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About This Book

This reference manual defines the functionality of the MPC8306 and MPC8306S. The deviceisa
cost-effective, low-power, highly integrated host processor that addresses the requirements of networking
applications such aslow-end printing, smart grid home energy gateway, data concentrators, wirelessLAN
access points, wireless femto base stations, and industrial applications, such as industria control and
factory automation.

The MPC8306 and MPC8306S extend the PowerQUICC 1l Pro family, adding high CPU performance,
additional functionality, and faster interfaces while addressing the requirementsrel ated 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 a summary and a brief description of the major parts of this reference manual:

» Chapter 1, “Overview,” provides a high-level description of features and functionality of the
MPC8306 and MPC8306S. It describesthe device, itsinterfaces, and the programming model. The
functional operation of the device, with emphasis on peripheral functions, is also described.

* Chapter 2, “Memory Map,” describes the memory map of the device. An overview of the local
addressmap isprovided. Next, acompletelisting of all memory-mapped registersisprovided, with
cross references to the sections detailing descriptions of each.

» Chapter 3, “Signal Descriptions,” providesalisting of all the external signals, cross-referencesfor
signalsthat serve multiplefunctions, 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 device.

» Chapter 5, “ System boot,” describes the overal initialization of the MPC8306.

» Chapter 6, “ System Configuration,” provides an overview of several functions that control the
local access windows, system configuration, software watchdog, real time clock, periodic and
general purpose timers, power management, protection, and general utilities.

» Chapter 7, “Arbiter and Bus Monitor,” provides an overview of the arbiter in the device. Also, it
describes the configuration, control, and status registers of the arbiter.

» Chapter 8, “e300 Processor Core Overview,” providesan overview of the basic functionality of the
processor core and briefly describes how the functional units interact.
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Chapter 9, “Integrated Programmable Interrupt Controller (IPIC),” describes the IPIC interrupt
protocol, various types of interrupt sources controlled by the IPIC unit, and the IPIC registerswith
some programming guidelines. It also 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 10, “DDR Memory Controller,” describes the DDR2 memory controller of the device.
Thisfully programmable controller supports most DDR memories available today, including both
buffered and unbuffered devices. Dynamic power management and auto-precharge modes simplify
memory system design.

Chapter 11, “Enhanced Local Bus Controller,” describes the enhanced local bus controller (eLBC)
of the device. It describes the external signals and the memory-mapped registers aswell asa
functional description of the general-purpose chip-select machine (GPCM), Flash control machine
(FCM), and user-programmable machines (UPMs) of the eLBC. Also, it includes an initialization
and applications information section with many specific examples of its use.

Chapter 12, “Enhanced Secure Digital Host Controller,” describes the enhanced SD Host
Controller, which provides an interface between the host system and SD/MMC/SDIO cards. It
provides a functional description of the major system blocks and includes command information
for the host.

Chapter 13, “DMA Engine 1,” describes a second-generation platform modul e capabl e of
performing complex data transfers with minimal intervention from a host processor through 16
programmabl e channels. The hardware micro-architecture includes a DMA engine, which
performs source and destination address calculations, and the actual data movement operations,
along with alocal memory containing the transfer control descriptors (TCD) for the channels.

Chapter 14, “DMA Engine 2,” describesthe DMA Engine 2, which supports communication
between two processors on different buses.

Chapter 15, “FlexCAN,” describes the FlexCAN module, which is a communication controller
implementing the CAN protocol according to the CAN 2.0B protocol specification.

Chapter 16, “Universal Seria Bus Interface,” describes the universal serial bus (USB) interface.
The USB DR module isa USB 2.0-compliant serial interface engine for implementing a USB
interface. The DR module supports the required signaling for UTMI low pin count interface
(ULPI) transceivers (PHY's). An external PHY would be used to interface to ULPI.

Chapter 17, “I °C Interfaces,” describes the inter-1C (nNCor I2C) bus controllers of the device.
These synchronous, serial, bidirectional, multiple-master buses allow two-wire connection of
devices, such asmicrocontrollers, EEPROMS, rea -time clock devices, A/D converters, and LCDs.
The device powers up in boot sequencer mode, which allows the 12C controllersto initialize
configuration registers,

Chapter 18, “DUART,” describes the (dual) universal asynchronous receiver/transmitters
(UARTS) which feature a PC16552D-compatible programming model. These independent UARTSs
are provided specifically to support system debugging.

Chapter 19, “ Serial Peripheral Interface,” describes the MPC8306 and MPC8306S serial
peripheral interface (SPI) that allows the exchange of data between the MPC8306 and M PC83xx
family of devices. The SPI can also be used to communicate with peripheral devices such as
EEPROMS, real-time clocks, A/D converters, and ISDN devices.
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Chapter 20, “JTAG/Testing Support,” describesthejoint test action group (JTAG) interface of the
MPC8306 and MPC8306S to facilitate boundary-scan testing. The JTAG interface compliesto the
|EEE 1149.1™ boundary-scan specification.

Chapter 21, “ General Purpose I/0O (GPIO),” describes the general purpose 1/0 (GPIO) module in
the MPC8306 and MPC8306S, including a definition of the external signals and functions they
serve. Additionaly, interrupt capabilities, pin description, and register settings are described.
Chapter 22, “QUICC Engine Block on the MPC8306 and MPC8306S,” describesall thefunctional
units of the QUICC Engine block and must be used in conjunction with this device manual.
Appendix A, “Complete List of Configuration, Control, and Status Registers,” listsall theregisters
used with MPC8306 and MPC8306S.

Appendix B, “Revision History,” listsall thelist of major differences between revision Oto 1 of the
MPC8306 Power QUICC Il Pro Integrated Communications Processor Family Reference Manual.

Suggested Reading

This section lists additional 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, provides useful information about the PowerPC architecture and computer architecture
in general:

The Power PC 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, Second Edition, by David
A. Patterson and John L. Hennessy.

Related Documentation

Freescale documentation is available from the sources listed on the back cover of this manual:

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

MPC8306 Power QUICC Il Pro Processor Device Errata—This document details all known
silicon errata for the Freescale IPs in the MPC8306 and MPC8306S.

MPC8306 Power QUICC Il Pro Integrated Communications Processor Family Hardware
Soecification—This document provides an overview of the MPC8306 and MPC8306S features, its
hardware specifications, including ablock diagram showing the major functional components.
Hardware specifications provide specific dataregarding bustiming, signal behavior, and AC, DC,
and thermal characteristics, as well as other design considerations.

For more information on other device documentation, refer to http://www.freescale.com.
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Conventions

This document uses the following notational conventions:

cleared/set When a bit 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

Book titlesin text are set in italics
Internal signals are set in lowercase italics, for example, core_int

0x0 Prefix to denote hexadecimal number

Ob0 Prefix to denote binary number

rA,rB Instruction syntax used to identify a source GPR

rD Instruction syntax used to identify a destination GPR

REG[FIELD] Abbreviations 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 assignal encodings, an unitalicized x indicatesadon’t care
Anitalicized x indicates an alphanumeric variable

Anitalicized n indicates a numeric variable

NOT logical operator

AND logical operator

| OR logical operator

Il 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.

J S5 X X

Ro

Rl 0 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.

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

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

Signal Conventions

OVERBAR An overbar indicates that asignal is active-low.

lowercase_italics Lowercaseitalicsis used to indicate internal signals.

lowercase plaintext  Lowercase plain text isused to indicate signals that are used for configuration.
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Acronyms and Abbreviations

Table i contains acronyms and abbreviations used in this document.

Tablei. Acronymsand Abbreviated Terms

Term Meaning
AFEU ARC four execution unit
BD Buffer descriptor
BIST Built-in self test
CD Collision detect
CoL 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
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
GMII Gigabit mediaindependent interface
GPCM General-purpose chip-select machine
GPIO General-purpose I/0
GPR General-purpose register
GTM General purpose timers
IAD Internet access device
1Cc Inter-integrated circuit
IEEE Ingtitute of Electrical and Electronics Engineers
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Tablei. Acronyms and Abbreviated Terms (continued)

Term Meaning
IPG Interpacket gap
ISDN Integrated services digital network
ITLB Instruction translation lookaside buffer
19] Integer unit
JTAG Joint Test Action Group
LALE LBC external address |atch 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
MII Media independent interface
MMU Memory management unit
MPH Multi-port host
MSB Most-significant byte
msb Most-significant bit
(OX] 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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Tablei. Acronyms and Abbreviated Terms (continued)

Term Meaning

RMON Remote monitoring

RMW Read-modify-write

RNG Random number generator

RTBI Reduced ten-hit 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 periphera interface

SPR Special-purpose register

SRAM Static random access memory

TAP Test access port

TBI Ten-bit interface

TLB Trandation lookaside buffer

TSEC Three-speed Ethernet controller

Tx Transmit

TxBD Transmit buffer descriptor

UART Universal asynchronous receiver/transmitter

UPM User-programmable machine

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 MPC8306 and MPC8306S PowerQUICC |1 Pro processor
features, including a block diagram showing the major functional components. The MPC8306 and
MPCB8306S are a cost-effective, highly integrated communication processors. The device extends the
PowerQUICC family, adding higher CPU performance, additional functionality, and faster interfaces
while addressing the requirementsrelated to time-to-market, price, power consumption, and package size.
Thismanual iswritten from the perspective of the MPC8306, and unless otherwise noted, the information
applies aso to both MPC8306 and MPC8306S.

1.1 Introduction

This section shows the block diagrams for the following PowerQUICC Il Pro processors:
e Section 1.1.1, “MPC8306 PowerQUICC Il Pro Processor Overview
e Section 1.1.2, “MPC8306S PowerQUICC Il Pro Processor Overview

111 MPC8306 PowerQUICC Il Pro Processor Overview

Figure 1-1 showsthe major functional units within the MPC8306. The €300c3 corein the MPC8306, with
its 16 Kbytes of instruction and 16 Kbytes of data cache, implements the Power Architecture user
instruction set architecture and provides hardware and software debugging support. Another isthe QUICC
Engine, acommunications complex based on QUICC Engine, which provides termination and switching
between awide range of protocolsincluding Ethernet, IEEE 1588, TDM, and HDL C. Other mgjor features
include aDDR2 SDRAM memory controller, an enhanced local bus (eLBC), an enhanced secure digital
host controller (eSDHC), an integrated programmable interrupt controller (1PIC), ageneral purpose DMA
controller, four FlexCAN interfaces with maximum 64 message buffers each, two 12C controllers, two
DUARTSs, GPIOs, one USB, one general purpose timer block, and an SPI controller.
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Figure 1-1. MPC8306 Block Diagram

1.1.2 MPC8306S PowerQUICC Il Pro Processor Overview

Figure 1-2 shows the mgjor functiona units within the MPC8306S. The e300c3 core in the MPC8306S,
with its 16 Kbytes of instruction and 16 Kbytes of data cache, implements the Power Architecture user
instruction set architecture and provides hardware and software debugging support. Another isthe QUICC
Engine, a communications complex based on QUICC Engine, which provides termination and switching
between awide range of protocolsincluding Ethernet, TDM, and HDLC. Other major featuresinclude a
DDR2 SDRAM memory controller, an enhanced local bus (eLBC), an integrated programmable interrupt
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controller (IPIC), agenera purpose DMA controller, two I12C controllers, two DUARTS, GPIOs, one USB,
one genera purpose timer block, and an SPI controller.
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Figure 1-2. MPC8306S Block Diagram

NOTE

In comparison to MPC8306, MPC8306S does not support eSDHC,
FlexCAN interfaces, and |EEE 1588 protocol.

1.2 Features

The major features of both the devices are as follows:
* e300c3 Power Architecture® processor core
— Enhanced version of the MPC603e core

— High-performance, superscalar processor core with afour-stage pipeline and low interrupt
latency times

— Hoating-point, dual integer units, load/store, system register, and branch processing units
— 16-Kbyte instruction cache and 16-Kbyte data cache with lockable capabilities
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— Capable of completing two MACs every 3 cycles
— Dynamic power management
— Enhanced hardware program debug features

— Software-compatible with Freescale processor families implementing Power Architecture
technology

— Separate PLL that is clocked by the system bus clock
— Performance monitor
QUICC Engine 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 is independent of system’s bus and €300 core
frequency for power and performance optimization

32-bit instruction object code

Executes code from internal IRAM

32-bit arithmetic logic unit (ALU) data path

Modular architecture allowing for easy functional enhancements
Slave bus for CPU access of registers and multiuser RAM space
48 Kbytes of instruction RAM

16 Kbytes of multiuser data RAM

— Serial 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/| EEE® Std. 802.3® through MII and RMII interfaces.
|EEE Std. 1588™ support

NOTE
Unlike MPC8306, MPC8306S does not provide | EEE 1588 support.

HDL C/Transparent (bit rate up to QUICC Engine operating frequency / 8)
HDLC Bus (bit rate up to 10 Mbps)
Asynchronous HDL C (bit rate up to 2 Mbps)

Multi-channel Controller on UCC (UMCC) controller functionality, which can emulate
time-division seria channels using a single unified communication controller (UCC) and a
time-division multiplexed (TDM) physical interface

For more information on QUICC Engine sub-modules, see QUICC Engine™ Block Reference
Manual with Protocol Interworking.

DDR SDRAM memory controller
— Programmable timing supporting DDR2 SDRAM
— Integrated SDRAM clock generation

MPC8306 PowerQUICC Il Pro Integrated Communications Processor Family Reference Manual, Rev. 2
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— 16-bit datainterface, up to 266-MHz datarate
— 14 address lines
— Thefollowing SDRAM configurations are supported:
— Uptotwo physical banks (chip selects), 256-Mbyte per chip select for 16 bit data interface
— 64-Mbit to 2-Ghit devices with x8/x16 data ports (no direct x4 support)
— One 16-hit device or two 8-bit devices on a 16-bit bus
— Support for up to 16 simultaneous open pages for DDR2
— Oneclock pair to support up to 4 DRAM devices
— Supports auto refresh
— On-the-fly power management using CKE
* Enhanced local bus controller (eLBC)
— Non-multiplexed 26-bit address and 8-/16-bit data operating at up to 66 MHz
— Eight chip selects supporting eight external slaves
— Four chip selects dedicated
— Four chip selects offered as multiplexed option
— Supports boot from parallel NOR Flash and parallel NAND Flash
— Supports programmable clock ratio dividers
— Upto eight-beat burst transfers
— 16- and 8-bit ports, separate LWE for each 8 bit
— Three protocol engines available on a per chip select basis.
— General-purpose chip select machine (GPCM)
— Three user programmable machines (UPMs)
— NAND Hash control machine (FCM)
— Variable memory block sizes for FCM, GPCM, and UPM mode
— Default boot ROM chip select with configurable bus width (8 or 16)

— Provides two Write Enable signalsto allow single byte write access to external 16-bit eLBC
slave devices

» Integrated programmable interrupt controller (IPIC)
— Functiona and programming compatibility with the MPC8260 interrupt controller
— Support for external and internal discrete interrupt sources
— Programmable highest priority request
— Six groups of interrupts with programmable priority
— External and internal interrupts directed to host processor
— Unique vector number for each interrupt source
» Enhanced secure digital host controller (eSDHC)

NOTE
MPCB8306S does not support eSDHC.
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— Compatible with the SD Host Controller Sandard Specification Version 2.0 with test event
register support
— Compatible with the MMC System Specification Version 4.2

— Compatiblewith the SO Memory Card Specification Version 2.0 and supports the high capacity
SD memory card

— Compatible with the D Input/Output (SDIO) Card Specification, Version 2.0

— Designed to work with SD Memory, miniSD Memory, SDIO, miniSDIO, SD Combo, MMC,
MM_Cplus, and RSMMC cards

— Card bus clock frequency up to 33.25 MHz

— Supports 1-/4-bit SD and SDIO modes, 1-/4-bit modes
— Upto 133 Mbps data transfer for SD/SDIO/MMC cards using 4 parallel datalines

— Supports block sizes of 1 ~ 4096 bytes

Universal serial bus (USB) dual-role controller

— Designed to comply with Universal Serial Bus Revision 2.0 Specification

— Supports operation as a stand-alone USB host controller

— Supports operation as a stand-alone USB device

— Supportshigh-speed (480-Mbps), full-speed (12-Mbps), and |ow-speed (1.5-Mbps) operations.
Low speed isonly supported in host mode.

FlexCAN module

NOTE
MPC8306S does not support FlexCAN module.

— Full implementation of the CAN protocol specification version 2.0B

— Up to 64 flexible message buffers of zero to eight bytes data length

— Powerful Rx FIFO ID filtering, capable of matching incoming 1Ds

— Selectable backwards compatibility with previous FlexCAN module version
— Programmabl e |oop-back mode supporting self-test operation

— Global network time, synchronized by a specific message

— Independent of the transmission medium (an external transceiver is required)
— Short latency time due to an arbitration scheme for high-priority messages
Dual 1%C interfaces

— Two-wireinterface

— Multiple-master support

— Master or slave 1°C mode support

— On-chip digital filtering rejects spikes on the bus

— 1%C 1 can be used as the boot sequencer

DMA Enginel

— Support for the DMA engine with the following features:

MPC8306 PowerQUICC Il Pro Integrated Communications Processor Family Reference Manual, Rev. 2
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— Sixteen DMA channels
— All data movement via dual-address transfers; read from source, write to destination
— Transfer control descriptor (TCD) organized to support two-deep, nested transfer operations

— Channédl activation via one of two methods (for both the methods, one activation per
execution of the minor loop is required):

— Explicit software initiation
— Initiation via a channel-to-channel linking mechanism for continuous transfers
(independent channel linking at end of minor loop and/or major loop)
— Support for fixed-priority and round-robin channel arbitration
— Channel completion reported via optional interrupt requests
— Support for scatter/gather DMA processing
» Direct memory access (DMA) controller (DMA Engine 2)
— Four independent fully programmable DMA channels
— Concurrent execution across multiple channels with programmabl e bandwidth control
— Misaligned transfer capability for source/destination address
— Datachaining and direct mode
— Interrupt on completed segment, error, and chain
 DUART
— Two 2-wireinterfaces (RxD, TxD)
— The same can be configured as one 4-wire interface (RxD, TxD, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
e Serial peripheral interface (SPI)
— Master or slave support
* Power management controller (PMC)
— Support core nap/sleep power management
— Exitslow power state and returns to full-on mode on
— The coreinternal time base unit invokes a request to exit low power state

— The power management controller detects that the system is not idle and there are
outstanding transactions on the internal bus

o Pardld I/O
— General-purpose I/0 (GPIO)
— 56 paralle 1/0 pins multiplexed on various chip interfaces
— Interrupt capability
* Systemtimers
— Periodic interrupt timer
— Software watchdog timer
— Eight general-purpose timers
* Real time clock (RTC) module
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— Maintains a one-second count, unique over a period of thousand of years
— Two possible clock sources:
— Externa RTC clock (RTC_PIT_CLK)
— CSB husclock
* |EEE $td. 1149.1™ compliant JTAG boundary scan

1.3 MPC8306/MPCB8306S Architecture Overview
The following sections describe the major functional units of MPC8306/M PC8306S.

1.3.1 Power Architecture Core

The device contains the e300c3 Power Architecture processor core, which is an enhanced version of the
MPC603e core (used in previous generations of PowerQUICC |1 processors). Enhancements include
integrated parity checking, dual integer units, and other performance-enhancing features. The e300 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 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, integer datatypes of 8, 16, and 32 bits, and floating-point data types of 32 and 64 bits.

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 compl etion appear sequential.

The €300c3 core integrates six 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 (LSU) for data
transfers, aperformance monitor, and asystem register unit (SRU). The ability to executefive instructions
in parallel and the use of simple 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 same time with the dual integer units. The FPU is pipelined so a single-precision multiply-add
instruction can be issued and completed every clock cycle.

The €300c3 core providesindependent on-chip, 16-Kbyte, four-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 (MMUS). The MMUs contain
64-entry, two-way set-associative, data and instruction translation lookaside buffers (DTLB and ITLB)
that provide support for demand-paged virtual memory address trandation. The caches use a pseudo | east
recently used (PLRU) replacement algorithm; the TLBs use aleast recently used (LRU) replacement
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algorithm. The processor also supports block address trand ation through the use of two independent
instruction and data block address trandlation (IBAT and DBAT) arrays of eight entries each. Effective
addresses are compared simultaneously with al eight entriesin the BAT array during block trandlation. In
accordance with the architecture, if an effective address hitsin both the TLB and BAT array, the BAT
translation 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 datato 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 €300 core supports single-beat and burst data transfers for memory accesses, and
memory-mapped 1/0 operations.

Figure 1-3 provides ablock diagram of the €300 core that shows how the execution units (1U1, U2, FPU,
BPU, LSU, 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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Figure 1-3. MPC8306 Integrated e300 Core Block Diagram
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1.3.2 QUICC Engine 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 II CPM and maintains a high level
of compatibility with it. It contains the following communication peripherals:
* Fiveunified communication controllers (UCCs) with the following features:
— 10/100 Mbps Ethernet/| EEE® Std. 802.3® through MII and RMII interfaces
— |EEE Std. 1588™ support for MPC8306
— Ethernet, HDLC/HDLC bus, and transparent protocols (also known as fast protocols).
— Async HDLC that are user compatible with the SCC of the CPM
— The HDLC and transparent protocols are user compatible with the FCC of the CPM.
* Timedlot assigner and seria interface (Sl) for 2 TDMsand full duplex routing RAM of 512 entries.

The UCCs are similar to the PowerQUICC |1 peripherals: SCC (HDLC bus), and FCC (fast Ethernet,
HDLC, and transparent).

Figure 1-4 shows the internal architecture and the interfaces provided by the QUICC Engine block. The
QUICC Engine block containsfive UCCs controlled by asingle RISC engine. A common multiuser RAM
isused to store parametersfor RISC engine. Theinstruction RAM isused to run RISC codefromthe RAM.
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Figure 1-4. QUICC Engine Block Architectural Block Diagram

1.3.2.1 QUICC Engine Interfaces

The following sections describe the different QUICC Engine interfaces.

1.3.2.1.1 System Interface

The QUICC Engine block communicates with the CPU 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 specia situations such as exceptions and error recovery.

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

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

1.3.21.2 QUICC Engine Communication Interfaces

The following are the total number of interfaces in the QUICC Engine block:
» For MPC8306, one of the 3 RMII/MII interfaces is multiplexed with IEEE 1588 functions.
For MPCB8306S, there are 3 RMII/MII interfaces in QUICC Engine block.
» 2 TDMs, each containing data, clocks, sync, and strobes
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Some of the interfaces are multiplexed and cannot be used simultaneously.

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

CPM

The following MPC82xx/MPC85xx 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

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

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

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

Enhanced Ethernet features that provide for:

— Framefiltering based on the MAC destination and source address, VLAN tag field and parsing
of frame headers to perform table lookups.

— IP support for I1Pv4 and 1Pv6 packetsincluding TOS and header checksum processing.
— UEC controller for 10/100 Mbps with support of VLAN
|EEE Std. 1588 support

NOTE
Unlike MPC8306, MPC8306S does not provide | EEE 1588 support.
— ThelEEE Std. 1588 hardware assistance is supported on the RM11/M11 10/