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About This Book

Thisreference manual definesthe functionality of the MPC8315E. It iswritten from the perspective of the
MPCB8315E, which isthe superset device, and unless otherwise noted, the information applies also to the
MPC8315, MPC8314E, and MPC8314. Note that the MPC8315 and MPC8314 do not support a security
engine. Also, the MPC8314E and MPC8314 do not support dual SATA controllers.

The MPCB8315E 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 MPC8315E 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 a summary 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
MPCB8315E integrated host processor. It describes the device, its interfaces, and the programming
model. The functional operation of the device, with emphasis on peripheral functions, is aso
described.

» Chapter 2, “Signal Descriptions,” providesalisting of al the external signals, cross-referencesfor
signalsthat serve multiplefunctions, their functional blocks, and 1/0 states. Also, these signalsare
listed by alphabetical order.

» Chapter 3, “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 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 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, varioustypes 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 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 10, “Enhanced Local Bus Controller,” describesthe 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 theeLBC. Also, it includes an initialization
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 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 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, “PCI Express Interface Controller,” describes the PCl Express interface controller,
which connectsthe CSB to the PCI Expressbus, a2.5 GHz serial interface that supports up to ax2
lane. As both amaster (initiator) and atarget device, the PCl Express interface is capable of high
bandwidth data transfer and is designed to support the next generation /O devices.

Chapter 15, “ 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
structure (FIS) using port multipliers. Overviews on the command, transport, link, and PHY
control layers are provided.

Chapter 16, “ SerDesPHY ,” describesthe block whichincludesthe serializer/deserializer PHY, the
protocol converter per protocol, the protocol mux, and the control registers and control logic. It
supports two x1 PCl Express and two x1 SGMI|I.

Chapter 17, “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
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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 18, “ Security Engine (SEC) 3.3,” describes the SEC 3.3, 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 isoptimized to process al the algorithms
associated with 1PSec. The SEC 3.0 (implemented in the device) isderived fromintegrated security
cores found in other members of the PowerQUICC family, including SEC 1.0, the version
implemented in the MPC8272/M PC8248. Note that the MPC8315 and MPC8314 do not support a
security engine.

Chapter 19, “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 20, “12C Interface,” describestheinter-1C (11C or I2C) bus controllersof thedevice. 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 12C controllersto initialize
configuration registers.

Chapter 21, “DUART,” describesthe (dual) universal asynchronous receiver/transmitters
(UARTS) which feature a PC16552D-compatible programming model. These independent UARTS
are provided specifically to support system debugging.

Chapter 22, “ Seria Periphera Interface,” describes the MPC8315E serial peripheral 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 23, “JTAG/Testing Support,” describes thejoint test action group (JTAG) interface of the
MPCB8315E to facilitate boundary-scan testing. The JTAG interface complies to the IEEE 1149.1
boundary-scan specification.

Chapter 24, “ General Purpose I/0 (GPIO),” describes the general purpose 1/0 (GPIO) module in
the MPC8315E device, including adefinition of the external signals and functions they serve.
Additionally, interrupt capabilities, pin description, and register settings are described.

Chapter 25, “Time Division Multiplexing (TDM) Interface,” is afull-duplex, serial port typically
used to transfer samplesin a periodic manner. It consists of independent transmitter and receiver
sections with independent clock generation and frame synchronization, and is composed of three
identical and independent TDM modules. Thischapter discussesthe architecture, the programming
model, the operating modes, and the initialization of the TDM.

Suggested Reading

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

Book titlesin text are set in italics

Internal signals are set in lowercaseitalics, for example, core_int
0x0 Prefix to denote hexadecimal number
Ob0 Prefix to denote binary number
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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 a phanumeric variable

An italicized n indicates a numeric variable

NOT logical operator

AND logical operator

| OR logical operator

II 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.

l S5 X X

Ro

R| 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
can be written to as ones or zeros, they are always read as zeros.

W |FIELDNAME

Signal Conventions

OVERBAR An overbar indicates that a signal 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.

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
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
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 1/0
GPR General-purpose register
GT™M General purpose timers
IAD Internet access device
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
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
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
RMON Remote monitoring
RMW Read-modify-write
RNG Random number generator
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
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
uUsB 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 MPC8315 PowerQUICC |1 Pro processor features, including a
block diagram showing the major functional components. The MPC8315E is a cost-effective, low-power,
highly integrated host processor that addresses the requirements of several storage, consumer, and
industrial applications, including main CPUs and /O processors in network access storage (NAS), voice
over P (VolP) router/gateway, and intelligent wirelessLAN (WLAN), set top boxes, industrial controllers,
and wireless access points. The MPC8315E 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 MPC8315E, and unless otherwise noted, the information applies also to the MPC8315, MPC8314,
and MPC8314E. Note that the MPC8315 and MPC8314 do not support a security engine. In addition, the
MPC8314E and MPC8314 do not support dual SATA controllers.

1.1 MPC8315 PowerQUICC Il Pro Processor Overview

Figure 1-1 showsthe major functional unitswithin the M PC8315E. The €300 coreinthe MPC8315E, with
its 16 Kbytes of instruction and 16 Kbytes of data cache, implements the user instruction set architecture
and provides hardware and software debugging support. In addition, the MPC8315E offers dual

PCI Express controllers, dual three-speed 10, 100, 1000 Mbps Ethernet controllers (€T SECs), a
DDR1/DDR2 SDRAM memory controller, adedicated security engine, aTDM interface, a 32-bit PCI-2.3
controller with PME, aUSB 2.0 host and device controller with an on-chip high-speed PHY, dual serial
ATA (SATA) controllers, a SerDes block, an enhanced local bus controller (eLBC), an integrated
programmable interrupt controller (IPIC), a4-channel DMA controller, an 1°C controller, dual UART
(DUART), GPIOs, genera purpose timers, and an SPI controller. The high level of integration in the
MPCB8315E helps simplify board design and offers significant bandwidth and performance.
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€300c3 Core with
Power Management
DUART 16-KB 16-KB
12C I-Cache D-Cache
. Enhanced
Security Timers Interrupt FPU Local Bus, | | DPRU/DDR2
Engine 3.3 GPIO Controller TOM SPI Controller
A A i i A A )
Y Y Y
A A A
/0 \ Y TS \ Y \ Y
Sequencer PCI PCI :
(|oq5) Express| | Express| | Host/Device/OTG| | SATA | |SATA eTSEC eTSEC
x1 x1 uLp) | On-Chip || pyy || pHY | [RGMIL, (R)MILI [RGMII, (R)MII,
HS PHY RTBI, SGMII RTBI, SGMII
PCI DMA Note: The MPC8315 and MPC8314 do not include a security engine.
The MPC8314E and MPC8314 do not have SATA controllers.

Figure 1-1. MPC8315E Block Diagram

The major features of this device are asfollows:
» e300c3 Power Architecture® processor core

Enhanced version of the MPC603e 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
16-Kbyte instruction cache and 16-K byte data cache with lockable capabilities

Capable of completing two MACs every three cycles

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
Performance monitor

»  Security engine with the following features:

AESA—Advanced Encryption Standard Hardware Accelerator
— Implements the Rijndael symmetric key cipher
Modes providing data confidentiality

Modes providing dataauthentication: 128-, 192-, and 256-bit key lengths (only 128-bit keys
in XCBC-MAC)

ICV checkingin CCM, GCM, CMAC, and XCBC-MAC mode
XOR operations on 2—6 sources for RAID
CRCA—Cyclica Redundancy Check Hardware Accelerator
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— Implements CRC32C as required for iSCSI header and payload checksums, CRC32 as
required for IEEE Std 802™ packets, aswell asfor programmable 32-bit CRC polynomials

— ICV checking
— DESA—Data Encryption Standard Hardware Accelerator

— DES, 3DES

— Two key (K1, K2, K1) or three key (K1, K2, K3)

— ECB, CBC, CFB-64, and OFB-64 modes for both DES and 3DES
— MDHA—Message Digest Hardware Accelerator

— SHA with 160-, 224-, 256-, 384-, and 512-bit message digest

— MD5 with 128-bit message digest

— HMAC computation with either message digest algorithm

— SSL MAC computation
ICV checking
— PKHA—Public Key Hardware Accelerator that supports the following:

— RSA and Diffie-Hellman

— Programmable field size up to 4096 bits (increased from 2048)

— Elliptic curve cryptography

— F2m and Fp modes

— Programmable field size up to 1023 bits (increased from 511)

— Run time equalization to protect against timing and power attacks
— RNGB—Random Number Generator Hardware Accelerator

— Combines a True Random Number Generator (TRNG) and a NI ST-approved
Pseudo-Random Number Generator (PRNG) (as described in Annex C of FIPS140-2 and
ANSI X9.62)

— Four-channel operation, where each channel:
— Queue of commands (descriptor pointers) to be executed
— Dynamic arbitration for needed crypto-execution units

— Manages up to two execution units (one ciphering and one hashing), and configuresfor any
required data transfers from one to another

— Flow-control management of buffer FIFOs on the inputs and outputs of execution units

— Supports scatter/gather of input and output data, enabling concatenation of multiple
segments of memory when reading or writing data

— Masters data bursts on 32-byte boundaries to optimize throughput
— Master and dave interfaces, with DMA capability

— 32-bit address, 64-bit data

— Upto 133 MHz operation

— Master interface allows pipelined requests

— DMA data blocks can start and end on any byte boundary
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DDR SDRAM memory controller

Programmable timing supporting both DDR1 and DDR2 SDRAM
16-/32-bit data interface, up to 266-MHz data rate

The following SDRAM configurations are supported:

Up to two physical banks (chip selects), each bank up to 1 Gbyte independently addressable
64-Mbit to 2-Gbit (for DDR1) and to 4-Gbit (for DDR2) deviceswith x8/x16/x32 data ports
(no direct x4 support)

One 16-bit device or two 8-bit devices on a 16-bit bus, or one 32-bit device or two 16-bit
devices or four 8-bit devices on a 32-bit bus

Support for up to 8 ssmultaneous open pages for DDR1 (up to 16 pages for DDR2)
Dual chip selects

Sleep-mode support for SDRAM self refresh

Supports auto refresh

On-the-fly power management using CKE

Registered DIMM support

2.5V SSTL2 compatible I/O for DDR1, 1.8-V SSTL_18 compatible I/O for DDR2
Two enhanced three-speed Ethernet controllers (eT SECs)

Backward compatible with MPC8349E (PowerQUICC |1 Pro) TSEC

Three-speed support (10/100/1000 Mbps)

Two SGMII interfaces, two RGMII/RTBI/MIT/RMII interfaces

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

Support for IEEE Std 1588™

Support for Wake-on-Magic Packet™, a method to bring the device from standby to full
operating mode

TCP/IP acceleration and QoS features available

IP v4 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 VLAN, stacked (queue in queue) VLAN, 802.2, PPPOE session, MPLS
stacks, and ESP/AH | P-security headers

Transmission from up to eight physical queues
Reception to up to eight physical queues

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

|EEE Std. 802.3 full-duplex flow control (automatic PAUSE frame generation or
software-programmed PAUSE frame generation and recognition)
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Programmable maximum frame length supports jumbo frames (up to 9.6 Kbytes) and IEEE
Std 802.1® virtual local area network (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

— Upto 16 exact-match MAC addresses supported

— Broadcast address (accept/reject)

— Hash table match on up to 512 multicast addresses

— Promiscuous mode

— 10-K packet buffers to enable check-summing for jJumbo packets

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

RMON statistics support
MII management interface for control and status

e SerDes block with two lanes

Support for two x1 PCI Express and two x1 SGMI |
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

* PCl interface

Designed to comply with PCI Local Bus Specification, Revison 2.3
32-bit PCI interface operating at up to 66 MHz

PCI 3.3-V compatible

Not 5-V compatible

Support for host and agent modes

Support for PCI-to-memory and memory-to-PCI streaming
Memory prefetching of PCI read accesses and support for delayed read transactions
Support for posting of processor-to-PCl and PCI-to-memory writes
On-chip arbitration, supporting three masters on PCI

Arbiter support for two-level priority request/grant signal pairs
Support for accesses to all PCI address spaces

Support for parity

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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— Selectable hardware-enforced coherency

— Address trandation units for address mapping between host and peripheral

— Mapping from an externa 32-/64-bit address space to the internal 32-bit local space
— Support for dual address cycle (DAC) (as atarget only)

— Internal configuration registers accessible from PCI

— Support for PCI Power Management 1.2

— Selectable snooping for inbound transactions

— Four outbound Trandation Address Windows

— Support for mapping 32-bit internal local memory space to an external 32-bit PCI address
space and trandating that address within the PCI space

— Four inbound Trand ation Address Windows corresponding to defined PClI BARs
— Thefirst BAR is 32 bits and dedicated to on-chip register access
— The second BAR is 32 hitsfor general use
— Theremaining two BARs may be 32 or 64 bits and are also for general use
PCI Express
— Supports two interfaces supporting x1 width
— 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
— Traffic class 07
— Full 64-bit decode with 32-bit wide windows
— Four outbound Trandlation Address Windows

— Support for mapping 32-bit internal local memory space to an external 32- or 64-bit address
gpace and tranglating that address within the PCI Express space

— Four inbound Trand ation Address Windows corresponding to defined PCI Express BARs
— Thefirst BAR is 32-bits can be programmed to use on-chip register access
— The second BAR is 32-bits for general use
— The remaining two BARs may be 32- or 64-bits and are also for general use
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

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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Hot plug including asynchronous signal recovery
Support in each controller for 16-entry command queue
On-chip PHY

* 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

— Supports three programmabl e bidirectional USB endpoints

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

Host mode direct connect of full- and low-speed devices

Supports USB on-the-go mode when using an external ULPI (UTMI+ low-pininterface) PHY,
which includes both device and host functionality

On-chip USB-2.0 full-/high-speed PHY with ULPI (UTMI+ low-pin interface) and serial
interface

Host and device support

» Enhanced local bus controller (eLBC)

Multiplexed 26-bit address and 8-/16-bit data operating at up to 66 MHz
Four chip selects supporting four external slaves

Variable memory block sizes (32 Kbytes to 4 Gbytesin FCM mode, 32 Kbytes to 64 Mbytes
in UPM mode, and 32 Kbytesto 128 Mbytes in GPCM mode)

Supports boot from NOR Flash and NAND Flash

Supports programmable clock ratio dividers

Up to eight-beat burst transfers

16- and 8-bit ports

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)

Default boot ROM chip select with configurable bus width (8 or 16)

* Integrated programmable interrupt controller (IPIC)

Functional 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 programmeable priority

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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— External and internal interrupts directed to host processor
— Redirectsinterrupts to external PCI_INTA signal when in core disable mode
— Supports MSI functionality for PCI Express
— 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
— Systeminitialization datais optionally loaded from 12C EPROM by boot sequencer embedded
hardware
* Timedivison multiplexing (TDM) interface

— Asynchronous receive and transmit, each having one data line, one clock line, and one frame
sync line

— Frame sync line and/or clock line can be shared between receive transmit within asingle TDM

— Independent or shared transmit and receive sections with separate or shared clocks and frame
syncs

— Frame sync and data signal's can be programmed as active low or active high

— TDM (network) mode operation allowing multiple devicesto share the port up to 128 time slots
— Single channel mode operation using frame sync

— Each channel can be programmed to be active or inactive

— Program options for frame sync and clock generation

— Selectable delay (0-3 bits) between the frame sync signal and the beginning of the frame

— TDM transmitter sync signa (TxTFS) and TDM transmitter clock signal (TXTCK) can be
configured as either input or output

— End of frame interrupt

— Programmable internal clock divider

— Programmable word length (8 or 16 bits)

— Programmable to MSB or L SB first

— A-law/u-law hardware conversion is supported for 8-bit channels

— Gludessinterface to EL/T1 frames and MVIP, SCAS, and H.110 buses

— Loopback mode

— Support for the DMA engine with the following features:

Two 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

Channel activation via one of three methods (for all three methods, one activation per
execution of the minor loop is required):

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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— 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)
— Peripheral initiated hardware requests (one per channel)
— Support for fixed-priority and round-robin channel arbitration
— Channel completion reported via optional interrupt requests
— Support for scatter/gather DMA processing
* |/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 three channels: DMA_DREQJ0:1],
DMA_DACK][0:1], DMA_DDONEJ0:1]

— Misaligned transfer capability for source/destination address
— Data chaining and direct mode
— Interrupt on completed segment, error and chain
* DUART
— Two 4-wireinterfaces (RxD, TxD, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
» Serial peripheral interface (SPI)
— Master or slave support
* Power management controller (PMC)
— Provides power management when the device is used in both host and agent modes
— Low power standby mode
— Supports PCI Power Management 1.2 DO, D1, D2, D3hot, D3warm, and D3cold states

— On-chip split power supply controlled through external power switch for minimum standby
power

— Supports PME generation in PCI agent mode and PME detection in PCI host mode in D3hot
(not in D3warm)

— Supports wake-up from Ethernet Magic Packet (one eTSEC only), GPIO, general purpose
timer, and IRQ input assertion; aswell aswake-up from USB, both eTSECs, and PCI in D3 hot

— Supports MPC8349E backward-compatibility mode
e Pardlel I/O
— General-purpose 1/0 (GPIO)
— 32 paraléel 1/0 pins multiplexed on various chip interfaces
— Supports eight non-multiplexed 1/0 pins
— Supports 24 additional GPIO pins multiplexed with eTSEC, TDM, SPI, and DMA
— Open drain capability

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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— Interrupt capability
* Systemtimers

— Periodic interrupt timer

— Real-time clock

— Software watchdog timer

— Four general-purpose timers
* |EEE Sd. 1149.1™ compliant JTAG boundary scan
* Integrated PCl bus and SDRAM clock generation

1.2 MPCS8315E Architecture Overview

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

1.2.1 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 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, integer datatypes of 8, 16, and 32 bits, and floating-point datatypes of 32 and 64 hits.

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 €300c3 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 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 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 e300c3 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
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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
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 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 €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.

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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1.2.2 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 SEC 3.3 is designed to off-load computationally intensive security functions, such as key generation
and exchange, authentication, and bulk encryption from the processor core of the device. It is optimized
to process cryptographic algorithms associated with IPsec, IKE, SSL/TLS, iSCSI, SRTP, 802.11i, 802.16

(WiMAX), and 802.1ae (MACSec).

The security engine includes six different execution units (EUs). Where data flows in and out of an EU,
each has buffer FIFOs of at |east 256 bytes. A block diagram of the security engine’sinternal architecture
isshown in Figure 1-3.

System Bus

Slave Master
Interface Interface

—— Y v FIFO| [FIFO] [ FIFO]| [FIFO
Controller E?uima
< PKEU| |RNGU DEU AESU | [MDEU| |CRCU
A
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A

f f f Execution Units (EUS)

Figure 1-3. Integrated Security Engine Functional Blocks

1.2.3 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 DIMMs. However, mixing
nonregistered and registered DIMMSs 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

* 16- or 32-bit SDRAM data bus

* Programmable settings for meeting all SDRAM timing parameters

* Many different SDRAM configurations supported

— Support for as many as two physical banks (chip selects), each bank independently addressable

— 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 DIMMs

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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» 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

1.2.4 Dual Enhanced Three-Speed Ethernet Controllers

The MPCB8315E 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.

The buffer descriptors are based on the MPC8260 and MPC860T 10/100 Ethernet programming models.
Each eTSEC can emulate a PowerQUICC |11 TSEC, alowing existing driver software to be re-used with
minimal change.

The MPCB8315E eTSECs 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 eTSEC 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.

Filing can be based on Ethernet, IP, and TCP/UDP properties, including VLAN fields, Ether-type, |P
protocol type, IPTOS or differentiated services, |P source and destination addresses, TCP/UDP port
numbers, or user-defined bit fields.

1.2.5 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.

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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The SerDes PHY block has the following features:
» Support for two x1 PCI Express and two x1 SGMI|I
» 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
The SerDes PHY block supports the following modes of operation:
* Two lanesrunning x1 SGMII at 1.25 Gbps
» Two lanesrunning x1 PCI Express at 2.5 Gbps

1.2.6 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.

Asahost, 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

»  Supports mapping from an external 32- or 64-bit address space to the internal 32-bit local space

» Supports dua address cycle (DAC) 64-hit addressing mode as target only

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

»  Supports PCI Power Management 1.2
» Supports PME generation (agent) and Wake on PME in D3 hot mode

1.2.6.1 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.
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» Theunit can be disabled to allow aremote arbitration unit to be used.

* Theunit 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 also be referred to as a host bus adapter (HBA). The SATA controller is
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 layersinthe 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 (FIS). 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.

1.2.7 Universal Serial Bus (USB) 2.0

The USB 2.0 controller offers operation as a host or device. The USB controller provides point-to-point
connectivity, which complies with the Universal Serial Bus Revision 2.0 Specification. The USB
controllers can be configured to operate as a stand-alone host or 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

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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Figure 1-4. USB Controllers Port Configuration

1.2.7.1 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 three programmabl e 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 when using an external ULPI (UTMI+ low-pin interface) PHY,
which includes both device and host functionality

*  On-chip USB-2.0 full-/high-speed PHY with ULPI (UTMI+ low-pininterface) and serial interface
* Host and device support

1.2.8 Enhanced Local Bus Controller (eLBC)

The main component of the enhanced local bus controller (eLBC) 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 aNAND Flash control machine (FCM), a
genera -purpose chip-select machine (GPCM), and up to three user-programmable machines (UPMs). As
such, it supportsaminimal glue logic interface to SRAM, EPROM, NOR FHash EPROM, NAND Flash
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EPROM, Flash EPROM, burstable RAM, and other peripherals. The eL BC external address latch enable
(LALE) signal allows multiplexing of addresses with data signals to reduce the device pin count.

The enhanced local bus controller also includes anumber of data checking and protection features such as
data parity generation and checking, write protection, and a bus monitor to ensure that each bus cycleis
terminated within a user-specified period.
The main features of the enhanced local bus controller (eLBC) are asfollows:
* Memory controller with four memory banks (chip selects)
— 32-bit address decoding with mask

— Variable memory block sizes (32 Kbytes to 2 Gbytesin FCM mode, 32 Kbytes to 64 Mbytes
in UPM mode, and 32 Kbytes to 128 Mbytes in GPCM mode)

— Selection of control signal generation on a per-bank basis
— Data buffer controls activated on a per-bank basis
— Up to 256-byte bursts, arbitrarily aligned
— Automatic segmentation of large transactions into memory accesses optimized for bus width
and addressing capability
— Odd/even parity checking including read-modify-write (RMW) parity for single accesses
— Wirite-protection capability
— Atomic operation
»  General-purpose chip-select machine (GPCM)
— Compatible with SRAM, EPROM, NOR Fash EEPROM, FEPROM, and peripheras
— 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])
— Output enable signal (LOE)
— External access termination signal (LGTA)
* NAND Hash control machine (FCM)

— Compatible with small (512 + 16 bytes) and large (2048 + 64 bytes) page parallel NAND
Flash EEPROM

— Global (boot) chip-select available at system reset, with 4-Kbyte boot block buffer for
execute-in-place boot loading

— Boot chip-select support for 8-bit devices

— Dual 2-Kbyte/eight 512-byte buffers alow simultaneous data transfer during Flash reads and
programming

— Interrupt-driven block transfer for reads and writes

— Programmable command and data transfer sequences of up to eight steps supported

— Generic command and address registers support proprietary Flash interfaces

— Block write locking to ensure system security and integrity
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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

— User-specified control-signal patterns run when an internal master requests a single-beat or
burst read or write access

— UPM refresh timer runs a user-specified control signal pattern to support refresh
— User-specified control-signal patterns can be initiated by software

— Each UPM can be defined to support DRAM devices with depths of 64, 128, 256, and
512 Kbytes, and 1, 2, 4, 8, 16, 32, 64, 128, and 256 Mbytes

— Support for 8- and 16-bit devices
— Page mode support for successive transfers within a burst

— Internal address multiplexing supporting 64-, 128-, 256-, and 512-Kbyte, and 1-, 2-, 4-, 8-, 16-,
32-, 64-, 128-, and 256-Mbyte page banks

Optional monitoring of transfers between local businternal masters and local bus slaves (local bus
error reporting)

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

Four 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

External and internal interrupts directed to a host processor
Unique vector number for each interrupt source
Ability to redirect interrupts to external PCI_INTA pin when in core disable mode

1.2.10 Time Division Multiplexing (TDM) Interface

The TDM isafull-duplex, serial port designed to allow digital signal processors (DSPs) to communicate
with avariety of serial devices, and typically transfers samplesin a periodic manner. The TDM consists
of independent transmitter and receiver sections with independent clock generation and frame
synchronization.
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The TDM interface supports 128 channels running at up to 50 Mbps with 8- and 16-bit word size. The
TDM bus connects gluelessly to most T/Elframes aswell asto common buses such asthe H.110, SCAS,
and MVIP. The TDM also supports an I2S mode and operates in independent or shared mode when
receiving or transmitting data.

TDM capabilitiesinclude:

* Independent (asynchronous) or shared (synchronous) transmit and receive sections with separate
or shared internal/external clocks and frame syncs

* TDM (network) mode operation allowing multiple devices to share the port with as many as
128 time dots

» Single-channel mode operation using frame sync

* Timedot enable registers (receive and transmit)

* End-of-frame interrupt

* Programmable internal clock divider

» Programmable word length (8 or 16 hits)

* Program options for frame sync and clock generation

* Programmable to MSB or LSB first

» TDM power-down feature

* A-law/p-law hardware conversion is supported for 8-bit channels
» Loopback mode

1.2.11 I%C Interface

Theinter-IC (IIC 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 simultaneously. 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

» Cadling address identification interrupt

* Busbusy detection

» Software-programmable clock frequency
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» 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

1.2.12 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

» Handshaking (external control) signals supported for three channels: DREQ[0:1], DACK]0:1],

DDONEJ0:1]

» Basic DMA operation modes (direct and extended chaining)

» Datatransfer between LBC, PCI Express, DDR, and PCI

» Support for misaligned transfers

» Programmable bandwidth control between channels

* Interrupt on error and completed segment or chain

* Usesround-robin algorithm for channel arbitration

1.2.13 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)

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2

Freescale Semiconductor 1-21



Overview

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-sel ectabl e seria-interface data format (datalength, parity, 1/1.5/2 STOP bit, baud rate)
Line status registers

Line-break detection and generation

Internal diagnostic support, local loopback, and break functions

Prioritized interrupt reporting

Overrun, parity, and framing error detection

1.2.14 System Timers

The system includes the following timers:

1.3

Periodic interrupt timer
Real time clock
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

Applications

The internal features of the MPC8315E make it suitable for awide variety of network communication
applications. It addresses the requirements of severa storage, consumer, and industrial applications,
including main CPUs and I/O processors in network attached storage (NAS), voice over IP (VolP)
router/gateway, intelligent wireless LAN (WLAN), set top boxes, industrial controllers, and wireless
access points.
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1.3.1 Media Server/NAS
Figure 1-5 shows how the MPC8315E can be configured as a media server.
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Figure 1-5. MPC8315E as a Media Server

Multimedia home networking emphasi zes both audio and video streaming around the house. Since digital
audio takes up relatively little bandwidth, almost any current home network can stream digital audio.
Ultimately, it is video that is the test of a multimedia home network. As consumers begin to demand
standard and high definition video streams and content providers require Digital Rights Management of
encrypted streams, multimedia system and network demands grow significantly.

The MPCB8315E offers significant processor and memory performance coupled with high levels of SoC
integration. The dual integrated SATA 3 Gb/s controllers offer connectivity to the amount of storage
necessary in a NAS application while dual Ethernet controllers offer connectivity to both aLAN and a
storage areanetwork (SAN). Wireless LAN is provided via either PCI Express for next generation |EEE
Std. 802.11n chipsets and PCI for legacy |EEE standards 802.11a, 802.11b, 802.11g. The security engine
provides acceleration for |PSec as well as DTCP-IP applications.
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1.3.2 Low-End Voice Gateway

Figure 1-6 illustrates how the MPC8314E can perform the function of a complete low-end voice gateway
system.
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Figure 1-6. MPC8314E Serving as a Low-End Voice Gateway Application

In this application, the TDM interface provides connectivity to the codec and SLIC for easy integration of
voice capabilities. The Ethernet interfaces provide wired access to the home router/LAN and Ethernet
switch while wireless connectivity can be provided using PCI or PCI Express. The USB 2.0 interface with
integrated PHY provides connectivity to either ahard drive or external CE device. The security coreis
available to accelerate protocols such as |PSec or |IEEE Std. 802.11i for wireless LAN.
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1.3.3 802.11n WLAN Access Point
Figure 1-7 illustrates the MPC8315E acting as an |EEE Std. 802.11n WLAN access point.
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Figure 1-7. MPC8315E as a WLAN Access Point
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Current systems are being designed for IEEE Std. 802.11b and 802.11a/g as well as combination radios.
The WiFi chipsets use PCI in current systems. The demand on system performance continues to grow as
the industry migrates to |IEEE Std. 802.11n chipsets using PCI Express and the IT community requires
additional management features.

WLAN access points (WAPs) require low power and are often powered exclusively by Power over
Ethernet (POE). Each Ethernet line can supply about 12 W. After accounting for radio and other board
power needs, this often leaves < 2.5 W for the embedded processor.

When not using PCI Express, available SGMI 1 interfacesmakeit possibleto connect to low-power Gigabit
Ethernet PHY s. SGMII support on the Gigabit Ethernet PHY s lowers overall power consumption. The
MPCB8315E also has superior PCl to memory performance.
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Chapter 2
Signal Descriptions

This chapter describes the external signals of the device. 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 functional block and one alphabetical.
» Listof reset configuration signals
» Listof output signal states at reset

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.

2.1  Signals Overview

The signals are grouped as follows:

» DDR memory interface signas » Enhanced loca businterface signals

* PCl interface signals * USB PHY signals

» DUART interface signals * Global timers/USB interface signals
 |1°Cinterface signals * PICinterface signals

» Serial peripheral interface signals * DMA interface signals

» Ethernet management interface signals * SPI, JTAG, PMC, configuration, system
« €TSEC1and USB interface signals control signals

« €TSEC2interface signals * SGMII PHY interface signals

» SerDesinterfacesignals » SATA PHY signals (MPC8315/E only)
« TDM signas * Clock signals

Figure 2-1 and Figure 2-2 show the external signals of the device and how the signals are grouped. Refer
to the MPC8315E I ntegrated Processor Hardware Specifications for a pinout diagram showing pin
numbers and alisting of all the electrical and mechanical specifications.

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2

Freescale Semiconductor 2-1



Signal Descriptions
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 output.

NOTE

The MPC8314E and MPC8314 do not support dual SATA controllers and
any relevant signals do not apply.
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Figure 2-1. MPC8315E Signal Groupings (1 of 2)
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Figure 2-2. MPC8315E Signal Groupings (2 of 2)
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The following tables provide summaries of signal functions. Table 2-1 provides a summary of the signals
grouped by function, and Table 2-2 providesasummary of the signals grouped al phabetically. Thesetables
detail the signal name, interface, alternate functions, number of signals, and whether the signal isan input,
output, or bidirectional. Finally, the table provides a pointer to the table where the signal function is

described.
Table 2-1. MPC8315E Signal Reference by Functional Block
Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
MA[14:0] DDR address DDR 15 o 9-1/9-3 — —
MBA[0:2] DDR bank select DDR 3 9-1/9-3 — —
MCAS DDR column DDR 1 9-1/9-3 — —
address strobe
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Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page

MCK[0:1], MCK[0:1] DDR differential DDR 4 o} 9-1/9-3 — —
clocks

MCKE DDR clock DDR 1 (6] 9-1/9-3 — —
enable

MCS[0:1] DDR chip select DDR 2 o 9-1/9-3 — —
(2/DIMM)

MDMJ[0:3] DDR data mask DDR 4 0] 9-1/9-3 — —

MDQ[0:31] DDR data DDR 32 110 9-1/9-3 — —

MDQS[0:3] DDR data strobe DDR 4 I/0 9-1/9-3 — —

MODTI[0:1] DRAM on-die DDR 2 o 9-1/9-3 — —
termination

MRAS DDR row DDR 1 (6] 9-1/9-3 — —
address strobe

MWE DDR write DDR 1 (6] 9-1/9-3 — —
enable

PCI_AD[31:0] PCI PCI 14 /O | 13-2/13-4 — —
address/data

PCI_AD[14] PCI PCI 1 /O | 13-2/13-4 — —
address/data

PCI_AD[31:15] PCI PCI 17 /O | 13-2/13-4 — —
address/data

PCI_C/BE[3:0] PCI PCI 4 /O | 13-2/13-4 — —
command/byte
enable

PCI_FRAME PCI frame PCI 1 110 13-2/13-4 — —

PCI_INTA PCI interrupt PCI 1 (@] 13-2/13-4 — —
output

PCI_IRDY PCI initiator PCI 1 110 13-2/13-4 — —
ready

PCI_PAR PCI parity PCI 1 /O | 13-2/13-4 — —

PCI_RESET_OUT PCl reset PCI 1 (6] 13-2/13-4 — —

PCI_STOP PClI stop PCI 1 /O | 13-2/13-4 — —

PCI_TRDY PCI target ready PCI 1 1/0 13-2/13-4 — —

PCI_DEVSEL PCI device select PCI 1 I/0 13-2/13-4 — —

PCI_IDSEL PCl initial device PCI 1 | 13-2/13-4 — —
select

PCI_SERR PCI system error PCI 1 1/0 13-2/13-4 — —

PCI_PERR PCI parity error PCI 1 1/0 13-2/13-4 — —
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Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
PCI_REQO PCl request 0 PCI 1 1/0 13-2/13-4 — —
PCI_REQ1 PCl request 1 PCI 1 | 13-2/13-4 CPCI_HS_ES 13-2/13-4
PCI_REQ2 PClI request 2 PCI 1 | 13-2/13-4 — —
PCI_GNTO PCl grant O PCI 1 110 13-2/13-4 — —
PCI_GNT1 PCl grant 1 PCI 1 0] 13-2/13-4 CPCI_HS_LED 13-2/13-4
PCI_GNT2 PCI grant 2 PCI 1 0] 13-2/13-4 CPCI_HS_ENUM 13-2/13-4
PCI_CLKO PCI clock 0 PCI 1 ] 4-2/4-3 — —
PCI_CLK1 PCl clock 1 PCI 1 0] 4-2/4-3 — —
PCI_CLK2 PCI clock 2 PCI 1 0] 4-2/4-3 — —
PCI_PME PCI PME PCI 1 110 13-2/13-4 — —
assertion request
M66EN 66-MHz system PCI 1 | 13-2/13-4 — —
configuration
CPCI_HS_ES CompactPCl hot PCI 1 I 13-2/13-4 PCI_REQ1 13-2/13-4
swap ejector
switch
CPCI_HS_LED CompactPCI hot PCI 1 o 13-2/13-4 PCI_GNT1 13-2/13-4
swap LED
CPCI_HS_ENUM CompactPCI hot PCI 1 o 13-2/13-4 PCI_GNT2 13-2/13-4
swap
enumerator
TSEC_1588_CLK_IN 1588 clock-in eTSEC 1 110 19-2/19-8 USBDR_TXDRXD 17-1/17-3,
[7)/TSEC1_RXD[1] | 19-2/19-8
TSEC_1588_CLK_ 1588 clock-out eTSEC 1 1/0 19-2/19-8 TSEC1_TXDI[3)/ 19-2/19-8,
ouT GPI0I[28] 24-1/24-2
TSEC_1588 TRIG_ 1588 trigger-in 1 eTSEC 1 I 19-2/19-8 USBDR_NXT/ 17-1/17-3,
IN1 TSEC1_RXDI[0] 19-2/19-8
TSEC_1588 _TRIG_ 1588 trigger-in 2 eTSEC 1 /1O | 19-2/19-8 USBDR_DIR/ 17-1/17-3,
IN2 TSEC1_RX_ER 19-2/19-8
TSEC_1588 ALARM_ |1588 timer eTSEC 1 110 19-2/19-8 TSEC1_TX_EN/ 19-2/19-8,
OouT1 alarm-out 1 GPIO[31] 17-1/17-3
TSEC_1588 ALARM_ |1588 timer eTSEC 1 (@] 19-2/19-8 TSEC1_TX_ER 19-2/19-8
ouT2 alarm-out 2
TSEC_1588_PULSE_ |1588 timer eTSEC 1 1/0 19-2/19-8 TSEC1_TXDI[2)/ 19-2/19-8,
OuT1 pulse-out 1 GPI0O[29] 24-1/24-2
TSEC_1588_PULSE_ |1588 timer eTSEC 1 1/0 19-2/19-8 TSEC1_TXDI[1)/ 19-2/19-8,
ouT2 pulse-out 2 GPIO[30] 24-1/24-2
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Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page

TSEC_1588 PULSE_ |1588 timer eTSEC 1 0] 19-2/19-8 TSEC1_TXD[0)/ 19-2/19-8,

OuUT3 pulse-out 3 USBDR_STP 17-1/17-3

TSEC1_COL eTSEC1collision eTSEC1 1 1/10 19-2/19-8 | USBDR_TXDRXDI[O}/ | 17-1/17-3,
detect GPI0[24] 24-1/24-2

TSEC1_CRS eTSEC11 carrier eTSEC1 1 110 19-2/19-8 | USBDR_TXDRXDI[1})/| 17-1/17-3,
sense GPIO[25] 24-1/24-2

TSEC1_GTX_CLK eTSECL1transmit eTSEC1 1 /10 19-2/19-8 | USBDR_TXDRXDI[2] 17-1/17-3
clock out

TSEC1_RX_CLK eTSECL1 receive eTSEC1 1 /10 19-2/19-8 | USBDR_TXDRXDI[3] 17-1/17-3
clock

TSEC1_RX_DV eTSECL1 receive eTSEC1 1 /0 19-2/19-8 | USBDR_TXDRXDI[4] 17-1/17-3
data valid

TSEC1_RXDI[3:2] eTSECL1 receive eTSEC1 2 110 19-2/19-8 USBDR_TXDRXD 17-1/17-3
data 3-2 [5:6]

TSEC1_RXDI[1] eTSEC1 receive eTSEC1 1 /O | 19-2/19-8 | TSEC_1588_CLK_IN/| 19-2/19-8,
data 1 USBDR_TXDRXDI[7] | 17-1/17-3

TSEC1_RXDI0] eTSECL1 receive eTSEC1 1 | 19-2/19-8 TSEC_1588 TRIG_ | 19-2/19-8,
data O IN1/USBDR_NXT 17-1/17-3

TSEC1_RX_ER eTSECL1receiver eTSEC1 1 110 19-2/19-8 TSEC_1588 TRIG_ | 19-2/19-8,
error IN2/USBDR_DIR 17-1/17-3

TSEC1_TX_ER eTSEC1transmit eTSEC1 1 (0] 19-2/19-8 | TSEC_1588 ALARM | 19-2/19-8
error _OuT1

TSEC1_TX_CLK eTSEC1transmit eTSEC1 1 | 19-2/19-8 USBDR_CLK 17-1/17-3
clock in

TSEC1_TXD[3] eTSEC1transmit eTSEC1 1 110 19-2/19-8 TSEC_1588_CLK_ 19-2/19-8,
data 3 OUT/GPIO[28] 24-1/24-2

TSEC1_TXD[2] eTSEC1transmit eTSEC1 1 1/10 19-2/19-8 | TSEC_1588 PULSE | 19-2/19-8,
data 2 _OUT1/GPIO[29] 24-1/24-2

TSEC1_TXD[1] eTSEC1transmit eTSEC1 1 1/10 19-2/19-8 | TSEC_1588 PULSE | 19-2/19-8,
data 1 _OUT2/GPIOI[30] 24-1/24-2

TSEC1_TXD[0] eTSEC1transmit eTSEC1 1 O 19-2/19-8 | TSEC_1588 PULSE | 19-2/19-8,
data O _OUT3/USBDR_STP | 17-1/17-3

TSEC1_TX_EN eTSEC1transmit eTSEC1 1 1/10 19-2/19-8 | TSEC_1588 ALARM | 19-2/19-8,
enable _OUT1/GPIO[31] 17-1/17-3

TSEC2_COL eTSEC2collision eTSEC2 1 110 19-2/19-8 GPIO[26] 24-1/24-2
detect

TSEC2_CRS eTSEC2 carrier eTSEC2 1 110 19-2/19-8 GPIO[27] 24-1/24-2
sense

TSEC2_GTX_CLK eTSEC2transmit eTSEC2 1 (0] 19-2/19-8 — —
clock out
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Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
TSEC2_RX_CLK eTSEC2 receive eTSEC2 1 | 19-2/19-8 — —
clock
TSEC2_RX_DV eTSEC2 receive eTSEC2 1 | 19-2/19-8 — —
data valid
TSEC2_RXDI[3:0] eTSEC2 receive eTSEC2 4 | 19-2/19-8 — —
data 3-0
TSEC2_RX_ER eTSEC2receiver eTSEC2 1 | 19-2/19-8 — —
error
TSEC2_TXD[3:0] eTSEC2 transmit eTSEC2 4 1/10 19-2/19-8 CFG_RESET_ 4-1/4-1
data 3-0 SOURCE[0:3]
TSEC2_TX_ER eTSEC2transmit eTSEC2 1 o 19-2/19-8 — —
error
TSEC2_TX_EN eTSEC2transmit eTSEC2 1 o 19-2/19-8 — —
enable
TSEC2_TX_CLK eTSEC2transmit eTSEC2 1 | 19-2/19-8 — —
clock in
TSEC_GTX_CLK125 Gigabitreference eTSEC1/ 1 | 19-2/19-8 — —
clock eTSEC2
TSEC_MDC Ethernet Ethernet 1 (0] 19-2/19-8 LB_POR_CFG_ —
management management BOOT_ECC1
data clock
TSEC_MDIO Ethernet Ethernet 1 110 19-2/19-8 — —
management management
data in/out
RXA Serial receiver, SGMII PHY 1 | 16-1/16-3 — —
lane A, positive
data
RXA Serial receiver, SGMII PHY 1 | 16-1/16-3 — —
lane A, negative
data
(complement)
RXB Serial receiver, SGMII PHY 1 | 16-1/16-3 — —
lane B, positive
data
RXB Serial receiver, SGMII PHY 1 | 16-1/16-3 — —
lane B, negative
data
(complement)
SDAVDD Analog supplyfor | SGMII PHY? 1 | 16-1/16-3 — —
SerDes PLL
SDAVSS Analog ground SGMII PHY 1 | 16-1/16-3 — —

for SerDes PLL
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Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Signal Descriptions

Name

Description

Functional
Block

No. of
Signals

I/0

Table/
Page

Alternate
Function(s)

Table/
Page

SD_IMP_CAL_RX

Receiver
impedance
control signal

SGMII PHY3

1

16-1/16-3

SD_IMP_CAL_TX

Transmitter
impedance
control signal

SGMII PHY3

16-1/16-3

SD_PLL_TPA_ANA

Analog test point
for SerDes PLL
testing

SGMII PHY

16-1/16-3

SD_PLL_TPD

Digital test point
for SerDes PLL
testing

SGMII PHY

16-1/16-3

SD_REF_CLK

SerDes PLL
reference clock

SGMII PHY

16-1/16-3

SD_REF_CLK

SerDes PLL
reference clock
(complement)

SGMII PHY

16-1/16-3

TXA

Serial
transmitter,
lane A, positive
data

SGMII PHY

16-1/16-3

TXA

Serial
transmitter,

lane A, negative
data
(complement)

SGMII PHY

16-1/16-3

TXB

Serial
transmitter,
lane B, positive
data

SGMII PHY

16-1/16-3

TXB

Serial
transmitter,

lane B, negative
data
(complement)

SGMII PHY

16-1/16-3

XCOREVDDI[0:3]

SerDes
transceiver core

supply

SGMII PHY?

PWR

16-1/16-3

XCOREVSSI[0:3]

SerDes
transceiver core
ground

SGMII PHY

GND

16-1/16-3

XPADVDDI0:2]

SerDes
transceiver pad

supply

SGMII PHY?

PWR

16-1/16-3
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Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
XPADVSSJ[0:2] SerDes SGMII PHY 3 GND | 16-1/16-3 — —
transceiver pad
ground
LADJ[0:15] LBC elLBC 16 1/10 10-1/10-4 — —
address/data
LA[16:25] LBC port eLBC 10 o 10-1/10-4 — —
address
LCS[0:3] LBC chip select eLBC 4 o 10-1/10-4 — —
0-3
LWE[0:1] LBC write enable eLBC 2 10-1/10-4 — —
LBCTL LBC data buffer eLBC 1 0] 10-1/10-4 — —
control
LALE LBC address eLBC 1 0] 10-1/10-4
latch enable
LGPLO LBC UPM elLBC 1 O 10-1/10-4 — —
general
purpose line 0/
LGPL1/LFALE LBC GP line elLBC 1 (0] 10-1/10-4 — —
1/Flash address
latch enable
LGPL2 LBC output eLBC 1 0] 10-1/10-4 — —
enable
LGPL3 LBC GP line 3 elLBC 1 0] 10-1/10-4 — —
LGPL4 LBC GP line 4 elLBC 1 110 10-1/10-4 — —
LGPL5 LBC GP line 5 elLBC 1 10-1/10-4 — —
LCLKJO0:1] LBC clocks 0-1 eLBC 2 (0] 10-1/10-4 — —
USBDR_CLK Clocking signal USsSB 1 | 17-1/17-3 TSEC1 TX _CLK 19-2/19-8
for ULPI PHY
interface
USBDR_DIR Direction of data USsSB 1 110 17-1/17-3 TSEC_1588 TRIG 19-2/19-8
bus IN2/TSEC1_RX_ER
USBDR_STP End of a transfer USB 1 0] 17-1/17-3 TSEC1_TXD[0}/ 19-2/19-8
on the bus TSEC_1588 PULSE
_0ouT3
USBDR_NXT Next data USB 1 | 17-1/17-3 | TSEC_1588 TRIG_ | 19-2/19-8
IN1/TSEC1_RXD[0]
USBDR_TXDRXDI0] Data bit 0 USB 1 1/0 17-1/17-3 TSEC1_COL/ 19-2/19-8,
GPIO[24] 24-1/24-2
USBDR_TXDRXDI1] Data bit 1 uUsSB 1 1/0 17-1/17-3 TSEC1_CRS/ 19-2/19-8,
GPIO[25] 24-1/24-2
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Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
USBDR_TXDRXDI[2] Data bit 2 usSB 1 110 17-1/17-3 TSEC1_GTX_CLK 19-2/19-8
USBDR_TXDRXDI3] Data bit 3 usB 1 110 17-1/17-3 TSEC1_RX_CLK 19-2/19-8
USBDR_TXDRXDI[4] Data bit 4 usB 1 110 17-1/17-3 TSEC1_RX_DV 19-2/19-8
USBDR_TXDRXDI[5:6] | Data bit 5-6 usSB 2 1/0 17-1/17-3 TSEC1_RXD[3:2] 19-2/19-8
USBDR_TXDRXDI[7] Data bit 7 usB 1 110 17-1/17-3 TSEC1_RXDI[1)/ 19-2/19-8
TSEC_1588_CLK_IN
USBDR_PCTLO Port control 0 usB 1 110 17-1/17-3 GTM1 TOUT2/ 5-58/5-56,
GTM2_TOUT1/ 24-1/24-2
GPIO[10]
USBDR_PCTL1 Port control 1 usB 1 110 17-1/17-3 GTM1 TOUT4/ 5-58/5-56,
GTM2_TOUT3/ 24-1/24-2
GPIO[11]
USBDR_DRIVE_VBUS | USB VBus power usB 1 110 17-1/17-3 GTM1_TINL/ 5-58/5-56,
enable GTM2_TIN2/ 24-1/24-2
GPIO[8]/
USBDR_PWRFAULT USB VBus power usB 1 110 17-1/17-3 GTM1_TGATE1/ 5-58/5-56,
fault GTM2_TGATE2/ 24-1/24-2
GPIO[0]
USBDR_PCTLO USB status LED usB 1 110 17-1/17-3 GTM1 TOUT2/ 5-58/5-56,
0 control GTM2_TOUTL/ 24-1/24-2
GPIO[10]
USBDR_PCTL1 USB status LED usB 1 110 17-1/17-3 GTM1 TOUT4/ 5-58/5-56,
0 control GTM2_TOUT3/ 24-1/24-2
GPIO[11]
USB_DP USB 2.0 D+ line USB PHY 1 110 17-1/17-3 — —
USB_DM USB 2.0 D-line USB PHY 1 110 17-1/17-3 — —
USB_RBIAS USB bias input* | USB_PHY 1 I 17-1/17-3 — —
USB_VBUS USB 2.0 VBUS USB PHY 1 110 17-1/17-3 — —
line
USB_TPA Dedicated USB PHY 1 110 17-1/17-3 — —
analog test
signal
USB_PLL_PWR1 Dedicated 1.0 V USB PHY 1 | 17-1/17-3 — —
analog power for
USB PLL
SATA_ANAVIZ SATA PHY 1 o — — —
SATA_CLK_IN Clock in SATA PHY 1 | — — —
SATA_VDD Voltage supply SATA PHY 2 | — — —
SATA_VSS Ground SATA PHY 2 | — — —
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Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
PINRXPLUSA Receive plus A SATA PHY 1 | — — —
PINRXPLUSB Receive plus B SATA PHY 1 | — — —
PINTXPLUSA Transmit plus A SATA PHY 1 (6] — — —
PINTXPLUSB Transmit plus A SATA PHY 1 (6] — — —
PINRXMINUSA Receive minus A | SATA PHY 1 | — — —
PINRXMINUSB Receive minus B | SATA PHY 1 | — — —
PINTXMINUSA Transmit minus A| SATA PHY 1 (@] — — —
PINTXMINUSB Transmit minus B| SATA PHY 1 (@] — — —
VDD33ANA Analog 3.3V SATA PHY 1 | — — —
supply
VDD33PLL PLL 3.3 V supply | SATA PHY 1 | — — —
VSSRESREF Reset reference SATA PHY 1 | — — —
ground
RESREF Reset reference SATA PHY 1 | — — —
IIC_SDA 1°C serial data 1’c 1 110 — CKSTOP_OUT 4-3/4-5
lIC_SCL 1°C serial clock 1’c 1 110 — CKSTOP_IN 4-3/4-5
UART_SIN1 DUART serial DUART 1 110 21-1/21-3 MSRCID1/LSRCID1 9-1/9-3,
data in 10-1/10-4
UART_SIN2 DUART serial DUART 1 110 21-1/21-3 MDVAL/LDVAL 9-1/9-3,
data in 10-1/10-4
UART_SOUT1 DUART serial DUART 1 (6] 21-1/21-3 MSRCIDO/LSRCIDO 9-1/9-3,
data out 10-1/10-4
UART_SOUT2 DUART serial DUART 1 (@] 21-1/21-3 MSRCID4/LSRCID4 9-1/9-3,
data out 10-1/10-4
UART_CTS1 DUART clear to DUART 1 110 21-1/21-3 MSRCID2/ 9-1/9-3,
send LSRCID2 10-1/10-4
UART_CTS2 DUART clear to DUART 1 110 21-1/21-3 — —
send
UART_RTS1 DUART ready to DUART 1 110 21-1/21-3 MSRCID3/ 9-1/9-3,
send LSRCID3 10-1/10-4
UART_RTS2 DUART ready to DUART 1 110 21-1/21-3 — —
send
SPIMOSI SP| master-out SPI 1 110 22-1/22-7 GPIO[15] 24-1/24-2
slave-in
SPIMISO SPI master-in SPI 1 110 22-1/22-7 GPIO[16] 24-1/24-2
slave-out
SPICLK SPI clock SPI 1 110 22-1/22-7 — —
MPC8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
2-12 Freescale Semiconductor




Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page

SPISEL SPI slave select SPI 1 1/0 22-1/22-7 GPIO[17] 24-1/24-2

TDM_RCK TDM receive TDM 1 /0 | 25-1/25-2 GPIO[18] 24-1/24-2
clock

TDM_TCK TDM transmit TDM 1 110 25-1/25-2 GPI0O[21] 24-1/24-2
clock

TDM_RFS TDM receive TDM 1 110 25-1/25-2 GPIO[19] 24-1/24-2
frame sync

TDM_TFS TDM transmit TDM 1 /O | 25-1/25-2 GPIO[22] 24-1/24-2
frame sync

TDM_RD TDM receive TDM 1 110 25-1/25-2 GPIO[20] 24-1/24-2
data

TDM_TD TDM transmit TDM 1 110 25-1/25-2 GPIO[23] 24-1/24-2
data

GTM1_TIN1/ Timer in 1/2 Global Timers 1 I/0 5-58/5-56 GPIO[8]/USBDR_ 24-1/24-2,

GTM2_TIN2 DRIVE_VBUS 17-1/17-3

GTM1_TGATE1l/ Timer gate 1/2 Global Timers 1 1/0 5-58/5-56 GPIO[9)//USBDR_ 24-1/24-2,

GTM2_TGATE2 PWRFAULT 17-1/17-3

GTM1_TOUT1 Timer out 1 Global Timers 1 1/0 5-58/5-56 GPIO[0)/ 24-1/24-2,

DMA_DREQ1 12-1/12-2

GTM1_TIN2/ Timer in 2/1 Global Timers 1 1/0 5-58/5-56 GPIO[1)/ 24-1/24-2,

GTM2_TIN1 DMA_DACK1 12-1/12-2

GTM1_TGATE2/ Timer gate 2/1 Global Timers 1 1/0 5-58/5-56 GPIO[2)/ 24-1/24-2,

GTM2_TGATE1 DMA_DDONE1 12-1/12-2

GTM1 TOUT2/ Timer out 2/1 Global Timers 1 110 5-58/5-56 USBDR_PCTLO/ 17-1/17-3,

GTM2_TOUT1 GPIO[10] 24-1/24-2

GTM1_TIN3/ Timer in 3/4 Global Timers 1 1/0 5-58/5-56 GPIO[3] 24-1/24-2

GTM2_TIN4

GTM1_TGATE3/ Timer gate 3/4 Global Timers 1 1/0 5-58/5-56 GPIO[4] 24-1/24-2

GTM2_TGATE4

GTM1_TOUT3/ Timer out 3/1 Global Timers 1 1/0 5-58/5-56 GPIO[5] 24-1/24-2

GTM2_TOUT1

GTM1_TIN4/ Timer in 4/3 Global Timers 1 1/0 5-58/5-56 GPIO[6] 24-1/24-2

GTM2_TIN3

GTM1_TGATE4/ Timer gate 4/3 Global Timers 1 1/0 5-58/5-56 GPIO[7] 24-1/24-2

GTM2_TGATE3

GTM1_TOUT4/ Timer out 4/3 Global Timers 1 1/0 5-58/5-56 USBDR_PCTLY/ 17-1/17-3,

GTM2_TOUT3 GPIO[11] 24-1/24-2

MCP_OUT Machine check IPIC 1 o 8-1/8-5 — —

interrupt output
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Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
IRQ[O/MCP_IN External IPIC 1 [ 8-1/8-5 — —
interrupt 0
IRQ[1:4] External IPIC 4 [ 8-1/8-5 — —
interrupt 1-4
IRQ[5] External IPIC 1 [ 8-1/8-5 | CORE_SRESET_IN | 4-1/4-1
interrupt 5
IRQ[6] External IPIC 1 110 8-1/8-5 CKSTOP_OUT 4-3/4-5
interrupt 6
IRQ[7] External IPIC 1 [ 8-1/8-5 CKSTOP_IN 4-3/4-5
interrupt 7
TCK Test clock JTAG 1 | 23-1/23-2 — —
TDI Test data in JTAG 1 | 23-1/23-2 — —
TDO Test data out JTAG 1 0] 23-1/23-2 — —
T™MS Test mode select JTAG 1 | 23-1/23-2 — —
TRST Test reset JTAG 1 | 23-1/23-2 — —
GPI0J[0] General-purpose GPIO 1 110 24-1/24-2 GTM1 TOUT1/ 5-58/5-56,
1/0 signal 0 DMA_DREQ1 12-1/12-2
GPIO[1] General-purpose GPIO 1 110 | 24-1/24-2 GTM1_TIN2/ 5-58/5-56,
1/0 signal 1 GTM2_TIN1/ 12-1/12-2
DMA_DACK1
GPI0[2] General-purpose GPIO 1 110 | 24-1/24-2 GTM1_TGATE2/ 5-58/5-56,
1/0 signal 2 GTM2_TGATE1/ 12-1/12-2
DMA_DDONE1
GPIOJ[3] General-purpose GPIO 1 110 24-1/24-2 GTM1_TIN3/ 5-58/5-56
1/0 signal 3 GTM2_TIN4
GPIO[4] General-purpose GPIO 1 110 | 24-1/24-2 GTM1_TGATE3/ 5-58/5-56
1/0 signal 4 GTM2_TGATE4
GPIO[5] General-purpose GPIO 1 110 24-1/24-2 GTM1 TOUT3/ 5-58/5-56
1/0 signal 5 GTM2_TOUT1
GPIOI[6] General-purpose GPIO 1 110 24-1/24-2 GTM1_TIN4/ 5-58/5-56
1/0 signal 6 GTM2_TIN3
GPI0[7] General-purpose GPIO 1 110 | 24-1/24-2 GTM1_TGATE4/ 5-58/5-56
1/0 signal 7 GTM2_TGATE3
GPIO[8] General-purpose GPIO 1 110 24-1/24-2 USBDR_DRIVE_ 17-1/17-3,
1/0 signal 8 VBUS/GTM1_TIN1/ 5-58/5-56
GTM2_TIN2
GPI0[9] General-purpose GPIO 1 /0 | 24-1/24-2 |USBDR_PWRFAULT/| 17-1/17-3,
1/0 signal 9 GTM1 TGATE1l/ 5-58/5-56
GTM2_TGATE2
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Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page

GPIO[10] General-purpose GPIO 1 110 24-1/24-2 USBDR_PCTLO/ 17-1/17-3,

1/0 signal 10 GTM1_TOUT2/ 5-58/5-56
GTM2_TOUT1

GPIO[11] General-purpose GPIO 1 110 24-1/24-2 USBDR_PCTL1/ 17-1/17-3,

1/0 signal 11 GTM1 TOUT4/ 5-58/5-56
GTM2_TOUT3

GPIO[12] General-purpose GPIO 1 110 24-1/24-2 DMA_DREQO 12-1/12-2
1/0 signal 12

GPIO[13] General-purpose GPIO 1 110 24-1/24-2 DMA_DACKO 12-1/12-2
1/0 signal 13

GPIO[14] General-purpose GPIO 1 110 24-1/24-2 DMA_DDONEO 12-1/12-2
1/0 signal 14

GPIO[15] General-purpose GPIO 1 110 24-1/24-2 SPIMOSI 22-2/22-7
1/0 signal 15

GPIO[16] General-purpose GPIO 1 110 24-1/24-2 SPIMISO 22-2/22-7
1/O signal 16

GPIO[17] General-purpose GPIO 1 110 24-1/24-2 SPISEL 22-2/22-7
1/0 signal 17

GPIO[18] General-purpose GPIO 1 110 24-1/24-2 TDM_RCK 25-1/25-2
I/O signal 18

GPIO[19] General-purpose GPIO 1 110 24-1/24-2 TDM_RFS 25-1/25-2
I/0 signal 19

GPIO[20] General-purpose GPIO 1 I/0 24-1/24-2 TDM_RD 25-1/25-2
1/0 signal 20

GPIO[21] General-purpose GPIO 1 I/0 24-1/24-2 TDM_TCK 25-1/25-2
I/0 signal 21

GPIO[22] General-purpose GPIO 1 I/0 24-1/24-2 TDM_TFS 25-1/25-2
I/O signal 22

GPIO[23] General-purpose GPIO 1 I/0 24-1/24-2 TDM_TD 25-1/25-2
1/0 signal 23

GPIO[24] General-purpose GPIO 1 110 24-1/24-2 | USBDR_TXDRXD[0]}/ | 17-1/17-3,
I/O signal 24 TSEC1_COL 19-2/19-8

GPIO[25] General-purpose GPIO 1 1/0 24-1/24-2 | USBDR_TXDRXD[1]}/ | 17-1/17-3,
I/0 signal 25 TSEC1_CRS 19-2/19-8

GPIO[26] General-purpose GPIO 1 1/0 24-1/24-2 TSEC2_COL 19-2/19-8
I/O signal 26

GPIO[27] General-purpose GPIO 1 1/0 24-1/24-2 TSEC2_CRS 19-2/19-8
I/O signal 27

GPIO[28] General-purpose GPIO 1 1/0 24-1/24-2 TSEC1_TXDI[3)/ 19-2/19-8
I/O signal 28 TSEC 1588 CLK

ouT
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Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
GPI0O[29] General-purpose GPIO 1 110 24-1/24-2 | TSEC_1588 PULSE | 19-2/19-8
1/0 signal 29 _OouTY1/
TSEC1_TXD[2]
GPIOJ[30] General-purpose GPIO 1 1/0 24-1/24-2 | TSEC_1588_PULSE | 19-2/19-8
1/0 signal 30 _ouT2/
TSEC1_TXD[1]
GPIO[31] General-purpose GPIO 1 110 24-1/24-2 TSEC1_TX_EN/ 19-2/19-8
I/0 signal 31 TSEC_1588 ALARM
_OUT1
DMA_DREQO DMA request 0 DMA 1 110 12-1/12-2 GPIO[12] 24-1/24-2
DMA_DACKO DMA DMA 1 110 12-1/12-2 GPIO[13] 24-1/24-2
acknowledge 0
DMA_DDONEO DMA done 0 DMA 1 110 12-1/12-2 GPIO[14] 24-1/24-2
DMA_DREQ1 DMA request 1 DMA 1 110 | 12-1/12-2 GPIO[0)/ 24-1/24-2,
GTM1_TOUT1 5-58/5-56
DMA_DACK1 DMA DMA 1 1/10 12-1/12-2 GPIO[1)/ 24-1/24-2,
acknowledge 1 GTM1_TIN2/ 5-58/5-56
GTM2_TIN1
DMA_DDONE1 DMA done 1 DMA 1 110 12-1/12-2 GPIO[2]/ 24-1/24-2,
GTM1_TGATE2/ 5-58/5-56
GTM2_TGATE1
EXT_PWR_CTRL External power PMC 1 o 5-70/5-70 — —
control
PMC_PWR_OK Stable power PMC 1 | 5-70/5-70 — —
QUIESCE Quiesce state PMC 1 (0] 5-70/5-70 — —
CORE_SRESET_IN Soft reset to the System 1 | 4-1/4-1 —
e300 core control
PORESET Power on reset System 1 | 4-1/4-1 — —
control
HRESET Hard reset System 1 1/0 4-1/4-1 — —
control
CFG_CLKIN_DIV Configuration Reset and 1 | 4-1/4-1 — —
clock in division clock
selection
CFG_RESET_ Reset Reset and 4 1/0 4-1/4-1 TSEC2_TXD[3:0] 19-2/19-8
SOURCE][0:3] configuration clock
word source
selection
CKSTOP_IN Reset and 1 110 4-2/4-3 IIC_SCL 20-1/20-3
clock
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Signal Descriptions

Table 2-1. MPC8315E Signal Reference by Functional Block (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
CKSTOP_OUT Reset and 1 1/0 4-2/4-3 IIC_SDA 20-1/20-3
clock

SYS_XTAL_IN Crystal clock Clocks 1 | 4-2/4-3 — —
input

SYS_XTAL_OUT Crystal clock Clocks 1 o 4-2/4-3 — —
output

SYS_CLK_IN Clock input Clocks 1 | 4-2/4-3 — —

USB_XTAL_IN USB crystal Clocks 1 | 4-2/4-3 — —
clock input

USB_XTAL_OUT USB crystal Clocks 1 o 4-2/4-3 — —
clock output

USB_CLK_IN USB clock input Clocks 1 I 4-2/4-3 — —

PCI_CLOCK/ PCI clock/PCI Clocks 1 | 4-2/4-3 — —

PCI_SYNC_IN clock sync input

PCI_SYNC_OUT PCI clock sync Clocks 1 0] 4-2/4-3 — —
output

SATA_CLK_IN SATA clock input Clocks 1 | 4-2/4-3 — —

RTC_CLK Timer clock / PIT/RTC 1 | 4-2/4-3 — —
Real time clock

MSRCIDO/LSRCIDO Memory debug Debug 1 o 9-1/9-3/ UART_SOUT1 21-1/21-3
source ID 10-1/10-4

MSRCID1/LSRCID1 Memory debug Debug 1 110 9-1/9-3/ UART_SIN1 21-1/21-3
source ID 10-1/10-4

MSRCID2/LSRCID2 Memory debug Debug 1 110 9-1/9-3/ UART_CTS1 21-1/21-3
source ID 10-1/10-4

MSRCID3/LSRCID3 Memory debug Debug 1 110 9-1/9-3/ UART_RTS1 21-1/21-3
source ID 10-1/10-4

MSRCID4/LSRCID4 Memory debug Debug 1 (0] 9-1/9-3/ UART_SOUT2 21-1/21-3
source ID 10-1/10-4

MDVAL/LDVAL Memory debug Debug 1 110 9-1/9-3 UART_SIN2 21-1/21-3
data valid

it is enabled (pulled down).

See Chapter 4, “Reset, Clocking, and Initialization” for proper connection to power.
See hardware specification for resistor values.

4 Must be connected to a 10K +1% precision resistor if using the integrated USB PHY through the UTMI.
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Signal Descriptions

Table 2-2 lists the signals in aphabetical order.
Table 2-2. MPC8315E Signal Reference by Alphabetical Order

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
CFG_CLKIN_DIV Configuration Reset and 1 | 4-1/4-1 — —
clock in division clock
selection
CFG_RESET_ Reset Reset and 4 110 4-1/4-1 TSEC2_TXDI[3:0] 19-2/19-8
SOURCE][0:3] configuration clock
word source
selection
CKSTOP_IN Reset and 1 110 4-2/4-3 IIC_SCL 20-1/20-3
clock
CKSTOP_OUT Reset and 1 110 4-2/4-3 IIC_SDA 20-1/20-3
clock
CORE_SRESET_IN Soft reset to the System 1 | 4-1/4-1 —
e300 core control
CPCI_HS_ENUM CompactPCl hot PCI 1 o} 13-2/13-4 PCI_GNT2 13-2/13-4
swap
enumerator
CPCI_HS_ES CompactPCl hot PCI 1 I 13-2/13-4 PCI_REQ1 13-2/13-4
swap ejector
switch
CPCI_HS_LED CompactPCl hot PCI 1 o} 13-2/13-4 PCI_GNT1 13-2/13-4
swap LED
DMA_DACKO DMA DMA 1 1/10 12-1/12-2 GPIO[13] 24-1/24-2
acknowledge 0
DMA_DACK1 DMA DMA 1 1/10 12-1/12-2 GPIO[1)/ 24-1/24-2,
acknowledge 1 GTM1_TIN2/ 5-58/5-56
GTM2_TIN1
DMA_DDONEO DMA done 0 DMA 1 1/10 12-1/12-2 GPIO[14] 24-1/24-2
DMA_DDONE1 DMA done 1 DMA 1 1/10 12-1/12-2 GPIO[2]/ 24-1/24-2,
GTM1_TGATE2/ 5-58/5-56
GTM2_TGATE1
DMA_DREQO DMA request 0 DMA 1 110 | 12-1/12-2 GPIO[12] 24-1/24-2
DMA_DREQ1 DMA request 1 DMA 1 110 | 12-1/12-2 GPIO[0)/ 24-1/24-2,
GTM1_TOUT1 5-58/5-56
EXT_PWR_CTRL External power PMC 1 o 5-70/5-70 — —
control
GPI0J[0] General-purpose GPIO 1 110 24-1/24-2 GTM1 TOUT1/ 5-58/5-56,
1/0 signal O DMA_DREQ1 12-1/12-2
GPIO[1] General-purpose GPIO 1 110 | 24-1/24-2 GTM1_TIN2/ 5-58/5-56,
I/0 signal 1 GTM2_TIN1/ 12-1/12-2
DMA_DACK1
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Signal Descriptions

Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
GPIO[10] General-purpose GPIO 1 110 24-1/24-2 USBDR_PCTLO/ 17-1/17-3,
1/0 signal 10 GTM1_TOUT2/ 5-58/5-56
GTM2_TOUT1
GPIO[11] General-purpose GPIO 1 110 24-1/24-2 USBDR_PCTL1/ 17-1/17-3,
1/0 signal 11 GTM1 TOUT4/ 5-58/5-56
GTM2_TOUT3
GPIO[12] General-purpose GPIO 1 110 24-1/24-2 DMA_DREQO 12-1/12-2
1/0 signal 12
GPIO[13] General-purpose GPIO 1 110 24-1/24-2 DMA_DACKO 12-1/12-2
1/0 signal 13
GPIO[14] General-purpose GPIO 1 110 24-1/24-2 DMA_DDONEO 12-1/12-2
1/0 signal 14
GPIO[15] General-purpose GPIO 1 110 24-1/24-2 SPIMOSI 22-2/22-7
1/0 signal 15
GPIO[16] General-purpose GPIO 1 110 24-1/24-2 SPIMISO 22-2/22-7
1/O signal 16
GPIO[17] General-purpose GPIO 1 110 24-1/24-2 SPISEL 22-2/22-7
1/0 signal 17
GPIO[18] General-purpose GPIO 1 110 24-1/24-2 TDM_RCK 25-1/25-2
I/O signal 18
GPIO[19] General-purpose GPIO 1 110 24-1/24-2 TDM_RFS 25-1/25-2
I/0 signal 19
GPIO[2] General-purpose GPIO 1 110 24-1/24-2 GTM1_TGATE2/ 5-58/5-56,
1/0 signal 2 GTM2_TGATE1/ 12-1/12-2
DMA_DDONE1
GPI0J[20] General-purpose GPIO 1 110 24-1/24-2 TDM_RD 25-1/25-2
1/0 signal 20
GPIO[21] General-purpose GPIO 1 110 24-1/24-2 TDM_TCK 25-1/25-2
1/0 signal 21
GPI0[22] General-purpose GPIO 1 110 24-1/24-2 TDM_TFS 25-1/25-2
1/0 signal 22
GPI0[23] General-purpose GPIO 1 110 24-1/24-2 TDM_TD 25-1/25-2
1/0 signal 23
GPI10[24] General-purpose GPIO 1 110 24-1/24-2 | USBDR_TXDRXDI[O0}/ | 17-1/17-3,
1/0 signal 24 TSEC1_COL 19-2/19-8
GPIO[25] General-purpose GPIO 1 1/0 24-1/24-2 | USBDR_TXDRXD[1)/| 17-1/17-3,
1/0 signal 25 TSEC1_CRS 19-2/19-8
GPIO[26] General-purpose GPIO 1 I/0 24-1/24-2 TSEC2_COL 19-2/19-8
I/O signal 26
GPIO[27] General-purpose GPIO 1 I/0 24-1/24-2 TSEC2_CRS 19-2/19-8
1/0 signal 27
MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2
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Signal Descriptions

Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
GPI0[28] General-purpose GPIO 1 110 24-1/24-2 TSEC1_TXD[3)/ 19-2/19-8
1/0 signal 28 TSEC_1588_CLK_
ouT
GPIO[29] General-purpose GPIO 1 1/0 24-1/24-2 | TSEC_1588_PULSE | 19-2/19-8
1/0 signal 29 _OuTY1/
TSEC1_TXD[2]
GPIOJ[3] General-purpose GPIO 1 110 24-1/24-2 GTM1_TIN3/ 5-58/5-56
1/0 signal 3 GTM2_TIN4
GPIO[30] General-purpose GPIO 1 110 24-1/24-2 | TSEC_1588 PULSE | 19-2/19-8
1/0 signal 30 _ouT2/
TSEC1_TXDJ[1]
GPIO[31] General-purpose GPIO 1 110 24-1/24-2 TSEC1_TX_EN/ 19-2/19-8
I/0 signal 31 TSEC_1588 ALARM
_OUT1
GPIO[4] General-purpose GPIO 1 I/0 24-1/24-2 GTM1_TGATE3/ 5-58/5-56
I/O signal 4 GTM2_TGATE4
GPIO[5] General-purpose GPIO 1 110 24-1/24-2 GTM1 TOUT3/ 5-58/5-56
1/0 signal 5 GTM2_TOUT1
GPI0I[6] General-purpose GPIO 1 110 24-1/24-2 GTM1_TIN4/ 5-58/5-56
1/0 signal 6 GTM2_TIN3
GPI0[7] General-purpose GPIO 1 110 | 24-1/24-2 GTM1_TGATE4/ 5-58/5-56
1/0 signal 7 GTM2_TGATE3
GPIO[8] General-purpose GPIO 1 110 24-1/24-2 USBDR_DRIVE_ 17-1/17-3,
1/0 signal 8 VBUS/GTM1_TIN1/ 5-58/5-56
GTM2_TIN2
GPIO[9] General-purpose GPIO 1 110 24-1/24-2 |USBDR_PWRFAULT/| 17-1/17-3,
1/0 signal 9 GTM1_TGATE1/ 5-58/5-56
GTM2_TGATE2
GTM1_TGATE1/ Timer gate 1/2 Global Timers 1 1/0 5-58/5-56 GPIO[9)/USBDR_ 24-1/24-2,
GTM2_TGATE2 PWRFAULT 17-1/17-3
GTM1 TGATE2/ Timer gate 2/1 Global Timers 1 110 5-58/5-56 GPIO[2]/ 24-1/24-2,
GTM2_TGATE1 DMA_DDONE1 12-1/12-2
GTM1_TGATE3/ Timer gate 3/4 Global Timers 1 1/0 5-58/5-56 GPIO[4] 24-1/24-2
GTM2_TGATE4
GTM1_TGATE4/ Timer gate 4/3 Global Timers 1 1/0 5-58/5-56 GPIO[7] 24-1/24-2
GTM2_TGATE3
GTM1_TINY/ Timer in 1/2 Global Timers 1 1/0 5-58/5-56 GPIO[8]/USBDR_ 24-1/24-2,
GTM2_TIN2 DRIVE_VBUS 17-1/17-3
GTM1_TIN2/ Timer in 2/1 Global Timers 1 1/0 5-58/5-56 GPIO[1)/ 24-1/24-2,
GTM2_TIN1 DMA_DACK1 12-1/12-2
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Signal Descriptions

Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
GTM1_TIN3/ Timer in 3/4 Global Timers 1 1/0 5-58/5-56 GPIO[3] 24-1/24-2
GTM2_TIN4
GTM1_TIN4/ Timer in 4/3 Global Timers 1 1/0 5-58/5-56 GPIO[6] 24-1/24-2
GTM2_TIN3
GTM1_TOUT1 Timer out 1 Global Timers 1 1/0 5-58/5-56 GPIO[0)/ 24-1/24-2,
DMA_DREQ1 12-1/12-2
GTM1 TOUT2/ Timer out 2/1 Global Timers 1 110 5-58/5-56 USBDR_PCTLO/ 17-1/17-3,
GTM2_TOUT1 GPIO[10] 24-1/24-2
GTM1_TOUT3/ Timer out 3/1 Global Timers 1 1/0 5-58/5-56 GPIO[5] 24-1/24-2
GTM2_TOUT1
GTM1_TOUT4/ Timer out 4/3 Global Timers 1 1/0 5-58/5-56 USBDR_PCTLY/ 17-1/17-3,
GTM2_TOUT3 GPIO[11] 24-1/24-2
HRESET Hard reset System 1 1/0 4-1/4-1 — —
control
lIC_SCL 1°C serial clock 1’c 1 110 — CKSTOP_IN 4-3/4-5
IIC_SDA 1°C serial data 1’c 1 110 — CKSTOP_OUT 4-3/4-5
IRQ[0)/MCP_IN External IPIC 1 [ 8-1/8-5 — —
interrupt 0
IRQ[1:4] External IPIC 4 [ 8-1/8-5 — —
interrupt 1-4
IRQ[5] External IPIC 1 [ 8-1/8-5 | CORE_SRESET_IN | 4-1/4-1
interrupt 5
IRQ[6] External IPIC 1 110 8-1/8-5 CKSTOP_OUT 4-3/4-5
interrupt 6
IRQ[7] External IPIC 1 [ 8-1/8-5 CKSTOP_IN 4-3/4-5
interrupt 7
LA[16:25] LBC port elLBC 10 o} 10-1/10-4 — —
address
LADJ[0:15] LBC eLBC 16 110 10-1/10-4 — —
address/data
LALE LBC address eLBC 1 o 10-1/10-4
latch enable
LBCTL LBC data buffer eLBC 1 o 10-1/10-4 — —
control
LCLK][0:1] LBC clocks 0-1 eLBC 2 10-1/10-4 — —
LCSJ[0:3] LBC chip select eLBC 4 (0] 10-1/10-4 — —
0-3
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Signal Descriptions

Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page

LGPLO LBC UPM elLBC 1 (6] 10-1/10-4 — —
general
purpose line 0/

LGPL1/LFALE LBC GP line elLBC 1 (6] 10-1/10-4 — —
1/Flash address
latch enable

LGPL2 LBC output eLBC 1 0] 10-1/10-4 — —
enable

LGPL3 LBC GP line 3 elLBC 1 (6] 10-1/10-4 — —

LGPL4 LBC GP line 4 elLBC 1 110 10-1/10-4 — —

LGPL5 LBC GP line 5 elLBC 1 10-1/10-4 — —

LWE[0:1] LBC write enable eLBC 2 o 10-1/10-4 — —

M66EN 66-MHz system PCI 1 | 13-2/13-4 — —
configuration

MA[14:0] DDR address DDR 15 9-1/9-3 — —

MBA[0:2] DDR bank select DDR 3 9-1/9-3 — —

MCAS DDR column DDR 1 (6] 9-1/9-3 — —
address strobe

MCK[0:1], MCK[0:1] DDR differential DDR 4 o} 9-1/9-3 — —
clocks

MCKE DDR clock DDR 1 (6] 9-1/9-3 — —
enable

MCP_OUT Machine check IPIC 1 o 8-1/8-5 — —
interrupt output

MCS[0:1] DDR chip select DDR 2 o 9-1/9-3 — —
(2/DIMM)

MDMJ[0:3] DDR data mask DDR 4 0] 9-1/9-3 — —

MDQ[0:31] DDR data DDR 32 110 9-1/9-3 — —

MDQS[0:3] DDR data strobe DDR 4 I/0 9-1/9-3 — —

MDVAL/LDVAL Memory debug Debug 1 110 9-1/9-3 UART_SIN2 21-1/21-3
data valid

MODTI[0:1] DRAM on-die DDR 2 o} 9-1/9-3 — —
termination

MRAS DDR row DDR 1 (@] 9-1/9-3 — —
address strobe

MSRCIDO/LSRCIDO Memory debug Debug 1 (0] 9-1/9-3/ UART_SOUT1 21-1/21-3
source ID 10-1/10-4
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Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Signal Descriptions

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page

MSRCID1/LSRCID1 Memory debug Debug 1 1/0 9-1/9-3 UART_SIN1 21-1/21-3
source ID

MSRCID2/LSRCID2 Memory debug Debug 1 110 9-1/9-3/ UART_CTS1 21-1/21-3
source ID 10-1/10-4

MSRCID3/LSRCID3 Memory debug Debug 1 110 9-1/9-3/ UART_RTS1 21-1/21-3
source ID 10-1/10-4

MSRCID4/LSRCID4 Memory debug Debug 1 @) 9-1/9-3/ UART_SOUT2 21-1/21-3
source ID 10-1/10-4

MWE DDR write DDR 1 (0] 9-1/9-3 — —
enable

PCI_AD[14] PCI PCI 1 /O | 13-2/13-4 — —
address/data

PCI_AD[31:0] PCI PCI 14 /O | 13-2/13-4 — —
address/data

PCI_AD[31:15] PCI PCI 17 /O | 13-2/13-4 — —
address/data

PCI_C/BE[3:0] PCI PCI 4 /O | 13-2/13-4 — —
command/byte
enable

PCI_CLKO PCl clock 0 PCI 1 0] 4-2/4-3 — —

PCI_CLK1 PCl clock 1 PCI 1 (0] 4-2/4-3 — —

PCI_CLK2 PCl clock 2 PCI 1 (0] 4-2/4-3 — —

PCI_CLOCK/ PCI clock/PCI Clocks 1 | 4-2/4-3 — —

PCI_SYNC_IN clock sync input

PCI_DEVSEL PCI device select PCI 1 I/0 13-2/13-4 — —

PCI_FRAME PCI frame PCI 1 1/10 13-2/13-4 — —

PCI_GNTO PCl grant O PCI 1 110 13-2/13-4 — —

PCI_GNT1 PCl grant 1 PCI 1 o 13-2/13-4 CPCI_HS_LED 13-2/13-4

PCI_GNT2 PCl grant 2 PCI 1 o 13-2/13-4 CPCI_HS_ENUM 13-2/13-4

PCI_IDSEL PCl initial device PCI 1 || 13-2/13-4 — —
select

PCI_INTA PCI interrupt PCI 1 (0] 13-2/13-4 — —
output

PCI_IRDY PClI initiator PCI 1 /O | 13-2/13-4 — —
ready

PCI_PAR PCI parity PCI 1 IO | 13-2/13-4 — —

PCI_PERR PCI parity error PCI 1 1/0 13-2/13-4 — —
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Signal Descriptions

Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
PCI_PME PCI PME PCI 1 1/10 13-2/13-4 — —
assertion request
PCI_REQO PCl request 0 PCI 1 1/0 13-2/13-4 — —
PCI_REQ1 PCl request 1 PCI 1 I 13-2/13-4 CPCI_HS_ES 13-2/13-4
PCI_REQ2 PCI request 2 PCI 1 | 13-2/13-4 — —
PCI_RESET_OUT PCI reset PCI 1 0] 13-2/13-4 — —
PCI_SERR PCI system error PCI 1 1/0 13-2/13-4 — —
PCI_STOP PClI stop PCI 1 /O | 13-2/13-4 — —
PCI_SYNC_OUT PCI clock sync Clocks 1 0] 4-2/4-3 — —
output
PCI_TRDY PCI target ready PCI 1 1/0 13-2/13-4 — —
PINRXMINUSA Receive minus A | SATA PHY 1 | — — —
PINRXMINUSB Receive minus B | SATA PHY 1 | — — —
PINRXPLUSA Receive plus A SATA PHY 1 | — — —
PINRXPLUSB Receive plus B SATA PHY 1 | — — —
PINTXMINUSA Transmit minus A| SATA PHY 1 0] — — —
PINTXMINUSB Transmit minus B| SATA PHY 1 0] — — —
PINTXPLUSA Transmit plus A SATA PHY 1 (0] — — —
PINTXPLUSB Transmit plus A SATA PHY 1 O — — —
PMC_PWR_OK Stable power PMC 1 | 5-70/5-70 — —
PORESET Power on reset System 1 | 4-1/4-1 — —
control
QUIESCE Quiesce state PMC 1 (0] 5-70/5-70 — —
RESREF Reset reference SATA PHY 1 | — — —
RTC_CLK Timer clock / PIT/RTC 1 | 4-2/4-3 — —
Real time clock
RXA Serial receiver, SGMII PHY 1 | 16-1/16-3 — —
lane A, positive
data
RXA Serial receiver, SGMII PHY 1 | 16-1/16-3 — —
lane A, negative
data
(complement)
RXB Serial receiver, SGMII PHY 1 | 16-1/16-3 — —
lane B, positive
data
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Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Signal Descriptions

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
RXB Serial receiver, SGMII PHY 1 | 16-1/16-3 — —
lane B, negative
data
(complement)
SATA_ANAVIZ SATA PHY 1 0] — — —
SATA_CLK_IN Clock in SATA PHY 1 | — — —
SATA_CLK_IN SATA clock input Clocks 1 | 4-2/4-3 — —
SATA_VDD Voltage supply SATA PHY 2 | — — —
SATA_VSS Ground SATA PHY 2 | — — —
SD_IMP_CAL_RX Receiver SGMII PHY?! 1 I 16-1/16-3 — —
impedance
control signal
SD_IMP_CAL_TX Transmitter SGMII PHY? 1 I 16-1/16-3 — —
impedance
control signal
SD_PLL_TPA_ANA Analog test point | SGMII PHY 1 o 16-1/16-3 — —
for SerDes PLL
testing
SD_PLL_TPD Digital test point | SGMII PHY 1 o} 16-1/16-3 — —
for SerDes PLL
testing
SD_REF_CLK SerDes PLL SGMII PHY 1 | 16-1/16-3 — —
reference clock
SD_REF_CLK SerDes PLL SGMII PHY 1 | 16-1/16-3 — —
reference clock
(complement)
SDAVDD Analog supplyfor | SGMII PHY? 1 | 16-1/16-3 — —
SerDes PLL
SDAVSS Analog ground SGMII PHY 1 | 16-1/16-3 — —
for SerDes PLL
SPICLK SPI clock SPI 1 110 22-1/22-7 — —
SPIMISO SPI master-in SPI 1 110 22-1/22-7 GPIO[16] 24-1/24-2
slave-out
SPIMOSI SPI master-out SPI 1 1/0 22-1/22-7 GPIOJ[15] 24-1/24-2
slave-in
SPISEL SPI slave select SPI 1 1/0 22-1/22-7 GPIO[17] 24-1/24-2
SYS_CLK_IN Clock input Clocks 1 | 4-2/4-3 — —
SYS_XTAL_IN Crystal clock Clocks 1 | 4-2/4-3 — —
input
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Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
SYS_XTAL_OUT Crystal clock Clocks 1 o 4-2/4-3 — —
output
TCK Test clock JTAG 1 | 23-1/23-2 — —
TDI Test data in JTAG 1 | 23-1/23-2 — —
TDM_RCK TDM receive TDM 1 110 25-1/25-2 GPIO[18] 24-1/24-2
clock
TDM_RD TDM receive TDM 1 110 25-1/25-2 GPI0J[20] 24-1/24-2
data
TDM_RFS TDM receive TDM 1 110 25-1/25-2 GPIO[19] 24-1/24-2
frame sync
TDM_TCK TDM transmit TDM 1 110 25-1/25-2 GPIO[21] 24-1/24-2
clock
TDM_TD TDM transmit TDM 1 110 25-1/25-2 GPIO[23] 24-1/24-2
data
TDM_TFS TDM transmit TDM 1 110 25-1/25-2 GPIO[22] 24-1/24-2
frame sync
TDO Test data out JTAG 1 (0] 23-1/23-2 — —
TMS Test mode select JTAG 1 I 23-1/23-2 — —
TRST Test reset JTAG 1 | 23-1/23-2 — —
TSEC_1588 ALARM_ |1588 timer eTSEC 1 1/10 19-2/19-8 TSEC1_TX_EN/ 19-2/19-8,
OouT1 alarm-out 1 GPIO[31] 17-1/17-3
TSEC_1588 ALARM_ |1588 timer eTSEC 1 (0] 19-2/19-8 TSEC1_TX_ER 19-2/19-8
ouT2 alarm-out 2
TSEC_1588_CLK_IN 1588 clock-in eTSEC 1 1/10 19-2/19-8 USBDR_TXDRXD 17-1/17-3,
[7)/TSEC1_RXD[1] | 19-2/19-8
TSEC_1588 CLK_ 1588 clock-out eTSEC 1 110 19-2/19-8 TSEC1_TXD[3)/ 19-2/19-8,
ouT GPI0[28] 24-1/24-2
TSEC_1588 PULSE_ |1588 timer eTSEC 1 110 19-2/19-8 TSEC1_TXD[2)/ 19-2/19-8,
OouUT1 pulse-out 1 GPI0[29] 24-1/24-2
TSEC_1588 PULSE_ |1588 timer eTSEC 1 110 19-2/19-8 TSEC1_TXD[1}/ 19-2/19-8,
ouT2 pulse-out 2 GPIO[30] 24-1/24-2
TSEC_1588 PULSE_ |1588 timer eTSEC 1 0 19-2/19-8 TSEC1_TXD[0}/ 19-2/19-8,
ouT3 pulse-out 3 USBDR_STP 17-1/17-3
TSEC_1588_TRIG_ 1588 trigger-in 1 eTSEC 1 I 19-2/19-8 USBDR_NXT/ 17-1/17-3,
IN1 TSEC1_RXDI[0] 19-2/19-8
TSEC_1588 _TRIG_ 1588 trigger-in 2 eTSEC 1 /O | 19-2/19-8 USBDR_DIR/ 17-1/17-3,
IN2 TSEC1_RX_ER 19-2/19-8
TSEC_GTX_CLK125 Gigabitreference eTSEC1/ 1 | 19-2/19-8 — —
clock eTSEC2
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Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page

TSEC_MDC Ethernet Ethernet 1 o 19-2/19-8 LB_POR_CFG_ —
management management BOOT_ECC3
data clock

TSEC_MDIO Ethernet Ethernet 1 110 19-2/19-8 — —
management management
data in/out

TSEC1_COL eTSEC1ccollision eTSEC1 1 110 19-2/19-8 | USBDR_TXDRXDI[O}/ | 17-1/17-3,
detect GPI0[24] 24-1/24-2

TSEC1 CRS eTSEC11 carrier eTSEC1 1 110 19-2/19-8 | USBDR_TXDRXDI[1}/| 17-1/17-3,
sense GPIO[25] 24-1/24-2

TSEC1 _GTX_CLK eTSECL1transmit eTSEC1 1 110 19-2/19-8 | USBDR_TXDRXDI[2] 17-1/17-3
clock out

TSEC1 RX CLK eTSECL1 receive eTSEC1 1 110 19-2/19-8 | USBDR_TXDRXDI[3] 17-1/17-3
clock

TSEC1 _RX DV eTSECL1 receive eTSEC1 1 110 19-2/19-8 | USBDR_TXDRXDI[4] 17-1/17-3
data valid

TSEC1_RX_ER eTSEC1receiver | eTSEC1 1 /O | 19-2/19-8 | TSEC 1588 TRIG_ | 19-2/19-8,
error IN2/USBDR_DIR 17-1/17-3

TSEC1_RXDI[0] eTSEC1 receive eTSEC1 1 19-2/19-8 | TSEC_1588 TRIG_ | 19-2/19-8,
data O IN1J/USBDR_NXT 17-1/17-3

TSEC1_RXD[1] eTSEC1 receive eTSEC1 1 /O | 19-2/19-8 |TSEC_1588_CLK_IN/| 19-2/19-8,
data 1 USBDR_TXDRXDI[7] | 17-1/17-3

TSEC1_RXDI[3:2] eTSEC1 receive eTSEC1 2 1/10 19-2/19-8 USBDR_TXDRXD 17-1/17-3
data 3-2 [5:6]

TSEC1_TX_CLK eTSEC1transmit eTSEC1 1 | 19-2/19-8 USBDR_CLK 17-1/17-3
clock in

TSEC1_TX_EN eTSEC1transmit eTSEC1 1 110 19-2/19-8 | TSEC_1588 ALARM | 19-2/19-8,
enable _OUT1/GPIO[31] 17-1/17-3

TSEC1_TX_ER eTSEC1transmit eTSEC1 1 (0] 19-2/19-8 | TSEC_1588 ALARM | 19-2/19-8
error _OuT1

TSEC1_TXD[0] eTSEC1transmit eTSEC1 1 (0] 19-2/19-8 | TSEC_1588 PULSE | 19-2/19-8,
data 0 _OUT3/USBDR_STP | 17-1/17-3

TSEC1_TXD[1] eTSEC1transmit eTSEC1 1 1/10 19-2/19-8 | TSEC_1588 PULSE | 19-2/19-8,
data 1 _OUT2/GPIO[30] 24-1/24-2

TSEC1_TXD[2] eTSEC1transmit eTSEC1 1 1/10 19-2/19-8 | TSEC_1588 PULSE | 19-2/19-8,
data 2 _OUT1/GPIO[29] 24-1/24-2

TSEC1_TXD[3] eTSEC1transmit eTSEC1 1 110 19-2/19-8 TSEC_1588_CLK_ 19-2/19-8,
data 3 OUT/GPI0J[28] 24-1/24-2

TSEC2_COL eTSEC2collision eTSEC2 1 110 19-2/19-8 GPIO[26] 24-1/24-2
detect
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Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page

TSEC2_CRS eTSEC2 carrier eTSEC2 1 1/0 19-2/19-8 GPIO[27] 24-1/24-2
sense

TSEC2_GTX_CLK eTSEC2transmit eTSEC2 1 0] 19-2/19-8 — —
clock out

TSEC2_RX_CLK eTSEC2 receive eTSEC2 1 | 19-2/19-8 — —
clock

TSEC2_RX_DV eTSEC2 receive eTSEC2 1 | 19-2/19-8 — —
data valid

TSEC2_RX_ER eTSEC2receiver eTSEC2 1 | 19-2/19-8 — —
error

TSEC2_RXD[3:0] eTSEC2 receive eTSEC2 4 | 19-2/19-8 — —
data 3-0

TSEC2_TX_CLK eTSEC2transmit eTSEC2 1 | 19-2/19-8 — —
clock in

TSEC2_TX_EN eTSEC2transmit eTSEC2 1 (0] 19-2/19-8 — —
enable

TSEC2_TX_ER eTSEC2transmit eTSEC2 1 (0] 19-2/19-8 — —
error

TSEC2_TXD[3:0] eTSEC2 transmit eTSEC2 4 110 19-2/19-8 CFG_RESET _ 4-1/4-1
data 3-0 SOURCE][0:3]

TXA Serial SGMII PHY 1 0] 16-1/16-3 — —
transmitter,
lane A, positive
data

TXA Serial SGMII PHY 1 0] 16-1/16-3 — —
transmitter,
lane A, negative
data
(complement)

TXB Serial SGMII PHY 1 (0] 16-1/16-3 — —
transmitter,
lane B, positive
data

TXB Serial SGMII PHY 1 0] 16-1/16-3 — —
transmitter,
lane B, negative
data
(complement)

UART_CTS1 DUART clear to DUART 1 1/10 21-1/21-3 MSRCID2/ 9-1/9-3,
send LSRCID2 10-1/10-4

UART_CTS2 DUART clear to DUART 1 110 21-1/21-3 — —

send

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2

2-28

Freescale Semiconductor




Signal Descriptions

Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
UART_RTS1 DUART ready to DUART 1 110 21-1/21-3 MSRCID3/ 9-1/9-3,
send LSRCID3 10-1/10-4
UART_RTS2 DUART ready to DUART 1 110 21-1/21-3 — —
send
UART_SIN1 DUART serial DUART 1 110 21-1/21-3 MSRCID1/LSRCID1 9-1/9-3,
data in 10-1/10-4
UART_SIN2 DUART serial DUART 1 110 21-1/21-3 MDVAL/LDVAL 9-1/9-3,
data in 10-1/10-4
UART_SOUT1 DUART serial DUART 1 0] 21-1/21-3 MSRCIDO/LSRCIDO 9-1/9-3,
data out 10-1/10-4
UART_SOUT2 DUART serial DUART 1 o 21-1/21-3 MSRCID4/LSRCID4 9-1/9-3,
data out 10-1/10-4
USB_CLK_IN USB clock input Clocks 1 I 4-2/4-3 — —
USB_DM USB 2.0 D-line USB PHY 1 110 17-1/17-3 — —
USB_DP USB 2.0 D+ line USB PHY 1 110 17-1/17-3 — —
USB_PLL_PWR1 Dedicated 1.0 V USB PHY 1 | 17-1/17-3 — —
analog power for
USB PLL
USB_RBIAS USB bias input4 USB_PHY 1 | 17-1/17-3 — —
USB_TPA Dedicated USB PHY 1 110 17-1/17-3 — —
analog test
signal
USB_VBUS USB 2.0 VBUS USB PHY 1 110 17-1/17-3 — —
line
USB_XTAL_IN USB crystal Clocks 1 | 4-2/4-3 — —
clock input
USB_XTAL_OUT USB crystal Clocks 1 (0] 4-2/4-3 — —
clock output
USBDR_CLK Clocking signal usSB 1 | 17-1/17-3 TSEC1_TX_CLK 19-2/19-8
for ULPI PHY
interface
USBDR_DIR Direction of data usSB 1 110 17-1/17-3 TSEC_1588_TRIG_ 19-2/19-8
bus IN2/TSEC1_RX_ER
USBDR_DRIVE_VBUS | USB VBus power UsSB 1 110 17-1/17-3 GTM1_TIN1/ 5-58/5-56,
enable GTM2_TIN2/ 24-1/24-2
GPIO[8]/
USBDR_NXT Next data USB 1 | 17-1/17-3 | TSEC_1588 TRIG_ | 19-2/19-8
IN1/TSEC1_RXD[0]
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Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
USBDR_PCTLO Port control 0 UsB 1 110 17-1/17-3 GTM1 TOUT2/ 5-58/5-56,
GTM2_TOUT1/ 24-1/24-2
GPIO[10]
USBDR_PCTLO USB status LED UsB 1 1/10 17-1/17-3 GTM1 TOUT2/ 5-58/5-56,
0 control GTM2_TOUTL/ 24-1/24-2
GPIO[10]
USBDR_PCTL1 Port control 1 UsB 1 1/10 17-1/17-3 GTM1 TOUT4/ 5-58/5-56,
GTM2_TOUT3/ 24-1/24-2
GPIO[11]
USBDR_PCTL1 USB status LED UsB 1 1/10 17-1/17-3 GTM1 TOUT4/ 5-58/5-56,
0 control GTM2_TOUT3/ 24-1/24-2
GPIO[11]
USBDR_PWRFAULT USB VBus power UsB 1 1/10 17-1/17-3 GTM1_TGATE1/ 5-58/5-56,
fault GTM2_TGATE2/ 24-1/24-2
GPIO[0]
USBDR_STP End of a transfer UsB 1 (0] 17-1/17-3 TSEC1_TXD[0}/ 19-2/19-8
on the bus TSEC_1588_PULSE
_0ouT3
USBDR_TXDRXDI0] Data bit 0 UsB 1 110 17-1/17-3 TSEC1_coL/ 19-2/19-8,
GPIO[24] 24-1/24-2
USBDR_TXDRXDI[1] Data bit 1 USsB 1 110 17-1/17-3 TSEC1_CRS/ 19-2/19-8,
GPIO[25] 24-1/24-2
USBDR_TXDRXDI2] Data bit 2 UsSB 1 110 17-1/17-3 TSEC1_GTX_CLK 19-2/19-8
USBDR_TXDRXDI3] Data bit 3 USB 1 110 17-1/17-3 TSEC1_RX_CLK 19-2/19-8
USBDR_TXDRXDI[4] Data bit 4 USB 1 110 17-1/17-3 TSEC1_RX_DV 19-2/19-8
USBDR_TXDRXDI5:6] | Data bit 5-6 UsSB 2 1/10 17-1/17-3 TSEC1_RXD[3:2] 19-2/19-8
USBDR_TXDRXDI[7] Data bit 7 USB 1 110 17-1/17-3 TSEC1_RXDI[1)/ 19-2/19-8
TSEC_1588 CLK_IN
VDD33ANA Analog 3.3V SATA PHY 1 | — — —
supply
VDD33PLL PLL 3.3V supply | SATA PHY 1 I — — —
VSSRESREF Reset reference SATA PHY 1 | — — —
ground
XCOREVDD[0:3] SerDes SGMII PHY? 4 PWR | 16-1/16-3 — —
transceiver core
supply
XCOREVSS[0:3] SerDes SGMII PHY 4 GND | 16-1/16-3 — —

transceiver core
ground
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Table 2-2. MPC8315E Signal Reference by Alphabetical Order (continued)

Signal Descriptions

Name Description Functional | No. of e Table/ Alternate Table/
P Block Signals Page Function(s) Page
XPADVDDI[0:2] SerDes SGMII PHY? 3 PWR | 16-1/16-3 — —
transceiver pad
supply
XPADVSSJ[0:2] SerDes SGMII PHY 3 GND | 16-1/16-3 — —
transceiver pad
ground

it is enabled (pulled down).

2.2

See hardware specification for resistor values.
See Chapter 4, “Reset, Clocking, and Initialization” for proper connection to power.
In silicon rev 1.0, NAND boot ECC checking is enabled. In silicon rev 1.1, NAND boot ECC checking is configurable; by default

Output Signal States During Reset

Must be connected to a 10K +1% precision resistor if using the integrated USB PHY through the UTMI.

When a system reset is recognized (PORESET or HRESET are asserted), the device aborts all 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 device ignores most input signals (except for the reset configuration signals) and drives
most of the output-only signals to an inactive state. Table 2-3 shows the states of the output-only signals.

Table 2-3. Output Signal States During System Reset

Interface Signal State During Reset
MDMJ0:3] DDR data mask High-Z
MBA[0:2] DDR bank select High-Z
MA[14:0] DDR address High-Z
MWE DDR write enable High-Z
MRAS DDR row address strobe High-Z
MCAS DDR column address strobe High-Z
MCS[0:1] DDR chip select (2/DIMM) High-Z
MCKE DDR clock enable Driven
MCK]O0:1] DDR differential clocks Driven Toggling
M_CK[Ozl] DDR differential clocks Driven Toggling
MODT[0:1] DRAM on-die termination Driven Low
m PCl interrupt output High-Z
PCI_RESET_OUT PCI reset output High-Z
W[O:Z] PCI grant High-Z
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Table 2-3. Output Signal States During System Reset (continued)

Interface Signal State During Reset
UART_SOUTJ[0:1] DUART serial data out High-Z
W_R'I’S[O:l] DUART ready to send High-Z
TSEC1_GTX_CLK TSECL1 transmit clock out High-Z
TSEC1_TX_EN TSEC1 transmit enable Driven Low
TSEC2_GTX_CLK TSEC2 transmit clock out High-Z
LA[16:25] LBC port address Active—used to load reset
configuration word
LCS[0] LBC chip select 0 Active—used to load reset
configuration word
LCS[1:3] LBC chip select High-Z
m[O:l] LBC write enable High-Z
LBCTL LBC data buffer control Active—used to load reset
configuration word
LALE LBC address latch enable Active—used to load reset
configuration word
LOE/LGPL2 LBC output enable/GP line 2 Active—used to load reset
configuration word
LCLKJO0:1] LBC clock High-Z
MCP_OUT Machine check interrupt output High-zZ
TDO Test data out High-Z
m Quiesce state High-Z
PCI_SYNC_OUT PCI sync output Driven Low
USBDR_STP_SUSPEND1 USB host 0 data stop/suspend High-Z

L This pin should be pulled high during a hard reset for proper functionality of the device since
it has a weak internal pull up. No external pull-down resistors are allowed to be mounted on
this net.

Table 2-4 provides the list of registers that control the device's signal multiplexing.
Table 2-4. Signals for Multiplexing

Signal Group Multiplexing is Controlled By Table/Page
PCI/CPCI RCWHI[PCIARB] 4.3.2.2/4-15
All others SICRL/SICRH 5.3.2.5/5-23/5.3.2.6/5-26

MPCB8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual, Rev. 2

2-32

Freescale Semiconductor




Chapter 3
Memory Map

This chapter describes the MPC8315E memory map. The internal memory-mapped registers are
described, including a complete listing of all memory-mapped registers with cross references to the
sections detailing descriptions of each.

3.1 Internal Memory-Mapped Registers

All of the memory-mapped registersin the device are contained within a 1-Mbyte addressregion. To allow
for flexibility, the base address of the memory-mapped registersisrelocatable in the local address space.
Thelocal addressmap location of thisregister block iscontrolled by the internal memory-mapped registers
base address register IMMRBAR); see Appendix A 5.2.4.1, “Internal Memory Map Registers Base
Address Register IMMRBAR)” for more information. The default value for IMMRBAR is
OxFF40_0000.

3.2 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 accesses to 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 followed immediately by aread of the sameregister, and that should
be followed by a sync instruction. Then accesses can safely be made to memory regions affected by the
configuration register write.

3.3 IMMR Address Map

Table 3-1 liststhe location of the functional block base addressesfor the entire IMMRBAR space. Unless
stated otherwisein aparticular block, all accessesto and from the memory-mapped registers must be made
with 32-bit accesses. Thereis no support for accesses of sizes other than 32 bits.

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.
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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.

Cross-references are provided to theIMMRBAR mapsfor each individual block. A complete listing of all
registersis provided in Appendix A, “Complete List of Configuration, Control, and Status Registers.”

Table 3-1. IMMR Memory Map

chjl:clj(ri:ie Block Section/Page Comments
0x0_0000 |Local access window 5.2.3.1/5-5 |—
System configuration 5.3.1/5-19 —
0x0_0200 |Watchdog timer (WDT) 5.4.4/5-34 —
0x0_0300 |Real time clock (RTC) 5.5.5/5-41 —
0x0_0400 | Periodic interval timer (PIT) 5.6.5/5-48 —
0x0_0500 |General purpose (global) timers (GTMs) 5.7.5/5-57 Global timers module 1: 0x0_0500
Global timers module 2: 0x0_0600
0x0_0700 |Integrated programable interrupt controller (IPIC) 8.5/8-6 —
0x0_0800 |System arbiter 6.2/6-2 —
0x0_0900 |Reset configuration 45.1/4-33 —
0x0_0AO00 | Clock configuration 4.5.2/4-38 —
0x0_0B00 |Power management controller (PMC) 5.8.2/5-71 —
0x0_0CO00 |General purpose /O (GPIO) 24.3/24-2 —
0x0_0DO00 |Reserved — —
0x0_2000 |DDR memory controller 9.4/9-8 —
0x0_3000 |I2C controller 20.3/20-4 |—
0x0_3100 |Reserved — —
0x0_4500 |Dual UART (DUART) 21.3/21-4 UART1: 0x0_4500
UART2: 0x0_4600
0x0_5000 |Enhanced local bus controller (eLBC) 10.3/10-8 —
0x0_6000 |Reserved — —
0x0_7000 | Serial peripheral interface (SPI) 22.4/22-8 —
0x0_8000 |DMA controller 12.3/12-3 —
0x0_8300 |PCI configuration access 13.3/13-11  |—
0x0_8380 |Reserved — —
0x0_8400 |1/O sequencer (10S) 11.3/11-2 —
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Table 3-1. IMMR Memory Map (continued)

Memory Map

chjl:clj(ri:ie Block Section/Page Comments
0x0_8500 |PCI controller 13.3/13-11 |—
0x0_8600 |Reserved — —
0x0_9000 |PCI Express controller 14.3.1/14-5 | PCI Express 1: 0x0_9000
PCI Express 2: 0x0_A000
0x0_B000 |Reserved — —
0x1_6000 |Time division multiplexing (TDM) interface 25.4.2/25-7, | TDM configuration: Ox1_6000
25.4.4/25-28, | TDM data: 0x1_6100
25.9.3/25-52 | TDM clock control: 0x1_6180
Ox1 6200 |Reserved — —
0x1_8000 |Serial ATA (SATA) controller 15.3.1/15-4 | SATAL: 0x1_8000
SATA2: 0x1_9000
Ox1 _AOO00 |Reserved — —
0x2_3000 |USB dual-role (DR) controller 17.3/17-6 —
0x2_4000 |Enhanced three-speed Ethernet controller 19.5/19-11 eTSEC 1: 0x2_4000
(eTSEC) eTSEC 2: 0x2_5000
0x2_6000 |Reserved — —
0x2_C000 | TDM DMA controller (DMAC) 25.10.2/25-55 | —
0x2_EO00 |Reserved — —
0x3_0000 | Security engine controller (SEC) 18.2/18-10 |—
0x4_0000 |Reserved — —
OxE_3000 |SerDes PHY (PCI Express/SGMII) 16.3/16-4 —
OxE_3100 |Reserved — —
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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. 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 SYS_CLK_IN (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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Reset, Clocking, and Initialization

Table 4-1. System Control Signals (continued)

Signal

110

Description

CORE_SRESET_
IN

The CORE_SRESET_IN input is connected directly to the soft reset input of the e300c3 core. The
assertion of the e300 soft reset input, CORE_SRESET_IN, causes a high priority interrupt to the e300
core as described in Section 4.2.1, “Reset Operations.” It does not reset the e300 core or any other
portion of the device. The CORE_SRESET_IN input is not registered in the reset status register
(RSR).

State Meaning | Asserted—Indicates that the processor must initiate a system reset interrupt.

Negated—Indicates that the interrupt is not being requested.

Timing | Assertion—Occurs at any time, asynchronously to any clock.
Negation—Occurs after being serviced. (PCl host mode) or PCI_CLK (PCI agent

mode)

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

Reset State | Always input.

CFG_RESET_
SOURCEJ0:3]

Reset configuration word source selection. These signals are on device pins that have other functions
when the device 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.”

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.

Timing

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 selection. This signal is located on a device pin that has another function when the
device is not in reset state. This signal is sampled during the assertion of PORESET to determine
whether SYS_CLK_IN is divided by two.

State Meaning | See Section 4.3.1.2, “SYS_CLK_IN Division.”

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.

Timing

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 4-7 for the internal distribution of clocksin the device.

Table 4-2. External Clock Signals

Signal

110

Description

SYS_CLK_IN

System clock. In PCI host mode, SYS_CLK_IN is the primary input clock. SYS_CLK_IN directly
feeds the PClI output clock dividers and is driven out on the PCI_SYNC_OUT signal for de-skewing
external PCI clocks routing. If the device is used as PCI agent, PCI_CLK can be provided from a
PCI source. In this case, SYS_CLK_IN may no longer be needed and should be tied low. If
SYS_CLK_IN is the clock source, SYS_CR_CLK_IN should be tied low and SYS_CR_CLK_OUT
should be left unconnected.

Timing

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

Requirements

Should be tied low in PCI agent mode.

Reset State

Always input.

SYS_CR_CLK_IN

Crystal input. SYS_CR_CLK_IN/SYS_CR_CLK_OUT allows the system clock to be provided
using an external crystal oscillator. If a crystal source is used, SYS_CLK_IN should be tied low.

Timing

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

Requirements

Should be tied low if unused, for example in PCI agent mode or when the clock is
provided through SYS_CLK_IN.

Reset State

Always input.

SYS_CR_CLK_OUT

Crystal output. SYS_CR_CLK_IN/SYS_CR_CLK_OUT allows the system clock to be provided

through an exte

rnal crystal oscillator. If a crystal source is used, SYS_CLK_IN should be tied low.

Timing

Assertion/Negation—See the hardware specifications for timing information

Requirements

Should be left unconnected if unused, for example in PCl agent mode or when the
clock is provided through SYS_CLK_IN.

Reset State

Always output.

USB_CLK_IN

USB PHY clock

. USB_CLK_IN feeds into the USB PHY PLL.

Timing

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

Requirements

Should be tied low if unused, for example when the clock is provided through
USB_CR_CLK_IN or when derived from the system clock.

Reset State

Always input.

USB_CR_CLK_IN

USB crystal input. USB_CR_CLK_IN/USB_CR_CLK_OUT allows the USB clock to be provided
using an external crystal oscillator. If a crystal source is used, USB_CLK_IN should be tied low.

Timing

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

Requirements

Should be tied low if unused, for example when the clock is provided through
USB_CR_CLK_IN or when derived from the system clock.

Reset State

Always input.
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Table 4-2. External Clock Signals (continued)

Signal /10

Description

USB_CR_CLK_OUT| O

USB crystal output. USB_CR_CLK_IN/USB_CR_CLK_OUT allows the USB clock to be provided
through an external crystal oscillator. If a crystal source is used, USB_CLK_IN should be tied low.

Timing | Assertion/Negation—See the hardware specifications for timing information

Requirements | Should be left unconnected if unused, for example when the clock is provided
through USB_CR_CLK_IN or when derived from the system clock.

Reset State | Always output.

PCI_SYNC_IN

PCI_CLK/ [

PCI clock/ PCI synchronization clock (PCI_CLK/PCI_SYNC_IN). PCI_CLK is the primary clock
input to the device, the reference clock for the system APLL. When the device is in PCI host mode
SYS_CLK_IN or SYS_XTAL_IN is used as the clock source. In this case the PCI_CLK_OUT[0:2]
signals are driven and PCI_SYNC_IN should be tied to PCI_SYNC_OUT. When the device is in
PCIl agent mode PCI_CLK will be tied directly to a PCI system clock source.

Timing | Assertion/Negation—See the hardware specifications for timing information

Reset State | Always input.

PCI_SYNC_OUT | O

Reference PCI output synchronization clock (PCI_SYNC_OUT). In PCI host mode with the
PCI_CLK_OUT[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,
“SYS_CLK_IN 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] | O

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.

4.2

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

42.1

Functional Description

Reset Operations

The device has several inputs to the reset logic:
Power-on reset (PORESET)

External hard reset (HRESET)

External soft reset (CORE_SRESET _IN)
Software watchdog reset

System bus monitor reset

Checkstop reset
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e JTAG reset
e Software hard 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 Input signal. Asserting this signal initiates the power-on reset flow that resets the entire device
(PORESET) and configures various attributes of the device including its clock modes.
Hard reset (HRESET) A bidirectional I/O signal. The device can detect an external assertion of HRESET only while it is
not asserting hard reset. HRESET is an open-drain signal.
Soft reset Input signal. Connected to the sreset input of the e300 core, and when asserted, causes a high
(CORE_SRESET_IN) priority interrupt to the e300 core.

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.

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

42.1.2 Reset Actions

The reset control logic determines the cause of reset, synchronizesit if necessary, and resets the
appropriate internal hardware. The CORE_SRESET _IN input is not routed to the reset control logic, but
directly to the sreset input on the e300 core. 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.
The memory controller, system protection logic, interrupt controller, and 1/O signas areinitialized only

on hard reset. A soft reset causes areset exception to the e300 core but does not reset other device logic.
Table 4-4 identifies the reset actions for each reset source.
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Table 4-4. Reset Actions

Reset Source

External Hard Reset

Action Software Watchdog
Power-On Reset Bus Monitor JTAG Reset
Checkstop
Software Hard Reset

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

DDR, LBC, I/O multiplexers, 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
Hard reset to e300 core Yes Yes No
High priority interrupt to the e300 core No No No

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 throughout the power-on reset process, including configuration. Configuration time varies
according to the configuration sourceand SYS_CLK_IN (PCI host mode) or PCI_CLK (PCI agent mode)
frequency. Initially, the reset configuration inputs are sampled to determine the configuration source and
the input clock division mode. Next, the device starts loading the reset configuration words. The system
PLL beginsto lock according to the clock mode values in the reset confi