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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.
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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.
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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.
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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
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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
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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
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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
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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)
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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
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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
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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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Overview

— 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
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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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Overview

— 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
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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).
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Figure 1-1. MPC8280 Block Diagram
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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.
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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).
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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.
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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 S:)’c" 60x '(3“:;;:)'“"
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

Freescale Semiconductor 1-11



Overview

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

1-12 Freescale Semiconductor



Overview

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
S
ATM PT—|Y < » UTOPIA Multi PHY
- or » Local Bus‘ ATM Connection
Ml N o Tables (optional)
Transceiver ~ >| 10/100BaseT
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.

155 Mbps

MPC8280

ATM  PHY =

MII
Transceiver

A

L

Slow

Comm
PHY

Y

A

L

Y

UTOPIA Multi PHY

10/100BaseT

10/100BaseT

SMC/IC/SPI/SCC
(10BaseT)

SDRAM/DRAM/SRAM
B 60x Bus _
SDRAM/DRAM/SRAM
Local Bus ATM_
- > Connection
Tables

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

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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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
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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

\

PHY e
[ ]
[ J
I EEEEE——
L
ATM
D EE——
PHY

Communication
Channels

UTOPIA Agent 1

SDRAM/SRAM/DRAM

60x Bus ATM Connection Tables
and/or

\

Communication Data

PCI Bus
Host System Bus
PCIBridge | -
Y
Host M
Processor emory

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

Freescale Semiconductor 2-3



G2_LE Core

» 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
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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

Hardware Machine State System/Processor
Implementation Register Version Register
Registers MSR SVR' |SPR286
HIDO ' SPR 1008 Memory Base Address PVR SPR 287
HID1 1 SPR 1009 Register
HID2' | SPR 1011 SPR 311
Instruction BAT Memory Management Registesrf)ﬂware Table
Registers Data BAT Registers Search Registers
IBATOU | SPR 528 DBATOU SPR 536 DMISS SPR 976
IBATOL | SPR 529 DBATOL | SPR 537 DCMP | SPR 977
IBAT1U | SPR 530 DBAT1U | SPR 538 HASH1 | SPR 978
IBATIL | SPR 531 DBAT1L | SPR 539 HASH2 | SPR 979
IBAT2U | SPR 532 DBAT2U SPR 540 IMISS SPR 980
IBAT2L SPR 533 DBAT2L SPR 541 ICMP SPR 981
IBAT3U | SPR 534 DBAT3U | SPR 542 RPA SPR 982
IBAT3L | SPR 535 DBAT3L | SPR 543 SDR1
IBAT4U ' | SPR 560 DBAT4U ' | SPR 568 —
IBATAL' | SPR 561 DBAT4L ' | SPR 569
IBAT5U " | SPR 562 DBAT5U ' | SPR 570 Segment Registers
IBATSL' | SPR 563 DBAT5L ' | SPR 571 SRO
IBAT6U ' | SPR 564 DBAT6U ' | SPR 572 SR1
IBAT6L ' | SPR 565 DBAT6L ' | SPR 573 E
IBAT7U ! | SPR 566 DBAT7U ' | SPR 574 SR15
IBAT7L' | SPR 567 DBAT7L' | SPR575
Miscel!aneous
Exception Handling Registers Registers
SPRGs DSISR Decrementer
SPRGO | SPR 272 SPR 18 DEC | SPR22
SPRG1 | SPR 273 Save and Restore External Address
SPRG2 | SPR 274 Registers Register (Optional)
SPRG3 | SPR275 SRRO | SPR26 SPR 282
SPRG4 ' | SPR276 SRR1 SPR27 Time Base Facility
PRG5' | SPR 277 (For Writing)
zPREZ ; zPR 078 Data Address Register TBL SPR 284
SPRG7 ' | SPR279 SPR 19 TBU |SPR285

Critical Interrupt

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 check
exception if MSR[ME] = 1.

EBA and EBD let the processor operate with memory subsystems that do not generate parity.

3 EBD Enable 60x bus data parity checking

0 Parity checking is disabled.

1 Allows a data parity error to cause a checkstop if MSR[ME] = 0 or a machine check exception
if MSR[ME] = 1.

EBA and EBD let the processor operate with memory subsystems that do not generate parity.
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Table 2-1. HIDO Field Descriptions (continued)

Bits Name Description

4-6 — Reserved

7 PAR Disable precharge of ARTRY.

0 Precharge of ARTRY enabled

1 Alters bus protocol slightly by preventing the processor from driving ARTRY to high (negated)
state, allowing multiple ARTRY signals to be tied together. If this is done, the system must
restore the signals to the high state.

8 DOZE |Doze mode enable. Operates in conjunction with MSR[POW]. 1

0 Doze mode disabled.

1 Doze mode enabled. Doze mode is invoked by setting MSR[POW] after this bit is set. In doze
mode, the PLL, time base, and snooping remain active.

9 — Reserved, should be cleared.

10 STOP | Stop mode enable. Operates in conjunction with MSR[POW]. 1

0 Stop mode disabled.

1 Stop mode enabled. Sleep mode is invoked by setting MSR[POW] while this bit is set. When
this occurs, the processor asserts QREQ to indicate that it is ready to enter sleep mode. The
main MPC8280’s PLL remains active and all the internal clocks—including the core’s
clock—stop.

11 DPM Dynamic power management enable. 1

0 Dynamic power management is disabled.

1 Functional units enter a low-power mode automatically if the unit is idle. This does not affect
operational performance and is transparent to software or any external hardware.

12-14 — Reserved

15 NHR Not hard reset (software-use only)—Helps software distinguish a hard reset from a soft reset.

0 A hard reset occurred if software had previously set this bit.

1 A hard reset has not occurred. If software sets this bit after a hard reset, when a reset occurs
and this bit remains set, software can tell it was a soft reset.

16 ICE |Instruction cache enable 2

0 The instruction cache is neither accessed nor updated. All pages are accessed as if they were
marked cache-inhibited (WIM = X1X). Potential cache accesses from the bus (snoop and
cache operations) are ignored. In the disabled state for the L1 caches, the cache tag state bits
are ignored and all accesses are propagated to the bus as single-beat transactions. For those
transactions, however, CI reflects the original state determined by address translation
regardless of cache disabled status. ICE is zero at power-up.

1 The instruction cache is enabled

17 DCE |Data cache enable 2

0 The data cache is neither accessed nor updated. All pages are accessed as if they were
marked cache-inhibited (WIM = X1X). Potential cache accesses from the bus (snoop and
cache operations) are ignored. In the disabled state for the L1 caches, the cache tag state bits
are ignored and all accesses are propagated to the bus as single-beat transactions. For those
transactions, however, CI reflects the original state determined by address translation
regardless of cache disabled status. DCE is zero at power-up.

1 The data cache is enabled.
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Table 2-1. HIDO Field Descriptions (continued)

Bits

Name

Description

18

ILOCK

Instruction cache lock
0 Normal operation

1

Instruction cache is locked. A locked cache supplies data normally on a hit, but an access is
treated as a cache-inhibited transaction on a miss. On a miss, the transaction to the bus is
single-beat, however, CI still reflects the original state as determined by address translation
independent of cache locked or disabled status.

To prevent locking during a cache access, an isync must precede the setting of ILOCK.

19

DLOCK

Data cache lock
0 Normal operation

1

Data cache is locked. A locked cache supplies data normally on a hit but an access is treated
as a cache-inhibited transaction on a miss. On a miss, the transaction to the bus is single-beat,
however, Cl still reflects the original state as determined by address translation independent
of cache locked or disabled status. A snoop hit to a locked L1 data cache performs as if the
cache were not locked. A cache block invalidated by a snoop remains invalid until the cache is
unlocked.

To prevent locking during a cache access, a sync must precede the setting of DLOCK.

20

ICFI

Instruction cache flash invalidate 2
0 The instruction cache is not invalidated. The bit is cleared when the invalidation operation

begins (usually the next cycle after the write operation to the register). The instruction cache
must be enabled for the invalidation to occur.

An invalidate operation is issued that marks the state of each instruction cache block as invalid
without writing back modified cache blocks to memory. Cache access is blocked during this
time. Bus accesses to the cache are signaled as a miss during invalidate-all operations. Setting
ICFl clears all the valid bits of the blocks and the PLRU bits to point to way LO of each set. Once
the L1 flash invalidate bits are set through an mtspr instruction, hardware automatically resets

these bits in the next cycle (provided that the corresponding cache enable bits are set in HIDO).

21

DCFI

Data cache flash invalidate 2
0 The data cache is not invalidated. The bit is cleared when the invalidation operation begins

(usually the next cycle after the write operation to the register). The data cache must be
enabled for the invalidation to occur.

An invalidate operation is issued that marks the state of each data cache block as invalid
without writing back modified cache blocks to memory. Cache access is blocked during this
time. Bus accesses to the cache are signaled as a miss during invalidate-all operations. Setting
DCFI clears all the valid bits of the blocks and the PLRU bits to point to way LO of each set.
Once the L1 flash invalidate bits are set through an mtspr instruction, hardware automatically
resets these bits in the next cycle (provided that the corresponding cache enable bits are set
in HIDO).

22-23

Reserved

24

IFEM

Enable M bit on 60x bus for instruction fetches
0 M bit not reflected on 60x bus. Instruction fetches are treated as nonglobal on the bus.

1

Instruction fetches reflect the M bit from the WIM settings on the 60x bus.

25-26

Reserved

27

FBIOB

Force branch indirect on bus.
0 Register indirect branch targets are fetched normally
1 Forces register indirect branch targets to be fetched externally.

28

ABE

Address broadcast enable
0 dcbf, dcbi, and dcbst instructions are not broadcast on the 60x bus.

1

dcbf, dcbi, and dcbst generate address-only broadcast operations on the 60x bus.
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Table 2-1. HIDO Field Descriptions (continued)

Bits Name Description

29-30 — Reserved

31 NOOPTI | No-op the data cache touch instructions.
0 The dcbt and dcbtst instructions are enabled.
1 The dcbt and dcbtst instructions are no-oped globally.

1 See Chapter 10, “Power Management,” of the G2 Core Reference Manual for more information.

2 See Chapter 4, “Instruction and Data Cache Operation,” of the G2 Core Reference Manual for more information.

23.1.2.2 Hardware Implementation-Dependent Register 1 (HID1)
The MPC8280 implementation of HID1 is shown in Figure 2-4.

PLLCFG —

Figure 2-4. Hardware Implementation-Dependent Register 1 (HID1)

Table 2-2 shows the bit definitions for HID1.
Table 2-2. HID1 Field Descriptions

Bits Name Function

0-4 | PLLCFG |PLL configuration setting. These bits reflect the state of the PLL_CFG[0:4] signals.

5-31 — Reserved

23.1.23 Hardware Implementation-Dependent Register 2 (HID2)

The processor core implements an additional hardware implementation-dependent register, shown in
Figure 2-5.

0 12 13 14 15 16 18 19 23 24 26 27 31
— HBE|—| SFP IWLCK — DWLCK —

Figure 2-5. Hardware Implementation-Dependent Register 2 (HID2)
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Table 2-3 describes the HID2 fields.
Table 2-3. HID2 Field Descriptions

Bits Name Function

0-12 — Reserved

13 HBE | High BAT enable. Enables the four additional pairs of BAT registers (IBAT4—IBAT7 and
DBAT4-DBAT7). These BATs are accessible by the mfspr and mtspr instructions regardless of the
setting of HID2[HBE].

14 — Reserved

15 SFP | Speed for low power. Setting SFP reduces power consumption at the cost of reducing the maximum
frequency, which benefits power-sensitive applications that are not frequency-critical.

16-18 | IWLCK | Instruction cache way lock. Useful for locking blocks of instructions into the instruction cache for
time-critical applications that require deterministic behavior. See Section 2.4.2.3, “Cache Locking.”

19-23 — Reserved

24-26 | DWLCK | Data cache way lock. Useful for locking blocks of data into the data cache for time-critical
applications where deterministic behavior is required. See Section 2.4.2.3, “Cache Locking.”

27-31 — Reserved

23.1.24 Processor Version Register (PVR)

Software can identify the MPC8280’ s processor core by reading the processor version register (PVR). The
processor version number is 0x80822013.

2.3.2 PowerPC Instruction Set and Addressing Modes

All PowerPC instructions are encoded as single-word (32-bit) opcodes. Instruction formats are consi stent
among all instruction types, permitting efficient decoding to occur in parallel with operand accesses. This
fixed instruction length and consistent format greatly simplifies instruction pipelining.

2.3.2.1 Calculating Effective Addresses

The effective address (EA) is the 32-bit address computed by the processor when executing a memory
access or branch instruction or when fetching the next sequential instruction.
The PowerPC architecture supports two ssimple memory addressing modes:

* EA =(rAl0) + offset (including offset = 0) (register indirect with immediate index)

 EA =(rAl0) +rB (register indirect with index)
These simple addressing modes all ow efficient address generation for memory accesses. Calculation of the
effective address for aligned transfers occursin asingle clock cycle.

For amemory access instruction, if the sum of the effective address and the operand length exceeds the
maximum effective address, the memory operand is considered to wrap around from the maximum
effective address to effective address O.
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Effective address computations for both data and instruction accesses use 32-bit unsigned binary
arithmetic. A carry from bit O isignored in 32-bit implementations.

In addition to the functionality of the MPC603e, the MPC8280 has additional hardware support for
misaligned little-endian accesses. Except for string/multiple load and store instructions, little-endian
load/store accesses not on a word boundary generate exceptions under the same circumstances as
big-endian requests.

2.3.2.2 PowerPC Instruction Set
The PowerPC instructions are divided into the following categories:

Integer instructions—These include arithmetic and logical instructions.
— Integer arithmetic

— Integer compare

— Integer logical

— Integer rotate and shift

Floating-point instructions—These include floating-point computational instructions, as well as
instructions that affect the FPSCR.

— Floating-point arithmetic

— Floating-point multiply/add

— Floating-point rounding and conversion

— Floating-point compare

— Floating-point status and control

Load/store instructions—T hese include integer and floating-point load and store instructions.
— Integer load and store

— Integer load and store with byte reverse

— Integer load and store string/multiple

— Floating-point load and store

Flow control instructions—These include branching instructions, condition register logical
instructions, trap instructions, and other synchronizing instructions that affect the instruction flow.

— Branch and trap

— Condition register logical

— Primitives used to construct atomic memory operations (lwar x and stwcx.)
— Synchronize

Processor control instructions—These instructions are used for synchronizing memory accesses
and management of caches, TLBs, and the segment registers.

— Moveto/from SPR
— Moveto/from MSR
— Instruction synchronize
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» Memory control instructions—These provide control of caches, TLBs, and segment registers.
— Supervisor-level cache management
— User-level cache management
— Segment register manipulation
— TLB management

» The G2_LE core implements the following instructions, which are defined as optional by the
PowerPC architecture:

— External Control In Word Indexed (eciwx)

— External Control Out Word Indexed (ecowx)

— Hoating Select (fsel)

— Hoating Reciprocal Estimate Single-Precision (fres)
— Floating Reciprocal Square Root Estimate (frsgrte)
— Store Floating-Point as Integer Word (stfiwx)

Note that this grouping of the instructions does not indicate which execution unit executes a particular
instruction or group of instructions.

Integer instructions operate on byte, half-word, and word operands. The PowerPC architecture uses
instructions that are four bytes long and word-aligned. It provides for byte, haf-word, and word operand
loads and stores between memory and a set of 32 GPRs. Floating-point instructions operate on
single-precision (one word) and double-precision (one double word) floating-point operands. It also
provides for word and double-word operand loads and stores between memory and a set of 32
floating-point registers (FPRS).

Computational instructions do not modify memory. To use amemory operand in a computation and then
modify the same or another memory location, the memory contents must be loaded into aregister,
modified, and written back to the target location with separate instructions. Decoupling arithmetic
instructions from memory accesses increases throughput by facilitating pipelining.

Processors that implement the PowerPC architecture follow the program flow when they are in the normal
execution state. However, the flow of instructions can be interrupted directly by the execution of an
instruction or by an asynchronous event. Either kind of exception may cause one of severa components
of the system software to be invoked.

2.3.23 MPC8280 Implementation-Specific Instruction Set

The G2_LE core instruction set is defined as follows:
* The core provides hardware support for all 32-bit PowerPC instructions.

» The core provides the following two implementation-specific instructions used for software
tablesearch operations following TLB misses:

— Load Data TLB Entry (tlbld)
— Load Instruction TLB Entry (tlbli)
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* The G2_LE implements the following instruction, which supports critical interrupts. Thisisa
supervisor-level, context synchronizing instruction.

— Return from Critical Interrupt (rfci)

2.4 Cache Implementation

The MPC8280 processor core has separate data and instruction caches. The cache implementation is
described in the following sections.

2.4.1 PowerPC Cache Model

The PowerPC architecture does not define hardware aspects of cacheimplementations. For example, some
processors, including the MPC8280's processor core, have separate instruction and data caches (Harvard
architecture), while othersimplement a unified cache.

Microprocessors that implement the PowerPC architecture control thefollowing memory access modes on
apage or block basis:

*  Write-back/write-through mode

» Caching-inhibited mode

* Memory coherency

The PowerPC cache management instructions provide a means by which the application programmer can
affect the cache contents.

24.2 MPC8280 Implementation-Specific Cache Implementation

As shown in Figure 2-1, the caches provide a 64-bit interface to the instruction fetch unit and load/store
unit. The surrounding logic selects, organizes, and forwards the requested information to the requesting
unit. Write operations to the cache can be performed on a byte basis, and a complete read-modify-write
operation to the cache can occur in each cycle.

Each cache block contains eight contiguous words from memory that are loaded from an 8-word boundary
(that is, bits A27—A31 of the effective addresses are zero); thus, a cache block never crosses a page
boundary. Misaligned accesses across a page boundary can incur a performance penalty.

The cache blocks are loaded in to the processor corein four beats of 64 bits each. The burst load is
performed as critical double word first.

To ensure coherency among caches in a multiprocessor (or multiple caching-device) implementation, the
processor coreimplementsthe MEI protocol. These three states, modified, exclusive, and invalid, indicate
the state of the cache block as follows:

* Modified—The cache block is modified with respect to system memory; that is, data for this
addressisvalid only in the cache and not in system memory.

» Exclusive—This cache block holdsvalid data that isidentical to the data at this addressin system
memory. No other cache has this data

e |nvalid—This cache block does not hold valid data.
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2.4.21 Data Cache

Asshown in Figure 2-6, the data cacheis configured as 128 sets of four blocks each. Each block consists
of 32 bytes, two state bits, and an address tag. The two state bits implement the three-state MEI
(modified/exclusive/invalid) protocol. Each block contains eight 32-bit words. Note that the PowerPC
architecture definestheterm *block’ asacacheable unit. For the MPC8280’s processor core, the block size
isequivalent to acache line.

I I I I I I I
128 Sets ® . . o . . . .
L I I Ll I I I I
[ J [ J
I l [ [ l
I I I I I I I
Block 0| Address Tag0 | [ —{State Words 0-7 |
I I I I I I I
Block 1| Address Tag1 | [ [—{State Words 0-7 Hm
I I I I I I I
Block 2| AddressTag2 |[[| [State Words 0-7 L]
I I I I I I I
Block 3| AddressTag3 | [~ [State Words 0-7 L

1 1
—

|<— 8 Words/Block

Figure 2-6. Data Cache Organization

Because the processor core data cache tags are single-ported, simultaneous load or store and snoop
accesses cause resource contention. Snoop accesses have the highest priority and are given first accessto
the tags, unless the snoop access coincides with atag write, in which case the snoop is retried and must
rearbitrate for accessto the cache. Loads or stores that are deferred due to snoop accesses are executed on
the clock cycle following the snoop.

Because the caches on the processor core are write-back caches, the predominant type of transaction for
most applicationsis burst-read memory operations, followed by burst-write memory operations, and
single-beat (noncacheable or write-through) memory read and write operations. When a cache block is
filled with a burst read, the critical double word is simultaneously written to the cache and forwarded to
the regquesting unit, thus minimizing stalls due to load delays.

Additionally, there can be address-only operations, variants of the burst and single-beat operations, (for
example, global memory operations that are snooped and atomic memory operations), and address retry
activity (for example, when a snooped read access hits amodified line in the cache).

Setting HIDO[ABE] causes execution of the dcbf, dcbi, and dcbst instructions to be broadcast onto the
60x bus. The value of ABE does not affect dcbz instructions, which are always broadcast and snooped.
The cache operations are intended primarily for managing on-chip caches. However, the optional
broadcast feature is necessary to alow proper management of a system using an external copyback L2
cache.

The address and data buses operate independently to support pipelining and split transactions during
memory accesses. The processor core pipelines its own transactions to a depth of one level.
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Typically, memory accesses are weakly ordered—sequences of operations, including load/store string and
multiple instructions, do not necessarily complete in the order they begin—maximizing the efficiency of
the internal bus without sacrificing coherency of the data. The processor core allows pending read
operations to precede previous store operations (except when a dependency exists, or in cases where a
non-cacheable access is performed), and provides support for a write operation to precede a previousy
gueued read data tenure (for example, allowing a snoop push to be enveloped by the address and data
tenures of aread operation). Because the processor can dynamically optimize run-time ordering of
load/store traffic, overall performance isimproved.

2.4.2.2 Instruction Cache

The instruction cache also consists of 128 sets of four blocks, and each block consists of 32 bytes, an
address tag, and a valid bit. The instruction cache may not be written to except through a block fill
operation caused by acache miss. Inthe processor core, internal accessto theinstruction cacheis blocked
only until the critical load completes.

The processor core supports instruction fetching from other instruction cache lines following the
forwarding of the critical first double word of acache lineload operation. The processor core’ sinstruction
cacheis blocked only until the critical load completes (hits under reloads are allowed). Successive
instruction fetches from the cache line being loaded are forwarded, and accesses to other instruction cache
lines can proceed during the cache line load operation.

The instruction cache is not snooped, and cache coherency must be maintained by software. A fast
hardware invalidation capability is provided to support cache maintenance. The organization of the
instruction cacheis very similar to the data cache shown in Figure 2-6.

24.23 Cache Locking

The processor core supports cachelocking, whichistheability to prevent someor all of amicroprocessor’s
instruction or data cache from being overwritten. Cache entries can be locked for either an entire cache or
for individual ways within the cache. Entire data cache locking is enabled by setting HIDO[DL OCK], and
entire instruction cache locking is enabled by setting HIDO[ILOCK]. For more information, refer to the
application note Cache Locking on the G2 Core (order number: AN1767). Cacheway locking iscontrolled
by the IWLCK and DWLCK bits of HID2.

2.4.2.3.1 Entire Cache Locking

When an entire cache is locked, hits within the cache are supplied in the same manner as hitsto an
unlocked cache. Any access that missesin the cache is treated as a cache-inhibited access. Cache entries
that areinvalid at thetime of locking will remain invalid and inaccessible until the cacheisunlocked. Once
the cache has been unlocked, all entries (including invalid entries) are available. Entire cachelocking is
inefficient if the number of instructions or the size of datato be locked is small compared to the cache size.

24232 Way Locking

Locking only a portion of the cache isaccomplished by locking ways within the cache. L ocking always
begins with the first way (way0Q) and is sequential, that is, it is valid to lock ways 0, 1, and 2 but it is not
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possibleto lock just way0 and way2. When using way locking at least oneway must beleft unlocked. The
maximum number of lockable ways s three.

Unlike entire cache locking, invalid entriesin alocked way are accessible and available for data
placement. As hitsto the cache fill invalid entries within alocked way, the entries become valid and
locked. This behavior differs from entire cache locking, where nothing is placed in the cache, even if
invalid entries exist in the cache. Unlocked ways of the cache behave normally.

2.5 Exception Model

This section describesthe PowerPC exception model and implementation-specific detail sof the MPC8280
core.

2.5.1 PowerPC Exception Model

The PowerPC exception mechanism allows the processor to change to supervisor state as a result of
external signals, errors, or unusual conditions arising in the execution of instructions. When exceptions
occur, information about the state of the processor is saved to certain registers and the processor begins
execution at an address (exception vector) predetermined for each exception. Processing of exceptions
occurs in supervisor mode.

Although multiple exception conditions can map to a single exception vector, a more specific condition
may be determined by examining a register associated with the exception—for example, the DSISR
identifies instructions that cause aDSl exception. Additionally, some exception conditions can be
explicitly enabled or disabled by software.

The PowerPC architecture requires that exceptions be handled in program order; therefore, although a
particular implementation may recognize exception conditions out of order, exceptions are taken in strict
order. When an instruction-caused exception isrecognized, any unexecuted instructionsthat appear earlier
intheinstruction stream, including any that have not yet entered the execute stage, are required to compl ete
before the exception is taken. Any exceptions caused by those instructions are handled first. Likewise,
exceptionsthat are asynchronous and precise are recognized when they occur, but are not handled until the
instruction currently in the completion stage successfully compl etes execution or generates an exception,
and the completed store queue is emptied.

Unless a catastrophic condition causes a system reset or machine check exception, only one exception is
handled at atime. If, for example, a single instruction encounters multiple exception conditions, those
conditions are handled sequentially. After the exception handler handles an exception, the instruction
execution continues until the next exception condition is encountered. However, in many casesthereisno
attempt to re-execute the instruction. This method of recognizing and handling exception conditions
sequentially guarantees that exceptions are recoverable.

Exception handlers should save the information stored in SRRO and SRRL1 early to prevent the program
state from being lost due to a system reset or machine check exception or to an instruction-caused
exception in the exception handler. SRRO and SRR1 should also be saved before enabling external
interrupts.
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The PowerPC architecture supports four types of exceptions:

» Synchronous, precise—These are caused by instructions. All instruction-caused exceptions are
handled precisely; that is, the machine state at the time the exception occurs is known and can be
completely restored. This means that (excluding the trap and system call exceptions) the address
of the faulting instruction is provided to the exception handler and that neither the faulting
instruction nor subsequent instructions in the code stream will complete execution before the
exception is taken. Once the exception is processed, execution resumes at the address of the
faulting instruction (or at an alternate address provided by the exception handler). When an
exception istaken dueto atrap or system call instruction, execution resumesat an address provided
by the handler.

»  Synchronous, imprecise—The PowerPC architecture defines two imprecise floating-point
exception modes:. recoverable and nonrecoverable. Even though the G2_L E core providesameans
to enable the imprecise modes, it implements these modes identically to the precise mode (that is,
all enabled floating-point enabled exceptions are always precise on the core).

» Asynchronous, maskable—The external, system management interrupt (SM1), and decrementer
interrupts are maskabl e asynchronous exceptions. When these exceptions occur, their handling is
postponed until the next instruction and any exceptions associated with that instruction complete
execution. If no instructions are in the execution units, the exception is taken immediately upon
determination of the correct restart address (for loading SRRO).

»  Asynchronous, nonmaskable—There are two nonmaskabl e asynchronous exceptions. system reset
and the machine check exception. These exceptions may not be recoverable, or may provide a
limited degree of recoverability. All exceptions report recoverability through MSR[RI].

2.5.2 Implementation-Specific Exception Model

As specified by the PowerPC architecture, al processor core exceptions can be described as either precise
or imprecise and either synchronous or asynchronous. Asynchronous exceptions (some of which are
maskable) are caused by events external to the processor’s execution. Synchronous exceptions, which are
all handled precisely by the processor core, are caused by instructions. The processor core exception
classes are shown in Table 2-4.

Table 2-4. Exception Classifications for the Processor Core

Synchronous/Asynchronous Precise/lmprecise Exception Type
Asynchronous, nonmaskable Imprecise Machine check
System reset
Asynchronous, maskable Precise External interrupt
Decrementer

System management interrupt
Critical interrupt

Synchronous Precise Instruction-caused exceptions

Although exceptions have other characteristics as well, such as whether they are maskable or
nonmaskabl e, the distinctions shown in Table 2-4 define categories of exceptions that the processor core
handles uniquely. Note that Table 2-4 includes no synchronous imprecise instructions.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

2-22 Freescale Semiconductor



G2_LE Core

The processor core's exceptions, and conditions that cause them, are listed in Table 2-5.

Table 2-5. Exceptions and Conditions

Exception Vector Offset

Type (hex) Causing Conditions

Reserved 00000 —

System reset | 00100 A system reset is caused by the assertion of either SRESET or HRESET. Note that
the reset value of the MSR exception prefix bit (MSR][IP]), described in the G2 Core
Reference Manual, is determined by the CIP bit in the hard reset configuration word.
This is described in Section 5.4.1, “Hard Reset Configuration Word.”

Machine check | 00200 A machine check is caused by the assertion of the TEA signal during a data bus
transaction, assertion of MCP, or an address or data parity error.

DSI 00300 The cause of a DSI exception can be determined by the bit settings in the DSISR,

listed as follows:

1 Setifthe translation of an attempted access is not found in the primary hash table
entry group (HTEG), or in the rehashed secondary HTEG, or in the range of a
DBAT register; otherwise cleared.

4 Setif a memory access is not permitted by the page or DBAT protection
mechanism; otherwise cleared.

5 Set by an eciwx or ecowx instruction if the access is to an address that is
marked as write-through, or execution of a load/store instruction that accesses a
direct-store segment.

6 Set for a store operation and cleared for a load operation.

11 Set if eciwx or ecowx is used and EARIE] is cleared.

1SI 00400 An ISl exception is caused when an instruction fetch cannot be performed for any of
the following reasons:

* The effective (logical) address cannot be translated. That is, there is a page fault
for this portion of the translation, so an ISI exception must be taken to load the
PTE (and possibly the page) into memory.

* The fetch access is to a direct-store segment (indicated by SRR1[3] set).

* The fetch access violates memory protection (indicated by SRR 1[4] set). If the key
bits (Ks and Kp) in the segment register and the PP bits in the PTE are set to
prohibit read access, instructions cannot be fetched from this location.

External 00500 An external interrupt is caused when MSR[EE] = 1 and the INT signal is asserted.
interrupt

Alignment 00600 An alignment exception is caused when the processor core cannot perform a

memory access for any of the reasons described below:

* The operand of a floating-point load or store is to a direct-store segment.

* The operand of a floating-point load or store is not word-aligned.

* The operand of a Imw, stmw, lwarx, or stwex. is not word-aligned.

* The operand of an elementary, multiple or string load or store crosses a segment
boundary with a change to the direct store T bit.

* The operand of dcbz instruction is in memory that is write-through required or
caching inhibited, or debz is executed in an implementation that has either no
data cache or a write-through data cache.

* A misaligned eciwx or ecowx instruction

* A multiple or string access with MSR[LE] set

The processor core differs from MPC603e User’s Manual in that it initiates an
alignment exception when it detects a misaligned eciwx or ecowx instruction and
does not initiate an alignment exception when a little-endian access is misaligned.
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Table 2-5. Exceptions and Conditions (continued)

Exception
Type

Vector Offset
(hex)

Causing Conditions

Program

00700

A program exception is caused by one of the following exception conditions, which

correspond to bit settings in SRR1 and arise during execution of an instruction:

¢ lllegal instruction—An illegal instruction program exception is generated when
execution of an instruction is attempted with an illegal opcode or illegal
combination of opcode and extended opcode fields (including PowerPC
instructions not implemented in the processor core), or when execution of an
optional instruction not provided in the processor core is attempted (these do not
include those optional instructions that are treated as no-ops).

* Privileged instruction—A privileged instruction type program exception is
generated when the execution of a privileged instruction is attempted and the
MSR register user privilege bit, MSR[PR], is set. In the processor core, this
exception is generated for mtspr or mfspr with an invalid SPR field if SPR[0] = 1
and MSR[PR] = 1. This may not be true for all processors that implement the
PowerPC architecture.

* Trap—A trap type program exception is generated when any of the conditions
specified in a trap instruction is met.

Floating-point
unavailable

00800

A floating-point unavailable exception is caused by an attempt to execute a
floating-point instruction (including floating-point load, store, and move instructions)
when the floating-point available bit is cleared (MSR[FP] = 0).

Decrementer

00900

The decrementer exception occurs when the most significant bit of the decrementer
(DEC) register transitions from 0 to 1. Must also be enabled with the MSR[EE] bit.

Critical
interrupt

00A00

A critical interrupt is caused when MSR[CE] = 1 and the CINT signal is asserted.

Reserved

00B00-00BFF

System call

00CO00

A system call exception occurs when a System Call (sc) instruction is executed.

Trace

00DO00

A trace exception is taken when MSR[SE] = 1 or when the currently completing
instruction is a branch and MSR[BE] = 1.

Floating-point
assist

00E00

Not implemented.

Reserved 00E10-00FFF |—

Instruction 01000 An instruction translation miss exception is caused when the effective address for an
translation instruction fetch cannot be translated by the ITLB.

miss

Data load 01100 A data load translation miss exception is caused when the effective address for a
translation data load operation cannot be translated by the DTLB.

miss

Data store 01200 A data store translation miss exception is caused when the effective address for a
translation data store operation cannot be translated by the DTLB, or when a DTLB hit occurs,
miss and the changed bit in the PTE must be set due to a data store operation.
Instruction 01300 An instruction address breakpoint exception occurs when the address (bits 0-29) in
address the IABR matches the next instruction to complete in the completion unit, and the
breakpoint IABR enable bit (bit 30) is set.
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Table 2-5. Exceptions and Conditions (continued)

Exception Vector Offset Causing Conditions
Type (hex)
System 01400 A system management interrupt is caused when MSR[EE] = 1 and the SMI input
management signal is asserted.
interrupt
Reserved 01500-02FFF |—

2.6 Memory Management

The following subsections describe the memory management unit (MMU) features of the PowerPC
architecture and the G2_L E implementation.

2.6.1 PowerPC Memory Management

The primary functions of the MMU are to trandate logical (effective) addresses to physical addresses for
memory accesses and to provide access protection on blocks and pages of memory.

The core generates two types of accesses that require address translation: instruction accesses and data
accesses to memory generated by load and store instructions.

The PowerPC MMU and exception model support demand-paged virtual memory. Virtual memory
management permits execution of programs larger than the size of physical memory; demand-paged
memory impliesthat individual pages are loaded into physical memory from system memory only when
they are first accessed by an executing program.

The hashed page table is a variable-sized data structure that defines the mapping between virtual page
numbers and physical page numbers. The page table size is a power of two, and its starting addressis a
multiple of itssize.

The page table contains anumber of page table entry groups (PTEGS). A PTEG contains eight page table
entries (PTEs) of 8 byteseach; therefore, each PTEG is 64 byteslong. PTEG addresses are entry pointsfor
table search operations.

Address trandations are enabled by setting bitsin the MSR. MSRJ[IR] enables instruction address
tranglations, and MSR[DR] enables data address trand ations.

2.6.2 Implementation-Specific MMU Features

The instruction and datamemory management unitsinthe G2_L E core provide 4 Gbytesof logical address
Space accessible to supervisor and user programs with a 4-Kbyte page size and 256-Mbyte segment size.
Block sizes range from 128 Kbytes to 256 Mbytes and are software selectable. In addition, the core uses
an interim 52-bit virtual address and hashed page tables for generating 32-bit physical addresses. The
MMUsin the G2_LE core rely on the exception processing mechanism for the implementation of the
paged virtual memory environment and for enforcing protection of designated memory aress.

Instruction and data TLBs provide address trandation in parallel with the on-chip cache access, incurring
no additional time penalty inthe event of aTLB hit. A TLB isacache of the most recently used pagetable
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entries. Software is responsible for maintaining the consistency of the TLB with memory. The core TLBs
are 64-entry, two-way set-associative caches that contain instruction and data address translations. The
core provides hardware assist for software table search operations through the hashed page table on TLB
misses. Supervisor software can invalidate TLB entries selectively.

For instructions and data that maintain address trandations for blocks of memory, the G2_LE core
provides independent eight-entry BAT arrays. These entries define blocks that can vary from 128 Kbytes
to 256 Mbytes. The BAT arrays are maintained by system software. Adding the HID2[HBE] tothe G2_LE
enables or disables the four additional pairs of BAT registers. However, regardless of the setting of
HID2[HBE], these BATs are accessible by mfspr and mtspr.

As specified by the PowerPC architecture, the hashed page table is a variable-sized data structure that
defines the mapping between virtual page numbers and physical page numbers. The pagetablesizeisa
power of two, and its starting addressis a multiple of its size.

As specified by the PowerPC architecture, the page table contains anumber of PTEGs. A PTEG contains
eight PTEs of 8 bytes each; therefore, each PTEG is 64 bytes long. PTEG addresses are entry points for
table search operations.

2.7 Instruction Timing

The G_LE2 coreisapipelined superscalar processor core. Because instruction processing is reduced into
aseries of stages, an instruction does not require all of the resources of an execution unit at the sametime.
For example, after an instruction completes the decode stage, it can pass on to the next stage, while the
subsequent instruction can advance into the decode stage. Thisimproves the throughput of the instruction
flow. For example, it may take three cycles for a single floating-point instruction to execute, but if there
are no stallsin the floating-point pipeline, a series of floating-point instructions can have a throughput of
one instruction per cycle.

The core instruction pipeline has four major pipeline stages, described as follows:

» Thefetch pipeline stage primarily involves retrieving instructions from the memory system and
determining the location of the next instruction fetch. Additionally, if possible, the BPU decodes
branches during the fetch stage and folds out branch instructions before the dispatch stage.

» Thedispatch pipeline stage isresponsible for decoding the instructions supplied by the instruction
fetch stage, and determining which of the instructions are eligible to be dispatched in the current
cycle. In addition, the source operands of theinstructions are read from the appropriate register file
and dispatched with the instruction to the execute pipeline stage. At the end of the dispatch pipeline
stage, the dispatched instructions and their operands are latched by the appropriate execution unit.

* Inthe execute pipeline stage, each execution unit with an executable instruction executes the
selected instruction (perhaps over multiple cycles), writes the instruction's result into the
appropriate rename register, and notifies the compl etion stage when the execution has finished. In
the case of an internal exception, the execution unit reports the exception to the
completion/write-back pipeline stage and discontinues instruction execution until the exception is
handled. The exception isnot signaled until that instruction isthe next to be completed. Execution
of most floating-point instructionsis pipelined within the FPU allowing up to threeinstructions to
be executing in the FPU concurrently. The FPU pipeline stages are multiply, add, and

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

2-26 Freescale Semiconductor



G2_LE Core

round-convert. The L SU hastwo pipeline stages. Thefirst stageisfor effective address calculation
and MMU trandlation, and the second is for accessing data in the cache.

» The complete/write-back pipeline stage maintains the correct architectural machine state and
transfers the contents of the rename registers to the GPRs and FPRs as instructions are retired. If
the completion logic detects an instruction causing an exception, all following instructions are
canceled, their execution results in rename registers are discarded, and instructions are fetched
from the correct instruction stream.

A superscalar processor core issues multiple independent instructions into multiple pipelines allowing
instructions to execute in parallel. The G2_L E core has five independent execution units, one each for
integer instructions, floating-point instructions, branch instructions, load/store instructions, and system
register instructions. The U and the FPU each have dedicated register files for maintaining operands
(GPRs and FPRs, respectively), allowing integer and floating-point calculations to occur simultaneously
without interference. Integer division performance of the G2_L E core has beenimproved, with the divwux
and divwx instructions executing in 20 clock cycles instead of the 37 cycles required in the MPC603e.

The core provides support for single-cycle store and an adder/comparator in the system register unit that
allows the dispatch and execution of multiple integer add and compare instructions on each cycle.

Because the PowerPC architecture can be applied to such awide variety of implementations, instruction
timing among processor cores varies accordingly.

2.8 Differences Between the MPC8280 G2 LE
Embedded Core and the MPC603e

The G2_LE processor core is a derivative of the MPC603e microprocessor design. Some changes have
been made and are visible either to a programmer or a system designer. Any software designed around an
MPC603e is functional when replaced with the G2_L E except for the specific customer-visible changes
listed in Table 2-6.

Software can distinguish between the MPC603e and the G2_L E by reading the processor version register
(PVR). The G2_LE processor version number is 0x0081; the processor revision level starts at 0x0100 and
isincremented for each revision of the chip.

Table 2-6. Differences Between G2_LE Core and MPC603e

Description Impact

An additional input interrupt signal, CINT, | MSR[CE] is allocated for enabling the critical interrupt
implements a critical interrupt function.

A new instruction is implemented for Return from Critical Interrupt (rfci) is implemented to return from these exception
critical interrupt handlers

Vector offset for critical interrupt An exception vector offset of 0xO0AQO is defined for critical interrupt

Two new registers are implemented for CSRRO0 and CSRR1 have the same bit assignments as SRR0 and SRR1,
saving processor state for critical respectively.

interrupts
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Table 2-6. Differences Between G2_LE Core and MPC603e (continued)

Description

Impact

Supports instruction and data cache
way-locking in addition to entire instruction
and data cache locking

Implements a cache way locking mechanism for both the instruction and data
caches. One to three of the four ways in the cache can be locked with control bits
in the HID2 register. See Section 2.3.1.2.3, “Hardware
Implementation-Dependent Register 2 (HID2).”

Four additional SPRG registers

The additional SPRGs reduce latencies that may be incurred from saving
registers to memory while in an exception handler

One new address breakpoint register
IABR2

Instruction address breakpoint exceptions in both the MPC603e and the G2_LE
cores use the 0x01300 vector offset

Two new data address breakpoint
registers are implemented in the G2_LE

The two new data address breakpoint registers (DABR and DABR2) expand the
debug functionality of the breakpoints. The new breakpoint registers are
accessible as SPRs with mtspr and mfspr.

One instruction register and one data
breakpoint control register are
implemented

IBCR and DBCR are implemented to support the additional debug features.
These registers are accessible as SPRs with mtspr and mfspr.

Vector offset for data address breakpoint
exception is 0x00300

Data address breakpoint exception is a DSI exception. The cause of a DSI
exception can be determined by the bit settings of DSISR[9]. DAR contains the
address of the breakpoint match condition.

One new register is implemented for
supporting system level memory map

System memory base address register (MBAR) can be accessed with mtspr or
mfspr using SPR311 in supervisor mode. It can store the present memory base
address for the system memory map.

The G2_LE has eight pairs of data and
eight pairs of instruction BAT registers

IBAT4—-IBAT?7 are the four additional pairs of instruction BATs and DBAT4-DBAT7
are the four additional data BATs. HID2[HBE] is added for enabling or disabling
the four additional pairs of BAT registers. These BATs are accessible by the mfspr
and mtspr instructions regardless of the setting of HID2[HBE].

Added hardware support for misaligned
little endian accesses

Except for strings/multiples, little-endian load/store accesses not on a word
boundary generate exceptions under the same circumstances as big-endian
accesses.

Removed misalignment support for eciwx
and ecowx instructions

These instructions take an alignment exception if not on a word boundary.

Added ability to broadcast dcbf, debi, and
dcbst onto the 60x bus

Setting HIDO[ABE] enables the new broadcast feature (new in the PID7v-603e).
The default is to not broadcast these operations.

Added ability to reflect the value of the M
bit onto the 60x bus during instruction
translations

Setting HIDO[IFEM] enables this feature. The default is to not present the M bit on
the bus.

Removed HIDO[EICE]

There is no support for ICE pipeline tracking.

Added pin-configurable reset vector

The value of MSR][IP], interrupt prefix, is determined at hard reset by the hardware
configuration word.

Addition of speed-for-power functionality

The processor core implements an additional dynamic power management
mechanism. HID2[SFP] controls this function. See Section 2.3.1.2.3, “Hardware
Implementation-Dependent Register 2 (HID2).”
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Chapter 3

Memory Map

The MPC8280’ sinternal memory resources are mapped within a contiguous block of memory. The size of
the internal spaceis 256 Kbytes. The location of this block within the global 4-Gbyte real memory space
can be mapped on 256-K bytes resol ution through an implementation-specific special register called the

internal memory map register IMMR). For moreinformation, see Section 4.3.2.7, * Internal Memory Map

Register IMMR).”

Figure 3-1 shows the internal memory resources.

Global memory1

0 0x0_0000
1 Gbyte 0x1_0000
2 Gbyte \ 0x2_0000
3 Gbyte 0x3_0000
4 Gbyte | 0x4_0000

Dual-Port
RAM

(see note 2)

\

IRAM

32 Kbytes

The location of the 256-Kbyte block of internal memory within global memory
is selected according to the internal memory map register (IMMR). Internal
memory must be mapped on 256-Kbyte resolution.

1 Location of internal memory resources in this figure is for illustration only.

2 The right vertical column is for illustration only. For a complete list of
modules and registers, refer to Table 3-1.

Figure 3-1. Internal Memory
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DPRAM2

SV

Memory
controller

PCI

Interrupt
controller

Clocks/Reset
1/0 ports
CPM

CPM
interface

Serial
interface

16 Kbytes

16 Kbytes
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Memory Map

3.1

Table 3-1 defines the internal memory map of the MPC8280.
Table 3-1. Internal Memory Map

Internal Memory Map

Address

(offset) Register R/W Size Reset Section/Page
CPM Dual-Port RAM (Data)
0x00000— | Dual-port RAM (DPRAM1) R/W 16 — 14.5/14-17
O0x03FFF Kbytes
0x04000—- | Reserved — 16 — —
0x07FFF Kbytes
0x08000— | Dual-port RAM (DPRAM2) R/W 16 — 14.5/14-17
O0xOBFFF Kbytes
0x0C000- | Reserved — 16 — —
OxOFFFF Kbytes
General SIU
0x10000 | SIU module configuration register (SIUMCR) R/W | 32 bits see 4.3.2.6/4-33
Figure 4-28
0x10004 | System protection control register (SYPCR) R/W | 32 bits | OxFFFF_FF07 4.3.2.8/4-37
0x10008 | Reserved — 6 bytes — —
0x1000E | Software service register (SWSR) w 16 bits undefined 4.3.2.9/4-38
0x10010— | Reserved — | 20 bytes — —
0x10023
0x10024 | Bus configuration register (BCR) R/W | 32 bits reset 4.3.2.1/4-26
configuration
0x10028 | 60x bus arbiter configuration register (PPC_ACR) R/W 8 bits see 4.3.2.2/4-29
Figure 4-22
0x10029 | Reserved — 24 bits — —
0x1002C | 60x bus arbitration-level register high (first 8 clients) R/W | 32 bits | 0x0126_3457 4.3.2.3/4-30
(PPC_ALRH)
0x10030 | 60x bus arbitration-level register low (next 8 clients) R/W | 32 bits |0x89AB_CDEF | 4.3.2.3/4-30
(PPC_ALRL)
0x10034 | Local arbiter configuration register (LCL_ACR) R/W | 8 bits 0x02 4.3.2.4/4-31
0x10035 | Reserved — 24 bits — —
0x10038 | Local arbitration-level register (first 8 clients) (LCL_ALRH) R/W | 32 bits | 0x0126_3457 4.3.2.5/4-32
0x1003C | Local arbitration-level register (next 8 clients) (LCL_ALRL) R/W | 32 bits O0x89AB_ 4.3.2.3/4-30
CDEF
0x10040 | 60x bus transfer error status control register 1 (TESCR1) R/W | 32 bits | 0x0000_0000 | 4.3.2.10/4-39
0x10044 | 60x bus transfer error status control register 2 (TESCR2) R/W | 32 bits 0x0000_0000 | 4.3.2.11/4-41
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Table 3-1. Internal Memory Map (continued)

Memory Map

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x10048 | Local bus transfer error status control register 1 (L_TESCR1) | R/W | 32 bits | 0x0000_0000 | 4.3.2.12/4-42
0x1004C | Local bus transfer error status control register 2 (L_TESCR2) | R/W | 32 bits | 0x0000_0000 | 4.3.2.13/4-43
0x10050 |60x bus DMA transfer error address (PDTEA) R 32 bits undefined 19.2.3/19-4
0x10054 | 60x bus DMA transfer error MSNUM (PDTEM) R 8 bits undefined 19.2.4/19-4
0x10055 | Reserved — 24 bits — —
0x10058 | Local bus DMA transfer error address (LDTEA) R 32 bits undefined 19.2.3/19-4
0x1005C | Local bus DMA transfer error MSNUM (LDTEM) R 8 bits undefined 19.2.4/19-4
0x1005D- | Reserved — 163 — —
Ox100FF bytes
Memory Controller
0x10100 | Base register bank 0 (BRO) R/W | 32 bits see 11.3.1/11-13
Figure 11-6
0x10104 | Option register bank 0 (ORO0) R/W | 32 bits | OXFEOO_OEF4 | 11.3.2/11-15
0x10108 | Base register bank 1 (BR1) R/W | 32 bits | 0x0000_0000 | 11.3.1/11-13
0x1010C | Option register bank 1 (OR1) R/W | 32 bits undefined 11.3.2/11-15
0x10110 |Base register bank 2 (BR2) R/W | 32 bits | 0x0000_0000 11.3.1/11-13
0x10114 | Option register bank 2 (OR2) R/W | 32 bits undefined 11.3.2/11-15
0x10118 | Base register bank 3 (BR3) R/W | 32 bits | 0x0000_0000 | 11.3.1/11-13
0x1011C | Option register bank 3 (OR3) R/W | 32 bits undefined 11.3.2/11-15
0x10120 |Base register bank 4 (BR4) R/W | 32 bits | 0x0000_0000 11.3.1/11-13
0x10124 | Option register bank 4 (OR4) R/W | 32 bits undefined 11.3.2/11-15
0x10128 | Base register bank 5 (BR5) R/W | 32 bits | 0x0000_0000 | 11.3.1/11-13
0x1012C | Option register bank 5 (OR5) R/W | 32 bits undefined 11.3.2/11-15
0x10130 | Base register bank 6 (BR6) R/W | 32 bits | 0x0000_0000 | 11.3.1/11-13
0x10134 | Option register bank 6 (OR6) R/W | 32 bits undefined 11.3.2/11-15
0x10138 | Base register bank 7 (BR7) R/W | 32 bits | 0x0000_0000 | 11.3.1/11-13
0x1013C | Option register bank 7 (OR7) R/W | 32 bits undefined 11.3.2/11-15
0x10140 |Base register bank 8 (BR8) R/W | 32 bits | 0x0000_0000 | 11.3.1/11-13
0x10144 | Option register bank 8 (OR8) R/W | 32 bits undefined 11.3.2/11-15
0x10148 | Base register bank 9 (BR9) R/W | 32 bits | 0x0000_0000 | 11.3.1/11-13
0x1014C | Option register bank 9 (OR9) R/W | 32 bits undefined 11.3.2/11-15
0x10150 | Base register bank 10 (BR10) R/W | 32 bits | 0x0000_0000 | 11.3.1/11-13
0x10154 | Option register bank 10 (OR10) R/W | 32 bits undefined 11.3.2/11-15
MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Table 3-1. Internal Memory Map (continued)

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x10158 | Base register bank 11 (BR11) R/W | 32 bits | 0x0000_0000 11.3.1/11-13
0x1015C | Option register bank 11 (OR11) R/W | 32 bits undefined 11.3.2/11-15
0x10160 | Reserved — 8 bytes — —
0x10168 | Memory address register (MAR) R/W | 32 bits undefined 11.3.7/11-29
0x1016C | Reserved — 32 bits — —
0x10170 | Machine A mode register (MAMR) R/W | 32 bits | 0x0004_0000 11.3.5/11-26
0x10174 | Machine B mode register (MBMR) R/W | 32 bits | 0x0004_0000
0x10178 | Machine C mode register (MCMR) R/W | 32 bits | 0x0004_0000
0x1017C | Reserved — 48 bits — —
0x10184 | Memory periodic timer prescaler (MPTPR) R/W | 16 bits undefined 11.3.12/11-32
0x10188 | Memory data register (MDR) R/W | 32 bits undefined 11.3.6/11-28
0x1018C | Reserved — 32 bits — —
0x10190 | 60x bus SDRAM mode register (PSDMR) R/W | 32 bits | 0x0000_0000 | 11.3.3/11-20
0x10194 | Local bus SDRAM mode register (LSDMR) R/W | 32 bits 0x0000_0000 11.3.4/11-24
0x10198 | 60x bus-assigned UPM refresh timer (PURT) R/W | 8 bits 0x00 11.3.8/11-30
0x10199 | Reserved — 24 bits — —
0x1019C | 60x bus-assigned SDRAM refresh timer (PSRT) R/W | 8 bits 0x00 11.3.10/11-31
0x1019D | Reserved — 24 bits — —
0x101A0 | Local bus-assigned UPM refresh timer (LURT) R/W | 8 bits 0x00 11.3.9/11-30
0x101A1 | Reserved — 24 bits — —
0x101A4 | Local bus-assigned SDRAM refresh timer (LSRT) R/W 8 bits 0x00 11.3.11/11-32
0x101A5 | Reserved — 24 bits — —
0x101A8 | Internal memory map register (IMMR) R/W | 32 bits reset 4.3.2.7/4-36
configuration
0x101AC | PClI base register 0 (PCIBRO) R/W | 32 bits | 0x0000_0000 4.3.4.1/49
0x101B0 | PCI base register 1 (PCIBR1) R/W | 32 bits | 0x0000_0000 4.3.4.1/49
0x101B4- | Reserved — | 16 bytes — —
0x101C3
0x101C4 | PCIl mask register 0 (PCIMSKO) R/W | 32 bits | 0x0000_0000 4.3.4.2/4-50
0x101C8 | PCl mask register 1 (PCIMSKT) R/W | 32 bits | 0x0000_0000 4.3.4.2/4-50
0x101CC | Reserved — | 52 bytes — —
Ox101FF
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Table 3-1. Internal Memory Map (continued)

Memory Map

A(\:f?;:ts)s Register R/W Size Reset Section/Page

System Integration Timers
0x10200—- | Reserved — | 32 bytes — —
0x10 21F
0x10220 | Time counter status and control register (TMCNTSC) R/W | 16 bits 0x0000 4.3.2.14/4-43
0x10224 | Time counter register (TMCNT) R/W | 32 bits | 0x0000_0000 | 4.3.2.15/4-44
0x10228 | Reserved — 32 bits — —
0x1022C | Time counter alarm register (TMCNTAL) R/W | 32 bits | 0x0000_0000 | 4.3.2.16/4-45
0x10230—- | Reserved — | 16 bytes — —
0x1023F
0x10240 | Periodic interrupt status and control register (PISCR) R/W | 16 bits 0x0000 4.3.3.1/4-46
0x10244 | Periodic interrupt count register (PITC) R/W | 32 bits | 0x0000_0000 4.3.3.2/4-47
0x10248 | Periodic interrupt timer register (PITR) R 32 bits 0x0000_0000 4.3.3.3/4-48
0x1024C- | Reserved — | 92 bytes — —
0x102A8
0x102AA- | Reserved — 372 — —
0x1042F bytes

PCI

0x10430 | Outbound interrupt status register (OMISR) R/W | 32 bits | 0x0000_0000 | 9.12.3.4.3/9-80
0x10434 | Outbound interrupt mask register (OMIMR) R/W | 32 bits | 0x0000_0000 | 9.12.3.4.4/9-81
0x10440 |Inbound FIFO queue port register (IFQPR) R/W | 32 bits | 0x0000_0000 |9.12.3.4.1/9-78
0x10444 | Outbound FIFO queue port register (OFQPR) R/W | 32 bits | 0x0000_0000 | 9.12.3.4.2/9-79
0x10450 |Inbound message register 0 (IMRO) R/W | 32 bits undefined 9.12.1.1/9-67
0x10454 | Inbound message register 1 (IMR1) R/W | 32 bits undefined 9.12.1.1/9-67
0x10458 | Outbound message register 0 (OMRO) R/W | 32 bits undefined 9.12.1.2/9-67
0x1045C | Outbound message register 1 (OMR1) R/W | 32 bits undefined 9.12.1.2/9-67
0x10460 | Outbound doorbell register (ODR) R/W | 32 bits | 0x0000_0000 | 9.12.2.1/9-68
0x10468 | Inbound doorbell register (IDR) R/W | 32 bits | 0x0000_0000 | 9.12.2.2/9-69
0x10480 | Inbound message interrupt status register (IMISR) R/W | 32 bits | 0x0000_0000 | 9.12.3.4.5/9-82
0x10484 | Inbound message interrupt mask register (IMIMR) R/W | 32 bits | 0x0000_0000 | 9.12.3.4.6/9-83
0x104A0 |Inbound free_FIFO head pointer register (IFHPR) R/W | 32 bits 0x0000_0000 | 9.12.3.2.1/9-72
0x104A8 | Inbound free_FIFO tail pointer register (IFTPR) R/W | 32 bits | 0x0000_0000 |9.12.3.2.1/9-72
0x104B0 | Inbound post_FIFO head pointer register (IPHPR) R/W | 32 bits 0x0000_0000 | 9.12.3.2.2/9-73
0x104B8 | Inbound post_FIFO tail pointer register (IPTPR) R/W | 32 bits 0x0000_0000 | 9.12.3.2.2/9-73
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Table 3-1. Internal Memory Map (continued)

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x104CO0 | Outbound free_FIFO head pointer register (OFHPR) R/W | 32 bits | 0x0000_0000 | 9.12.3.3.1/9-75
0x104C8 | Outbound free_FIFO tail pointer register (OFTPR) R/W | 32 bits | 0x0000_0000 |9.12.3.3.1/9-75
0x104D0 | Outbound post_FIFO head pointer register (OPHPR) R/W | 32 bits | 0x0000_0000 | 9.12.3.3.2/9-76
0x104D8 | Outbound post_FIFO tail pointer register (OPTPR) R/W | 32 bits | 0x0000_0000 | 9.12.3.3.2/9-76
0x104E4 | Message unit control register (MUCR) R/W | 32 bits | 0x0000_0002 | 9.12.3.4.7/9-84
0x104F0 | Queue base address register (QBAR) R/W | 32 bits | 0x0000_0000 | 9.12.3.4.8/9-85
0x10500 | DMA 0 mode register (DMAMRO) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.1/9-89
0x10504 | DMA 0 status register (DMASRO) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.2/9-91
0x10508 | DMA 0 current descriptor address register (DMACDARQO) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.3/9-92
0x10510 | DMA 0 source address register (DMASARO) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.4/9-93
0x10518 | DMA 0 destination address register (DMADARO) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.5/9-94
0x10520 |DMA 0 byte count register (DMABCRO) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.6/9-94
0x10524 | DMA 0 next descriptor address register (DMANDARO) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.7/9-95
0x10580 | DMA 1 mode register (DMAMR1) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.1/9-89
0x10584 | DMA 1 status register (DMASR1) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.2/9-91
0x10588 | DMA 1 current descriptor address register (DMACDART1) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.3/9-92
0x10590 | DMA 1 source address register (DMASAR1) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.4/9-93
0x10598 | DMA 1 destination address register (DMADAR1) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.5/9-94
0x105A0 |DMA 1 byte count register (DMABCR1) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.6/9-94
0x105A4 | DMA 1 next descriptor address register (DMANDAR1) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.7/9-95
0x10600 | DMA 2 mode register (DMAMR2) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.1/9-89
0x10604 | DMA 2 status register (DMASR2) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.2/9-91
0x10608 | DMA 2 current descriptor address register (DMACDAR2) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.3/9-92
0x10610 | DMA 2 source address register (DMASAR2) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.4/9-93
0x10618 | DMA 2 destination address register (DAR2) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.5/9-94
0x10620 | DMA 2 byte count register (DMABCRZ2) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.6/9-94
0x10624 | DMA 2 next descriptor address register (DMANDARZ2) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.7/9-95
0x10680 | DMA 3 mode register (DMAMR3) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.1/9-89
0x10684 | DMA 3 status register (DMASR3) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.2/9-91
0x10688 | DMA 3 current descriptor address register (DMACDARS3) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.3/9-92
0x10690 | DMA 3 source address register (DMASAR3) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.4/9-93
0x10698 | DMA 3 destination address register (DMADARS3) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.5/9-94

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

Freescale Semiconductor




Table 3-1. Internal Memory Map (continued)

Memory Map

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x106A0 |DMA 3 byte count register (DMABCR3) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.6/9-94
0x106A4 | DMA 3 next descriptor address register (DMANDARS3) R/W | 32 bits | 0x0000_0000 | 9.13.1.6.7/9-95
0x10800 | PCI outbound translation address register 0 (POTARO) R/W | 32 bits | 0x0000_0000 | 9.11.1.3/9-30
0x10808 | PCI outbound base address register 0 (POBARO) R/W | 32 bits | 0x0000_0000 | 9.11.1.4/9-31
0x10810 | PCI outbound comparison mask register 0 (POCMRO) R/W | 32 bits | 0x0000_0000 | 9.11.1.5/9-32
0x10818 | PCl outbound translation address register 1 (POTAR1) R/W | 32 bits | 0x0000_0000 | 9.11.1.3/9-30
0x10820 | PCI outbound base address register 1 (POBAR1) R/W | 32 bits | 0x0000_0000 | 9.11.1.4/9-31
0x10828 | PCI outbound comparison mask register 1 (POCMR1) R/W | 32 bits | 0x0000_0000 | 9.11.1.5/9-32
0x10830 | PClI outbound translation address register 2 (POTAR2) R/W | 32 bits | 0x0000_0000 | 9.11.1.3/9-30
0x10838 | PCI outbound base address register 2 (POBAR2) R/W | 32 bits | 0x0000_0000 | 9.11.1.4/9-31
0x10840 | PCI outbound comparison mask register 2 (POCMR2) R/W | 32 bits | 0x0000_0000 | 9.11.1.5/9-32
0x10878 | Discard timer control register (PTCR) R/W | 32 bits | 0x0000_0000 | 9.11.1.6/9-33
0x1087C | General purpose control register (GPCR) R/W | 32 bits | 0x0000_0000 | 9.11.1.7/9-33
0x10880 | PCI general control register (PCI_GCR) R/W | 32 bits | 0x0000_0000 | 9.11.1.8/9-35
0x10884 | Error status register (ESR) R/W | 32 bits | 0x0000_0000 | 9.11.1.9/9-35
0x10888 | Error mask register (EMR) R/W | 32 bits | 0x0000_OFFF | 9.11.1.10/9-37
0x1088C | Error control register (ECR) R/W | 32 bits | 0x0000_OOFF | 9.11.1.11/9-38
0x10890 | PCI error address capture register (PCI_EACR) R/W | 32 bits | 0x0000_0000 | 9.11.1.12/9-39
0x10898 | PCI error data capture register (PCI_EDCR) R/W | 32 bits | 0x0000_0000 | 9.11.1.13/9-40
0x108A0 | PCI error control capture register (PCI_ECCR) R/W | 32 bits | 0x0000_0000 | 9.11.1.14/9-40
0x108D0 | PCI inbound translation address register 1 (PITAR1) R/W | 32 bits | 0x0000_0000 | 9.11.1.15/9-42
0x108D8 | PCl inbound base address register 1 (PIBAR1) R/W | 32 bits | 0x0000_0000 | 9.11.1.16/9-42
0x108EO0 | PCIl inbound comparison mask register 1 (PICMR1) R/W | 32 bits | 0x0000_0000 | 9.11.1.17/9-43
0x108E8 | PCI inbound translation address register 0 (PITARO) R/W | 32 bits | 0x0000_0000 | 9.11.1.15/9-42
0x108F0 |PClinbound base address register 0 (PIBARO) R/W | 32 bits | 0x0000_0000 | 9.11.1.16/9-42
0x108F8 | PCl inbound comparison mask register 0 (PICMRO) R/W | 32 bits | 0x0000_0000 | 9.11.1.17/9-43
0x10900 |PCI CFG_ADDR R/W | 32 bits undefined 9.9.1.4.4/9-15
0x10904 | PCl CFG_DATA R/W | 32 bits | 0x0000_0000 | 9.9.1.4.4/9-15
0x10908 | PCIINT_AC R/W | 32 bits undefined 9.9.1.4.7/9-17
Interrupt Controller
0x10C00 | SIU interrupt configuration register (SICR) R/W | 16 bits 0x0000 4.3.1.1/4-17
0x10C02 | Reserved — 16 bits — —
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Table 3-1. Internal Memory Map (continued)

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x10C04 | SIU interrupt vector register (SIVEC) R/W | 32 bits 0x0000_0000 4.3.1.6/4-24
0x10C08 | SIU interrupt pending register (high) (SIPNR_H) R/W | 32 bits undefined 4.3.1.4/4-21
0x10COC | SIU interrupt pending register (low) (SIPNR_L) R/W | 32 bits 0x0000_0000 4.3.1.4/4-21
0x10C10 | SIU interrupt priority register (SIPRR) R/W | 32 bits | 0x0530_9770 4.3.1.2/4-18
0x10C14 | CPM interrupt priority register (high) (SCPRR_H) R/W | 32 bits | 0x0530_9770 4.3.1.3/4-19
0x10C18 | CPM interrupt priority register (low) (SCPRR_L) R/W | 32 bits | 0x0530_9770 4.3.1.3/4-19
0x10C1C | SIU interrupt mask register (high) (SIMR_H) R/W | 32 bits 0x0000_0000 4.3.1.5/4-22
0x10C20 | SIU interrupt mask register (low) (SIMR_L) R/W | 32 bits 0x0000_0000 4.3.1.5/4-22
0x10C24 | SIU external interrupt control register (SIEXR) R/W | 32 bits 0x0000_0000 4.3.1.7/4-25
0x10C28- | Reserved — | 88 bytes — —
0x10C7F

Clocks and Reset
0x10C80 | System clock control register (SCCR) R/W | 32bits | see Table 10-2 10.4/10-6
0x10C88 | System clock mode register (SCMR) R 32 bits | see Table 10-3 10.5/10-7
0x10C90 | Reset status register (RSR) R/W | 32 bits | 0x0000_0003 5.2/5-4
0x10C94 | Reset mode register (RMR) R/W | 32 bits | 0x0000_0000 5.3/5-5
0x10C98- | Reserved — 104 — —
0x10CFF bytes

Input/Output Port
0x10D00 | Port A data direction register (PDIRA) R/W | 32 bits 0x0000_0000 41.2.3/41-3
0x10D04 | Port A pin assignment register (PPARA) R/W | 32 bits | 0x0000_0000 41.2.4/41-4
0x10D08 | Port A special options register (PSORA) R/W | 32 bits | 0x0000_0000 41.2.5/41-4
0x10DOC | Port A open drain register (PODRA) R/W | 32 bits 0x0000_0000 41.2.1/41-2
0x10D10 | Port A data register (PDATA) R/W | 32 bits 0x0000_0000 41.2.2/41-2
0x10D14— | Reserved — | 12 bytes — —
0x10D1F
0x10D20 | Port B data direction register (PDIRB) R/W | 32 bits 0x0000_0000 41.2.3/41-3
0x10D24 | Port B pin assignment register (PPARB) R/W | 32 bits | 0x0000_0000 41.2.4/41-4
0x10D28 | Port B special option register (PSORB) R/W | 32 bits | 0x0000_0000 41.2.5/41-4
0x10D2C | Port B open drain register (PODRB) R/W | 32 bits 0x0000_0000 41.2.1/41-2
0x10D30 | Port B data register (PDATB) R/W | 32 bits 0x0000_0000 41.2.2/41-2
0x10D34- | Reserved — | 12 bytes — —
0x10D3F
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Table 3-1. Internal Memory Map (continued)

Memory Map

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x10D40 | Port C data direction register (PDIRC) R/W | 32 bits | 0x0000_0000 41.2.3/41-3
0x10D44 | Port C pin assignment register (PPARC) R/W | 32 bits | 0x0000_0000 41.2.4/41-4
0x10D48 | Port C special option register (PSORC) R/W | 32 bits | 0x0000_0000 41.2.5/41-4
0x10D4C | Port C open drain register (PODRC) R/W | 32 bits | 0x0000_0000 41.2.1/41-2
0x10D50 | Port C data register (PDATC) R/W | 32 bits 0x0000_0000 41.2.2/41-2
0x10D54— | Reserved — | 12 bytes — —
0x10D5F
0x10D60 | Port D data direction register (PDIRD) R/W | 32 bits 0x0000_0000 41.2.3/41-3
0x10D64 | Port D pin assignment register (PPARD) R/W | 32 bits | 0x0000_0000 41.2.4/41-4
0x10D68 | Port D special option register (PSORD) R/W | 32 bits | 0x0000_0000 41.2.5/41-4
0x10D6C | Port D open drain register (PODRD) R/W | 32 bits | 0x0000_0000 41.2.1/41-2
0x10D70 | Port D data register (PDATD) R/W | 32 bits 0x0000_0000 41.2.2/41-2
CPM Timers
0x10D80 | Timer 1 and timer 2 global configuration register (TGCR1) R/W 8 bits 0x00 18.2.2/18-3
0x10D81 | Reserved — 24 bits — —
0x10D84 | Timer 3 and timer 4 global configuration register (TGCR2) R/W 8 bits 0x00 18.2.2/18-3
0x10D85—- | Reserved — | 11 bytes — —
0x10D8F
0x10D90 | Timer 1 mode register (TMR1) R/W | 16 bits 0x0000 18.2.3/18-5
0x10D92 | Timer 2 mode register (TMR2) R/W | 16 bits 0x0000 18.2.3/18-5
0x10D94 | Timer 1 reference register (TRR1) R/W | 16 bits 0x0000 18.2.4/18-6
0x10D96 | Timer 2 reference register (TRR2) R/W | 16 bits 0x0000 18.2.4/18-6
0x10D98 | Timer 1 capture register (TCR1) R/W | 16 bits 0x0000 18.2.5/18-7
0x10D9A | Timer 2 capture register (TCR2) R/W | 16 bits 0x0000 18.2.5/18-7
0x10D9C | Timer 1 counter (TCN1) R/W | 16 bits 0x0000 18.2.6/18-7
0x10D9E | Timer 2 counter (TCN2) R/W | 16 bits 0x0000 18.2.6/18-7
0x10DAO | Timer 3 mode register (TMRS3) R/W | 16 bits 0x0000 18.2.3/18-5
0x10DA2 | Timer 4 mode register (TMR4) R/W | 16 bits 0x0000 18.2.3/18-5
0x10DA4 | Timer 3 reference register (TRR3) R/W | 16 bits 0x0000 18.2.4/18-6
0x10DA6 | Timer 4 reference register (TRR4) R/W | 16 bits 0x0000 18.2.4/18-6
0x10DA8 | Timer 3 capture register (TCR3) R/W | 16 bits 0x0000 18.2.5/18-7
0x10DAA | Timer 4 capture register (TCR4) R/W | 16 bits 0x0000 18.2.5/18-7
0x10DAC | Timer 3 counter (TCN3) R/W | 16 bits 0x0000 18.2.6/18-7
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Table 3-1. Internal Memory Map (continued)

A(\:f?;:ts)s Register R/W Size Reset Section/Page
Ox10DAE | Timer 4 counter (TCN4) R/W | 16 bits 0x0000 18.2.6/18-7
0x10DBO | Timer 1 event register (TER1) R/W | 16 bits 0x0000 18.2.7/18-7
0x10DB2 | Timer 2 event register (TER2) R/W | 16 bits 0x0000 18.2.7/18-7
0x10DB4 | Timer 3 event register (TER3) R/W | 16 bits 0x0000 18.2.7/18-7
0x10DB6 | Timer 4 event register (TER4) R/W | 16 bits 0x0000 18.2.7/18-7
0x10DB8-| Reserved — 608 — —
0x11017 bytes

SDMA-General
0x11018 | SDMA status register (SDSR) R/W | 8 bits 0x00 19.2.1/19-3
0x11019 | Reserved — 24 bits — —
0x1101C | SDMA mask register (SDMR) R/W 8 bits 0x00 19.2.2/19-4
0x1101D | Reserved — 24 bits — —

IDMA

0x11020 |IDMA 1 event register (IDSR1) R/W 8 bits 0x00 19.8.4/19-22
0x11021 | Reserved — 24 bits — —
0x11024 | IDMA 1 mask register (IDMR1) R/W 8 bits 0x00 19.8.4/19-22
0x11025 |Reserved — 24 bits — —
0x11028 | IDMA 2 event register (IDSR2) R/W 8 bits 0x00 19.8.4/19-22
0x11029 |Reserved — 24 bits — —
0x1102C | IDMA 2 mask register (IDMR2) R/W 8 bits 0x00 19.8.4/19-22
0x1102D | Reserved — 24 bits — —
0x11030 | IDMA 3 event register (IDSR3) R/W 8 bits 0x00 19.8.4/19-22
0x11031 | Reserved — 24 bits — —
0x11034 | IDMA 3 mask register (IDMR3) R/W 8 bits 0x00 19.8.4/19-22
0x11035 |Reserved — 24 bits — —
0x11038 | IDMA 4 event register (IDSR4) R/W 8 bits 0x00 19.8.4/19-22
0x11039 |Reserved — 24 bits — —
0x1103C | IDMA 4 mask register (IDMR4) R/W 8 bits 0x00 19.8.4/19-22
0x1103D- | Reserved — 707 — —
Ox112FF bytes
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Table 3-1. Internal Memory Map (continued)

Memory Map

Address . . .
(offset) Register R/W Size Reset Section/Page
FCC1

0x11300 | FCC1 general mode register (GFMR1) R/W | 32 bits | 0x0000_0000 30.2/30-3
0x11304 | FCC1 protocol-specific mode register (FPSMR1) R/W | 32 bits | 0x0000_0000 | 31.13.2/31-85
(ATM)
34.4.2.1.1/34-2
2
(IMA)
36.18.1/36-19
(Ethernet)
37.6/37-8
(HDLC)
0x11308 | FCC1 transmit on demand register (FTODR1) R/W | 16 bits 0x0000 30.5/30-9
0x1130A |Reserved — 16 bits — —
0x1130C | FCC1 data synchronization register (FDSR1) R/W | 16 bits OX7E7E 30.4/30-8
0x1130E | Reserved — 16 bits — —
0x11310 | FCC1 event register (FCCE1) R/W | 16 bits | 0x0000_0000 | 31.13.3/31-88
(ATM)
36.18.2/36-21
(Ethernet)
37.9/37-14
(HDLC)
0x11312 | Reserved — 16 bits — —
0x11314 | FCC1 mask register (FCCM1) R/W | 16 bits | 0x0000_0000 | 31.13.3/31-88
(ATM)
36.18.2/36-21
(Ethernet)
37.9/37-14
(HDLC)
0x11316 | Reserved — 16 bits — —
0x11318 | FCC1 status register (FCCS1) R 16 bits 0x00 37.10/37-16
(HDLC)
0x11319 | Reserved — 24 bits — —
0x1131C | FCC1 transmit internal rate registers for PHYO R/W | 8 bits 0x00 31.15.1.4/31-93
(FTIRR1_PHYO0) (ATM)
. . ) 34.4.2.1.2/34-2
0x1131D | FCC1 transmit internal rate registers for PHY1 R/W | 8 bits 0x00 2
(FTIRR1_PHY1) (IMA)
0x1131E |FCC1 transmit internal rate registers for PHY2 R/W | 8 bits 0x00
(FTIRR1_PHY2)
0x1131F | FCC1 transmit internal rate registers for PHY3 R/W | 8 bits 0x00
(FTIRR1_PHY3)
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Table 3-1. Internal Memory Map (continued)

Address . . .
(offset) Register R/W Size Reset Section/Page
FCC2
0x11320 | FCC2 general mode register (GFMR2) R/W | 32 bits | 0x0000_0000 30.2/30-3
0x11324 | FCC2 protocol-specific mode register (FPSMR2) R/W | 32 bits | 0x0000_0000 | 31.13.2/31-85
(ATM)
34.4.2.1.1/34-2
2
(IMA)
36.18.1/36-19
(Ethernet)
37.6/37-8
(HDLC)
0x11328 | FCC2 transmit on-demand register (FTODR2) R/W | 16 bits 0x0000 30.5/30-9
0x1132A | Reserved — 16 bits — —
0x1132C | FCC2 data synchronization register (FDSR2) R/W | 16 bits Ox7E7E 30.4/30-8
0x1132E | Reserved — 16 bits — —
0x11330 | FCC2 event register (FCCE2) R/W | 16 bits | 0x0000_0000 | 31.13.3/31-88
(ATM)
36.18.2/36-21
(Ethernet)
37.9/37-14
(HDLC)
0x11332 | Reserved — 16 bits — —
0x11334 | FCC2 mask register (FCCM2) R/W | 16 bits | 0x0000_0000 | 31.13.3/31-88
(ATM)
36.18.2/36-21
(Ethernet)
37.9/37-14
(HDLC)
0x11336 |Reserved — 16 bits — —
0x11338 | FCC2 status register (FCCS2) R 16 bits 0x00 37.10/37-16
(HDLC)
0x11339 |Reserved — 24 bits — —
0x1133C | FCC2 transmit internal rate registers for PHYO R/W | 8 bits 0x00 31.15.1.4/31-93
(FTIRR2_PHYO0) (ATM)
. . ) 34.4.2.1.2/34-2
0x1133D | FCC2 transmit internal rate registers for PHY 1 R/W | 8 bits 0x00 2
(FTIRR2_PHY1) (IMA)
0x11133E | FCC2 transmit internal rate registers for PHY2 R/W | 8 bits 0x00
(FTIRR2_PHY2)
0x1133F | FCC2 transmit internal rate registers for PHY3 R/W | 8 bits 0x00
(FTIRR2_PHY3)
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Table 3-1. Internal Memory Map (continued)

Memory Map

Address . . .
(offset) Register R/W Size Reset Section/Page
FCC3
0x11340 | FCC3 general mode register (GFMR3) R/W | 32 bits | 0x0000_0000 30.2/30-3
0x11344 | FCC3 protocol-specific mode register (FPSMR3) R/W | 32 bits | 0x0000_0000 | 31.13.2/31-85
(ATM)
34.4.2.1.1/34-2
2
(IMA)
36.18.1/36-19
(Ethernet)
37.6/37-8
(HDLC)
0x11348 | FCC3 transmit on-demand register (FTODRS3) R/W | 16 bits 0x0000 30.5/30-9
0x1134A | Reserved — 16 bits — —
0x1134C | FCC3 data synchronization register (FDSR3) R/W | 16 bits OX7E7E 30.4/30-8
0x1134E | Reserved — 16 bits — —
0x11350 | FCC3 event register (FCCE3) R/W | 16 bits 0x0000 31.13.3/31-88
(ATM)
36.18.2/36-21
(Ethernet)
37.9/37-14
(HDLC)
0x11352 | Reserved — 16 bits — —
0x11354 | FCC3 mask register (FCCM3) R/W | 16 bits 0x0000 31.13.3/31-88
(ATM)
36.18.2/36-21
(Ethernet)
37.9/37-14
(HDLC)
0x11356 |Reserved — 16 bits — —
0x11358 | FCCS status register (FCCS3) R 16 bits 0x0000 37.10/37-16
(HDLC)
0x11359— | Reserved — | 32 bytes — —
0x11379
FCC1 Extended Registers
0x11380 |FCC1 internal rate port enable register (FIRPER1) — 32 bit 0x0000_0000 |31.15.1.4/31-93
0x11384 |FCC1 internal rate event register (FIRER1) — 32 bit 0x0000_0000 |31.15.1.5/31-94
0x11388 |FCC1 internal rate select register high (FIRSR1_HlI) — 32 bit 0x0000_0000 |31.15.1.6/31-95
0x1138C | FCC1 internal rate select register low (FIRSR1_LO) — 32 bit 0x0000_0000 |31.15.1.6/31-95
0x11390 |FCC1 general extended mode register (GFEMR1) — 8 bit 0x00 30.2.1/30-7
MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Memory Map

Table 3-1. Internal Memory Map (continued)

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x11391- | Reserved — | 15 bytes — —
Ox1139F

FCC2 Extended Registers
0x113A0 | FCC2 internal rate port enable register (FIRPER2) R/W | 32 bits | 0x0000_0000 |31.15.1.4/31-93
0x113A4 | FCC2 internal rate event register (FIRER2) R/W | 32 bits 0x0000_0000 |31.15.1.5/31-94
0x113A8 |FCC2 internal rate select register high (FIRSR2_HI) R/W | 32 bits | 0x0000_0000 |31.15.1.6/31-95
0x113AC | FCC2 internal rate select register low (FIRSR2_LO) R/W | 32 bits | 0x0000_0000 |31.15.1.6/31-95
0x113B0 | FCC2 general expansion mode register (GFEMR2) R/W | 8 bits 0x00 30.2.1/30-7
0x113B1- | Reserved — | 31 bytes — —
0x113CF

FCC3 Extended Registers
0x113D0 | General FCC3 expansion mode register (GFEMR3) R/W | 8 bits 0x00 30.2.1/30-7
0x113D1 | Reserved — | 47 bytes — —

TC Layer 11
0x11400 | TC1 mode register (TCMODE1)1 R/W | 16 bits 0x0000 35.4.1.1/35-7
0x11402 | TC1 cell delineation state machine register (CDSMR1)’ R/W | 16 bits 0x0000 35.4.1.2/35-8
0x11404 | TC1 event register (TCEFH)1 R/W | 16 bits 0x0000 35.4.1.3/35-9
0x11406 | TCH1 received cells counter (TC_RCCH1 )1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x11408 | TC1 mask register (TCMR1)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x1140A | TCH1 filtered cells counter (TC_FCC1 )1 R/W | 16 bits 0x0000 35.4.3.6/35-12
0x1140C | TC1 corrected cells counter (TC_CCCH1 )1 R/W | 16 bits 0x0000 35.4.3.4/35-12
0x1140E | TC1 idle cells counter (TC_ICCA1 )1 R/W | 16 bits 0x0000 35.4.3.5/35-12
0x11410 | TC1 transmitted cells counter (TC_TCC1)1 R/W | 16 bits 0x0000 35.4.3.2/35-11
0x11412 | TC1 error cells counter (TC_ECC1)1 R/W | 16 bits 0x0000 35.4.3.3/35-12
0x11414 | Reserved — | 12 bytes — —
TC Layer 2!

0x11420 | TC2 mode register (TCMODE2)1 R/W | 16 bits 0x0000 35.4.1.1/35-7
0x11422 | TC2 cell delineation state machine register (CDSMR2)’ R/W | 16 bits 0x0000 35.4.1.2/35-8
0x11424 | TC2 event register (TCER2)' R/W | 16 bits 0x0000 35.4.1.3/35-9
0x11426 | TC2 received cells counter (TC_RCC2)’ R/W | 16 bits 0x0000 35.4.1.4/35-10
0x11428 | TC2 mask register (TCMRZ)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x1142A | TC2 filtered cells counter (TC_FCC2)' R/W | 16 bits 0x0000 35.4.3.6/35-12
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Table 3-1. Internal Memory Map (continued)

Memory Map

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x1142C | TC2 corrected cells counter (TC_CCC2)1 R/W | 16 bits 0x0000 35.4.3.4/35-12
0x1142E | TC2 idle cells counter (TC_ICC2)1 R/W | 16 bits 0x0000 35.4.3.5/35-12
0x11430 | TC2 transmitted cells counter (TC_TCC2)1 R/W | 16 bits 0x0000 35.4.3.2/35-11
0x11432 | TC2 error cells counter (TC_ECC2)1 R/W | 16 bits 0x0000 35.4.3.3/35-12
0x11434 | Reserved — | 12 bytes — —

TC Layer 3'
0x11440 | TC3 mode register (TCMODES)1 R/W | 16 bits 0x0000 35.4.1.1/35-7
0x11442 | TC3 cell delineation state machine register (CDSMR3)’ R/W | 16 bits 0x0000 35.4.1.2/35-8
0x11444 | TC3 event register (TCEF(3)1 R/W | 16 bits 0x0000 35.4.1.3/35-9
0x11446 | TC3 received cells counter (TC_RCCS)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x11448 | TC3 mask register (TCMR3)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x1144A | TCS filtered cells counter (TC_FCCS)1 R/W | 16 bits 0x0000 35.4.3.6/35-12
0x1144C | TC3 corrected cells counter (TC_CCC?:)1 R/W | 16 bits 0x0000 35.4.3.4/35-12
0x1144E | TCS idle cells counter (TC_ICC?:)1 R/W | 16 bits 0x0000 35.4.3.5/35-12
0x11450 | TC3 transmitted cells counter (TC_TCC3)1 R/W | 16 bits 0x0000 35.4.3.2/35-11
0x11452 | TC3 error cells counter (TC_ECC3)1 R/W | 16 bits 0x0000 35.4.3.3/35-12
0x11454 | Reserved — | 12 bytes — —

TC Layer 4!
0x11460 | TC4 mode register (TCMODE4)1 R/W | 16 bits 0x0000 35.4.1.1/35-7
0x11462 | TC4 cell delineation state machine register (CDSMR4)’ R/W | 16 bits 0x0000 35.4.1.2/35-8
0x11464 | TC4 event register (TCEF(4)1 R/W | 16 bits 0x0000 35.4.1.3/35-9
0x11466 | TC4 received cells counter (TC_RCC4)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x11468 | TC4 mask register (TCMR4)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x1146A | TC4 filtered cells counter (TC_FCC4)1 R/W | 16 bits 0x0000 35.4.3.6/35-12
0x1146C | TC4 corrected cells counter (TC_CCC4)1 R/W | 16 bits 0x0000 35.4.3.4/35-12
0x1146E | TC4 idle cells counter (TC_ICC4)1 R/W | 16 bits 0x0000 35.4.3.5/35-12
0x11470 | TC4 transmitted cells counter (TC_TCC4)' R/W | 16 bits 0x0000 35.4.3.2/35-11
0x11472 | TC4 error cells counter (TC_ECC4)' R/W | 16 bits 0x0000 35.4.3.3/35-12
0x11474 |Reserved! — | 12 bytes — —

TC Layer 5'
0x11480 | TC5 mode register (TCMODES5)' R/W | 16 bits 0x0000 35.4.1.1/35-7
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Memory Map

Table 3-1. Internal Memory Map (continued)

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x11482 | TC5 cell delineation state machine register (CDSMF(S)1 R/W | 16 bits 0x0000 35.4.1.2/35-8
0x11484 | TC5 event register (TCEF(S)1 R/W | 16 bits 0x0000 35.4.1.3/35-9
0x11486 | TC5 received cells counter (TC_RCCS)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x11488 | TC5 mask register (TCMRS)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x1148A | TC5 filtered cells counter (TC_FCCS)1 R/W | 16 bits 0x0000 35.4.3.6/35-12
0x1148C | TC5 corrected cells counter (TC_CCCS)1 R/W | 16 bits 0x0000 35.4.3.4/35-12
0x1148E |TC5 idle cells counter (TC_ICC5)’ R/W | 16 bits 0x0000 35.4.3.5/35-12
0x11490 | TC5 transmitted cells counter (TC_TCCS)1 R/W | 16 bits 0x0000 35.4.3.2/35-11
0x11492 | TC5 error cells counter (TC_ECCS)1 R/W | 16 bits 0x0000 35.4.3.3/35-12
0x11494 | Reserved — | 12 bytes — —
TC Layer 6'
0x114A0 | TC6 mode register (TCMODES6)’ R/W | 16 bits 0x0000 35.4.1.1/35-7
0x114A2 | TC6 cell delineation state machine register (CDSMR6)' R/W | 16 bits 0x0000 35.4.1.2/35-8
0x114A4 | TC6 event register (TCER6)' R/W | 16 bits 0x0000 35.4.1.3/35-9
0x114A6 | TC6 received cells counter (TC_RCC6)' R/W | 16 bits 0x0000 35.4.1.4/35-10
0x114A8 | TC6 mask register (TCMR6)' R/W | 16 bits 0x0000 35.4.1.4/35-10
0x114AA | TC6 filtered cells counter (TC_FCC6)' R/W | 16 bits 0x0000 35.4.3.6/35-12
0x114AC | TC6 corrected cells counter (TC_CCCG)1 R/W | 16 bits 0x0000 35.4.3.4/35-12
0x114AE | TC6 idle cells counter (TC_ICC&S)1 R/W | 16 bits 0x0000 35.4.3.5/35-12
0x114B0 | TC6 transmitted cells counter (TC_TCC6)' R/W | 16 bits 0x0000 35.4.3.2/35-11
0x114B2 | TCS6 error cells counter (TC_ECCS6)' R/W | 16 bits 0x0000 35.4.3.3/35-12
0x114B4 | Reserved — | 12 bytes — —
TC Layer 7'

0x114C0 | TC7 mode register (TCMODE7)1 R/W | 16 bits 0x0000 35.4.1.1/35-7
0x114C2 |TC7 cell delineation state machine register (CDSMR7)' R/W | 16 bits 0x0000 35.4.1.2/35-8
0x114C4 | TC7 event register (TCEF(7)1 R/W | 16 bits 0x0000 35.4.1.3/35-9
0x114C6 | TC7 received cells counter (TC_RCC7)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x114C8 | TC7 mask register (TCMR7)1 R/W | 16 bits 0x0000 35.4.1.4/35-10
0x114CA | TC7 filtered cells counter (TC_FCC7)1 R/W | 16 bits 0x0000 35.4.3.6/35-12
0x114CC | TC7 corrected cells counter (TC_CCC7)1 R/W | 16 bits 0x0000 35.4.3.4/35-12
0x114CE | TC7 idle cells counter (TC_ICC7)1 R/W | 16 bits 0x0000 35.4.3.5/35-12
0x114D0 |TC7 transmitted cells counter (TC_TCC7)’ R/W | 16 bits 0x0000 35.4.3.2/35-11
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Table 3-1. Internal Memory Map (continued)

Memory Map

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x114D2 |TC7 error cells counter (TC_ECC7)’ R/W | 16 bits 0x0000 35.4.3.3/35-12
0x114D4 | Reserved — | 12 bytes — —
TC Layer 8'
0x114E0 | TC8 mode register (TCMODES)’ R/W | 16 bits 0x0000 35.4.1.1/35-7
0x114E2 | TC8 cell delineation state machine register (CDSMRS8)' R/W | 16 bits 0x0000 35.4.1.2/35-8
0x114E4 | TC8 event register (TCERS)' R/W | 16 bits 0x0000 35.4.1.3/35-9
0x114E6 | TC8 received cells counter (TC_RCCS8)' R/W | 16 bits 0x0000 35.4.1.4/35-10
0x114E8 | TC8 mask register (TCMR8)' R/W | 16 bits 0x0000 35.4.1.4/35-10
0x114EA | TC8 filtered cells counter (TC_FCCS8)' R/W | 16 bits 0x0000 35.4.3.6/35-12
0x114EC | TC8 corrected cells counter (TC_CCCS)1 R/W | 16 bits 0x0000 35.4.3.4/35-12
O0x114EE | TC8 idle cells counter (TC_ICCS)1 R/W | 16 bits 0x0000 35.4.3.5/35-12
0x114F0 | TC8 transmitted cells counter (TC_TCCS)1 R/W | 16 bits 0x0000 35.4.3.2/35-11
0x114F2 | TC8 error cells counter (TC_ECCB)1 R/W | 16 bits 0x0000 35.4.3.3/35-12
0x114F4 | Reserved — | 12 bytes — —
TC Layer—General’
0x11500 | TC general status register (TCG.SR)1 R 16 bits 0x0000 35.4.2.2/35-11
0x11502 | TC general event register (TCGER)1 R/W | 16 bits 0x0000 35.4.2.1/35-10
BRGs 5-8

0x115F0 | BRGS5 configuration register (BRGC5) R/W | 32 bits | 0x0000_0000 17.1/17-2
0x115F4 | BRG6 configuration register (BRGC6) R/W | 32 bits | 0x0000_0000

0x1115F8 | BRG7 configuration register (BRGC7) R/W | 32 bits | 0x0000_0000

0x115FC | BRG8 configuration register (BRGC8) R/W | 32 bits | 0x0000_0000

0x11600— | Reserved — 608 — —
0x1185F bytes

’c
0x11860 | I°C mode register (12MOD) R/W | 8 bits 0x00 40.4.1/40-6
0x11861 | Reserved — 24 bits — —
0x11864 | I°C address register (I2ADD) R/W 8 bits 0x00 40.4.2/40-7
0x11865 | Reserved — 24 bits — —
0x11868 | °C BRG register (12BRG) R/W | 8 bits 0x00 40.4.3/40-7
0x11869 |Reserved — 24 bits — —
0x1186C |1°C command register (12COM) R/W | 8 bits 0x00 40.4.5/40-8
MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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Table 3-1. Internal Memory Map (continued)

Address . . .
(offset) Register R/W Size Reset Section/Page
0x1186D | Reserved — 24 bits — —
0x11870 |I2C event register (I2CER) R/W | 8 bits 0x00 40.4.4/40-7
0x11871 | Reserved — 24 bits — —
0x11874 | 12C mask register (I2CMR) R/W | 8 bits 0x00 40.4.4/40-7
0x11875— | Reserved — 315 — —
0x119BF bytes
Communications Processor
0x119C0 | Communications processor command register (CPCR) R/W | 32 bits | 0x0000_0000 14.4.1/14-12
0x119C4 | CP configuration register (RCCR) R/W | 32 bits 0x0000_0000 14.3.7/14-9
0x119C8- | Reserved — | 14 bytes — —
0x119D5
0x119D6 | CP timers event register (RTER) R/W | 16 bits 0x0000_0000 14.6.4/14-25
0x119DA | CP timers mask register (RTMR) R/W | 16 bits | 0x0000_0000
0x119DC | CP time-stamp timer control register (RTSCR) — 16 bits 0x0000 14.3.8/14-10
0x119DE | Reserved R/W | 16 bits —
0x119E0 | CP time-stamp register (RTSR) R/W | 32 bits 0x0000 14.3.9/14-11
BRGs 14
0x119F0 | BRG1 configuration register (BRGC1) R/W | 32 bits | 0x0000_0000 17.1/17-2
0x119F4 | BRG2 configuration register (BRGC2) R/W | 32 bits | 0x0000_0000
0x119F8 | BRGS3 configuration register (BRGCS3) R/W | 32 bits | 0x0000_0000
0x119FC | BRG4 configuration register (BRGC4) R/W | 32 bits | 0x0000_0000
SCC1
0x11A00 |SCC1 general mode register (GSMR_L1) R/W | 32 bits | 0x0000_0000 20.1.1/20-3
0x11A04 |SCC1 general mode register (GSMR_H1) R/W | 32 bits | 0x0000_0000
0x11A08 | SCC1 protocol-specific mode register (PSMR1) R/W | 16 bits 0x0000 20.1.2/20-9
21.16/21-13
(UART)
22.8/22-7
(HDLC)
23.11/23-10
(BISYNC)
24.9/24-8
(Transparent)
25.17/25-14
(Ethernet)
0Ox11AOA | Reserved — 16 bits — —
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Table 3-1. Internal Memory Map (continued)

Address . . .
(offset) Register R/W Size Reset Section/Page
0x11A0C | SCC1 transmit-on-demand register (TODR1) R/W | 16 bits 0x0000 20.1.4/20-10
0x11AQE | SCC1 data synchronization register (DSR1) R/W | 16 bits OX7E7E 20.1.3/20-9
0x11A10 | SCC1 event register (SCCE1) R/W | 16 bits 0x0000 21.19/21-19
UART
0x11A14 | SCC1 mask register (SCCM1) R/W | 16 bits 0x0000 22(_11/22_)13
(HDLC)
23.14/23-15
(BISYNC)
24.12/24-11
(Transparent)
25.20/25-20
(Ethernet)
0x11A16 |Reserved — 8 bits — —
0x11A17 | SCC1 status register (SCCS1) R/W | 8 bits 0x00 21.20/21-21
(UART)
22.12/22-15
(HDLC)
23.15/23-16
(BISYNC)
24.13/24-12
(Transparent)
0x11A18- | Reserved — | 8bytes — —
0x11A1F
SCC2
0x11A20 | SCC2 general mode register (low) (GSMR_L2) R/W | 32 bits | 0x0000_0000 20.1.1/20-3
0x11A24 | SCC2 general mode register (high) (GSMR_H2) R/W | 32 bits | 0x0000_0000
0x11A28 | SCC2 protocol-specific mode register (PSMR2) R/W | 16 bits 0x0000 20.1.2/20-9
21.16/21-13
(UART)
22.8/22-7
(HDLC)
23.11/23-10
(BISYNC)
24.9/24-8
(Transparent)
25.17/25-14
(Ethernet)
0x11A2A | Reserved — 16 bits — —
0x11A2C | SCC2 transmit-on-demand register (TODR2) R/W | 16 bits 0x0000 20.1.4/20-10
0x11A2E | SCC2 data synchronization register (DSR2) R/W | 16 bits OX7E7E 20.1.3/20-9
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Table 3-1. Internal Memory Map (continued)

Address . . .
(offset) Register R/W Size Reset Section/Page
0x11A30 | SCC2 event register (SCCE2) R/W | 16 bits 0x0000 21.19/21-19
UART
0x11A34 | SCC2 mask register (SCCM2) R/W | 16 bits 0x0000 22(_1 1/22?13
(HDLC)
23.14/23-15
(BISYNC)
24.12/24-11
(Transparent)
25.20/25-20
(Ethernet)
0x11A36 | Reserved — 8 bits — —
0x11A37 | SCC2 status register (SCCS2) R/W | 8 bits 0x00 21.20/21-21
(UART)
22.12/22-15
(HDLC)
23.15/23-16
(BISYNC)
24.13/24-12
(Transparent)
0x11A38- | Reserved — 8 bytes — —
0x11A3F
SCC3
0x11A40 | SCC3 general mode register (GSMR_L3) R/W | 32 bits | 0x0000_0000 20.1.1/20-3
0x11A44 | SCC3 general mode register (GSMR_H3) R/W | 32 bits | 0x0000_0000
0x11A48 | SCCS3 protocol-specific mode register (PSMR3) R/W | 16 bits 0x0000 20.1.2/20-9
21.16/21-13
(UART)
22.8/22-7
(HDLC)
23.11/23-10
(BISYNC)
24.9/24-8
(Transparent)
25.17/25-14
(Ethernet)
0x11A4A | Reserved — 16 bits — —
0x11A4C | SCCS3 transmit on demand register (TODR3) R/W | 16 bits 0x0000 20.1.4/20-10
0x11A4E | SCC3 data synchronization register (DSR3) R/W | 16 bits OX7E7E 20.1.3/20-9
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Table 3-1. Internal Memory Map (continued)

Memory Map

Address
(offset)

Register

R/W

Size

Reset

Section/Page

0x11A50

SCC3 event register (SCCE3)

R/W

16 bits

0x0000

0x11A54

SCC3 mask register (SCCM3)

R/W

16 bits

0x0000

21.19/21-19
(UART)
22.11/22-13
(HDLC)
23.14/23-15
(BISYNC)
24.12/24-11
(Transparent)
25.20/25-20
(Ethernet)

0x11A56

Reserved

8 bits

0x11A57

SCC3 status register (SCCS3)

R/W

8 bits

0x00

21.20/21-21
(UART)
22.12/22-15
(HDLC)
23.15/23-16
(BISYNC)
24.13/24-12
(Transparent)

0x11A58-
O0x11A5F

Reserved

8 bytes

SCC4

0x11A60

SCC4 general mode register (GSMR_L4)

RW

32 bits

0x0000_0000

0x11A64

SCC4 general mode register (GSMR_H4)

R/W

32 bits

0x0000_0000

20.1.1/20-3

0x11A68

SCC4 protocol-specific mode register (PSMR4)

R/W

16 bits

0x0000

20.1.2/20-9
21.16/21-13
(UART)
22.8/22-7
(HDLC)
23.11/23-10
(BISYNC)
24.9/24-8
(Transparent)
25.17/25-14
(Ethernet)

0x11ABA

Reserved

16 bits

0x11A6C

SCC4 transmit on-demand register (TODR4)

R/W

16 bits

0x0000

20.1.4/20-10

0x11A6E

SCC4 data synchronization register (DSR4)

R/W

16 bits

OX7E7E

20.1.3/20-9
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Table 3-1. Internal Memory Map (continued)

Address . . .
(offset) Register R/W Size Reset Section/Page
0x11A70 | SCC4 event register (SCCE4) R/W | 16 bits 0x0000 21.19/21-19
UART
0x11A74 | SCC4 mask register (SCCM4) R/W | 16 bits 0x0000 22(_1 1/22?13
(HDLC)
23.14/23-15
(BISYNC)
24.12/24-11
(Transparent)
25.20/25-20
(Ethernet)
0x11A77 | SCC4 status register (SCCS4) — 8 bits 0x00 21.20/21-21
(UART)
22.12/22-15
(HDLC)
23.15/23-16
(BISYNC)
24.13/24-12
(Transparent)
0x11A78—- | Reserved — 8 bytes — —
0x11A7F
SMC1
0x11A82 | SMC1 mode register (SMCMR1) R/W | 16 bits 0x0000 28.2.1/28-2
0x11A84 |Reserved — 16 bits — —
0x11A86 | SMC1 event register (SMCE1) R/W 8 bits 0x00 28.3.11/28-18
- (UART)
0x11A87 | Reserved — 24 bits — 28.4.10/28-28
0x11A8A | SMC1 mask register (SMCM1) R/W | 8 bits 0x00 (Transparent)
28.5.9/28-34
(GCI)
0x11A8B— | Reserved — 7 bytes — —
0x11A91
SMC2
0x11A92 | SMC2 mode register (SMCMR2) R/W | 16 bits 0x0000 28.2.1/28-2
0x11A94 | Reserved — 16 bits — —
0x11A96 | SMC2 event register (SMCE2) R/W | 8 bits 0x00 28.3.11/28-18
- (UART)
0x11A97 | Reserved — 24 bits — 28.4.10/28-28
0x11A9A | SMC2 mask register (SMCM2) RW | 8bits 0x00 (Transparent)
28.5.9/28-34
(GCI)
0x11A9B- | Reserved — | 5bytes — —
0x11A9F
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Table 3-1. Internal Memory Map (continued)

Memory Map

A(\:f?;:ts)s Register R/W Size Reset Section/Page
SPI
0x11AAOQ | SPI mode register (SPMODE) R/W | 16 bits 0x0000 39.4.1/39-6
0x11AA2 | Reserved — 4 bytes — —
0x11AA6 | SPI event register (SPIE) R/W | 8 bits 0x00 39.4.2/39-9
0x11AA7 | Reserved — 24 bits — —
0x11AAA | SPI mask register (SPIM) R/W | 8 bits 0x00 39.4.2/39-9
0x11AAB | Reserved — 24 bits — —
0x11AAD | SPI command register (SPCOM) w 8 bits 0x00 39.4.3/39-10
Ox11AAE | Reserved — | 82 bytes — —
Ox11AFF
CPM Mux
0x11B00 | CPM mux SI1 clock route register (CMXSI1CR) R/W | 8 bits 0x00 16.4.2/16-12
0x11B02 | CPM mux SI2 clock route register (CMXSI2CR) R/W 8 bits 0x00 16.4.3/16-13
0x11B03 | Reserved — 8 bits — —
0x11B04 | CPM mux FCC clock route register (CMXFCR) R/W | 32 bits | 0x0000_0000 16.4.4/16-13
0x11B08 | CPM mux SCC clock route register (CMXSCR) R/W | 32 bits | 0x0000_0000 16.4.5/16-16
0x11BOC | CPM mux SMC clock route register (CMXSMR) R/W | 8 bits 0x00 16.4.6/16-19
0x11BOD | Reserved — 8 bits — —
0x11BOE | CPM mux UTOPIA address register (CMXUAR)2 R/W | 16 bits 0x0000 16.4.1/16-7
0x11B10- | Reserved — | 16 bytes — —
Ox11B1F
SI1 Registers
0x11B20 | SI1 TDMA1 mode register (SI1AMR) R/W | 16 bits 0x0000 15.5.2/15-17
0x11B22 | SI1 TDMB1 mode register (SI1BMR) R/W | 16 bits 0x0000
0x11B24 | SI1 TDMC1 mode register (SI1TCMR) R/W | 16 bits 0x0000
0x11B26 |SI1 TDMD1 mode register (SI1DMR) R/W | 16 bits 0x0000
0x11B28 | SI1 global mode register (SI1GMR) R/W | 8 bits 0x00 15.5.1/15-17
0x11B29 | Reserved — 8 bits — —
0x11B2A | SI1 command register (SI1CMDR) R/W | 8 bits 0x00 15.5.4/15-24
0x11B2B | Reserved — 8 bits — —
0x11B2C | SI1 status register (SI1STR) R/W | 8 bits 0x00 15.5.5/15-25
0x11B2D | Reserved — 8 bits — —
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Memory Map

Table 3-1. Internal Memory Map (continued)

A(\:f?;:ts)s Register R/W Size Reset Section/Page
0x11B2E | SI1 RAM shadow address register (SITRSR) R/W | 16 bits 0x0000 15.5.3/15-24
MCC1 Registers’
0x11B30 | MCC1 event register (MCCE1)1 R/W | 16 bits 0x0000 29.8.1/29-36

0x11B32 | Reserved — 16 bits —
0x11B34 |MCC1 mask register (MCCM1)' R/W | 16 bits 0x0000 29.8.1/29-36
0x11B36 |Reserved — 16 bits — —
0x11B38 | MCCH1 configuration register (MCCF1)1 R/W | 8 bits 0x00 29.6/29-32
0x11B39- | Reserved — 7 bytes — —
Ox11B3F
SI2 Registers
0x11B40 | SI2 TDMA2 mode register (SI2AMR) R/W | 16 bits 0x0000 15.5.2/15-17
0x11B42 | SI2 TDMB2 mode register (SI2BMR) R/W | 16 bits 0x0000
0x11B44 | SI2 TDMC2 mode register (SI2CMR) R/W | 16 bits 0x0000
0x11B46 | SI2 TDMD2 mode register (SI2DMR) R/W | 8 bits 0x0000
0x11B48 | SI2 global mode register (SI2GMR) R/W | 8 bits 0x00 15.5.1/15-17
0x11B49 | Reserved — 8 bits — —
0x11B4A | SI2 command register (SI2CMDR) R/W | 8 bits 0x00 15.5.4/15-24
0x11B4B | Reserved — 8 bits — —
0x11B4C | SI2 status register (SI2STR) R/W | 8 bits 0x00 15.5.5/15-25
0x11B4D | Reserved — 16 bits — —
0x11B4E | SI2 RAM shadow address register (SI2RSR) R/W | 16 bits 0x0000 15.5.3/15-24
MCC2 Registers
0x11B50 | MCC2 event register (MCCE2) R/W | 16 bits 0x0000 29.8.1/29-36
0x11B52 | Reserved — 16 bits — —
0x11B54 | MCC2 mask register (MCCM2) R/W | 16 bits 0x0000 29.8.1/29-36
0x11B56 |Reserved — 16 bits — —
0x11B58 | MCC2 configuration register (MCCF2) R/W | 8 bits 0x00 29.6/29-32
0x11B59 | Reserved — 7 bytes — —
usB
0x11B60 | USB mode register (USMOD) R/W | 8 bits 0x00 27.5.7.1/27-17
0x11B61 | USB address register (USADR) R/W | 8 bits 0x00 27.5.7.2/27-18
0x11B62 | USB command register (USCOM) R/W | 8bits 0x00 27.5.7.4/27-20
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Table 3-1. Internal Memory Map (continued)

Memory Map

Address . . .

(offset) Register R/W Size Reset Section/Page
0x11B64 | USB end point 1 register (USEP1) R/W | 16 bits 0x0000 27.5.7.3/27-18
0x11B66 | USB end point 2 register (USEP2) R/W | 16 bits 0x0000 27.5.7.3/27-18
0x11B68 | USB end point 3 register (USEP3) R/W | 16 bits 0x0000 27.5.7.3/27-18
0x11B6A | USB end point 4 register (USEP4) R/W | 16 bits 0x0000 27.5.7.3/27-18
0x11B6C— | Reserved — 32 bits — —
0x11B6F
0x11B70 | USB event register (USBER) R/W | 16 bits 0x0000 27.5.7.5/27-20
0x11B72 | Reserved — 16 bits 0x0000 —
0x11B74 | USB mask register (USBMR) R/W | 16 bits 0x0000 27.5.7.6/27-21
0x11B77 | USB status register (USBS) R/W 8 bits 0x00 27.5.7.7/27-21
0x11B79- | Reserved — 1158 — —
0x11FFF bytes

SI1 RAM

0x12000— | SI 1 transmit routing RAM (SI1TxRAM) R/W 512 undefined 15.4.3/15-10
0x121FF bytes

0x12200— | Reserved — 512 — —
0x123FF bytes

0x12400—- | Sl 1 receive routing RAM (SI1RxRAM) R/W 512 undefined 15.4.3/15-10
0x125FF bytes

0x12600— | Reserved — 512 — —
0x127FF bytes

SI2 RAM

0x12800— | SI 2 transmit routing RAM (SI2TxRAM) R/W 512 undefined 15.4.3/15-10
0x129FF bytes

0x12A00- | Reserved — 512 — —
0x12BFF bytes

0x12C00—| Sl 2 receive routing RAM (SI2RxRAM) R/W 512 undefined 15.4.3/15-10
0x12DFF bytes

0x12E00- | Reserved — 512 — —
0x12FFF bytes

0x13000— | Reserved — 2048 — —
0x137FF bytes

0x13800— | Reserved — 2048 — —
0x13FFF bytes
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Memory Map
Table 3-1. Internal Memory Map (continued)
"(\:#;Zf)s Register R/W Size Reset Section/Page
CPM Dual-Port RAM (Instruction)
0x20000— | CPM Instruction RAM (IRAM) R/W 32 Undefined
Ox27FFF Kbytes

1 MPC8280 only. Reserved on other devices.
2 Reserved on the MPC8270.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

3-26 Freescale Semiconductor



Part i
Configuration and Reset

Intended Audience

Part 1l isintended for system designers and programmers who need to understand the operation of the
MPCB8280 at start up. It assumes understanding of the PowerPC programming model described in the
previous chapters and a high level understanding of the MPC8280.

Contents
Part 1l describes start-up behavior of the MPC8280.

It contains the following chapters:

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

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

Suggested Reading

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.

Conventions
This chapter uses the following notational conventions:
Bold Bold entries in figures and tables showing registers and parameter RAM should

beinitialized by the user.

mnemonics Instruction mnemonics are shown in lowercase bold.

italics Italics indicate variable command parameters, for example, bectrx.
Book titlesin text are set initalics.

0x0 Prefix to denote hexadecimal number

Ob0 Prefix to denote binary number

rA,rB Instruction syntax used to identify a source GPR

rD Instruction syntax used to identify a destination GPR

REG[FIELD] Abbreviations or acronyms for registers or buffer descriptors are shown in

uppercase text. Specific bits, fields, or numerical ranges appear in brackets. For

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1
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example, MSR[LE] refersto thelittle-endian mode enabl e bit in the machine state

register.

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

n Indicates an undefined numerical value

Acronyms and Abbreviations

Table I1-1 contains acronyms and abbreviations that are used in this document. Note that the meaningsfor
some acronyms (such as SDR1 and DSI SR) are historical, and the words for which an acronym stands may

not be intuitively obvious.

Table II-1. Acronyms and Abbreviated Terms

Term

Meaning

BIST

Built-in self test

DMA

Direct memory access

DRAM

Dynamic random access memory

EA

Effective address

GPR

General-purpose register

IEEE

Institute of Electrical and Electronics Engineers

LSB

Least-significant byte

Isb

Least-significant bit

LSuU

Load/store unit

MSB

Most-significant byte

msb

Most-significant bit

MSR

Machine state register

PCI

Peripheral component interconnect

RTOS

Real-time operating system

Rx

Receive

SPR

Special-purpose register

SWT

Software watchdog timer

Tx

Transmit
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Chapter 4
System Interface Unit (SIU)

The system interface unit (SIU) consists of several functionsthat control system start-up and initialization,
aswell as operation, protection, and the external system bus. Key features of the SIU include the
following:

System configuration and protection

System reset monitoring and generation

Clock synthesizer

Power management

60x bus interface

Flexible, high-performance memory controller
Level-two cache controller interface

PCI interface

|EEE 1149.1 test-access port (TAP)

Figure 4-1 isablock diagram of the SIU.

60x Bus (32-Bit Address/64-Bit Data)

G2_LE Core (= 1

Y

A

Configuration Registers

A
Y

Y

\j

Memory

Counters Bridge
A A
\
Interrupt
Controller
Communications | Y

Control
Controller —»
Core
Memory Control
Controller
Local

!

Processor

Figure 4-1. SIU Block Diagram

Local Bus (18-Bit Address/32-Bit Data)
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System Interface Unit (SIU)

The system configuration and protection functions provide various monitors and timers, including the bus
monitor, software watchdog timer, periodic interrupt timer, and time counter. The clock synthesizer
generates the clock signals used by the SIU and other MPC8280 modules. The SIU clocking scheme
supports stop and normal modes.

The 60x bus interface is a standard pipelined bus. The MPC8280 allows external bus masters to request
and obtain system bus mastership. Chapter 8, “The 60x Bus,” describes bus operation, but 60x bus
configuration is explained in this section.

The memory controller module, described in Chapter 11, “Memory Controller,” provides a seamless
interface to many types of memory devices and peripherals. It supports up to twelve memory banks, each
with its own device and timing attributes. The PCI interface enables the use of standard peripherals.

The MPC8280’'s implementation supports circuit board test strategiesthrough auser- accessibletest logic
that is fully compliant with the IEEE 1149.1 test access port.

4.1 System Configuration and Protection

The MPC8280 incorporates many system functions that normally must be provided in external circuits. In
addition, it is designed to provide maximum system safeguards against hardware and/or software faults.
Table 4-1 describes functions provided in the system configuration and protection submodule.

Table 4-1. System Configuration and Protection Functions

Function Description
System The SIU allows the user to configure the system according to the particular requirements. The functions
configuration | include control of parity checking and part and mask number constants.
60x bus Monitors the transfer acknowledge (TA) and address acknowledge (AACK) response time for all bus
monitor accesses initiated by internal or external masters. TEA is asserted if the TA/AACK response limit is

exceeded. This function can be disabled if needed.

Local bus Monitors transfers between local bus internal masters and local bus slaves. An internal TEA assertion

monitor occurs if the transfer time limit is exceeded. This function can be disabled.

Software Asserts a reset or NMI interrupt, selected by the system protection control register (SYPCR) if the
watchdog software fails to service the software watchdog timer for a certain period of time (for example, because
timer software is lost or trapped in a loop). After a system reset, this function is enabled, selects a maximum

time-out period, and asserts a system reset if the time-out is reached. The software watchdog timer can
be disabled or its time-out period may be changed in the SYPCR. Once the SYPCR is written, it cannot
be written again until a system reset. For more information, see Section 4.1.5, “Software Watchdog

Timer”
Periodic Generates periodic interrupts for use with a real-time operating system or the application software. The
interrupt periodic interrupt timer (PIT) is clocked by the timersclk clock, providing a period from 122 ps to
timer (PIT) |8 seconds. The PIT function can be disabled if needed. See Section 4.1.4, “Periodic Interrupt Timer
(PIT).”
Time Provides a time-of-day information to the operating system/application software. It is composed of a
counter 45-bit counter and an alarm register. A maskable interrupt is generated when the counter reaches the

value programmed in the alarm register. The time counter (TMCNT) is clocked by the timersclk clock.
See Section 4.1.3, “Time Counter (TMCNT).
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System Interface Unit (SIU)

Figure 4-2 isablock diagram of the system configuration and protection logic.

Module
Configuration
———» System Reset
Bus clock/8 Bl_JS ———» Core’s MCP
> Monitors __
—— > TEA
i Periodic Interrupt
timersclk . e IOdIfJ errup Interrupt
Timer
Bus Clock _ Software > System Reset
o Watchdog Timer L > Core’s MCP
timersclk Time
> —— Interrupt
Counter

Figure 4-2. System Configuration and Protection Logic

Many aspects of system configuration are controlled by several SIU module configuration registers,
described in Section 4.3.2, “ System Configuration and Protection Registers.”

411 Bus Monitor

The MPC8280 has two bus monitors, one for the 60x bus and one for the local bus. The bus monitor
ensures that each bus cycleisterminated within areasonable period. The bus monitor does not count when
the busisidle. When atransaction starts (TS asserted), the bus monitor starts counting down from the
time-out value. For standard bus transactions with an address tenure and a data tenure, the bus monitor
counts until a data beat is acknowledged on the bus. It then reloads the time-out value and resumes the
count down. This process continues until the whole data tenure is completed. Following the data tenure
the bus monitor will idlein casethereis no pending transaction; otherwise it will reload the time-out value
and resume counting.

For address-only transactions, the bus monitor counts until AACK is asserted. If the monitor times out for
astandard bus transaction, transfer error acknowledge (TEA) is asserted. |f the monitor times out for an
address-only transaction, the bus monitor asserts AACK and a core machine check or reset interrupt is
generated, depending on SY PCR[SWRI]. To allow variation in system periphera response times,
SYPCR[BMT] defines the time-out period, whose maximum value can be 2,040 system bus clocks. The
timing mechanism is clocked by the system bus clock divided by eight.

4.1.2 Timers Clock

The two SIU timers (the time counter and the periodic interrupt timer) use the same clock source,
timersclk, which can be derived from several sources, as described in Figure 4-3.
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System Interface Unit (SIU)

The user should select external clock and/or BRG1 programming

to yield either 4 MHz or 32 KHz at this point.
\ PISCR[PTF]

PC[2 N
cl2e] »( Divide by 4

\
/

Y

timersclk for PIT
————

\
/

»{ Divide by 512

Y

!

Ports Programming
CPM clock

Y

Y

timersclk for TMCNT
PC[27] >

— BRG1 [—

Y

PC[29] > A
TMCNTSC[TCF]

| Ports Programming
PC[25]

Figure 4-3. Timers Clock Generation

For details, see Section 41.2.4, “Port Pin Assignment Register (PPAR).” For proper time counter
operation, the user must ensure that the frequency of timersclk for TMCNT is 8,192 Hz by properly
selecting the external clock and programming BRGL1 and the prescaler control bits in the time counter
status and control register (TMCNTSC[TCF]) and periodic interrupt status and control register
(PISCR[PTF]).

4.1.3 Time Counter (TMCNT)

The time counter (TMCNT) is a 32-bit counter that is clocked by timersclk. It provides a time-of-day
indication to the operating system and application software. The counter isreset to zero on PORESET reset
or hard reset but is not effected by soft reset. It isinitialized by the software; the user should set the
timersclk frequency to 8,192 Hz, as explained in Section 4.1.2, “Timers Clock.”

TMCNT can be programmed to generate a maskabl e interrupt when the time value matches the value in
its associated alarm register. It can also be programmed to generate an interrupt every second. The time
counter control and status register (TMCNTSC) is used to enable or disable the various timer functions
and report the interrupt source. Figure 4-4 shows a block diagram of TMCNT.
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System Interface Unit (SIU)

r—-———————————————= 1 SEC
" Interrupt

I

timersclk for TMCNT (8,192 Hz) | Divide
]
; by 8,192

Alarm
Interrupt

32-Bit Register

Figure 4-4. TMCNT Block Diagram

Section 4.3.2.15, “Time Counter Register (TMCNT),” describes the time counter register.

4.1.4 Periodic Interrupt Timer (PIT)

The periodic interrupt timer consists of a 16-bit counter clocked by timersclk. The 16-bit counter
decrements to zero when loaded with a value from the periodic interrupt timer count register (PITC); after
thetimer reaches zero, PISCR[PS] is set and an interrupt is generated if PISCR[PIE] = 1. At the next input
clock edge, the value in the PITC isloaded into the counter and the process repeats. When anew vaueis
loaded into the PITC, the PIT isupdated, the divider is reset, and the counter begins counting.

Setting PS creates a pending interrupt that remains pending until PSis cleared. If PSis set again before
being cleared, the interrupt remains pending until PSis cleared. Any write to the PITC stops the current
countdown and the count resumeswith the new valuein PITC. If PTE =0, the PIT cannot count and retains
the old count value. The PIT is not affected by reads. Figure 4-5 is ablock diagram of the PIT.

PISCR[PTE] PITC
l L]
timersclk Clock 16-Bit Modulus
for PIT Disable i Counter > PISCR[PS] .
PIT
Interrupt
PISCRIPIE] o

Figure 4-5. PIT Block Diagram

The time-out period is calculated as follows:

PITC+1  PITC+1
8192

PIT . = =
period Ftimersclk

This gives arange from 122 s (PITC = 0x0000) to 8 seconds (PITC = OXFFFF).

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

Freescale Semiconductor 4-5



System Interface Unit (SIU)

4.1.5 Software Watchdog Timer

The SIU providesthe software watchdog timer option to prevent system lock in case the software becomes
trapped in loops with no controlled exit. Watchdog timer operations are configured in the SY PCR,
described in Section 4.3.2.8, “ System Protection Control Register (SY PCR).”

The software watchdog timer is enabled after reset to cause a hard reset if it times out. If the software
watchdog timer is not needed, the user must clear SY PCR[SWE] to disable it. If used, the software
watchdog timer requires a special service sequence to be executed periodically. Without this periodic
servicing, the software watchdog timer times out and issues areset or a nonmaskable interrupt,
programmed in SY PCR[SWRI]. Once software writes SWRI, the state of SWE cannot be changed.

The software watchdog timer service sequence consists of the following two steps:

1. Write Ox556C to the software service register (SWSR)
2. Write 0OXAA39 to SWSR

The service sequence clears the watchdog timer and the timing process begins again. If avalue other than
O0x556C or OxAA39iswritten to the SWSR, the entire sequence must start over. Although the writes must
occur in the correct order before atime-out, any number of instructions can be executed between the
writes. Thisallows interrupts and exceptions to occur between the two writes when necessary. Figure 4-6
shows a state diagram for the watchdog timer.

Reset

N

0x556C/Don’t reload

State 0
Waiting for 0x556C

0xAA39/Reload

Not 0xAA39/Don’t reload

State 1
Waiting for 0OXAA39

Not 0x556C/Don’t reload

Figure 4-6. Software Watchdog Timer Service State Diagram

Although most software disciplinespermit or even encourage the watchdog concept, some systemsrequire
aselection of time-out periods. For this reason, the software watchdog timer must provide a selectable
range for the time-out period. Figure 4-7 shows how to handle this need.
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SWSR
Service
SWE Logic SYPCR[SWTC]
Bus Clock Divide By
—>r » » L | Reload
Clock Disable 2,048
MUX 16-Bit
SWR/Decrementer
o Rollover = 0
T l Reset
SwWpP Time-out —»

or MCP

Figure 4-7. Software Watchdog Timer Block Diagram

In Figure 4-7, therangeisdetermined by SY PCR[SWTC]. Thevauein SWTC isthen loaded into a 16-bit
decrementer clocked by the system clock. An additional divide-by-2,048 prescaler is used when needed.

The decrementer begins counting when loaded with avalue from SWTC. After the timer reaches 0x0, a
software watchdog expiration request isissued to the reset or MCP control logic. Upon reset, SWTC is set
to the maximum value and is again loaded into the software watchdog register (SWR), starting the process
over. When anew value isloaded into SWTC, the software watchdog timer is not updated until the
servicing sequence iswritten to the SWSR. If SYPCR[SWE] isloaded with 0, the modulus counter does
not count.

4.2 Interrupt Controller

Key features of the interrupt controller include the following:

»  Communications processor module (CPM) interrupt sources (FCCs, SCCs, MCCs, timers, SMCs,
TC layers, 1°C, IDMA, SDMA, and SPI)

» SlU interrupt sources (PIT, TMCNT, and PCI)

» 24 externa sources (16 port C and 8 IRQ)

* Programmable priority between PIT, TMCNT, and PCI

* Programmable priority between SCCs, FCCs, and MCCs
» Two priority schemes for the SCCs: grouped, spread

* Programmable highest priority request

» Unique vector number for each interrupt source

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

Freescale Semiconductor 4-7



System Interface Unit (SIU)

4.2.1 Interrupt Configuration

Figure 4-8 shows the MPC8280 interrupt structure. The interrupt controller receives interrupts from
internal sources, such asthe PIT or TMCNT, from the CPM, the PCI bridge (with its own interrupt
controller), and from external pins (port C parallel 1/0 pins).

Software watchdog timer -

Memory controller data errors >

PCI > OR

Bus monitor address only >

IRQ[0-7] Fall/ IRQO
Level > Y
8 MCP
IR
————— B Llowt

IRQ[1-7]

Y

PCl —————— >
TMCNT ————>
PIT ——————>

G2_LE
Core

Port C[0-15] Edge/

Fall
16 Timert ———————> > INT

Timer2 —————>

>
>

Y

Timer3 ——
Timer4 ———
FCC1 —— >
FCC2 — >
FCC3 —— >
MCC1! ———— >
MCC2 —— >
SCC1 ————— >
SCC2 ————— >
SCC3 —— >
USB/SCC4 —— >
SMC1 ———— >
SMC2 ————————— >

SP| ——— >
12C———>
IDMAl—— >
IDMA2 ———>
IDMAB——Mmm >
IDMA4 ——>
SDMA—MMM>
Note RISC Timers —— >
TMPC8280 only TC layers' ——————>

Interrupt Controller

Figure 4-8. MPC8280 Interrupt Structure
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System Interface Unit (SIU)

If the software watchdog timer is programmed to generate an interrupt, it always generates a machine
check interrupt to the core. The external IRQO can generate MCP as well. Note that the core takes the
machine check interrupt when MCP is asserted; it takes an external interrupt for any other interrupt
asserted by the interrupt controller. The core will take the critical interrupt when CINT is asserted.

Theinterrupt controller allows masking of each interrupt source. Multiple eventswithin aCPM sub-block
event are aso maskable.

All interrupt sources are prioritized and bits are set in the interrupt pending register (SIPNR). On the
MPC8280, the prioritization of the interrupt sourcesis flexible in the following two aspects:

» Therelative priority of the FCCs, SCCs, and MCCs can be modified

* Oneinterrupt source can be assigned the highest priority
When an unmasked interrupt source is pending in the SIPNR, the interrupt controller sends an interrupt

request to the core. When an exception is taken, the interrupt mask bit in the machine state register
(MSR[EE]) is cleared to disable further interrupt requests until software can handle them.

The SIU interrupt vector register (SIVEC) is updated with a 6-bit vector corresponding to the sub-block
with the highest current priority.

4.2.1.1 Machine Check Interrupt

There are several sources for a machine check interrupt (MCP):

» Software watchdog timer (when programmed to generate an interrupt—See Section 4.1.5,
“ Software Watchdog Timer.”)

* |RQO signal (when the internal core is enabled)

» Memory controller for parity/ECC errors (see Section 10.2.6, “Machine Check Interrupt (MCP)
Generation”)

* PCI bridge
* Busmonitor time out (on an address only transaction—see Section 4.1.1, “Bus Monitor”)
When the internal core is enabled, these sources cause the interrupt controller to send aMCP to the core.

When the coreis disabled the M CP assertion isreflected on IRQO/NMI_OUT so that an external core can
serveit.

4.2.1.2 INT Interrupt

Besides the MCP sources listed above, other interrupts are taken by the core through the INT interrupt. I
theinternal coreisdisabled, INT isreflected on IRQ7/INT_OUT so that an external core can serveit.

Theinterrupt controller allows masking of each interrupt source. Multiple eventswithin aCPM sub-block
event are aso maskable.

4.2.2 Interrupt Source Priorities

The interrupt controller has 37 interrupt sources that assert one interrupt request to the core. Table 4-2
shows prioritization of al interrupt sources. As described in following sections, flexibility existsin the
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System Interface Unit (SIU)

relative ordering of the interrupts, but, in general, relative priorities are as shown. A singleinterrupt
priority number is associated with each table entry.

Note that the group and spread options, shown with Y CC entriesin Table 4-2, are described in
Section 4.2.2.1, “SCC, FCC, and MCC Relative Priority.”

Table 4-2. Interrupt Source Priority Levels

Priority Level Interrupt Source Description Multiple Events
1 Highest —
2 XSIU1 No (TMCNT,PIT,PCI = Yes)
3 XSIU2 (Grouped) No (TMCNT,PIT,PCI = Yes)
4 XSIU3 (Grouped) No (TMCNT,PIT,PCI = Yes)
5 XSIU4 (Grouped) No (TMCNT,PIT,PCI = Yes)
6 XCCH1 Yes
7 XCC2 Yes
8 XCC3 Yes
9 XCC4 Yes
10 XSIU2 (Spread) No (TMCNT,PIT,PCI = Yes)
11 XCC5 Yes
12 XCC6 Yes
13 XCC7 Yes
14 XCC8 Yes
15 XSIU5 (Grouped) No (TMCNT,PIT,PCI = Yes)
16 XSIU6 (Grouped) No (TMCNT,PIT,PCI = Yes)
17 XSIU7 (Grouped) No (TMCNT,PIT,PCI = Yes)
18 XSIU8 (Grouped) No (TMCNT,PIT,PCI = Yes)
19 XSIU3 (Spread) No (TMCNT,PIT,PCI = Yes)
20 YCC1 (Grouped) Yes
21 YCC2 (Grouped) Yes
22 YCC3 (Grouped) Yes
23 YCC4 (Grouped) Yes
24 YCC5 (Grouped) Yes
25 YCC6 (Grouped) Yes
26 YCC7 (Grouped) Yes
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Table 4-2. Interrupt Source Priority Levels (continued)

System Interface Unit (SIU)

Priority Level Interrupt Source Description Multiple Events
27 YCC8 (Grouped) Yes
28 XSIU4 (Spread) No (TMCNT,PIT,PCI = Yes)
29 Parallel I/0-PC15 Yes
30 Timer 1 Yes
31 Parallel I/0-PC14 Yes
32 YCC1 (Spread) Yes
33 Parallel I/O-PC13 Yes
34 SDMA Bus Error Yes
35 uSB Yes
36 IDMA1 Yes
37 YCC2 (Spread) Yes
38 Parallel I/O-PC12 No
39 Parallel I/O-PC11 No
40 IDMA2 Yes
41 Timer 2 Yes
42 Parallel I/0-PC10 No
43 XSIU5 (GSIU = 1) No (TMCNT,PIT,PCI = Yes)
44 YCC3 (Spread) Yes
45 RISC Timer Table Yes
46 12C Yes
47 YCC4 (Spread) Yes
48 Parallel I/0-PC9 No
49 Parallel I/0-PC8 No
50 IRQ6 No
51 IDMAS3 Yes
52 IRQ7 No
53 Timer 3 Yes
54 XSIU6 (GSIU = 1) No (TMCNT,PIT,PCI = Yes)
55 YCCS5 (Spread) Yes
56 Parallel I/0-PC7 No
57 Parallel I/0-PC6 No
58 Parallel I/0-PC5 No
59 Timer 4 Yes
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System Interface Unit (SIU)

Table 4-2. Interrupt Source Priority Levels (continued)

Priority Level Interrupt Source Description Multiple Events
60 YCC6 (Spread) Yes
61 Parallel I/0-PC4 No
62 XSIU7 (GSIU = 1) No (TMCNT,PIT,PCI = Yes)
63 IDMA4 Yes
64 SPI Yes
65 Parallel I/O-PC3 No
66 Parallel I/0-PC2 No
67 SMCH1 Yes
68 YCC?7 (spread) Yes
69 SMC2 Yes
70 Parallel I/0-PC1 No
71 Parallel I/0-PCO No
72 XSIU8 (GSIU = 1) No (TMCNT,PIT,PCI = Yes)
73 YCC8(spread) Yes
74 Reserved —

Notice thelack of SDMA interrupt sources, which are reported through each individual FCC, SCC, SMC,
SPI, or 1°C channel. The only true SDMA interrupt source is the SDMA channel bus error entry that is
reported when abuserror occursduring an SDMA access. Therearetwo waysto add flexibility tothetable
of CPM interrupt priorities—the FCC, MCC, and SCC relative priority option, described in

Section 4.2.2.1, “ SCC, FCC, and MCC Relative Priority,” and the highest priority option, described in
Section 4.2.2.3, “Highest Priority Interrupt.”

4221 SCC, FCC, and MCC Relative Priority

Therelative priority between the four SCCs, three FCCs, and M CC is programmable and can be changed
dynamically. In Table 4-2 thereisno entry for SCC1-SCC4, MCC1-MCC2, FCC1-FCC3, but rather there
areentriesfor XCC1-XCC8 and Y CC1-Y CC8. Each SCC can be mapped to any Y CC location and each
FCC and M CC can be mapped to any XCC location. The SCC, FCC, and MCC prioritiesare programmed
in the CPM interrupt priority registers (SCPRR_H and SCPRR_L) and can be changed dynamically to
implement arotating priority.

In addition, the grouping of the locations of the Y CC entries has the following two options

* Group. In the group scheme, all SCCs are grouped together at the top of the priority table, ahead
of most other CPM interrupt sources. This schemeisideal for applicationswhere all SCCs, FCCs,
and MCCsfunction at a very high data rate and interrupt latency is very important.

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

4-12 Freescale Semiconductor



System Interface Unit (SIU)

» Spread. In the spread scheme, priorities are spread over the table so other sources can have lower
interrupt latencies. This scheme is also programmed in the SICR but cannot be changed
dynamically.

4.2.2.2 PIT, TMCNT, PCI, and IRQ Relative Priority

The MPC8280 has seven general-purpose interrupt requests (IRQs), five of which, with the PIT, the PCI
interrupt controller, and TMCNT, can be mapped to any XSIU location. IRQ6 and IRQ7 have fixed
priority.

4.2.2.3 Highest Priority Interrupt

In addition to the FCC/M CC/SCC relative priority option, SICR[HP] can be used to specify oneinterrupt
source as having highest priority. Thisinterrupt remains within the same interrupt level as the other
interrupt controller interrupts, but is serviced before any other interrupt in the table.

If the highest priority feature is not used, select the interrupt request in XSIU1 to be the highest priority
interrupt; the standard interrupt priority order is used. SICR[HP] can be updated dynamically to alow the
user to change a normally low priority source into a high priority-source for a certain period.

4.2.3 Masking Interrupt Sources

By programming the SIU mask registers, SIMR_H and SIMR_L, the user can mask interrupt requests to
the core. Each SIMR bit corresponds to an interrupt source. To enable an interrupt, set the corresponding
SIMR bit. When a masked interrupt source has a pending interrupt request, the corresponding SIPNR bit
is set, even though the interrupt is not generated to the core. The user can mask all interrupt sourcesto
implement a polling interrupt servicing scheme.

When an interrupt source has multiple interrupting events, the user can individually mask these events by
programming a mask register within that block. Table 4-2 shows which interrupt sources have multiple
interrupting events. Figure 4-9 shows an example of how the masking occurs, using an SCC asan example.
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SCCE
SIPNR
Event
Bit
13 Input (or
13 Event Bits) — Request to
the core
(Other Unmasked Requests)
SCCM
SIMR
Mask
Bit
Mask ||
Bit

Figure 4-9. Interrupt Request Masking

4.2.4 Interrupt Vector Generation and Calculation

Pending unmasked interrupts are presented to the core in order of priority. Theinterrupt vector that allows
the core to locate the interrupt service routine is made available to the core by reading SIVEC. The
interrupt controller passes an interrupt vector corresponding to the highest-priority, unmasked, pending
interrupt. Table 4-3 lists encodings for the six low-order bits of the interrupt vector.

Table 4-3. Encoding the Interrupt Vector

Interrupt Number Interrupt Source Description Interrupt Vector
0 Error (No interrupt) 0b00_0000
1 12C 0b00_0001
2 SPI 0b00_0010
3 RISC Timers 0b00_0011
4 SMCH1 0b00_0100
5 SMC2 0b00_0101

MPC8280 PowerQUICC Il Family Reference Manual, Rev. 1

4-14 Freescale Semiconductor



System Interface Unit (SIU)

Table 4-3. Encoding the Interrupt Vector (continued)

Interrupt Number Interrupt Source Description Interrupt Vector
6 IDMA1 0b00_0110
7 IDMA2 0b00_0111
8 IDMA3 0b00_1000
9 IDMA4 0b00_1001
10 SDMA 0b00_1010
11 USB 0b00_1011
12 Timer1 0b00_1100
13 Timer2 0b00_1101
14 Timer3 0b00_1110
15 Timer4d 0b00_1111
16 TMCNT 0b01_0000
17 PIT 0b01_0001
18 PCI 0b01_0010
19 IRQ1 0b01_0011

20 IRQ2 0b01_0100
21 IRQ3 0b01_0101
22 IRQ4 0b01_0110
23 IRQ5 0b01_0111
24 IRQ6 0b01_1000
25 IRQ7 0b01_1001
26-31 Reserved 0b01_1010-01_1111
32 FCC1 0b10_0000
33 FCC2 Ob10_0001
34 FCC3 0b10_0010
35 Reserved 0b10_0011
36 MCC1' 0b10_0100
37 MCC2 0b10_0101
38 Reserved 0b10_0110
39 Reserved 0b10_0111
40 SCCH1 O0b10_1000
41 SCC2 Ob10_1001
42 SCC3 0b10_1010
43 SCC4 Ob10_1011
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System Interface Unit (SIU)

Table 4-3. Encoding the Interrupt Vector (continued)

Interrupt Number Interrupt Source Description Interrupt Vector
44 TC Layer! 0b10_1100
45-47 Reserved 0b10_11xx
48 PC15 Ob11_0000
49 PC14 Ob11_0001
50 PC13 Ob11_0010
51 PC12 Ob11_0011
52 PC11 Ob11_0100
53 PC10 Ob11_0101
54 PC9 Ob11_0110
55 PC8 Ob11_0111
56 PC7 Ob11_1000
57 PC6 Ob11_1001
58 PC5 Ob11_1010
59 PC4 Ob11_1011
60 PC3 Ob11_1100
61 PC2 Ob11_1101
62 PCA1 0b11_1110
63 PCO Ob11_1111

1 MPC8280 only.

Note that the interrupt vector table differs from the interrupt priority table in only two ways:
* FCC, SCC, and MCC vectors arefixed; they are not affected by the SCC group mode, spread mode,
or therelative priority order of the FCCs, SCCs, and MCC.

* Anerror vector exists as the last entry in Table 4-3. The error vector isissued when no interrupt is
reguesting service.

4.2.41 Port C External Interrupts

There are 16 external interrupts, coming from the parallel 1/0 port C pins, PC[0—15]. When ones of these
pinsis configured as an input, a change according to the SIU external interrupt control register (SIEXR)
causes an interrupt request signal to be sent to the interrupt controller. PC[0-15] lines can be programmed
to assert an interrupt request upon any change. Each port C line asserts a unique interrupt request to the

interrupt pending register and has adifferent internal interrupt priority level within theinterrupt controller.

Requests can be masked independently in the interrupt mask register (SIMR). Noticethat the global SIMR
is cleared on system reset so pins left floating do not cause false interrupts.
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System Interface Unit (SIU)

4.3 Programming Model

The SIU registers are grouped into the following three categories:

* Interrupt controller registers. These registers control configuration, prioritization, and masking of
interrupts. They also include registers for determining the interrupt sources. These registers are
described in Section 4.3.1, “Interrupt Controller Registers.”

» System configuration and protection registers. These include registers for configuring the SIU,
defining the base addressfor the internal memory map, configuring the watchdog timer, specifying
bus characteristics, aswell as general functionality of the 60x, and local buses such as arbitration,
error status, and control. Theseregistersare described in Section 4.3.2, “ System Configuration and
Protection Registers.”

» Periodic interrupt registers. These include registers for configuring and providing status for
periodic interrupts. See Section 4.3.3, “Periodic Interrupt Registers.”

4.3.1 Interrupt Controller Registers

There are seven interrupt controller registers, described in the following sections:
* Section4.3.1.1, “SIU Interrupt Configuration Register (SICR)”
* Section4.3.1.2, “SIU Interrupt Priority Register (SIPRR)”
* Section 4.3.1.3, “CPM Interrupt Priority Registers (SCPRR_H and SCPRR_L)”
* Section 4.3.1.4,