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About This Book

The MPC8280 is a versatile communications processor that integrates on one chip a high-performance
PowerPC™ RISC microprocessor, avery flexible system integration unit, and many communications
peripheral controllersthat can be used in avariety of applications, particularly in communications and
networking systems.

The primary objective of thismanual isto help communications system designers build systemsusing any
member of the MPC8280 PowerQUICC 11™ family of communications processors and to help software
designers provide operating systems and user-level applications to take complete advantage of the
MPC8280.

NOTE: Devices Supported by This Manual

This manual supports the MPC8280, the MPC8275, and the MPC8270,
which are collectively called either the MPC8280 or the PowerQUICC 11
throughout this manual. Device numbers are cited only if information does
not pertain to all devices.

Although this book describes aspects of the PowerPC architecture that are critical for understanding the
MPC8280 core, it does not contain a complete description of the architecture. Where additional
information might help the reader, references are made to Programming Environments Manual for 32-Bit
I mplementation of the Power PC Architecture, Rev. 2. Refer to “ Architecture Documentation” for ordering
information.

Theinformation inthisbook is subject to change without notice, asdescribed in the disclaimerson thetitle
page of this book. Aswith any technical documentation, it isthe readers’ responsibility to use the most
recent version of the documentation. For more information, contact your sales representative.

Before Using this Manual—Important Note

Before using this manual, determine whether it isthe latest revision and if there are errata or addenda. To
locate any published errata or updates for this document, refer to the worldwide web at
www.freescale.com.

Audience

Thismanual isintended for software and hardware devel opers and application programmers who want to
develop products for the MPC8280. It is assumed that the reader has a basic understanding of computer
networking, OSI layers, RISC architecture, and communications protocols described herein. Where
useful, additional sources provide in-depth discussions of such topics.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Organization

Following is a summary and a brief description of the chapters of this manual:

Part I, “Overview,” provides a high-level description of the MPC8280, describing general

operation and listing basic features.

— Chapter 1, “Overview,” providesahigh-level description of MPC8280 functions and features.
It roughly follows the structure of this book, summarizing the relevant features and providing
references for the reader who needs additional information.

— Chapter 2, “G2_LE Core,” provides an overview of the MPC8280 core, summarizing topics
described in further detail in subsequent chapters.

— Chapter 3, “Memory Map,” presents a table showing where MPC8280 registers are mapped in
memory. It includes cross references that indicate where the registers are described in detail.

Part 11, “ Configuration and Reset,” describes start-up behavior of the MPC8280.

— Chapter 4, “ System Interface Unit (SIU),” describes the system configuration and protection
functions that provide various monitors and timers, and the 60x bus configuration.

— Chapter 5, “Reset,” describes the behavior of the MPC8280 at reset and start-up.

Part 111, “The Hardware Interface,” describes external signals, clocking, memory control, and

power management of the MPC8280.

— Chapter 6, “External Signals,” shows a functional pinout of the MPC8280 and describes the
MPC8280 signals.

— Chapter 7, “60x Signals,” describes signals on the 60x bus.

— Chapter 8, “The 60x Bus,” describes the operation of the bus used by processors that
implement the PowerPC architecture.

— Chapter 9, “PCI Bridge,” describes how the PCI bridge enables the MPC8280 to gluelessly
bridge PCI agents to a host processor that implements the PowerPC architecture and how itis
compliant with PCI Specification Revision 2.2.

— Chapter 10, “Clocks and Power Control,” describes the clocking architecture of the MPC8280.

— Chapter 11, “Memory Controller,” describes the memory controller, which controls a
maximum of eight memory banks shared among a general-purpose chip-select machine
(GPCM) and three user-programmable machines (UPMs).

— Chapter 12, “ Secondary (L 2) Cache Support,” providesinformation about implementation and
configuration of alevel-2 cache.

— Chapter 13, “IEEE 1149.1 Test Access Port,” describes the dedicated user-accessible test
access port (TAP), which is fully compatible with the IEEE 1149.1 Sandard Test Access Port
and Boundary Scan Architecture.

Part 1V, “Communications Processor Module,” describes the configuration, clocking, and

operation of the various communications protocols that the MPC8280 supports.

— Chapter 14, “Communications Processor Module Overview,” providesabrief overview of the
CPM.

— Chapter 15, “ Serid Interface with Time-Slot Assigner,” describes the SIU, which controls
system start-up, initialization and operation, protection, as well as the externa system bus.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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— Chapter 16, “CPM Multiplexing,” describesthe CPM multiplexing logic (CMX) that connects
the physical layer—UTOPIA, MII, modem lines.

— Chapter 17, “Baud-Rate Generators (BRGSs),” describes the eight independent, identical
baud-rate generators (BRGS) that can be used with the FCCs, SCCs, and SMCs.

— Chapter 18, “Timers,” describes the timer implementation, which can be configured as four
identical 16-bit or two 32-bit general-purpose timers.

— Chapter 19, “SDMA Channelsand IDMA Emulation,” describes the two physical serial DMA
(SDMA) channels on the MPC8280.

— Chapter 20, “ Serial Communications Controllers (SCCs),” describes the four serial
communications controllers (SCC), which can be configured independently to implement
different protocols for bridging functions, routers, and gateways, and to interface with awide
variety of standard WANSs, LANSs, and proprietary networks.

— Chapter 21, “SCC UART Mode,” describes the MPC8280 implementation of universal
asynchronous receiver transmitter (UART) protocol that sends |ow-speed data between
devices.

— Chapter 22, “SCCHDLC Mode,” describes the MPC8280 implementation of HDL C protocol.

— Chapter 23, “SCC BISYNC Mode,” describes the MPC8280 implementation of byte-oriented
BISYNC protocol developed by IBM for use in networking products.

— Chapter 24, “SCC Transparent Mode,” describes the MPC8280 implementation of transparent
mode (also called totally transparent mode), which provides aclear channel on which the SCC
can send or receive serial data without bit-level manipulation.

— Chapter 25, “ SCC Ethernet Mode,” describes the MPC8280 implementation of Ethernet
protocol.

— Chapter 26, “SCC AppleTak Mode,” describes the MPC8280 implementation of AppleTalk.

— Chapter 27, “Universal Serial Bus Controller,” describes the MPC8280's USB controller,
including basic operation, the parameter RAM, and registers.

— Chapter 28, “ Serial Management Controllers (SMCs),” describes two serial management
controllers, full-duplex ports that can be configured independently to support one of three
protocols—UART, transparent, or general-circuit interface (GClI).

— Chapter 29, “Multi-Channel Controllers (MCCs),” describes the MPC8280’s multi-channel
controller (MCC), which handles up to 128 serial, full-duplex data channels.

— Chapter 30, “ Fast Communications Controllers (FCCs),” describes the MPC8280's fast
communications controllers (FCCs), which are SCCs optimized for synchronous high-rate
protocols.

— Chapter 31, “ATM Controller and AALO, AAL1L, and AALS5,” describes the MPC8280 ATM
controller, which providesthe ATM and AAL layers of the ATM protocol. The ATM controller
performs segmentation and reassembly (SAR) functions of AAL5, AAL1, and AALO, and
most of the common parts convergence sublayer (CP-CS) of these protocols.

— Chapter 32, “ATM AAL1 Circuit Emulation Service,” describes the implementation of circuit
emulation service (CES) using ATM adaptation layer type 1 (AAL1) on the MPC8280.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Chapter 33, “ATM AALZ2,” describes the functionality and data structures of ATM adaptation
layer type 2 (AAL2) CPS, CPS switching, and SSSAR.

Chapter 34, “Inverse Multiplexing for ATM (IMA),” describes specifications for the inverse
multiplexing for ATM (IMA) microcode.

Chapter 35, “ATM Transmission Convergence Layer,” describes how the MPC8280 can
support applicationsthat receive ATM traffic over the standard serial protocolslikeE1, T1, and
XxDSL viaits seria interface (Six TDMx and NM SI) ports because of itsinternally
implemented TC-layer functionality.

Chapter 36, “Fast Ethernet Controller,” describes the MPC8280's implementation of the
Ethernet IEEE 802.3 protocol.

Chapter 37, “FCC HDLC Controller,” describes the FCC implementation of the HDLC
protocol.

Chapter 38, “FCC Transparent Controller,” describes the FCC implementation of the
transparent protocol.

Chapter 39, “ Serial Peripheral Interface (SPI),” describesthe serial peripheral interface, which
allowsthe MPC8280 to exchange data between other PowerQUICC 1 chips, the MC68360, the
MC68302, the M68HC11, and M68HCO5 microcontroller families, and peripheral devices
such as EEPROMS, real-time clocks, A/D converters, and ISDN devices.

Chapter 40, “1%C Controller,” describes the MPC8280 implementation of the inter-integrated
circuit (1°C®) controller, which allows data to be exchanged with other 12C devices, such as
microcontrollers, EEPROMS, real-time clock devices, and A/D converters.

Chapter 41, “Paradlel 1/0 Ports,” describes the four general-purpose I/0 ports A—D. Each
signal inthel/O ports can be configured asa general-purpose |/O signal or asasignal dedicated
to supporting communications devices, such as SMCs, SCCs. MCCs, and FCCs.

Appendix A, “Register Quick Reference Guide,” provides a quick reference to the registers
incorporated in the G2_LE core.

Appendix B, “Revision History,” provides alist of the major differences between revisions of the
MPC8280 Power QUICC |1 Family Reference Manual.

This book also includes an index and a glossary.

Suggested Reading

This section listsadditional reading that provides background for the information in this manual aswell as
genera information about the PowerPC architecture.

MPC82xx Documentation

Supporting documentation for the MPC8280 can be accessed through the world-wide web at
www.freescale.com. This documentation includes technical specifications, reference materials, and
detailed applications notes.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Architecture Documentation

Architecture documentation is organized in the following types of documents:

* Manuals—These books provide details about individual implementations of the PowerPC
architecture and are intended to be used with the Programming Environments Manual. These
include the G2 Core Reference Manual (Freescale order # G2CORERM).

*  Programming environments manuals—These books provide information about resources defined by
the PowerPC architecture that are common to processorsthat implement the PowerPC architecture. The
two versonsinclude one that describesthe functionality of the combined 32- and 64-bit architecture
models and one that describes only the 32-bit model. The MPC8280 adheres to the 32-bit architecture

definition.

— Programming Environments Manual for 32-Bit |mplementations of the Power PC Architecture
(Freescale order #: MPCFPE32B)
» The Programmer’s Pocket Reference Guide for the Power PC Architecture:
MPCPRGREF/D—This guide provides an overview of registers, instructions, and exceptions for
32-bit implementations.

* Application notes—T hese short documents contain useful information about specific design issues
useful to programmers and engineers working with Freescale's processors.

For acurrent list of documentation, refer to www.freescale.com.

Conventions

This document uses the following notational conventions:

lable 1:
1

mnemonics
italics

0x0

Ob0

rA,rB

rbD
REG[FIELD]

Bold entries in figures and tables showing registers and parameter RAM should
beinitialized by the user.

Instruction mnemonics are shown in lowercase bold.

Italics indicate variable command parameters, for example, bectr x.
Book titlesin text are set in italics.

Prefix to denote hexadecimal number

Prefix to denote binary number

Instruction syntax used to identify a source GPR

Instruction syntax used to identify a destination GPR

Abbreviations or acronyms for registers or buffer descriptors are shownin
uppercase text. Specific bits, fields, or numerical ranges appear in brackets. For
example, MSR[LE] refersto thelittle-endian mode enabl e bit in the machine state
register.

In certain contexts, such asin asignal encoding or a bit field, indicates adon’t
care.

Used to express an undefined numerical value

NOT logical operator

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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& AND logical operator
| OR logical operator

Acronyms and Abbreviations

Tablei contains acronyms and abbreviations used in this document. Note that the meanings for some
acronyms (such as SDR1 and DSISR) are historical, and the words for which an acronym stands may not
be intuitively obvious.

Table i. Acronyms and Abbreviated Terms

Term Meaning
A/D Analog-to-digital
ALU Arithmetic logic unit
ATM Asynchronous transfer mode
BD Buffer descriptor
BIST Built-in self test
BPU Branch processing unit
BRI Basic rate interface.
BUID Bus unit ID
CAM Content-addressable memory
CEPT Conference des administrations Europeanes des Postes et Telecommunications (European
Conference of Postal and Telecommunications Administrations).
CMX CPM multiplexing logic
CPM Communication processor module
CR Condition register
CRC Cyclic redundancy check
CTR Count register
DABR Data address breakpoint register
DAR Data address register
DEC Decrementer register
DMA Direct memory access
DPLL Digital phase-locked loop
DRAM Dynamic random access memory
DSISR Register used for determining the source of a DSI exception
DTLB Data translation lookaside buffer
EA Effective address
EEST Enhanced Ethernet serial transceiver

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
EPROM Erasable programmable read-only memory
FPR Floating-point register
FPSCR Floating-point status and control register
FPU Floating-point unit
GClI General circuit interface
GPCM General-purpose chip-select machine
GPR General-purpose register
GUI Graphical user interface
HDLC High-level data link control
1°c Inter-integrated circuit
IDL Inter-chip digital link
IEEE Institute of Electrical and Electronics Engineers
IrDA Infrared Data Association
ISDN Integrated services digital network
ITLB Instruction translation lookaside buffer
U Integer unit
JTAG Joint Test Action Group
LIFO Last-in-first-out
LR Link register
LRU Least recently used
LSB Least-significant byte
Isb Least-significant bit
LSU Load/store unit
MAC Multiply accumulate
MESI Modified/exclusive/shared/invalid—cache coherency protocol
MMU Memory management unit
MSB Most-significant byte
msb Most-significant bit
MSR Machine state register
NaN Not a number
NIA Next instruction address
NMSI Nonmultiplexed serial interface
No-op No operation

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
OEA Operating environment architecture
oSl Open systems interconnection
PCI Peripheral component interconnect
PCMCIA Personal Computer Memory Card International Association
PIR Processor identification register
PRI Primary rate interface
PVR Processor version register
RISC Reduced instruction set computing
RTOS Real-time operating system
RWITM Read with intent to modify
Rx Receive
SCC Serial communication controller
SCP Serial control port
SDLC Synchronous data link control
SDMA Serial DMA
Si Serial interface
SIMM Signed immediate value
SIU System interface unit
SMC Serial management controller
SNA Systems network architecture
SPI Serial peripheral interface
SPR Special-purpose register
SPRGn Registers available for general purposes
SRAM Static random access memory
SRRO Machine status save/restore register 0
SRR1 Machine status save/restore register 1
TAP Test access port
B Time base register
TDM Time-division multiplexed
TLB Translation lookaside buffer
TSA Time-slot assigner
Tx Transmit
UART Universal asynchronous receiver/transmitter
MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Table i. Acronyms and Abbreviated Terms (continued)

Term
UMM Unsigned immediate value
UISA User instruction set architecture
UPM User-programmable machine
USART Universal synchronous/asynchronous receiver/transmitter
uUSB Universal serial bus
VA Virtual address
VEA Virtual environment architecture
XER Register used primarily for indicating conditions such as carries and overflows for integer operations

PowerPC Architecture Terminology Conventions

Tableii lists certain terms used in this manual that differ from the architecture terminology conventions.

Table ii. Terminology Conventions

The Architecture Specification

This Manual

Data storage interrupt (DSI)

DSI exception

Extended mnemonics

Simplified mnemonics

Instruction storage interrupt (ISI)

ISI exception

Interrupt

Exception

Privileged mode (or privileged state)

Supervisor-level privilege

Problem mode (or problem state)

User-level privilege

Real address

Physical address

Relocation Translation
Storage (locations) Memory
Storage (the act of) Access

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Tableiii describes instruction field notation conventions used in this manual.

Table iii. Instruction Field Conventions

The Architecture Specification

Equivalent to:

BA, BB, BT crbA, crbB, crbD (respectively)
BF, BFA crfD, crfS (respectively)
D d

DS ds

FLM FM

FXM CRM

RA, RB, RT, RS rA, rB, rD, rS (respectively)
SI SIMM

U IMM

ul UMM

L 0...0 (shaded)

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Part |
Overview

Intended Audience
Part | isintended for readers who need a high-level understanding of the M PC8280.

Contents

Part | provides ahigh-level description of the MPC8280, describing genera operation and listing basic

features.

» Chapter 1, “Overview,” provides a high-level description of MPC8280 functions and features. It
roughly follows the structure of this book, summarizing the relevant features and providing
references for the reader who needs additional information.

* Chapter 2, “G2_LE Core,” provides an overview of the MPC8280 core.

o Chapter 3, “Memory Map,” presents a table showing where MPC8280 registers are mapped in
memory. It includes cross references that indicate where the registers are described in detail.

Conventions

Part | usesthe following notational conventions:

mnemonics
italics

0x0

Ob0

rA,rB

rbD
REG[FIELD]

Instruction mnemonics are shown in lowercase bold.

Italics indicate variable command parameters, for example, bectr x.
Book titlesin text are set in italics.

Prefix to denote hexadecimal number

Prefix to denote binary number

Instruction syntax used to identify a source GPR

Instruction syntax used to identify a destination GPR

Abbreviations or acronyms for registers or buffer descriptors are shownin
uppercase text. Specific bits, fields, or numerical ranges appear in brackets. For
example, MSR[LE] refersto thelittle-endian mode enabl e bit in the machine state
register.

In certain contexts, such asin asignal encoding or a bit field, indicates adon’t
care.

Indicates an undefined numerical value

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Acronyms and Abbreviations

Table I-1 contains acronyms and abbreviations that are used in this document.

Table I-1. Acronyms and Abbreviated Terms

Term Meaning
ATM Asynchronous Mode
BD Buffer descriptor
BPU Branch processing unit
COP Common on-chip processor
CP Communications processor
CPM Communications processor module
CRC Cyclic redundancy check
CTR Count register
DABR Data address breakpoint register
DAR Data address register
DEC Decrementer register
DMA Direct memory access
DPLL Digital phase-locked loop
DRAM Dynamic random access memory
DTLB Data translation lookaside buffer
EA Effective address
FCC* Fast communications controller
FPR Floating-point register
GPCM General-purpose chip-select machine
GPR General-purpose register
HDLC High-level data link control
1°c Inter-integrated circuit
IEEE Institute of Electrical and Electronics Engineers
ISDN Integrated services digital network
ITLB Instruction translation lookaside buffer
U Integer unit
JTAG Joint Test Action Group
LRU Least recently used (cache replacement algorithm)
LSU Load/store unit
MCC Multi-channel controller

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Table I-1. Acronyms and Abbreviated Terms (continued)

Term Meaning
MiIl Media-independent interface
MMU Memory management unit
MSR Machine state register
NMSI Nonmultiplexed serial interface
OEA Operating environment architecture
oSl Open systems interconnection
PCI Peripheral component interconnect
RISC Reduced instruction set computing
RTC Real-time clock
RTOS Real-time operating system
Rx Receive
SCC Serial communications controller
SDLC Synchronous data link control
SDMA Serial DMA
SI Serial interface
SIU System interface unit
SMC Serial management controller
SPI Serial peripheral interface
SPR Special-purpose register
SRAM Static random access memory
TAP Test access port
B Time base register
TDM Time-division multiplexed
TLB Translation lookaside buffer
TSA Time-slot assigner
Tx Transmit
UART Universal asynchronous receiver/transmitter
UISA User instruction set architecture
UPM User-programmable machine
VEA Virtual environment architecture
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Chapter 1

Overview

The MPC8280 is a versatile communications processor that integrates on one chip a high-performance
PowerPC™ RISC microprocessor, avery flexible system integration unit, and many communications

peripheral controllersthat can be used in avariety of applications, particularly in communications and
networking systems.

The MPC8280 core—a G2_L E—isan embedded variant of the MPC603e microprocessor with 16 Kbytes
of instruction cache and 16 Kbytes of data cache. The system interface unit (SIU) consists of aflexible
memory controller that interfaces to almost any user-defined memory system, a 60x-to-PCI bus bridge,
and many other peripherals making this device a complete system on a chip.

The MPC8280 communications processor module (CPM) includes al the peripherals found in the
MPC8260 PowerQUICC Il family. In addition, the MPC8280 offers USB functionality.

This manual describes the functional operation of MPC8280, with an emphasis on peripheral functions.
Chapter 2, “G2_LE Core,” isan overview of the microprocessor core; detailed information about the core
can be found in the G2 Core Reference Manual (order number: G2ZCORERM).

1.1 Features

The following is an overview of the M PC8280 feature set:
* Dual-issueinteger (G2_LE) core
— A core version of the MPC603e microprocessor
— System core microprocessor supporting frequencies of 166450 MHz
— Separate 16-Kbyte data and instruction caches.
— Four-way set associative
— Physically addressed
— LRU replacement algorithm
— PowerPC architecture-compliant memory management unit (MM U)
— Common on-chip processor (COP) test interface
— Supports bus snooping for data cache coherency
— Floating-point unit (FPU)
»  Separate power supply for internal logic and for 1/0
» Separate PLLsfor G2_LE core and for the CPM
— G2_LE coreand CPM can run at different frequencies for power/performance optimization

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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— Internal core/bus clock multiplier that provides 2:1, 2.5:1, 3:1, 3.5:1, 4:1, 4.5:1, 5.1, 6:1, 7:1,
8:1ratios

— Internal CPM/bus clock multiplier that provides 2:1, 2.5:1, 3:1, 3.5:1, 4:1, 5:1, 6:1, 8:1 ratios
64-bit data and 32-bit address 60x bus
— Bus supports multiple master designs
— Supports single- and four-beat burst transfers
— 64-, 32-, 16-, and 8-hit port sizes controlled by on-chip memory controller
— Supports data parity or ECC and address parity
32-bit data and 18-bit address local bus
— Single-master bus, supports external dlaves
— Eight-best burst transfers
— 32-, 16-, and 8-bit port sizes controlled by on-chip memory controller
60x-to-PCI bridge
— Programmable host bridge and agent
— 32-bit data bus, 66.67/83.3/100 MHz, 3.3V
— Synchronous and asynchronous 60x and PCI clock modes
— All internal address space available to external PCI host
— DMA for memory block transfers
— PCI-to-60x address remapping
PCI bridge
— PCI Specification Revision 2.2 compliant and supports frequencies up to 66 MHz
— On-chip arbitration
— Support for PCI-to-60x-memory and 60x-memory-to-PCl streaming
— PCI host bridge or periphera capabilities
— Includes 4 DMA channelsfor the following transfers:
— PCI-to-60x to 60x-to-PClI
— 60x-to-PCI to PCI-to-60x
— PCI-to-60x to PCI-to-60x
— 60x-to-PCI to 60x-to-PCI

— Includes al of the configuration registers (which are automatically loaded from the EPROM
and used to configure the MPC8280) required by the PCI standard as well as message and
doorbell registers

— Supports the 1,0 standard

— Hot-swap friendly (supports the hot swap specification as defined by PICMG 2.1 R1.0 August
3, 1998)

— Support for 66.67/83.33/100 MHz, 3.3 V specification

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

1-2

Freescale Semiconductor



Overview

— 60x-PCI bus core logic that uses a buffer pool to allocate buffers for each port
— Usesthelocal bus signals, removing need for additional pins
» System interface unit (SIU)
— Clock synthesizer
— Reset controller
— Real-time clock (RTC) register
— Periodic interrupt timer
— Hardware bus monitor and software watchdog timer
— |EEE 1149.1 JTAG test access port
* 12-bank memory controller

— Gluelessinterface to SRAM, page mode SDRAM, DRAM, EPROM, Flash and other user-
definable peripherals

— Byte write enables and selectable parity generation
— 32-bit address decodes with programmable bank size

— Three user-programmabl e machines, general-purpose chip-select machine, and page-mode
pipeline SDRAM machine

— Byte selects for 64-bit bus width (60x) and for 32-bit bus width (local)

— Dedicated interface logic for SDRAM
» CPU core can be disabled and the device can be used in slave mode to an external core
»  Communications processor module (CPM)

— Embedded 32-bit communi cations processor (CP) usesaRISC architecture for flexible support
for communications protocols

— Interfaces to G2_LE core through an on-chip 32-Kbyte dua-port data RAM, an on-chip
32-Kbyte dual-port instruction RAM and DMA controller

— Serial DMA channels for receive and transmit on all serial channels

— Parallel 1/0 registers with open-drain and interrupt capability

— Virtual DMA functionality executing memory-to-memory and memory-to-1/0 transfers
— Three fast communications controllers supporting the following protocols:

— 10/100-Mbit Ethernet/| EEE 802.3 CDMA/CS interface through media independent
interface (MI1) or reduced media independent interface (RMI1)

— ATM—Full-duplex SAR protocolsat 155 M bps, through UTOPIA interface, AAL5, AAL1,
AALDO protocols, TM 4.0 CBR, VBR, UBR, ABR traffic types, up to 64 K external
connections (no ATM support for the MPC8270)

— Transparent
— HDLC—Upto T3 rates (clear channel)
— FCC2 can also be connected to the TC layer (MPC8280 only)

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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— Two multichannel controllers (MCCs) (one MCC on the MPC8270)

Each MCC handles 128 serial, full-duplex, 64-Kbps data channels. Each MCC can be split
into four subgroups of 32 channels each.

— Almost any combination of subgroups can be multiplexed to single or multiple TDM

interfaces up to four TDM interfaces per MCC

— Four serial communications controllers (SCCs) identical to those on the MPC860, supporting
the digital portions of the following protocols:

Ethernet/|EEE 802.3 CDMA/CS

HDLC/SDLC and HDLC bus

Universal asynchronous receiver transmitter (UART)
Synchronous UART

Binary synchronous (BISY NC) communications
Transparent

— Universal serial bus (USB) controller

USB 2.0 full/low rate compatible

USB host mode

—Supports control, bulk, interrupt, and isochronous data transfers
—CRC16 generation and checking

—NRZI encoding/decoding with bit stuffing

—Supports both 12- and 1.5-Mbps data rates (automatic generation of preamble token and
data rate configuration). Note that low-speed operation requires an external hub.

—Flexible data buffers with multiple buffers per frame
—Supports local loopback mode for diagnostics (12 Mbps only)
Supports USB dave mode

—Four independent endpoints support control, bulk, interrupt, and isochronous data
transfers

—CRC16 generation and checking

—CRCS5 checking

—NRZI encoding/decoding with bit stuffing

—12- or 1.5-Mbps datarate

—Flexible data buffers with multiple buffers per frame
—Automatic retransmission upon transmit error

— Two seria management controllers (SMCs), identical to those of the MPC860

Provide management for BRI devices as general circuit interface (GCI) controllersin time-
divison-multiplexed (TDM) channels

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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— Transparent
— UART (low-speed operation)
— One serial periphera interface identical to the MPC860 SPI
— Oneinter-integrated circuit (I 2C) controller (identical to the MPC860 1°C controller)
— Microwire compatible
— Multiple-master, single-master, and dave modes
— Upto eight TDM interfaces (four on the MPC8270)

— Supportstwo groups of four TDM channels for atotal of eight TDMs (one group of four on
the MPC8270 and the MPC8275)

— 2,048 bytes of S| RAM
— Bit or byte resolution
— Independent transmit and receive routing, frame synchronization

— Supports T1, CEPT, TV/EL, T3/ES, pulse code modulation highway, |SDN basic rate, ISDN
primary rate, Freescale interchip digital link (IDL), general circuit interface (GCI), and
user-defined TDM serial interfaces

— Eight independent baud rate generators and 20 input clock pinsfor supplying clocksto FCCs,
SCCs, SMCs, and serial channels

— Four independent 16-bit timers that can be interconnected as two 32-bit timers

— Transmission convergence (TC) layer (MPC8280 only)

— Inverse multiplexing for ATM capabilities (IMA) (MPC8280 only). Supported by eight TC
layers between the TDMs and FCC2.

1.2 Architecture Overview

The MPC8280 has two external buses to accommodate bandwidth requirements from the high-speed
system core and the very fast communications channels. Figure 1-1 shows the block diagram of the
superset MPC8280 device. Features that are device- or package-specific are noted. For package
information, refer to the MPC8280 Power QUICC Il Family Hardware Specifications (order number:
MPC8280EC).

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

Freescale Semiconductor 1-5



Overview
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Communication Processor Module (CPM) 'y % £

Timers 32 KB 32 KB .
Interrupt | nstruction | Data Serial
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Baud Rate and Program ROM IDMAs
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A
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\
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8 TDM Ports?

Notes:

3 Mll or RMII
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1 MPC8280 only (not on MPC8270, the VR package, nor the ZQ package)
2 MPC8280 has 2 serial interface (SI) blocks and 8 TDM ports. MPC8270 and the VR and ZQ packages have

only 1 Sl block and 4 TDM ports (TDM2[A-D]).
3 MPC8280, MPC8275VR, MPC8275ZQ only (not on MPC8270, MPC8270VR, nor MPC8270ZQ)

Figure 1-1. MPC8280 Block Diagram

16 Kbytes
I-Cache
-MMU [ >
System Interface Unit
4 (SIV) : 60x Bus
16 Kbytes A b 4 T >
Bus Interface Unit
»| D-Cache | o o PCI Bus
D-MMU 60x-to-PClI 32 bits, up to 66 MHz
> Bridge or
6°’Etr‘i’d"§g°a' Local Bus

32 bits, up to 100 MHZ

Both the system core and the CPM have an internal PLL, which allows independent optimization of the
frequencies at which they run. The system core and CPM are both connected to the 60x bus.

1.2.1

G2 _LE Core

The G2_LE coreisderived from the MPC603e microprocessor with power management modifications.
The coreis a high-performance low-power implementation of the family of reduced instruction set
computer (RISC) microprocessors. The G2_L E core implements the 32-bit portion of the PowerPC
architecture, which provides 32-bit effective addresses, integer datatypesof 8, 16, and 32 bits. TheG2_LE
cache provides snooping to ensure data coherency with other masters. This helps ensure coherency
between the CPM and system core.

The core includes 16 Kbytes of instruction cache and 16 Kbytes of data cache. It has a 64-bit
split-transaction external data bus, which is connected directly to the external MPC8280 pins.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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The G2_LE core hasan internal common on-chip (COP) debug processor. This processor allows accessto
internal scan chainsfor debugging purposes. It isalso used as aserial connection to the core for emulator
support.

The G2_L E core can be disabled. In thismode, the M PC8280 functions as a slave peripheral to an external
core or to another PowerQUICC |l device with its core enabled.

1.2.2 System Interface Unit (SIU)

The SIU consists of the following:

* A 60x-compatible parallel system bus configurable to 64-bit data width. The MPC8280 supports
64-, 32-, 16-, and 8-bit port sizes. The MPC8280 internal arbiter arbitrates between interna
componentsthat can accessthe bus (system core, PCI bridge, CPM, and one external master). This
arbiter can be disabled, and an external arbiter can be used if necessary.

* Alocal (32-bit data, 32-bit internal and 18-bit external address) bus. This busis used to enhance
the operation of the very high-speed communication controllers. Without requiring extensive
manipulation by the core, the bus can be used to store connection tables for ATM or buffer
descriptors (BDs) for the communication channels or raw data that is transmitted between
channels. The local bus is synchronous to the 60x bus and runs at the same frequency.

» Thelocal bus can be configured as a 32-bit data and up to 66 MHz PCI (version 2.1) bus. In PCI
mode the bus can be programmed as a host or as an agent. The PCI bus can be configured to run
synchronoudly or asynchronously to the 60x bus. The MPC8280 has an internal PCI bridge with
an efficient 60x-to-PClI DMA for memory block transfers.

» Applications that require both the local bus and PCI bus need to connect an external PCI bridge.

* Memory controller supporting 12 memory banks that can be allocated for either the system or the
local bus. The memory controller is an enhanced version of the MPC860 memory controller. It
supportsthree user-programmabl e machines. Besides all MPC860 features, the memory controller
also supports SDRAM with page mode and address data pipeline.

»  Supports JTAG controller |EEE 1149.1 test access port (TAP).

* A busmonitor that prevents 60x bus lock-ups, areal-time clock, a periodic interrupt timer, and
other system functions useful in embedded applications.

* Gluelessinterface to L2 cache (MPC2605) and 4-/16-K-entry CAM
(MCM69C232/MCM69C432).

1.2.3 Communications Processor Module (CPM)

The CPM contains features that allow the MPC8280 to excel in avariety of applications targeted mainly
for networking and telecommunication markets.

The CPM is a superset of the MPC860 PowerQUICC CPM, with enhancements on the CP performance
and additional hardware and microcode routines that support high bit rate protocols like ATM (up to 155
Mbps full-duplex) and Fast Ethernet (100-M bps full-duplex).

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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The following list summarizes the major features of the CPM:

* The CP isan embedded 32-bit RISC controller residing on a separate bus (CPM local bus) from
the 60x bus (used by the system core). With this separate bus, the CP does not affect the
performance of the G2_LE core. The CP handlesthe lower layer tasksand DMA control activities,
leaving the G2_L E core free to handle higher layer activities. The CP has an instruction set
optimized for communications, but can aso be used for general -purpose applications, relieving the
system core of small often repeated tasks.

* Twoserial DMA (SDMA) that can do simultaneous transfers, optimized for burst transfers to the
60x bus and to the local bus.

» Threefull-duplex, serial fast communications controllers (FCCs) supporting ATM (155 Mbps)
protocol through UTOPIAZ interface (there are two UTOPIA interfaces on the MPC8280), IEEE
802.3 and Fast Ethernet protocols, HDL C up to E3 rates (45 Mbps) and totally transparent
operation. Each FCC can be configured to transmit fully transparent and receive HDLC or
vice-versa. (Note that the MPC8270 does not support ATM (155 Mbps) protocol.)

» Two multichannel controllers (MCCs) that can handle an aggregate of 256 X 64 KbpsHDLC or
transparent channels, multiplexed on up to eight TDM interfaces. The MCC also supports
super-channels of rates higher than 64 Kbps and subchanneling of the 64-Kbps channels.

» Four full-duplex serial communications controllers (SCCs) supporting | EEE802.3/Ethernet, high-
level synchronous datalink control, HDLC, local talk, UART, synchronous UART, BISYNC, and
transparent.

» Two full-duplex serial management controllers (SMC) supporting GCI, UART, and transparent
operations

«  Seria peripheral interface (SPI) and 1%C bus controllers

» Time-slot assigner (TSA) that supports multiplexing of datafrom any of the four SCCs, three
FCCs, and two SMCs.

1.3  Software Compatibility Issues

As much as possible, the MPC8280 CPM features were made similar to those of the previous MPC860
PowerQUICC family devices and the MPC8260 PowerQUICC Il family devices. The code flow ports
easily from previous devicesto the MPC8280, except for new protocols supported by the MPC8280.

Although many registers are new, most registers retain the old status and event bits, so an understanding
of the programming models of the MC68360, MPC860, or MPC85015 is helpful. Note that the MPC8280
initialization code requires changes from the MPC860 initialization code (Freescale provides reference
code).

1.3.1 Signals

Figure 1-2 shows MPC8280 signals grouped by function. Note that many of these signals are multiplexed
and this figure does not indicate how these signals are multiplexed.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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A bar over asignal name indicates that the signal is active low—for
example, BB (bus busy). Active-low signals are referred to as asserted
(active) when they arelow and negated when they are high. Signalsthat are
not active low, such as TSIZ[0-3] (transfer size signals) are referred to as
asserted when they are high and negated when they are low.
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Figure 1-2. MPC8280 External Signals
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14 Differences Between MPC860 and MPC8280

The following MPCB860 features are not included in the MPC8280.
* On-chip crystal oscillators (must use external oscillator)
* 4-MHz oscillator (input clock must be at the bus speed)
* Low power (stand-by) modes
» Battery-backup real-time clock (must use external battery-backup clock)
* BDM (COP offers most of the same functionality)
» Truelittle-endian mode
* PCMCIA interface
* Infrared (IR) port
*  QMC protocol in SCC (256 HDLC channels are supported by the MCCs)
*  Multiply and accumulate (MAC) block in the CPM
» Centronics port (PIP)
* Pulse-width modulated outputs

» SCC Ethernet controller option to sample 1 byte from the parallel port when areceive frameis
complete

» Parallel CAM interface for SCC (Ethernet)

1.5 Serial Protocol Table

Table 1-1 summarizes available protocols for each serial port.
Table 1-1. MPC8280 Serial Protocols

Port
Port

FCC SCC MCC SmMC usB

ATM (Utopia)'

100BaseT

10BaseT

< | 2] 2| <

HDLC

HDLC_BUS

Transparent S

UART

< | 2] 2| < | <] <

DPLL

Multichannel ol

Universal serial bus v

1 Not on the MPC8270
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1.6 MPCB8280 Configurations

The MPC8280 offers flexibility in configuring the device for specific applications. The functions
mentioned in the above sections are all available in the device, but not all of them can be used at the same
time. This does not imply that the deviceis not fully activated in any given implementation: The CPM
architecture has the advantage of using common hardware resources for many different protocols, and
applications. Two physical factors limit the functionality in any given system—pinout and performance.

1.6.1 Pin Configurations

Some pins have multiple functions. Choosing one function may preclude the use of another. Information
about multiplexing constraints can be found in Chapter 16, “CPM Multiplexing,” and Chapter 41,
“Parallel 1/0 Ports.”

1.6.2 Serial Performance

Serial performance depends on a number of factors:
» Serial rate versus CPM clock frequency for adequate sampling on serial channels
» Serial rate and protocol versus CPM clock frequency for CP protocol handling
» Serial rate and protocol versus bus bandwidth
» Serial rate and protocol versus system core clock for adequate protocol handling

The second item above is addressed in this section—the CP's ability to handle high bit-rate protocolsin
parallel. Slow bit-rate protocols do not significantly affect those numbers.

Table 1-2 describes a few options to configure the fast communications channels on the MPC8280. The
frequency specified is the minimum CPM frequency necessary to run the mentioned protocols
concurrently at full-duplex.

Table 1-2. Serial Performance’

Fcci FCC2 FCC3 mcc CP("“’:I 3:)’"" 60x '(3“::5)'“"
155-Mbps ATM 100 BaseT 100 BaseT 133 66
100 BaseT 100 BaseT 100 BaseT 133 66
155-Mbps ATM 128 * 64 Kbps channels 133 66
100 BaseT 100 BaseT 128 * 64 Kbps channels 133 66
155-Mbps ATM 256 * 64 Kbps channels 166 66
100 BaseT 256 * 64 Kbps channels 133 66
45-Mbps HDLC 256 * 64 Kbps 133 66
45-Mbps HDLC 100 BaseT 256 * 64 Kbps 166 66
100 BaseT 16 * 576 Kbps 166 66

1 For the MPC8270 see Table 1-3.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Table 1-3 shows seria performance for the MPC8270, which does not support ATM (155-Mbps).
Table 1-3. MPC8270 Serial Performance

FCC 1 Fcc 2 FCC 3 mcc CP(“:ng'z‘;ck oo '(3“';:2)
100 BaseT 100 BaseT 100 BaseT 133 66
100 BaseT 100 BaseT 128 * 64 Kbps channels 133 66
100 BaseT 45-Mbps 128 * 64 Kbps channels 133 66
45-Mbps HDLC 45-Mbps 128 * 64 Kbps channels 133 66
45-Mbps HDLC 45-Mbps 100 BaseT 128 * 64 Kbps channels 133 66
100 BaseT 45-Mbps 100 BaseT 8 * 576 Kbps channels 133 66
100 BaseT 100 BaseT 100 BaseT 128 * 64 Kbps channels 133 66

FCCs can aso be used to run slower HDL C or 10 BaseT, for example. The CP's RISC architecture hasthe
advantage of using common hardware resources for all FCCs.

1.7  Application Examples

The MPC8280 can be configured to meet many system application needs, as described in the following
sections and shown in Figure 1-3 through Figure 1-11.
NOTE: Differences among MPC8280 PowerQUICC Il Family Devices

Refer to Figure 1-1 and Section 1.1, “Features,” to determine possible
differences in features between a given device and the following
descriptions.

1.7.1 Communication Systems

The following sections describe the following examples of communication systems:
e Section 1.7.1.1, “Remote Access Server”
» Section 1.7.1.2, “Regional Office Router”
* Section 1.7.1.3, “LAN-to-WAN Bridge Router”
e Section 1.7.1.4, “Cellular Base Station”
e Section 1.7.1.5, “Telecommunications Switch Controller”
e Section 1.7.1.6, “SONET Transmission Controller”

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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1.711 Remote Access Server

Figure 1-3 shows remote access server configuration.

MPC8280
| SDRAM/DRAM/SRAM
Quad » TDMO
T1 : 60x Bus Channelized Data
° < ™ (up to 256 channels)
Framer > TDM7
[
SDRAM/DRAM/SRAM
155 Mbps .
D
ATM  PHY UTOPIA Multi PHY ATM
Local Bus .
- or - 1 Connection Tables
MiI (optional)
. < > 10/100BaseT
Transceiver
M or
Framer < » E3 clear channel DSP Bank
(takes one TDM) E_I_‘
- Slaves
Slow . on
Comm : SMC/I’C/SPI/SCC || ‘teca
PHY ° | Bus
[

Figure 1-3. Remote Access Server Configuration

In this application, eight TDM ports are connected to external framers. In the MPC8280, each group of
four ports support up to 128 channels. One TDM interface can support 32—128 channels. The MPC8280
receivesand transmits datain transparent or HDL C mode, and storesor retrievesthe channelized datafrom
memory. The data can be stored either in memory residing on the 60x bus or in memory residing on the
local bus.

The main trunk can be configured as 155 Mbps full-duplex ATM, using the UTOPIA interface, or as
10/100 BaseT Fast Ethernet with M1 interface, or asa high-speed serial channel (up to 45Mbps). InATM
mode, there may be a need to store connection tables in externa memory on the local bus; for example,
128 activeinternal connectionsrequire 8 Kbytes of dual-port RAM. The need for local bus dependson the
total throughput of the system. The MPC8280 supports automatic (without software intervention) cross-
connect between ATM and MCC, routing ATM AAL1 framesto MCC dots.

Thelocal bus can be used as an interface to abank of DSPsthat can run code that performs analog modem
signal modulation. Data to and from the DSPs can be transferred through the parallel bus with the internal
virtual IDMA.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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The MPC8280 memory controller supports many types of memories, including EDO DRAM and

page-mode, pipeline SDRAM for efficient burst transfers.

1.7.1.2 Regional Office Router

Figure 1-4 shows aregional office router configuration.

MPC8280
Quad » TDMO
)
T1 )
)
Framer » TDM3
Mit ] “| 10100BaseT
Transceiver
- » 10/100BaseT
L
Slow - -
Comm e 5
e SMC/IC/SPI/SCC
PHY L
L

60x Bus

SDRAM/DRAM/SRAM

Channelized Data
(up to 128 channels)

Figure 1-4. Regional Office Router Configuration

In this application, the MPC8280 is connected to four TDM interfaces channelizing up to 128 channels.
Each TDM port supports 32—128 channels. If 128 channels are needed, each TDM port can be configured
to support 32 channels. This example has two MII ports for 10/100 BaseT LAN connections. In all the

examples, the SCC ports can be used for management.

1.7.1.3 LAN-to-WAN Bridge Router

Figure 1-5 shows a LAN-to-WAN router configuration, which is similar to the previous example.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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MPC8280
Ml
. 10/100BaseT
Transceiver
SDRAM/DRAM/SRAM
60x Bus
155 Mbps ) < - Data
ATM  PHY UTOPIA Multi PHY
155 Mb SDRAM/DRAM/SRAM
PS | o o .
ATM  PHY [ » UTOPIA Multi PHY
- or » Local Bus‘ ATM Connection
Ml N o Tables (optional)
. < > 10/100BaseT
Transceiver
Slow ]
Comm °® »
b SMC/IC/SPI/SCC
PHY L4
L

Figure 1-5. LAN-to-WAN Bridge Router Configuration

1.7.1.4 Cellular Base Station
Figure 1-6 shows a cellular base station configuration.

MPC8280
| SDRAM/DRAM/SRAM
- » TDMO
Framer __ 60xBus Channelized Data
- > TDMA1 (up to 256 channels)
L
DSP Bank
Local Bus
Slow - - >
] - Slaves
Comm b on
e SMC/12C/SPI/SCC
PHY b Local
~ > Bus
L

Figure 1-6. Cellular Base Station Configuration
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Here the MPC8280 channelizes two E1s (up to 256, 16-Kbps channels).

The local bus can control a bank of DSPs. Data to and from the DSPs can be transferred through the
parallel busto the host port of the DSPswith the internal virtual IDMA.

The dlow communication ports (SCCs, SMCs, 1°C, SPI) can be used for management and debug functions.

1.71.5 Telecommunications Switch Controller

Figure 1-7 shows a telecommunications switch controller configuration.

MPC8280
155 Mbps UTOPIA Multi PHY
- > urtl
ATM  PHY SDRAM/DRAM/SRAM
B 60x Bus _
Ml - » 10/100BaseT
Transceiver
- > 10/100BaseT SDRAM/DRAM/SRAM
L
Local Bus ATM.
| - > Connection
Slow » - Tables
Comm S SMC/I’C/SPI/SCC
PHY ° (10BaseT)
L

Figure 1-7. Telecommunications Switch Controller Configuration

The CPM supports atotal aggregate throughput of 710 Mbps at 133 MHz. Thisincludes two full-duplex
100 BaseT and one full-duplex 155 Mbps for ATM. The G2_LE core can operate at a different (higher)
speed, if the application requiresit.
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1.7.1.6 SONET Transmission Controller

Figure 1-8 shows a SONET transmission controller configuration.

MPC8280
576 Kops |4 » TDMO
SONET .
Transceivers )
- »| TDMS3 SDRAM/DRAM/SRAM
L
B 60x Bus _ Channelized Data
- (up to 16 channels)
Mil
) - »  10/100BaseT
Transceiver
SDRAM/DRAM/SRAM
Local Bus ATM .
- » Connection
Tables
[
Slow 14 » SMC/I2C/SPI/SCC
)
Comm ° (10BaseT)
PHY L4
o«
L

Figure 1-8. SONET Transmission Controller Configuration

In thisapplication, the M PC8280 implements super channeling with the MCC. Nine 64-Kbps channelsare
combined to form a 576-K bps channel. The MPC8280 at 133 MHz can support up to sixteen 576-Kbps
superchannels. The MPC8280 al so supports subchanneling (under 64 Kbps) with its MCC.

1.7.2 Bus Configurations

The following sections describe the following possible bus configurations:
« Section 1.7.2.1, “Basic System”
* Section 1.7.2.2, “High-Performance Communication”
e Section 1.7.2.3, “High-Performance System Microprocessor”
e Section1.7.2.4,“PCI”
e Section 1.7.2.5, “PCI with 155-Mbps ATM”
e Section 1.7.2.6, “The MPC8280 as PCI Agent”

1.7.2.1 Basic System

In the basic system configuration, shown in Figure 1-9, the G2_LE coreis enabled and usesthe 64-bit 60x
data bus. The 32-bit local bus datais needed to store connection tables for many active ATM connections.
The local bus may also be used to store data that does not need to be heavily processed by the core. The
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CP can store large data frames in the local memory without interfering with the operation of the system
core.

MPC8280 SDRAM/SRAM/DRAM/Flash
~ > 60x Bus

°
PHY Ps Communication

L Channels

| ——————————
L
SDRAM/SRAM/DRAM
155 Mbps Local Bus ATM
ATM  PHY Connection Tables

Figure 1-9. Basic System Configuration

1.7.2.2 High-Performance Communication

Figure 1-10 shows a high-performance communication configuration.

MPC8280-A SDRAM/SRAM/DRAM
n . > o Local Bus ATM
PHY ° Communication - g Connection Tables
PS Channels
L |
SDRAM/SRAM/DRAM/Flash
155 MbpS 60x Bus
ATM  PHY | >| UTOPIA 2
MPC8280-B
(master/slave)
PHY : Communication
° Channels
L |
SDRAM/SRAM/DRAM
155 Mbps
PS | < > UToPIA Local Bus ATM
ATM  PHY or Connection Tables
PCI Bus

Figure 1-10. High-Performance Communication

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

1-18 Freescale Semiconductor



Overview

Serial throughput is enhanced by connecting one MPC8280 in master or dlave mode (with system core
enabled or disabled) to another MPC8280 in master mode with the core enabled. The corein MPC8280-A
can access the memory on the local bus of MPC8280-B.

1.7.2.3 High-Performance System Microprocessor

Figure 1-11 shows a configuration with a high-performance system microprocessor (MPC750).

MPC750
32-Kbyte | cache Backside
32-Kbyte D cache Cache
A
MPC8280 (slave) SDRAM/SRAM/DRAM
- > 60x Bus y
PHY : Communication - >
PY Channels
L |
SDRAM/SRAM/DRAM
155 Mbps
P - > UTOPIA - Local Bus= ATM
ATM  PHY Connection Tables

Figure 1-11. High-Performance System Microprocessor Configuration

In this system, the G2_LE core internal is disabled and an external high-performance microprocessor is
connected to the 60x bus.
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1.7.24 PCI
See Figure 1-12 for PCI configuration.
MPC8280 SDRAM/SRAM/DRAM/Flash
- 60x Bus
PHY : Communication
PY Channels
D > PCI Bus
L Host or Agent |= ] »>

Figure 1-12. PCI Configuration

In this system the local busis configured as PCI (33-MHz 32-bit data bus version 2.1). The MPC8280 can
be configured asahost or as an agent on the PCI bus. The 60x bus and PCI bus are asynchronous; thereis
no frequency dependency between the two. The PCI busisa 3.3-V bus,

1.7.2.5 PCI with 155-Mbps ATM

Figure 1-13 shows the PCI with 155-Mbps ATM configuration.

PCI Bus
PCI Bridge [ >
\
MPC8280 SDRAM/SRAM/DRAM
< > 60x Bus  /
PHY : Communication - >
° Channels
L
SDRAM/SRAM/DRAM
ATM
- »| UTOPIA Local Bus . ATM
PHY Connection Tables

Figure 1-13. PCI with 155-Mbps ATM Configuration
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This system supports PCI and implements a 155-Mbps, full-duplex ATM with more than 128 active
connections. The M PC8280 cannot support both functions simultaneously. Thelocal busisneeded to store
ATM connection tables. Therefore, an external PCI bridge is necessary. In systems with fewer than 128
active connections or where the ATM average bit rate islower that 155 Mbyps, the local bus may not be
necessary to store connection tables, and it may be possible to use it as PCI bus.

1.7.2.6 The MPC8280 as PCI Agent
Figure 1-14 shows the configuration when the MPC8280 acts as the PCI agent.

MPC8280 SDRAM/SRAM/DRAM
< > 60x Bus ATM Connection Tables
PHY * Communication > and/or
: Channels Communication Data
I EEEEE——
L
ATM Agent PCI Bus
~——— > UTOPIA ent 1
PHY uto 9

Host System Bus

A

PCI Bridge

Y

Host

Memor
Processor y

Figure 1-14. MPC8280 as PCI Agent

In this system, the MPC8280 is a PCI agent on an 1/O card and the PCI host resides on the PCI bus. An
external PCI bridge is used to connect the host to the PCI bus. Theinternal PCI bridge inthe MPC8280 is
used to bridge between the PCI bus and the 60x bus on the MPC8280.
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Chapter 2
G2_LE Core

The MPC8280 contains an embedded G2_L E processor core, which isaderivative of the G2 core and the
original MPC603e PowerPC microprocessor design. This chapter provides an overview of the basic
functionality of the G2_L E processor core. For detailed information regarding the processor, refer to the
following:

* G2 Power PC Core Reference Manual
» The Programming Environments for 32-Bit Implementations of the Power PC Architecture

This section describes the details of the processor core, provides a block diagram showing the major
functional units, and briefly describes how those units interact.

M PC8280-specific implementation includes most of the G2_L E features. The unimplemented featuresare
described in the Section 2.2, “G2_LE Core Features.”

The signals associated with the processor core are described individually in Chapter 7, “60x Signals.”
Chapter 8, “The 60x Bus,” describes how those signals interact.

2.1 Overview

The processor coreisalow-power implementation of the family reduced instruction set computing (Rl SC)
microprocessors that implement the PowerPC architecture. The processor core implements the 32-bit
portion of the PowerPC architecture, which supports 32-bit effective addresses, integer datatypes of 8, 16,
and 32 hits, and floating-point data types of 32 and 64 bits.
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Figure 2-1 isablock diagram of the processor core.

64-Bit (Two Instructions)

\
| Sequential 64-Bit Branch
i Fetcher [——~—>| Processing
64-Bit Unit
Y CTR
CR
Instruction LR
Queue
-
System ‘ ‘
Register 64-Bit (Two Instructions)
Unit — Dispatch Unit |<—
Instruction Unit
A 64-Bit
/ Y 3oBit I 64-Bit y L
Integer | _| | GPRFile | Load/Store l<_| FPRFie [ _| Floating-
nit | [T DR . A 7| Point Unit
/U GP Rename Unit FP Rename
* + Registers Registers
XER < FPSCR
| ) |
32-Bit
Completion
Unit y /
B D MMU I MMU
-Bi R
SRS | | pgar 64-Bit SRS | | igar
Array Array
DTLB ITLB
Power Time Base
Dissipation Counter/
Control Decrementer
Tags 16-Kbyte < Tags 16-Kbyte | |
JTAG/COP Clock D Cache | Cache
Interface Multiplier \ \ \
Y
Touch Load Buffer
Copy-Back Buffer Core Interface
A A
B 32-Bit Address Bus L/ _
. 32-/64-Bit Data Bus Y

\J

Figure 2-1. MPC8280 Integrated Processor Core Block Diagram
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The processor coreis asuperscalar processor that can issue and retire as many as three instructions per
clock. Instructions can execute out of order for increased performance; however, the processor core makes
completion appear sequential.

The processor core integrates five execution units—an integer unit (1U), afloating-point unit (FPU), a
branch processing unit (BPU), aload/store unit (LSU), and a system register unit (SRU). The ability to
executefiveinstructionsin parallel and the use of simpleinstructionswith rapid execution timesyield high
efficiency and throughput. Most integer instructions execute in one clock cycle. On the processor core, the
FPU is pipelined so a single-precision multiply-add instruction can be issued and completed every clock
cycle. The processor core provides hardware support for all single- and double-precision floating-point
operations for most value representations and all rounding modes.

The processor core supportsinteger datatypes of 8, 16, and 32 bits, and floating-point data types of 32 and
64 bits. The 32 architecturally-defined floating point registers (FPRs) can be used to hold 32, 64-bit
operands that can in turn be transferred to and from the 32 general-purpose registers (GPRS), which can
hold 32, 32-bit operands.

The processor core provides separate on-chip, 16-Kbyte, four-way set-associative, physically addressed
cachesfor instructions and dataand on-chip instruction and data memory management units(MMUS). The
MM Us contain 64-entry, two-way set-associative, data and instruction translation lookaside buffers
(DTLB and ITLB) that provide support for demand-paged virtual memory address translation and
variable-sized block translation. The TLBs and caches use a least recently used (LRU) replacement
algorithm. The processor core aso supports block address translation through the use of two independent
instruction and data block address translation (IBAT and DBAT) arrays of eight entries each. Effective
addresses are compared simultaneously with all eight entriesin the BAT array during block trandation. In
accordance with the PowerPC architecture, if an effective address hitsin both the TLB and BAT array, the
BAT translation takes priority.

As an added feature to the MPC603e core, the MPC8280 can lock the contents of 1-3 waysin the
instruction and data cache (or an entire cache). For example, this alows embedded applications to lock
interrupt routines or other important (time-sensitive) instruction sequences into the instruction cache. It
allows data to be locked into the data cache, which may be important to code that must have deterministic
execution.

The processor core has a60x busthat incorporates a 64-bit databus and a 32-bit address bus. The processor
core supports single-beat and burst data transfers for memory accesses and supports memory-mapped 1/0
operations.

2.2 G2 _LE Core Features

This section describes the mgjor features of the processor core:
» High-performance, superscalar microprocessor
— Asmany asthree instructionsissued and retired per clock cycle
— Asmany asfour instructions in execution per clock cycle
— Single-cycle execution for most instructions
— Pipelined FPU for all single-precision and most double-precision operations

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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» Fiveindependent execution units and two register files

BPU featuring static branch prediction

A 32-bit 1U

Fully IEEE 754—compliant FPU for both single- and double-precision operations
LSU for data transfer between data cache and GPRs and FPRs

SRU that executes condition register (CR), special-purpose register (SPR), and integer
add/compare instructions

Thirty-two GPRs for integer operands

Thirty-two FPRsfor floating-point operands. They also can be used for general operandsusing
floating-point load and store operations.

* Highinstruction and data throughput

Zero-cycle branch capability (branch folding)

Programmable static branch prediction on unresolved conditional branches

BPU that performs CR lookahead operations

Instruction fetch unit capable of fetching two instructions per clock from the instruction cache
A six-entry instruction queue that provides lookahead capability

Independent pipelines with feed-forwarding that reduces data dependencies in hardware

16-Kbyte data cache—Four-way set-associative, physically addressed; LRU replacement
algorithm

16-Kbyte instruction cache—Four-way set-associative, physically addressed; LRU
replacement algorithm

Cache write-back or write-through operation programmable on a per page or per block basis

Address trandation facilities for 4-Kbyte page size, variable block size, and 256-Mbyte
segment size

A 64-entry, two-way set-associative ITLB

A 64-entry, two-way set-associative DTLB

Eight-entry data and instruction BAT arrays providing 128-Kbyte to 256-M byte blocks
Software table search operations and updates supported through fast trap mechanism
52-bit virtual address; 32-bit physical address

» Facilitiesfor enhanced system performance

A 32- or 64-bit, split-transaction external data bus with burst transfers
Support for one-level address pipelining and out-of-order bus transactions
Critical interrupt exception support

Hardware support for misaligned little-endian accesses

* Integrated power management

One power-saving mode: doze
Automatic dynamic power reduction when internal functional unitsareidle

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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» Deterministic behavior and debug features

— On-chip cachelocking optionsfor theinstruction and data caches (1-3 ways or the entire cache
contents can be locked)

— In-system testability and debugging features through JTAG and boundary-scan capability

Features supported by the G2_L E core not present on the MPC8280:
* True little-endian mode for compatibility with other true little-endian devices
» Nap and sleep power-saving modes

Figure 2-1 shows how the execution units—IU, BPU, L SU, and SRU—operate independently and in
parallel. Note that thisis a conceptual diagram and does not attempt to show how these features are
physically implemented on the chip.

The processor core provides address translation and protection facilities, including an ITLB, DTLB, and
instruction and data BAT arrays. Instruction fetching and issuing is handled in the instruction unit. The
MM Us transl ate addresses for cache or external memory accesses.

2.21 Instruction Unit

Asshown in Figure 2-1, the instruction unit, which contains a fetch unit, instruction queue, dispatch unit,
and the BPU, provides centralized control of instruction flow to the execution units. The instruction unit
determines the address of the next instruction to be fetched based on information from the sequential
fetcher and from the BPU.

Theinstruction unit fetchestheinstructionsfrom theinstruction cacheinto theinstruction queue. The BPU
extracts branch instructions from the fetcher and uses static branch prediction on unresolved conditional
branchesto allow the instruction unit to fetch instructions from a predicted target instruction stream while
aconditional branch is evaluated. The BPU folds out branch instructions for unconditional branches or
conditional branches unaffected by instructions in progress in the execution pipeline.

Instructions issued beyond a predicted branch do not complete execution until the branch is resolved,
preserving the programming model of sequential execution. If any of theseinstructions are to be executed
in the BPU, they are decoded but not issued. Instructions to be executed by the IU, LSU, and SRU are
issued and allowed to complete up to the register write-back stage. Write-back isallowed when acorrectly
predicted branch is resolved, and instruction execution continues without interruption on the predicted
path. If branch prediction isincorrect, the instruction unit flushes all predicted path instructions, and
instructions are issued from the correct path.

22.2 Instruction Queue and Dispatch Unit

The instruction queue (1Q), shown in Figure 2-1, holds as many as six instructions and loads up to two
instructions from the instruction unit during a single cycle. The instruction fetch unit continuously loads
as many instructions as space in the IQ allows. Instructions are dispatched to their respective execution
units from the dispatch unit at a maximum rate of two instructions per cycle. Reservation stations at the
U, LSU, and SRU facilitate instruction dispatch to those units. The dispatch unit checksfor source and
destination register dependencies, determines dispatch serializations, and inhibits subsequent instruction
dispatching as required. Section 2.7, “Instruction Timing,” describes instruction dispatch in detail.
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2.2.3 Branch Processing Unit (BPU)

The BPU receives branch instructions from the fetch unit and performs CR lookahead operations on
conditional branches to resolve them early, achieving the effect of a zero-cycle branch in many cases.

The BPU usesabit in theinstruction encoding to predict the direction of the conditional branch. Therefore,
when an unresolved conditional branch instruction is encountered, instructions are fetched from the
predicted target stream until the conditional branch is resolved.

The BPU contains an adder to compute branch target addresses and three user-control registers—the link
register (LR), the count register (CTR), and the CR. The BPU cal culates the return pointer for subroutine
callsand savesit into the LR for certain types of branch instructions. The LR also contains the branch
target address for the Branch Conditional to Link Register (bclrx) instruction. The CTR contains the
branch target address for the Branch Conditional to Count Register (bcctrx) instruction. The contents of
the LR and CTR can be copied to or from any GPR. Because the BPU uses dedi cated registers rather than
GPRs or FPRs, execution of branch instructionsis largely independent from execution of other
instructions.

224 Independent Execution Units

The PowerPC architecture’s support for independent execution units alows implementation of processors
with out-of-order instruction execution. For example, because branch instructions do not depend on GPRs
or FPRs, branches can often be resolved early, eliminating stalls caused by taken branches.

In addition to the BPU, the processor core provides three other execution units and a completion unit,
which are described in the following sections.

2241 Integer Unit (IU)

The IU executes all integer instructions. The [U executes one integer instruction at atime, performing
computations with its arithmetic logic unit (ALU), multiplier, divider, and XER register. Most integer
instructions are single-cycle instructions. Thirty-two general-purpose registers are provided to support
integer operations. Stallsdue to contention for GPRs are minimized by the automatic all ocation of rename
registers. The processor core writes the contents of the rename registers to the appropriate GPR when
integer instructions are retired by the completion unit.

224.2 Floating-Point Unit (FPU)

The FPU contains a single-precision multiply-add array and the floating-point status and control register
(FPSCR). The multiply-add array allows the processor core to efficiently implement multiply and
multiply-add operations. The FPU is pipelined so that single-precision instructions and double-precision
instructions can be issued back-to-back. Thirty-two floating-point registers are provided to support
floating-point operations. Stalls due to contention for FPRs are minimized by the automatic all ocation of
rename registers. The core writes the contents of the rename registers to the appropriate FPR when
floating-point instructions are retired by the completion unit.

The processor core supportsall |EEE 754 fl oating-point datatypes (normalized, denormalized, NaN, zero,
and infinity) in hardware, eliminating the latency incurred by software exception routines.
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2243 Load/Store Unit (LSU)

The LSU executes all load and store instructions and provides the data transfer interface between the
GPRs, FPRs, and the cache/memory subsystem. The L SU cal cul ates effective addresses, performs data
alignment, and provides sequencing for load/store string and multiple instructions.

Load and store instructions are issued and translated in program order; however, the actual memory
accesses can occur out of order. Synchronizing instructions are provided to enforce strict ordering where
needed.

Cacheable loads, when free of data dependencies, execute in an out-of-order manner with a maximum
throughput of one per cycle and atwo-cycletotal latency. Datareturned from the cacheisheld in arename
register until the completion logic commitsthe valueto aGPR or FPR. Store operations do not occur until
apredicted branch is resolved. They remain in the store queue until the completion logic signals that the
store operation will be completed to memory.

The processor core executes store instructions with a maximum throughput of one per cycle and a
three-cycletotal latency. Thetime required to perform the actual load or store operation varies depending
on whether the operation involves the cache, system memory, or an 1/O device.

2244 System Register Unit (SRU)

The SRU executes various system-level instructions, including condition register logical operations and
move to/from special-purpose register instructions, and also executes integer add/compare instructions.
Because SRU instructions affect modes of processor operation, most SRU instructions are
completion-serialized. That is, the instruction is held for execution in the SRU until all prior instructions
issued have completed. Results from completion-serialized instructions executed by the SRU are not
available or forwarded for subsequent instructions until the instruction completes.

2.2.5 Completion Unit

The completion unit tracks instructions from dispatch through execution, and then retires, or completes
them in program order. Completing an instruction commits the processor core to any architectural register
changes caused by that instruction. In-order completion ensures the correct architectural state when the
processor core must recover from a mispredicted branch or any exception.

Instruction state and other information required for completion is kept in afirst-in-first-out (FIFO) queue
of five completion buffers. A single completion buffer is allocated for each instruction once it enters the
dispatch unit. An available completion buffer isarequired resource for instruction dispatch; if no
completion buffersare available, instruction dispatch stalls. A maximum of two instructions per cycle are
completed in order from the queue.

2.2.6 Memory Subsystem Support

The processor core supports cache and memory management through separate instruction and dataMMUs
(IMMU and DMMU). The processor core also providesdual 16-Kbyte instruction and data caches, and an
efficient processor bus interface to facilitate access to main memory and other bus subsystems. The
memory subsystem support functions are described in the following subsections.
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2.2.6.1 Memory Management Units (MMUs)

The processor core's MM Us support up to 4 Petabytes (252) of virtual memory and 4 Gbytes (232) of
physical memory (referred to as real memory in the PowerPC architecture specification) for instructions
and data. The MM Us also control access privileges for these spaces on block and page granularities.
Referenced and changed status is maintained by the processor for each page to assist implementation of a
demand-paged virtual memory system. A key bit isimplemented to provide information about memory
protection violations prior to page table search operations.

The LSU calculates effective addresses for dataloads and stores, performs data alignment to and from
cache memory, and provides the sequencing for load and store string and multiple word instructions. The
instruction unit cal culates the effective addresses for instruction fetching.

The MMUs trand ate effective addresses and enforce the protection hierarchy programmed by the
operating system in relation to the supervisor/user privilege level of the access and in relation to whether
the accessisaload or store.

2.2.6.2 Cache Units

The processor core provides independent 16-Kbyte, four-way set-associative instruction and data caches.
The cache block size is 32 bytes. The caches are designed to adhere to awrite-back policy, but the
processor core alows control of cacheability, write policy, and memory coherency at the page and block
levels. The caches use aleast recently used (L RU) replacement algorithm.

The load/store and instruction fetch units provide the caches with the address of the data or instruction to
be fetched. In the case of a cache hit, the cache returns two words to the requesting unit.

2.3 Programming Model

The following subsections describe the PowerPC instruction set and addressing modes.

2.3.1 Register Set

This section describes the register organization in the processor core as defined by the three programming
environments of the PowerPC architecture—the user instruction set architecture (UISA), the virtual
environment architecture (VEA), and the operating environment architecture (OEA), aswell asthe G2_LE
core implementation-specific registers. Full descriptions of the basic register set defined by the PowerPC
architecture are provided in Chapter 2 in The Programming Environments Manual.

The PowerPC architecture defines register-to-register operations for al arithmetic instructions. Source
data for these instructions is accessed from the on-chip registers or is provided as an immediate value
embedded in the opcode. The three-register instruction format allows specification of atarget register
distinct from the two source registers, thus preserving the original data for use by other instructions and
reducing the number of instructions required for certain operations. Data is transferred between memory
and registers with explicit load and store instructions only.

Figure 2-2 shows the complete MPC8280 register set and the programming environment to which each
register belongs. This figure includes both the PowerPC register set and the MPC8280-specific registers.
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Note that some registers common to other processors that implement the PowerPC architecture may not
be implemented in the MPC8280's processor core. Unsupported SPR values are treated as follows:

* Any mtspr with an invalid SPR executes as a no-op.
* Any mfspr with aninvalid SPR causes boundedly undefined results in the target register.

Conversely, some SPRsin the processor core may not be implemented or may not be implemented in the
same way as in other processors that implement the PowerPC architecture.

23.1.1 PowerPC Register Set

The PowerPC UISA registers, shown in Figure 2-2, can be accessed by either user- or supervisor-level
instructions. The general-purpose registers (GPRs) and floating-point registers (FPRs) are accessed
through instruction operands. Access to registers can be explicit (that is, through the use of specific
instructionsfor that purpose such asthe mtspr and mfspr instructions) or implicit as part of the execution
(or side effect) of an instruction. Some registers are accessed both explicitly and implicitly.

The number to the right of the register name indicates the number that is used in the syntax of the
instruction operandsto accessthe register (for example, the number used to accessthe XER is 1). For more
information on the PowerPC register set, refer to Chapter 2 in The Programming Environments Manual.

Note that the reset value of the M SR exception prefix bit (MSR[IP]), described in the G2 Core Reference
Manual, is determined by the CIP bit in the hard reset configuration word in the MPC8280. Thisis
described in Section 5.4.1, “Hard Reset Configuration Word.”
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SUPERVISOR MODEL

~

General-Purpose
Registers (32-Bit)
GPRO
GPR1

L]
L]
L]

GPR31

Floating-Point

Registers (64-Bit)
FPRO
FPR1

L]
L]
]

FPR31

Condition Register
C

H

Floating-Point Status
and Control Register

FPSCR

x

ER
XE SPR 1

Link Register

LR SPR 8

Count Register
CTR SPR 9

Time Base Facility
(For Reading)

TBL SPR268
TBU SPR269

N

f USER MODEL \

/

N

Configuration Registers

System/Processor
Version Register

SVR' | SPR286
PVR SPR 287

Software Table

Search Registers !

DMISS | SPR 976
DCMP SPR 977
HASH1 SPR 978
HASH2 | SPR 979
IMISS SPR 980
ICMP SPR 981
RPA SPR 982
SDR1

Segment Registers

Hardware Machine State
Implementation Register
Registers VSR
HIDO ' SPR 1008 Memory Base Address
HID1' | SPR 1009 Register
HID2' | SPR 1011 SPR 311
Instruction BAT Memory Management Registers
Registers Data BAT Registers
IBATOU | SPR 528 DBATOU | SPR536
IBATOL | SPR 529 DBATOL | SPR 537
IBAT1U | SPR530 DBAT1U | SPR538
IBATIL | SPR 531 DBATIL | SPR539
IBAT2U | SPR 532 DBAT2U | SPR 540
IBAT2L | SPR 533 DBAT2L | SPR 541
IBAT3U | SPR534 DBAT3U | SPR542
IBAT3L | SPR535 DBAT3L | SPR 543
IBAT4U ' | SPR 560 DBAT4U ' | SPR 568
IBAT4L" | SPR 561 DBAT4L ' | SPR 569
IBAT5U ' | SPR 562 DBAT5U ' | SPR 570
IBATSL' | SPR 563 DBAT5L ' | SPR 571
IBAT6U ' | SPR 564 DBAT6U ' | SPR 572
IBAT6L ' | SPR 565 DBAT6L ' | SPR 573
IBAT7U ' | SPR 566 DBAT7U' | SPR574
IBAT7L ' | SPR 567 DBAT7L' | SPR575

Exception Handling Registers

SPRGs DSISR
SPRGO [SPR272 DSISR | SPR18
SPRG1 | SPR273 Save and Restore
SPRG2 | SPR274 Registers
SPRG3 | SPR275 SRRO SPR 26
SPRG4 ' | SPR 276 SRR1 SPR 27
SPRG5 ' | SPR277 .
sPRGe T | SPR 278 Data Address Register

DAR

SPRG7 ' | SPR279 SPR19

Critical Interrupt

SRO
SR1
[ ]
[ ]
[ ]
SR15
Miscellaneous
Registers
Decrementer
DEC SPR 22

External Address
Register (Optional)

Time Base Facility
(For Writing)

TBL SPR 284
TBU SPR 285

Breakpoint Registers

Instruction/Data

Registers ' Address Breakpoint
CSRRO | SPR58 Register |
osrr1 | sPRso IABR' |SPR 1010
IABR2 ' |SPR 1018
DABR' [SPR 1013
DABR2 ' |SPR 317

Instruction/Data Address
Breakpoint Control

IBCR SPR 309
DBCR |SPR 310

_/

1

These implementation-specific registers may not be supported by other PowerPC processors or processor cores.

Figure 2-2. MPC8280 Programming Model—Registers
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2.3.1.2 MPC8280-Specific Registers
The set of registers specific to the MPC603e are also shown in Figure 2-2. Most of these are described in
the G2 Core Reference Manual and are implemented in the MPC8280 as follows:

» MMU softwaretable search registers: DMISS, DCMP, HASH1, HASH2, IMISS, ICMP, and RPA.
These registers facilitate the software required to search the page tablesin memory.

* |ABR and IABR2. These registers facilitate the setting of instruction address breakpoints.

 DABR and DABR2. Theseregisters facilitate the setting of data address breakpoints.

* IBCR and DBCR. Theseregisters give further control to the instruction and data address
breakpoints.

The hardware implementation-dependent registers (HIDx) are implemented differently in the MPC8280,
and they are described in the following subsections.

2.3.1.21 Hardware Implementation-Dependent Register 0 (HIDO)
Figure 2-3 shows the MPC8280 implementation of HIDO.

0 1 2 3 4 6 7 8 9 10 11 12 14 15
EMCP| — EBA EBD — PAR |DOZE| — | STOP | DPM — NHR
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
ICE | DCE | ILOCK |DLOCK| ICFI |DCFI — IFEM — FBIOB| ABE — NOOPTI

Figure 2-3. Hardware Implementation Register 0 (HIDO)

Table 2-1 shows the bit definitions for HIDO.

Table 2-1. HIDO Field Descriptions

Bits Name Description

0 EMCP | Enable machine check input pin

0 The assertion of the MCP does not cause a machine check exception.

1 Enables the entry into a machine check exception based on assertion of the MCP input,
detection of a cache parity error, detection of an address parity error, or detection of a data
parity error.

Note that the machine check exception is further affected by MSR[ME], which specifies whether

the processor checkstops or continues processing.

1 — Reserved

2 EBA Enable/disable 60x bus address parity checking

0 Prevents address parity checking.

1 Allows a address parity error to cause a checkstop if MSR[ME] = 0 or a machine 