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About This Book

The primary objective of this user’s manual isto describe the functionality of the MPC106
PCI bridge/memory controller (PCIB/MC) for use by systems designers and software
developers. The MPC106 is one device in afamily of products that provides system-level
support for industry-standard interfaces to be used with PowerPC™ microprocessors. Note
that this document describes Rev. 4.0 of the MPC106. Earlier revisions are dlightly
different.

In thismanual, the term ‘60x’ is used to denote a 32-bit microprocessor from the PowerPC
architecture family that conforms to the bus interface of the MPC601, MPC603, MPC604,
MPC740, or MPC750 microprocessors. Note that this does not include the MPC602
microprocessor which has a multiplexed address/data bus. The 60x processors implement
the PowerPC architecture as it is specified for 32-bit addressing, which provides 32-bit
effective (logical) addresses, integer datatypes of 8, 16, and 32 hits, and floating-point data
types of 32 and 64 bits (single- and double-precision).

It must be kept in mind that each processor is a unique implementation of the PowerPC
architecture. It is beyond the scope of this manual to provide athorough description of the
PowerPC architecture; refer to the Programming Environments Manual for more
information about the architecture. It is also beyond the scope of this manual to provide a
thorough description of the PCI local bus; refer to PCI Local Bus Specification for more
information about the PCI bus.

To locate published errata or updates for this document, refer to the website at
http://www.motorol a.com/semiconductors.

Audience

Thismanual isintended for system software and hardware devel opers who want to develop
products incorporating microprocessors that implement the PowerPC architecture and the
PCl bus. It is assumed that the reader understands operating Systems, microprocessor
system design, and the basic principles of reduced instruction set computing (RISC)
processing.
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Organization

Following is asummary and a brief description of the major sections of this manual:

Chapter 1, “Overview,” is useful for readers who want a general understanding of
the features and functions of the MPC106.

Chapter 2, “Signal Descriptions,” provides descriptions of individual signals of the
MPC106.

Chapter 3, “Device Programming,” is useful for software engineers who need to
understand the address space and functionality of the registers implemented in the
MPC106.

Chapter 4, “Processor Bus Interface,” describes the interaction between the
MPC106 and the 60x processor or multiple 60x processors.

Chapter 5, “ Secondary Cache Interface,” describesthe operation of the secondary or
level 2 (L2) cacheinterface.

Chapter 6, “Memory Interface,” provides details for interfacing the MPC106 to
DRAM, EDO, SDRAM, ROM, and Flash ROM devices.

Chapter 7, “PCI Bus Interface,” describes the MPC106 as a bridge from the 60x
processor bus to the PCI bus and the MPC106 as a PCl agent.

Chapter 8, “Internal Control,” describes the internal buffers between the interfaces
of the MPC106.

Chapter 9, “Error Handling,” describes how the MPC106 handles error detection
and reporting on the three primary interfaces—processor interface, memory
interface, and PCl interface.

Chapter 10, “Performance Monitor,” describes the operation of the built-in
performance monitor facility of the MPC106.

Appendix A, “Power Management,” provides information about power saving
modes for the MPC106.

Appendix B, “Bit and Byte Ordering,” describesbig- and little-endian byte ordering
and the implications on systems using the MPC106.

Appendix C, “JTAG/Testing Support,” describesthe | EEE 1149.1 functionsused for
facilitating board testing and chip debug.

Appendix D, “Initialization Example,” provides sampleinitialization codein
PowerPC assembly language.

Appendix E, “Revision History,” liststhe major differences between Revision 1 and
Revision 2 of the MPC106 PCI Bridge/Memory Controller User’s Manual.

This manual aso includes aglossary and an index.

In this document, the terms 601, 603, 604, and 750 are used as abbreviations for MPC601,
MPC603, MPC604, and MPC750, respectively.

XXViii
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Suggested Reading

This section lists additional reading that provides background for the information in this
manual as well as general information about the PowerPC architecture.

General Information

The following documentation provides useful information about the PowerPC architecture
and computer architecturein general:
» Thefollowing books are available from the PCI Special Interest Group, PO. Box
14070, Portland, OR 97214, Tel. (800) 433-5177 (U.S.A.), (503) 797-4207
(International).

— Local Bus Soecification, Rev 2.1
— PCI System Design Guide, Rev 1.0

» Thefollowing booksare avail able from the M organ-Kaufmann Publishers, 340 Pine
Street, Sixth Floor, San Francisco, CA 94104; Tel. (800) 745-7323 (U.S.A.), (415)
392-2665 (International); web site: www.mkp.com; internet address:
mkp@mkp.com.

— The PowerPC Architecture: A Specification for a New Family of RISC
Processors, Second Edition, by International Business Machines, Inc.

Updates to the architecture specification are accessible via the world-wide web
at http://www.austin.ibm.com/tech/ppc-chg.html.

— PowerPC Microprocessor Common Hardware Reference Platform: A System
Architecture, by Apple Compuiter, Inc., International Business Machines, Inc.,
and Motorola, Inc.

— Computer Architecture: A Quantitative Approach, Second Edition, by
John L. Hennessy and David A. Patterson

— Computer Organization and Design: The Hardware/Software Interface, Second
Edition, by David A. Patterson and John L. Hennessy.

Documentation on PowerPC Architecture

The documentation based on PowerPC architecture is available from the sources listed on
the back cover of this manual; the document order numbers are included in parentheses for
ease in ordering:
* User’smanuals—These books provide details about individual implementations on
PowerPC architecture and are intended to be used in conjunction with the
Programming Environments Manual.

* Programming environments manua s—These books provide information about
resources defined by the PowerPC architecture that are common t