logger 3-39
Power-Up Reset Status 3-51
RAM/Flash Block A Base/Size 3-45
Refresh/Scrub 3-44
Revision ID/General Control 3-31
ROM/Flash Block B Base/Size 3-48
Scrub/Refresh 3-43
Vendor/Device 3-30

registers, Raven ASIC

CONFIG_ADDRESS 2-56
CONFIG_DATA 2-58
End-of-Interrupt registers (Raven

MPIC) 2-86
External Source Destination registers

(Raven MPIC) 2-82
External Source Vector/Priority registers

(Raven MPIC) 2-81
Feature Reporting register (Raven-

MPIC) 2-73
General Control/Status and Features

2-33
General-Purpose 2-47
Global Configuration register (Raven-

MPIC) 2-74
I/O Base 2-52
In-Service register (ISR) 2-67
Interprocessor Interrupt Dispatch regis-

ters (Raven MPIC) 2-84
Interrupt Acknowledge registers (Raven

MPIC) 2-86
Interrupt Pending register (IPR) 2-66
Interrupt Request register (IRR) 2-67
interrupt selector (IS) 2-66
Interrupt Task Priority registers (Raven-

MPIC) 2-85
IPI Vector/Priority registers (Raven

MPIC) 2-76
Memory Base 2-53
MPC 2-30
MPC Arbiter Control 2-36
MPC Error Address 2-40
MPC Error Attributes 2-41
MPC Error Enable 2-37
MPC Error Status 2-39
MPC Slave Address (0,1 and 2) 2-43
MPC Slave Address (3) 2-44
MPC Slave Offset/Attribute (0,1 and 2)

2-45
MPC Slave Offset/Attribute (3) 2-46
PCI Command/ Status 2-50
PCI Interrupt Acknowledge 2-43



 IN-7

I
N
D
E
X

PCI Slave Address (0,1,2 and 3) 2-54
PCI Slave Attribute/ Offset (0,1,2 and 3)

2-55
Prescaler Adjust 2-36
Processor Init register (RavenMPIC)

2-75
Raven-Detected Errors Destination reg-

ister (Raven MPIC) 2-84
Raven-Detected Errors Vector/Priority

register (Raven MPIC) 2-83
Revision ID 2-33
Revision ID/ Class Code 2-52
Spurious Vector register (Raven MPIC)

2-77
Timer Base Count registers (Raven

MPIC) 2-78
Timer Current Count registers (Raven

MPIC) 2-78
Timer Destination registers (Raven

MPIC) 2-80
Timer Frequency register (Raven MPIC)

2-77
Timer Vector/Priority registers (Raven

MPIC) 2-79
Vendor ID/Device ID 2-32, 2-49
Vendor Identification register (Raven-

MPIC) 2-75
registers, writing to (Falcon chip set) 3-53
related documentation A-1
related specifications A-4
reset sources on MVME2300 boards 5-8

devices affected 5-9
reset state (Raven MPIC) 2-88
revision ID (Falcon chip set) 3-31
Revision ID register (Raven ASIC) 2-33
Revision ID/Class Code registers (Raven

ASIC) 2-52
Revision ID/General Control register (Falcon

chip set) 3-31
ROM 5-15
ROM/Flash

initialization 5-15

interface (Falcon chip set) 3-14
programming 3-53
speed 3-10

ROM/FLASH bank default mapping 5-15
ROM/Flash Block A

Base Address control bits (Falcon chip
set) 3-45

Base/Size register (Falcon chip set) 3-45
size encoding (Falcon chip set) 3-46
Width control bit (Falcon chip set) 3-45

ROM/Flash Block B
Base Address control bits (Falcon chip

set) 3-48
Base/Size register (Falcon chipset) 3-48
size encoding (Falcon chip set) 3-49
Width control bit (Falcon chip set) 3-48

S
scrub counter (Falcon chip set) 3-43
Scrub Write Enable control bit (Falcon chip

set) 3-43
Scrub/Refresh register (Falcon chip set) 3-43
SCSA bus xix, 1-3, 1-6, 1-7
Semaphore Register 1 1-42
Semaphore Register 2 1-42
signal routing, P2 connector 1-7
single word, definition of xxiii
single-bit error counter (Falcon chip set) 3-41
single-bit errors (Falcon chip set) 3-13

ordered by syndrome code 3-59
sizing addresses 3-56
sizing DRAM 3-54
soft resets 5-9
software considerations (Falcon chip set)

3-53
software-readable jumpers 1-32
sources of reset 5-8
specifications, related A-4
spread I/O addressing (Raven PCI Bridge

ASIC) 2-22
Spurious Vector register (Raven MPIC) 2-77
SRAM base address (Falcon chip set) 3-21



Index

IN-8 Computer Group Literature Center Web Site

I
N
D
E
X

status bit, definition of xxiii
symbols, use of xxii
syndrome codes, ECC (Falcon chip set) 3-57
System Configuration register (SYSCR) 1-25
System External Cache Control register (SX-

CCR) 1-29

T
Timer registers (Raven MPIC)

Base Count registers 2-78
Current Count registers 2-78
Destination registers 2-80
Frequency register 2-77
Vector/Priority registers 2-79

timing (DRAM access) 3-7, 3-8, 3-9
timing (ROM/Flash access) 3-10
transaction ordering (Raven PCI Bridge

ASIC) 2-29
triple- (or greater) bit errors (Falcon chip set)

3-13
true, use of xxiii

U
UCSR access mechanisms 4-9
underscore (_), meaning of xxiii
Universe (VMEbus to PCI) interface chip 4-1

architectural diagram 4-4
as PCI master 4-6
as PCI slave 4-5
as VMEbus master 4-5
as VMEbus slave 4-4
byte ordering 5-14
chip problems after PCI reset 4-14, 5-9
Control and Status registers (UCSR) 4-8
interrupter and interrupt handler 4-6
PCI Register values for CHRP memory

map 1-15
PCI register values for PREP memory

map 1-19
PCI register values for VMEbus slave

map 1-23
register map 4-9

upper/lower chip status bit (Falcon chip set)
3-32

V
Vendor ID/Device ID registers 2-32, 2-49
Vendor Identification register (RavenMPIC)

2-75
Vendor/Device register (Falcon chip set)

3-30
VME Geographical Address register

(VGAR) 1-43
VME registers 1-37
VMEbus

interface 4-4
interrupt handling (Universe ASIC) 4-7
mapping 1-20
master map 1-20
slave map 1-21, 1-24
Universe ASIC and 4-1

W
W83C553 PIB registers 1-31
Watchdog Timer registers 1-32
word, definition of xxiii
write posting (Raven PCI Bridge ASIC) 2-17
writing to control registers (Falcon chip set)

3-53

Z
Z8536 emulation (CIO port pins) 1-44



Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


