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

The MPC8306 and MPC8306S extend the PowerQUICC II Pro family, adding high CPU performance, 
additional functionality, and faster interfaces while addressing the requirements related to time-to-market, 
price, power consumption, and package size.

Audience

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

Organization

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

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

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

• Chapter 3, “Signal Descriptions,” provides a listing of all the external signals, cross-references for 
signals that serve multiple functions, their functional blocks, and I/O states. Also, these signals are 
listed by alphabetical order.

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

• Chapter 5, “System boot,” describes the overall initialization of the MPC8306.

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

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

• Chapter 8, “e300 Processor Core Overview,” provides an overview of the basic functionality of the 
processor core and briefly describes how the functional units interact.
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• Chapter 9, “Integrated Programmable Interrupt Controller (IPIC),” describes the IPIC interrupt 
protocol, various types of interrupt sources controlled by the IPIC unit, and the IPIC registers with 
some programming guidelines. It also provides a definition of the external interrupt signals and 
their functions. In addition, the interrupt configuration, control, and status registers are described 
in this chapter. 

• Chapter 10, “DDR Memory Controller,” describes the DDR2 memory controller of the device. 
This fully programmable controller supports most DDR memories available today, including both 
buffered and unbuffered devices. Dynamic power management and auto-precharge modes simplify 
memory system design.

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

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

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

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

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

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

• Chapter 17, “I2C Interfaces,” describes the inter-IC (IIC or I2C) bus controllers of the device. 
These synchronous, serial, bidirectional, multiple-master buses allow two-wire connection of 
devices, such as microcontrollers, EEPROMs, real-time clock devices, A/D converters, and LCDs. 
The device powers up in boot sequencer mode, which allows the I2C controllers to initialize 
configuration registers.

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

• Chapter 19, “Serial Peripheral Interface,” describes the MPC8306 and MPC8306S serial 
peripheral interface (SPI) that allows the exchange of data between the MPC8306 and MPC83xx 
family of devices. The SPI can also be used to communicate with peripheral devices such as 
EEPROMs, real-time clocks, A/D converters, and ISDN devices.
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• Chapter 20, “JTAG/Testing Support,” describes the joint test action group (JTAG) interface of the 
MPC8306 and MPC8306S to facilitate boundary-scan testing. The JTAG interface complies to the 
IEEE 1149.1™ boundary-scan specification.

• Chapter 21, “General Purpose I/O (GPIO),” describes the general purpose I/O (GPIO) module in 
the MPC8306 and MPC8306S, including a definition of the external signals and functions they 
serve. Additionally, interrupt capabilities, pin description, and register settings are described. 

• Chapter 22, “QUICC Engine Block on the MPC8306 and MPC8306S,” describes all the functional 
units of the QUICC Engine block and must be used in conjunction with this device manual. 

• Appendix A, “Complete List of Configuration, Control, and Status Registers,” lists all the registers 
used with MPC8306 and MPC8306S.

• Appendix B, “Revision History,” lists all thelist of major differences between revision 0 to 1 of the 
MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual.

Suggested Reading

This section lists additional reading that provides background for the information in this manual as well as 
general information about the architecture. 

General Information

The following documentation, published by Morgan-Kaufmann Publishers, 340 Pine Street, Sixth Floor, 
San Francisco, CA, provides useful information about the PowerPC architecture and computer architecture 
in general:

• The PowerPC Architecture: A Specification for a New Family of RISC Processors, Second Edition, 
by International Business Machines, Inc. 

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

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

Related Documentation

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

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

• MPC8306 PowerQUICC II Pro Processor Device Errata—This document details all known 
silicon errata for the Freescale IPs in the MPC8306 and MPC8306S. 

• MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Hardware 
Specification—This document provides an overview of the MPC8306 and MPC8306S features, its 
hardware specifications, including a block diagram showing the major functional components. 
Hardware specifications provide specific data regarding bus timing, signal behavior, and AC, DC, 
and thermal characteristics, as well as other design considerations. 

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

This document uses the following notational conventions:

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

mnemonics Instruction mnemonics are shown in lowercase bold 

italics Italics indicate variable command parameters, for example, bcctrx

Book titles in text are set in italics

Internal signals are set in lowercase italics, for example, core_int

0x0 Prefix to denote hexadecimal number

0b0 Prefix to denote binary number

rA, rB Instruction syntax used to identify a source GPR

rD Instruction syntax used to identify a destination GPR

REG[FIELD] Abbreviations for registers are shown in uppercase text. Specific bits, fields, or 
ranges appear in brackets. For example, MSR[LE] refers to the little-endian mode 
enable bit in the machine state register.

x In some contexts, such as signal encodings, an unitalicized x indicates a don’t care

x An italicized x indicates an alphanumeric variable

n An italicized n indicates a numeric variable

¬ NOT logical operator

& AND logical operator

| OR logical operator

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

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

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

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

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

Signal Conventions
OVERBAR An overbar indicates that a signal is active-low.

lowercase_italics Lowercase italics is used to indicate internal signals.

lowercase_plaintext Lowercase plain text is used to indicate signals that are used for configuration. 

—

R 0

W

R FIELDNAME

W

R

W FIELDNAME
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Acronyms and Abbreviations

Table i contains acronyms and abbreviations used in this document.

Table i. Acronyms and Abbreviated Terms

Term Meaning

AFEU ARC four execution unit 

BD Buffer descriptor

BIST Built-in self test

CD Collision detect 

COL Collision 

CPM Communication processor module

CRC Cyclic redundancy check 

CRS Carrier sense 

CSB Coherent system bus 

CSMA Carrier-sense multiple access

DDR Double data rate

DMA Direct memory access

DRAM Dynamic random access memory

DTLB Data translation lookaside buffers 

DUART Dual universal asynchronous receiver/transmitter

EA Effective address

ECC Error checking and correction

EHCI Enhanced host controller interface 

EHPI Enhanced host port interface

EPROM Erasable programmable read-only memory

FS Full-speed 

FCS Frame-check sequence

GMII Gigabit media independent interface

GPCM General-purpose chip-select machine 

GPIO General-purpose I/O

GPR General-purpose register

GTM General purpose timers

IAD Internet access device 

I2C Inter-integrated circuit 

IEEE Institute of Electrical and Electronics Engineers
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IPG Interpacket gap

ISDN Integrated services digital network

ITLB Instruction translation lookaside buffer

IU 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

lsb Least-significant bit

LSU Load/store unit

MAC Multiply accumulate, media access control

MCP Machine-check interrupt

MDI Medium-dependent interface

MDEU Message digest execution unit 

MIB Management information base

MII Media independent interface

MMU Memory management unit

MPH Multi-port host 

MSB Most-significant byte

msb Most-significant bit

OSI 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

Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
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RMON Remote monitoring

RMW Read-modify-write

RNG Random number generator

RTBI Reduced ten-bit interface

RTC Real time clock module

Rx Receive 

RxBD Receive buffer descriptor

SCL Serial clock 

SDA Serial data 

SFD Start frame delimiter

SI 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

UPM User-programmable machine

UTP Unshielded twisted pair

WDT Watchdog timer

ZBT Zero bus turnaround

Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
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Chapter 1  
Overview
This chapter provides an overview of the MPC8306 and MPC8306S PowerQUICC II Pro processor 
features, including a block diagram showing the major functional components. The MPC8306 and 
MPC8306S are a cost-effective, highly integrated communication processors. The device extends the 
PowerQUICC family, adding higher CPU performance, additional functionality, and faster interfaces 
while addressing the requirements related to time-to-market, price, power consumption, and package size. 
This manual is written from the perspective of the MPC8306, and unless otherwise noted, the information 
applies also to both MPC8306 and MPC8306S.

1.1  Introduction
This section shows the block diagrams for the following PowerQUICC II Pro processors:

• Section 1.1.1, “MPC8306 PowerQUICC II Pro Processor Overview

• Section 1.1.2, “MPC8306S PowerQUICC II Pro Processor Overview

1.1.1 MPC8306 PowerQUICC II Pro Processor Overview

Figure 1-1 shows the major functional units within the MPC8306. The e300c3 core in the MPC8306, with 
its 16 Kbytes of instruction and 16 Kbytes of data cache, implements the Power Architecture user 
instruction set architecture and provides hardware and software debugging support. Another is the QUICC 
Engine, a communications complex based on QUICC Engine, which provides termination and switching 
between a wide range of protocols including Ethernet, IEEE 1588, TDM, and HDLC. Other major features 
include a DDR2 SDRAM memory controller, an enhanced local bus (eLBC), an enhanced secure digital 
host controller (eSDHC), an integrated programmable interrupt controller (IPIC), a general purpose DMA 
controller, four FlexCAN interfaces with maximum 64 message buffers each, two I2C controllers, two 
DUARTs, GPIOs, one USB, one general purpose timer block, and an SPI controller.
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Figure 1-1. MPC8306 Block Diagram

1.1.2 MPC8306S PowerQUICC II Pro Processor Overview

Figure 1-2 shows the major functional units within the MPC8306S. The e300c3 core in the MPC8306S, 
with its 16 Kbytes of instruction and 16 Kbytes of data cache, implements the Power Architecture user 
instruction set architecture and provides hardware and software debugging support. Another is the QUICC 
Engine, a communications complex based on QUICC Engine, which provides termination and switching 
between a wide range of protocols including Ethernet, TDM, and HDLC. Other major features include a 
DDR2 SDRAM memory controller, an enhanced local bus (eLBC), an integrated programmable interrupt 
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controller (IPIC), a general purpose DMA controller, two I2C controllers, two DUARTs, GPIOs, one USB, 
one general purpose timer block, and an SPI controller.

Figure 1-2. MPC8306S Block Diagram

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

1.2 Features
The major features of both the devices are as follows:

• e300c3 Power Architecture® processor core

— Enhanced version of the MPC603e core

— High-performance, superscalar processor core with 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-Kbyte data cache with lockable capabilities
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— Capable of completing two MACs every 3 cycles

— Dynamic power management

— Enhanced hardware program debug features

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

— Separate PLL that is clocked by the system bus clock

— Performance monitor

• QUICC Engine block

— 32-bit RISC controller for flexible support of the communications peripherals with the 
following features:

– One clock per instruction

– Separate PLL for operating frequency that is independent of system’s bus and e300 core 
frequency for power and performance optimization

– 32-bit instruction object code

– Executes code from internal IRAM

– 32-bit arithmetic logic unit (ALU) data path

– Modular architecture allowing for easy functional enhancements

– Slave bus for CPU access of registers and multiuser RAM space

– 48 Kbytes of instruction RAM

– 16 Kbytes of multiuser data RAM

— Serial DMA channel for receive and transmit on all serial channels 

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

– 10/100 Mbps Ethernet/IEEE® Std. 802.3® through MII and RMII interfaces.

– IEEE Std. 1588™ support

NOTE

Unlike MPC8306, MPC8306S does not provide IEEE 1588 support.

– HDLC/Transparent (bit rate up to QUICC Engine operating frequency / 8)

– HDLC Bus (bit rate up to 10 Mbps)

– Asynchronous HDLC (bit rate up to 2 Mbps)

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

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

• DDR SDRAM memory controller

— Programmable timing supporting DDR2 SDRAM

— Integrated SDRAM clock generation
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— 16-bit data interface, up to 266-MHz data rate

— 14 address lines

— The following SDRAM configurations are supported:

– Up to two physical banks (chip selects), 256-Mbyte per chip select for 16 bit data interface

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

– One 16-bit device or two 8-bit devices on a 16-bit bus

— Support for up to 16 simultaneous open pages for DDR2

— One clock pair to support up to 4 DRAM devices

— Supports auto refresh

— On-the-fly power management using CKE

• Enhanced local bus controller (eLBC)

— Non-multiplexed 26-bit address and 8-/16-bit data operating at up to 66 MHz

— Eight chip selects supporting eight external slaves

– Four chip selects dedicated

– Four chip selects offered as multiplexed option

— Supports boot from parallel NOR Flash and parallel NAND Flash

— Supports programmable clock ratio dividers

— Up to eight-beat burst transfers

— 16- and 8-bit ports, separate LWE for each 8 bit

— Three protocol engines available on a per chip select basis:

– General-purpose chip select machine (GPCM)

– Three user programmable machines (UPMs)

– NAND Flash control machine (FCM)

— Variable memory block sizes  for FCM, GPCM, and UPM mode

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

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

• 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 programmable priority

— External and internal interrupts directed to host processor

— Unique vector number for each interrupt source

• Enhanced secure digital host controller (eSDHC)

NOTE
MPC8306S does not support eSDHC.
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— Compatible with the SD Host Controller Standard Specification Version 2.0 with test event 
register support

— Compatible with the MMC System Specification Version 4.2

— Compatible with the SD Memory Card Specification Version 2.0 and supports the high capacity 
SD memory card

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

— Designed to work with SD Memory, miniSD Memory, SDIO, miniSDIO, SD Combo, MMC, 
MMCplus, and RS-MMC cards

— Card bus clock frequency up to 33.25 MHz 

— Supports 1-/4-bit SD and SDIO modes, 1-/4-bit modes

– Up to 133 Mbps data transfer for SD/SDIO/MMC cards using 4 parallel data lines

— Supports block sizes of 1 ~ 4096 bytes

• Universal serial bus (USB) dual-role controller

— Designed to comply with Universal Serial Bus Revision 2.0 Specification

— Supports operation as a stand-alone USB host controller

— Supports operation as a stand-alone USB device

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

• FlexCAN module 

NOTE
MPC8306S does not support FlexCAN module.

— Full implementation of the CAN protocol specification version 2.0B

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

— Powerful Rx FIFO ID filtering, capable of matching incoming IDs 

— Selectable backwards compatibility with previous FlexCAN module version

— Programmable loop-back mode supporting self-test operation

— Global network time, synchronized by a specific message

— Independent of the transmission medium (an external transceiver is required)

— Short latency time due to an arbitration scheme for high-priority messages

• Dual I2C interfaces

— Two-wire interface

— Multiple-master support

— Master or slave I2C mode support

— On-chip digital filtering rejects spikes on the bus

— I2C 1 can be used as the boot sequencer

• DMA Engine 1

— Support for the DMA engine with the following features:
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– Sixteen DMA channels

– All data movement via dual-address transfers: read from source, write to destination

– Transfer control descriptor (TCD) organized to support two-deep, nested transfer operations

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

– Explicit software initiation

– Initiation via a channel-to-channel linking mechanism for continuous transfers 
(independent channel linking at end of minor loop and/or major loop)

– Support for fixed-priority and round-robin channel arbitration

– Channel completion reported via optional interrupt requests

— Support for scatter/gather DMA processing 

• Direct memory access (DMA) controller (DMA Engine 2)

— Four independent fully programmable DMA channels 

— Concurrent execution across multiple channels with programmable bandwidth control

— Misaligned transfer capability for source/destination address

— Data chaining and direct mode

— Interrupt on completed segment, error, and chain

• DUART

— Two 2-wire interfaces (RxD, TxD)

– The same can be configured as one 4-wire interface (RxD, TxD, RTS, CTS)

— Programming model compatible with the original 16450 UART and the PC16550D

• Serial peripheral interface (SPI)

— Master or slave support

• Power management controller (PMC)

— Support core nap/sleep power management

— Exits low power state and returns to full-on mode on

– The core internal time base unit invokes a request to exit low power state

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

• Parallel I/O

— General-purpose I/O (GPIO)

– 56 parallel I/O pins multiplexed on various chip interfaces 

– Interrupt capability

• System timers

— Periodic interrupt timer

— Software watchdog timer

— Eight general-purpose timers 

• Real time clock (RTC) module
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— Maintains a one-second count, unique over a period of thousand of years

— Two possible clock sources: 

– External RTC clock (RTC_PIT_CLK)

– CSB bus clock

• IEEE Std. 1149.1™ compliant JTAG boundary scan

1.3 MPC8306/MPC8306S Architecture Overview
The following sections describe the major functional units of MPC8306/MPC8306S.

1.3.1 Power Architecture Core

The device contains the e300c3 Power Architecture processor core, which is an enhanced version of the 
MPC603e core (used in previous generations of PowerQUICC II processors). Enhancements include 
integrated parity checking, dual integer units, and other performance-enhancing features. The e300 core is 
upward software-compatible with existing MPC603e core-based products.

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

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

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

The e300 core is a low-power implementation of the family of microprocessors that implements Power 
Architecture technology. The core implements the 32-bit portion of the architecture, which provides 32-bit 
effective addresses, integer data types of 8, 16, and 32 bits, and floating-point data types of 32 and 64 bits. 

The core is a superscalar 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 e300c3 core integrates six execution units—two integer units (IU1 and IU2) with full multiply and 
divides, a branch processing unit (BPU) with static branch prediction, a load/store unit (LSU) for data 
transfers, a performance monitor, and a system register unit (SRU). The ability to execute five instructions 
in parallel and the use of simple instructions with rapid execution times yield high efficiency and 
throughput. Most integer instructions execute in one clock cycle; two integer instructions may be executed 
at the same time with the dual integer units. The FPU is pipelined so a single-precision multiply-add 
instruction can be issued and completed every clock cycle.

The e300c3 core provides independent on-chip, 16-Kbyte, four-way set-associative, physically-addressed 
instruction and data caches with parity and integrated way lock capabilities. The processor also features 
independent on-chip instruction and data memory management units (MMUs). The MMUs contain 
64-entry, two-way set-associative, data and instruction translation lookaside buffers (DTLB and ITLB) 
that provide support for demand-paged virtual memory address translation. The caches use a pseudo least 
recently used (PLRU) replacement algorithm; the TLBs use a least recently used (LRU) replacement 
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algorithm. The processor also supports block address translation through the use of two independent 
instruction and data block address translation (IBAT and DBAT) arrays of eight entries each. Effective 
addresses are compared simultaneously with all eight entries in the BAT array during block translation. 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 ways in 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 e300 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 I/O operations.

Figure 1-3 provides a block diagram of the e300 core that shows how the execution units (IU1, IU2, FPU, 
BPU, LSU, and SRU) operate independently and in parallel. Note that this is a conceptual diagram and 
does not attempt to show how these features are physically implemented on the chip.
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Figure 1-3. MPC8306 Integrated e300 Core Block Diagram
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1.3.2 QUICC Engine Block

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

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

• Five unified communication controllers (UCCs) with the following features:

— 10/100 Mbps Ethernet/IEEE® Std. 802.3® through MII and RMII interfaces

— IEEE Std. 1588™ support for MPC8306

— Ethernet, HDLC/HDLC bus, and transparent protocols (also known as fast protocols).

— Async HDLC that are user compatible with the SCC of the CPM

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

• Time slot assigner and serial interface (SI) for 2 TDMs and full duplex routing RAM of 512 entries.

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

Figure 1-4 shows the internal architecture and the interfaces provided by the QUICC Engine block. The 
QUICC Engine block contains five UCCs controlled by a single RISC engine. A common multiuser RAM 
is used to store parameters for RISC engine. The instruction RAM is used to run RISC code from the RAM. 
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Figure 1-4. QUICC Engine Block Architectural Block Diagram

1.3.2.1 QUICC Engine Interfaces

The following sections describe the different QUICC Engine interfaces.

1.3.2.1.1 System Interface

The QUICC Engine block communicates with the CPU core in the following ways:

• Many parameters are exchanged through the multiuser RAM.

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

• The QUICC Engine block generates interrupts through the system interface (SI) interrupt 
controller.

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

1.3.2.1.2 QUICC Engine Communication Interfaces

The following are the total number of interfaces in the QUICC Engine block:

• For MPC8306, one of the 3 RMII/MII interfaces is multiplexed with IEEE 1588 functions.

For MPC8306S, there are 3 RMII/MII interfaces in QUICC Engine block.
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• Some of the interfaces are multiplexed and cannot be used simultaneously.

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

The following MPC82xx/MPC85xx features have been modified for the QUICC Engine block:

• SCC DPLL is not provided

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

• HDLC bus protocol programming model is FCC- instead of SCC-compatible

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

• General circuits interface (GCI) circuits through the serial interface are not supported.

• The instruction RAM is indirectly accessed. 

1.3.2.3 Enhanced Features of the QUICC Engine Block Compared with the CPM

The following list highlights some significant improvements in the QUICC Engine block:

• Enhanced Ethernet features that provide for:

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

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

— UEC controller for 10/100 Mbps with support of VLAN

• IEEE Std. 1588 support

NOTE
Unlike MPC8306, MPC8306S does not provide IEEE 1588 support.

— The IEEE Std. 1588 hardware assistance is supported on the RMII/MII 10/100 Mbps interfaces 
(full and half duplex)

— Per packet timestamp tag for Rx

— Programmable timestamp capture for Tx

— Recognition of PTP packet periodic pulse generation

— Self-correcting precision timer with sub micro-second resolution

— Phase aligned adjustable (divide by N) clock output

— Two 64-bit alarm (future time) registers that hold the value of the future time for comparison

– Maskable interrupts on alarm

– Programmable polarity for both alarm (future time) output signals

— Supports two timestamp trigger pins

• User can modify the peripheral’s (UCC) parameter RAM base address in the multi-user RAM

• User programmable FIFO size for UCC fast protocols.
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The main features of the enhanced local bus controller (eLBC) are as follows:

• Memory controller with eight memory banks (chip selects)

— 32-bit address decoding with mask

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

— Selection of control signal generation on a per-bank basis

— Data buffer controls activated on a per-bank basis

— Automatic segmentation of large transactions into memory accesses optimized for bus width 
and addressing capability

— Write-protection capability

— Atomic operation

• General-purpose chip-select machine (GPCM)

— Compatible with SRAM, EPROM, NOR Flash EEPROM, FEPROM, and peripherals

— Global (boot) chip-select available at system reset

— Boot chip-select support for 8- and 16-bit devices

— Minimum three-clock access to external devices

— Two byte-write-enable signals (LWE[0:1])

— Output enable signal (LOE)

— External access termination signal (LGTA)

• NAND Flash 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 allow 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

• Three user-programmable machines (UPMs)

— Programmable-array-based machine controls external signal timing with a granularity 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 
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— Each UPM can be defined to support devices with depths of 64, 128, 256, and 512 Kbytes, and 
1, 2, 4, 8, 16, 32, 64 Mbytes

— Support for 8- and 16-bit devices

— Page mode support for successive transfers within a burst

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

1.3.5 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 signals with 
two priority schemes for 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

• IPIC can support external interrupt request with programmable triggering mechanism. It can be 
programmed to use one of the following mechanisms:

— Active low level triggering

— Active high level triggering

— Raising edge triggering 

— Falling edge triggering

1.3.6 Enhanced Secure Digital Host Controller (eSDHC)

The enhanced secure digital host controller (eSDHC) provides an interface between the host system and 
these types of memory cards:

• Multi-MediaCard (MMC)

MMC is a universal low-cost data storage and communication medium designed to cover a wide 
area of applications including mobile video and gaming, which are available from either pre-loaded 
MMC cards or downloadable from cellular phones, WLAN, or other wireless networks.

• Secure digital (SD) card

The secure digital (SD) card is an evolution of old MMC technology. It is specifically designed to 
meet the security, capacity, performance, and environment requirements inherent in the emerging 
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• Interrupt

• Isochronous

Figure 1-5. USB Controllers Port Configuration

1.3.7.1 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 
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— Supports one upstream-facing port

— Supports three programmable bidirectional USB endpoints

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

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

• Supports USB on-the-go mode when using an external ULPI (UTMI+ low-pin interface) PHY

1.3.8 FlexCAN Module

NOTE
MPC8306S does not support FlexCAN module.
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1.3.10 DMA Engine 1

The direct memory access (DMA) is capable of performing complex data transfers with minimal 
intervention from a host processor via two programmable channels. The hardware architecture includes a 
DMA engine which performs source and destination address calculations, and the actual data movement 
operations, along with a local memory containing the transfer control descriptors (TCD) for the channels. 
This SRAM-based implementation is utilized to minimize the overall module size.

The DMA is a highly-programmable data transfer engine, which has been optimized to minimize the 
required intervention from the host processor. It is intended for use in applications where the data size to 
be transferred is statically known, and is not defined within the data packet itself. The DMA hardware 
supports:

• Single design with two channels (Tx and Rx)

• 32-byte transfer control descriptor per channel stored in local memory

• 32 bytes of data registers, used as temporary storage to support burst transfers

1.3.11 Dual Universal Asynchronous Receiver/Transmitter (DUART)

MPC8306 and MPC8306S include two DUARTs intended for use in maintenance, bring up, and debug 
systems. The device provides a standard two-wire data (TXD, RXD) for each port (can also be configured 
as one 4-wire interface (RxD, TxD, RTS, CTS)). The DUART is a slave interface. An interrupt is provided 
to the interrupt controller. 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)

• 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

• Software-selectable serial-interface data format (data length, parity, 1/1.5/2 STOP bit, and baud 
rate)

• Line status registers

• Line-break detection and generation
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• Internal diagnostic support, local loopback, and break functions

• Prioritized interrupt reporting

• Overrun, parity, and framing error detection

1.3.12 Serial Peripheral Interface (SPI)

The serial peripheral interface (SPI) allows the device to exchange data between other 
PowerQUICC family chips, Ethernet PHYs for configuration, and peripheral devices such as EEPROMs, 
real-time clocks, A/D converters, and ISDN devices.

The SPI is a full-duplex, synchronous, character-oriented channel that supports a four-wire interface 
(receive, transmit, clock, and slave select). The SPI block consists of transmitter and receiver sections, an 
independent baud-rate generator, and a control unit.

1.3.13 System Timers

The system includes the following timers:

• Periodic interrupt timer

• Software watchdog timer

• One general-purpose timer block, supporting four 16-bit programmable timers, two cascaded 
32-bit timers, or one cascaded 64-bit counter

1.3.14 Real Time Clock

RTC has the following features:

• Maintains a one-second count, unique over a period of thousand of years

• A 32-bit counter, which:

— Increments for every one second

— Can be initialized by software to a specific initial count value

• An alarm function with programmable and maskable alarm interrupt

• Programmable and maskable every second interrupt

• Two possible clock sources: 

— External RTC clock (RTC_PIT_CLK)

— CSB bus clock

• RTC function can be disabled, if required
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Chapter 2  
Memory Map
This chapter describes the MPC8306 and MPC8306S 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.

2.1 Internal Memory-Mapped Registers
All of the memory-mapped registers in the device are contained within a 2-Mbyte address region. To allow 
for flexibility, the base address of the memory-mapped registers is re-locatable in the local address space. 
The local address map location of this register block is controlled by the internal memory-mapped registers 
base address register (IMMRBAR). See Section 6.2.4.1, “Internal Memory Map Registers Base Address 
Register (IMMRBAR),” for more information. The default value for IMMRBAR is 0xFF40_0000.

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

In addition, many configuration registers affect accesses to other memory regions; therefore, writes to 
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 writes to configuration registers are in effect, the final 
configuration register write should be followed immediately by a read of the same register, and that should 
be followed by a sync instruction. Then accesses can safely be made to memory regions affected by the 
configuration register write.

2.3 IMMR Address Map
Table 2-1 lists the location of the functional block base addresses for the entire IMMRBAR space. Unless 
stated otherwise in a particular block, all accesses to and from the memory-mapped registers must be made 
with 32-bit accesses. There is no support for accesses of sizes other than 32 bits.

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

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

Cross-references are provided to the IMMRBAR maps for each individual block. A complete listing of all 
registers is provided in Appendix A, “Complete List of Configuration, Control, and Status Registers.”

Table 2-1. IMMR Memory Map

Block Base Address Block Actual Size Window
Section/

Page

0x0_0000–0x0_01FF System configuration 512 bytes 512 bytes 6.3/6-12

0x0_0200–0x0_02FF Watchdog timer 16 bytes 256 bytes 6.4/6-39

0x0_0300–0x0_03FF Real time clock 32 bytes 256 bytes 6.5/6-47

0x0_0400–0x0_04FF Periodic interval timer 32 bytes 256 bytes 6.6/6-54

0x0_0500–0x0_05FF Global timers module 1 64 bytes 256 bytes 6.7/6-60

0x0_0600–0x0_06FF Reserved — 256 bytes —

0x0_0700–0x0_07FF Integrated programmable 
interrupt controller (IPIC)

128 bytes 256 bytes
9.5/9-6

0x0_0800–0x0_08FF System arbiter 30 bytes 256 bytes 7.2/7-2

0x0_0900–0x0_09FF Reset module 44 bytes 256 bytes 4.5.1/4-26

0x0_0A00–0x0_0AFF Clock module 44 bytes 256 bytes 4.5.2/4-30

0x0_0B00–0x0_0BFF Power management control 
module

20 bytes 256 bytes 6.8/6-76

0x0_0C00–0x0_0CFF GPIO 1 24 bytes 256 bytes 21.3/21-2

0x0_0D00–0x0_0DFF GPIO 2 24 bytes 256 bytes 21.3/21-2

0x0_0E00–0x0_12FF Reserved — 1.25 Kbytes —

0x0_1300–0x0_13FF QUICC Engine port 
interrupts

20 256 bytes 9.5/9-6

0x0_1400–0x0_17FF Reserved — 1 Kbyte —

0x0_1800–0x0_1FFF Reserved — 2 Kbytes —

0x0_2000–0x0_2FFF DDR memory controller 3.8 Kbytes 4 Kbytes 10.4/10-8

0x0_3000–0x0_30FF I2C controller 1 24 bytes 256 bytes
17.3/17-4

0x0_3100–0x0_31FF I2C controller 2 24 bytes 256 bytes

0x0_3200–0x0_44FF Reserved — 4.75 Kbytes —

0x0_4500–0x0_46FF DUART1
(UART1 and UART2)

18 bytes x 2 512 bytes 18.3/18-4

0x0_4700–0x0_48FF Reserved — 512 bytes —

0x0_4900–0x0_4AFF DUART2
(UART3 and UART4)

18 bytes x 2 512 bytes 18.3/18-4
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0x0_4B00–0x0_4FFF Reserved — 1.25 Kbytes —

0x0_5000–0x0_5FFF eLBC 224 bytes 4 Kbytes 11.3/11-8

0x0_6000–0x0_6FFF Reserved — 4 Kbytes —

0x0_7000–0x0_70FF SPI 24 bytes 256 bytes 19.4/19-8

0x0_7100–0x0_80FF Reserved — 3.75 Kbytes —

0x0_8100–0x0_82FF DMA Engine 2 680 bytes 768 bytes 14.2/14-2

0x0_8300–0x1_BFFF Reserved — 79.25 Kbytes —

0x1_C000–0x1_CFFF FlexCAN 11 1024 bytes 4 Kbytes 15.3/15-5

0x1_D000–0x1_DFFF FlexCAN 22 1024 bytes 4 Kbytes 15.3/15-5

0x1_E000–0x2_2FFF Reserved — 20 Kbytes —

0x2_3000–0x2_3FFF USB DR (Device/ OTG) 1280 bytes 4 Kbytes 16.3/16-4

0x2_4000–0x2_8FFF Reserved — 20 Kbytes —

0x2_9000–0x2_9FFF FlexCAN 33 1024 bytes 4 Kbytes 15.3/15-5

0x2_A000–0x2_AFFF FlexCAN 44 1024 bytes 4 Kbytes 15.3/15-5

0x2_B000–0x2_BFFF Reserved — 4 Kbytes —

0x2_C000–0x2_DFFF DMA Engine 1 8 Kbytes 8 kbytes 13.2/13-2

0x2_E000–0x2_EFFF eSDHC5 4 Kbytes 4 Kbytes 12.4/12-5

0x2_F000–0xE_FFFF Reserved — 772 Kbytes —

0xF_0000–0xF_7FFF Reserved — 32 Kbytes —

0xF_8000–0xF_FFFF Reserved — 32 kbytes —

0x10_0000–0x1F_FFFF QUICC Engine 1 Mbyte 1 Mbytes 22.1/22-1

0x20_0000–0xFF_FFFF Reserved — 14 Mbytes —

1 FlexCAN 1 is not available in MPC8306S
2 FlexCAN 2 is not available in MPC8306S
3 FlexCAN 3 is not available in MPC8306S
4 FlexCAN 4 is not available in MPC8306S
5 eSDHC is not available in MPC8306S

Table 2-1. IMMR Memory Map (continued)

Block Base Address Block Actual Size Window
Section/

Page
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Chapter 3  
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 a list 
ordered by functional block and a list by alphabetical order.

• List of output signal states at reset.

NOTE
A bar over a signal name indicates that the signal is active low, such as 
MWE. Active-low signals are referred to as asserted (active) when they are 
low and negated when they are high. Signals that are active high, such as 
FEC3_RX_DV, are referred to as asserted when they are high and negated 
when they are low.

3.1 Signals Overview
The signals are grouped as follows:

NOTE
FlexCAN, IEEE 1588, and eSDHC interface signals are not available in 
MPC8306S.

• DDR2 memory interface signals

• DUART interface signals

• I2C interface signals

• QUICC Engine Ethernet management 
signals

• QUICC Engine FEC signals

• QUICC Engine TDM/HDLC signals

• eLBC signals

• GPIO interface signals

• Global timers

• USB signals

• IEEE 1588 signals

• IPIC interface signals

• SPI interface signals

• JTAG interface signals

• FlexCAN interface signals

• System control signals

• Test interface signals

• Clock interface signals

• eSDHC interface signals

• Miscellaneous signals
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3.1.1 MPC8306 Signals

Figure 3-1 and Figure 3-2 show the external signals of the device and how the signals are grouped for the 
MPC8306. Refer to the MPC8306 PowerQUICC II Pro Integrated Communications Processor Family 
Hardware Specification for a pinout diagram showing pin numbers and a listing of all the electrical and 
mechanical specifications.

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.
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Figure 3-1. MPC8306 Signal Groupings (1 of 2)
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Figure 3-2. MPC8306 Signal Groupings (2 of 2)
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The following tables provide summaries of MPC8306 signal functions. Table 3-1 provides a summary of 
signals grouped by function. These tables detail the signal name, interface, alternate functions, number of 
signals, and whether the signal is an input, output, or bidirectional. Finally, the table provides a pointer to 
the table where the signal function is described.

Table 3-1. MPC8306 Signal Reference by Functional Block

Name Description
Functional

Block
Alternate

Function(s)
No. of

Signals
I/O Table/Page

MA[0:13] DDR address DDR2 — 14 O 10-3/10-5

MBA[0:2] DDR bank select DDR2 — 3 O 10-3/10-5

MCAS DDR column address strobe DDR2 — 1 O 10-3/10-5

MCK0 DDR differential clocks DDR2 — 1 O 10-3/10-5

MCK DDR differential clocks DDR2 — 1 O 10-3/10-5

MCKE DDR clock enable DDR2 — 1 O 10-3/10-5

MCS[0:1] DDR chip select DDR2 — 2 O 10-3/10-5

MDM[0:1] DDR data mask DDR2 — 2 O 10-3/10-5

MDQ[0:15] DDR data DDR2 — 16 I/O 10-3/10-5

MDQS[0:1] DDR data strobe DDR2 — 2 I/O 10-3/10-5

MODT[0:1] DDR on-die termination DDR2 — 2 O 10-3/10-5

MRAS DDR row address strobe DDR2 — 1 O 10-3/10-5

MVREF DDR DRAM reference DDR2 — 1 PWR 10-3/10-5

MWE DDR write enable DDR2 — 1 O 10-3/10-5

MSRCID[0] DDR memory debug 
source ID 0

DDR GPIO[0]/RXCAN1/
SD_CLK

1 I/O 10-3/10-5

MSRCID[1] DDR memory debug 
source ID 1

DDR GPIO[1]/TXCAN1/
SD_CMD

1 I/O 10-3/10-5

MSRCID[2] DDR memory debug 
source ID 2

DDR GPIO[2]/RXCAN2/
SD_CD

1 I/O 10-3/10-5

MSRCID[3] DDR memory debug 
source ID 3

DDR GPIO[3]/TXCAN2/
SD_WP

1 I/O 10-3/10-5

MSRCID[4] DDR memory debug 
source ID 4

DDR GPIO[4]/RXCAN3/
SD_DAT[0]

1 I/O 10-3/10-5

MDVAL Memory debug data valid DDR GPIO[5]/TXCAN3/
SD_DAT[1]

1 I/O 10-3/10-5

LA[16:25] LBC port address eLBC — 10 O 11-2/11-5

LAD[0:15] LBC address date eLBC — 16 I/O 11-2/11-5

LALE LBC address latch enable eLBC — 1 O 11-2/11-5

LB_POR_CFG_BOOT
_ECC

Enable/disable ECC for 
Flash during RCW load

eLBC USBDR_PCTL[0]/
UART2_SOUT[1]

1 I/O 11-2/11-5
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LB_POR_BOOT_
ERR

Status of ECC error during 
boot loading from Flash

eLBC USBDR_PCTL[1]/
UART2_SOUT[2]/
UART2_RTS[1]

1 O 11-2/11-5

LBCTL LBC date buffer control eLBC — 1 O 11-2/11-5

LCLK0 LBC clock 0 eLBC — 1 O 11-2/11-5

LCS[0:3] LBC chip select 0–3 eLBC — 4 O 11-2/11-5

LCS[4] LBC chip select 4 eLBC UART1_SOUT[1]/
LSRCID[4]

1 O 11-2/11-5

LCS[5] LBC chip select 5 eLBC UART1_SIN[1]/
LDVAL

1 I/O 11-2/11-5

LCS[6] LBC chip select 6 eLBC UART1_SOUT[2]/
UART1_RTS[1]

1 O 11-2/11-5

LCS[7] LBC chip select 7 eLBC UART1_SIN[2]/
UART1_CTS1

1 I/O 11-2/11-5

LGPL[0:3] LBC UPM general purpose 
line 0,1

eLBC — 4 O 11-2/11-5

LGPL4/LGTA/LUPWAI
T/LFRB

LBC UPM general purpose 
line 4

eLBC — 1 I/O 11-2/11-5

LGPL5 LBC UPM general purpose 
line 5

eLBC — 1 O 11-2/11-5

LWE[0:1] LBC write enable 0,1 eLBC — 2 O 11-2/11-5

LSRCID[0] Local bus debug 
source ID 0

eLBC SPICLK 1 I/O 11-2/11-5

LSRCID[1] Local bus debug source ID 1 eLBC SPISEL 1 I/O 11-2/11-5

LSRCID[2] Local bus debug source ID 2 eLBC SPIMOSI 1 I/O 11-2/11-5

LSRCID[3] Local bus debug source ID 3 eLBC SPIMISO 1 I/O 11-2/11-5

LSRCID[4] Local bus debug source ID 4 eLBC UART1_SOUT[1]/LCS[4
]

1 O 11-2/11-5

LDVAL Local bus debug data valid eLBC UART1_SIN[1]/LCS[5] 1 I/O 11-2/11-5

UART1_CTS[1] DUART clear to send 1 DUART UART1_SIN[2]/LCS[7] 1 I/O 18-2/18-3

UART1_RTS[1] DUART ready to send 1 DUART UART1_SOUT[2]/LCS[6
]

1 O 18-2/18-3

UART1_SIN[1] DUART serial data in 1 DUART LDVAL/LCS[5] 1 I/O 18-2/18-3

UART1_SIN[2] DUART serial data in 2 DUART UART1_CTS1/LCS[7] 1 I/O 18-2/18-3

UART1_SOUT[1] DUART serial data out 1 DUART LSRCID[4]/LCS[4] 1 O 18-2/18-3

UART1_SOUT[2] DUART serial data out 2 DUART UART1_RTS1/LCS[6] 1 O 18-2/18-3

Table 3-1. MPC8306 Signal Reference by Functional Block (continued)

Name Description
Functional

Block
Alternate

Function(s)
No. of

Signals
I/O Table/Page
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UART1_CTS[1] DUART clear to send 1 DUART USBDR_TXDRXD[3]/
UART1_SIN[2]/

QE_BRG[2]

1 I/O 18-2/18-3

UART1_RTS[1] DUART ready to send 1 DUART USBDR_TXDRXD[2]/
UART1_SOUT[2]/

QE_BRG[1]

1 I/O 18-2/18-3

UART1_SIN[1] DUART serial data in 1 DUART USBDR_TXDRXD[1]/
GPIO[33]/

QE_TRB[1]

1 I/O 18-2/18-3

UART1_SIN[2] DUART serial data in 2 DUART USBDR_TXDRXD[3]/
UART1_CTS[1]/

QE_BRG[2]

1 I/O 18-2/18-3

UART1_SOUT[1] DUART serial data out 1 DUART USBDR_TXDRXD[0]/
GPIO[32]/

QE_TRB[0]

1 I/O 18-2/18-3

UART1_SOUT[2] DUART serial data out 2 DUART USBDR_TXDRXD[2]/
UART1_RTS[1]/

QE_BRG[1]

1 I/O 18-2/18-3

UART2_CTS[1] DUART clear to send 1 DUART USBDR_CLK/
UART2_SIN[2]

1 I 18-2/18-3

UART2_RTS[1] DUART ready to send 1 DUART USBDR_PCTL[1]/
UART2_SOUT[2]/

LBC_POR_BOOT_
ERR

1 O 18-2/18-3

UART2_SIN[1] DUART serial data in 1 DUART USBDR_NXT/
QE_EXT_REQ_4

1 I/O 18-2/18-3

UART2_SIN[2] DUART serial data in 2 DUART USBDR_CLK/
UART2_CTS[1]

1 I 18-2/18-3

UART2_SOUT[1] DUART serial data out 1 DUART USBDR_PCTL[0]/
LB_POR_CFG_BOOT_

ECC

1 I/O 18-2/18-3

UART2_SOUT[2] DUART serial data out 2 DUART USBDR_PCTL[1]/
UART2_RTS[1]/

LB_POR_BOOT_
ERR

1 O 18-2/18-3

QE_CLK_IN Reference clock input for QE 
PLL

Clocks — 1 I 4-2/4-2

RTC_PIT_CLOCK Clock input for RTC and PIT 
blocks (32.768 KHz clock is 
commonly used)

Clocks — 1 I 4-2/4-2

SYS_CLK_IN Reference input clock for 
system PLL

Clocks — 1 I 4-2/4-2

Table 3-1. MPC8306 Signal Reference by Functional Block (continued)

Name Description
Functional

Block
Alternate

Function(s)
No. of

Signals
I/O Table/Page



Signal Descriptions

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

3-8 Freescale Semiconductor
 

SD_CD Card detection signal eSDHC GPIO[2]/RXCAN2/
MSRCID[2]

1 I/O 12-1/12-5

SD_CLK eSDHC clock out eSDHC GPIO[0]/RXCAN1/
MSRCID[0]

1 I/O 12-1/12-5

SD_CMD eSDHC command/ 
response signal

eSDHC GPIO[1]/TXCAN1/
MSRCID[1]

1 I/O 12-1/12-5

SD_DAT[0] Data signal 0 eSDHC GPIO[4]/RXCAN3/
MSRCID[4]

1 I/O 12-1/12-5

SD_DAT[1] Data signal1 eSDHC GPIO[5]/TXCAN3/
MDVAL

1 I/O 12-1/12-5

SD_DAT[2] Data signal2 eSDHC GPIO[6]/RXCAN4/
QE_EXT_REQ_3

1 I/O 12-1/12-5

SD_DAT[3] Data signal3 eSDHC GPIO[7]/TXCAN4/
QE_EXT_REQ_1

1 I/O 12-1/12-5

SD_WP Write protection signal eSDHC GPIO[3]/TXCAN2/
MSRCID[3]

1 I/O 12-1/12-5

SPICLK SPI clock SPI LSRCID[0] 1 I/O 19-2/19-7

SPIMISO SPI master-in slave-out SPI LSRCID[3] 1 I/O 19-2/19-7

SPIMOSI SPI master-out slave-in SPI LSRCID[2] 1 I/O 19-2/19-7

SPISEL SPI slave select SPI LSRCID[1] 1 I/O 19-2/19-7

IRQ[0]/ MCP_IN External interrupt 0/ 
Machine check interrupt 
input

IPIC CE_PIO[0] 1 I/O 9-1/9-6

IRQ[1] External interrupt 1 IPIC MCP_OUT 1 I/O 9-1/9-6

IRQ[2] External interrupt 2 IPIC SPISEL_BOOT/IIC_SD
A2/CKSTOP_OUT

1 I/O 9-1/9-6

IRQ[3] External interrupt 3 IPIC CKSTOP_IN 1 I 9-1/9-6

MCP_OUT Machine check interrupt 
output

IPIC IRQ[1] 1 I/O 9-1/9-6

TCK Test clock JTAG — 1 I 20-2/20-2

TDI Test data in JTAG — 1 I 20-2/20-2

TDO Test data out JTAG — 1 O 20-2/20-2

TMS Test mode select JTAG — 1 I 20-2/20-2

TRST Test reset JTAG — 1 I 20-2/20-2

FEC_MDC FEC management data 
clock

FEC — 1 O 6-23/6-17

FEC_MDIO FEC management data 
in/out

FEC — 1 I/O 6-23/6-17

Table 3-1. MPC8306 Signal Reference by Functional Block (continued)

Name Description
Functional

Block
Alternate

Function(s)
No. of

Signals
I/O Table/Page
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FEC1_COL FEC1 collision detect FEC1 GTM1_TIN[1]/GPIO[16] 1 I/O 6-23/6-17

FEC1_CRS FEC1 carrier case FEC1 GTM1_TGATE[1]/
GPIO[17]

1 I/O 6-23/6-17

FEC1_RX_CLK FEC1 receive clock FEC1 GPIO[18] 1 I/O 6-23/6-17

FEC1_RX_DV FEC1 receive data valid FEC1 GTM1_TIN[2]/GPIO[19] 1 I/O 6-23/6-17

FEC1_RX_ER FEC1 receive error FEC1 GTM1_TGATE[2]/
GPIO[20]

1 I/O 6-23/6-17

FEC1_RXD[0] FEC1 receive data 0 FEC1 GPIO[21] 1 I/O 6-23/6-17

FEC1_RXD[1] FEC1 receive data 1 FEC1 GTM1_TIN[3]/
GPIO[22]

1 I/O 6-23/6-17

FEC1_RXD[2] FEC1 receive data 2 FEC1 GTM1_TGATE[3]/
GPIO[23]

1 I/O 6-23/6-17

FEC1_RXD[3] FEC1 receive data 3 FEC1 GPIO[24] 1 I/O 6-23/6-17

FEC1_TX_CLK FEC1 transmit clock in FEC1 GTM1_TIN[4]/
GPIO[25]

1 I/O 6-23/6-17

FEC1_TX_EN FEC1 transmit enable FEC1 GTM1_TGATE[4]/
GPIO[26]

1 I/O 6-23/6-17

FEC1_TX_ER FEC1 transmit error FEC1 GTM1_TOUT[4]/
GPIO[27]

1 I/O 6-23/6-17

FEC1_TXD[0] FEC1 transmit data 0 FEC1 GTM1_TOUT[1]/
GPIO[28]

1 I/O 6-23/6-17

FEC1_TXD[1] FEC1 transmit data 1 FEC1 GTM1_TOUT[2]/
GPIO[29]

1 I/O 6-23/6-17

FEC1_TXD[2] FEC1 transmit data 2 FEC1 GTM1_TOUT[3]/
GPIO[30]

1 I/O 6-23/6-17

FEC1_TXD[3] FEC1 transmit data 3 FEC1 GPIO[31] 1 I/O 6-23/6-17

FEC2_COL FEC2 collision detect FEC2 GPIO[32] 1 I/O 6-23/6-17

FEC2_CRS FEC2 carrier case FEC2 GPIO[33] 1 I/O 6-23/6-17

FEC2_RX_CLK FEC2 receive clock FEC2 GPIO[34] 1 I/O 6-23/6-17

FEC2_RX_DV FEC2 receive data valid FEC2 GPIO[35] 1 I/O 6-23/6-17

FEC2_RX_ER FEC2 receive error FEC2 GPIO[36] 1 I/O 6-23/6-17

FEC2_RXD[0] FEC2 receive data 0 FEC2 GPIO[37] 1 I/O 6-23/6-17

FEC2_RXD[1] FEC2 receive data 1 FEC2 GPIO[38] 1 I/O 6-23/6-17

FEC2_RXD[2] FEC2 receive data 2 FEC2 GPIO[39] 1 I/O 6-23/6-17

FEC2_RXD[3] FEC2 receive data 3 FEC2 GPIO[40] 1 I/O 6-23/6-17

FEC2_TX_CLK FEC2 transmit clock in FEC2 GPIO[41] 1 I/O 6-23/6-17
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FEC2_TX_EN FEC2 transmit enable FEC2 GPIO[42] 1 I/O 6-23/6-17

FEC2_TX_ER FEC2 transmit error FEC2 GPIO[43] 1 I/O 6-23/6-17

FEC2_TXD[0] FEC2 transmit data 0 FEC2 GPIO[44] 1 I/O 6-23/6-17

FEC2_TXD[1] FEC2 transmit data 1 FEC2 GPIO[45] 1 I/O 6-23/6-17

FEC2_TXD[2] FEC2 transmit data 2 FEC2 GPIO[46] 1 I/O 6-23/6-17

FEC2_TXD[3] FEC2 transmit data 3 FEC2 GPIO[47] 1 I/O 6-23/6-17

FEC3_COL FEC3 collision detect FEC3 GPIO[48] 1 I/O 6-23/6-17

FEC3_CRS FEC3 carrier case FEC3 GPIO[49] 1 I/O 6-23/6-17

FEC3_RX_CLK FEC3 receive clock FEC3 GPIO[50] 1 I/O 6-23/6-17

FEC3_RX_DV FEC3 receive data valid FEC3 GPIO[51] 1 I/O 6-23/6-17

FEC3_RX_ER FEC3 receive error FEC3 GPIO[52] 1 I/O 6-23/6-17

FEC3_RXD[0] FEC3 receive data 0 FEC3 GPIO[53] 1 I/O 6-23/6-17

FEC3_RXD[1] FEC3 receive data 1 FEC3 GPIO[54] 1 I/O 6-23/6-17

FEC3_RXD[2] FEC3 receive data 2 FEC3 FEC_TMR_TRIG[1]/
GPIO[55]

1 I/O 6-23/6-17

FEC3_RXD[3] FEC3 receive data 3 FEC3 FEC_TMR_TRIG[2]/
GPIO[56]

1 I/O 6-23/6-17

FEC3_TX_CLK FEC3 transmit clock in FEC3 FEC_TMR_CLK/
GPIO[57]

1 I/O 6-23/6-17

FEC3_TX_EN FEC3 transmit enable FEC3 FEC_TMR_GCLK/
GPIO[58]

1 I/O 6-23/6-17

FEC3_TX_ER FEC3 transmit error FEC3 FEC_TMR_PP[1]/
GPIO[59]

1 I/O 6-23/6-17

FEC3_TXD[0] FEC3 transmit data 3 FEC3 FEC_TMR_PP[2]/
GPIO[60]

1 I/O 6-23/6-17

FEC3_TXD[1] FEC3 transmit data 2 FEC3 FEC_TMR_PP[3]/
GPIO[61]

1 I/O 6-23/6-17

FEC3_TXD[2] FEC3 transmit data 1 FEC3 FEC_TMR_ALARM[1]/
GPIO[62]

1 I/O 6-23/6-17

FEC3_TXD[3] FEC3 transmit data 0 FEC3 FEC_TMR_ALARM[2]/
GPIO[63]

1 I/O 6-23/6-17

RXCAN1 FlexCAN 1 receive data FlexCAN GPIO[0]/SD_CLK/
MSRCID[0]

1 I/O 15-1/15-5

TXCAN1 FlexCAN 1 transmit data FlexCAN GPIO[1]/SD_CMD/
MSRCID[1]

1 I/O 15-1/15-5

RXCAN2 FlexCAN 2 receive data FlexCAN GPIO[2]/SD_CD/
MSRCID[2]

1 I/O 15-1/15-5
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TXCAN2 FlexCAN 2 transmit data FlexCAN GPIO[3]/SD_WP/
MSRCID[3]

1 I/O 15-1/15-5

RXCAN3 FlexCAN 3 receive data FlexCAN GPIO[4]/SD_DAT[0]/
MSRCID[4]

1 I/O 15-1/15-5

TXCAN3 FlexCAN 3 transmit data FlexCAN GPIO[5]/SD_DAT[1]/
MDVAL

1 I/O 15-1/15-5

RXCAN4 FlexCAN 4 receive data FlexCAN GPIO[6]/SD_DAT[2]/
QE_EXT_REQ_3

1 I/O 15-1/15-5

TXCAN4 FlexCAN 4 transmit data FlexCAN GPIO[7]/SD_DAT[3]/
QE_EXT_REQ_1

1 I/O 15-1/15-5

GTM1_TGATE[1] Timer gate 1 Global timers FEC1_CRS/GPIO[17] 1 I/O 6-57/6-62

GTM1_TGATE[2] Timer gate 2 Global timers FEC1_RX_ER/GPIO[20
]

1 I/O 6-57/6-62

GTM1_TGATE[3] Timer gate 3 Global timers FEC1_RXD[2]/GPIO[23] 1 I/O 6-57/6-62

GTM1_TGATE[4] Timer gate 4 Global timers FEC1_TX_EN/GPIO[26] 1 I/O 6-57/6-62

GTM1_TIN[1] Timer in 1 Global timers FEC1_COL/GPIO[16] 1 I/O 6-57/6-62

GTM1_TIN[2] Timer in 2 Global timers FEC1_RX_DV/GPIO[19
]

1 I/O 6-57/6-62

GTM1_TIN[3] Timer in 3 Global timers FEC1_RXD[1]/GPIO[22] 1 I/O 6-57/6-62

GTM1_TIN[4] Timer in 4 Global timers FEC1_TX_CLK/
GPIO[25]

1 I/O 6-57/6-62

GTM1_TOUT[1] Timer out 1 Global timers FEC1_TXD[0]/GPIO[28] 1 I/O 6-57/6-62

GTM1_TOUT[2] Timer out 2 Global timers FEC1_TXD[1]/GPIO[29] 1 I/O 6-57/6-62

GTM1_TOUT[3] Timer out 3 Global timers FEC1_TXD[2]/GPIO[30] 1 I/O 6-57/6-62

GTM1_TOUT[4] Timer out 4 Global timers FEC1_TX_ER/GPIO[27] 1 I/O 6-57/6-62

GPIO[0] General purpose input/ 
output signal 0

GPIO RXCAN1/SD_CLK/
MSRCID[0]

1 I/O 21-1/21-2

GPIO[1] General purpose input/ 
output signal 1

GPIO TXCAN1/SD_CMD/
MSRCID[1]

1 I/O 21-1/21-2

GPIO[2] General purpose input/ 
output signal 2

GPIO RXCAN2/SD_CD/
MSRCID[2]

1 I/O 21-1/21-2

GPIO[3] General purpose input/ 
output signal 3

GPIO TXCAN2/SD_WP/
MSRCID[3]

1 I/O 21-1/21-2

GPIO[4] General purpose input/ 
output signal 4

GPIO RXCAN3/SD_DAT[0]/
MSRCID[4]

1 I/O 21-1/21-2

GPIO[5] General purpose input/ 
output signal 5

GPIO TXCAN3/SD_DAT[1]/
MDVAL

1 I/O 21-1/21-2
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GPIO[6] General purpose input/ 
output signal 6

GPIO RXCAN4/SD_DAT[2]/
QE_EXT_REQ_3

1 I/O 21-1/21-2

GPIO[7] General purpose input/ 
output signal 7

GPIO TXCAN4/SD_DAT[3]/
QE_EXT_REQ_1

1 I/O 21-1/21-2

GPIO[16] General purpose input/ 
output signal 16

GPIO FEC1_COL/
GTM1_TIN[1]

1 I/O 21-1/21-2

GPIO[17] General purpose input/ 
output signal 17

GPIO FEC1_CRS/
GTM1_TGATE[1]

1 I/O 21-1/21-2

GPIO[18] General purpose input/ 
output signal 18

GPIO FEC1_RX_CLK 1 I/O 21-1/21-2

GPIO[19] General purpose input/ 
output signal 19

GPIO FEC1_RX_DV/
GTM1_TIN[2]

1 I/O 21-1/21-2

GPIO[20] General purpose input/ 
output signal 20

GPIO FEC1_RX_ER/
GTM1_TGATE[2]

1 I/O 21-1/21-2

GPIO[21] General purpose input/ 
output signal 21

GPIO FEC1_RXD[0] 1 I/O 21-1/21-2

GPIO[22] General purpose input/ 
output signal 22

GPIO FEC1_RXD[1]/
GTM1_TIN[3]

1 I/O 21-1/21-2

GPIO[23] General purpose input/ 
output signal 23

GPIO FEC1_RXD[2]/
GTM1_TGATE[3]

1 I/O 21-1/21-2

GPIO[24] General purpose input/ 
output signal 24

GPIO FEC1_RXD[3] 1 I/O 21-1/21-2

GPIO[25] General purpose input/ 
output signal 25

GPIO FEC1_TX_CLK/
GTM1_TIN[4]

1 I/O 21-1/21-2

GPIO[26] General purpose input/ 
output signal 26

GPIO FEC1_TX_EN/
GTM1_TGATE[4]

1 I/O 21-1/21-2

GPIO[27] General purpose input/ 
output signal 27

GPIO FEC1_TX_ER/
GTM1_TOUT[4]

1 I/O 21-1/21-2

GPIO[28] General purpose input/ 
output signal 28

GPIO FEC1_TXD[0]/
GTM1_TOUT[1]

1 I/O 21-1/21-2

GPIO[29] General purpose input/ 
output signal 29

GPIO FEC1_TXD[1]/
GTM1_TOUT[2]

1 I/O 21-1/21-2

GPIO[30] General purpose input/ 
output signal 30

GPIO FEC1_TXD[2]/
GTM1_TOUT[3]

1 I/O 21-1/21-2

GPIO[31] General purpose input/ 
output signal 31

GPIO FEC1_TXD[3] 1 I/O 21-1/21-2

GPIO[32] General purpose input/ 
output signal 32

GPIO FEC2_COL 1 I/O 21-1/21-2

GPIO[33] General purpose input/ 
output signal 33

GPIO FEC2_CRS 1 I/O 21-1/21-2

Table 3-1. MPC8306 Signal Reference by Functional Block (continued)

Name Description
Functional

Block
Alternate

Function(s)
No. of

Signals
I/O Table/Page



Signal Descriptions

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

Freescale Semiconductor 3-13
 

GPIO[34] General purpose input/ 
output signal 34

GPIO FEC2_RX_CLK 1 I/O 21-1/21-2

GPIO[35] General purpose input/ 
output signal 35

GPIO FEC2_RX_DV 1 I/O 21-1/21-2

GPIO[36] General purpose input/ 
output signal 36

GPIO FEC2_RX_ER 1 I/O 21-1/21-2

GPIO[37] General purpose input/ 
output signal 37

GPIO FEC2_RXD[0] 1 I/O 21-1/21-2

GPIO[38] General purpose input/ 
output signal 38

GPIO FEC2_RXD[1] 1 I/O 21-1/21-2

GPIO[39] General purpose input/ 
output signal 39

GPIO FEC2_RXD[2] 1 I/O 21-1/21-2

GPIO[40] General purpose input/ 
output signal 40

GPIO FEC2_RXD[3] 1 I/O 21-1/21-2

GPIO[41] General purpose input/ 
output signal 41

GPIO FEC2_TX_CLK 1 I/O 21-1/21-2

GPIO[42] General purpose input/ 
output signal 42

GPIO FEC2_TX_EN 1 I/O 21-1/21-2

GPIO[43] General purpose input/ 
output signal 43

GPIO FEC2_TX_ER 1 I/O 21-1/21-2

GPIO[44] General purpose input/ 
output signal 44

GPIO FEC2_TXD[0] 1 I/O 21-1/21-2

GPIO[45] General purpose input/ 
output signal 45

GPIO FEC2_TXD[1] 1 I/O 21-1/21-2

GPIO[46] General purpose input/ 
output signal 46

GPIO FEC2_TXD[2] 1 I/O 21-1/21-2

GPIO[47] General purpose input/ 
output signal 47

GPIO FEC2_TXD[3] 1 I/O 21-1/21-2

GPIO[48] General purpose input/ 
output signal 48

GPIO FEC3_COL 1 I/O 21-1/21-2

GPIO[49] General purpose input/ 
output signal 49

GPIO FEC3_CRS 1 I/O 21-1/21-2

GPIO[50] General purpose input/ 
output signal 50

GPIO FEC3_RX_CLK 1 I/O 21-1/21-2

GPIO[51] General purpose input/ 
output signal 51

GPIO FEC3_RX_DV 1 I/O 21-1/21-2

GPIO[52] General purpose input/ 
output signal 52

GPIO FEC3_RX_ER 1 I/O 21-1/21-2

GPIO[53] General purpose input/ 
output signal 53

GPIO FEC3_RXD[0] 1 I/O 21-1/21-2
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GPIO[54] General purpose input/ 
output signal 54

GPIO FEC3_RXD[1] 1 I/O 21-1/21-2

GPIO[55] General purpose input/ 
output signal 55

GPIO FEC3_RXD[2]/
TSEC_TMR_TRIG[1]

1 I/O 21-1/21-2

GPIO[56] General purpose input/ 
output signal 56

GPIO FEC3_RXD[3]/
TSEC_TMR_TRIG[2]

1 I/O 21-1/21-2

GPIO[57] General purpose input/ 
output signal 57

GPIO FEC3_TX_CLK/
TSEC_TMR_CLK

1 I/O 21-1/21-2

GPIO[58] General purpose input/ 
output signal 58

GPIO FEC3_TX_EN/
TSEC_TMR_GCLK

1 I/O 21-1/21-2

GPIO[59] General purpose input/ 
output signal 59

GPIO FEC3_TX_ER/
TSEC_TMR_PP[1]

1 I/O 21-1/21-2

GPIO[60] General purpose input/ 
output signal 60

GPIO FEC3_TXD[0]/
TSEC_TMR_PP[2]

1 I/O 21-1/21-2

GPIO[61] General purpose input/ 
output signal 61

GPIO FEC3_TXD[1]/
TSEC_TMR_PP[3]

1 I/O 21-1/21-2

GPIO[62] General purpose input/ 
output signal 62

GPIO FEC3_TXD[2]/
TSEC_TMR_ALARM[1]

I/O 21-1/21-2

GPIO[63] General purpose input/ 
output signal 63

GPIO FEC3_TXD[3]/
TSEC_TMR_ALARM[2]

1 I/O 21-1/21-2

HDLC1_CD HDLC1 carrier detect HDLC GPIO[4]/TDM1_TFS 1 I/O 6-23/6-17

HDLC1_CTS HDLC1 clear to send HDLC GPIO[5]/TDM1_RFS 1 I/O 6-23/6-17

HDLC1_RTS HDLC1 ready to send HDLC GPIO[6]/
TDM1_STROBE/
CFG_RESET_

SOURCE[1]

1 I/O 6-23/6-17

HDLC1_RXCLK(CLK1
5)

HDLC1 receive clock HDLC TDM1_RCK(CLK3)/GPI
O[1]

1 I/O 6-23/6-17

HDLC1_RXD HDLC1 receive data HDLC TDM1_RD/GPIO[3] 1 I/O 6-23/6-17

HDLC1_TXCLK(CLK1
6)

HDLC1 transmit clock HDLC GPIO[0]/QE_BRG[5]/
TDM1_TCK(CLK4)

1 I/O 6-23/6-17

HDLC1_TXD HDLC1 transmit data HDLC GPIO[2]/TDM1_TD/
CFG_RESET_

SOURCE[0]

1 I/O 6-23/6-17

HDLC2_CD HDLC2 carrier detect HDLC GPIO[20]/TDM2_TFS 1 I/O 6-23/6-17

HDLC2_CTS HDLC2 clear to send HDLC GPIO[21]/TDM2_RFS 1 I/O 6-23/6-17

HDLC2_RTS HDLC2 ready to send HDLC GPIO[22]/
TDM2_STROBE/
CFG_RESET_

SOURCE[3]

1 I/O 6-23/6-17
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HDLC2_RXCLK 
(CLK14)

HDLC2 receive clock HDLC GPIO[17]/TDM2_RCK(
CLK5)/QE_BRG[8]

1 I/O 6-23/6-17

HDLC2_RXD HDLC2 receive data HDLC GPIO[19]/TDM2_RD 1 I/O 6-23/6-17

HDLC2_TXCLK
(CLK13)

HDLC2 transmit clock HDLC GPIO[16]/QE_BRG[7]/
TDM2_TCK(CLK6)

1 I/O 6-23/6-17

HDLC2_TXD HDLC2 transmit data HDLC GPIO[18]/TDM2_TD/
CFG_RESET_

SOURCE[2]

1 I/O 6-23/6-17

IIC_SCL1 I2C 1 serial clock I2C1 — 1 I/O 17-2/17-4

IIC_SDA1 I2C 1 serial data I2C1 — 1 I/O 17-2/17-4

IIC_SCL2 I2C 2 serial clock I2C2 USBDR_DIR 1 I/O 17-2/17-4

IIC_SDA2 I2C 2 serial data I2C2 CKSTOP_OUT/SPISEL
_BOOT/USBDR_PWRF

AULT/
CE_PIO[1]

1 I/O 17-2/17-4

AVDD1 AVDD1– System PLL 
power supply

Misc — 1 PWR —

AVDD2 AVDD2– QUICC Engine 
PLL power supply

Misc — 1 PWR —

AVDD3 AVDD3– Core PLL power 
supply

Misc — 1 PWR —

QUIESCE Quiescent state Misc — 1 O —

THERM0 Thermal resistor access 0 Misc — 1 I —

QE_PIO[0] QUICC Engine Parallel IO 0. 
Can be set to 1/0 by QUICC 
Engine ucode.

QUICC 
Engine

IRQ[0]/MCP_IN 1 I/O 6-25/6-23

QE_PIO[1] QUICC Engine Parallel IO 1. 
Can be set to 1/0 by QUICC 
Engine ucode.

QUICC 
Engine

CKSTOP_OUT/SPISEL
_BOOT/USBDR_PWRF

AULT/
IIC_SDA2

1 I/O 6-25/6-23

QE_BRG[1] QUICC Engine baud rate 
generated clock 1

QUICC 
Engine

USBDR_TXDRXD[2]/
UART1_SOUT[2]/
UART1_RTS[1]

1 I/O 6-25/6-23

QE_BRG[2] QUICC Engine baud rate 
generated clock 2

QUICC 
Engine

USBDR_TXDRXD[3]/
UART1_SIN[2]/
UART1_CTS[1]

1 I/O 6-25/6-23

QE_BRG[3] QUICC Engine baud rate 
generated clock 3

QUICC 
Engine

USBDR_TXDRXD[4]/
GPIO[34]

1 I/O 6-25/6-23

QE_BRG[4] QUICC Engine baud rate 
generated clock 4

QUICC 
Engine

USBDR_TXDRXD[5]/
GPIO[35]

1 I/O 6-25/6-23
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QE_BRG[5] QUICC Engine baud rate 
generated clock 5

QUICC 
Engine

HDLC1_TXCLK(CLK16)
/GPIO[0]

/TDM1_TCK(CLK4)

1 I/O 6-25/6-23

QE_BRG[7] QUICC Engine baud rate 
generated clock 7

QUICC 
Engine

HDLC2_TXCLK(CLK13)
/GPIO[16]

/TDM2_TCK(CLK6)

1 I/O 6-25/6-23

QE_BRG[8] QUICC Engine baud rate 
generated clock 8

QUICC 
Engine

HDLC2_RXCLK(CLK14
)/GPIO[17]

/TDM2_RCK(CLK5) 

1 I/O 6-25/6-23

QE_BRG[9] QUICC Engine baud rate 
generated clock 9

QUICC 
Engine

USBDR_TXDRXD[6]/
GPIO[36]

1 I/O 6-25/6-23

QE_BRG[11] QUICC Engine baud rate 
generated clock 11

QUICC 
Engine

USBDR_TXDRXD[7]/
GPIO[37]

1 I/O 6-25/6-23

QE_EXT_REQ_1 QUICC Engine external 
request 1

QUICC 
Engine

GPIO[7]/TXCAN4/
SD_DAT[3]

1 I/O 6-25/6-23

QE_EXT_REQ_2 QUICC Engine external 
request 2

QUICC 
Engine

USBDR_STP 1 I/O 6-25/6-23

QE_EXT_REQ_3 QUICC Engine external 
request 3

QUICC 
Engine

GPIO[6]/RXCAN4/
SD_DAT[2]

1 I/O 6-25/6-23

QE_EXT_REQ_4 QUICC Engine external 
request 4

QUICC 
Engine

USBDR_NXT/
UART2_SIN[1]

1 I/O 6-25/6-23

QE_TRB_O Trace buffer output. Used in 
QUICC Engine debugging.

QUICC 
Engine

USBDR_TXDRXD[0]/
UART1_SOUT[1]/

GPIO[32]

1 I/O 6-25/6-23

QE_TRB_I Trace buffer input. Used in 
QUICC Engine debugging.

QUICC 
Engine

USBDR_TXDRXD[1]/
UART1_SIN[1]/

GPIO[33]

1 I/O 6-25/6-23

CFG_RESET_
SOURCE[0]

Reset configuration source 
source selection 0

Reset and 
clock

HDLC1_TXD/
GPIO[2]/

TDM1_TD

1 I/O 4-1/4-1

CFG_RESET_
SOURCE[1]

Reset configuration source 
source selection 1

Reset and 
clock

HDLC1_RTS/GPIO[6]/
TDM1_STROBE

1 I/O 4-1/4-1

CFG_RESET_
SOURCE[2]

Reset configuration source 
source selection 2

Reset and 
clock

HDLC2_TXD/GPIO[18]/
TDM2_TD/

1 I/O 4-1/4-1

CFG_RESET_
SOURCE[3]

Reset configuration source 
source selection 3

Reset and 
clock

HDLC2_RTS/GPIO[22]/
TDM2_STROBE

1 I/O 4-1/4-1

CKSTOP_IN Checkstop in Reset and 
clock

LCLK1/IIC_SCL2 1 I/O 4-1/4-1

CKSTOP_IN Checkstop in Reset and 
clock

IRQ[3] 1 I/O 4-1/4-1
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CKSTOP_OUT Checkstop out Reset and 
clock

SPISEL_BOOT/IIC_SD
A2/IRQ[2]

1 I/O 4-1/4-1

HRESET Hard reset System 
control

— 1 I/O —

PORESET Power on reset System contr
ol

— 1 I —

TDM1_TCK(CLK4) TDM1 transmit clock TDM HDLC1_TXCLK(CLK16)
/GPIO[0]

1 I/O 6-23/6-17

TDM1_RCK(CLK3) TDM1 receive clock TDM HDLC1_RXCLK(CLK15
)/GPIO[1]

1 I/O 6-23/6-17

TDM1_TD TDM1 transmit data TDM HDLC1_TXD/GPIO[2]/
CFG_RESET_

SOURCE[0]

1 I/O 6-23/6-17

TDM1_RD TDM1 receive data TDM HDLC1_RXD/GPIO[3] 1 I/O 6-23/6-17

TDM1_TFS TDM1 transmit frame sync TDM HDLC1_CD/GPIO[4] 1 I/O 6-23/6-17

TDM1_RFS TDM1 receive frame sync TDM HDLC1_CTS/GPIO[5] 1 I/O 6-23/6-17

TDM1_STROBE TDM1 strobe output TDM HDLC1_RTS/GPIO[6]/
CFG_RESET_

SOURCE[1]

1 I/O 6-23/6-17

TDM2_RCK(CLK5) TDM2 receive clock TDM HDLC2_RXCLK(CLK14
)/GPIO[17]

1 I/O 6-23/6-17

TDM2_RD TDM2 receive data TDM HDLC2_RXD/GPIO[19] 1 I/O 6-23/6-17

TDM2_RFS TDM2 receive frame sync TDM HDLC2_CTS/GPIO[21] 1 I/O 6-23/6-17

TDM2_STROBE TDM2 strobe output TDM HDLC2_RTS/GPIO[22]/
CFG_RESET_

SOURCE[3]

1 I/O 6-23/6-17

TDM2_TCK(CLK6) TDM2 transmit clock TDM HDLC2_TXCLK(CLK13)
/GPIO[16]

1 I/O 6-23/6-17

TDM2_TD TDM2 transmit data TDM HDLC2_TXD/GPIO[18]/
CFG_RESET_

SOURCE[2]

1 I/O 6-23/6-17

TDM2_TFS TDM2 transmit frame sync TDM HDLC2_CD/GPIO[20] 1 I/O 6-23/6-17

TEST_MODE Internal test signal
Note: "This pin must always 
be tied to VSS"

Test — 1 I —

TSEC_TMR_TRIG[1] 1588 trigger in 1 IEEE 1588 FEC3_RXD[2]/GPIO[55] 1 I/O 6-24/6-19

TSEC_TMR_TRIG[2] 1588 trigger in 2 IEEE 1588 FEC3_RXD[3]/GPIO[56] 1 I/O 6-24/6-19

TSEC_TMR_CLK 1588 clock in IEEE 1588 FEC3_TX_CLK/
GPIO[57]

1 I/O 6-24/6-19
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TSEC_TMR_GCLK 1588 clock out IEEE 1588 FEC3_TX_EN/GPIO[58] 1 I/O 6-24/6-19

TSEC_TMR_PP[1] 1588 timer pulse out 1 IEEE 1588 FEC3_TX_ER/GPIO[59] 1 I/O 6-24/6-19

TSEC_TMR_PP[2] 1588 timer pulse out 2 IEEE 1588 FEC3_TXD[0]/GPIO[60] 1 I/O 6-24/6-19

TSEC_TMR_PP[3] 1588 timer pulse out 3 IEEE 1588 FEC3_TXD[1]/GPIO[61] 1 I/O 6-24/6-19

TSEC_TMR_
ALARM[1]

1588 timer alarm out 1 IEEE 1588 FEC3_TXD[2]/GPIO[62] 1 I/O 6-24/6-19

TSEC_TMR_
ALARM[2]

1588 timer alarm out 2 IEEE 1588 FEC3_TXD[3]/GPIO[63] 1 I/O 6-24/6-19

USBDR_CLK Clocking signal for ULPI 
PHY interface

USB UART2_SIN[2]/
UART2_CTS[1]

1 I 16-1/16-3

USBDR_DIR Direction of data bus USB IIC_SCL2 1 I/O 16-1/16-3

USBDR_NXT Next data USB UART2_SIN[1]/
QE_EXT_REQ_4

1 I/O 16-1/16-3

USBDR_PCTL[0] Port control 0 USB UART2_SOUT[1]/
LB_POR_CFG_BOOT_

ECC

1 I/O 16-1/16-3

USBDR_PCTL[1] Port control 1 USB UART2_SOUT[2]/
UART2_RTS[1]/

LB_POR_BOOT_ERR

1 O 16-1/16-3

USBDR_PWR_FAULT USB VBus power fault USB IIC_SDA2/CE_PIO[1] 1 I/O 16-1/16-3

USBDR_STP End of a transfer on the bus USB QE_EXT_REQ_2 1 I/O 16-1/16-3

USBDR_TXDRXD[0] Data bit 0 USB UART1_SOUT[1]/
GPIO[32]/QE_TRB_O

1 I/O 16-1/16-3

USBDR_TXDRXD[1] Data bit 1 USB UART1_SIN[1]/
GPIO[33]/QE_TRB_I

1 I/O 16-1/16-3

USBDR_TXDRXD[2] Data bit 2 USB UART1_SOUT[2]/
UART1_RTS[1]/

QE_BRG[1]

1 I/O 16-1/16-3

USBDR_TXDRXD[3] Data bit 3 USB UART1_SIN[2]/
UART1_CTS[1]/

QE_BRG[2]

1 I/O 16-1/16-3

USBDR_TXDRXD[4] Data bit 4 USB GPIO[34]/QE_BRG[3] 1 I/O 16-1/16-3

USBDR_TXDRXD[5] Data bit 5 USB GPIO[35]/QE_BRG[4] 1 I/O 16-1/16-3

USBDR_TXDRXD[6] Data bit 6 USB GPIO[36]/QE_BRG[9] 1 I/O 16-1/16-3

USBDR_TXDRXD[7] Data bit 7 USB GPIO[37]/QE_BRG[11] 1 I/O 16-1/16-3

Note: GPIO[0:7] and GPIO[16:31] represents GPIO1. GPIO[32] to GPIO[63] represents GPIO2.
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3.1.2 MPC8306S Signals

Figure 3-3 and Figure 3-4 show the external signals of the device and how the signals are grouped for the 
MPC8306S. Refer to the MPC8306 PowerQUICC II Pro Integrated Communications Processor Family 
Hardware Specification for a pinout diagram showing pin numbers and a listing of all the electrical and 
mechanical specifications.



Signal Descriptions

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

3-20 Freescale Semiconductor
 

Figure 3-3. MPC8306S Signal Groupings (1 of 2)
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Figure 3-4. MPC8306S Signal Groupings (2 of 2)
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The following tables provide summaries of MPC8306S signal functions. Table 3-2 provides a summary of 
signals grouped by function. These tables detail the signal name, interface, alternate functions, number of 
signals, and whether the signal is an input, output, or bidirectional. Finally, the table provides a pointer to 
the table where the signal function is described.

Table 3-2. MPC8306S Signal Reference by Functional Block

Name Description
Functional

Block
Alternate

Function(s)
No. of

Signals
I/O

Table/
Page

MA[0:13] DDR address DDR2 — 14 O 10.3/10-3

MBA[0:2] DDR bank select DDR2 — 3 O 10.3/10-3

MCAS DDR column address strobe DDR2 — 1 O 10.3/10-3

MCK0 DDR differential clocks DDR2 — 1 O 10.3/10-3

MCK DDR differential clocks DDR2 — 1 O 10.3/10-3

MCKE DDR clock enable DDR2 — 1 O 10.3/10-3

MCS[0:1] DDR chip select DDR2 — 2 O 10.3/10-3

MDM[0:1] DDR data mask DDR2 — 2 O 10.3/10-3

MDQ[0:15] DDR data DDR2 — 16 I/O 10.3/10-3

MDQS[0:1] DDR data strobe DDR2 — 2 I/O 10.3/10-3

MODT[0:1] DDR on-die termination DDR2 — 2 O 10.3/10-3

MRAS DDR row address strobe DDR2 — 1 O 10.3/10-3

MVREF DDR DRAM reference DDR2 — 1 PWR 10.3/10-3

MWE DDR write enable DDR2 — 1 O 10.3/10-3

LA[16:25] LBC port address eLBC — 10 O 11.2/11-4

LAD[0:15] LBC address date eLBC — 16 I/O 11.2/11-4

LALE LBC address latch enable eLBC — 1 O 11.2/11-4

LB_POR_CFG_BOOT
_ECC

Enable/disable ECC for 
Flash during RCW load

eLBC USBDR_PCTL[0]/
UART2_SOUT[1]

1 I/O 11.2/11-4

LB_POR_BOOT_ERR Status of ECC error during 
boot loading from Flash

eLBC USBDR_PCTL[1]/
UART2_SOUT[2]/
UART2_RTS[1]

1 O 11.2/11-4

LBCTL LBC date buffer control eLBC — 1 O 11.2/11-4

LCLK0 LBC clock 0 eLBC — 1 I/O 11.2/11-4

LCS[0:3] LBC chip select 0–3 eLBC — 4 O 11.2/11-4

LCS[4] LBC chip select 4 eLBC UART1_SOUT[1]/
LSRCID[4]

1 O 11.2/11-4

LCS[5] LBC chip select 5 eLBC UART1_SIN[1]/
LDVAL

1 I/O 11.2/11-4

LCS[6] LBC chip select 6 eLBC UART1_SOUT[2]/
UART1_RTS[1]

1 O 11.2/11-4
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LCS[7] LBC chip select 7 eLBC UART1_SIN[2]/
UART1_CTS1

1 I/O 11.2/11-4

LGPL[0:1] LBC UPM general purpose 
line 0,1

eLBC — 2 O 11.2/11-4

LGPL[2:3] LBC UPM general purpose 
line 2,3

eLBC — 2 O 11.2/11-4

LGPL4/LGTA/LUPWAI
T/LFRB

LBC UPM general purpose 
line 4

eLBC — 1 I/O 11.2/11-4

LGPL5 LBC UPM general purpose 
line 5

eLBC — 1 O 11.2/11-4

LWE[0:1] LBC write enable 0,1 eLBC — 2 O 11.2/11-4

LSRCID[0] Local bus debug 
source ID 0

eLBC SPICLK 1 I/O 11.2/11-4

LSRCID[1] Local bus debug source ID 1 eLBC SPISEL 1 I 11.2/11-4

LSRCID[2] Local bus debug source ID 2 eLBC SPIMOSI 1 I/O 11.2/11-4

LSRCID[3] Local bus debug source ID 3 eLBC SPIMISO 1 I/O 11.2/11-4

LSRCID[4] Local bus debug source ID 4 eLBC UART1_SOUT[1]/LCS[4
]

1 O 11.2/11-4

LDVAL Local bus debug data valid eLBC UART1_SIN[1]/LCS[5] 1 I/O 11.2/11-4

UART1_CTS[1] DUART clear to send 1 DUART UART1_SIN[2]/LCS[7] 1 I/O 11.2/11-4

UART1_RTS[1] DUART ready to send 1 DUART UART1_SOUT[2]/LCS[6
]

1 O 18.2/18-3

UART1_SIN[1] DUART serial data in 1 DUART LDVAL/LCS[5] 1 I/O 18.2/18-3

UART1_SIN[2] DUART serial data in 2 DUART UART1_CTS1/LCS[7] 1 I/O 18.2/18-3

UART1_SOUT[1] DUART serial data out 1 DUART LSRCID[4]/LCS[4] 1 O 18.2/18-3

UART1_SOUT[2] DUART serial data out 2 DUART UART1_RTS1/LCS[6] 1 O 18.2/18-3

UART1_CTS[1] DUART clear to send 1 DUART USBDR_TXDRXD[3]/
UART1_SIN[2]/

QE_BRG[2]

1 I/O 18.2/18-3

UART1_RTS[1] DUART ready to send 1 DUART USBDR_TXDRXD[2]/
UART1_SOUT[2]/

QE_BRG[1]

1 I/O 18.2/18-3

UART1_SIN[1] DUART serial data in 1 DUART USBDR_TXDRXD[1]/
GPIO[33]/

QE_TRB[1]

1 I/O 18.2/18-3

UART1_SIN[2] DUART serial data in 2 DUART USBDR_TXDRXD[3]/
UART1_CTS[1]/

QE_BRG[2]

1 I/O 18.2/18-3

Table 3-2. MPC8306S Signal Reference by Functional Block (continued)

Name Description
Functional

Block
Alternate

Function(s)
No. of

Signals
I/O

Table/
Page



Signal Descriptions

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

3-24 Freescale Semiconductor
 

UART1_SOUT[1] DUART serial data out 1 DUART USBDR_TXDRXD[0]/
GPIO[32]/

QE_TRB[0]

1 I/O 18.2/18-3

UART1_SOUT[2] DUART serial data out 2 DUART USBDR_TXDRXD[2]/
UART1_RTS[1]/

QE_BRG[1]

1 I/O 18.2/18-3

UART2_CTS[1] DUART clear to send 1 DUART USBDR_CLK/
UART2_SIN[2]

1 I 18.2/18-3

UART2_RTS[1] DUART ready to send 1 DUART USBDR_PCTL[1]/
UART2_SOUT[2]/
LB_POR_BOOT_

ERR

1 O 18.2/18-3

UART2_SIN[1] DUART serial data in 1 DUART USBDR_NXT/
QE_EXT_REQ_4

1 I/O 18.2/18-3

UART2_SIN[2] DUART serial data in 2 DUART USBDR_CLK/
UART2_CTS[1]

1 I 18.2/18-3

UART2_SOUT[1] DUART serial data out 1 DUART USBDR_PCTL[0]/
LB_POR_CFG_BOOT_

ECC

1 I/O 18.2/18-3

UART2_SOUT[2] DUART serial data out 2 DUART USBDR_PCTL[1]/
UART2_RTS[1]/

LB_POR_BOOT_
ERR

1 O 18.2/18-3

QE_CLK_IN Reference clock input for 
QUICC Engine PLL

Clocks — 1 I 4.1/4-1

RTC_PIT_CLOCK Clock input for RTC and PIT 
blocks (32.768 KHz clock is 
commonly used)

Clocks — 1 I 11.2/11-4

SYS_CLK_IN Reference input clock for 
system PLL

Clocks — 1 I 11.2/11-4

SPICLK SPI clock SPI LSRCID[0] 1 I/O 19.3/19-6

SPIMISO SPI master-in slave-out SPI LSRCID[3] 1 I/O 11.2/11-4

SPIMOSI SPI master-out slave-in SPI LSRCID[2] 1 I/O 11.2/11-4

SPISEL SPI slave select SPI LSRCID[1] 1 I/O 11.2/11-4

IRQ[0]/ MCP_IN External interrupt 0/ 
Machine check interrupt 
input

IPIC CE_PIO[0] 1 I/O 9.4/9-6

IRQ[1] External interrupt 1 IPIC MCP_OUT 1 I/O 11.2/11-4

IRQ[2] External interrupt 2 IPIC CKSTOP_OUT 1 I/O 11.2/11-4

IRQ[3] External interrupt 3 IPIC CKSTOP_IN 1 I 11.2/11-4
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MCP_OUT Machine check interrupt 
output

IPIC IRQ[1] 1 I/O 11.2/11-4

TCK Test clock JTAG — 1 I 20.2/20-1

TDI Test data in JTAG — 1 I 11.2/11-4

TDO Test data out JTAG — 1 O 11.2/11-4

TMS Test mode select JTAG — 1 I 11.2/11-4

TRST Test reset JTAG — 1 I 11.2/11-4

FEC_MDC FEC management data 
clock

FEC — 1 O 6.3.2.5/6-16

FEC_MDIO FEC management data 
in/out

FEC — 1 I/O 6.3.2.5/6-16

FEC1_COL FEC1 collision detect FEC1 GTM1_TIN[1]/GPIO[16] 1 I/O 6.3.2.5/6-16

FEC1_CRS FEC1 carrier case FEC1 GTM1_TGATE[1]/
GPIO[17]

1 I/O 6.3.2.5/6-16

FEC1_RX_CLK FEC1 receive clock FEC1 GPIO[18] 1 I/O 6.3.2.5/6-16

FEC1_RX_DV FEC1 receive data valid FEC1 GTM1_TIN[2]/GPIO[19] 1 I/O 6.3.2.5/6-16

FEC1_RX_ER FEC1 receive error FEC1 GTM1_TGATE[2]/
GPIO[20]

1 I/O 6.3.2.5/6-16

FEC1_RXD[0] FEC1 receive data 3 FEC1 GPIO[21] 1 I/O 6.3.2.5/6-16

FEC1_RXD[1] FEC1 receive data 2 FEC1 GTM1_TIN[3]/
GPIO[22]

1 I/O 6.3.2.5/6-16

FEC1_RXD[2] FEC1 receive data 1 FEC1 GTM1_TGATE[3]/
GPIO[23]

1 I/O 6.3.2.5/6-16

FEC1_RXD[3] FEC1 receive data 0 FEC1 GPIO[24] 1 I/O 6.3.2.5/6-16

FEC1_TX_CLK FEC1 transmit clock in FEC1 GTM1_TIN[4]/
GPIO[25]

1 I/O 6.3.2.5/6-16

FEC1_TX_EN FEC1 transmit enable FEC1 GTM1_TGATE[4]/
GPIO[26]

1 I/O 6.3.2.5/6-16

FEC1_TX_ER FEC1 transmit error FEC1 GTM1_TOUT[4]/
GPIO[27]

1 I/O 6.3.2.5/6-16

FEC1_TXD[0] FEC1 transmit data 3 FEC1 GTM1_TOUT[1]/
GPIO[28]

1 I/O 6.3.2.5/6-16

FEC1_TXD[1] FEC1 transmit data 2 FEC1 GTM1_TOUT[2]/
GPIO[29]

1 I/O 6.3.2.5/6-16

FEC1_TXD[2] FEC1 transmit data 1 FEC1 GTM1_TOUT[3]/
GPIO[30]

1 I/O 6.3.2.5/6-16

FEC1_TXD[3] FEC1 transmit data 0 FEC1 GPIO[31] 1 I/O 6.3.2.5/6-16
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FEC2_COL FEC2 collision detect FEC2 GPIO[32] 1 I/O 6.3.2.5/6-16

FEC2_CRS FEC2 carrier case FEC2 GPIO[33] 1 I/O 6.3.2.5/6-16

FEC2_RX_CLK FEC2 receive clock FEC2 GPIO[34] 1 I/O 6.3.2.5/6-16

FEC2_RX_DV FEC2 receive data valid FEC2 GPIO[35] 1 I/O 6.3.2.5/6-16

FEC2_RX_ER FEC2 receive error FEC2 GPIO[36] 1 I/O 6.3.2.5/6-16

FEC2_RXD[0] FEC2 receive data 3 FEC2 GPIO[37] 1 I/O 6.3.2.5/6-16

FEC2_RXD[1] FEC2 receive data 2 FEC2 GPIO[38] 1 I/O 6.3.2.5/6-16

FEC2_RXD[2] FEC2 receive data 1 FEC2 GPIO[39] 1 I/O 6.3.2.5/6-16

FEC2_RXD[3] FEC2 receive data 0 FEC2 GPIO[40] 1 I/O 6.3.2.5/6-16

FEC2_TX_CLK FEC2 transmit clock in FEC2 GPIO[41] 1 I/O 6.3.2.5/6-16

FEC2_TX_EN FEC2 transmit enable FEC2 GPIO[42] 1 I/O 6.3.2.5/6-16

FEC2_TX_ER FEC2 transmit error FEC2 GPIO[43] 1 I/O 6.3.2.5/6-16

FEC2_TXD[0] FEC2 transmit data 3 FEC2 GPIO[44] 1 I/O 6.3.2.5/6-16

FEC2_TXD[1] FEC2 transmit data 2 FEC2 GPIO[45] 1 I/O 6.3.2.5/6-16

FEC2_TXD[2] FEC2 transmit data 1 FEC2 GPIO[46] 1 I/O 6.3.2.5/6-16

FEC2_TXD[3] FEC2 transmit data 0 FEC2 GPIO[47] 1 I/O 6.3.2.5/6-16

FEC3_COL FEC3 collision detect FEC3 GPIO[48] 1 I/O 6.3.2.5/6-16

FEC3_CRS FEC3 carrier case FEC3 GPIO[49] 1 I/O 6.3.2.5/6-16

FEC3_RX_CLK FEC3 receive clock FEC3 GPIO[50] 1 I/O 6.3.2.5/6-16

FEC3_RX_DV FEC3 receive data valid FEC3 GPIO[51] 1 I/O 6.3.2.5/6-16

FEC3_RX_ER FEC3 receive error FEC3 GPIO[52] 1 I/O 6.3.2.5/6-16

FEC3_RXD[0] FEC3 receive data 3 FEC3 GPIO[53] 1 I/O 6.3.2.5/6-16

FEC3_RXD[1] FEC3 receive data 2 FEC3 GPIO[54] 1 I/O 6.3.2.5/6-16

FEC3_RXD[2] FEC3 receive data 1 FEC3 GPIO[55] 1 I/O 6.3.2.5/6-16

FEC3_RXD[3] FEC3 receive data 0 FEC3 GPIO[56] 1 I/O 6.3.2.5/6-16

FEC3_TX_CLK FEC3 transmit clock in FEC3 GPIO[57] 1 I/O 6.3.2.5/6-16

FEC3_TX_EN FEC3 transmit enable FEC3 GPIO[58] 1 I/O 6.3.2.5/6-16

FEC3_TX_ER FEC3 transmit error FEC3 GPIO[59] 1 I/O 6.3.2.5/6-16

FEC3_TXD[0] FEC3 transmit data 3 FEC3 GPIO[60] 1 I/O 6.3.2.5/6-16

FEC3_TXD[1] FEC3 transmit data 2 FEC3 GPIO[61] 1 I/O 6.3.2.5/6-16

FEC3_TXD[2] FEC3 transmit data 1 FEC3 GPIO[62] 1 I/O 6.3.2.5/6-16

FEC3_TXD[3] FEC3 transmit data 0 FEC3 GPIO[63] 1 I/O 6.3.2.5/6-16
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GTM1_TGATE[1] Timer gate 1 Global timers FEC1_CRS/GPIO[17] 1 I/O 6.3.2.5/6-16

GTM1_TGATE[2] Timer gate 2 Global timers FEC1_RX_ER/GPIO[20
]

1 I/O 6.3.2.5/6-16

GTM1_TGATE[3] Timer gate 3 Global timers FEC1_RXD[2]/GPIO[23] 1 I/O 6.3.2.5/6-16

GTM1_TGATE[4] Timer gate 4 Global timers FEC1_TX_EN/GPIO[26] 1 I/O 6.3.2.5/6-16

GTM1_TIN[1] Timer in 1 Global timers FEC1_COL/GPIO[16] 1 I/O 6.3.2.5/6-16

GTM1_TIN[2] Timer in 2 Global timers FEC1_RX_DV/GPIO[19
]

1 I/O 6.3.2.5/6-16

GTM1_TIN[3] Timer in 3 Global timers FEC1_RXD[1]/GPIO[22] 1 I/O 6.3.2.5/6-16

GTM1_TIN[4] Timer in 4 Global timers FEC1_TX_CLK/
GPIO[25]

1 I/O 6.3.2.5/6-16

GTM1_TOUT[1] Timer out 1 Global timers FEC1_TXD[0]/GPIO[28] 1 I/O 6.3.2.5/6-16

GTM1_TOUT[2] Timer out 2 Global timers FEC1_TXD[1]/GPIO[29] 1 I/O 6.3.2.5/6-16

GTM1_TOUT[3] Timer out 3 Global timers FEC1_TXD[2]/GPIO[30] 1 I/O 6.3.2.5/6-16

GTM1_TOUT[4] Timer out 4 Global timers FEC1_TX_ER/GPIO[27] 1 I/O 6.3.2.5/6-16

GPIO[0] General purpose input/ 
output signal 0

GPIO MSRCID[0] 1 I/O 21.2/21-2

GPIO[1] General purpose input/ 
output signal 1

GPIO MSRCID[1] 1 I/O 21.2/21-2

GPIO[2] General purpose input/ 
output signal 2

GPIO MSRCID[2] 1 I/O 21.2/21-2

GPIO[3] General purpose input/ 
output signal 3

GPIO MSRCID[3] 1 I/O 21.2/21-2

GPIO[4] General purpose input/ 
output signal 4

GPIO MSRCID[4] 1 I/O 21.2/21-2

GPIO[5] General purpose input/ 
output signal 5

GPIO MDVAL 1 I/O 21.2/21-2

GPIO[6] General purpose input/ 
output signal 6

GPIO QE_EXT_REQ_3 1 I/O 21.2/21-2

GPIO[7] General purpose input/ 
output signal 7

GPIO QE_EXT_REQ_1 1 I/O 21.2/21-2

GPIO[16] General purpose input/ 
output signal 16

GPIO FEC1_COL/
GTM1_TIN[1]

1 I/O 21.2/21-2

GPIO[17] General purpose input/ 
output signal 17

GPIO FEC1_CRS/
GTM1_TGATE[1]

1 I/O 21.2/21-2

GPIO[18] General purpose input/ 
output signal 18

GPIO FEC1_RX_CLK 1 I/O 21.2/21-2
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GPIO[19] General purpose input/ 
output signal 19

GPIO FEC1_RX_DV/
GTM1_TIN[2]

1 I/O 21.2/21-2

GPIO[20] General purpose input/ 
output signal 20

GPIO FEC1_RX_ER/
GTM1_TGATE[2]

1 I/O 21.2/21-2

GPIO[21] General purpose input/ 
output signal 21

GPIO FEC1_RXD[0] 1 I/O 21.2/21-2

GPIO[22] General purpose input/ 
output signal 22

GPIO FEC1_RXD[1]/
GTM1_TIN[3]

1 I/O 21.2/21-2

GPIO[23] General purpose input/ 
output signal 23

GPIO FEC1_RXD[2]/
GTM1_TGATE[3]

1 I/O 21.2/21-2

GPIO[24] General purpose input/ 
output signal 24

GPIO FEC1_RXD[3] 1 I/O 21.2/21-2

GPIO[25] General purpose input/ 
output signal 25

GPIO FEC1_TX_CLK/
GTM1_TIN[4]

1 I/O 21.2/21-2

GPIO[26] General purpose input/ 
output signal 26

GPIO FEC1_TX_EN/
GTM1_TGATE[4]

1 I/O 21.2/21-2

GPIO[27] General purpose input/ 
output signal 27

GPIO FEC1_TX_ER/
GTM1_TOUT[4]

1 I/O 21.2/21-2

GPIO[28] General purpose input/ 
output signal 28

GPIO FEC1_TXD[0]/
GTM1_TOUT[1]

1 I/O 21.2/21-2

GPIO[29] General purpose input/ 
output signal 29

GPIO FEC1_TXD[1]/
GTM1_TOUT[2]

1 I/O 21.2/21-2

GPIO[30] General purpose input/ 
output signal 30

GPIO FEC1_TXD[2]/
GTM1_TOUT[3]

1 I/O 21.2/21-2

GPIO[31] General purpose input/ 
output signal 31

GPIO FEC1_TXD[3] 1 I/O 21.2/21-2

GPIO[32] General purpose input/ 
output signal 32

GPIO FEC2_COL 1 I/O 21.2/21-2

GPIO[33] General purpose input/ 
output signal 33

GPIO FEC2_CRS 1 I/O 21.2/21-2

GPIO[34] General purpose input/ 
output signal 34

GPIO FEC2_RX_CLK 1 I/O 21.2/21-2

GPIO[35] General purpose input/ 
output signal 35

GPIO FEC2_RX_DV 1 I/O 21.2/21-2

GPIO[36] General purpose input/ 
output signal 36

GPIO FEC2_RX_ER 1 I/O 21.2/21-2

GPIO[37] General purpose input/ 
output signal 37

GPIO FEC2_RXD[0] 1 I/O 21.2/21-2

GPIO[38] General purpose input/ 
output signal 38

GPIO FEC2_RXD[1] 1 I/O 21.2/21-2
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GPIO[39] General purpose input/ 
output signal 39

GPIO FEC2_RXD[2] 1 I/O 21.2/21-2

GPIO[40] General purpose input/ 
output signal 40

GPIO FEC2_RXD[3] 1 I/O 21.2/21-2

GPIO[41] General purpose input/ 
output signal 41

GPIO FEC2_TX_CLK 1 I/O 21.2/21-2

GPIO[42] General purpose input/ 
output signal 42

GPIO FEC2_TX_EN 1 I/O 21.2/21-2

GPIO[43] General purpose input/ 
output signal 43

GPIO FEC2_TX_ER 1 I/O 21.2/21-2

GPIO[44] General purpose input/ 
output signal 44

GPIO FEC2_TXD[0] 1 I/O 21.2/21-2

GPIO[45] General purpose input/ 
output signal 45

GPIO FEC2_TXD[1] 1 I/O 21.2/21-2

GPIO[46] General purpose input/ 
output signal 46

GPIO FEC2_TXD[2] 1 I/O 21.2/21-2

GPIO[47] General purpose input/ 
output signal 47

GPIO FEC2_TXD[3] 1 I/O 21.2/21-2

GPIO[48] General purpose input/ 
output signal 48

GPIO FEC3_COL 1 I/O 21.2/21-2

GPIO[49] General purpose input/ 
output signal 49

GPIO FEC3_CRS 1 I/O 21.2/21-2

GPIO[50] General purpose input/ 
output signal 50

GPIO FEC3_RX_CLK 1 I/O 21.2/21-2

GPIO[51] General purpose input/ 
output signal 51

GPIO FEC3_RX_DV 1 I/O 21.2/21-2

GPIO[52] General purpose input/ 
output signal 52

GPIO FEC3_RX_ER 1 I/O 21.2/21-2

GPIO[53] General purpose input/ 
output signal 53

GPIO FEC2_RXD[0] 1 I/O 21.2/21-2

GPIO[54] General purpose input/ 
output signal 54

GPIO FEC2_RXD[1] 1 I/O 21.2/21-2

GPIO[55] General purpose input/ 
output signal 55

GPIO FEC3_RXD[2] 1 I/O 21.2/21-2

GPIO[56] General purpose input/ 
output signal 56

GPIO FEC3_RXD[3] 1 I/O 21.2/21-2

GPIO[57] General purpose input/ 
output signal 57

GPIO FEC3_TX_CLK 1 I/O 21.2/21-2

GPIO[58] General purpose input/ 
output signal 58

GPIO FEC3_TX_EN 1 I/O 21.2/21-2
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GPIO[59] General purpose input/ 
output signal 59

GPIO FEC3_TX_ER 1 I/O 21.2/21-2

GPIO[60] General purpose input/ 
output signal 60

GPIO FEC3_TXD[0] 1 I/O 21.2/21-2

GPIO[61] General purpose input/ 
output signal 61

GPIO FEC3_TXD[1] 1 I/O 21.2/21-2

GPIO[62] General purpose input/ 
output signal 62

GPIO FEC3_TXD[2] I/O 21.2/21-2

GPIO[63] General purpose input/ 
output signal 63

GPIO FEC3_TXD[3] 1 I/O 21.2/21-2

HDLC1_CD HDLC1 carrier detect HDLC GPIO[4]/TDM1_TFS 1 I/O 6.3.2.5/6-16

HDLC1_CTS HDLC1 clear to send HDLC GPIO[5]/TDM1_RFS 1 I/O 6.3.2.5/6-16

HDLC1_RTS HDLC1 ready to send HDLC GPIO[6]/
TDM1_STROBE/
CFG_RESET_

SOURCE[1]

1 I/O 6.3.2.5/6-16

HDLC1_RXCLK
(CLK15)

HDLC1 receive clock HDLC TDM1_RCK(CLK3)/
GPIO[1]

1 I/O 6.3.2.5/6-16

HDLC1_RXD HDLC1 receive data HDLC TDM1_RD/GPIO[3] 1 I/O 6.3.2.5/6-16

HDLC1_TXCLK
(CLK16)

HDLC1 transmit clock HDLC GPIO[0]/QE_BRG[5]/
TDM1_TCK(CLK4)

1 I/O 6.3.2.5/6-16

HDLC1_TXD HDLC1 transmit data HDLC GPIO[2]/TDM1_TD/
CFG_RESET_

SOURCE[0]

1 I/O 6.3.2.5/6-16

HDLC2_CD HDLC2 carrier detect HDLC GPIO[20]/TDM2_TFS 1 I/O 6.3.2.5/6-16

HDLC2_CTS HDLC2 clear to send HDLC GPIO[21]/TDM2_RFS 1 I/O 6.3.2.5/6-16

HDLC2_RTS HDLC2 ready to send HDLC GPIO[22]/
TDM2_STROBE/
CFG_RESET_

SOURCE[3]

1 I/O 6.3.2.5/6-16

HDLC2_RXCLK 
(CLK14)

HDLC2 receive clock HDLC GPIO[17]/
TDM2_RCK(CLK5)/

QE_BRG[8]

1 I/O 6.3.2.5/6-16

HDLC2_RXD HDLC2 receive data HDLC GPIO[19]/TDM2_RD 1 I/O 6.3.2.5/6-16

HDLC2_TXCLK
(CLK13)

HDLC2 transmit clock HDLC GPIO[16]/QE_BRG[7]/
TDM2_TCK(CLK6)

1 I/O 6.3.2.5/6-16

HDLC2_TXD HDLC2 transmit data HDLC GPIO[18]/TDM2_TD/
CFG_RESET_

SOURCE[2]

1 I/O 6.3.2.5/6-16

IIC_SCL1 I2C 1 serial clock I2C1 — 1 I/O 17.2/17-3

Table 3-2. MPC8306S Signal Reference by Functional Block (continued)

Name Description
Functional

Block
Alternate

Function(s)
No. of

Signals
I/O

Table/
Page



Signal Descriptions

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

Freescale Semiconductor 3-31
 

IIC_SDA1 I2C 1 serial data I2C1 — 1 I/O 17.2/17-3

IIC_SCL2 I2C 2 serial clock I2C2 USBDR_DIR 1 I/O 17.2/17-3

IIC_SDA2 I2C 2 serial data I2C2 CKSTOP_OUT/SPI_CS
/USBDR_PWRFAULT/

CE_PIO[1]

1 I/O 17.2/17-3

AVDD1 AVDD1– System PLL 
power supply

Misc — 1 PWR —

AVDD2 AVDD2– QUICC Engine 
PLL power supply

Misc — 1 PWR —

AVDD3 AVDD3– Core PLL power 
supply

Misc — 1 PWR —

QUIESCE Quiescent state Misc — 1 O —

THERM0 Thermal resistor access 0 Misc — 1 I —

QE_PIO[0] QUICC Engine Parallel IO 0. 
Can be set to 1/0 by QUICC 
Engine ucode.

QUICC 
Engine

IRQ[0]/MCP_IN 1 I/O 6.3.2.5/6-16

QE_PIO[1] QUICC Engine Parallel IO 1. 
Can be set to 1/0 by QUICC 
Engine ucode.

QUICC 
Engine

CKSTOP_OUT/SPI_CS
/USBDR_PWRFAULT/

IIC_SDA2

1 I/O 6.3.2.5/6-16

QE_BRG[1] QUICC Engine baud rate 
generated clock 1

QUICC 
Engine

USBDR_TXDRXD[2]/
UART1_SOUT[2]/
UART1_RTS[1]

1 I/O 6.3.2.5/6-16

QE_BRG[2] QUICC Engine baud rate 
generated clock 2

QUICC 
Engine

USBDR_TXDRXD[3]/
UART1_SIN[2]/
UART1_CTS[1]

1 I/O 6.3.2.5/6-16

QE_BRG[3] QUICC Engine baud rate 
generated clock 3

QUICC 
Engine

USBDR_TXDRXD[4]/
GPIO[34]

1 I/O 6.3.2.5/6-16

QE_BRG[4] QUICC Engine baud rate 
generated clock 4

QUICC 
Engine

USBDR_TXDRXD[5]/
GPIO[35]

1 I/O 6.3.2.5/6-16

QE_BRG[5] QUICC Engine baud rate 
generated clock 5

QUICC 
Engine

HDLC1_TXCLK(CLK16)
/GPIO[0]

/TDM1_TCK(CLK4)

1 I/O 6.3.2.5/6-16

QE_BRG[7] QUICC Engine baud rate 
generated clock 7

QUICC 
Engine

HDLC2_TXCLK(CLK13)
/GPIO[16]

/TDM2_TCK(CLK6)

1 I/O 6.3.2.5/6-16

QE_BRG[8] QUICC Engine baud rate 
generated clock 8

QUICC 
Engine

HDLC2_RXCLK(CLK14
)/GPIO[17]

/TDM2_RCK(CLK5) 

1 I/O 6.3.2.5/6-16

QE_BRG[9] QUICC Engine baud rate 
generated clock 9

QUICC 
Engine

USBDR_TXDRXD[6]/
GPIO[36]

1 I/O 6.3.2.5/6-16
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QE_BRG[11] QUICC Engine baud rate 
generated clock 11

QUICC 
Engine

USBDR_TXDRXD[7]/
GPIO[37]

1 I/O 6.3.2.5/6-16

QE_EXT_REQ_1 QUICC Engine external 
request 1

QUICC 
Engine

GPIO[7] 1 I/O 6.3.2.5/6-16

QE_EXT_REQ_2 QUICC Engine external 
request 2

QUICC 
Engine

USBDR_STP 1 I/O 6.3.2.5/6-16

QE_EXT_REQ_3 QUICC Engine external 
request 3

QUICC 
Engine

GPIO[6] 1 I/O 6.3.2.5/6-16

QE_EXT_REQ_4 QUICC Engine external 
request 4

QUICC 
Engine

USBDR_NXT/
UART2_SIN[1]

1 I/O 6.3.2.5/6-16

QE_TRB_O Trace buffer output. Used in 
QUICC Engine debugging

QUICC 
Engine

USBDR_TXDRXD[0]/
UART1_SOUT[1]/

GPIO[32]

1 I/O 6.3.2.5/6-16

QE_TRB_I Trace buffer input. Used in 
QUICC Engine debugging

QUICC 
Engine

USBDR_TXDRXD[1]/
UART1_SIN[1]/

GPIO[33]

1 I/O 6.3.2.5/6-16

CFG_RESET_
SOURCE[0]

Reset configuration source 
source selection 0

Reset and 
clock

HDLC1_TXD/
GPIO[2]/

TDM1_TD

1 I/O 4.1/4-1

CFG_RESET_
SOURCE[1]

Reset configuration source 
source selection 1

Reset and 
clock

HDLC1_RTS/GPIO[6]/
TDM1_STROBE

1 I/O 4.1/4-1

CFG_RESET_
SOURCE[2]

Reset configuration source 
source selection 2

Reset and 
clock

HDLC2_TXD/GPIO[18]/
TDM2_TD/

1 I/O 4.1/4-1

CFG_RESET_
SOURCE[3]

Reset configuration source 
source selection 3

Reset and 
clock

HDLC2_RTS/GPIO[22]/
TDM2_STROBE

1 I/O 4.1/4-1

CKSTOP_IN Checkstop in Reset and 
clock

LCLK1/IIC_SCL2 1 I/O 4.1/4-1

CKSTOP_IN Checkstop in Reset and 
clock

IRQ[3] 1 I/O 4.1/4-1

CKSTOP_OUT Checkstop out Reset and 
clock

SPI_CS/IIC_SDA2/IRQ[
2]

1 I/O 4.1/4-1

HRESET Hard reset System 
control

— 1 I/O —

PORESET Power on reset System contr
ol

— 1 I —

TDM1_TCK(CLK4) TDM1 transmit clock TDM HDLC1_TXCLK(CLK16)
/GPIO[0]

1 I/O 6.3.2.5/6-16

TDM1_RCK(CLK3) TDM1 receive clock TDM HDLC1_RXCLK(CLK15
)/GPIO[1]

1 I/O 6.3.2.5/6-16
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TDM1_TD TDM1 transmit data TDM HDLC1_TXD/GPIO[2]/
CFG_RESET_

SOURCE[0]

1 I/O 6.3.2.5/6-16

TDM1_RD TDM1 receive data TDM HDLC1_RXD/GPIO[3] 1 I/O 6.3.2.5/6-16

TDM1_TFS TDM1 transmit frame sync TDM HDLC1_CD/GPIO[4] 1 I/O 6.3.2.5/6-16

TDM1_RFS TDM1 receive frame sync TDM HDLC1_CTS/GPIO[5] 1 I/O 6.3.2.5/6-16

TDM1_STROBE TDM1 strobe output TDM HDLC1_RTS/GPIO[6]/
CFG_RESET_

SOURCE[1]

1 I/O 6.3.2.5/6-16

TDM2_RCK(CLK5) TDM2 receive clock TDM HDLC2_RXCLK(CLK14
)/GPIO[17]

1 I/O 6.3.2.5/6-16

TDM2_RD TDM2 receive data TDM HDLC2_RXD/GPIO[19] 1 I/O 6.3.2.5/6-16

TDM2_RFS TDM2 receive frame sync TDM HDLC2_CTS/GPIO[21] 1 I/O 6.3.2.5/6-16

TDM2_STROBE TDM2 strobe output TDM HDLC2_RTS/GPIO[22]/
CFG_RESET_

SOURCE[3]

1 I/O 6.3.2.5/6-16

TDM2_TCK(CLK6) TDM2 transmit clock TDM HDLC2_TXCLK(CLK13)
/GPIO[16]

1 I/O 6.3.2.5/6-16

TDM2_TD TDM2 transmit data TDM HDLC2_TXD/GPIO[18]/
CFG_RESET_

SOURCE[2]

1 I/O 6.3.2.5/6-16

TDM2_TFS TDM2 transmit frame sync TDM HDLC2_CD/GPIO[20] 1 I/O 6.3.2.5/6-16

TEST_MODE Internal test signal
Note: "This pin must always 
be tied to VSS"

Test — 1 I —

USBDR_CLK Clocking signal for ULPI 
PHY interface

USB UART2_CTS[1]/
UART2_SIN[2]

1 I 16.2/16-3

USBDR_DIR Direction of data bus USB IIC_SCL2 1 I/O 16.2/16-3

USBDR_NXT Next data USB UART2_SIN[1]/QE_EXT
_REQ_4

1 I/O 16.2/16-3

USBDR_PCTL[0] Port control 0 USB UART2_SOUT[1]/
LB_POR_CFG_BOOT_

ECC

1 I/O 16.2/16-3

USBDR_PCTL[1] Port control 1 USB UART2_RTS[1]/
UART2_SOUT[2]/

LB_POR_BOOT_ERR

1 O 16.2/16-3

USBDR_PWR_FAULT USB VBus power fault USB IIC_SDA2/CE_PIO[1] 1 I/O 16.2/16-3

USBDR_STP End of a transfer on the bus USB QE_EXT_REQ_2 1 I/O 16.2/16-3

Table 3-2. MPC8306S Signal Reference by Functional Block (continued)
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Functional
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3.2 Output Signal States During Reset
When a system reset is recognized, the device aborts all current internal and external transactions (with the 
exception of RTC) and releases all bidirectional I/O signals to a high-impedance state. See Chapter 4, 
“Reset, Clocking, and Initialization,” for a complete description of the reset functionality.

USBDR_TXDRXD[0] Data bit 0 USB UART1_SOUT[1]/
GPIO[32]/QE_TRB_O

1 I/O 16.2/16-3

USBDR_TXDRXD[1] Data bit 1 USB UART1_SIN[1]/
GPIO[33]/QE_TRB_I

1 I/O 16.2/16-3

USBDR_TXDRXD[2] Data bit 2 USB UART1_SOUT[2]/
UART1_RTS[1]/

QE_BRG[1]

1 I/O 16.2/16-3

USBDR_TXDRXD[3] Data bit 3 USB UART1_SIN[2]/
UART1_CTS[1]/

QE_BRG[2]

1 I/O 16.2/16-3

USBDR_TXDRXD[4] Data bit 4 USB GPIO[34]/QE_BRG[3] 1 I/O 16.2/16-3

USBDR_TXDRXD[5] Data bit 5 USB GPIO[35]/QE_BRG[4] 1 I/O 16.2/16-3

USBDR_TXDRXD[6] Data bit 6 USB GPIO[36]/QE_BRG[9] 1 I/O 16.2/16-3

USBDR_TXDRXD[7] Data bit 7 USB GPIO[37]/QE_BRG[11] 1 I/O 16.2/16-3

MSRCID[0] DDR memory debug 
source ID 0

DDR GPIO[0] 1 I/O 10.3/10-3

MSRCID[1] DDR memory debug 
source ID 1

DDR GPIO[1] 1 I/O 10.3/10-3

MSRCID[2] DDR memory debug 
source ID 2

DDR GPIO[2] 1 I/O 10.3/10-3

MSRCID[3] DDR memory debug 
source ID 3

DDR GPIO[3] 1 I/O 10.3/10-3

MSRCID[4] DDR memory debug 
source ID 4

DDR GPIO[4] 1 I/O 10.3/10-3

MDVAL Local bus debug data valid DDR GPIO[5] 1 I/O 10.3/10-3

Note: GPIO[0:7] and GPIO[16:31] represents GPIO1. GPIO[32] to GPIO[63] represents GPIO2.

Table 3-2. MPC8306S Signal Reference by Functional Block (continued)
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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. The bidirectional pins are held input state and the input 
values are ignored. Table 3-3 shows the states of the output-only signals.

Table 3-3. Output Signal States During System Reset

Interface Signal State During Reset

MDM[0:1] DDR data mask High-Z

MA[0:13] DDR address High-Z

MBA[0:2] DDR bank select 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 Low

MCK0 DDR differential clocks Driven Low

MCK DDR differential clocks Driven Low

MODT[0:1] DRAM on-die termination Driven Low

LA[16:25] LBC port address Active—used to load reset configuration 
word

LAD[0:15] LBC address date Active—used to load reset configuration 
word

LALE LBC address latch enable 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

LWE[0:1] LBC write enable High

LBCTL LBC data buffer control Active—used to load reset configuration 
word

LGPL2 GP line 2 Active—used to load reset configuration 
word

LCLK1 LBC clock 0 High-Z

LGPL[0:1], LGPL[3:5] LBC UPM General purpose line High-Z

UART1_SOUT[1:2] DUART serial data out Driven High

FEC_MDC Ethernet management data clock Driven Low

TDO Test data out High-Z

QUIESCE Quiescent state High

USBDR_STP End of a transfer on the bus High
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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 loaded to 
the device through a reset configuration word, and a few device signals are used as reset configuration 
inputs during the reset sequence.

4.1 External Signals
The following sections describe the reset and clock signals in 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 I/O 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 For timing information, see MPC8306 PowerQUICC II Pro Integrated 
Communications Processor Family Hardware Specification.

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 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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4.1.2 Clock Signals

In Table 4-2, some clock signals are specific to blocks within the device. Although some of their 
functionality is described in Section 4.4, “Clocking,” they are defined in detail in their respective chapters. 
See Figure 4-7 for the internal distribution of clocks in the device.

 

CFG_RESET_
SOURCE[0:3]

I 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.”

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

Requirements During PORESET and HRESET flows, all other signal drivers connected to these 
signals must be in the high-impedance state. For proper resistor values to pull reset 
configuration signals high or low, see MPC8306 PowerQUICC II Pro Integrated 
Communications Processor Family Hardware Specification.

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

Table 4-2. External Clock Signals

Signal I/O Description

SYS_CLK_IN I SYS_CLK_IN is the reference clock for the system PLL. It is the primary input clock.

Timing Assertion/Negation—For timing information, see MPC8306 PowerQUICC II 
Pro Integrated Communications Processor Family Hardware 
Specification.

Reset State Always input.

QE_CLK_IN I QE_CLK_IN is the reference clock for the QUICC Engine PLL.

Timing Assertion/Negation—For timing information, see MPC8306 PowerQUICC II 
Pro Integrated Communications Processor Family Hardware 
Specification. 

Reset State Always input. 

FEC1_RX_CLK, 
FEC2_RX_CLK, 
FEC3_RX_CLK 

I Ethernet Receive clock

Timing Assertion/Negation—For timing information, see MPC8306 PowerQUICC II 
Pro Integrated Communications Processor Family Hardware 
Specification.

Reset State Always input.

Table 4-1. System Control Signals (continued)

Signal I/O Description
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4.2 Functional Description
This section describes the various ways to reset the device, the power-on reset configurations, and 
clocking.

4.2.1 Reset Operations

The device has the following inputs to the reset logic:

• Power-on reset (PORESET)

• External hard reset (HRESET)

• Software watchdog reset

• System bus monitor reset

• Checkstop reset

FEC1_TX_CLK,
FEC2_TX_CLK,
FEC3_TX_CLK

I Ethernet Transmit Clock. 

Timing Assertion/Negation—For timing information, see MPC8306 PowerQUICC II 
Pro Integrated Communications Processor Family Hardware 
Specification. 

Reset State Always input. 

HDLC1_TCK, 
HDLC2_TCK, 
TDM1_TCK, 
TDM2_TCK 

I HDLC/TDM Transmit clock

Timing Assertion/Negation—For timing information, see MPC8306 PowerQUICC II 
Pro Integrated Communications Processor Family Hardware 
Specification. 

Reset State Always input. 

HDLC1_RCK, 
HDLC2_RCK, 
TDM1_RCK, 
TDM2_RCK 

I HDLC/TDM Receive clock

Timing Assertion/Negation—For timing information, see MPC8306 PowerQUICC II 
Pro Integrated Communications Processor Family Hardware 
Specification. 

Reset State Always input. 

USBDR_CLK I USB controller clock

Timing Assertion/Negation—For timing information, see MPC8306 PowerQUICC II 
Pro Integrated Communications Processor Family Hardware 
Specification. 

Reset State Always input. 

RTC_PIT_CLOCK I This signal is used as timebase for real time clock module. RTC_PIT_CLK is used as the 
source for the following modules - RTC, PIT, and FlexCAN. For FlexCAN, it is used as the 
alternative source of CAN clock. 

Timing 32.768 KHz typical.

Reset State Always input. 

Table 4-2. External Clock Signals (continued)

Signal I/O Description
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• Software hard reset

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

4.2.1.1 Reset Causes

Table 4-3 describes reset causes.

4.2.1.2 Reset Actions

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

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

• Hard reset resets the entire device, excluding RTC module, clock logic, and error capture registers.

Table 4-3. Reset Causes

Name Description

Power-on reset 
(PORESET)

Input signal. Asserting this signal initiates the power-on reset flow that resets the entire device 
except RTC 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. 

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.

Software hard reset A hard reset sequence can be initialized by writing to a memory-mapped register (RCR). 
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Table 4-4 identifies the reset actions for each reset source.

4.2.2 Power-On Reset Flow

Assertion of the PORESET external signal initiates the 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 source and SYS_CLK_IN frequency. Initially, the reset configuration inputs 
are sampled to determine the configuration source. Next, the device starts loading the reset configuration 
words. The system PLL begins to lock according to the clock mode values in the reset configuration word 
low. When the system PLL is locked, the clock unit starts distributing clock signals in the device. At this 
stage, the core PLL begins to lock. When it is locked and the reset configuration words are loaded, 
HRESET is released.

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

1. Power is applied to meet the specifications in the device data sheet.

2. The system asserts PORESET and TRST, causing all registers to be initialized to their default states 
and most I/O drivers to be released to high-impedance.

3. The system applies a stable SYS_CLK_IN signal and stable reset configuration inputs 
(CFG_RESET_SOURCE).

4. The system negates PORESET after at least 32 stable SYS_CLK_IN clock cycles.

Table 4-4. Reset Actions

Action

Reset Source

Power-On Reset

External Hard Reset
Software Watchdog

Bus Monitor
Checkstop

Software Hard Reset

Resets:
PLLs, clocks, and error capture registers

Yes No

Resets:
DDR controller, LBC, I/O multiplexors, 
GTM, PIT, GPIO, system configuration, 
and local access windows

Yes Yes

Resets other internal logic Yes Yes

Reset configuration words loaded Yes Yes

HRESET driven by SoC Yes Yes

Hard reset to e300 core Yes Yes

SRESET:
High priority interrupt to the e300 core

No No
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5. The device samples the reset configuration input signals to determine the reset configuration words 
source.

6. The device starts loading the reset configuration words. 

Loading time depends on the reset configuration word source.

7. When the reset configuration word low is loaded, the system PLL begins to lock. 

When the system PLL is locked, csb_clk is supplied to the core PLL.

8. The core PLL begins to lock.

9. The device drives HRESET asserted until the e300 PLL is locked and the reset configuration words 
are loaded.

10. The user optionally negates HRESET if it was not negated earlier.

JTAG logic must always be initialized by asserting TRST. If the JTAG signals are not used, TRST 
should be connected directly to PORESET. TRST must not remain asserted after the negation of 
PORESET.

11. The internal reset to the core and the rest of the logic is negated. I/O drivers are enabled. 

12. The device stops driving HRESET. The reset to the e300 core is negated and the core is enabled. 
The boot sequencer, if enabled, is released, causing it to load configuration data from serial ROMs, 
as described in Section 17.4.5, “Boot Sequencer Mode.” 

13. If the e300 core is required to proceed before the boot sequencer finishes, the boot sequencer 
should enable boot vector fetch by clearing ACR[COREDIS] as described in Section 7.2.1, 
“Arbiter Configuration Register (ACR).” 

14. The boot vector fetch by the core can proceed, if enabled.

The device is now in its ready state. 
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Figure 4-1 shows a timing diagram of the power-on reset flow.

Figure 4-1. Power-On Reset Flow

NOTE
It takes about 150 SYS_CLK_IN cycles between the negation of PORESET 
and access to reset configuration word.

4.2.3 Hard Reset Flow

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

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

TRST

HRESET

Reset Configuration

Reset Configuration

(Output) 

(Input)

Input Signals

Words Loading

PLLs are 
locked (no 
external 

indication)

Min. 32 SYS_CLK_IN 
cycles

End loading reset 
configuration words.
Duration depends on 

source

Start loading reset 
configuration words

Stable clock
SYS_CLK_IN

PORESET
(Input)
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Figure 4-2 shows a timing diagram of the hard reset flow.

Figure 4-2. Hard Reset Flow

4.3 Reset Configuration
The device is initialized using two complementary methods: latching CFG_RESET_SOURCE and 
loading the reset configuration words. Initially, CFG_RESET_SOURCE is sampled during the assertion 
of the PORESET signal. These signals determine whether a reset configuration word is required and the 
device source interface from which it is loaded. According to the value on these signals, the device 
continues loading the reset configuration word.

4.3.1 Reset Configuration Signals

Reset configuration input signals are on device pins that have other functions when the device is not in 
reset state. These input signals are sampled into registers during the assertion of PORESET, after a stable 
clock is supplied (SYS_CLK_IN), and must be pulled high or low by external resistors as long as HRESET 
is asserted. While the PORESET or HRESET signal is asserted, all other signal drivers connected to these 
signals must be in the high-impedance state. For proper resistor values for pulling reset configuration 
signals high or low, see MPC8306 PowerQUICC II Pro Integrated Communications Processor Family 
Hardware Specification.

This section describes the modes configured by the reset configuration signals. Note that the reset 
configuration input sampled values are accessible to software through memory-mapped registers, as 

PORESET

TRST

HRESET

Reset Configuration

Reset Configuration

(Input)

(Input or Output)

(Input)

Input Signals

Words Loading
End loading reset 

configuration words.
Duration depends on 

source

Start loading reset 
configuration words

Stable clock
SYS_CLK_IN
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described in Section 4.5.1.3, “Reset Status Register (RSR),” and Section 4.5.2.1, “System PLL Mode 
Register (SPMR).”

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

• Resistors. Use pull-up or pull-down resistors to set the desired value on 
the reset configuration input signals. During the power-on and hard reset 
sequences, these signals are inputs to the device.

• Active driving device. Use HRESET to control the driving device. 
When HRESET is asserted, drive reset configuration values on the pins; 
when HRESET is negated, stop driving the reset configuration input 
signals.

4.3.1.1 Reset Configuration Word Source

The reset configuration word source options, shown in Table 4-5, select whether the device loads a reset 
configuration word from NOR Flash, NAND Flash, or an I2C EEPROM or uses hard-coded default 
options. The value of these signals also affects the duration of power-on and hard reset sequences. In any 
case, the reset sequence does not exceed 1 ms.

Table 4-5. Reset Configuration Words Source

CFG_RESET_SOURCE[0:3] Meaning

0000 Reset configuration word is loaded from NOR Flash

0001 Reset configuration word is loaded from NAND Flash memory (8-bit small page).

0010 Reserved

0011 Reserved

0100 Reset configuration word is loaded from an I2C EEPROM. SYS_CLK_IN is in the range of 
24–66.666 MHz.

0101 Reset configuration word is loaded from NAND Flash memory (8-bit large page).

0110 Reserved

0111 Reserved

1000 Hard-coded option 0. Reset configuration word is not loaded.

1001 Hard-coded option 1. Reset configuration word is not loaded.

1010 Hard-coded option 2. Reset configuration word is not loaded.

1011 Reset configuration word is loaded from NOR Flash

1100 Hard-coded option 4. Reset configuration word is not loaded.

1101 Hard-coded reset configuration word for eSDHC boot

1110 Hard-coded reset configuration word for eSDHC boot

1111 Hard-coded reset configuration word for SPI boot
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4.3.2.1 Reset Configuration Word Low Register (RCWLR)

RCWLR is shown in Figure 4-3. This read-only register obtains its values according to the reset 
configuration word low loaded during the reset flow.

Table 4-7 defines the RCWLR bit fields.

Access: Read Only

0 1 2 3 4 7 8 9 15

Field LBCM DDRCM SVCOD SPMF — COREPLL

Reset n n n n n n n n n n n n n n n n

16 23 24 25 26 27 31

Field — CEVCOD CEPDF CEPMF

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

Table 4-7. RCWLR Bit Settings

Bits Name Description

0 LBCM Local bus memory controller clock mode. Selects the local bus controller clock ratio. The local bus 
memory controller operates with a frequency equal to the frequency of csb_clk. This bit should be cleared.
LBC controller clock: csb_clk
0 The clock ratio is 1:1

1 DDRCM DDR SDRAM memory controller clock mode. Selects the DDR SDRAM memory controller clock ratio. 
The DDR SDRAM memory controller operates at twice the frequency of the csb_clk. 
0 Reserved
1 csb_clk ratio is 2:1

2–3 SVCOD System PLL VCO division. See Section 4.3.2.1.1, “System PLL VCO Division.”

4–7 SPMF System PLL multiplication factor.
See Section 4.3.2.1.1, “System PLL VCO Division,” for more information.

8 — Reserved, should be cleared

9–15 COREPLL Core PLL configuration. COREPLL sets the ratio between the e300 core clock and the internal csb_clk of 
the device. For information on the encodings for COREPLL, see MPC8306 PowerQUICC II Pro Integrated 
Communications Processor Family Hardware Specification.

16–23 — Reserved, should be cleared.

24–25 CEVCOD QUICC Engine PLL VCO division. Establishes the internal ratio between the QUICC Engine PLL VCO 
point and the QUICC Engine PLL output. 
00 2
01 4
10 8
11 Reserved, should be cleared
Note: Set CEVCOD to 01 (Division factor of 4) for QUICC Engine frequency below 150 MHz.

Set CEVCOD to 00 (Division factor of 2) for QUICC Engine frequency above 150 MHz.
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4.3.2.1.1 System PLL VCO Division

The RCWLR field SVCOD (system PLL VCO division), shown in Table 4-8, establishes the internal ratio 
between the system PLL VCO frequency and the PLL output clock frequency. The PLL output clock 
frequency equals csb_clk frequency if RCWLR[LBCM] and RCWLR[DDRCM] are both cleared or twice 
the csb_clk frequency if RCWLR[LBCM] or RCWLR[DDRCM] or both of them are set.

Table 4-8 describes the setting of SVCOD bits.

NOTE
For the frequency of operation in MPC8306 and MPC8306S, 00 is the only 
applicable value of SVCOD.

26 CEPDF QUICC Engine PLL division factor. Selects whether the PLL output is halved. By setting this bit, 
non-integer ratios between the primary clock input and ce_clk can be achieved.
0 ce_clk = primary clock input × CEPMF
1 ce_clk = (primary clock input × CEPMF)/ 2

27–31 CEPMF QUICC Engine PLL multiplication factor.
See Section 4.3.2.1.3, “QUICC Engine PLL Multiplication Factor,” for more information

Table 4-8. System PLL VCO Division

Reset Configuration 
Word Low Register 

(RCWLR) Bits
Field Name

Value
(Binary)

VCO Division Factor

2–3 SVCOD 00 2

01 4

10 8

11 Reserved

Table 4-7. RCWLR Bit Settings (continued)

Bits Name Description
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4.3.2.1.2 System PLL Configuration

The system PLL ratio reset, shown in Table 4-9, establishes the clock ratio between the SYS_CLK_IN 
signal and the internal csb_clk of the device. csb_clk drives internal units and feeds the e300 core PLL.

4.3.2.1.3 QUICC Engine PLL Multiplication Factor

The RCWLR field CEPMF (QUICC Engine PLL multiplication factor), shown in Table 4-10, along with 
the QUICC Engine PLL division factor (CEPDF,) establishes the ratio between ce_clk and the primary 
input clock.

Table 4-9. System PLL Ratio

RCWLR Bits Field Name
Value

(Binary)
csb_clk : SYS_CLK_IN

4–7 SPMF 0000 Reserved

0001 Reserved

0010 2 : 1

0011 3 : 1

0100 4 : 1

0101 5 : 1

0110 6 : 1

0111–1111 Reserved, should not be set

Table 4-10. QUICC Engine PLL Multiplication Factor

RCWLR Bits Field Name
Value

(Binary) 
QUICC Engine Block PLL 

Multiplication Factor

27–31 CEPMF 00000 Reserved, should be cleared.

00001 Reserved, should be cleared.

00010 2

00011 3

00100 4

00101 5

00110 6

00111 7

01000 8

01001–11111 Reserved, should be cleared.
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4.3.2.2 Reset Configuration Word High Register (RCWHR)

RCWHR is shown in Figure 4-4. This read-only register gets its values according to the reset configuration 
word high loaded during the reset flow.

NOTE
The reset value of the bits 16:19 should not be 4'b1111 because this will 
cause the device to enter the debug mode, and certain GPIOs become output 
instead of input during POR. Also, note that Flash holding RCW should not 
be empty, otherwise this results in reset value of RCWH[16:19] as 4b'1111.

Table 4-11 defines the reset configuration word high bit fields.

Offset 0x0_0904 Access: Read/Write

0 1 2 3 4 5 6 7 8 9 11 12 13 14 15

Field — COREDIS BMS BOOTSEQ SWEN ROMLOC RLEXT —

Reset n n n n n n n n n n n n n n n n

16 27 28 29 30 31

Field — TLE —

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

Table 4-11. Reset Configuration Word High Bit Settings

Bits Name Description

0–3 — Reserved, should be cleared

4 COREDIS Core disable mode. Specifies the e300 core mode out of reset. If COREDIS is set, the core cannot fetch 
boot code until it is configured by an external master. The external master frees the core to boot by 
clearing the COREDIS bit in the arbiter configuration register as described in Section 7.2.1, “Arbiter 
Configuration Register (ACR).”
This bit must be set when the boot sequencer is enabled to initiate the device (BOOTSEQ is 01 or 10). 
Otherwise, unpredictable behavior occurs. 
0 The core can boot without waiting for configuration by an external master.
1 Core boot hold-off mode. The core is prevented from fetching instruction opcode until this bit is 

cleared. 

5 BMS Boot memory space.
See Section 4.3.2.2.1, “Boot Memory Space (BMS),” for more information.

6–7 BOOTSEQ Boot sequencer configuration.
See Section 4.3.2.2.2, “Boot Sequencer Configuration,” for more information.

8 SWEN Software watchdog enable. Selects whether the software watchdog is enabled to start counting down 
immediately when coming out of reset. The user can override this value by writing to the system 
watchdog control register (SWCRR[SWEN]) during system initialization.
0 Disabled
1 Enabled
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4.3.2.2.1 Boot Memory Space (BMS)

BMS defines the initial value of the e300 core MSR[IP] bit, which specifies the location of the interrupt 
vectors (including the hard reset exception vector). The device defines the default boot ROM memory 
space to be 8 Mbytes at addresses 0x0000_0000 to 0x007F_FFFF or 0xFF80_0000 to 0xFFFF_FFFF. 
When the core comes out of reset, if it is enabled to boot, it fetches boot code from one of two addresses, 
0x0000_0100 or 0xFFF0_0100, and exceptions are vectored to the physical addresses, 0x000n_nnnn or 
0xFFFn_nnnn appropriately. This bit specifies whether an interrupt vector offset is prepended with 0xFFF 
or 0x000. In the description below, n_nnnn is the offset of the exception vector.

The boot memory space reset configuration word field, shown in Table 4-12, specifies both the device boot 
ROM address window and the initial e300 core boot address.

4.3.2.2.2 Boot Sequencer Configuration

The boot sequencer configuration options, shown in Table 4-13, allow the boot sequencer to load 
configuration data from the serial ROM located on the I2C port before the host tries to configure the device. 

9–11 ROMLOC Boot ROM interface location.
This bit, combined with bit RLEXT, determines where the device boots from. See Section 4.3.2.2.3, 
“Boot ROM Location,” for more information.

12–13 RLEXT Boot ROM location extension.
This bit combined with bit ROMLOC determines where the device boots from. See Section 4.3.2.2.3, 
“Boot ROM Location,” for more information.
00 Legacy mode—allows for booting from on-chip peripherals. For more information, see Table 4-14.
01 NAND Flash mode—allows for booting from NAND Flash devices. For more information, see 

Table 4-14.
10 Reserved
11 Reserved

14–15 — Reserved, should be cleared.

16–27 — Reserved, should be cleared.

28 TLE True little-endian. See Section 4.3.2.2.4, “e300 Core True Little-Endian,” for more information.

29–31 — Reserved, should be cleared.

Table 4-12. Boot Memory Space

RCWHR Bit Field Name
Value

(Binary) 
Meaning

5 BMS 0 Boot memory space is 8 Mbytes at 0x0000_0000 to 0x007F_FFFF. 
e300 core register MSR[IP] initial value is 0b0.
The core, if enabled to boot, begins fetching boot code from address 0x0000_0100 
and exceptions are vectored to the physical address of 0x000n_nnnn. 

1 Boot memory space is 8 Mbytes at 0xFF80_0000 to 0xFFFF_FFFF. 
e300 core register MSR[IP] initial value is 0b1.
The core, if enabled to boot, begins fetching boot code from address 0xFFF0_0100 
and exceptions are vectored to the physical address of 0xFFFn_nnnn.

Table 4-11. Reset Configuration Word High Bit Settings (continued)

Bits Name Description



Reset, Clocking, and Initialization

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

4-16 Freescale Semiconductor
 

These options also specify normal or extended I2C addressing modes. See Section 17.4.5, “Boot 
Sequencer Mode.”

NOTE
When the boot sequencer is enabled, the e300 core must be prevented from 
fetching boot code by setting the core disable reset configuration word field 
(COREDIS) as described in Section 4.3.2.2, “Reset Configuration Word 
High Register (RCWHR).” If the e300 core is required to proceed, the boot 
sequencer should enable boot vector fetch by clearing ACR[COREDIS] as 
described in Section 7.2.1, “Arbiter Configuration Register (ACR).”

4.3.2.2.3 Boot ROM Location

The device defines the default boot ROM address range to be 8 Mbytes at addresses 0x0000_0000 to 
0x007F_FFFF or 0xFF80_0000 to 0xFFFF_FFFF (selected by the BMS reset configuration word field). 
However, the on-chip peripheral that manages these boot ROM accesses can be selected at power up. 

The boot ROM location reset configuration word field, shown in Table 4-14, establishes the location of 
boot ROM. The exact boot ROM location table to be used is defined by the setting of RCWHR[RLEXT] 
bits, as shown in Table 4-11. Accesses to the boot vector and the default boot ROM region of the local 
address map are directed to the interface specified by this field.

Table 4-13. Boot Sequencer Configuration

RCWHR Bits Field Name
Value

(Binary)
Meaning

6–7 BOOTSEQ 00 Boot sequencer is disabled. No I2C ROM is accessed.

01 Normal I2C addressing mode is used. Boot sequencer is enabled and loads 
configuration information from a ROM on the I2C interface. A valid ROM must be 
present. 

10 Extended I2C addressing mode is used. Boot sequencer is enabled and loads 
configuration information from a ROM on the I2C interface. A valid ROM must be 
present.

11 Reserved, should be cleared.
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The local access window of the selected boot ROM interface is enabled and initialized with the proper base 

address and size, as described in Section 6.2, “Local Memory Map Overview and Example.”

4.3.2.2.4 e300 Core True Little-Endian

The true little-endian reset configuration word field, shown in Table 4-15, selects whether the e300 core 
operates in big-endian mode or true little-endian mode at reset.

4.3.3 Loading the Reset Configuration Words

The device loads the reset configuration words from a local bus EEPROM, a local bus NAND Flash, or an 
I2C serial EEPROM, or uses hard-coded configuration, as selected by the reset configuration inputs 
described in Section 4.3.1, “Reset Configuration Signals.” The following sections describe each of these 
options.

4.3.3.1 Loading from Local Bus

The reset configuration words are assumed to reside in an EEPROM or NOR Flash or NAND Flash device 
connected to LCS0 of the device local bus. Because the port size of this EEPROM is unknown, the device 
reads all configuration words byte-by-byte only from locations that are independent of port size. 

Table 4-14. Boot ROM Location

RCWHR 
Bits

Field Name
Value

(Binary)

Meaning

Legacy Mode (RLEXT = 00) NAND Flash Mode (RLEXT = 01)

9–11 ROMLOC 000 DDR SDRAM Reserved

001 Reserved Local bus NAND Flash—8-bit small page 
ROM

010 BootROM for eSDHC Reserved

011 BootROM for SPI Reserved

100 Reserved Reserved

101 Local bus GPCM—8-bit ROM Local bus NAND Flash—8-bit large page 
ROM

110 Local bus GPCM—16-bit ROM Reserved

111 Reserved Reserved

Table 4-15. e300 Core True Little-Endian

Reset Configuration 
Word High Register 

(RCWHR) Bit
Field Name

Value
(Binary)

Meaning

28 TLE 0 Big-endian mode

1 True little-endian mode
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Table 4-16 shows addresses that should be used to contain the reset configuration words. Byte addresses 
that do not appear in this table have no effect on the configuration of the device. The values of the bytes 
in Table 4-16 are always read on byte lane LD[0:7] regardless of the port size.

.

Table 4-17 shows the data structure of the local bus device containing the reset configuration words 
(RCWL and RCWH).

.

4.3.3.1.1 Local Bus Controller Setting

The device uses GPCM to load the reset configuration from EEPROM or NOR Flash. The device reads 64 
bytes in this case. The local bus controller’s registers setting is set according to Table 4-18.

The device uses FCM to load the reset configuration from NAND Flash. The device reads 512 bytes if 
small page size NAND Flash is used or 2048 bytes if large page NAND Flash is used. The device uses 

Table 4-16. Local Bus Configuration EEPROM Addresses

Reset Configuration Word Bits [0:7] Address Bits [8:15] Address Bits [16:23] Address Bits [24:31] Address

Low 0x00 0x08 0x10 0x18

High 0x20 0x28 0x30 0x38

Table 4-17. Local Bus Reset Configuration Words Data Structure

EEPROM Address
EEPROM Data Bits

[0:7] [8:15] [16:23] [24:31]

0x00 RCWL[0:7]

0x04

0x08 RCWL[8:15]

0x0C

0x10 RCWL[16:23]

0x14

0x18 RCWL[24:31]

0x1C

0x20 RCWH[0:7]

0x24

0x28 RCWH[8:15]

0x2C

0x30 RCWH[16:23]

0x34

0x38 RCWH[24:31]

0x3C
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SYS_CLK_IN clock to generate the internal LCLK, which runs at half the frequency of SYS_CLK_IN. 
The local bus controller’s registers setting are set according to Table 4-18. 

4.3.3.2 Loading from I2C EEPROM

The device is capable of loading the reset configuration word from the I2C interface. If the device is 
configured to load the reset configuration word from the I2C interface according to the reset configuration 
input signals, the device uses the I2C unit boot sequencer in a special mode. In this mode, the I2C boot 
sequencer is activated while the rest of the device is still in reset state (HRESET asserted) to load the reset 
configuration words from an I2C serial EEPROM.

Note that this does not prevent using the I2C boot sequencer to initiate the device in the normal functional 
mode after reset state has completed. The only restriction is that the first two EEPROM data structures 
contain dedicated reset information.

4.3.3.2.1 Using the Boot Sequencer Reset Configuration

For more information on I2C interface and the boot sequencer, see Section 17.4.5, “Boot Sequencer 
Mode.”

NOTE
When reset configuration words are loaded from an I2C EEPROM, an I2C 
serial EEPROM of extended addressing type must be used.

If the I2C interface is used for loading the reset configuration words, the I2C module addresses the 
EEPROM and reads the first two data structures (after reading the preamble). Upon being read, the reset 
configuration words are latched inside the device and the I2C module enters its reset state until HRESET 
is negated. There should be no other I2C traffic when the boot sequencer is active.

After HRESET is negated, the functional boot sequencer, in extended I2C addressing mode, may be 
activated if the BOOTSEQ field of the reset configuration word high is set to 0b10.

4.3.3.2.2 EEPROM Calling Address

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

Table 4-18. Local Bus Controller Setting when Loading RCW

CFG_RESET_SOURCE Meaning BR0[PS] BR0[MSEL] OR0[SCY] OR0[PGS]

0000 NOR Flash 11 000 1111 NA

0001 NAND Flash, 8 bit, 
small page

01 001 0010 0

0101 NAND Flash, 8 bit, 
large page

01 001 0010 1
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4.3.3.2.3 EEPROM Data Format in Reset Configuration Mode

The I2C module expects that a particular data format be used for data in the EEPROM. A preamble should 
be the first 3 bytes programmed into the EEPROM. It should have a value of 0xAA_55AA. The I2C 
module checks to ensure that this preamble is correctly detected before proceeding further. Following the 
preamble, there should be the two reset configuration words, programmed according to a particular format, 
as shown in Figure 4-5.

The first 3 bytes hold the attributes and address offset. The addresses of the two reset configuration words 
must be programmed to the offset of the reset configuration word low register (RCWLR) and reset 
configuration word high register (RCWHR) respectively (see Section 4.5.1.1, “Reset Configuration Word 
Low Register (RCWLR),” and Section 4.5.1.2, “Reset Configuration Word High Register (RCWHR)”). 
The attributes should be programmed as follows: alternate configuration space (ACS) should be cleared 
(0b0), byte enables should be all ones, and continue (CONT) should be set.

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

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

When the I2C operates in reset configuration mode, the cyclic redundancy check (CRC) is ignored, as well 
as any registers following the first two reset configuration words.

Figure 4-5. EEPROM Data Format for Reset Configuration Words Preload Command

Figure 4-6 shows an example of the CRC and EEPROM contents, including the preamble, reset 
configuration words and additional initialization data. In this example, it is assumed that the EEPROM 

0 1 4 5 6 7

ACS
(0)

BYTE_EN
(1111)

CONT
(1)

RCWLR
ADDR[12–13]

RCWLR ADDR[14:21]

RCWLR ADDR[22:29]

Reset configuration word low [0–7]

Reset configuration word low [8–15]

Reset configuration word low [16–23]

Reset configuration word low [24–31]

ACS
(0)

BYTE_EN
(1111)

CONT
(1)

RCWHR
ADDR[12–13]

RCWHR ADDR[14–21]

RCWHR ADDR[22–29]

Reset configuration word high [0–7]

Reset configuration word high [8–15]

Reset configuration word high [16–23]

Reset configuration word high [24–31]
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contains information additional to the reset configuration words, which should be loaded in the functional 
state after the device completes its reset flow.

0 1 2 3 4 5 6 7

1 0 1 0 1 0 1 0 Preamble

0 1 0 1 0 1 0 1

1 0 1 0 1 0 1 0

0 1 1 1 1 1 RCWLR
ADDR[12–13]

Reset configuration 
word low

preload command

RCWLR ADDR[14–21]

RCWLR ADDR[22–29]

Reset configuration word low [0–7]

Reset configuration word low [8–15]

Reset configuration word low [16–23]

Reset configuration word low [24–31]

0 1 1 1 1 1 RCWHR
ADDR[12–13]

Reset configuration 
word high

preload command

RCWHR ADDR[14–21]

RCWHR ADDR[22–29]

Reset configuration word high [0–7]

Reset configuration word high [8–15]

Reset configuration word high [16–23]

Reset configuration word high [24–31]

*

ACS BYTE_EN 1 ADDR[12–13]

Last configuration
preload command

ADDR[14–21]

ADDR[22–29]

DATA[0–7]

DATA[8–15]

DATA[16–23]

DATA[24–31]

0 0 0 0 0 0 0 0
End command0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

CRC[0–7]
Cyclic redundancy 

check
CRC[8–15]

CRC[16–23]

CRC[24–31]

Figure 4-6. EEPROM Contents
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4.3.3.2.4 Reset Configuration Load Fail

Failure of reset configuration load by the I2C boot sequencer can be caused by an incorrect EEPROM data 
structure or I2C bus problem. If a reset configuration load failure occurs, due to preamble fail or any other 
I2C bus error detection, the device continuously attempts to reload the hard reset configuration words from 
the I2C bus. The device does not negate HRESET and remains in hard reset state until the RCWs are 
successfully loaded or the PORESET flow is restarted.

4.3.3.3 Default Reset Configuration Words

If the device is configured not to load the reset configuration words from NOR Flash, NAND Flash, or an 
I2C EEPROM, it can also be initialized with one of four hard-coded default options, selected by the reset 
configuration input signals, CFG_RESET_SOURCE[0:3]. 

The reset configuration words are driven internally with the values shown in Table 4-19, Table 4-20, and 
Table 4-21. 

Table 4-19. RCW Values Corresponding to Hard Coded Options

CFG_RESET_SOURCE[0:3]  RCWLR [0:31]  RCWHR [0:31]

4'b1000 0x4504_0086 0x0460_0000

4'b1001 0x4404_0087 0x0460_0000

4'b1010 0x4522_0005 0x0460_0000

4'b1100 0x4423_0086 0x0460_0000

Table 4-20. Hard Coded Reset Configuration Word Low Fields Values

RCW bits 0 1 2–3 4–7 8 9–15 16–23 24–25 26 27–31

Fields LBCM DDRCM SVCOD SPMF Reser
ved

COREPLL Reserved CEVCOD CEPDF CEPMF

Meaning LBC 
Controll
er clock : 
csb_clk
0 1:1

DDR 
Controller 

clock: 
csb_clk

0 Reserved
1 2:1

System 
VCO 
PLL 

division 
factor

csb_clk 
: 

SYS_C
LK_IN

Core 
Clock: 

csb_clk

QUICC 
Engine 

VCO PLL 
Division 
factor

QUICC 
Engine 

PLL 
Division 
Factor

QUICC Engine 
PLL 

Multiplication 
Factor

CFG_RESET
_SOURCE 

value

1000 0 1 00 0101 0 0000100 0000000
0

10 0 00101

1001 0 1 00 0100 0 0000100 0000000
0

10 0 00111

1010 0 1 00 0101 0 0100010 0000000
0

00 0 00101

1100 0 1 00 0100 0 0100011 0000000
0

10 0 00101
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Table 4-21 defines the hard-coded reset configuration word high fields values. These values select 
hard-coded reset configuration words options, as described in Section 4.3.1.1, “Reset Configuration Word 
Source.”

4.4 Clocking 
The following external clock sources are utilized on the MPC8306 and MPC8306S:

• System clock (SYS_CLK_IN)

• Real-time clock (RTC_PIT_CLOCK)

• QE_CLK_IN

All clock inputs can be supplied using an external canned oscillator, a clock generation chip, or some other 
source that provides a standard CMOS square wave input.

Table 4-21. Hard-Coded Reset Configuration Word High Field Values

Bits Name

Field Values when 
CFG_RESET_SOURCE[0–3] = 1000–1100

Meaning

1000 1001 1010 1100

0–3 Reserved 0000 —

4 COREDIS 0 0 0 0 e300 core is disabled (boot hold-off)

5 BMS 1 Boot memory space is 0xFF80_0000–
0xFFFF_FFFF. MSR[IP] initial value is 0b1.

6–7 BOOTSEQ 00 Boot sequencer is disabled

8 SWEN 0 Software watchdog disabled

9–11 ROMLOC 110 Boot ROM interface location

12–13 RLEXT 00 Legacy mode

14–15 Reserved 00 —

16–27 Reserved 0000_0000_0000 —

28 TLE 0 Big-endian mode

29–31 Reserved 000 —
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Figure 4-7 shows the internal distribution of clocks within the device.

Figure 4-7. MPC8306/8306S Clock Subsystem

4.4.1 System Clock Domains

As shown in Figure 4-7, the primary clock input (SYS_CLK_IN) frequency is multiplied up by the system 
phase-locked loop (PLL) and the clock unit to create three major clock domains: 

• The coherent system bus clock (csb_clk)

• The internal clock for the DDR controller (ddr_clk)

• The internal clock for the local bus interface unit (lbc_clk)

The csb_clk frequency is derived as follows:

csb_clk = [SYS_CLK_IN] × SPMF 
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System

LBC
LCLK[0:1]
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e300c3 core
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4.5 Memory Map/Register Definitions
This section presents the memory maps and register descriptions for both reset and clocking.

4.5.1 Reset Configuration Register Descriptions

The reset configuration and status registers are shown in Table 4-23.

4.5.1.1 Reset Configuration Word Low Register (RCWLR)

The reset configuration word low register (RCWLR) is shown in Figure 4-3 and described in 
Section 4.3.2.1, “Reset Configuration Word Low Register (RCWLR).”

4.5.1.2 Reset Configuration Word High Register (RCWHR)

The reset configuration word high register (RCWHR) is shown in Figure 4-4 and described in 
Section 4.3.2.2, “Reset Configuration Word High Register (RCWHR).”

Table 4-23. Reset Configuration and Status Registers Memory Map

Address Register Access Reset Section/Page

Reset Configuration—Block Base Address 0x0_0900

0x0_0900 Reset configuration word low register (RCWLR) R 0xnnnn_0000 4.5.1.1/4-26

0x0_0904 Reset configuration word high register (RCWHR) R 0xnnnn_0000 4.5.1.2/4-26

0x0_0908–
0x0_090C

Reserved, should be cleared — — —

0x0_0910 Reset status register (RSR) R/W 0x0000_000 4.5.1.3/4-27

0x0_0914 Reset mode register (RMR) R/W 0x0000_0000 4.5.1.4/4-28

0x0_0918 Reset protection register (RPR) R/W 0x0000_0000 4.5.1.5/4-29

0x0_091C Reset control register (RCR) R/W 0x0000_0000 4.5.1.6/4-29

0x0_0920 Reset control enable register (RCER) R/W 0x0000_0000 4.5.1.7/4-30

0x0_0924 Reserved — 0xFFFF_FFFF —

0x0_0928–
0x0_09FC

Reserved, should be cleared — 0x0000_0000 —
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4.5.1.3 Reset Status Register (RSR)

RSR, shown in Figure 4-8, captures various reset events in the device. The RSR accumulates reset events. 
For example, because software watchdog expiration results in a hard reset, SWRS and HRS are all set after 
a software watchdog reset. This register returns to its reset value only when power-on reset occurs. 

Table 4-24 defines the reset status register bit fields.

Address 0x0_0910 Access: User Read/Write

0 3 4 14 15

R
RSTSRC —

W

Reset n1 0 0 0 0 0 0 0 0 0 0 0 0

16 18 19 20 22 23 24 26 27 28 29 30 31

R
— SWHR — JSRS — CSHR SWRS BMRS — HRS

W

Reset All Zeros
1 The reset value of this field is determined according to the reset configuration input signals CFG_RESET_SOURCE[0:2] 

sampled during the reset flow.

Figure 4-8. Reset Status Register (RSR)

Table 4-24. Reset Status Register Field Descriptions

Bits Name Description

0–3 RSTSRC Reset configuration word source. Reflects the value of CFG_RESET_SOURCE input signal during the 
reset flow. See Section 4.3.1.1, “Reset Configuration Word Source.” Changing this field has no effect.

4–14 — Reserved, should be cleared.

15 BSF Boot sequencer fail. If set, indicates that the I2C boot sequencer has failed while loading the reset 
configuration words. Cleared by writing a 1 to it (writing zero has no effect).

16–18 — Reserved, should be cleared.

19 SWHR Software hard reset. If set, indicates a software hard reset. SWHR is cleared by writing a 1 to it (writing 
zero has no effect).

20–22 — Reserved

23 JHRS JTAG HRESET. If set, indicates that a hard reset request arrived from the Test Module by a JTAG 
command. Cleared by writing a 1 to it (writing zero has no effect).

24–26 — Reserved, should be cleared.

27 CSHR Check stop reset status. When the core enters a checkstop state and the checkstop reset is enabled by 
the RMR[CSRE], CSRS is set and it remains set until software clears it. CSRS is cleared by writing a 1 
to it (writing zero has no effect).
0 No enabled check stop reset event.
1 Enabled check stop reset event.

28 SWRS Software watchdog reset status. When a software watchdog expire event (which causes a reset) is 
detected, SWRS is set and remains that way until the software clears it. SWRS is cleared by writing a 
1 to it (writing zero has no effect).
0 No software watchdog reset event.
1 Software watchdog reset event.
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4.5.1.4 Reset Mode Register (RMR)

RMR, shown in Figure 4-9, enables a hard reset sequence on the device when the e300 core enters 
checkstop state.

Table 4-25 describes the RMR fields.

29 BMRS Bus monitor reset status. When a bus monitor expire event (which causes a reset) is detected, BMRS 
is set and remains set until the software clears it. BMRS can be cleared by writing a 1 to it (writing zero 
has no effect).
0 No bus monitor reset event.
1 Bus monitor reset event.

30 — Reserved

31 HRS Hard reset status. When an external or internal hard reset event is detected, HRS is set and remains 
set until software clears it. HRS is cleared by writing a 1 (writing zero has no effect).
0 No hard reset event.
1 Hard reset event.

Address 0x0_0914 Access: User Read/Write

0 15

R
—

W

Reset All zeros

16 30 31

R
— CSRE

W

Reset All zeros

Figure 4-9. Reset Mode Register (RMR)

Table 4-25. RMR Field Descriptions

Bits Name Function

0–30 — Reserved, should be cleared. 

31 CSRE Checkstop reset enable. The core can enter checkstop mode as the result of several exception conditions. 
Setting CSRE configures the device to perform a hard reset sequence when the core enters checkstop state.
0 Reset not generated when core enters checkstop state.
1 Reset generated when core enters checkstop state.

Table 4-24. Reset Status Register Field Descriptions (continued)

Bits Name Description
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4.5.1.5 Reset Protection Register (RPR)

RPR, shown in Figure 4-10, prevents unintended software reset requests caused by writes to the reset 
control register (RCR). To disable a write to the reset control register (RCR), the user should write a 1 to 
RCER[CRE].

Table 4-26 defines the bit fields of RPR.

4.5.1.6 Reset Control Register (RCR)

RCR, shown in Figure 4-11, can be used by software to initiate a hard reset sequence. To allow writing to 
this register, the user must enable it by writing the value 0x5253_5445 to the RPR.

Address 0x0_0918 Access: User Read/Write

0 15

R
RCPW

W

Reset All zeros

16 31

R
RCPW

W

Reset All zeros

Figure 4-10. Reset Protection Register (RPR)

Table 4-26. RPR Bit Descriptions

Bits Name Description

0–31 RCPW Reset control protection word. Prevents unintended software reset requests because of a write to the RCR. 
The user should write the value 0x5253_5445 (RSTE in ASCII) to enable. Enable indication appears in the 
reset control enable register (RCER[CRE]). Reading this register always returns all zeros. 

Address 0x0_091C Access: User Read/Write

0 15

R
—

W

Reset All zeros

16 29 30 31

R
— SWHR —

W

Reset All zeros

Figure 4-11. Reset Control Register (RCR)
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Table 4-27 defines the bit fields of RCR.

4.5.1.7 Reset Control Enable Register (RCER)

RCER, shown in Figure 4-12, indicates by the CRE field that the RPR is accessed with a value that enables 
RCR. 

Table 4-28 defines the bit fields of RCER.

4.5.2 Clock Configuration Registers

The clock configuration and status registers are shown in Table 4-29.

Table 4-27. RCR Bit Settings

Bits Name Description

0–29 — Reserved, should be cleared.

30 SWHR Software hard reset. Setting this bit causes the device to begin a hard reset flow. This bit returns to its reset 
state during the reset sequence, so reading it always returns all zeros.

31 — Reserved. 

Address 0x0_0920 Access: User Read/Write

0 15

R
—

W

Reset All zeros

16 31

R
— CRE

W

Reset All zeros

Figure 4-12. Reset Control Enable Register (RCER)

Table 4-28. RCER Bit Settings

Bits Name Description

0–30 — Reserved, should be cleared.

31 CRE Control register enabled. When set, indicates that the RPR was accessed with a value that enables the RCR.
Writing 1 to this bit disables the RCR and clears this bit. Writing zero has no effect.

Table 4-29. Clock Configuration Registers Memory Map

Address Register Access Reset Section/Page

Reset Configuration—Block Base Address 0x0_0A00

0x0_0A00 System PLL mode register (SPMR) R 0xnnnn_nnnn 4.5.2.1/4-31

0x0_0A04 Output clock control register (OCCR) R/W 0x0000_C0C0 4.5.2.2/4-32
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4.5.2.1 System PLL Mode Register (SPMR)

SPMR is shown in Figure 4-13. It obtains its values according to the reset configuration input signal and 
the reset configuration word low loaded during the reset flow. Note that this register is updated only during 
a power-on reset sequence and not by a hard reset sequence. It may hold values different than those in the 
RCWLR after a a hard reset sequence.

Table 4-30 defines the system PLL mode register bit fields.

0x0_0A08 System clock control register (SCCR) R/W 0x0542_0010 4.5.2.3/4-33

0x0_0A0C–
0x0_0AFC

Reserved, should be cleared — — —

Address 0x0_0A00 Access: Read only

0 1 2 3 4 7 8 9 15

R LBCM DDRCM — SPMF — COREPLL

W

Reset1

1 See Table 4-30 for reset values.

n n n n n n n n n n n n n n n n

16 23 24 25 26 27 31

R
— CEVCOD CEPDF CEPMF

W

Reset n n n n n n n n n n n n n n n n

Figure 4-13. System PLL Mode Register

Table 4-30. System PLL Mode Register Bit Settings

Bits Name Meaning Description

0 LBCM Local bus memory controller clock mode. Section 4.3.2.1, “Reset Configuration Word Low 
Register (RCWLR)”

1 DDRCM DDR SDRAM memory controller clock mode. Section 4.3.2.1, “Reset Configuration Word Low 
Register (RCWLR)”

2–3 — Reserved, should be cleared. —

4–7 SPMF System PLL multiplication factor Section 4.3.2.1.2, “System PLL Configuration”

8 — Reserved —

9–15 COREPLL Core PLL configuration. For more information, see MPC8306 
PowerQUICC II Pro Integrated Communications 
Processor Family Hardware Specification.

16–23 — Reserved, should be cleared. —

Table 4-29. Clock Configuration Registers Memory Map (continued)

Address Register Access Reset Section/Page
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4.5.2.2 Output Clock Control Register (OCCR)

The OCCR shown in Figure 4-14, controls the device output clocks. It is possible to control some output 
clock modes by writing to this memory-mapped register as described below.

Table 4-31 defines the bit fields of OCCR.

24–25 CEVCOD QUICC Engine PLL VCO division Section 4.3.2.1, “Reset Configuration Word Low 
Register (RCWLR)

26 CEPDF QUICC Engine PLL division factor Section 4.3.2.1, “Reset Configuration Word Low 
Register (RCWLR)

27–31 CEPMF QUICC Engine PLL multiplication factor Section 4.3.2.1.3, “QUICC Engine PLL 
Multiplication Factor”

Address 0x0_0A04 Access: Read/Write

0 15

R
—

W

Reset All zeros

16 23 24 25 26 31

R MCK0O
E, MCK_

B0OE
— LCLK0E LCLK1E —

W

Reset 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0

Figure 4-14. Output Clock Control Register (OCCR)

Table 4-31. OCCR Bit Settings

Bits Name Description

0–15 — Reserved, should be cleared

16 MCK0OE, 
MCK_B0OE

Enable/Disable MCK[0] pins clock out
0 Disable MCK[0] and MCK[0] 
1 Enable MCK[0] and MCK[0]

17–23 — Reserved, should be cleared

24 LCLK0E Enable/Disable LCLK[0] pin clock out
0 Disable LCLK[0]
1 Enable LCLK[0]

25 LCLK1E Enable/Disable LCLK[1] pin clock out
0 Disable LCLK[1]
1 Enable LCLK[1]

26–31 — Reserved, should be cleared

Table 4-30. System PLL Mode Register Bit Settings (continued)

Bits Name Meaning Description
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4.5.2.3 System Clock Control Register (SCCR)

The system clock control register (SCCR), shown in Figure 4-15, controls device units that have a 
configurable clock ratio.

NOTE
SCCR is not meant for dynamic on/off of the clock to the module. This can 
be only disabled once after reset. To use the module again, a power-on reset 
cycle has to take place.

Table 4-32 defines the bit fields of SCCR.

Address 0x0_0A08 Access: Read/Write

0 5 6 7 8 9 10 15

R
— SDHCCM1

1 These bits are reserved in MPC8306S.

— USBDRCM — DMA2CM
W

Reset 0 0 0 0 0 1 0 1 0 1 0 0 0 0 1 1

16 26 27 28 31

R
— DMACCM —

W

Reset 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

Figure  4-15. System Clock Control Register (SCCR)

Table 4-32. SCCR Bit Descriptions

Bits Name Description

0–3 — Reserved

4–5 SDHCCM SDHC clock mode
00 SDHC core clock is disabled.
01 SDHC core clock/csb_clk ratio is 1:1.
10 SDHC core clock/csb_clk ratio is 1:2. 
11 SDHC core clock/csb_clk ratio is 1:3. 
Note: These bits are reserved in MPC8306S

6–7 — Reserved

8–9 USBDRCM USB DR clock mode. It also controls I2C1 clock ratio. 
00 USB DR clock is disabled. I2C1 clock is 1:1.
01 USB DR clock/csb_clk ratio is 1:1. I2C1 clock is 1:1.
10 USB DR clock/csb_clk ratio is 1:2. I2C1 clock is 1:2.
11 USB DR clock/csb_clk ratio is 1:3. I2C1 clock is 1:3.

10–14 — Reserved

15 DMA2CM DMA Engine 2 clock mode. Controls the DMA Engine 2 clocking.
0 DMA Engine 2 clocks are disabled.
1 DMA Engine 2 clocks are enabled.

16–25 — Reserved
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26–27 DMACCM DMACCM. DMA Engine 1.
00 DMAC core clock is disabled.
01 DMAC core clock/csb_clk ratio is 1:1.
10 DMAC core clock/csb_clk ratio is 1:2. 
11 DMAC core clock/csb_clk ratio is 1:3. 

28–31 — Reserved

Table 4-32. SCCR Bit Descriptions (continued)

Bits Name Description
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Chapter 5  
System boot
 This chapter describes the overall initialization of the MPC8306. 

5.1 Booting from On Chip ROM
Selecting on-chip ROM in boot ROM location causes the e300 CPU to fetch data from the on-chip ROM. 
The on-chip ROM is selected by configuring the POR config values of RCWHR appropriately as shown 
in Table 5-1. For more information, see Section 4.3.2.2.3, “Boot ROM Location.

The following different configurations are provided for boot from the on-chip ROM:

• Boot from eSDHC

• Boot from SPI

5.2 eSDHC Boot
This section explains how to boot from eSDHC. The following is discussed in this section:

• Section 5.2.1, “Overview”

• Section 5.2.2, “Features”

• Section 5.2.3, “SD/MMC Card Data Structure”

• Section 5.2.4, “eSDHC Controller Initial Configuration”

• Section 5.2.5, “eSDHC Controller Boot Sequence”

• Section 5.2.6, “eSDHC Boot Error Handling”

Table 5-1. Boot Source Selection for On-Chip ROM Boot- RCWHR Settings

Bits1

1 This table shows only relevant bits for On-Chip Boot configuration.

Name Description

5 BMS Boot Memory Space
1 : For booting from On-Chip ROM for both SPI and eSDHC boot.

9–11 ROMLOC Boot ROM interface location
010 Boot from eSDHC
011 Boot from SPI

12–13 RLEXT Boot ROM location extension.
This bit combined with bit ROMLOC determines where the device boots from.
00 Legacy mode—allows for booting from on-chip peripherals.
For booting from On Chip ROM, these bits must be set to 00.
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NOTE
The eSDHC boot functionality is not available in MPC8306S.

5.2.1 Overview

The MPC8306 is capable of loading initialization code from a memory device that is connected to the 
eSDHC controller interface. This device can be either a SD card, SDIO card, MMC card, or other variants 
compatible with these devices. The term SD/MMC is used when referring to the memory device.

Boot from eSDHC is supported by the MPC8306 using an on-chip ROM, which contains the basic eSDHC 
device driver and the code to perform block copy from SD/MMC to any target memory. Selecting on-chip 
ROM in boot ROM location (see Table 5-1) causes the e300 CPU to fetch data from the on-chip ROM. 
Prior to boot, the user should ensure that the SD/MMC card to boot from is inserted.

After the device has completed the reset sequence, if the ROM location selects the on-chip ROM eSDHC 
boot configuration, the e300 core starts to execute code from the internal on-chip ROM. The e300 core 
configures the eSDHC controller, enabling it to communicate with the external SD/MMC card. The 
SD/MMC card should contain a specific data structure with control words, device configuration 
information and initialization code. The on-chip ROM boot code uses the information from the SD/MMC 
card content to configure the device, and to copy the initialization code to a target memory device (for 
example, the DDR) through the eSDHC interface. After all the code has been copied, the e300 core starts 
to execute the code from the target memory device.

There are several different ways a user may utilize the eSDHC boot feature. The simplest is for the on-chip 
ROM to copy an entire operating system boot image into system memory, and then jump to it to begin 
execution. However, this may be many megabytes and in some situations may be sub-optimal, since only 
1-bit mode is used during booting.

A more advanced option is for the on-chip ROM to only copy a small user-customized subroutine, which 
configures the eSDHC in an optimal way. The user-customised subroutine then copies the rest of the boot 
code potentially much faster than the on-chip ROM software can achieve. For example, the 
user-customised subroutine may utilize 4-bit or 8-bit eSDHC interfaces, or support new SD or MMC 
format revisions, or increase the external clock frequency based on knowledge of the exact frequency at 
which the MPC8306 is operating.

5.2.2 Features

The main features are as follows:

• Provides mechanism to load initialization code from the following external devices:

— SD memory cards (up to and including version 2.0)

— MMC, RS-MMC (up to and including version 4.0)

— SDHC cards (SD High Capacity, from 4 GByte to 32 GByte)

• Boot from the following devices is not supported

— SDIO and miniSDIO cards that are not SD combo cards and consequently have no memory 

— Locked (password-protected) SD/MMC cards
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The Config Address structure is shown in Figure 5-2.

Table 5-3 defines the Config Address bits when CNT = 0 (address mode), and Table 5-4 describes the 
Config Address bits when CNT = 1.

5.2.3.2 Notes on compatibility with FAT12/FAT16/FAT32 Filesystems

Depending upon application, compatibility may be desired between the SD/MMC Card data structure 
defined here and the FAT12, FAT16 or FAT32 filesystems (documented in SD Card Specifications Part 2 

0 1 2 29 30 31

CNT = 0 Address — CNT

CNT = 1 EC DLY — CNT

Figure 5-2. Config Address Fields

Table 5-3. Config Address Field Description, CNT = 0

Bits Name Description

0–29 Address Address bits 0–29. The data in the Config Data field is copied by the e300 core to this address. The 
two least significant bits of the address (30:31) are always considered to be zero, as are the upper 4 
bits of the 36-bit address.

30 — Reserved. Must be zero.

31 CNT Control. Select between Address mode and Control mode.
0 Address mode
1 Control mode

Table 5-4. Config Address Field Description, CNT = 1

Bits Name Description

0 EC End Configuration. Indicates the end of the configuration stage. Valid only if bit CNT is set.
0 Not the last Config Address field.
1 The Last Config Address field. The e300 core will stop the configuration stage and start to copy 

the user’s code.
This must be set for Config Address Word N, and not be set for Config Address words prior to Config 
Address Word N.

1 DLY Delay. Instruct the e300 core to perform delay according to the number that is specified in the 
adjacent Config Data field. The adjacent Config Data field provides the delay measured in terms of 
the number of 8 CSB clocks. Valid only if bit CNT is set.
0 No delay
1 Delay

2–30 — Reserved. Must be zero.

31 CNT Control. Select between Address mode and Control mode.
0 Address mode
1 Control mode
Note: When CNT = 1, bits 0–29 select the control instruction. Only one bit in the range of bits 0–29 

can be set at any specific control instruction. A control instruction with bits 0–29 all cleared is 
also illegal.
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- File System Specification v2.0, among other places). This compatibility is possible, but imposes a limit 
on the number of Configuration Words that can be parsed by the processor prior to fetching the user’s code. 
Compatibility is achieved by ensuring that the entire data structure of Control Words and Configuration 
Words is contained within the first 446 byte (0x1BE) master boot record code area of the filesystem.

Given that Configuration Words start at address 0x80, and all Configuration Words (except the last one 
with EC = 1 to end the configuration) occupy 8 bytes per Configuration Address/Data pair, this imposes 
the limit of a maximum of 40 Configuration Address words. More Configuration Words can be used in 
applications for which compatibility with the FAT Master Boot Record is not required. If exactly 40 
Configuration Address words are used and FAT12/FAT16/FAT32 compatibility is required, then the final 
Configuration Data word must be omitted to ensure that the data structure fits in less than 446 bytes.

Note that FAT12, FAT16 and FAT32 standards impose additional requirements on the data structures that 
must be present on the SD/MMC card, such as Partition Tables and a fixed Signature Word at the end of 
the Master Boot Record. These features are not interpreted or required by the eSDHC boot process, and 
are outside the scope of this document.

Furthermore, FAT12 and FAT16 define a boot sector with defined fields in the first 0x36 addressable bytes 
(which does not conflict with the SD/MMC Card Data Structure for boot from SD/MMC defined in this 
document). Therefore FAT12 and FAT16 filesystems are completely compatible with the defined data 
structure, even if they also contain a FAT boot sector. However, FAT32 defines a boot sector with defined 
fields in the first 0x52 addressable bytes. Therefore, FAT32 filesystem compatibility is only possible if 
used in a system in which this boot sector information is not required.

Also note that the user code is copied from one sequential area of SD/MMC card memory space specified 
by the Source Address. The boot ROM software does not look for or parse any File Allocation Table, and 
furthermore, the boot ROM software assumes that the User Code is in one contiguous range of memory 
addresses.

5.2.4 eSDHC Controller Initial Configuration

The eSDHC controller configuration is used by the boot ROM software. After the boot from eSDHC has 
finished, the user can change this configuration for other uses of the eSDHC interface. The boot ROM 
software also changes some of this configuration automatically depending upon the features supported by 
the SD/MMC card that is connected.

The eSDHC controller is initially configured to operate in the following configuration:

• Address Invariant Mode (eSDHC.PROTCTL[EMODE] = 10)

• SDHC_DAT[3] does not monitor card insertion. 

• 1-bit Mode (eSDHC.PROTCTL[DTW] = 00)

• SDCLK at 400 kHz or below, but higher than 100 kHz .

• There must be precisely one device connected on the eSDHC bus (and this device must be inserted 
prior to boot). Multiple MMC devices sharing the one bus are not supported.

• The eSDHC DMA engine is not used for Control or Configuration Word accesses; instead, all 
eSDHC data transfers are initiated by the processor core polling eSDHC.PRSSTAT[BRR] and 
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accessing data through the DATPORT register (XFERTYP[DMAEN] = 0). The eSDHC DMA 
engine is used for user code accesses.

5.2.5 eSDHC Controller Boot Sequence

The code in the eSDHC Boot ROM configuration performs the following sequence of events:

1. The eSDHC controller is configured as per Section 5.2.4, “eSDHC Controller Initial 
Configuration.”

2. Card-detect. 

3. The SD/MMC card is reset.

4. SD/MMC card voltage validation is performed.

5. SD/MMC card identification.

6. With CMD9, the CSD (Card-Specific Data) register of the SD/MMC card is read.

7. Based on the values returned from the SD/MMC card’s CSD register, the eSDHC’s registers are 
updated to reflect the maximum clock frequency jointly supported by the eSDHC controller, and 
the SD/MMC card connected to it.

8. The eSDHC begins reading the SD/MMC data structure from the card. 

9. The eSDHC begins fetching the User Code from the card.

10. Following might be the possibilities because of bad block on the SD/MMC memory card:

— BOOT signature is not found at memory offset 0x40

— A read CRC error is detected while reading the control and configuration words or user’s code

To counteract this and provide error resilience, the eSDHC returns to step 8, fetching data from an 
address 0x200 greater than the previously fetched address. For example, if there have been i failed 
attempts, then on the following try the BOOT signature is checked at offset 0x40 + i × 0x200. 

If this sequence fails 24 times, the system boot is deemed to have failed.

11. The processor core waits until the User Code DMA transfer is complete.

12. The processor core jumps to the execution starting address to begin execution of the user’s code.

NOTE
During SD boot, device sets IMMRBAR to 0xFFF0_0000. It remains unchanged 
until changed by software.

5.2.6 eSDHC Boot Error Handling

If at any stage the boot loader code detects an error and cannot continue, it will hang. This may occur in 
any of the following scenarios:

• BOOT signature not found at offset 0x40 or CRC error on any of the data read by the eSDHC 24 
times.

• Timeout while waiting for the SD/MMC card to respond at any stage.

• No card inserted.

• Incorrect type of card inserted that is not supported for boot (such as CE-ATA).
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Figure 5-3. SD/MMC Card Data Structure for Maximum Redundancy

5.3 SPI Boot ROM
This section explains how to boot from SPI. The following is discussed in this section:

• Section 5.3.1, “Overview”

• Section 5.3.2, “Features”

• Section 5.3.3, “EEPROM Data Structure”

• Section 5.3.4, “SPI Controller Configuration”

5.3.1 Overview

The MPC8306 is capable of loading initialization code from a memory device that is connected to the SPI 
controller interface. This device can be either an EEPROM or a serial flash with an SPI-compatible 
interface. The term EEPROM will be used when referring to the memory device.

Boot from SPI is supported by the MPC8306 using an on-chip ROM which contains the basic SPI device 
driver and the code to perform block copy from SPI EPROM to any target memory. Selecting on-chip 
ROM in boot ROM location, see Table 5-1, causes the e300 CPU to fetch data from the on-chip ROM. 
After the device has completed the reset sequence, if the ROM location selects the on-chip ROM SPI Boot 

Source Address 1
Control/Configuration

Reserved

•
•
•

User’s Code (Copy 1)

0x00

Control/Configuration
0x200

Words (Copy 1)

Words (Copy 2)

2 × 0x200
Reserved

Control/Configuration
Words (Copy 24)

Reserved

Reserved

User’s Code (Copy 2)

Reserved

•
•
•

User’s Code (Copy 24)

(24 – 1) × 0x200

Source Address 2

Source Address 24

•
•
•

Note: User’s code must begin on 512-byte boundary and its length must
be a multiple of 512 bytes.



System boot

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

Freescale Semiconductor 5-11
 

configuration, the e300 core starts to execute code from the internal on-chip ROM. The e300 core 
configures the SPI controller, enabling it to communicate with the external EEPROM. The EEPROM 
should contain a specific data structure with control words, device configuration information and 
initialization code. The on-chip ROM boot code uses the information from the EEPROM content to 
configure the device, and to copy the initialization code to a target memory device (for example, the DDR) 
through the SPI interface. After all the code has been copied, the e300 core starts to execute the code from 
the target memory device.

There are several different ways a user may utilize the SPI boot feature. The simplest is for the on-chip 
ROM to copy an entire operating system boot image into system memory, and then jump to it to begin 
execution. However, this may be many megabytes and in some situations may sub-optimal.

A more advanced option is for the on-chip ROM to only copy a small user-customised subroutine, which 
configures the SPI in an optimal way. The user-customised subroutine then copies the rest of the boot code 
potentially much faster than the on-chip ROM software can achieve. 

5.3.2 Features

The main features are as follows:

• Provides mechanism to load initialization code from external SPI EEPROM

• Simple data structure in SPI EEPROM

• BOOT signature will be checked to validate that the EEPROM contains valid code

• Supports variable code length in EEPROM

• Flexible target memory device

• Supports target memory configuration controlled by the user

5.3.3 EEPROM Data Structure

The EEPROM should contain the initialization code length in bytes, source address in the SPI EEPROM, 
destination address in the target memory device, execution starting address, and multiple configuration 
words with pairs of target address and its respective data.
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Table 5-6 shows the Config Address field description, CNT = 0.

Table 5-7 shows the Config Address field description, CNT = 1.

5.3.4 SPI Controller Configuration

The SPI controller configuration is used by the SPI boot ROM software. After the boot from SPI has 
finished, the user can change this configuration for other uses of the SPI interface.

The SPI controller is configured to operate in master mode. The SPISEL input should be forced inactive 
by an external pull up. The SPI chip select (SPISEL_BOOT) must be connected to the EEPROM CS and 
selectively enables the EEPROM. 

Table 5-6. Config Address Field Description, CNT = 0

Bits Name Description

0–29 Address Address bits 0–29. The data in the Config Data field is copied by the e300 core to this address. 

30 — Reserved. Must be zero.

31 CNT Control. Select between Address mode and Control mode.
0 Address mode
1 Control mode

Table 5-7. Config Address Field Description, CNT = 1

Bits Name Description

0 EC End Configuration. Indicates the end of the configuration stage. Valid only if bit CNT is set.
0 Not the last Config Address field.
1 The Last Config Address field. The e300 core will stop the configuration stage and start to copy 

the user’s code.
This must be set for Config Address Word N, and not be set for Config Address words prior to 
Config Address Word N.

1 DLY Delay. Instruct the e300 core to perform delay according to the number that is specified in the 
adjacent Config Data field. The adjacent Config Data field provides the delay measured in terms 
of the number of 8 CSB clocks. Valid only if bit CNT is set.
0 No delay.
1 Delay.

2 CF Change frequency. Instruct the e300 core to perform sequence of operations to setup the SPI CS1 
mode register with the frequency related (PM and DIV16) bits as defined by the user. The adjacent 
Config Data field will be written to the SPI mode register. Software will use DIV16 and PM bits and 
mask all other bits such that they will not change. Software will perform the necessary steps which 
are required by the SPI controller before and after changing the SPI mode register.

This only takes effect after all of the Configuration and Control words have been read.

3–30 — Reserved. Must be zero.

31 CNT Control. Select between Address mode and Control mode.
0 Address mode
1 Control mode
Note: When CNT = 1, bits 0-29 select the control instruction. Only one bit in the range of bits 0-29 

can be set at any specific control instruction. A control instruction with bits 0-29 all cleared 
is also illegal.
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Figure 5-6 shows the external signal connection.

Figure 5-6. External Signal Connection
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Chapter 6  
System Configuration

6.1  Introduction
This chapter describes several functions that control the local access windows, system configuration, 
protection, and general utilities. These functions are discussed in the following sections:

• Section 6.2, “Local Memory Map Overview and Example”
• Section 6.3, “System Configuration”
• Section 6.4, “Software Watchdog Timer (WDT)”
• Section 6.5, “Real Time Clock Module (RTC)”
• Section 6.6, “Periodic Interval Timer (PIT)”
• Section 6.7, “General-Purpose Timers (GTMs)”
• Section 6.8, “Power Management Control (PMC)”

6.2 Local Memory Map Overview and Example
The device provides a flexible local memory map. The local memory map refers to the 32-bit address space 
seen by the processor as it accesses memory and I/O space. Internal DMA engines also see this same local 
memory map. All memory accessed by the DDR SDRAM and local bus memory controllers exists in this 
memory map, as do all memory-mapped configuration, control, and status registers.

The local memory map is defined by a set of seven local access windows. Each of these windows maps a 
region of memory to a particular target interface, such as the DDR SDRAM controller. Note that the local 
access windows do not perform any address translation. The size of each window can be configured from 
4 Kbytes to 2 Gbytes. Each local access window is assigned to a specific target interface as specified in 
Table 6-1.

Table 6-1. Local Access Windows Target Interface

Window Number Target Interface Comments

0 Configuration registers (IMMR) Fixed 2-Mbyte window size

1 Local bus —

2 Local bus —

3 Local bus —

4 Local bus —
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Figure 6-1 shows an example memory map.

Figure 6-1. Local Memory Map Example

Table 6-2 shows one example of local access window settings.

5 DDR2 SDRAM —

6 DDR2 SDRAM —

Table 6-2. Local Access Windows Example

Window Base Address Size Target Interface

5 0x0000_0000 2 Gbytes DDR2 SDRAM

2 0x8000_0000 1 Mbyte Local bus

3 0xC000_0000 256 Mbytes Local bus

0 0xFF40_0000 2 Mbyte Configuration registers (IMMR)

1 0xFF80_0000 8 Mbytes Local bus boot ROM Flash

6,4 Unused

Table 6-1. Local Access Windows Target Interface (continued)

Window Number Target Interface Comments

Example Local Memory Map0

0xFFFF_FFFF

0xA000_0000

Memory

I/O

IMMR

Boot ROM

0x8000_0000

Local Bus SRAM

DDR2 SDRAM

Local Bus Flash

Configuration Registers
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In this example, the local access window of the boot ROM is defined as window number 1, on a local bus 
device, in the highest 8 Mbytes of memory as set by the reset configuration word high during the reset 
sequence (see Section 4.3.2.2.3, “Boot ROM Location”) and Section 6.2.4.3.1, 
“LBLAWBAR0[BASE_ADDR] Reset Value.” The local access window, which describes the range of 
memory used for memory-mapped registers (IMMR), is a fixed 2-Mbyte space pointed to by the 
IMMRBAR register, using its default value (0xFF40_0000). See Section 6.2.4.1, “Internal Memory Map 
Registers Base Address Register (IMMRBAR).”

6.2.1 Address Translation and Mapping

In addition to any address translation performed by the e300 core MMU, one distinct type of translation 
and mapping operations is performed on transactions at the integrated device level. These are as follows:

• Mapping a local address to a target interface

The local access windows perform target mapping for transactions within the local address space. The 
local access windows do not perform any address translation.

All of the configuration registers that define mapping of local access windows follow the same register 
format. Table 6-3 summarizes the general format of these window definitions.

Windows must be a power-of-two size. To perform a mapping function, the address of the transaction is 
compared with the base address register of each window. The number of bits used in the comparison is 
dictated by each window’s size attribute. When an address hits within a window, the transaction is directed 
to the appropriate target.

6.2.2 Window into Configuration Space

The internal memory map registers’ base address register (IMMRBAR) defines a window that is used to 
access all memory-mapped configuration, control, and status registers, referred to as internal memory map 
registers or IMMR. This window is always enabled with a fixed size of 2 Mbytes, and no other attributes 
are attached so there is no associated size/attribute register. This window always takes precedence over all 
local access windows. The IMMRBAR always come out of reset with a default base address value of 
0xFF40_0000, and this base address value can be modified by writing to this register. For more 
information, see Section 6.2.4.1, “Internal Memory Map Registers Base Address Register (IMMRBAR).”

Table 6-3. Format of Window Definitions

Register Function

Base address High-order address bits defining location of the window in the initial address space

Window size/attributes Window enable, window size1

1 An exception is the IMMR window, which is always enabled and has a fixed 2-Mbyte size.
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NOTE

Although it is legal to use the 2-Mbyte space consecutive to the 2 Mbytes of 
the IMMR (for example, if IMMRBAR is 0xFF40_0000, the 2-Mbyte 
address space consecutive to it is 0xFF60_0000–0xFF7F_FFFF), which is 
not recommended. This space may be used in future derivatives of the 
device that requires a larger internal memory space.

6.2.3 Local Access Windows

As demonstrated in the address map overview in Section 6.2, “Local Memory Map Overview and 
Example,” local access windows associate a range of the local 32-bit address space with a particular target 
interface. This allows the internal interconnections of the device to route a transaction from its source to 
the proper target. No address translation is performed. The base address defines the high order address bits 
that give the location of the window in the local address space. The window attributes enable the window 
and define its size, while the window number specifies the target interface.

With the exception of configuration space (mapped by IMMRBAR), all addresses used by the system must 
be mapped by a local access window. 

The local access window registers exist as part of the local access block in the system configuration 
registers. See Section 6.3.2, “System Configuration Registers.” A detailed description of the local access 
window registers is given in the following sections. Note that the minimum size of a window is 4 Kbytes, 
so the low-order 12 bits of the base address cannot be specified.

6.2.3.1 Local Access Register Memory Map

Table 6-4 shows the memory map for the local access registers.

Table 6-4. Local Access Register Memory Map

Local Access—Block Base Address 0x0_0000

Local Memory
Offset (Hex)

Register Access Reset Section/Page

0x0_0000 Internal memory map base address register (IMMRBAR) R/W 0xFF40_0000 6.2.4.1/6-5

0x0_0004 Reserved — — —

0x0_0008 Alternate configuration base address register (ALTCBAR) R/W 0x0000_0000 6.2.4.2/6-6

0x0_000C–0x0_001C Reserved — — —

0x0_0020 eLBC local access window 0 base address register 
(LBLAWBAR0)

R/W 0x0000_00001 6.2.4.3/6-7

0x0_0024 eLBC local access window 0 attribute register (LBLAWAR0) R/W 0x0000_00002 6.2.4.4/6-8

0x0_0028 eLBC local access window 1 base address register 
(LBLAWBAR1)

R/W 0x0000_0000 6.2.4.3/6-7

0x0_002C eLBC local access window 1 attribute register (LBLAWAR1) R/W 0x0000_0000 6.2.4.4/6-8

0x0_0030 eLBC local access window 2 base address register 
(LBLAWBAR2)

R/W 0x0000_0000 6.2.4.3/6-7

0x0_0034 eLBC local access window 2 attribute register (LBLAWAR2) R/W 0x0000_0000 6.2.4.4/6-8
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6.2.4 Local Access Register Descriptions

This section describes the local access registers.

6.2.4.1 Internal Memory Map Registers Base Address Register (IMMRBAR)

The IMMR window contains configuration, control, and status registers, as well as internal device memory 
arrays. The internal memory map occupies a 2-Mbyte region of memory space. Its location is 
programmable using the IMMR. The default base address for the IMMR is 0xFF40_0000. Because 
IMMRBAR is at offset 0x0 from the beginning of the local access registers, IMMRBAR always points to 
itself.

6.2.4.1.1 Updating IMMRBAR

Updates to IMMRBAR that relocate the entire 2-Mbyte region of the internal memory block require 
special treatment. The effect of the update must be guaranteed to be visible by the mapping logic before 

0x0_0038 eLBC local access window 3 base address register 
(LBLAWBAR3)

R/W 0x0000_0000 6.2.4.3/6-7

0x0_003C eLBC local access window 3 attribute register (LBLAWAR3) R/W 0x0000_0000 6.2.4.4/6-8

0x0_0040–0x0_0063 Reserved — 0x0000_0000 —

0x0_0064 Reserved — 0x0000_0016 —

0x0_0068–0x0_009C Reserved — 0x0000_0000 —

0x0_00A0 DDR2 local access window 0 base address register 
(DDRLAWBAR0)

R/W 0x0000_00003 6.2.4.5/6-9

0x0_00A4 DDR2 local access window 0 attribute register 
(DDRLAWAR0)

R/W 0x0000_00004 6.2.4.6/6-10

0x0_00A8 DDR2 local access window 1 base address register 
(DDRLAWBAR1)

R/W 0x0000_0000 6.2.4.5/6-9

0x0_00AC DDR2 local access window 1 attribute register 
(DDRLAWAR1)

R/W 0x0000_0000 6.2.4.6/6-10

0x0_00B0–0x0_00FC Reserved — — —

1 Depends on reset configuration word high values. See Section 6.2.4.3.1, “LBLAWBAR0[BASE_ADDR] Reset Value,” for 
details.

2 Depends on reset configuration word high values. See Section 6.2.4.4.1, “LBLAWAR0[EN] and LBLAWAR0[SIZE] Reset 
Value,” for details.

3 Depends on reset configuration word high values. See Section 6.2.4.5.1, “DDRLAWBAR0[BASE_ADDR] Reset Value,” for 
details.

4 Depends on reset configuration word high values. See Section 6.2.4.6.1, “DDRLAWAR0[EN] and DDRLAWAR0[SIZE] Reset 
Value,” for details.

Table 6-4. Local Access Register Memory Map (continued)

Local Access—Block Base Address 0x0_0000

Local Memory
Offset (Hex)

Register Access Reset Section/Page
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an access to the new location is seen. To make sure this happens, the following guidelines should be 
followed:

• IMMRBAR should be updated during initial configuration of the device when only one host or 
controller has access to the device as follows:

— If the core is initializing the device, it should set IMMRBAR to the desired final location before 
enabling other I/O devices to access the device.

• When the e300 core is writing to IMMRBAR, it should use the following sequence:

— Read the current value of IMMRBAR using a load word instruction followed by an isync. This 
forces all accesses to configuration space to complete.

— Write the new value to IMMRBAR.

— Perform a load of an address that does not access configuration space or the on-chip SRAM, 
but has an address mapping already in effect (for example, boot ROM). Follow this load with 
an isync.

— Read the contents of IMMRBAR from its new location, followed by another isync.

The IMMRBAR is shown in Figure 6-2.

Table 6-5 defines the bit fields of IMMRBAR.
‘

6.2.4.2 Alternate Configuration Base Address Register (ALTCBAR)

The alternate configuration base address register (ALTCBAR) is used to define the base address for an 
alternate 2-Mbyte region of configuration space to be used by the boot sequencer. By loading the proper 
boot sequencer command in the serial ROM, the base address in the ALTCBAR can be combined with the 
21 bits of address offset supplied from the serial ROM to generate a 32-bit address. Thus, by configuring 
this register, the boot sequencer has access to the entire memory map, one 2-Mbyte block at a time. See 
Section 17.4.5, “Boot Sequencer Mode,” for more information.

Offset 0x00 Access: User Read/Write

0 10 11 15

R
BASE_ADDR —

W

Reset 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0

16 31

R
—

W

Reset All zeros

Figure 6-2. Internal Memory Map Registers’ Base Address Register (IMMRBAR)

Table 6-5. IMMRBAR Bit Settings

Bits Name Description

0–10 BASE_ADDR Identifies the 11 most-significant address bits of the base of the 2-Mbyte internal memory window.

11–31 — Reserved. Software must write all zeros.
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NOTE
ALTCBAR is not considered a local access window on its own, so the boot 
sequencer must configure one of the other seven local access windows 
properly to reach the desired target peripherals.

The alternate configuration base address register is shown in Figure 6-3.

Table 6-6 defines the bit fields of ALTCBAR.

6.2.4.3 LBC Local Access Window n Base Address Registers 
(LBLAWBAR0–LBLAWBAR3)

The LBC local access window n base address registers (LBLAWBAR0–LBLAWBAR3) are shown in 
Figure 6-4.

Table 6-7 defines the bit fields of LBLAWBAR0–LBLAWBAR3.
‘

Offset 0x08 Access: Read/Write

0 10 11 31

R
BASE_ADDR —

W

Reset All zeros

Figure 6-3. Alternate Configuration Base Address Register (ALTCBAR)

Table 6-6. ALTCBAR Bit Settings

Bits Name Description

0–10 BASE_ADDR Identifies the11 most-significant address bits of an alternate base address used for boot sequencer 
configuration accesses. 

11–31 — Reserved. Write has no effect, read returns 0.

Offset 0x20, 0x28, 0x30, 0x38 Access: Read/Write

0 19 20 31

R
BASE_ADDR1

1 The LBLAWBAR0[BASE_ADDR] reset value depends on the reset configuration word high values. See Section 6.2.4.3.1, 
“LBLAWBAR0[BASE_ADDR] Reset Value,” for a detailed description.

—
W

Reset All zeros 

Figure 6-4. LBC Local Access Window n Base Address Registers (LBLAWBAR0–LBLAWBAR3)

Table 6-7. LBLAWBAR0–LBLAWBAR3 Bit Settings

Bits Name Description

0–19 BASE_ADDR Identifies the 20 most-significant address bits of the base of local access window n. The specified 
base address should be aligned to the window size, as defined by LBLAWARn[SIZE].

20–31 — Reserved. Write has no effect, read returns 0.
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6.2.4.3.1 LBLAWBAR0[BASE_ADDR] Reset Value

The core may also use a local bus peripheral device to fetch its boot vector. For this purpose, the 
LBLAWBAR0[BASE_ADDR] reset value is set according to the value set in the reset configuration word 
high BMS field.

Table 6-8 defines the reset value of LBLAWBAR0[BASE_ADDR].
‘

6.2.4.4 LBC Local Access Window n Attributes Registers 
(LBLAWAR0–LBLAWAR3)

The LBC local access window n attributes registers (LBLAWAR0–LBLAWAR3) are shown in Figure 6-5.

Table 6-9 defines the bit fields of LBLAWAR0–LBLAWAR3.
‘

Table 6-8. LBLAWBAR0[BASE_ADDR] Reset Value

RCWHR[BMS] BASE_ADDR Reset Value

0 0x00000

1 0xFF800

Offset 0x24, 0x2C, 0x34, 0x3C Access: Read/Write

0 1 25 26 31

R
EN —— SIZE

W

Reset 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 02

1 The LBLAWAR0[EN] reset value depends on the reset configuration word high values. See Section 6.2.4.4.1, “LBLAWAR0[EN] 
and LBLAWAR0[SIZE] Reset Value,” for a detailed description.

2 The LBLAWAR0[SIZE] reset value is always 0b010110, meaning an 8-Mbyte local access window. See Section 6.2.4.4.1, 
“LBLAWAR0[EN] and LBLAWAR0[SIZE] Reset Value,” for a detailed description.

Figure 6-5. LBC Local Access Window n Attributes Registers (LBLAWAR0–LBLAWAR3)

Table 6-9. LBLAWAR0–LBLAWAR3 Bit Settings

Bits Name Description

0 EN 0 Local bus local access window n is disabled.
1 Local bus local access window n is enabled and other LBLAWAR0 and LBLAWBAR0 fields combine to 

identify an address range for this window.

1–25 — Reserved. Write has no effect, read returns 0.

26–31 SIZE Identifies the size of the window from the starting address. Window size is 2(SIZE+1) bytes.
000000–001010 Reserved. Window is undefined.
001011 4 Kbytes
001100 8 Kbytes
001101 16 Kbytes
. . . . . . . 2(SIZE+1) bytes
011110 2 Gbytes
011111–111111 Reserved. Window is undefined.
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6.2.4.4.1 LBLAWAR0[EN] and LBLAWAR0[SIZE] Reset Value

The core may use a local bus peripheral device to fetch its boot vector. For this purpose an 8-Mbyte 
(2(22+1)) local access window is defined by the LBLAWBAR0[SIZE] reset value, and LBLAWAR0 is 
enabled according to the value set in the reset configuration word high ROMLOC field.

Table 6-10 defines the reset value for LBLAWAR0[EN].

‘

6.2.4.5 DDR Local Access Window n Base Address Registers
(DDRLAWBAR0–DDRLAWBAR1)

The DDR local access window n base address registers (DDRLAWBAR0–DDRLAWBAR1) are shown 
in Figure 6-6.

Table 6-11 defines the bit fields of DDRLAWBAR0–DDRLAWBAR1.
‘

Table 6-10. LBLAWAR0[EN] Reset Value

RCWHR[ROMLOC] RLEXT1

1 For more information, see Section 4.3.2.2, “Reset Configuration Word High Register (RCWHR) .”

LBLAWAR0[EN]
Reset Value

Description

001 01 1 e300 core boot performed from a local bus device. Local bus 
8-Mbyte (2(22+1)) local access window is enabled.

101 00

01

110 00

others 0 e300 core boot not performed from a local bus device.

Offset 0xA0
0xA8

Access: Read/Write

0 19 20 31

R
BASE_ADDR —

W

Reset All zeros1

1 The reset value of DDRLAWBAR0[BASE_ADDR] depends on the reset configuration word high values. See Section 6.2.4.5.1, 
“DDRLAWBAR0[BASE_ADDR] Reset Value,” for a detailed description

Figure 6-6. DDR Local Access Window n Base Address Registers (DDRLAWBAR0–DDRLAWBAR1)

Table 6-11. DDRLAWBAR0–DDRLAWBAR1 Bit Settings

Bits Name Description

0–19 BASE_ADDR Identifies the 20 most-significant address bits of the base of local access window n. The specified 
base address should be aligned to the window size, as defined by DDRLAWARn[SIZE].

20–31 — Reserved. Write has no effect, read returns 0.
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6.2.4.5.1 DDRLAWBAR0[BASE_ADDR] Reset Value

The core may use a DDR SDRAM device to fetch its boot vector. For this purpose, the 
DDRLAWBAR0[BASE_ADDR] reset value is set according to the value set in the reset configuration 
word high BMS field.

Table 6-12 defines the reset value DDRLAWBAR0.

6.2.4.6 DDR Local Access Window n Attributes Registers 
(DDRLAWAR0–DDRLAWAR1)

The DDR local access window n attributes registers (DDRLAWAR0–DDRLAWAR1) are shown in 
Figure 6-7.

Table 6-13 defines the bit fields of DDRLAWAR0–DDRLAWAR1.
‘

Table 6-12. DDRLAWBAR0[BASE_ADDR] Reset Value

RCWHR[BMS]
DDRLAWBAR0[BASE_ADDR]

Reset Value

0 0x00000

1 0xFF800

Offset 0xA4
0xAC

Access: Read/Write

0 1 25 26 31

R
EN — SIZE

W

Reset All zeros1,2

1 The reset value of DDRLAWAR0[EN] depends on the reset configuration word high values. See Section 6.2.4.6.1, 
“DDRLAWAR0[EN] and DDRLAWAR0[SIZE] Reset Value,” for a detailed description.

2 The reset value of DDRLAWAR0[SIZE] is always 0b010110, meaning an 8-Mbyte local access window. See Section 6.2.4.6.1, 
“DDRLAWAR0[EN] and DDRLAWAR0[SIZE] Reset Value,” for a detailed description.

Figure 6-7. DDR Local Access Window n Attributes Registers (DDRLAWAR0–DDRLAWAR1)

Table 6-13. DDRLAWAR0–DDRLAWAR1 Bit Settings

Bits Name Description

0 EN 0 The DDR local access window n is disabled.
1 The DDR local access window n is enabled and other DDRLAWARn and DDRLAWBARn fields combine 

to identify an address range for this window.

1–25 — Reserved. Write has no effect, read returns 0.

26–31 SIZE Identifies the size of the window from the starting address. Window size is 2(SIZE+1) bytes.
000000–001010 Reserved. Window is undefined.
001011 4 Kbytes
001100 8 Kbytes
001101 16 Kbytes
. . . . . . . 2(SIZE+1) bytes
011110 2 Gbytes
011111–111111 Reserved. Window is undefined.
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6.2.4.6.1 DDRLAWAR0[EN] and DDRLAWAR0[SIZE] Reset Value

The core may use a DDR SDRAM device to fetch its boot vector. For this purpose an 8-Mbyte (2(22+1)) 
local access window is defined by DDRLAWBAR0[SIZE] reset value, and DDRLAWAR0 is enabled 
according to the value set in the reset configuration word high ROMLOC field.

Table 6-14 defines the reset value DDRLAWAR0[EN] and DDRLAWAR0[SIZE].
‘

6.2.5 Precedence of Local Access Windows

If two local access windows overlap, the lower numbered window takes precedence (see Table 6-15 for 
window numbers). For instance, if two windows are set up as shown in Table 6-15, local access window 1 
governs the mapping of the 1-Mbyte region from 0x7FF0_0000 to 0x7FFF_FFFF, even though the 
window described in local access window 5 also encompasses that memory region.

6.2.6 Configuring Local Access Windows

After a local access window is enabled, it should not be modified while any device in the system is using 
the window. Accordingly, a new window should not be used until the effect of the write to the window is 
visible to all blocks that use the window. This can be guaranteed by completing a read of the last local 
access window configuration register before enabling any other devices to use the window. For instance, 
if local access windows 1–3 are being configured in order during the initialization process, the last write 
(to LBLAWAR3) should be followed by a read of LBLAWAR3 before any devices try to use any of these 
windows. If the configuration is being done by the local e300 core, the read of LBLAWAR3 should be 
followed by an isync instruction.

6.2.7 Distinguishing Local Access Windows from Other Mapping 
Functions

It is important to distinguish between the mapping function performed by the local access windows and 
the additional mapping functions that happen at the target interface. The local access windows define how 
a transaction is routed through the device internal interconnects from the transaction’s source to its target. 

Table 6-14. DDRLAWAR0[EN] Reset Value

RCWHR[ROMLOC] RLEXT1

1 For more information, see Section 4.3.2.2, “Reset Configuration Word High Register (RCWHR).”

DDRLAWAR0[EN]
Reset Value

Description

000 00 1 e300 core boot performed from a DDR SDRAM device. DDR 
8-Mbyte (2(22+1)) local access window is enabled.

Else – 0 e300 core boot not performed from a DDR SDRAM device.

Table 6-15. Overlapping Local Access Windows

Window Base Address Size Target Interface

1 0x7FF0_0000 1 Mbyte Local bus

5 0x0000_0000 2 Gbytes DDR SDRAM
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Once the transaction has arrived at its target interface, that interface controller may perform additional 
mapping. For instance, the DDR SDRAM controller has chip select registers that map a memory request 
to a particular external device. The local bus controller has base registers that perform a similar 
function.These other mapping functions are configured by programming the configuration, control, and 
status registers of the individual interfaces. Note that there is no need to have a one-to-one correspondence 
between local access windows and chip select regions. A single local access window can be further 
decoded to any number of chip selects at the target interface.

6.2.8 Internal Memory Map

All of the memory-mapped configuration, control, and status registers in the device are contained within 
a 2-Mbyte address region, referred as the IMMR. To allow for flexibility, the internal memory map block 
can be relocated in the local address space. The local address map location of this register block is 
controlled by the internal memory map registers’ base address register (IMMRBAR); see Section 6.2.4.1, 
“Internal Memory Map Registers Base Address Register (IMMRBAR).” The default value for the 
IMMRBAR is 0xFF40_0000.

NOTE
The internal memory map window is always the highest priority local access 
window.

6.3 System Configuration
The following sections describe some general information and configuration options that affect system 
behavior and performance.

6.3.1 System Configuration Register Memory Map

Table 6-16 shows the memory map for the system configuration registers.

Table 6-16. System Configuration Register Memory Map

Local 
Memory

Offset (Hex)
Register Access Reset Section/Page

System Configuration—Block Base Address 0x0_0000

0x00100 System general purpose register low (SGPRL) R/W 0x0000_0000 6.3.2.1/6-13

0x00104 System general purpose register high (SGPRH) R/W 0x0000_0000 6.3.2.2/6-14

0x00108 System part and revision ID register (SPRIDR) R 0x8110_0211 6.3.2.3/6-14

0x0010C Reserved — — —

0x00110 System priority configuration register (SPCR) R/W 0x0000_0000 6.3.2.4/6-15

0x00114 System I/O configuration register 1 (SICR_1) R/W 0x0001_565F 6.3.2.5/6-16

0x00118 System I/O configuration register 2 (SICR_2) R/W 0xA005_0475 6.3.2.6/6-21

0x0011C System I/O configuration register 3 (SICR_3) R/W 0x4000_0000 6.3.2.7/6-26

0x00128 DDR control driver register (DDRCDR) R/W 0x0000_0000 6.3.2.10/6-27
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6.3.2 System Configuration Registers

This section discusses the system configuration registers.

6.3.2.1 System General Purpose Register Low (SGPRL)

The system general purpose register low (SGPRL), shown in Figure 6-8, can be used by software for any 
purpose. The values set in this register have no effect on the internal hardware.

0x0012C DDR debug status register (DDRDSR) R 0x3300_0000 6.3.2.11/6-28

0x00130–
0x00140

Reserved — — —

0x00144 eSDHC Control Register (SDHCCR)
Note: MPC8306S does not support eSDHC, and therefore this 

register is reserved with MPC8306S.

R/W 0x0000_0000 6.3.2.12/66-29

0x00148 CAN access control register (CAN_DBG_CTRL)
Note: This register is reserved with MPC8306S.

R/W 0x0000_0000 6.3.2.13/66-30

0x0014C SPI chip select register (SPI_CS) R/W 0x0000_0000 6.3.2.14/66-32

0x00150 General purpose register 1 (GPR_1) R/W 0x0080_8001 6.3.2.15/66-33

0x00154–
0x001BC

Reserved — — —

0x001C0 CAN interrupt status register (CAN_INT_STAT)
Note: This register is reserved with MPC8306S.

R/W 0x0000_0000 6.3.2.16/66-35

0x001C4 DUART interrupt status register (DUART_INT_STAT) R/W 0x0000_0000 6.3.2.17/66-37

0x001C8 GPIO interrupt status register (GPIO_INT_STAT) R/W 0x0000_0000 6.3.2.18/66-38

0x001CC–
0x00IFC

Reserved — — —

Offset 0x00100 Access: Read/Write

 0 31

R
GP

W

Reset All zeros

Figure 6-8. System General Purpose Register Low (SGPRL)

Table 6-16. System Configuration Register Memory Map (continued)

Local 
Memory

Offset (Hex)
Register Access Reset Section/Page
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Table 6-17 defines the bit fields of SGPRL.
‘

6.3.2.2 System General Purpose Register High (SGPRH)

The system general purpose register high (SGPRH), shown in Figure 6-9, can be used by software for any 
purpose. The values set in this register have no effect on the internal hardware.

Table 6-18 defines the bit fields of SGPRH.
‘

6.3.2.3 System Part and Revision ID Register (SPRIDR)

SPRIDR, shown in Figure 6-10, provides information about the device and revision numbers. 

Table 6-17. SGPRL Bit Settings

Bits Name Description

0–31 GP General purpose

Offset 0x00104 Access: Read/Write

 0 31

R
GP

W

Reset All zeros

Figure 6-9. System General Purpose Register High (SGPRH)

Table 6-18. SGPRH Bit Settings

Bits Name Description

0–31 GP General purpose

Offset 0x00108 Access: Read only

 0 23 24 31

R PARTID REVID

W

Reset  See Table 6-20 and Table 6-21 for reset values of this register.

Figure 6-10. System Part and Revision ID Register (SPRIDR)
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Table 6-19 defines the bit fields of SPRIDR.
‘

6.3.2.3.1 SPRIDR[PARTID] Coding

Table 6-20 defines the reset values of SPRIDR[PARTID].

6.3.2.3.2 SPRIDR[REVID] Coding

Table 6-21 defines the reset values of SPRIDR[REVID].

6.3.2.4 System Priority and Configuration Register (SPCR)

The system priority and configuration register (SPCR), shown in Figure 6-11, controls the priority of 
requests for transactions on the internal system bus. This priority is considered by the system arbiter 

Table 6-19. SPRIDR Bit Settings

Bits Name Description

0–23 PARTID Part identification. 
This read-only field is mask-programmed with a code corresponding to the device number. It is intended to 
help factory test and user code that is sensitive to device changes. The device number changes according 
to manufacturing considerations. See Table 6-20 for values of this field.

24–31 REVID Revision identification. 
This read-only field is mask-programmed with a code corresponding to the revision number of the part 
defined in PARTID field. It is intended to help factory test and user code that is sensitive to device changes. 
The mask number is programmed in a commonly changed layer, and changes with each mask set change. 
See Table 6-21 for values of this field.

Table 6-20. PARTID Coding

PARTID Device Name Package Type

0x811002 MPC8306/MPC8306S PBGA

Table 6-21. REVID Coding

REVID Device Revision

0x10 1.0

0x11 1.1
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whenever an internal unit requests mastership of the coherent system bus (CSB). The SPCR also includes 
some other control functions.

Table 6-22 defines the bit fields of SPCR.
‘

6.3.2.5 System I/O Configuration Register 1 (SICR_1)

The system I/O configuration register 1 (SICR_1) controls the multiplexing of some of the device I/O pins. 
Each bit or set of bits in the SICRL selects which function is used by a certain group of the device pins.

Offset 0x00110 Access: Read/Write

0 1 2 3 7 8 9 10 11 12 15

R
—

EN_SEONAK_
FIX — OPT TBEN COREPR —

W

Reset All zeros

16 31

R
—

W

Reset All zeros

Figure 6-11. System Priority Configuration Register (SPCR)

Table 6-22. SPCR Bit Settings

Bits Name Description

0–1 — Reserved. Should be cleared.

2 EN_
SEONAK_

FIX

enable_se0nak_fix for USBDR
If set, disables the SOF reporting when in SE0_NAK test mode.

3–7 — Reserved. Should be cleared.

8 OPT Optimize. Setting this bit may enhance the performance of transactions issued to the internal coherent 
system bus (CSB) by a master such as USB Controller and the QUICC Engine block. Performance is 
enhanced by reading more bytes on the bus than actually needed by the master in the case that this is 
more efficient. The user may set this bit only if it is known that USB transactions sent to the internal CSB 
are not accessing devices in which speculative reads may change the state of the device (for example, 
FIFOs in which reading a byte may advance some internal counter).
0 No performance enhancement.
1 Performance enhancement by speculative reading is enabled.

9 TBEN e300 core time base unit enable
0 Time base unit is disabled.
1 Time base unit is enabled.

10–11 COREPR e300 core CSB request priority. The priority level for the core in accessing the CSB can be chosen from 
4 possible levels.
00 Level 0 (lowest priority)
01 Level 1
10 Level 2
11 Level 3 (highest priority)

12–31 — Reserved. Should be cleared.
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Figure 6-12 shows SICR_1.

Table 6-23 defines the bit fields of SICR_1 for MPC8306. 

Offset 0x00114 Access: Read/Write

0 1 2 3 5 6 7

R
— GPIO_A GPIO_B GPIO_C

W

Reset 0 0 0 0 0 0 0 0

8 9 10 11 12 13 14 15

R
GPIO_D USB_A USB_B UART1_A

W

Reset 0 0 0 0 0 0 0 1

16 17 18 19 20 21 22 23

R
UART1_B IRQ_A IRQ_B IIC2_A

W

Reset 0 1 0 1 0 1 1 0

24 25 26 27 28 29 30 31

R
SPI — FEC3 HDLC1_A

W

Reset 0 1 0 1 1 1 1 1

Figure 6-12. System I/O Configuration Register 1 (SICR_1)

Table 6-23. SICR_1 Bit Settings for MPC8306

SICR_1[Bits] Value 0b00 0b01 0b10 0b11
Reset

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3

0–1 — — — — — 00

2–3 GPIO_A GPIO[0] RXCAN1 SD_CLK MSRCID[0] 00

GPIO[1] TXCAN1 SD_CMD MSRCID[1]

4–5 GPIO_B GPIO[2] RXCAN2 SD_CD MSRCID[2] 00

GPIO[3] TXCAN2 SD_WP MSRCID[3]

6–7 GPIO_C GPIO[4] RXCAN3 SD_DAT[0] MSRCID[4] 00

GPIO[5] TXCAN3 SD_DAT[1] MDVAL

8–9 GPIO_D GPIO[6] RXCAN4 SD_DAT[2] QE_EXT_REQ_3 00

GPIO[7] TXCAN4 SD_DAT[3] QE_EXT_REQ_1
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10–11 USB_A USBDR_CLK UART2_SIN[2] UART2_CTS[1] — 00

USBDR_PCTL[1] UART2_SOUT[2] UART2_RTS[1] LB_POR_
BOOT_ERR

12–13 USB_B USBDR_NXT UART2_SIN[1] — QE_EXT_REQ_4 00

USBDR_PCTL[0] UART2_SOUT[1] — LB_POR_
BOOT_ERR

14–15 UART1_A — UART1_SOUT[1] LSRCID[4] LCS[4] 01

— UART1_SIN[1] LDVAL LCS[5]

16–17 UART1_B — UART1_SOUT[2] UART1_RTS[1] LCS[6] 01

— UART1_SIN[2] UART1_CTS[1] LCS[7]

18–19 IRQ_A — IRQ[1] MCP_OUT — 01

20–21 IRQ_B — IRQ[2] CKSTOP_OUT — 01

— IRQ[3] CKSTOP_IN —

22–23 IIC2_A —  SPISEL_BOOT IIC_SDA2 CKSTOP_OUT 01 or 10 as 
per 

RCWHR[R
OMLOC]

24–25 SPI — SPIMOSI LSRCID[2] — 01

— SPIMISO LSRCID[3] —

— SPICLK LSRCID[0] —

— SPISEL LSRCID[1] —

26–27 — — — — — 01

Table 6-23. SICR_1 Bit Settings for MPC8306 (continued)

SICR_1[Bits] Value 0b00 0b01 0b10 0b11
Reset

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3



System Configuration

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

Freescale Semiconductor 6-19
 

Table 6-24 defines the bit fields of SICR_1 for MPC8306S.

28–29 FEC3 — FEC3_COL — GPIO[48] 11

— FEC3_CRS — GPIO[49]

— FEC3_RX_CLK — GPIO[50]

— FEC3_RX_DV1 — GPIO[51]

— FEC3_RX_ER1 — GPIO[52]

— FEC3_RXD[0] — GPIO[53]

— FEC3_RXD[1] — GPIO[54]

— FEC3_RXD[2] FEC_TMR_
TRIG[1]

GPIO[55]

— FEC3_RXD[3]1 FEC_TMR_
TRIG[2]

GPIO[56]

— FEC3_TX_CLK FEC_TMR_CLK GPIO[57]

— FEC3_TX_EN1 FEC_TMR_GCLK GPIO[58]

— FEC3_TX_ER FEC_TMR_PP[1] GPIO[59]

— FEC3_TXD[0] FEC_TMR_PP[2] GPIO[60]

— FEC3_TXD[1] FEC_TMR_PP[3] GPIO[61]

— FEC3_TXD[2] FEC_TMR_
ALARM[1]

GPIO[62]

— FEC3_TXD[3]1 FEC_TMR_
ALARM[2]

GPIO[63]

30–31 HDLC1_A — HDLC1_RXD1 TDM1_RD GPIO[3] 11

1 For multiplexed QE_UART signals, refer to Table 6-26

Table 6-24. SICR_1 Bit Settings for MPC8306S

SICRL[Bits] Value 0b00 0b01 0b10 0b11
Reset

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3

0–1 — — — — — 00

2–3 GPIO_A GPIO[0] — — MSRCID[0] 00

GPIO[1] — — MSRCID[1]

4–5 GPIO_B GPIO[2] — — MSRCID[2] 00

GPIO[3] — — MSRCID[3]

Table 6-23. SICR_1 Bit Settings for MPC8306 (continued)

SICR_1[Bits] Value 0b00 0b01 0b10 0b11
Reset

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3
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6–7 GPIO_C GPIO[4] — — MSRCID[4] 00

GPIO[5] — — MDVAL

8–9 GPIO_D GPIO[6] — — QE_EXT_REQ_3 00

GPIO[7] — — QE_EXT_REQ_1

10–11 USB_A USBDR_CLK UART2_SIN[2] UART2_CTS[1] — 00

USBDR_PCTL[1] UART2_SOUT[2] UART2_RTS[1] LB_POR_
BOOT_ERR

12–13 USB_B USBDR_NXT UART2_SIN[1] — QE_EXT_REQ_4 00

USBDR_PCTL[0] UART2_SOUT[1] — LB_POR_
BOOT_ERR

14–15 UART1_A — UART1_SOUT[1] LSRCID[4] LCS[4] 01

— UART1_SIN[1] LDVAL LCS[5]

16–17 UART1_B — UART1_SOUT[2] UART1_RTS[1] LCS[6] 01

— UART1_SIN[2] UART1_CTS[1] LCS[7]

18–19 IRQ_A — IRQ[1] MCP_OUT — 01

20–21 IRQ_B — IRQ[2] CKSTOP_OUT — 01

— IRQ[3] CKSTOP_IN —

22–23 IIC2_A — SPISEL_BOOT IIC_SDA2 CKSTOP_OUT 01 or 10 
as per 

RCWHR
[ROMLO

C]

24–25 SPI — SPIMOSI LSRCID[2] — 01

— SPIMISO LSRCID[3] —

— SPICLK LSRCID[0] —

— SPISEL LSRCID[1] —

26–27 — — — — — 01

Table 6-24. SICR_1 Bit Settings for MPC8306S (continued)

SICRL[Bits] Value 0b00 0b01 0b10 0b11
Reset

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3
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NOTE

NOTE
An empty column cannot be used for this register. A function should be 
selected so that the column is non-empty.

6.3.2.6 System I/O Configuration Register 2 (SICR_2)

The system I/O configuration register 2, shown in Figure 6-13, controls the multiplexing of the rest of the 
device I/O pins. Each bit or set of bits in this register select which function is used by a certain group of 
the device pins. 

28–29 FEC3 — FEC3_COL — GPIO[48] 11

— FEC3_CRS — GPIO[49]

— FEC3_RX_CLK — GPIO[50]

— FEC3_RX_DV1 — GPIO[51]

— FEC3_RX_ER1 — GPIO[52]

— FEC3_RXD[0] — GPIO[53]

— FEC3_RXD[1] — GPIO[54]

— FEC3_RXD[2] FEC_TMR_
TRIG[1]

GPIO[55]

— FEC3_RXD[3]1 FEC_TMR_
TRIG[2]

GPIO[56]

— FEC3_TX_CLK FEC_TMR_CLK GPIO[57]

— FEC3_TX_EN1 FEC_TMR_GCLK GPIO[58]

— FEC3_TX_ER FEC_TMR_PP[1] GPIO[59]

— FEC3_TXD[0] FEC_TMR_PP[2] GPIO[60]

— FEC3_TXD[1] FEC_TMR_PP[3] GPIO[61]

— FEC3_TXD[2] FEC_TMR_
ALARM[1]

GPIO[62]

— FEC3_TXD[3]1 FEC_TMR_
ALARM[2]

GPIO[63]

30–31 HDLC1_A — HDLC1_RXD1 TDM1_RD GPIO[3] 11

1 For multiplexed QE_UART signals, refer to Table 6-26.

Table 6-24. SICR_1 Bit Settings for MPC8306S (continued)

SICRL[Bits] Value 0b00 0b01 0b10 0b11
Reset

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3
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Offset 0x00118 Access: Read/Write

0 1 2 3 4 5 6 7

R
FEC1 FEC2 USB_C USB_D

W
Reset 1 0 1 0 0 0 0 0

8 11 12 13 14 15

R
— HDLC1_B HDLC2_A

W
Reset 0 0 0 0 0 1 0 1

16 17 18 19 20 21 22 23

R
USB_E USB_F IIC2_B USB_G

W

Reset 0 0 0 0 0 1 0 0

24 25 26 27 28 29 30 31

R
IRQ_C HDLC1_C HDLC1_D HDLC2_B

W

Reset 0 1 1 1 0 1 0 1

Figure 6-13. System I/O Configuration Register 2 (SICR_2)
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Table 6-25 defines the bit fields of SICR_2. Each Pin Function column lists the name of the multi-function 
pin used in this option. 

Table 6-25. SICR_2 Bit Settings for MPC8306 and MPC8306S

SICR_2[Bits] Value 0b00 0b01 0b10 0b11
Reset 
Value

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3

0–1 FEC1 FEC1_COL GTM1_TIN[1] GPIO[16] — 10

FEC1_CRS GTM1_TGATE[1] GPIO[17] —

FEC1_RX_CLK — GPIO[18] —

FEC1_RX_DV1 GTM1_TIN[2] GPIO[19] —

FEC1_RX_ER1 GTM1_TGATE[2] GPIO[20] —

FEC1_RXD[3] — GPIO[21] —

FEC1_RXD[2] GTM1_TIN[3] GPIO[22] —

FEC1_RXD[1] GTM1_TGATE[3] GPIO[23] —

FEC1_RXD[0]1 — GPIO[24]] —

FEC1_TX_CLK GTM1_TIN[4] GPIO[25] —

FEC1_TX_EN1 GTM1_TGATE[4] GPIO[26] —

FEC1_TX_ER GTM1_TOUT[4] GPIO[27] —

FEC1_TXD[3] GTM1_TOUT[1] GPIO[28] —

FEC1_TXD[2] GTM1_TOUT[2] GPIO[29] —

FEC1_TXD[1] GTM1_TOUT[3] GPIO[30] —

FEC1_TXD[0]1 — GPIO[31] —
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2–3 FEC2 FEC2_COL — GPIO[32] — 10

FEC2_CRS — GPIO[33] —

FEC2_RX_CLK — GPIO[34] —

FEC2_RX_DV1 — GPIO[35] —

FEC2_RX_ER1 — GPIO[36] —

FEC2_RXD[3] — GPIO[37] —

FEC2_RXD[2] — GPIO[38] —

FEC2_RXD[1] — GPIO[39] —

FEC2_RXD[0]1 — GPIO[40] —

FEC2_TX_CLK — GPIO[41] —

FEC2_TX_EN1 — GPIO[42] —

FEC2_TX_ER — GPIO[43] —

FEC2_TXD[3] — GPIO[44] —

FEC2_TXD[2] — GPIO[45] —

FEC2_TXD[1] — GPIO[46] —

FEC2_TXD[0]1 — GPIO[47] —

4–5 USB_C USBDR_TXDRXD[0] UART1_SOUT[1] GPIO[32] QE_TRB[0] 00

USBDR_TXDRXD[1] UART1_SIN[1] GPIO[33] QE_TRB[1]

6–7 USB_D USBDR_TXDRXD[2] UART1_SOUT[2] UART1_RTS1 QE_BRG[1] 00

USBDR_TXDRXD[3] UART1_SIN[2] UART1_CTS1 QE_BRG[2]

8–11 — — — — — —

12–13 HDLC1_B HDLC1_TXD1 GPIO[2] TDM1_TD — 01

HDLC1_CD1 GPIO[4] TDM1_TFS —

HDLC1_CTS1 GPIO[5] TDM1_RFS —

HDLC1_RTS1 GPIO[6] TDM1_STROBE —

14–15 HDLC2_A HDLC2_TXD1 GPIO[18] TDM2_TD — 01

HDLC2_RXD1 GPIO[19] TDM2_RD —

HDLC2_CD1 GPIO[20] TDM2_TFS —

HDLC2_CTS1 GPIO[21] TDM2_RFS —

HDLC2_RTS1 GPIO[22] TDM2_STROBE —

Table 6-25. SICR_2 Bit Settings for MPC8306 and MPC8306S (continued)

SICR_2[Bits] Value 0b00 0b01 0b10 0b11
Reset 
Value

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3
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16–17 USB_E USBDR_PWRFAULT IIC_SDA2 CE_PIO_I — 00

USBDR_DIR IIC_SCL2 — —

18–19 USB_F USBDR_STP — — QE_EXT_
REQ_2

00

20–21 IIC2_B — LCLK1 IIC_SCL2 CKSTOP_IN 01

22–23 USB_G USBDR_TXDRXD[4] — GPIO[34] QE_BRG[3] 00

USBDR_TXDRXD[5] — GPIO[35] QE_BRG[4]

USBDR_TXDRXD[6] — GPIO[36] QE_BRG[9]

USBDR_TXDRXD[7] — GPIO[37] QE_BRG[11]

24–25 IRQ_C — IRQ[0]/MCP_IN CE_PIO_O — 01

26–27 HDLC1_C — HDLC1_RXCLK TDM1_RCK GPIO[1] 11

28–29 HDLC1_D HDLC1_TXCLK GPIO[0] QE_BRG[5] TDM1_TCK 01

30–31 HDLC2_B HDLC2_TXCLK GPIO[16] QE_BRG[7] TDM2_TCK 01

1 For multiplexed QE_UART signals, refer to Table 6-26.

Table 6-26. QE UART Multiplexing Details

UART 
Signals

UCC signals

UCC1 UCC2 UCC3 UCC5 UCC7

CTS_B FEC1_RX_DV FEC2_ RX_DV FEC3_ RX_DV HDLC2_CTS_B HDLC1_ CTS_B

CD_B FEC1_RX_ER FEC2_ RX_ER FEC3_ RX_ER HDLC2_CD_B HDLC1_CD_B

SIN FEC1_RXD0 FEC2_ RXD0 FEC3_ RXD0 HDLC2_RXD HDLC1_RXD

RTS_B FEC1_TX_EN FEC2_ TX_EN FEC3_ TX_EN HDLC2_RTS_B HDLC1_RTS_B

SOUT FEC1_TXD0 FEC2_ TXD0 FEC3_ TXD0 HDLC2_TXD HDLC1_TXD

Table 6-25. SICR_2 Bit Settings for MPC8306 and MPC8306S (continued)

SICR_2[Bits] Value 0b00 0b01 0b10 0b11
Reset 
Value

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3
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6.3.2.7 System I/O Configuration Register 3 (SICR_3)

The system I/O configuration register 3, shown in Figure 6-13, controls the multiplexing of the rest of the 
device I/O pins.

Table 6-27 defines the bit fields of SICR_3. Each Pin Function column lists the name of the multi-function 
pin used in this option.

6.3.2.8 Selection of Pin Functions During Reset

Few functions muxed with the IOs are needed only during the period when the device is in reset state. 
Those functionality are selected by default during the reset phase. Once the device comes out of reset, the 
pad switches to the function needed for normal operation mode. The table below provides the list.

Offset 0x0011C Access: Read/Write

0 1 2 3 4 7

R
HDLC2_C —

W

Reset 0 1 0 0 0 0 0 0

8 15

R
—

W
Reset All zeros

16 23

R
—

W

Reset All zeros

24 31

R
—

W

Reset All zeros

Figure 6-14. System I/O Configuration Register 3 (SICR_3)

Table 6-27. SICR_3 Bit Settings for MPC8306 and MPC8306S

SICR_3[Bits] Value 0b00 0b01 0b10 0b11
Reset 
Value

Bits Group Pin Function 0 Pin Function 1 Pin Function 2 Pin Function 3

0–1 HDLC2_C HDLC2_RXCLK GPIO[17] TDM2_RCK QE_BRG[8] 01

2–31 — — — — — —

Pin Name Function selection during reset
Normal Operation 

Mode

USBDR_PCTL[1] LB_POR_BOOT_ERR USBDR_PCTL[1]

USBDR_PCTL[0] LB_POR_CFG_BOOT_ECC USBDR_PCTL[0]
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6.3.2.9 Debug Configuration

Debug information may be driven on the device pins. This information can identify the internal source of 
a transaction that reached the DDR SDRAM or local bus interfaces. The device can be configured to drive 
the MSRCID[0:4] and MDVAL, LSRCID[0:4] and LDVAL signals, respectively on other device pins. The 
coding of the source ID debug information is the same as the coding of the MSTR_ID field in the AEATR 
register of the arbiter (See Section 7.2.6, “Arbiter Event Attributes Register (AEATR)”).

6.3.2.10 DDR Control Driver Register (DDRCDR)

The DDR control driver register (DDRCDR) contains bits that allow control over the driver of the DDR 
SDRAM controller.

DDRCDR is shown in Figure 6-15.

Table 6-28 shows the bit definition of the DDRCDR.

HDLC1_TXD CFG_RESET_SOURCE[0] HDLC1_TXD

HDLC1_RTS CFG_RESET_SOURCE[1] HDLC1_RTS

HDLC2_TXD CFG_RESET_SOURCE[2] HDLC2_TXD

HDLC2_RTS CFG_RESET_SOURCE[3] HDLC2_RTS

Offset 0x00128 Access: Read/Write

0 1 2 5 6 9 10 11 12 13 14 15

R
— DSO_EN DSO_PZ DSO_NZ — ODT

DDR_TYPE
(Reserved 

to 0)
—W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

 16 28 29 30 31

R
—

MVREF_S
EL

M_odr —
W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-15. DDR Control Driver Register (DDRCDR)

Table 6-28. DDRCDR Field Descriptions

Bits Name Description

0 — Reserved

1 DSO_EN 0 DDR driver software override disable
1 DDR driver software override enable

Pin Name Function selection during reset
Normal Operation 

Mode
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Table 6-29 shows the bit settings of the DDRDSR.

6.3.2.12 eSDHC Control Register (SDHCCR)

NOTE
MPC8306S does not support SDHCCR.

The eSDHC control register can be used to control various settings that affect the priority and DMA 
operations. SDHCCR1 is located at offset 0x144.

Figure 6-17 shows the SDHCCR bit settings.

Table 6-30 describes the bits of the SDHCCR register.

Table 6-29. DDRDSR Field Descriptions

Bits Name Description

0–1 — Reserved

2–5 PZ Current setting of PFET driver impedance
0000 Half strength—highest Z
1000 Higher Z than nominal
1100 Nominal impedance setting
1110 Lower Z than nominal
1111 Much lower Z than nominal

6–9 NZ Current setting of NFET driver impedance
0000 Half strength—highest Z
1000 Higher Z than nominal
1100 Nominal impedance setting
1110 Lower Z than nominal
1111 Much lower Z than nominal

10–31 — Reserved

Offset 0x00144 Access: Read/Write

0 1 2 3 4 5 6 7 13 14 15

R
RD_P
REFE
TCH_
VAL

RD_PR
EFETC
H_DISA

BLE

RD_S
AFE_
ENAB

LE

DMA
_W_
CTRL

ERR
OR_
DISA
BLE

—

SNO
OP_E
NABL

E

—
PRIORITY_

CTRL

W

Reset All zeros

16 31

R
—

W

Reset All zeros

Figure 6-17. eSDHC Control Register (SDHCCR)
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6.3.2.13 CAN Access Control Register (CAN_DBG_CTRL)

NOTE
This FlexCAN register is not available for MPC8306S.

Table 6-30. SDHCCR Field Description

Bits Name Description

0 RD_PREFETCH_VAL This determines the prefetch byte count to be used if RD_PREFETCH_DISABLE is 
not set.
0 32 byte prefetch
1 64 byte prefetch

1 RD_PREFETCH_DISABLE Read prefetch disable. This should be cleared if the target of read DMA operation 
is a well behaved memory which is not affected by the read operation and returns 
the same data if read again from the same location. This means that prefetch of 
data can be done by the internal bus units and it results in faster read completion.
0 It is allowed to prefetch data on DMA read operation
1 It is not allowed to prefetch data on DMA read operation

2 RD_SAFE_ENABLE Read Safe enable. This bit should be set only if the target of read DMA operation is 
a well behaved memory which is not affected by the read operation and returns the 
same data if read again from the same location. This means that unaligned reading 
operation can be rounded up to enable more efficient read operations.
0 It is not safe to read more bytes that were intended
1 It is safe to read more bytes that were intended

3 DMA_W_CTRL Write delay control bit. 
0 No delay
1 Delay the Write/Read transaction till the interrupt is active 

4 ERROR_DISABLE Ignore or react to bus errors.
0 React to bus transaction errors
1 Ignore bus transaction errors

5 — Reserved.

6 SNOOP_ENABLE Snoop attribute.
0 DMA transactions are not snooped by e300 CPU data cache
1 DMA transactions are snooped by e300 CPU data cache

7–13 Reserved —

14–15 PRIORITY_CTRL Priority. This field is used to present priority level for CSB arbitration for eSDHC 
DMA requests.
00 Level 0 (lowest priority)
01 Level 1
10 Level 2
11 Level 3 (highest priority)

16–31 Reserved —
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The CAN access control register, shown in Figure 6-18, contains the bits to control the FlexCAN module. 
The CAN module can be put to the debug mode by setting the DBG_EN bit. For more information on how 
to use the FlexCAN module after it is put into the debug mode, see FlexCAN chapter. 

The FlexCAN module memory map can be set into the supervisor mode by setting the SUP_EN bit.

Table 6-31 defines the bit fields of CAN_DBG_CTRL.

Offset 0x00148 Access: Read/Write

0 1 2 7

R CAN1_DBG_
EN

CAN1_SUP_
EN

—
W

Reset All zeros

8 9 10 15

R CAN2_DBG_
EN

CAN2_SUP_
EN

—
W

Reset All zeros

16 17 18 23

R CAN3_DBG_
EN

CAN3_SUP_
EN

—
W

Reset All zeros

24 25 26 31

R CAN4_DBG_
EN

CAN4_SUP_
EN

—
W

Reset All zeros

Figure 6-18. CAN Access Control Register (CAN_DBG_CTRL)

Table 6-31. CAN_DBG_CTRL Field Descriptions

Bits Name Description

0 CAN1_DBG_
EN

0 CAN1 is in normal mode
1 CAN1 is in debug mode

1 CAN1_SUP_
EN

0 CAN1 is in normal mode
1 CAN1 is in supervisor mode

2–7 — Reserved

8 CAN2_DBG_
EN

0 CAN2 is in normal mode
1 CAN2 is in debug mode

9 CAN2_SUP_
EN

0 CAN2 is in normal mode
1 CAN2 is in supervisor mode

10–15 — Reserved

16 CAN3_DBG_
EN

0 CAN3 is in normal mode
1 CAN3 is in debug mode

17 CAN3_SUP_
EN

0 CAN3 is in normal mode
1 CAN3 is in supervisor mode

18–23 — Reserved
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6.3.2.14 SPI Chip Select Register (SPI_CS)

The SPI chip select register, shown in Figure 6-19, is used to control SPISEL_BOOT pin. Any value 
written to this register is reflected on SPISEL_BOOT.

Table 6-33 defines the bit fields of SPI_CS.

24 CAN4_DBG_
EN

0 CAN4 is in normal mode
1 CAN4 is in debug mode

25 CAN4_SUP_
EN

0 CAN4 is in normal mode
1 CAN4 is in supervisor mode

26–31 — Reserved

Offset 0x0014C Access: Read/Write

 0 31

R SPI_BOOT
_SEL

—
W

Reset All Zeros

Figure 6-19. SPI Chip Select Register (SPI_CS)

Table 6-32. SPI_CS Field Descriptions

Bits Name Description

0 SPI_BOOT_
SEL

Any value written to it is reflected on SPISEL_BOOT.
0 SPISEL_BOOT goes low
1 SPISEL_BOOT goes high

1–31 — Reserved

Table 6-31. CAN_DBG_CTRL Field Descriptions (continued)

Bits Name Description
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6.3.2.15 General Purpose Register 1 (GPR_1)

The general purpose register 1, shown in Figure 6-20, contains the control bit for PULLUP_EN for a set 
of pins, HDLC open drain selection, QUICC Engine PIO (programmable IO) selection, QUICC Engine 
debug enable, and Ethernet management interface selection.

Table 6-33 defines the bit fields of GPR_1.

Offset 0x00150 Access: Read/Write

0 1 2 3 4 5 6 7

R
—

PULLUP_
CTRL_1

PULLUP_
CTRL_2

PULLUP_
CTRL_3

PULLUP_
CTRL_4

PULLUP_
CTRL_5

PULLUP_
CTRL_6

PULLUP_
CTRL_7W

Reset All zeros

8 9 10 11 12 15

R CE_PIO_
OUTSEL

QE_DEBUG_
UNLOCK_EN

—
PULLUP_
CTRL_8

—
W

Reset 1 0 0 0 0 0 0 0

16 17 23

R
MDIO_SEL —

W
Reset 1 0 0 0 0 0 0 0

24 25 26 27 28 29 30 31

R GPIO_0_
6_SEL

GPIO_16_
22_SEL

GPIO_32_
37_SEL

—
HDLC1_
OD_EN

HDLC2_
OD_EN

—
W

Reset 0 0 0 0 0 0 0 1

Figure 6-20. General Purpose Register 1 (GPR_1)

Table 6-33. GPR_1 Field Descriptions

Bits Name Description

0 — Reserved

1 PULLUP_
CTRL_1

0 Pull-up enable for the following pads:
FEC1_COL, FEC1_CRS, FEC1_RX_CLK, FEC1_RX_DV, FEC1_RX_ER, FEC1_RXD[0], 
FEC1_RXD[1], FEC1_RXD[2], FEC1_RXD[3], FEC1_TX_CLK, FEC1_TX_EN, 
FEC1_TX_ER, FEC1_TXD[0], FEC1_TXD[1], FEC1_TXD[2], FEC1_TXD[3]

1 Pull-up disable 

2 PULLUP_
CTRL_2

0 Pull-up enable for the following pads:
FEC2_COL, FEC2_CRS, FEC2_RX_CLK, FEC2_RX_DV, FEC2_RX_ER, FEC2_RXD[0], 
FEC2_RXD[1], FEC2_RXD[2], FEC2_RXD[3], FEC2_TX_CLK, FEC2_TX_EN, 
FEC2_TX_ER, FEC2_TXD[0], FEC2_TXD[1], FEC2_TXD[2], FEC2_TXD[3]

1 Pull-up disable

3 PULLUP_
CTRL_3

0 Pull-up enable for the following pads:
USBDR_TXDRXD[0], USBDR_TXDRXD[1], USBDR_TXDRXD[2], USBDR_TXDRXD[3], 
USBDR_TXDRXD[4], USBDR_TXDRXD[5], USBDR_TXDRXD[6], USBDR_TXDRXD[7]

1 Pull-up disable
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4 PULLUP_
CTRL_4

0 Pull-up enable for the following pads:
FEC3_COL, FEC3_CRS, FEC3_RXD[1], FEC3_RX_DV, FEC3_TXD[1], FEC3_TXD[0], 
FEC3_RXD[0], FEC3_RXD[3], FEC3_RX_CLK, FEC3_TX_EN, FEC3_TX_ER, 
FEC3_TXD[3], FEC3_TXD[2], FEC3_TX_CLK, FEC3_RXD[2], FEC3_RX_ER

1 Pull-up disable

5 PULLUP_
CTRL_5

0 Pull-up enable for the following pads:
HDLC1_RXD, HDLC1_RX_CLK

1 Pull-up disable

6 PULLUP_
CTRL_6

0 Pull-up disable
1 Pull-up enable for the following pads:

GPIO[0], GPIO[1], GPIO[2], GPIO[3], GPIO[4], GPIO[5], GPIO[6], GPIO[7]

7 PULLUP_
CTRL_7

0 Pull-up disable
1 Pull-up enable for the following pads:

LWE0, LWE1, LBCTL, LALE

8 CE_PIO_
OUTSEL

QUICC Engine has the programmable input and output. This bit selects whether pin CE_PIO is 
in input or output mode.
0  CE_PIO is input
1  CE_PIO is output

9 QE_DEBUG_
UNLOCK_EN

Puts QUICC Engine in the debug mode by setting this bit.
0 Normal QUICC Engine operation
1 Unlock QUICC Engine for the debug mode

10 — Reserved

11 PULLUP_
CTRL_8

0 Pull-up enable for the following pads:
HDLC1_CD, HDLC1_CTS, HDLC1_RTS, HDLC1_TXCLK, HDLC1_TXD, HDLC2_CD, 
HDLC2_CTS, HDLC2_RTS, HDLC2_RXCLK, HDLC2_RXD, HDLC2_TXCLK, HDLC2_TXD

1 Pull-up disable

12–15 — Reserved

16 MDIO_SEL The pins FEC_MDC and FEC_MDIO forms the Ethernet management port. This can be 
controlled from SPI (SPI inside QUICC Engine) for faster operation or via the UCC-based 
MDC/MDIO. The selection is done by this bit.
0 QUICC Engine SPI selected as Ethernet management port
1 QUICC Engine MDC/MDIO selected as Ethernet management port

17–23 — Reserved

24 GPIO_0_6_
SEL

GPIO[0:6] is multiplexed at two locations: as primary function and multiplexed with HDLC/TDM 
pads.
0 Pads GPIO[0:6] selected
1 GPIO multiplexed with HDLC/TDM pads selected

25 GPIO_16_22_
SEL

GPIO[16:22] is multiplexed at two locations: with FEC1 and with HDLC2.
0 GPIO multiplexed with FEC1 is selected
1 GPIO multiplexed with HDLC2 is selected

26 GPIO_32_37_
SEL

GPIO[32:37] is multiplexed at two locations: with FEC2 and with USB.
0 GPIO multiplexed with FEC2 is selected
1 GPIO multiplexed with USB is selected

27 — Reserved

28 HDLC1_OD_
EN

0 HDLC1 normal mode
1  HDLC1 bus mode enable

Table 6-33. GPR_1 Field Descriptions (continued)

Bits Name Description
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6.3.2.16 CAN Interrupt Status Register (CAN_INT_STAT)

NOTE
This FlexCAN register is not available for MPC8306S.

The CAN interrupt status register, shown in Figure 6-21, indicates the interrupt status of the FlexCAN 
modules (CAN1, CAN2, CAN3, and CAN4). 

All the interrupts of the FlexCAN modules are ORed together and connected to IPIC. Once an interrupt is 
detected by the software, the CAN_INT_STAT register is read to decode which CAN module has 
generated the interrupt. And then, the interrupt register is read from the corresponding module.

29 HDLC2_OD_
EN

0 HDLC2 normal mode
1  HDLC2 bus mode enable

30–31 — Reserved

Offset 0x001C0 Access: Read/Write

0 1 2 3 4 5 6 7

R
CAN1_

BOFF_INT
CAN1_

ERR_INT
CAN1_

MBOR_INT
—

CAN1_
TXWARN_

INT

CAN1_
RXWARN_

INT
—W

Reset All zeros

8 9 10 11 12 13 14 15

R
CAN2_

BOFF_INT
CAN2_

ERR_INT
CAN2_

MBOR_INT
—

CAN2_
TXWARN_

INT

CAN2_
RXWARN_

INT
—W

Reset All zeros

16 17 18 19 20 21 22 23

R
CAN3_

BOFF_INT
CAN3_

ERR_INT
CAN3_

MBOR_INT
—

CAN3_
TXWARN_

INT

CAN3_
RXWARN_

INT
—W

Reset All zeros

24 25 26 27 28 29 30 31

R
CAN4_

BOFF_INT
CAN4_

ERR_INT
CAN4_

MBOR_INT
—

CAN4_
TXWARN_

INT

CAN4_
RXWARN_

INT
—W

Reset All zeros

Figure 6-21. CAN Interrupt Status Register (CAN_INT_STAT)

Table 6-33. GPR_1 Field Descriptions (continued)

Bits Name Description
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Table 6-34 defines the bit fields of CAN_INT_STAT. Refer to FlexCAN chapter for more information. 

Table 6-34. CAN_INT_STAT Field Descriptions

Bits Name Description

0 CAN1_BOFF_
INT

CAN1 bus off interrupt

1 CAN1_ERR_
INT

CAN1 error interrupt

2 CAN1_MBOR_
INT

CAN1 MBOR interrupt

3 — Reserved

4 CAN1_
TXWARN_INT

CAN1 TX warning interrupt

5 CAN1_
RXWARN_INT

CAN1 RX warning interrupt

6–7 — Reserved

8 CAN2_BOFF_
INT

CAN2 bus off interrupt

9 CAN2_ERR_
INT

CAN2 error interrupt

10 CAN2_MBOR_
INT

CAN2 MBOR interrupt

11 — Reserved

12 CAN2_
TXWARN_INT

CAN2 TX warning interrupt

13 CAN2_
RXWARN_INT

CAN2 RX warning interrupt

14–15 — Reserved

16 CAN3_BOFF_
INT

CAN3 bus off interrupt

17 CAN3_ERR_
INT

CAN3 error interrupt

18 CAN3_MBOR_
INT

CAN3 MBOR interrupt

19 — Reserved

20 CAN3_
TXWARN_INT

CAN3 TX warning interrupt

21 CAN3_
RXWARN_INT

CAN3 RX warning interrupt

22–23 — Reserved

24 CAN4_BOFF_
INT

CAN4 bus off interrupt

25 CAN4_ERR_
INT

CAN4 error interrupt
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6.3.2.17 DUART Interrupt Status Register (DUART_INT_STAT)

The DUART interrupt status register, shown in Figure 6-22, indicates the interrupt status of the DUART 
modules (DUART1 and DUART2). 

All the interrupts of the DUART modules are ORed together and connected to IPIC. Once an interrupt is 
detected by the software, the DUART_INT_STAT register is read to decode which DUART has generated 
the interrupt. And then, the interrupt register is read from the corresponding DUART.

26 CAN4_MBOR_
INT

CAN4 MBOR interrupt

27 — Reserved

28 CAN4_
TXWARN_INT

CAN4 TX warning interrupt

29 CAN4_
RXWARN_INT

CAN4 RX warning interrupt

30–31 — Reserved

Offset 0x001C4 Access: Read/Write

0 1 7

R
DUART1_1 —

W
Reset All zeros

8 9 15

R
DUART1_2 —

W

Reset All zeros

16 17 23

R
DUART2_1 —

W

Reset All zeros

24 25 31

R
DUART2_2 —

W
Reset All zeros

Figure 6-22. DUART Interrupt Status Register (DUART_INT_STAT)

Table 6-34. CAN_INT_STAT Field Descriptions (continued)

Bits Name Description
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Table 6-35 defines the bit fields of DUART_INT_STAT.

6.3.2.18 GPIO Interrupt Status Register (GPIO_INT_STAT)

The GPIO interrupt status register, shown in Figure 6-23, indicates the interrupt status of the GPIO 
modules (GPIO1 and GPIO2).

All the interrupts of the GPIO modules are ORed together and connected to IPIC. Once an interrupt is 
detected by the software, the GPIO_INT_STAT register is read to decode which GPIO module has 
generated the interrupt. And then, the interrupt register is read from the corresponding module.

Table 6-36 defines the bit fields of GPIO_INT_STAT.

Table 6-35. DUART_INT_STAT Field Descriptions

Bits Name Description

0 DUART1_1 0 No interrupt
1 Interrupt asserted

1–7 — Reserved

8 DUART1_2 0 No interrupt
1 Interrupt asserted

9–15 — Reserved

16 DUART2_1 0 No interrupt
1 Interrupt asserted

17–23 — Reserved

24 DUART2_2 0 No interrupt
1 Interrupt asserted

25–31 — Reserved

Offset 0x001C8 Access: Read/Write

0 1 7 8 9 15

R GPIO_INT_
STAT_1

—
GPIO_INT_

STAT_2
—

W
Reset All zeros

16 31

R
—

W

Reset All zeros

Figure 6-23. GPIO Interrupt Status Register (GPIO_INT_STAT)

Table 6-36. GPIO_INT_STAT Field Descriptions

Bits Name Description

0 GPIO_INT_
STAT_1

GPIO 1 interrupt (GPIO[0:31])
0 No interrupt
1 Interrupt asserted

1–7 — Reserved



System Configuration

MPC8306 PowerQUICC II Pro Integrated Communications Processor Family Reference Manual, Rev. 2

Freescale Semiconductor 6-39
 

6.3.3 Multisite Muxing

Multisite muxing allows user to choose which group of the device pins is used  for certain functions. For 
example, UART1 interface is provided at two locations: LCS[4:7] and USB. If the user chooses LCS[4:7], 
then UART1 cannot be used. Therefore, the same UART1 is also provided at another location, multiplexed 
with USB. However, note that, if the user wants to use both USB and LCS[4:7], UART1 cannot be used.

With MPC8306 and MPC8306S, the user has flexibility to choose the pin allocation for following 
interfaces:

• CKSTOP_IN and CKSTOP_OUT are multiplexed at the following locations:

— IRQ[2] and IRQ[3]

— LCLK1 and IIC2

There is no control bit to select and any of the location can be selected using the SICR_1 and 
SICR_2 registers. For more information of SICR_1 and SICR_2 registers, see Section 6.3.2.5, 
“System I/O Configuration Register 1 (SICR_1)” and Section 6.3.2.6, “System I/O Configuration 
Register 2 (SICR_2).”

• UART1 is multiplexed at the following locations:

— LCS[4:7]

— USB

UART1 multiplexed with LCS[4:7] has precedence over the one multiplexed with USB.

• IIC2 is multiplexed at the following locations:

— CKSTOP

This location can be selected using SICR_2[IIC2_B]="10" and SICR_1[IIC2_A]="10”.

— USB

This location can be selected using SICR_2[USB_C]="01”.

IIC2 multiplexed with CKSTOP has precedence over the one multiplexed with USB.

• GPIO[0:6], GPIO[16:22], and GPIO[32:37]

Refer to GPIO_0_6_SEL, GPIO_16_22_SEL, and GPIO_32_37_SEL bits in Section 6.3.2.15, 
“General Purpose Register 1 (GPR_1).” 

6.4 Software Watchdog Timer (WDT)
The following sections describe the theory of operation of the software watchdog timer (WDT) in the 
device, including a definition of the external signals and the functions they serve. Additionally, the 

8 GPIO_INT_
STAT_2

GPIO 2 interrupt (GPIO[32:63])
0 No interrupt
1 Interrupt asserted

9–31 — Reserved

Table 6-36. GPIO_INT_STAT Field Descriptions (continued)

Bits Name Description
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configuration, control, and status registers are also described. Note that individual chapters in this book 
describe specific initialization aspects for each individual block.

6.4.1 WDT Overview

The device provides a software watchdog timer (WDT) feature to prevent system lock in case the software 
becomes trapped in loops with no controlled exit. Watchdog timer operations are configured in the system 
watchdog control register (SWCRR).

The watchdog counter is a free-running down-counter that generates a reset or a nonmaskable interrupt on 
underflow. To prevent a reset, software must periodically restart the countdown. The WDT is responsible 
for asserting a hardware reset or machine-check interrupt (mcp) if the software fails to service the software 
watchdog timer for a certain period of time (for example, because software is lost or trapped in a loop with 
no controlled exit).

Figure 6-24 shows a high-level block diagram of the WDT.

Figure 6-24. Software Watchdog Timer High-Level Block Diagram

The software watchdog timer is enabled after reset to cause a hardware reset if it times out. The user has 
the option of disabling the software watchdog if it is not needed. If used, the software watchdog timer 
requires a special service sequence to be executed periodically. Without this periodic servicing, the 
software watchdog timer times out and issues a reset or a nonmaskable interrupt.

6.4.2 WDT Features

The WDT includes the following key features:

• Based on 16-bit prescaler and 16-bit down-counter

• Provides a selectable range for the time-out period

• Provides ~34.36-sec maximum software time-out delay for 125-MHz input clock

• Functional and programming compatibility with MPC8260 watchdog timer

6.4.3 WDT Modes of Operation

The WDT unit can operate in the following modes:

• WDT enable/disable mode:

Software Reset 
or mcp

System
Watchdog

Register Interface

clock
Timer
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