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About This Book

Thisreference manual definesthe functionality of the MPC8323E. It iswritten from the perspective of the
MPC8323E, which isthe superset device, and unless otherwise noted, the information applies also to the
MPC8323, MPC8321E, and MPC8321. Note that the MPC8323 and MPC8321 do not support a security
engine.

The MPCB8323E is a cost-effective, highly integrated communications processor that addresses the
requirements of several networking applications, including routers, industrial control, and test and
measurement applications. The MPC8323E contains an embedded PowerPC™ core. The €300c2
processor core, with its 16 Kbytes of instruction and data cache, implements the PowerPC user instruction
set architecture and provides hardware and software debugging support. This configuration of the core
does not support an FPU. The MPC8323E extends the PowerQUICC™ [ family, adding higher CPU
performance, additional functionality, and faster interfaces while addressing the requirements related to
time-to-market, price, power consumption, and package size.

Audience

It is assumed that the reader understands operating systems, microprocessor system design, and the basic
principles of RISC processing.

Organization

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

o Chapter 1, “Overview,” provides a high-level description of features and functionality of the
MPC8323E integrated communications processor. It describes the MPC8323E, itsinterfaces, and
the programming model. The functional operation of the M PC8323E, with emphasis on peripheral
functions, is also described.

* Chapter 2, “Memory Map,” describes the memory map of the MPC8323E. An overview of the
local address map is provided. Next, a complete listing of al memory-mapped registersis
provided, with cross references to the sections detailing descriptions of each.

» Chapter 3, “Signal Descriptions,” providesalisting of al the external signals, cross-referencesfor
signalsthat serve multiple functions, their functional blocks, and 1/0 states. Also, these signalsare
listed by alphabetical order.

» Chapter 4, “Reset, Clocking, and Initialization,” describes the hard and soft resets, the power-on
reset (POR) sequence, power-on reset configuration, clocking, and initialization of the
MPC8323E.

» Chapter 5, “ System Configuration,” provides an overview of several functions that control the
local access windows, system configuration, software watchdog, real time clock, periodic and
genera purpose timers, power management, protection, and general utilities.
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Chapter 6, “ Arbiter and Bus Monitor,” provides an overview of the arbiter in the MPC8323E
device. Also, it describes configuration, control, and status registers of the arbiter.

Chapter 7, “e300 Processor Core Overview,” providesan overview of the basic functionality of the
processor core and briefly describes how the functional units interact.

Chapter 8, “Integrated Programmable Interrupt Controller (IPIC),” describes the IPIC interrupt
protocol, various types of interrupt sources controlled by the IPIC unit, and the I PIC registerswith
some programming guidelines. It aso provides a definition of the external interrupt signals and
their functions. In addition, the interrupt configuration, control, and status registers are described
in this chapter.

Chapter 9, “DDR Memory Controller,” describes the 32-bit DDR SDRAM memory controller of
the MPC8323E.

Chapter 10, “Loca BusController,” describestheloca bus controller (LBC) of the MPC8323E. It
describes the external signalsand the memory-mapped registersaswell asafunctional description
of the general-purpose chip-select machine (GPCM) and user-programmabl e machines (UPMs) of
theLBC. Also, itincludesaninitialization and applications information section with many specific
examples of its use.

Chapter 11, “ Sequencer,” describes how the 1/0 sequencer (10S) switches transactions among its
ports, using a buffer pool to minimize blocking. It also provides address translation on outbound
PCI transactions.

Chapter 12, “DMA/Messaging Unit,” describes the four-channel high speed general -purpose
DMA controller of the MPC8323E. The channels share buffer space in the 10S to facilitate the
gathering and sending of data. The DM A/messaging unit supports communication between two
processors on different buses, for example, alocal processor and a processor on a PCl bus. This
communication unit operates with generic messages and doorbell registers. This block also
provides aDMA controller that transfers blocks of data independent of the local processor or PCI
hosts.

Chapter 13, “PCI Bus Interface,” describes the PCI interface, which complies with the PCI Local
Bus Specification, Rev. 2.3. This chapter provides a basic description of PCI bus operations. The
specific emphasisis directed at how this device implements the PCI specification.

Chapter 14, “ Security Engine (SEC) 2.2,” describes the SEC 2.2 that is designed to offload
computationally intensive security functions, such askey generation and exchange, authentication,
and bulk encryption from the e300 core of the MPC8323E. It is optimized to process all the
algorithms associated with IPSec. The SEC 2.2 (implemented in the MPC8323E) is derived from
integrated security cores found in other members of the PowerQUICC family, including SEC 1.0,
the version implemented in the MPC8272/MPC8248. Note that the MPC8323 and MPC8321 do
not support a security engine.

Chapter 15, «12C Interface » qeeripes the inter-1C (11C or 12C) bus controller of the device. This
synchronous, serial, bidirectional, multiple-master bus allows two-wire connection of devices,
such as microcontrollers, EEPROMS, real-time clock devices, A/D converters, and LCDs. The
MPC8323E powers up in boot sequencer mode which alows the 12C controller to initialize
configuration registers.
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» Chapter 16, “DUART,” describes the (dual) universal asynchronous receiver/transmitters
(UARTS) which feature a PC16552D-compatible programming model. These independent UARTS
are provided specifically to support system debugging.

» Chapter 17, “JTAG/Testing Support,” describes the joint test action group (JTAG) interface of the
deviceto facilitate boundary-scan testing. The JTAG interface compliesto the IEEE Std 1149.1™
boundary-scan specification.

» Chapter 18, “System Interface,” describes the QUICC Engine system interface, which consists of
functions that interface to the coherent system bus and the CPU. The system interface includesthe
serial DMA (SDMA), which transfers data from the QUICC Engine module to memory, and the
interrupt controller, which is accessed by the CPU to verify the cause of an interrupt from the
QUICC Engine module.

» Chapter 19, “Configuration,” detailsthe QUICC Engine control registers, which allow the CPU to
control and monitor the operation of the RISC controllers in the QUICC Engine block. These
registersare used to configure certain global optionsand to create specific commandsrelated to the
communication protocols.

» Chapter 20, “Multiplexing and Timers,” describes the QUICC Engine multiplexing and timers
logic (CM X), which routes clocks and connectsthe physical interfaces (such asmodemlines, TDM
lines and proprietary serial lines) to the QUICC Engine peripherals (UCCs, UPC, TDMs, etc.)

» Chapter 21, “ Seria Periphera Interface (SPI),” provides a description of the serial peripheral
interface (SPI), which allows the exchange of data with other devices containing an SPI, aswell as
with the Ethernet PHY for configuration, and peripheral devices such as EEPROMS, real-time
clocks, A/D converters, and ISDN devices. There are two different SPIs, one that operates as a
normal SPI, and the other that is dedicated for the use of MIIMCOM. The SPI can operate in
QUICC Engine mode or in CPU mode.

»  Chapter 22, “Unified Communications Controllers (UCCs),” provides agenera overview of the
UCCs, the set of the protocols for them, and the common UCC programming model.

» Chapter 23, “UCCfor Slow Protocols,” describesthe UCC programmed as aslow communication
controller, used for UART, BISYNC, Multichannel HDLC (QMC) protocols, or Serial ATM
(SAM). When configuring a UCC to one of these protocols, read this chapter first and then proceed
to the protocol specific chapter:

» Chapter 24, “UART Mode and Asynchronous HDLC,” outlines the universal asynchronous
receiver transmitter (UART) protocol, commonly used to send low-speed data between devices
through asynchronouslinks. The UART isalso used asalocal port to run board debugger software
when synchronous communications are required.

» Chapter 25, “BISYNC Mode,” describes the UCC configured as a BISYNC controller that can
handle basic BISYNC protocol in normal and transparent modes. This chapter discussesthe three
classes of BISYNC frames: transparent, nontransparent with header, and nontransparent without
header. The controller can work with the time-slot assigner (TSA) or with the non-multiplexed
serial interface (NMSI), and it has separate transmit and receive sections whose operations are
asynchronous with the CPU, and either synchronous or asynchronous with other UCCs.

» Chapter 26, “UCC for Fast Protocols,” providesageneral overview of the UCC when used for fast
protocols and the common programming model. The fast protocols include ATM over
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UTOPIA L2, and high-speed serials (Ethernet, HDLC, HDLC bus, Transparent). Chapter 22,
“Unified Communications Controllers (UCCs),” should be read before reading this chapter.

Chapter 27, “HDLC Controller,” addresses high level datalink control (HDLC), which is one of
the most common protocolsin layer 2 of the seven-layer OSI model—the data link layer (DLL).
HDLC uses a zero insertion/del etion process (commonly known as bit stuffing) to ensure that the
bit pattern of the delimiter flag does not occur in the fields between flags. The HDLC frameis
synchronous and therefore relies on the physical layer for a method of clocking and of
synchronizing the transmitter/receiver.

Chapter 28, “ Transparent Controller,” describes the UCC transparent controller, which functions
as a high-speed serial-to-parallel and parallel-to-serial converter. Transparent mode provides a
clear channel on which the UCC performs no bit-level manipulation.

Chapter 29, “UCC Ethernet Controller (UEC),” describes the Ethernet | EEE Std 802.3™ protocol,
which isawidely-used LAN based on the carrier-sense multiple access/collision detect
(CSMA/CD) approach.

Chapter 30, “ATM Controller AALO and AALS,” describes the ATM controller, which provides
the ATM and AAL layers of the ATM protocol using the universal test and operations physical
layer (PHY) interface for ATM (UTOPIA level I1) for both master and dave modes. The ATM
controller performs segmentation and reassembly (SAR) functions of AAL5 and AALO, and most
of the common parts of the convergence sublayer (CP-CS) of these protocols.

Chapter 31, “UTOPIA L2 Bus Controller (UPC),” coversthe UPC (UTOPIA L2 bus controller).
The QUICC Engine block supports UTOPIA level 2 for both master and slave modes.

Chapter 32, “Seria Interface with Time-Slot Assigner,” pertainsto the seria interface (SI), which
manages the routing of four TDM linesto the QUICC Engine block serial drivers, the UCCs, for
receive and transmit. The time-dot assigner (TSA) supports the serial bus rate for most standard
TDM buses, including T1 and CEPT highways, pulse-code modulation (PCM) highway, and the
ISDN buses in both basic and primary rates. Each TDM can support E3 or DS-3 rates as a clear
channel in either a parallel-nibble or serial interface.

Chapter 33, “Serial ATM Microcode,” addresses the serial ATM microcode (SAM), which
complieswith the I TU-T 1.432 (transmission convergence sublayer) for SDH-based ATM systems.

Chapter 34, “QUICC Multi-Channel Controller (QMC),” pertains to the QUICC multi-channel
controller (QMC) functionality, which can emulate up to 64 time-division serial channels, using a
single unified communication controller (UCC), and atime-division-multiplexed (TDM) physical
interface.

Chapter 35, “Inverse Multiplexing for ATM (IMA),” describes the ATM functionality provided
through an implementation of inverse multiplexing for ATM (IMA). This chapter provides abroad
overview of the IMA specifications and the specific implementation.

Chapter 36, “Universal Serial Bus Controller,” describesthe USB controller, which provides
communication with other devices viaa USB connection. This chapter describes the QUICC
Engine USB controller, including basic operation, the parameter RAM, and registers.

Appendix A, “Revision History,” lists the major differences between revisions of this reference
manual.

This reference manual also includes a glossary and an index.
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Suggested Reading

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

General Information

The following documentation, published by Morgan-Kaufmann Publishers, 340 Pine Street, Sixth Floor,
San Francisco, CA, providesuseful information about the PowerPC architecture and computer architecture
in general:
» ThePowerPC Architecture: A Specification for a New Family of RISC Processors, Second Edition,
by International Business Machines, Inc.

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

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

Related Documentation

Freesca e documentation is available from the sources listed on the back cover of this manual; the
document order numbers are included in parentheses for ease in ordering:

» e300 Core Reference Manual—This book provides a more detailed description of the €300 core.

* Reference manuals (formerly called user’s manuals)—These books provide details about
individual implementations.

* Addenda/erratato reference or user’s manual s—Because some processors have follow-on devices,
an addendum may be provided that describes the additional features and functionality changes.
These addenda are intended for use with the corresponding reference or user’s manuals.

» Hardware specifications—Hardware specifications provide specific data regarding bus timing,
signal behavior, and AC, DC, and thermal characteristics, as well as other design considerations.

* Product briefs—Each device has a product brief that provides an overview of its features.

» Application notes—These short documents address specific design issues useful to programmers
and engineers working with Freescale processors.

Additional literatureis published as new processors become available. For acurrent list of documentation,
refer to http://www.freescale.com.

Conventions

This document uses the following notational conventions:

cleared/set When abit takes the value zero, it is said to be cleared; when it takes a value of
one, it issaid to be set.

mnemonics I nstruction mnemonics are shown in lowercase bold.

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

Internal signals are set in lowercaseitalics, for example, core_int
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 for registers are shown in uppercase text. Specific bits, fields, or
ranges appear in brackets. For example, MSR[LE] refersto thelittle-endian mode
enable bit in the machine state register.

In some contexts, such as signal encodings, an unitalicized x indicates adon’'t
care.

Anitalicized x indicates an al phanumeric variable.
Anitalicized n indicates a numeric variable.

NOT logical operator

AND logical operator

OR logical operator

Concatenation, for example TCR[WP]||TCR[WPEXT]

Indicates areserved bit field in aregister. Although these bits can be written to as
ones or zeros, they are always read as zeros.

Indicates areserved bit field in a memory-mapped register. Although these bits
can be written to as ones or zeros, they are always read as zeros.

Indicates aread-only bit field in a memory-mapped register.

Indicates awrite-only bit field in a memory-mapped register. Although these bits
can be written to as ones or zeros, they are always read as zeros.

Signal Conventions

OVERBAR
lowercase italics
lowercase_plaintext

An overbar indicates that asignal is active-low.
Lowercaseitalicsis used to indicate internal signals.

Lowercase plaintext isused to indicate signalsthat are used for configuration. For
more information, see Section 3.2, “Configuration Signals Sampled at Reset.”

Acronyms and Abbreviations

Tablei contains acronyms and abbreviations used in this document.
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Table i. Acronyms and Abbreviated Terms

Term Meaning
AESU Advanced encryption standard unit
AFEU ARC four execution unit
BD Buffer descriptor
BIST Built-in self test
CD Collision detect
COoL Collision
CPM Communication processor module
CRC Cyclic redundancy check
CRS Carrier sense
CSB Coherent system bus
CSMA Carrier-sense multiple access
DDR Double data rate
DEU Data encryption standard execution unit
DMA Direct memory access
DRAM Dynamic random access memory
DTLB Data translation lookaside buffers
DUART Dual universal asynchronous receiver/transmitter
EA Effective address
ECC Error checking and correction
EHCI Enhanced host controller interface
EHPI Enhanced host port interface
EPROM Erasable programmable read-only memory
FS Full-speed
FCS Frame-check sequence
GMIl Gigabit media independent interface
GPCM General-purpose chip-select machine
GPIO General-purpose /O
GPR General-purpose register
GTM General purpose timers
IAD Internet access device
1’c Inter-integrated circuit
IEEE Institute of Electrical and Electronics Engineers
10S 1/0 sequencer
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
IPG Interpacket gap
ISDN Integrated services digital network
ITLB Instruction translation lookaside buffer
U Integer unit
JTAG Joint Test Action Group
LALE LBC external address latch enable
LBC Local bus controller
LRU Least recently used
LSB Least-significant byte
Isb Least-significant bit
LSU Load/store unit
MAC Multiply accumulate, media access control
MCP Machine-check interrupt
MDI Medium-dependent interface
MDEU Message digest execution unit
MIB Management information base
Mil Media independent interface
MMU Memory management unit
MPH Multi-port host
MSB Most-significant byte
msb Most-significant bit
osl Open systems interconnection
PCI Peripheral component interconnect
PCS Physical coding sublayer
PIC Programmable interrupt controller
PIT Periodic interval timer
PKEU Public key execution unit
PMA Physical medium attachment
PMD Physical medium dependent
POR Power-on reset
PRI Primary rate interface
RGMII Reduced gigabit media independent interface
RISC Reduced instruction set computing
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
RMON Remote monitoring
RMW Read-modify-write
RNG Random number generator
RTBI Reduced ten-bit interface
RTC Real time clock module
Rx Receive
RxBD Receive buffer descriptor
SCL Serial clock
SDA Serial data
SFD Start frame delimiter
Sl Serial interface
SPI Serial peripheral interface
SPR Special-purpose register
SRAM Static random access memory
TAP Test access port
TBI Ten-bit interface
TLB Translation lookaside buffer
TSEC Three-speed Ethernet controller
Tx Transmit
TxBD Transmit buffer descriptor
UART Universal asynchronous receiver/transmitter
ULPI USB low-pin count interface
UPM User-programmable machine
UsSB Universal serial bus
UTMI USB transceiver macrocell interface
UTP Unshielded twisted pair
WDT Watchdog timer
ZBT Zero bus turnaround
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Chapter 1
Overview

This chapter provides an overview of the MPC8323E and MPC8321E PowerQUICC™ [1 Pro processor
features, including a block diagram showing the major functional components. The MPC8323E isa
cost-effective, highly integrated communications processor that addresses the requirements of several
networking applications, including routers, industrial control, and test and measurement applications. The
MPC8323E extends the PowerQUICC™ family, adding higher CPU performance, additional
functionality, and faster interfaces while addressing the requirements related to time-to-market, price,
power consumption, and package size. This manual iswritten from the perspective of the MPC8323E, and
unless otherwise noted, the information applies also to the MPC8323, MPC8321E, and MPC8321. Note
that the MPC8323 and MPC8321 do not support a security engine.

1.1 MPC8323E PowerQUICC Il Pro Processor Overview

Figure 1-1 shows the major functional units within the MPC8323E. One major component of the
MPCB8323E is the e300c2 core, which includes 16 Kbytes of instruction and data caches and is fully
compatiblewith the PowerPC™ user instruction set. Another isthe QUICC Engine™ 1.0 communications
complex, which provides termination, interworking and switching between awide range of protocols
including ATM, Ethernet, TDM, and HDL C. Note that the M PC8321E and MPC8321 do not run ATM on
the Utopiainterface. Other major features include a DDR1I/DDR2 SDRAM memory controller, a 32-bit
PCI 2.3 controller, aflexible local bus, and a dedicated security engine.
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Figure 1-1. MPC8323E Block Diagram

The major features of this device are asfollows:
* e300c2 Power Architecture™ processor core

* QUICC Engine 1.0 block
— 32-bit RISC controller for flexible support of the communications peripherals with the

following features:
— One clock per instruction
— Separate PLL for operating frequency that isindependent of system’s bus and core

frequency for power and performance optimization

High-performance, superscalar processor core with a four-stage pipeline and low interrupt
latency times

Dual integer units, load/store, system register, and branch processing units
16-Kbyte instruction cache and 16-K byte data cache with lockable capabilities
Dynamic power management
Enhanced hardware program debug features

Software-compatible with Freescale processor familiesimplementing Power Architecture
technology

Separate PLL that is clocked by the system bus clock
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— 32-bit instruction object code
— Executes code from internal ROM or RAM
— 32-bit arithmetic logic unit (ALU) data path
— Modular architecture allowing for easy functional enhancements
— Slave busfor CPU access of registers and multiuser RAM space
— 8Kbytes of instruction RAM
— 16 Kbytes of multiuser data RAM
— Seriad DMA channel for receive and transmit on all serial channels

— Five unified communication controllers (UCCs) supporting the following protocols and
interfaces:

— 10/100 Mbps Ethernet/IEEE 802.3 through M1l and RMII interfaces.
— ATM through the UPC (M PC8323-specific)

— Serial ATM through the serial interface

— HDLC/Transparent (bit rate up to 70 Mbps)

— HDLC BUS (bit rate up to 10 Mbps)

— Asynchronous HDL C (bit rate up to 2 Mbps)

— UART

— BISYNC (bit rate up to 2 Mbps)

— Four TDM interfaces supporting up to 64 QUICC multichannel controller (QMC) channels,
each running at 64 Kbps

— ATM controller
— Full duplex SAR protocols at OC-3 rate through UTOPIA L2 (MPC8323-specific)
— AALS5, AALO protocols. TM 4.1 CBR, VBR, UBR, UBR+ traffic types
— 64 K external connections
— Inverse multiplexing ATM capability (IMA)
— 1UTOPIA L2 bus controllers (UPC) supporting 31 ports (MPC8323-specific)
— Universal serial bus (USB) controller
— USB 1.1 full/low rate compatible
— USB 2.0 full/low rate compatible (not high speed)
USB host mode
— USB slave mode
— Two serial peripheral interfaces (SPIs). SPI2 is dedicated to Ethernet PHY management.
— Time slot assigner and 4 TDM serial interfaces
— Independent Rx and Tx routing RAM with 512 routing entries each.
— Time dot assigner with bit or byte resolution.

— 13 independent baud rate generators and 19 input pinsto clock the UCCs, SI, UPC, USB,
time-stamps and timer.

— Four independent 16-bit timers that can be interconnected as two 32-bit timers
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»  Security engine optimized to handle al the algorithms associated with IPSec, SSL/TLS, SRTP,
|[EEE Std 802.11i™, iSCSI, and IKE processing. The security engine contains one crypto-channel,
acontroller, and a set of crypto execution units (EUs). The execution units are:

— Data encryption standard execution unit (DEU)
— DES and 3DES agorithms
— Two key (K1, K2) or three key (K1, K2, K3) for 3DES
— ECB and CBC modes for both DES and 3DES
— Advanced encryption standard unit (AESU)
— Implements the Rijndael symmetric-key cipher
— Key lengths of 128-, 192-, and 256-bits
— ECB, CBC, CCM, and counter (CTR) modes
— Message digest execution unit (MDEU)
— SHA with 160- or 256-bit message digest
— MD5 with 128-bit message digest
— HMAC with either algorithm
— One crypto-channel supporting multi-command descriptor chains
— Dynamic assignment of crypto-execution units through an integrated controller
Buffer size of 256 bytes for each execution unit, with flow control for large data sizes
— Support for multiple outstanding bus transactions
— Scatter/gather capability
— Fetch FIFOs in the crypto-channel
» DDR SDRAM memory controller
— Programmable timing supporting both DDR1 and DDR2 SDRAM
— 32-bit data interface, up to 266-MHz data rate
— 512-Mbyte addressable space
— Support for 2 x16 devices
— Thefollowing SDRAM configurations are supported:

— 64-Mbit to 1-Gbit devices with x8/x16/x32 data ports (no direct x4 support). Some 2-Gbit
devices are supported depending on the internal device configuration.

— Single physical bank of memory (one chip select) with eight logical banks

— Support for up to 8 smultaneous open pages

— Sleep-mode support for SDRAM self refresh

— Supports auto refresh

— On-the-fly power management using CKE

— Registered SIMM support

— 2.5-V SSTL2 compatible I/0O for DDR1, 1.8-V SSTL_18 compatible I/O for DDR2
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* PCl interface
— Designed to comply with PCI Local Bus Specification, Revision 2.3
— 32-bit PCI interface operating at up to 66 MHz
— PCI 3.3-V compatible
— Support for host and agent modes
— Memory prefetching of PCI read accesses and support for delayed read transactions
— Inbound and outbound write posting
— Internal configuration registers accessible from PCI
— Selectable hardware-enforced coherency
* Local bus controller (LBC)
— Multiplexed and non-multiplexed 26-bit address and 16-bit data operating at up to 66 MHz
— Four chip selects supporting four external slaves
— Supports up to 64 Mbytes of memory
— Upto eight-beat burst transfers
— 16- and 8-bit ports
— Two protocol engines available on a per chip select basis:
— Genera-purpose chip select machine (GPCM)
— Three user programmable machines (UPMs)
* Integrated programmable interrupt controller (IPIC)
— Functional and programming compatibility with the MPC8349 interrupt controller
— Support for external and internal discrete interrupt sources
— Support for one external (optional) and seven internal machine check interrupt sources
— Programmable highest priority request
— Four groups of interrupts with programmable priority
— External and internal interrupts directed to communication processor
— Redirectsinterrupts to external PCI_INTA signal when in core disable mode
— Unique vector number for each interrupt source
« 1°Cinterface
— Two-wireinterface
— Multiple-master support
— Master or slave 1°C mode support
— On-chip digital filtering rejects spikes on the bus
* DMA (Direct memory access) controller
— Four independent fully programmable DMA channels
— Misaligned transfer capability for source/destination address
— Data chaining and direct mode
— Interrupt on completed segment and chain
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« DUART
— Two 4-wireinterfaces (RxD, TxD, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
e Pardlel I/O
— General-purpose 1/0 (GPIO)
— 128 parallel 1/0 pins multiplexed on various chip interfaces
— Open drain capability
— Interrupt capability
* Systemtimers
— Periodic interrupt timer
— Real-time clock
— Software watchdog timer
— Two general-purpose timers
» |EEE 1149.1-compatible JTAG boundary scan
* Integrated PCl bus and SDRAM clock generation

1.2 MPC8323E Architecture Overview

The following sections describe the major functional units of this device.

121 Power Architecture Core

The device contains the e300c2 Power Architecture processor core, which is an enhanced version of the
MPC603e core (used in previous generations of PowerQUICC Il processors). Enhancements include
integrated parity checking, dual integer units, and other performance-enhancing features. The €300 coreis
upward software-compatible with existing MPC603e core-based products.

For detailed information regarding the processor core refer to the following:

* The e300 Power Architecture™ Core Family Reference Manual (chapters describing the
programming model, cache model, memory management model, exception model, and instruction
timing) (Document No. E300CORERM)

» The Programming Environments Manual for 32-Bit Implementations of the Power PC™
Architecture (Document No. MPCFPE32B)

The €300 core is alow-power implementation of the family of microprocessors that implements Power
Architecture technology. The coreimplementsthe 32-bit portion of the architecture, which provides 32-bit
effective addresses and integer datatypesof 8, 16, and 32 bits. Note that the e300c2 core does not support
floating-point operations.

The coreisasuperscalar processor that can issue three instructions (two plus a branch) and completes and
retires as many as two instructions per clock cycle. Instructions can execute out of order for increased
performance; however, the core makes completion appear sequential.
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The €300c2 core integrates five execution units—two integer units (IU1 and 1U2) with full multiply and
divides, a branch processing unit (BPU) with static branch prediction, aload/store unit (L SU) for data
transfers, and a system register unit (SRU). The ability to execute five instructionsin parallel and the use
of smple instructions with rapid execution times yield high efficiency and throughput. Most integer
instructions execute in one clock cycle; two integer instructions may be executed at the sametime with the
dual integer units.

The e300c2 core providesindependent on-chip, 16-Kbyte, eight-way set-associative, physically-addressed
instruction and data caches with parity and integrated way lock capabilities. The processor also features
independent on-chip instruction and data memory management units (MMUSs). The MM Us contain
64-entry, two-way set-associative, data and instruction trandation lookaside buffers (DTLB and ITLB)
that provide support for demand-paged virtual memory address translation. The caches use a pseudo | east
recently used (PLRU) replacement algorithm; the TLBs use aleast recently used (L RU) replacement
algorithm. The processor also supports block address trandation 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 architecture, if an effective address hits in both the TLB and BAT array, the BAT
transl ation takes priority.

As an added feature to the e300 core, the device can lock the contents of three of the four waysin the
instruction and data cache (or an entire cache). For example, this allows 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 €300 core has high-performance 64-bit data bus and 32-bit address bus interfaces to the rest of the
device. The e300 core supports single-beat and burst data transfers for memory accesses, and
memory-mapped 1/0O operations.

Figure 1-2 provides ablock diagram of the e300 core that shows how the execution units (1U1, U2, 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.
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Overview

QUICC Engine 1.0 Block

The QUICC Engine block is aversatile communications complex that integrates several communications
peripheral controllers. It provides an on-chip system design that can be used as a building block for chip
integration in avariety of applications, particularly in communications and networking systems.

The QUICC Engine block is the next generation of the Power QUICC Il CPM and maintains a high level
of compatibility with it. It contains the following communication peripherals:

Five unified communication controllers (UCCs) with the following features:
— Ethernet, ATM, HDLC/HDLC bus and transparent protocols (also known as fast protocols).

— Serial ATM and QMC that are user compatible with the SCC of the CPM (also known as slow
protocols)

— Ethernet for the First Mile (IEEE 802.3ah 2BASE-TL and 10PASS-TS)

— UART, BISYNC and Async HDL C that are user compatible with the SCC of the CPM, require
asoftware patch.

— The HDLC and transparent protocols are user compatible with the FCC of the CPM.

One UTOPIA L2 controller (UPC)?! for 31 ports (M PC8323-specific)

Two serial peripheral controllers (SPI1 and SPI 22)

Timeslot assigner and seria interface (Sl) for 4 TDMsand full duplex routing RAM of 512 entries.
One universal serial bus controller (USB 1.1/2.0)

The UCCs are similar to the PowerQUICC I peripherals: SCC (BISYNC, UART, and HDLC bus), and
FCC (fast Ethernet, HDL C, transparent, and ATM). In addition, 31 UTOPIA PHY sare supported in ATM
mode. Note that the MPC8321E does not run ATM on Utopia.

1. POS protocol will not be supported in the QUICC Engine 1.0 block.
2. SPI2 can be used only for Ethernet management

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2
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Figure 1-3 shows the internal architecture and the interfaces provided by the QUICC Engine block. The
QUICC Engine 1.0 block contains five UCCs controlled by a single RISC engine. A common multiuser
RAM isused to store parametersfor RISC engine. TheRISC hasaROM associated with it, which contains
the code image. Theinstruction RAM is used to run RISC code from the RAM.

Data Path Interfaces to
External Memories

v | t 1 .

UICC Engine .
I(r?terrupt cc?rllt SDMAs QUICC Engine

Control
f Y !
. - Multiuser
32-Bit RISC > RAM
ROM
Instruction
> RAM

Peripheral Bus ‘

A A A A A
v A\ A\ Y v Y Y

UCC1| |ucc2| |uce3| |ucc4 | |uces | | SPIL SPI2 usB

R A R R

Communication Interfaces

4 TDM UL2 8-bit 3 RMII/MII

Figure 1-3. QUICC Engine 1.0 Block Architectural Block Diagram

1.2.2.1 QUICC Engine Interfaces

The following sections describe the different QUICC Engine interfaces.

12211 System CPU Interface

The QUICC Engine block communicates with the CPU controller core in the following ways:
* Many parameters are exchanged through the multiuser RAM.

* The QUICC Engine block can execute special commands issued by the CPU. These commands
should only be issued in special situations such as exceptions and error recovery.

* The QUICC Engine block generates interrupts through the Sl (system interface) interrupt
controller.

» The CPU can read/clear the QUICC Engine block status/event registers at any time.

12212 QUICC Engine Communication Interfaces

The following are the total number of interfaces in the QUICC Engine block:
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8-bit level 2 UTOPIA (MPC8323E-specific)
3 MIl or RMII
4 TDMs, each containing data, clocks, sync, and strobes

Some of the interfaces are multiplexed and cannot be used simultaneoudly.

1.2.2.2 Differences Between the QUICC Engine Block and the MPC82xx/85xx

CPM

The following MPC82xx/M PC85xx features have been modified for the QUICC Engine block:

SCC DPLL isnot provided

SCC 10 Base T (7-wire Ethernet) is no longer provided

HDLC bus protocol programming model is FCC- instead of SCC-compatible
IDMA 12C functions are provided as part of the SIU.

Support for policer features as standard on the QUICC Engine block

Enhanced Ethernet controller which provides support for frame filtering based on the VLAN tag
or any Ethernet type field and parsing of frame headers to perform table lookups

ATM available bit rate (ABR) scheduling mode is not supported. Other scheduling modes are
supported.

UTOPIA external rateis supported, but the QUICC Engine block does not transmit idle cellswhen
no datais available. (MPC8323-specific)

GCI circuits through the serial interface are not supported.
The instruction RAM isindirectly accessed.

1.2.2.3 Enhanced Features of the QUICC Engine Block Compared with the CPM
The following list highlights some significant improvements in the QUICC Engine block:

ATM enhancements:
— Support for policer features as standard on the QUICC Engine block
— Address |ook-up enhancements:
— Interna mini-CAM
— Lookup based on user’s defined cell extra header
— Transmit scheduler enhancements:
— Small memory foot-print scheduler for low bit-rate connections (scalable APC)
— Hierarchal frame based scheduling
— APC flux compensation
— Simultaneous processing of multiple cells (multi-threading)
Enhanced Ethernet features that provide for:

— Frame filtering based on the M A C destination and source address, VLAN tag field and parsing
of frame headers to perform table lookups.

— IP support for IPv4 and IPv6 packets including TOS and header checksum processing.

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2
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— UEC controller for 10/100 Mbps with support of VLAN
» USB protocol: automatic transmission of SOF tokens.
» SPI controller implement Ethernet MI1 serial management interface for up to 32 PHY's.
» Serid interface
— Nibble-parallel datainterface onall TDMs.
* TClayer for serial ATM supported as a microcode package.
» User can modify the periphera’s (UCC, SPI) parameter RAM base addressin the multi-user RAM
* User programmable FIFO size for UCC fast protocols.

* The QUICC Engine operating frequency is independent of the SIU bus frequency, providing
greater performance/power flexibility.

» Two independent time-stamp registers triggered by an external or internal clock

1.2.24 Software Migration from the MPC82xx/MPC85xx Family Devices

The QUICC Engine block was designed to minimize the changes required in run time code devel oped for
the PowerQUICC I in order to ease the code porting from previous PowerQUICC Il and CPM enabled
devices (MPC82xx family, MPC85xx CPM enabled derivatives) to this device. Special attention was
given to maintain compatibility with interrupts, events, status, interrupt event queues and data descriptors.
However, significant changes have been made in the Ethernet and ATM controllersyielding the significant
increase in performance when using those protocols.

Although some registers are new, many registers in the QUICC Engine block retain the previous mode,
status, and event bits. The buffer descriptor method of transferring data from the QUICC Engine block to
the CPU is maintained. The initialization code differs from that of the MPC82xx.

The UCC isa unification between the SCC and the FCC in the MPC85xx/M PC82xx families of devices.
In UART and BISY NC modes, the UCC programming model is compatible with the SCC; in HDLC,
transparent, Ethernet, and ATM modes, the UCC programming model is compatible with the FCC.

The ATM controller initialization structures reflect the increase in bit rate that is provided in this device,
and differ from those in the MPC82xx.

For the multi-channel HDL C/transparent controller, the QUICC Engine block providesthe following two
options:
*  Full compatibility with the QUICC multi-channel controller (QMC) running on top of the UCC
providing 64 channels compatible with the MPC82xx QMC

For all other protocols (UART, HDLC, transparent, BiSync, Async HDLC, HDL C Bus, channelized
HDL Cl/transparent), the QUICC Engine initialization is ailmost identical to the MPC82xx/MPC85xXx.

The SPI and USB peripherals are software compatible with those of the CPM. Also, the QUICC Engine
timers are compatible with the CPM’s. Finally, serial ATM is offered as a standard microcode protocol for
the UCC instead of the FCC2 UTOPIA and hardware enabled TC layer of the CPM.

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2
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1.2.2.5

Serial Protocol Table

Table 1-1 summarizes the available protocols for each serial port.
Table 1-1. QUICC Engine 1.0 Protocols

1.2.2.6

Controller
Protocol

ucc SPI usB UPC Sl
ATM, IMA (UTOPIA) J — — V —
Serial ATM, IMA Xl — — — ol
Ethernet N — — _ _
HDLC N — — — _
HDLC_BUS N — _ _ _
Async HDLC 1 — — — _
BiSync V! — — — —
Transparent \ — — — —
UART V! — — — —
Multi channel HDLC/Transparent TDM J — — — \/
ISDN (IDL) J — — — V
SPI — N _ _ _
Ethernet management (SMI) \ (Opt) V — — —
USB — — ol — —

1 Requires a S/W patch from Freescale

QUICC Engine UCC Capabilities

Overview

Not all the UCCsin the QUICC Engine block can be configured for all of the protocols. Table 1-2 liststhe
available protocols per UCC.

Table 1-2. UCC Protocol Enablement in the QUICC Engine Block

Controller
Protocol
UCcC1 uccz2 UCC3 UCC4 UCC5
ATM N _ N — N
Ethernet — \ \ \ —
QMC/ Serial ATM v v v v J
NMSI (HDLC/ Transparent/ BiSync/ S S S \/ \/

UART/ Async HDLC/ ISDN)

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2
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1.2.2.7 QUICC Engine Configurations

The QUICC Engine block offers configuration flexibility for specific applications. The
previously-mentioned functionsare all available, but not all of them can be used at the sametime. Thetwo
physical factors that limit the functionality in any given system are performance and pinout. A pin
mutiplexing tool is provided to simplify the programming of the various options.

Please contact a Freescale FAE for more information on serial performance.

1.2.3 Security Engine

A hardware encryption block is also integrated in the device. It supports many encryption agorithms
allowing for high performance data encryption and authentication as required in today’s SoHo/RoBo
routers. The encryption block is compatible with the corresponding block in the MPC8280.

The security engine supports DES, 3DES, MD-5, SHA-1, AES, and RC-4 encryption algorithmsin
hardware.

A block diagram of the security engine's internal architecture is shown in Figure 1-4. The businterface
module is designed to transfer 64-bit words between the internal bus and any register inside the security
engine.

An operation begins with awrite of apointer to a crypto-channel fetch register that pointsto a data packet
descriptor. The channel requests the descriptor and decodes the operation to be performed. The channel
then requests the controller to assign crypto execution units and fetch the keys, IVs, and data needed to
perform the given operation. The controller satisfies the requests by assigning execution unitsto the
channel and by making requests to the master interface. Asdatais processed, it iswritten to the individual
execution unit’s output buffer and then back to system memory through the bus interface module.

A

A
FIFO FIFO

| Master/Slave | Crypto- |
Interface >|Channel[< ] Control

DEU |AESU MDEU

FIFO

Figure 1-4. Integrated Security Engine Functional Blocks
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1.24 DDR Memory Controller

This fully programmable DDR SDRAM controller supports most JEDEC standard x8 or x16 DDRL1 or
DDR2 memories available today, including buffered and unbuffered DRAM modules. However, mixing
nonregistered and registered DRAM modules in the same system is not supported. Dynamic power
management and auto-precharge modes ssmplify memory system design.
The DDR memory controller includes the following features:

» Support for DDR1 and DDR2 SDRAM

» 32-bit SDRAM data bus

* Programmable settings for meeting all SDRAM timing parameters

* Many different SDRAM configurations supported

— Support for one physical bank (chip select)

— Support for 64-Mbit to 1-Ghit devices with x8/x16/x32 data ports. Some 2-Gbit devices are
supported depending on the internal device configuration.

— Support for unbuffered and registered DRAM modules
» Support for data mask signals and read-modify-write operations for sub-double word writes
» Four-entry input request queue
*  Open page management (dedicated entry for each sub-bank)

* Memory controller clock frequency of two times the SDRAM clock with support for sleep power
management mode

1.25 PCI Controller

The 32-bit PCI controller is compatible with the PCI Local Bus Specification, Rev. 2.3. The PCl interface
can function as a host bridge interface. The PCI interface can optionally function as an agent device. The
PCI controller supports 32-bit addressing and 32-bit data buses.

As ahost, the device supports read and write operations to the PClI memory space, the PCI /O space, and
the PCI configuration space. Also, the device can generate PCl special-cycle and interrupt acknowledge
commands. As an agent, the device supports read and write operations to system memory, aswell as PCI
configuration space and the on-chip memory mapped configuration space.
The device PCI controller includes the following distinctive features:

» Address stepping on configuration transactions

» Fast back-to-back transactions

» Datastreaming

* Whenin host mode, the PCI controller supports external signal isolation, thus enabling power shut
off to external devices

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2
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1.25.1 PCI Bus Arbitration Unit

The PCI controller contains a PCl bus arbitration unit, which eliminates the need for an external unit, thus
lowering system complexity and cost. It has the following features:

»  Supportsthree REQ/GNT signal pairs, thus supporting three external masters. The device PCI
controller is the fourth member of the arbitration pool.

* Thebus arbitration unit allows fairness as well as a priority mechanism.

* A two-level round-robin schemeisused in which each device can be programmed within a pool of
ahigh- or low-priority arbitration. One member of the low-priority pool is promoted to the
high-priority pool. As soon asit is granted the bus, it returns to the low-priority pool.

e The unit can be disabled to allow aremote arbitration unit to be used.
* Theunit can be isolated to allow power shut off of external devices.

1.2.6 Local Bus Controller (LBC)

The main component of thelocal bus controller (LBC) isitsmemory controller, which provides aseamless
interface to many types of memory devices and peripherals. The memory controller is responsible for
controlling four memory banks shared by a general-purpose chip-select machine (GPCM), and up to three
user-programmable machines (UPMs). As such, it supports aminimal glue logic interface to SRAM,
EPROM, burstable RAM, and other peripherals. The LBC external address latch enable (LALE) signal
allows multiplexing of addresses with data signals to reduce the device pin count.

Thelocal bus controller also includesanumber of datachecking and protection features such asdata parity
generation and checking, write protection, and a bus monitor to ensure that each bus cycle is terminated
within a user-specified period.
The main features of the local bus controller (LBC) are as follows:
* Memory controller with four memory banks (chip selects)
— 32-bit address decoding with mask
— Variable memory block sizes (32 Kbytes to 64 Mbytesin FCM mode)
— Selection of control signal generation on a per-bank basis
— Data buffer controls activated on a per-bank basis
— Atomic operation
»  General-purpose chip-select machine (GPCM)
— Compatible with SRAM, EPROM, and peripherals
— Global (boot) chip-select available at system reset
— Boot chip-select support for 8- and 16-bit devices
— Minimum three-clock access to external devices
— Two byte-write-enable signals (LWE[0:1])
* Three user-programmable machines (UPMs)

— Programmabl e-array-based machine controls external signal timing with agranularity of up to
one quarter of an external bus clock period
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— User-specified control-signal patterns run when an internal master requests a single-beat or
burst read or write access

— User-specified control-signal patterns can be initiated by software
— Support for 8 and 16-bit devices
— Page mode support for successive transfers within a burst

1.2.7 Integrated Programmable Interrupt Controller (IPIC)
The IPIC implements the necessary functions to provide a flexible solution for general-purpose interrupt
control. The IPIC includes the following features:
* Functional and programming models are compatible with the MPC8260 interrupt controller
» Support for external and internal discrete interrupt sources
» Support for one external (optional) and seven internal machine checkstop interrupt sources
* Programmable highest priority request
» Two programmable priority mixed groups of four on-chip and four external interrupt signalswith
two priority schemesfor each group: grouped and spread
» Two programmable priority internal groups of eight on-chip interrupt signals with two priority
schemes for each group: grouped and spread
«  Priority interrupts can be programmed to support a critical (cint) or system management (smi)
interrupt type
» Externa and internal interrupts directed to a communication processor
» Unique vector number for each interrupt source
 Ability to redirect interrupts to external PCI_INTA pin when in core disable mode

1.2.8  I°C Interface

Theinter-IC (I1IC or I2C) busis atwo-wire—seria data (SDA) and serial clock (SCL)— bidirectional
serial busthat providesasimple, efficient method of data exchange between the system and other devices,
such as microcontrollers, EEPROMS, real-time clock devices, A/D converters, and LCDs. The two-wire
bus minimizesthe interconnections between devices. The synchronous, multi-master bus of the 1°C allows
the connection of additional devices to the bus for expansion and system devel opment.

The 12C controller is atrue multi-master bus which includes collision detection and arbitration that
prevents data corruption if two or more masters attempt to control the bus simultaneoudly. This feature
allows for complex applications with multiprocessor control. The I%C controller consists of a
transmitter/receiver unit, clocking unit, and control unit. The 12C unit supports general broadcast mode and
on-chip filtering rejects spikes on the bus.
The 12C interface includes the followi ng features:

* Two-wireinterface

* Multi-master operational

» Arbitration lost interrupt with automatic mode switching from master to slave
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» Calling address identification interrupt

* Busbusy detection

» Software-programmable clock frequency
» Software-selectable acknowledge bit

» On-chip filtering for spikes on the bus

* Address broadcasting supported

* Systeminitialization datais optionally loaded from 1°C EPROM by boot sequencer embedded
hardware

1.2.9 DMA Controller

The DMA engine is capable of transferring blocks of datafrom any legal address range to any other legal
address range. Therefore, it can perform aDMA transfer between any of its1/O or memory ports, or even
between two devices or |ocations on the same port.
The DMA controller offers the following features:

»  Four high-speed/high-bandwidth channels accessible by local and remote masters

» Basic DMA operation modes (direct and extended chaining)

» Support for misaligned transfers

»  Programmable bandwidth control between channels

* Interrupt on error and completed segment or chain

1.2.10 Dual Universal Asynchronous Receiver/Transmitter (DUART)

The deviceincludesa DUART intended for use in maintenance, bring up, and debug systems. The device
provides a standard four-wire handshake (TXD, RXD, RTS, CTS) for each port. The DUART isaslave
interface. Aninterrupt is provided to the interrupt controller or optionally steered externally to alow
device handshakes. Interrupts are generated for transmit, receive, and line status.

The DUART supports full-duplex operation. It is compatible with the PC16450 and PC16550
programming models. The transmitter and receiver both support 16-byte FIFOs.

Software programmable baud rate generators divide the system clock to generate a 16x clock. Serial
interface data formats (data length, parity, 1/1.5/2 STOP bit, baud rate) are also software selectable.
The DUART includes the following features:

* Full-duplex operation

* Programming model compatible with the original PC16450 UART and the PC16550D (an
improved version of the PC16450 that also operates in FIFO mode)

» PC16450 register reset values
* FIFO mode for both transmitter and receiver, providing 16-byte FIFOs

» Serial data encapsulation and decapsulation with standard asynchronous communication bits
(START, STOP, and parity)
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» Maskable transmit, receive, and line status interrupts

» Software-programmable baud rate generators that divide the system clock by 1 to (216 —-1)and
generate a 16x clock for the transmitter and receiver engines

+ Clear to send (CTS) and ready to send (RTS) MODEM control functions

» Software-selectable serial-interface dataformat (data length, parity, 1/1.5/2 STOP bit, baud rate)
* Linestatusregisters

* Line-break detection and generation

* Internal diagnostic support, local loopback, and break functions

» Prioritized interrupt reporting

* Overrun, parity, and framing error detection

1.2.11 System Timers

The system includes the following timers:
* Periodic interrupt timer
* Real timeclock
» Software watchdog timer

» Two general-purpose timer blocks, each supporting four 16-bit programmable timers, two
cascaded 32-bit timers, or one cascaded 64-bit counter

1.3  Application Examples

As technology standards for telecommunication and networking equipment including wireless
infrastructure, DSLAMS, routers/switches, line cards, multi-channel modems, network storage, and IADs
continue to change and new access technologies are introduced, a programmable communication
processing platform that can evolve to accommodate such changes provides equipment vendors with a
distinct competitive advantage. These system requirements allow the MPC8323E PowerQUICC Il Pro™
processor to be used in a number of applications as described in the following sections.
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1.3.1 SoHo Router

Figure 1-5illustrates how atypical small office/lhome office (SoHo) router application can berealized with
the M PC8323E.

MPC8323E
e300c2 DDR DDR
PowerPC Memory [ SDRAM
CPU Controller
< 32-bit > PCI
USB Hub PCI Bus Controller
to PCI
QuUICC Local Bus |
T\ Security Controller ,I,
Printers .
: QUICC Engine 1.0 Block FLASH
W:_ril,sss PCI Single RISC Engine StarCore DSP
R L DSP .. CODEC/ or
. Ml Ml Voice SLIC
Tower —l
. 4-Port MII IP Phone
Ethernet
PCs Switch/PHY I
HDLC UTOPIA Ethernet
LAN Uplink
TDM i ISDN VADSL
4-32 POTS
E1/T1 Framer | ISDN XCVR Framer Channels /
IP Phone
Note: The MPC8323 and MPC8321 do not
WAN include a security engine.

Figure 1-5. SoHo Router Using the MPC8323E

In this application the MPC8323E provides all of the processing, protocol, and interworking functions
required to implement the SoHo router. Specifically, the QUICC Engine block is used to carry voice, data
and video using IP over the LAN and WAN interfaces. On the LAN side, one UCC is used to connect to a
4-port fast Ethernet switch. One Ethernet interface is used for uplink, and one of the TDM interfacesis
used to support HDL C, which provides aleased line EL/T1 connection or an ISDN connection. One UCC
isused as an ATM interface supporting AALS5 cell sharing for dial-up ADSL connection, while the last
UCC can be configured as serial (UART) or Ethernet (MI1) for debug and control.

Alternatively, the remaining UCC of the MPC8323E could be used to support an Ethernet connection to a
low cost digital signal processor (DSP) such as the Freescale StarCore family of DSPs based on the
StarCore technology supporting 4 to 32 voice ports, which can be for plain old telephone system (POTS)
telephonesor for | P-based tel ephones using a combination of premium voice algorithms such as G.729a/b,
G723.1 or G711. For very high-density voice ports, the MSC8122 DSP can be used through an Ethernet
interface.
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Other interfaces connected to the PCI bus can include a four-port universal serial bus (USB) hub for
connecting equipment such as printers, copiers, scanners, and system back up disks. In addition, awireless

LAN interface can be connected to the PCI bus supporting 802.11-a/b/g/n connectivity within the office
environment.

Finally, the security engine provides acceleration for encryption, authentication, and standards based
tunnelling as required by IP-Sec.

1.3.2 DSLAM Line Card
The diagram in Figure 1-6 illustrates how an intelligent DSLAM line-card can be readily implemented.

|

.

Line Cards 1...n

(where n is typically
16 in a rack) MPC8323E '«——>| External PCI
Master / Slave

Authentication

and Encryption | ___ _ > Security %338

e.g. L2TP, VPNs Engine Complex

EPROM, DSP |==—>» <«—>» | DDR
8-bit QUICC Engine 1.0 Block ~€—> Ethernet
UTOPIA
PHY [«
L2 MPHY; <€—> Ethernet
24 PHYs -
xDSL : -
PHY [
A
Aggregation

24 Subscribers WAS'II\IC;I(?SP
Note: The MPC8323 and MPC8321 do not Uplink
include a security engine. The MPC8321E ngtrrtol Terminals
and MPC8321 do not run ATM on Utopia. L 7

Serial/Ethernet L=
Console L=

Figure 1-6. MPC8323E Line Card Implementation

In this example, the versatility of the UCCs enables the convergence of both packet and circuit switched
networks because both ATM and Ethernet functions can be supported. As shown on the left-hand side of
Figure 1-6, subscribers are connected to the DSLAM line-card through the DSL PHY s and the integrated
UTOPIA interface on the MPC8323E. Note that the MPC8321 and M PC8321E do not run ATM on Utopia.

In this application, ATM-Ethernet interworking would transfer datafrom the ATM-based DSL subscriber
inputs, terminating the ATM protocol within the QUICC Engine block while the €300c2 core performsthe
interworking tasks. The QUICC Engine block will then egress packets through the Ethernet protocol.
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Chapter 2
Memory Map

This chapter describesthe MPC8323E memory map. Theinternal memory mapped registers are described,
including acompletelisting of all memory mapped registers with cross referencesto the sections detailing
descriptions of each.

2.1 Internal Memory Mapped Registers

All of the memory mapped registersin the device are contained within a2-Mbyte address region. To allow
for flexibility, the base address of the memory mapped registersis relocatable in the local address space.

Thelocal address map location of thisregister block iscontrolled by theinternal memory mapped registers
base address register IMMRBAR), see Section 5.2.4.1, “Internal Memory Map Registers Base Address

Register IMMRBAR),” for more information. The default value for IMMRBAR is OxFF40_0000.

2.2  Accessing IMMR Memory From the Local Processor

When the local e300 processor is used to configure IMMR space, the IMMR memory space should
typically be marked as cache-inhibited and guarded.

In addition, many configuration registers affect accessesto other memory regions; therefore writesto these
registers must be guaranteed to have taken effect before accesses are made to the associated memory
regions.

To guarantee that the results of any sequence of writesto configuration registers are in effect, the final
configuration register write should be chased by aread of the same register, and that should be followed
by a sync instruction. Then accesses can safely be made to memory regions affected by the configuration
register write.

2.3 Complete IMMR Map

Reading from address |ocations which appear as reserved in the memory map table is not guaranteed to
return predictable data. Writing to address |ocations which appear as reserved in the memory map tableis
not allowed and could lead to unpredictable behavior of the device. Reserved bitsin non-reserved registers
will be read as zero unless the reset value of those bitsis different due to internal logic considerations.

When writing to registers with reserved bits, those reserved bits should be cleared. By doing so, existing
software would be able to run on a future modified device in which some reserved bits were alocated for
enhanced modes. This would allow for maintaining the legacy functionality when set to zero.

In certain specific cases, reserved bits should not be cleared but should keep their reset value. Thus, the
software should perform a* read-modify-write’ and make sure that it does not change the reset value of
those bits. The description of the specific bits will indicate when thisis needed.
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Unless stated otherwisein aparticular block, all accesses to and from the memory mapped registers must

be made with 32-bit accesses. There is no support for accesses of sizes other than 32 bits.

Table 2-1 lists the memory-mapped register regions (windows).

Table 2-1. IMMR Memory Map

Address Use Actual Size | Window Re(f:écrf:ce
0x00_0000-0x00_01FF System configuration 512 bytes | 512 bytes | Table 2-2
0x00_0200-0x00_02FF Watchdog timer 16 bytes 256 bytes | Table 2-2
0x00_0300-0x00_03FF Real time clock 32 bytes 256 bytes | Table 2-2
0x00_0400-0x00_04FF Periodic interval timer 32 bytes 256 bytes | Table 2-2
0x00_0500-0x00_05FF Global timers module 1 64 bytes 256 bytes | Table 2-2
0x00_0600-0x00_06FF Global timers module 2 64 bytes 256 bytes | Table 2-2
0x00_0700-0x00_07FF Integrated programable interrupt controller (IPIC) | 128 bytes | 256 bytes | Table 2-2
0x00_0800-0x00_08FF System arbiter 30 bytes 256 bytes | Table 2-2
0x00_0900-0x00_09FF Reset module — 256 bytes | Table 2-2
0x00_0A00-0x00_OAFF Clock module 44 bytes 256 bytes | Table 2-2
0x00_0B00-0x00_OBFF Power management control module — 256 bytes | Table 2-2
0x00_0C00-0x00_OCFF QUICC Engine™ ports interrupts 24 bytes 256 bytes | Table 2-2,
0x00_0D00-0x00_ODFF Reserved — 256 bytes —
0x00_OEO00-0x00_OEFF Reserved, should be cleared — 256 bytes —

0x0_0F00-0x0_OFFF Reserved, should be cleared — 256 bytes —
0x00_1000-0x00_10FF Clock control DDR 20 bytes 256 bytes | Table 2-2
0x00_1100-0x00_11FF Clock Control, LBC 20 bytes 256 bytes | Table 2-2
0x00_1200-0x00_12FF Reserved, should be cleared — 256 bytes —
0x00_1300-0x00_13FF Reserved — 256 bytes —
0x00_1400-0x00_17FF QUICC Engine parallel I/0O ports 168 bytes 1 Kbyte Table 2-2
0x00_1800-0x00_1BFF Reserved — 1 Kbyte —
0x00_1C00-0x00_1FFF Reserved — 1 Kbyte —
0x00_2000-0x00_2FFF DDR MEMC 3.8 Kbytes 4 Kbytes Table 2-2
0x00_3000—-0x00_30FF 12C controller 24 bytes 256 bytes | Table 2-2
0x00_3100-0x0_03FFF Reserved, should be cleared — 3.5 Kbytes —
0x00_4000-0x00_44FF Reserved, should be cleared — — —
0x00_4500-0x00_46FF DUART 18 bytes x 2| 4 Kbytes Table 2-2
0x00_4700-0x00_4FFF Reserved, should be cleared — — —
0x00_5000-0x00_5FFF LBC 224 bytes 4 Kbytes Table 2-2
0x00_6000-0x00_7FFF Reserved — — —
0x00_8000-0x00_82FF DMA 768 bytes | 768 bytes | Table 2-2
0x00_8300-0x00_837F PCI configuration 16 bytes 128 bytes | Table 2-2

0x0_8380-0x0_83FF Reserved 16 bytes 128 bytes —
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Table 2-1. IMMR Memory Map (continued)

Memory Map

Address Use Actual Size | Window Re(f:écrf:ce
0x00_8400-0x00_84FF 10S 256 bytes | 256 bytes | Table 2-2
0x00_8500-0x00_85FF PCI controller 128 bytes | 256 bytes | Table 2-2
0x00_8600-0x02_5FFF Reserved — — —
0x02_6000-0x02_FFFF Reserved, should be cleared — — —
0x03_0000-0x03_FFFF Security engine 52 Kbytes | 64 Kbytes | Table 2-2
0x04_0000-0x0F_FFFF Reserved, should be cleared — — —
0x10_0000-0x1F_FFFF QUICC Engine 1.0 block 256 Kbytes 1 Mbyte Table 2-3,

Table 2-4
Table 2-2 lists the memory-mapped registers.
Table 2-2. Memory Map
Offset Register Access Reset Section/Page
System Configuration Registers

0x0_0000 |Internal memory map base address register (IMMRBAR) R/W O0xFF40_0000 5.2.4.1/5-6
0x0_0004 |Reserved — — —
0x0_0008 |Alternate configuration base address register (ALTCBAR) R/W 0x0000_0000 5.2.4.2/5-7
0x0_000C- | Reserved — — —
0x0_001C

0x0_0020 |LBC local access window 0 base address register (LBLAWBAROQ) | R/W 0x0000_00001 5.2.4.3/5-8
0x0_0024 |LBC local access window O attribute register (LBLAWARO) R/W | 0x0000_00002 5.2.4.4/5-9
0x0_0028 |LBC local access window 1 base address register (LBLAWBAR1) | R/W 0x0000_0000 5.2.4.3/5-8
0x0_002C |LBC local access window 1 attribute register (LBLAWAR1) R/W 0x0000_0000 5.2.4.4/5-9
0x0_0030 |[LBC local access window 2 base address register (LBLAWBAR2) | R/W 0x0000_0000 5.2.4.3/5-8
0x0_0034 |LBC local access window 2 attribute register (LBLAWAR?2) R/W 0x0000_0000 5.2.4.4/5-9
0x0_0038 |LBC local access window 3 base address register (LBLAWBAR3) | R/W 0x0000_0000 5.2.4.3/5-8
0x0_003C | LBC local access window 3 attribute register (LBLAWAR3) R/W 0x0000_0000 5.2.4.3/5-8
0x0_0040— | Reserved — — —
0x0_005C

0x0_0060 |PCl local access window 0 base address register (PCILAWBARO) | R/W OxOOOO_OOOO3 5.2.4.5/5-10
0x0_0064 |PCl local access window 0 attribute register (PCILAWARO) R/W OxOOOO_OOOO4 5.2.4.6/5-11
0x0_0068 |PCl local access window 1 base address register (PCILAWBAR1) | R/W OxOOOO_OOOO5 5.2.4.5/5-10
0x0_006C | PCl local access window 1 attribute register (PCILAWAR1) R/W 0x0000_0000 5.2.4.6/5-11
0x0_0070- | Reserved — — —
0x0_009C

0x0_00AO | DDR local access window 0 base address register R/W 0x0000_00006 5.2.4.7/5-12

(DDRLAWBARO)
0x0_00A4 | DDR local access window O attribute register (DDRLAWARDO) R/W | 0x0000_0000" 5.2.4.8/5-13
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Memory Map

Table 2-2. Memory Map (continued)

Offset Register Access Reset Section/Page
0x0_00A8 |DDR local access window 1 base address register R/W 0x0000_0000 5.2.4.7/5-12
(DDRLAWBAR1)
0x0_O0AC | DDR local access window 1 attribute register (DDRLAWAR1) R/W 0x0000_0000 5.2.4.8/5-13
0x0_00BO- | Reserved — — —
0x0_00FC
Watchdog Timer (WDT) Registers
0x0-0x3 | Reserved — — —
0x4 System watchdog control register (SWCRR) R/W OxFFFF_0003 5.4.4.1/5-25
OxFFFIc:)r_OOO78
0x8 System watchdog count register (SWCNR) R 0x0000_FFFF 5.4.4.2/5-26
0xC-0xD |Reserved — — —
OxE System watchdog service register (SWSRR) R/W 0x0000 5.4.4.3/5-26
Real Time Clock Module Registers (RTC)
0x00 Real time counter control register (RTCNR) R/W 0x0000_0000 5.5.5.1/5-32
0x04 Real time counter load register (RTLDR) R/W 0x0000_0000 5.5.5.2/5-33
0x08 Real time counter prescale register (RTPSR) R/W 0x0000_0000 5.5.5.3/5-33
0x0C Real time counter register (RTCTR) R 0x0000_0000 5.5.5.4/5-34
0x10 Real time counter event register (RTEVR) wilc 0x0000_0000 5.5.5.5/5-34
0x14 Real time counter alarm register (RTALR) R/W | OXFFFF_FFFF 5.5.5.6/5-35
0x18-0x1F | Reserved — — —
Periodic Interval Timer (PIT) Registers
0x00 Periodic interval timer control register (PTCNR) R/W 0x0000_0000 5.6.5.1/5-39
0x04 Periodic interval timer load register (PTLDR) R/W 0x0000_0000 5.6.5.2/5-40
0x08 Periodic interval timer prescale register (PTPSR) R/W 0x0000_0000 5.6.5.3/5-41
0x0C Periodic interval timer counter register (PTCTR) R 0x0000_0000 5.6.5.4/5-41
0x10 Periodic interval timer event register (PTEVR) wilc 0x0000_0000 5.6.5.5/5-41
0x14-0x1F | Reserved — — —
Global Timers Module
0x00 Timer 1 and 2 global timers configuration register (GTCFR1) R/W 0x00 5.7.5.1/5-49
0x01-0x03 | Reserved — — —
0x04 Timer 3 and 4 global timers configuration register (GTCFR2) R/W 0x00 5.7.5.1/5-49
0x05-0x0F | Reserved — — —
0x10 Timer 1 global timers mode register (GTMDR1) R/W 0x0000 5.7.5.2/5-52
0x12 Timer 2 global timers mode register (GTMDR2)
0x14 Timer 1 global timers reference register (GTRFR1) R/W OXFFFF 5.7.5.3/5-53
0x16 Timer 2 global timers reference register (GTRFR2)
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Table 2-2. Memory Map (continued)

Offset Register Access Reset Section/Page

0x18 Timer 1 global timers capture register (GTCPR1) R/W 0x0000 5.7.5.4/5-53

Ox1A Timer 2 global timers capture register (GTCPR2)

0x1C Timer 1 global timers counter register (GTCNR1) R/W 0x0000 5.7.5.5/5-54

Ox1E Timer 2 global timers counter register (GTCNRZ2)

0x20 Timer 3 global timers mode register (GTMDR3) R/W 0x0000 5.7.5.2/5-52

0x22 Timer 4 global timers mode register (GTMDR4)

0x24 Timer 3 global timers reference register (GTRFR3) R/W OXFFFF 5.7.5.3/5-53

0x26 Timer 4 global timers reference register (GTRFR4)

0x28 Timer 3 global timers capture register (GTCPR3) R 0x0000 5.7.5.4/5-53

0x2A Timer 4 global timers capture register (GTCPR4)

0x2C Timer 3 global timers counter register (GTCNR3) R/W 0x0000 5.7.5.5/5-54

0x2E Timer 4 global timers counter register (GTCNR4)

0x30 Timer 1 global timers event register (GTEVR1) wlc 0x0000 5.7.5.6/5-54

0x32 Timer 2 global timers event register (GTEVR2)

0x34 Timer 3 global timers event register (GTEVR3)

0x36 Timer 4 global timers event register (GTEVR4)

0x38 Timer 1 global timers prescale register (GTPSR1) R/W 0x0003 5.7.5.7/5-55

0x3A Timer 2 global timers prescale register (GTPSR2)

0x3C Timer 3 global timers prescale register (GTPSR3)

O0x3E Timer 4 global timers prescale register (GTPSR4)

General Purpose (Global) Timer Module 2:
All registers defined for GTM1 are also defined for GTM2; the base address of GTM2 registers is 0x0_06nn.

Integrated Programmable Interrupt Controller (IPIC)

0x00 System global interrupt configuration register (SICFR) R/W 0x0000_0000 8.5.1/8-8

0x04 System regular interrupt vector register (SIVCR) R 0x0000_0000 8.5.2/8-9

0x08 System internal interrupt pending register (SIPNR_H) R 0x0000_0000 8.5.3/8-11
0x0C System internal interrupt pending register (SIPNR_L) R 0x0000_0000 8.5.3/8-11
0x10 System internal interrupt group A priority register (SIPRR_A) R/W 0x0530_9770 8.5.4/8-14
0x1C System internal interrupt group D priority register (SIPRR_D) R/W 0x0530_9770 8.5.5/8-14
0x20 System internal interrupt mask register (SIMSR_H) R/W 0x0000_0000 8.5.6/8-15
0x24 System internal interrupt mask register (SIMSR_L) R/W 0x0000_0000 8.5.6/8-15
0x28 System internal interrupt control register (SICNR) R/W 0x0000_0000 8.5.7/8-17
0x2C System external interrupt pending register (SEPNR) R/W Special 8.5.8/8-18
0x30 System mixed interrupt group A priority register (SMPRR_A) R/W 0x0530_9770 8.5.8/8-18
0x34 System mixed interrupt group B priority register (SMPRR_B) R/W 0x0530_9770 8.5.10/8-19
0x38 System external interrupt mask register (SEMSR) R/W 0x0000_0000 8.5.11/8-20
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Table 2-2. Memory Map (continued)

Offset Register Access Reset Section/Page
0x3C System external interrupt control register (SECNR) R/W 0x0000_0000 8.5.12/8-21
0x40 System error status register (SERSR) R/W 0x0000_0000 8.5.13/8-22
0x44 System error mask register (SERMR) R/W — 8.5.14/8-23
0x48 System error control register (SERCR) R/W 0x0000_0000 8.5.15/8-24
0x4C—0x4F | Reserved — — —
0x50 System internal interrupt force register (SIFCR_H) R/W 0x0000_0000 8.5.16/8-25
0x54 System internal interrupt force register (SIFCR_L) R/W 0x0000_0000 8.5.16/8-25
0x58 System external interrupt force register (SEFCR) R/W 0x0000_0000 8.5.17/8-26
0x5C System error force register (SERFR) R/W 0x0000_0000 8.5.18/8-26
0x60 System critical interrupt vector register (SCVCR) R 0x0000_0000 8.5.19/8-27
0x64 System management interrupt vector register (SMVCR) R 0x0000_0000 8.5.20/8-27
0x68—-0xFF | Reserved — — —
System Arbiter Registers
0x00 Arbiter configuration register (ACR) R/W 0x0000_0000/ 6.2.1/6-2
0x0010_0000°
0x04 Arbiter timers register (ATR) R/W O0xOOFF_OOFF 6.2.2/6-4
0x0C Arbiter event register (AER) wlc 0x0000_0000 6.2.3/6-5
0x10 Arbiter interrupt definition register (AIDR) R/W 0x0000_0000 6.2.4/6-6
0x14 Arbiter mask register (AMR) R/W 0x0000_0000 6.2.5/6-7
0x18 Arbiter event attributes register (AEATR) R  |0x0000_000010 6.2.6/6-7
0x1C | Arbiter event address register (AEADR) R | 0x0000_0000%0 6.2.7/6-9
0x20 Arbiter event response register (AERR) R/W 0x0000_0000 6.2.8/6-10
Reset Module
0x0_0900 |Reset configuration word low register (RCWLR) 0x0000_0000 4.5.1.1/4-30
0x0_0904 |Reset configuration word high register (RCWHR) 0x0000_0000 4.5.1.2/4-30
0x0_0908 |Reserved, should be cleared — — —
0x0_090C | Reserved, should be cleared — — —
0x0_0910 |Reset status register (RSR) R/W 0x0000_0000 4.5.1.3/4-31
0x0_0914 |Reset mode register (RMR) R/W 0x0000_0000 4.5.1.4/4-32
0x0_0918 | Reset protection register (RPR) R/W 0x0000_0000 4.5.1.5/4-33
0x0_091C | Reset control register (RCR) R/W 0x0000_0000 4.5.1.6/4-33
0x0_0920 |Reset control enable register (RCER) R/W 0x0000_0000 4.5.1.7/4-34
0x0_0924— | Reserved, should be cleared. — — —
0x0_09FC
Clock Module
0x0_0AO00 | System PLL mode register (SPMR) R ‘ Oxnnnn_nnnn 4.5.2.1/4-35

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

Freescale Semiconductor




Table 2-2. Memory Map (continued)

Memory Map

Offset Register Access Reset Section/Page
0x0_0A04 | Output clock control register (OCCR) R/W 0x0000_0000 4.5.2.2/4-36
0x0_0A08 | System clock control register (SCCR) R/W | OXFDFF_FFFF 4.5.2.3/4-37
0x0_0AOC- | Reserved, should be cleared — — —
0x0_OAFC
Power Management Control Module

0x00B00 | Power management controller configuration register (PMCCR) R/W 0x0000_0000 5.8.2.1/5-60

0x00B04 | Power management controller event register (PMCER) R/W 0x0000_0000 5.8.2.2/5-61

0x00B08 | Power management controller mask register (PMCMR) R/W 0x0000_0000 5.8.2.3/5-62
0x00BOC-0 | Reserved — — —

x00BFC

QUICC Engine Ports Interrupt Registers
0x0_0CO00- | Reserved — — —
0x0_0C0B
0x0_0CO0C | CEPIER—QUICC Engine ports interrupt event register R/W Undefined 8.5.21/8-28
0x0_0C10 | CEPIMR—QUICC Engine ports interrupt mask register R/W 0x0000_0000 8.5.22/8-29
0x0_0C14 | CEPICR—QUICC Engine ports interrupt control register R/W 0x0000_0000 8.5.23/8-30
0x0_0C18- | Reserved — — —
0x0_OCFF
0x0_0DO00- | Reserved — — —
0x0_OFFF
Clock Control DDR

0x0_1000- | Reserved, should be cleared — — —
0x0_100F

0x0_1010 |MCK enable register (MCKENR) R/W 0xC000_0000 4.5.3/4-37
0x0_1014- | Reserved, should be cleared — — —
0x0_10FF
0x0_1100- | Reserved, should be cleared. — — —
0x0_1110
0x0_1114- | Reserved, should be cleared — — —
0x0_13FF

QUICC Engine Parallel 1/0 Ports Registers

0x0_1400 |CPODRA—QUICC Engine port A open drain register R/W 0x0000_0000 3.4.3.1/3-15
0x0_1404 | CPDATA—QUICC Engine port A data register R/W 0x0000_0000 3.4.3.2/3-15
0x0_1408 | CPDIR1A—QUICC Engine port A direction register 1 R/W 0x0000_0000 3.4.3.3/3-16
0x0_140C | CPDIR2A—QUICC Engine port A direction register 2 R/W 0x0000_0000 3.4.3.3/3-16
0x0_1410 |CPPAR1A—QUICC Engine port A pin assignment register 1 R/W 0x0000_0000 3.4.3.4/3-17
0x0_1414 |CPPAR2A—QUICC Engine port A pin assignment register 2 R/W 0x0000_0000 3.4.3.4/3-17
0x0_1418 | CPODRB—QUICC Engine port B open drain register R/W 0x0000_0000 3.4.3.1/3-15
0x0_141C | CPDATB—QUICC Engine port B data register R/W 0x0000_0000 3.4.3.2/3-15

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

Freescale Semiconductor



Memory Map

Table 2-2. Memory Map (continued)

Offset Register Access Reset Section/Page
0x0_1420 |CPDIR1B—QUICC Engine port B direction register 1 R/W 0x0000_0000 3.4.3.3/3-16
0x0_1424 |CPDIR2B—QUICC Engine port B direction register 2 R/W 0x0000_0000 3.4.3.3/3-16
0x0_1428 |CPPAR1B—QUICC Engine port B pin assignment register 1 R/W 0x0000_0000 3.4.3.4/3-17
0x0_142C | CPPAR2B—QUICC Engine port B pin assignment register 2 R/W 0x0000_0000 3.4.3.4/3-17
0x0_1430 |CPODRC—QUICC Engine port C open drain register R/W 0x0000_0000 3.4.3.1/3-15
0x0_1434 | CPDATC—QUICC Engine port C data register R/W 0x0000_0000 3.4.3.2/3-15
0x0_1438 |CPDIR1C—QUICC Engine port C direction register 1 R/W 0x0000_0000 3.4.3.3/3-16
0x0_143C | CPDIR2C—QUICC Engine port C direction register 2 R/W 0x0000_0000 3.4.3.3/3-16
0x0_1440 |CPPAR1C—QUICC Engine port C pin assignment register 1 R/W 0x0000_0000 3.4.3.4/3-17
0x0_1444 | CPPAR2C—QUICC Engine port C pin assignment register 2 R/W 0x0000_0000 3.4.3.4/3-17
0x0_1448 | CPODRD—QUICC Engine port D open drain register R/W 0x0000_0000 3.4.3.1/3-15
0x0_144C | CPDATD—QUICC Engine port D data register R/W 0x0000_0000 3.4.3.2/3-15
0x0_1450 | CPDIR1D—QUICC Engine port D direction register 1 R/W 0x0000_0000 3.4.3.3/3-16
0x0_1454 | CPDIR2D—QUICC Engine port D direction register 2 R/W 0x0000_0000 3.4.3.3/3-16
0x0_1458 |CPPAR1D—QUICC Engine port D pin assignment register 1 R/W 0x0000_0000 3.4.3.4/3-17
0x0_145C | CPPAR2D—QUICC Engine port D pin assignment register 2 R/W 0x0000_0000 3.4.3.4/3-17
0x0_1460- | Reserved — — —
0x0_1FFF

DDR Memory Controller Memory Map
0x0_2000 |CS0_BNDS—Chip select memory bounds R/W 0x0000_0000 9.4.1.1/9-9
0x0_2008- | Reserved — — —
0x0_207F
0x0_2080 |CS0_CONFIG—Chip select configuration R/W 0x0000_0000 9.4.1.2/9-10
0x0_2084— | Reserved — — —
0x0_20FF
0x0_2100 |TIMING_CFG_3—DDR SDRAM timing configuration 3 R/W 0x0000_0000 9.4.1.3/9-11
0x0_2104 |TIMING_CFG_0—DDR SDRAM timing configuration 0 R/W 0x0011_0105 9.4.1.4/9-12
0x0_2108 |TIMING_CFG_1—DDR SDRAM timing configuration 1 R/W 0x0000_0000 9.4.1.5/9-14
0x0_210C | TIMING_CFG_2—DDR SDRAM timing configuration 2 R/W 0x0000_0000 9.4.1.6/9-16
0x0_2110 |DDR_SDRAM_CFG—DDR SDRAM control configuration R/W 0x0200_0000 9.4.1.7/9-18
0x0_2114 |DDR_SDRAM_CFG_2—DDR SDRAM control configuration 2 R/W 0x0000_0000 9.4.1.8/9-21
0x0_2118 |DDR_SDRAM_MODE—DDR SDRAM mode configuration R/W 0x0000_0000 9.4.1.9/9-22
0x0_211C |DDR_SDRAM_MODE_2—DDR SDRAM mode configuration 2 R/W 0x0000_0000 9.4.1.10/9-23
0x0_2120 |DDR_SDRAM_MD_CNTL—DDR SDRAM mode control R/W | 0x0000 0000 | 9.4.1.11/9-24
0x0_2124 |DDR_SDRAM_INTERVAL—DDR SDRAM interval configuration R/W 0x0000_0000 9.4.1.12/9-26
0x0_2128 | DDR_DATA_INIT—DDR SDRAM data initialization R/W 0x0000_0000 9.4.1.13/9-26
0x0_2130 |DDR_SDRAM_CLK_CNTL—DDR SDRAM clock control R/W 0x0200_0000 9.4.1.14/9-27

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

Freescale Semiconductor




Table 2-2. Memory Map (continued)

Memory Map

Offset Register Access Reset Section/Page
0x0_2134— | Reserved — — —
0x0_2144
0x0_2148 |DDR_INIT_ADDRESS—DDR training initialization address R/W 0x0000_0000 9.4.1.15/9-27
0x0_214C- | Reserved — — —
0x0_2BF4
0x0_2BF8 |DDR_IP_REV1—DDR IP block revision 1 0x0002_0200 9.4.1.16/9-28
0x0_2BFC | DDR_IP_REV2—DDR IP block revision 2 0x0000_0000 9.4.1.17/9-28
0x0_2EO00- | Reserved — — —
0x0_2FFF

I2C Controller
0x0_3000 |I2CADR—I2C address register RIW 0x00 15.3.1.1/15-5
0x0_3004 I2CFDR—I2C frequency divider register R/W 0x00 15.3.1.2/15-5
0x0_3008 I2CCR—I2C control register R/W 0x00 15.3.1.3/15-6
0x0_300C I2CSR—I2C status register R/W 0x81 15.3.1.4/15-7
0x0_3010 |12CDR—I2C data register RIW 0x00 15.3.1.5/15-9
0x0_3014 I2CDFSRR—I2C digital filter sampling rate register R/W 0x10 15.3.1.6/15-9
0x0_3018- | Reserved, should be cleared — — —
0x0_30FF
0x0_3100- | Reserved — — —
0x0_3FFF
DUART
0x0_4000- | Reserved, should be cleared — — —
0x0_44FF
0x0_4500 |URBR—ULCR[DLAB] = 0 UART1 receiver buffer register R 0x00 16.3.1.1/16-5
0x0_4500 |UTHR—ULCR[DLAB] =0 UART1 transmitter holding register w 0x00 16.3.1.2/16-6
0x0_4500 |UDLB—ULCR[DLAB] =1 UART1 divisor least significant byte R/W 0x00 16.3.1.3/16-6
register
0x0_4501 |UIER—ULCR[DLAB] = 0 UARTL1 interrupt enable register R/W 0x00 16.3.1.4/16-8
0x0_4501 |UDMB—ULCR[DLAB] =1 UART1 divisor most significant byte R/W 0x00 16.3.1.3/16-6
register
0x0_4502 |UIIR—ULCR[DLAB] = 0 UARTL1 interrupt ID register R 0x01 16.3.1.5/16-9
0x0_4502 |UFCR—ULCR[DLAB] =0 UARTL1 FIFO control register w 0x00 16.3.1.6/16-10
0x0_4502 |UAFR—ULCR[DLAB] =1 UARTL1 alternate function register R/W 0x00 16.3.1.12/16-16
0x0_4503 |ULCR—ULCR[DLAB] = x UARTL1 line control register R/W 0x00 16.3.1.7/16-11
0x0_4504 |UMCR—ULCR[DLAB] = x UART1 MODEM control register R/W 0x00 16.3.1.8/16-13
0x0_4505 |ULSR—ULCR[DLAB] =x UART1 line status register R 0x60 16.3.1.9/16-14
0x0_4506 |UMSR—ULCR[DLAB] =x UART1 MODEM status register R 0x00 16.3.1.10/16-15
0x0_4507 |USCR—ULCR[DLAB] = x UART1 scratch register R/W 0x00 16.3.1.11/16-16
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Table 2-2. Memory Map (continued)

Offset Register Access Reset Section/Page
0x0_4510 |UDSR—ULCR[DLAB] = x UART1 DMA status register R 0x01 16.3.1.13/16-17
0x0_4600 |URBR—ULCR[DLAB] = 0 UART?2 receiver buffer register R 0x00 16.3.1.1/16-5
0x0_4600 |UTHR—ULCR[DLAB] = 0 UART2 transmitter holding register W 0x00 16.3.1.2/16-6
0x0_4600 |UDLB—ULCR[DLAB] =1 UART2 divisor least significant byte R/W 0x00 16.3.1.3/16-6

register
0x0_4601 |UIER—ULCR[DLAB]= 0 UART2 interrupt enable register R/W 0x00 16.3.1.4/16-8
0x0_4601 |UDMB_ULCR[DLAB] = 1 UART2 divisor most significant byte R/W 0x00 16.3.1.3/16-6

register
0x0_4602 |UIIR—ULCR[DLAB] =0 UART?2 interrupt ID register R 0x01 16.3.1.5/16-9
0x0_4602 |UFCR—ULCR[DLAB] =0 UART2 FIFO control register w 0x00 16.3.1.6/16-10
0x0_4602 |UAFR—ULCR[DLAB] =1 UART2 alternate function register R/W 0x00 16.3.1.12/16-16
0x0_4603 |ULCR—ULCR[DLAB] = x UART?2 line control register R/W 0x00 16.3.1.7/16-11
0x0_4604 |UMCR—ULCR[DLAB] = x UART2 MODEM control register R/W 0x00 16.3.1.8/16-13
0x0_4605 |ULSR—ULCR[DLAB] =x UART?2 line status register R 0x60 16.3.1.9/16-14
0x0_4606 |UMSR—ULCR[DLAB] =x UART2 MODEM status register R 0x00 16.3.1.10/16-15
0x0_4607 |USCR—ULCR[DLAB] = x UART2 scratch register R/W 0x00 16.3.1.11/16-16
0x0_4610 |UDSR—ULCR[DLAB] = x UART2 DMA status register R 0x01 16.3.1.13/16-17
0x0_4700- | Reserved, should be cleared — — —
0x0_4FFF

Local Bus Controller (LBC) Registers

0x0_5000 |BRO—Base register 0 R/W OxOOO(l)l_RR01 10.3.1.1/10-8
0x0_5008 | BR1—Base register 1 0x0000_0000
0x0_5010 |BR2—Base register 2
0x0_5018 | BR3—Base register 3
0x0_5020- | Reserved — — —
0x0_5038
0x0_5004 | OR0—Option register 0 R/W 0x0000_OFF7 10.3.1.2/10-10
0x0_500C | OR1—Option register 1 0x0000_0000
0x0_5014 | OR2—Option register 2
0x0_501C | OR3—Option register 3
0x0_5024— | Reserved — — —
0x0_503C
0x0_5068 | MAR—UPM address register R/W 0x0000_0000 10.3.1.3/10-14
0x0_5070 | MAMR—UPMA mode register R/W 0x0000_0000 10.3.1.4/10-15
0x0_5074 | MBMR—UPMB mode register R/W 0x0000_0000 10.3.1.4/10-15
0x0_5078 | MCMR—UPMC mode register R/W 0x0000_0000 10.3.1.4/10-15
0x0_5084 | MRTPR—Memory refresh timer prescaler register R/W 0x0000_0000 10.3.1.5/10-17

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

2-10

Freescale Semiconductor




Table 2-2. Memory Map (continued)

Memory Map

Offset Register Access Reset Section/Page
0x0_5088 | MDR—UPM data register R/W 0x0000_0000 10.3.1.6/10-18
0x0_50A0 | LURT—UPM refresh timer R/W 0x0000_0000 10.3.1.7/10-18
0x0_50B0 | LTESR—Transfer error status register Read/bi | 0x0000_0000 10.3.1.8/10-19

t-reset
0x0_50B4 | LTEDR—Transfer error disable register R/W 0x0000_0000 10.3.1.9/10-20
0x0_50B8 | LTEIR—Transfer error interrupt register R/W 0x0000_0000 | 10.3.1.10/10-21
0x0_50BC | LTEATR—Transfer error attributes register R/W 0x0000_0000 | 10.3.1.11/10-22
0x0_50C0 |LTEAR—Transfer error address register R/W 0x0000_0000 | 10.3.1.12/10-23
0x0_50D0 |LBCR—Configuration register R/W 0x0000_0000 | 10.3.1.13/10-23
0x0_50D4 | LCRR—Clock ratio register R/W 0x8000_0008 | 10.3.1.14/10-24
DMA Registers
0x0_8030 | OMISR—Outbound message interrupt status register Mixed | 0x0000_0000 12.3.1/12-3
0x0_8034 | OMIMR—Outbound message interrupt mask register R/W 0x0000_0000 12.3.2/12-5
0x0_8050 |IMRO—Inbound message register 0 R/W 0x0000_0000 12.3.3/12-6
0x0_8054 |IMR1—Inbound message register 1 R/W 0x0000_0000 12.3.3/12-6
0x0_8058 | OMR0O—Outbound message register 0 R/W 0x0000_0000 12.3.4/12-6
0x0_805C | OMR1—Outbound message register 1 R/W 0x0000_0000 12.3.4/12-6
0x0_8060 | ODR—Outbhound doorbell register R/W 0x0000_0000 12.3.5/12-6
0x0_8068 |IDR—Inbound doorbell register R/W 0x0000_0000 12.3.5/12-6
0x0_8080 |IMISR—Inbound message interrupt status register Mixed | 0x0000_0000 12.3.6/12-8
0x0_8084 |IMIMR—Inbound message interrupt mask register R/W 0x0000_0000 12.3.7/12-9
0x0_8100 | DMAMRO—DMA 0 mode register R/W 0x0000_0000 12.3.8.1/12-10
0x0_8104 |DMASRO—DMA O status register R/W 0x0000_0000 12.3.8.2/12-12
0x0_8108 | DMACDARO—DMA 0 current descriptor address register R/W 0x0000_0000 12.3.8.3/12-13
0x0_8110 | DMASARO—DMA 0 source address register R/W 0x0000_0000 12.3.8.4/12-14
0x0_8118 | DMADARO—DMA 0 destination address register R/W 0x0000_0000 12.3.8.5/12-14
0x0_8120 | DMABCRO—DMA 0 byte count register R/W 0x0000_0000 12.3.8.6/12-15
0x0_8124 | DMANDARO—DMA 0 next descriptor address register R/W 0x0000_0000 12.3.8.7/12-15
0x0_8180 | DMAMR1—DMA 1 mode register R/W 0x0000_0000 12.3.8.1/12-10
0x0_8184 | DMASR1—DMA 1 status register R/W 0x0000_0000 12.3.8.2/12-12
0x0_8188 | DMACDAR1—DMA 1 current descriptor address register R/W 0x0000_0000 12.3.8.3/12-13
0x0_8190 |DMASAR1—DMA 1 source address register R/W 0x0000_0000 12.3.8.4/12-14
0x0_8198 | DMADAR1—DMA 1 destination address register R/W 0x0000_0000 12.3.8.5/12-14
0x0_81A0 |DMABCR1—DMA 1 byte count register R/W 0x0000_0000 12.3.8.6/12-15
0x0_81A4 | DMANDAR1—DMA 1 next descriptor address register R/W 0x0000_0000 12.3.8.7/12-15
0x0_8200 | DMAMR2—DMA 2 mode register R/W 0x0000_0000 12.3.8.1/12-10
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Table 2-2. Memory Map (continued)

Offset Register Access Reset Section/Page
0x0_8204 |DMASR2—DMA 2 status register R/W 0x0000_0000 12.3.8.2/12-12
0x0_8208 | DMACDAR2—DMA 2 current descriptor address register R/W 0x0000_0000 12.3.8.3/12-13
0x0_8210 |DMASAR2—DMA 2 source address register R/W 0x0000_0000 12.3.8.4/12-14
0x0_8218 | DMADAR2—DMA 2 destination address register R/W 0x0000_0000 12.3.8.5/12-14
0x0_8220 | DMABCR2—DMA 2 byte count register R/W 0x0000_0000 12.3.8.6/12-15
0x0_8224 | DMANDAR2—DMA 2 next descriptor address register R/W 0x0000_0000 12.3.8.7/12-15
0x0_8280 | DMAMR3—DMA 3 mode register R/W 0x0000_0000 12.3.8.1/12-10
0x0_8284 | DMASR3—DMA 3 status register R/W 0x0000_0000 12.3.8.2/12-12
0x0_8288 | DMACDAR3—DMA 3 current descriptor address register R/W 0x0000_0000 12.3.8.3/12-13
0x0_8290 | DMASAR3—DMA 3 source address register R/W 0x0000_0000 12.3.8.4/12-14
0x0_8298 | DMADAR3—DMA 3 destination address register R/W 0x0000_0000 12.3.8.5/12-14
0x0_82A0 | DMABCR3—DMA 3 byte count register R/W 0x0000_0000 12.3.8.6/12-15
0x0_82A4 | DMANDAR3—DMA 3 next descriptor address register R/W 0x0000_0000 12.3.8.7/12-15
0x0_82A8 | DMAGSR—DMA general status register R 0x0000_0000 12.3.8.8/12-16
0x0_82B0- | Reserved — — —
0x0_82FF

PCI Configuration Access Registers
0x0 PCI_CONFIG_ADDRESS W 0x0000_0000 13.3.1.1/13-13
Ox4 PCI_CONFIG_DATA R/W | 0x0000_0000 | 13.3.1.2/13-14
0x8 PCI_INT_ACK R — 13.3.1.3/13-15
Sequencer (10S)
0x00 POTARO—PCI outbound translation address register 0 R/W 0x0000_0000 11.4.1/11-3
0x08 POBARO—PCI outbound base address register 0 R/W 0x0000_0000 11.4.2/11-3
0x10 POCMRO—PCI outbound comparison mask register 0 R/W 0x0000_0000 11.4.3/11-4
0x18 POTAR1—PCI outbound translation address register 1 R/W 0x0000_0000 11.4.1/11-3
0x20 POBAR1—PCI outbound base address register 1 R/W 0x0000_0000 11.4.2/11-3
0x28 POCMR1—PCI outbound comparison mask register 1 R/W 0x0000_0000 11.4.3/11-4
0x30 POTAR2—PCI outbound translation address register 2 R/W 0x0000_0000 11.4.1/11-3
0x38 POBAR2—PCI outbound base address register 2 R/W 0x0000_0000 11.4.2/11-3
0x40 POCMR2—PCI outbound comparison mask register 2 R/W 0x0000_0000 11.4.3/11-4
0x48 POTAR3—PCI outbound translation address register 3 R/W 0x0000_0000 11.4.1/11-3
0x50 POBAR3—PCI outbound base address register 3 R/W 0x0000_0000 11.4.2/11-3
0x58 POCMR3—PCI outbound comparison mask register 3 R/W 0x0000_0000 11.4.3/11-4
0x60 POTAR4—PCI outbound translation address register 4 R/W 0x0000_0000 11.4.1/11-3
0x68 POBAR4—PCI outbound base address register 4 R/W 0x0000_0000 11.4.2/11-3
0x70 POCMR4—PCI outbound comparison mask register 4 R/W 0x0000_0000 11.4.3/11-4
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Table 2-2. Memory Map (continued)

Memory Map

Offset Register Access Reset Section/Page
0x78 POTAR5—PCI outbound translation address register 5 R/W 0x0000_0000 11.4.1/11-3
0x80 POBAR5—PCI outbound base address register 5 R/W 0x0000_0000 11.4.2/11-3
0x88 POCMR5—PCI outbound comparison mask register 5 R/W 0x0000_0000 11.4.3/11-4
OxFO PMCR—Power management control register R/W 0x0000_0000 11.4.4/11-5
OxF8 DTCR—Discard timer control register R/W 0x0000_0000 11.4.5/11-6
Security Engine Address Map Registers
Controller Registers
0x3_0000- | Reserved, should be cleared — — —
0x3_OFFF
0x3_1008 |IMR—Interrupt mask register R/W 0x0000_0000 14.6.4.2/14-71
_0000_0000
0x3_1010 |ISR—Interrupt status register R 0x0000_0000 14.6.4.3/14-73
_0000_0000
0x3_1018 |ICR—Interrupt clear register w 0x0000_0000 14.6.4.4/14-74
_0000_0000
0x3_1020 |ID—Identification register R 0x0000_0000 14.6.4.5/14-75
_0000_00A0
0x3_1028 | EUASR—EU assignment status register R OxFOFO_FOFO 14.6.4.1/14-70
_OOFF_FOFO
0x3_1030 | MCR—Master control register R/W 0000_0000 14.6.4.7/14-76
_0000_0000
Channel
0x3_1108 | CCCR—Crypto-channel configuration register R/W 0x0000_0000 14.5.1.1/14-57
_0000_0000
0x3_1110 | CCPSR—Crypto-channel pointer status register R 0x0000_0000 14.5.1.2/14-59
_0000_0007
0x3_1140 | CDPR—Crypto-channel current descriptor pointer register R 0x0000_0000 14.5.1.3/14-64
_0000_0000
0x3_1148 | FF—Crypto-channel fetch FIFO address register W 0x0000_0000 14.5.1.4/14-64
_0000_0000
0x3_1180- | DBn—Crypto-channel descriptor buffers [0-7] R 0x0000_0000 14.5.1.5/14-65
0x3_11BF _0000_0000
0x3_1BF8 | IP block revision register R 0x0000_0000_ | 14.5.2.1/14-66
0000_00A0
Data Encryption Standard Execution Unit (DEU)
0x3_2000 | DEUMR—DEU mode register R/W 0x0000_0000 14.4.1.1/14-20
_0000_0000
0x3_2008 |DEUKSR—DEU key size register R/W 0x0000_0000 14.4.1.2/14-21
_0000_0000
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Table 2-2. Memory Map (continued)

Offset Register Access Reset Section/Page

0x3_2010 |DEUDSR—DEU data size register R/W 0x0000_0000 14.4.1.3/14-22
_0000_0000

0x3_2018 |DEURCR—DEU reset control register R/W 0x0000_0000 14.4.1.4/14-23
_0000_0000

0x3_2028 |DEUSR—DEU status register R 0x0000_0000 14.4.1.5/14-24
_0000_0000

0x3_2030 |DEUISR—DEU interrupt status register R 0x0000_0000 14.4.1.6/14-25
_0000_0000

0x3_2038 |DEUICR—DEU interrupt control register R/W 0x0000_0000 14.4.1.7/14-26
_0000_3000

0x3_2050 | DEUEMR—DEU end-of-message register w 0x0000_0000 14.4.1.8/14-28
_0000_0000

0x3_2100 |DEUIV—DEU initialization vector register R/W 0x0000_0000 14.4.1.9/14-28
_0000_0000

0x3_2400 |DEUK1—DEU key 1 register w — 14.4.1.10/14-29

0x3_2408 | DEUK2—DEU key 2 register W — 14.4.1.10/14-29

0x3_2410 |DEUK3—DEU key 3 register W — 14.4.1.10/14-29

0x3_2800- | DEU FIFO R/W 0x0000_0000 | 14.4.1.11/14-29
0x3_2FFF _0000_0000

Advanced Encryption Standard Execution Unit (AESU)

0x3_4000 | AESUMR—AESU mode register R/W 0x0000_0000 14.4.3.1/14-41
_0000_0000

0x3_4008 | AESUKSR—AESU key size register R/W 0x0000_0000 14.4.3.2/14-44
_0000_0000

0x3_4010 |AESUDSR—AESU data size register R/W 0x0000_0000 14.4.3.3/14-45
_0000_0000

0x3_4018 | AESURCR—AESU reset control register R/W 0x0000_0000 14.4.3.4/14-45
_0000_0000

0x3_4028 | AESUSR—AESU status register R 0x0000_0000 14.4.3.5/14-46
_0000_0000

0x3_4030 | AESUISR—AESU interrupt status register R 0x0000_0000 14.4.3.6/14-47
_0000_0000

0x3_4038 | AESUICR—AESU interrupt control register R/W 0x0000_0000 14.4.3.7/14-49
_0000_1000

0x3_4050 | AESUEMR—AESU end-of-message register w 0x0000_0000 14.4.3.8/14-50
_0000_0000

0x3_4100 | AESU context memory registers R/W 0x0000_0000 14.4.3.9/14-51
_0000_0000

0x3_4400— | AESU key memory R/W 0x0000_0000 14.4.3.9/14-51
0x3_4408 _0000_0000

0x3_4800- | AESU FIFO R/W 0x0000_0000 14.4.3.9/14-51
O0x3_4FFF _0000_0000
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Table 2-2. Memory Map (continued)

Memory Map

Offset Register Access Reset Section/Page
Message Digest Execution Unit (MDEU)

0x3_6000 | MDEUMR—MDEU mode register R/W 0x0000_0000 14.4.2.1/14-29
_0000_0000

0x3_6008 | MDEUKSR—MDEU key size register R/W 0x0000_0000 14.4.2.3/14-33
_0000_0000

0x3_6010 | MDEUDSR—MDEU data size register R/W 0x0000_0000 14.4.2.4/14-33
_0000_0000

0x3_6018 | MDEURCR—MDEU reset control register R/W 0x0000_0000 14.4.2.5/14-34
_0000_0000

0x3_6028 | MDEUSR—MDEU status register R 0x0000_0000 14.4.2.6/14-35
_0000_0000

0x3_6030 | MDEUISR—MDEU interrupt status register R 0x0000_0000 14.4.2.7/14-36
_0000_0000

0x3_6038 | MDEUICR—MDEU interrupt control register R/W 0x0000_0000 14.4.2.8/14-37
_0000_1000

0x3_6040 | MDEU ICV size register R/W | 0x0000_0000_ | 14.4.2.9/14-38
0000_0000

0x3_6050 | MDEUEMR—MDEU end-of-message register w 0x0000_0000 | 14.4.2.10/14-39
_0000_0000

0x3_6100- | MDEU context memory registers R/W 0x0000_0000 | 14.4.2.11/14-39

0x3_6120 _0000_0000

0x3_6400— | MDEU key memory w 0x0000_0000 | 14.4.2.12/14-40

0x3_647F _0000_0000

0x3_6800— | MDEU FIFO w 0x0000_0000 | 14.4.2.13/14-41

0x3_6FFF _0000_0000

QUICC Engine 1.0 Block
0x10_0000 | See Table 2-3 and Table 2-4 for more information. — — —
OXx1F_FFFF

1 Depends on reset configuration word high values. See Section 5.2.4.3.1, “LBLAWBARO[BASE_ADDR] Reset Value,” for details.

2 Depends on reset configuration word high values. See Section 5.2.4.4.1, “LBLAWARO[EN] and LBLAWAROI[SIZE] Reset
Value,” for details.

3 Depends on reset configuration word high values. See Section 5.2.4.5.1, “PCILAWBARO[BASE_ADDR] Reset Value,” for
details.

4 Depends on reset configuration word high values. See Section 5.2.4.7.1, “DDRLAWBARO[BASE_ADDR] Reset Value,” for
details.

5 Depends on reset configuration word high values. See Section 5.2.4.6.1, “PCILAWARO[EN] and PCILAWARO[SIZE] Reset
Value,” for details.

6 Depends on reset configuration word high values. See Section 5.2.4.7.1, “DDRLAWBARO[BASE_ADDR] Reset Value,” for
details.

7 Depends on reset configuration word high values. See Section 5.2.4.8.1, “DDRLAWARO[EN] and DDRLAWARO[SIZE] Reset
Value,” for details.

8 SWCRR[SWEN] reset value directly depends on RCWHR[SWEN] (reset configuration word high).

Reset value is determined from the core PLL configuration of the reset configuration word. See Chapter 4, “Reset, Clocking,

and Initialization,” for details.
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10The registers AEATR and AEADR are affected only by the assertion of PORESET

1 port size for BRO is configured from the value of RCWH[ROMLOC], which is loaded during reset, hence ‘RR’ is either 0x08 or
0x10.

2.4  QUICC Engine Internal Memory Map

The QUICC Engine block’sinternal memory resources are mapped within acontiguous block of memory.
Thesize of theinternal spaceis1 Mbyte. Thelocation of the QUICC Engineinternal memory space within
the global system memory space can be mapped (aligned to a 1-Mbyte boundary) through an
implementation-specific special register, see Section 5.2.4.1, “Internal Memory Map Registers Base
Address Register IMMRBAR),” for more information. Note that the last 768 Kbytes of the QUICC
Engine internal memory space are reserved for future expansions. Any access to reserved regions will
result in undefined behavior.
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Figure 2-1 isahigh level representation of the QUICC Engine memory map.

0x0_0000 . A
Internal Register Space
(64-Kbyte)
0x1_0000
MultiUser RAM Space
(16-Kbyte)
256-Kbyte
Space
0x1_4000
- Reserved
(176 Kbyte)
0x4_0000 v
Reserved
(768-Kbyte)
(This section is not drawn
to scale)
OXF_FFFF

Figure 2-1. QUICC Engine 1.0 High-Level Memory Map
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Table 2-3 defines the internal memory map of the QUICC Engine block.

Table 2-3. QUICC Engine High-Level Memory Map

Internal Address Abbreviation Name Size Comments

0x0_0000-0x0_FFFF Register Space

0x0_0000-0x0_3FFF | General Space

0x0_0000-0x0_003F |I-RAM Instruction RAM registers 64 bytes —
0x0_0040-0x0_007F | Reserved — 64 bytes —
0x0_0080-0x0_00FF |IRQ Interrupt controller 128 bytes —
0x0_0100-0x0_01FF |RISC Config RISC configuration register 256 bytes —
0x0_0200-0x0_03FF | Reserved — 512 bytes —
0x0_0400-0x0_043F |QUICC Engine |QUICC Engine clock multiplexer 64 bytes —

Mux registers

0x0_0440-0x0_047F | Timers QUICC Engine timers 64 bytes —
0x0_0480-0x0_04BF | Reserved — 64 bytes —
0x0_04C0-0x0_04FF | SPI1 SPI1 registers 64 bytes —
0x0_0500-0x0_053F |SPI2 SPI2 registers 64 bytes —
0x0_0540-0x0_063F | Reserved — 256 bytes —
0x0_0640-0x0_067F |BRG Baud rate generator registers 64 bytes —
0x0_0680-0x0_06FF | Reserved — 128 bytes —
0x0_06C0-0x0_06FF |USB1.0 USB 1.0 registers 64 bytes —
0x0_0700-0x0_077F |SI1 SlI1 registers 128 bytes —
0x0_0780-0x0_07FF | Reserved — 128 bytes —
0x0_0800-0x0_OFFF | Reserved — 2K bytes —
0x0_1000-0x0_17FF |SI1RT SI1 routing table 2K bytes —
0x0_1800-0x0_1FFF | Reserved — 2K bytes —
0x0_2000-0x0_21FF |UCC1 UCCL1 registers 512 bytes —
0x0_2200-0x0_23FF [UCC3 UCC3 registers 512 bytes —
0x0_2400-0x0_25FF |UCC5 UCCS registers 512 bytes —
0x0_2600-0x0_2DFF | Reserved — 2048 bytes —
0x0_2EO00-0x0_2FFF |UPC1 Utopia POS controller 1 512 bytes —
0x0_3000-0x0_31FF [UCC2 UCC2 registers 512 bytes —
0x0_3200-0x0_33FF [UCC4 UCCA4 registers 512 bytes —
0x0_3400-0x0_3FFF | Reserved — 2048 bytes —
0x0_4000-0x0_407F | SDMA Serial DMA 128 bytes —
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Table 2-3. QUICC Engine High-Level Memory Map (continued)

Internal Address Abbreviation Name Size Comments

0x0_4080-0x0_7FFF Debug Space

0x0_4080-0x0_42FF | Reserved — 256 bytes —
0x0_4300-0x0_43FF | Reserved — 256 bytes —
0x0_4400-0x0_45FF | Reserved — 256 bytes —
0x0_4600-0x0_467F |RISC1 TRBR RISC1 trace buffer registers 128 bytes —
0x0_4680-0x0_46FF | Reserved — 128 bytes —
0x0_4700-0x0_477F | Reserved — 128 bytes —
0x0_4780-0x0_47FF | Reserved — 128 bytes —
0x0_4800-0x0_7FFF | Reserved — 14 Kbytes —
0x0_5000-0x0_7FFF | Reserved — 12 Kbytes —
0x0_8000-0x3_FFFF RAM Space

0x0_8000-0x0_FFFF | Reserved — 32 Kbytes —
0x1_0000-0x1_3FFF | MURAM Multi-user RAM 16 Kbytes —
0x1_4000-0x1_BFFF | Reserved — 32 Kbytes —
0x1_C000-0x3_FFFF | Reserved — 144 Kbytes
0x4_0000-0xF_FFFF | Reserved — 768 Kbytes

Table 2-4 shows the detailed QUICC Engine memory map. The Internal Addressfield isthe hexidecimal
offset from the QUICC Engine base address allocated in the system. All registers are reset by ‘ soft reset’
condition except for the ones marked in the ‘comments’ column of the table.

Table 2-4. Detailed QUICC Engine Memory Map

Internal Address Abbreviation Name Size Section/Page | Comments
Internal Register Space
I-RAM Registers

0x0_0000 IADD I-RAM address register 4 bytes 19.3.5/19-11 —

0x0_0004 IDATA I-RAM data register 4 bytes 19.3.6/19-12 —

0x0_0008-0x0_007F |Reserved — 120 bytes — —

Interrupt Controller

0x0_0080 CICR QUICC Engine system interrupt 4 bytes 18.3.1/18-24 —
configuration register

0x0_0084 CIVEC QUICC Engine system interrupt vector | 4 bytes 18.3.12/18-34 —
register

0x0_0088 CRIPNR QUICC Engine RISC interrupt pending | 4 bytes 18.3.12/18-34 —
register
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Internal Address Abbreviation Name Size Section/Page | Comments

0x0_008C CIPNR QUICC Engine system interrupt 4 bytes 18.3.10/18-33 —
pending register

0x0_0090 CIPXCC QUICC Engine interrupt priority 4 bytes 18.3.3/18-27 —
register

0x0_0094 CIPYCC QUICC Engine interrupt priority 4 bytes 18.3.5/18-29 —
register

0x0_0098 CIPWCC QUICC Engine interrupt priority 4 bytes 18.3.6/18-29 —
register

0x0_009C ClPzCC QUICC Engine interrupt priority 4 bytes 18.3.7/18-30 —
register

0x0_00AO0 CIMR QUICC Engine system interrupt mask | 4 bytes 18.3.11/18-33 —
register

0x0_00A4 CRIMR QUICC Engine RISC interrupt mask 4 bytes 18.3.11/18-33 —
register

0x0_00A8 CICNR QUICC Engine system interrupt control | 4 bytes 18.3.2/18-25 —
register

0x0_00BO CIPRTA QUICC Engine systeminterrupt priority | 4 bytes 18.3.8/18-31 —
register for RISC tasks A

0x0_00B4 CIPRTB QUICC Engine systeminterrupt priority | 4 bytes 18.3.9/18-32 —
register for RISC tasks B

0x0_00B8-0x0_00BB | Reserved — 4 bytes — —

0x0_00BC CRICR QUICC Engine system RISC interrupt | 4 bytes 18.3.3/18-27 —
control register

0x0_00C0-0x0_00DC | Reserved — 32 bytes — —

0x0_00EO CHIVEC QUICC Engine high system interrupt 4 bytes 18.3.15/18-37 —
vector register

0x0_0OE4-0x0_OOFF | Reserved — 28 bytes — —

Communications Processor

0x0_0100 CECR QUICC Engine command register 4 bytes 19.3.1/19-2 Hard reset

0x0_0104 CECCR QUICC Engine controller configuration | 4 bytes 19.3.8/19-13 Hard reset
register

0x0_0108 CECDR QUICC Engine command data register | 4 bytes 19.3.2/19-9 —

0x0_010C-0x0_0115 |Reserved — 10 bytes — —

0x0_0116 CETER QUICC Engine timer event register 2 bytes 19.4.4/19-19 —

0x0_0118 Reserved — 2 bytes — —

0x0_011A CETMR QUICC Engine timers mask register 2 bytes 19.4.4/19-19 —

0x0_011C CETSCR QUICC Engine time-stamp timer 4 bytes 19.3.9/19-14 —
control register
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Memory Map

Internal Address Abbreviation Name Size Section/Page | Comments
0x0_0120 CETSR1 QUICC Engine time-stamp register 1 4 bytes 19.3.9/19-14 —
0x0_0124 CETSR2 QUICC Engine time-stamp register 2 4 bytes 19.3.9/19-14 —
0x0_0128-0x0_012F |Reserved — 8 bytes — —
0x0_0130 CEVTER QUICC Engine virtual tasks event 4 bytes 19.3.3/19-9 —
register

0x0_0134 CEVTMR QUICC Engine virtual tasks mask 4 bytes 19.3.3/19-9 —
register

0x0_0138 CERCR QUICC Engine RAM control register 2 bytes 19.3.4/19-10 —

0x0_013C-0x0_015F |Reserved — 36 bytes — —

0x0_0160 CEEXE1 QUICC Engine external request 1 2 bytes 19.5.1/19-20 —
event register

0x0_0162-0x0_0163 | Reserved — 2 bytes — —

0x0_0164 CEEXM1 QUICC Engine external request 1 2 bytes 19.5.1/19-20 —
mask register

0x0_0166-0x0_0167 |Reserved — 2 bytes — —

0x0_0168 CEEXE2 QUICC Engine external request 2 2 bytes 19.5.1/19-20 —
event register

0x0_016A-0x0_016B |Reserved — 2 bytes — —

0x0_016C CEEXM2 QUICC Engine external request 2 2 bytes 19.5.1/19-20 —
mask register

0x0_016E-0x0_016F |Reserved — 2 bytes — —

0x0_0170 CEEXE3 QUICC Engine external request 3 2 bytes 19.5.1/19-20 —
event register

0x0_0172-0x0_0173 |Reserved — 2 bytes — —

0x0_0174 CEEXM3 QUICC Engine external request 3 2 bytes 19.5.1/19-20 —
mask register

0x0_0176-0x0_0177 |Reserved — 2 bytes — —

0x0_0178 CEEXE4 QUICC Engine external request 4 2 bytes 19.5.1/19-20 —
event register

0x0_017A-0x0_017B |Reserved — 2 bytes — —

0x0_017C CEEXM4 QUICC Engine external request 4 2 bytes 19.5.1/19-20 —
mask register

0x0_017E-0x0_017F |Reserved — 2 bytes — —

0x0_01A0-0x0_01CO |Reserved — 20 bytes — —

0x0_01BC-0x0_O1FF |Reserved Future 192 bytes — —

0x0_0200-0x0_O03FF | Reserved — 64 bytes — —

QUICC Engine Multiplexer
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Internal Address Abbreviation Name Size Section/Page | Comments
0x0_0400 CMXGCR CMX general clock route register 4 bytes 20.5.1/20-8 Hard reset
0x0_0404 CMXSI1CR_L CMX SI1 clock route low register 4 bytes 20.5.2/20-10 Hard reset
0x0_040C CMXSI1SYR CMX SI1 SYNC route register 4 bytes 20.5.3/20-12 Hard reset
0x0_0410 CMXUCR1 CMX UCC1, UCC3 clock route register | 4 bytes 20.5.4/20-14 Hard reset
0x0_0414 CMXUCR2 CMX UCCS clock route register 4 bytes 20.5.5/20-17 Hard reset
0x0_0418 CMXUCRS3 CMX UCC2, UCCA4 clock route register | 4 bytes 20.5.6/20-18 Hard reset
0x0_041C Reserved — 4 bytes — Hard reset
0x0_0420 CMXUPCR CMX UPC clock route register 4 bytes 20.5.7/20-21 Hard reset
0x0_0424 Reserved — 4 bytes — Hard reset
0x0_0428-0x0_043F |Reserved — 24 bytes — Hard reset

QUICC Engine Timers
0x0_0440 GTCFR1 Timer 1 and Timer 2 global 1 byte 20.10.4.1/20-31 —
configuration register
0x0_0441 Reserved — 3 bytes — —
0x0_0444 GTCFR2 Timer 3 and timer 4 global 1 byte 20.10.4.1/20-31 —
configuration register
0x0_0445-0x0_044F |Reserved — 11 bytes — —
0x0_0450 GTMDR1 Timer 1 mode register 2 bytes | 20.10.4.2/20-34 —
0x0_0452 GTMDR2 Timer 2 mode register 2 bytes —
0x0_0454 GTRFR1 Timer 1 reference register 2 bytes | 20.10.4.3/20-35 —
0x0_0456 GTRFR2 Timer 2 reference register 2 bytes —
0x0_0458 GTCPR1 Timer 1 capture register 2 bytes | 20.10.4.4/20-35 —
0x0_045A GTCPR2 Timer 2 capture register 2 bytes —
0x0_045C GTCNR1 Timer 1 counter 2 bytes | 20.10.4.5/20-36 —
0x0_045E GTCNR2 Timer 2 counter 2 bytes —
0x0_0460 GTMDR3 Timer 3 mode register 2 bytes | 20.10.4.2/20-34 —
0x0_0462 GTMDR4 Timer 4 mode register 2 bytes —
0x0_0464 GTRFR3 Timer 3 reference register 2 bytes | 20.10.4.3/20-35 —
0x0_0466 GTRFR4 Timer 4 reference register 2 bytes —
0x0_0468 GTCPRS3 Timer 3 capture register 2 bytes | 20.10.4.4/20-35 —
0x0_046A GTCPR4 Timer 4 capture register 2 bytes —
0x0_046C GTCNR3 Timer 3 counter 2 bytes | 20.10.4.5/20-36 —
0x0_046E GTCNR4 Timer 4 counter 2 bytes —
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Memory Map

Internal Address Abbreviation Name Size Section/Page | Comments
0x0_0470 GTEVR1 Timer 1 event register 2 bytes | 20.10.4.6/20-36 —
0x0_0472 GTEVR2 Timer 2 event register 2 bytes —
0x0_0474 GTEVR3 Timer 3 event register 2 bytes —
0x0_0476 GTEVR4 Timer 4 event register 2 bytes —
0x0_0478 GTPS1 Timer 1 prescale register 2 bytes | 20.10.4.7/20-37 —
0x0_047A GTPS2 Timer 2 prescaler register 2 bytes —
0x0_047C GTPS3 Timer 3 prescaler register 2 bytes —
0x0_047E GTPS4 Timer 4 prescaler register 2 bytes —
0x0_0480-0x0_04BF |Reserved — 64 bytes — —

SPI
SPI1_BASE = 0x004CO0, SPI12_BASE=0x00500
SPIn_BASE-SPIn_BA | Reserved — 16 bytes — —
SE+0x1F
SPIn_BASE+0x20 SPMODE SPI mode register 4 bytes 21.3.1/21-10 —
21.9.2/21-26
SPIn_BASE+0x24 Reserved — 2 bytes — —
SPIn_BASE+0x26 SPIE SPI event register 1 byte 21.3.2/21-13 —
21.9.3/21-27
SPIn_BASE+0x27 Reserved — 3 bytes — —
SPIn_BASE+0x2A SPIM SPI mask register 1 byte 21.3.2/21-13 —
21.9.4/21-29
SPIn_BASE+0x2B Reserved — 2 bytes — —
SPIn_BASE+0x2D SPCOM SPI command register 1 byte 21.3.3/21-15 —
21.9.5/21-30
SPIn_BASE+0x2E Reserved — 2 bytes — —
SPIn_BASE+0x30 SPITD SPI transmit data register (CPU mode) | 4 bytes 21.9.6/21-30 —
SPIn_BASE+0x34 SPIRD SPI receive data register (CPU mode) | 4 bytes 21.9.7/21-31 —
SPIn_BASE+0x38-SPI | Reserved — 8 bytes — —
n_BASE+O0x3F
0x0_0540-0x0_063F | Reserved — 256 bytes — —
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Internal Address Abbreviation Name Size Section/Page | Comments
BRG
BRG_BASE = 0x00640
BRG_BASE+0x00 BRGC1 BRG1 configuration register 4 bytes 20.7/20-23 —
BRG_BASE+0x04 BRGC2 BRG2 configuration register 4 bytes
BRG_BASE+0x08 BRGC3 BRG3 configuration register 4 bytes
BRG_BASE+0x0C BRGC4 BRG4 configuration register 4 bytes
BRG_BASE+0x10 BRGC5 BRGS5 configuration register 4 bytes
BRG_BASE+0x14 BRGC6 BRG6 configuration register 4 bytes
BRG_BASE+0x18 BRGC7 BRG?7 configuration register 4 bytes
BRG_BASE+0x1C BRGC8 BRGS8 configuration register 4 bytes
BRG_BASE+0x20 BRGC9 BRG9 configuration register 4 bytes
BRG_BASE+0x24 BRGC10 BRG10 configuration register 4 bytes
BRG_BASE+0x28 BRGC11 BRGL11 configuration register 4 bytes
BRG_BASE+0x2C— Reserved — 12 bytes — —
BRG_BASE+0x34
BRG_BASE+0x38 BRGC15 BRG15 configuration register 4 bytes 20.7/20-23 —
BRG_BASE+0x3C BRGC16 BRG16 configuration register 4 bytes
BRG_BASE+0x40— Reserved — 64 bytes — —
BRG_BASE+0X7F
USB 1.0
0x0_06CO0 USMOD USB mode register 1 byte 36.4.7.1/36-16 —
0x0_06C1 USADD USB address register 1 byte 36.4.7.2/36-17 —
0x0_06C2 USCOM USB command register 1 byte 36.4.7.4/36-19 —
0x0_06C3 Reserved — 1 byte — —
0x0_06C4 USEPO USB endpoint register 0 2 bytes 36.4.7.3/36-18 —
0x0_06C6 USEP1 USB endpoint register 1 2 bytes 36.4.7.3/36-18 —
0x0_06C8 USEP2 USB endpoint register 2 2 bytes 36.4.7.3/36-18 —
0x0_06CA USEP3 USB endpoint register 3 2 bytes 36.4.7.3/36-18 —
0x0_06CC-0x0_06CF |Reserved — 4 bytes — —
0x0_06D0 USBER USB event register 2 bytes 36.4.7.5/36-20 —
0x0_06D2-0x0_06D3 |Reserved — 2 bytes — —
0x0_06D4 USBMR USB mask register 2 bytes 36.4.7.6/36-21 —
0x0_06D6 Reserved — 1 byte — —
0x0_06D7 USBS USB status register 1 byte 36.4.7.7/36-21 —
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Memory Map

Internal Address Abbreviation Name Size Section/Page | Comments
0x0_06D8 USSFT USB start of frame timer 4 bytes 36.4.7.8/36-22 —
0x0_06DC-0x0_06DF | Reserved — 4 bytes — —
0x0_06E0-0x0_O06FF |Reserved — 32 bytes — —

SI1 Registers
SI1_BASE=0x00700

SI1_BASE+0x00 SIAMR1 S11 TDMA mode register 2 bytes 32.6.3/32-13 —
SI1_BASE+0x02 SIBMR1 SI1 TDMB mode register 2 bytes 32.6.3/32-13 —
SI1_BASE+0x04 SICMR1 SI1 TDMC mode register 2 bytes 32.6.3/32-13 —
SI1_BASE+0x06 SIDMR1 SI1 TDMD mode register 2 bytes 32.6.3/32-13 —
SI1_BASE+0x08 SIGLMR1_H SI1 global mode register high 1 byte 32.6.2/32-13 —
SI1_BASE+0x09 Reserved Must be cleared 1 byte — —
SI1_BASE+0x0A SICMDR1_H SI1 command register high 1 byte 32.6.5/32-21 —
SI1_BASE+0x0B Reserved Must be cleared 1 byte — —
SI1_BASE+0x0C SISTR1_H SI1 status register high 1 byte 32.6.6/32-22 —
SI1_BASE+0x0D Reserved Must be cleared 1 byte — —
SI1_BASE+0x0E SIRSR1_H SI1 RAM shadow address register high | 2 bytes 32.6.4/32-20 —
SI1_BASE+0x10 SITARC1 SI1 RAM counter Tx TDMA 1 byte 32.6.7/32-23 —
SI1_BASE+0x11 SITBRC1 SI1 RAM counter Tx TDMB 1 byte

SI1_BASE+0x12 SITCRC1 SI1 RAM counter Tx TDMC 1 byte

SI1_BASE+0x13 SITDRC1 SI1 RAM counter Tx TDMD 1 byte

SI1_BASE+0x14 SIRARC1 SI1 RAM counter Rx TDMA 1 byte 32.6.7/32-23 —
SI1_BASE+0x15 SIRBRC1 SI1 RAM counter Rx TDMB 1 byte

SI1_BASE+0x16 SIRCRC1 SI1 RAM counter Rx TDMC 1 byte

SI1_BASE+0x17 SIRDRC1 SI1 RAM counter Rx TDMD 1 byte

SI1_BASE+0x18-0x40 | Reserved — 44 bytes — —
SI1_BASE+0x44 SIENS1 SI1 extended diagnostic mode register | 1 byte 32.6.8/32-23 —
SI1_BASE+0x45-Sl1_ | Reserved — — — —
BASE+0x7F

SI1_BASE+0x80-SI1_ | Reserved — — — —
BASE+OxFF

0x0_0800-0x0_OFFF | Reserved — 2 Kbytes — —

S| Routing Tables

0x0_1000-0x0_13FF |SITxRAM SI1 Tx routing table 1 Kbyte 32.7.1/32-23 —
0x0_1400-0x0_17FF | SIRXRAM SI1 Rx routing table 1 Kbyte 32.7.1/32-23 —

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

Freescale Semiconductor

2-25




Memory Map

Table 2-4. Detailed QUICC Engine Memory Map (continued)

Internal Address Abbreviation Name Size Section/Page | Comments
0x0_1800-0x0_1FFF |Reserved — 2 Kbytes — —
UCCx: x=1,2,3,4,5
UCC1_BASE=0x0_2000; UCC3_BASE=0x0_2200; UCC5_BASE=0x0_2400;
UCC2_BASE=0x0_3000; UCC4_BASE=0x0_3200;
Slow Mode (UART, BISYNC, QMC)
UCCx_BASE+0x0 GUMR_Lx UCCx general mode register (low) 4 bytes 26.4.1/26-4 —
UCCx_BASE+0x4 GUMR_Hx UCCx general mode register (high) 4 bytes 26.4.1/26-4 —
UCCx_BASE+0x8 UPSMRx UCCx protocol-specific mode register 2 bytes 24.3.4/24-9 —
25.3.2.5/25-9
UCCx_BASE+0xA Reserved — 2 bytes — —
UCCx_BASE+0xC UTODRXx UCCx transmit on demand register 2 bytes 22.3.4/22-6 —
UCCx_BASE+0xE UDSRx UCCx data synchronization register 2 bytes — —
UCCx_BASE+0x10 UCCEXx UCCx event register 2 bytes 24.3.7/24-15 —
25.3.2.8/25-14
34.5.2/34-29
UCCx_BASE+0x12 Reserved — 2 bytes — —
UCCx_BASE+0x14 UCCMXx UCCx mask register 2 bytes 24.3.7/24-15 —
25.3.2.8/25-14
34.5.2/34-29
UCCx_BASE+0x16 Reserved — 1 byte — —
UCCx_BASE+0x17 UCCSx UCCXx status register 1 byte 24.3.8/24-18 —
UCCx_BASE+0x18 Reserved — — — —
—UCCx_BASE+0x1FF
Fast Mode (Ethernet, ATM, HDLC, Transparent)
UCCx_BASE+0x0 GUMRX UCCx general mode register 4 bytes 26.4.2.1/26-6 —
UCCx_BASE+0x4 UPSMRx UCCx protocol-specific mode register 4 bytes 27.2.2.2127-7 —
28.4.2.2/28-6
UCCx_BASE+0x8 UTODRXx UCCx transmit on demand register 2 bytes 22.3.4/22-6 —
UCCx_BASE+0xA Reserved — 2 bytes — —
UCCx_BASE+0xC UDSRx UCCx data synchronization register 2 bytes 26.4.5/26-11 —
UCCx_BASE+OxE Reserved — 2 bytes — —
UCCx_BASE+0x10 UCCEXx UCCx event register 4 bytes 27.2.2.5/27-12 —
28.4.2.5/28-10
UCCx_BASE+0x14 UCCMXx UCCx mask register 4 bytes 27.2.2.5/27-12 —
28.4.2.5/28-10
UCCx_BASE+0x18 UCCSx UCCXx status register 1 byte 27.2.2.6/27-15 —
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Memory Map

Internal Address Abbreviation Name Size Section/Page | Comments
UCCx_BASE+0x19 Reserved — 7 bytes — —
—UCCx_BASE+0x1F
UCCx_BASE+0x20 URFBXx UCC receive FIFO base 4 bytes 26.5.1/26-13 —
UCCx_BASE+0x24 URFSx UCC receive FIFO size 2 bytes 26.5.2/26-13 —
UCCx_BASE+0x26 Reserved — 2 bytes — —
UCCx_BASE+0x28 URFETX UCC receive FIFO emergency 2 bytes 26.5.3/26-14 —

threshold
UCCx_BASE+0x2A URFSETx UCC receive FIFO special emergency | 2 bytes 26.5.4/26-14 —

threshold
UCCx_BASE+0x2C UTFBx UCC transmit FIFO base 4 bytes 26.5.5/26-15 —
UCCx_BASE+0x30 UTFSx UCC transmit FIFO size 2 bytes 26.5.6/26-15 —
UCCx_BASE+0x32 Reserved — 2 bytes — —
UCCx_BASE+0x34 UTFETX UCC transmit FIFO emergency 2 bytes 26.5.7/26-16 —

threshold
UCCx_BASE+0x36 Reserved — 2 bytes — —
UCCx_BASE+0x38 UTFTT UCC transmit FIFO transmit threshold | 2 bytes 26.5.8/26-16 —
UCCx_BASE+0x3A Reserved — 2 bytes — —
UCCx_BASE+0x3C UTPTX UCC transmit polling timer 2 bytes 26.4.3/26-10 —
UCCx_BASE+0x3E Reserved — 2 bytes — —
UCCx_BASE+0x40 URTRYX UCC retry counter register 4 bytes 26.5.9/26-17 —
UCCx_BASE+0x44 Reserved — 76 bytes — —
—UCCx_BASE+0x8F
UCCx_BASE+0x90 GUEMRXx UCC general extended mode register 1 byte 22.3.2/22-5 —
UCCx_BASE+0x91 Reserved — 111 bytes — —
—UCCx_BASE+0xFF

Ethernet General Configuration

UCCx_BASE+0x100 MACCFG1 Mac configuration register #1 4 bytes 29.5.1.4/29-32 —
UCCx_BASE+0x104 MACCFG2 Mac configuration register #2 4 bytes 29.5.1.5/29-34 —
UCCx_BASE+0x108 IPGIFG Interframe gap register 4 bytes 29.5.1.6/29-36 —
UCCx_BASE+0x10C |HAFDUP Half-duplex register 4 bytes 29.5.1.7/29-37 —
UCCx_BASE+0x110 |Reserved — 12 bytes — —
UCCx_BASE+0x120 MIIMCFG MIlI mgmt configuration register 4 bytes 29.5.1.8/29-38 —
UCCx_BASE+0x124 MIIMCOM MIl mgmt command register 4 bytes 29.5.1.9/29-39 —
UCCx_BASE+0x128 MIIMADD MII mgmt address register 4 bytes | 29.5.1.10/29-40 —
UCCx_BASE+0x12C | MIIMCON MII mgmt control register 4 bytes | 29.5.1.11/29-41 —

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

Freescale Semiconductor

2-27




Memory Map

Table 2-4. Detailed QUICC Engine Memory Map (continued)

Internal Address Abbreviation Name Size Section/Page | Comments
UCCx_BASE+0x130 MIIMSTAT MIlI mgmt status register 4 bytes | 29.5.1.12/29-41 | Read only
UCCx_BASE+0x134 MIIMIND MIl mgmt indication register 4 bytes | 29.5.1.13/29-42 | Read only
UCCx_BASE+0x138 |Reserved — 4 bytes — —
UCCx_BASE+0x13C | IFSTAT Interface status register 4 bytes | 29.5.1.14/29-43 | Read only
UCCx_BASE+0x140 MACSTNADDR1 | Station address part 1 register 4 bytes | 29.5.1.15/29-43 —
UCCx_BASE+0x144 MACSTNADDR?2 | Station address part 2 register 4 bytes | 29.5.1.16/29-44 —
UCCx_BASE+0x148 |Reserved — 8 bytes — —
UCCx_BASE+0x150 UEMPR UCC Ethernet MAC parameter register | 4 bytes | 29.5.1.17/29-45 —
UCCx_BASE+0x154 |Reserved — 4 bytes — —
UCCx_BASE+0x158 UESCR UCC Ethernet statistics control register | 2 bytes | 29.5.1.18/29-45 —
UCCx_BASE+0x15A— | Reserved — — — —
Ox17F

Ethernet Statistics Counters

UCCx_BASE+0x180 |TX64 Transmit and receive 64-byte frame 4 bytes 29.7.5/29-93 —
counter

UCCx_BASE+0x184 | TX127 Transmit and receive 65- to 127-byte 4 bytes 29.7.5/29-93 —
frame counter

UCCx_BASE+0x188 | TX255 Transmit and receive 128- to 255-byte | 4 bytes 29.7.5/29-93 —
frame counter

UCCx_BASE+0x18C |RX64 Receive and receive 64-byte frame 4 bytes 29.7.5/29-93 —
counter

UCCx_BASE+0x190 RX127 Receive and receive 65- to 127-byte 4 bytes 29.7.5/29-93 —
frame counter

UCCx_BASE+0x194 Rx255 Receive and receive 128- to 255-byte 4 bytes 29.7.5/29-93 —
frame counter

UCCx_BASE+0x198 | TXOK Transmit good bytes counter 4 bytes 29.7.5/29-93 —

UCCx_BASE+0x19C | TXCF Transmit control frame counter 2 bytes 29.7.5/29-93 —

UCCx_BASE+0x1A0 |TMCA Transmit multicast control frame 4 bytes 29.7.5/29-93 —
counter

UCCx_BASE+0x1A4 |TBCA Transmit broadcast packet counter 4 bytes 29.7.5/29-93 —

UCCx_BASE+0x1A8 |RXFOK Receive frame OK counter 4 bytes 29.7.5/29-93 —

UCCx_BASE+0x1BO |RBYT Receive good and bad bytes counter 4 bytes 29.7.5/29-93 —

UCCx_BASE+0x1AC |RXBOK Receive bytes OK counter 4 bytes 29.7.5/29-93 —

UCCx_BASE+0x1B4 |RMCA Receive multicast packet counter 4 bytes 29.7.5/29-93 —

UCCx_BASE+0x1B8 |RBCA Receive broadcast packet counter 4 bytes 29.7.5/29-93 —

UCCx_BASE+0x1BC |SCAR Statistics carry register 4 bytes 29.7.5/29-93 —
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Memory Map

Internal Address Abbreviation Name Size Section/Page | Comments
UCCx_BASE+0x1C0O |SCAM Statistics carry mask register 4 bytes 29.7.5/29-93 —
UCCx_BASE+0x1C4- | Reserved — 7 bytes — —
Ox1FF

UTOPIA Controllers
UTOPIA: UPC1_BASE=0x0_2E00
UPCn_BASE+0x00 UPGCR UTOPIA general configuration register | 2 bytes 31.6.1/31-16 —
UPCn_BASE+0x04 UPLPA UTOPIA last PHY address 2 bytes 31.6.2/31-17 —
UPCn_BASE+0x08 UPHEC ATM HEC register 2 bytes 31.6.3/31-17 —
UPCn_BASE+0x0C UPUC UTOPIA UCC configuration 4 bytes 31.6.4/31-18 —
UPCn_BASE+0x10 UPDC1 UTOPIA device 1 configuration 4 bytes 31.6.5/31-19 —
UPCn_BASE+0x14 Reserved — 4 bytes — —
UPCn_BASE+0x18 Reserved — 4 bytes — —
UPCn_BASE+0x1C Reserved — 4 bytes — —
UPCn_BASE+0x20 Reserved — 1 byte — —
UPCn_BASE+0x28 Reserved — 4 bytes — —
UPCn_BASE+0x30 UPDRS1 H UTOPIA device 1 rate select 4 bytes 31.6.9/31-22 —
UPCn_BASE+0x38 Reserved — 4 bytes — —
UPCn_BASE+0x3C Reserved — 4 bytes — —
UPCn_BASE+0x40 Reserved — 4 bytes — —
UPCn_BASE+0x44 Reserved — 4 bytes — —
UPCn_BASE+0x48 Reserved — 4 bytes — —
UPCn_BASE+0x4C Reserved — 4 bytes — —
UPCn_BASE+0x50 UPDRP1 UTOPIA device 1 receive priority low 4 bytes 31.6.10/31-23 —
UPCn_BASE+0x54 Reserved — 4 bytes — —
UPCn_BASE+0x58 Reserved — 4 bytes — —
UPCn_BASE+0x5C Reserved — 4 bytes — —
UPCn_BASE+0x60 UPDE1 UTOPIA device 1 event 4 bytes 31.6.11/31-23 —
UPCn_BASE+0x64 Reserved — 4 bytes — —
UPCn_BASE+0x68 Reserved — 4 bytes — —
UPCn_BASE+0x6C Reserved — 4 bytes — —
UPCn_BASE+0x70 UPRP1 UTOPIA device 1 internal rate config 2 bytes 31.6.6/31-21 —
UPCn_BASE+0x72 Reserved — 2 bytes — —
UPCn_BASE+0x74 Reserved — 2 bytes — —
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Internal Address Abbreviation Name Size Section/Page | Comments
UPCn_BASE+0x76 Reserved — 2 bytes — —
UPCn_BASE+0x80 UPTIRR1_O Device 1 transmit internal rate O 2 bytes 31.6.7/31-21 —
UPCn_BASE+0x82 UPTIRR1_1 Device 1 transmit internal rate 1 2 bytes —
UPCn_BASE+0x84 UPTIRR1_2 Device 1 transmit internal rate 2 2 bytes —
UPCn_BASE+0x86 UPTIRR1_3 Device 1 transmit internal rate 3 2 bytes —
UPCn_BASE+0x88 Reserved — 2 bytes — —
UPCn_BASE+0x8A Reserved — 2 bytes — —
UPCn_BASE+0x8C Reserved — 2 bytes — —
UPCn_BASE+O0x8E Reserved — 2 bytes — —
UPCn_BASE+0x90 Reserved — 2 bytes — —
UPCn_BASE+0x92 Reserved — 2 bytes — —
UPCn_BASE+0x94 Reserved — 2 bytes — —
UPCn_BASE+0x96 Reserved — 2 bytes — —
UPCn_BASE+0x98 Reserved — 2 bytes — —
UPCn_BASE+0x9A Reserved — 2 bytes — —
UPCn_BASE+0x9C Reserved — 2 bytes — —
UPCn_BASE+0x9E Reserved — 2 bytes — —
UPCn_BASE+0xAO0 UPER1 Device 1 port enable register 4 bytes 31.6.8/31-22 —
UPCn_BASE+0xA4 Reserved — 4 bytes — —
UPCn_BASE+0xA8 Reserved — 4 bytes — —
UPCn_BASE+0xAC Reserved — 4 bytes — —
UPCn_BASE+0xB0O-U | Reserved — 352 bytes — —
PCn_BASE+0x1FF
0x0_2800-0x0_2DFF, |Reserved — 3 Kbytes — —
0x0_3800-0x0_3DFF

SDMA-General
0x0_4000 SDSR Serial DMA status register 4 bytes 18.1.8.1/18-6 —
0x0_4004 SDMR Serial DMA mode register 4 bytes 18.1.8.2/18-7 —
0x0_4008 SDTR1 SDMA system bus threshold register 4 bytes 18.1.8.3/18-9 —
0x0_400C SDTR2 SDMA secondary bus threshold 4 bytes 18.1.8.3/18-9 —
register
0x0_4010 SDHY1 SDMA system bus hysteresis register 4 bytes 18.1.8.4/18-11 —
0x0_4014 SDHY2 SDMA secondary bus hysteresis 4 bytes 18.1.8.4/18-11 —

register
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Table 2-4. Detailed QUICC Engine Memory Map (continued)

Memory Map

Internal Address Abbreviation Name Size Section/Page | Comments
0x0_4018 SDTA1 SDMA system bus address register 4 bytes 18.1.8.5/18-12 —
0x0_401C SDTA2 SDMA secondary bus address register | 4 bytes 18.1.8.5/18-12 —
0x0_4020 SDTM1 SDMA system bus MSNUM register 4 bytes 18.1.8.6/18-12 —
0x0_4024 SDTM2 SDMA secondary bus MSNUM register | 4 bytes 18.1.8.6/18-12 —
0x0_4028-0x0_4037 |Reserved — 16 bytes — —
0x0_4038 SDAQR SDMA address bus qualify register 4 bytes 18.1.8.7/18-13 —
0x0_403C SDAQMR SDMA address bus qualify mask 4 bytes 18.1.8.8/18-14 —

register
0x0_4044 SDEBCR SDMA CAM entries base register 4 bytes 18.1.8.9/18-14 —
0x0_4048-0x_0407F | Reserved — 56 bytes — —
0x0_4080-0x0_42FF | Reserved — 72 bytes — —
0x0_4300-0x0_43FF | Reserved — 256 bytes — —
0x0_4400—0x0_44FF |Reserved — 256 bytes — —
0x0_4600-0x0_7FFF |Reserved — 145 — —
Kbytes
0x0_8000-0x3_FFFF | RAM Space
0x0_8000-0x0_FFFF |Reserved — 32 Kbytes — —
Multi-user RAM
0x1_0000-0x1_3FFF | MURAM Multi-user RAM 16 — —
Kbytes
0x1_4000-0x1_BFFF |Reserved — 32 Kbytes — —
0x1_CO000-0x3_FFFF | Reserved — 144 — —
Kbytes
0x4_0000-0xF_FFFF | Reserved — 768 — —
Kbytes
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Chapter 3
Signal Descriptions

This chapter describes the MPC8323E external signals. It is organized into the following sections:

* Overview of signals and cross references for signals that serve multiple functions, including two
lists: one ordered by functiona block and one alphabetical.

» Listof reset configuration signals
» Listof output signal states at reset
» Pardllel I/O port signals

NOTE

A bar over asignal nameindicates that the signal is active low, such as
IRQ_OUT (interrupt out). Active-low signals are referred to as asserted
(active) when they arelow and negated when they are high. Signalsthat are
not activelow, such asIRQ (interrupt input), arereferred to asasserted when
they are high and negated when they are low.

Internal signals throughout this document are shown as lower case and in
italics. For example, sys logic_clkisan internal signal. These are
referenced only as necessary for understanding of the external functionality
of the device.

3.1  Signals Overview

The MPCB8323E signals are grouped as follows:
* DDR memory interface signals
* PCl interface signals
* QUICC Engineinterface signals
* DUART interface signals
 1°Cinterface signals
* Local businterface signals
* PICinterfacesignas
*  PM interface signa
» JTAG PMC, system control signals
» Clock signals
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Signal Descriptions

Figure 3-1 illustrates the external signals of the MPC8323E, showing how the signals are grouped. Refer
to the MPC8323E I ntegrated Processor Hardware Specifications for a pinout diagram showing pin
numbers and alisting of all the electrical and mechanical specifications.

MEMC_MDQJ0:31] 32 16 LADI[0:15
o MEMC_MDM[0:3] |, lo|_ LA[16:25] o
< =0 >
DDR Memory MEMC_MDQS[0:3] |, 4| LCs[0:3] -
Interface MEMC_MBAI0:2 LWE[0:1)/LBS[0:1 « | Local Bus
< _MBA[0:2] | 3 2 >
65signals | MEMC_MA[0:13] |14 1| LBCTL . | Interface
D MEMC_MWE |, 1__LaLE > | 42 signals
-~ MEMC MRAS 1 LGPLO/cfg_reset_source[0] -
< MEMC MCAS 1 1 LGPL1/cfg_reset_source[1] -
<< — 1 — -
=~ MEMC_MCS |, 1| LGPL2/LOE >
: MEMC_MCKE 1 1 LGPL3/cfg _reset source[2] >
= MEMC_MCK | 1 1| < LGPLA/LGTA/LUPWAIT
_ MEMC_MCK |, 1| < LepLs ;
D MEMC_MODT | { 2| LCLK[0:1] >
T~ —
IIC_SDA
[ UART_SOUT1/MSRCIDO/LSRCIDO 1 ll<—cse.. > ]'2(3_ Interface
DUART | = UART_SOUT2/MSRCID4/LSRCID4 1 1 2 signals
<
Interface UART_SIN1/MSRCID1/LSRCID1 1
8 Signals 1
UART_SIN2/MDVAL/LDVAL -
>
__ UART_RTSI/MSRCID3/LSRCID3 1
~ UART RTs2 1 1 mgﬁﬁfﬁfgp IN >
UART_CTS1/MSRCID2/LSRCID2 o1 I <roms PIC
UART_CTS2 Tl 6 <— Interface
= B > 1 IRQ[6]/CKSTOP_OUT » | 13 signals
1| < TRQI7I/CKSTOP_IN
<
o MPC8323E
oG INTA/IRglagILEJ"T' 1 1| <« CFG_CLKIN DIV Configuration
j PCl_RESET_OUT 1 1| CFG_LBIU MUX EN 2 signals
< PCLADBLO] o | 1,
PCI_C/BE[3:0] "
€<=
- PCLPAR o |
< >
< PCIFRAME | 7
- PCLTRDY |
PCI = PCI_IRDY o 1 1 QUIESCE El PM Interface
54 - PCLSTOP | | Z | 1signal
signals - PCI DEVSEL | |
< PCLIDSEL > 1
- PCI_SERR _
< > 1
P PCI PERR 3 | |
< >
< PCI REQ[l]/CIZgILEEQéOS] <
- PO REQE > | 1/ <—PORESET System
— > 1 1| <« HRESET » | Control
< PCI GNT[0] o | 1 1 SRESET Interface
< PCI_GNT[1/CPCI_HS_LED” | 3 signals
< PCI_GNT[2J/CPCI_HS ENUM | ;
Clock CE_PA[0:31] .
10 signals CLKIN 1 gg CE_PBJ0:31] QUICC Engine
CLKIN 3 CE_PC[0:31] Block
< 1 CE_PDI[0:31] 128 signals
_ PCI_SYNC_OUT 1 32
- RTC_CLK |1
PCI_SYNC_IN L
>
_ PCI_CLKO 1 1] < Trglf
<
1
< PCI_CLK1 1 1 <—po — J|TAGf
PCI_CLK2 1| <—IMS > | Intertace
< — 1 h ; TRST 5 signals

Figure 3-1. MPC8323E Signal Groupings

Note that individual chapters of this document provide details for each signal, describing each signal’s
behavior when asserted and negated and when the signal is an input or an outpui.
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Signal Descriptions

The following tables provide summaries of signal functions. Table 3-1 provides a summary of the signals
grouped by function, and Table 3-2 providesasummary of the signals grouped al phabetically. Thesetables
detail the signal name, interface, alternate functions, number of signals, and whether the signal isan input,
an output, or bidirectional. They also provide a pointer to the table where the signal function is described.

Table 3-1. MPC8323E Signal Reference by Functional Block

Signal Name Alternate Function(s) Description Fug::;i:knal Sl\ilgﬁglfs /0| Table/Page
DDR SDRAM Memory Controller Interface
MEMC_MDQJ0:31] — DDR data DDR 32 |l/O| 9-3/9-5
MEMC_MDMI[O0:3] — DDR data mask 0-3 DDR 4 o) 9-3/9-5
MEMC_MDQSJ[0:3] — DDR data strobe DDR 4 I/0 9-3/9-5
MEMC_MBA[0:2] — DDR bank select DDR 3 o 9-3/9-5
MEMC_MA[0:13] — DDR address DDR 14 |0 9-3/9-5
MEMC_MWE — DDR write enable DDR 1 o 9-3/9-5
MEMC_MRAS — DDR row address strobe DDR 1 o} 9-3/9-5
MEMC_MCAS — DDR column address strobe DDR 1 o 9-3/9-5
MEMC_MCS — DDR chip select (2/DIMM) DDR 1 o} 9-3/9-5
MEMC_MCKE — DDR clock enable DDR 1 o 9-4/9-7
MEMC_MCK — DDR differential clocks (positive) DDR 1 o 9-4/9-7
MEMC_MCK — DDR differential clocks (negative) DDR 1 o} 9-4/9-7
MEMC_MODT — On-die termination for DRAM chip DDR 1 o 9-3/9-5
PCI
PCI_INTA/ PCI_INTA PCl interrupt output PCI 1 O | 13-3/13-5
IRQ_OUT/ IRQ_OUT Interrupt output IPIC O | 13-3/13-5
PCI_RESET_OUT — PCI reset PCI 1 o 13-3/13-5
PCI_AD[31:0] — PCI address/data PCI 32 /10| 13-3/13-5
PCI_C/BE[3:0] PCI_C PCI command PCI 4 /0| 13-3/13-5
BE[3:0] Byte enable PCI /0| 13-3/13-5
PCI_PAR — PCI parity PCI 1 /10| 13-3/13-5
PCI_FRAME — PCI frame PCI 1 /0| 13-3/13-5
PCI_TRDY — PClI target ready PCI 1 /0| 13-3/13-5
PCI_IRDY — PCl initiator ready PCI 1 /0| 13-3/13-5
PCI_STOP — PCI stop PCI 1 /0| 13-3/13-5
PCI_DEVSEL — PCI device select PCI 1 /0| 13-3/13-5
PCI_IDSEL — PCl initial device select PCI 1 | 13-3/13-5
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Signal Descriptions

Table 3-1. MPC8323E Signal Reference by Functional Block (continued)

Functional

No. of

Signal Name Alternate Function(s) Description Block Signals /0| Table/Page
PCI_SERR — PCI system error PCI 1 /10| 13-3/13-5
PCI_PERR — PCI parity error PCI 1 /0| 13-3/13-5
PCI_REQO — PCl request 0 PCI 1 /10| 13-3/13-5
PCI_REQ1/ PCI_REQ1 PCl request 1 PCI 1 | 13-3/13-5
CPCI_HS_ES -

- - CPCI_HS_ES Compact PCI hot swap ejector CPCI | 13-3/13-5

switch
PCI_REQ2 — PCI request 2 PCI 1 | 13-3/13-5
PCI_GNTO — PCl grant O PCI 1 /0| 13-3/13-5
PCI_GNTY1/ PCI_GNT1 PCl grant 1 PCI 1 O 13-3/13-5
CPCI_HS_LED

- - CPCI_HS_LED Compact PCI hot swap LED CPCI O | 13-3/13-5
PCI_GNT2/ PCI_GNT2 PCI grant 2 PCI 1 O | 13-3/13-5
CPCI_HS_ENUM P —

- - CPCI_HS_ENUM Compact PCI hot swap enumerator CPCI O | 13-3/13-5
M66EN — PCI 66-MHz timing on/off. PCI 1 | 13-3/13-5

Local Bus Controller Interface
LAD[0:15] — LBC address/data LBC 16 /0| 10-2/10-5
LA[16:25] — LBC port address 16—-25 LBC 10 O | 10-2/10-5
LCS[0:3] — LBC chip select 0-3 LBC 4 O | 10-2/10-5
LWE[0:1])/ LWE[0:1] LBC write enable 0-1 LBC 2 O | 10-2/10-5
LBS[0:1] —
LBS[0:1] Byte select 0-1 O | 10-2/10-5
LBCTL — LBC data buffer control LBC 1 O | 10-2/10-5
LALE — LBC address latch enable LBC 1 O | 10-2/10-5
LGPLO/cfg_reset_sour LGPLO LBC UPM general purpose line 0 LBC 1 O | 10-2/10-5
ce0
cfg_reset_source0 |Configuration reset source 0 Reset & | 4-1/4-1
clock
LGPL1/cfg_reset_sour LGPL1 LBC UPM general purpose line 1 LBC 1 O | 10-2/10-5
cel
cfg_reset_sourcel |Configuration reset source 1 Reset & | 4-1/4-1
clock
LGPL2/LOE LGPL2 LBC UPM general purpose line 2 LBC 1 O | 10-2/10-5
LOE LBC output enable O | 10-2/10-5
LGPL3/cfg_reset_sour LGPL3 LBC UPM general purpose line 3 LBC — O | 10-2/10-5
ce2
cfg_reset_source2 |Configuration reset source 2 Reset & — | 4-1/4-1
clock
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Table 3-1. MPC8323E Signal Reference by Functional Block (continued)

Signal Descriptions

. . o Functional | No. of

Signal Name Alternate Function(s) Description Block Signals /0| Table/Page
LGPL4/LGTA/ LGPL4 LBC UPM general purpose line 4 LBC 1 /0| 10-2/10-5
LUPWAIT — -

LGTA GPCM terminate access

LUPWAIT UPM wait
LGPL5 — LBC UPM general purpose line 5 LBC 1 O | 10-2/10-5
LCLK]O] — LBC clocks 0 LBC 1 10-2/10-5
LCLK]1] — LBC clocks 1 LBC 1 10-2/10-5
Programmable Interrupt Controller

MCP_OUT — Machine check interrupt output IPIC 1 o 8-2/8-5
1RQ[0)/ 1RQ[0] External interrupt O IPIC 1 I 8-2/8-5
MCP_IN E— - - -

- MCP_IN Machine check interrupt input IPIC | 8-2/8-5
1RQ[1] — External interrupt 1 IPIC 1 I 8-2/8-5
1RQ[2:5] — External interrupts 2-5 IPIC 4 I 8-2/8-5
1RQ[6)/ 1RQ[6] External interrupt 6 IPIC 1 I 8-2/8-5
CKSTOP_OUT —

CKSTOP_OUT Checkstop output CPU (0] 4-3/4-4
1RQ[7)/ 1RQ[7] External interrupt 7 IPIC 1 I 8-2/8-5
CKSTOP_IN — -

- CKSTOP_IN Checkstop input CPU | 4-3/4-4
DUART
UART_SOUTY/ UART_SOUT1 UART1 serial data out UART 1 O | 16-2/16-3
MSRCIDI[0]/
LSRCID[0] MSRCIDI[0] DDR memory debug source port ID DDR o 9-7/9-10
0
LSRCIDI[0] LBC debug source portID 0 LBC 10-2/10-5
UART_SOUT2/ UART_SOUT2 UART?2 serial data out UART 1 16-2/16-3
MSRCID[4]/
LSRCID[4] MSRCID[4] DDR memory debug source port ID DDR o 9-7/9-10
0
LSRCID[4] LBC debug source port ID 4 LBC O | 10-2/10-5
UART_SIN1/ UART_SIN1 UART1 serial data in UART 1 | 16-2/16-3
MSRCID[1]/
LSRCID[1] MSRCID[1] DDR memory debug source port ID DDR (0] 9-7/9-10
1
LSRCID[1] LBC debug source port ID 1 LBC O | 10-2/10-5
UART_SIN2/ UART_SIN2 UART?2 serial data in UART 1 @) 16-2/16-3
MDVAL/ -
LDVAL MDVAL DDR memory debug data valid DDR (0] 9-7/9-10
LDVAL LBC debug data valid LBC O | 10-2/10-5
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Table 3-1. MPC8323E Signal Reference by Functional Block (continued)

Signal Name Alternate Function(s) Description Fug::;i:knal Sl\ilgﬁglfs /0| Table/Page
UART_CTS1/ UART_CTS1 UART1 clear to send UART 1 I | 16-2/16-3
MSRCID[2)/

LSRCID[2] M1SRCID2 E)DR memory debug source port ID DDR o 9-7/9-10
LSRCID2 LBC debug source port ID 2 LBC O | 10-2/10-5
UART_CTS2 — UART2 clear to send UART 1 I | 16-2/16-3
UART_RTS1 UART_RTS1 UART1 ready to send UART 1 O | 16-2/16-3
MSRCID[3]/
LSRCID[3] MSRCID3 g)DR memory debug source port ID DDR o 9-7/9-10
LSRCID3 LBC debug source port ID 3 LBC 10-2/10-5
UART_RTS2 — UART2 ready to send UART 1 O | 16-2/16-3
I°C Interface
IIC_SDA — 12C serial data 12C 1 /10| 15-2/15-3
IIC_SCL — 12C serial clock 12C 1 /10| 15-2/15-3
QUICC Engine Block
CE_PAJ0:31] — QUICC Engine parallel port A QuiICC 32 /10| 3-11/3-21
Engine
CE_PBJ[0:31] — QUICC Engine parallel port B QuICC 32 /10| 3-12/3-24
Engine
CE_PCJ0:31] — QUICC Engine parallel port C Quicc 32 /10| 3-13/3-28
Engine
CE_PDJ0:31] — QUICC Engine parallel port D QuICC 32 /10| 3-14/3-31
Engine
Clocks
PCI_CLK_OUT[0:2] — PCI clock out 0-2 Clocks 3 o 4-2/4-3
CLKIN — Clock input Clocks 1 | 4-2/4-3
CLKIN — Clock output Clocks 1 o) 4-2/4-3
RTC_CLK — — Clocks 1 | 4-2/4-3
PCI_SYNC_IN — PCI clock sync input Clocks 1 | 4-2/4-3
PCI_SYNC_OUT — PCI clock sync output Clocks 1 0] 4-2/4-3
JTAG
TCK — Test clock JTAG 1 | 17-2/17-2
TDI — Test data in JTAG 1 | 17-2/17-2
TDO — Test data out JTAG 1 O | 17-2/17-2
TMS — Test mode select JTAG 1 | 17-2/17-2
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Table 3-1. MPC8323E Signal Reference by Functional Block (continued)

Signal Name Alternate Function(s) Description Functional | No. of /0| Table/Page

Block Signals

TRST — Test reset JTAG 1 | 17-2/17-2

PMC

QUIESCE — Quiesce state PMC 1 O | 5-60/5-60

Configuration

CFG_CLKIN_DIV — Configuration clock in division Reset & 1 | 4-7/4-11
selection clock
CFG_LBIU_MUX_EN — Selects multiplexing for Reset & 1 | 3-6/3-14

address/data bus of the LBC block clock

System Control

PORESET — Power-on reset System 1 | 4-1/4-1
control

HRESET — Hard reset System 1 1/0 4-1/4-1
control

SRESET — Soft reset System 1 1/0 4-1/4-1
control
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Signal Descriptions

Table 3-2 lists the signals in aphabetical order.
Table 3-2. MPC8323E Alphabetical Sighal Reference

. . A Functional | No. of
Signal Name Alternate Function(s) Description Block Signals /0 | Table/Page
CE_PAJ0:31] — QUICC Engine parallel port A QuUICC 32 110 3-11/3-21
Engine
CE_PB[0:31] — QUICC Engine parallel port B QuicCC 32 110 | 3-12/3-24
Engine
CE_PCJ0:31] — QUICC Engine parallel port C Quicc 32 /10 | 3-13/3-28
Engine
CE_PDJ[0:31] — QUICC Engine parallel port D QuiccC 32 /10 | 3-14/3-31
Engine
CFG_CLKIN_DIV — Configuration clock in division Reset & 1 | 4-7/4-11
selection clock
CFG_LBIU_MUX_EN — Selects multiplexing for Reset & 1 | 3-6/3-14
address/data bus of the LBC clock
block
CLKIN — Clock input Clocks 1 | 4-2/4-3
CLKIN — Clock output Clocks 1 o 4-2/4-3
HRESET — Hard reset System 1 1/0 4-4/4-5
control
IIC_SCL — 12C serial clock 12C 1 110 15-2/15-3
IIC_SDA — 12C serial data 12C 1 110 15-2/15-3
IRQ[O) 1RQI0] External interrupt 0 IPIC 1 [ 8-2/8-5
MCP_IN p—

- MCP_IN Machine check interrupt input IPIC | 8-2/8-5
IRQI1] — External interrupt 1 IPIC 1 I 8-2/8-5
IRQJ[2:5] — External interrupts 2-5 IPIC 4 I 8-2/8-5
IRQ[6)/ 1RQI6] External interrupt 6 IPIC 1 [ 8-2/8-5
CKSTOP_OUT P ——

CKSTOP_OUT Checkstop output CPU (0] 4-5/4-10
IRQ[7) 1RQ[7] External interrupt 7 IPIC 1 I 8-2/8-5
CKSTOP_IN ——— -

CKSTOP_IN Checkstop input CPU | 4-5/4-10
LA[16:25] — LBC port address 16—-25 LBC 10 o 10-2/10-5
LAD[0:15] — LBC address/data LBC 16 1/0 | 10-2/10-5
LALE — LBC address latch enable LBC 1 o 10-2/10-5
LBCTL — LBC data buffer control LBC 1 o 10-2/10-5
LCLK]O] — LBC clocks 0 LBC 1 (0] 10-2/10-5
LCLKJ1] — LBC clocks 1 LBC 1 0] 10-2/10-5
LCS[0:3] — LBC chip select 0-3 LBC 4 o 10-2/10-5
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Table 3-2. MPC8323E Alphabetical Signal Reference (continued)

Signal Descriptions

Signal Name Alternate Function(s) Description Fug(l:ct)ifknal S'\ilgﬁglfs /0 | Table/Page
LGPLO/cfg_reset_sour LGPLO LBC UPM general purpose line 0 LBC 1 (0] 10-2/10-5
ce0 cfg_reset_source0 |Configuration reset source 0 Reset & | 4-5/4-10

clock
LGPL1/cfg_reset_sour LGPL1 LBC UPM general purpose line 1 LBC 1 o 10-2/10-5
cel cfg_reset_sourcel |Configuration reset source 1 Reset & | 4-7/4-11

clock
LGPL2/LOE LGPL2 LBC UPM general purpose line 2 LBC 1 o 10-2/10-5

LOE LBC output enable O | 10-2/10-5

LGPL3/cfg_reset_sour LGPL3 LBC UPM general purpose line 3 LBC (0] 10-2/10-5
ce2 cfg_reset_source2 |Configuration reset source 2 Reset & | 4-5/4-10

clock
LGPL4/LGTA/ LGPL4 LBC UPM general purpose line 4 LBC 1 /O | 10-2/10-5
LUPWAIT LGTA GPCM terminate access

LUPWAIT UPM wait

LGPL5 — LBC UPM general purpose line 5 LBC 1 o 10-2/10-5
LWE[0:1)/ LWEJ0:1] LBC write enable 0-1 LBC 2 O | 10-2/10-5
LBS[0:1] LBS[0:1] Byte select 0-1 O | 10-2/10-5
M66EN — PCI 66-MHz timing on/off. PCI 1 | 13-3/13-5
MCP_OUT — Machine check interrupt output IPIC 1 o} 8-2/8-5
MEMC_MA[0:13] — DDR address DDR 14 o) 9-3/9-5
MEMC_MBA[0:2] — DDR bank select DDR 3 o 9-3/9-5
MEMC_MCAS — DDR column address strobe DDR 1 o} 9-3/9-5
MEMC_MCK — DDR differential clocks (positive) DDR 1 o 9-4/9-7
MEMC_MCK — DDR differential clocks (negative) DDR 1 0 9-4/9-7
MEMC_MCKE — DDR clock enable DDR 1 o 9-4/9-7
MEMC_MCS — DDR chip select (2/DIMM) DDR 1 o} 9-3/9-5
MEMC_MDM][O0:3] — DDR data mask 0-3 DDR 4 o) 9-3/9-5
MEMC_MDQI0:31] — DDR data DDR 32 110 9-3/9-5
MEMC_MDQSJ[0:3] — DDR data strobe DDR 4 I/0 9-3/9-5
MEMC_MODT — On-die termination for DRAM chip DDR 1 o 9-3/9-5
MEMC_MRAS — DDR row address strobe DDR 1 o} 9-3/9-5
MEMC_MWE — DDR write enable DDR 1 o 9-3/9-5
MEMC_MWE — DDR write enable DDR 1 o 9-3/9-5
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Table 3-2. MPC8323E Alphabetical Signal Reference (continued)

. . A Functional | No. of
Signal Name Alternate Function(s) Description Block Signals /0 | Table/Page
PCI_AD[31:0] — PCI address/data PCI 32 /10 | 13-3/13-5
PCI_C/BE[3:0] PCI_C PCI command PCI 4 /0 | 13-3/13-5
BE[3:0] Byte enable PCI /O | 13-3/13-5
PCI_CLK_OUTI[0:2] — PCI clock out 0-2 Clocks 3 0] 4-4/4-5
PCI_CLOCK/ PCI_CLOCK PCI clock Clocks 1 | 4-2/4-3
PCI_SYNC_IN _
- - PCI_SYNC_IN PCI clock sync input Clocks
PCI_DEVSEL — PCI device select PCI 1 110 13-3/13-5
PCI_FRAME — PCI frame PCI 1 110 13-3/13-5
PCI_GNT[O0] — PCl grant 0 PCI 1 /O | 13-3/13-5
PCI_GNT[1)/ PCI_GNT[1] PCl grant 1 PCI 1 O | 13-3/13-5
CPCI_HS_LED
-~ CPCI_HS_LED Compact PCI hot swap LED CPCI (0] 13-3/13-5
PCI_GNT[2)/ PCI_GNT[2] PCI grant 2 PCI 1 O | 13-3/13-5
CPCI_HS_ENUM P ——
- - CPCI_HS_ENUM Compact PCI hot swap CPCI 0] 13-3/13-5
enumerator
PCI_IDSEL — PCl initial device select PCI 1 | 13-3/13-5
PCL_INTA/IRQ_OUT PCL_INTA PCl interrupt output PCI 1 O | 13-3/13-5
IRQ_OUT Interrupt output IPIC o 13-3/13-5
PCI_IRDY — PCl initiator ready PCI 1 /10 | 13-3/13-5
PCI_PAR — PCI parity PCI 1 110 13-3/13-5
PCI_PERR — PCI parity error PCI 1 /10 | 13-3/13-5
PCI_REQI[0] — PCI request 0 PCI 1 /10 | 13-3/13-5
PCI_REQI1])/ PCI_REQI[1] PCl request 1 PCI 1 [ 13-3/13-5
CPCI_HS_ES :
- - CPCI_HS_ES Compact PCI hot swap ejector CPCI | 13-3/13-5
switch
PCI_REQI[2] — PCl request 2 PCI 1 [ 13-3/13-5
PCI_RESET_OUT — PCl reset PCI 1 0] 13-3/13-5
PCI_SERR — PCI system error PCI 1 /10 | 13-3/13-5
PCI_STOP — PClI stop PCI 1 /O | 13-3/13-5
PCI_SYNC_IN — PCI clock sync input Clocks 1 | 4-4/4-5
PCI_SYNC_OUT — PCI clock sync output Clocks 1 (0] 4-4/4-5
PCI_TRDY — PCI target ready PCI 1 /10 | 13-3/13-5
PORESET — Power-on reset System 1 | 4-3/4-4
control
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Table 3-2. MPC8323E Alphabetical Signal Reference (continued)

Signal Descriptions

Functional

No. of

Signal Name Alternate Function(s) Description Block Signals /0 | Table/Page
RTC_CLK — Clocks 1 | 4-4/4-5
QUIESCE — Quiesce state PMC 1 (0] 5-60/5-60
SRESET — Soft reset System 1 1/0 4-3/4-4

control
TCK — Test clock JTAG 1 | 17-2/17-2
TDI — Test data in JTAG 1 | 17-2/17-2
TDO — Test data out JTAG 1 o 17-2/17-2
T™MS — Test mode select JTAG 1 | 17-2/17-2
TRST — Test reset JTAG 1 | 17-2/17-2
UART_CTS1/ UART_CTS1 UART1 clear to send UART 1 | 16-2/16-3
MSRCID[2)/
LSRCID[2] M1SRCID2 DDR memory debug source port DDR o 9-7/9-10
ID 2
LSRCID2 LBC debug source port ID 2 LBC o 10-2/10-5
UART_CTS2 — UART?2 clear to send UART 1 | 16-2/16-3
UART_RTS1 UART_RTS1 UART1 ready to send UART 1 16-2/16-3
MSRCIDI[3)/
LSRCID[3] MSRCID3 DDR memory debug source port DDR o 9-7/9-10
ID 3
LSRCID3 LBC debug source port ID 3 LBC (0] 10-2/10-5
UART_RTS2 — UART2 ready to send UART 1 16-2/16-3
UART_SINY/ UART_SIN1 UART1 serial data in UART 1 | 16-2/16-3
MSRCID[1}/
LSRCID[1] MSRCID[1] DDR memory debug source port DDR o 9-7/9-10
ID1
LSRCID[1] LBC debug source port ID 1 LBC (0] 10-2/10-5
UART_SIN2/ UART_SIN2 UART?2 serial data in UART 1 o 16-2/16-3
MDVAL/
LDVAL MDVAL DDR o 9-7/9-10
LDVAL LBC o 10-2/10-5
UART_SOUT1/ UART_SOUT1 UART1 serial data out UART 1 @) 16-2/16-3
MSRCID[0}/
LSRCIDI[0] MSRCIDI[0] DDR memory debug source port DDR 0] 9-7/9-10
IDO
LSRCIDI[0] LBC debug source port ID 0 LBC 0] 10-2/10-5
UART_SOUT2/ UART_SOUT2 UART?2 serial data out UART 1 o 16-2/16-3
MSRCID[4])/
LSRCID[4] MSRCID[4] DDR memory debug source port DDR 0] 9-7/9-10
IDO
LSRCID[4] LBC debug source port ID 4 LBC 0] 10-2/10-5
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3.2  Configuration Sighals Sampled at Reset

Signalsthat serve alternate functions as configuration input signals during system reset are summarized in
Table 3-3. A detailed interpretation of their voltage levels during reset is described in Chapter 4, “Reset,
Clocking, and Initialization.”

Table 3-3. MPC8323E Reset Configuration Signals

Functional Functional Signal Reset Configuration Name
Interface Name
LBC LGPLO CFG_RESET_SOURCEO
LGPL1 CFG_RESET_SOURCE1
LGPL3 CFG_RESET_SOURCE2

Dedicated pin | None (dedicated pin) CFG_CLKIN_DIV

Dedicated pin | None (dedicated pin) CFG_LBIU_MUX_EN

3.3  Output Signal States During Reset

When asystem reset isrecognized (PORESET or HRESET are asserted), the M PC8323E abortsall current
internal and external transactions and releases all bidirectional 1/0 signalsto a high-impedance state. See
Chapter 4, “Reset, Clocking, and Initialization,” for a complete description of the reset functionality.
During reset, the MPC8323E ignores most input signals (except for the reset configuration signals) and
drives most of the output-only signals to an inactive state. Table 3-4 shows the states of the output-only
signals.

Table 3-4. Output Signal States During System Reset

Interface Signal State During Reset
MEMC_MDM]J0:3] DDR data mask All ‘0’
MEMC_MBA[0:2] DDR bank select Al ‘2’
MEMC_MA[0:13] | DDR address All‘Z’

MEMC_MWE DDR write enable 'z
MEMC_MRAS DDR row address strobe Z
MEMC_MCAS DDR column address strobe 'z
MEMC_MCS DDR chip select (2/DIMM) z
MEMC_MCKE DDR clock enable ‘0
MEMC_MCK DDR differential clock ‘0
MEMC_MCK DDR differential clock ‘0
MEMC_MODT DRAM on-die termination ‘0’
INTA/ PCl interrupt output High impedance

IRQ_OUT

PCI_RESET_OUT | PCI reset output ‘0’
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Table 3-4. Output Signal States During System Reset (continued)

Signal Descriptions

Interface Signal State During Reset
PCI_GNTJ[0:2] PCI grant 0-2 High impedance
UART1_SOUT UART1 serial data out 1
UART1_RTS UART1 ready to send ‘1
LA[16:25] LBC port address Active — being used to load reset configuration word
LCS[0:3] LBC chip select 1-4 ‘1111
@[0:1}/ LBC write enable/byte select ‘11’ or ‘1111’
LBS[0:1]
LBCTL LBC data buffer control Active — being used to load reset configuration word
LALE LBC address latch enable Active — being used to load reset configuration word
LGPL2/LOE LBC output enable/GP line 2 Active — being used to load reset configuration word
LCLK[0:1] LBC clock ‘o
MCP_OUT Machine check interrupt output High impedance
TDO Test data out High impedance
QUIESCE Quiesce state ‘1
PCI_CLK_OUT[0:2] |PCI clock output 0-2 All ‘0’
PCI_SYNC_OUT PCI sync output Active clock

Table 3-5 provides the list of signals and registers that control the the chip’s signal multiplexing.
Table 3-5. Signals for Multiplexing

Signal Group Muxing is Controlled By Table/Page
CFG_LBIU_MUX_EN CFG_LBIU_MUX_EN 3-6/3-14
(LA[0:15])/CE_PA[16:31])

PCI/CPCI RCWHI[PCIARB] 4-12/4-14
QUICC Engine block CPPARXA—-CPPARXG 3-10/3-18
All others SICRL 5-27/5-21, 5-27/5-21

34 Parallel 1/0O Ports

The QUICC Engine block supports 4 general-purpose |/O ports: portsA, B, C, and D. Each pinin the |/O
ports can be configured as a general-purpose |/O signal or as a dedicated peripheral interface signal. Each
pin can be configured as open-drain (the pin can be configured in awired-OR configuration on the board).
The pin drives a zero voltage but is released to high impedance when driving a high voltage.

Note that port pins do not have an internal pull-up resistor. Due to the QUICC Engine block’s significant
flexibility, many dedicated peripheral functions are multiplexed onto the ports. The functions are grouped
to maximize the pins' usefulnessin the greatest number of MPC8323E applications. The reader may not
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obtain a full understanding of the pin assignment capability described in this chapter without
understanding the QUICC Engine peripherals.

34.1

Features

Thefollowing isalist of the parallel 1/0O ports important features:

3.4.2

Ports A, B, C, and D all have 32 pins.
All ports are bidirectional .
All ports have alternate on-chip peripheral functions.

Each pin hasfour direction options: Input, Output, I/0O and Disabled. A disabled pinisnot driving
any value and can be |eft floating outside the device (no need for external pull up or pull down).

All port pins are disabled at hard reset.

Usually pin values can be read while the pin is connected to an on-chip peripheral (thisis not
possible for port pins, which are used as PCI pins).

Open-drain capability on al port pins
Some of the port pins can be used as interrupt input pins.

External Signal Description

Table 3-6 provides a detailed description of the CFG_LBIU_MUX_EN (LA[0:15]) signals.

Table 3-6. External Signals—Detailed Signal Descriptions

Signal 1/0 Description
CFG_LBIU_MUX_EN | State | Asserted—QUICC Engine parallel I/O ports CE_PA[16:31] function according
(LA[O0:15)/CE_PA[16:31]) Meaning to the values in their configuration registers (this may be LBC or

non-LBC functionality).
Negated—QUICC Engine parallel I/O ports CE_PA[16:31] function as
LA[0:15] irrespective of the value in their configuration registers.

Timing | This signal should be connected to pull-up or pull-down on the board. The
signal needs to be valid at all times and static.

3.4.3

Port Registers

Each port has six memory-mapped, read/write, 32-bit control registersthat determineits characteristics. A
total of 6 bits are used for each pin.

The port registers are: CPODRx, CPDATX, CPDIR1x, CPDIR2x, CPPAR1x and CPPAR2x.

The CPODRX registers (one bit per pin—bit number corresponds to pin number) determine the
open-drain configuration for each pin.

The CPDATX registers (one bit per pin—nbit number corresponds to pin number) are used to
read/write data from/to the pins.

The CPDIR1x and CPDIR2x registers (two bits per pin) determine the in/out characteristics of the
pin.
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* The CPPAR1x and CPPAR2x registers (two bits per pin) determine the functionality of each pin,
according to the respective pin assignment table.
3.4.3.1 QUICC Engine Port Open-Drain Registers (CPODRA-CPODRD)

The QUICC Engine port open-drain register (CPODR), shown in Figure 3-2, indicates a normal or
wired-OR configuration of the port pins.

Offset 0x1400 (CPODRA), 0x1418 (CPODRB), 0x1430 (CPODRC), 0x1448 (CPODRD)

Bits| O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Field| ODO | OD1 | OD2 | OD3 | OD4 | OD5 | OD6 | OD7 | OD8 | OD9 |OD10|0OD11|0D12|0D13|0D14|0OD15
RIW RIW
Reset 0000_0000_0000_0000

Bits| 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Field| OD16/OD17|0D18|OD19|0D20 |0D21| OD22|0D23|0D24|OD25|0D26 |0D27|0D28|0D29 | 0D30| OD31
RIW RIW
Reset 0000_0000_0000_0000

Figure 3-2. QUICC Engine Port Open-Drain Registers (CPODRA—CPODRD)

Table 3-7. CPODRXx Field Descriptions

Bits Name Description

0-31 ODx Open-drain configuration. Determines whether the corresponding pin is actively driven as an

output or is an open-drain driver.

0 The I/O pin is actively driven as an output.

1 The I/O pin is an open-drain driver. As an output, the pin is driven active-low, otherwise it
is released to high impedance.

3.4.3.2 QUICC Engine Port Data Registers (CPDATA—-CPDATD)

A read of a QUICC Engine port data register (CPDATX), shown in Figure 3-3, returns the data at the pin,
independent of whether the pin is defined as an input or output. This allows detection of output conflicts
at the pin by comparing the written data with the data on the pin.

A writeto the CPDATXx islatched and if the corresponding CPDIR bit isconfigured as an output, the value
latched for that bit is driven onto its respective pin. CPDATX can be read or written at any time and is not
initialized.

If aport pin is selected as a general purpose 1/0 pin, it can be accessed through the QUICC Engine port
dataregister (CPDATX). Datawritten to the CPDATx isstored in an output latch. If aport pinis configured
as an output, the output latch datais gated onto the port pin. In this case, when CPDATX is read, the port
pinitself isread. If aport pinisconfigured asan input, datawritten to CPDATX is still stored in the output
latch, but is prevented from reaching the port pin. In this case, when CPDATX is read, the state of the port
pinisread.
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offset 0x1404 (CPDATA), 0x141C (CPDATB), 0x1434 (CPDATC), 0x144C (CPDATD)
Bits| O 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14 15
Field| DO D1 D2 D3 D4 D5 D6 D7 D8 | D9 |D10|D11|D12| D13 D14 | D15
RIW RIW
Reset 0000_0000_0000_0000
Bits| 16 | 17 | 18 | 19 | 20 21 | 22 23 |24 |25 |26 |27 | 28| 29 | 30 | 31
Field D16 | D17 D18 | D19 | D20 D21 D22 D23 | D24 | D25 | D26 | D27 | D28 | D29 D30 | D31
RIW RIW
Reset 0000_0000_0000_0000
Figure 3-3. QUICC Engine Port Data Registers (CPDATA—CPDATD)
Table 3-8. CPDATX Field Descriptions
Bits Name Description
0-31 Dx Contains data for the respective pin.
3.4.3.3 QUICC Engine Port Direction Registers (CPDIRXA-CPDIRxD)
The QUICC Engine port direction registers determine the direction of each port pin. There are four
possible direction options per port pin.
offset 0x1408 (CPDIR1A), 0x1420 (CPDIR1B), 0x1438 (CPDIR1C), 0x1450 (CPDIR1D)
Bits| O 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14 15
Field DIRO DIR1 DIR2 DIR3 DIR4 DIR5 DIR6 DIR7
RIW RIW
Reset 0000_0000_0000_0000
Bits| 16 | 17 | 18 | 19 | 20 21 | 22 23 |24 |25 |26 |27 |28 | 29 | 30 | 31
Field DIR8 DIR9 DIR10 DIR11 DIR12 DIR13 DIR14 DIR15
RIW RIW
Reset 0000_0000_0000_0000

Figure 3-4. QUICC Engine Port Direction 1 Registers (CPDIR1A-CPDIR1D)
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offset 0x140C (CPDIR2A), 0x1424 (CPDIR2B), 0x143C (CPDIR2C), 0x1454 (CPDIR2D)

Bits| O 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14 15
Field DIR16 DIR17 DIR18 DIR19 DIR20 DIR21 DIR22 DIR23
R/W R/W

Reset 0000_0000_0000_0000

Bits| 16 17 18 19 20 21 22 23 24 | 25 | 26 | 27 | 28 29 30 31
Field DIR24 DIR25 DIR26 DIR27 DIR28 DIR29 DIR30 DIR31
R/W R/W

Reset 0000_0000_0000_0000
Figure 3-5. QUICC Engine Port Direction 2 Registers (CPDIR2A-CPDIR2D)
Table 3-9. CPDIRxy Field Descriptions

Bits Name Description
0-1, DIRnN Determines the I/O characteristics of pin number n
2-3, 00 The corresponding pin is disabled (Output driver disabled, Input buffer disabled).

etc. 01 The corresponding pin is an output.

10 The corresponding pin is an input.
11 The corresponding pin is I/O.
3.4.3.4 QUICC Engine Port Pin Assignment Registers (CPPARXA—CPPARXD)

The QUICC Engine port pin assignment registers select the function of each port pin.

offset 0x1410 (CPPAR1A), 0x1428 (CPPAR1B), 0x1440 (CPPARIC), 0x1458 (CPPAR1D)

Bits| 0 | 1 2 3 4 5 6 7 8 | 9 |10 (11| 12| 13 | 14 | 15
Field| SELO SEL1 SEL2 SEL3 SEL4 SEL5 SEL6 SEL7
RIW RIW

Reset 0000_0000_0000_0000

Bits| 16 | 17 18 | 19 | 20 21 | 22 23 |24 |25 | 26 |27 | 28| 29 | 30 | 31
Field| SEL8 SEL9 SEL10 SEL11 SEL12 | SEL13 SEL14 SEL15
RIW RIW

Reset 0000_0000_0000_0000

Figure 3-6. QUICC Engine Port Pin Assignment 1 Registers (CPPAR1A-CPPAR1D)
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offset 0x1414 (CPPAR2A), 0x142C (CPPAR2B), 0x1444 (CPPAR2C), 0x145C (CPPAR2D)

Bits| 0 | 1 2 3 4 5 6 7 8 | 9 |10 (11| 12| 13 | 14 | 15
Field| SEL16 SEL17 SEL18 SEL19 SEL20 | SEL21 SEL22 SEL23
RIW RIW

Reset 0000_0000_0000_0000

Bits| 16 17 18 19 20 21 22 23 24 | 25 | 26 | 27 | 28 29 30 31

Field| SEL24 SEL25 SEL26 SEL27 SEL28 | SEL29 SEL30 SEL31
RIW RIW
Reset 0000_0000_0000_0000

Figure 3-7. QUICC Engine Port Pin Assignment 2 Registers (CPPAR2A-CPPAR2D)

Table 3-10. CPPARXxy Field Descriptions

Bits Name Description

0-1, SELn Determines the function of pin number n, according to Table 3-11 through Table 3-14 below.
2-3, Functions not shown in the table represent Reserved values of these bits.

etc.

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

3-18 Freescale Semiconductor



Signal Descriptions

3.4.4 Port Block Diagram

Figure 3-8 shows the functional block diagram per one port pin.

From Internal Bus | cppAaTx
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Figure 3-8. Port Functional Block Diagram
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3.45 Port Pins Functions

Generaly each pin can function as ageneral purpose I/O pin or as a dedicated input or output pin. Note
however that some pins have only “Genera Purpose Input” or “ General Purpose Output” function (not
both possibilities). Refer to Table 3-11 through Table 3-14 for details. Usually following hard reset al port
pins are disabled—Dboth output and input buffers are off.

3.45.1 General-Purpose I/0O Pins

Usually avalue of 00 in CPPAR selects the general-purpose 1/0 function. The signal direction is
determined by the value in the CPDIR. If aport pin is selected as a genera -purpose |/O pin, it can be
accessed through the port dataregister (CPDATXx). Datawritten to the CPDATXx isstored in an output latch.
If aport pinisconfigured as an output, the output latch datais driven onto the port pin. In this case, when
CPDATX isread, the port pinitself isread. If aport pinisconfigured as an input, datawritten to CPDATX
isstill stored in the output latch, but is prevented from reaching the port pin. In this case, when CPDATX
isread, the state of the port pinisread.

3.45.2 Dedicated Pins

When a port is not configured as a general-purpose 1/0 pin, it has a dedicated functionality, as described
in the following tables. Note that if an input to a peripheral is not supplied from a pin, adefault valueis
supplied to the on-chip peripheral aslisted in the “Default Input” column in the tables.

NOTE

Some output functions can be output on more than one pin. The user can
freely configure such functions to be output on more than one pin at once.
However, thereis typically no advantage in doing so unlessthereisalarge
fanout where it is advantageous to share the load between severa pins.

Many input functions can also come from two or three different pins; see
Section 3.4.7, “Ports Tables.”

3.4.6 QUICC Engine Ports Interrupts

Ten QUICC Engine port pins may be selected as the source of external interrupts. Thisis useful in
communication interfaces that require interrupt handling.

See Section 8.6.10, “QUICC Engine Ports Interrupts,” for details on configuring these QUICC Engine
ports interrupts.

3.4.7 Ports Tables

Table 3-11 through Table 3-14 describe the ports functionality according to the configuration of the port
registers (CPPARXxy and CPDIRXxy).

In the tables below, for input functions that can come from two different pins, the default value for a
primary option issimply areference to the secondary option. In the secondary option, the programming is
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relevant only if the primary optionisnot used for the function. A similar approach isused to describe input
functions that can come from three different pins.

Table 3-11. Port A Dedicated Pin Assignment

Pin Functions
CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELN]=10 CPPARAX[SELn]=11
. ; (@) : (@) ; (@) : (@)
Pin| © Function g | Default Function g | Default Function g | Default Function g | Default
) O | Input O | Input O | Input O | Input
%. T P T P T P T P
5 b= b= > b=
) ) ) )
T T T T
= = 1= =
IN GPI_PAO 10, — — —| — |TDMA_TXDI[O}/T|11| GND — — —
DMA_TXD
PAO|OUT| GPO _PAO0 (01| — |SER1_TXD[O)S|01| — (Serial) USBTXN 01| —
ER1_TXD
(Serial)
IN GPI_PA1 |10 — — — — — — = — — —
PA1
OUT| GPO_PA1 |01| — | SER1_TXD[1] [01| — | TDMA TXD[1] |01| — USBTXP 01| —
IN GPI_PA2 |10 — — — — — — — —
PA2
OUT| GPO_PA2 |01| — | SER1_TXD[2] |[01| — | TDMA _TXD[2] 01| — — —| —
IN GPI_PA3 |10| — — —| — — — = — — —
PA3
OUT| GPO_PA3 |01| — | SER1_TXD[3] |[01| — | TDMA _TXD[3] 01| — — — —
IN GPI_PA4 10| — |SER1_RXDI[0})/S|10| GND | TDMA_RXDI[0]/ 11| GND USBRXP 10| GND
ER1_RXD TDMA_RXD
PA4 (Serial) (Serial)
OUT| GPO_PA4 |01| — — — — — — —
IN GPI_PA5 10, — SER1_RXD[1] [10| GND | TDMA_RXDJ[1] |10| GND USBRXN 10| GND
PA5
OUT| GPO_PA5 |01| — — - — — — = — — —
IN GPI_PA6 10, — SER1_RXD[2] [10| GND | TDMA_RXDI[2] |10| GND USBRXD 10| GND
PA6
OUT| GPO_PA6 |01| — — - — — — = — — —
IN GPI_PA7 10, — SER1_RXD[3] [10| GND | TDMA_RXDI[3] |10| GND — — —
PA7
OUT| GPO_PA7 |01| — — — — — — — — — —
IN GPI_PA8 10, — SER1_CD 10| GND — — = — — —
PA8 T —
OUT| GPO_PA8 |01| — — — — TDMA_REQ |01 USBOE 01| —
IN GPI_PA9 |10| — — — — — — — — —| —
PA9
OUT| GPO_PA9 |01| — — — — TDMA_CLK |01 — — — —
PA1 IN GPI_PA10 10| — SER1_CTS |10| GND | TDMA_RSYNC |10| GND — — —
0 lout| GPO_PAl0 |01| — — | — — | — — | —
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Table 3-11. Port A Dedicated Pin Assignment (continued)

Pin Functions
CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELN]=10 CPPARAX[SELnN]=11
. . O . O . 0O . o)
Pin| © Function g | Default Function g | Default Function g | Default Function g | Default
@ O | Input O | Input O | Input O | Input
g. 5 pu 5 npu 5 npu 5 npu
o X X X X
5 P = > =
o o o o
) ) ) )
= S, £ S,
IN | GPI_PA11 [10| — — — = — —| — — — —
PA1
1 |OUT| GPO_PA11 |01| — TDMA_STROB |01| — — — —
E
pa1| IN | GPI_PA12 |10| — — —| — | TDMA_TSYNC |10| GND — — =
2 louT| GPO_PA12 |01| — SER1_RTS |01| — — —
pa1| IN | GPI_PA13 |10| — CLK9 10| GND — — — — =
3 louT| GPO PA13 01| — — | = BRG9 01 —
pa1| IN | GPI_PA14 |10| — CLK11 10| GND — — — — —
4 louT| GPO PA14 |01| — — - — BRG10 01| —
pa1| IN | GPI_PA15 |10| — — — — — — — —
5 |louT| GPO_PA15 |01| — BRG7 01 —
pa1| IN | GPI_PA16 [10| — — — — —| — — — —
6 |out| GPO PA16 |01| — — —| — |LAO(LocalBus) |01 —
pa1| IN | GPI_PA17 |10| — — — — —| — — — —
7 louT| GPO_PA17 |01| — — —| — |LA1(LocalBus)|01| —
IN | GPI_PA18 |[10| — — —| — |TDMB_TXD[O0)/T|11| GND — — —
DMB_TXD
PA1|OUT| GPO_PA18 |01| — |ENET2_TXD[0}/|01| — (Serial) LA2 (Local Bus) [01| —
8 SER2_TXD[0}/S
ER2_TXD
(Serial)
IN | GPI_PA19 |[10| — — — — — —| — — — =
PA1
9 |OUT| GPO_PA19 |01| — |ENET2_TXD[1)/|01| — | TDMB_TXD[1] |01| — |LA3(LocalBus) |01| —
SER2_TXD[1]
IN | GPI_PA20 |[10| — — — — — —| — — — —
PA2
0 |OUT| GPO_PA20 |01| — |ENET2_TXD[2]/|01] — | TDMB_TXD[2] |01| — |LA4 (LocalBus) |01| —
SER2_TXD[2]
IN | GPI_PA21 |[10| — — — — — —| — — — —
PA2
1 |OUT| GPO_PA21 |01| — |ENET2_TXD[3)/|01| — | TDMB_TXD[3] |01| — |LA5 (LocalBus) |01| —
SER2_TXD[3]
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Table 3-11. Port A Dedicated Pin Assignment (continued)

Signal Descriptions

Pin Functions

CPPARAX[SELN]=00

CPPARAX[SELn]=01

CPPARAX[SELn]=10

CPPARAX[SELn]=11

Pin| © Function % Default Function % Default Function % Default Function % Default
@ 9 ) ) )
S 5 nput 5 Input 5 Input 5 Input
o X x x x
> 2z > > >
) ) ) )
Pyl Pyl ) Pyl
= = =, =
IN GPI_PA22 |10/ — |ENET2_RXD[0}/|10| GND | TDMB_RXD[0)/ |11| GND — —| —
SER2_RXDI[0]/S TDMB_RXD
PA2 ER2_RXD (Serial)
2 (Serial)
OUT| GPO_PA22 |01| — — — — LA6 (Local Bus) |01| —
IN GPIl_PA23 10| — |ENET2_RXD[1})/|10| GND | TDMB_RXDJ[1] |10| GND — — —
PA2 SER2_RXDI[1]
3
OUT| GPO_PA23 |01| — — — — — — — LA7 (Local Bus) |01| —
IN GPIl_PA24 10| — |ENET2_RXD[2])/|10| GND | TDMB_RXDJ[2] |10| GND — — —
PA2 SER2_RXD[2]
4
OUT| GPO_PA24 (01| — — — — — — — LA8 (Local Bus) |01| —
IN GPI_PA25 10| — |ENET2_RXD[3])/|10| GND | TDMB_RXDJ[3] |10| GND — — —
PA2 SER2_RXDI3]
5
OUT| GPO_PA25 (01| — — - — — —| — | LA9(LocalBus) |[01| —
IN GPI_PA26 (10| — |ENET2_RX_ER|[10| GND — — — — - —
PA2 /
6 SER2_CD
OUT| GPO_PA26 (01| — — — — TDMB_REQ |01 — |LA10(LocalBus)|01| —
paz2| IN GPI_PA27 (10| — — - — — — — —
7 lout GPO_PA27 |01| — |ENET2_TX_ER|01| — TDMB_CLK |01| — |LA11l(LocalBus)|01| —
IN GPI_PA28 (10| — |ENET2_RX_DV/{10| GND | TDMB_RSYNC (10| GND - —
PA2 SER2_CTS
8
OUT| GPO_PA28 (01| — — - — — —| — |LA12 (Local Bus)|01| —
IN GPI_PA29 (10| — | ENET2_COL/S [|10| GND — — — — - —
PA2 ER2_RX
9 lout GPO_PA29 |01| — — —| — | TDMB_STROB |01| — |LA13(Local Bus)|01| —
E
IN GPI_PA30 (10| — — —| — | TDMB_TSYNC |10| GND - —
PA3
0 |OUT| GPO_PA30 |01| — |ENET2_TX_EN/|01| — — —| — |LA14 (Local Bus)|01| —
SER2_RTS
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Signal Descriptions

Table 3-11. Port A Dedicated Pin Assignment (continued)

Pin Functions
CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELN]=10 CPPARAX[SELn]=11
. . O . O . 0O . o)
Pin| © Function g | Default Function g | Default Function g | Default Function g | Default
) O | Input 9 | Input 9 | Input 9 | Input
2. P P P P P P P P
o X x x x
> 2z > > >
) ) ) )
Y Y Y Y
= = = =
PA3 IN GPI_PA31 10, — ENET2_CRS |10| GND — — — — — —
1 lout| PO _PA31 |01| — — - — — —| — |LA15(Local Bus)|01| —
Table 3-12. Port B Dedicated Pin Assignment
Pin Functions
CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELN]=10 CPPARAX[SELn]=11
. o ; 0 . 0 ; 0 ; 0
Pin 9 Function v |Default Function -y |Default Function v |Default Function v |Default
) 9 | Input 9 | Input 9 | Input 9 | Input
2 T Pu T Pu T pu b pu
o X x x x
3 = > > >
) ) ) )
T T T T
= = = =
IN GPI_PBO |10 — — —| — | TDMC_TXD[0)/ |11| GND — — —
TDMC_TXD
PBO OUT| GPO_PBO (01| — |ENET3_TXD[0}/|01| — (Serial)
SER3_TXD[0)/S
ER3_TXD
(Serial)
IN GPI_PB1 |10| — — —| — — — — — — —
PBllouT| GPO_PB1 |01| — |ENET3_TXD[1)/|01] — | TDMC_TXD[1] [01| —
SER3_TXD[1]
IN GPI_PB2 |10| — — —| — — — — — — —
PB2 \out| ePO_PB2 |01| — |ENET3_TXD[2J/|01| — | TDMC_TXD[?] 01| —
SER3_TXD[2]
IN GPI_PB3 |10| — — —| — — — — — — —
PB3 lout| GPO_PB3 |01| — |ENET3_TXD[3)/|01| — | TDMC_TXD[3] |01] —
SER3_TXDI[3]
IN GPI_PB4 10| — |ENET3_RXD[0]/|10| GND | TDMC_RXDI[0]/ |11| GND — — —
SER3_RXD[0)/S TDMC_RXD
PB4 ER3_RXD (Serial)
(Serial)
OuUT| GPO_PB4 |01| — — — —
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Table 3-12. Port B Dedicated Pin Assignment (continued)

Signal Descriptions

Pin Functions

CPPARAX[SELN]=00

CPPARAX[SELn]=01

CPPARAX[SELn]=10

CPPARAX[SELn]=11

Pin 9 Function % Default Function % Default Function % Default Function % Default
) 9 | Input O | Input O | Input O | Input
2 T P T P T P T P
o x x x x
> 2z > > >
) ) ) )
Pyl ) Pyl Pyl
= = =, =,
IN GPI_PB5 |10 — |ENET3_RXD[1}/|10| GND | TDMC_RXD[1] |10| GND — — —
PB5 SER3_RXDI[1]
OUT| GPO_PB5 |(01| — — - — — — —
IN GPI_PB6 |10 — |ENET3_RXD[2]/|10| GND | TDMC_RXD[2] |10| GND — — —
PB6 SER3_RXDI[2]
OUT| GPO_PB6 |(01| — — - — — — —
IN GPI_PB7 |10| — |ENET3_RXD[3])/|10| GND | TDMC_RXD[3] [10| GND — — —
PB7 SER3_RXDI[3]
OUT| GPO_PB7 |01| — — — — — — — — — =
IN GPI PB8 |10| — |ENET3_RX_ER|10| GND — — — — — —
/
PB8 SER3_CD
OUT| GPO_PB8 |01| — — —| — TDMC_REQ |[01| — — — —
IN GPI_PB9 |10 — — — — — — — =
PB9
OUT| GPO PB9 |01| — |ENET3 TX ER|01| — TDMC_CLK |01| — — — —
IN GPI_PB10 10| — |ENET3_RX _DV/|{10| GND | TDMC_RSYNC |10| GND — — —
PB10 SER3_CTS
OUT| GPO_PB10 |01| — — —| — — — — — — =
IN GPI_PB11 10 — ENET3_COL/S |10 GND — — — — — —
ER3_RX
PB11
OouT| GPO_PB11 (01| — — — — TDMC_STROB (01| — — — —
E
IN GPI_PB12 10] — — — — TDMC_TSYNC (10| GND — — —
PB12\out| GPO PB12 |01| — |ENET3 TX EN/|01| — — — — - =
SER3_RTS
IN GPI_PB13 (10| — ENET3_CRS |10| GND — — — — — —
PB13
OUT| GPO_PB13 (01| — — - — — — — — — —
IN GPI_PB14 (10| — CLK12 10| GND — — — — — —
PB14
OUT| GPO_PB14 (01| — — - — — — — — — —
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Signal Descriptions

Table 3-12.

Port B Dedicated Pin Assignment (continued)

Pin Functions

CPPARAX[SELN]=00

CPPARAX[SELn]=01

CPPARAX[SELn]=10

CPPARAX[SELn]=11

Pin 9 Function % Default Function % Default Function % Default Function % Default
@ 9O | Input 9O | Input O | Input O | Input
2 T Pu T Pu T pu T pu
o X X X X
S > > > >
9 9 9 9
) ) ) )
S & 5 5
IN | GPI_PB15 |10| — — —| — — —| — |UPC1_TXADDR|11| GND
PB15 [4]
OuUT| GPO_PB15 (01| — — —| — — | —
IN | GPI_PB16 |10| — — —| — — —| — | UPC1_RXADD |11| GND
PB16 R[4]
OUT| GPO_PB16 |01| — — —| — — | —
IN | GPI_PB17 |10| — — | CE_EXT_REQ1|10| GND — | —
PB17
ouT| GPO_PB17 |01| — BRG1 01| — — | — — | —
IN | GPI_PB18 |10| — — | TDOMD_TXD[0}/ [11| GND — — —
TDMD_TXD
ogyg|OUT| GPO_PBI8 |01| — |ENET4_TXD[O}|01| — (Serial)
SER4_TXD[0)/S
ER4_TXD
(Serial)
IN | GPI_PB19 |10| — — —| — — — - — — —
PB19/out| GPO_PB19 |01| — |ENET4 TXD[1/|01| — | TDMD_TXD[1] |01] —
SER4_TXD[1]
IN | GPI_PB20 |10| — — —| — — — - — — —
PB20ouT| GPO_PB20 |01| — |ENET4_TXD[2)/|01| — | TDMD_TXD[2] |01
SER4_TXD[2]
IN | GPI_PB21 |10| — — —| — — — - — — —
PB2liout| GPO_PB21 |01| — |ENET4 TXD[3/|01| — | TDMD_TXD[3] |01] —
SER4_TXDI[3]
IN | GPI_PB22 |10| — |ENET4 RXD[0}/|10| GND | TDMD_RXD[0}/ [11| GND — — —
SER4_RXDI0]/S TDMD_RXD
PB22 ER4_RXD (Serial)
(Serial)
ouUT| GPO_PB22 |01| — — —| —
IN | GPI_PB23 |10| — |ENET4 RXD[1}/|10| GND | TDMD_RXD[1] [10| GND — — —
P23 SER4_RXD[1]
OuUT| GPO_PB23 (01| — — —| — — —| —
IN | GPI_PB24 |10| — |ENET4 RXD[2)/|10| GND | TDMD_RXD[2] [10| GND — —| —
PB24 SER4_RXD[2]
OUT| GPO_PB24 |01| — — —| — — —| —
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Signal Descriptions
Table 3-12. Port B Dedicated Pin Assignment (continued)
Pin Functions
CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELN]=10 CPPARAX[SELN]=11
) ; 0 . 0 ; 0 ; 0
Pin 9 Function g | Default Function g | Default Function g | Default Function g | Default
) 9 | Input O | Input O | Input O | Input
2 T P T P T P T P
o x x x x
S = = 1= 1=
) ) ) )
Py Py Py Py
= = = =
IN GPI_PB25 |10 — |ENET4_RXD[3)/|{10| GND | TDMD_RXDI[3] |10| GND — — —
PB25 SER4_RXDI[3]
OUT| GPO_PB25 |01| — — —| — — — — — — —
IN GPI_PB26 |10| — |ENET4_RX_ER|10| GND — — — — — —
/
PB26 SER4_CD
OUT| GPO_PB26 |01| — — — — TDMD REQ |01 — — — —
IN GPI_PB27 (10| — — — — — — — — —
PB27
OUT| GPO_PB27 |01| — |ENET4 TX ER|01| — TDMD _CLK |01| — — — —
IN GPI_PB28 |10| — |ENET4_RX_DV/|10| GND | TDMD_RSYNC |10/ GND — — —
PB28 SER4_CTS
OUT| GPO_PB28 |01| — — — — — — = — — =
IN GPI_PB29 |10 — | ENET4_COL/S |10/ GND — — — — —
ER4_RX
PB29
OUT| GPO_PB29 |01| — — —| — | TDMD_STROB |01| — — — —
E
IN GPI_PB30 (10| — — —| — | TDMD_TSYNC |10| GND — — —
PB30|oyt| GPO PB30 |01| — |ENET4 TX EN/|01]| — — - — — - —
SER4_RTS
IN GPI_PB31 |10 — ENET4 CRS (10| GND — — — — — —
PB31
OUT| GPO_PB31 |01| — — — — — — = — — =
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Signal Descriptions

Table 3-13. Port C Dedicated Pin Assignment

Pin Functions

CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELn]=10 CPPARAX[SELn]=11
. . @] : @] . @] : @]
Pin 9 Function -y |Default Function -y |Default Function -y |Default Function -y |Default
5] 9 | Input 9 | Input 9 | Input 9 | Input
2 T pu T Pu T Pu b pu
o X X X X
S = = 1= 1=
S S S S
) ) ) )
El S 5 5
IN | GPILPCO [10] — — — = — | — — —| —
PCO |OUT| GPO_PCO |01| — |UPCL TXDATA[|01| — |SER5_TXD[0)/S|01] — — —| —
0] ER5_TXD
(Serial)
IN | GPILPC1 [10| — — —| — — | — — —| —
PCllout| GPo Pc1 |01| — |uPci_TxDATA[[01| — | SER5_TxD[1] |01| — — | —
1]
IN | GPILPC2 [10| — — —| — — | — — —| —
PC2lout| PO Pc2 |01| — |uPC1_TXDATA[[01| — | SER5_TXD[2] |01| — — | —
2]
IN | GPILPC3 [10| — — —| — — | — — —| —
PC3lout| GPO PC3 |01| — |uUPC1_TXDATA[[01] — | SER5_TXD[3] |01] — — | —
3]
IN | GPILPC4 [10| — — | = — —| — — —| —
PC4 lout| GPO_PC4 |01| — |UPCL TXDATA[|01]| — — - = — - —
4]
IN | GPILPC5 [10| — — S — —| — — —| —
PC5 |out| GPO PC5 |01| — |UPC1_TXDATA[|01| — — —| — — | —
5]
IN | GPILPC6 [10| — — - — — | — _ _| —
PC6 lout| GPO PC6 01| — |UPC1_TXDATA[|01| — — S - — B -
6]
IN | GPILPC7 [10| — — | = — —| — — —| —
PC7 |out| ePo_PCc7 |01| — |UPCL1 TXDATA[|01| — — - — — B
7]
IN | GPI_PC8 |10 — |UPC1_RXDATA[|10| GND |SER5 RXD[0}/S|10| GND — —| —
0] ER5_RXD
PC8 (Serial)
OouUT| GPO_PC8 |01| — — - — — | — _ _| —
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Signal Descriptions
Table 3-13. Port C Dedicated Pin Assignment (continued)
Pin Functions
CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELN]=10 CPPARAX[SELn]=11
. . @) . @) . @) . @)
Pin 9 Function g | Default Function g | Default Function g | Default Function g | Default
) 9 | Input 9 | Input 9 | Input 9 | Input
2 T P T P T P T P
o x x x x
> = > > >
) ) ) )
Pyl Pyl ) )
= = =, =,
IN GPI_PC9 |10 — |UPC1_RXDATA[|10| GND | SER5_RXD[1] [10| GND — — —
PCO 1]
OuUT| GPO_PC9 (01| — — — — — — = — —
IN | GPIPC10 |10 — [UPC1_RXDATA[[10| GND | SER5_RXD[2] |10/ GND — — —
PC10 2]
OUT| GPO_PC10 (01| — — - — — — — — — —
IN | GPIPC11 |10 — |UPC1_RXDATA[|10| GND | SER5_RXDI[3] |10| GND
PC11 3]
OUT| GPO_PC11 |01| — — —| — — — — — — —
IN GPI_PC12 |10| — UPC1_RXDATA[|10| GND — — — — — —
PC12 4]
OUT| GPO_PC12 (01| — — - — — — — — —
IN GPI_PC13 |10| — UPC1_RXDATA[|10| GND — — — — —
PC13 5]
OUT| GPO_PC13 |01| — — —| — LSRCID[0] |01| —
IN GPI_PC14 |10 — UPC1_RXDATA[|10| GND — — — — —
PC14 6]
OouT| GPO_PC14 |01| — — — — LSRCID[1] o1 —
IN GPI_PC15 |10| — UPC1_RXDATA[|10| GND — — — — —
PC15 7]
OUT| GPO_PC15 (01| — — - — LSRCID[2] |01| —
IN GPI_PC16 [10| — |UPC1 _TXADDR|11| GND — — — — — —
PC16 [0]
OUT| GPO_PC16 |01| — — — — — — —
IN GPI_PC17 |10| — |UPC1_TXADDR|11| GND — — — — — —
PC17 [1]
OUT| GPO_PC17 |01| — LSRCID[3] |01| —
IN GPI_PC18 |10/ — |UPC1 _TXADDR|11| GND — — — — — —
PC18 2]
OUT| GPO_PC18 |01| — LSRCID[4] |01| —
IN GPI_PC19 |10/ — |UPC1 _TXADDR|11| GND — — — — —
PC19 3]
OUT| GPO_PC19 (01| — LDVAL 01| —
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Signal Descriptions

Table 3-13. Port C Dedicated Pin Assignment (continued)

Pin Functions
CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELN]=10 CPPARAX[SELn]=11
Pin 9 Function -y |Default Function v |Default Function -y |Default Function - |Default
@ O | Input O | Input 9O | Input 9O | Input
2’. Py pu pu pU T pU B3] pU
o x x x x
> = = = =
g g g g
Pyl Pyl ) )
= = =, =,
IN GPI_PC20 (10| — UPC1_RXADD |11| GND — — — _ N
PC20 R[O]
OUT| GPO_PC20 |01| — — — —
IN GPI_PC21 (10| — UPC1_RXADD |11| GND — — — _ N
PC21 R[1]
OUT| GPO_PC21 |01| — — — —
IN GPI_PC22 (10| — UPC1_RXADD |11| GND — — — _ N
PC22 R[2]
OUT| GPO_PC22 |01| — — — —
IN GPI_PC23 (10| — UPC1_RXADD |11| GND — — — _ N
PC23 R[3]
OUT| GPO_PC23 |01| — — — —
IN GPI_PC24 (10| — UPC1_RXSOC (10| GND SER5_CD 10| GND — — —
PC24
OUT| GPO_PC24 |01| — — — — — — — — — —
IN GPI_PC25 (10| — UPC1_RXCLAV 11| GND — — — _ N
PC25
OUT| GPO_PC25 |01| — — — — — — — —
IN GPI_PC26 (10| — UPC1_RXPRTY|10| GND |CE_EXT_REQZ2|10| GND — — —
PC26
OUT| GPO_PC26 |01| — — — — — — — — — —
IN GPI_PC27 (10| — UPC1_RXEN |11| GND — — — _ N
PC27
OUT| GPO_PC27 |01| — — — — — — —
IN | GPI_PC28 |[10| — — — — — — — — | —
pPC28
OUT| GPO_PC28 |01| — UPC1_TXSOC (01| — — — — — — —
IN GPI_PC29 |10 — UPC1_TXCLAV |11| GND SER5 CTS |10 GND — — —
PC29
OUT| GPO_PC29 (01| — — — — — — —
IN | GPILPC30 [10| — — —| — — —_| = — | _
PC30
OuT| GPO_PC30 |01| — UPC1 TXPRTY 01| — — — — — — —
IN GPI_PC31 |10 — UPC1 _TXEN (11| GND — — — — — —
PC31
OUT| GPO _PC31 |01| — SER5 RTS |01| — — —| —
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Table 3-14. Port D Dedicated Pin Assignment

Signal Descriptions

Pin Functions

CPPARAX[SELN]=00

CPPARAX[SELn]=01

CPPARAX[SELn]=10

CPPARAX[SELn]=11

Pin| © Function % Default Function % Default Function % Default Function % Default
5 9 | Input 9 | Input 9 | Input 9 | Input
2 T P T P T P T P
o x x x x
3 = > > >
) ) ) )
Py Py Py Py
= = 1=, =,
IN GPI_PDO 10] — SPI1_MOSI |11| GND — — — — —
PDO
OuUT| GPO_PDO |01 — — — — —
IN GPI_PD1 10 — SPI1_MISO |11| GND — — — — —
PD1
OUT| GPO_PD1 |(01| — — — —| —
IN GPI_PD2 10 — SPI1_CLK 11| GND — — — — — —
PD2
OuUT| GPO_PD2 |01 — — — — — —
IN GPI_PD3 10 — SPI1_SEL 10| GND — — — — — —
PD3
OuUT| GPO_PD3 |01 — — — — — — — — —
IN GPI_PD4 10 — SPI2_MDIO |11| GND |CE_MUX_MDIO|11| GND — — —
PD4
OUT| GPO_PD4 |(01| — — —| —
IN GPI_PD5 |[10| — — —| — — — — — — —
PD5
OUT| GPO_PD5 |[01| — SPI2_MDC |01| — |CE_MUX_MDC |01| — — — =
IN GPI_PD6 10 — CLKS8 10| GND — — — CE_EXT_REQ3 |10| GND
PD6
OUT| GPO_PD6 |(01| — — — — BRG16 01| — — — —
IN GPI_PD7 10 — GTM1_TIN1/ (10| GND — — — CLK5 10| GND
PD7 GTM2_TIN2
OUT| GPO_PD7 |01| — — — — — — —
IN GPI_PD8 10 — GTM1_TGATE1 |10 — — — — CLKG6 10| GND
/
PD8 GTM2_TGATE2
OUT| GPO_PD8 |[01| — — —| — — — —
IN GPI_PD9 |[10| — — —| — — — — — — —
PD9
OUT| GPO_PD9 01| — GTM1_TOUT1 (01| —
IN GPI_PD10 10 — GTM1_TIN2/ [10| GND — — — CLK17 10| GND
PD1 GTM2_TIN1
0
OouT| GPO_PD10 (01| — — — — — — —
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Table 3-14. Port D Dedicated Pin Assignment (continued)

Pin Functions
CPPARAX[SELN]=00 CPPARAX[SELN]=01 CPPARAX[SELN]=10 CPPARAX[SELn]=11
. o . 0 . 0 . 0 : 0
Pin| Y Function g | Default Function g | Default Function g | Default Function g | Default
) 9 | Input O | Input O | Input O | Input
2 T P T P T P T P
o x x x x
S P P 2> 12>
) ) ) )
T T T T
= = = =
IN GPI_PD11 10 — GTM1_TGATE2 |10 — — — — — — —
PD1 /
1 GTM2_TGATE1
OuUT| GPO_PD11 |01| — — — — — 01 —
pp1| IN | GPI_PD12 |10| — — — — — — — — — —
2 |out| GPo_PD12 |01| — | GTML1_TOUT2 [01| — | GTMZ TOUTI |01| —
IN GPI_PD13 10 — GTM1_TIN3/ [10| GND — — — — — —
PD1 GTM2_TIN4
3
OuUT| GPO_PD13 |01| — — — — BRG8 01| —
IN GPI_PD14 (10| — GTM1_TGATE3 (10| — — — — — — —
PD1 /
4 GTM2_TGATE4
OUT| GPO_PD14 (01| — — — =
ppi| IN | GPI_PD15 |10| — — —| — — — — — — —
5 |ouT| GPO_PD15 |01| — | GTM1_TOUT3 |01| —
IN GPI_PD16 10 — GTM1_TIN4/ [10| GND — — — — — —
PD1 GTM2_TIN3
6
OUT| GPO_PD16 |01| — — — — — — =
IN GPI_PD17 10 — GTM1_TGATE4 |10 — — — — — — —
PD1 /
7 GTM2_TGATE3
OUT| GPO_PD17 |01| — — —| — — — —
pp1| IN | GPI_PD18 (10| — — —| — — — — — — —
8 |out| GPo_PD18 |01| — | GTM1_TOUT4 [01| — | GTM2 TOUT3 |01| —
PD1 IN GPI_PD19 10 — CE_RISC1_INT |10| GND [CE_EXT_REQ4|10| GND — — —
9 |out| GPo PD19 |01| — — —| = — - —

PD2 IN GPI_PD20 10 — CLK18 10| GND — — — — —
0 |lout| GPo PD20 |01| — — | = BRG6 01 — — —
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Table 3-14. Port D Dedicated Pin Assignment (continued)

Signal Descriptions

Pin Functions

CPPARAX[SELN]=00

CPPARAX[SELn]=01

CPPARAX[SELn]=10

CPPARAX[SELn]=11

Pin| © Function % Default Function % Default Function % Default Function % Default
@ O | Input 9O | Input 9O | Input 9O | Input
2 b P b P b P b P
@] X X X X
S > > > >
g g g g
Py Py Py Py
S S E} Es
pp2| IN | GPI_PD21 [10| — CLK16 10| GND — — = — —
1 lout| GPo_PD21 |01| — — —| — BRG5 01 — UPCL1 CLK |01] —
pp2| IN | GPI_PD22 [10| — CLK4 10| GND — | — — | —
2 louT| GPO_PD22 |01]| — — —| — BRGO 01 — UCC2_CLK |01| —
pp2| IN | GPIPD23 |10 — CLK3 10| GND — — — — — -
3 |ouT| GPo PD23 |01| — — | — BRG10 |01 — UCC3_CLK |01| —
pp2| IN | GPI_PD24 [10| — CLK10 10| GND — — — — — —
4 |ouT| GPO_PD24 |01| — — S - BRG2 01 — UCC4_CLK |01| —
pp2| IN | GPI_PD25 [10| — CLK13 10| GND — | — — | —
5 |ouT| GPo_PD25 |01| — — S - BRG16  |01] — UCC5_CLK |01| —
pp2| IN | GPIPD26 |10 — CLK2 10| GND — | — — | —
6 lout| GPo PD26 |01| — — S - BRG4 01 — UCCL CLK |01| —
pp2| IN | GPI_PD27 [10| — CLK1 10| GND — | — — | —
7 louT| GPO PD27 |01| — — | = BRG3 01| — — | —
pp2| IN | GPIPD28 |10 — CLK19 10| GND — | — — | —
8 |ouT| GPo PD28 |01| — — - — BRG11  |o1] — — —| —
pp2| IN | GPI_PD20 [10| — CLK15 10| GND — —| — — —| —
9 |ouT| GPo PD29 |01| — — - — BRGS 01 — — —| —
pp3| IN | GPI_PD30 [10| — CLK14 10| GND — —| — — —| —
0 lout| GPO PD30 |01| — — —| — o1l — — - —
pp3| IN | GPILPD31 |10 — CLK7 10| GND — —| — — | —
1 lout| ePo PD31 |01| — — —| — BRG15 01| — — - —
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Chapter 4
Reset, Clocking, and Initialization

The reset, clocking, and control signals offer many options for operating the device. Various modes and
features can be configured during hard reset or power-on reset. Most configurable features are |oaded to
the device through areset configuration word, and afew device signals are used as reset configuration
inputs during the reset sequence.

4.1 External Signals

The following sections describe the reset and clock signalsin detail.

4.1.1 Reset Signals

Table 4-1 describes the reset signals of the device. Section 4.3.2, “Reset Configuration Words,” describes
the signals that also function as reset configuration signals.

Table 4-1. System Control Signals

Signal /10 Description

PORESET I | Power-on reset. Initiates the power-on reset flow that resets the device and configures various
attributes of the device, including its clock modes.

State Meaning | Asserted—An external agent has triggered a power-on reset sequence.
Negated—No power-on reset.

Timing | See the hardware specifications for timing information.

Reset State | Always input.

HRESET I/O |Hard reset. Causes the device to abort all current internal and external transactions and set most
registers to their default values. HRESET can be asserted completely asynchronously with respect to
all other signals. The device can detect an external assertion of HRESET while the device is not
asserting hard reset. During HRESET, SRESET is asserted. HRESET is an open-drain signal.

State Meaning | Asserted—An external agent or internal hardware has triggered a hard reset. The
internal hardware drives HRESET until the sequence completes.
Negated—No hard reset.

Timing | Assertion—Occur at any time, asynchronously to any clock.
Negation—Must be asserted for at least 32 CLKIN (PCI host mode) or PCI_CLK
(PCI agent mode) cycles.

Requirements | An open-drain signal. An external pull-up is required.

Reset State | Output, driven low during power-on and hard reset flows. High impedance after reset
flow completes.
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Table

4-1. System Control Signals (continued)

Signal

110

Description

SRESET

110

Soft reset. Caus

es the device to abort all current internal transactions, set most registers to their

default values, and cause the core to enter its reset state. The I/O signal functionality and direction as

well as the mem
completely asyn

ory controller operation are unaffected by SRESET. SRESET can be asserted
chronously with respect to all other signals. The device can detect an external

assertion of SRESET while the device is not asserting hard or soft reset. SRESET is an open-drain

signal.

State Meaning

Asserted—An external agent or internal hardware has triggered a soft reset
sequence. The internal hardware drives SRESET until the sequence completes.

Timing

Assertion—Occurs at any time, asynchronously to any clock.
Negation—Must be asserted for at least 32 CLKIN (PCI host mode) or PCI_CLK
(PCI agent mode) cycles.

Requirements

An open-drain signal. An external pull-up is required.

Reset State

Output, driven low during power-on, hard reset, and soft reset flows. High
impedance after reset flow completes.

CFG_RESET
SOURCE[0:2]

Reset configurati
when the device

ion word source selection. These signals are on device pins that have other functions
is not in reset. They are sampled during the assertion of PORESET to determine the

interface from which the device loads the reset configuration words.

State Meaning

See Section 4.3.1.1, “Reset Configuration Word Source.”

Timing

These signals are sampled during the assertion of PORESET after a stable clock is
supplied (PORESET flow) and must be pulled high or low by external resistors as
long as HRESET is asserted.

Requirements

During PORESET and HRESET flows, all other signal drivers connected to these
signals must be in the high-impedance state. Refer to the hardware specifications
for proper resistor values to pull reset configuration signals high or low.

Reset State

Input during power-on and hard reset flows. Functional signal after reset flow
completes.

CFG_CLKIN_DIV

Clock in division
whether CLKIN i

selection. This signal is sampled during the assertion of PORESET to determine
s divided by two.

State Meaning

See Section 4.3.1.2, “CLKIN Division.”

Timing

This signal is sampled during the assertion of PORESET after a stable clock is
supplied (PORESET flow), and it must be pulled high or low by external resistors as
long as HRESET is asserted.

Requirements

During PORESET and HRESET flows, all other signal drivers connected to this
signal must be in the high-impedance state. Refer to the hardware specifications for
proper resistors values to pull reset configuration signals high or low.

Reset State

Always input
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4.1.2

Clock Signals

Reset, Clocking, and Initialization

In Table 4-2, some clock signals are specific to blocks within the device. Although some of their
functionality isdescribed in Section 4.4, “ Clocking,” they are defined in detail in their respective chapters.
See Figure 4-9 for the internal distribution of clocksin the device.

Table 4-2. External Clock Signals

Signal

110

Description

CLKIN

System clock. In PCI host mode, CLKIN is the primary input clock. CLKIN directly feeds the PCI
output clock dividers and is driven out on the PCI_SYNC_OUT signal for de-skewing external PCI
clocks routing. In PCI agent mode, this signal should be tied to GND. When the device is in PCI
host mode but the PCI_CLK_OUT][0:2] signals are not driven, PCI clock distribution should be done

externally and CLKIN should be tied to GND.

Timing

Assertion/Negation—See the hardware specifications for timing information.

Requirements

Should be tied low in PCI agent mode.

Reset State

Always input.

CLKIN

Crystal output. CLKIN/CLKIN allows the system clock to be provided through an external oscillator.

Timing

Assertion/Negation—See the hardware specifications for timing information.

Requirements

Should be left unconnected if unused.

Reset State

Always output.

PCI_CLK/
PCI_SYNC_IN

PCI clock/ PCI synchronization clock (PCI_CLK/PCI_SYNC_IN). In PCl agent mode or in PCI host
mode when the PCI_CLK_OUT[0:2] signals are not driven, PCI_CLK is the primary clock input to
the device. In PCI host mode with PCI_CLK_OUTI[0:2] driven, PCI_SYNC_IN is connected
externally to PCI_SYNC_OUT

Timing

Assertion/Negation—See the hardware specifications for timing information

Reset State

Always input.

PCI_SYNC_OUT

Reference PCI output synchronization clock (PCI_SYNC_OUT). In PCI host mode with the
PCI_CLK_OUTI[0:2] signals driven, PCI_SYNC_OUT is connected externally to PCI_SYNC_IN
signal for de-skewing external PCI clocks routing. PCI_SYNC_OUT has the same frequency as
CLKIN or CLKIN/2 depending on the state of CFG_CLKIN_DIV at reset. See Section 4.3.1.2,
“CLKIN Division.” In PCI agent mode, this signal is typically not used.

Timing

Assertion/Negation—See the hardware specifications for timing information.

Reset State

Always output, toggling in PCI host mode.

PCI_CLK_OUT[0:2]

PCI output clocks bank. In PCI host mode, the device provides three separate clock output signals
for feeding PCI agent devices.

Timing

Assertion/Negation—See the hardware specifications for timing information.

Reset State

Always output. Drive ‘0’ and after power-on reset flow. Enabled by a
memory-mapped register.
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4.2 Functional Description

This section describes the various ways to reset the device, the power-on reset configurations, and

clocking.

4.2.1 Reset Operations

The device has several inputs to the reset logic:
«  Power-on reset (PORESET)
+ External hard reset (HRESET)
+ External soft reset (SRESET)
» Software watchdog reset
»  System bus monitor reset

» Checkstop reset
o JTAGreset

e Software hard reset
o Software soft reset

All of thesereset sourcesarefed into thereset controller and, depending on the source of thereset, different
actions are taken. The reset status register, described in Section 4.5.1.3, “Reset Status Register (RSR),”
indicates the last sources to cause areset.

421.1 Reset Causes

Table 4-3 describes reset causes.

Table 4-3. Reset Causes

Name

Description

Power-on reset
(PORESET)

Input signal. Asserting this signal initiates the power-on reset flow that resets the entire device and
configures various attributes of the device including its clock modes.

Hard reset (HRESET)

A bidirectional I/0 signal. The device can detect an external assertion of HRESET only while it is
not asserting hard reset. During HRESET, SRESET is asserted. HRESET is an open-drain signal.

Soft reset (SRESET)

Bidirectional I/0 signal. The device can detect an external assertion of SRESET only while it is
not asserting hard or soft reset. SRESET is an open-drain signal.

Software watchdog reset

After the device watchdog counts to zero, a software watchdog reset is signaled. The enabled
software watchdog event then generates an internal hard reset sequence.

System bus monitor reset

After the device CSB bus monitor reaches a timeout condition, a bus monitor reset is asserted.
The enabled bus monitor event then generates an internal hard reset sequence.

Checkstop reset

If the core enters checkstop state and the checkstop reset is enabled (RMR[CSRE] = 1), the
checkstop reset is asserted. The enabled checkstop event then generates an internal hard reset
sequence.

JTAG reset

When JTAG logic asserts the JTAG soft reset signal, an internal soft reset sequence is generated.
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Table 4-3. Reset Causes (continued)

Name Description
Software hard reset A hard reset sequence can be initialized by writing to a memory-mapped register (RCR).
Software soft reset A soft reset sequence can be initialized by writing to a memory-mapped register (RCR).

4.2.1.2 Reset Actions
The reset control logic determines the cause of reset, synchronizesit if necessary, and resets the
appropriate internal hardware. Each reset flow has a different impact on the device logic:

» Power-on reset has the greatest impact, resetting the entire device, including clock logic and error
capture registers.

» Hard reset resets the entire device excluding clock logic and error capture registers.

» Soft reset initializes the internal 1ogic while maintaining the system configuration.

All reset types generate areset to the core, and the impact on the application is that the core resets the
MSRJ[IP| to the value in the BMSfield of the reset configuration word high, see Section 4.3.2.2, “Reset
Configuration Word High Register (RCWHR).”

The memory controller, system protection logic, interrupt controller, and 1/0 signas areinitialized only
on hard reset. Soft reset initializestheinternal logic while maintaining the system configuration. Asserting
external SRESET generates a hard reset to the core and to the rest of the device. Table 4-4 identifies the
reset actions for each reset source.

Table 4-4. Reset Actions

Reset Source

External Hard Reset

Action Software Watchdo
: 9 JTAG Reset
Power-On Reset Bus Monitor
External Soft Reset
Checkstop

Software Hard Reset

Resets: Yes No No
PLLs, clocks, RTC unit, and error
capture registers

Resets: Yes Yes No
DDR, LBC, I/0O multiplexors, GTM, PIT,
GPIO, system configuration, and local
access windows

Resets other internal logic Yes Yes Yes
Reset configuration words loaded Yes Yes No
HRESET driven Yes Yes No
SRESET driven Yes Yes Yes
Hard reset to e300 core Yes Yes Yes
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4.2.2 Power-On Reset Flow

Assertion of the PORESET external signal initiatesthe power-on reset flow. PORESET should be asserted
externally for at least 32 input clock cycles after stable external power to the device is applied.

Directly after the negation of PORESET, the device starts the configuration process. The device asserts
HRESET and SRESET throughout the power-on reset process, including configuration. Configuration
time varies according to the configuration source and CLKIN (PCI host mode) or PCI_CLK (PCI agent
mode) frequency. Initially, thereset configuration inputs are sampled to determine the configuration source
and the input clock division mode. Next, the device starts |oading the reset configuration words. The
system PLL beginsto lock according to the clock mode values in the reset configuration word low. When
the system PLL islocked, the clock unit starts distributing clock signalsin the device. At this stage, the
core PLL beginsto lock. When it islocked and the reset configuration words are loaded, HRESET is
released; SRESET isreleased 16 clocks later.

The detailed power-on reset (POR) flow for the device is asfollows:

1. Power isapplied to meet the specifications in the device data sheet.

2. Thesystem assertsPORESET and TRST, causing all registersto beinitialized to their default states
and most |/O driversto be released to high-impedance.
Some clock, clock enabled, and system control signals remain active.

3. The system applies a stable CLKIN (PCI host mode) or PClI_CLK (PCI agent mode) signal and
stable reset configuration inputs (CFG_RESET_SOURCE, CFG_CLKIN_DIV).

4. The system negates PORESET after at least 32 stable CLKIN (PCI host mode) or PCI_CLK (PCI
agent mode) clock cycles.

5. The device samples the reset configuration input signals to determine the clock division and the
reset configuration words source.

6. The device starts loading the reset configuration words.
Loading time depends on the reset configuration word source.

7. When the reset configuration word low is loaded, the system PLL and QUICC Engine PLL begin
lock.
When the system PLL islocked, csb_clkis supplied to the core PLL.

8. ThecorePLL beginsto lock.

9. ThedevicedrivesHRESET asserted until thee300 PLL islocked and the reset configuration words
are loaded.

10. The user optionally negates HRESET if it was not negated earlier.
JTAG logic must always beinitialized by asserting TRST. If the JTAG signalsare not used, TRST

should be connected directly to PORESET. TRST must not remain asserted after the negation of
PORESET. Thereis no need to assert the SRESET signal when HRESET is asserted.

11. Theinternal reset to the core and the rest of thelogic is negated. 1/0 drivers are enabled. The PCI
interface can assert DEV SEL in response to configuration cycles.

12. The device stops driving SRESET and SRESET is negated. The reset to the e300 core is negated
and the core is enabled. The boot sequencer, if enabled, isreleased, causing it to load configuration
datafrom serial ROMs, as described in Section 15.4.5, “Boot Sequencer Mode.”
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13. Before the boot sequencer finishes, it can enable the PCI interface to accept external requests, if
required, by clearing the CFG_LOCK bit in the PCI function configuration register as described in
Table 13-40. If the e300 coreis required to proceed, the boot sequencer should enable boot vector
fetch by clearing ACR[COREDIS] as described in Section 6.2.1, “Arbiter Configuration Register
(ACR).

14. The PCI interface can now accept external requests, if enabled, and the boot vector fetch by the
core can proceed, if enabled.

The deviceisnow in itsready state.

Figure 4-1 shows a timing diagram of the power-on reset flow.

o >
CLKIN (host mode) or ' ,
PCI_CLK/PCI_SYNC_IN | | stable clock '

(agent mode)

L. Min.32 . 1 1 1
PORESET  CLKIN/PCI_CLK— " PlLLs are
(input) . cycles [ 1 . locked (no .
L ! ! ! ! external !
. | | | ‘ indication) |
HRESET o SR ‘ |
(output) L C ‘ ‘ ‘ o
Device is
ready

SRESET o L 1 1 ! L
(output) L L 1 1 1 ]
TRST L

(input) L [ /

Reset Configuration X
Input Signals

Reset Configuration D AR ‘ \

Words Loading T : \ ‘ ‘ )

End loading reset
configuration words.
Duration depends on

source

. Start loading reset
configuration words

Figure 4-1. Power-On Reset Flow

42.3 Hard Reset Flow

The HRESET signal isinitiated externally by asserting HRESET or internally when the device detects a
reason to generate an internal hard reset sequence. In both cases, the device continues asserting HRESET
and SRESET throughout the HRESET state. The hard reset sequence time varies according to the
configuration source and CLKIN (PCI host mode) or PCI_CLK (PCI agent mode) frequency. The reset
configuration input signals (CFG_RESET _SOURCE and CFG_CLKIN_DIV) are not sampled by hard
reset (only by power-on reset), so the device immediately starts |oading the reset configuration words and
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configures the device as explained in Section 4.3.3, “Loading the Reset Configuration Words.” After the
configuration sequence completes, the device releases both the HRESET and SRESET signals and exits
the HRESET state. An external pull-up resistor should negate the signals. After negation is detected, a
16-cycle period is taken before testing for the presence of an external (hard/soft) reset.

NOTE
Because the device does not sample the reset configuration input signals
(CFG_RESET_SOURCE, CFG_CLKIN_DIV) during a hard reset flow,
setting a new value on those signals (other than that set during power-on
reset) has no effect.

Figure 4-2 shows a timing diagram of the hard reset flow.

CLKIN (host mode) or
PCI_CLK/PCI_SYNC_IN ! Lo ! Stable clock
(agent mode)

PORESET
(input)

HRESET
(input or output)

Device is
ready

e : : ‘
o I ? BERE

TRST
(input)

Reset Configuration

Input Signals
Reset Configuration l 1 4
Words Loading ! ! AN

End loading reset
configuration words.
Duration depends on

source

configuration words

N
/
. Start loading reset t

Figure 4-2. Hard Reset Flow

4.2.4 Soft Reset Flow

The SRESET signal can beinitiated externally by asserting SRESET or internally when the device detects
acause to assert SRESET. In both cases, the device asserts SRESET for 512 PCI_CLK/PCI_SYNC_IN/
SYNC_IN clock cycles and then releases SRESET and exits the SRESET signal. An external pull-up

resistor should negate SRESET; after negation isdetected, a 16-cycle period istaken before testing for the
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presence of an external (hard/soft) reset. While SRESET is asserted, internal hardware is reset but hard
reset configuration does not change.

4.3 Reset Configuration

The device isinitialized using two complementary methods, latching CFG_RESET_SOURCE and
loading the reset configuration words. Initially, afew input signals are sampled during the assertion of the
PORESET signal. These signals determine whether a reset configuration word is required and the device
source interface from which it isloaded. According to the value on these signals, the device continues
loading the reset configuration word.

4.3.1 Reset Configuration Signals

Reset configuration input signals are on device pins that have other functions when the device isnot in
reset state. These input signals are sampled into registers during the assertion of PORESET, after a stable
clock issupplied (PORESET), and must be pulled high or low by external resistors aslong as HRESET is
asserted. Whilethe PORESET and HRESET signals are asserted, all other signal drivers connected to
these signals must be in the high-impedance state. Refer to the hardware specifications for proper resistor
values for pulling reset configuration signals high or low.

This section describes the modes configured by the reset configuration signals. Note that the reset
configuration inputs sampled values are accessible to software through memory-mapped registers
described in Section 4.5.1.3, “Reset Status Register (RSR),” and Section 4.5.2.1, “System PLL Mode
Register (SPMR).”

NOTE

Implement one of the following methods to control the selection between
the reset and non-reset function of these pins.

* Resistors. Use pullup or pulldown resistors to set the desired value on
thereset configuration input signals. During the power-on and hard reset
sequences, these signals are inputs to the device.

» Activedriving device. Use HRESET to control the driving device.
When HRESET is asserted, drive reset configuration valueson the pins,
when HRESET is negated, stop driving the reset configuration input
signals.

43.1.1 Reset Configuration Word Source

The reset configuration word source options, shown in Table 4-5, select whether the device loads a reset
configuration word from alocal bus EEPROM or 1°C EEPROM or uses hard-coded default options. The
value of these signals aso affects the duration of power-on and hard reset sequences.
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Table 4-5. Reset Configuration Words Source

CFG_RESET_SOURCE[0:2] Meaning

000 Reset configuration word is loaded from a local bus EEPROM

001 Reserved, should be cleared.

010 Reset configuration word is loaded from an 1°C EEPROM. PCI_CLK is valid for any PCI

frequency up to 66.666 MHz (range of 24-66.666 MHz).

011 Hard-coded option 0. Reset configuration word is not loaded.

100 Hard-coded option 1. Reset configuration word is not loaded.

101 Hard-coded option 2. Reset configuration word is not loaded.

110 Hard-coded option 3. Reset configuration word is not loaded.

111 Hard-coded option 4. Reset configuration word is not loaded.

43.1.2 CLKIN Division

When the device is configured as a PCI host, the CFG_CLKIN_DIV configuration input selects the
relationship between CLKIN and PCI_SYNC_OUT/SYNC_OUT as shown in Table 4-7. As a PCl hogt,
the device supportsthree PClI_CLK output signals. The frequency of the output clockswill be equal to the
PCI_SYNC_OUT frequency.

When the deviceis configured as a PCI agent, the CFG_CLKIN_DIV configuration input can be used to
double the internal clock frequencies, if sampled as ‘0’ during power-on reset assertion. Thisfeatureis
useful if afixed internal frequency is desired regardless of whether the PCI clock isrunning at 33 or

66 MHz. PCI specifications require the PCI clock frequency information to be provided by the M66EN
signal.

When the deviceis configured as PCI host, there are two scenarios for connecting the CFG_CLKIN_DIV
configuration input. If the frequency of CLKIN is33 MHz (that is, the PCI system isrunning on a33-MHz
clock), CFG_CLKIN_DIV should be connected high. If the frequency of CLKIN is66 MHz (that is, the
PCI system canrun at 33- or 66-MHz clock signaled by M66EN), CFG_CLKIN_DIV should be connected
to the MG6EN signal.

Table 4-6. Division

CFG_CLKIN_DIV Description

1 In PCI host mode,: PCI_SYNC_OUT = 1:1 and all PCI_CLK_OUTJ[0:2] clocks are running at
a frequency which is equal to the frequency

0 In PCl agent mode,: PCI_SYNC_OUT = 2:1 and all PCI_CLK_OUT[0:2] clocks are running at
a frequency which is equal to the PCI_SYNC_OUT frequency.

4.3.1.3 Selecting Reset Configuration Input Signals

The exampledescribed in Table 4-7 shows how the user should pull down or pull up the reset configuration
input signals (CFG_RESET_SOURCE, CFG_CLKIN_DIV). The reset sequence duration is measured
from the negation of PORESET to the negation of SRESET. Note that the duration mentioned in thistable
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istypical and does not represent cases in which the process of loading the reset configuration word had to
be retried due to errors.

Table 4-7. Selecting Reset Configuration Input Signals

Reset Sequence
2 . .
1“C EEPRQM CLKIN —CFG_CLKIN_DIV PCI_CLK CFG_RESET_ Duration in .
Configuration | Frequency (Host Mode) Frequency SOURCEJ[0:2] CLKIN/ Duration
Words (Host Mode) (Agent Mode) ’ PCI_CLK
Cycles
No 33 MHz 1 33 MHz 000, 011-111 15380 462 us
(not 1°C EEPROM)
No 66 MHz 1 66 MHz 000, 011-111 15380 231 us
(not 1°C EEPROM)
No 66 MHz 0 33 MHz 000, 011-111 30760/15380 462 us
(not 1°C EEPROM)
Yes 33 MHz 1 33 MHz 010 (12C EEPROM) 75816 1048 pus
Yes 66 MHz 1 66 MHz | 010 (12C EEPROM) 37908 568 us
Yes 66 MHz 0 33 MHz 010 (12C EEPROM) — 1048 pus
4.3.2 Reset Configuration Words

The reset configuration words control the clock ratios and other basic device functions such as PCI host
or agent mode, boot location, and endian mode. The reset configuration words are loaded from the local
bus or from the 12C interface or from hard-coded values during the power-on or hard reset flows. See
Section 4.3.1, “Reset Configuration Signals,” for information on the reset configuration word source.
Although the configuration reset words are |oaded during hard reset flows, the clocks and PLL modes are
reset only when PORESET is asserted during a power-on reset flow. See Section 4.2.1.2, “Reset Actions.”
The values of fieldsin the reset configuration words registers (RCWLR and RCWHR) reflect only their
state during the reset flow. Some of these parameters and modes can be modified by changing their values
in the memory-mapped registers of other units, which does not affect RCWLR and RCWHR.

The reset configuration settings are accessible to software through the following read-only
memory-mapped registers.

* Reset configuration word low register (RCWLR)

* Reset configuration word high register (RCWHR)

* Reset statusregister (RSR)

* System PLL mode register (SPMR)

See Section 4.5, “Memory Map/Register Definitions.”
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43.2.1

Field

Field

Reset Configuration Word Low Register (RCWLR)

RCWLRisshowninFigure 4-3. Thisread-only register getsitsvalues according to the reset configuration
word low loaded during the reset flow.

0 1 2 3 4 7 8 9 15
LBCM |DDRCM — SPMF — COREPLL
16 23 24 25 26 27 31
— CEVCOD |CEPDF CEPMF

Figure 4-3. Reset Configuration Word Low Register (RCWLR)

Table 4-8 defines the RCWLR bit fields.

Table 4-8. RCWLR Bit Settings

Bits Name Description
0 LBCM Local bus memory controller clock mode. Must be cleared. Selects the local bus controller clock ratio. The
local bus memory controller operates with a frequency equal to the frequency of ¢sb_clk. This bit should
be cleared.
0 csb_clkratio is 1:1
Reserved
1 DDRCM |DDR SDRAM memory controller clock mode. Selects the DDR SDRAM memory controller clock ratio.
The DDR SDRAM memory controller operates at twice the frequency of the csb_clk. DDRCM must be
set.
Reserved
1 csb_clkratiois 2:1
2-3 — Reserved. Must be configured as 2'b10.
4-7 SPMF | System PLL multiplication factor.
8 — Reserved, should be cleared
9-15 | COREPLL | Core PLL configuration. COREPLL sets the ratio between the e300 core clock and the internal csb_clk of
the device. The encodings for COREPLL are given in the hardware specifications for this device.
16-23 — Reserved, should be cleared.
24-25 | CEVCOD |QUICC Engine PLL VCO division. Establishes the internal ratio between the QUICC Engine PLL VCO
point and the QUICC Engine PLL output.
00 4
01 Reserved, should be cleared.
10 2
11 Reserved, should be cleared
Notes:Set CEPDF to 0 always.
Set CEVCOD to 00 (Division factor of 4) for QE frequency below 150 MHz.
Set CEVCOD to 10 (Division factor of 2) for QE frequency above 150 MHz.
26 CEPDF | QUICC Engine PLL division factor. Selects whether the PLL output is halved. By setting this bit,
non-integer ratios between the primary clock input and ce_clk can be achieved.
0 ce_clk = primary clock input x CEPMF
1 ce_clk = (primary clock input x CEPMF)/ 2
27-31 | CEPMF |QUICC Engine PLL multiplication factor.
See Section 4.3.2.1.2, “QUICC Engine PLL Multiplication Factor,” for more information
MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2
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43.2.1.1 System PLL Configuration

The system PLL ratio reset, shown in Table 4-9, establishes the clock ratio between the CLKIN (PCI host
mode) or PCI_CLK (PCI agent mode) input signal and theinternal csb_clk of the device. csb_clk drives
internal unitsand feedsthe e300 core PLL. The supported range of system clock (CLKIN/PCI_SYNC_IN)
input frequency is 25-66 MHz.

Table 4-9. System PLL Ratio

' . Value csb_clk : CLKIN (PCI Host Mode) ' .
RCWLR Bits | Field Name (Binary) csb_clk : (PCI_CLK x (1+~sampled_cfg_clkin_div))
(PCI Agent Mode)

4-7 SPMF 0000 Reserved
0001 Reserved
0010 2:1
0011 3:1
0100 4:1
0101 5:1
0110 6:1

0111-1111 Reserved, should not be set

NOTE

In PCI host mode, the SPMF field described in Table 4-9 always selectsthe
csb_clk:CLKIN ratio regardless of the CFG_CLKIN_DIV reset
configuration input value during reset flow.

The SPMF field maximum allowed valueis dependent on the value sampled on CFG_CLKIN_DIV during
power-on reset. Table 4-10 defines the upper limit of SPMF with respect to these values. Valuesfor SPMF
areasfollows:

Table 4-10. SPMF Maximum Values

CFG CLKIN. DIV| LBCM DDRCM | Maximum SPMF
- - Value (decimal)

1 6

0 0 1 3
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43.2.1.2 QUICC Engine PLL Multiplication Factor

The RCWLR field CEPMF (QUICC Engine PLL multiplication factor), shown in Table 4-11, along with
the QUICC Engine PLL division factor (CEPDF,) establishes the ratio between ce_clk and the primary
input clock.

Table 4-11. QUICC Engine PLL Multiplication Factor

RCWLR Bits Field Name (I;/i?:;ri/) Quhlliﬁislri‘(?;?igr? lIS;thOPrLL

27-31 CEPMF 00000 Reserved, should be cleared.
00001 Reserved, should be cleared.

00010 2

00011 3

00100 4

00101 5

00110 6

00111 7

01000 8
01001-11111 Reserved, should be cleared.

4.3.2.2 Reset Configuration Word High Register (RCWHR)

RCWHRisshownin Figure 4-4. Thisread-only register getsits values according to thereset configuration
word high loaded during the reset flow.

Offset 0x0_0904 Access: Read/Write
0 1 2 3 4 5 6 7 8 9 11 12 15

Field |pciHOST| — PCIARB — COREDIS| BMS | BOOTSEQ | SWEN ROMLOC — —
16 27 28 29 30 31

Field — TLE | LALE —

Figure 4-4. Reset Configuration Word High Register (RCWHR)

Table 4-12 defines the reset configuration word high bit fields.
Table 4-12. Reset Configuration Word High Bit Settings

Bits Name Description

0 PCIHOST |PCI host mode.
See Section 4.3.2.2.1, “PCI Host/Agent Configuration,” for more information.

1 — Reserved, should be cleared.
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Table 4-12. Reset Configuration Word High Bit Settings (continued)

Bits

Name

Description

PCIARB

PCIl internal arbiter mode. Enables the on-chip PCI arbiter.

0 On-chip PCI arbiter is disabled. External arbitration is required.

1 On-chip PCI arbiter is enabled.

The value of PCIARB also defines the function of the PCI arbitration signals that are multiplexed with
CompactPCI signals, as follows:

Pin Function When
PCIARB =1

Pin Function When
PCIARB =0

CPCI_HS_ES PCI_REQ[1]

CPCI_HS_LED PCI_GNT[1]

CPCI_HS_ENUM PCI_GNT[2]

Reserved, should be cleared.

COREDIS

Core disable mode. Specifies the e300 core mode out of reset. If COREDIS is set, the core cannot fetch

boot code until it is configured by an external master. The external master frees the core to boot by

clearing the COREDIS bit in the arbiter configuration register as described in Section 6.2.1, “Arbiter

Configuration Register (ACR)."

This bit must be set when the boot sequencer is enabled to initiate the device (BOOTSEQ is not 0b00).

Otherwise, unpredictable behavior occurs.

0 The core can boot without waiting for configuration by an external master.

1 Core boot holdoff mode. The core is prevented from booting until it is configured by an external
master.

BMS

Boot memory space.
See Section 4.3.2.2.2, “Boot Memory Space (BMS),” for more information.

BOOTSEQ

Boot sequencer configuration.
See Section 4.3.2.2.3, “Boot Sequencer Configuration,” for more information.

SWEN

Software watchdog enable. Selects whether the software watchdog is enabled to start counting down
immediately when coming out of reset. The user can override this value by writing to the system
watchdog control register (SWCRR[SWEN)]) during system initialization.

0 Disabled

1 Enabled

9-11

ROMLOC

Boot ROM interface location.
See Section 4.3.2.2.4, “Boot ROM Location,” for more information.

12-15

Reserved, should be cleared.

16-27

Reserved, should be cleared.

28

TLE

True little-endian. See Section 4.3.2.2.5, “e300 Core True Little-Endian,” for more information.

29

LALE

Local bus LALE signal timing. See Section 4.3.2.2.6, “LALE Configuration,” for more information.

43221

PCI Host/Agent Configuration

The PCIHOST configuration parameter, shown in Table 4-13, configures the device to act as a PCl host
or asaPCl agent device. In host mode, the device canimmediately master transactionsto the PCl interface.
If the deviceisaPCl agent device, the deviceisdisabled from mastering PCI transactions until the external
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host enablesit to do so. Theexternal host doesthis by setting the control registers of the device'sinterfaces
appropriately. See detailsin the PCI programming model described in Section 13.3, “Memory
Map/Register Definitions.”

Table 4-13. PCl Host/Agent Configuration

RCWHR Bit | Field Name | Value (Binary) Meaning
0 PCIHOST 0 The device acts as a PCl agent device.
1 The device acts as the host processor (default).
NOTE

If the deviceis a PCI agent, and the e300 coreis not in holdoff mode (as
described in Section 4.3.2.2, “Reset Configuration Word High Register
(RCWHR)"), the boot ROM should not be located on the PCI interface
because the device is not enabled to master reads onto the PCI bus.

43.2.2.2 Boot Memory Space (BMS)

BMS defines the initial value of the €300 core MSR][1P] bit, which specifies the location of the interrupt
vectors (including the hard reset exception vector). The device defines the default boot ROM memory
space to be 8 Mbytes at addresses 0x0000_0000 to 0x007F_FFFF or OxFF80_0000 to OxFFFF_FFFF.
When the core comes out of reset, if it is enabled to boot, it begins fetching boot code from one of two
addresses. 0x0000_0100 or OxFFFO_0100, and exceptions are vectored to physical addresses
0x000n_nnnn or OxFFFN_nnnn appropriately. This bit specifies whether an interrupt vector offset is
prepended with OxFFF or 0x000. In the description below, n_nnnn is the offset of the exception vector.

The boot memory space reset configuration word field, shown in Table 4-14, specifiesboth the device boot
ROM address window and theinitial e300 core boot address.

Table 4-14. Boot Memory Space

RCWHR Bit | Field Name | Value (Binary) Meaning

5 BMS 0 Boot memory space is 8 Mbytes at 0x0000_0000 to 0x007F_FFFF.

€300 core register MSR[IP] initial value is 0b0.

The core, if enabled to boot, begins fetching boot code from address 0x0000_0100
and exceptions are vectored to the physical address of 0x000n_nnnn.

1 Boot memory space is 8 Mbytes at 0xFF80_0000 to OXFFFF_FFFF.

e300 core register MSRJIP] initial value is Ob1.

The core, if enabled to boot, begins fetching boot code from address OxFFF0_0100
and exceptions are vectored to the physical address of OXxFFFn_nnnn.

43.2.2.3 Boot Sequencer Configuration

The boot sequencer configuration options, shown in Table 4-15, alow the boot sequencer to load
configuration datafrom the serial ROM located onthel 2Cc port beforethe host triesto configure the device.
These options also specify normal or extended 1°C addressing modes. See Section 15.4.5, “Boot
Sequencer Mode.”

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

4-16 Freescale Semiconductor



Reset, Clocking, and Initialization

Table 4-15. Boot Sequencer Configuration

RCWHR Bits | Field Name | Value (Binary) Meaning
6-7 BOOTSEQ 00 Boot sequencer is disabled. No 12C ROM is accessed.

01 Normal 12C addressing mode is used. Boot sequencer is enabled and loads
configuration information from a ROM on the I°C interface. A valid ROM must be
present.

10 Extended 12C addressing mode is used. Boot sequencer is enabled and loads
configuration information from a ROM on the 1°C interface. A valid ROM must be
present.

11 Reserved, should be cleared.

NOTE

When the boot sequencer is enabled, the €300 core must be prevented from
fetching boot code, by setting the core disablereset configuration word field
(COREDIS) as described in Section 4.3.2.2, “Reset Configuration Word
High Register (RCWHR).” If the e300 coreisrequired to proceed, the boot
sequencer should enable boot vector fetch by clearing ACR[COREDI S| as
described in Section 6.2.1, “ Arbiter Configuration Register (ACR).”

43224 Boot ROM Location

The device defines the default boot ROM address range to be 8 Mbytes at addresses 0x0000_0000 to
0x007F_FFFF or OxFF80_0000 to OxFFFF_FFFF (selected by the BM S reset configuration word field).
However, the on-chip peripheral that manages these boot ROM accesses can be selected at power up.

The boot ROM location reset configuration word field, shown in Table 4-16, establishes the location of
boot ROM. Accesses to the boot vector and the default boot ROM region of the local address map are
directed to the interface specified by thisfield.

Table 4-16. Boot ROM Location

Reset Configuration value
Word High Register Field Name (Binary) Meaning
(RCWHR) Bits y

9-11 ROMLOC 000 DDR SDRAM
001 PCI
010 Reserved, should be cleared.
011 Reserved, should be cleared.

100 Reserved

101 Local bus GPCM—8-bit ROM

110 Local bus GPCM—16-bit ROM

111 Reserved
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Thelocal accesswindow of the selected boot ROM interfaceis enabled andinitialized with the proper base
address and size, as described in Section 5.2, “Local Memory Map Overview and Example.”

NOTE

In PCI host mode, although selecting the PCI option with ROML OC setsthe
appropriate local access window, PCI_RESET_OUT remains asserted and
PCI_CLK_OUT[x] are disabled after reset.

In this case the e300 core must be prevented from fetching boot code, by
setting the core disable reset configuration word field (COREDIS) as
described in Section 4.3.2.2, “ Reset Configuration Word High Register
(RCWHR).” The boot sequencer should write to the appropriate registersto
negate PCI_RESET_OUT and enable the appropriate clocks to the PCI
ROM device. Only then should it enable the boot vector fetch by clearing
ACR[COREDIS] as described in Section 6.2.1, “Arbiter Configuration
Register (ACR).”

43225 e300 Core True Little-Endian

The true little endian reset configuration word field, shown in Table 4-17, selects whether the e300 core
operates in big-endian mode or true little-endian mode at reset.

Table 4-17. e300 Core True Little-Endian

Reset Configuration
Word High Register |Field Name|Value (Binary) Meaning
(RCWHR) Bit
28 TLE 0 Big-endian mode
1 True little-endian mode

4.3.2.2.6 LALE Configuration

The LALE reset configuration word field, shown in Table 4-18, configures the timing of the local bus
LALE signal. Refer to the hardware specifications for specific timing information.

Table 4-18. LALE Configuration

Reset Configuration
Word High Register |Field Name|Value (Binary) Meaning
(RCWHR) Bit
29 LALE 0 Normal LALE timing
1 LALE is negated 1/2 a LBC_controller_clk earlier

4.3.3 Loading the Reset Configuration Words

The device loads the reset configuration words from alocal bus EEPROM or an 1°C serial EEPROM, or
uses hard-coded configuration, as selected by the reset configuration inputs described in Section 4.3.1,
“Reset Configuration Signals.” The following sections describe each of these options.
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4.3.3.1 Loading from Local Bus EEPROM

The reset configuration words are assumed to reside in an EEPROM device connected to L CSO of the
device local bus. Because the port size of this EEPROM is unknown, the device reads al configuration
words byte-by-byte only from locations that are independent of port size.

Table 4-19 shows addresses that should be used to contain the reset configuration words. Byte addresses
that do not appear in this table have no effect on the configuration of the device. The values of the bytes
in Table 4-19 are dways read on byte lane LAD[0:7] regardless of the port size.

Table 4-19. Local Bus Configuration EEPROM Addresses

Reset Configuration Word

Bits [0:7] Address

Bits [8:15] Address

Bits [16:23] Address

Bits [24:31] Address

Low

0x00

0x08

0x10

0x18

High

0x20

0x28

0x30

0x38

The devicefirst reads avalue from address 0x00 then reads a val ue from addresses 0x08, 0x10, and 0x18.
These four bytes form the reset configuration word low. It then proceeds reading the bytes from addresses
0x20, 0x28, 0x30, and 0x38, which form the reset configuration word high.

Table 4-20 shows the data structure of the local bus device containing the reset configuration words
(RCWL and RCWH).

Table 4-20. Local Bus Reset Configuration Words Data Structure

EEPROM Data Bits
EEPROM Address
[0:7] [8:15] [16:23] [24:31]

0x00 RCWLJ[0:7]

0x04

0x08 RCWL][8:15]

0x0C

0x10 RCWL[16:23]

0x14

0x18 RCWL[24:31]

0x1C

0x20 RCWH]J0:7]

0x24

0x28 RCWHI[8:15]

0x2C

0x30 RCWHI[16:23]

0x34

0x38 RCWHI[24:31]

0x3C
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For loading the reset configuration word from aloca bus EEPROM, the PCI_SYNC_IN/PCI_CLK input
clock is divided by 32 to enable operation of slow frequency memories. Figure 4-5 and Figure 4-6 show
the timing of EEPROM operation.

Asthefiguresindicate, if the HRCW isloaded through the local bus, the LA[27:31] pinsare used and not
the LAD[27:31] pins. The LAD[27:31] pins are not driven during HRCW loading. Notethat in Figure 4-5
and Figure 4-6, only the LA[27:31] are shown incrementing during the load of the HRCW. In essence, the
device does atype of burst access to the flash memory when it loads the HRCW. It drives the high-order
bits of the address on LAD[0:26], which is also the first address in a 4-byte sequence, asserts LALE,
latches the first byte, and then increments LA[27:31] to get the next 3 bytes. It then drives the high-order
bits for the second access, asserts LALE, latches a byte, and again increments the LA[27:31] to get the
next 3 bytes. Out of reset, the LA[27:31] and LAD[27:31] mirror each other (while LALE is asserted).
Notethat LCSOisasserted low during the assertion of PORESET and HRESET. Also, PORESET negation
to LALE assertion is 36 cyclesof PCI_SYNC _IN/PCI_CLK clock signal.

CLOCK/32 '||_||—||—||—||—||—||—||—||—||—|

LAD[0:15]
(Output Address) < " 0x@p
soon (O OEREE X
(Input Data)
Reset Configuration Reset Config.
LALE [\ Word Low Read [\ Word High Read

LA[16:25] < 0x00 X0xos X0x10 ><Ox18 ><:>< 0x20 X
LOE \ / \

LCSO

Figure 4-5. Loading Reset Configuration Words from Local Bus
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CLOCK/32 |_||_||—||—||—||—||—||—||—|

LAD[0:15]
(Output Address)

LAD[0:7]
Reset Configuration

[\ Word High Read
LALE

LA[16:25] X:X 0x20 >< 0x28 >< 0x30 >< 0x38 ><
LOE / \ /

LCSO

< 0X00 0x00

Figure 4-6. Loading Reset Configuration Words from Local Bus (continued)

4.3.3.2  Loading from I°C EEPROM

The device is capable of loading the reset configuration word from the 1°C interface. I the deviceis
configured to load the reset configuration word from the 1°C interface, according to the reset configuration
input signals, it usesthe 1%C unit boot sequencer in a special mode. In this mode, the 1%C boot sequencer
is activated while the rest of the device is ill in reset state (HRESET asserted) to load the reset
configuration words from an 1°C seriadl EEPROM.

Note that this does not prevent using the | 2C boot sequencer to initiate the device in the normal functional
mode after reset state has completed. The only restriction is that the first two EEPROM data structures
contain dedicated reset information.

43.3.2.1 Using the Boot Sequencer Reset Configuration

For adetailed description about the 1%C interface and the boot sequencer refer to Section 15.4.5, “Boot
Sequencer Mode.”

NOTE
When reset configuration words are loaded from an 1°C EEPROM, an 12C
seriadl EEPROM of extended addressing type must be used.

If the 1°C interface is used for loadi ng the reset configuration words, the 1°C module addresses the
EEPROM and reads the first two data structures (after reading the preamble). Upon being read, the reset
configuration words are latched inside the device and the 1°C module enters its reset state until HRESET
is negated. There should be no other 12C traffic when the boot sequencer is active.

After HRESET is negated, the functional boot sequencer, in extended 1°C addressi ng mode, may be
activated if the BOOTSEQ field of the reset configuration word high is set to Ob10.
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43.3.2.2 EEPROM Calling Address

The device uses 0b101_0000 for the EEPROM calling address. The EEPROM to be addressed must
contain the reset configuration information and be programmed to respond to this address. No additional
EEPROMs are accessed by the boot sequencer in reset configuration mode.

43.3.2.3 EEPROM Data Format in Reset Configuration Mode

The 12C module expectsthat aparticular dataformat be used for datain the EEPROM. A preamble should
bethefirst 3 bytes programmed into the EEPROM. It should have avalue of OXAA55AA. Thel 2C module
checks to ensure that this preamble is correctly detected before proceeding further. Following the
preambl e, there should be the two reset configuration words, programmed according to aparticular format,
as shown in Figure 4-7.

Thefirst 3 byteshold the attributes and address offset. The addresses of the two reset configuration words
must be programmed to the offset of the reset configuration word low register (RCWLR) and reset
configuration word high register (RCWHR) respectively (see Section 4.5.1.1, “Reset Configuration Word
Low Register (RCWLR),” and Section 4.5.1.2, “Reset Configuration Word High Register (RCWHR)”).
The attributes should be programmed as follows: aternate configuration space (ACS) should be cleared
(Ob0), byte enables should be all ones, and continue (CONT) should be set.

After thefirst 3 bytes, 4 bytes of data should hold the desired value of the reset configuration word. The
boot sequencer assumes that a big-endian addressis stored in the EEPROM.

IMMRBAR value is prepended to the EEPROM address to generate the complete memory-mapped
register’s address.

When the 1°C operatesin reset configuration mode, the cyclic redundancy check (CRC) isignored, aswell
as any registers following the first two reset configuration words.
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0 5 6 7
ACS BYTE_EN CONT RCWLR
(0) (11112) @) ADDRJ[12-13]
RCWLR ADDR[14:21]
RCWLR ADDR[22:29]
Reset configuration word low [0-7]
Reset configuration word low [8—15]
Reset configuration word low [16—23]
Reset configuration word low [24-31]
ACS BYTE_EN CONT RCWHR
(0) (11112) @) ADDRJ[12-13]

RCWHR ADDR[14-21]

RCWHR ADDR[22-29]

Reset configuration word high [0-7]

Reset configuration word high [8-15]

Reset configuration word high [16-23]

Reset configuration word high [24—-31]
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Figure 4-8 shows an example of the EEPROM contents, including the preambl e, reset configuration words
and additional initialization data, and CRC. In this example, it is assumed that the EEPROM contains
information additional to the reset configuration words, which should be loaded in thefunctional state after
the device completesits reset flow.

0 1 2 3 4 5 6 7
1 0 1 0 1 0 1 0 Preamble
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
0 1 1 1 1 1 RCWLR
ADDR[12:13]
RCWLR ADDR[14-21]
RCWLR ADDR[22-29] Resetconfiguration
word low

Reset configuration word low [0-7]
preload command

Reset configuration word low [8—15]

Reset configuration word low [16—23]

Reset configuration word low [24-31]

0 1 1 1 1 1 |RCWHR
ADDR[12:13]

RCWHR ADDR[14-21]

RCWHR ADDR[22-29] Resetconfiguration
word high
preload command

Reset configuration word high [0-7]

Reset configuration word high [8-15]

Reset configuration word high [16—23]

Reset configuration word high [24-31]

*

ACS BYTE_EN ‘ 1 ‘ADDR[12—13]
ADDR[14-21]

ADDR[22-29]
DATA[0—7] Last configuration
preload command

DATA[8-15]
DATA[16—23]
DATA[24-31]

0 0
0 0 0 0 0 End command

0 0

CRC[0-7]

Cyclic redundanc
CRC[8-15] y thodk y

CRC[16-23]
CRC[24-31]

Figure 4-8. EEPROM Contents
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43.3.24 Reset Configuration Load Fail

Failure of reset configuration load by the 2C boot sequencer can be caused by an incorrect EEPROM data
structure or 12C bus problem. If areset configuration load failure occurs, dueto preamblefail or any other
12C bus error detection, the device will conti nuously attempt to reload the hard reset configuration words
from the 12C bus. The device does not negate HRESET and remainsin hard reset state until the HRCWs
are successfully loaded or the PORESET flow isrestarted.

4.3.3.3 Default Reset Configuration Words

If the deviceis configured not to load the reset configuration words from alocal bus EEPROM or 1°C
EEPROM, it can aso beinitialized with one of five hard-coded default options, selected by the reset
configuration input signals, CFG_RESET_SOURCE][0:2]. In thismode, the device is assumed to be a PCl
agent, and therefore only clock modes differ among the four options.

The reset configuration words are driven internally with the values shown in Table 4-21 and Table 4-22.

NOTE

Inthismodethe deviceisalso configured to accept PCI configuration cycles
when completing its reset sequence (In PCI function configuration register,
the CFG_LOCK hitiscleared). In addition, the inbound window size of the
PCI inbound window attribute registers (PIWARN[IWS)) is set to
00010100, defining 2-Mbyte (2(2°*1)y memory windows. See

Section 13.3.3.24, “PCI Function Configuration Register.”

Table 4-21. Hard Coded Reset Configuration Word Low Fields Values

RCWL Bits: 0 1 2-3 4-7 8 9-15 16-17 | 18-23 24-25 26 27-31
Field: LBCM DDRCM Res SPMF | Res | COREPLL| Res Res CEVCOD| CEPDF | CEPMF

Meaning: |LBC DDR — csb_clk| — |Core — — QuUICC QUICC |QuiCC

controller | controlle : clock: Engine Engine |Engine

clock: r clock: PCI_C csb_clk PLLVCO |PLL Clock:
CFG_RESET | csb_clk csb_clk LK ratio division | division |PCI_CL

_SOURCE (01:1 01:1 ratio factor K ratio
Value 121 12:1 SPMF: CEPMF:

1 1

011 0 1 10 0100 0 | 0000100 00 000000 10 0 00110
100 0 1 10 0010 0 | 0000100 00 000000 10 0 00011
101 0 1 10 0100 0 | 0000101 00 000000 10 0 00110
110 0 1 10 0100 0 | 0000110 00 000000 10 0 00110
111 0 1 10 0011 0 | 0000100 00 000000 10 0 00110
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Table 4-22 defines the hard-coded reset configuration word high fields values. These values select
hard-coded reset configuration words options, as described in Section 4.3.1.1, “Reset Configuration Word
Source.”

Table 4-22. Hard-Coded Reset Configuration Word High Field Values

Bits Name CFG_RESET_SOURCE[0:2] = 011-111 Meaning

0 PCIHOST 0 PCI agent mode

1 Reserved 1 —

2 PCIARB 0 External arbiter is used

3 Reserved 0 —

4 COREDIS 1 e300 core is disabled (boot holdoff)

5 BMS 1 Boot memory space is 0xFF80_0000—

OXxFFFF_FFFF. MSR[IP] initial value is Ob1
6-7 BOOTSEQ 00 Boot sequencer is disabled.

8 SWEN 0 Software watchdog disabled.
9-11 ROMLOC 000 Boot ROM interface location.
12-15 Reserved 0000 —

16-19 Reserved 1010 —
20-27 Reserved 0000_0000 —

28 TLE 0 Big endian mode

29 LALE 0 Normal timing
30-31 Reserved 00 —

43.3.3.1 Examples for Hard-Coded Reset Configuration Words Usage

Examples for various clock modes are listed in Table 4-23.
Table 4-23. Examples For Hard Coded Reset Configuration Words Usage

CFG_RESET_SOURCE[0:2] 011 100 101 110 111
PCI_CLK (MHz) 33 66 33 33 33
csb_clk (MHz) 133 133 133 133 100
ddr_clk (MHz) 266 266 266 266 266

Core Clock (MHz) 266 266 333 400 200
QUICC Engine Clock (MHz) 200 200 200 200 200
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4.4  Clocking

Figure 4-9 shows the internal distribution of clocks within the device.

r—— - - - - - - = A
e300c2 core
%, | |
o o MPCB8323E | Core PLL —» core clk |
< I I
A
L e e e e = A
csh_clk ?e?nDoI?y
controller
0 DDR » MEMC_MCK | DDR
&+ »| Clock — M
- S emory
Divider » MEMC_MCK Device
2
QuICC
> Engine » ddr_Clk
PLL Clock ce_clkto QUICC
OCK—m>» H
Unit Engine block
.| System Ibc_clk _ . ﬂ
PLL Local Bus
LBC Memory
7y Clock » LCLKJ[0:1] Device
to local bus | Divider
cshb_clk to rest
of the device
PCI_CLK/
- * PCI_SYNC_IN
CFG_CLKIN_DIV |
CLKIN > é >’ PCI_SYNC_OUT
Crystal |/ PCI Clock
Divider (+2)
CLKIN 3.1 » PCI_CLK_OUT[0:2]

Figure 4-9. Clock Subsystem Block Diagram

The primary clock source for the device can be one of two inputs, CLKIN or PCI_CLK, depending on
whether the device is configured in PCI host or PCI agent mode, respectively.
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44.1 Clocking in PCI Host Mode

When the deviceisconfigured asa PCI host device (RCWH[PCIHOST] = 1), CLKIN isthe primary input
clock. CLKIN feedsthe PCI clock divider (+2) and the PCI_SYNC_OUT and PCI_CLK_OUT
multiplexors. The CFG_CLKIN_DIV configuration input selects whether CLKIN or CLKIN/2 isdriven
out on the PCI_SYNC_OUT signal.

PCI_SYNC_OUT is connected externally to PCI_SYNC_IN to allow theinterna clock subsystem to
synchronize to the system PCI clocks. PCI_SYNC_OUT must be connected properly to PCI_SYNC_IN,
with equal delay to all PCI agent devices in the system.

44.1.1 PCI Clock Outputs (PCI_CLK_OUTI[0:2])

When the deviceis configured as a PCl host, it provides three clock output signals, PCI_CLK_OUT[0:2],
for external PCI agents.

When the device comes out of reset, the PCI clock outputs are disabled and are actively driven to a steady
low state. Each of theindividual clock outputs can be enabled (enable toggling of the clock) by setting its
corresponding OCCR[PCICOER] hit. All output clocks are phase aligned to each other and to
PCI_SYNC_OUT.

4.4.2 Clocking In PCI Agent Mode

When the device is configured as a PCI agent, PCI_CLK isthe primary input clock. In agent mode, the
CLKIN/CLKIN signal should be tied to GND, and the clock output signals, PCI_CLK_OUTn and
PClI_SYNC_OUT, are not used.

In agent mode, the CFG_CLKIN_DIV configuration input can be used to double the internal clock
frequencies, if sampled asO during PORESET assertion. Thisfeatureisuseful if afixed internal frequency
is desired regardless of whether the PCI clock isrunning at 33 or 66 MHz. PCI specifications require that
the signal M66EN provides the PCI clock frequency information.

4.4.3 System Clock Domains
As shown in Figure 4-9, the primary clock input (PCI_CLK/PCI_SYNC_IN) frequency is multiplied up
by the system phase-locked loop (PLL) and the clock unit to create four major clock domains:

» The coherent system bus clock (csb_clk)

* The QUICC engine clock (ce_clk)

* Theinternal clock for the DDR controller (ddr_clk)

* Theinterna clock for the local businterface unit (Ibc_clk)
The csb_clk frequency is derived from a complex set of factors that can be simplified into the following
equation:

csb _clk=[PCI_SYNC _IN x (1 + ~CFG_CLKIN_DIV)] x SPMF

In PCI host mode, PCI_SYNC_IN x (1 + ~CFG_CLKIN_DIV) isthe CLKIN frequency.
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The csb_clk serves as the clock input to the e300 core. A second PLL inside the core multiplies up the
csb_clk frequency to createtheinternal clock for the core (core_clk). The system and core PLL multipliers
are selected by the SPMF and COREPLL fields in the reset configuration word low (RCWL), whichis
loaded at power-on reset or by one of the hard-coded reset options. See Section 4.3, “Reset Configuration.”

The ce_clk frequency is determined by the QUICC Engine PLL multiplication factor (RCWL[CEPMF)
and the QUICC Engine PLL division factor (RCWL[CEPDF]) according to the following equations:

When CLKIN isthe primary input clock,
ce_clk = (primary clock input x CEPMF) + (1 + CEPDF)

When PCI_CLK isthe primary input clock,
ce_clk = [primary clock input x CEPMF x (1 + ~CFG_CLKIN_DIV)] + (1 + CEPDF)

See Section 4.3.2.1.2, “QUICC Engine PLL Multiplication Factor,” and Section 4.3.2.1, “Reset
Configuration Word Low Register (RCWLR),” for more information.

The DDR SDRAM memory controller will operate with a frequency equal to twice the frequency of
csb_clk. Notethat ddr_clk is not the external memory bus frequency; ddr_clk passes through the DDR
clock divider (+2) to create the differential DDR memory bus clock outputs (M CK and MCK). However,
the data rate is the same frequency as ddr_clk.

Thelocal busmemory controller will operate with afrequency equal to the frequency of csb_clk. Note that
Ibc_clkisnot the external local busfrequency; Ibc_clk passes through the LBC clock divider to create the
external local bus clock outputs (LSYNC_OUT and LCLK[0:2]). The LBC clock divider ratio is
controlled by LCCR[CLKDIV]. See Section 10.1.2.1, “LBC Bus Clock and Clock Ratios,” for more
information.

In addition, some of the internal units may be required to be shut off or operate at lower frequency than
the csb_clk frequency. These units have a default clock ratio that can be configured by a memory mapped
register after the device comes out of reset. Table 4-24 specifies which units have a configurable clock
frequency. Refer to Section 4.5.2.3, * System Clock Control Register (SCCR).”

Table 4-24. Configurable Clock Units

Unit Default Frequency Options
Security core, 1°C csb_clk Off, csb_clki2, csb_clki3
PCIl and DMA complex csb_clk Off, csb_clk
NOTE

The clock ratios of these units must be set before they are accessed.

45 Memory Map/Register Definitions

This section presents the memory maps and register descriptions for both reset and clocking.

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

Freescale Semiconductor 4-29



Reset, Clocking, and Initialization

45.1 Reset Configuration Register Descriptions

The reset configuration and status registers are shown in Table 4-25.
Table 4-25. Reset Configuration and Status Registers Memory Map

Address Register Access Reset Section/Page
0x0_0900 |Reset configuration word low register (RCWLR) R 0x0000_0000 4.5.1.1/4-30
0x0_0904 |Reset configuration word high register (RCWHR) R 0x0000_0000 4.5.1.2/4-30

0x0_0908 |Reserved, should be cleared — — —

0x0_090C |Reserved, should be cleared — — —

0x0_0910 |Reset status register (RSR) R/W 0x0000_0000 4.5.1.3/4-31
0x0_0914 |Reset mode register (RMR) R/W 0x0000_0000 4.5.1.4/4-32
0x0_0918 |Reset protection register (RPR) R/W 0x0000_0000 4.5.1.5/4-33
0x0_091C |Reset control register (RCR) R/W 0x0000_0000 4.5.1.6/4-33
0x0_0920 |Reset control enable register (RCER) R/W 0x0000_0000 4.5.1.7/4-34

0x0_0924— |Reserved, should be cleared. — — —
0x0_09FC

4511 Reset Configuration Word Low Register (RCWLR)

The reset configuration word low register (RCWLR) is shown in Figure 4-3 and described in
Section 4.3.2.1, “Reset Configuration Word Low Register (RCWLR).”

45.1.2 Reset Configuration Word High Register (RCWHR)

The reset configuration word high register (RCWHR) is shown in Figure 4-4 and described in
Section 4.3.2.2, “Reset Configuration Word High Register (RCWHR).”
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45.1.3 Reset Status Register (RSR)

RSR, shownin Figure 4-10, captures various reset eventsin the device. The RSR accumul ates reset events.
For example, because software watchdog expiration resultsin ahard reset, SWRSand HRS are all set after
a software watchdog reset. Thisregister returns to its reset value only when power-on reset occurs.

Address 0x0_0910 Access: User read/write
0 2 3 ‘ ‘ ‘ 14 15
RSTSRC — BSF
Reset ni o [ o 0 0 o [ o 0 0 o | o 0 0 0
16 17 18 19 20 22 23 24 26 27 28 29 30 31
\; — |SWSR|SWHR — JSRS — CSHR | SWRS | BMRS | SRS | HRS
Reset All zeros

1 The reset value of this field is determined according to the reset configuration input signals CFG_RESET_SOURCE[0:2]
sampled during the reset flow.

Figure 4-10. Reset Status Register (RSR)

Table 4-26 defines the reset status register bit fields.
Table 4-26. Reset Status Register Field Descriptions

Bits Name Description

0-2 RSTSRC | Reset configuration word source. Reflects the value of CFG_RESET_SOURCE input signal during the
reset flow. See Section 4.3.1.1, “Reset Configuration Word Source,” on page 4-9. Changing this field
has no effect.

3-14 — Reserved, should be cleared.
15 BSF Boot sequencer fail. If set, indicates that the 12C boot sequencer has failed while loading the reset
configuration words. Cleared by writing a 1 to it (writing zero has no effect).
16-17 — Reserved, should be cleared.
18 SWSR Software soft reset. If set, indicates that a software soft reset has occurred. Cleared by writing a 1 to it
(writing zero has no effect).
19 SWHR Software hard reset. If set, indicates a software hard reset. SWHR is cleared by writing a 1 to it (writing
zero has no effect).
20-22 — Reserved, should be cleared.
23 JSRS JTAG soft reset status. Set when the JTAG reset request is set and remains set until software clears it.

JSRS is cleared by writing a 1 to it (writing zero has no effect).
0 No JTAG reset event.
1 JTAG reset event.

24-26 — Reserved, should be cleared.

27 CSHR Check stop reset status. When the core enters a checkstop state and the checkstop reset is enabled by
the RMR[CSRE], CSRS is set and it remains set until software clears it. CSRS is cleared by writing a 1
to it (writing zero has no effect).

0 No enabled check stop reset event.

1 Enabled check stop reset event.
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Table 4-26. Reset Status Register Field Descriptions (continued)

Bits Name Description

28 SWRS Software watchdog reset status. When a software watchdog expire event (which causes a reset) is
detected, SWRS is set and remains that way until the software clears it. SWRS is cleared by writing a
1 to it (writing zero has no effect).

0 No software watchdog reset event.

1 Software watchdog reset event.

29 BMRS Bus monitor reset status. When a bus monitor expire event (which causes a reset) is detected, BMRS
is set and remains set until the software clears it. BMRS can be cleared by writing a 1 to it (writing zero
has no effect).

0 No bus monitor reset event.

1 Bus monitor reset event.

30 SRS Soft reset status. When an external or internal soft reset event is detected, SRS is set and remains set
until software clears it. SRS is cleared by writing a 1 to it (writing zero has no effect).

0 No soft reset event.

1 Soft reset event.

31 HRS Hard reset status. When an external or internal hard reset event is detected, HRS is set and remains
set until software clears it. HRS is cleared by writing a 1 (writing zero has no effect).

0 No hard reset event.

1 Hard reset event.

45.1.4 Reset Mode Register (RMR)

RMR, shown in Figure 4-11, enables a hard reset sequence on the device when the e300 core enters
checkstop state.

Address 0x0_0914 Access: User read/write
0 | | | 15
R
W
Reset All zeros
16 30 31
R
- CSRE
W
Reset All zeros

Figure 4-11. Reset Mode Register (RMR)

Table 4-27 describes the RMR fields.
Table 4-27. RMR Field Descriptions

Bits | Name Function

0-30 — Reserved, should be cleared.

31 | CSRE |Checkstop reset enable. The core can enter checkstop mode as the result of several exception conditions.
Setting CSRE configures the device to perform a hard reset sequence when the core enters checkstop state.
0 Reset not generated when core enters checkstop state.

1 Reset generated when core enters checkstop state.
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45.1.5 Reset Protection Register (RPR)

RPR, shown in Figure 4-12, prevents unintended software reset requests caused by writes to the reset

control register (RCR). To disable awrite to the reset control register (RCR), the user should writea 1 to
RCER[CRE].

Address 0x0_0918 Access: User read/write
0 | | | 15
R
RCPW
W
Reset All zeros
16 31
R
RCPW
W
Reset All zeros

Figure 4-12. Reset Protection Register (RPR)

Table 4-28 defines the bit fields of RPR.
Table 4-28. RPR Bit Descriptions

Bits Name Description

0-31 | RCPW | Reset control protection word. Prevents unintended software reset requests because of a write to the RCR.
The user should write the value 0x5253_5445 (RSTE in ASCII) to enable. Enable indication appears in the
reset control enable register (RCER[CRE]). Reading this register always returns all zeros.

45.1.6 Reset Control Register (RCR)

RCR, shown in Figure 4-13, can be used by software to initiate a soft or hard reset sequence. To allow
writing to this register, the user must enable it by writing the value 0x5253 5445 to the RPR.

Address 0x0_091C Access: User read/write
0 | | | 15
R
W —
Reset All zeros
16 29 30 31
R
W — SWHR | SWSR
Reset All zeros

Figure 4-13. Reset Control Register (RCR)
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Table 4-29 defines the bit fields of RCR.
Table 4-29. RCR Bit Settings

Bits Name Description

0-29 — Reserved, should be cleared.

30 SWHR | Software hard reset. Setting this bit causes the device to begin a hard reset flow. This bit returns to its reset
state during the reset sequence, so reading it always returns all zeros.

31 SWSR | Software soft reset. Setting this bit causes the device to begin a soft reset flow. This bit returns to its reset
state during the reset sequence, so reading it always returns 0. H

45.1.7 Reset Control Enable Register (RCER)

RCER, shownin Figure 4-14, indicates by the CRE field that the RPR is accessed with aval ue that enables
RCR.

Address 0x0_0920 Access: User read/write
0 | | | 15
R
W
Reset All zeros
16 29 30 31
R
— CRE
W
Reset All zeros

Figure 4-14. Reset Control Enable Register (RCER)

Table 4-30 defines the bit fields of RCER.
Table 4-30. RCER Bit Settings

Bits Name Description
0-30 — | Reserved, should be cleared.
31 CRE | Control register enabled. When set, indicates that the RPR was accessed with a value that enables the RCR.
Writing 1 to this bit disables the RCR and clears this bit. Writing zero has no effect.

45.2 Clock Configuration Registers

The clock configuration and status registers are shown in Table 4-31.
Table 4-31. Clock Configuration Registers Memory Map

Address Register Access Reset Section/Page
0x0_0A00 | System PLL mode register (SPMR) R Oxnnnn_nnnn 4.5.2.1/4-35
0x0_0A04 | Output clock control register (OCCR) R/W 0x0000_0000 4.5.2.2/4-36
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Table 4-31. Clock Configuration Registers Memory Map (continued)

Address Register Access Reset Section/Page
0x0_0A08 | System clock control register (SCCR) R/W OXFDFF_FFFF 45.2.3/4-37
0x0_0AOC- |Reserved, should be cleared — — —
0x0_OAFC
45.2.1 System PLL Mode Register (SPMR)

SPMR is shown in Figure 4-15, gets its values according to the CFG_CLKIN_DIV reset configuration
input signal and the reset configuration word low loaded during the reset flow. Note that this register is
updated only during a power-on reset sequence and not by a hard reset sequence. It may hold values
different than those in the RCWLR after aa hard reset sequence.

Address 0x0_0A00

Access: Read only

0 1 2 3 4 7 8 9 ‘ 15
R| LBCM |DDRCM SPMF CKID COREPLL
W
Reset! n n n n n n n n n n n n ‘ n n n n
16 ‘ 23 24 25 26 27 ‘ 31
R CEVCOD |CEPDF CEPMF
W
Reset n n n n ‘ n n n n n n n n ‘ n n n n
Figure 4-15. System PLL Mode Register
1 See Table 4-32 for reset values.
Table 4-32 defines the system PLL mode register bit fields.
Table 4-32. System PLL Mode Register Bit Settings
Bits Name Meaning Description
0 LBCM Local bus memory controller clock mode. Section 4.3.2.1, “Reset Configuration Word Low
Register (RCWLR)”
1 DDRCM | DDR SDRAM memory controller clock mode. Section 4.3.2.1, “Reset Configuration Word Low
Register (RCWLR)”
2-3 — Reserved, should be cleared. —
4-7 SPMF System PLL multiplication factor Section 4.3.2.1.1, “System PLL Configuration”
8 CKID CLKIN division factor. Reflects the value of Section 4.3.1.2, “CLKIN Division”
CFG_CLKIN_DIV input signal during the reset flow.
9-15 | COREPLL |Core PLL configuration. See the hardware specifications for this device
16-23 — Reserved, should be cleared. —
24-25 | CEVCOD |QUICC Engine PLL VCO division Section 4.3.2.1, “Reset Configuration Word Low
Register (RCWLR).”
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Table 4-32. System PLL Mode Register Bit Settings (continued)

Bits Name Meaning Description

26 CEPDF QUICC Engine PLL division factor Section 4.3.2.1, “Reset Configuration Word Low
Register (RCWLR)”

27-31 CEPMF QUICC Engine PLL multiplication factor Section 4.3.2.1.2, “QUICC Engine PLL
Multiplication Factor”

45.2.2 Output Clock Control Register (OCCR)

The OCCR shown in Figure 4-16, controls the device output clocks. It is possible to control some output
clock modes by writing to this memory mapped register as described bel ow.

Address 0x0_0A04 Access: Read/Write
0 1 2 3 ‘ ‘ ‘ 15
R|pcicoe |pcicoE | peicoe .
wl o 1 2
Reset All zeros
16 31
R
W
Reset All zeros

Figure 4-16. Output Clock Control Register (OCCR)
Table 4-33 defines the bit fields of OCCR.

Table 4-33. OCCR Bit Settings

Bits Name Description

0 PCICOEO |PCI_CLK_OUTO enable.
0 PCI_CLK_QUTO signal is disabled (drive constant zero).
1 PCI_CLK_OUTO signal is enabled to toggle.

1 PCICOE1 |PCI_CLK_OUT1 enable.
0 PCI_CLK_OUT1 signal is disabled (drive constant zero).
1 PCI_CLK_OUT1 signal is enabled to toggle.

2 PCICOE2 |PCI_CLK_OUT2 enable.
0 PCI_CLK_OUT?2 signal is disabled (drive constant zero).
1 PCI_CLK_OUT2 signal is enabled to toggle.

3-31 — Reserved, should be cleared.
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System Clock Control Register (SCCR)

SCCR, shown in Figure 4-17, controls device units that have a configurable clock ratio.

Address 0x0_0A08

Reset, Clocking, and Initialization

Access: Read/Write

0 ‘ 5 6 7 8 ‘ 14 15
R
W — ENCCM — PCICM
Reset 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
16 31
R
W —
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Figure 4-17. System Clock Control Register (SCCR)

Table 4-34 defines the bit fields of SCCR.
Table 4-34. SCCR Bit Descriptions

Bits Name Description
0-5 — Reserved, should be cleared.
6-7 ENCCM  |Encryption core and 12C clock mode.
00 Encryption core clock is disabled.
01 Encryption core clock/csb_clk ratio is 1:1.
10 Encryption core clock/csb_clkratio is 1:2 (csb_clk has higher frequency than the encryption core).
11 Encryption core clock/csb_clkratio is 1:3 (csb_clk has higher frequency than the encryption core).
8-14 — Reserved, should be cleared.
15 PCICM PCI clock mode. Define the clock mode for all of the PCI complex - PCl and DMA.
0 PCI complex clocks are disabled.
1 PCI complex clocks are enabled.
16-31 — Reserved
45.3 Clock Control DDR Register

The programmable clock control DDR register map occupies 20 bytes of memory-mapped space. Reading
undefined portions of the memory map returns all zeros; writing has no effect.

All registers are 32 bits wide located on 32-bit address boundaries. All addresses used in this chapter are
offsets from the clock control DDR starting address as defined in Chapter 2, “Memory Map.”

Table 4-35. Clock Control DDR Register Address Map

Offset Register Access | Reset Value Si(;téc;n/
0x00-0xOF | Reserved, should be cleared. R 0x0000_0000 —

0x10 MCK enable register (MCKENR) R/W 0xC000_0000 | 4.5.3.1/4-38
0x14-0xFF | Reserved, should be cleared. — — —
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4531 MCK Enable Register (MCKENR)
MCKENR, shown in Figure 4-18, enables or disablesthe DDR clock outputs.

Offset 0x10 Access: Read/Write
o 1 2 | | | | | | | 21
R
CEO|CE1 _
W

Reset 1 1 O o\o 0 oo\oooo\oooo\oooo\oooo\oooo\oooo

Figure 4-18. MCK Enable Register (MCKENR)

Table 4-36 describes the MCKENR fields.
Table 4-36. MCKENR Field Descriptions

Bits Name Description

0 CEO Enable/Disable MCK[O] clock output signals
0 Disable MCK[0] and MCK][0]
1 Enable MCKJ0] and MCK]|0]

1 CE1l Enable/Disable MCK[1] clock output signals
0 Disable MCKJ[1] and MCK]1]
1 Enable MCKJ[1] and MCK[1]

2-31 — Reserved, should be cleared.

45.4 Clock Control LBC Registers

The programmable clock control LBC register map occupies 20 bytes of memory-mapped space. Reading
undefined portions of the memory map returns all zeros; writing has no effect.

All registers are 32 bits wide located on 32-bit address boundaries. All addresses used in this chapter are
offsets from clock control LBC starting address as defined in Chapter 2, “Memory Map.”

Table 4-37. Programmable Clock Control LBC register map

Offset Register Access | Reset Value Section/
Page
0x00-0xOF | Reserved, should be cleared. R 0x0000_0000 —
0x10 LCLK enable register (LCLKENR) R/W | OxC000_0000 | 4.5.4.1/4-39
Note: Offset 0x10 is an offset from the clock control LBC base offset
0x0_1100
0x14—-0xFF | Reserved, should be cleared. — — —
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4541 LCLK Enable Register (LCLKENR)
LCLKENR, shown in Figure 4-19, enables or disables the LBC clock outputs.

Address 0x10 Access: Read/Write
o 1 2 | | | | | | | a1
R
CEO|CE1l _
W

1 1 0 o\oooo\oooo\oooo\oooo\oooo\oooo\oooo

Figure 4-19. LCLKENR Clock Register (LCLKENR)

Table 4-38 describes LCLKENR fields.
Table 4-38. LCLKENR Field Descriptions

Bits Name Description

0 CEO Enable/Disable LCLK[0] clock output signals
0 Disable LCLK[O]
1 Enable LCLK]O]

1 CE1l Enable/Disable LCLK[1] clock output signals
0 Disable LCLK[1]
1 Enable LCLKJ1]

2-31 — Reserved, should be cleared.
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Chapter 5
System Configuration

51 Introduction

This chapter describes severa functions that control the local access windows, system configuration,
protection, and general utilities. These functions are discussed in the following sections:

e Section 5.2, “Loca Memory Map Overview and Example’

» Section 5.3, “System Configuration”

* Section 5.4, “ Software Watchdog Timer (WDT)”

e Section 5.5, “Real Time Clock Module (RTC)”

* Section 5.6, “Periodic Interval Timer (PIT)”

e Section 5.7, “General-Purpose Timers (GTMs)”

e Section 5.8, “Power Management Control (PMC)”

5.2 Local Memory Map Overview and Example

Thedevice providesaflexiblelocal memory map. Theloca memory map refersto the 32-bit address space
seen by the processor asit accesses memory and 1/0 space. Internal DMA engines a so see this samelocal
memory map. All memory accessed by the DDR SDRAM and local bus memory controllers existsin this
memory map, as do all memory-mapped configuration, control, and status registers.

The local memory map is defined by a set of nine local access windows. Each of these windows maps a
region of memory to a particular target interface, such asthe DDR SDRAM controller or the PCI
controller. The DSP subsystem is not operational in the M SC7104. Note that the local access windows do
not perform any address translation. The size of each window can be configured from 4 Kbytes to

2 Gbytes. Each local access window is assigned to a specific target interface as specified in Table 5-1.

Table 5-1. Local Access Windows Target Interface

Window Number Target Interface Comments

Configuration registers (IMMR) Fixed 2-Mbyte window size

Local bus —

Local bus —

Local bus —

Local bus —

PCI —

ol 0|l b~ W[N] ]| O

PCI —
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Table 5-1. Local Access Windows Target Interface (continued)

Window Number Target Interface Comments
7 DDR SDRAM —
8 DDR SDRAM —

Figure 5-1 shows an example memory map.

0 Example Local Memory Map

0xA000_0000
DDR SDRAM
Memory
PCI
0x8000_0000 |
Local Bus SRAM —
0xA000_0000 0xC000_0000
1/0 Local Bus
Configuration Registers DSP
Local Bus Flash IMMR -
Boot ROM
OXFFFF_FFFF
Figure 5-1. Local Memory Map Example
Table 5-2 shows one example of local access window settings.
Table 5-2. Local Access Windows Example
Window Base Address Size Target Interface
7 0x0000_0000 2 Gbytes DDR SDRAM
2 0x8000_0000 1 Mbyte Local bus
5 0XxA000_0000 512 Mbytes | PClI
3 0xC000_0000 256 Mbytes | Local bus
0 0xFF40_0000 2 Mbyte Configuration registers (IMMR)
1 OxFF80_0000 8 Mbytes Local bus boot ROM Flash
4,6,8 Unused
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In this example, the local access window of the boot ROM is defined as window number 1, on alocal bus
device, in the highest 8 Mbytes of memory as set by the reset configuration word high during the reset
sequence (see Section 4.3.2.2.4, “Boot ROM Location”) and Section 5.2.4.3.1,
“LBLAWBARO[BASE_ADDR] Reset Value.” The local access window, which describes the range of
memory used for memory-mapped registers (IMMR), is afixed 2-Mbyte space pointed to by the
IMMRBAR register, using its default value (OxFF40_0000). See Section 5.2.4.1, “Internal Memory Map
Registers Base Address Register IMMRBAR).”

5.2.1 Address Translation and Mapping

In addition to any address translation performed by the e300c2 core MMU, three distinct types of
transl ation and mapping operations are performed on transactions at the integrated devicelevel. These are
asfollows:

* Mapping alocal addressto atarget interface
» Trandating the local 32-bit address to an external address space
» Trandlating external addressesto the local 32-bit address space

The local access windows perform target mapping for transactions within the local address space. The
local access windows do not perform any address translation.

Outbound windows perform the mapping from the local 32-bit address space to the address space of PCl,
which may be much larger than the local space.

Inbound windows perform address trand ation from the external address spaces of PCI to the local address
space.

The target mappings created by an inbound window must be consistent with those of the local access
windows. That is, if an inbound window maps a transaction to a given local address, avalid local access
window for that address must be set independently.

All of the configuration registers that define mapping of local access windows follow the same register
format. Table 5-3 summarizes the genera format of these window definitions.

Table 5-3. Format of Window Definitions

Register Function

Base address High-order address bits defining location of the window in the initial address space
1

Window size/attributes Window enable, window size

1 An exception is the IMMR window, which is always enabled and has a fixed 2-Mbyte size.

Windows must be a power-of-two size. To perform a mapping function, the address of the transaction is
compared with the base address register of each window. The number of bits used in the comparison is
dictated by each window’ s size attribute. When an address hits within awindow, the transaction isdirected
to the appropriate target.
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5.2.2 Window into Configuration Space

The internal memory map registers’ base address register IMMRBAR) defines awindow that is used to
access all memory-mapped configuration, control, and statusregisters, referred to asinternal memory map
registersor IMMR. Thiswindow is always enabled with afixed size of 2 Mbytes, and no other attributes
are attached so thereis no associated size/attribute register. Thiswindow always takes precedence over all
local access windows. The IMMRBAR aways come out of reset with a default base address value of
OxFF40_0000, and this base address value can be modified by writing to this register. For more
information, see Section 5.2.4.1, “Internal Memory Map Registers Base Address Register IMMRBAR).”

NOTE

Althoughitislegal to use the 2-Mbyte space consecutive to the 2 M bytes of
the IMMR (for example, if IMMRBAR is OxFF40_0000, the 2-Mbyte
address space consecutive to it is OXFF60_0000-0xFF7F_FFFF), it is not
recommended. This space may be used in future derivatives of the device
that require alarger internal memory space.

5.2.3 Local Access Windows

As demonstrated in the address map overview in Section 5.2, “Local Memory Map Overview and
Example,” local accesswindows associate arange of thelocal 32-bit address space with aparticular target
interface. This allows the internal interconnections of the device to route a transaction from its source to
the proper target. No addresstrandation is performed. The base address defines the high order address bits
that give the location of the window in the local address space. The window attributes enable the window
and define its size, while the window number specifies the target interface.

With the exception of configuration space (mapped by IMMRBAR), all addresses used by the system must
be mapped by alocal access window. This includes addresses that are mapped by PCI inbound windows.

The local access window registers exist as part of the local access block in the system configuration
registers. See Section 5.3.2, “ System Configuration Registers.” A detailed description of the local access
window registersisgiven in the following sections. Note that the minimum size of awindow is 4 Kbytes,
so the low order 12 bits of the base address cannot be specified.

5.2.3.1 Local Access Register Memory Map

Table 5-4 shows the memory map for the local access registers.

Table 5-4. Local Access Register Memory Map

Lg(f:file'\t/l?ﬁe?(r)y Register Access Reset Section/Page
0x0_0000 Internal memory map base address register IMMRBAR) R/W | OxFF40_0000 | 5.2.4.1/5-6
0x0_0004 Reserved — — —
0x0_0008 Alternate configuration base address register (ALTCBAR) R/W | 0x0000_0000 | 5.2.4.2/5-7
0x0_000C- |Reserved — — —
0x0_001C
0x0_0020 LBC local access window 0 base address register (LBLAWBARO)| R/W | 0x0000_0000' | 5.2.4.3/5-8
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Table 5-4. Local Access Register Memory Map (continued)

Local Memory

Offset (Hex) Register Access Reset Section/Page
0x0_0024 LBC local access window 0 attribute register (LBLAWARO) R/W OxOOOO_OOOO2 5.2.4.4/5-9
0x0_0028 LBC local access window 1 base address register (LBLAWBAR1) | R/W 0x0000_0000 5.2.4.3/5-8
0x0_002C LBC local access window 1 attribute register (LBLAWAR1) R/W | 0x0000_0000 5.2.4.4/5-9
0x0_0030 LBC local access window 2 base address register (LBLAWBAR2) | R/W 0x0000_0000 5.2.4.3/5-8
0x0_0034 LBC local access window 2 attribute register (LBLAWAR?2) R/W | 0x0000_0000 5.2.4.4/5-9
0x0_0038 LBC local access window 3 base address register (LBLAWBAR3) | R/W 0x0000_0000 5.2.4.3/5-8
0x0_003C LBC local access window 3 attribute register (LBLAWARS3) R/W | 0x0000_0000 5.2.4.4/5-9
0x0_0040— |Reserved — — —
0x0_005C
0x0_0060 PCl local access window 0 base address register (PCILAWBARO) | R/W OxOOOO_OOOO3 5.2.4.5/5-10
0x0_0064 PCl local access window 0 attribute register (PCILAWARDO) R/W OxOOOO_OOOO4 5.2.4.6/5-11
0x0_0068 PCl local access window 1 base address register (PCILAWBAR1) | R/W OxOOOO_OOOO5 5.2.4.5/5-10
0x0_006C PCl local access window 1 attribute register (PCILAWAR1) R/W | 0x0000_0000 | 5.2.4.6/5-11
0x0_0070— |Reserved — — —
0x0_009C
0x0_00A0 DDR local access window 0 base address register R/W OxOOOO_OOOO6 5.2.4.7/5-12

(DDRLAWBARO)
0x0_00A4 DDR local access window O attribute register (DDRLAWARO) R/W | 0x0000_0000" | 5.2.4.8/5-13
0x0_00AS8 DDR local access window 1 base address register R/W | 0x0000_0000 | 5.2.4.7/5-12
(DDRLAWBAR1)
0x0_00AC DDR local access window 1 attribute register (DDRLAWAR1) R/W 0x0000_0000 | 5.2.4.8/5-13
0x0_00BO— | Reserved — — —
0x0_00FC

1 Depends on reset configuration word high values. See Section 5.2.4.3.1, “LBLAWBARO[BASE_ADDR] Reset Value,” for details.
2 Depends on reset configuration word high values. See Section 5.2.4.4.1, “LBLAWARO[EN] and LBLAWARO[SIZE] Reset Value,’

for details.

details.

details.

Depends on reset configuration word high values. See Section 5.2.4.5.1,
Depends on reset configuration word high values. See Section 5.2.4.7.1,

Depends on reset configuration word high values. See Section 5.2.4.6.1,

Value,” for details.

details.

Depends on reset configuration word high values. See Section 5.2.4.7.1,

Depends on reset configuration word high values. See Section 5.2.4.8.1,

Value,” for details.

“PCILAWBARO[BASE_ADDR] Reset Value,” for

“DDRLAWBARO[BASE_ADDR] Reset Value,” for
“PCILAWARO[EN] and PCILAWARO[SIZE] Reset
“DDRLAWBARO[BASE_ADDR] Reset Value,” for

“DDRLAWARO[EN] and DDRLAWARO[SIZE] Reset
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5.2.4 Local Access Register Descriptions

5241 Internal Memory Map Registers Base Address Register IMMRBAR)

The MM R window contains configuration, control, and statusregisters, aswell asinternal device memory
arrays. The internal memory map occupies a 2-Mbyte region of memory space. Itslocation is
programmabl e using the internal memory map register (IMMR). The default base address for the internal
memory map register is OxFF40_0000. Because IMMRBAR is at offset Ox0 from the beginning of the
local access registers, IMMRBAR aways points to itself.

5.2.4.11  Updating IMMRBAR

Updates to IMMRBAR that relocate the entire 2-Mbyte region of the internal memory block require
special treatment. The effect of the update must be guaranteed to be visible by the mapping logic before
an access to the new location is seen. To make sure this happens, the following guidelines should be
followed:

* IMMRBAR should be updated during initial configuration of the device when only one host or
controller has access to the device as follows:

— If an external host on PCI is configuring the device, it should set IMMRBAR to the desired
final location before the e€300c2 coreis released to boot.

— If the coreisinitializing the device, it should set IMMRBAR to the desired final location
before enabling other 1/0 devices to access the device.

*  When the e300 coreiswriting to IMMRBAR, it should use the following sequence:

— Read the current value of IMMRBAR using aload word instruction followed by an isync.
Thisforces al accessesto configuration space to complete.

— Write the new valueto IMMRBAR.

— Perform aload of an addressthat does not access configuration space or the on-chip SRAM,
but has an address mapping already in effect (for example, boot ROM). Follow this load
with anisync.

— Read the contents of IMMRBAR from its new location, followed by another isync.
The IMMRBAR is shown in Figure 5-2.

Offset 0x00 Access: User Read/Write
0 ‘ ‘ 10 11 ‘ 15
R
W BASE_ADDR —
Reset 1 1 1 1 1 1 1 1| o 1 0 o | 0 0 0 0
16 ‘ ‘ 31
R
W —
Reset All zeros

Figure 5-2. Internal Memory Map Registers’ Base Address Register (IMMRBAR)
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Table 5-5 defines the bit fields of IMMRBAR.
Table 5-5. IMMRBAR Bit Settings

Bits Name Description

0-10 BASE_ADDR | Identifies the 11 most-significant address bits of the base of the 2-Mbyte internal memory window.

11-31 — Reserved. Software must write all zeros.

5.2.4.2 Alternate Configuration Base Address Register (ALTCBAR)

The alternate configuration base address register (ALTCBAR) is used to define the base address for an
alternate 1-Mbyte region of configuration space to be used by the boot sequencer. By loading the proper
boot sequencer command in the serial ROM, the base addressin the ALTCBAR can be combined with the
20 hits of address offset supplied from the serial ROM to generate a 32-bit address. Thus, by configuring
thisregister, the boot sequencer has access to the entire memory map, one 1-Mbyte block at atime. See
Section 15.4.5, “Boot Sequencer Mode,” for more information.

NOTE

ALTCBAR isnot considered alocal access window on its own, so the boot
sequencer must configure one of the other eight local access windows
properly to reach the desired target peripherals.

The alternate configuration base address register is shown in Figure 5-3.

Offset 0x08 Access: Read/Write
0 ‘ ‘ 11|12 ‘ ‘ 31
R
BASE_ADDR —
w
Reset All zeros

Figure 5-3. Alternate Configuration Base Address Register (ALTCBAR)

Table 5-6 defines the bit fields of ALTCBAR.
Table 5-6. ALTCBAR Bit Settings

Bits Name Description

0-11 | BASE_ADDR | Identifies thel2 most-significant address bits of an alternate base address used for boot sequencer
configuration accesses.

12-31 — Reserved. Write has no effect, read returns 0.
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5.2.4.3 LBC Local Access Window n Base Address Registers
(LBLAWBARO-LBLAWBAR3)

The LBC local access window n base address registers (LBLAWBARO-LBLAWBARS3) are shown in
Figure 5-4.

Offset 0x20, 0x28, 0x30, 0x38 Access: Read/Write

0 ‘ ‘ ‘ ‘ 19 20 ‘ ‘ 31

R

BASE_ADDR —
w

Reset All zeros

1. The LBLAWBARO[BASE_ADDR] reset value depends on the reset configuration word high values. See Section 5.2.4.3.1,
“LBLAWBARO[BASE_ADDR] Reset Value,” for a detailed description.

Figure 5-4. LBC Local Access Window n Base Address Registers (LBLAWBARO-LBLAWBARS3)

Table 5-7 defines the bit fields of LBLAWBARO-LBLAWBARS.
Table 5-7. LBLAWBARO-LBLAWBARS3 Bit Settings

Bits Name Description

0-19 | BASE_ADDR |Identifies the 20 most-significant address bits of the base of local access window n. The specified
base address should be aligned to the window size, as defined by LBLAWARN[SIZE].

20-31 — Reserved. Write has no effect, read returns 0.

5.24.31 LBLAWBARO[BASE_ADDR] Reset Value

The core may also use alocal bus peripheral deviceto fetch its boot vector. For this purpose, the

LBLAWBARO[BASE_ADDR] reset value is set according to the value set in the reset configuration word
high BMSfield.

Table 5-8 defines the reset value of LBLAWBARO[BASE_ADDR].
Table 5-8. LBLAWBARO[BASE_ADDR] Reset Value

RCWHR[BMS] BASE_ADDR Reset Value
0 0x00000
1 OxFF800
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5.2.4.4 LBC Local Access Window n Attributes Registers
(LBLAWARO-LBLAWAR23)

The LBClocal access window n attributesregisters (LBLAWARO-LBLAWARS3) are shown in Figure 5-5.

Offset 0x24, 0x2C, 0x34, 0x3C Access: Read/Write
0 1 ‘ ‘ ‘ ‘ ‘ ‘ 25 26 ‘ 31
R
EN e — SIZE
w

Resetolooo\oooo\oooo\oooooooo\oooo\oooo\oooo2

1 The LBLAWAROI[EN] reset value depends on the reset configuration word high values. See Section 5.2.4.4.1, “LBLAWARO[EN]
and LBLAWARO[SIZE] Reset Value,” for a detailed description.

2 The LBLAWARO[SIZE] reset value is always 0b010110, meaning an 8-Mbyte local access window. See Section 5.2.4.4.1,
“LBLAWARO[EN] and LBLAWARO[SIZE] Reset Value,” for a detailed description.

Figure 5-5. LBC Local Access Window n Attributes Registers (LBLAWARO-LBLAWAR3)

Table 5-9 defines the bit fields of LBLAWARO-LBLAWARS.
Table 5-9. LBLAWARO-LBLAWARS Bit Settings

Bits Name Description

0 EN |0 Local bus local access window n is disabled.
1 Local bus local access window n is enabled and other LBLAWARO and LBLAWBARQO fields combine to
identify an address range for this window.

1-25 — Reserved. Write has no effect, read returns 0.

26-31 | SIZE |ldentifies the size of the window from the starting address. Window size is 2(5'2E*1) pytes.
000000-001010 Reserved. Window is undefined.

001011 4 Kbytes

001100 8 Kbytes

001101 16 Kbytes

....... 2(SIZE+D) phytes

011110 2 Ghytes

011111-111111 Reserved. Window is undefined.

52441 LBLAWARO[EN] and LBLAWARO[SIZE] Reset Value

The core may use alocal bus peripheral device to fetch its boot vector. For this purpose an 8-Mbyte
(2(22*1)) |ocal accesswindow is defined by the LBLAWBARO[SIZE] reset value, and LBLAWARO is
enabled according to the value set in the reset configuration word high ROMLOC field.

Table 5-10 defines the reset value for LBLAWARO[EN].
Table 5-10. LBLAWARO[EN] Reset Value

RCWHR[ROMLOC] LBLAWARO[EN] Description
Reset Value
000-100 0 €300c2 core boot not performed from a local bus device.
101-110 1 €300c2 core boot performed from a local bus device. Local bus 8-Mbyte
(2(22*1)y |ocal access window is enabled.
111 0 Reserved
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5.2.4.5 PCIl Local Access Window n Base Address Register
(PCILAWBARO-PCILAWBAR1)

The PCI local access window n base address registers (PCILAWBARO-PCILAWBARL) are shown in
Figure 5-6.

Offset 0x60 Access: Read/Write
0x68
0 19| 20 31
R
BASE_ADDR —
w
Reset All zeros?

1 The reset value of PCILAWBARO[BASE_ADDR] depends on the reset configuration word high values. See
Section 5.2.4.5.1, “PCILAWBARO[BASE_ADDR] Reset Value,” for a detailed description.

Figure 5-6. PCI Local Access Window n Base Address Registers (PCILAWBARO-PCILAWBARL1)
Table 5-11 defines the bit fields of PCILAWBARO-PCILAWBARL.
Table 5-11. PCILAWBARO-PCILAWBARZ1 Bit Settings

Bits Name Description

0-19 | BASE_ADDR | Identifies the 20 most-significant address bits of the base of local access window n. The specified
base address should be aligned to the window size, as defined by PCILAWARN[SIZE].

20-31 — Reserved. Write has no effect, read returns 0.

5.2451 PCILAWBARO[BASE_ADDR] Reset Value

The core may use a PCI peripheral device to fetch its boot vector. For this purpose, the

PCILAWBARO[BASE_ADDR] reset valueis set according to the value set in the reset configuration word
high BMSfield.

Table 5-12 defines the reset value of PCILAWBARO[BASE_ADDR].
Table 5-12. PCILAWBARO[BASE_ADDR] Reset Value

RCWHR[BMS] PCILAWBARO[BASE_ADDR]
Reset Value
0 0x00000
1 OxFF800
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5.2.4.6 PCI Local Access Window n Attributes Registers
(PCILAWARO-PCILAWARL1)

The PCI local accesswindow n attributesregisters (PCILAWARO-PCILAWAR1) are shownin Figure 5-7.

Offset 0x64 Access: Read/Write
0x6C
0 1 | | | | | | 526 | a1
R
EN — SIZE
W
Reset All zeros!2

1 The reset value of PCILAWARO[EN] depends on the reset configuration word high values. See Section 5.2.4.6.1,
“PCILAWARO[EN] and PCILAWARO[SIZE] Reset Value,” for a detailed description.

2 The reset value of PCILAWARO[SIZE] is always 0b010110, meaning an 8-Mbyte local access window. See
Section 5.2.4.6.1, “PCILAWARO[EN] and PCILAWARO[SIZE] Reset Value,” for a detailed description

Figure 5-7. PCI Local Access Window n Attributes Registers (PCILAWARO-PCILAWAR1)

Table 5-13 defines the bit fields of PCILAWARO-PCILAWARL.
Table 5-13. PCILAWARO-PCILAWARL Bit Settings

Bits Name Description

0 EN |0 The PCl local access window n is disabled.
1 The PCl local access window nis enabled and other PCILAWARnN and PCILAWBARn fields combine to
identify an address range for this window.

1-25 — Reserved. Write has no effect, read returns 0.

26-31 | SIZE |ldentifies the size of the window from the starting address. Window size is 2(5'2E*1) pytes.
000000-001010 Reserved. Window is undefined.

001011 4 Kbytes

001100 8 Kbytes

001101 16 Kbytes

....... 2(SIZE+D) phytes

011110 2 Ghytes

011111-111111 Reserved. Window is undefined.

5.246.1 PCILAWARO[EN] and PCILAWARO[SIZE] Reset Value

The core may use a PCI peripheral device to fetch its boot vector. For this purpose an 8-Mbyte (2(22+1))
local access window is defined by the PCILAWBARO[SIZE] reset value, and PCILAWARO is enabled
according to the value set in the reset configuration word high ROMLOC field.

Table 5-14 defines the reset value of PCILAWARO[EN].
Table 5-14. PCILAWARO[EN] Reset Value

PCILAWRO[EN] _
RCWHR[ROMLOC] Reset Value Description
000, 010-110 0 €300c2 core boot not performed from a PCI device.
111 0 Reserved
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5.2.4.7 DDR Local Access Window n Base Address Registers
(DDRLAWBARO-DDRLAWBAR1)

The DDR local access window n base address registers (DDRLAWBARO-DDRLAWBAR1) are shown
in Figure 5-8.

Offset OxAO0 Access: Read/Write
O0xA8
0 ‘ 19 | 20 31
R
BASE_ADDR —
w
Reset All zeros?

1 The reset value of DDRLAWBARO[BASE_ADDR] depends on the reset configuration word high values. See Section 5.2.4.7.1,
“DDRLAWBARO[BASE_ADDR] Reset Value,” for a detailed description

Figure 5-8. DDR Local Access Window n Base Address Registers (DDRLAWBARO-DDRLAWBARL1)

Table 5-15 defines the bit fields of DDRLAWBARO-DDRLAWBARL.
Table 5-15. DDRLAWBARO-DDRLAWBARL1 Bit Settings

Bits Name Description

0-19 BASE_ADDR | Identifies the 20 most-significant address bits of the base of local access window n. The specified
base address should be aligned to the window size, as defined by DDRLAWARN[SIZE].

20-31 — Reserved. Write has no effect, read returns 0.

5.24.7.1 DDRLAWBARO[BASE_ADDR] Reset Value

The core may use a DDR SDRAM device to fetch its boot vector. For this purpose, the
DDRLAWBARO[BASE_ADDR] reset value is set according to the value set in the reset configuration
word high BMSfield.

Table 5-16 defines the reset value DDRLAWBARO.
Table 5-16. DDRLAWBARO[BASE_ADDR] Reset Value

RCWHR[BMS] DDRLAWBARO[BASE_ADDR]
Reset Value
0 0x00000
1 OxFF800
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5.2.4.8 DDR Local Access Window n Attributes Registers
(DDRLAWARO-DDRLAWARL1)

The DDR local access window n attributes registers (DDRLAWARO-DDRLAWARL) are shown in
Figure 5-9.

Offset OxA4 Access: Read/Write
OXAC
0 1 25 26 31
R
EN — SIZE
w
Reset All zeros12

1 The reset value of DDRLAWARO[EN] depends on the reset configuration word high values. See Section 5.2.4.8.1,
“DDRLAWARO[EN] and DDRLAWARO[SIZE] Reset Value,” for a detailed description.

2 The reset value of DDRLAWARO[SIZE] is always 0b010110, meaning an 8-Mbyte local access window. See Section 5.2.4.8.1,
“DDRLAWARO[EN] and DDRLAWARO[SIZE] Reset Value,” for a detailed description.

Figure 5-9. DDR Local Access Window n Attributes Registers (DDRLAWARO-DDRLAWARL1)

Table 5-17 defines the bit fields of DDRLAWARO-DDRLAWARL.
Table 5-17. DDRLAWARO-DDRLAWAR1 Bit Settings

Bits Name Description

0 EN |0 The DDR local access window nis disabled.
1 The DDR local access window n is enabled and other DDRLAWARAN and DDRLAWBARn~ fields combine
to identify an address range for this window.

1-25 — Reserved. Write has no effect, read returns 0.

26-31 | SIZE |ldentifies the size of the window from the starting address. Window size is 2(5'2E*1) pytes.
000000-001010 Reserved. Window is undefined.

001011 4 Kbytes

001100 8 Kbytes

001101 16 Kbytes

....... 2(SIZE+D) phytes

011110 2 Ghytes

011111-111111 Reserved. Window is undefined.

5.248.1 DDRLAWARO[EN] and DDRLAWARQO[SIZE] Reset Value

The core may use a DDR SDRAM device to fetch its boot vector. For this purpose an 8-Mbyte (2(221)
local access window is defined by DDRLAWBARO[SIZE] reset value, and DDRLAWARO is enabled
according to the value set in the reset configuration word high ROMLOC field.
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Table 5-18 defines the reset value DDRLAWARO[EN] and DDRLAWAROQ[SIZE].
Table 5-18. DDRLAWARO[EN] Reset Value

RCWHR[ROMLOC] DDE'{;?;VC;SLEN] Description
000 1 €300c2 core boot performed from a DDR SDRAM device. DDR 8-Mbyte
(2(22*1)y |ocal access window is enabled.
Else 0 €300c2 core boot not performed from a DDR SDRAM device.
111 0 Reserved

5.25 Precedence of Local Access Windows

If two local access windows overlap, the lower numbered window takes precedence (see Table 5-1 for
window numbers). For instance, if two windows are set up as shown in Table 5-19, local accesswindow 1
governsthe mapping of the 1-Mbyte region from Ox7FF0_0000 to Ox7FFF_FFF, even though the window
described inlocal access window 7 also encompasses that memory region.

Table 5-19. Overlapping Local Access Windows

Window Base Address Size Target Interface
1 0x7FF0_0000 1 Mbyte Local bus
7 0x0000_0000 2 Gbytes |DDR SDRAM

5.2.6 Configuring Local Access Windows

After alocal access window is enabled, it should not be modified while any device in the system may be
using the window. Accordingly, a new window should not be used until the effect of the write to the
window isvisible to all blocks that use the window. This can be guaranteed by completing a read of the
last local access window configuration register before enabling any other devices to use the window. For
instance, if local buslocal access windows 1-3 are being configured in order during the initialization
process, the last write (to LBLAWARS) should be followed by aread of LBLAWARS3 before any devices
try to use any of these windows. If the configuration is being done by the local €300c2 core, the read of
LBLAWARS should be followed by an isync instruction.

5.2.7 Distinguishing Local Access Windows from Other Mapping
Functions

It isimportant to distinguish between the mapping function performed by the local access windows and
the additional mapping functionsthat happen at the target interface. Thelocal access windows define how
atransaction is routed through the device internal interconnects from the transaction’s source to itstarget.
Once the transaction has arrived at itstarget interface, that interface controller may perform additional
mapping. For instance, the DDR SDRAM controller has chip select registers that map a memory request
to aparticular external device. Thelocal bus controller has base registers that perform asimilar function.
The PCI interface has outbound address transl ation units that map the local addressinto an external address
space.
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These other mapping functions are configured by programming the configuration, control, and status
registers of the individua interfaces. Note that there is no need to have a one-to-one correspondence
between local accesswindows and chip select regions or outbound windows. A singlelocal accesswindow
can be further decoded to any number of chip selectsor to any number or outbound windows at the target
interface.

5.2.8 Outbound Address Translation and Mapping Windows

Outbound address transl ation and mapping refers to the trandation of addresses from the local 32-bit
address space to the external address space and attributes of a particular 1/0 interface. On this device, the
PCI block has an outbound address trand ation unit.

The PCI controller has six outbound windows plus a default window. See Section 4.5, “Memory
Map/Register Definitions,” for a detailed description of the PCI outbound windows.

5.2.9 Inbound Address Translation and Mapping Windows

Inbound address trand ation and mapping refersto the translation of an address from the external address
gpace of an I/O interface (such as PCl address space) to the local address space understood by theinternal
interfaces of this processor. It aso refersto the mapping of transactionsto aparticular target interface and
the assignment of transaction attributes. The PCI controller has inbound address translation unit.

5291 PCI Inbound Windows

The PCI controller has three general inbound windows plus a dedicated window for memory mapped
configuration accesses (PIMMR). These windows have aone-to-one correspondence with the base address
registersin the PCI programming model. Updating one automatically updatesthe other. Thereisno default
inbound window; if a PCl address does not match one of the inbound windows, this processor does not
respond with an assertion of PClI_DEV SEL. See Section 13.4.6, “PCI Inbound Address Translation,” for
adetailed description of the PCI inbound windows.

5.2.10 Internal Memory Map

All of the memory mapped configuration, control, and status registers in the device are contained within
a2-Mbyte address region, referred asthe IMMR. To allow for flexibility, the internal memory map block
can berelocated in the local address space. The local address map location of this register block is
controlled by theinternal memory map registers base addressregister IMMRBAR); see Section 5.2.4.1,
“Internal Memory Map Registers Base Address Register IMMRBAR).” The default value for the
IMMRBAR is OxFF40 _0000.

NOTE

Theinternal memory map window isalwaysthe highest priority local access
window.
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5.2.11 Accessing Internal Memory from External Masters

In addition to being accessible by the e300 processor, the IMMR memory window is accessible from
externa interfaces. This alows external masters on the 1/0 ports to configure the device.

External masters do not need to know thelocation of the IMMR memory in thelocal address map. Rather,
they accessthisregion of thelocal memory map through awindow defined by aregister in theinterface's
programming model that is accessible to the external master from its external memory map.

The PCI base address for accessing the local IMMR memory is selectable through the PCI internal
memory map register (PIMMR), at offset 0x10, described in Section 13.3.2.12, “PCl Inbound Base
Address Registers (PIBARN).” When the device is a PCl agent, an external PCI master setsthis register
by running a PCI configuration cycle. Subsequent memory accesses by a PCl master to the PCI address
range indicated by PIMMR are transglated to the local address indicated by the current setting of
IMMRBAR.

5.3 System Configuration
The following sections describe some general information and configuration options that affect system
behavior and performance.

53.1 System Configuration Register Memory Map

Table 5-20 shows the memory map for the system configuration registers.
Table 5-20. System Configuration Register Memory Map

Local
Memory Register Access Reset Section/Page
Offset (Hex)

0x00100 | System general purpose register low (SGPRL) R/W 0x0000_0000 5.3.2.1/5-17
0x00104 | System general purpose register high (SGPRH) R/W 0x0000_0000 5.3.2.2/5-17
0x00108 | System part and revision ID register (SPRIDR) R 0x8060_0010 5.3.2.3/5-18

0x0010C |Reserved — - _

0x00110 | System priority configuration register (SPCR) R/W 0x0000_0000 5.3.2.4/5-19

0x00114 | System I/O configuration register low (SICRL) R/W OxOOOO_OOOO1 5.3.2.5/5-21

0x00118-0x | Reserved — — _
00124

0x00128-0x | Reserved — — _
001FC

1 Depends on the reset configuration word high configuration values.
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5.3.2 System Configuration Registers

5.3.2.1 System General Purpose Register Low (SGPRL)

The system genera purpose register low (SGPRL), shown in Figure 5-10, can be used by software for any
purpose. The values set in thisregister have no effect on the internal hardware.

Offset 0x00100 Access: Read/Write
0 | | | 5
R
GP
w
Reset All zeros

Figure 5-10. System General Purpose Register Low (SGPRL)

Table 5-21 defines the bit fields of SGPRL.
Table 5-21. SGPRL Bit Settings

Bits Name Description

0-31 GP | General purpose

5.3.2.2 System General Purpose Register High (SGPRH)

The system genera purpose register high (SGPRH), shown in Figure 5-11, can be used by software for
any purpose. The values set in this register have no effect on the internal hardware.

Offset 0x00104 Access: Read/Write
0 | | | 5
R
GP
w
Reset All zeros

Figure 5-11. System General Purpose Register High (SGPRH)

Table 5-22 defines the bit fields of SGPRH.
Table 5-22. SGPRH Bit Settings

Bits Name Description

0-31 GP | General purpose
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5.3.2.3 System Part and Revision ID Register (SPRIDR)

SPRIDR, shown in Figure 5-12, provides information about the device and revision numbers.

Offset 0x00108 Access: Read only
0 15 | 16 31
R PARTID REVID
W
Reset See Table 5-24 and Table 5-25 for reset values of this register.

Figure 5-12. System Part and Revision ID Register (SPRIDR)

Table 5-23 defines the hit fields of SPRIDR.
Table 5-23. SPRIDR Bit Settings

Bits Name Description

0-15 | PARTID |Partidentification.

This read-only field is mask-programmed with a code corresponding to the device number. Itis intended to
help factory test and user code that is sensitive to device changes. The device number changes according
to manufacturing considerations. See Table 5-24 for values of this field.

16-31 | REVID |Revision identification.

This read-only field is mask-programmed with a code corresponding to the revision number of the part
defined in PARTID field. Itis intended to help factory test and user code that is sensitive to device changes.
The mask number is programmed in a commonly changed layer, and changes with each mask set change.
See Table 5-25 for values of this field.

53.2.3.1  SPRIDR[PARTID] Coding

Table 5-24 defines the reset values of SPRIDR[PARTID].
Table 5-24. PARTID Coding *

PARTID Device Name Package Type
0x8062 MPC8323E PBGA
0x8063 MPC8323 PBGA
0x8066 MPC8321E PBGA
0x8067 MPC8321 PBGA

Note:

1 The MSC7121 s functionally identical to the MSC7120. The MSC7104, except for not
supporting the use of the integrated StarCore™ DSP, is functionally identical to the
MSC7120. All three parts have the same PartID.

With the DSP clock on, HSTAT[RESET] bit remaining cleared after writing a 1 to
VEC[S_RESET] indicates that the part is an MSC7104. Once the device has been identified
as an MSC7104, the DSP clock should be disabled to save power. DSP clock disabling is
done by clearing bit 19 (DSP clock) in the System Clock Control Register (SCCR).

With the DSP clock on, HSTAT[RESET] bit getting set after writing a 1 to VEC[S_RESET]
indicates that the part is an MSC7120/MSC7121.
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Table 5-25 defines the reset values of SPRIDR[REVID].

Table 5-25. REVID Coding *

REVID Device Revision
0x0010 1.0
0x0011 1.1

1 Revision 1.0 and 2.0 only applies to the
MSC7120.

5.3.2.4 System Priority and Configuration Register (SPCR)

The system priority and configuration register (SPCR), shown in Figure 5-13, controls the priority of
requests for transactions on the internal system bus. This priority is considered by the system arbiter
whenever an internal unit requests mastership of the coherent system bus (CSB). The SPCR also includes
some other control functions.

Offset 0x00110 Access: Read/Write
0 2 3 4 5 6 7 8 9 10 11 | 12 15
R
W — PCIHPE — PCIPR OPT | TBEN COREPR —
Reset All zeros
16 31
R
w
Reset All zeros

Figure 5-13. System Priority Configuration Register (SPCR)

Table 5-26 defines the bit fields of SPCR.
Table 5-26. SPCR Bit Settings

Bits Name Description

0-2 — Reserved. Should be cleared.

3 PCIHPE | PCI highest priority enable. If this bit is set, the PCI bridge is permitted to request the coherent system

bus (CSB) with highest priority, regardless of SPCR[PCIPR] value, when it needs to complete a posted
write transaction from an external PCI master. To follow PCI ordering rules specifications, the PCI bridge
must flush any outstanding write transactions before it can start a new read transaction. Setting this bit

allows faster flushing of the outstanding write transactions coming from the PCI bus onto the CSB and to
the device targets, such as DDR SDRAM and local bus memories.

4-5 — Reserved. Should be cleared.

6-7 PCIPR | PCI bridge CSB request priority. The level of priority can be chosen from 4 possible levels.
00 Level O (lowest priority)

01 Level 1

10 Level 2

11 Level 3 (highest priority)

Note: DMA has the same priority as PCI.
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Table 5-26. SPCR Bit Settings (continued)

Bits Name Description
8 OPT Optimize. Setting this bit may enhance the performance of transactions issued to the internal coherent
system bus (CSB) by the security engine (SEC) and the QUICC Engine block. Performance is enhanced
by reading more bytes on the bus than actually needed by the master in the case that this is more efficient.
The user may set this bit only if it is known that QUICC Engine SEC transactions sent to the internal CSB
are not accessing devices in which speculative reads may change the state of the device (for example,
FIFOs in which reading a byte may advance some internal counter).
0 No performance enhancement.
1 Performance enhancement by speculative reading is enabled.
9 TBEN €300c2 core time base unit enable

0 Time base unit is disabled.
1 Time base unit is enabled.

10-11 | COREPR |e300c2 core CSB request priority. The priority level for the core in accessing the CSB can be chosen from
4 possible levels.
00 Level O (lowest priority)
01 Level 1
10 Level 2
11 Level 3 (highest priority)

12-31 — Reserved. Should be cleared.
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5.3.2.5

The system 1/O configuration register low (SICRL) controls the multiplexing of some of the device 1/0
pins. Each bit or set of bitsin the SICRL selects which function is used by a certain group of the device
pins.

Figure 5-14 shows SICRL.

System 1/O Configuration Register Low (SICRL)

Offset 0x00114 Access: Read/Write

0 1 2 3 4 5 6 7
LDP_LCS_A — IRQ_CKS | PCI_MSRC — URT_CTPR —
Reset All zeros
8 9 10 15
R IRQ_CTPR
W _
Reset All zeros
16 23
R
w
Reset All zeros
24 31
R
w
Reset All zeros

Figure 5-14. System I/O Configuration Register Low (SICRL)

Table 5-27 definesthe bit fields of SICRL. Each Pin Function column lists the name of the multi-function
pin used in this option. Some groups have only two options (shown as Pin Function 0 and Pin Function 1)
and therefore, only one control bit. In this case they can only have avalue of 0b0O or Ob1. Other groups may
have four options (shown as Pin Function O, Pin Function 1, Pin Function 2, and Pin Function 3) and
therefore, two control bits. In this case they can have a value of 0b00, 0b01, 0b10, or Ob11. Use the
notations ‘ObN’ or ‘ObNN’ according to whether a group has one or two control bits, respectively.

Table 5-27. SICRL Bit Settings

SICRL[Bits] Value:

0b0/0b00

Ob1/0b01

Ob10

Ob11

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3
0 LDP_LCS A IIC_SDA CKSTOP_OUT N/A N/A
IIC_SCL CKSTOP_IN N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
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Table 5-27. SICRL Bit Settings (continued)

SICRL[Bits] Value: 0b0/0b00 Ob1/0b01 0b10 Ob11
Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3
1 Reserved — — — —
2 IRQ_CKS IRQ6 CKSTOP_OUT N/A N/A
IRQ7 CKSTOP_IN N/A N/A
3 PCI_MSRC PCI_ADO MSRCIDO N/A N/A
PCI_AD1 MSRCID1 N/A N/A
PCI_AD2 MSRCID2 N/A N/A
PCI_AD3 MSRCID3 N/A N/A
PCI_AD4 MSRCID4 N/A N/A
PCI_AD5 MDVAL N/A N/A
4 Reserved — — — —
5-6 URT_CTPR UART1_SOUT MSRCIDO — LSRCIDO
UART1_SIN MSRCID1 — LSRCID1
UART1_CTS MSRCID2 — LSRCID2
UART1_RTS MSRCID3 — LSRCID3
UART2_SOUT MSRCID4 — LSRCID4
UART2_SIN MDVAL — LDVAL
UART2_CTS N/A — N/A
UART2_RTS N/A — N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
7 Reserved — — — —
8-9 IRQ_CTPR IRQO N/A — N/A
IRQ1 N/A — N/A
10-31 Reserved — — — —
5.3.2.6 Debug Configuration

Debug information may be driven on the device pins. Thisinformation can identify theinternal source of
atransaction that reached the DDR SDRAM or local bus interfaces. The device can be configured to drive
the MSRCID[0:4] MDVAL, LSRCID[0:4] and LDVAL signals, respectively on other device pins. The
coding of the source 1D debug information is the same as the coding of the MSTR_ID field in the AEATR
register of the arbiter (See Section 6.2.6, “ Arbiter Event Attributes Register (AEATR)”).
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53.2.6.1 DDR Debug Configuration

The DDR debug configuration enablesa DDR memory controller to enter debug mode in which the DDR
SDRAM source ID field and data valid strobe are driven onto three optional set of pins:

* PCI pins. PCI isdisabled in this mode. The external PCI host/agent must be electrically
disconnected for debugging mode. Set SICRL[3] to select this mode.

* UART pins. UART operation is disabled, and any signals driven by UART devices must be
electrically disconnected from the UART 1/O pins. Set SICRL[5-6] to Ob01 to select this mode.

5.3.2.6.2 Local Bus Debug Configuration

The local bus debug configuration enables a LBC debug mode in which the SDRAM source ID field and
datavalid strobefor LBC memory accessesare driven onto UART pins. UART operation must be disabled,
and any signalsdriven by UART devices must be electrically disconnected from the UARTI/O pinsin this
case. Set SICRL[5-6] to Obl11 to select this mode.

54  Software Watchdog Timer (WDT)

The following sections describe the theory of operation of the software watchdog timer (WDT) in the
device, including a definition of the external signals and the functions they serve. Additionally, the
configuration, control, and status registers are also described. Note that individual chaptersin this book
describe specific initialization aspects for each individual block.

54.1 WDT Overview

The device provides asoftware watchdog timer (WDT) feature to prevent system lock in case the software
becomes trapped in loops with no controlled exit. Watchdog timer operations are configured in the system
watchdog control register (SWCRR).

The watchdog counter is a free-running down-counter that generates areset or a non-maskable interrupt
on underflow. To prevent areset, software must periodically restart the countdown. The WDT is
responsible for asserting a hardware reset or machine-check interrupt (mcep) if the software failsto service
the software watchdog timer for a certain period of time (for example, because softwareis|ost or trapped
in aloop with no controlled exit).

Figure 5-15 shows a high-level block diagram of the WDT.

System V?IOIWF]’SW Reset
clock > atchaog >
Timer or mep

1

Register Interface

Figure 5-15. Software Watchdog Timer High-Level Block Diagram
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The software watchdog timer is enabled after reset to cause a hardware reset if it times out. The user has
the option of disabling the software watchdog if it isnot needed. If used, the software watchdog timer
requires a specia service sequence to be executed periodically. Without this periodic servicing, the
software watchdog timer times out and issues areset or a non-maskable interrupt.

54.2 WDT Features

The WDT includes the following key features:
» Based on 16-bit prescaler and 16-bit down-counter
* Provides a selectable range for the time-out period
* Provides ~12.8-sec maximum software time-out delay for 333-MHz input clock
* Functional and programming compatibility with MPC8260 watchdog timer

54.3 WDT Modes of Operation

The WDT unit can operate in the following modes:
* WDT enable/disable mode:

If the software watchdog timer is not needed, the user can disable it with software after a system
reset. When the watchdog timer is disabled, the watchdog counter and prescaler counter are held
in a stopped state.

* WDT output reset/interrupt mode:

Without software periodic servicing, the software watchdog timer times out and issues areset or a
nonmaskabl e interrupt (mcp)

» WODT prescaled/non-prescaled clock mode:

The WDT counter clock can be prescaled by programming the SWCRR[SWPR] bit, which
controls the divide-by-65,536 of the WDT counter.

5.4.4 WDT Memory Map/Register Definition

The WDT programmable register map occupies 16 bytes of memory-mapped space. Reading undefined
portions of the memory map returns al zeros; writing has no effect.

All WDT registers are 16- or 32-bits wide, located on 16-bit address boundaries, and should be accessed
as 16- or 32-bit quantities. All addresses used in this chapter are offsets from the WDT base, as defined in
Chapter 2, “Memory Map.”

Table 5-28 shows the WDT memory map.
Table 5-28. WDT Register Address Map

Offset Register Access Reset Value Section/ Page

0x0-0x3 Reserved — — _

0x4 System watchdog control register (SWCRR) R/W OxFFFF_0003 5.4.4.1/5-25
or OXFFFF_00071
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Table 5-28. WDT Register Address Map (continued)

Offset Register Access Reset Value Section/ Page

0x8 System watchdog count register (SWCNR) R 0x0000_FFFF 5.4.4.2/5-26
0xC-0xD | Reserved — — —

OxE System watchdog service register (SWSRR) R/W 0x0000 5.4.4.3/5-26

1 SWCRR[SWEN] reset value directly depends on RCWHR[SWEN] (reset configuration word high).

544.1 System Watchdog Control Register (SWCRR)

The system watchdog control register (SWCRR), shown in Figure 5-16, controls the software watchdog
period and configures watchdog timer operation. SWCRR can be read at any time but can be written only
once after system reset.

Offset 0x4 Access: Read/Write
0 ‘ ‘ ‘ 15|16 ‘ ‘ ‘28 29 30 31

VI\QI SWTC — SWEN [SWRI|SWPR
Resetlll1‘1111‘1111‘11110000‘0000‘00000 ol 1 1

1 SWCRR[SWEN] reset value directly depends on RCWHR[SWEN] (reset configuration word high).
Figure 5-16. System Watchdog Control Register (SWCRR)

Table 5-29 defines the bit fields of SWCRR.
Table 5-29. SWCRR Bit Settings

Bits Name Description

0-15 SWTC | Software watchdog time count

The SWTC field contains the modulus that is reloaded into the watchdog counter by a service sequence.

When a new value is loaded into SWCRR[SWTC], the software watchdog timer is not updated until the

servicing sequence is written to the SWSRR. If SWCRR[SWEN] is loaded with 0, the modulus counter

does not count. The new value is also used at the next and all subsequent reloads. Reading the SWCRR

register returns the value in the system watchdog control register. Reset initializes the SWCRR[SWTC]

field to OXFFFF.

Note: The prescaler counter is reset any time a new value is loaded into the watchdog counter and also
during reset.

16-28 — Write reserved, read = 0

29 SWEN | Watchdog enable bit

Enables the watchdog timer. The reset value directly depends on the value of the RCWHR[SWEN] bit. It
should be cleared by software after a system reset to disable the software watchdog timer. When the
watchdog timer is disabled, the watchdog counter and prescaler counter are held in a stopped state.

0 Watchdog timer disabled

1 Watchdog timer enabled

Note: After software writes the SWRI bit, the state of SWEN cannot be changed.
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Table 5-29. SWCRR Bit Settings (continued)

Bits Name Description

30 SWRI Software watchdog reset/interrupt select bit

A WDT timer out causes either a hard reset or machine check interrupt to the core.
0 Software watchdog timer causes a machine check interrupt to the core

1 Software watchdog timer causes a hard reset

31 SWPR | Software watchdog counter prescale bit

Controls the divide-by-65,536 WDT counter prescaler
0 The WDT counter is not prescaled.

1 The WDT counter clock is prescaled.

5.4.4.2 System Watchdog Count Register (SWCNR)

The system watchdog count register (SWCNR), shown in Figure 5-17, providesvisibility to the watchdog
counter value. SWCNR is aread-only register. Writes to SWCNR have no effect and terminate without
transfer error exception.

Offset 0x8 Access: Read only
0 ‘ ‘ ‘ 15| 16 ‘ ‘ ‘ 31
R SWCN
" _
Resetoooo‘oooo‘oooo‘oooo1111‘1111‘1111‘1111

Figure 5-17. System Watchdog Count Register (SWCNR)

Table 5-30 defines the bit fields of SWCNR.
Table 5-30. SWCNR Bit Settings

Bits Name Description

0-15 — Write reserved, read = 0

16-31 | SWCN | Software watchdog count field. The read-only SWCNR[SWCN] field reflects the current value in the watchdog

counter. Writing to the SWCNR register has no effect, and write cycles are terminated normally. Reset

initializes the SWCNR[SWCN] field to OxFFFF.

Note: Reading the 16 least-significant bits of 32-bit SWCNR register with two 8-bit reads is not guaranteed
to return a coherent value.

5.4.4.3 System Watchdog Service Register (SWSRR)

The system watchdog service register (SWSRR) is shown in Figure 5-18. When the watchdog timer is
enabled, awrite of 0x556C followed by awrite OxAA 39 to the SWSRR register before the watchdog
counter timesout preventsadevicereset. If the SWSRR register is not serviced before the timeout, asignal
from the watchdog timer to the reset or interrupt controller module asserts a system reset or interrupt
(depending on the setting of SWCRR[SWRI]).

Both writes must occur before the timeout in the order listed, but any number of instructions can be
executed between the two writes. However, writing any value other than 0x556C or OXAA39 to the
SWSRR register resets the servicing sequence, requiring both values to be written to keep the watchdog
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timer from causing areset. Reset initializes the SWSRR[WS] field to 0x0000. SWSRR can be written at
any time, but returns all zeros when read.

Offset OxE Access: Write only
0 ‘ ‘ ‘ 15
R
W WS
Reset All zeros

Figure 5-18. System Watchdog Service Register (SWSRR)

Table 5-31 defines the bit fields of SWCNR.
Table 5-31. SWSRR Bit Settings

Bits Name Description

0-15 WS | Software watchdog service field.
The user should periodically write 0x556C followed by OxAA39 to this register to prevent a software watchdog
timer timeout. SWSRR[WS] can be written at any time, but returns all zeros when read.

545 Functional Description

5451 Software Watchdog Timer Unit

The device provides asoftware watchdog timer (WDT) feature to prevent system lock in case the software
becomes trapped in loops with no controlled exit. Watchdog timer operations are configured in the system
watchdog control register (SWCRR).

The software watchdog timer is enabled after reset to cause a soft reset or non-maskable interrupt (MCP)
if ittimesout. If the software watchdog timer isnot needed, the user must clear SWCRR[SWEN] 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 anonmaskable
interrupt, as programmed in SWCRR[SWRI]. Once software writes SWRI, the state of SWEN cannot be
changed.

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

*  Write Ox556C to the system watchdog service register (SWSRR)

*  Write 0OXAA39 to SWSRR
The service sequence rel oads the watchdog timer and the timing process begins again. If avalue other than
O0x556C or OxAA39iswritten to the SWSRR, 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. Thisallowsinterrupts and exceptionsto occur between the two writes when necessary. Figure 5-19
shows a state diagram for the watchdog timer.
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Reset

0x556C / Do Not Reload

State 0
Waiting for 0x556C

State 1
Waiting for 0OXAA39

0xAA39 / Reload

Not 0x556C / Do Not RelQad

Not 0xAA39 / Do Not Reload

Figure 5-19. 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 5-20 shows how to handle this need.

SWCRR[SWEN] SWCRR[SWPR] SWSRR[WS] SWCRR[SWRI]
Y ] service i

System Clock 65,536 q ! Y ! Y
Clocking Disable Divider g I SWCNR Time-out ' | Event
, | 16-Bit Decrementer .| Logic

g | A Reload : l
Reset
SWCRR[SWTC] or mcp

Figure 5-20. Software Watchdog Timer Functional Block Diagram

Figure 5-20 shows that the range is determined by SWCRR[SWTC]. The valuein SWTC is then loaded
into a 16-bit decrementer clocked by the system clock. An additional divide-by-65,536 prescaler value is
used when needed.

The decrementer begins counting when loaded with avalue from SWTC. After the timer reaches 0x0, a
software watchdog expiration request is issued to the reset or mcp (machine check) control logic. Upon
reset, SWTC is set to the maximum value and is again loaded into the system watchdog service register
(SWSRR), starting the process over. When anew valueisloaded into SWTC, the software watchdog timer

isnot updated until the servicing sequence iswritten to the SWSRR. If SWCRR[SWEN] isloaded with 0O,
the modulus counter does not count.
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5.45.2 Modes of Operation

The WDT unit can operate in the following modes:

5.4.6

WDT enable/disable mode:

If the software watchdog timer is not needed, the user can disableit. The SWCRR[SWEN] bit
enables the watchdog timer. It should be cleared by software after a system reset to disable the
software watchdog timer. When the watchdog timer is disabled, the watchdog counter and
prescaler counter are held in a stopped state.

— WDT enable mode (SWCRR[SWEN] = 1)
Thisisthe default value after soft reset.

— WDT disable mode (SWCRR[SWEN] = 0)

WDT reset/interrupt output mode

Without software periodic servicing, the software watchdog timer times out and issues areset or a
nonmaskabl e interrupt (mcp), programmed in SWCRR[SWRI].

According to the value of SWCRR[SWRI], the WDT timer causes a hard reset or machine check
interrupt to the core.

— Reset mode (SWCRR[SWRI] = 1).

Software watchdog timer causes a hard reset (thisis the default value after hard reset).
— Interrupt mode (SWCRR[SWRI] = 0).

Software watchdog timer causes a machine check interrupt to the core.
WDT prescaled/non-prescaled clock mode

The WDT counter clock can be prescaled by programming the SWCRR[SWPR] bit that controls
the divide-by-65,536 of the WDT counter.

— Prescale mode (SWCRR[SWPR] = 1)
The WDT clock is prescaled.

— Non-prescale mode (SWCRR[SWPR] =0)
The WDT clock is not prescaled.

Initialization/Application Information

54.6.1 WDT Programming Guidelines

The software watchdog timer is enabled (by the default value of SWCRR[SWEN]) after reset. The
following initiaization sequence of WDT is required:

WDT disabling

If the software watchdog timer is not needed, the user must clear SWCRR[SWEN] bit to disable
the WDT not later than its timer times out (~12.8 sec. for a 333-MHz system clock).
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 WDT initial servicing
If the software watchdog timer is to be used, the special service sequence, described in

Section 5.4.5.1, “ Software Watchdog Timer Unit,” must be executed after system reset and not
later than the first WDT time-out (~12.8 sec. for a333-MHz system clock).

Subsequently, periodical WDT servicing should be performed according to the programming
guidelines given in Section 5.4.5.1, “ Software Watchdog Timer Unit.”

5.5 Real Time Clock Module (RTC)

The following sections describe the theory of operation of the real time clock module (RTC) including a
definition of the external signals and the functions it serves. Additionally, the configuration, control, and
status registers are described. Note that individual chaptersin this reference manual describe additional
specific initialization aspects for each individual block.

55.1 RTC Overview

Thedevice platform providesareal time clock (RTC) timer suitable for timestamping or time and calendar
generation. It can maintain a one-second count which is unique over aperiod of approximately 136 years.

The RTC can beinitialized by softwarewith aninitial count value using the real time counter load register
(RTLDR). It can also be programmed to generate an interrupt every second. Thereal time counter control
register (RTCTR) is used to enable or disable the various timer functions. The real time counter event
register (RTEVR) isused to report theinterrupt source. The RTC counter isinitialized by software and can
be disabled if needed.

Figure 5-21 shows the high level RTC block diagram.

RTC Input Second
Clock ~ Interrupt
Real Time
Clock Module
CSB Bus Alarm
Clock > Interrupt

Register Interface
Figure 5-21. Real Time Clock Module High Level Block Diagram

55.2 RTC Features

The key features of the RTC include the following:
* Maintains a one-second count, unique over a period of thousand of years
» 32-bit RTC counter can beinitialized by software to specific initial count value
* Provides an alarm function with programmable and maskable alarm interrupt
* Provides programmable and maskable every second interrupt
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» Usestwo possible clock sources: the CSB bus clock or an external RTC clock
» RTC function can be disabled if needed

5.5.3 RTC Modes of Operation

The RTC unit can operate in the following modes:
* RTC enable/disable mode
* RTC every-second interrupt enable/disable mode
* RTCaarm interrupt enable/disable mode
» RTCinternal/externa input clock mode

554 RTC External Signal Description
This section provides an overview and detailed descriptions of the RTC signals.

Thereisonedistinct external RTC clock input signal, defined in Table 5-32.
Table 5-32. RTC Signal Properties

Name Port Function /0 |Reset| Pull Up

RTC_CLK RTC_CLK |Real time clock input. | N/A —

Table 5-33 provides a detailed description of the external RTC signal.
Table 5-33. RTC External Signal—Detailed Signal Description

Signal 1/0 Description
RTC_CLK | | This signal is used as the timebase for the real time clock module.
State —
Meaning
Timing —

555 RTC Memory Map/Register Definition

The RTC programmable register map occupies 32 bytes of memory-mapped space. Reading undefined
portions of the memory map returns all zeros; writing has no effect.

All RTC registers are 32 bits wide that are located on 32-bit address boundaries and should only be
accessed as a 32-bit quantities.

All addresses used in this section are offsets from the RTC base, as defined in Chapter 2, “Memory Map.”
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Table 5-28 shows the memory map of the RTC.
Table 5-34. RTC Register Address Map

Offset Register Access Reset Value Si‘:g;n/

0x00 Real time counter control register (RTCNR) R/W 0x0000_0000 5.5.5.1/5-32
0x04 Real time counter load register (RTLDR) R/W 0x0000_0000 5.5.5.2/5-33
0x08 Real time counter prescale register (RTPSR) R/W 0x0000_0000 5.5.5.3/5-33
0x0C Real time counter register (RTCTR) R 0x0000_0000 5.5.5.4/5-34
0x10 Real time counter event register (RTEVR) wilc 0x0000_0000 5.5.5.5/5-34
0x14 Real time counter alarm register (RTALR) R/W OXFFFF_FFFF 5.5.5.6/5-35

0x18-0x1F | Reserved — — —

5551 Real Time Counter Control Register (RTCNR)

The real time counter control register (RTCNR), shown in Figure 5-22, is used to enable RTC functions.
The register can be read at any time.

Offset 0x00 Access: Read/Write
0 ‘ ‘ ‘ ‘ ‘ 23| 24 25 26 ‘ 29 30 31
R
— CLEN|CLIN — AIM|[SIM
w
Reset All zeros

Figure 5-22. Real Time Counter Control Register (RTCNR)

Table 5-35 defines the bit fields of RTCNR.
Table 5-35. RTCNR Bit Settings

Bits Name Description

0-23 — Write reserved, read = 0

24 CLEN | Clock enable control bit.

This bit controls the counting of the RTC. When the RTC’s clock is disabled, the counter maintains its old
value. When the counter’s clock is enabled, it continues counting using the previous value.

0 Disable counter.

1 Enable counter.

25 CLIN | Input clock control bit.

The input clock to the RTC may be either the CSB clock or an external RTC clock.
0 The input clock to the periodic interrupt timer is CSB input clock.

1 The input clock to the periodic interrupt timer is the external RTC clock.

26-29 — Write reserved, read = 0

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

5-32 Freescale Semiconductor




System Configuration

Table 5-35. RTCNR Bit Settings (continued)

Bits Name Description

30 AIM | Alarm interrupt mask bit.

Used to enable or disable (mask) the RTC alarm interrupt when the RTC'’s 32-bit counter reaches
RTALR[ALR] value.

0 Alarm interrupt generation disabled.

1 Alarm interrupt generation enabled.

31 SIM | Second interrupt mask bit.

Used to enable or disable (mask) the RTC periodic interrupt.
0 Periodic interrupt generation disabled.

1 Periodic interrupt generation enabled.

55.5.2 Real Time Counter Load Register (RTLDR)

Thereal time counter |oad register (RTLDR), shown in Figure 5-23, contains the 32-bit value to beloaded
in the 32-bit RTC counter.

Offset 0x04 Access: Read/Write
0 | | | | | | | 2
R
CLDV
w
Reset All zeros

Figure 5-23. Real Time Counter Load Register (RTLDR)

Table 5-36 defines the bit fields of RTLDR.
Table 5-36. RTLDR Bit Settings

Bits Name Description

0-31 | CLDV |Contains the 32-bit value to be loaded in the 32-bit RTC counter.

5.5.5.3 Real Time Counter Prescale Register (RTPSR)

The real time counter prescale register (RTPSR), shown in Figure 5-24, isaread/write register used to
configure the RTC prescaler’s value.

Offset 0x08 Access: Read/Write
0 | | | | | | | 2
R
PRSC
W
Reset All zeros

Figure 5-24. Real Time Counter Prescale Register (RTPSR)
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Table 5-37 defines the bit fields of RTPSR.
Table 5-37. RTPSR Bit Settings

Bits Name Description

0-31 | PRSC |RTC prescaler bits. Select the input clock divider for the RTC counter clock. The prescaler is programmed to
divide the RTC clock input by values from 1 to 4,294,967,296. The value 0x0000 divides the clock by 1 and
OxFFFF_FFFF divides the clock by 4,294,967,296.

To accurately predict the timing of the next count, change the RTPSR[PRSC] field only when the enable bit
RTCNR[CLE] is clear. Changing the RTPSR[PRSC] bits resets the prescaler counter. System reset and the
loading of a new value into the counter both reset the prescaler counter. Clearing RTCNR[CLE] stops the
prescaler counter.

5554 Real Time Counter Register (RTCTR)

The real time counter register (RTCTR), shown in Figure 5-25, is aread-only register that showsthe
current value in the RTC counter.

The CNTV valueis not affected by reads or writesto RTCTR.

Offset Ox0C Access: Read only
0 | | | | | 2
R CNTV
W
Reset All zeros

Figure 5-25. Real Time Counter Register (RTCTR)

Table 5-38 defines the bit fields of RTCTR.
Table 5-38. RTCTR Bit Settings

Bits Name Description

0-31 | CNTV |RTC counter value field. RTCTR[CNTV] contains the current value of the time counter. This is a read-only
field. Writes have no effect on RTCTR[CNTV].

5555 Real Time Counter Event Register (RTEVR)

The real time counter event register (RTEVR), shown in Figure 5-26, is used to report the source of the
interrupts. The register can be read at any time.

Offset 0x10 Access: wlc

0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 29 30 31

R AlF | SIF

W o wic|wic
Reset All zeros

Figure 5-26. Real Time Counter Event Register (RTEVR)

RTEVR bits are cleared by writing ones. Writing zeros does not affect the value of the status bits.
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Table 5-39 defines the bit fields of RTEVR.
Table 5-39. RTEVR Bit Settings

Bits Name Description
0-29 — | Write reserved, read =0
30 AIF | Alarm interrupt flag bit.

Used to indicate the alarm interrupt. It is set if the RTC issues an interrupt after the RTC counter counts to
zero.

31 SIF | Second interrupt flag bit.
Used to indicate the every-second interrupt. This status bit is set each time that the prescaler count reaches
zero and should be cleared by software.

55.5.6 Real Time Counter Alarm Register (RTALR)

The real time counter alarm register (RTALR), shown in Figure 5-27, contains the 32-bit alarm (ALRM)
value. When the value of the RTC counter equals the RTALR[ALRM] value, a maskable interrupt is
generated.

Offset 0x14 Access: Read/Write
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 31
R ALRM
W

Resetl111‘1111‘1111‘1111‘1111‘1111‘1111‘1111
Figure 5-27. Real Time Counter Alarm Register (RTALR)

Table 5-40 defines the bit fields of RTALR.
Table 5-40. RTALR Bit Settings

Bits Name Description

0-31 | ALRM |RTC alarm value.
The alarm interrupt is generated when the value of the RTC counter equals RTALR[ALRM].

5.5.6 Functional Description

55.6.1 Real Time Counter Unit

Thereal time clock (RTC) timer is suitable for time stamping or time and calendar generation. It can
maintain a one-second count which is unique over a period of approximately 136 years. Software can
convert this count into time-of-day or calendar informationif required. Anaarmfunctionisalso provided.
The RTC can be clocked by theinternal system bus clock or by an external clock source. The RTC consists
of 32-bit up-counter whichisincremented by an one-second count clock derived from the RTC input clock.
The RTC can be programmed to generate a maskable interrupt when the time value matches the value in
its associated alarm register.

The RTC can beinitialized by software with an initial count value in the real time counter |oad register
(RTLDR). It can also be programmed to generate an interrupt every second. The real time counter control

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

Freescale Semiconductor 5-35




System Configuration

register (RTCTR) is used to enable or disable the various timer functions. The real time counter event
register (RTEVR) isused to report the interrupt source. The RTC counter is reset to zero on hard reset but
is not affected by soft reset. It isinitialized by the software. The RTC function can be disabled.

Figure 5-28 shows the functional RTC block diagram.

Second
RTCNR[PIM] Interrupt
RTCNR[CLIN] RTPSR[PRSC] RTLDR[CLDV] D_,
¢ | >|  RTEVR[PIF] —|—)
RTC v v
Input .
p Clock 32-Bit o 32-Bit
Disable “|Prescaler ”| Counter
System___,, _|—> RTCTR[CNTV]
Bus Clock A
RTCNR[CLEN
CNRICLEN] RTEVRIAIF] —|
}
_I_> Alarm
RTALR[ALRM] RTCNR[AIM] Interrupt

Figure 5-28. Real Time Clock Module Functional Block Diagram

5.5.6.2 RTC Operational Modes

The RTC unit can operate in the following modes:

¢ RTC enable/disable mode:

RTCNR[CLEN] enablesthe RTC timer. It should be set by software after a system reset to enable
the RTC timer.

— RTC disable mode (RTCNR[CLEN] =0)
When the RTC's clock is disabled, counter maintainsits old value (default).
— RTC enable mode (RTCNR[CLEN] = 1)
When the counter’s clock is enabled, it continues counting using the previous value.
» RTC every-second interrupt enable/disable mode:
— RTC every-second interrupt enable mode (RTCNR[SIM] = 1)

In thismode the RTC set the RTEVR[SIF] flag and generate an interrupt after the RTC’s 32-bit
counter reaches zero.

— RTC every-second interrupt disable mode (RTCNR[SIM] = 0)

In this mode the RTC sets the RTEVR[SIF] flag but does not generate an interrupt after the
RTC's 32-bit counter reaches zero.

* RTCaarm interrupt enable/disable mode:
— RTC aarm interrupt enable mode (RTCNR[AIM] = 1)

Inthismode, the RTC setsthe RTEV R[AIF] flag and generates an interrupt each time when the
RTC's 32-bit counter reaches the RTALR[ALR] value.
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— RTC aarm interrupt disable mode (RTCNR[AIM] = 0)

In this mode the RTC sets the RTEVR[AIF] flag but does not generate an interrupt when the
RTC's 32-bit counter reaches the RTALR[ALR] value.

* RTCinternal/external input clock mode:
The input clock to the RTC may be the CSB clock or an external 32.768-kHz crystal.
— RTC usesthe internal input clock mode (RTCNR[CLIN] = 0)
— RTC uses the external 32.768-kHz crystal clock (RTCNR[CLIN] = 1)

5.5.7 RTC Programming Guidelines

The following initialization sequence for the RTC isrecommended:
1. Writeto RTPSR to set the RTC prescaler to the desired value
2. Writeto RTLDR toinitialize the RTC initial value
3. Writeto RTALR to program the RTC alarm value, if needed
4

. Writeto RTCNR to configure and start the RTC operation: RTC input clock source, second/alarm
interrupt mask, RTC clock enable.

5.6 Periodic Interval Timer (PIT)

The following sections describe theory of operation of the periodic interval timer (PIT) including a
definition of the external signals and the functions it serves. Additionally, the configuration, control, and
status registers are described. Note that individual chaptersin this reference manual describe additional
specific initialization aspects for each individual block.

56.1 PIT Overview

The periodic interval timer (PIT) that generates periodic interrupts for a real-time operating system or an
application software.

The PIT consists of a 32-bit down-counter which is decremented by a clock derived from a CSB clock or
from an external 32.768-kHz crystal. The 32-bit counter decrements to zero when loaded with aiinitia
value from the periodic interval timer load register (PFTLDR). The periodic interval timer control register
(PTCTR) isused to enable or disable the various timer functions. The periodic interval timer event register
(PTEVR) is used to report the interrupt source. The PIT function can be disabled if needed.
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Figure 5-29 shows the functional PIT block diagram.

PIT
Clock Periodic Periodic
Interval > Interrupt
System Timer
Clock

Register Interface

Figure 5-29. Periodic Interval Timer High Level Block Diagram

56.2 PIT Features

The key features of the PIT include the following:
* Maintains a 32-bit down-counter, clocked by a 32-bit prescaled input clock
» 32-bit PIT counter can beinitialized by software to specific initial count value
* Provides programmable and maskable periodic interrupt
» Usestwo possible clock sources: the CSB clock or an external PIT clock
* PIT function can be disabled

5.6.3 PIT Modes of Operation

The PIT unit can operate in the following modes:
* PIT enable/disable mode
* PIT periodic interrupt enable/disable mode
* PIT internal/external input clock mode

5.6.4 PIT External Signal Description
This section provides an overview and detailed descriptions of the PIT signals.

Thereisonedistinct external input signal (PIT clock), defined in Table 5-41.
Table 5-41. PIT Signal Properties

Name Port Function /O | Reset Pull Up

PIT_CLK PIT_CLK Periodic interval timer. | N/A —
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Table 5-42 describes of the external PIT signal.
Table 5-42. PIT External Signal—Detailed Signal Descriptions

Signal 1/0 Description
PIT_CLK | | This signal is used as the timebase for the periodic interval timer module.
State —
Meaning
Timing —

5.6.5 PIT Memory Map/Register Definition

The PIT programmable register map occupies 32 bytes of memory-mapped space. Reading undefined
portions of the memory map returns al zeros; writing has no effect.

All PIT registers are 32 bits wide and reside on 32-bit address boundaries and should only be accessed as
32-bit quantities.

All addresses used in this chapter are offsets from PIT base, as defined in Chapter 2, “Memory Map.”

Table 5-43 shows the PIT memory map.
Table 5-43. PIT Register Address Map

Offset Register Access Reset Value S;e:)t;téc;n/
0x00 Periodic interval timer control register (PTCNR) R/W 0x0000_0000 5.6.5.1/5-39
0x04 Periodic interval timer load register (PTLDR) R/W 0x0000_0000 5.6.5.2/5-40
0x08 Periodic interval timer prescale register (PTPSR) R/W 0x0000_0000 5.6.5.3/5-41
0x0C Periodic interval timer counter register (PTCTR) R 0x0000_0000 5.6.5.4/5-41
0x10 Periodic interval timer event register (PTEVR) wlc 0x0000_0000 5.6.5.5/5-41
0x14-0x1F Reserved — — —

5.6.5.1 Periodic Interval Timer Control Register (PTCNR)

The periodic interval timer control register (FTCNR), shown in Figure 5-30, is used to enable the different
PIT functions. The register can beread at any time.

Offset 0x00 Access: Read/Write
0 ‘ ‘ ‘ ‘ ‘ 23| 24 25 26 ‘ 30 31
R
— CLEN|CLIN — PIM
w
Reset All zeros

Figure 5-30. Periodic Interval Timer Control Register (PTCNR)

MPC8323E PowerQUICC™ Il Pro Integrated Communications Processor Reference Manual, Rev. 2

Freescale Semiconductor 5-39



System Configuration

Table 5-44 defines the bit fields of PTCNR.
Table 5-44. PTCNR Bit Settings

Bits Name Description
0-23 — Write reserved, read =0
24 CLEN | Clock enable control bit. Controls the counting of the PIT. When the PIT’s clock is disabled, the counter

maintains its old value. When the counter’s clock is enabled, it continues counting using the previous value.
0 Disable counter.
1 Enable counter.

25 CLIN | Input clock control bit. The input clock to the PIT can be either an internal system clock or an external PIT
clock.

0 The input clock to the periodic interrupt timer is internal system clock.

1 The input clock to the periodic interrupt timer is external PIT clock.

26-30 — Write reserved, read = 0

31 PIM Periodic interrupt mask bit. Used to enable or disable (mask) the PIT periodic interrupt.
0 Periodic interrupt generation disabled.
1 Periodic interrupt generation enabled.

5.6.5.2 Periodic Interval Timer Load Register (PTLDR)

The periodic interval timer load register (PFTLDR), shown in Figure 5-31, contains the 32-bit value to be
loaded in a 32-bit PIT counter.

Offset 0x04 Access: Read/Write
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 31
R
CLDV
W
Reset All zeros

Figure 5-31. Periodic Interval Timer Load Register (PTLDR)

Table 5-45 defines the bit fields of PTLDR.
Table 5-45. PTLDR Bit Settings

Bits Name Description

0-31 | CLDV |Contains the 32-bit value to be loaded in a 32-bit PIT counter.
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5.6.5.3 Periodic Interval Timer Prescale Register (PTPSR)

The periodic interval timer prescale register (PTPSR), shown in Figure 5-32, is aread/write register that
used to configurethe PIT prescaler’s value.

Offset 0x08 Access: Read/Write
0 | | | | | | | 2
R
PRSC
W
Reset All zeros

Figure 5-32. Periodic Interval Timer Prescale Register (PTPSR)

Table 5-46 defines the bit fields of PTPSR.
Table 5-46. PTPSR Bit Settings

Bits Name Description

0-31 | PRSC |PIT prescaler bits. Selects the input clock divider to generate the PIT counter clock. The prescaler is
programmed to divide the PIT clock input by values from 1 to 4,294,967,296. The value 0x0000 divides the
clock by 1 and OxFFFF_FFFF divides the clock by 4,294,967,296.

To accurately predict the timing of the next count, change the PRSC bit only when the enable bit PTCNR[CLE]
is clear. Changing PRSC resets the prescaler counter. System reset and the loading of a new value into the
counter also reset the prescaler counter. Clearing the PTCNR[CLE] bit stops the prescaler counter.

5.6.54 Periodic Interval Timer Counter Register (PTCTR)

The periodic interval timer counter register (PTCTR), shown in Figure 5-33, is aread-only register that
shows the current value in the PIT counter. The PTCTR counter is not affected by reads or writes.

Offset Ox0C Access: Read only
0 | | | | | | | a1
R CNTV
W
Reset All zeros

Figure 5-33. Periodic Interval Timer Counter Register (PTCTR)

Table 5-47 defines the bit fields of PTCTR.
Table 5-47. PTCTR Bit Settings

Bits Name Description

0-31 | CNTV |PIT counter value field. Contains the current value of the time counter. This is a read-only field. Writes have
no effect on PTCTR[CNTV].

5.6.5.5 Periodic Interval Timer Event Register (PTEVR)

The periodic interval timer event register (FTEVR), shown in Figure 5-34, is used to report the source of
the interrupts. The register can be read at any time.

PTEVR bits are cleared by writing ones. Writing zeros does not affect the value of the status bits.
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Offset 0x10 Access: wlc
0 30 31
R PIF
W o wic
Reset All zeros

Figure 5-34. Periodic Interval Timer Event Register (PTEVR)

Table 5-48 defines the bit fields of PTEVR.
Table 5-48. PTEVR Bit Settings

Bits Name Description
0-30 — | Write reserved, read =0
31 PIF | Periodic interrupt flag bit. Used to indicate the periodic interrupt. Its asserted if the PIT issues an interrupt
after the SPMPIT counter counts to zero. This status bit should be cleared by software.

5.6.6 Functional Description

5.6.6.1 Periodic Interval Timer Unit

ThePIT generates periodicinterruptsfor use with areal-time operating system or the application software.
It consists of a 32-bit down-counter which is decremented by a clock derived from the CSB clock or from
the PIT clock. The 32-bit counter decrements to zero when loaded with ainitial value from the periodic
interval timer load register (FTLDR). After the timer reaches zero, PTEVR[PIF] is set and an interrupt is
generated if PTCNR[PIM] = 1. At the next count cycle, the valueinthe PTLDR[CLDV] isloaded into the
counter and the process repeats. When anew valueisloaded into the PTLDR[CLDV], the PIT isupdated,
the prescaler counter isreset, and the counter begins counting. Setting of PTEVR[PIF] generates an
interrupt, that remains pending until PTEVR[PIF] is cleared. If PTEVR[PIF] is set again before being
cleared, theinterrupt remainspending until PTEVR[PIF] iscleared. Any writeto the PTLDR[CLDV] stops
the current countdown and the count resumes with the new valuein PTLDR[CLDV]. If PTCNR[CLEN]
=0, the PIT cannot count and retains the old count value. PTCTR contain the PIT current value. The PIT
function can be disabled if needed.

Figure 5-35 shows the functional PIT block diagram.

PERIODIC
Interrupt
PTCNR[CLIN] PTPSR[PRSC] PTLDR[CLDV] PTCNR[PIM] N up
PIT Y 1 PTEVR[PIF]
—
Clock Clock e oo i
System Disable Prescaler 1 Counter _|_>
Clocking 4 PTCTR[CNTV]
PTCNR[CLEN]

Figure 5-35. Periodic Interval Timer Functional Block Diagram
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5.6.6.2 PIT Operational Modes

The PIT unit can operate in the following modes:
* PIT enable/disable mode:

The PTCNR[CLEN] bit enablesthe PIT timer. It should be set by software after a system reset to
enablethe PIT timer.

— PIT disable mode (FTCNR[CLEN] = 0). When the PIT’s clock is disabled, counter maintains
itsold value.

— PIT enable mode (FTCNR[CLEN] = 1). When the counter’s clock is enabled, it continues
counting using the previous value.

* PIT periodic interrupt enable/disable mode:

— PIT periodic interrupt enable mode (FTCNR[PIM] = 1). After the PIT’s 32-bit counter reaches
zero, the PIT setsthe PTEVR[PIF] flag and generates an interrupt.

— PIT periodicinterrupt disable mode (FTCNR[PIM] = 0). After the PIT's32-bit counter reaches
zero, the PIT setsthe PTEVR[PIF] flag but does not generate an interrupt.

* PIT internal/external input clock mode:
The input clock to the PIT may be an interna system clock or the PIT clock.
— PIT use theinternal input clock mode (FTCNR[CLIN] = 0)
— PIT usethe PIT clock (PFTCNR[CLIN] = 1)

5.6.7 PIT Programming Guidelines

The following initialization sequence of PIT is recommended:
1. Writeto PTPSR to set the PIT prescaler to the desired value
2. Writeto PTLDR toinitialize the PIT initial value
3. Writeto PTCNR to configure and start the PIT operation: PI T input clock source, periodicinterrupt
mask, PIT clock enable.

See Section 5.5.7, “RTC Programming Guidelines,” for real-time clock programming guidelines.

5.7 General-Purpose Timers (GTMs)

The following sections describe theory of operation of the general purpose (global) timer module,
including adefinition of the external signalsand the functionality. Additionally, the configuration, control,
and status registers are described. Note that individual chaptersin this book describe additional specific
initialization aspects for each individual block.

57.1 GTM Overview

Each global timer module (GTM) includes four identical 16-bit general-purpose timers, two 32-bit timers
or one 64-bit timer. Each GTM timer consists of atimer prescale register (GTPSR), atimer mode register
(GTMDR) atimer captureregister (GTCPR), atimer counter register (GTCNR), atimer reference register
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(GTRFR), atimer event register (GTEVR), and atimer global configuration register (GTCFR). The
GTPSRs and the GTMDRs contain the primary and secondary prescalers, programmed by the user.

Figure 5-36 shows the functional GTM block diagram.

5.7.2

General
GTCFR1 ) . .
GTGER2 | Global Configuration Register 1 > Systrm|C||0Ck
Y -
GTEVR1 Event Register > -
g |
: Timer | § [ TGATE1
GTPSR1 Prescale Register > Clock = TGATE2
: Generator| € TGATE3
GTMDR1 Mode Register <> & —— TGATE4
clock
Divider -< - 1:“%
TIN3
Y L TING
GTCNR1 16-Bit Counter - > Capture . J—
Detection | o %g
- » TOUT2
GTRFR1 Reference Register » TOUT1
GTCPR1 Capture Register -
Timerl
[ Timer2
| Timer3
| Timer4

Registers Interface

Figure 5-36. Global Timers Block Diagram

GTM Features

The key features of the timer include the following:

The maximum input clock is the system bus clock

Four 16-bit programmable timers

Two timers cascaded internally or externally to form a 32-bit timer

One timer cascaded internally or externally to form a 64-bit timer

Maximum period of ~50 msecond (at 333-MHz bus clock and prescaler=256) for 16-bit timer
Maximum period of ~12.8 seconds (at 333-MHz bus clock and prescaler=256) for 32-bit timer
Maximum period of thousands of years (at 333-MHz bus clock and prescaler=256) for 64-bit timer
3-nanosecond timer resolution (at 333-MHz bus clock and no prescal er)

Resolution and maximum period can be traded off by selecting prescaler divisor

Three programmabl e input clock sources for the timer prescalers

Input capture capability
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*  Output compare with programmable mode for the output pin
* Freerunand restart modes
* Functional and programming compatibility with MPC8260 timers

5.7.3 GTM Modes of Operation

The GTM unit can operate in the following modes.

5731 Cascaded Modes

GTCFRN[PCAS] and GTCFR2[SCAS] are used to put the timers into different cascaded modes:

» Non-cascaded mode: Each timer (timer 1, timer 2, timer 3, and timer 4), function as aindependent
16-bit timer with a16-bit GTRFR, GTCPR, GTMDR, and GTCNR. In this mode, the non-cascaded
GTRFR, GTCPR, and GTCNR should be referenced with corresponding 16-bit bus cycles.

» Pair-cascaded mode: In this mode, two 16-bit timers can be internally cascaded to form a 32-bit
counter: timer 1 can be internally cascaded to timer 2 and timer 3 may be internally cascaded to
timer 4. Because the decision to cascade timers is made independently, the user has the option of
selecting two 16-bit timers and one 32-bit timer, or two 32-bit timers. When working in the
pair-cascaded mode, the cascaded GTRFR, GTCPR, and GTCNR should be referenced with 32-bit
bus cycles.

»  Super-cascaded mode: In thismode, all four 16-bit timers can be internally cascaded to form a
64-bit counter. When working in the super-cascaded mode, the cascaded GTRFR, GTCPR, and
GTCNR should be referenced with two 32-bit bus cycles.

5.7.3.2 Clock Source Modes

The clock input to the timer’s prescaler can be selected from three sources:
* The system clock
» The system slow go clock (system bus clock internally divided by 16)
» The corresponding TINX pin

5.7.3.3 Reference Modes
Each timer can be configured to count until areference is reached and then either begin anew time count
immediately or continue to run. The FRR bit of the corresponding GTMRR selects each mode.

* Freerunreference mode. The corresponding timer count continuesto increment after the reference
value is reached.

* Reset reference mode. The corresponding timer count isreset immediately after thereferencevalue
is reached.

5.7.3.4 Capture Modes

Eachtimer hasa 16-hit field in GTCPR, used to |atch the value of the counter when a defined transition of
TINX is sensed by the corresponding input capture edge detector.
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» Normal gate mode enables the count on afalling edge of the TGATE pin and disables the count on
therising edge of TGATE. Thismode allowsthe timer to count conditionally, based on the state of

TGATE.

» Therestart gate mode performs the same function asnormal mode, except it al so resets the counter
on the falling edge of the TGATE pin. This mode has applications in pulseinterval measurement

and bus monitoring.

5.7.4

This section provides an overview and detailed descriptions of the GTM signals.

GTM External Signal Description

There are four distinct external input timer capture signals (TIN1, TIN2, TIN3, and TIN4), four distinct
external input timer get signals (TGATEL, TGATE2, TGATE3, and TGATE4), and four distinct external
timer output signals (TOUT1, TOUTZ2, TOUT3, and TOUT4). The GTM interface signals are defined in

Table 5-49.
Table 5-49. GTM Signal Properties

Name Port Function I/0 Reset Ei?luLiJr;

TIN1 TIN1 Global timer 1 capture control signal | 0 No

TIN2 TIN2 Global timer 2 capture control signal | 0 No

TIN3 TIN3 Global timer 3 capture control signal | 0 No

TIN4 TIN4 Global timer 4 capture control signal | 0 No
TGATE1 TGATE1 Global timer 1 counter gate control signal | 0 No
TGATE2 TGATE2 Global timer 2 counter gate control signal | 0 No
TGATE3 TGATE3 Global timer 3 counter gate control signal | 0 No
TGATE4 TGATE4 Global timer 4 counter gate control signal | 0 No
TOUT1 TOUT1 Global timer 1 counter output signal o} 1 No
TOUT2 TOUT2 Global timer 2 counter output signal o} 1 No
TOUT3 TOUT3 Global timer 3 counter output signal o} 1 No
TOUT4 TOUT4 Global timer 4 counter output signal o} 1 No
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Table 5-50 provides detailed descriptions of the external GTM signals.
Table 5-50. GTM External Signals—Detailed Signal Descriptions

Signal

1/0

Description

TINn

Global timer capture control signal. Used to latch the value of the counter when a defined transition of
TINn is sensed by the corresponding input capture edge detector.

State
Meaning

Asserted/Negated —According to the programmed polarity by the corresponding
GTMDRAN[CE]). Each timer has a 16-bit GTCPR used to latch the value of the counter
when a defined transition of TINnis sensed by the corresponding input capture edge
detector. Upon a capture or reference event, the corresponding GTEVR bit is set and
a maskable interrupt request is issued to the interrupt controller.

Timing

Assertion/Negation—Asynchronous to internal bus clock. TINnis internally synchronized to
the system bus clock. If TINn meets the asynchronous input setup time, the value of
counter is captured after one system bus clock when working with the internal clock.

TGATEnN

Global timer counter gate control signal. Used to gate/restart the counter when a defined transition of

TGATEn is

sensed by the corresponding input capture edge detector.

State
Meaning

Asserted/Negated—According to the programmed polarity by the corresponding
GTCFR[GMX] bits. In a reset gate mode (GTCFR[GMn] = 0), the TGATEn pin is used
to enable/disable count. A falling TGATEn pin enables and restarts the count and a
rising edge of TGATEn disables the count. In a normal gate mode (GTCFR[GMn] = 1),
the TGATEn have similar functionality, except the falling edge of TGATEn does not
restart the appropriate count value in GTCNRn[CNVn].

Timing

Assertion/Negation—Asynchronous to internal bus clock. TGATEn is internally
synchronized to the system bus clock. If TGATE n meets the asynchronous input setup
time, the counter begins counting after one system bus clock when working with the
internal clock.

TOUTn

Global timer counter output signal. The GTM output a signal on the timer output pin TOUTn when the
reference value is reached.

State
Meaning

Asserted/Negated—According to the programmed polarity by the corresponding
GTMDRn[OM~n].

1. Active-low pulse on TOUTn for one timer input clock cycle as defined by the
GTMDRA[ICLKA] bits (GTMDRn[OMn] = 1). Thus, TOUTn may be low for one general
system clock period, one general system slow go clock period, or one TINn pin clock
cycle period.

2. Toggle the TOUTn pin (GTMDRn[OM~n] = 0). TOUTn changes occur on the rising edge of
the system clock.

Timing

Assertion/Negation—TOUTn changes occur on the rising edge of the system clock.

5.7.5

GTM Memory Map/Register Definition

The GTM programmabl e register map occupies 64 bytes of memory-mapped space. Reading undefined
portions of the memory map returns al zeros; writing has no effect.

All GTM registersare 8 or 16 bitswide, located on 8-bit or 16-bit address boundaries, and should only be
accessed as 8-bit or 16-bit quantities. All addresses used in this chapter are offsets from GPT Base, as
defined in Chapter 2, “Memory Map.”
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Table 5-51 shows memory map of the GTM.
Table 5-51. GTM Register Address Map

Offset Register Access szfue; Si(;tg;n/
General Purpose (Global) Timer Module 1—Block Base Address 0x0_0500
0x00 Timer 1 and 2 global timers configuration register (GTCFR1) R/W 0x00 5.7.5.1/5-49
0x01-0x03 | Reserved — — —
0x04 Timer 3 and 4 global timers configuration register (GTCFR2) R/W 0x00 5.7.5.1/5-49
0x05-0xOF | Reserved — — —
0x10 Timer 1 global timers mode register (GTMDR1) R/W 0x0000 | 5.7.5.2/5-52
0x12 Timer 2 global timers mode register (GTMDR2)
0x14 Timer 1 global timers reference register (GTRFR1) R/W OXFFFF | 5.7.5.3/5-53
0x16 Timer 2 global timers reference register (GTRFR2)
0x18 Timer 1 global timers capture register (GTCPR1) R/W 0x0000 | 5.7.5.4/5-53
Ox1A Timer 2 global timers capture register (GTCPR2)
0x1C Timer 1 global timers counter register (GTCNR1) R/W 0x0000 | 5.7.5.5/5-54
Ox1E Timer 2 global timers counter register (GTCNR2)
0x20 Timer 3 global timers mode register (GTMDR3) R/W 0x0000 | 5.7.5.2/5-52
0x22 Timer 4 global timers mode register (GTMDR4)
0x24 Timer 3 global timers reference register (GTRFR3) R/W OXFFFF | 5.7.5.3/5-53
0x26 Timer 4 global timers reference register (GTRFR4)
0x28 Timer 3 global timers capture register (GTCPR3) R 0x0000 | 5.7.5.4/5-53
0x2A Timer 4 global timers capture register (GTCPR4)
0x2C Timer 3 global timers counter register (GTCNR3) R/W 0x0000 | 5.7.5.5/5-54
O0x2E Timer 4 global timers counter register (GTCNR4)
0x30 Timer 1 global timers event register (GTEVR1) wlc 0x0000 | 5.7.5.6/5-54
0x32 Timer 2 global timers event register (GTEVR2)
0x34 Timer 3 global timers event register (GTEVR3)
0x36 Timer 4 global timers event register (GTEVR4)
0x38 Timer 1 global timers prescale register (GTPSR1) R/W 0x0003 | 5.7.5.7/5-55
0x3A Timer 2 global timers prescale register (GTPSR2)
0x3C Timer 3 global timers prescale register (GTPSR3)
Ox3E Timer 4 global timers prescale register (GTPSR4)
General Purpose (Global) Timer Module 2:
All registers defined for GTM1 are also defined for GTM2; the base address of GTM2 registers is 0x0_06nn.
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5.75.1 Global Timers Configuration Registers (GTCFRn)

The global timers configuration registers (GTCFR1 and GTCFR2), shown in Figure 5-37 and Figure 5-38,
contain configuration parameters used by the timers. These registers allow simultaneous starting, stopping
and resetting of apair of timers (1 and 2 or 3 and 4) or of agroups of timers(1, 2, 3, and 4) if onebuscycle
isused. GTCFR is cleared by reset.

NOTE
For proper operation of thetimers, do not change the modes of operation and
enable the timer in the same register write operation. The modes can be
changed when GTCFRN[RSTn] iscleared. However, when GTCFRN[RSTn]
are set, they are the only bitsthat can be changed.

Offset 0x00 Access: Read/Write
0 1 2 3 4 5 6 7
R
PCAS BCM STP2 RST2 GM2 GM1 STP1 RST1
w
Reset All zeros

Figure 5-37. Global Timers Configuration Register 1 (GTCFR1)

Table 5-52 defines the bit fields of GTCFRL.
Table 5-52. GTCFRL1 Bit Settings

Bits Name Description

0 PCAS | Pair-cascade mode

0 Normal operation

1 Timers 1 and 2 cascade to form a 32-bit timer.

Note: This bit is ignored in super-cascade mode (GTCFR2[SCAS] = 1).

Note: It is allowed to change the value of this bit only when the corresponding timers are in reset mode.
Thus, the user should first clear the RST1 and RST2 bits (without changing PCAS) and then, in a
separate write to the register, change the value of PCAS.

1 BCM | Backward compatible mode

0 Provide backward compatibility to PowerQUICC Il family timers. In this mode GTCFR1[GM2] bit will
control the gate mode for timers 1 and 2 and GTCFR2[GM4] bit will control the gate mode for timers 3
and 4. GTCFR1[GM1] and GTCFR2[GM3] bits are ignored.

1 Normal operational mode

2 STP2 | Stop timer 2

0 Normal operation

1 Reduce power consumption of the corresponding timer. This bit stops all clocks to the timer 2, except the
Register Interface clock, which allows to read and write timer registers. The clocks to the timer remain
stopped until the user clears this bit or a hardware reset occurs.

3 RST2 |Resettimer 2

0 Resetthe timer 2, including GTMDR2, GTRFR2, GTCNR2, GTCPR2, and GTEVR2 (a software reset is
identical to an external reset).

1 Enable the corresponding timer if the STP2 bit is cleared.
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Table 5-52. GTCFRL1 Bit Settings (continued)

Bits Name Description

4 GM2 | Gate mode for TGATE2

0 Restart gate mode. The TGATE2 pinis used to enable/disable count. A low level of TGATEZ enables and
a falling edge of TGATEZ2 restarts the count (reset the dynamic counter’s count value to 0) and a high
level of TGATEZ2 disables the count.

1 Normal gate mode. This mode is the same as 0, except the falling edge of TGATEZ does not restart the
appropriate count value in GTCNR2[CNV?2].

5 GM1 |Gate mode for TGATE1

0 Restart gate mode. The TGATEL1 is used to enable/disable count. A low level of TGATE1 enables and a
falling edge of TGATEL1 restarts the count (reset the dynamic counter’s count value to 0) and a high level
of TGATEL1 disables the count.

1 Normal gate mode. This mode is the same as 0, except the falling edge of TGATE1 does not restart the
appropriate count value in GTCNR1[CNV1].

Note: In backward compatible mode (GTCFR1[BCM] = 0) this bit is ignored. GTCFR1[GM2] bit will control

the gate mode for timers 1 and 2.

6 STP1 |Stop timer 1

0 Normal operation

1 Reduce power consumption of the corresponding timer. This bit stops all clocks to the timer 1, except the
register interface clock, which allows to read and write timer registers. The clocks to the timer remain
stopped until the user clears this bit or a hardware reset occurs.

7 RST1 |Resettimer1

0 Resetthe timer 1, including GTMDR1, GTRFR1, GTCNR1, GTCPR1, and GTEVR1 (a software reset is
identical to an external reset).

1 Enable the corresponding timer if the STP1 bit is cleared.

The GTCFR2 register is shown in Figure 5-38.

Offset 0x04 Access: Read/Write
0 1 2 3 4 5 6 7
R
PCAS SCAS STP4 RST4 GM4 GM3 STP3 RST3
w
Reset All zeros

Figure 5-38. Global Timers Configuration Register 2 (GTCFR2)
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Table 5-53 defines the bit fields of GTCFR2.
Table 5-53. GTCFR2 Bit Settings

Bits Name Description

0 PCAS | Pair-cascade mode

0 Normal operation.

1 Timers 3 and 4 cascade to form a 32-bit timer.

Note: This bit is ignored in super-cascade mode (GTCFR2[SCAS] = 1).

Note: It is allowed to change the value of this bit only when the corresponding timers are in reset mode.
Thus, the user should first clear the RST3 and RST4 bits (without changing PCAS) and then, in a
separate write to the register, change the value of PCAS.

1 SCAS | Super cascade mode

0 Normal operation

1 Timers 1, 2, 3 and 4 cascade to form a 64-bit timer.

Note: In super-cascade mode (GTCFR2[SCAS] = 1) the pair-cascade mode bits are ignored,
(GTCFR1/2[PCAS] = Don't Care).

Note: It is allowed to change the value of this bit only when the corresponding timers are in reset mode.
Thus, the user should first clear the RST1, RST2, RST3, and RST4 bits (without changing SCAS)
and then, in a separate write to the register, change the value of SCAS.

2 STP4 | Stop timer 4

0 Normal operation

1 Reduce power consumption of the corresponding timer. This bit stops all clocks to the timer 4, except the
register interface clock, which allows to read and write timer registers. The clocks to the timer remain
stopped until the user clears this bit or a hardware reset occurs.

3 RST4 |Resettimer 4

0 Resetthe timer 4, including GTMDR4, GTRFR4, GTCNR4, GTCPR4, and GTEVR4 (a software reset is
identical to an external reset).

1 Enable the corresponding timer if the STP4 bit is cleared.

4 GM4 | Gate mode for TGATE4

0 Restart gate mode. The TGATE4 is used to enable/disable count. A low level of TGATE4 enables and a
falling edge of TGATEA4 restarts the count (reset the dynamic counter’s count value to 0) and a high level
of TGATEA4 disables the count.

1 Normal gate mode. This mode is the same as 0, except the falling edge of TGATE4 does not restart the
appropriate count value in GTCNR4[CNV4].

5 GM3 |Gate mode for TGATE3

0 Restart gate mode. The TGATES is used to enable/disable count. A low level of TGATE3 enables and a
falling edge of TGATES restarts the count (reset the dynamic counter’s count value to 0) and a high level
of TGATE3 disables the count.

1 Normal gate mode. This mode is the same as 0, except the falling edge of TGATE3 does not restart the
appropriate count value in GTCNR3[CNV3].

Note: In backward compatible mode (GTCFR1[BCM] = 0) this bit is ignored. The GTCFR2[GM4] bit

controls the gate mode for timers 3 and 4.

6 STP3 | Stop timer 3

0 Normal operation

1 Reduce power consumption of the corresponding timer. This bit stops all clocks to the timer 3, except the
register interface clock, which allows to read and write timer registers. The clocks to the timer remain
stopped until the user clears this bit or a hardware reset occurs.

7 RST3 |Resettimer 3

0 Resetthe timer 3, including GTMDR3, GTRFR3, GTCNR3, GTCPR3, and GTEVRS3 (a software reset is
identical to an external reset).

1 Enable the corresponding timer if the STP3 bit is cleared.
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5.7.5.2 Global Timers Mode Registers (GTMDR1-GTMDR4)

The global timers mode registers (GTMDR1, GTMDR2, GTMDRS, and GTMDR4) are shownin
Figure 5-39.

Erratic behavior may occur if GTCFR1 and GTCFR2 are not initialized before the GTMDRn. Only
GTCFRN[RSTn] and GTCFRN[STPn] can be modified at any time.

Offset 0x10(GTMDR1) 0x20(GTMDR3) Access: Read/Write
0x12(GTMDR2) 0x22(GTMDR4)
0 ‘ 7 8 9 10 11 12 13 14 15
R
W SPS CE oM ORI | FRR ICLK GE
Reset All zeros

Figure 5-39. Global Timers Mode Registers (GTMDR1—GTMDR4)

Table 5-54 defines the bit fields of GTMDR.
Table 5-54. GTMDR Bit Settings

Bits Name Description

0-7 SPS | Secondary prescaler value
The secondary prescaler is programmed to divide the clock input to corresponding timer by values from 1 to
256. The value 0x00 divides the clock by 1 and OxFF divides the clock by 256.

8-9 CE | Capture edge and enable interrupt

00 Disable interrupt on capture event; capture function is disabled

01 Capture on rising TINn edge only and enable interrupt on capture event.

10 Capture on falling TINn edge only and enable interrupt on capture event.

11 Capture on any TINn edge and enable interrupt on capture event.

Note: The frequency of TINn should be slower than system clock (TINnis sampled internally by system clock
to detect TINn's rising/falling edge before updating the counter)

10 OM | Output mode

0 Toggle TOUTn every time when the corresponding timer matches its reference value.

1 Active-low pulse on TOUTn for one timer input clock cycle (4 input clock cycles for the system clock) as
defined by the ICLKn bits. Thus, TOUTn may be low for four general system clocks, one general system
slow go clock period, or one TINn pin clock cycle period.

Note: TOUTn changes are internally synchronized to the rising edge of the system clock

11 ORI | Output reference interrupt enable
0 Disable interrupt for reference reached (does not affect interrupt on capture function).
1 Enable interrupt on reaching the reference value.

12 FRR | Free run/restart mode
0 Free run. The timer count continues to increment after the reference value is reached.
1 Restart. The timer count is reset immediately after the reference value is reached.
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Table 5-54. GTMDR Bit Settings (continued)

Bits Name Description

13-14 | ICLK |Input clock source for the timer.

00 Internally cascaded input. This selection means: For ICLK1, the timer 1 input is the output of timer 2. For
ICLK2, the timer 1 input is the output of timer 2, the timer 2 input is the output of timer 3, the timer 3 input
is the output of timer 4. For ICLK3, the timer 3 input is the output of timer 4. For ICLK4 this selection means
no input clock is provided to the timer.

01 Internal general system bus clock.

10 Internal slow go clock (divided by 16 system bus clock).

11 TINn: corresponding TIN1, TIN2, TIN3, or TIN4 pin (falling edge).

15 GE |Gate enable
0 The TGATEn signal is ignored.
1 The TGATEn signal is used to control the timer.

5.75.3 Global Timers Reference Registers (GTRFR1-GTRFR4)

Global timers reference registers, shown in Figure 5-40, are 16-bit memory-mapped, read/write registers
containing the 16-bit reference values for each timer’s timeout. The reference value is not reached until
GTCNRN[CNV] incrementsto the value in GTRFRN[TRV].

Offset 0x14(GTRFR1) 0x24(GTRFR3) Access: Read/Write
0x16(GTRFR2) 0x26(GTRFR4)
0 | | | 15
R
TRV
w
Reset 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1

Figure 5-40. Global Timers Reference Registers (GTRFR1-GTRFR4)

Table 5-55 defines the bit fields of GTRFR.
Table 5-55. GTRFR Bit Settings

Bits Name Description

0-15 TRV | Timeout reference value.
16-bit timeout reference value for the corresponding timer. Set to all ones by reset.

5.7.5.4 Global Timers Capture Registers (GTCPR1-GTCPR4)

Global timers capture registers (GTCPR1, GTCPR2, GTCPRS3, and GTCPR4), shown in Figure 5-41, are
used to latch the value of the counters according to GTMDRN[CE].

Offset 0x18(GTCPR1) 0x28(GTCPR3) Access: Read only
0x1A(GTCPR?2) 0x2A(GTCPRA4)
0 | | 15
R LCV
W
Reset All zeros

Figure 5-41. Global Timers Capture Registers (GTCPR1-GTCPR4)
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Table 5-56 defines the bit fields of GTCPRn.
Table 5-56. GTCPRn Bit Settings

Bits Name Description

0-15 LCV |Latched counter value. Corresponding timer's 16-bit latched value.

5.7.5.5 Global Timers Counter Registers (GTCNR1-GTCNR4)

Global timers counter registers (GTCNR1, GTCNR2, GTCNR3, and GTCNR4), shown in Figure 5-42, are
four 16-bit, memory-mapped, read/write up-counters. A read cycleto a GTCNRN[CNV] fieldsyields the
current value of the appropriate timer but does not affect the counting operation. A write cycleto a
GTCNRN[CNV] field sets the register to the written value, causing its corresponding primary and
secondary prescaler counters to be reset.

Offset O0x1C(GTCNRL1) O0x2C(GTCNR3) Access: Read/Write
O0x1E(GTCNR2) 0x2E(GTCNR4)
0 ‘ 15
R
CNV
W
Reset All zeros

Figure 5-42. Global Timers Counter Registers (GTCNR1—GTCNR4)

Table 5-57 defines the bit fields of GTCNR.
Table 5-57. GTCNR Bit Settings

Bits Name Description

0-15 CNV | Counter value.
Corresponding timer's 16-bit read/write up-counter value.

5.7.5.6 Global Timers Event Registers (GTEVR1-GTEVR4)

Global timers event registers (GTEVR1, GTEVR2, GTEVRS3, and GTEVR4), shown in Figure 5-43, are
used to report events recognized by any of the timers. On recognition of an output reference event, the
appropriatetimer sets GTEVRN[REF], regardless of the corresponding GTMDRN[ORI]. The capture event
isonly setif itisenabled by GTMDRN[CE]. GTEV Rs appear as memory-mapped registersto users, which
can beread at any time.

GTEVRn bitsare cleared by writing ones to them (writing zeros does not affect bit values). Both bits must
be reset before the timer negates the interrupt to the interrupt controller.

Offset 0x30(GTEVR1) 0x34(GTEVR3) Access: wlc
0x32(GTEVR2) 0x36(GTEVR4)
0 ‘ ‘ 13 14 15
R REF | CAP
W o wilc | wic
Reset All zeros

Figure 5-43. Global Timers Event Registers (GTEVR1—GTEVRA4)
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Table 5-58 defines the bit fields of GTEVRnN.
Table 5-58. GTEVRn Bit Settings

Bits Name Description

0-13 — Reserved, should be cleared.

14 REF | Output reference event

0 No event

1 The counter reached the GTRFRn[TRV] value. GTMDRn[ORI] is used to enable the interrupt request
caused by this event.

15 CAP | Counter capture event

Corresponding timer's 16-bit read/write up-counter value.

0 No event

1 The counter value has been latched into the GTCPRnA[LCV]. GTMDRnA[CE] is used to enable generation
of this event.

5.7.5.7 Global Timers Prescale Registers (GTPSR1-GTPSR4)

The global timers prescale registers (GTPSR1, GTPSR2, GTPSR3, and GTPSR4) are shownin
Figure 5-44.

Erratic behavior may occur if GTPSRnis not initialized before the corresponding GTMDRn.

Offset 0x38(GTPSR1) O0x3C(GTPSR3) Access: Read/Write
0x3A(GTPSR2) OX3E(GTPSR4)
0 ‘ 7 8 ‘ 15
R
_ PPS
W

Reset 0 0 0 o | o 0 0 0 0 0 0 o | o 0 1 1
Figure 5-44. Global Timers Prescale Registers (GTPSR1-GTPSR4)

Table 5-59 defines the bit fields of GTPSRn.
Table 5-59. GTPSRn Bit Settings

Bits Name Description

0-7 — Reserved, should be cleared.

8-15 PPS | Primary prescaler bits
The primary prescaler is programmed to divide the clock input to corresponding timer by values from 1 to 256.
The value 0x00 divides the clock by 1 and OxFF divides the clock by 256.

NOTE
The total timer prescale valueis calculated as follows:

GTMNyrescater = (GTPSRN[PPS] + 1) - (GTMDRN[SPS] + 1)

This gives atotal prescale range from 1 (GTPSRn[PPS] = 0x00,
GTMDRN[SPS] = 0x00) to 65,536 (GTPSRN[PPS] = OxFF, GTMDR[SPS]
= OXFF).
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5.7.6 Functional Description

5.7.6.1 General-Purpose Timer Units

The clock input to the timer’s prescaler can be selected from the following sources:

* The system clock
» The system slow go clock (internally divided by 16)
» The corresponding TINnN signal, usually programmed in the general purpose I/O (GPIO) registers

The general system clock is generated in the clock synthesizer and defaults to the system frequency.
However, the general system clock hasthe option to be divided beforeit leavesthe clock synthesizer. This
mode, called slow go, isused to save power. Whatever the resulting frequency of the general system clock,
the user can either choose that frequency or the frequency divided by 16 as the input to the prescaler of
each timer. Alternatively, the user may prefer TINn to bethe clock source. TINnisinternally synchronized
to theinternal clock. If the user has chosen to internally cascade two 16-bit timersto a 32-bit timer, then a
timer can use the clock generated by the output of another timer.

The clock input source is selected by the corresponding GTMDRN[ICLK] bits. The prescalers
(GTMDRN[SPS] and GTPSRn[PPS]) can be programmed to divide the clock input by values from 1 to
65,537 and the output of the prescaler is used as an input to the 16-bit counters. The best resolution of the
timer isone clock cycle (3 nsat a 333-MHz system clock, for example). The maximum period (when the
reference value is all ones and the prescaler divides by 256) for one 16-bit timer is ~50 ms at 333 MHz.

5.7.6.2 Reference Modes
Each timer can be configured to count until areference is reached and then either begin anew time count
immediately or continue to run. The FRR bit of the corresponding GTMRR selects each mode.
* Freerunreference mode (GTMDRN[FRR] =0)
The corresponding timer count continues to increment after the reference valueis reached.
* Reset reference mode (GTMDRN[FRR] = 1)
The corresponding timer count is reset immediately after the reference value is reached.
Upon reaching the reference value, the corresponding GTEVRN[REF] bit is set and an interrupt isissued
if GTMDRN[ORI] = 1. Thetimers can output asignal on thetimer output pin TOUTnif thereference value
is reached (selected by the corresponding GTMDRN[OM]). This signal can be an active-low pulse or a

toggle of the current output. The output can aso be connected internally to the input of another timer,
resulting in a 32- or 64-hit timer.

5.7.6.3 Capture Modes

In addition, each timer has a 16-bit field in GTCPR, used to latch the value of the counter when a defined
transition of TINN is sensed by the corresponding input capture edge detector. The timers may be
gated/restarted by an external gate signals (TGATERN) that controls the timers. The type of transition
triggering the captureis selected by the corresponding GTMDRN[CE] bits. Upon a capture or reference
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event, corresponding GTEVRN[REF] or GTEVRN[CAP] is set and a maskable interrupt request isissued
to the interrupt controller.

Normal gate mode enables the count on afalling edge of TGATE and disables the count on the
rising edge of TGATE. This mode allows the timer to count conditionally, based on the state of
TGATE.

The restart gate mode performs the same function asnormal mode, except it al so resets the counter

on the falling edge of TGATE.

This mode has applications in pulse interval measurement and bus monitoring as follows:

— Pulse measurement—The restart gate mode can measure alow pulse on TGATE. Therising
edge of TGATE completes the measurement and if TGATERN is connected externally to TINN,
it causes the timer to capture the count value and generate arising-edge interrupt.

— Bus monitoring—The restart gate mode can detect asignal that is stuck abnormally low. The
bus signal should be connected to TGATE. The timer count isreset on the falling edge of the
bus signal and if the bus signal does not go high again within the number of user-defined
clocks, an interrupt can be generated.

The gate function is enabled in the GTMDR,; the gate operating mode is selected in the GTCFRn.

NOTE

TGATE isinternally synchronized to the system clock. If TGATE meetsthe
asynchronousinput setup time, the counter begins counting after one system
clock when working with the internal clock.

5.7.6.4 Cascaded Modes
GTCFRN[PCAS] and GTCFR2[SCAS] are used to put the timers into different cascaded modes:

Non-cascaded mode (GTCFRn[PCAS] = 0 and GTGCF2[SCAS] =0)

If GTCFRN[PCAS] = 0 and GTCFR2[SCAS] = 0, the each timer (timer 1, timer 2, timer 3, and
timer 4), function as aindependent 16-bit timer with a 16-bit GTRFR, GTCPR, GTMDR, and
GTCNR for each one (Figure 5-45). When working in the none-cascaded mode, the non-cascaded
GTRFR, GTCPR, and GTCNR should be referenced with appropriate 16-bit bus cycles.

Timerl <«— Clock Timer2 ~— Clock
GTRFR1, GTCPR1, GTCNR1 T GTRFR2, GTCPR2, GTCNR2 T
Capture Capture
Timer3 ~— Clock Timer4 ~— Clock
GTRFR3, GTCPR3, GTCNR3 T GTRFR4, GTCPR4, GTCNR4 T
Capture Capture

Figure 5-45. Timers Non-Cascaded Mode Block Diagram
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Pair-cascaded mode (GTCFR1[PCAS] = 1 and/or GTCFR2[PCAS] = 1, GTCFR2[SCAS] =0)

In thismode, two 16-bit timers can beinternally cascaded to form a 32-bit counter: timer 1 may be
internally cascaded to timer 2 and timer 3 may be internally cascaded to timer 4, as shownin
Figure 5-46. Because the decision to cascade timersis made independently, the user hasthe option
of selecting two 16-bit timers and one 32-bit timer (GTCFR1[PCAS] = 1, GTCFR2[PCAS] =0 or
GTCFR1[PCAS]] = 0, GTCFR2[PCAS] = 1), or two 32-bit timers (GTCFR1[PCAS] = 1 and
GTCFR2[PCAS] =1).

If GTCFR1[PCAS] = 1 and/or GTCFR2[SCAS] = 1, the two 16-bit timers (timer 1 and timer 2 or
timer 3 and timer 4) function as a 32-bit timer with a 32-bit GTRFR, GTCPR, and GTCNR. In this
case, GTMDRLI/GTMDR3 isignored, and the modes and functions are defined using
GTMDR2/GTMDR4, and GTCFRL/GTCFR2. The capture are controlled from TIN2, and the
interrupts are generated from GTEVR2. When working in the pair-cascaded mode, the cascaded
GTRFR, GTCPR, and GTCNR should be referenced with 32-bit bus cycles.

Timerl - Timer2 ~«— Clock
GTRFR1, GTCPR1, GTCNR1 GTRFR2, GTCPR2, GTCNR2 T
connected to D[31-16] connected to D[15-0]
Capture
Timer3 < Timer4 — Clock
GTRFR3, GTCPR3, GTCNR3 GTRFR4, GTCPR4, GTCNR4 T
connected to D[31-16] connected to D[15-0]
Capture

Figure 5-46. Timer Pair-Cascaded Mode Block Diagram

Super-cascaded mode (GTCFR2[SCAS] = 1)

In this mode, all four 16-bit timers can be internally cascaded to form a 64-bit counter, as shown
in Figure 5-47.

If GTCFR2[SCAS] = 1, the all four 16-bit timers function as a 64-bit timer with a cascaded 32-bit
GTRFR, GTCPR, and GTCNR. In this case, registers GTMDR1, GTMDR2, GTMDR3, and
GTCFR1 areignored, and the modes and functions are defined using GTMDR4 and GTCFR2 only.
The capture are controlled from TIN4, and the interrupts are generated from GTEVR4. When
working in the super-cascaded mode, the cascaded GTRFR, GTCPR, and GTCNR should be
referenced with two 32-bit bus cycles.

Timerl - Timer2 <
GTRFR1, GTCPR1, GTCNR1 GTRFR2, GTCPR2, GTCNR2
connected to D[63-48] connected to D[47-32]
L Timer3 - Timer4 «— Clock
GTRFR3, GTCPR3, GTCNR3 GTRFR4, GTCPR4, GTCNR4 T
connected to D[31-16] connected to D[15-0]

Capture

Figure 5-47. Timers Super-Cascaded Mode Block Diagram
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5.7.7 Initialization/Application Information

5.7.7.1 Programming Guidelines

57711 GTM Registers

The following initialization sequence of GTM is recommended:

* Writeto GTCFRn in order to reset, to stop or to configure the appropriate timer’s operation:
cascaded timers configuration, gate mode configuration.

* Write to GTPSRN[PPS] fieldsin order to program the appropriate timer’s clock primary prescaler.
*  Writeto GTMDRnin order to choose an input clock, to program the secondary prescaler and to set
adesirable appropriate timer’s operational mode.
NOTE
Erratic behavior may occur if GTCFRn and GTPSR arenot initialized before
the GTMDR. Only GTCFRN[RSTn] can be modified at any time
* Clear GTEVRN[REF] and GTEVRN[CAP] by writing 1sin order to clear the previous events.
*  Writeto GTRFR and to GTCNRn according to appropriate timer's GTMDRn programming.

NOTE

A write cycleto a GTCNRN[CNV] fields sets the register to the written
value, causing its corresponding primary and secondary prescalers,
(GTPSRN[PPS] and GTMDRN[SPS)]), to be reset.

*  Writeto GTCFRN[STPn] and to GTCFRN[RSTN] in order to initialize the appropriate timer’s
operation.

5.8 Power Management Control (PMC)

The device provides apower management control (PMC) unit, which enablesthe device to smoothly enter
and exit low power modes. Low power modes may be used when internal unitsin the device temporarily
or permanently do not perform any action.
The device uses one or more of the following methods for power saving:

» Dynamic power management

»  Shutting down unused blocks

» Software-controlled power-down states
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5.8.1 External Signal Description

Table 5-60 describes the power management signals.
Table 5-60. System Control Signals—Detailed Signal Descriptions

Signal 1/0 Description

QUIESCE O | Quiesce state. Indicates that the processor system and PowerPC core are in low power state.

State | Asserted—The system and PowerPC core are in low power state.
Meaning | Negated—The system and PowerPC core are not in low power state.

Timing | The timing between a quiesce request from the PowerPC core and the assertion of the external
indication or between negation of the core’s quiesce request and negation of the external
indication depends on the current state of the internal system units and may vary accordingly.

5.8.2 PMC Memory Map/Register Definition

Table 5-61 shows the memory map for the power management controller registers.

Table 5-61. Power Management Controller Registers Memory Map

Offset Register Access Reset Section/Page
0x00B00 Power management controller configuration register (PMCCR) R/W | 0x0000_0000 | 5.8.2.1/5-60
0x00B04 Power management controller event register (PMCER) R/W | 0x0000_0000 | 5.8.2.2/5-61
0x00B08 Power management controller mask register (PMCMR) R/W | 0x0000_0000 | 5.8.2.3/5-62

0x00BOC-0x0 | Reserved — — —
0BFC

5.8.2.1 Power Management Controller Configuration Register (PMCCR)

The power management controller configuration register (PMCCR), shown in Figure 5-48, controls
whether only the PowerPC core will enter low power state upon quiesce request or additional parts of the
device will also enter low power state.

Offset 0x00B0O Access: Read/Write
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 29 30 31
R — DLPEN |SLPEN
W
Reset All zeros

Figure 5-48. Power Management Controller Configuration Register
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Table 5-5 defines the bit fields of PMCCR.
Table 5-62. PMCCR Bit Settings

Bits Name Description

0-29 — Reserved. Write has no effect, read returns 0.

30 DLPEN |DDR SDRAM low power enable

0 The DDR SDRAM memory controller is prevented from entering low power state.

1 The DDR SDRAM memory controller will enter low power state when the rest of the system enters low
power, according to SLPEN setting. DDR SDRAM will enter self-refresh mode (if enabled by
DDR_SDRAM_CFG[SREN] memory controller register) and DDR clocks (MCKn) are shut off. This bit is
cleared when the device exits from low power state. Note that setting this bit without setting SLPEN has
no effect.

31 SLPEN | System low power enable

0 The system is prevented from entering low power state.

1 The system will enter low power state when a quiesce request from the PowerPC core arrives. This bit
is cleared when the device exits from low power state.

5.8.2.2 Power Management Controller Event Register (PMCER)

The power management controller event register (PMCER), shown in Figure 5-49, indicates with the
PMCI bit that the power management controller has detected a wake-up event, that the system isnot in
idle state anymore, and that the device should exit low power state. If PMCMR[PMCIE] is set, the PMC
interrupt request to the PowerPC core is driven.

Offset 0x00B04 Access: Read/Write
0 | | | 15
R
W —
Reset All zeros
16 30 31
R
W — PMCI
Reset All zeros

Figure 5-49. Power Management Controller Event Register

Table 5-63 defines the bit fields of PMCER.
Table 5-63. PMCER Bit Settings

Bits Name Description
0-30 — Reserved. Write has no effect, read returns 0.
31 PMCI | Power management controller interrupt.

When set, indicates that the power management controller has detected that the system is not in idle state
anymore, and that the device is required to exit low power state. If PMCMR[PMCIE] is set, the PMC interrupt
request to the PowerPC core is driven, causing the PowerPC core to exit its low power state. PMCI can be
cleared by writing a 1 to it (writing zero has no effect).
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5.8.2.3 Power Management Controller Mask Register (PMCMR)

The power management controller mask register (PMCMR), shown in Figure 5-50, controls through the
PMCIE bit whether the PM C interrupt request to the PowerPC coreis enabled. The PMC interrupt request
causes the PowerPC core to exit its low power state before any transaction on the system bus occurs.

Offset 0x00B08 Access: Read/Write
0 | | | 15
R
W —
Reset All zeros
16 30 31
R
W — PMCIE
Reset All zeros

Figure 5-50. Power Management Controller Mask Register

Table 5-64 defines the bit fields of PMCMR.
Table 5-64. PMCMR Bit Settings

Bits Name Description
0-30 — Reserved. Write has no effect, read returns 0.
31 PMCIE Power management controller interrupt enable.

0 PMC interrupt request (PMCI) is disabled.
1 PMC interrupt request (PMCI) is enabled.

NOTE

The user is aso required to enable the PMC interrupt in the programmable
interrupt controller by setting SIMSR_L[PMC].

5.8.3 Functional Description

The device has features to minimize power consumption at several levels. Dynamic power management
locally minimizes power consumption when a block isidle. Software can also shut down clocksto
individual blocks when they are not needed through a memory-mapped register in the clock unit (SCCR).
Additionally, software running on the PowerPC core can accessthe core’s SPRsto put the deviceinto doze,
nap, or sleep power down states. Finally, software can access the PMCCR register to enable the deviceto
go to low power state whenever the PowerPC core enters nap or sleep states. These power management
features are described in further detail in this section.

5.8.3.1 Dynamic Power Management

Many blocksin the device can dynamically turn off clocks within the block when sections of the block are
idle. Thisfeature is always enabled and occurs automatically.
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5.8.3.2 Shutting Down Unused Blocks

Asdescribed in Section 4.5.2.3, * System Clock Control Register (SCCR),” SCCR provides away to shut
down certain functional blocks within the device when they are not needed in a particular system. SCCR
can be written by the PowerPC core or by an external master. Powering down ablock in thisway turns off
all clocksto that block. It does not remove power. It isrequired that the SCCR is written to shut down a
certain functional block only when that block isidle.

NOTE

Functional blocks disabled using SCCR cannot respond to configuration
accesses. Any access to configuration, control, and status registers of a
disabled block is a programming error.

5.8.3.3 Software-Controlled Power-Down States

PowerPC software can place the core in doze, nap, or sleep power-down states by writing to HIDO in the
core, as described in detail in the section “Hardware Implementation Register 0 (HIDO),” of the e300
Power PC Core Reference Manual. In addition, if PMCCR[SLPEN] is set when the PowerPC core request
to enter nap or sleep modes, it will aso cause the system internal logic units to enter low power mode.

5.8.33.1 Entering Low Power States—Core-Only Mode

Entering Doze mode is controlled only by the e300 PowerPC core itself, and does not involve the power
management controller or other blocks.

Entering Nap or Sleep modes occurs by writing to HIDO in the core, causing the core to make a quiesce
regquest to the power management controller while PMCCR[SLPEN] is cleared. The coreisimmediately
enabled to enter low power state, regardless of the system status. Note that because the core does not snoop
the busin thismode, it isthe user’s responsibility to keep the cache coherent. Other device peripheral and
internal units continue to operate in full-on mode while the coreisin low power state in this mode.

5.8.3.3.2 Entering Low Power States—Core and System Mode

Core and system mode is achieved when the core makes a quiesce request to the power management
controller after PMCCR[SLPEN] is set. To preserve cache coherency and otherwise avoid loss of system
state, the core's transition to low-power modes is coordinated with other functional blocks. The power
management controller allowsthe core to enter power down mode only when the rest of the systemisidle.

When the power management controller detects that the internal system busisidle, and there are no
outstanding transactions, it signals the internal logic units to enter low power stete.

If PMCCR[DLPEN] is set, the DDR SDRAM isfirst set to self-refresh mode (if enabled by
DDR_SDRAM_CFG[SREN] memory controller register) before the memory controller stops driving
refresh commands. Self-refresh mode guarantees that the memory content will remain valid while the
memory controller and itsclocksare off. The DLL isthen shut off and stopsdriving clockson MCKn pins.
Finally the DDR SDRAM memory controller enters low power state and acknowledges the power
management controller.
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The power management controller then signal sthe core and acknowledgesits request to enter power down
mode. Finally the QUIESCE output signal is asserted.

5.8.34 Exiting Core and System Low Power States

The device can exit low power state and return to full-on mode for one of the following reasons:
* The coreinternal time base unit invokes arequest to exit low power state.
* The core has received an interrupt request.

* The power management controller has detected that the system isnot idle and there are outstanding
requests for transactions on the internal bus.

The actionstaken to exit low power state depend on the mode and whether the system or only the core are
in this state. The following sections describe the various scenarios.

58.34.1 Exiting Low Power States—Core-Only Mode

Exit from Doze mode is controlled only by the core itself and does not involve the power management
controller or other blocks in the device.

Nap or Sleep modes are exited when the core has received an interrupt request, or according to theinternal
time base unit of the core (Nap mode only). The source of theinterrupt can be an internal block or external
signal. When the corereturnsto full-on state, it signalsto the power management controller that it isready
and isimmediately acknowledged to access the rest of the system.

5.8.3.4.2 Exiting Low Power States—Core and System Mode

The power management controller decides to exit low power state when it detects that the system is not
idle anymore. The device may exit idle state when one of the peripheral interfaces makes arequest to
access theinternal bus or when the core returns to full-on state, as described above, and makes a request
to accesstheinternal bus. For example, the QUICC Engine block receives an Ethernet frame, and requires
to storeit on the DDR SDRAM memory.

If the DDR SDRAM memory controller isin low power state (PM CCR[DxL PEN] was set when entering
low power state), the power management controller initially enablesthe DDR SDRAM memory controller
anditsDLL, allowingittolock. Whenlocked, DDR SDRAM clocks (MCKn) are enabled and the memory
controller exit self-refresh and returns to auto-refresh mode.

The power management controller then enables other internal units and interrupts the PowerPC core.
When al internal units, including the core, are ready, the power management controller enablesthe device
to return to full-on state, negate the QUIESCE output, and clear PMCCR[SLPEN]. Outstanding requests
for transactions are now granted to execute on the internal bus.
NOTE
Softwareisrequired to enable PMCI interrupt by setting PMCMR[PMCIE],
otherwise exiting from low power state is not possible.
NOTE
It is the software’s responsibility to clear PMCER[PMCI].
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5.8.4 Initialization/Application Information

58.4.1 Core Disable in Low Power Mode

If the device is required to operate with the core permanently disabled, the following steps must be taken:

1. Initialize the device with the core enable.

2. Clear PMCCR[SLPEN] and disable the core time base unit by clearing SPCR[TBEN]. See
Section 5.3.2.4, “ System Priority and Configuration Register (SPCR),” for more information.

3. The e300 core enters low power state by accessing the HIDO register.
4. Set ACR[COREDIS] in the system arbiter register with an external master (that is, PCI). This
steers all device interruptsto the PCI_INTA so the core cannot receive any interrupt requests.
NOTE

Make sure that the core cannot receive any interrupt requestsduring thetime
interval between setting HIDO and setting ACR[COREDI S]. This can be
achieved if therest of the system isidle (during the initialization).

By following thisflow, the €300 core remainsin low power state while therest of the system isoperational,
and does not get out of this state as aresult of any interrupt or time-based event.
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Chapter 6
Arbiter and Bus Monitor

This chapter describes operation theory of the arbiter in the device. In addition, it describes configuration,
control, and status registers of the arbiter.

6.1 Overview

The arbiter is responsible for providing coherent system bus arbitration. It tracks all address and data
tenures and provides al the arbitration signals to masters and slaves. In addition, it monitors the bus and
reports on errors and protocol violations.
The arbiter includes the following features:

» Supports a programmable pipeline depth (from 1 to 4)

» Supportsfour levels of priority for bus arbitration

»  Supports repeat-request mode: number of programmable consecutive transactions from the same
master (up to eight transactions)

»  Supports data streaming operations

»  Supports programmabl e address bus parking mode: disable, park to last bus owner, park to
software selected master

» Clamsaddress only, reserved and illegal transaction types, report on it and can raise maskable
interrupt

* Providestimers for address tenure time out and data tenure time out detection and can issue
maskable interrupt, if any timer expired

* Reports on transfer error and can issue maskable interrupt

» Canissueregular or machine check interrupt for each type of error event (programmable)

6.1.1 Coherent System Bus Overview

The coherent system busis the central bus of the device. Any data transaction from master to savein the
device passes through the coherent system bus. The device coherent system bus supports pipelined
transactions. It hasindependent address and data tenures. Pipeline depth determines the number of address
tenures that can be started before the first data tenure is finished.

Basic burst size isequal to cache line length of the core, which is 32 bytes. Using repeat request mode
enables up to eight consecutive bursts to be executed by the same master. Maximum number of
consecutive transactions can be limited by programming arbiter configuration register. See Section 6.2.1,
“Arbiter Configuration Register (ACR),” for more details.
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NOTE
Write accesses to different interfaces are not guaranteed to finish in order.

6.2  Arbiter Memory Map/Register Definition

Table 6-1 shows the memory map for arbiter’s configuration, control and status registers.
Table 6-1. Arbiter Register Map

Ofl\f/lseeT ?l—rlix) Register Access Reset Section/Page
0x00 Arbiter configuration register (ACR) R/W 0x0000_0000/ 6.2.1/6-2
0x0010_0000?
0x04 Arbiter timers register (ATR) R/W Ox00FF_OOFF 6.2.2/6-4
0x0C Arbiter event register (AER) wlc 0x0000_0000 6.2.3/6-5
0x10 Arbiter interrupt definition register (AIDR) R/W 0x0000_0000 6.2.4/6-6
0x14 Arbiter mask register (AMR) R/W 0x0000_0000 6.2.5/6-7
0x18 Arbiter event attributes register (AEATR) R OxOOOO_OOOO2 6.2.6/6-7
0x1C Arbiter event address register (AEADR) R OxOOOO_OOOO2 6.2.7/6-9
0x20 Arbiter event response register (AERR) R/W 0x0000_0000 6.2.8/6-10

1 Reset value is determined from the core PLL configuration of the reset configuration word. See Chapter 4, “Reset, Clocking,
and Initialization,” for details.

2 The registers AEATR and AEADR are affected only by the assertion of PORESET

6.2.1 Arbiter Configuration Register (ACR)

Arbiter configuration register (ACR) defines the arbiter modes and parked master on the bus. Figure 6-1
shows the fields of ACR.

Offset 0x00 Access: User read/write
0 ‘ 6 7 8 ‘ 12 13 15
R
— COREDIS — PIPE_DEP
W _
Reset All zeros?
16 17 19 20 21 23 24 25 26 27 28 31
R
W — PCI_RPTCNT — RPTCNT — APARK PARKM
Reset All zeros?

1 Note that the reset value of COREDIS and bits 10-11 are determined from reset configuration word. (See
Section 4.3.2, “Reset Configuration Words,” for more details on reset configuration word.)

Figure 6-1. Arbiter Configuration Register (ACR)
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Table 6-2 describes ACR fields.

Table 6-2. ACR Field Descriptions

Bits

Name

Description

0-6

Write reserved, read = 0

COREDIS

Core disable. Specifies whether CPU is disabled. When CPU is disabled, it cannot be granted on the
bus by the arbiter. After reset, this bit receives its value from the reset configuration bit of COREDIS and
can be configured by software. Also, if boot source is boot sequencer, COREDIS must be set to 1 at
reset and the last transaction of the boot sequencer must set COREDIS to 0, if CPU enable is needed.
0 CPU enabled.

1 CPU disabled.

Write reserved, read = 0

10-11

Reserved. Write should preserve reset value.The reset value is a function of the core PLL configuration,
which is part of the reset configuration word. When the core is set to operate at 1:1 or 3:2 bus clock,
these bits are set to ‘01’ during reset; otherwise, they are set to ‘00'.

12

Write reserved, read = 0

13-15

PIPE_DEP

Pipeline depth (number of outstanding transactions).
000 Pipeline depth 1 (1 outstanding transaction)
001 Pipeline depth 2 (2 outstanding transactions)
010 Pipeline depth 3 (3 outstanding transactions)
011 Pipeline depth 4 (4 outstanding transactions)
1xx Reserved

16

Write reserved, read = 0

17-19

PCI_RPTCNT

PCI repeat count.

Specifies the maximum number of consecutive transactions, that PCl master can perform, using
REPEAT request mode.

000 One consecutive transaction (REPEAT request mode disable)
001 Two consecutive transactions

010 Three consecutive transactions

011 Four consecutive transactions

100 Five consecutive transactions

101 Six consecutive transactions

110 Seven consecutive transactions

111 Eight consecutive transactions

20

Write reserved, read = 0

21-23

RPTCNT

Repeat count. Specifies the maximum number of consecutive transactions, that any master (except
PCI) can perform, usin