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About This Book

Thisreference manual definesthe functionality of the MPC8379E. It iswritten from the perspective of the
MPC8379E, and unless otherwise noted, the information applies aso to the MPC8379, MPC8378E,
MPC8378, MPC8377E, and MPC8377. Note that the MPC8379, MPC8378, and MPC8377 do not support
a security engine. Note also that only the MPC8378/E support SGMII, MPC8378/E and MPC8377/E
support PCI Express, and MPC8379/E and MPC8377/E support SATA.

The MPCB8379E is a cost-effective, highly integrated host processor that addresses the requirements of
several printing and imaging, consumer, and industrial applications, including main CPUs and |/O
processors in printing systems, networking switches and line cards, wireless LANs (WLANS), network
access servers (NAS), VPN routers, intelligent NIC, and industrial controllers. The MPC8379E extends
the PowerQUICC family, adding higher CPU performance, additional functionality, and faster interfaces
while addressing the requirements rel 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 asummary 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
MPCB8379E integrated host processor. It describes the device, its interfaces, and the programming
model. The functional operation of the device, with emphasis on peripheral functions, isaso
described.

* Chapter 2, “Memory Map,” describes the memory map of the device. An overview of thelocal
address map isprovided. Next, acomplete listing of all 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/O 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 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.

» Chapter 6, “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.
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Chapter 7, “e300 Processor CoreOverview,” 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, varioustypes of interrupt sources controlled by the IPIC unit, and the I PIC 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 9, “DDR Memory Controller,” describes the 32-bit DDR SDRAM 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. The built-in error checking and correction (ECC) ensures
very low bit-error ratesfor reliable high-frequency operation and ECC error injection support rapid
system debug is provided.

Chapter 10, “Enhanced Local BusController,” describesthe enhanced local buscontroller (eLBC),
its external signals and the memory-mapped registers, as well as afunctional description of the
general -purpose chip-select machine (GPCM), flash control machine (FCM), and
user-programmable machines (UPMs) of the eL BC. Also, it includes an initialization and
applications information section with many specific examples of its use.

Chapter 11, “Enhanced Secure Digital Host Controller,” describes the enhanced SD Host
Controller, which provides an interface between the host system and SD, SDIO, and MMC cards.
It providesafunctional description of the major system blocks and includes command information
for the host.

Chapter 12, “ Sequencer,” describes how the I/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 13, “DMA/Messaging Unit,” describes the four-channel high speed general-purpose
DMA controller of the device. The channels share buffer spacein thel OSto facilitate the gathering
and sending of data. The DMA/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 14, “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 15, “PCI Express Interface Controller,” describes the PCl Express interface controller,
which connectsthe CSB to the PCI Expressbus, a2.5 GHz serial interface that supportsup to ax2
lane. As both a master (initiator) and atarget device, the PCl Express interface is capable of high
bandwidth data transfer and is designed to support the next generation I/O devices.

Chapter 16, “ SATA Controller,” describes the Serial ATA controller, a high-performance SATA
solution incorporating some of the latest SATA-10 extensions. It isdesigned to operatein asystem
that supports command queuing and, in particular, switching scheme, based on aframeinformation
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structure (FIS) using port multipliers. Overviews on the command, transport, link, and PHY
control layers are provided.

» Chapter 17, “ Security Engine (SEC) 3.0,” describes the SEC 3.0, which is designed to offload
computationally intensive security functions, such askey generation and exchange, authentication,
and bulk encryption from the e300 core of the device. It is optimized to process all the algorithms
associated with 1PSec. The SEC 3.0 (implemented in the device) isderived 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 MPC8379, MPC8378, and MPC8377 do
not support a security engine.

» Chapter 18, “Enhanced Three-Speed Ethernet Controllers,” describes the two enhanced
three-speed Ethernet controllers on the device. These controllers provide 10/100/1Gb Ethernet
support with a set of media-independent interface optionsincluding MI1, RMII, GMII, and RTBI.
The controllers provide two full-duplex FIFO interface modes and quality of service support. They
are backward compatible with PowerQUICC 111 TSEC controllers.

» Chapter 19, “SerDes PHY,” describes the block which includes the SerDes PHY, the protocol
converter per protocol, the protocol mux, and the control registersand control logic. It supportsone
x2 PCI Express, two x1 PCI Express, two x1 SGMII, and two x1 SATA.

» Chapter 20, “Universal Serial Bus Interface,” describes the universal serial bus (USB) interface.
The USB DR module isaUSB 2.0-compliant serial interface engine for implementing a USB
interface. The registers and data structures are based on the Enhanced Host Controller Interface
Soecification for Universal Serial Bus (EHCI) from Intel Corporation. The USB DR module can
act as ahost, as adevice, or as an on-the-go (OTG) negotiable host/device on the USB bus.

« Chapter 21, “I°C Interface,” describestheinter-1C (lnNCorl 2C) bus controllersof the device. These
synchronous, serial, bidirectional, multiple-master buses allow two-wire connection of devices,
such as microcontrollers, EEPROMS, real-time clock devices, A/D converters, and LCDs. The
device powers up in boot sequencer mode, which allows the 1%C controllersto initialize
configuration registers.

* Chapter 22, “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 23, “ Seria Peripheral Interface,” describes the MPC8379E serial periphera interface
(SPI) that allowsthe exchange of data between MPC83xx family devices. The SPI can also be used
to communicate with peripheral devices such asEEPROMS, real-time clocks, A/D converters, and
ISDN devices.

» Chapter 24, “ JTAG/Testing Support,” describes the joint test action group (JTAG) interface of the
MPCB8349E to facilitate boundary-scan testing. The JTAG interface complies to the IEEE 1149.1
boundary-scan specification.

* Chapter 25, “General Purpose 1/0 (GPIO),” describes the general purpose 1/0 (GPIO) modulein
the MPC8313E device, including adefinition of the external signals and functions they serve.
Additionally, interrupt capabilities, pin description, and register settings are described.

* Thisreference 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 Processor s, 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 I nterface, Second 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 Power Architecture™ Core Family Reference Manual (€300CORERM )—This book
provides a more detailed description of the e300 core.

* Reference manuals (formerly called user’s manual s)—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 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 Instruction mnemonics are shown in lowercase bold

italics Italics indicate variable command parameters, for example, bectrx
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0x0

Ob0

rA,rB

rb
REG[FIELD]

l S5 X X

Ro

R|FIELDNAME

W|FIELDNAME

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 assignal encodings, an unitalicized x indicatesadon’t care
Anitalicized x indicates an a phanumeric variable

Anitalicized n indicates anumeric 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 aways 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 aways 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.”
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Acronyms and Abbreviations

Tablei contains acronyms and abbreviations used in this document.

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
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
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 I/0
GPR General-purpose register
GTM General purpose timers
IAD Internet access device
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
1°c Inter-integrated circuit
IEEE Institute of Electrical and Electronics Engineers
10S 1/0 sequencer
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
LSuU 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
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
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
PRI Primary rate interface

RGMII Reduced gigabit media independent interface

RISC Reduced instruction set computing

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
uSB 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 MPC8379E PowerQUICC Il Pro processor features, including a
block diagram showing the major functional components. The MPC8379E is a cost-effective, highly
integrated host processor that addresses the requirements of several printing and imaging, consumer, and
industrial applications, including main CPUs and 1/0O processorsin printing systems, networking switches
and line cards, wireless LANs (WLANS), network access servers (NAS), VPN routers, intelligent NIC,
and industrial controllers. The MPC8379E 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 MPC8379E, and unless otherwise noted, the information applies also to the MPC8379, MPC8378E,
MPC8378, MPC8377E, and MPC8377. Note that the MPC8379, MPC8378, and MPC8377 do not support
asecurity engine.

1.1 MPC8379E Family Product Distinctions

Table 1-1 highlights (in bold) the primary functional differences between the MPC8379E, MPC8378E,
and MPC8377E.

Table 1-1. Functionality of the MPC8379E, MPC8378E, and MPC8377E

Descriptions MPC8379E MPC8378E MPC8377E
Ethernet/PHY I/F MIl, RGMII, RMII, RTBI MiIl, SGMII, RGMII, RMII, RTBI MiIl, RGMII, RMII, RTBI
Security MPCB8379E: Yes MPC8378E: Yes MPC8377E: Yes
(DES/3DES, AES, SH1) MPC8379: No MPC8378: No MPC8377: No
SGMII 0 2 0
PCI Express 0 2 2
SATA 4 0 2
SVR MPC8379E: 80C2_0010 MPC8378E: 80C4_0010 MPC8377E: 80C6_0010

MPC8379: 80C3_0010 MPC8378: 80C5_0010 MPC8377: 80C7_0010
Packaging PBGA PBGA PBGA

1.2 MPC8379E PowerQUICC Il Pro Processor Overview

Figure 1-1 showsthe major functional unitswithin the MPC8379E. The e300 core in the MPC8379E, with
its 32 Kbytes of instruction and 32 Kbytes of data cache, implements the user instruction set architecture
and provides hardware and software debugging support. In addition, the MPC8379E offersdual three-speed
10, 100, 1000 Mbps Ethernet controllers (eTSECs), aDDR1Y/DDR2 SDRAM memory controller, an
enhanced local bus controller (eLBC), four serial ATA (SATA) controllers, a32-bit PCI 2.3 controller with
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PME, PCI Express controller, an enhanced secure digital host controller (eSDHC), dual SerDesblocks, a
dedicated security engine, a programmabl e interrupt controller, dual 12C controllers, a4-channel DMA
controller, ageneral-purpose /O port, and a USB 2.0 host and device controller. The high level of
integration in the MPC8379E helps simplify board design and offers significant bandwidth and

performance.
€300c4 Core with
Power Management
DUART 32-KB 32-KB
Dual 12C I-Cache D-Cache
Security Timers Interrupt FPU E(;]:aalnBcfg SD/MMC DDR1/DDR2
Engine 3.0 GPIO Controller SPI ’ Controller Controller
i i i 1 i A )
A Y Y
i A A A A A A A A A
/0 Y Y Y A Y Y \J
Sequencer PCI PCI USB 2.0 HS eTSEC eTSEC
(10S) Express | | Express || Host/Device/OTG SATA v SATA Lite Lite
Serial Y__['samir, ami, | | sGmil, G,
X1 x2|| x1| x2 || ULPI | =Pc SATA| |SATA|| RGMII, TBI, || RGMII, TBI,
RTBI RTBI
PCI DMA

The major features of this device are as follows:

Note: The MPC8379, MPC8378, and MPC8377
do not include a security engine.

Figure 1-1. MPC8379E Block Diagram

» €300c4 Power Architecture™ processor core

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

Floating-point, dual integer units, load/store, system register, and branch processing units
32-Kbyte instruction cache and 32-Kbyte data cache with lockable capabilities

Capable of completing two MACs every 3 cycles
Dynamic power management
Enhanced hardware program debug features
Software-compatible with Freescal e processor familiesimplementing Power Architecture

technology

— Separate PLL that is clocked by the system bus clock

»  Security engine optimized to handle all the algorithms associated with IPSec, SSL/TLS, SRTPR,
|EEE 802.11i® standard, iSCSI, and IKE processing. The security engine contains four
crypto-channels, a controller, and a set of crypto execution units (EUs). The execution units are:

— Public key execution unit (PKEU) supporting the following:

— RSA and Diffie-Hellman algorithms

— Programmable field size up to 2048 bits
— RSA programmable field size is up to 4096 bits; RSA modulus may not exceed 22091
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— Elliptic curve cryptography

— F2m and F(p) modes

— Programmable field size up to 511 bits

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 Rijndagl symmetric-key cipher

— Key lengths of 128-, 192-, and 256-bits

— ECB, CBC, CCM, GCM, OFB, CFB, CMAC, and counter (CTR) modes
— XOR parity generation accelerator for RAID applications

ARC four execution unit (AFEU)

— Implements a stream cipher compatible with the RC4 algorithm

— 40- to 128-bit programmable key

Message digest execution unit (MDEU)

— SHA with 160- or 256-bit message digest

— MD5 with 128-bit message digest

— HMAC with either agorithm; HMAC built into the MDEU

Random number generator (RNG)

Four crypto-channels, each 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- or 64-bit data interface, up to 400-MHz data rate

— 64-Mbit to 2-Gbit devices with x8/x16/x32 data ports (no direct x4 support)

Up to four physical banks (chip selects), each bank up to 1 Gbyte independently addressable
On-die termination (ODT) support when using DDR2

Support for up to 16 simultaneous open pages for DDR1 (up to 32 pages for DDR2)
Sleep-mode support for SDRAM self refresh

Supports auto refresh

On-the-fly power management using CKE

Registered DIMM support
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2.5V SSTL2 compatible I/O for DDR1, 1.8-V SSTL_18 compatible 1/O for DDR2

Two enhanced three-speed Ethernet controllers (eT SECs)

Backward compatible with MPC8349E (PowerQUICC Il Pro) TSEC
Three-speed support (10/100/1000 Mbps)

Two controllers designed to comply with IEEE Std. 802.3®, 802.3u®, 802.3x®, 802.3z®,
802.3ac®, and 802.3ab® standards

Support for IEEE Std. 1588™ standard

Support for various Ethernet physical interfaces:

— 1000 Mbps full-duplex and IEEE Std. 802.3z RTBI/RGMI |

— 10/100 Mbpsfull- and half-duplex |EEE Std. 802.3 MI1 and |EEE Std. 802.3 RGMII/RMII
Inter-packet and intra-packet flow control

Support Wake-on-LAN™, a method for bringing the device from standby to full operating
mode

TCP/IP acceleration and QoS features available

— IPv4 and IP v6 header recognition on receive

IP v4 header checksum verification and generation

TCP and UDP checksum verification and generation

Per-packet configurable acceleration

Recognition of stacked (queue in queue) VLAN, 802.2, PPPoOE session, MPL S stacks, and
ESP/AH IP-security headers

Full- and half-duplex Ethernet support (1000 Mbps supports only full-duplex):

— |EEE Sd. 802.3 full-duplex flow control (automatic PAUSE frame generation or
software-programmed PAUSE frame generation and recognition)

Programmable maximum frame length supports jumbo frames (up to 9.6 Kbytes) and IEEE
Std 802.1® virtual local areanetwork (VLAN) tags and priority

VLAN insertion and deletion

— Per-frame VLAN control word or default VLAN for each eTSEC
— Extracted VLAN control word passed to software separately
Retransmission following a collision

CRC generation and verification of inbound/outbound packets
Programmable Ethernet preamble insertion and extraction of up to 7 bytes
MAC address recognition:

— Exact match on primary and virtual 48-bit unicast addresses

— VRRP and HSRP support for seamless router fail-over

Up to 16 exact-match MAC addresses supported

Broadcast address (accept/reject)

— Hash table match on up to 512 multicast addresses

Promiscuous mode
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— Buffer descriptors backward compatible with MPC8260 and MPC860T 10/100 Ethernet
programming models

— RMON statistics support
— 10-Kbyte interna transmit and 2-Kbyte receive FIFOs
— MII management interface for control and status
* Two SGMII PHY interfaces
— Bothinterfaces share asingle PLL
— Each interface supports a 4-wire differential (Tx, Rx) interface
— Support for auto-negotiation
» Enhanced secure digita host controller (eSDHC)
— Designedto comply with SD Host Controller Sandard Specification \eersion 2.0 with test event
register support
— Designed to work with SD Memory, miniSD Memory, SDIO, miniSDIO, SD Combo, MMC,
MM _Cplus, and RSMMC cards
— SD bus clock frequency up to 50 MHz
— Supports 1-/4-bit SD and SDIO modes, 1-/4-bit MM C modes, 4-bit devices
— Upto 200 Mbps datatransfer for SD/SDIO/MMC cards using 4 paralel datalines
— Supports single- and multi-block read and write, write protection switch for write operations
— Supports synchronous and asynchronous abort
— Supports pause during the data transfer at a block gap
— Supports Auto CMD12 for multi-block transfer
— Host can initiate non-data transfer commands while the data transfer isin progress
— Allows cardsto interrupt the host in 1- and 4-bit SDIO modes
— Embodies afully configurable 128 x 32-bit FIFO for read/write data
— Supportsinternal DMA capabilities
» Two SerDes blocks with two lanes each
— Support for one x2 PCI Express, two x1 PCl Express, two x1 SGMII, and two x1 SATA

— Genli, Genlm, Gen2i, and Gen2m electrical specifications are supported in SATA mode,
compliant to Serial ATA 2.5 Specification

— Link-layer interfaces to I P controller

— SerDes power-down/reset state machinefor cold (power-on) or warm (software-initiated) reset
of SerDes, PHY, and controllers

— Providesreset_done indication
— Interface to clock controls
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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
— Memory prefetching of PCI read accesses and support for delayed read transactions
— On-chip arbitration, supporting five external PCl masters
— Selectable hardware-enforced coherency
— Mapping from an external 32-/64-bit address space to the internal 32-bit local space
— Support for dual address cycle (DAC) 64-bit addressing mode
* PCI Express
— Supports two interfaces supporting x1 and x2 widths
— Compatible with the PCI Express 1.0a Specification
— Selectable operation as root complex or endpoint
— 32- and 64-bit addressing
— 128-byte maximum payload size
— Virtual channel 0 only
— Full 64-bit decode with 32-bit wide windows
— Power management
— Active state power management (ASPM)
— Supports the PCI Express Power Management LO, LOs, L2/L 3 ready and L3 states
» Serial ATA (SATA) controller
— Two ports
— Controller is designed to be compliant to the Serial ATA 2.5 Specification
— 1.5 and 3.0 Gbps operation for SATA and eSATA
— Support for Genli, Genlm, Gen2i, and Gen2m electricals per Serial ATA 2.5 Specification
— Native command queuing
— Staggered spin-up
— Port multiplier support
— Hot plug including asynchronous signal recovery
— Support in each controller for 16-entry command queue
» 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 USB root hub with one downstream-facing port
— Enhanced host controller interface (EHCI) compatible
— Supports operation as a stand-alone USB device
— Supports one upstream-facing port
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— Supports six programmable bidirectional USB endpoints

Supportshigh-speed (480-Mbps), full-speed (12-Mbps), and low-speed (1.5-Mbps) operations.
Low speed is only supported in host mode.

Supports USB on-the-go mode, which includes both device and host functionality

Supports external PHY with serial and ULPI (UTMI+ low-pin interface)

» Enhanced local bus controller (eLBC)

Non-multiplexed 25-bit address and 8-/16-bit data bus at up to 133 MHz

Multiplexed 32-bit address and data operating at up to 133 MHz

Eight chip selects supporting eight external daves

Variable memory block sizes (32 Kbytes to 4 Ghytes)

Up to 256-byte bursts, arbitrarily aligned

Up to eight-beat burst transfers

32-, 16-, and 8-bit ports are controlled by an on-chip memory controller

Three protocol engines available on a per chip select basis:

— Genera-purpose chip select machine (GPCM)

— Three user programmable machines (UPMs)

— NAND Hash control machine (FCM)

Parity support

Default boot ROM chip select with configurable bus width (8, 16, or 32 bits). Boot chip-select
support for 8- and 16-bit devices on FCM only.

Supports segmentation of large transactions, such as accesses initiated by the DMA engine

* 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
Support for programmable polarity of external interrupt active state

Programmable highest priority request

Four groups of interrupts with programmable priority

External and internal interrupts directed to host processor

Redirects interrupts to external PCI_INTA signal when in core disable mode

Unique vector number for each interrupt source

« Dual I%Cinterfaces

Two-wire interface

Multiple-master support

Master or slave I2C mode support

On-chip digital filtering rejects spikes on the bus

System initialization datais optionally loaded from 1°C-1 EPROM by boot sequencer
embedded hardware
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* 1/O sequencer
* DMA (Direct memory access) controller
— Four independent fully programmable DMA channels
— Concurrent execution across multiple channels with programmable bandwidth control

— Handshaking (external control) signals supported for all channels: DMA_DREQJ0:3],
DMA_DACK][0:3], DMA_DDONE[0:3]

— All channels accessible by local core and remote PCl masters
— Misaligned transfer capability for source/destination address
— Data chaining and direct mode
— Interrupt on completed segment, link, list, and error
— Supports transfers to or from any local memory or 1/0 port
— Supports transfers to or from external devices
— Selectable hardware-enforced coherency (snoop/no-snoop)
— Holds address for source/destination
* DUART
— Two 4-wireinterfaces (RxD, TxD, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
» Serid peripheral interface (SPI)
— Master or slave support
e Pardlel I/O
— General-purpose 1/0 (GPIO)
— 52 parallel 1/0 pins multiplexed on various chip interfaces
— Open drain capability
— Interrupt capability
* Systemtimers
— Periodic interrupt timer
— Real-time clock
— Software watchdog timer
— Eight general-purpose timers
* |EEE Sd. 1149.1™ compliant JTAG boundary scan
* Integrated PCl bus and SDRAM clock generation
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1.3 MPC8379E Architecture Overview

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

1.3.1 Power Architecture Core

The device contains the e300c4 Power Architecture processor core, which is an enhanced version of the
MPC603e core (used in previous generations of PowerQUICC |1 processors). Enhancementsincludetwice
as much L1 cache (32-Kbyte data cache and 32-Kbyte instruction cache) with integrated parity checking,
dual integer units, and other performance-enhancing features. The e300 core is 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 |mplementations 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, integer datatypes of 8, 16, and 32 bits, and floating-point datatypes 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 completion appear sequential.

The €300c4 coreintegrates six execution units—two integer units (IU1 and 1U2) with full multiply and
divides, a floating-point unit (FPU), a branch processing unit (BPU) with static branch prediction, a
load/store unit (L SU) for datatransfers, a performance monitor, and a system register unit (SRU). The
ability to execute fiveinstructionsin parallel and the use of smpleinstructions with rapid execution times
yield high efficiency and throughput. Most integer instructions execute in one clock cycle. The FPU is
pipelined so a single-precision multiply-add instruction can be issued and completed every clock cycle.

The e300c4 core providesindependent on-chip, 32-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 (MMUS). 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 a least recently used (L RU) replacement
algorithm. The processor also supports block address trand ation 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 oneto all waysin the instruction
and data cache (or an entire cache). For example, this allows embedded applications to lock interrupt
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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 1/0 operations.

Figure 1-2 provides a block diagram of the e300 core that shows how the execution units (I1U, FPU, BPU,
L SU, and SRU) operate independently and in parallel. Note that thisisa conceptua diagram and does not
attempt to show how these features are physically implemented on the chip.
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Figure 1-2. MPC8379E Integrated e300c4 Core Block Diagram
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1.3.2 Security Engine

A hardware encryption block is also integrated in the device. It supports many encryption algorithms
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, RNG, and RC-4 encryption algorithmsin
hardware.

A block diagram of the security engine’sinternal architecture is shown in Figure 1-3. 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.

System Bus

Slave Master
Interface Interface

¥ Y FIFO| [FIFQ] [FIFO] [ FIFO] [ FIFO] [FIFO
Controller gﬁirnal
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Figure 1-3. Integrated Security Engine Functional Blocks

1.3.3 Dual DDR Memory Controllers

Thesefully programmable dual DDR SDRAM controllers support most JEDEC standard x8 or x16 DDR1
or DDR2 memories available today, including buffered and unbuffered DIMMs. However, mixing
nonregistered and registered DIMMSsin the same system is not supported. The built-in error checking and
correction (ECC) ensures very low bit-error rates for reliable high-frequency operation. Dynamic power
management and auto-precharge modes ssimplify memory system design.
The DDR memory controllersinclude the following features:

» Support for DDR1 and DDR2 SDRAM

e 32-/40-bit and 64-/72-bit SDRAM data bus

* Programmable settings for meeting all SDRAM timing parameters

* Many different SDRAM configurations supported
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— Support for asmany asfour physical banks (chip selects), each bank independently addressable
— Support for 64-Mbit to 4-Ghit devices with x8 or x16 data ports.
— Support for unbuffered and registered DIMMs

» Support for data mask signals and read-modify-write operations for sub-double word writes

» Support for double-bit error detection and single-bit error correction ECC (8-bit check word across
64- or 32-bit data when in 32-bit mode)

» 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

» Support for error injection on ECC

1.3.4 Dual Enhanced Three-Speed Ethernet Controllers

The MPC8379E has two on-chip enhanced three-speed Ethernet controllers. The eT SECs incorporate a
media access control (MAC) sublayer that supports 10- and 100-Mbps and 1-Gbps Ethernet/|EEE Std.
802.3 networks with MII, RMII, RGMII, RTBI, and SGMII physical interfaces. The eTSECs include
2-Kbyte receive and 10-Kbyte transmit FIFOs and DMA functions. They also support IEEE Std. 1588
standard.

The buffer descriptors are based on the MPC8260 and MPC860T 10/100 Ethernet programming models.
Each eTSEC can emulate a PowerQUICC 111 TSEC, alowing existing driver software to be re-used with
minimal change.

The MPC8379E eT SECs support programmable CRC generation and checking, RMON statistics, and
jumbo frames of up to 9.6 Kbytes. Frame headers and buffer descriptors can be forced into the L2 cache
to speed classification or other frame processing.

Each eTSEC provides hardware support for accelerating TCP/IP packet transmission and reception. By
default, TCP/IP acceleration is not enabled, and the eT SEC processes frames as pure Ethernet frames.

TCP/IP acceleration can be performed at anumber of levels. The eTSEC can parseframes at layer 2 of the
stack only (Ethernet headers and switching headers), layers 2 to 3 (including IP v4 or IP v6), or layers 2
to 4 (including TCP and UDP).

Onreceive, the eTSEC provides protocol header recognition, header verification (1P v4 header checksum
verification), and TCP/UDP payload checksum verification including verification of associated
pseudo-header checksums. On transmit, the eT SEC provides |P v4 and TCP/UDP header checksum
generation. The eT SEC does not checksum transmitted packets with |P header options or | P fragments.

To provide for quality of service, transmission from up to eight queues is supported with priority-based
gueue selection. Arbitration is a modified weighted round-robin queue selection with fair bandwidth
allocation.

On receive, packets may be distributed to any of the 64 virtual receive queues overlaid onto the 8 physical
receive queues. A table-oriented queuefiling strategy is provided based on 16 header fields or flags. Frame
rejection is supported for filtering applications.
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Filing can be based on Ethernet, IP, and TCP/UDP properties, including VLAN fields, Ether-type, IP
protocol type, IPTOS or differentiated services, |P source and destination addresses, TCP/UDP port
numbers, or user-defined bit fields.

1.3.5 Enhanced Secure Digital Host Controller (eSDHC)

The enhanced SD Host Controller (eSDHC) provides an interface between the host system and
SD/SDIO/MMC cards. The eSDHC acts as a bridge, passing host bus transactions to SD/SDIO/MMC
cards by sending commands and performing dataaccessesto or fromthe cards. It handles SD/SDIO/MMC
protocol at the transmission level.
The eSDHC includes the following features:

» Supports single- and multi-block read and write

»  Supports write protection switch for write operations

»  Supports synchronous and asynchronous abort

»  Supports pause during the data transfer at a block gap

» Supports SDIO read wait and suspend/resume operations

» Supports Auto CMD12 for multi-block transfer

* Host can initiate non-data transfer commands while the data transfer isin progress

* Allows cardsto interrupt the host in 1- and 4-bit SDIO modes

» Supportsinterrupt period, defined in the SDIO standard

» Embodies afully configurable 128 x 32-bit FIFO for read/write data

» Supportsinternal DMA capabilities

* Full-speed mode (up to 25 MHz) or high-speed mode (up to 50 MHz)

1.3.6 SerDes PHY

The SerDes PHY block includes the SerDes PHY, the protocol converter per protocol, the protocol mux,
and the control registers and control logic.
The SerDes PHY block has the following features:

» Support for one x2 PCI Express. two x1 PCI Express, two x1 SGMII, and two x1 SATA

— Genli, Genlm, Gen2i, and Gen2m electrical specifications are supported in SATA mode,
compliant to Serial ATA 2.5 Specification

» Link-layer interfaces to | P controller
* Memory-mapped registers with 256-byte address region

» SerDes power-down/reset state machinefor cold (power-on) or warm (software-initiated) reset of
SerDes, PHY, and controllers

* Providesreset_done indication
* Interfaceto clock controls
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The SerDes PHY block supports the following modes of operation:

1.3.7

SerDesl

— Two lanes running x1 SGMI1 at 1.25 Gbps

— Two lanes running x1 SATA at 1.5 or 3.0 Gbps
SerDes2

— Two lanes running x1 PCl Express at 2.5 Gbps
— One lanerunning x2 PCl Express at 2.5 Gbps

PCI Controller

The 32-bit PCI controller is compatible with the PCI Local Bus Specification, Rev. 2.3. The PCI 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

Data streaming

Supports mapping from an external 32- or 64-bit address space to the internal 32-bit local space
Supports dual address cycle (DAC) 64-bit addressing mode as target only

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

1.3.7.1 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:

Supports five REQ/GNT signal pairs, thus supporting five external masters. The device PCI
controller is the sixth member of the arbitration pool.

The bus arbitration unit alows fairness as well as a priority mechanism.

A two-level round-robin scheme isused in which each device can be programmed within apool 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.

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

The Serial ATA controller isahigh-performance SATA solution incorporating some of thelatest SATA-1O
extensions. The SATA may aso be referred to as a host bus adapter (HBA). The SATA controller is
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designed to operate in a system that supports command queuing and, in particular, a switching scheme
based on aframe information structure (FI'S) using port multipliers.
The SATA controller has the following features:

» Designed to be compliant to the Serial ATA 2.5 Specification

» Supports speeds: 1.5 Gbps (first-generation SATA), 3 Gbps (second-generation SATA and eSATA)

»  Supports advanced technology attachment packet interface (ATAPI) devices

» Contains high-speed descriptor-based DMA controller

»  Supports native command queuing (NCQ) commands

»  Supports port multiplier operation

»  Supports hot plug including asynchronous signal recovery
Therearefour layersin the SATA architecture: application, transport, link, and PHY. The application layer
isresponsible for overall ATA command execution, including controlling command block register
accesses. The transport layer is responsible for placing control information and data to be transferred
between the host and device in a packet/frame, known as a frame information structure (FI1S). The link
layer isresponsible for taking data from the constructed frames, inserting control characters, and moving

datatothe PHY layer. The PHY layer isresponsible for 8B/10B encoding/decoding, then transmitting and
receiving the encoded information as a serial data stream on the wire.

1.3.8 Universal Serial Bus (USB) 2.0

The USB 2.0 controller offers operation asa host or device. The USB controller provides point-to-point
connectivity, which complieswith the Universal Serial BusRevision 2.0 Specification. The USB controller
can be configured to operate as a stand-alone hostor stand-alone device. See Figure 1-4 for more
information.
The host and device functions are both configured to support the following four types of USB transfers:

* Bulk

» Control

* Interrupt

* Isochronous
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Figure 1-4. USB Controllers Port Configuration

1.3.8.1 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 USB root hub with one downstream-facing port
— Enhanced host controller interface (EHCI) compatible
* Supports operation as a stand-alone USB device
— Supports one upstream-facing port
— Supports six programmable bidirectional USB endpoints
»  Supports high-speed (480-Mbps), full-speed (12-Mbps), and low-speed (1.5-Mbps) operations.
Low speed is only supported in host mode.
* Host mode direct connect of full-speed and low-speed devices
» Supports USB on-the-go mode, which includes both device and host functionality
» Supports external PHY with serial and ULPI (UTMI+ low-pin interface)

1.3.9 Enhanced Local Bus Controller (eLBC)

The main component of the enhanced local bus controller (eLBC) isitsmemory controller, which provides
a seamless interface to many types of memory devices and peripherals. The memory controller is
responsible for controlling eight memory banks shared by a NAND Flash control machine (FCM), a
genera -purpose chip-select machine (GPCM),, and up to three user-programmabl e machines (UPMs). As
such, it supportsaminimal glue logic interface to SRAM, EPROM, NOR FHash EPROM, NAND Flash
EPROM, burstable RAM, regular DRAM devices, extended data output DRAM devices, and other
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peripherals. TheeL BC external addresslatch enable (LALE) sign