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About This Book

This reference manual describes the MPC5668x microcontroller family for software and hardware
developers. Information regarding bus timing, signal behavior, and AC, DC, and thermal characteristics
are detailed in the device data sheet (MPC5668x Microcontroller Family Data Sheet).

The information in this book is subject to change without notice, as described in the disclaimers on the title
page. As with any technical documentation, the reader needs to make sure to use the most recent version
of the documentation.

To locate any published errata or updates for this document, refer to the world-wide web at
http://www.freescale.com/powerpc.

Audience

This manual is intended for system software and hardware developers and applications programmers who
want to develop products with the MPC5668x microcontroller family. It is assumed that the reader
understands operating systems, microprocessor system design, basic principles of software and hardware,
and basic details of the Power Architecture™.

Organization

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

» Chapter 1, “Introduction,” includes general descriptions of the modules and features incorporated
in the device while focusing on new features.

» Chapter 2, “Signal Description,” summarizes the external signal functions, their static electrical
characteristics, and pad configuration settings for the MPC5668x.

» Chapter 3, “Resets,” describes the reset sources available on the MPC5668x, including details on
status flags and default configurations.

» Chapter 4, “System Clock Description,” describes the various clock sources that are available on
the MPC5668x.

» Chapter 5, “Clocks, Reset, and Power (CRP),” describes the CRP block, which manages entry into,
operation during, and exit from power-saving modes; and maintains all of the control logic that
requires power when other portions of the MPC5668x are powered down in power-saving modes.

» Chapter 6, “Frequency Modulated Phase-Locked Loop (FMPLL),” describes the features and
function of the FMPLL module.

» Chapter 7, “System Integration Unit (SIU),” describes the SIU module, which controls MCU reset
configuration, pad configuration, external interrupt, general-purpose 1/0 (GP10), internal
peripheral multiplexing, and the system reset operation.

» Chapter 8, “Boot Assist Module (BAM),” describes the BAM, which contains the MCU boot
program code supporting the different booting modes for this device.
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Chapter 9, “Interrupts and Interrupt Controller (INTC),” summarizes the software and hardware
interrupts for the MPC5668x device.

Chapter 10, “General-Purpose Static RAM (SRAM),” describes the on-chip static RAM (SRAM)
implementation, covers general operations, configuration, and initialization. It also provides
information and examples of how to minimize power consumption when using the SRAM.
Chapter 11, “Flash Memory Array and Control,” describes the flash memory block and the flash
memory controller.

Chapter 12, “e200z6 Core (Z6),” describes the organization of the e200z6 Power processor core
and gives an overview of the programming models as they are implemented on the device. The
€200z6 is the main processor core on the MPC5668x.

Chapter 13, “e200z0 Core (Z0),” describes the organization of the e200z0 Power processor core
and an overview of the programming models as they are implemented on the device. The e200z0
serves as an input/output (1/0) processor on the MPC5668x.

Chapter 14, “Semaphores,” describes the module that lets each processor know which processor
has control of common memory.

Chapter 15, “AMBA Crossbar Switch (AXBS),” describes the multi-port crossbar switch that
supports simultaneous connections between six master ports and six slave ports.

Chapter 16, “Peripheral Bridge (AIPS-lite),” describes the interface between the system bus and
lower bandwidth peripherals.

Chapter 17, “Memory Protection Unit (MPU),” describes the block that provides hardware access
control for all memory references generated in the MPC5668x.

Chapter 18, “Error Correction Status Module (ECSM),” describes the ECSM block, which
provides monitoring and control functions to report memory errors and apply error-correcting code
(ECC) implementations.

Chapter 19, “Software Watchdog Timer (SWT),” describes a hardware-based timer that can be
implemented to prevent software runaway.

Chapter 20, “System Timer Module (STM),” describes the timer control module.

Chapter 21, “Periodic Interrupt Timer (PIT),” describes an array of timers that can be used to
initiate interrupts and trigger DMA channels.

Chapter 22, “DMA Channel Multiplexer (DMA_MUX),” describes the DMA multiplexer block
implemented on the MPC5668x.

Chapter 23, “Enhanced Direct Memory Access Controller (eDMA),” describes the enhanced DMA
controller implemented on the MPC5668x.

Chapter 24, “Fast Ethernet Controller (FEC),” describes the feature set, operation, and
programming model of the FEC block.

Chapter 25, “FlexRay Communication Controller (FlexRAY),” describes the FlexRay
communication controller on the MPC5668x that implements the FlexRay Communications
System Protocol Specification, Version 2.1 Rev A.

Chapter 26, “Media Local Bus (MLB),” describes the MLB module, a multiplexed bus controller
that transfers multimedia data between the MOST ring and supporting system level ICs.
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Chapter 27, “Enhanced Modular Input/Output Subsystem (eM10S200),” describes the eMIOS
module, which provides timed I/O channels for communications with off-chip devices.

Chapter 28, “Controller Area Network (FlexCAN),” describes the FlexCAN module, a
communication controller implementing the CAN protocol according to Bosch Specification
version 2.0B and ISO Standard 11898.

Chapter 29, “Deserial — Serial Peripheral Interface (DSPI),” describes the DSPI block, which
provides a synchronous serial interface for communication between the MPC5668x and external
devices.

Chapter 30, “Enhanced Serial Communication Interface (eSCI),” describes the eSCI interface,
which allows asynchronous serial communications with off-chip peripheral devices.

Chapter 31, “Inter-Integrated Circuit Bus Controller Module (IZC),” describes the 1°C module,
including 12C protocol, clock synchronization, and 1°C programming model registers.

Chapter 32, “Cross Triggering Unit (CTU),” describes the CTU block, which converts the events
generated by the eMIOS into ADC conversion requests. It also has a PIT channel. The CTU
interfaces between the eMIOS/PIT and the ADC and converts the events generated by the eMIOS
into ADC conversion requests.

Chapter 33, “Analog-to-Digital Converter (ADC),” describes the ADC module implemented on
the MPC5668x.

Chapter 34, “IEEE 1149.1 Test Access Port Controller (JTAGC),” describes configuration and
operation of the Joint Test Action Group (JTAG) controller implementation. It describes those
items required by the IEEE® 1149.1 standard and provides additional information specific to the
device. For internal details and sample applications, see the IEEE 1149.1 document.

Chapter 35, “Nexus Development Interface (NDI),” describes the Nexus Development Interface

(NDI) block, which provides real-time development support capabilities for the MPC5668x in
compliance with the IEEE-ISTO 5001-2003 standard.

Appendix A, “Memory Map,” provides a detailed listing of the memory-mapped registers for the
MPC5668x.

Suggested Reading

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

General Information

Useful information about the Power Architecture and computer architecture in general:

Programming Environments Manual for 32-Bit Implementations of the PowerPC™ Architecture
(MPCFPE32B)

Using Microprocessors and Microcomputers: The Motorola Family, William C. Wray, Ross
Bannatyne, Joseph D. Greenfield

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

Power Architecture Documentation

Power Architecture documentation is available from the sources listed on the back cover of this manual,
as well as our web site, http://www.freescale.com/powerpc.

Reference manuals (formerly called user’s manuals)—These books provide details about
individual Power Architecture implementations and are intended to be used in conjunction with the
PowerPC Programmers Reference Manual.

Addenda/errata to reference manuals—Because some processors have follow-on parts, an
addendum is provided that describes the additional features and functionality changes. Also, if
mistakes are found within a reference manual, an errata document will be issued before the next
published release of the reference manual. These addenda/errata are intended for use with the
corresponding reference manuals.

Data sheets—Data sheets provide specific information regarding pin-out diagrams, bus timing,
signal behavior, and AC, DC, and thermal characteristics, as well as other design considerations.
Product briefs—Each device has a product brief that provides an overview of its features. This
document is roughly equivalent to the overview (Chapter 1) of a device’s reference manual.

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

Additional literature is published as new processors become available. For a current list of Power
Architecture documentation, refer to http://www.freescale.com/powerpc.

Conventions

This document uses the following notational conventions:
cleared/set When a bit takes the value 0, it is said to be cleared; when it takes a value of 1, it

is said to be set.

reserved When a bit or address is reserved, it should not be written. If read, its value is not

guaranteed. Reading or writing to reserved bits or addresses may cause
unexpected results.

MNEMONICS In text, instruction mnemonics are shown in uppercase.

mnemonics In code and tables, instruction mnemonics are shown in lowercase.

italics Italics indicate variable command parameters.
Book titles in text are set in italics.

0x Prefix to denote hexadecimal number

Ob Prefix to denote binary number

REG[FIELD] Abbreviations for registers are shown in uppercase. Specific bits, fields, or ranges
appear in brackets. For example, RAMBAR[BA] identifies the base address field
in the RAM base address register.

nibble A 4-bit data unit
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byte
halfword
word

doubleword

X

OVERBAR

An 8-bit data unit
A 16-bit data unit!
A 32-bit data unit
A 64-bit data unit

In some contexts, such as signal encodings, x (without italics) indicates a “don’t
care” condition.

With italics, used to express an undefined alphanumeric value (e.g., a variable in
an equation); or a variable alphabetic character in a bit, register, or module name
(e.g., DSPI_x could refer to DSPI_A or DSPI_B).

Used to express an undefined numerical value; or a variable numeric character in
a bit, register, or module name (e.g., EIFn could refer to EIF1 or EIFO0).

NOT logical operator

AND logical operator

OR logical operator

Field concatenation operator

An overbar indicates that a signal is active-low.

Register Figure Conventions

This document uses the following conventions for the register reset values in register figures:

U

[signal_name]

Bit value is undefined at reset.
Bit value is unchanged by reset. Previous value preserved during reset.
Reset value is determined by the polarity of the indicated signal.

The following descriptions are used in register bit field description tables:

R

W

R

R

R
w

0

FIELDNAME

FIELDNAME

FIELDNAME

Indicates a reserved bit field in a memory-mapped register. These bits are always read as 0.

Indicates a reserved bit field in a memory-mapped register. These bits are always read as 1.

Indicates a read/write bit in a memory-mapped register.

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

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

1. The only exceptions to this appear in the discussion of serial communication modules that support variable-length data
transmission units. To simplify the discussion these units are referred to as words regardless of length.
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R | FIELDNAME

w wic

R | FIELDNAME

w ric

R 0

W | FIELDNAME

Write 1 to clear: indicates that writing a 1 to this bit field clears it.

Read to clear: indicates that reading this bit field clears it, regardless of its returned value.

Indicates a self-clearing bit.

Acronyms and Abbreviations

Table i lists acronyms and abbreviations used in this document.

Table i. Acronyms and Abbreviated Terms

Term Meaning
ADC Analog-to-digital converter
ALU Arithmetic logic unit
BIST Built-in self test
DMA Direct memory access
EA Effective address
FIFO First-in, first-out
GPIO General-purpose 1/0
1°C Inter-integrated circuit
IEEE Institute for Electrical and Electronics Engineers
JEDEC Joint Electron Device Engineering Council
JTAG Joint Test Action Group
LIFO Last-in, first-out
LSB Least-significant byte
LVI Low-voltage interrupt
Isb Least-significant bit
MAC Multiply accumulate unit, also Media access controller
MSB Most-significant byte
msb Most-significant bit
Mux Multiplex
NOP No operation
OEP Operand execution pipeline
PC Program counter
PLIC Physical layer interface controller
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
PLL Phase-locked loop
POR Power-on reset
RISC Reduced instruction set computing
Rx Receive
SOF Start of frame
TAP Test access port
TTL Transistor transistor logic
Tx Transmit
UART Universal asynchronous/synchronous receiver transmitter
uSB Universal serial bus

Terminology Conventions

Table ii shows terminology conventions used throughout this document.

Table ii. Notational Conventions

Instruction Operand Syntax

Opcode Wildcard

cc Logical condition (example: NE for not equal)

Register Specifications

An Any address register n (example: A3 is address register 3)
Ay,Ax Source and destination address registers, respectively
Dn Any data register n (example: D5 is data register 5)
Dy,Dx Source and destination data registers, respectively
Rc Any control register (example VBR is the vector base register)
Rm MAC registers (ACC, MAC, MASK)
Rn Any address or data register
Rw Destination register w (used for MAC instructions only)
Ry,Rx Any source and destination registers, respectively
Xi Index register i (can be an address or data register: Ai, Di)

Miscellaneous Operands

#<data> Immediate data following the 16-bit operation word of the instruction

<ea> Effective address
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Table ii. Notational Conventions (continued)

Instruction Operand Syntax
<ea>y,<ea>Xx Source and destination effective addresses, respectively
<label> Assembly language program label
<list> List of registers for MOVEM instruction (example: D3-D0)
<shift> Shift operation: shift left (<<), shift right (>>)
<size> Operand data size: byte (B), word (W), longword (L)
bc Instruction and data caches
dc Data cache
ic Instruction cache
# <vector> Identifies the 4-bit vector number for trap instructions
<> identifies an indirect data address referencing memory
<XXX> identifies an absolute address referencing memory
dn Signal displacement value, n bits wide (example: d16 is a 16-bit displacement)
SF Scale factor (x1, x2, x4 for indexed addressing mode, <<1n>> for MAC operations)
Operations
+ Arithmetic addition or postincrement indicator
- Arithmetic subtraction or predecrement indicator
X Arithmetic multiplication
/ Arithmetic division
~ Invert; operand is logically complemented
& Logical AND
| Logical OR
A Logical exclusive OR
<< Shift left (example: DO << 3 is shift DO left 3 bits)
>> Shift right (example: DO >> 3 is shift DO right 3 bits)
- Source operand is moved to destination operand
«—> Two operands are exchanged
sign-extended | All bits of the upper portion are made equal to the high-order bit of the lower portion
If <condition> Test the condition. If true, the operations after then are performed. If the condition is false and the optional
then <operations> | else clause is present, the operations after else are performed. If the condition is false and else is omitted,
else <operations> | the instruction performs no operation. Refer to the Bcc instruction description as an example.
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Table ii. Notational Conventions (continued)

Instruction Operand Syntax
Subfields and Qualifiers
{3 Optional operation
() Identifies an indirect address
d, Displacement value, n-bits wide (example: d4¢ is a 16-bit displacement)
Address Calculated effective address (pointer)
Bit Bit selection (example: Bit 3 of D0)
Isb Least significant bit (example: Isb of DO)
LSB Least significant byte
LSW Least significant word
msb Most significant bit
MSB Most significant byte
MSW Most significant word

Revision History

Table iii provides a revision history for this document.

Table iii. MPC5668xRM Revision History

?IZV:;Z': Re[\)/:‘ieon Description of Changes
0 04/2008 First NDA version of this document.
1 05/2008 Release 1 of this document.
2 09/2008 Release 2 of this document. Editorial and technical updates.
3 09/2009 Release 3 of this document. Editorial and technical updates.
4 01/2011 Release 4 of this document. Editorial and technical updates.
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Chapter 1
Introduction

1.1 Overview

The MPC5668G/E products are compatible 32-bit microcontrollers built on Power Architecture
technology. This document describes the available features, and highlights important characteristics of the
devices. This is a preliminary document for products still in development. Information contained within
this document is subject to change without notice.

The MPC5668G/E automotive-focused products are designed to address the need for more integration of
electronic features within the vehicle. The MPC5668G version is targeted at performing gateway functions
between different networks such as FlexRay, Ethernet, CAN, and MOST. The MPC5668E is tailored to
address the need for high performance and high memory size while keeping the power consumption low
in power down modes. Their core and bus architecture offer high performance processing optimized for
managing intensive data exchanges between different types of communication protocols. It capitalizes on
the available development infrastructure of current Power Architecture devices and will be supported with
software drivers and an operating system to assist with users implementations. Refer to Section 1.5,
“Developer Environment,” for more information.

The MPC5668G/E has two levels of memory hierarchy, a 32 KB unified cache and 592/128 KB on-chip
L2 SRAM. 2 MB of internal flash is also provided. Refer to Table 1-1 for specific memory and feature sets
of the proposed family members.

1.2 MPC5668G/E Features

Table 1-1 provides a summary of the different members of the MPC5668G/E family and their features.
This information is intended to provide an understanding of the range of functionality offered by this
family of devices.

Table 1-1. MPC5668G/E Family Comparison1

Feature MPC5668G MPC5668E
Central Processing Unit (CPU) €200z650 €200z650
Cache 32KB, 4/8way 32KB, 4/8way
Floating Point Unit (FPU) Yes Yes
Signal Processing Engine (SPE) Yes Yes
Memory Management Unit (MMU) 32 entry 32 entry
CPU Execution Speed2 Static, 116 MHz Static, 116 MHz
Input/Output Processor (IOP) €200z0 €200z0

MPC5668x Microcontroller Reference Manual, Rev. 4
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Table 1-1. MPC5668G/E Family Comparison' (continued)

Feature

MPC5668G

MPC5668E

IOP Execution Speed

1/2 CPU execution speed

1/2 CPU execution speed

Semaphores 16 16
Flash with ECC 2 MB 2 MB
Data Flash Block® 8x16 KB 8x16 KB
RAM with ECC 592 KB 128 KB
Memory Protection Unit (MPU) No 16 entry
Direct Memory Access Unit (eDMA) 16 Channel 32 Channel
Ethernet (FEC) Yes No
MedialB (MLB-DIM) Yes No
FlexRay Controller Yes (128 Message Buffers) No

Analog-to-Digital Converter (ADC)*

36 internal channels, 10-bit
Supports 32 external channels

64 internal channels, 10-bit
Supports 32 external channels

Total Timer I/O (eMIOS200)°

24 channels, 16-bit

32 channels, 16-bit

Cross Trigger Unit (CTU) No Yes
Asynchronous Serial Interfaces (eSCI) 6 12
Synchronous Serial Interfaces (DSPI) 4 4
CAN (FlexCAN) 6 5
Inter-Integrated Circuit (IZC) Controller 4 4
Frequency Modulated PLL (FMPLL) Yes Yes
4 — 40 MHz XTAL Oscillator Yes Yes
16 MHz IRC Oscillator Yes Yes
32 kHz XTAL Oscillator Yes Yes
128 kHz IRC Oscillator Yes Yes
Real Time Counter/ Autonomous Yes Yes
Periodic Interrupts (RTC/API)

Periodic Interrupt Timer (PIT) 8 8
System Timer Module (STM) Yes Yes
Software Watchdog Timer (SWT) Yes Yes
General-Purpose 1/0 (GPIO)® 155 155
Clock Monitor (FMPLL) Yes Yes
JTAG Yes Yes

Nexus Debug
(Only supported on emulation package)

Nexus3 (€200z6)
Nexus2+ (e200z0)

Nexus3 (e200z6)
Nexus2+ (e200z0)

Production Package

208 MAPBGA

208 MAPBGA

Emulation Package
(for development use only)

256 MAPBGA

256 MAPBGA
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Feature set dependent on selected peripheral multiplexing.
Based on 105°C ambient operating temperature.

Data Flash included within main Flash array memory size.
Depends on external pin muxing.

Refer to Chapter 27, “Enhanced Modular Input/Output Subsystem (eMIOS200),” for information on the channel
configuration and functions.

Estimated 1/0O count for proposed packages based on multiplexing with peripherals.

a A W N =

NOTE

Throughout this book, the e200z650n3e core may also be referred to as the
Z6 or the e200z6. In the context of the MPC5668x device, these terms are
interchangeable. Refer to the €200z6 PowerPC™ Core Reference Manual
for more information on the e200z6 core.

Similarly, the e200z0 core is also referred to as the Z0.
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1.3 MPC5668G Block Diagram
Figure 1-1 shows a top-level block diagram of the MPC5668G.

®y
::o MPC5668G

VLE

MMU(32TLB)

FPU/SPE

32K Cache
4/8 Way

LEGEND
ADC — Analog to Digital Converter 1’c — Inter IC Controller
BAM — Boot Assist Module INTC — Interrupt Controller
DSPI — Serial Peripherals Interface JTAG — Joint Test Action Group interface
ECC — Error Correction Code MLB-DIM — Media Local Bus Device Interface Module
ECSM — Error Correction Status Module NDI — Nexus Debug Interface
eMIOS — Timed Input Output PIT — Periodic Interrupt Timer
eDMA — Enhanced Direct Memory Access controller RTC — Real Time Clock
eSClI — Serial Communications Interface SIU — System Integration
FEC — Fast Ethernet Controller STM — System Timer Module
FlexCAN - Controller Area Network controller SWT — Software Watchdog Timer
FlexRay™ — FlexRay Bus Controller VREG — Voltage Regulator

FMPLL - Frequency Modulated Phase Locked Loop
Figure 1-1. MPC5668G Block Diagram
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1.4 MPC5668E Block Diagram
Figure 1-2 shows a top-level block diagram for the MPC5668E.

®y
::0 MPC5668E

VLE

MMU(32TLB)

FPU/SPE

32K Cache
4/8 Way

B
32CHDMA
 Mux

LEGEND
ADC — Analog to Digital Converter 12c — Inter IC Controller
BAM — Boot Assist Module INTC - Interrupt Controller
CTU — Cross Triggering Unit JTAG - Joint Test Action Group interface
DSPI — Serial Peripherals Interface controller MPU — Memory Protection Unit
ECC — Error Correction Code NDI — Nexus Debug Interface
ECSM — Error Correction Status Module PIT — Periodic Interrupt Timer
eDMA — Enhanced Direct Memory Access controller RTC — Real Time Clock
eMIOS200 — Timed Input Output Siu — System Integration
eSClI — Serial Communications Interface STM  — System Timer Module
FlexCAN — Controller Area Network controller SWT - Software Watchdog Timer
FMPLL - Frequency Modulated Phase Locked Loop VREG - Voltage Regulator

Figure 1-2. MPC5668E Block Diagram
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1.4.1

Critical Performance Parameters

The critical performance parameters of the MPC5668G/E feature the following:

Fully static design operation to a maximum of 116 MHz, based on 105°C ambient
Temperature range —40° to 105° C ambient temperature

Low power design

— Designed for dynamic power management of core and peripherals

— Software-controlled clock gating of peripherals

— Simple power domains to minimize leakage in low power modes

— Internal voltage regulator (VREG) enables operation with a single input voltage
— 3.3V /5V (nominal) input ranges

— External Ballast control

ADC analog supply range 3.0-5.5V

Low voltage detect circuit implemented

Cold crank support

Separate MLB 1/0O pin supply domain down to 2.5 V (nominal)

Configurable pins

— Selectable pull-up, pull-down, or no pull on all GPIO pins

— Selectable open-drain pin

1.4.1.1 Low Power Operation

The MPC5668G/E has one dynamic power mode and one static power mode:

Low-power modes use clock gating to halt the clock for all or part of the device

The lowest power mode also uses power gating to automatically turn off the power supply to parts
of the device to minimize leakage

Dynamic power mode: RUN

— RUN mode is the main operating mode where the entire device is powered and clocked and
where most processing activity is done

Static power mode: SLEEP

— SLEEP mode halts the clock to the entire device and turns off the power to the majority of the
chip in order to offer the lowest power consumption mode of the MPC5668G/E. In SLEEP
mode the contents of the cores, on-chip peripheral registers and part of the volatile memory are
not held. The device can be awakened from as many as 32 1/O pins, from a reset, or from an
internal periodic wake-up. Itis also possible to enable the 16 MHz IRC, the 4 — 40 MHz XTAL,
128 kHz IRC and the 32 kHz XTAL clock sources.

— SLEEP1 mode retains 32 KB of the on-chip RAM
— SLEEP2 mode retains the 64 KB of the on-chip RAM
— SLEEP3 mode retains 128 KB of the on-chip RAM

MPC5668x Microcontroller Reference Manual, Rev. 4
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— Fast wake-up using the on-chip 16 MHz IRC allows rapid execution from RAM on exit from
low power modes

— In SLEEP mode, a 4 — 40 MHz XTAL can be enabled to continue to run

— In SLEEP mode, the 16 MHz IRC can be enabled to continue to run and may be selected to
clock the RTC and API

— In SLEEP mode, the 128 kHz IRC can be enabled to run and may be selected to clock the
RTC and API

— In Sleep mode the 32 kHz XTAL can be enabled to run and may be selected to clock the
RTC and API

* As many as 32 external pins for wake-up from low power modes
» Input filters available on all wake-up pins to minimize false wakeups due to noise
* Rapid exit from low power mode with fast startup internal voltage regulator

1.4.2 Packages

MPC5668G/E family members are offered in the following package types:
» 208-ball MAPBGA, 1mm ball pitch, 17mm x 17mm outline for production

o 256-ball MAPBGA 1mm ball pitch 177mm x 17mm outline for emulation, providing access to full
Nexus port without sacrificing GPIO functionality (not available for production)

1.4.3 Module Features
The following sections provide details of the modules implemented on the MPC5668G/E.

1.4.3.1 High Performance e200z650 Core Processor

32-bit CPU built on Power Architecture technology
» Freescale Variable Length Encoding (VLE) enhancements for code size footprint reduction
» Thirty-two 64-bit general-purpose registers (GPRs)
* Memory management unit (MMU) with 32-entry fully associative translation look-aside buffer
(TLB)
* Branch processing unit
» Fully pipelined load/store unit
» 32 KB unified cache with line locking
— 4/8-way set associative
— Two 32-hbit fetches per clock
— Eight-entry store buffer
— Way locking
— Supports assigning cache as instruction or data only on a per way basis
— Supports tag and data parity
* \ectored interrupt support

MPC5668x Microcontroller Reference Manual, Rev. 4
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* \ery low interrupt latency

» Reservation instructions for implementing read-modify-write constructs (internal SRAM and
flash)

» Signal processing engine (SPE) auxiliary processing unit (APU) operating on 64-bit general
purpose registers
* Floating point
— |IEEE® 754 compatible with software wrapper
— Single precision in hardware; double precision with software library
— Conversion instructions between single precision floating point and fixed point
» Wait instruction
» Extensive system development support through Nexus debug module

1.4.3.2 I/0 Processor (IOP) High Performance e200z0 Core

The 10P supports the following features:

» High performance, low cost e200z0 core processor for managing peripherals and interrupts
(runs at 1/2 2002650 frequency)

« Single issue 4-stage pipelined in-order execution, 32-bit Power Architecture™ CPU
» \ariable length encoding (VLE), allowing mixed 16-bit and 32-bit instructions
— Results in efficient code size footprint
— Minimizes impact on performance
» Branch processing acceleration using lookahead instruction buffer
» Load/store unit
— 1-cycle load latency
— Misaligned access support
— No load-to-use pipeline bubbles
* Thirty-two 32-bit general purpose registers (GPRs)
» Hardware vectored interrupt support
* Reservation instructions for implementing read-modify-write constructs

* Multi-cycle divide (divw) and load multiple (Imw) store multiple (smw) multiple class
instructions, can be interrupted to prevent increases in interrupt latency

» Extensive system development support through Nexus debug port

1.4.3.3 Semaphores

The semaphores module implements hardware-enforced semaphores as a peripheral device and has these
major features:
» Support for 16 hardware-enforced gates in a dual-processor configuration

» Uses bus master ID number as a reference attribute plus the specified data patterns to validate all
write operations

MPC5668x Microcontroller Reference Manual, Rev. 4
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Supports secure reset mechanisms to clear the contents of individual semaphore gates or
notification logic, and clear_all capability

Optionally enabled interrupt notification after a failed lock write indicates whether a gate is
unlocked

1.4.3.4 On-Chip Voltage Regulator (VREG)

The on-chip voltage regulator includes the following features:

Single supply device

3.3V /5V (nominal) input supply voltage supported

Supports 1/0 levels independent of main supply

— MLB has separate supply pins to support down to 2.5 V (nominal) operation
— Multiple 1/0 domains with separate supply pins

Low voltage detectors (LVD) supported on internal supplies

Cold crank operation supported without triggering LVDs

1.4.3.5 Enhanced Direct Memory Access Controller (eDMA)

The following summarizes the MPC5668G/E implementation of the eDMA controller:

Support independent 8, 16, or 32 bit single value or block transfers
Supports variable sized queues and circular queues

Source and destination address registers are independently configured to post-increment or remain
constant

Each transfer is initiated by a peripheral, CPU, periodic timer interrupt or eDMA channel request

Each eDMA channel can optionally send an interrupt request to the CPU on completion of a single
value or block transfer

DMA transfers possible between system memories, SPIs, 1°C, ADC, eSCI, eM10S200 and General
Purpose 1/0s

Programmable DMA channel mux allows assignment of any DMA source to any available DMA
channel with as many as 64 potential request sources.

1.4.3.6 Fast Ethernet Controller (FEC)

The FEC incorporates the following features

Support for 3 different physical interfaces

— 100 Mbps IEEE 802.3 Ml

— 10 Mbps IEEE 802.3 MII

— 10 Mbps 7-wire interface (industry standard)

Built in FIFO and DMA controller

IEEE 802.3 MAC (compliant with IEEE 802.3 1998 edition)

Programmable max frame length supports IEEE 802.1 VLAN tags and priority

MPC5668x Microcontroller Reference Manual, Rev. 4

Freescale Semiconductor 1-9



Introduction

IEEE 802.3 full duplex flow control

Support for full duplex operation (200 Mbps throughput) with a system clock of 100 MHz using
the external TX_CLK or RX_CLK

Support for full duplex operation(100 Mbps throughput) with a system clock of 50 MHz using the
external TX_CLK or RX_CLK

Retransmission from transmit FIFO following a collision (no system bus utilization)

Automatic internal flushing of the receive FIFO for runts (collision fragments) and address
recognition rejects (no system bus utilization)

Address recognition
RMON and IEEE statistics
Interrupts for network activity and error conditions

1.4.3.7 Media Local Bus (MLB)

The following summarizes the MLB configuration:

Support of 16 logical channels running at a maximum speed of 1024 Fs

Transmission of commands and data and reception of receive status when functioning as the
transmitting device associated with a logical channel address

Reception of commands and data and transmission as receive status responses when functioning
as the receiving device associated with a logical channel address

System channel command handling

Internal DMA operation

Local channel buffer RAM (single port RAM) size of 2048 x 36 bits words
Support for 3-pin only

Support for MLB 1/0 voltage specs 2.5 V (nominal) and 3.3 V (nominal)

1.4.3.8 Crossbar Switch (XBAR)

The Crossbar Switch allows concurrent accesses between masters and slaves, and provides these features:

6 master ports

— Masters: Z6 CPU, Z0 CPU, eDMA, FlexRay, FEC, MLB

Multiple bus slaves to enable access to flash, SRAM ports and peripherals
Multiple AIPS bridges to support connection to all peripheral modules
Crossbar supports consecutive transfers from master to available slaves
32-bit internal address bus, 32-bit internal data bus

User configurable priority arbitration based for masters

1.4.3.9 Memory Protection Unit (MPU)
The MPU provides the following features:

Supports as many as 16 region descriptors for per-master protection
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Start and end address defined with 32-byte granularity
Overlapping regions supported

Protection attributes can optionally include process 1D

Protection offered for 4 concurrent read ports

Read and write attributes for all masters

Execute and supervisor/user mode attributes for processor masters

1.4.3.10 Interrupt Controller (INTC)
The MPC5668G/E implements an interrupt controller that features the following:

Unique 9-bit vector for each of the 316 separate interrupt sources (22 reserved)

8 software triggerable interrupt sources

16 priority levels with fixed hardware arbitration within priority levels for each interrupt source
Ability to modify the ISR or task priority.

— Modifying the priority can be used to implement the priority ceiling protocol for accessing
shared resources.

External high priority interrupt directly accessing the main core critical interrupt mechanism
Interrupt steering between main CPU and IOP

— Independent selection of any interrupt source to be routed through IOP

— Interrupts share same priority level between IOP and CPU

1.4.3.11 System Clocks and Clock Generation

The following list summarizes the system clock and clock generation on the MPC5668G/E:

System clock can be derived from the following sources

— 4-40 MHz XTAL

— FMPLL

— 16 MHz IRC oscillator

Programmable output clock divider of system clock (+1, +2, +4, +8, +16)
Separate programmable peripheral bus clock divider ratio (+1, +2, =4, +8) applied to system clock
Frequency Modulated Phase-locked loop (FMPLL)

— Input clock frequency from 4 MHz to 40 MHz

— Clock source from external oscillator

— Lock detect circuitry continuously monitors lock status

— Loss of clock (LOC) detection for reference and feedback clocks

— On-chip loop filter (for improved electromagnetic interference performance and reduces
number of external components required)

On-chip crystal oscillator supporting 4 MHz to 40 MHz crystals
Dedicated 16 MHz internal RC oscillator
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— 16 MHz internal RC oscillator supports low speed code execution and clocking of peripherals
through selection as the system clock

— Used as default clock source out of reset

— Provides a clock for rapid start-up from low power modes

— Provides a back-up clock in the event of PLL or external oscillator clock failure

— Provides a clock for Software Watchdog Timer (SWT)

— 5% accuracy over the operating temperature range (after factory trim)

— Trimming registers to support frequency adjustment with in-application calibration
Dedicated internal 128 kHz internal RC oscillator for low power mode operation and self wake-up
— 5% accuracy (after factory trim)

— Trimming registers to support improve accuracy with in-application calibration

Dedicated 32 kHz external oscillator for accurate timed wake-up

1.4.3.12 System Integration Unit (SIU)
The SIU features the following:

As many as four levels of internal pin multiplexing, allowing exceptional flexibility in the
allocation of device functions for each package

Centralized general purpose input output (GPIO) control of as many as 155 input/output pins
(package dependent)

All GPIO pins can be independently configured to support pull-up, pull down, or no pull
Reading and writing to GPIO supported both as individual pins and 16-bit wide ports

The majority of the peripheral pins can be alternatively configured as both general purpose input
or output pins. The exception is selected precision ADC channels which support alternative
configuration as general purpose inputs only.

Direct readback of the pin value supported on all digital output pins through the SIU

Configurable digital input filter that can be applied to as many as 32 general purpose input pins for
noise elimination on external wakeups

1.4.3.13 Software Watchdog Timer (SWT)
The Watchdog timer on the MPC5668G/E features the following:

Watchdog enabled out of reset with default 10 ms timeout from internal 16 MHz IRC clock
Supports normal and windowed mode

Support for protected access to watchdog control registers with optional soft and hard locks
— Soft lock allows the lock to be overridden by writing a special software code

— Hard lock prevents any changes until after a reset, once enabled

Watchdog supports optional halting during low power modes

Configurable response on timeout: reset, interrupt, or interrupt followed by reset

MPC5668x Microcontroller Reference Manual, Rev. 4
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1.4.3.14 On-Chip Flash

On-chip flash on the MPC5668G/E features the following:

e 2 MB burst flash memory

— Flash partitioning: 4 x 16 KB; 4 x 16 KB; 2 x 64 KB; 2 x 128 KB; 6 x 256 KB

— 16 KB shadow flash

blocks

Introduction

— Typical flash access time: 0 wait-state for buffer hits, 3 wait-states for page buffer miss at

116 MHz

— 64-bit ECC with single-bit correction, double-bit detection for data integrity
* Dual flash ports to minimize access contention between main core and 10P

— Each port supported with separate page buffers
» Flash page buffers to improve access time to code and data held in flash

— 4 x 128-bit page buffers with programmable prefetch control for flash access

— Page buffers can be allocated for code-only, fixed partitions of code and data, all available for

any access

» Censorship protection scheme to prevent flash content visibility
» EE emulation supported by small 16 KB flash blocks in main array with multiple read while write

partitions

» Hardware managed flash writes, erase and verify sequence
» Supports flash writes using internal 16 MHz RC oscillator

* Flash partitioning:

Table 1-2. Flash Partitioning

MPC5668G/E
2 MB
Flash_Base + 0x0000_0000 16 KB
Flash_Base + 0x0000_4000 16 KB
Flash_Base + 0x0000_8000 16 KB
Flash_Base + 0x0000_C000 16 KB
Flash_Base + 0x0001_0000 16 KB
Flash_Base + 0x0001_4000 16 KB
Flash_Base + 0x0001_8000 16 KB
Flash_Base + 0x0001_C000 16 KB
Flash_Base + 0x0002_0000 64 KB
Flash_Base + 0x0003_0000 64 KB
Flash_Base + 0x0004_0000 128 KB
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Table 1-2. Flash Partitioning (continued)

MPC5668G/E
Flash_Base + 0x0006_0000 128 KB
Flash_Base + 0x0008_0000 256 KB
Flash_Base + 0x000C_0000 256 KB
Flash_Base + 0x0010_0000 256 KB
Flash_Base + 0x0014_0000 256 KB
Flash_Base + 0x0018_0000 256 KB
Flash_Base + 0x001C_0000 256 KB
Shadow Block 16 KB

» Error correction status
— Configurable error-correcting codes (ECC) reporting for RAM and flash

1.4.3.15 On-Chip SRAM

On-chip SRAM on the MPC5668G/E features the following:
» 592 KB general purpose RAM (MPC5668G)/128 KB general purpose RAM (MPC5668E)

» Two RAM blocks implemented on separate crossbar ports to reduce arbitration events for high
access master to on-chip RAM (MPC5668G only)

— One port with 80 KB (MPC5668G only)
— One port with 512 KB RAM(MPC5668G)/128 KB RAM (MPC5668E)

» Typical SRAM access time: 0 wait-state for reads and 32-bit writes; 1 wait-state for 8- and 16-bit
writes if back to back with a read to same memory block

» 32-bit ECC with single-bit correction, double bit detection for data integrity
» Supports byte (8-bit), half word (16-bit), and word (32-bit) writes for optimal use of memory
» User transparent ECC encoding and decoding for byte, half word, and word accesses

1.4.3.16 Error Correction Status Module (ECSM)

The ECSM provides a set of registers that configure and report ECC errors for the device including
accesses to RAM and flash memory. The ECSM provides registers for capturing information on memory
errors if error-correcting codes (ECC) are implemented.

1.4.3.17 Boot Assist Module (BAM)

The BAM is implemented as follows:

» Configures device to support code download via FlexCAN or eSCI and execution of download
routine

MPC5668x Microcontroller Reference Manual, Rev. 4
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» Multiple bootcode starting locations out of reset through implementation of search for valid reset
configuration halfword

1.4.3.18 Enhanced Modular Input Output System (eMIO0S200)

The MPC5668G/E implements a scaled-down version of the eMIOS module:
e Supports timed 1/0 channels with 16-bit counter resolution
» Buffered updates
e Support for shifted PWM outputs to minimize occurrence of concurrent edges

» Supports configurable trigger outputs for ADC conversions for synchronization to channel output
waveforms

» Edge aligned output pulse width modulation

— Programmable pulse period and duty cycle

— Supports 0% and 100% duty cycle

— Shared or independent time bases
« Asmany as 32 ! single action channels offering input capture and output compare functions
« Asmany as 32 2 dual action channels offering output pulse width modulation,

« Asmany as 13 3 output pulse width and frequency modulation and center aligned output PWM
channels with dead time.

« Asmany as 13 4 modulus up/down counters that can be used to drive counter buses.
* DMA transfer support available

1.4.3.19 Analog to Digital Converter Module (ADC)

The MPC5668G/E ADC features the following:

» 10-bit A/D resolution

» 0-VDD common mode conversion range

e Supports conversion times as short as 1 us (1 MHz speed)

* Internally multiplexed channels
— 10-bit + 2 least significant bits (LSB) accuracy (TUE) available for 16 channels
— 10-bit + 3 LSB accuracy (TUE) available for remaining channels
— Dedicated result register available for every internally muxed channel

» Externally multiplexed channels
— Internal control to support generation of external analog multiplexor selection

— Four internal channels optionally used to support externally multiplex inputs, providing
transparent control for additional ADC channels

1.Depends on pin muxing and product derivative
2.Depends on pin muxing and product derivative
3.Depends on pin muxing and product derivative
4.Depends on pin muxing and product derivative
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— Each of the four channels supports as many as 8 externally muxed inputs

Three independently configurable sample and conversion times for high occurrence channels,
internally muxed channels and externally muxed channels

Right-aligned result format

Support for one-shot, scan and injection conversion modes

Traceability of each channels with conversion result.

Injection mode status bit implemented on adjacent 16-bit register for each result
Independently configurable parameters for channels:

— Offset refresh

— Sampling

Cross Triggering support (MPC5668E only)

— Internal conversion triggering from periodic interrupt timer (PIT) or timed 1/O module
(eM10S200) via Cross Triggering Unit (CTU)

— One input pin configurable as external conversion trigger source

Four configurable analog comparator channels offering range comparison with triggered alarm
Supports operation of ADC using internal 16 MHz RC oscillator

All unused analog pins available as general purpose input pins

Selected unused analog pins available as general purpose output pins

Power-down mode

Supports for DMA transfer of results

1.4.3.20 Cross Triggering Unit (CTU)
The CTU features the following:

Collection of 9 bit timers with an exponential prescaler able to generate the trigger event for ADC
conversions

9-bit down counters counting from a programmable start value to 0
Different counters associated with different channel groups
Channel group is defined based on PWM channel clock

Different delay value for each eMIOS flag/PIT event

4-bit programmable exponential prescaler

Single cycle delayed trigger output. Trigger output is a combination of 64 input flags/events
connected to different timers in the system

Maskable interrupt generation whenever a trigger output is generated
Event configuration registers dedicated to UC flag/triggering event
Acknowledgement signal to eMIOS for clearing the flag
Synchronization with ADC to avoid collision
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1.4.3.21 Deserial Serial Peripheral Interface Module (DSPI)
The MPC5668G/E DSPI features the following:

Full duplex, synchronous transfers

Master or slave operation

Programmable master bit rates
Programmable clock polarity and phase
End-of-transmission interrupt flag
Programmable transfer baud rate
Programmable data frames from 4 to 16 bits

As many as 24 chip select lines available (6 per DSPI module); the number available at any time
is dependent on package and pin multiplexing.

As many as 4 independently configurable transfer types can be configured for each DSPI using the
clock and transfer attributes registers

Chip select strobe available as alternate function on one of the chip select pins for de-glitching
FIFOs for buffering as many as 4 transfers on the transmit and receive side

General purpose 1/0 functionality on pins when not used for DSPI

Queueing operation possible through use of eDMA

Serialization of selected sources (eMIOS channels and Phantom ports in SIU)

1.4.3.22 Serial Communication Interface Module (eSCI)
The eSCI on the MPC5668G/E features the following:

Full-duplex operation

Standard mark/space non-return-to-zero (NRZ) format
13-bit baud rate selection

Programmable 8-bit or 9-bit data format
LIN master node automation support
Separately enabled transmitter and receiver
Two receiver wakeup methods:

— Idle line wakeup

— Address mark wakeup

Interrupt driven with flags

Receiver framing error detection

Hardware parity checking

1/16 bit-time noise detection

Two channel DMA interface

MPC5668x Microcontroller Reference Manual, Rev. 4
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1.4.3.23 Controller Area Network Module (FlexCAN)

The enhanced FlexCAN module features the following:

Compliant with CAN protocol specification, Version 2.0B active

64 mailboxes, each configurable as transmit or receive

— Mailboxes configurable while module remains synchronized to CAN bus
Transmit features

— Arbitration scheme according to message ID, message buffer number or local priority
— Internal arbitration to guarantee no inner priority inversion

— Multiple transmit buffers to avoid outer priority inversion

— Transmit abort procedure and notification

Receive features

— Individual programmable filters for each mailbox

— Hardware FIFO can be enabled

— 8 mailboxes can be configured to provide a 6-entry receive FIFO and 8 programmable
acceptance filters

Programmable clock source

— System clock

— Direct oscillator clock to avoid PLL jitter
— Listen-only mode capabilities

1.4.3.24 Inter IC Communications Module (12C)

The 1°C module features the following:

Two-wire bi-directional serial bus for on-board communications
Compatibility with 1°C bus standard

Multimaster operation

Software-programmable for one of 256 different serial clock frequencies
Software-selectable acknowledge bit

Interrupt-driven, byte-by-byte data transfer

Avrbitration-lost interrupt with automatic mode switching from master to slave
Calling address identification interrupt

Start and stop signal generation/detection

Repeated START signal generation

Acknowledge bit generation/detection

Bus-busy detection
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1.4.3.25 Dual-Channel FlexRay Controller (FR)

The dual-channel FlexRay controller features the following:

Full implementation of FlexRay Protocol Specification 2.1, RevA
Single channel support

— FlexRay PortA can be configured to be connected either to physical FlexRay channel A or
physical FlexRay channel B

FlexRay bus data rates of 10, 8, 5, and 2.5 Mbit/s supported

As many as 128 configurable message buffers with

— Individual frame ID filtering

— Individual channel ID filtering

— Individual cycle counter filtering

Message buffer header, status and payload data stored in dedicated FlexRay memory
— Allows for flexible and efficient message buffer implementation

— Consistent data access ensured by means of buffer locking scheme

— Application can lock multiple buffers at the same time

Message buffers can be configured as:

— Receive message buffer

— Single buffered transmit message buffer

— Double buffered transmit message buffer (combines two single buffered message buffers)
Individual message buffer reconfiguration supported

Two independent receive FIFOs

— One receive FIFO per channel

— As many as 255 entries for each FIFO

— Global frame ID filtering, based on both value/mask filters and range filters

— Global channel ID filtering

— Global message ID filtering for dynamic segment

Size of message buffer payload data configurable from 0 to 254 bytes

Two independent message buffer segments with configurable size of payload data section

— Each segment can contain message buffers assigned to the static segment and message
buffers assigned to the dynamic segment at the same time

Support for independent internal clock source provided to module from a separate external 40 MHz
crystal

1 absolute timer
— 1 timer that can be configured to absolute or relative
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1.4.3.26 Periodic Interrupt Timer Module (PIT)

The PIT features the following:
» 8 general purpose interrupt timers
* One PIT can be used to trigger ADC
e One PIT can be used to trigger CTU
» 32-bit counter resolution
» Clocked by system clock frequency

1.4.3.27 System Timer Module

One STM supporting
* One 32-bit up counter with 8-bit prescaler
* Four 32-bit compare channels running off the same up-counter
* Independent interrupt source for each channel
* Clocked by the main system clock
» Instantiated in the same CPU clock domain
» Counter can be stopped in debug mode

1.4.3.28 Real Time Counter (RTC)

The Real Time counter supports wake-up from Low Power modes or real time clock generation
» Configurable resolution for different timeout periods
— 1 second resolution for > 1 hour period
— 1 ms resolution for 2-second period
» Selectable clock sources from:
— Internal 128 kHz RC oscillator
— Internal 16 MHz RC oscillator
— 32 kHz external oscillator

» RTC supports continued operation through reset, count only reset manually, or by power on reset
(POR)

1.4.3.29 JTAG Controller (JTAGC)

The JTAGC is compliant with the IEEE 1149.1-2001standard and has the following main features:
* |EEE 1149.1-2001 test access port (TAP) interface
* A JCOMP input that provides the ability to share the TAP

e Ab5-bitinstruction register that supports several IEEE 1149.1-2001 defined instructions, as well as
several public and private MCU specific instructions

» Three test data registers: Bypass register, boundary scan register and a device identification register
e Supporting boundary scan testing

MPC5668x Microcontroller Reference Manual, Rev. 4
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* TAP controller state machine

1.4.3.30 Nexus Development Interface (NDI)
The NDI module is compliant with the IEEE-ISTO 5001-2003 standard. The following features are
implemented, but only available on the 256-pin MAPBGA emulation package:
o 17-bit full duplex pin interface for medium and high visibility throughput

— Full port mode (12 MDO)

— Auxiliary input port (MCKO, 12 x MDO, 2 x MSEO, EVTO, EVTI)

— Auxiliary output port

— 5 pin JTAG port (JCOMP, TDI, TDO, TMS and TCK)

The NPC block performs the following functions

» Controls arbitration between e200z6 and €200z0 Nexus modules to the Nexus Auxiliary output
port

» Generates full port mode indication output port

» Generates MCKO and frequency division (=1, =2, +4, +8).

« Controls sharing of EVTO/EVTI

» Enables gating of MCKO when the auxiliary output port is idle.

€200z6 development support features (Nexus class3)
e |EEE-ISTO 5001-2003 standard class 3 compliant
* Program trace via branch trace messaging (BTM)

» Data trace via data write messaging (DWM) and data read messaging (DRM). This allows the
development tools to trace reads and /or writes to selected internal memory resources

» Ownership via ownership trace messaging (OTM). OTM facilitates ownership trace by providing
visibility of which process ID or operating system task is activated

* Run-time access to the e200z6 memory map via the JTAG port
* Watchpoint messaging
» Watchpoint trigger enable of program and/or data trace messaging

e200z0 development support features (Nexus class 2+)
* |EEE-ISTO 5001-2003 standard class 2 compliant with additional class 3 and 4 features available
* Program trace via branch trace messaging (BTM)
» Ownership via ownership trace messaging (OTM)

— OTM facilitates ownership trace by providing visibility of which process ID or operating
system task is activated

* Run-time access to the e200z6 memory map via the JTAG port
* Watchpoint messaging
» Watchpoint trigger enable of program and/or data trace messaging

Capability of an event output signal from either core to generate a debug request in the other core
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» All Nexus port pins operate at 3.3 V levels
» Nexus supports debug through reset and low power

1.5 Developer Environment

The MPC5668G/E family of MCUs supports similar tools and third party developers as other Freescale
MPC5500 and MPC5510 products, offering a widespread, established network of tools and software
vendors. It also features a high-performance Nexus debug interface.

A pin-compatible 256 MAPBGA package exists to support full Nexus2+ debug capability without
sacrificing GPIOs in the application. Freescale will provide an adapter board featuring the 256 MAPBGA
version that can connect onto an application board with a 208MAPBGA footprint.
A starter kit including the following will be available from Freescale and third-party providers:

» Evaluation board featuring CAN, LIN interfaces, and more

e CodeWarrior compiler

» P&E Nexus interface and debugger
More compiler and debugger tool suites will be available from Power Architecture ecosystem partners.
The following software support will be available:

* AutoSAR OS supported

* Flash and EEPROM drivers

» FlexRay, Ethernet, CAN and LIN communication stacks from 3rd parties

1.6 MPC5668G/E Memory Map
This section describes the MPC5668G/E memory map.

All addresses in the device, including those that are reserved, are identified in Table 1-3. The addresses
represent the physical addresses assigned to each IP block.

Table 1-3. MPC5668G/E System Memory Map

Address Size ) Unimple- | Unimple-

(KB) Region Name Comments mented on | mented on

Start End MPC5668G | MPC5668E

Flash (AXBS Port S0 and S1)

0x0000_0000 | 0x0000_3FFF 16 Program/Data Flash LAS Block LO
0x0000_4000 | 0x0000_7FFF 16 Program/Data Flash LAS Block L1
0x0000_8000 | 0x0000_BFFF 16 Program/Data Flash LAS Block L2
0x0000_C000 | 0x0000_FFFF 16 Program/Data Flash LAS Block L3
0x0001_0000 | 0x0001_3FFF 16 Program/Data Flash LAS Block L4
0x0001_4000 0x0001_7FFF 16 Program/Data Flash LAS Block L5
0x0001_8000 | 0x0001_BFFF 16 Program/Data Flash LAS Block L6
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Address Size ) Unimple- | Unimple-
(KB) Region Name Comments mented on | mented on
Start End MPC5668G | MPC5668E
0x0001_CO000 | Ox0001_FFFF 16 Program/Data Flash LAS Block L7
0x0002_0000 | 0x0002_FFFF 64 Program/Data Flash LAS Block L8
0x0003_0000 | 0x0003_FFFF 64 Program/Data Flash LAS Block L9
0x0004_0000 | 0x0005_FFFF 128 Program/Data Flash MAS Block MO
0x0006_0000 | 0x0007_FFFF 128 Program/Data Flash MAS Block M1
0x0008_0000 | Ox000B_FFFF 256 Program/Data Flash HAS Block HO
0x000C_0000 | OxO00F_FFFF 256 Program/Data Flash
0x0010_0000 | Ox0013_FFFF 256 Program/Data Flash HAS Block H1
0x0014_0000 | 0x0017_FFFF 256 Program/Data Flash
0x0018_0000 | 0x001B_FFFF 256 Program/Data Flash HAS Block H2
0x001C_0000 | Ox001F_FFFF 256 Program/Data Flash
0x0020_0000 Ox00FF_BFFF 14,320 Reserved
O0x00FF_C000 | OxOOFF_FFFF 16 Shadow Row
0x0100_0000 | Ox1FFF_FFFF | 507,904 | Flash Emulation Mapping
External Bus Interface
0x2000_0000 | Ox3FFF_FFFF | 524,288 |Reserved for External Bus
Interface
SRAM (AXBS Ports S2 and S3)
0x4000_0000 | 0x4007_FFFF 512 SRAM (AXBS Port S2) This 1 MB address > 128 KB
0x4008_0000 | 0x4009_3FFF 80 SRAM (AXBS Port S3) ng 2C (tair:e?lirr:ci;lzd X
0x4009_4000 | Ox400F_FFFF | 432 Reserved address range
0x4000_0000 to
0x4010_0000 Ox5FFF_FFFF | 523,264 Mirrored address space O0x5FFF_FFFF
0x6000_0000 | OxBFFF_FFFF | 1,572,864 Reserved
Peripherals AIPS_A (AXBS Port S6)
0xC000_0000 | OxC3EF_FFFF | 64,512 Reserved
0xC3F0_0000 | OxC3FO_3FFF 16 Reserved
0xC3F0_4000 | OxC3F7_FFFF 496 Reserved
0xC3F8_0000 | OxC3F8_3FFF 16 Reserved
0xC3F8_4000 | OxC3F8_7FFF 16 MLB_DIM Configuration X
0xC3F8_8000 | OxC3F8_BFFF 16 l’C_C
0xC3F8_C000 | 0xC3F8_FFFF 16 l’C_D
MPC5668x Microcontroller Reference Manual, Rev. 4
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Table 1-3. MPC5668G/E System Memory Map (continued)

Address Size ) Unimple- | Unimple-
(KB) Region Name Comments mented on | mented on
Start End MPC5668G | MPC5668E
0xC3F9_0000 | OxC3F9_3FFF 16 DSPI_C
0xC3F9_4000 | OxC3F9_7FFF 16 DSPI_D
0xC3F9_8000 | OxC3F9_BFFF 16 Reserved
0xC3F9_C000 | OxC3F9_FFFF 16 Reserved
O0xC3FA_0000 | OxC3FA_3FFF 16 eSCl_J X
O0xC3FA_4000 | OxC3FA_7FFF 16 eSCI_K X
0xC3FA_8000 | OxC3FA_BFFF 16 eSCI_L X
O0xC3FA_C000 | OxC3FA_FFFF 16 eSCI_M X
0xC3FB_0000 | OxC3FB_3FFF 16 Reserved
0xC3FB_4000 | OxC3FB_7FFF 16 Reserved
0xC3FB_8000 | 0xC3FB_BFFF 16 Reserved
0xC3FB_C000 | OxC3FB_FFFF 16 Reserved
0xC3FC_0000 | 0xC3FC_3FFF 16 Reserved
0xC3FC_4000 | 0xC3FC_7FFF 16 Reserved
0xC3FC_8000 | OxC3FC_BFFF 16 Reserved
0xC3FC_CO000 | OxC3FC_FFFF 16 Reserved
0xC3FD_0000 | 0xC3FD_3FFF 16 Reserved
0xC3FD_4000 | 0xC3FD_7FFF 16 Reserved
0xC3FD_8000 | OxC3FD_BFFF 16 Reserved
0xC3FD_CO000 | OxC3FD_FFFF 16 FlexRay X
O0xC3FE_0000 | OxC3FE_3FFF 16 Reserved
OxC3FE_4000 | OxC3FE_7FFF 16 Reserved
OxC3FE_8000 | OxC3FF_3FFF 48 Reserved
O0xC3FF_4000 | OxC3FF_7FFF 16 Reserved
0xC3FF_8000 | OxDFFF_FFFF | 458,752 Reserved
Peripherals AIPS_B (AXBS Port S7)
O0xE000_0000 | OXFFEF_FFFF | 523,264 Reserved
OxFFF0_0000 | OxFFFO_3FFF 16 Reserved
OxFFFO_4000 | OxFFFO_7FFF 16 AXBS
OxFFF0_8000 | OxFFFO_FFFF 32 Reserved
OxFFF1_0000 | OxFFF1_3FFF 16 Sema4
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Table 1-3. MPC5668G/E System Memory Map (continued)

Introduction

Address Size ) Unimple- | Unimple-
(KB) Region Name Comments mented on | mented on
Start End MPC5668G | MPC5668E

OxFFF1_4000 | OxFFF1_7FFF 16 MPU X
OxFFF1_8000 | OxFFF3_7FFF 128 Reserved

OxFFF3_8000 | OxFFF3_BFFF 16 SWT

OxFFF3_C000 | OxFFF3_FFFF 16 ST™M

OxFFF4_0000 | OxFFF4_3FFF 16 ECSM

OxFFF4_4000 OxFFF4_7FFF 16 eDMA Channels

16-31

OxFFF4_8000 | OxFFF4_BFFF 16 INTC

OxFFF4_CO000 | OxFFF4_FFFF 16 FEC X
OxFFF5_0000 | OxFFF7_FFFF 192 Reserved

OxFFF8_0000 | OxFFF8_3FFF 16 ADC_A

OxFFF8_4000 | OxFFF8_7FFF 16 Reserved

OxFFF8_8000 | OxFFF8_BFFF 16 lPC_A

OxFFF8_CO000 | OxFFF8_FFFF 16 l’C_B

OxFFF9_0000 | OxFFF9_3FFF 16 DSPI_A

OxFFF9_4000 | OxFFF9_7FFF 16 DSPI_B

OxFFF9_8000 | OxFFF9_BFFF 16 Reserved

O0xFFF9C000 OxFFF9_FFFF 16 Reserved

OxFFFA_0000 | OxFFFA_3FFF 16 eSCI_A

OxFFFA_4000 | OxFFFA_7FFF 16 eSCI_B

OxFFFA_8000 | OxFFFA_BFFF 16 eSCI_C
OxFFFA_CO000 | OxFFFA_FFFF 16 eSCI_D

OxFFFB_0000 | OxFFFB_3FFF 16 eSCI_E

OxFFFB_4000 | OxFFFB_7FFF 16 eSCI_F

OxFFFB_8000 | OxFFFB_BFFF 16 eSCI_G
OxFFFB_CO000 | OxFFFB_FFFF 16 eSCI_H
OxFFFC_0000 | OxFFFC_3FFF 16 FlexCan_A
OxFFFC_4000 | OxFFFC_7FFF 16 FlexCan_B
OxFFFC_8000 | OxFFFC_BFFF 16 FlexCan_C
OxFFFC_CO000 | OxFFFC_FFFF 16 FlexCan_D
OxFFFD_0000 | OxFFFD_3FFF 16 FlexCan_E
OxFFFD_4000 | OxFFFD_7FFF 16 FlexCan_F X
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Table 1-3. MPC5668G/E System Memory Map (continued)

Address Size ) Unimple- | Unimple-
(KB) Region Name Comments mented on | mented on
Start End MPC5668G | MPC5668E
OxFFFD_8000 | OxFFFD_BFFF 16 CTU_A X
OxFFFD_CO000 | OxFFFD_FFFF 16 DMA Multiplexer
OxFFFE_0000 | OxFFFE_3FFF 16 PIT
OxFFFE_4000 | OxFFFE_7FFF 16 eMIOS_A Channels
24-31
OxFFFE_8000 | OxFFFE_BFFF 16 SIU
OxFFFE_CO000 | OxFFFE_FFFF 16 CRP
OXFFFF_0000 | OxFFFF_3FFF 16 PLL
OxFFFF_4000 | OxFFFF_7FFF 16 Reserved
OxFFFF_8000 | OxFFFF_BFFF 16 PFlash Configuration
OxFFFF_C000 | OxFFFF_FFFF 16 BAM (upper 8K)
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Chapter 2
Signal Description

2.1 Introduction

This chapter describes signals that connect off-chip. It includes a signal properties summary, power and
ground segmentation summary, package pinouts, and detailed descriptions of signals. Because the
MPC5668x comes in multiple packages, some signals may not be available on every package. Refer to the
MPC5668x Microcontroller Family Data Sheet for electrical characteristics.

2.2  Signal Properties Summary

Table 2-1 shows the signals properties for each pin on MPC5668x. For all port pins that have an associated
SIU_PCRn register to control pin properties, the supported functions column lists the functions associated
with the programming of the SIU_PCRn[PA] bit in the order: general-purpose input/output (GPI0),
function 1, function 2, and function 3 (see Figure 2-1). When an alternate function is not implemented for
a value of SIU_PCRnN[PA], a dash is shown in the Description column and the respective value in the PA
bitfield is reserved.

Supported GPI0
PPOTEC | (pcR)| PA%| Description
Functions Num?
um
PA[O] 0 | 00 | PortAGPI < GPIO
AN[O] 01 | ADC Analog Input Function 1
10 —
11 | = Functions 2 and 3

not implemented

Figure 2-1. Supported Functions Example
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Signal Description

Table 2-1. MPC5668x Signal Properties

Status Package Pin
Pin | Supported GPlo 4 - /O | Volt- | Pad Locations
Name' | Functions? |(FCR)|PA Description Type| age |[Type®
Num? ype| age | 1YPeInring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
Port A (16)
PAO PA[O] 0 00 |Port A GPI | Vppa | IHA — — D15 | D15
ANJ[O] 01 |ADC Analog Input |
10 |— —
11 |— —
PA1 PA[1] 1 00 |Port A GPI | Vppa | HA — — E15 | E15
AN[1] 01 |ADC Analog Input |
10 |— —
11 |— —
PA2 PA[2] 2 00 |Port A GPI | Vppa | IHA — — F16 | F16
AN[2] 01 |ADC Analog Input |
10 |— —
11 |— —
PA3 PA[3] 3 00 |Port A GPI | Vppa | IHA — — F15 | F15
AN[3] 01 |ADC Analog Input |
10 |— —
11 |— —
PA4 PA[4] 4 00 |Port A GPI | Vppa | IHA — — G16 | G16
AN[4] 01 |ADC Analog Input |
10 |— —
11 |— —
PA5 PA[5] 5 00 |Port A GPI | Vppa | IHA — — G15 | G15
AN[5] 01 |ADC Analog Input |
10 |— —
11 |— —
PA6 PA[6] 6 00 |Port A GPI | Vppa | IHA — — H16 | H16
AN[6] 01 |ADC Analog Input |
10 |— —
11 |— —
PA7 PA[7] 7 00 |Port A GPI | Vppa | IHA — — G14 | G14
AN[7] 01 |ADC Analog Input |
10 |— —
11 |— —
PA8 PA[8] 8 00 |Port A GPI | Vppa | IHA — — F14 | F14
AN[8] 01 |ADC Analog Input |
10 |— —
11 |— —
PA9 PA[9] 9 00 |Port A GPI | Vppa | IHA — — E14 | E14
AN[9] 01 |ADC Analog Input |
10 |— —
11 |— —
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Table 2-1. MPC5668x Signal Properties (continued)

Signal Description

Status Package Pin
Pin Supported GPI0 4 - /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PA10 |PA[10] 10 00 (Port A GPI I Vppa | IHA — — D13 | D13
AN[10] 01 |ADC Analog Input |
10 |— —
11 |— —
PA11 PA[11] 11 00 |Port A GPI | Vppa | HA — — E13 | E13
AN[11] 01 |ADC Analog Input |
10 |— —
11 |— —
PA12 |PA[12] 12 00 |Port A GPI | Vppa | IHA — — D14 | D14
AN[12] 01 |ADC Analog Input |
10 |— —
1 |— —
PA13  |PA[13] 13 00 (Port A GPI I Vppa | IHA — — F13 | F13
AN[13] 01 |ADC Analog Input |
10 |— —
1 |— —
PA14  |PA[14] 14 00 |Port A GPI | Vppa | IHA — — D16 | D16
AN[14] 01 |ADC Analog Input |
EXTAL32 10 |External 32 kHz Crystal In |
11 |— —
PA15 |PA[15] 15 00 |Port A GPI | Vopa | IHA — — E16 | E16
AN[15] 01 |ADC Analog Input |
XTAL32 10 |External 32 kHz Crystal Out O
1 |— —
Port B (16)
PBO PBI0] 16 00 |PortB GPIO I/O | Vppgy | SHA — — B14 | B14
AN[16]/ANW 01 |ADC Analog Input/Mux In |
10 |— —
1 |— —
PB1 PBI[1] 17 00 |PortB GPIO I/O | Vppgy | SHA — — C14 | C14
AN[17)/ANX 01 |ADC Analog Input/Mux In |
10 |— —
1 |— —
PB2 PBI[2] 18 00 |PortB GPIO /O | Vppet | SHA — — B13 | B13
AN[18]/ANY 01 |ADC Analog Input/Mux In |
10 |— —
1 |— —
PB3 PBI[3] 19 00 |PortB GPIO I/O | Vppgy | SHA — — C13 | C13
AN[19)/ANZ 01 |ADC Analog Input/Mux In |
10 |— —
1 |— —
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Package Pin
Pin Supported GPI0 4 - /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PB4 PBI[4] 20 00 |PortB GPIO /O | Vppet | SHA — — C12 | C12
AN[20] 01 |ADC Analog Input |
10 |— —
11 |— —
PB5 PBI5] 21 00 |PortB GPIO /O | Vppet | SHA — — D12 | D12
AN[21] 01 |ADC Analog Input |
10 |— —
11 |— —
PB6 PBI6] 22 00 |PortB GPIO I/O | Vppey | SHA — — C11 | C11
AN[22] 01 |ADC Analog Input |
10 |— —
11 |— —
PB7 PBI[7] 23 00 |PortB GPIO /O | Vppet | SHA — — D11 | D11
AN[23] 01 |ADC Analog Input |
10 |— —
11 |— —
PB8 PBI8] 24 00 |PortB GPIO /O | Vppet | SHA — — A10 | A10
AN[24] 01 |ADC Analog Input |
PCS_A[2] 10 |DSPI_A Peripheral Chip Select (0]
11 |— —
PB9 PBI[9] 25 00 |PortB GPIO I/O | Vppey | SHA — — B12 | B12
AN[25] 01 |ADC Analog Input |
PCS_A[3] 10 |DSPI_A Peripheral Chip Select (0]
11 |— —
PB10 |PB[10] 26 00 |PortB GPIO /O | Vppet | SHA — — A9 A9
AN[26] 01 |ADC Analog Input |
PCS_B[4] 10 |DSPI_B Peripheral Chip Select 0]
11 |— —
PB11 |PB[11] 27 00 |PortB GPIO /O | Vppet | SHA — — B9 B9
AN[27] 01 |ADC Analog Input |
PCS_BI5] 10 |DSPI_B Peripheral Chip Select (0]
11 |— —
PB12 |PB[12] 28 00 |PortB GPIO I/O | Vppey | SHA — — C10 | C10
AN[28] 01 |ADC Analog Input |
PCS_C[1] 10 |DSPI_C Peripheral Chip Select o
11 |— —
PB13 |PB[13] 29 00 |PortB GPIO /O | Vppet | SHA — — A8 A8
AN[29] 01 |ADC Analog Input |
PCS_C[2] 10 |DSPI_C Peripheral Chip Select (0]
11 |— —
PB14 |PB[14] 30 00 |PortB GPIO /O | Vppet | SHA — — B8 B8
AN[30] 01 |ADC Analog Input |
PCS_DI[3] 10 |DSPI_D Peripheral Chip Select (0]
11 |— —
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Table 2-1. MPC5668x Signal Properties (continued)

Signal Description

Status Package Pin
Pin Supported GPI0 4 - /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PB15 |PB[15] 31 00 |PortB GPIO /O | Vppet | SHA — — C9 C9
AN[31] 01 |ADC Analog Input |
PCS_D[4] 10 |DSPI_D Peripheral Chip Select 0]
11 |— —
Port C (16)
PCO PC[0] 32 00 |PortC GPIO I/O | Vppey | SHA — — D9 D9
AN[32] 01 |ADC Analog Input |
10 |— —
11 |— —
PC1 PC[1] 33 00 |PortC GPIO /O | Vppet | SHA — — Cs8 Cs8
AN[33] 01 |ADC Analog Input |
10 |— —
11 |— —
PC2 PC[2] 34 00 |PortC GPIO /O | Vppet | SHA — — A7 A7
AN[34] 01 |ADC Analog Input |
EVTI 10 [Nexus Event In |
11 |— —
PC3 PCI3] 35 00 |PortC GPIO I/O | Vppey | SHA — — B7 B7
AN[35] 01 |ADC Analog Input |
EVTO 10 [Nexus Event Out O
11 |— —
PC4 PC[4] 36 00 |PortC GPIO /O | Vppet | SHA — — D8 D8
AN[36] 01 |ADC Analog Input |
10 |— —
11 |— —
PC5 PC[5] 37 00 |PortC GPIO I/O | Vppgy | SHA — — Ccé6 cé
AN[37] 01 |ADC Analog Input |
Z6NMI 10 |Z6 Core Non-Maskable Interrupt |
11 |— —
PC6 PCI6] 38 00 |PortC GPIO I/O | Vppgy | SHA — — c7 c7
AN[38] 01 |ADC Analog Input |
ZONMI 10 |Z0 Core Non-Maskable Interrupt |
11 |— —
PC7 PC[7] 39 00 |PortC GPIO /O | Vppet | SHA — — A6 A6
AN[39] 01 |ADC Analog Input |
FR_DBG3 10 |FlexRay Debug 0]
11 |— —
PC8 PC[8] 40 00 |PortC GPIO I/O | Vppgy | SHA — — B6 B6
AN[40] 01 |ADC Analog Input |
FR_DBG2 10 |FlexRay Debug (0]
11 |— —
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Package Pin
Pin Supported GPI0 4 - /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PC9 |PC[9] 41 00 |(Port C GPIO /O | Vppgy | SHA | — — A5 A5
AN[41] 01 |ADC Analog Input |
FR_DBG1 10 |FlexRay Debug O
1 |— —
PC10 [PC[10] 42 00 |[Port C GPIO /O | Vppgy | SHA | — — B5 B5
AN[42] 01 |ADC Analog Input |
FR_DBGO 10 |FlexRay Debug 0]
1 |— —
PC11 |PC[11] 43 00 |[Port C GPIO I/O | Vppey | SHA | — — B4 B4
AN[43] 01 |ADC Analog Input |
SCL_C 10 |12C_C Serial Clock /0
— 11 |— —
PC12 |PC[12] 44 00 |(Port C GPIO /O | Vppgy | SHA | — — A4 A4
AN[44] 01 |ADC Analog Input |
SDA C 10 [12C_C Serial Data 1/0
— 11 |— —
PC13 [PC[13] 45 00 |Port C GPIO /O | Vppgy | SHA | — — C5 C5
AN[45] 01 |ADC Analog Input |
MA[O] 11 |ADC Ext. Mux Address Select (0]
PC14 |PC[14] 46 00 |PortC GPIO /O | Vppgy | SHA | — — C4 c4
AN[46] 01 |ADC Analog Input |
MA[1] 10 |ADC Ext. Mux Address Select —
— 1 |— O
PC15 |PC[15] 47 00 |(Port C GPIO /O | Vppgy | SHA | — — D5 D5
AN[47] 01 |ADC Analog Input |
MA[2] 10 |ADC Ext. Mux Address Select 0]
— 11 |— —
Port D (16)
PDO PD[0] 48 00 |[PortD GPIO I/O | Vppez | SH — — A2 A2
CNTX_A 01 |FlexCAN_A Transmit (e
10 |— —
1 |— —
PD1 PDI[1] 49 00 |PortD GPIO I/0O | Vppez | SH — — B2 B2
CNRX_A 01 |[FlexCAN_A Receive I
10 |— —
1 |— —
PD2 PD[2] 50 00 |PortD GPIO I/O | Vppez | SH — — B1 B1
CNTX_B 01 |FlexCAN_B Transmit (0]
10 |— —
1 |— —
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Table 2-1. MPC5668x Signal Properties (continued)

Signal Description

Status Package Pin
Pin Supported GPIO 4 - 1/0 Volt- Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PD3 PDI[3] 51 00 |PortD GPIO I/O | Vppez | SH — — C1 C1
CNRX_B 01 |FlexCAN_B Receive |
10 |— —
1 |— —
PD4 PD[4] 52 00 |Port D GPIO I/0 | Vppes | SH — — c2 Cc2
CNTX_C 01 |[FlexCAN_C Transmit (0]
10 |— —
1 |— —
PD5 PD[5] 53 00 |Port D GPIO I/O | Vppez | SH — — D1 D1
CNRX_C 01 |FlexCAN_C Receive |
10 |— —
11 |— —
PD6 PDI[6] 54 00 |PortD GPIO I/O | Vppez | SH — — D2 D2
CNTX_D 01 |FlexCAN_D Transmit (6]
TXD_K 10 |SCI_K Transmit (6]
SCL_B 11 |I’C_B Serial Clock 1/0
PD7 PDI[7] 55 00 |Port D GPIO I/0 | Vppes | SH — — E1 E1
CNRX_D 01 |FlexCAN_D Receive |
RXD_K 10 |SCI_K Receive |
SDA_B 11 |I2C_B Serial Data I/0
PD8 PD[8] 56 00 |PortD GPIO I/O | Vppez | SH — — E2 E2
CNTX_E 01 |FlexCAN_E Transmit (0]
TXD_L 10 |SCI_L Transmit (0]
SCL_C 11 |I’C_C Serial Clock I/0
PD9 PDI[9] 57 00 |PortD GPIO I/O | Vppez | SH — — F1 F1
CNRX_E 01 |FlexCAN_E Receive |
RXD_L 10 |[SCI_L Receive |
SDA_C 11 |I’C_C Serial Data 1/0
PD10 |PD[10] 58 00 |Port D GPIO I/0 | Vppes | SH — — F2 F2
CNTX_F 01 |[FlexCAN_F Transmit (0]
TXD_M 10 |SCI_M Transmit (0]
SCL_D 11 |I2C_D Serial Clock I/0
PD11 |PD[11] 59 00 |Port D GPIO I/O | Vppez | SH — — G1 G1
CNRX_F 01 |[FlexCAN_F Receive |
RXD_M 10 |SCI_M Receive |
SDA_D 11 |I’C_D Serial Data I/0
PD12 |PD[12] 60 00 |PortD GPIO I/O | Vppez | SH — — G2 G2
TXD_A 01 |eSCI_A Transmit (0]
10 |— —
1 |— —
PD13 |PD[13] 61 00 |Port D GPIO I/0 | Vppes | SH — — H1 H1
RXD_A 01 |eSCI_A Receive |
10 |— —
11 |— —
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Package Pin
Pin Supported GPIO 4 - I/0 | Volt- Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PD14 |PD[14] 62 00 |PortD GPIO I/O | Vppez | SH — — C3 C3
TXD_B 01 |eSCI_B Transmit (0]
10 |— —
1 |— —
PD15 |PD[15] 63 00 |Port D GPIO I/0 | Vppes | SH — — D3 D3
RXD_B 01 |eSCI_B Receive |
10 |— —
1 |— —
Port E (16)
PEO PE[0] 64 00 |Port E GPIO I/0 | Vppez | SH — — E3 E3
TXD_C 01 |eSCI_C Transmit (0]
eMIOS[31] 10 |eMIOS Channel 1/0
1 |— —
PE1 PE[1] 65 00 |Port E GPIO I/0 | Vppes | SH — — E4 E4
RXD_C 01 |eSCI_C Receive |
eMIOS[30] 10 |eMIOS Channel 1/10
11 |—
PE2 PE[2] 66 00 |Port E GPIO I/O | Vppez | SH — — F4 F4
TXD_D 01 |eSCI_D Transmit (0]
eMIOS[29] 10 |eMIOS Channel 110
11 |—
PE3 PE[3] 67 00 |Port E GPIO I/0 | Vppez | SH — — F3 F3
RXD_D 01 |eSCI_D Receive |
eMIOS[28] 10 |eMIOS Channel 1/0
1 |—
PE4 PE[4] 68 00 |Port E GPIO I/O | Vppez | SH — — G3 G3
TXD_E 01 |eSCI_E Transmit (0]
eMIOS[27] 10 |eMIOS Channel 1/10
11 |—
PE5 PE[5] 69 00 |Port E GPIO I/O | Vppez | SH — — H3 H3
RXD_E 01 |eSCI_E Receive |
eMIOS[26] 10 |eMIOS Channel /0
11 |—
PE6 PE[6] 70 00 |Port E GPIO I/0 | Vppez | SH — — M2 M2
TXD_F 01 |eSCI_F Transmit (0]
eMIOS[25] 10 |eMIOS Channel 1/0
1 |—
PE7 PE[7] 71 00 |Port E GPIO I/O | Vppez | SH — — L2 L2
RXD_F 01 |eSCI_F Receive |
eMIOS[24] 10 |eMIOS Channel /0
11 |—
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Table 2-1. MPC5668x Signal Properties (continued)

Signal Description

Status Package Pin
Pin Supported GPIO 4 - I/0 | Volt- Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PES PE[8] 72 00 |Port E GPIO I/O | Vppez | SH — — J4 J4
TXD_G 01 |eSCI_G Transmit (0]
PCS_A[1] 10 |DSPI_A Peripheral Chip Select (0]
1 |—
PE9 PE[9] 73 00 |Port E GPIO I/0 | Vppes | SH — — M4 M4
RXD_G 01 |eSCI_G Receive |
PCS_A[4] 10 |DSPI_A Peripheral Chip Select (0]
1 |—
PE10 |PE[10] 74 00 |Port E GPIO I/O | Vppez | SH — — N3 N3
TXD_H 01 |eSCI_H Transmit (0]
PCS_B[3] 10 |DSPI_B Peripheral Chip Select o
11 |—
PE11 PE[11] 75 00 |Port E GPIO I/O | Vppez | SH — — N4 N4
RXD_H 01 |eSCI_H Receive |
PCS_B[2] 10 |DSPI_B Peripheral Chip Select (0]
1 |—
PE12 |PE[12] 76 00 |Port E GPIO I/0 | Vppes | SH — — P4 P4
TXD_J 01 |[eSCI_J Transmit (0]
PCS_C[5] 10 |DSPI_C Peripheral Chip Select (0]
1 |—
PE13 |PE[13] 77 00 |Port E GPIO I/O | Vppez | SH — — P5 P5
RXD_J 01 |eSCI_J Receive |
PCS_CJ[3] 10 |DSPI_C Peripheral Chip Select (0]
11 |—
PE14 |PE[14] 78 00 |Port E GPIO I/O | Vppez | SH — — N7 N7
SCL_A 01 |[I°C_A Serial Clock I/0
PCS_D[2] 10 |DSPI_D Peripheral Chip Select (0]
1 |— —
PE15 |PE[15] 79 00 |Port E GPIO I/0 | Vppes | SH — — N6 N6
SDA_A 01 |I?C_A Serial Data I/0
PCS_D[5] 10 |DSPI_D Peripheral Chip Select (0]
1 |— —
Port F (16)
PFO PF[0] 80 00 |Port F GPIO I/0 | Vppez | MH — — H2 H2
SCK_A 01 |DSPI_A Serial Clock 110
10 |— —
1 |— —
PF1 PF[1] 81 00 |Port F GPIO I/O | Vppez | MH — — J1 J1
SOUT_A 01 |DSPI_A Serial Data Out (0]
10 |— —
11 |— —
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Package Pin
Pin Supported GPI0 4 - /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PF2 PF[2] 82 00 |PortF GPIO I/O | Vppez | SH — — J2 J2
SIN_A 01 |DSPI_A Serial Data In |
10 |— —
1 |— —
PF3 PF[3] 83 00 |Port F GPIO I/0 | Vppes | SH — — N2 N2
PCS_A[0] 01 |DSPI_A Peripheral Chip Select I/0
PCS_BI5] 10 |DSPI_B Peripheral Chip Select (0]
PCS_C[4] 11 |DSPI_C Peripheral Chip Select (0]
PF4 PF[4] 84 00 |Port F GPIO I/O | Vppez | MH — — M1 M1
SCK_B 01 |DSPI_B Serial Clock 1/0
PCS_A[1] 10 |DSPI_A Peripheral Chip Select o
PCS_CI[2] 11 |DSPI_C Peripheral Chip Select o
PF5 PF[5] 85 00 |PortF GPIO I/O | Vppez | MH — — P2 P2
SOUT_B 01 |DSPI_B Serial Data Out (0]
PCS_A[2] 10 |DSPI_A Peripheral Chip Select O
PCS_C[3] 11 |DSPI_C Peripheral Chip Select (0]
PF6 PF[6] 86 00 |Port F GPIO I/0 | Vppes | SH — — N1 N1
SIN_B 01 |DSPI_B Serial Data In |
PCS_A[3] 10 |DSPI_A Peripheral Chip Select (0]
PCS_C[5] 11 |DSPI_C Peripheral Chip Select (0]
PF7 PF[7] 87 00 |PortF GPIO I/O | Vppez | SH — — R2 R2
PCS_BI0] 01 |DSPI_B Peripheral Chip Select /0
PCS_C[5] 10 |DSPI_C Peripheral Chip Select (0]
PCS_D[4] 11 |DSPI_D Peripheral Chip Select (0]
PF8 PF[8] 88 00 |PortF GPIO I/O | Vppez | MH — — P1 P1
SCK_C 01 |DSPI_C Serial Clock I/0
10 |— —
1 |— —
PF9 PF[9] 89 00 |Port F GPIO I/0 | Vppez | MH — — T2 T2
SOUT_C 01 |DSPI_C Serial Data Out (0]
10 |— —
1 |— —
PF10 |PF[10] 90 00 |(Port F GPIO I/O | Vppez | SH — — R1 R1
SIN_C 01 |DSPI_C Serial Data In |
10 |— —
11 |— —
PF11 PF[11] 91 00 |PortF GPIO I/O | Vppez | SH — — R3 R3
PCS_CJ[0] 01 |DSPI_C Peripheral Chip Select /10
PCS_D[5] 10 |DSPI_D Peripheral Chip Select (0]
PCS_A[4] 11 |DSPI_A Peripheral Chip Select (0]
PF12 |PF[12] 92 00 |Port F GPIO I/O | Vppez | MH — — N14 | N14
SCK_D 01 |DSPI_D Serial Clock 1/0
10 |— —
11 |— —
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Package Pin
Pin Supported GPIO 4 i /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PF13 |PF[13] 93 00 |PortF GPIO I/O | Vppez | MH — — M14 | M14
SOUT_D 01 |DSPI_D Serial Data Out 0]
10 |— —
11 |— —
PF14 |PF[14] 94 00 |PortF GPIO I/O | Vppez | SH — — P14 | P14
SIN_D 01 |DSPI_D Serial Data In |
10 |— —
1 |— —
PF15 |PF[15] 95 00 |PortF GPIO I/O | Vppez | SH — — P13 | P13
PCS_D[0] 01 |DSPI_D Peripheral Chip Select /0
PCS_A[5] 10 |DSPI_A Peripheral Chip Select 0]
PCS_BJ[4] 11 |DSPI_B Peripheral Chip Select (0]
Port G (16)
PCS_A[4] 01 |DSPI_A Peripheral Chip Select O
PCS_BJ3] 10 |DSPI_B Peripheral Chip Select (0]
AN[48] 11 |ADC Analog Input |
PG1 PG[1] 97 00 |Port G GPIO I/O | Vppes | SHA — — A3 A3
PCS_A[5] 01 |DSPI_A Peripheral Chip Select (0]
PCS_BI[4] 10 |DSPI_B Peripheral Chip Select (0]
AN[49] 11 |ADC Analog Input |
PG2 PG[2] 98 00 |[Port G GPIO I/O | Vppez | SHA — — H14 | H14
PCS_D[1] 01 |DSPI_D Peripheral Chip Select (0]
SCL_C 10 |I2C_C Serial Clock 1/0
AN[50] 11 |ADC Analog Input |
PG3 PGI[3] 99 00 |PortG GPIO I/O | Vppes | SHA — — J14 | J14
PCS_D[2] 01 |DSPI_D Peripheral Chip Select (0]
SDA_C 10 |[I2C_C Serial Data I/0
AN[51] 11 |ADC Analog Input |
PG4 PG[4] 100 |00 |[Port G GPIO I/O | Vppes | SHA — — K14 | K14
PCS_D[3] 01 |DSPI_D Peripheral Chip Select (0]
SCL B 10 |12C_B Serial Clock 1/0
AN[52] 11 |ADC Analog Input |
PG5 PGI[5] 101 |00 |[Port G GPIO I/O | Vppez | SHA — — L14 | L14
PCS_D[4] 01 |DSPI_D Peripheral Chip Select (0]
SDA_B 10 |I2C_B Serial Data I/0
AN[53] 11 |ADC Analog Input |
PG6 PGI[6] 102 |00 |[PortG GPIO I/O | Vppez | MHA | — — H15 | H15
PCS_C[1] 01 |DSPI_C Peripheral Chip Select 0]
FEC_MDC 10 |Ethernet Mgmt. Data Clock (0]
AN[54] 11 |ADC Analog Input |
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Package Pin
Pin Supported GPIO 4 i /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PG7 PGI[7] 103 |00 |[Port G GPIO I/O | Vppez | MHA | — — J15 | Ji15
PCS_C[2] 01 |DSPI_C Peripheral Chip Select (0]
FEC_MDIO 10 |Ethernet Mgmt. Data 1/O /0
AN[55] 11 |ADC Analog Input |
PG8 PGI[8] 104 |00 |PortG GPIO I/O | Vppes | SHA — — K15 | K15
eMIOS[7] 01 [eMIOS Channel /0
FEC_TX_CLK 10 |Ethernet Transmit Clock |
AN[56] 11 |ADC Analog Input |
PG9 PG[9] 105 |00 |PortG GPIO I/O | Vppes | SHA — — L15 | L15
eMIOS[6] 01 |eMIOS Channel /0
FEC_CRS 10 |Ethernet Carrier Sense |
AN[57] 11 |ADC Analog Input |
PG10 |PG[10] 106 |00 |[Port G GPIO /O | Vppez | MHA | — — M15 | M15
eMIOS[5] 01 |eMIOS Channel /0
FEC_TX_ER 10 |Ethernet Transmit Error (0]
AN[58] 11 |ADC Analog Input |
PG11  |PG[11] 107 |00 |Port G GPIO I/O | Vppes | SHA — — J16 | Ji16
eMIOS[4] 01 [eMIOS Channel /0
FEC_RX_CLK 10 |Ethernet Receive Clock |
AN[59] 11 |ADC Analog Input |
PG12 |PG[12] 108 |00 |PortG GPIO I/O | Vppez | MHA | — — K16 | K16
eMIOS[3] 01 |eMIOS Channel /0
FEC_TXDIO0] 10 |Ethernet Transmit Data (0]
AN[60] 11 |ADC Analog Input |
PG13 |PG[13] 109 |00 |[Port G GPIO I/O | Vppez | MHA |  — — L16 | L16
eMIOS|[2] 01 [eMIOS Channel /0
FEC_TXDI[1] 10 |Ethernet Transmit Data o
AN[61] 11 |ADC Analog Input |
PG14 |PG[14] 110 |00 |Port G GPIO I/O | Vppez | MHA | — — M16 | M16
eMIOS[1] 01 |eMIOS Channel /0
FEC_TXDI[2] 10 |Ethernet Transmit Data (0]
AN[62] 11 |ADC Analog Input |
PG15 |PG[15] 111 |00 |Port G GPIO I/O | Vppez | MHA | — — N16 | N16
eMIOS|0] 01 |eMIOS Channel /0
FEC_TXDI[3] 10 |Ethernet Transmit Data (0]
AN[63] 11 |ADC Analog Input |
Port H (16)
PHO PHIO] 112 |00 |PortH GPIO I/O | Vppez | SH — — T14 | T14
eMIOS[31] 01 |eMIOS Channel /0
FEC_COL 10 |Ethernet Collision |
11 |— —
MPC5668x Microcontroller Reference Manual, Rev. 4
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Table 2-1. MPC5668x Signal Properties (continued)

Signal Description

Status Package Pin
Pin Supported GPIO 4 __— I/0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®

Num? ype| age \IVP€\nuring| After | 208 | 256

Reset®| Reset’ | BGA | BGA

PH1 PHI[1] 113 |00 |PortH GPIO I/O | Vppesz | SH — — P16 | P16
eMIOSI[30] 01 [eMIOS Channel /0
FEC_RX_DV 10 |Ethernet Receive Data Valid |
11 |— —

PH2 PHI[2] 114 |00 |PortH GPIO I/O | Vppez | MH — — R16 | R16
eMIOS[29] 01 [eMIOS Channel /0
FEC_TX_EN 10 |Ethernet Transmit Enable (0]
11 |— —

PH3 PHI3] 115 |00 |PortH GPIO I/O | Vppez | SH — — N15 | N15
eMIOS[28] 01 [eMIOS Channel /0
FEC_RX_ER 10 |Ethernet Receive Error |
11 |— —

PH4 PH[4] 116 |00 |PortH GPIO I/O | Vppesz | SH — — P15 | P15
eMIOS[27] 01 |eMIOS Channel /10
FEC_RXDI[0] 10 |Ethernet Receive Data |
1 |— —

PH5 PHI5] 117 |00 |PortH GPIO I/O | Vppez | SH — — R14 | R14
eMIOS[26] 01 |eMIOS Channel /10
FEC_RXDI[1] 10 |Ethernet Receive Data |
11 |— —

PH6 PHI6] 118 |00 |PortH GPIO I/O | Vppez | SH — — R15 | R15
eMIOS[25] 01 |eMIOS Channel 110
FEC_RXDI[2] 10 |Ethernet Receive Data |
11 |— —

PH7 PHI[7] 119 |00 |PortH GPIO I/O | Vppez | SH — — T15 | T15
eMIOS[24] 01 [eMIOS Channel /0
FEC_RXDI[3] 10 |Ethernet Receive Data |
1 |— —

PH8 PHI[8] 120 |00 |PortH GPIO /O | Vppgsa | SH — — P7 P7
eMIOS[23] 01 [eMIOS Channel /0
10 |— —
11 |— —

PH9 PHI[9] 121 |00 |PortH GPIO I/O | Vppes | SH — — N8 N8
eMIOS[22] 01 |eMIOS Channel 110
10 |— —
11 |— —

PH10 |PH[10] 122 |00 |PortH GPIO I/O | Vppesa | SH — — P8 P8
eMIOS[21] 01 [eMIOS Channel /0
10 |— —
1 |— —

PH11 |PH[11] 123 |00 |PortH GPIO /O | Vppesa | SH — — N9 N9
eMIOS[20] 01 |eMIOS Channel /0
10 |— —
11 |— —
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Package Pin
Pin Supported GPIO 4 i /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®

Num? ype| age \IVP€\nuring| After | 208 | 256

Reset®| Reset’ | BGA | BGA

PH12 |PH[12] 124 |00 |PortH GPIO I/O | Vppes | SH — — P9 P9
eMIOS[19] 01 [eMIOS Channel I/0
10 |— —
1 |— —

PH13 |PH[13] 125 |00 |[PortH GPIO I/0 | Vppea | SH — — P10 | P10
eMIOS[18] 01 [eMIOS Channel /0
10 |— —
1 |— —

PH14 |PH[14] 126 |00 |[PortH GPIO I/O | Vppes | SH — — P11 | P11
eMIOS[17] 01 |eMIOS Channel /0
10 |— —
11 |— —

PH15 |PH[15] 127 |00 |PortH GPIO I/O | Vppes | SH — — N11 | N11
eMIOS[16] 01 [eMIOS Channel I/0
10 |— —
1 |— —

Port J (16)

PJO PJ[0] 128 |00 [PortJ GPIO I/O | Vppesa | SH — — R7 R7
eMIOS[15] 01 [eMIOS Channel I/0
PCS_A[4] 10 |DSPI_A Peripheral Chip Select (0]
11 |— —

PJ1 PJ[1] 129 |00 |[PortJ GPIO I/0 | Vppea | SH — — T7 T7
eMIOS[14] 01 |eMIOS Channel /10
PCS_A[5] 10 |DSPI_A Peripheral Chip Select (0]
1 |— —

PJ2 PJ[2] 130 |00 [PortJ GPIO I/O | Vppes | SH — — R8 R8
eMIOS[13] 01 |eMIOS Channel /0
PCS_BJ[1] 10 |DSPI_B Peripheral Chip Select (0]
11 |— —

PJ3 PJ[3] 131 |00 [PortJ GPIO I/O | Vppesa | SH — — T8 T8
eMIOS[12] 01 [eMIOS Channel /0
PCS_BI[2] 10 |DSPI_B Peripheral Chip Select (0]
11 |— —

PJ4 PJ[4] 132 |00 |[PortJ GPIO I/0O | Vppgsa | SH — — R9 R9
eMIOS[11] 01 |eMIOS Channel /10
PCS_C[3] 10 |DSPI_C Peripheral Chip Select (0]
1 |— —

PJ5 PJ[5] 133 |00 [PortJ GPIO I/O | Vppes | SH — — T9 T9
eMIOS[10] 01 [eMIOS Channel /0
PCS_C[4] 10 |DSPI_C Peripheral Chip Select 0]
11 |— —
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Table 2-1. MPC5668x Signal Properties (continued)

Signal Description

Status Package Pin
Pin Supported GPIO 4 i /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age \IVP€\nuring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PJ6 PJ[6] 134 |00 |[PortJ GPIO I/O | Vppes | SH — — R10 | R10
eMIOS[09] 01 [eMIOS Channel /0
PCS_D[5] 10 |DSPI_D Peripheral Chip Select (0]
11 |— —
PJ7 PJ[7] 135 |00 |[PortJ GPIO I/0 | Vppesa | SH — — T10 | T10
eMIOS[08] 01 [eMIOS Channel /0
PCS_D[1] 10 |DSPI_D Peripheral Chip Select (0]
11 |— —
PJ8 PJ[8] 136 |00 |[PortJ GPIO I/O | Vppes | SH — — T11 | T11
eMIOS[07] 01 |eMIOS Channel /0
10 |— —
11 |— —
PJ9 PJ[9] 137 |00 |[PortJ GPIO I/O | Vppes | SH — — R11 | R11
eMIOS[06] 01 |eMIOS Channel I/0
10 |— —
1 |— —
PJ10 |PJ[10] 138 |00 |[PortJ GPIO I/0 | Vppea | SH — — N12 | N12
eMIOS[05] 01 |eMIOS Channel /0
10 |— —
11 |— —
PJ11 PJ[11] 139 |00 |[PortJ GPIO I/O | Vppes | SH — — P12 | P12
eMIOS[04] 01 [eMIOS Channel /0
10 |— —
11 |— —
PJ12  |PJ[12] 140 |00 |[PortJ GPIO I/O | Vppgsa | SH — — R12 | R12
eMIOS[03] 01 |eMIOS Channel I/0
10 |— —
1 |— —
PJ13  |PJ[13] 141 |00 |[PortJ GPIO I/0 | Vppesa | SH — — T12 | T12
eMIOS[02] 01 [eMIOS Channel /0
10 |— —
11 |— —
PJ14  |PJ[14] 142 |00 |PortJ GPIO I/O | Vppes | SH — — R13 | R13
eMIOS[01] 01 |eMIOS Channel 110
10 |— —
11 |— —
PJ15 |PJ[15] 143 |00 |[PortJ GPIO I/O | Vppgsa | SH — — T13 | T13
eMIOS[00] 01 [eMIOS Channel /0
10 |— —
1 |— —
MPC5668x Microcontroller Reference Manual, Rev. 4
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Package Pin
Pin Supported GPI0 4 - /0 | Volt- | Pad Locations
Name' | Functions? |(PCR)|PA Description Type| age |[Type®
Num? ype| age | YP®puring| After | 208 | 256
Reset®| Reset’ | BGA | BGA
Port K (11)
MLBCLK 01 [Media Local Bus Clock |
SCK_B 10 |DSPI_B Serial Clock I/0
CLKOUT 11 |CLKOUT (Test Only) 0]
PK1 PKI[1] 145 |00 |[Port K GPIO /O |Vopemws| F — — K1 K1
MLBSIG 01 [Media Local Bus Signal /0
SOUT_B 10 |DSPI_B Serial Data Out 0]
PCS_D[4] 11 |DSPI_D Peripheral Chip Select (0]
PK2 PKI[2] 146 |00 |[Port K GPIO /O |Vppemwe| F — — K2 K2
MLBDAT 01 [Media Local Bus Data /0
SIN_B 10 |DSPI_B Serial Data In |
PCS_D[5] 11 |DSPI_D Peripheral Chip Select (@)
PK3 PKI[3] 147 |00 |[Port K GPIO /O | Vppgo | SH — — T3 T3
FR_A_RX 01 |FlexRay A Receive Data |
MA[O] 10 |ADC Ext. Mux Address Select (0]
PCS_C[1] 11 |DSPI_C Peripheral Chip Select (0]
PK4 PK[4] 148 |00 |[Port K GPIO I/O | Vppez | MH — — R4 R4
FR_A_TX 01 |FlexRay A Transmit Data (0]
MA[1] 10 |ADC Ext. Mux Address Select (0]
PCS_CI[2] 11 |DSPI_C Peripheral Chip Select 0]
PK5 PKI5] 149 |00 |[Port K GPIO /O | Vppea | MH — — T4 T4
FR_A_TX_EN 01 |FlexRay A Transmit Enable (0]
MA[2] 10 |ADC Ext. Mux Address Select 0]
PCS_C[3] 11 |DSPI_C Peripheral Chip Select (0]
PK6 PKI[6] 150 |00 |[Port K GPIO I/O | Vppez | SH — — R5 R5
FR_B_RX 01 |FlexRay B Receive Data |
PCS_BJ[1] 10 |DSPI_B Peripheral Chip Select (0]
PCS_C[4] 11 |DSPI_C Peripheral Chip Select (0]
PK7 PKI[7] 151 |00 |[Port K GPIO I/O | Vppez | MH — — T5 T5
FR_B_TX 01 |FlexRay B Transmit Data (0]
PCS_BI[2] 10 |DSPI_B Peripheral Chip Select (0]
PCS_CI5] 11 |DSPI_C Peripheral Chip Select 0]
PK8 PKI8] 152 |00 |[Port K GPIO /O | Vppea | MH — — R6 R6
FR_B_TX_EN 01 |FlexRay B Transmit Enable (0]
PCS_BJ3] 10 |DSPI_B Peripheral Chip Select (0]
PCS_A[1] 11 |DSPI_A Peripheral Chip Select 0]
PK9 PKI9] 153 |00 |[Port K GPIO I/O | Vppez | MH |BOOT |GPIO T6 T6
CLKOUT 01 |CLKOUT (User mode) o CFG
PCS_D[1] 10 |DSPI_D Peripheral Chip Select o (Pull-
PCS_A[2] 11 |DSPI_A Peripheral Chip Select (0] down)
BOOTCFG Boot Configuration |
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Signal Description

Table 2-1. MPC5668x Signal Properties (continued)

Status Packag_e Pin
Pin Supported GPI0 4 - /0 | Volt- | Pad Locations
Name' | Functions? (PCR;,? PA Description Type| age |Typed[.
Num During| After 208 | 256
Reset®| Reset’ | BGA | BGA
PK10 |PK[10] 154 |00 |PortK GPIO I/O | Vppez | SH — — P6 P6
PCS_BI5] 01 |DSPI_B Peripheral Chip Select (0]
PCS_D[2] 10 |DSPI_D Peripheral Chip Select o)
PCS_A[3] 11 |DSPI_A Peripheral Chip Select (0]
Nexus Pins (17)
EVTI |EVTI — | — |Nexus Event In I |Vopenex!| F — — — | M1
EVTO |[EVTO — | — [Nexus Event Out O |Vppenex| F — — — | M12
MSEOO0 |[MSEQI0] — | — |Nexus Message Start/End Out O |Vppenex| F — — — M9
MSEO1 [MSEO[1] — | — [Nexus Message Start/End Out O |Vooenex| F — — — M8
MCKO [MCKO — | — |Nexus Message Clock Out O |Vooenex| F — — — | M10
MDOO |MDOI0] — | — [Nexus Message Data Out O |Vppenex| F — — — E5
MDO1 |(MDO[1] — | — [Nexus Message Data Out O |Vopenex| F — — — F5
MDO2 |(MDO[2] — | — [Nexus Message Data Out O |Vopenex| F — — — G5
MDO3 |MDOI3] — | — [Nexus Message Data Out O |Vppenex| F — — — H5
MDO4 |(MDO[4] — | — [Nexus Message Data Out O |Vooenex| F — — — H6
MDO5 |(MDO[5] — | — [Nexus Message Data Out O |Vooenex| F — — — J6
MDO6 |MDOI6] — | — |[Nexus Message Data Out O |Vppenex| F — — — J5
MDO7 |MDOJ[7] — | — [Nexus Message Data Out O |Vppenex| F — — — K5
MDO8 |MDOI8] — | — [Nexus Message Data Out O |Vppenex| F — — — L5
MDO9 [(MDO[9] — | — [Nexus Message Data Out O |Vooenex| F — — — M5
MDO10 (MDO[10] — | — [Nexus Message Data Out O |Vooenex| F — — — M6
MDO11 (MDO[11] — | — [Nexus Message Data Out O |Vopenex| F — — — M7
Miscellaneous Pins (9)
EXTAL |EXTAL — | — |Main Crystal Oscillator Input I | Vopsyn| A EXTAL A14 | Al14
EXTCLK External Clock Input |
XTAL |XTAL — | — [Main Crystal Oscillator Output O |Vppsyn| A XTAL A13 | A13
TDI TDI — | — |JTAG Test Data Input | | Vppez | SH TDI (Pull Up) J3 J3
TDO |TDO — | — |JTAG Test Data Output O | Vppes | MH | TDO (Pull Up8) | M3 | M3
TMS TMS — | — |JTAG Test Mode Select Input | Vppez | MH TMS (Pull Up) L3 L3
TCK TCK — | — |JTAG Test Clock Input I Vppez | SH | TCK (Pull Down) | P3 P3
JCOMP |JCOMP — | — |JTAG Compliancy | | Vppgz | SH |JCOMP (Pull Down) | K3 K3
TEST |TEST — | — |Test Mode Select | | Vppez | H TEST® M13 | M13
RESET |RESET — | — |External Reset I/O | Vppe1 | MH | RESET (Pull Up) | A11 | A11
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Signal Description

The primary signal name is used as the pin label on the BGA map for identification purposes.

Each line in the Signal Name column corresponds to a separate signal function on the pin. For all device 1/O pins, the primary,
alternate, or GPIO signal functions are designated in the PA field of the System Integration Unit (SIU) PCR registers except
where explicitly noted.

The GPIO number is the same as the corresponding pad configuration register (SIU_PCRn) number.

The PA bitfield in the SIU_PCRn register selects the signal function for the pin. A dash in the Description field of this table
indicates that this value for PC is reserved on this pin, and should not be used.

The pad type is indicated by one or more of the following abbreviations: A—analog, F—fast speed, H-high voltage, [—input-only,
M-medium speed, S—slow speed. For example, pad type SH designates a slow high-voltage pad.

The Status During Reset pin is sampled after the internal POR is negated. Prior to exiting POR, the signal has a high
impedance. The terminology used in this column is: O — output, | — input, Up — weak pull up enabled, Down — weak pulldown
enabled, Low — output driven low, High — output driven high. A dash on the left side of the slash denotes that both the input and
output buffers for the pin are off. A dash on the right side of the slash denotes that there is no weak pull up/down enabled on
the pin. The signal name to the left or right of the slash indicates the pin is enabled.

The Function After Reset of a GPI function is general purpose input. A dash on the left side of the slash denotes that both the
input and output buffers for the pin are off. A dash on the right side of the slash denotes that there is no weak pull up/down
enabled on the pin.

Pullup is enabled only when JCOMP is negated.

Tie to Vgg for normal operation.

MPC5668x Microcontroller Reference Manual, Rev. 4
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2.2.1

I/0 Power and Ground Segmentation

Signal Description

Table 2-2 gives the preliminary power/ground segmentation. Each segment provides the power and ground
for the 1/0 pins and can be powered by any voltage within the allowed voltage range regardless of the

power on the other segments. The power/ground segmentation applies regardless of whether a particular
pin is configured for its primary function or GPIO.

Table 2-2. MPC5668x Power Segmentation

Pin ) o . Package Pin Locations
Name Function Description Voltage
208 256
Vpp Internal Logic Power 1.2V D4, D10, H4, G13, K13, N5 D4, D10, H4, G13, K13, N5
VpDpE1 External I/O Power 33o0r5.0V D6 D6
VbpE2 L4 L4
VpDE3 J13 J13
VDbpE4 N10 N10
Vppa Analog Power 3.30r5.0V B15 B15
Vbps3 3.3 V I/O Power 3.3V L13 L13
VDDEMLB Media Local Bus Power 250r33V K4 K4
VDDENEX" Nexus Power 33V — E6, K11, L7
VReSEL Voltage Regulator Select Vssa/ Vppa H13 H13
VRe Voltage Regulator Control Voltage | 3.3 0r5.0V B10 B10
Vgeeto | Voltage Regulator Control Output _3 B11 B11
Vbpsyn Clock Synthesizer Power 3.3V A12 A12
VRH Analog High Voltage Reference 50V B16 B16
VRL Analog Low Voltage Reference oV C16 C16
Vss Ground ov A1, A16, D7, G4, G[7:10], | A1, A16, D7, E[7:12], F[7:12],
H[7:10], J[7:10], K[7:10], N13, | G4, G[6:12], H[7:12], J[7:12],
T1,T16 K[6:10], K12, L[8:10], L12,
N13, T1,T16
Vssa Analog Ground oV C15 Ci15
Vsssyn Clock Synthesizer Ground oV A15 A15

' Nominal voltages.

2 Dedicated Nexus power pin on 256-pin package only. On the 208-pin package, VDDENEX is tied to VSS internal to the
package substrate and is not available externally.

3 Base current to external NPN power transistor. Voltage may vary.
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Signal Description

2.3 Pinout

Figure 2-2 shows the 208-ball MAPBGA pin assignments. Figure 2-3 shows the 256-ball MAPBGA pin
assignments. For more information, see the MPC5668x Microcontroller Family Data Sheet.

1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16

A . PDO PGl PC12 PC9 PC7 PC2 PB13 PB10 PB8 [=5=)

A
B PD2 PDlI PGO PCIl PCI0 PC8 PC3 |PBl4 PBIl . PB9 B
C PD3 PD4 PD14 PC14 PC13 PC5 PC6 PCl1 | PBI5 PB12 PB6 PB3 C
D PD5 PD6 PD15 Vpp PC15 . PC4 PCO = Vpp « PB7 | PB5 PA10 PA12 PA0O PA14 D
E PD7 PD8 208 MAPBGA B a” M ap PA1l PA9 PA1 PAL5 E

(as viewed from top through the package) PAI3 pAs  PA3  PA2  F

G Vop PA7 PA5 PA4 G
H PG2 PG6 PA6 H
J PG3  PG7 PGl ]
K Vpp PG4 PG PGI2 K
L Vppsz PG5 PGY PGI3 L
M TEST | PF13 [l MN-Ci VY
N PJ10 ZSPR PH3  PGI5 N
P PH8 PHI0 PH12 PHI3 PHi4 PJ1l [ESEMNZSVE PH4  PHL P
R P2 PJ PJ6 PJ PJ2 PJ4 PHS PHE PH2 R
T PI3 PJ5 PJ7 PJ8 PJ3 PJ5 PHO PH? . T

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Figure 2-2. MPC5668x Pinout — 208 MAPBGA
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Signal Description

256 MAPBGA Ball Map

(as viewed from top through the package)
1 2 3 6

4 16
A . PDO  PG1 PCl2 PC9 PC7 PC2 PB13 PB10 = PB8 W55k .... A

B PD2 PD1 PGO PCil PC10 PC8 PC3 | PBl4 PBI1 . eyl PBY B
C PD3 PD4 PD14 PCl4 PC13 PC6 PC1  PB15 PB12 PB6 PB4 « PB3 C
D PD5 PD6 PD15 PA10  PA12 PA14 D
E PD7 PD8 PA11 PA9 PAl PAl5 E

FPD9 PD10 PA13 PA8 PA3  PA2 F

G | PDIL PA7 PA5 PAM4 G
H  PDI3 . . PG6 PA6 H
J PG7 PGUL I
K - . PG8 PG12 K
L PG PGI13 L
M PG10 PGl4 M
N PH3 PG5 N
P PH4 PHL P
R Pl PJ9 PJ2 PJI4 PH6 | PH2 R

PJ3 P PJ7 P8 PJI3 PJI5 PHO « PH7

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

Figure 2-3. MPC5668x Pinout — 256-pin MAPBGA
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Signal Description

2.4 Detailed Signal Description

This section provides detailed descriptions of the signal functions available for the device.

2.4.1 Port A Pins

2411 PAO to PA13 — GPI (PA[0:13]) / Analog Input (AN[0:13])

PA[0:13] are general-purpose input (GPI) pins. AN[0:13] are single-ended analog input pins.

241.2 PA14 — GPI (PA[14]) / Analog Input (AN[14]) / 32 kHz Crystal Input
(EXTAL32)

PA[14] is a general-purpose input (GPI) pin. AN[14] is a single-ended analog input pin. EXTAL32 is the

input pin for an external 32 kHz crystal oscillator.

2413 PA15 — GPI (PA[15]) / Analog Input (AN[15]) / 32 kHz Crystal Output
(XTAL32)

PA[15] is a GPI pin. AN[15] is a single-ended analog input pin. XTAL32 is the output pin for an external
32 kHz crystal oscillator.

2.4.2 Port B Pins

24.21 PB0 — GPIO (PB[0]) / Analog Input (AN[16]) / Analog Input Channel for
External Mux (ANW)

PBJ[0] is a GPIO pin. AN[16] is a single-ended analog input pin. ANW is an input channel for the ADC
external multiplexer.

24.2.2 PB1 — GPIO (PB[1]) / Analog Input (AN[17]) / Analog Input Channel for
External Mux (ANX)

PBJ[1] is a GPIO pin. AN[17] is a single-ended analog input pin. ANX is an input channel for the ADC
external multiplexer.

24.2.3 PB2 — GPIO (PB[2]) / Analog Input (AN[18]) / Analog Input Channel for
External Mux (ANY)

PB[2] is a GPIO pin. AN[18] is a single-ended analog input pin. ANY is an input channel for the ADC
external multiplexer.

MPC5668x Microcontroller Reference Manual, Rev. 4
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24.2.4 PB3 — GPIO (PBI[3]) / Analog Input (AN[19]) / Analog Input Channel for
External Mux (ANZ)

PBJ[3] is a GPIO pin. AN[19] is a single-ended analog input pin. ANZ is an input channel for the ADC
external multiplexer.

2.42.5 PB4 to PB7 — GPIO (PB[4:7]) / Analog Input (AN[20:23])

PB[4:7] are GPIO pins. AN[20:23] are single-ended analog input pins. PB[4:7] can be configured as
wakeup pins in the CRP_PWKENL register.

2.4.2.6 PB8 — GPIO (PBI[8]) / Analog Input (AN[24]) / DSPI_A Peripheral Chip
Select (PCS_A[2])

PBJ[8] is a GPIO pin. AN[24] is a single-ended analog input pin. PCS_A[2] is a peripheral chip select
output pin for the DSPI1 A module.

24.2.7 PB9 — GPIO (PBJ[9]) / Analog Input (AN[25]) / DSPI_A Peripheral Chip
Select (PCS_A[3])

PB[9] is a GPIO pin. AN[25] is a single-ended analog input pin. PCS_A[3] is a peripheral chip select
output pin for the DSPI A module.

24.2.8 PB10 — GPIO (PB[10]) / Analog Input (AN[26]) / DSPI_B Peripheral Chip
Select (PCS_B[4])

PB[10] is a GPIO pin. AN[26] is a single-ended analog input pin. PCS_BJ[4] is a peripheral chip select
output pin for the DSPI B module.

2429 PB11 — GPIO (PB[11]) / Analog Input (AN[27]) / DSPI_B Peripheral Chip
Select (PCS_BJ[5])

PB[11] is a GPIO pin. AN[27] is a single-ended analog input pin. PCS_BJ5] is a peripheral chip select
output pin for the DSPI1 B module.

24.2.10 PB12 — GPIO (PB[12]) / Analog Input (AN[28]) / DSPI_C Peripheral Chip
Select (PCS_C[1])

PB[12] is a GPIO pin. AN[28] is a single-ended analog input pin. PCS_CJ[1] is a peripheral chip select
output pin for the DSPI C module.

2.4.2.11 PB13 — GPIO (PB[13])/ Analog Input (AN[29]) / DSPI_C Peripheral Chip
Select (PCS_C[2])

PB[13] is a GPIO pin. AN[29] is a single-ended analog input pin. PCS_CJ[2] is a peripheral chip select
output pin for the DSPI C module.
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24.2.12 PB14 — GPIO (PB[14]) / Analog Input (AN[30]) / DSPI_D Peripheral Chip
Select (PCS_D[3])

PB[14] is a GPIO pin. AN[30] is a single-ended analog input pin. PCS_D[3] is a peripheral chip select
output pin for the DSPI1 D module.

24.2.13 PB15— GPIO (PB[15]) / Analog Input (AN[31]) / DSPI_D Peripheral Chip
Select (PCS_D[4])

PB[15] is a GPIO pin. AN[31] is a single-ended analog input pin. PCS_D[4] is a peripheral chip select
output pin for the DSPI D module.

2.4.3 Port C Pins

2.4.3.1 PCO to PC1 — GPIO (PC[0:1]) / Analog Input (AN[32:33])
PC[0:1] are GPIO pins. AN[32:33] are single-ended analog input pins.

2.43.2 PC2 — GPIO (PC[2]) / Analog Input (AN[34]) / Nexus Event In (EVTI)
PC[2] is a GPIO pin. AN[34] is a single-ended analog input pin. EVTI is the Nexus Event Input pin.

2.43.3 PC3 — GPIO (PCI[3]) / Analog Input (AN[35]) / Nexus Event Out (EVTO)
PC[3] is a GPIO pin. AN[35] is a single-ended analog input pin. EVTO is the Nexus Event Output pin.

2434 PC4 — GPIO (PCI[4]) / Analog Input (AN[36])

PC[4] is a GPIO pin. AN[36] is a single-ended analog input pin.

2435 PC5 — GPIO (PC[5]) / Analog Input (AN[37]) / Z6 Non-Maskable Interrupt
(Z6_NMI)

PCI5] is a GPIO pin. AN[37] is a single-ended analog input pin. Z6_NMI is the non-maskable interrupt
input pin for the Z6 core.

2.4.3.6 PC6 — GPIO (PC[6]) / Analog Input (AN[38]) / Z0 Non-Maskable Interrupt
(Z0_NMI)

PCI[6] is a GPIO pin. AN[38] is a single-ended analog input pin. Z0_NMI is the non-maskable interrupt
input pin for the Z0 core.

2.437 PC7 — GPIO (PC[7]) / Analog Input (AN[39]) / FlexRay Debug 3
(FR_DBG[3])

PC[7] isa GPIO pin. AN[39] is a single-ended analog input pin. FR_DBG][3] is one of the FlexRay debug
output port pins.
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2.4.3.8 PC8 — GPIO (PCI[8]) / Analog Input (AN[40]) / FlexRay Debug 2
(FR_DBG[2])

PC[8] is a GPIO pin. AN[40] is a single-ended analog input pin. FR_DBG][2] is one of the FlexRay debug

output port pins.

2.4.3.9 PC9 — GPIO (PC[9]) / Analog Input (AN[41]) / FlexRay Debug 1
(FR_DBG[1])

PC[9] is a GPIO pin. AN[41] is a single-ended analog input pin. FR_DBG][1] is one of the FlexRay debug

output port pins.

24.3.10 PC10— GPIO (PC[10])/ Analog Input (AN[42]) / FlexRay Debug 0
(FR_DBG[0])

PC[10] isa GPIO pin. AN[42] is a single-ended analog input pin. FR_DBG]JO0] is one of the FlexRay debug

output port pins.

24.3.11 PC11 — GPIO (PC[11])/ Analog Input (AN[43]) / I2C_C Serial Clock Line
(SCL_C)

PC[11] is a GPIO pin. AN[43] is a single-ended analog input pin. SCL_C is the serial clock signal for the
12C_C module.

24.3.12 PC12 — GPIO (PC[12]) / Analog Input (AN[44]) / I2C_C Serial Data Line
(SDA_C)

PC[12] is a GPIO pin. AN[44] is a single-ended analog input pin. SDA_C is the serial data line for the
12C_B module.

2.4.3.13 PC13 — GPIO (PC[13]) / Analog Input (AN[45]) / External Analog Mux
Address Output (MA[0])

PC[13] is a GPIO pin. AN[45] is a single-ended analog input pin. MA[0] is an address output for an
external analog multiplexer used to select the multiplexer input channel to connect to the ADC.

2.4.3.14 PC14 — GPIO (PC[14]) / Analog Input (AN[46]) / External Analog Mux
Address Output (MA[1])

PC[14] is a GPIO pin. AN[46] is a single-ended analog input pin. MA[1] is an address output for an
external analog multiplexer used to select the multiplexer input channel to connect to the ADC.

2.4.3.15 PC15— GPIO (PC[15]) / Analog Input (AN[47]) / External Analog Mux
Address Output (MA[2])

PC[15] is a GPIO pin. AN[47] is a single-ended analog input pin. MA[2] is an address output for an
external analog multiplexer used to select the multiplexer input channel to connect to the ADC.

MPC5668x Microcontroller Reference Manual, Rev. 4

Freescale Semiconductor 2-25



Signal Description

2.4.4 Port D Pins

2441 PDO — GPIO (PD[0]) / CAN_A Transmit (CNTX_A)
PD[0] is a GPIO pin. CNTX_A is the transmit output pin for the FlexCAN A module.

2.4.42  PD1— GPIO (PD[1])/ CAN_A Receive (CNRX_A)

PD[1] is a GPIO pin. CNRX_A is the receive input pin for the FlexCAN A module. PD[1] can be
configured as a wakeup pin in the CRP_PWKENL register.

2443 PD2 — GPIO (PD[2]) / CAN_B Transmit (CNTX_B)
PD[2] is a GPIO pin. CNTX_B is the transmit output pin for the FlexCAN B module.

2444 PD3 — GPIO (PD[3]) / CAN_B Receive (CNRX_B)

PD[3] is a GPIO pin. CNRX_B is the receive input pin for the FlexCAN B module. PD[3] can be
configured as a wakeup pin in the CRP_PWKENL register.

2445 PD4 — GPIO (PD[4]) / CAN_C Transmit (CNTX_C)

PD[4] is a GPIO pin. CNTX_C is the transmit output pin for the FlexCAN C module.

2.4.46 PD5— GPIO (PD[5]) / CAN_C Receive (CNRX_C)

PD[5] is a GPIO pin. CNRX_C is the receive input pin for the FlexCAN C module. PD[5] can be
configured as a wakeup pin in the CRP_PWKENL register.

24.4.7 PD6 — GPIO (PD[6]) / CAN_D Transmit (CNTX_D) / TXD_K / I2C_B Serial
Clock Line (SCL_B)

PD[6] is a GPIO pin. CNTX_D is the transmit output pin for the FlexCAN D module. TXD_K is the
transmit output pin for the eSCI K module. SCL_B is the serial clock signal for the 1°C B module.

24438 PD7 — GPIO (PD[7]) / CAN_D Receive (CNRX_D)/RXD_K / 12C_B Serial
Data Line (SDA_B)

PD[7] is a GPIO pin. CNRX_D is the receive input pin for the FlexCAN D module. RXD_K is the receive
input pin for the eSCI K module. SDA_B is the serial data line for the 12C B module. PD[7] can be
configured as a wakeup pin in the CRP_PWKENL register.

2449 PD8 — GPIO (PD[8])/ CAN_E Transmit (CNTX_E)/TXD_LK/I?C_C Serial
Clock Line (SCL_C)

PD[8] is a GPIO pin. CNTX_E is the transmit output pin for the FlexCAN E module. TXD_L is the
transmit output pin for the eSCI L module. SCL_C is the serial clock signal for the 1°C C module.
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2.4.4.10 PD9 — GPIO (PD[9]) / CAN_E Receive (CNRX_E) / RXD_L / I’C_C Serial
Data Line (SDA_C)

PD[9] is a GPIO pin. CNRX_E is the receive input pin for the FlexCAN E module. RXD_L is the receive
input pin for the eSCI L module.SDA_C is the serial data line for the 12C C module. PD[9] can be
configured as a wakeup pin in the CRP_PWKENL register.

24.4.11 PD10— GPIO (PD[10]) / CAN_F Transmit (CNTX_F)/ TXD_M/ I’C_D
Serial Clock Line (SCL_D)

PD[10] is a GPIO pin. CNTX _F is the transmit output pin for the FlexCAN F module. TXD_M is the

transmit output pin for the eSCI M module. SCL_D is the serial clock signal for the 12C D module.

24412 PD11 — GPIO (PD[11])/ CAN_F Receive (CNRX_F)/RXD_M/ 1’C_D
Serial Data Line (SDA_D)

PD[11] isa GPIO pin. CNRX_F is the receive input pin for the FlexCAN F module. RXD_M is the receive
input pin for the eSCI M module.SDA_D is the serial data line for the 12C D module. PD[11] can be
configured as a wakeup pin in the CRP_PWKENL register.

24413 PD12 — GPIO (PD[12]) / eSCI_A Transmit (TXD_A)
PD[12] is a GPIO pin. TXD_A is the transmit output pin for the eSCI A module.

2.4.414 PD13 — GPIO (PD[13])/ eSCI_A Receive (RXD_A)

PD[13] is a GPIO pin. RXD_A is the receive input pin for the eSCI A module. PD[13] can be configured
as a wakeup pin in the CRP_PWKENL register.

24.4.15 PD14 — GPIO (PD[14]) / eSCI_B Transmit (TXD_B)
PD[14] is a GPIO pin. TXD_B is the transmit output pin for the eSCI B module.

2.4.416 PD15 — GPIO (PD[15]) / eSCI_B Receive (RXD_B)

PD[15] is a GPIO pin. RXD_B is the receive input pin for the eSCI B module. PD[15] can be configured
as a wakeup pin in the CRP_PWKENL register.

2.4.5 Port E Pins

2.451 PEO— GPIO (PE[0]) / eSCI_C Transmit (TXD_C)/ eMIOS Channel
(eMIOS[31])

PE[0] is a GPIO pin. TXD_C is the transmit output pin for the eSCI C module. eMIOS[31] is an
input/output channel pin for the eM10S200 module.
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2.4.5.2 PE1 — GPIO (PE[1]) / eSCI_C Receive (RXD_C)/eMIOS Channel
(eMIOS[30])

PE[1] isa GPIO pin. RXD_C is the receive input pin for the eSCI C module. eMIOS[30] is an input/output
channel pin for the eM10S200 module. PE[1] can be configured as a wakeup pin in the CRP_PWKENL
register.

2453 PE2 — GPIO (PE[2]) / eSCI_D Transmit (TXD_D) / eMIOS Channel
(eMIOS[29])

PE[2] is a GPIO pin. TXD_D is the transmit output pin for the eSCI D module. eMI0S[29] is an
input/output channel pin for the eMI0S200 module.

2.45.4 PE3 — GPIO (PE[3])/ eSCI_D Receive (RXD D) /eMIOS Channel
(eMIOS[28])

PE[3] isa GPIO pin. RXD_D is the receive input pin for the eSCI D module. eMIOS[28] is an input/output
channel pin for the eMI10S200 module. PE[3] can be configured as a wakeup pin in the CRP_PWKENL
register.

2455 PE4 — GPIO (PE[4]) / eSCI_E Transmit (TXD_E) / eMIOS Channel
(eMIOS[27])

PE[4] is a GPIO pin. TXD_E is the transmit output pin for the eSCI E module. eMIOS[27] is an
input/output channel pin for the eMI10S200 module.

2.456 PE5— GPIO (PE[5]) / eSCI_E Receive (RXD_E)/ eMIOS Channel
(eMIOS[26])

PE[5] isa GPIO pin. RXD_E is the receive input pin for the eSCI E module. eMI0S[26] is an input/output
channel pin for the eM10S200 module. PE[5] can be configured as a wakeup pin in the CRP_PWKENL
register.

2457 PE6 — GPIO (PE[6]) / eSCI_F Transmit (TXD_F) / eMIOS Channel
(eMIOS[25])

PE[6] is a GPIO pin. TXD_F is the transmit output pin for the eSCI F module. eMIOS[25] is an
input/output channel pin for the eM10S200 module.

2.458 PE7 — GPIO (PE[7]) / eSCI_F Receive (RXD_F) / eMIOS Channel

(eMIOS[24])

PE[7] isa GPIO pin. RXD_F is the receive input pin for the eSCI F module. eMI10S[24] is an input/output
channel pin for the eMI10S200 module. PE[7] can be configured as a wakeup pin in the CRP_PWKENL
register.
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2459 PE8 — GPIO (PE[8]) / eSCI_G Transmit (TXD_G) / DSPI_A Peripheral
Chip Select (PCS_A[1])

PE[8] is a GPIO pin. TXD_G is the transmit output pin for the eSCI G module. PCS_A[1] is a peripheral
chip select output pin for the DSPI A module.

2.45.10 PE9 — GPIO (PE[9])/eSCI_G Receive (RXD_G)/DSPI_A Peripheral Chip
Select (PCS_A[4])

PE[9] is a GPIO pin. RXD_G is the receive input pin for the eSCI G module. PCS_A[4] is a peripheral
chip select output pin for the DSP1 A module. PE[9] can be configured as a wakeup pin in the
CRP_PWKENH register.

2.4.5.11 PE10— GPIO (PE[10]) / eSCI_H Transmit (TXD_H) / DSPI_B Peripheral
Chip Select (PCS_BJ[3])

PE[10] isa GPIO pin. TXD_H is the transmit output pin for the eSCI H module. PCS_B[3] is a peripheral
chip select output pin for the DSPI B module.

2.4.5.12 PE11— GPIO (PE[11]) / eSCI_H Receive (RXD_H) / DSPI_B Peripheral
Chip Select (PCS_BJ[2])

PE[11] is a GPIO pin. RXD_H is the receive input pin for the eSCI H module. PCS_BJ2] is a peripheral
chip select output pin for the DSPI B module. PE[11] can be configured as a wakeup pin in the
CRP_PWKENH register.

2.4.5.13 PE12 — GPIO (PE[12]) / eSCI_J Transmit (TXD_J) / DSPI_C Peripheral
Chip Select (PCS_CI[5])

PE[12] is a GPIO pin. TXD_J is the transmit output pin for the eSCI J module. PCS_CJ[5] is a peripheral
chip select output pin for the DSPI C module.

2.4.5.14 PE13 — GPIO (PE[13])/ eSCI_J Receive (RXD_J)/ DSPI_C Peripheral
Chip Select (PCS_C[3])

PE[13] isa GPIO pin. RXD_Jis the receive input pin for the eSCI J module. PCS_C[3] is a peripheral chip
select output pin for the DSPI C module. PE[13] can be configured as a wakeup pin in the CRP_PWKENH
register.

2.4.5.15 PE14 — GPIO (PE[14]) / I’C_A Serial Clock Line (SCL_A) / DSPI_D
Peripheral Chip Select (PCS_DI[2])

PE[14] is a GPIO pin. SCL_A is the serial clock signal for the 1°C A module. PCS_D[2] is a peripheral
chip select output pin for the DSPI D module.
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2.4.5.16 PE15 — GPIO (PE[15]) / I>C_A Serial Data Line (SDA_A) / DSPI_D
Peripheral Chip Select (PCS_DI[5])

PE[15] is a GPIO pin. SDA_A is the serial data line for the 1°C A module. PCS_DI[5] is a peripheral chip
select output pin for the DSPI D module.

2.4.6 Port F Pins

2.4.6.1 PFO0 — GPIO (PF[0]) / DSPI_A Clock (SCK_A)
PF[0] is a GPIO pin. SCK_A is the SPI clock pin for the DSPI A module.

2.4.6.2 PF1 — GPIO (PF[1]) / DSPI_A Data Output (SOUT_A)
PF[1] is a GPIO pin. SOUT_A is the data output pin for the DSPI A module.

2.4.6.3 PF2 — GPIO (PF[2]) / DSPI_A Data Input (SIN_A)
PF[2] is a GPIO pin. SIN_A is the data input pin for the DSPI A module.

24.6.4 PF3 — GPIO (PF[3]) / DSPI_A Peripheral Chip Select (PCS_A[0]) /
DSPI_B Peripheral Chip Select (PCS_B[5]) / DSPI_C Peripheral Chip
Select (PCS_C[4])

PF[3] is a GPIO pin. PCS_AJ[0] is a peripheral chip select input/output pin for the DSPI A module.
PCS_BJ5] is a peripheral chip select output pin for the DSP1 B module. PCS_C[4] is a peripheral chip
select output pin for the DSPI C module. PF[3] can be configured as a wakeup pin in the CRP_PWKENH
register.

2.46.5 PF4 — GPIO (PF[4]) / DSPI_B Clock (SCK_B) / DSPI_A Peripheral Chip
Select (PCS_A[1]) / DSPI_C Peripheral Chip Select (PCS_C[2])

PF[4] is a GPIO pin. SCK_B is the SPI clock pin for the DSPI B module. PCS_A[1] is a peripheral chip
select output pin for the DSPI A module. PCS_C[2] is a peripheral chip select output pin for the DSPI C
module.

2.4.6.6 PF5 — GPIO (PF[5])/ DSPI_B Data Output (SOUT_B)/ DSPI_A Peripheral
Chip Select (PCS_A[2]) / DSPI_C Peripheral Chip Select (PCS_C[3])

PF[5] isa GPIO pin. SOUT_B is the data output pin for the DSPI B module. PCS_A[2] is a peripheral chip
select output pin for the DSPI A module. PCS_C[3] is a peripheral chip select output pin for the DSPI C
module.
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24.6.7 PF6 — GPIO (PF[6]) / DSPI_B Data Input (SIN_B) / DSPI_A Peripheral
Chip Select (PCS_A[3]) / DSPI_C Peripheral Chip Select (PCS_CI[5])

PF[6] is a GPIO pin. SIN_B is the data input pin for the DSPI B module. PCS_A[3] is a peripheral chip
select output pin for the DSPI A module. PCS_C[5] is a peripheral chip select output pin for the DSPI C
module.

2.4.6.8 PF7 — GPIO (PF[7]) / DSPI_B Peripheral Chip Select (PCS_BJ[0]) /
DSPI_C Peripheral Chip Select / (PCS_C[5]) / DSPI_D Peripheral Chip
Select (PCS_D[4])

PF[7] is a GPIO pin. PCS_BJ[0] is a peripheral chip select input/output pin for the DSPI B module.
PCS_CJ5] is a peripheral chip select output pin for the DSPI C module. PCS_DJ4] is a peripheral chip
select output pin for the DSP1 D module. PF[7] can be configured as a wakeup pin in the CRP_PWKENH
register.

2.4.6.9 PF8 — GPIO (PF[8]) / DSPI_C Clock (SCK_C)

PF[8] is a GPIO pin. SCK_C is the SPI clock pin for the DSPI C module.

24.6.10 PF9 — GPIO (PF[9]) / DSPI_C Data Output (SOUT_C)
PF[9] is a GPIO pin. SOUT _C is the data output pin for the DSPI C module.

2.4.6.11 PF10 — GPIO (PF[10]) / DSPI_C Data Input (SIN_C)
PF[10] is a GPIO pin. SIN_C is the data input pin for the DSPI C module.

2.4.6.12 PF11 — GPIO (PF[11])/ DSPI_C Peripheral Chip Select (PCS_C[0]) /
DSPI_D Peripheral Chip Select / (PCS_D[5]) / DSPI_A Peripheral Chip
Select (PCS_A[4])

PF[11] is a GPIO pin. PCS_C[0] is a peripheral chip select input/output pin for the DSPI C module.
PCS_D[5] is a peripheral chip select output pin for the DSPI D module. PCS_A[4] is a peripheral chip
select output pin for the DSPI A module. PF[11] can be configured as a wakeup pin in the CRP_PWKENH
register.

24.6.13 PF12 — GPIO (PF[12])/ DSPI_D Clock (SCK_D)

PF[12] is a GPIO pin. SCK_D is the SPI clock pin for the DSPI D module.

2.4.6.14 PF13 — GPIO (PF[13])/ DSPI_D Data Output (SOUT_D)
PF[13] is a GPIO pin. SOUT_D is the data output pin for the DSPI D module.
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2.4.6.15 PF14 — GPIO (PF[14]) / DSPI_D Data Input (SIN_D)
PF[14] is a GPIO pin. SIN_D is the data input pin for the DSPI D module.

2.4.6.16 PF15 — GPIO (PF[15]) / DSPI_D Peripheral Chip Select (PCS_D[0]) /
DSPI_A Peripheral Chip Select (PCS_A[5]) / DSPI_B Peripheral Chip
Select (PCS_B[4])

PF[15] is a GPIO pin. PCS_DI[0] is a peripheral chip select input/output pin for the DSPI D module.
PCS_A[5] is a peripheral chip select output pin for the DSPI A module. PCS_B[4] is a peripheral chip
select output pin for the DSPI B module. PF[15] can be configured as a wakeup pin in the CRP_PWKENH
register.

2.4.7 Port G Pins

2.4.71 PGO0 — GPIO (PG[0]) / DSPI_A Peripheral Chip Select (PCS_A[4]) /
DSPI_B Peripheral Chip Select (PCS_B[3]) / Analog Input (AN[48])

PGJ[0] is a GPIO pin. PCS_A[4] is a peripheral chip select output pin for the DSPI A module. PCS_BJ[3]
is a peripheral chip select output pin for the DSPI B module. AN[48] is a single-ended analog input pin.

24.7.2 PG1 — GPIO (PG[1]) / DSPI_A Peripheral Chip Select (PCS_A[5])/
DSPI_B Peripheral Chip Select (PCS_BI[4]) / Analog Input (AN[49])

PG[1] is a GPIO pin. PCS_A[5] is a peripheral chip select output pin for the DSP1 A module. PCS_BJ4]
is a peripheral chip select output pin for the DSPI B module. AN[49] is a single-ended analog input pin.

24.7.3 PG2 — GPIO (PG[2]) / DSPI_D Peripheral Chip Select (PCS_DI[1])/ 1’c_c
Serial Clock Line (SCL_C) / Analog Input (AN[50])

PGJ[2] isa GPIO pin. PCS_DI[1] is a peripheral chip select output pin for the DSPI D module. SCL_C is
the serial clock signal for the I°C_C module. AN[50] is a single-ended analog input pin.

24.7.4 PG3 — GPIO (PG[3])/ DSPI_D Peripheral Chip Select (PCS_D[2])/I>C_C
Serial Data Line (SDA_C) / Analog Input (AN[51])

PG[3] is a GPIO pin. PCS_DJ2] is a peripheral chip select output pin for the DSPI D module. SDA_C is
the serial data line for the 1°C_C module. AN[51] is a single-ended analog input pin.

24.7.5 PG4 — GPIO (PG[4]) / DSPI_D Peripheral Chip Select (PCS_DI[3])/ 1’C_B
Serial Clock Line (SCL_B) / Analog Input (AN[52])

PG[4] is a GPIO pin. PCS_DI3] is a peripheral chip select output pin for the DSPI D module. SCL_B is
the serial clock signal for the 1°C_B module. AN[52] is a single-ended analog input pin.
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2.4.7.6 PG5 — GPIO (PG[5]) / DSPI_D Peripheral Chip Select (PCS_D[4])/ 1’C_B
Serial Data Line (SDA_B) / Analog Input (AN[53])

PGJ[5] isa GPIO pin. PCS_DI[4] is a peripheral chip select output pin for the DSPI D module. SDA B is
the serial data line for the I_ZC_B module. AN[53] is a single-ended analog input pin.

24.7.7 PG6 — GPIO (PG[6]) / DSPI_C Peripheral Chip Select (PCS_C[1])/
Ethernet Management Data Clock (FEC_MDC) / Analog Input (AN[54])

PG[6] is a GPIO pin. PCS_C[1] is a peripheral chip select output pin for the DSPI C module. FEC_MDC
is the Ethernet management data clock output pin. AN[54] is a single-ended analog input pin.

2.4.7.8 PG7 — GPIO (PG[7]) / DSPI_C Peripheral Chip Select (PCS_C[2]) /
Ethernet Management Data I/0 (FEC_MDIO) / Analog Input (AN[55])

PG[7] isa GPIO pin. PCS_C[2] is a peripheral chip select output pin for the DSPI C module. FEC_MDIO
is the Ethernet management data 1/O pin. AN[55] is a single-ended analog input pin.

24.7.9 PG8 — GPIO (PG[8]) / eMIOS Channel (eMIOS[7]) / Ethernet Transmit
Clock (FEC_TX_CLK) / Analog Input (AN[56])

PG[8] is a GPIO pin. eMIOS[7] is an input/output channel pin for the eM10S200 module. FEC_TX CLK
is the Ethernet transmit clock input pin. AN[56] is a single-ended analog input pin.

24.710 PG9 — GPIO (PG[9]) / eMIOS Channel (eMIOS[6]) / Ethernet Carrier
Sense (FEC_CRS) / Analog Input (AN[57])

PGJ[9] is a GPIO pin. eMIOS[6] is an input/output channel pin for the eMIOS200 module. FEC_CRS is
the Ethernet carrier sense input pin. AN[57] is a single-ended analog input pin.

24.711 PG10— GPIO (PG[10]) / eMIOS Channel (eMIOS[5]) / Ethernet Transmit
Error (FEC_TX_ER)/ Analog Input (AN[58])

PG[10] is a GPIO pin.eMIOS[5] is an input/output channel pin for the eM10S200 module. FEC_TX_ER
is the Ethernet transmit error output pin. AN[58] is a single-ended analog input pin.

24.712 PG11 — GPIO (PG[11]) / eMIOS Channel (eMIOS[4]) / Ethernet Receive
Clock (FEC_RX_CLK) / Analog Input (AN[59])

PG[11] isa GPIO pin. eMIOS[4] is an input/output channel pin for the eMI0S200 module. FEC_RX_CLK
is the Ethernet receive clock input pin. AN[59] is a single-ended analog input pin.

24.713 PG12 — GPIO (PG[12]) / eMIOS Channel (eMIOS[3]) / Ethernet Transmit
Data (FEC_TXD[0]) / Analog Input (AN[60])

PG[12] is a GPIO pin. eMIOS][3] is an input/output channel pin for the eMI0S200 module. FEC_TXDIO0]
is an Ethernet transmit data output pin. AN[60] is a single-ended analog input pin.
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24.714 PG13 — GPIO (PG[13]) / eMIOS Channel (eMIOS[2]) / Ethernet Transmit
Data (FEC_TXD[1]) / Analog Input (AN[61])

PG[13] isa GPIO pin. eMIOS[2] is an input/output channel pin for the eMI10S200 module. FEC_TXDJ[1]
is an Ethernet transmit data output pin. AN[61] is a single-ended analog input pin.

24.715 PG14 — GPIO (PG[14]) / eMIOS Channel (eMIOS[1] / Ethernet Transmit
Data (FEC_TXD[2]) / Analog Input (AN[62])

PG[14] is a GPIO pin. eMIOS][1] is an input/output channel pin for the eMI0S200 module. FEC_TXDI2]
is an Ethernet transmit data output pin. AN[62] is a single-ended analog input pin.

24.716 PG15— GPIO (PG[15]) / eMIOS Channel (eMIOS[0]) / Ethernet Transmit
Data (FEC_TXD[3]) / Analog Input (AN[63])

PG[15] isa GPIO pin. eMIOS[0] is an input/output channel pin for the eMI10S200 module. FEC_TXDI3]
is an Ethernet transmit data output pin. AN[63] is a single-ended analog input pin.

2.4.8 Port H Pins

2.4.8.1 PHO — GPIO (PH[0]) / eMIOS Channel (eMIOS[31]) / Ethernet Collision
(FEC_COL)

PH[0] is a GPIO pin. eMIOS[31] is an input/output channel pin for the eM10S200 module. FEC_COL is
the Ethernet collision output pin.

2.4.8.2 PH1 — GPIO (PH[1]) / eMIOS Channel (eMIOS[30]) / Ethernet Receive
Data Valid (FEC_RX_DV)

PH[1] is a GPIO pin. eMIOS[30] is an input/output channel pin for the eMI0S200 module. FEC_RX DV
the Ethernet receive data valid input pin.

2.4.8.3 PH2 — GPIO (PH[2]) / eMIOS Channel (eMIOS[29]) / Ethernet Transmit
Enable (FEC_TX_EN)

PH[2] is a GPIO pin. eMIOS[29] is an input/output channel pin for the eM10S200 module. FEC_TX_EN
is the Ethernet transmit enable output pin.

2484 PH3 — GPIO (PH[3]) / eMIOS Channel (eMIOS[28]) / Ethernet Receive
Error (FEC_RX_ER)

PH[3] is a GPIO pin. eMIOS[28] is an input/output channel pin for the eM10S200 module. FEC_RX_ER
the Ethernet receive error input pin.
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2.4.8.5 PH4 — GPIO (PH[4]) / eMIOS Channel (eMIOS[27]) / Ethernet Receive
Data (FEC_RXD][0])

PH[4] is a GPIO pin. eMIOS[27] is an input/output channel pin for the eM10S200 module. FEC_RXDI0]

is an Ethernet receive data input pin.

2.4.8.6 PH5 — GPIO (PH[5]) / eMIOS Channel (eMIOS[26]) / Ethernet Receive
Data (FEC_RXDI[1])

PH[5] is a GPIO pin. eMIOS[26] is an input/output channel pin for the eM10S200 module. FEC_RXDI[1]

is an Ethernet receive data input pin.

2.4.8.7 PH6 — GPIO (PH[6]) / eMIOS Channel (eMIOS[25]) / Ethernet Receive
Data (FEC_RXDI[2])

PHI[6] is a GPIO pin. eMIOS[25] is an input/output channel pin for the eM10S200 module. FEC_RXDJ[2]

is an Ethernet receive data input pin.

2.4.8.8 PH7 — GPIO (PH[7]) / eMIOS Channel (eMIOS[24]) / Ethernet Receive
Data (FEC_RXDI[3])

PH[7] is a GPIO pin. eMIOS[24] is an input/output channel pin for the eM10S200 module. FEC_RXDI3]

is an Ethernet receive data input pin.

2.4.8.9 PH8 — GPIO (PH[8]) / eMIOS Channel (eMIOS[23])
PH[8] is a GPIO pin. eMIOS[23] is an input/output channel pin for the eM10S200 module.

2.4.8.10 PH9 — GPIO (PH[9]) / eMIOS Channel (eMIOS[22])
PH[9] is a GPIO pin. eMI0S[22] is an input/output channel pin for the eM10S200 module.

248.11 PH10 — GPIO (PH[10]) / eMIOS Channel (eMIOS[21])
PH[10] is a GPIO pin. eMIOS[21] is an input/output channel pin for the eMIOS200 module.

24812 PH11 — GPIO (PH[11]) / eMIOS Channel (eMIOS[20])
PH[11] is a GPIO pin. eMIOS[20] is an input/output channel pin for the eM10S200 module.

2.4.8.13 PH12 — GPIO (PH[12]) / eMIOS Channel (eMIOS[19])
PH[12] is a GPIO pin. eMIOS[19] is an input/output channel pin for the eMIO0S200 module.

248.14 PH13 — GPIO (PH[13]) / eMIOS Channel (eMIOS[18])
PH[13] is a GPIO pin. eMIOS[18] is an input/output channel pin for the eMIOS200 module.
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24.8.15 PH14 — GPIO (PH[14]) / eMIOS Channel (eMIOS[17])
PH[14] is a GPIO pin. eMIOS[17] is an input/output channel pin for the eMIOS200 module.

24.8.16 PH15— GPIO (PH[15]) / eMIOS Channel (eMIOS[16])
PH[15] is a GPIO pin. eMIOS[16] is an input/output channel pin for the eMIOS200 module.

2.4.9 Port J Pins

2.4.91 PJO — GPIO (PJ[0]) / eMIOS Channel (eMIOS[15]) / DSPI_A Peripheral
Chip Select (PCS_A[4])

PJ[0] is a GPIO pin. eMIOS[15] is an input/output channel pin for the eM10S200 module. PCS_A[4] isa
peripheral chip select output pin for the DSPI A module.

2.4.9.2 PJ1 — GPIO (PJ[1]) / eMIOS Channel (eMIOS[14]) / DSPI_A Peripheral
Chip Select (PCS_A[5])

PJ[1] is a GPIO pin. eMIOS[14] is an input/output channel pin for the eM10S200 module. PCS_A[5] isa
peripheral chip select output pin for the DSPI A module.

2.4.93 PJ2 — GPIO (PJ[2]) / eMIOS Channel (eMIOS[13]) / DSPI_B Peripheral
Chip Select (PCS_BJ[1])

PJ[2] is a GPIO pin. eMIOS[13] is an input/output channel pin for the eMI0S200 module. PCS_B[1] isa
peripheral chip select output pin for the DSPI B module.

2.4.9.4 PJ3 — GPIO (PJ[3]) / eMIOS Channel (eMIOS[12]) / DSPI_B Peripheral
Chip Select (PCS_BJ[2])

PJ[3] is a GPIO pin. eMIOS[12] is an input/output channel pin for the eMI0S200 module. PCS_B[2] isa
peripheral chip select output pin for the DSPI B module.

2.4.9.5 PJ4 — GPIO (PJ[4]) / eMIOS Channel (eMIOS[11]) / DSPI_C Peripheral
Chip Select (PCS_C[3])

PJ[4] is a GPIO pin. eMIOS[11] is an input/output channel pin for the eMIOS200 module. PCS_C[3] isa
peripheral chip select output pin for the DSPI C module.

2.4.9.6 PJ5 — GPIO (PJ[5]) / eMIOS Channel (eMIOS[10]) / DSPI_C Peripheral
Chip Select (PCS_C[4])

PJ[5] is a GPIO pin. eMIOS[10] is an input/output channel pin for the eMI0S200 module. PCS_C[4] isa
peripheral chip select output pin for the DSPI C module.
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2.4.9.7 PJ6 — GPIO (PJ[6]) / eMIOS Channel (eMIOS[9]) / DSPI_D Peripheral
Chip Select (PCS_DI[5])

PJ[6] is a GPIO pin. eMIOS[9] is an input/output channel pin for the eM10S200 module. PCS_DI[5] is a

peripheral chip select output pin for the DSPI D module.

2.4.9.8 PJ7 — GPIO (PJ[7]) / eMIOS Channel (eMIOS[8]) / DSPI_D Peripheral
Chip Select (PCS_D[1])

PJ[7] is a GPIO pin. eMIOS[8] is an input/output channel pin for the eMI10S200 module. PCS_D[1] is a

peripheral chip select output pin for the DSPI D module.

2.4.9.9 PJ8 — GPIO (PJ[8]) / eMIOS Channel (eMIOS[7])

PJ[8] is a GPIO pin. eMIOS[7] is an input/output channel pin for the eM10S200 module. PJ[8] can be

configured as a wakeup pin in the CRP_PWKENH register.

249.10 PJ9 — GPIO (PJ[9]) / eMIOS Channel (eMIOS[6])

PJ[9] is a GPIO pin. eMIOS[6] is an input/output channel pin for the eMI10S200 module. PJ[9] can be

configured as a wakeup pin in the CRP_PWKENH register.

249.11 PJ10— GPIO (PJ[10]) / eMIOS Channel (eMIOS[5])

PJ[10] is a GPIO pin. eMIOS[5] is an input/output channel pin for the eM10S200 module. PJ[10] can be

configured as a wakeup pin in the CRP_PWKENH register.

249.12 PJ11 — GPIO (PJ[11]) / eMIOS Channel (eMIOS[4])

PJ[11] is a GPIO pin. eMIOS[4] is an input/output channel pin for the eM10S200 module. PJ[11] can be

configured as a wakeup pin in the CRP_PWKENH register.

24913 PJ12 — GPIO (PJ[12]) / eMIOS Channel (eMIOS[3])

PJ[12] is a GPIO pin. eMIOS[3] is an input/output channel pin for the eM10S200 module. PJ[12] can be

configured as a wakeup pin in the CRP_PWKENH register.

24914 PJ13 — GPIO (PJ[13])/ eMIOS Channel (eMIOS[2])

PJ[13] is a GPIO pin. eMIOS]2] is an input/output channel pin for the eM10S200 module. PJ[13] can be

configured as a wakeup pin in the CRP_PWKENH register.

24.9.15 PJ14 — GPIO (PJ[14]) / eMIOS Channel (eMIOS[1])

PJ[14] is a GPIO pin. eMIOS[1] is an input/output channel pin for the eM10S200 module. PJ[14] can be
configured as a wakeup pin in the CRP_PWKENH register.
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249.16 PJ15— GPIO (PJ[15]) / eMIOS Channel (eMIOS[0])
PJ[15] is a GPIO pin. eMIOS[0] is an input/output channel pin for the eMI10S200 module.

2.4.10 Port K Pins

2.410.1 PKO — GPIO (PK[0]) / Media Local Bus Clock (MLBCLK) / DSPI_B Clock
(SCK_B) / Clock Output (CLKOUT)

PK[O0] is a GPIO pin. MLBCLK is the Media Local Bus (MLB) clock input pin. SCK_B is the SPI clock
pin for the DSPI B module. CLKOUT is the external bus interface clock output (test mode only).

2.4.10.2 PK1 — GPIO (PK[1]) / Media Local Bus Signal (MLBSIG) / DSPI_B Data
Output (SOUT_B) / DSPI_D Peripheral Chip Select (PCS_D[4])

PK[1] is a GPIO pin. MLBSIG is the bidirectional signal line that transfers bus management data to/from
the MOST network controller. SOUT _B is the data output pin for the DSPI B module. PCS_DJ[4] is a
peripheral chip select output pin for the DSPI D module.

2.4.10.3 PK2 — GPIO (PK[2]) / Media Local Bus Data (MLBDAT) / DSPI_B Data
Input (SIN_B) / DSPI_D Peripheral Chip Select (PCS_DI[5])

PK[2] is a GPIO pin. MLBDAT is the bidirectional data line that transfers user data to/from the MOST
network controller. SIN_B is the data input pin for the DSPI B module. PCS_DI[5] is a peripheral chip
select output pin for the DSPI D module.

2.4.10.4 PK3 — GPIO (PK[3])/ FlexRay Channel A Receive (FR_A_RX) / External
Analog Mux Address Output (MA[0]) / DSPI_C Peripheral Chip Select
(PCS_C[1])

PK[3] isa GPIO pin. FR_A_RX in the FlexRay Channel A receive pin. MA[O0] is an address output for an
external analog multiplexer used to select the multiplexer input channel to connect to the ADC. PCS_CJ[1]
is a peripheral chip select output pin for the DSPI C module. PK[3] can be configured as a wakeup pin in
the CRP_PWKENH register.

2.4.10.5 PK4 — GPIO (PK[4])/ FlexRay Channel A Transmit (FR_A_TX) / External
Analog Mux Address Output (MA[1]) / DSPI_C Peripheral Chip Select
(PCS_CJ2])

PK[4] is a GPIO pin. FR_A_TX is the FlexRay Channel A transmit pin. MA[1] is an address output for
an external analog multiplexer used to select the multiplexer input channel to connect to the ADC.
PCS_CJ2] is a peripheral chip select output pin for the DSPI C module.
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2.4.10.6 PK5 — GPIO (PK[5]) / FlexRay Channel A Transmit Enable
(FR_A_TX_EN) / External Analog Mux Address Output (MA[2]) / DSPI_C
Peripheral Chip Select (PCS_C[3])

PK[5] isa GPIO pin. FR_A_TX_EN in the FlexRay Channel A transmit enable pin. MA[2] is an address
output for an external analog multiplexer used to select the multiplexer input channel to connect to the
ADC. PCS_C[3] is a peripheral chip select output pin for the DSPI C module.

2.4.10.7 PK6 — GPIO (PK[6]) / FlexRay Channel B Receive (FR_B_RX)/ DSPI_B
Peripheral Chip Select (PCS_B[1]) / DSPI_C Peripheral Chip Select
(PCS_C[4])

PK[6] is a GPIO pin. FR_B_RX in the FlexRay Channel B receive pin. PCS_BJ[1] is a peripheral chip
select output pin for the DSPI B module. PCS_CJ[4] is a peripheral chip select output pin for the DSPI C
module. PK[6] can be configured as a wakeup pin in the CRP_PWKENH register.

2.4.10.8 PK7 — GPIO (PK][7]) / FlexRay Channel B Transmit (FR_B_TX)/ DSPI_B
Peripheral Chip Select (PCS_B[2]) / DSPI_C Peripheral Chip Select
(PCS_C[5])

PK[7] is a GPIO pin. FR_B_TX is the FlexRay Channel B transmit pin. PCS_B[2] is a peripheral chip
select output pin for the DSPI B module. PCS_CJ[5] is a peripheral chip select output pin for the DSPI C
module.

2.4.10.9 PK8 — GPIO (PK[8]) / FlexRay Channel B Transmit Enable
(FR_B_TX_EN) / DSPI_B Peripheral Chip Select (PCS_B[3]) / DSPI_A
Peripheral Chip Select (PCS_A[1])

PK[8] is a GPIO pin. FR_B_TX_EN in the FlexRay Channel B transmit enable pin. PCS_BJ[3] is a
peripheral chip select output pin for the DSPI B module. PCS_A[1] is a peripheral chip select output pin
for the DSPI1 A module.

2.4.10.10 PK9 — GPIO (PK[9]) / Clock Output (CLKOUT) / DSPI_D Peripheral Chip
Select (PCS_D[1]) / DSPI_A Peripheral Chip Select (PCS_A[2]) / Boot
Configuration (BOOTCFG)

PK[9] is a GPIO pin. CLKOUT is the external bus interface clock output (user mode only). PCS_D[1] is
a peripheral chip select output pin for the DSPI D module. PCS_A[2] is a peripheral chip select output pin
for the DSPI A module. During reset, BOOTCFG is an input to control certain boot options.

MPC5668x Microcontroller Reference Manual, Rev. 4

Freescale Semiconductor 2-39



|
y

'
A

Signal Description

2.4.10.11 PK10 — GPIO (PK[10]) / DSPI_B Peripheral Chip Select (PCS_B[5]) /
DSPI_D Peripheral Chip Select (PCS_D[2]) / DSPI_A Peripheral Chip
Select (PCS_A[3])

PK[10] is a GPIO pin. PCS_B[5] is a peripheral chip select output pin for the DSPI A module. PCS_DJ2]
is a peripheral chip select output pin for the DSPI A module. PCS_A[3] is a peripheral chip select output
pin for the DSP1 A module.

2.4.11 Nexus Signals

Except as noted, the Nexus signals are available only on the 256-pin package. For more information, see
Chapter 35, “Nexus Development Interface (NDI).”

2.4.11.1 Nexus EventIn
EVTI

EVTI is an input that is read during a debug port reset to enable or disable the Nexus Auxiliary port for
data trace. After reset, the EVTI pin is used to initiate program and data trace synchronization messages
or generate a breakpoint. On the 208-pin BGA package, this pin is multiplexed with PC2.

2.4.11.2 Nexus Event Out
EVTO

EVTO is an output that provides timing to a development tool for a single watchpoint or breakpoint
occurrence. On the 208-pin BGA package, this pin is multiplexed with PC3.

2.411.3 Nexus Message Clock Out
MCKO

MCKO is a free running clock output to the development tools which is used for timing of the MDO and
MSEO signals.

2.4.11.4 Nexus Message Data Out
MDOI0]

MDOI0] indicates power-on reset (POR) status. In addition, MDO[0] indicates the lock status of the
system clock following a POR. MDOI0] is driven high following a POR until the system clock achieves
lock, at which time it is then negated. There is an internal pullup on MDO[0].

2.4.11.5 Nexus Message Data Out
MDO[11:1]

MDOJ11:1] are the trace message outputs to the development tools for full port mode.
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2.4.11.6 Nexus Message Start/End Out
MSEOI[1:0]

MSEQ[1:0] are outputs that indicate when messages start and end on the MDO pins.

2.4.12 Reset and Configuration Signals

2.412.1 External Reset Input
RESET

The RESET pin is a bidirectional 1/0 pin. It is asserted by an external device to reset the all modules of
the device MCU. It is also an open drain output signal that is asserted during an internal reset. For more
information, see Chapter 3, “Resets.”

2.4.13 JTAG Signals
For more information, see Chapter 34, “IEEE 1149.1 Test Access Port Controller (JTAGC).”

2.4.13.1 JTAG Test Clock Input
TCK

TCK provides the clock input for the on-chip test logic.

2.4.13.2 JTAG Test Data Input
TDI

TDI provides the serial test instruction and data input for the on-chip test logic.

2.4.13.3 JTAG Test Data Output
TDO

TDO provides the serial test data output for the on-chip test logic.

2.4.13.4 JTAG Test Mode Select Input
TMS

TMS controls test mode operations for the on-chip test logic.

2.4.13.5 JTAG Compliance Input
JCOMP

The JCOMP pin is used to enable the JTAG TAP controller.

2.4.13.6 Test Mode Enable Input
TEST

The TEST pin is used to place the chip in test mode. It must be tied to Vg5 for normal operation.
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2.4.14 Clock Synthesizer Signals

2.4.141 Crystal Oscillator Input / External Clock Input
EXTAL

EXTAL is the input pin for an external crystal oscillator or an external clock source.

2.4.14.2 Crystal Oscillator Output
XTAL

XTAL is the output pin for an external crystal oscillator.

2.4.14.3 System Clock Output
CLKOUT

CLKOUT is the device system clock output. This signal is multiplexed with PK9 (user mode) and PKO
(test mode).

2.4.15 Power/ Ground Signals

2.4.15.1 Internal Logic Supply Input
Vbb
Vpp is the 1.2 VV (nominal) internal logic supply input.

2.4.15.2 Fixed 3.3V Internal Supply Input
Vbb33
Vppa3 IS the 3.3V (nominal) internal supply input.

2.4.15.3 Analog Supply
Vbba
Vppa IS the 3.3 or 5.0 V (nominal) analog supply input pin for the ADC.

2.4.15.4 External I/0 Supply Input
VbDEn
Vppep 1S the 3.3 or 5.0 V (nominal) external 1/0 supply input. Four separate inputs are provided.

2.4.15.5 Media Local Bus Supply Input
VbDEMLB
VppemLg IS the 2.5 - 3.3 V supply input for the Media Local Bus interface.
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2.4.15.6 Nexus Interface Supply Input
VDDENEX

Vppenex IS the 3.3 V (nominal) supply input for the Nexus Debug Interface. This supply is used only on
the 256-pin package.

2.4.15.7 Clock Synthesizer Power Input
VbDsyN
Vppsyn IS the is the power supply input for the FMPLL.

2.4.15.8 Voltage Regulator Control Voltage
Vre
VRc isthe 3.3 V or 5V (nominal) input power supply.

2.4.15.9 Voltage Regulator Control Output
VReeTL
VRrceTL IS the current control for external NPN transistor.

2.4.15.10 Supply
VReSEL
VRreseL IS the input power supply range select.
*  VgeseL = 0: 3.3V supplied external (3.3 V mode)
*  VgcseL = 1: 3.3 Vinternal voltage regulator (5 V mode)

2.4.15.11 Analog High Voltage Reference
VRH
VRH is the analog high voltage reference.

2.4.15.12 Analog Low Voltage Reference
VAL
VR is the analog low voltage reference.

2.4.15.13 Ground
Vss
Vg is the ground reference input.

2.4.15.14 Analog Ground
Vssa
Vs IS the analog ground reference input.
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2.4.15.15 Clock Synthesizer Ground Input
Vsssyn
Vsssyn IS the ground reference input for the FMPLL clock synthesizer.

NOTE

If VDDEMLB is greater than VDD33, then the PKO0-2 pins will have extra
leakage current if the pin is low (either output drive low, external drive low,
or internal pull-down). Typical leakage currents at room temperature is
0.1pA per pin for a differential voltage of 0.18V, 1A per per for a
differential voltage of 0.27V, 5pA per pin for a differential voltage of 0.33V
up to 300pA per pin for a differential voltage of 0.5V. If the internal pull
devices are enabled, then the extra current will add to the make the internal
pullup stronger and will weaken the internal pulldown. Note that the Nexus
pins in the 256 MAPBGA development package also have this issue if
VDDENEX is greater than VDD33, but there is no issue in the
208MAPBGA package since VDDENEX is grounded. In order to avoid
this, design a circuitry which will allow for extra leakage if there is the
possibility that the VDDEMLB or VDDENEX supply can be greater than
VDD33.
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Chapter 3
Resets

3.1 Introduction
This chapter describes the resets and reset sources for the MPC5668x.

The reset sources supported in the MPC5668x are:
» Power-on reset (POR)
* Low-voltage inhibit (LVI) reset
» External reset
» Loss-of-lock reset
» Loss-of-clock reset
* Watchdog timer reset
*  JTAG reset
» Checkstop reset (both Z6 and Z0 cores)
» Software-system reset
All reset sources are processed by the reset controller, which is located in the SIU module (Chapter 7,

“System Integration Unit (SI1U)”). The reset controller monitors the reset input sources. Upon detection of
a reset event, the reset controller resets internal logic and controls the assertion of the RESET pin.

The MCU is clocked by the 16 MHz IRC clock after any reset.

The reset status register (SIU_RSR) gives the source, or sources, of the last reset and is updated for all reset
sources except JTAG reset

The BOOTCFG pin controls the MCU boot sequence after any reset. If the pin is driven low during the
MCU reset, the MCU boots from internal flash and the Reset Configuration Halfword (RCHW) controls
the boot sequence. The RCHW needs to be programmed by user in internal flash in one of predefined
locations together with the user application start address.

If the pin is driven high, the BAM executes the serial boot sequence.

See Chapter 8, “Boot Assist Module (BAM),” for more details about the boot procedures.

3.2 External Signal Description

Refer to Table 2-1 and Section 2.4, “Detailed Signal Description,” for signal properties.
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3.2.1 Reset (RESET)

This pin provides the system reset. It is an open-drain, active-low bidirectional pin. It acts as an input to
initialize the MCU to a known start-up state, and an output when an internal MCU function causes a reset.
Externally asserting the RESET pin resets the chip asynchronously. The chip remains in reset as long as
the external RESET pin is asserted. Any internal reset event asserts the RESET pin for as long as the reset
event is active. When the internal reset sources are negated, the RESET pin is asserted by the reset
controller for 1000 clocks (16 clocks if CRP_RECPRTR[FASTREC] = 1). Then the reset controller stops
asserting the RESET pin. After another predefined time, the RESET pin is sampled, and if still asserted
then an external reset request is assumed. When the RESET pin is sampled high (the pin is no longer being
driven low by the MPC5668x reset logic or by external logic that might be requesting reset), the
BOOTCEFG reset configuration pin (pin PK9) is sampled and the internal reset to the chip negates.

On assertion, the SIU_RSR[ERS] flag is set.

3.2.2 Boot Configuration (BOOTCFQG)

The BOOTCFG pin (pin name PK?9 in package diagrams and signal lists) is used to determine the boot
mode initiated by the BAM program. The pin state during reset is latched in the SIU_RSR[BOOTCFG]
field. The BAM program uses the BOOTCFG field to determine whether initiate internal flash boot mode
or a CAN or SCI “serial” boot.

Refer to 7.3.2.2, “Reset Status Register (SIU_RSR),” for more information.

NOTE

The reset controller latches the state of the BOOTCFG pin into the
SIU_RSR register 4 clock cycles prior to the negation of RESET.

3.3  Functional Description

3.3.1 Z6, Z0 Cores Reset Vectors

The reset vectors for the Z6 and Z0 cores in the MPC5668x MCU are controlled via the Z6VVEC and
ZOVEC registers in the Clock, Reset, and Power control (CRP) module. The power-on reset values for the
Z6VEC and ZOVEC registers point to the first instruction the BAM program.

The ZO0 core is disabled after the POR and Z6 is active. Thus, following the POR, the Z6 core starts to
execute the BAM code. See Chapter 8, “Boot Assist Module (BAM),” for more details about the boot
process.

3.3.2 Reset Sources

3.3.2.1 Power-on Reset (POR)

The internal Power On Reset (POR) monitors the main supply input voltage (Vppa) and shall not release
the internal reset line until Vppa is above the de-assertion threshold. On assertion, the SIU_RSR[PORS]
flag is set.
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3.3.2.2 Low-Voltage Inhibit (LVI) Resets
The internal LV reset signals are asserted when the voltage on the corresponding supply is below defined
values. The following are the LVI resets:
* LVI12—LVl on internal 1.2 V supply (Vpp)
* LVI33—LVI on internal 3.3 V supply to 1/0 pads and flash (Vppz3)
e LVISYN—LVI on 3.3V Vppsyn supply
* LVIL_VDDA—LVI on Vppp input supply and generates reset
* LVI_VDDA—LVI on Vppa input supply and generates either a reset or an interrupt
— Reset: configured in the CRP_SOCSC register, reported in SIU_RSR register (default)
— Interrupt: configured and reported in CRP_SOCSC register

On assertion, the SIU_RSR[PORS] flag is set.

3.3.2.3 External Reset

When the reset controller detects assertion of the RESET pin, the internal reset signal is asserted. The
SIU_RSR[ERS] bit is set, and all other reset status bits in the SIU_RSR are cleared.

3.3.2.4 Loss-of-Lock Reset

A loss-of-lock reset occurs when the PLL loses lock and the loss-of-lock reset enable (LOLRE) bit in the
PLL enhanced synthesizer control register 2 (ESYNCR?2) is set. The internal reset signal and RESET pin
are asserted. The SIU_RSR[LLRS] bit is set, and all other reset status bits in the SIU_RSR are cleared.

3.3.2.5 Loss-of-Clock Reset

A loss-of-clock reset occurs when a failure is detected in either the reference clock signal or PLL output
when the PLL is enabled. The internal reset signal and RESET pin are asserted. The SIU_RSR[LCRS] bit
is set, and all other reset status bits in the SIU_RSR are cleared.

3.3.2.6 Watchdog Timer Reset

A watchdog timer reset occurs when the SWT watchdog timer is enabled and a timeout occurs. The
internal reset signal and RESET pin are asserted. The SIU_RSR[WTRS] bit is set, and all other reset status
bits in the SIU_RSR are cleared.

3.3.2.7 Z6 Core Checkstop Reset

When the Z6 core enters a checkstop state, and the checkstop reset is enabled (SIU_SRCR[CREOQ] bit), a
checkstop reset occurs. The internal reset signal and RESET pin are asserted. The SIU_RSR[CRS] bit is
set and all other reset status bits in the SIU_RSR are cleared.
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3.3.2.8 Z0 Core Checkstop Reset

When the Z0 core enters a checkstop state, and the checkstop reset is enabled (SIU_SRCR[CREL1] bit), a
checkstop reset occurs. The internal reset signal and RESET pin are asserted. The SIU_RSR[CRS] bit is
set and all other reset status bits in the SIU_RSR are cleared.

3.3.2.9 JTAG Reset

A system reset occurs when JTAG is enabled and the EXTEST, CLAMP, or HIGHZ instruction is executed
by the JTAG controller. The internal reset signal is asserted. The state of the RESET pin is determined by
the JTAG instruction. The reset status bits in the SIU_RSR are unaffected by JTAG reset.

3.3.2.10 Software System Reset

A software system reset is caused by writing to the SIU_RCR[SSR] bit. Setting the SSR bit causes an
internal reset of the MCU. The internal reset signal and RESET pin are asserted. The SIU_RSR[SSRS] bit
is set, and all other reset status bits in the SIU_RSR are cleared.

3.4 Reset Configuration

The reset state of the system is:

» All pads on ports A-K are placed in a disabled mode with output enables, input enables, and pull
devices all disabled. PK9 is configured for BOOTCFG function.

» TDI pad is an input with pullup enabled.

e TDO pad is an output with fastest slew rate selected.
e TCK pad is an input with pulldown enabled.

e TMS pad is an input with pullup enabled.

* JCOMRP pad is an input with pulldown enabled.

» RESET pin is configured as open drain output with pullup disabled and initially driven low, but
switched to an input with pullup enabled after the reset sequence.

« BOOTCFG pin is an input, the pin data is latched 4 clock cycles before the RESET signal is
negated (high).

* Nexus pads
— The following configuration is valid as long as the NPC is out of reset and enabled via JTAG:

— EVTO output with fastest slew rate enabled, high

EVTI output buffer disabled, input buffer enabled, pullup enabled

MCKO output with fastest slew rate enabled. Low until MCKO_EN =1

MDO[11:0] output with fastest slew rate enabled, low

MSEO[1:0] output with fastest slew rate enabled, high

NOTE
Nexus is only available on the 256MAPBGA emulation package.
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3.4.1 Reset Configuration Timing

Resets

The timing diagram in Figure 3-1 shows the sampling of the BOOTCFG (PK9) pin for a power-on reset.
The timing diagram is also valid for internal/external resets assuming Vpp and Vpps3 are within valid
operating ranges. The value of the BOOTCFG pin is latched 4 clock cycles before the negation of the
RESET pin and stored in the reset status register.

Vbp

POR L[

Internal W\
Reset

- 10007 clocks

BOOTCFG can be applied,

A

but not latched.

User drives
configuration pins
relative to RESET

' If the CRP_RECPTR[FASTREC] is set, then the clock count is 16 for Sleep mode recovery.

Figure 3-1. Reset Configuration Timing
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Chapter 4
System Clock Description

4.1

Introduction

This chapter describes the clock architecture and sources of the MPC5668x system clocks.

The MPC5668x has a number of different clock sources, serving various application requirements and
allowing maximum flexibility for the user application.

These are:

4.1.1

High-frequency crystal oscillator described in Section 4.1.3, “External High-Frequency Crystal
(4 — 40 MHz XTAL),” supporting external crystals in the range of 4 — 40MHz. This is mainly used
as a precise clock source and PLL input clock source.

Fast on-chip RC oscillator, described in Section 4.1.4, “Internal High-Frequency RC Oscillator
(16 MHz_IRC).” This is mainly used as the default clock source with fast startup, a fast clock
source in low-power modes, and for the watchdog timer.

Slow on-chip RC oscillator, described in Section 4.1.5, “Internal Low-Frequency RC Oscillator
(128 kHz_IRC).” This is mainly used as an independent clock source for the ultra low power
modes.

32 kHz crystal oscillator described in Section 4.1.6, “External Low-Frequency Crystal
(32 kHz_XTAL),” supporting an external crystal of 32 kHz. This is used for the Real Time Clock
applications and alternate clock source to the slow on-chip RC oscillator.

Phase-locked loop, described in Section 4.1.7, “FMPLL,” supporting spread spectrum modulation
to reduce EMI and providing system frequencies above 40 MHz. This is mainly used in full run
mode and uses the high frequency crystal as its clock source. See Chapter 6, “Frequency
Modulated Phase-Locked Loop (FMPLL),” for more information.

Features

The following list summarizes the system clock and clock generation on the MPC5668x:

System clock can be derived from the following sources

— 4-40 MHz XTAL

— FMPLL

— 16 MHz IRC oscillator

Programmable output clock divider of system clock (+1, +2, +4, +8, +16)

Separate programmable peripheral bus clock divider ratio (+1, +2, =4, +8) applied to system clock
Frequency Modulated Phase-locked loop (FMPLL)
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4.1.2

— Input clock frequency from 4 MHz to 40 MHz

— Clock source from external oscillator

— Lock detect circuitry continuously monitors lock status

— Loss of clock (LOC) detection for reference and feedback clocks

— On-chip loop filter (for improved electromagnetic interference performance and reduces
number of external components required)

— Programmable frequency modulation
On-chip crystal oscillator (4 — 40 MHz XTAL) supporting 4 MHz to 40 MHz crystals
Dedicated 16 MHz internal RC oscillator

— 16 MHz internal RC oscillator supports low speed code execution and clocking of peripherals
through selection as the system clock

— Used as default clock source out of reset

— Provides a clock for rapid start-up from low power modes

— Provides a back-up clock in the event of PLL or external oscillator clock failure

— Provides watchdog timer

— 5% accuracy over the operating temperature range (after factory trim)

— Trimming registers to support frequency adjustment with in-application calibration
Dedicated internal 128 kHz_IRC oscillator for low power mode operation and self wake-up
— 5% accuracy (after factory trim)

— Trimming registers to support improve accuracy with in-application calibration
Dedicated 32 kHz_XTAL external oscillator for accurate timed wake-up

Clock Sources

The MPC5668x clock sources are:

High Frequency Crystal oscillator (4 — 40 MHz XTAL)
Fast on-chip RC oscillator (16 MHz_IRC)

Slow on-chip RC oscillator (128 kHz_IRC)

32 kHz crystal oscillator (32 kHz_XTAL)
Phase-Locked Loop (FMPLL)

The clock sources available on the MPC5668x are shown in Figure 4-1 and discussed in more detail in
subsequent sections.
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4.1.3
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Figure 4-1. MPC5668X Available Clock Sources

External High-Frequency Crystal (4 — 40 MHz XTAL)

The 4 — 40 MHz XTAL clock uses an external high frequency crystal to provide the main clock source to
the circuit. The on-chip crystal oscillator has automatic level control and supports 4 MHz to 40 MHz
crystals. It can be used as external square-wave input.

A low power output buffer is selected automatically in Sleep mode to allow crystals of 8 MHz and below
to continue to run and clock the Real Time Clock (RTC) and Autonomous Periodic Interrupts (API).

A crystal in the full 4 — 40 MHz range can be kept enabled in Sleep mode to facilitate fast start up. In this
mode, the crystal oscillator cannot drive any internal modules (e.g.,RTC/ API), as the output driver is
disabled.

4.1.3.1

4 — 40 MHz XTAL Features

Input frequency range: 4 MHz — 40 MHz
Automatic level control
Oscillator input mode 3.3V (Vppsyn)

External crystal mode enabled by default after reset. External square wave input supported, but
crystal bypass mode should be selected in startup code if an external crystal is not used.

FMPLL reference clock

Jitter < 0.5%, over one CAN frame

Duty cycle: 40 — 60%

Clock source capable of supporting FlexRay communications

MPC5668x Microcontroller Reference Manual, Rev. 4
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— jitter < 0.5%
— duty cycle: 50% +10%

» Clock source can be kept alive in Sleep mode to facilitate fast start up. However, if > 8 MHz is
required, it cannot drive the RTC/API as the output driver needs to be disabled.

» Can be stopped in low power mode to reduce current consumption
» PLL Off mode to reduce consumption with external clock

» External square-wave input with PLL Off mode XTAL enabled by default out of Reset, turned off
for Square wave i/p

4.1.4 Internal High-Frequency RC Oscillator (16 MHz_IRC)

This internal RC oscillator provides a 16 MHz clock source to the device. The initial trimming value is
copied into the trimming register during power on reset (POR). The device’s individual value is
determined during one of the silicon test steps and stored in the device test Flash block. Until the Flash is
up and stable, the IRC runs at its untrimmed frequency.

41.41 16 MHz_IRC Features

* 16 MHz_IRC is the default system clock out of reset. This clock features the following:
— Clock for rapid startup from low power modes
— Can be configured to run in Sleep mode
— Backup clock in case of external oscillator or PLL failure
» Fast stabilization, enabling fast recovery
* Frequency trimmable for accuracy
» Powered from Vg¢ (3.3 V or 5V nominal)
» Always enabled except in sleep modes when not being used (disabled in hardware only)
* The 16 MHz_IRC block contains no dividers of its own.

4.1.5 Internal Low-Frequency RC Oscillator (128 kHz_IRC)

The MPC5668x includes a 128 kHz internal RC oscillator that is a highly reliable clock source during
low-power modes. This internal RC oscillator provide a 128 kHz clock source to the device. The initial
trimming value is copied into the trimming register during power on reset. This device’s individual value
is determined during one of the silicon test steps and stored in the device test Flash block. This trim value
is retained through Sleep mode.

4.1.5.1 128 kHz_IRC Features

The 128 kHz_IRC clock features the following:
» Frequency trimmable for accuracy
» Option to clock the API to provide a wakeup
* Option to clock the RTC to provide timekeeping

MPC5668x Microcontroller Reference Manual, Rev. 4
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» Powered from internal 1.2 V

* Optionally disabled in Sleep mode

» Current consumption < 2 pA

» 128 kHz +35% across process, voltage and temperature (before trimming)

» 128 kHz +10% across voltage and temperature (after factory trimming)

» 128 kHz £2% across voltage and temperature for a minimum duration of 100 ms (after application
trimming)

The internal 128 kHz RC oscillator is for low power mode operation and wake-up. It does not offer a
system clock source.

The 128 kHz_IRC clock can be optionally stopped to reduce current consumption in Sleep mode. See
Section 4.5.4, “SWT Clock Domain.”

4.1.6 External Low-Frequency Crystal (32 kHz_XTAL)

The MPC5668x supports an external 32 kHz crystal oscillator to provide accurate wake-up and
time-keeping functions. The 32 kHz_XTAL clock is an external low power, high accuracy clock source to
provide the optional clock source for the RTC/API.

4.1.6.1 32 kHz_XTAL Features

» Two external pins required: EXTAL32 and XTAL32

» Supports external low frequency crystals in the range 32 kHz to 40 kHz

* Amplitude Level Control (ALC) to optimize power consumption

» \Dltage and frequency filtering to guarantee clock frequency and stability
» Option to clock the API to provide a more accurate wakeup

» Option to clock the RTC to provide accurate time keeping

» Current consumption < 2 pA

» Powered from Vppa (3.3 V or5V)

» Can be disabled via software

4.1.7 FMPLL

The FMPLL module is one of the clock sources for the system clock. It is used especially for higher speed
run modes up to the maximum design speed of 128 MHz.! Its input clock is the undivided 4 — 40 MHz
XTAL.

41.71 FMPLL Features
* Input clock frequency range: 4 MHz to 40 MHz (on EXTAL)

1.Maximum speed for the current revision of silicon may be lower. See the MPC5668x Microcontroller Family Data
Sheet for more information.
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4.2

Because the MPC5668x uses a 16 MHz IRC as its default system clock, the FMPLL is put in PLL
Off mode during reset, so that power dissipation is minimized by disabling the FMPLL until
needed by the system.

Programmable frequency multiplication factor settings generating VCO frequencies of
192 MHz - 600 MHz

PLL Off mode (low-power mode)

Register programmable output clock divider (ERFD)
Programmable frequency modulation

— Modulation applied as a triangle waveform

— Peak-to-peak register programmable modulation depths of 0.5%, 1%, 1.5%, and 2% of the
system frequency

— Register programmable modulation rates of Foyt4)/80, Faytai/40, and Feyq)/20

Lock detect circuitry provides a signal indicating the FMPLL has acquired lock and continuously
monitors the FMPLL output for any loss of lock

Loss-of-clock circuitry monitors input reference and FMPLL output clocks with programmable
ability to select a backup clock source as well as generate a reset or interrupt in the event of a failure

PLL Analog can be turned off if not used.
The FMPLL cannot run in Sleep mode

System Clock Architecture

The MPC5668x clocking architecture is shown in Figure 4-2. The figure shows all clock sources that are
available. It also shows clock selection and divider options that apply to each module. Peripheral sets are
shown in Table 4-1.

To optimize system power consumption, the MPC5668x supports both system- and peripheral-level clock
dividers, and static clock gating using peripheral-level module disable (MDIS) bits and a system-level halt
mechanism. Figure 4-2 shows the device-level clock gating mechanism for the MPC5668x.These features
are detailed in Figure 4-3.
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Figure 4-2. MPC5668x System Clock Architecture
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Figure 4-3. Detailed Clock Gating Scheme

4.3 Clock Dividers

4.3.1 System Clock Select

The source for the system clock can be selected by the SYSCLKSEL field of the SIU system clock register
(SIU_SYSCLK) to be the 16 MHz IRC, the 4 — 40 MHz XTAL, or the FMPLL.

4.3.2 System Clock Dividers

The system clock dividers can be programmed to create a system clock, which is created from the selected
clock source divided by 1, 2, 4, 8, or 16, based on the setting of the SYSCLKDIV field in the SIU system
clock register (SIU_SYSCLK).

4.3.3 External Bus Clock (CLKOUT) Divider

The system clock divided by 1, 2, 4, or 8 based on the settings of the ECDF bit field in the SIU external
clock control register (SIU_ECCR). The reset value of ECDF selects a CLKOUT frequency of one half of
the system clock frequency.
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NOTE

The CLKOUT provides a nominal 50% duty cycle clock with the exception
of the case when the CLKOUT prescaler is equal to + 1 and the system clock
and has been divided by its prescaler. When running at this full speed

(116 MHz system clock), the CLKOUT should be configured by the user
with a divide ratio of at least + 4.

Out of Reset the CLKOUT pin is disabled to minimize noise. This must be
turned on by the user during initialization.

4.3.4 Nexus Message Clock (MCKO) Divider

The Nexus message clock (MCKO) divider can be programmed to divide the system clock by 1, 2, 4, or
8, based on the MCKO_DIV bit field in the port configuration register (PCR) in the Nexus port controller
(NPC). The reset value of MCKO_DIV selects an MCKO clock frequency one half of the system clock
frequency. The MCKO divider is configured by writing to the NPC through the JTAG port. The
MCKO_EN bit may be used to disable the MCKO clock. The MCKO_GT bit may be used to disable the
MCKO clock when Nexus is not actively transmitting messages on the Nexus port.

NOTE

The MCKO provides a nominal 50% duty cycle clock with the exception of
the case that the MCKO prescaler is equal to + 1 and the system clock has
been divided by its prescaler. There is no guaranteed phase relationship
between CLKOUT and MCKO.

NOTE

Z6 tracing is supported for MCKO divides of 1, 2, 4, or 8. Since the Z0
clocking is based on half the system bus clock frequency, the ZO0 tracing is
supported for MCKO divides of 2, 4, or 8 with a divide of 1 not supported.
Also, concurrent tracing of both the Z6 and Z0 is supported for MCKO
divides of 2, 4, or 8, with a divide of 1 not supported.

4.3.5 Peripheral Clock Dividers

The system and peripheral bus clocks can all be divided down to tune performance to meet the needs of

the application, helping to save power and to meet the required peripheral speeds. The system clock speed
can be divided down from + 1 to + 16 in discrete steps (+ 1, + 2, + 4, + 8, + 16). This allows the CPU speed
to be reduced to 1 MHz when operating from the 16 MHz IRC for slow dynamic run current. In addition
the peripherals can divide this system bus clock speed for their normal operation from + 1 to + 8 in discrete
steps (= 1, + 2, + 4, = 8) enabling slow peripheral groups such as Peripheral Set 1 (Refer to Table 4-1 for
more information) to be able to be optimized to run at more efficient speeds.
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Table 4-1. Peripheral Sets

Peripheral Set 1

Peripheral Set 2

Peripheral Set 3

Peripheral Set 4

All eSCI modules

All FlexCAN modules

ADC

eMIOS

12c

All SPI modules

CTuU

NOTE

Unlisted peripherals such as the Flash, SIU, etc., are considered part of the
Platform and hence are not listed here.

Each divider can be changed independently of the other dividers. However, the user must ensure that the
system bus clock is always equal to or faster than the other clocks.

It should be noted that reducing clock speed for peripheral groups results in slower access times by the
device masters and may impact performance of other operations as a result of restricting bandwidth on the
respective IPS bus, or from the accessing master.

NOTE

* The ADC requires a 50% duty cycle clock. Thus, if the system clock has
been divided by its prescaler, then the + 2 clock divider internal to the
ADC module must be selected (i.e., ADC MCR[ADCLKSEL] = 0).

» DMA operations are not supported for peripherals when the peripheral
clock is divided.
NOTE

» If using the PIT to trigger the CTU, do not divide the CTU peripheral
clock. SIU_SYSCLK[LPCLKDIVZ2] should be kept at the default
setting SIU_SYSCLK[LPCLKDIV2]=0b00.

4.4  Software-Controlled Power Management

4.4.1 Module Disable (MDIS) Clock Gating

Static clock gating is enabled by software writes to configuration bits for the modules to disable the
modules. Modules are re-enabled by software to ungate the module clocks.

The modules support software controlled clock gating where the application software can disable the
non-memory-mapped portions of the blocks by writing to module disable (MDIS) bits in registers within
the blocks. (The memory-mapped portions of the blocks are clocked by the system clock only when they
are accessed.) The Nexus port controller (NPC) can be configured to disable the MCKO signal when there
are no Nexus messages pending.

The flash array can be disabled by writing to the FDIS bit in the CRP module.

The modules that support software-controlled power management/clock gating are listed in Table 4-2
along with the registers and bits that disable each block. Default out of reset disables the
software-controlled clocks.
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Table 4-2. Software-Controlled Clock Gating Support

Block Name Register Name Bit Name
DSPI DSPI_MCR MDIS
Offset: Base + 0x0000
ESCI ESCIx_CR2 MDIS
Offset: Base + 0x0004

FlexCAN CANx_MCR MDIS
Offset: Base + 0x0000
EMIOS EMIOS_MCR MDIS
Offset: Base + 0x0000
CTU CTUPCR MDIS
Offset: Base + 0x00CC
PIT PITCTRL MDIS
Offset: Base + 0x0110
1’c IBCR MDIS
Offset: Base + 0x0002
NPC Nexus PCR[30]= MCKO_GT MCKO_EN,
Nexus PCR[29]= MCKO_EN==MDIS MCKO_GT

Reg Index: 127

4.4.2 Halt Clock Gating

System clock gating is forced via the centralized halt mechanism. The SIU_HLTO0 and SIU_HLT1 bits
corresponding to individual modules are configured to determine which modules are clock gated.

The SIU_HLTO and SIU_HLT1 bits are used to drive the stop inputs to the modules. After the module
completes a clean shutdown, the module asserts the stop acknowledge handshake. The stop acknowledge
is visible in the SIU_HLTACKO and SIU_HLTACK1 read-only register bits. The modules are individually
controlled and halted.

The halted module recovers when the HLT bit is cleared by software. After HLT is cleared, the device’s
logic re-enables the clocks to the modules and negates the stop signal after the required timing has been
met.

There is no hardware disable for the eDMA and FlexRay modules. Thus before setting the HLT bits for
these masters, software should take actions to prepare for the eDMA and FlexRay clocks to be stopped.
Then software sets the HLT bits for the eDMA and FlexRay to indicate to the clock logic that the clocks
to these modules can now be stopped.

When the Z0 and Z6 have executed WAIT instructions, then the clocks to the platform are also gated. The
platform logic includes the MPU, AXBS, AIPS, and ECSM. The INTC and SIU are not clock gated to
allow for an interrupt to be used to exit WAIT.

4.4.3 Core WAIT Clock Gating
Core clock gating is enabled via the CPU WAIT instruction.
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The Z6 and Z0 cores may be idled by their WAIT instructions. The WAIT instructions are used as a
power-saving feature to halt the core. Executing the WAIT instruction puts the corresponding core in an
idle state at a clean transition point. When the core stops, clocks to the core are gated off, and the core
asserts a signal indicating it is waiting for an interrupt. The state of this signal is software accessible via
the appropriate SIU_HLTACKO and SIU_HLTACK1 bits.

An interrupt to the corresponding core exits the WAIT instruction and the core continues to the appropriate
interrupt service routine (ISR).

NOTE

If both the Z6 and Z0 cores are stopped (either in WAIT or disabled with
ZXRST), then only an NMI interrupt will recover the core from WAIT. A
core may be recovered from WAIT with either an NMI or external interrupt
if the other core is not stopped.

4.5 Alternate Module Clock Domains

4.5.1 FlexCAN Clock Domains

The FlexCAN blocks have two distinct software-controlled clock domains. One of the clock domains is
always derived from the system clock. This clock domain includes the message buffer logic. The source
for the second clock domain can be the system clock or the 4 — 40 MHz XTAL output. The logic in the
second clock domain controls the CAN interface pins. The CLK_SRC bit in the FlexCAN CTRL register
selects between the system clock and the oscillator clock as the clock source for the second domain.
Selecting the oscillator as the clock source ensures low jitter on the CAN bus. System software can gate
both clocks by writing to the MDIS bit in the FlexCAN MCR register.

NOTE

To prevent improper FlexCAN behavior when switching of the system
clock or the CAN protocol engine clock source, or before the desired clock
source has stabilized, the FlexCAN module must first be disabled by setting
the CANx_MCR[MDIS] = 1.

If the oscillator clock source is selected, the frequency of the peripheral clock needs to be the same or
greater than the oscillator clock frequency.

If the 4 — 40 MHz XTAL is used as the system clock source and is divided down, then the clock source
selected for the CAN interface must be the system clock (i.e., the divided 4 — 40 MHz XTAL) to keep the
system clock not slower than the CAN interface clock.

4.5.2 FlexRay Clock Domains

The FlexRay block has two distinct software-controlled clock domains. One of the clock domains is

always derived from the system clock. The source for the second clock domain can be the system clock or
the 4 — 40 MHz XTAL output. The logic in the second clock domain controls the FlexRay interface pins.
The CLK_SRC bit in the FlexRay CTRL register selects between the system clock and the oscillator clock
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as the clock source for the second domain. Selecting the oscillator as the clock source ensures low jitter on
the FlexRay bus.

NOTE

To prevent improper FlexRay behavior, the system clock or the FlexRay
protocol engine clock source must be switched and stable before enabling
the FlexRay module. After it is enabled, the FlexRay module can be
disabled only by asserting RESET.

If the oscillator clock source is selected for the FlexRay interface, then a divided down 4 — 40 MHz XTAL
cannot be selected as the source for the system clock.

4.5.3 APl / RTC Clock Domains

The clock source for the RTC can be selected as one of the following:
o 32 kHz_XTAL
e 4-40MHz XTAL
« 128kHz_IRC
« 16 MHz_IRC

If the 32 kHz crystal is used (enabled), it is assumed that the crystal always remains the clock source.

The API/RTC includes a divide of the clock sources. The division of these clock sources can be configured
to have a +512 and a +32. Both can be bypassed if required.

The 4 — 40 MHz XTAL and 16 MHz IRC can be optionally divided down by +1, +2, +4, +8, or +16 before
being supplied to the API/RTC. This allows the required wake-up times and resolution to be met since the
+32 may be too large for some users of the RTC to meet the desired resolution. The 128 kHz IRC can be
divided by +1, +2, or +4. This allows the speed of the clock to be reduced to minimize power consumption
in low power modes and to clock the RTC and 32 kHz.

For accurate RTC support, the 32 kHz_XTAL and 4 — 40 MHz XTAL clocks can be used. The
32 kHz_XTAL is normally used, but there are use cases to have the main 4 — 40 MHz XTAL crystal
oscillator running in low power mode and clocking the RTC.

The maximum 4 — 40 MHz XTAL that can be run in low power mode is an 8 MHz crystal. The oscillator
supports an automatically switched low power output buffer to minimize the current consumption when
the 4 — 40 MHz XTAL is allowed to run. This keeps the overall low power mode current consumption
down.

For low power API, the 128 kHz_IRC is used.

NOTE

To prevent improper real-time clock (RTC) behavior when switching the
system clock source, or before the desired clock source has stabilized, the
RTC must first be disabled by clearing the CRP_RTCC[CNTEN] = 0.
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4.5.4 SWT Clock Domain
The clock source for the SWT is the 16 MHz_IRC.

4.5.5 Input/Output Processor (IOP) Clocking

The €200z0 IOP always runs at half the system frequency. If the system frequency source is the
16 MHz_IRC (e.g. after wake-up) the 10OP is clocked at 8 MHz.

4.5.6 FEC Clocking

The Fast Ethernet Controller is not capable of running at the target system bus speed of the device. A
permanent divide-by-two prescaler has been introduced into the clock tree for the FEC so that it always
runs at half the speed of the system clock.

4.5.7 Media Local Bus (MLB) DIM Clocking
The MLB DIM always runs at half the system frequency.
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Chapter 5
Clocks, Reset, and Power (CRP)

5.1 Introduction

The primary function of the clock, reset, and power (CRP) block is to maintain all of the control logic that
requires power when other portions of the device are powered down in power-saving modes. The CRP
manages entry into, operation during, and exit from power-saving modes.

The CRP consists of the input isolation block, the RTC/API, the wakeup and power status block, the clock
and reset control block, low-power state machine, and bus interface unit. The input isolation block allows
inputs from external blocks to be driven to known states when the logic driving the input is powered down.
The RTC/API block implements a real-time counter and periodic interrupt. The wakeup and power status
block implements the logic to select power mode operation and wakeup sources. The clock and reset
control block implements miscellaneous logic related to PLL and oscillator operation, and reset gating for
power-saving modes. The low-power state machine controls the transitions into and out of the power-
saving modes. The bus interface unit allows for slave read/write register access from the device’s core.
There are also several miscellaneous integration functions included in the CRP that are discussed in detail
in later sections of this chapter.

5.1.1 Block Diagram

A simplified block diagram of the CRP illustrates the functionality and interdependence of major blocks
(see Figure 5-1).
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Figure 5-1. CRP Block Diagram

5.1.2 Features

The CRP has these major features:
* Real-time clock/autonomous periodic interrupt (RTC/API):
— 32-bit counter
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Four selectable counter clock sources

— 4 -40 MHz XTAL with 1 to 16 divider
32 kHz XTAL

16 MHz_IRC with 1 to 16 divider stage
128 kHz_IRC with 1 to 4 divider stage

Optional divide-by-512 prescaler and optional divide-by-32 prescaler connected in series in the
clock path feeding the 32-bit counter

32-bit counter supports times up to greater than 1.5 months with 1 ms resolution.

12-bit compare value to support interrupt intervals of 1 s up to greater than 1 hr with 1 s
resolution

RTC interrupt with interrupt enable.

Counter runs in all modes of operation.

RTC status and control register are reset only by POR

RTC counter is reset when counter is disabled by software and by POR.
Autonomous periodic interrupt support includes:

10-bit compare value to support wakeup intervals of 1.0 msto 1 s
Wakeup logic has separate enable to support changing compare value while RTC running
API interrupt with interrupt enable

Operates in all modes of operation

API compare value can be modified while RTC is running

Optional interrupt for RTC match, APl match, and RTC rollover.

* Low-power mode management:

Provides control of voltage regulator, LVI circuits, isolation enables, and power switches
FSM clock gates itself off when waiting for asynchronous wakeup signal for power savings

Four selections available for block sizes for RAM data retention (0, 32 KB, 64 KB, and
128 KB)

* Low-power wakeup:

Wakeup sources can be either the RTC, API, RTC rollover, or external pin

All wakeup sources can be enabled at any given time (first to occur generates wakeup)
32 pin wakeup sources

Pin wakeup occurs on rising edge, falling edge, or both

Two clock-source inputs for pin wakeup to allow for lower power or faster wakeup
System level reset control to ensure clean recovery from sleep mode

* Miscellaneous:

All functional logic inputs isolated in low-power modes
All logic with multiple clock sources internally synchronized
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5.1.3

There are two functional modes of operation for the CRP: normal operation and sleep mode.

Modes of Operation

In normal operation, all CRP registers can be read or written. The input isolation, low-power FSM, and
wake-up logic are disabled. The voltage regulator, LVI, and power switch outputs are in the enabled state.
The RTC/API and associated interrupts are optionally enabled.

In sleep mode, the bus interface is disabled and the input isolation is enabled. The RTC/API is enabled if
enabled prior to entry into sleep. See Section 5.4.2, “RTC Functional Description,” for further details.
5.2 Memory Map and Registers

This section provides a detailed description of all CRP registers.

5.2.1

The CRP memory map is shown in Table 5-1. The address of each register is given as an offset to the CRP
base address. Registers are listed in address order, identified by complete name and mnemonic, and lists
the type of accesses allowed.

Module Memory Map

Table 5-1. CRP Memory Map

Offset from
CRP_BASE Register Access | Reset Value | Section/Page
(OxFFFE_C000)
0x0000 CRP_CLKSRC—Clock source register R/W | 0x0001_1F3F 5.2.2.1/5-5
0x0004—0x000F Reserved
0x0010 CRP_RTCC—RTC control register R/W | 0x0000_0000 5.2.2.2/5-6
0x0014 CRP_RTSC—RTC status register R 0x0000_0000 5.2.2.3/5-8
0x0018 CRP_RTCCNT—RTC counter register 0x0000_0000 5.2.2.4/5-9
0x001C—-0x003F Reserved
0x0040 CRP_PWKENH—Pin wakeup enable high register R/W | 0x0000_0000 5.2.2.5/5-9
0x0044 CRP_PWKENL—Pin wakeup enable low register R/W | 0x0000_0000 5.2.2.5/5-9
0x0048 CRP_PWKSRCIE—Pin wakeup source interrupt enable R/W | 0x0000_0000 5.2.2.6/5-11
register
0x004C CRP_PWKSRCF—Pin wakeup source flag register R 0x0000_0000 | 5.2.2.7/5-11
0x0050 CRP_Z6VEC—Z6 reset vector register R/W | OxFFFF_0001 5.2.2.8/5-12
0x0054 CRP_ZOVEC—Z0 reset vector register R/W | OxFFFF_FFFE| 5.2.2.9/5-12
0x0058 CRP_RECPTR—Recovery pointer register R/W | OxFFFF_FFFC| 5.2.2.10/5-13
0x005C—-0x005F Reserved
0x0060 CRP_PSCR—Power status and control register R/W | 0x0000_0000 | 5.2.2.11/5-14
0x0064—0x006F Reserved
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Table 5-1. CRP Memory Map (continued)

Offset from
CRP_BASE Register Access | Reset Value | Section/Page

(OXFFFE_C000)

0x0070 CRP_SOCSC—SoC status and control register R/W | 0x4000_0000 | 5.2.2.12/5-15

0x0074—0x03FF Reserved

5.2.2 Register Descriptions

This section lists the CRP registers in address order and describes the registers and their bit fields.

5.2.2.1 Clock Source Register (CRP_CLKSRC)

The CRP_CLKSRC contains:
» Enable bits for the 32 kHz OSC, 128 kHz IRC, and 4 — 40 MHz OSC
* Low power configuration for the 4 — 40 MHz OSC
e The trim values for the 16 MHz IRC and 128 kHz IRC

Offset: CRP_BASE + 0x0000 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Tllgl(l\(ll 0 0 0 0 PREDIV 0 0 0 0 EN128K | EN32 | ENLP | EN40OM
w EN IRC |KOSC|0OSC| OSC
Reset' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
16 17 18 19 ‘ 20 21 22 23 24 25 26 27 ‘ 28 29 30 31
Rl O 0 0 0 0
W TRIM128IRC TRIM16IRC
Reset' 0 0 0 1 \ 1 1 1 1 0 R 1 \ 1 1 1 1

1 These bits are only reset by power-on, VDD12 LVI, VDD33 LVI, VDDSYN LVI, VDD5 Low LVI, and VDDS5 LVI.
Figure 5-2. Clock Source Register (CRP_CLKSRC)

Table 5-2. CRP_CLKSRC Field Descriptions

Field Description

IRCTRIMEN IRC Trim Enable. The IRCTRIMEN bit enable write access to TRIM128IRC and TRIM16IRC.
0 IRC trim bit writes disabled.
1 IRC trim bit writes enabled.

PREDIV RTC Clock Pre-divider. The PREDIV bits control the pre-divider for the RTC clock source. Divide clock
sources are the 32 kHz OSC, 128 kHz IRC, 16 MHz IRC, or the 4 — 40 MHz OSC. See the CLKSEL bitfield
in Table 5-3.The pre-divider is in addition to any other divide selects internal to the RTC logic.

000 Divide by 1

001 Divide by 2

010 Divide by 4

011 Divide by 8

100 Divide by 16

Other Reserved
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Table 5-2. CRP_CLKSRC Field Descriptions (continued)

Field Description

EN128KIRC Enable 128 kHz IRC Oscillator. The EN128KIRCbit enables the 128 kHz IRC oscillator.
0 128 kHz IRC disabled.
1 128 kHz IRC enabled.

Note: After enabling the128 kHz IRC, software needs to wait the required crystal startup/stabilization time
before making use of this oscillator.

EN32KOSC Enable 32 kHz Oscillator. The EN32KOSC bit enables the 32 kHz XTAL oscillator.
0 32 kHz OSC disabled.
1 32 kHz OSC enabled.

Note: After enabling the 32 kHz OSC, software needs to wait the required crystal startup/stabilization time
before making use of this oscillator.

ENLPOSC Enable Low Power External Oscillator. The ENLPOSC bit controls how the 4 — 40 MHz OSC behaves during

sleep if EN4OMOSC is high. If ENAOMOSC is low, then ENLPOSC has no effect.

0 4 —40 MHz OSC clock disabled to save power, but connection to the external crystal is still active thus
supports faster recovery time for availability of 4 — 40 MHz OSC after sleep recovery. Supports full 4 — 40
MHz range of external crystals.

1 4 —-40 MHz OSC clock active and may be used as clock source for RTC/API. The external crystal
frequency is limited to < 8 MHz.

EN4OMOSC Enable 4 — 40 MHz Oscillator Enable. The EN40MOSC bit enables the 4 — 40 MHz OSC external oscillator
for external crystal.

0 4 —40 MHz OSC disabled.

1 4 -40 MHz OSC enabled.

Note: During sleep mode with EN4OMOSC = 1, the 4 — 40 MHz OSC still can actively drive an external
crystal and can be used to clock the RTC/API if the crystal frequency is <8 MHz.

TRIM128IRC | Trim Value for 128 kHz IRC. The TRIM128IRC bits are a 2’s complement trimming method, so the trimming
code increases from —16 to +15. The default trimming code is Ob11111 (-1, nearly in the middle of —16
and +15). As the code increases/decreases the frequency reduces/increases. TRIM128IRC can only be
updated if IRCTRIMEN is enabled.

TRIMIRC Trim Value for 16 MHz IRC. The TRIM16IRC bits are a 2’s complement trimming method, so the trimming
code increases from —32 to +31. The default trimming code is 0b111111 (-1, nearly in the middle of —32
and +31). As the code increases/decreases the frequency reduces/increases. TRIM16IRC can only be
updated if IRCTRIMEN is enabled.

5.2.2.2 RTC Control Register (CRP_RTCC)

The CRP_RTCC register contains:
* RTC counter enable
* RTC interrupt enable
* RTC clock source select
e RTC compare value
» APl enable
* APl interrupt enable
* APl compare value
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Offset: CRP_BASE + 0x0010 Access: User read/write
0 1 2 3 4 5 6 7‘8 9 10 11‘12 13 14 15
R
CNTE RTCIE FRZE ROVREN RTCVAL
w| N N
Reset' 0 0 0 0 0 0 o o/o0o 0o o0 o]0 0 0 O
16 17 18 19 20 21 22 23 ‘ 24 25 26 27 ‘ 28 29 30 31
R
W APIEN | APIIE CLKSEL DIV512EN| DIV32EN APIVAL
Reset' 0 0 0 0 0 0 o o/o0o 0o 0 o]0 0O 0 O
1 These bits are only reset by power-on: VDD15 LVI, VDD33 LVI, and VDDSYN LVI, VDD5 low LVI, and VDD5 LVI.
Figure 5-3. RTC Control Register (CRP_RTCC)
Table 5-3. CRP_RTCC Field Descriptions
Field Description

CNTEN Counter Enable. The CNTEN bit enable the RTC counter. Making CNTEN bit 1’b0 has the effect of
asynchronously resetting (synchronous reset negation) all the RTC and API logic. This allows for the RTC
configuration and clock source selection to be updated without causing synchronization issues.

0 Counter disabled.
1 Counter enabled.

RTCIE RTC Interrupt Enable. The RTCIE bit enables interrupts requests to the system if RTCF is asserted.

0 RTC interrupts disabled.
1 RTC interrupts enabled.

FRZEN Freeze Enable Bit. The counter freezes on entering the debug mode (as the ipg_debug is detected active) on
the last valid count value if the FRZEN bit is set. After coming out of the debug mode, the counter starts from
the frozen value.

0 Counter does not freeze in debug mode.
1 Counter freezes in debug mode.

ROVREN Counter Roll Over Wakeup/Interrupt Enable. The ROVREN bit enables wakeup and interrupt requests when
the RTC has rolled over from OxFFFF_FFFF to 0x0000_0000. The RTCIE bit must also be set in order to
generate an interrupt from a counter rollover.

0) RTC rollover wakeup/interrupt disabled
1) RTC rollover wakeup/interrupt enabled.

RTCVAL RTC Compare Value. The RTCVAL bits are compared to bits 21-10 of the RTC counter. If they match, RTCF

is set.
Note: RTCVAL must be non-zero for a match to occur.
APIEN Autonomous Periodic Interrupt Enable. The APIEN bit enables the autonomous periodic interrupt function.
0 API disabled.
1 API enabled.
APIIE API Interrupt Enable. The APIIE bit enables interrupts requests to the system if APIF is asserted.
1 APl interrupts enabled.
0 APl interrupts disabled.
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Table 5-3. CRP_RTCC Field Descriptions (continued)

Field Description

CLKSEL Clock Select. The CLKSEL bits select the clock source for the RTC. CLKSEL should only be updated when
CNTEN is 0. The user should ensure that oscillator is enabled before selecting it as a clock source for RTC.
00 32 kHz OSC

01 128 kHz IRC

10 16 MHz IRC

11 4 -40 MHz OSC

DIV512EN | Divide by 512 enable. The DIV512EN bit enables the 512 clock divider. DIV512EN should only be updated
when CNTEN is 0.

0 Divide by 512 is disabled.

1 Divide by 512 is enabled

DIV32EN Divide by 32 enable. The DIV32EN bit enables the 32 clock divider. DIV32EN should only be updated when
CNTEN is 0.

0 Divide by 32is disabled.

1 Divide by 32 is enabled

APIVAL API Compare Value. The APIVAL bits are compared to an offset value based on bits 22—31 of the RTC counter.

If they match, a wakeup/interrupt request is asserted. APIVAL can be updated only when APIEN = 0 or when

the API function is undefined.

Note: API functionality starts only when APIVAL is non-zero. The first API interrupt takes two more cycles
because of synchronization of APIVAL to the RTC clock. After that, interrupts are periodic in nature. The
compare value is APl + 1 and the minimum supported value is 4, because of synchronization issues.

5.2.2.3 RTC Status Register (CRP_RTSC)

The CRP_RTSC register contains:
* RTC interrupt flag
* APl interrupt flag
* ROLLOVR Flag

Offset: CRP_BASE + 0x0014 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl o | o [RTCF| 0 o[ o |[o]o o] of]o]o o] of]o]o
W wic
Reset' 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R[ o o |[APIF] o 0 |ROVRF| o \ 0 0 \ 0 | 0 \ 0 0 \ 0 | 0 \ 0
W wic wic
Reset' 0 0 0 0 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0

1 These bits are only reset by power-on: VDD15 LVI, VDD33 LVI, and VDDSYN LVI, VDD5 low LVI, and VDD5 LVI.
Figure 5-4. RTC Status Register (CRP_RTSC)
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Table 5-4. CRP_RTSC Field Descriptions

Field Description

RTCF RTC Interrupt Flag. The RTCF bit indicates that the RTC counter has reached the counter value matching
RTCVAL. RTCF is cleared by writing a 1 to RTCF. Writing a 0 to RTCF has no effect. Note that the RTCF bit
must be cleared before entering sleep mode, if the RTC is to be used as the wakeup source.

0 No RTC interrupt.

1 RTC interrupt.

APIF API Interrupt Flag. The APIF bit indicates that the RTC counter has reached the counter value matching API
offset value. APIF is cleared by writing a 1 to APIF. Writing a 0 to APIF has no effect. Note that the APIF bit
must be cleared before entering SLEEP mode, if the API is to be used as the wakeup source.

0 No APl interrupt.

1 APl interrupt.

ROVRF Counter Roll Over Interrupt Flag. The ROVRF bit indicates that the RTC has rolled over from OxFFFF_FFFF
to 0x0000_0000. ROVREF is cleared by writing a 1 to ROVRF. Writing a 0 to ROVRF has no effect. Note that
the ROVRF bit must be cleared before entering sleep mode, if the RTC rollover is to be used as the wakeup
source.

0) RTC has not rolled over.

1) RTC has rolled over.

5.2.2.4 RTC Counter Register (CRP_RTCCNT)
The CRP_RTCCNT register contains the RTC counter value.

Offset: CRP_BASE + 0x0018 Access: User read only
0 1 2 3‘4 5 6 7‘8 9 10 11‘12 13 14 15‘16 17 18 19‘20 21 22 23‘24 25 26 27‘28 29 30 31
R RTCCNT
W

Reseﬂoooo\oooo\oooo]oooo\oooo]oooo\oooo\oooo
1 These bits are only reset by power-on: VDD15 LVI, VDD33 LVI, and VDDSYN LVI, VDD5 low LVI, and VDD5 LVI.

Figure 5-5. RTC Counter Register (CRP_RTCCNT)

Table 5-5. CRP_RTCCNT Field Descriptions

Field Description

RTCCNT RTC Counter Value. Due to the clock synchronization, the RTCCNT value may actually represent a previous
counter value

5.2.2.5 Pin Wakeup Enable Registers (CRP_PWKENH/L)

The CRP_PWKENH and CRP_PWKENL registers enable the pin wakeup sources and select the trigger
edge for the wakeup inputs.
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Offset: CRP_BASE + 0x0040 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
W PWK31 PWK30 PWK29 PWK28 PWK27 PWK26 PWK25 PWK24
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
W PWK23 PWK22 PWK21 PWK20 PWK19 PWK18 PWK17 PWK16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 5-6. Pin Wakeup Enable High Register (CRP_PWKENH)

Offset: CRP_BASE + 0x0044 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Vl\ql PWK15 PWK14 PWK13 PWK12 PWK11 PWK10 PWK9 PWK8
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Vl\ql PWK?7 PWK6 PWK5 PWK4 PWK3 PWK2 PWK1 PWKO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 5-7. Pin Wakeup Enable Low Register (CRP_PWKENL)

Table 5-6. CRP_PWKENHY/L Field Descriptions

Field

Description

PWKn Pin Wakeup Enable and Select. The PWKn bits enable the external pin wakeup sources and define which edge
transition is used for the wakeup.

00 External pin wakeup source disabled.

01 Positive edge of selected external pin triggers the wakeup request.

10 Negative edge of selected external pin triggers the wakeup request.

11 Positive or negative edge of selected external pin triggers the wakeup request.

Table 5-7. Wakeup Source Number vs. Pin

CRP_PWKENL CRP_PWKENH
PWKn Pin PWKn Pin PWKn Pin PWKn Pin
0 PB4 8 PD9 16 PE9 24 PJ9
1 PB5 9 PD11 17 PE11 25 PJ10
2 PB6 10 PD13 18 PE13 26 PJ11
3 PB7 11 PD15 19 PF3 27 PJ12
4 PD1 12 PE1 20 PF7 28 PJ13

MPC5668x Microcontroller Reference Manual, Rev. 4

Freescale Semiconductor



Clocks, Reset, and Power (CRP)

Table 5-7. Wakeup Source Number vs. Pin (continued)

CRP_PWKENL CRP_PWKENH
PWKn Pin PWKn Pin PWKn Pin PWKn Pin
5 PD3 13 PE3 21 PF11 29 PJ14
6 PD5 14 PE5 22 PF15 30 PK3
7 PD7 15 PE7 23 PJ8 31 PK6

NOTE

Program any pins that are to be used as wakeup sources as inputs in the
associated SIU_PCRn register prior to entering a low-power mode.

5.2.2.6 Pin Wakeup Source Interrupt Enable Register (CRP_PWKSRCIE)

The CRP_PWKSRCIE register enables interrupt requests individually for each of the pin wakeup sources.

Access: User read/write

Offset: CRP_BASE + 0x0048
0 1 2 3‘4 5 6 7‘8 9 10 11‘12 13 14 15‘16 17 18 19‘20 21 22 23‘24 25 26 27‘28 29 30 31

R
PWKSRCIE31-0

W
Resetoooo\oooo\oooo\oooo\oooo\oooo\oooo\oooo

Figure 5-8. Pin Wakeup Source Interrupt Enable Register (CRP_PWKSRCIE)

Table 5-8. CRP_PWKSRCIE Field Descriptions

Field Description

Pin Wakeup Source Interrupt Enables. The PWKSRIEn bits enable interrupt requests to the system if the
corresponding PWKn bit in CRP_PWKENH/L is asserted.

0 Wakeup source interrupt disabled.
1 Wakeup source interrupt enabled.

PWKSRCIEn

5.2.2.7 Pin Wakeup Source Flag Register (CRP_PWKSRCF)

The CRP_PWKSRCEF register indicates external pin wakeup source events.
Offset: CRP_BASE + 0x004C Access: User read/write

0 1 2 3‘4 5 6 7‘8 9 10 11‘12 13 14 15‘16 17 18 19‘20 21 22 23‘24 25 26 27‘28 29 30 31
R PWKSRCF[31:0]
w wic

Resetoooo\oooo\oooo\oooo\oooo\oooo\oooo\oooo
Figure 5-9. Pin Wakeup Source Flag Register (CRP_PWKSRCF)
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Table 5-9. CRP_PWKSRCF Field Descriptions

Field Description

PWKSRCFn | Pin Wakeup Source Flag. The PWKSRCEF bits indicate which external pin wakeup source event caused the
wakeup. More than one external wakeup source can be asserted at a time if the wakeup events happened
simultaneously. A write of 1 clears the interrupt flag. A write of 0 has no effect.

0 PWKSRCFn did not cause the last wakeup.

1 PWKSRCFn caused the last wakeup.

5.2.2.8 Z6 Reset Vector Register (CRP_Z6VEC)

The CRP_Z6VEC register contains:
» Recovery vector for the Z6 core
* Reset for the Z6 core
* VLE select for the Z6 core

Offset: CRP_BASE + 0x0050 Access: User read/write
0 1 2 3‘4 5 6 7‘8 9 10 11’12 13 14 15‘16 17 18 19|20 21 22 23|24 25 26 27|28 29 30 31

R o\o\o\o o\o\o\o o\o
W Z6VEC Z6RST |VLE

Reset1111\1111\1111\1111\1111oooo\oooo\oo 0o 1
Figure 5-10. Z6 Reset Vector Register (CRP_Z6VEC)

Table 5-10. CRP_Z6VEC Field Descriptions

Field Description

Z6VEC The user needs to change this value to point to a different memory location for system reinitialization when
exiting low-power sleep mode. The program counter value for the Z6 after Sleep mode recovery is
{Z6VEC, 0xFFC}, which aligns to a 4 KB address boundary offset by OxFFC. Note that the default Z6 MMU
configuration is a 4 KB memory space aligned to the 4 KB address boundary defined by Z6VEC. Thus the
reinitialization code needs to access within the 4 KB memory space until the MMU is reconfigured.

Z6RST Controls the assertion of RESET to the Z6 core. Writes to this bit cause the Z6 to immediately enter/exit reset.
Reads of this bit indicate if the core is being held in reset.

0 Z6 not in reset.

1 Z6in reset.

VLE VLE Select. The VLE bit selects whether the Z6 recovers into VLE or Book_E mode.
0 Z6 recovers into Book_E mode.
1 Z6 recovers into VLE mode.

NOTE

The user may attempt to set both the CRP_Z6VEC[Z6RST] and
CRP_ZOVEC[ZORST] bits to 1, but if one of these bits is already set to a
value of 1, the write to the other bit is blocked.

5.2.2.9 Z0 Reset Vector Register (CRP_Z0OVEC)
The CRP_ZOVEC register contains:
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* Recovery vector for the Z0 core
* Reset for the Z0 core

Offset: CRP_BASE + 0x0054 Access: User read/write
0 1 2 3‘4 5 6 7‘8 9 10 11‘12 13 14 15‘16 17 18 19‘20 21 22 23‘24 25 26 27‘28 29 30 31
R 0
ZOVEC ZORST|—

w

Reset1111]1111\1111\1111]1111\1111\1111\11 1 0
Figure 5-11. Z0 Reset Vector Register (CRP_ZOVEC)

Table 5-11. CRP_ZOVEC Field Descriptions

Field Description

ZOVEC Z0 Recovery Vector. The ZOVEC value determines the initial program counter for the Z0 when exiting reset.
On reset, the value contained in the register defaults to OxFFFF_FFFE, and the Z0 is held in reset. Change
this value to point to a different memory location for Z0 specific initialization when negating the ZORST bit or
recovering from Sleep mode.

ZORST Controls the assertion of RESET to the Z0 core. Writes to this bit cause the Z0 to immediately enter/exit reset.
Reads of this bit indicate if the core is being held in reset.

0 Z0 not in reset.

1 Z0in reset.

NOTE

The user may attempt to set the CRP_Z6VEC[Z6RST] and
CRP_ZOVEC[ZORST] bits to 1, but if one of these bits is already set to a
value of 1, the write to the other bit is blocked.

5.2.2.10 Reset Recovery Pointer Register (CRP_RECPTR)

The CRP_RECPTR register contains:
* Recovery pointer
» Fast recovery enable

Offset: CRP_BASE + 0x0058 Access: User read only
0 1 2 3‘4 5 6 7‘8 9 10 11‘12 13 14 15‘16 17 18 19‘20 21 22 23‘24 25 26 27‘28 29 30 31
R FAST| O
W RECPTR REC

Reset1111\1111\1111\1111\1111\1111\1111\11 0 0
Figure 5-12. Reset Recovery Pointer (CRP_RECPTR)

MPC5668x Microcontroller Reference Manual, Rev. 4

Freescale Semiconductor 5-13



Clocks, Reset, and Power (CRP)

Table 5-12. CRP_RECPTR Field Descriptions

Field Description
RECPTR Recovery Pointer. The RECPTR value is a generic 30-bit register available to the user application which retains
a value during all low-power modes. This register may be used by the user software to indicate where in RAM
a recovery routine exists.
FASTREC Fast Reset Recovery. Allows the reset sequence generated at the exit of a sleep mode to be shortened to 16

clocks. This bit may be used when the CRP_Z6VEC or CRP_ZOVEC register of the core(s) executing code
after a sleep mode points to a memory other than the flash. This allows code to be executed from those other
memories while the flash completes its internal initialization.

0 Reset occurs for 1000 clocks.

1 Reset occurs for 16 clocks.

5.2.2.11 Power Status and Control Register (CRP_PSCR)

The power status and control register (CRP_PSCR) contains:
*  Wakeup mode and source flags
» Sleep mode enable
» Sleep RAM retention select

Offset: CRP_BASE + 0x0060 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

" SLlE:EP 0 0 0 0 0 0 0 0 0 0 0 0 ggg CT/\-;—K VC:Z::

WKF| F

W| wic wic | wic | wic
Reset 0 0 0 0 ’ 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 | 28 29 30 31

R o J o f[o]o 0 |0 wke|RTC [rre | AP
W/|SLEEP RAMSEL 0O O LK <\)/\\//I? WK | WK
SEL EN EN | EN
Reset 0 0 0 0 ’ 0 0 0 0 0 0 0 0 0 0 0 0

Figure 5-13. Power Status and Control Register (CRP_PSCR)

Table 5-13. CRP_PSCR Field Descriptions

Field Description
SLEEPF SLEEP Flag. The SLEEPF bit indicates whether recovery from the last low-power modes was sleep. While
SLEEPF is set, the pads remain in a safe state after Sleep mode recovery ad clearing SLEEPF will return the
pads to normal operation. A write of 1 clears this status flag and a write of 0 has no effect.
0 Low-power sleep mode was not entered.
1 Low-power sleep mode entered.
RTCOVRWKF | RTC Counter Rollover Wakeup Flag. The RTCOVRWAKF bit indicates that a RTC counter rollover was the

wakeup source. A write of 1 clears the interrupt flag and a write of 0 has no effect.
0 The RTC counter did not cause the last wakeup.

1 The RTC counter caused the last wakeup.
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Table 5-13. CRP_PSCR Field Descriptions (continued)

Field Description

RTCWKF RTC Wakeup Flag. The RTCWKF bit indicates that the RTC match was the wakeup source. A write of 1 clears
the interrupt flag and a write of 0 has no effect.

0 The RTC did not cause the last wakeup.

1 The RTC caused the last wakeup.

APIWKF AP| Wakeup Flag. The APIWKEF bit indicates the APl was the wakeup source. A write of 1 clears the interrupt
flag and a write of 0 has no effect.

0 The API did not cause the last wakeup.

1 The API caused the last wakeup.

SLEEP SLEEP Request. The SLEEP bit indicates a request to enter the sleep low-power mode. This bit is cleared
automatically when exiting from SLEEP.

0 No request to enter the sleep low-power mode.

1 Request to enter the sleep low-power mode.

RAMSEL RAM Selects. The RAMSEL bits select which ram configuration retains power during the sleep mode.
000 All RAMs powered down

001 32 KB RAM retains power (0x4000_0000 — 0x4000_7FFF).

010 64 KB RAM retains power (0x4000_0000 — 0x4000_FFFF).

011 128 KB RAM retains power (0x4000_0000 — 0x4001_FFFF).

Other reserved.

WKCLKSEL | Wakeup Clock Select. The WKCLKSEL bit selects the clock source used for the wakeup logic synchronizer
and edge detect. WKCLKSEL can be switched only when all wakeup sources are disabled.

0 Clock source for wakeup logic is the 128 kHz IRC.

1 Clock source for wakeup logic is the 16 MHz IRC.

Note: The 128 kHz IRC is not automatically enabled if selected; therefore, it must be enabled before it is
selected for use.

Note: When using the 128 kHz IRC to wake up from SLEEP, the application software must wait at least one
128 kHz clock cycle after entering SLEEP before waking up.

Note: The wakeup flag cannot be cleared until at least three 128 kHz cycles after it has been set.

RTCOVRWKEN | RTC Rollover Wakeup Enable. The RTCOVRWKEN bit enables a rollover of the RTC counter to be a wakeup
source for exit from low-power modes.

0 RTC rollover does not generate a wakeup request from low-power mode.

1 RTC rollover generates a wakeup request from low-power modes.

RTCWKEN RTC Wakeup Enable. The RTCWKEN bit enables the RTC to be a wakeup source for exit from low-power
modes.

0 RTC not enabled as a wakeup source.

1 RTC enabled as a wakeup source.

APIWKEN API Wakeup Enable. The APIWKEN bit enables the API to be a wakeup source for exit from low-power
modes.

0 The API does not generate a wakeup request from low-power mode.

1 The API generates a wakeup request from low-power modes.

5.2.2.12 SoC Status and Control Register (CRP_SOCSC)

The CRP_SOCSC register contains:
* LVl interrupt flags
* LVl interrupt enables
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e LVI reset enables

* LVI lock bit
Offset: CRP_BASE + 0x0070 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rivis [tvis] 0 [ o [ o [ o [ o] o o [wvisH|visn|vis| 0 | ©
wlLock | RE IE IE IE FRIE| FDIS
Reset o' 17 0 0 \ 0 0 0 0 ] 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0 0 [LvISHIF[LVISNF[LVISF| 0 0 |FRF]|FRDY
W wic wic wic wic
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 0 0 0 0

1 These bits are only reset by power on, VDD15 LVI, VDD33 LVI, VDDSYN LVI, and VDD5 Low LVI.
Figure 5-14. SoC Status and Control Register (CRP_SOCSC)

Table 5-14. CRP_SOCSC Field Descriptions

Field Description

LVISLOCK LVI5 Lock. The LVISLOCK bit disables writes to the LVISRE register bit. After it is set, this bit remains set until
the next POR.

0 LVI5SRE writeable.

1 LVISRE not writeable.

LVISRE LVI5 Reset Enable. The LVI5SRE bit enables the reset function of the LVI5.

0 LVI5 does not generate a reset when LVI5SF is set.

1 LVI5 generates a reset when the LVI5F is set.

Note: When the VRCSEL pin is low, the 5V LVI logic is disabled and this bit has no effect.

LVISHIE LVI5 High Interrupt Enable. TheLVISHIE bit enables interrupts requests to the system if LVISHF is asserted.
0 LVI5H interrupts disabled.

1 LVI5H interrupts enabled.

Note: When the VRCSEL pin is low, the 5V LVI logic is disabled and this bit has no effect.

LVISNIE LVISN Interrupt Enable. TheLVI5SNIE bit enables interrupts requests to the system if LVISNF is asserted.
0 LVI5N interrupts disabled.

1 LVI5N interrupts enabled.

Note: When the VRCSEL pin is low, the 5V LVI logic is disabled and this bit has no effect.

LVI5IE LVI5 Interrupt Enable. TheLVI5IE bit enables interrupts requests to the system if LVISF is asserted.
0 LVI5 interrupts disabled.

1 LVI5 interrupts enabled.

Note: When the VRCSEL pin is low, the 5V LVI logic is disabled and this bit has no effect.

FRIE Flash Ready Interrupt Enable. The FRIE bit enables an interrupt that is generated based on the value of FRF.
This notifies the user that the Flash is ready and available for read/write operations.

0 FRF interrupts disabled.

1 FRF interrupts enabled.

FDIS Flash Disable. The FDIS bit places the flash into a disabled low power state. See 11.4.4, “Flash Sleep Mode,”
for more information.

0 Flash enabled.

1 Flash disabled.
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Table 5-14. CRP_SOCSC Field Descriptions (continued)

Field Description

LVISHF LVI 5V High Interrupt Flag. The LVI5SHF bit indicates that the LVI5H LVI circuit has detected that the 5V supply
is below the trip limit. LVISHF is cleared by writing a 1 to LVI5SHF. Writing a 0 to LVISHF has no effect.

0 No LVI5H interrupt.

1 LVI5H interrupt.

Note: The LVI5H LVI circuit is disabled when VRCSEL is low and thus LVISHF remains cleared.

LVISNF LVIN 5V Interrupt Flag. The LVISNF bit indicates that the LVI5 LVI circuit has detected that the 5 V supply is

above the defined trip limit. LVISNF is cleared by writing a 1 to LVISNF. Writing a 0 to LVISNF has no effect.

Note: If the supply remains above the defined trip limit, the LVISNF flag is immediately re-set after the clear
sequence.

0 No LVI5 negation interrupt.

1 LVI5 negation interrupt.

Note: The LVI5 LVI circuit is disabled when VRCSEL is low and thus LVISNF remains set.

LVISF LVI 5V Interrupt Flag. The LVI5F bit indicates that the LVI5 LVI circuit has detected that the 5 V supply is below

the defined trip limit. LVI5SF is cleared by writing a 1 to LVISF. Writing a 0 to LVI5F has no effect.

Note: If the supply remains below the defined trip limit, the LVI5F flag is immediately re-set after the clear
sequence.

0 No LVI5 assertion interrupt.

1 LVI5 assertion interrupt.

Note: The LVI5 LVI circuit is disabled when VRCSEL is low and thus LVI5SF remains cleared.

FRF Flash Ready Flag. The FRF bit is set when the Flash becomes available for read/write operations after
recovery from Sleep or reset. FRF is cleared by writing a 1 to FRF. Writing a 0 to FRF has no effect.
exiting low Power mode. It is used to notify the user software that Flash operation may begin.

0 Flash not ready.

1 Flash ready.

FRDY Flash Ready. The FRDY bit is a real time indication of whether the Flash is ready for read/write operations after
recovery from Sleep or reset.

0 Flash not ready.

1 Flash ready.

5.3  Functional Description

5.3.1 Low-Power Mode

The CRP supports a low power mode of operation, Sleep. During Sleep, the CRP logic remains powered
and is not reset. The standard cell logic is powered down in Sleep mode. In order to achieve the functional
requirements of this low power mode, the CRP provides the following functionality: control of the on-chip
voltage regulator, LVI circuits, and power gates; wakeup monitoring on external pins or internal RTC/API;
external reset pin monitoring to allow user to abort the low power mode; system recovery on wakeup; and
support for JTAG and Nexus debug capability. The following sections discuss in detail the entry sequence,
the operation, and the exit sequence for the low power Sleep mode.

5.3.2 Wake-Up Lines

The wake-up lines are implemented as described in Chapter 7, “System Integration Unit (SIU),” and
detailed in Section 5.2.2.5, “Pin Wakeup Enable Registers (CRP_PWKENHY/L).” These wake-up signals
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generate an interrupt when the device wakes up. Each external wake-up has individual wakeup flag and
interrupt enable and are grouped together into one interrupt vector. Refer to Chapter 2, “Signal
Description,” for details on the allocation of pins to the Wake-up lines.

In order to minimize spurious wake-up as a result of noise, fixed duration input filters are applied to every
wake-up pin.These filters are based on either the 128 kHz or 16 MHz clock sources and use 2 clock cycles
to synchronize the input wake-up signal.

5.3.3 Low-Power Mode Entry

The sequence to enter the low-power sleep mode is for the user to disable the DMA, MLB, FEC, and
FlexRay masters. Then halt all modules via the SIU_HLT registers. The system clock source should be set
to the 16 MHz IRC prior to disabling the PLL or powering down the 4 — 40 MHz XTAL. The PLL should
then be disabled since it does not clock any logic in sleep mode.

The main external oscillator (4 — 40 MHz XTAL) can be optionally powered down in sleep mode by
clearing the EN4OMOSC bit in the CRP_CLKSRC register. If ENAOMOSC is enabled during Sleep, and
EN40MOSC is 0, then the 4 — 40 MHz OSC can not be used as a clock source during sleep, but is still
actively driving the external crystal which may support the full 4 — 40 MHz frequency range. If
EN40MOSC is enabled during Sleep, and EN4OMOSC is 1, then the 4 — 40 MHz XTAL may be used as
a clock source for the RTC/API during sleep, but the external crystal frequency is limited to less than or
equal to 8 MHz.

If the 4 — 40 MHz XTAL is powered down for sleep mode, the crystal oscillator must restart on the exit
from sleep mode. If the 4 — 40 MHz XTAL powered down option is chosen, the user must be sure to first
disable any logic that is being clocked directly by the 4 — 40 MHz XTAL to prevent glitches.

All program and erase operations on the flash array need to be completed before entering sleep mode.

Prior to entry into sleep mode, the ADC halt bit must be set or the ADC must be disabled. When exiting
sleep mode, the required recovery time must elapse before the ADC can be enabled or the ADC halt bit is
cleared. The recovery time allows the ADC circuits to stabilize. See the MPC5668x Microcontroller
Family Data Sheet for recovery times.

Sleep mode selection is done by setting the SLEEP bit in the CRP_PSCR register. With this bit set, each
active core should individually execute the WAIT instruction to enter sleep mode. If only one core is
active, and one is held in reset by the user, then executing the WAIT instruction on the active core initiates
entry into the low-power mode. At this point, the CRP takes over operation of the device until a wakeup
event occurs.

5.3.3.1 CRP Clock Selection

In sleep mode, the CRP control logic is clocked by the 16 MHz IRC. The RTC/API can be clocked by the
128 kHz_IRC, the 32 kHz_XTAL, the 16 MHz IRC, or the 4 — 40 MHz XTAL (restricted to less than or
equal to 8 MHz). The pin wakeup logic can be clocked by either the 128 kHz IRC or the 16 MHz IRC.
These clock source selections must be made prior to executing both WAIT instructions to the cores.
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5.3.3.2 Sleep Mode RAM Retention

The RAMSEL bits in the CRP_PSCR register determine the amount of RAM that remains powered in
sleep mode. This selection must be made prior to executing the WAIT instructions to the cores with the
CRP_PSCR[SLEEP] bit set.

5.3.4 Low-Power Operation

After the WAIT instructions have been executed with the SLEEP bit set, and the cores have cleanly halted,
the clock control block signals the CRP to enter the selected low-power mode.

At this point, the CRP has complete control of the device. Figure 5-15 shows the sequence to transition
from RUN mode to SLEEP. Figure 5-16 and Figure 5-17 give the transition diagram for going from RUN
mode to sleep, and then back to RUN mode.

The pads are put into a safe state during entry into Sleep mode. While is a safe state, the pad output buffers,
input buffers, and pull devices are disabled. The RESET pad retains its function. The input buffers for the
32 wakeup pins retain the same state as previous to Sleep mode entry. The TDO pin is still active if debug
is enabled before Sleep mode entry.
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INIT
(Run Mode)

Sleep
Request

Assert clock stop
to clock control block

debug

enabled?

Set Sleep
Handshake bit

in NPC PCR

Mode Transition: RUN —» SLEEP

3 clks

Handshake F
bit cleared?

- Acknowledge clock
stop ready to CCB

- Assert TDO OBE

T Clock stop F

Go to Figure 5-16

asserted
by CCB?

Figure 5-15. SLEEP Mode Entry Diagram
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Mode Transition: SLEEP —» RUN

1

- Enable isolation
for mem/analog blks
From Figure 5-15 - Isolate CRP block - Assert system POR
- Safe state pads
- RAMs in standby
- Bias resistor on

-Negate run
(pgates)

- RAMs sbias

- Negate prerun
(pgates)

1-3 clks from wakeup
edge if 16 MHz_IRC
enabled (depends
on where pin
wakeup edge
occurred), 3 clks +
16 MHz_IRC start up
time if disabled

- Negate PMC run
- Disable LVI
(LVI12 still active)
- Bias resistor off
- Enable Wakeup

wakeup =0
(disable 16M IRC & clkgate,

wakeup = 1 if not wakeup or RTC clock)

- Assert PMC run
- Enable LVIs
- Bias resistor on

- Assert run

- Assert prerun
(pgates)

(pgates)

wait wait
50 usec U1 0 clocks wait

11 12

Go to Figure 5-17

- Disable isolation - Start clocks

Figure 5-16. SLEEP Mode Transition Diagram (Part 1)
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13

Mode Transition: SLEEP —» RUN

State 16
Figure 5-16

- Negate system POR
- Bias resistor off

T Debug F
i Enabled?

14
- Block NPC debug

signals
- dbg clk = 16 MHz_IRC
- Assert core debug

enable
.\) - Device exits SLEEP
- Un-latch NPC

wait core dbg ack debug signals

15
- Negate core debug

enable
- Set dbg clk = TCK

- TDO Pin Low
wait NPC PCR
sleep sync bit set

- Negate TDO Pin
- Clear NPC PCR

Sleep Sync Bit

Go to INIT

(Figure 5-15)

Figure 5-17. SLEEP Mode Transition Diagram (Part 2)
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5.3.4.1 Sleep Mode Reset Operation

The reset controller in the SIU controls the normal reset sequences from POR, LV, and other resets when
the device is in RUN mode. The CRP controls reset operation for the device in sleep mode.

The external RESET pin is enabled in all modes. Assertion of the RESET pin or a POR during sleep mode
causes the device to restart in RUN mode.

Upon power up from sleep mode, POR and reset is asserted to all logic that was powered down. The SIU
processes the sleep recovery POR in the same manner as a normal POR. The RSR[PORS] bit in the SIU
is set after the reset controller sequence completes. The CRP_PSCR[SLEEPF] bit is set in this case to
indicate that the POR came from a sleep recovery.

NOTE

When powering up from sleep mode, the BOOTCFG pin is not read and the
BAM boot sequence is bypassed since the Z6 and Z0 cores branch to the
appropriate reset vector set in the CRP_Z0VEC and CRP_Z6VEC registers,
assuming the core was active (not held in reset) prior to sleep mode entry.

5.3.5 Low-Power Wakeup

A POR, LVI12, or assertion of the external RESET pin causes exit from sleep mode as a reset condition,
and not a wakeup. A POR or external reset is captured in the SIU Reset Status Register. All CRP registers
are reset for a POR, but some like the CRP_RTCC are maintained for an external reset. Note that there are
no internal reset sources (except POR and LV112) active in sleep.

There are four methods for waking up the device from sleep mode:
* RTC counter match
* RTC counter rollover
* API counter match
» External pin transition

All wakeup methods are independently enabled. The RTC, RTC rollover, and API wakeup logic is
discussed in Section 5.4, “Real-Time Counter (RTC).”

Wakeup from sleep can be enabled from transitions on as many as 32 external pins. External pin wakeup
source selection is done in the CRP_PWKENH/L registers. To be used as a low-power mode wakeup, pins
must be configured with the output buffer disabled in the SIU_PCR registers prior to entry into the
low-power mode. During sleep mode, all pins (except the 32 wakeup pins and RESET) are put into a safe
state with the input buffer, output buffer, and pull devices disabled. The wakeup pins input buffer enables
will retain the state configured prior to entry into sleep mode with the output buffers and pull devices
disabled.

External pin wakeup generation can be selected for either a rising edge event on the pin, falling edge, or
both. The edge capture logic can be selectively clocked from either the 16 MHz IRC clock for faster
wakeup, or the 128 kHz IRC clock for lower average power. For wakeup, the value of the Pin Assignment
(PA) bitfield in the SIU_PCR does not matter. This enables a pin, such as a CAN receive pin, to wake up
the device on a transition.
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The corresponding CRP_PSCR[PWKSRCF] flag bit is set when a selected and enabled event occurs on
an external pin wakeup source. An interrupt request can be generated for an external pin wakeup by setting
the corresponding CRP_PSCR[PWKSRIE] bit. This interrupt request is pending once the device recovers
from the previous low-power mode.

On exiting sleep mode, the PC value is loaded with the value contained in the CRP_Z6VEC or
CRP_ZOVEC registers. The RECPTR register is a general purpose register which retains a value during
sleep mode and thus may be used by software to hold a generic value used by recovery routines.

A block diagram for the external pin wakeup logic is given in Figure 5-18.

CRP_PWKEN
[PWKENH]

2 —» To Wakeup Logic

Y

Edge

DG4 detect To
32 logic interrupt
controller

CRP_PWKSRCF

A [PWKSRCFn]
16 MHz IRC —————1
128 kHzIRC———10 CRP_PWKSRCIE
[PWKSRIEN]
CRP_PSCR I
[WKCLKSEL]

Figure 5-18. External Pin Wakeup Logic

5.3.5.1 Low Power Mode Debug Support

The CRP supports debug after exit from sleep mode for both Nexus and JTAG debug tools. This function
is enabled by setting the NPC PCR[LP_DBG_EN] bit prior to entry into sleep modes.

On entry into sleep mode, if the NPC PCR[LP_DBG_EN] bit is set, the CRP sets the NPC
PCR[SLEEP_SYNC] bit to inform the debug tool that sleep mode is being entered. The CRP waits for this
bit to be cleared before proceeding into sleep mode. During sleep mode, most of the SOC is powered down,
and the contents of the debug registers are lost. The CRP supports restoration of the debug registers on
wakeup from sleep mode. The CRP latches the NPC PCR[LP_DBG_EN] bit when sleep mode is entered.
On wakeup from sleep mode, if the latched bit is set, the CRP places both the Z0 and Z6 cores into debug
mode. The CRP selects the 16 MHz IRC to clock the core debug logic, so the development tool does not
need to drive a clock on the TCK pin at this point. Once both cores have acknowledged that they have
entered debug mode, the CRP allows the TCK pin to drive the debug logic, enables the JTAG pins, and
drives the assertion of the TDO pin.
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NOTE

TDO is pulled high on entry into low power mode. It is driven low when the
MCU wakes up.

The assertion of the TDO pin indicates to the debug tool that it can now restore the debug register contents
via the JTAG interface. The Nexus pins cannot be used until the NPC configuration is restored. The TDO
pin remains asserted until the debug tool sets the NPC PCR[SLEEP_SYNC] bit. At that point, TDO is
negated, control of the pin given back to the JTAG controller, and the wakeup interrupt is asserted to the
Z0 and Z6 cores. A block diagram of the SOC blocks and the connections between them to support debug
on sleep wakeup is given in Figure 5-19.

NOTE
The CRP enables only the debug pins that were enabled prior to sleep mode
entry.
CRP Z0 Core
16 MHz 16 MHz IRC _ debug req .
IRC
TCK TCLK
TDO Z6 Core
tool handshake |
>
npc_lp_dbg FSM |—>
NPC debug req
nexus port enables debug enable
- sleep reset D debug enable
nexus pad control DO
\i Y Y
Pad
[ ) [ ) [} [ ] [ ) [ ) %
TCK Remaining Nexus & JTAG Pins TDO

Figure 5-19. Sleep Mode Debug Block Integration

5.4 Real-Time Counter (RTC)

The RTC is a free-running counter used for time-keeping applications. The RTC may be configured to
generate an interrupt at a pre-defined interval independent of the mode of operation. If in sleep mode when
the RTC interval is reached, the RTC first generates a wakeup, and then asserts the interrupt request.
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The RTC also supports an autonomous periodic interrupt function used to generate a periodic wakeup
request to exit sleep mode or an interrupt request.

5.4.1 RTC Features

Features of the RTC include:
e 32-bit counter
» Four selectable counter clock sources:
— 128 kHz IRC
— 32 kHz_XTAL
— 16 MHz IRC
— 4 - 40 MHz XTAL (restricted to <8 MHz)

* Optional divide-by-512 prescaler and optional divide-by-32 prescaler connected in series in the
clock path feeding the 32-bit counter

» 32-bit counter supports times up to greater than 1.5 months with 1 ms resolution

» 12-bit compare value to support interrupt intervals of 1 s up to greater than 1 hr with 1 s resolution
* RTC interrupt with interrupt enable

» Counter runs in all modes of operation

» RTC status and control register are reset only by POR RTCVAL and APIVAL can be updated
anytime without disabling the clock

» RTC counter is reset when counter is disabled by software and by POR
« Autonomous periodic interrupt support includes:
— 10-bit compare value to support wake-up intervals of 1.0 msto 1s

— Wake-up logic has separate enable to support changing compare value while RTC running API
interrupt with interrupt enable

— Operates in all modes of operation
— API compare value can be modified while RTC is running
* Optional interrupt for RTC match, API match, and RTC rollover

» RTC continues to count through all resets except POR, VDD12 LVI, VDD33 LVI, VDDSYN LVI,
VDD5 Low LVI, and VDD5 LVI.

5.4.2 RTC Functional Description

The RTC consists of a 32-bit free-running counter enabled with CNTEN. (CNTEN when negated
asynchronously resets the counter and synchronously enables the counter when enabled.) The value of the
counter may be read via the RTCCNT register. Due to the clock synchronization, the RTCCNT value may
actually represent a previous counter value.

The clock source to the counter is selected with CLKSEL and may be the 128 kHz IRC, the 32 kHz XTAL,
16 MHz IRC, or the 4 — 40 MHz XTAL (if restricted to < 8 MHz). The clock path feeding the 32-bit
counter can optionally be divided by the divide-by-512 prescaler or the divide-by-32 prescaler. Note that
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the 32 kHz OSC must be enabled before being selected. The 32 kHz OSC is selected to give a more
accurate wakeup than the 128 kHz IRC. (CNTEN must be disabled when the clock sources are switched.)

When the counter value for counter bits 10-21 match the 12-bit value in RTCVAL, then the RTCF interrupt
flag is set (after proper clock synchronization). If the RTCIE interrupt enable bit is set, the RTC interrupt
request is generated. The RTCF flag can be cleared by writing a 1 to RTCF. The RTCF supports interrupt
requests in the range of 1 second to 4096 seconds (> 1 hr) with a 1 second resolution.

NOTE
RTCVAL and APIVAL can be updated at any time.

If there is a match while in sleep mode, and the CRP_PSCR[RTCWKEN] bit is set, then the RTC first
generates a wakeup request to force a wakeup to run mode, then sets the RTCF flag. The RTC wakeup
signal is captured in the CRP_PSCR[WKRTCF] flag bit.

A rollover wakeup and/or interrupt can be generated when the RTC transitions from a count of
OxFFFF_FFFF to 0x0000_0000. The rollover flag is enabled by setting the CRP_RTCC[ROVREN] bit.
An RTC counter rollover with this bit and the CRP_PSCR[RTCOVRWKEN] bit set causes a wakeup from
sleep mode. The rollover wakeup flag is captured in the CRP_PSCR[WKRLLOVRF] bit. An interrupt
request is generated for an RTC counter rollover when both the CRP_RTCC[ROVREN)] and
CRP_RTCCIRTCIE] bits are set.

Setting APIEN enables the autonomous interrupt function. The 10 bit APIVVAL selects the time interval for
triggering an interrupt and/or wakeup event. Since the RTC is a free-running counter, the APIVAL is added
to the current count to calculate an offset. When the counter reaches the offset count, a interrupt and/or
wakeup request is generated. Then the offset value is recalculated and again retriggers a new request when
the new value is reached. APIVAL (and RTCVAL) can be updated at any time. When a compare is reached,
the APIF interrupt flag is set (after proper clock synchronization). If the APIIE interrupt enable bit is set,
then the API interrupt request is generated. The APIF flag can be cleared by writing a 1 to APIF. If there
is a match while in sleep mode, and the CRP_PSCR[APIWKEN] bit is set, then the API first generates a
wakeup request to force a wakeup to run mode, then sets the APIF flag. The API wakeup flag is captured
in the CRP_PSCR[WKAPIF] bit.

If the CRP_RTCC[FRZEN] bit is set, the RTC counter is frozen during debug mode.
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Figure 5-20. RTC/API Block Diagram

5.4.3 Register Description

The RTC registers control and monitor operation of the RTC. The registers that are relevant to the use of
the RTC are as follows.

» RTC status and control register (Section 5.2.2.2, “RTC Control Register (CRP_RTCC)”)
* RTC counter register (Section 5.2.2.4, “RTC Counter Register (CRP_RTCCNT)”)
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5.5 Power Supply Monitors

5.5.1 Power-On Reset (POR)

The internal Power On Reset (POR) monitors the main supply input voltage (Vppa) and shall not release
the internal reset line until Vppp is above the de-assertion threshold. The POR is always enabled.

5.5.2 Low-Voltage Monitors (LVI)

The internal LV circuits monitor when the voltage on the corresponding supply is lower than defined
values, and either assert a reset or an interrupt. All LVI circuits are enabled in run mode. In sleep mode,
LVI12 remains on. The LVIs also support hysteresis in the falling and rising trip points.

e LVI12—1.2 V supply

— The LVI12 supply monitors Vpp and triggers a reset when it drops below the assert threshold
of the LVI112.

e LVI33—3.3 V supply
— The LVI33 monitors Vpp33 and triggers a reset when it falls below the assert level.
* LVI33SYN—3.3 V Vppgyn supply
— The LVI33SYN monitors Vppgyn and triggers a reset when it falls below the assert level.
« LVI5_VDDA—3.3V -5V supply
— The LVI_VDDA monitors Vppa and triggers an interrupt or internal reset when it drops down
below the assert level. LVI5_VDDA is automatically disabled when VRCSEL is low.
 LVI5L_VDDA— 3.3V -5V supply
— The LVIL_VDDA monitors Vppa and triggers an internal reset when it drops down below the
assert level.
« LVI5SH_VDDA— 3.3V -5V supply

— The LVIH_VDDA monitors Vppa and may be used to generate an internal interrupt when it
drops down below the assert level. LVISH_VDDA is automatically disabled when VRCSEL is
low.

When a LVI5 trigger event occurs, the CRP_SOCSC[LVI5F] flag bit is set, and either a reset or an interrupt
generated, depending on the configuration of the CRP_SOCSC[LVI5IE] and CRP_SOCSC[LVIRE] bits
in the CRP. The CRP_SOCSC[LVI5RE] is always writable as long as the CRP_SOCSC[LVI5LOCK] bit
is cleared. When CRP_SOCSCI[LVI5LOCK] is set, then writes to CRP_SOCSC[LVI5RE] have no effect.
The CRP_SOCSC[LVI5LOCK] bit is write-once and cleared only with POR.

There is no internal LVI monitoring of the individual Vppg 1/0 segments.
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Chapter 6
Frequency Modulated Phase-Locked Loop (FMPLL)

6.1 Introduction

The frequency modulated phase-locked loop (FMPLL) module is a frequency modulated phase-locked
loop that has been optimized to generate voltage controlled oscillator (VCO) frequencies from

192 MHz - 600 MHz based on an input clock range of 4 MHz to 40 MHz. The frequency multiplication,
output dividers and the frequency modulation waveform are register-programmable through a peripheral
bus interface.

6.1.1 Block Diagram

A simplified block diagram of the FMPLL illustrates the functionality and interdependence of major
blocks (see Figure 6-1). Shaded blocks represent analog circuit components that make up the core analog
portion of the FMPLL. The complete FMPLL closed-loop system contains the feedback divider (EMFD)
and output divider (ERFD), which are implemented with standard cell core logic elements. Refer to
Section 6.4.3.3, “PLL Normal Mode Without FM,” for details on each sub-block.

FMDAC_STEP[0:9] — »| D2AFM > CALDAC
EXTAL Z}—»‘ EPREDIV > l PLL Clock
_ PFD o FILTER —>»{ VCO ERFD Out
EMFD |«

Used to create the

L»| LOC_PLL » | loss of clock resgt

request and decide

> LOC_REF » which PLL mode to

switch to when

these things happen

Figure 6-1. FMPLL Block Diagram

6.1.2 Features

The FMPLL has these major features:
* Input clock frequency range: 4 MHz to 40 MHz (EXTAL)
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» Because the MPC5668x uses a 16 MHz IRC as its default system clock, the FMPLL is put in PLL
Off mode during reset, so that power dissipation is minimized by disabling the FMPLL until
needed by the system.

* Programmable frequency multiplication factor settings generating VCO frequencies of
192 MHz - 600 MHz

* PLL Off mode (low-power mode)
* Register programmable output clock divider (ERFD)
* Programmable frequency modulation

— Modulation applied as a triangle waveform

— Peak-to-peak register programmable modulation depths of 0.5%, 1%, 1.5%, and 2% of the
system frequency

— Register programmable modulation rates of Foyt4)/80, Fayta/40, and Feyq)/20

» Lock detect circuitry provides a signal indicating the FMPLL has acquired lock and continuously
monitors the FMPLL output for any loss of lock

» Loss-of-clock circuitry monitors input reference and FMPLL output clocks with programmable
ability to select a backup clock source as well as generate a reset or interrupt in the event of a failure

6.1.3 Modes of Operation

There are two main modes of FMPLL: PLL Off mode and normal mode. These modes are briefly
described in this section.

When PLL Off mode is selected, the FMPLL is turned off and the end-system user must select a different
source than the PLL outputin SIU_SYSCLK[SYSCLKSEL]. The lock detector is not functional and does
not indicate that the FMPLL is in a locked state. Frequency modulation is not available and the FMPLL is
put into a low-power, idle state. This operating mode is described in Section 6.4.2, “PLL Off Mode.”

When normal mode is selected, the FMPLL is fully programmable. The FMPLL reference clock source
can be a crystal oscillator or an external clock generator. The lock detector indicates the lock status of the
FMPLL, and frequency modulation of the output clock can be enabled. This operating mode is described
in Section 6.4.3, “Normal Mode.”

6.2 External Signal Description

Refer to Table 2-1 and Section 2.4, “Detailed Signal Description,” for detailed signal descriptions.

6.3 Memory Map and Registers

This section provides a detailed description of the FMPLL registers.

6.3.1 Module Memory Map

Table 6-1 shows the FMPLL memory map. The address of each register is given as an offset to the FMPLL
base address. Registers are listed in address order, identified by complete name and mnemonic, and lists
the type of accesses allowed.
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Table 6-1. FMPLL Memory Map

Offset from
FMPLL_BASE_ADDR Register Access | Reset Value | Section/Page
(OxFFFF_0000)
0x0000 Reserved
0x0004 SYNSR—FMPLL synthesizer status register R/W | 0x0000_0000| 6.3.2.1/6-3
0x0008 ESYNCR1—FMPLL enhanced synthesizer control register 1 R/W | 0x8000_0030| 6.3.2.2/6-5
0x000C ESYNCR2—FMPLL enhanced synthesizer control register 2 R/W | 0x0000_0003| 6.3.2.3/6-7

0x0010-0x0014

Reserved

6.3.2

Register Descriptions

This section lists the FMPLL registers in address order and describes the registers and their bit fields.

6.3.2.1 FMPLL Synthesizer Status Register (SYNSR)
Offset: FMPLL_BASE_ADDR + 0x0004 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl o[ o] of 0 o | oo 0 o[ o] o o[ o] o] o
w
Reset 0 0 0 o] o 0 0 o | o 0 0 o | o 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R PLL | PLL CAL | CAL
0 0 0 0 0 0 |LOLF| LOC [MODE SEL | REF LOCKS|LOCK | LOCF DONE | PASS
w wic wic
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 6-2. FMPLL Synthesizer Status Register (SYNSR)
Table 6-2. SYNSR Register Field Descriptions
Field Description
LOLF Loss- of-Lock Flag. This bit provides the interrupt request flag. To clear the flag, write a 1 to the bit. Writing 0 has

1 or reset is asserted.
0 Interrupt service not requested.
1 Interrupt service requested.

no effect. This flag will not be set, and an interrupt will not be requested, if the loss-of-lock condition was caused
by a system reset, enabling of frequency modulation, or a write to the ESYNCR1 which modifies the

ESYNCR1[EMFD] bits. If the flag is set due to a system failure, writing the ESYNCR1[EMFD] bits or enabling FM
does not clear the flag. Assert reset to clear the flag. If lock is reacquired, the bit remains set until either a write
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Table 6-2. SYNSR Register Field Descriptions (continued)

Field

Description

LOC

Loss-Of-Clock Status. The LOC bit is an indication of whether a loss-of-clock condition is present when operating
in normal PLL mode. If LOC = 0, the system clocks are operating normally. If LOC = 1, the system clocks have
failed due to a reference failure or a PLL failure. If the read of the LOC bit and the loss-of-clock condition occur
simultaneously, the bit does not reflect the current loss-of-clock condition. If a loss-of-clock condition occurs that
sets this bit and the clocks later return to normal, this bit is cleared. LOC is always zero in PLL Off mode.

0 Clocks are operating normally.

1 Clocks are not operating normally.

MODE

Clock Mode. The state of this bit, along with PLLSEL and PLLREF, indicates which clock mode the PLL is
operating in (see Table 6-3). The value of ESYNCR1[CLKCFGO] is reflected in this location.

0 PLL Off mode.

1 PLL clock mode.

PLLSEL

PLL Mode Select. The state of this bit, along with MODE and PLLREF, indicates which mode the PLL operates
in (see Table 6-3). This bit is cleared in PLL Off mode. The value of ESYNCR1[CLKCFG1] is reflected in this
location.

0 PLL Off mode.

1 Normal PLL mode.

PLLREF

PLL Clock Reference Source. The state of this bit, along with MODE and PLLSEL, indicates which reference
source has been chosen for normal PLL mode (see Table 6-3). This bit is cleared in PLL Off mode. The value of
ESYNCR1[CLKCFGZ2] is reflected in this location.

0 External clock reference chosen.

1 Crystal clock reference chosen.

Note: The user must also use the XOSC bit in the CRP_CLKSRC register to enable the 4 — 40 MHz oscillator.

LOCKS

Sticky PLL Lock Status Bit. The LOCKS bit is a sticky indication of PLL lock status. LOCKS is set by the lock

detect circuitry when the PLL acquires lock after: 1) a system reset, or 2) a write to the ESYNCR2 which modifies

the ESYNCR2[EMFD] bits, or 3) frequency modulation is enabled. Whenever the PLL loses lock, LOCKS is

cleared. LOCKS remains cleared after the PLL re-locks, until one of the three conditions occurs. Furthermore, if

the LOCKS bit is read when the PLL simultaneously loses lock, the bit does not reflect the current loss-of-lock

condition.

If operating in PLL Off mode, LOCKS remains cleared after reset.

0 PLL has lost lock since last system reset, a write to ESYNCR1 to modify the ESYNCR1[EMFD] bit field, or
frequency modulation enabled

1 PLL has not lost lock since last system reset, a write to ESYNCR1 to modify the ESYNCR1[EMFD] bit field,
or frequency modulation enabled

LOCK

PLL Lock Status Bit. The LOCK bit indicates whether the PLL has acquired lock. PLL lock occurs when the
synthesized frequency matches to within approximately 0.75% of the programmed frequency. The PLL loses lock
when a frequency deviation of greater than approximately 1.5% occurs. If the LOCK bit is read when the PLL
simultaneously loses lock or acquires lock, the bit does not reflect the current condition of the PLL.

If operating in PLL Off mode, LOCK remains cleared after reset.

0 PLL is unlocked

1 PLL is locked

LOCF

Loss-of-Clock Flag. This bit provides the interrupt request flag. To clear the flag, write a 1 to the bit. Writing O has
no effect. Asserting reset clears the flag. If clocks return to normal after the flag has been set, the bit remains set
until cleared by either writing 1 or asserting reset. A loss-of-clock condition can only be detected if LOCEN = 1.
0 Interrupt service not requested.

1 Interrupt service requested.
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Table 6-2. SYNSR Register Field Descriptions (continued)

Field

Description

CALDONE

Calibration Complete. The CALDONE bit is an indication of whether the calibration sequence has been
completed since the last time modulation was enabled. If CALDONE = 0 then the calibration sequence is in
progress or modulation is disabled. If CALDONE = 1 then the calibration sequence has been completed, and
frequency modulation is operating.

0 Calibration not complete.

1 Calibration complete.

CALPASS

Calibration Passed. The CALPASS bit tells whether the calibration routine was successful. If CALPASS =1 and
CALDONE = 1 then the routine was successful. If CALPASS = 0 and CALDONE = 1, then the routine was
unsuccessful. When the calibration routine is initiated the CALPASS is asserted. CALPASS remains asserted
until modulation is disabled by clearing the EDEPTH bits in the ESYNCR2 register or a failure occurs within the
FMPLL calibration sequence.

0 Calibration unsuccessful,

1 Calibration successful.

If calibration is unsuccessful, then actual depth is not guaranteed to match the desired depth

6.3.2.2

Table 6-3. System Clock Status Per Mode

MODE PLLSEL PLLREF Clock Mode

0 X X PLL Off mode
1 0 0 Reserved

1 1 0 Normal PLL mode with external clock reference

1 1 1 Normal PLL mode with crystal clock reference

NOTE

If LOLF has been set previously (due to an unexpected loss of lock
condition) and then cleared (by writing a 1), a change of the MFD, PREDIV
or DEPTH fields can cause the LOLF to be set again which can trigger an
interrupt request if LOLIRQ bit is set. In addition, changing the RATE bit
will also set the LOLF regardless of previous conditions.

The Loss of Lock Interrupt Request enable in the Synthesizer Control
Register (FMPLL_SYNCR[LOLIRQ]) should be cleared before any
change to the multiplication factor (MFD), PREDIV, modulation depth
(DEPTH), or modulation rate (RATE) to avoid unintentional interrupt
requests. After the PLL has locked (LOCK=1), LOLF should be cleared (by
writing a 1) and LOLIRQ may be set again if required.

FMPLL Enhanced Synthesizer Control Register 1 (ESYNCR1)

This is one of two FMPLL synthesizer control registers that are used to access enhanced features in the
FMPLL. The bit fields in the ESYNCR1 behave as described in Figure 6-3.
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Offset: FMPLL_BASE_ADDR + 0x0008 Access: User read/write

0

1 2 3 4 10 11 12 13 14 15

R 1

oo

EPREDIV

CLKCFG[0:2]

0 0 0 0 0 0 0‘0 o o0 O 0 0 0 0

17 18 19 20 21 22 23 24 25 26 27 ‘ 28 29 30 31

Reset 0

0 0 o | o0 0 0 0 0 0o 1 1] o 0 0
Figure 6-3. FMPLL Enhanced Synthesizer Control Register 1 (ESYNCR1)

Table 6-4. ESYNCR1 Register Field Descriptions

Field

Description

bit 0

Reserved.

Note: This bit is set to 1 on reset and always reads as 1.

CLKCFG

Clock Configuration. The CLKCFG[0:2] bits are writable versions of the MODE, PLLSEL, and PLLREF bits

in the SYNSR. These change the clock mode, after reset has negated, via software. CLKCFG[0:2] map

directly to MODE, PLLSEL, and PLLREF to control the system clock mode (see Table 6-3).

Note: CLKCFG[0:2] = 0b101 can produce an unpredictable clock output.

Note: The ESYNCR2[LOLRE] and ESYNCR2[LOCRE] should be set to 0 before changing the PLL mode, so
that a reset is not immediately generated when CLKCFG[0:2] is written.

EPREDIV

Enhanced Pre-Divider. The EPREDIV bits control the value of the divider on the input clock. The output of
the pre-divider circuit generates the reference clock to the PLL analog loop. The decimal equivalent of the
EPREDIV binary number is substituted into the equation from Table 6-10.

Note: Setting EPREDIV to any of the invalid states in Table 6-4 causes the PLL to produce an unpredictable
output clock. The output frequency of the divider must equal f,f (Se€ the MPC5668x Microcontroller
Family Data Sheet).

When the EPREDIV bits are changed, the PLL immediately loses lock. If the EPREDIV bits are changed

during FM calibration, the current calibration sequence is terminated and the DEPTH bits are cleared. The

PLL re-locks to the new EPREDIV value. Modulation must be re-enabled manually. To prevent an immediate

reset, clear the LOLRE bit before writing the EPREDIV bits. In PLL bypass mode, the EPREDIV bits have no

effect.

EMFD

Enhanced Multiplication Factor Divider. The EMFD bits control the value of the divider in the PLL feedback

loop. The value specified by the EMFD bits establish the multiplication factor applied to the reference

frequency. The decimal equivalent of the EMFD binary number is substituted into the equation from

Table 6-11 for Fgys to determine the equivalent multiplication factor. The range of settings is

32 <EMFD < 132.

Note: EMFD values less than 32 and greater than 132 are invalid and cause the PLL to produce an
unpredictable clock output. The VCO frequency must be within the fy g specification (see the
MPC5668x Microcontroller Family Data Sheet).

When the EMFD bits are changed, the PLL loses lock.If the EMFD bits are changed during FM calibration,
the current calibration sequence is terminated and the DEPTH bits are cleared. The PLL re-locks to the new
EMFD value and you must manually re-enable modulation. To prevent an immediate reset, clear the LOLRE
bit before writing the EMFD bits.

In PLL Off mode, the EMFD bits have no effect.

Table 6-6 shows the available divide ratios.
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Table 6-5. Pre-divider Ratios

EPREDIV Input Divide Ratio (EPREDIV+1)
0000 1 (default for MPC5668x)
0001 2
0010 3
0011 4
0100 5
0101 6
0110 Invalid
0111 8
1000 Invalid
1001 10

1010-1111 Invalid

Table 6-6. Feedback Divide Ratios

EMFD Feedback Divide Ratio (EMFD+16)

0000_0000-0001_1111 Invalid

0010_0000 48

0010_0001 49

0010_0010 50

0010_0011 51

0010_0100 52

0010_0101 53

001 1;0000 64 (default fo.r MPC5668x)

1000_0100 148
1000_0101-1111_1111 Invalid

6.3.2.3 FMPLL Enhanced Synthesizer Control Register 2 (ESYNCR2)

This is the second of two enhanced versions of the FMPLL synthesizer control register used to access
enhanced features in the FMPLL. The bit fields in the ESYNCR2 behave as described in Figure 6-4.
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Offset: FMPLL_BASE_ADDR + 0x000C Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
R 0 0 0 0 0 0 0 0
| ‘ ‘ | ‘ ‘ LOCEN|LOLRE [LocRe| “OL | LOC ERATE
w IRQ | IRQ
Reset 0 0 0 0 \ 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 ‘ 28 29 30 31
Rl 0 | 0 \ 0 \ 0 0 0 0
EDEPTH ERFD
w
Reset 0 0 0 0 \ 0 0 0 0 0 0 0 0 \ 0 0 1 1

Figure 6-4. FMPLL Enhanced Synthesizer Control Register 2 (ESYNCR2)

Table 6-7. ESYNCR2 Field Descriptions

Field

Description

LOCEN

Loss-of-Clock Enable. The LOCEN bit determines whether the loss-of-clock function is operational along with
backup clock modes, and interrupt and reset functions. See Section 6.4.3.2, “Loss-of-Clock Detection,” for
more information.

In PLL Off mode, this bit has no effect.

LOCEN does not affect the loss-of-lock circuitry.

0 Loss-of-clock disabled.

1 Loss-of-clock enabled.

LOLRE

Loss-of-Lock Reset Enable. The LOLRE bit determines how the integration module handles a loss-of-lock
indication. See Section 6.4.3.1, “PLL Lock Detection,” for more information.

When operating in normal PLL mode, the PLL must be locked before setting the LOLRE bit. Otherwise reset
is immediately asserted.

The LOLRE bit has no effect in PLL Off mode.

0 Assert reset on loss of lock is disabled.

1 Assert reset on loss of lock.

LOCRE

Loss-of-Clock Reset Enable. The LOCRE bit determines how the integration module handles a loss-of-clock
condition when LOCEN is equal to 1. LOCRE has no effect when LOCEN is equal to 0.

If the LOCF bit in the SYNSR indicates a loss-of-clock condition, setting the LOCRE bit causes an immediate
reset.

The LOCRE bit has no effect in PLL Off mode.

0 Assert reset on loss of clock is disabled.

1 Assert reset on loss of clock.

LOLIRQ

Loss-of-Lock Interrupt Request. The LOLIRQ bit determines how the integration module handles a
loss-of-lock indication. See Section 6.6.1, “Loss-of-Lock Interrupt Request,” for more information.
When operating in normal mode, the PLL must be locked before setting the LOLIRQ bit. Otherwise an
interrupt is immediately requested.

The LOLIRQ bit has no effect in PLL Off mode.

0 Request interrupt is disabled.

1 Request interrupt.

LOCIRQ

Loss- of-Clock Interrupt Request. The LOCIRQ bit determines how the integration module handles a loss-
of-clock condition when LOCEN = 1. LOCIRQ has no effect when LOCEN = 0.

If the LOCF bit in the SYNSR indicates a loss-of-clock condition, setting (or having previously set) the
LOCIRQ bit causes an interrupt request.

The LOCIRQ bit has no effect in PLL Off mode.

0 Request interrupt on loss of clock is disabled.

1 Request interrupt on loss of clock.
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Table 6-7. ESYNCR2 Field Descriptions (continued)

Field

Description

ERATE

Enhanced Modulation Rate. The ERATE bits control the rate of frequency modulation applied to the system

frequency. Table 6-8 shows the allowable modulation rates.

Note: The PLL modulation rate must be within the fy,op specification (see the MPC5668x Microcontroller
Family Data Sheet).

EDEPTH

Enhanced Modulation Depth. The EDEPTH bit field controls the frequency modulation depth and enables the
frequency modulation. When programmed to a value other than 0x0, the frequency modulation is
automatically enabled. Table 6-9 shows are the programmable frequency deviations from the system
frequency. When the depth value is changed to a value other than 0x0, the calibration sequence is
reinitialized.

ERFD

Enhanced Reduced Frequency Divider. The ERFD bits control a divider at the output of the PLL. The value
specified by the ERFD bits establish the divisor applied to the PLL frequency. The ERFD divides the output
clock by the quantity (ERFD + 1). Even-numbered ERFD settings, which would result in odd divide ratios, are
not allowed.

The decimal equivalent of the ERFD binary number is substituted into the equation from Table 6-11.

Note: The ERFD divides the output clock by the quantity (ERFD + 1). Even numbered ERFD settings, which
would result in odd divide ratios, are invalid and cause the PLL to produce an unpredictable output
clock. The PLL output clock must be within the fp | specification (see the MPC5668x Microcontroller
Family Data Sheet).

Changing the ERFD bits does not affect the PLL, hence, no re-lock delay is incurred. Resulting changes in

clock frequency are synchronized to the next falling edge of the current system clock. These bits should be

written only when the lock bit (LOCK) is set, to avoid surpassing the allowable system operating frequency.

In PLL Off mode, the ERFD bits have no effect.

The available output divider ratios are given in Table 6-10.

Table 6-8. Programmable Modulation Rates

ERATE Modulation Rate (Hz)
00 Fmod = Fextal/ 80
01 Fmod = I:extal/ 40
10 I:mod = Fextal/ 20
11 Invalid

Table 6-9. Programmable Modulation Depths

EDEPTH Modulation Depth (% of Fsys)
000 0
001 0.25% — 0.5%
010 0.75% — 1.0%
011 1.25% — 1.5%
100 1.75% — 2.0%
101 - 111 Reserved
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Table 6-10. Output Divide Ratios

ERFD Output Divide Ratio (ERFD+1)
00_0000 1
00_0001 2
00_0010 Invalid
00_0011 4 (default value for MPC5668x)
00_0100 Invalid
00_0101 6
00_0110 Invalid
00_0111 8
11_1100 Invalid
11_1101 62
11_1110 Invalid
11_1111 64

6.4 Functional Description

The FMPLL module contains the frequency modulated phase lock loop (FMPLL), enhanced frequency
divider (ERFD), enhanced synthesizer control registers (ESYNCR1 and ESYNCR?2), synthesizer status
register (SYNSR), and clock/PLL control logic. The block also contains a reference frequency pre-divider
controlled by the EPREDIV bits in the ESYNCRL1. This enables the user to use a high frequency crystal
or external clock generator and obtain finer frequency synthesis resolution than would be available if the
raw input clock were used directly by the analog loop. For the remainder of this chapter, the term
“reference frequency” and the symbol F,.¢ indicate the output of the pre-divider circuit. This is the clock
on which frequency multiplication is performed.

6.4.1 General

At reset, the system clock is driven by the internal oscillator (16 MHz IRC) and the module is in PLL Off
mode. After reset, software can change the PLL mode (see Section 6.5.1, “Clock Mode Selection™).

Table 6-11 shows the PLL-clock to input-clock frequency relationships for the available clock modes.

Table 6-11. Clock-Out vs. Clock-In Relationships

Clock Mode Frequency Equation

Normal PLL Mode . ) Foxta* (EMFD + 16)
$ys © (EPREDIV + 1)(ERFD + 1)
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6.4.2 PLL Off Mode

When PLL Off mode is selected, the PLL is turned off. Either the 16 MHz IRC must be selected as the
system clock, or the user must supply an external clock or crystal on the EXTAL pin and select that clock
source before entering PLL off mode. The selected clock is directly used to produce the various system
clocks. Refer to MPC5668x Microcontroller Family Data Sheet for external clock input requirements. In
PLL Off mode, the analog portion of the PLL is disabled, the frequency modulation capability is not
available, and no clocks are generated at the PLL output. The pre-divider is bypassed and has no effect on
the system clock frequency in PLL Off mode.

6.4.3 Normal Mode

When normal PLL mode is selected, the PLL is fully programmable. The PLL can synthesize frequencies
ranging from 48x to 148x the reference frequency of the output of the predivider. with or without
frequency modulation enabled. The post-divider is capable of reducing the PLL clock frequency without
forcing a re-lock. The PLL reference can be a crystal oscillator reference or an external clock reference.
This clock is divided by the pre-divider circuit to create the PLL reference clock.

6.4.3.1 PLL Lock Detection

The lock detect logic monitors the reference frequency and the PLL feedback frequency to determine when
frequency lock has been achieved. Phase lock is inferred by the frequency relationship, but is not
guaranteed. The PLL lock status is reflected in the LOCK status bit in the SYNSR. A sticky lock status
indication, LOCKS, is also provided.

The lock detect function uses two counters, which are clocked by the reference and PLL feedback
respectively. When the reference counter has counted N cycles, the feedback counter’s count is compared.
If the feedback counter has also counted N cycles, the process is repeated for N + K counts. Then if the
two counters’ counts match, the lock criteria is relaxed by one count and the system is notified that the
PLL has achieved frequency lock. After three successful compares, the tolerance is relaxed.

After lock has been detected, the lock circuitry continues to monitor the reference and feedback
frequencies using the alternate count and compare process. If the counters do not match at any comparison
time, then the LOCK status bit is cleared to indicate that the PLL has lost lock. At this point, the lock
criteria is tightened and the lock detect process is repeated.

The alternate count sequences prevent false lock detects due to frequency aliasing while the PLL tries to
lock. Alternating between a tight and relaxed lock criteria prevents the lock detect function from randomly
toggling between locked and not locked status due to phase sensitivities. Figure 6-5 illustrates the
sequence for detecting locked and not-locked conditions.

When the frequency modulation is enabled, the loss of lock continues to function as described but with the
lock and loss of lock criteria reduced to ensure that false loss of lock conditions are not detected.

In PLL Off mode, the PLL cannot lock because the PLL is disabled.
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Continue
monitoring PLL
with alternate
N and N+K count
and compare
sequences.

Feedback count does not
equal reference count of N or
N+K. Alert system that PLL
is not locked. Tighten

lock criteria.

Alert system that
PLL has locked.

Count N
reference cycles,
and compare
number of feedback
cycles elapsed.

Lock detected
Relax lock
criteria.

Count N + K
Reference cycles,
and compare
number of feed-
back cycles
elapsed.

Reference count
equals N and feed-
back count equals N
in same count and
compare sequence.

Reference count
equals N + K and feed-

back count equals N + K
in same count and
compare sequence.

Figure 6-5. Lock Detect Sequence

After the PLL acquires lock after reset, the LOCK and LOCKS status bits are set. If the EPREDIV or
EMFD are changed, or if an unexpected loss-of-lock condition occurs, the LOCK and LOCKS status bits
are negated. While the PLL is in an unlocked condition, the system clocks continue to be sourced from the
PLL as the PLL attempts to re-lock. Consequently, during the re-locking process, the system clock
frequency is not well defined and may exceed the maximum system frequency violating the system clock
timing specifications. Because of this condition, use of the loss-of-lock reset function is recommended.

After the PLL has re-locked, the LOCK bit is set. The LOCKS bit remains cleared if the loss of lock was
unexpected. The LOCKS bit is set to one when the loss of lock was caused by changing the EPREDIV or
EMFD fields.

6.4.3.2 Loss-of-Clock Detection

When enabled by the LOCEN bit in the ESYNCRZ2, the loss-of-clock (LOC) detection circuit monitors the
input clocks to the phase/frequency detector (PFD) (see Figure 6-1). When the reference or feedback clock
frequency falls below a minimum frequency, the LOC circuitry considers the clock to have failed and a
loss-of-clock status is reflected by the sticky LOCF bit, and non-sticky LOC bit in the SYNSR. See
MPC5668x Microcontroller Family Data Sheet for the minimum clock frequency. In PLL Off mode, the
loss-of-clock circuitry is disabled.

Depending which clock source has failed, the LOC circuitry switches the PLL output clock’s source to the
remaining operational clock if enabled by LOCEN. The PLL output clocks are derived from the alternate
clock source until reset is asserted. The alternate clock source used is dependent on whether the LOC is
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caused by a reference clock failure or a PLL failure. If the reference fails, the PLL goes out of lock and
into self-clocked mode (SCM) (see Table 6-12). The PLL remains in SCM until the next reset. When the
PLL is operating in SCM, the PLL runs open loop at a default VCO frequency. The RFD will set to
divide-by-4 to ensure the clock presented to the system is well below the maximum allowable frequency
for the device. If the loss-of-clock condition is due to a PLL failure (i.e., loss of feedback clock), the PLL
reference becomes the system clock source until the next reset, even if the PLL regains itself and re-locks.

Table 6-12. Loss-of-Clock Summary

System Clock REFERENCE FAILURE PLL FAILURE
Clock Mode Source Alternate Clock Selected by Alternate Clock Selected by
before Failure LOC Circuitry until Reset LOC Circuitry until Reset
PLL PLL PLL self-clocked mode PLL reference
PLL Off Ext. Clock(s) None NA

Note: The LOC circuit monitors the inputs to the PFD: reference and feedback clocks (see Figure 6-1).

A special loss-of-clock condition occurs when both the reference and the PLL fail. The failures may be
simultaneous or the PLL may fail first. In either case, the reference clock failure takes priority and the PLL
attempts to operate in SCM. If successful, the PLL remains in SCM until the next reset. During SCM,
modulation is always disabled. If the PLL cannot operate in SCM, the system remains static until the next
reset. If a loss-of-clock reset is enabled, then the reset switches the system clock over to the 16 MHz IRC
(and shuts off the PLL).

6.4.3.3 PLL Normal Mode Without FM

In PLL mode, the system clocks are synthesized by the FMPLL by multiplying up the reference clock
frequency. It is critical that the system clock frequency remain within the range for the device (see
MPC5668x Microcontroller Family Data Sheet). The output of the FMPLL can be divided down in powers
ranging from 2 to 128 to reduce the system frequency with the ERFD. The ERFD is not contained in the
feedback loop of the PLL, so changing the ERFD bits does not affect FMPLL operation. Finally, the PLL
can be frequency modulated to reduce electromagnetic interference often associated with clock circuitry.
Figure 6-1 shows the overall block diagram for the PLL. Each of the major blocks is discussed briefly in
the following sections.

6.4.3.3.1 Phase/Frequency Detector

The phase/frequency detector (PFD) is a dual-latch phase-frequency detector. It compares both the phase
and frequency of the reference clock and the feedback clock. The reference clock comes from the crystal
oscillator or an external clock source. The feedback clock comes from the VCO output divided down by
the EMFD in normal PLL mode.

When the frequency of the feedback clock equals the frequency of the reference clock (i.e., the PLL is
frequency locked), the PFD pulses the UP or DOWN signals depending on the relative phase of the two
clocks. If the falling edge of the reference clock leads the falling edge of the feedback clock, then the UP
signal is pulsed. If the falling edge of the feedback clock leads the falling edge of the reference clock, then
the DOWN signal is pulsed. The width of these pulses relative to the reference clock is dependent on how
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much the two clocks lead or lag each other. After phase lock is achieved, the PFD continues to pulse the
UP and DOWN signals for a very short duration during each reference clock cycle. These short pulses
force the PLL to continually update and prevent a frequency drift phenomena referred to as
“dead-banding.” Dead-band describes the minimum amount of phase error between the reference and
feedback clocks that a phase detector cannot correct.

6.4.3.3.2 Charge Pump/Loop Filter

Operation of the charge pump is controlled by the UP and DOWN signals from the PFD. They control
whether the charge pumps apply or remove charge, respectively, from the loop filter.

6.4.3.3.3 VCO

The voltage into the VCO controls the frequency of its output. The frequency-to-voltage relationship
(VCO gain) is positive,

6.4.3.3.4 EMFD

The MFD divides down the output of the VCO and feeds it back to the PFD. The PFD controls the VCO
frequency (via the charge pump and loop filter) such that the reference and feedback clocks have the same
frequency and phase. Thus, the input to the MFD, which is also the output of the VCO, is at a frequency
that is the reference frequency multiplied by the same amount the MFD divides by. For example, if the
MFD divides the VCO frequency by 48, then the PLL is frequency locked when the VCO frequency is 48
times the reference frequency. The presence of the MFD in the loop allows the PLL to perform frequency
multiplication, or synthesis.

6.4.3.3.5 Programming System Clock Frequency

In normal PLL clock mode, the default system frequency is determined by the default EPREDIV, EMFD,
and ERFD values.

When programming the PLL, do not violate the maximum system clock frequency or max/min VCO
frequency specifications. Based on the desired system clock frequency, EPREDIV, EMFD, and ERFD
must be calculated for the given crystal or external reference frequency. See MPC5668x Microcontroller
Family Data Sheet for the max/min VCO frequency range and the maximum allowable system frequency.

Frequency modulation should be disabled prior to changing the EPREDIV, EMFD, or RATE bit fields.
After enabling frequency modulation a new calibration sequence is performed. A change to EPREDIV,
EMFD, DEPTH, or RATE while modulation is enabled invalidates the previous calibration results.

Use these directions to accommodate the frequency overshoot that occurs when the EPREDIV or EMFD
bits are changed. If frequency modulation is going to be enabled the maximum allowable frequency must
be reduced by the programmed AF,,,.

1. Determine the appropriate value for the EPREDIV, EMFD, and ERFD fields in the synthesizer
control register(s), remember to include the AF, if frequency modulation is to be enabled. The
amount of jitter in the system clocks can be minimized by selecting the maximum EMFD factor
that can be paired with an ERFD factor to provide the desired frequency. The maximum EMFD
value that can be used is determined by the VCO and EMFD range.
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2. Write a value of ERFD = ERFD (from step 1) + 1 to the ERFD field of the ESYNCR2. Not
increasing the ERFD when changing the EPREDIV or EMFD could subject the device to clock
frequencies beyond the range specified for the device due to the PLL’s unlocked state.

3. If frequency modulation is currently enabled, disable it by writing 00 to the EDEPTH field of the
ESYNCR2.

4. If programming the EPREDIV and/or EMFD, write the value(s) determined in step 1 to the
appropriate field(s) in the ESYNCRL.

5. Monitor the synthesizer lock bit (LOCK) in the synthesizer status register (SYNSR). When the
PLL achieves lock, write the ERFD value determined in step 1 to the ERFD field of the ESYNCR2.
This changes the system clocks frequency to the desired frequency. If frequency modulation is
desired, leave ERFD programmed to ERFD + 1 until after completing the steps in
Section 6.4.3.4.2, “Programming System Clock Frequency With Frequency Modulation.”

6. If frequency modulation was enabled initially, it can be re-enabled following the steps listed in
Section 6.4.3.4.2, “Programming System Clock Frequency With Frequency Modulation.”

6.4.3.4 PLL Normal Mode With Frequency Modulation

In normal PLL clock mode, frequency modulation is not enabled in the default synthesis mode. When
frequency modulation is enabled two parameters must be set to generate the desired level of modulation.
The parameters to be programmed are the RATE and DEPTH bit fields of the ESYNCR2 register. The
RATE bit controls the frequency of modulation, F,oq. The DEPTH bits work to control the modulation
depth, F,,. The available modulation rates and depths are given in Table 6-8 and Table 6-9, respectively.
The modulation waveform is always a triangle wave and its shape is not programmable. An example of
one period of the modulation waveform is shown in Figure 6-6.
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Figure 6-6. Frequency Modulation Waveform

6.4.3.4.1 Frequency Modulation Depth Calibration

The frequency modulation calibration system tunes a reference current into the modulation D/A so that the
modulation depth (F,ax and Fyyi,) remains within specification. Disable frequency modulation prior to
changing the EPREDIV, EMFD, or ERATE bit fields. Upon enabling frequency modulation a new
calibration sequence is performed. A change to EPREDIV, EMFD, or ERATE while modulation is active
invalidates calibration results.

This routine corrects for process variations, but because temperature can change after the calibration has
been performed, variation due to temperature drift is not eliminated. This system is also voltage dependent,
so if the supply changes after the sequence takes place, error incurred is not corrected. The calibration
system reuses the two counters in the lock detect circuit, the reference and feedback counters. The
reference counter remains clocked by the reference clock, but the feedback counter is clocked by the VCO
clock.

When the calibration routine is initiated by writing to the EDEPTH bits, the CALPASS and CALDONE
status bits are immediately cleared.

When calibration is induced the VCO is given time to settle before the feedback and reference counters
start counting. Full VCO clock cycles are counted by the feedback counter during this time to give the
initial center frequency count. When the reference counter has counted to the programmed number of
reference count cycles, the input to the feedback counter is disabled and the result is placed in the
COUNTO register. The calibration system then enables modulation at programmed AFm and the VCO gets
time to settle. Both counters are reset and restarted. The feedback counter begins to count full VCO clock
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cycles again to obtain the delta-frequency count. The counter runs only during the high phase of the
triangular modulation waveform. Several half-modulation periods are measured during the calibration
routine to increase the resolution of the frequency measurement. This results in a measurement of the
average frequency during the high phase of the modulation waveform, which under ideal circumstances is
equivalent to one-half of the desired modulation depth. When the reference counter has counted to the new
programmed number of reference count cycles, the feedback counter is stopped again.

The delta-frequency count minus the center frequency count (COUNTO) results in a delta count
proportional to the reference current into the modulation D/A. That delta count is subtracted from the
expected value for the selected depth resulting in an error count. The sign of this error count determines
the direction taken by the calibration D/A to update the calibration current. After obtaining the error count
for the present iteration, both counters are cleared. The stored count of COUNTO is preserved while a new
feedback count is obtained, and the process to determine the error count is repeated. The calibration system
repeats this process eight times, once for each bit of the calibration D/A.

After the last decision is made, a 1 is written to the CALDONE bit of the SYNSR. If an error occurs during
the calibration routine, then CALPASS remains 0. If the routine completed successfully, CALPASS is set
to 1.

6.4.3.4.2 Programming System Clock Frequency With Frequency Modulation

The following steps illustrate proper programming of the frequency modulation mode. These steps ensure
proper operation of the calibration routine and prevent frequency overshoot from the sequence. The PLL
should be programmed and allowed to lock in non-FM mode at the desired frequency as outlined in
Section 6.4.3.3.5, “Programming System Clock Frequency.”

1. Monitor LOCK bit. Do not proceed until the PLL is locked in non-modulation mode.

2. Write a value of ERFD = ERFD + 1 to the ERFD field of the ESYNCR2 to ensure the maximum
system frequency is not exceeded during the calibration routine. This should have been done when
allowing the PLL to lock in non-FM mode.

3. Program the desired modulation rate and depth to the ERATE and EDEPTH bitfields
simultaneously using a single 32-bit write to the ESYNCR register2. Setting ERATE alone may set
the LOLF flag. This action initiates the calibration sequence.

4. Allow time for the calibration sequence. Wait for the PLL to lock (i.e.,the LOCK bit to set in the
SYNSR). At this time CALDONE should be asserted. CALPASS is asserted if the calibration was
successful. If not, the calibration can be re-initiated by repeating from step 3. When the PLL
achieves lock, write the ERFD value desired.

The frequency modulation system is dependent on several factors, including the accuracies of the
Vppsyn/Vsssyn Voltage, of the crystal oscillator frequency, and of the manufacturing variation.

For example, if a 5% accurate supply voltage is used, then a 5% modulation depth error results. If the
crystal oscillator frequency is skewed from the nominal operating frequency, the resulting modulation
frequency is proportionally skewed. Finally, the error due to the manufacturing and environment variation
alone can cause the frequency modulation depth error to be greater than 20%.
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6.5 Resets

This section describes the reset operation of the PLL, including power-on reset and normal resets. The
reset values of registers and signals are provided in other sections.

6.5.1 Clock Mode Selection

The initial clock mode is reflected in the MODE, PLLSEL, and PLLREF bits of the synthesizer status
register (SYNSR) as well as the ESYNCR1[CLKCFG] bit field. The clock mode can be modified by
writing to the CLKCFG bit field. The synthesizer status register then reflects the newly-selected PLL clock
mode.

Table 6-13 summarizes clock mode selection.
Table 6-13. Clock Mode Selection

Synthesizer Status Register (SYNSR)
MODE, PLLSEL, and PLLREF Bits
Clock Mode
MODE/ PLLSEL/ PLLREF/
CLKCFG2 CLKCFG1 CLKCFGO
PLL Off mode 0 X X
Normal mode with external reference 1 1 0
Normal mode with crystal reference 1 1 1
Reserved 1 0 0

6.5.1.1 Power-On Reset (POR)

The PLL will not operate until the POR signal has been deasserted and the ESYNCR1[CLKCFG] bitfield
set for PLL mode. Refer to MPC5668x Microcontroller Family Data Sheet for these thresholds. At this
point, the PLL operates in self-clocked mode (SCM) until a valid reference clock is detected by the internal
clock monitor circuit.

Internal to the PLL, the VCO is held in reset until the negation of the POR signal. This prevents the PLL
from attempting to lock before its supplies are within specification, which can cause VCO/loop gain to be
lower than what the analog loop is designed for.

6.5.1.2 External Reset

After POR has negated, the PLL defaults to PLL Off mode and the default clock source for the system
clock is the 16 MHz_IRC. After reset exit, the PLL may be configured for operation and after lock may
be selected as the system clock source.

After the initial lock with the default MFD (assuming normal mode was selected), ESYNCR1 may be
written to modify the MFD for the desired operating frequency. The PLL may not lock with an MFD and
crystal frequency combination that attempts to force the VCO outside of its operating range.
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CAUTION

When running in an unlocked state, the clocks generated by the PLL are not
guaranteed stable and may exceed the maximum specified operating
frequency of the device. The RFD should always be used as described in
Section 6.4.3.3.5, “Programming System Clock Frequency,” to insulate the
system from any potential frequency overshoot of the PLL clocks.

6.5.2 PLL Loss-of-Lock Reset

By programming the LOLRE bit in the ESYNCRZ2, the PLL can assert reset when a loss-of-lock condition
occurs. Because the LOCK and LOCKS bits in the SYNSR are re-initialized after reset, the SIU reset status
register described in Chapter 7, “System Integration Unit (SIU),” must be read to determine a loss-of-lock
condition occurred.

In PLL Off mode, the PLL cannot lock; therefore a loss-of-lock condition cannot occur and LOLRE has
no effect.

6.5.3 PLL Loss-of-Clock Reset

When a loss-of-clock condition is recognized, RESET is asserted if the LOCRE bit in the SYNCR is set.
The LOCF and LOC bits in the SYNSR are cleared after reset, therefore, the LOC bit must be read in the
SIU_RSR to determine that a loss-of-clock condition occurred. LOCRE has no effect in PLL Off mode.

6.6 Interrupts

This section describes the interrupt requests that the PLL can generate.

6.6.1 Loss-of-Lock Interrupt Request

By setting the LOLIRQ bit in the ESYNCR2, the PLL can request an interrupt when a loss-of-lock
condition occurs.

In PLL Off mode, the PLL cannot lock; therefore a loss-of-lock condition cannot occur and the LOLIRQ
has no effect.

6.6.2 Loss-of-Clock Interrupt Request

When a loss-of-clock condition is recognized, the PLL requests an interrupt if the LOCIRQ bit in the
SYNCR is set. The LOCIRQ bit has no effect in PLL Off mode or if LOCEN is equal to 0.
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Chapter 7
System Integration Unit (SIU)

71 Introduction

The system integration unit (SIU) controls MCU reset configuration, the system reset operation, pad
configuration, external interrupt, general purpose 1/0 (GPIO), internal peripheral multiplexing, clock
frequency divider configuration, peripheral clock disable configuration, and peripheral clock disable
acknowledge. The reset configuration block contains the external pin boot configuration logic. The pad
configuration block controls the static electrical characteristics of 1/0O pins. The GPIO block provides
uniform and discrete input/output control of the MCU 1/O pins. The reset controller performs reset
monitoring of internal and external reset sources, and drives the RESET pin. The core accesses the SIU
through the peripheral bus.

711 Block Diagram

Figure 7-1 is a block diagram of the SIU. The signals shown are external pins to the device. The SIU
registers are accessed through the crossbar switch. The power-on reset (POR) detection block, pad
interface/pad ring block, and peripheral 1/0 channels are external to the SIU.
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Figure 7-1. SIU Block Diagram

» System configuration
— MCU reset configuration via external pins
— Pad configuration control
e System reset monitoring and generation

Pad
Interface/
Pad
Ring

«<—>X| RESET

<—>{X] PC5 (NMI[0] Z6)
<—>{X] PC6 (NMI[1] Z0)

<—>{X] PK9 (BOOTCFG)

<—>X] PA[0:15]
<—>X] PH[0:15]
<X PJ[0:15]
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— Power-on reset support
— Reset status register providing last reset source to software
— Software controlled reset assertion

* External interrupt

— 16 interrupt requests (139 inputs multiplexed down to 16 inputs in eight groups of 16 and one
group of 11, on Ports A through K)

— Rising or falling edge event detection
— Programmable digital filter for glitch rejection
« GPIO
— GPIO function on as many as 155 /O pins
— Dedicated input and output registers for each GP10O pin.
— Parallel input and output registers with pins grouped into 16-bit ports (Ports A through K)
— Read/Write data is coherent with data written/read using dedicated input/output registers
* Internal multiplexing
— Allows flexible selection of ADC trigger inputs
— Allows selection of interrupt requests among external pins
— Allows selection of eMIOS inputs between external pins and deserialized DSPI outputs
— Allows selection of eMIOS outputs or SIU data register to be serialized via the DSPI
» System clock control
— Clock divider control for individual peripherals or peripheral groups for lower power operation
— Halt request registers to disable clocks to unused peripherals for lower power operation
— Halt acknowledge registers to determine when peripheral clocks are disabled

7.1.3 Modes of Operation

7.1.3.1 Normal Mode

In normal mode, the SIU provides the register interface and logic that controls system configuration, the
reset controller, GPIO, clock divider control, and peripheral clock disable/acknowledge.

7.1.3.2 Debug Mode

SIU operation in debug mode is identical to normal mode operation.

7.2  External Signal Description

Refer to Table 2-1 and Section 2.2, “Signal Properties Summary” for signal properties.
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7.21

The MPC5668x provides 155 individual GPIO pins, organized into 10 ports named Port A through Port
K. Port I is omitted from the series of ports. Of these ports, Ports A through J provide 16 pins each, and
Port K provides 11 pins.

Ports vs. General-Purpose I/O Pins

The GPIO pins provide general-purpose input and output function. The GPIO pins are multiplexed with
other 1/0 pin functions. A pad control register (SIU_PCR) sets the multiplexing and other functions for the
pins. An input (SIU_GPDI) or output (SIU_GPDO) register controls each GPIO input and output
separately. Pins correspond to numbered control registers beginning with Port A (pin A0) and continuing
consecutively to Port K (pin K10). Registers are numbered consecutively from 0 to 154. See the following:

» Section 7.3.2.13, “Pad Configuration Registers (SIU_PCR)
» Section 7.3.2.14, “GPIO Pin Data Output Registers (SIU_GPDO16_19-SIU_GPDO152_154)”
e Section 7.3.2.15, “GPIO Pin Data Input Registers (SIU_GPDI0_3-SIU_GPDI152_154)”

e Section 7.3.2.27, “Parallel GP10 Pin Data Output Register 0 (SIU_PGPDOO0)” through
Section 7.3.2.36, “Parallel GPIO Pin Data Input Register 4 (SIU_PGPDI4)”

e Section 7.3.2.37, “Masked Parallel GP1O Pin Data Output Register 1 (SIU_MPGPDO1).”

7.3

This section provides a detailed description of all DSPI registers.

Memory Map and Registers

7.3.1

Table 7-1 is the address map for the SIU registers. All register addresses are given as an offset of the SIU
base address.

Module Memory Map

Table 7-1. SIU Memory Map

Offset from
SIU_BASE Register Access | Reset Value | Section/Page
(OxFFFE_8000)
0x0000-0x0003 | Reserved
0x0004 SIU_MIDR—MCU ID register R —1 7.3.2.1/7-13
0x0008-0x000B | Reserved
0x000C SIU_RSR—Reset status register R 0x8000_000U | 7.3.2.2/7-14
0x0010 SIU_SRCR—System reset control register R/W | 0x0800_C000| 7.3.2.3/7-15
0x0014 SIU_EISR—SIU external interrupt status register R/W | 0x0000_0000 | 7.3.2.4/7-16
0x0018 SIU_DIRER—DMA/interrupt request enable register R/W | 0x0000_0000 | 7.3.2.5/7-17
0x001C SIU_DIRSR—DMA/interrupt request select register R/W | 0x0000_0000| 7.3.2.6/7-18
0x0020 SIU_OSR—Overrun status register R/W | 0x0000_0000 | 7.3.2.7/7-19
0x0024 SIU_ORER—Overrun request enable register R/W | 0x0000_0000 | 7.3.2.8/7-19
0x0028 SIU_IREER—External IRQ rising-edge event enable register R/W | 0x0000_0000 | 7.3.2.9/7-20
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Table 7-1. SIU Memory Map (continued)

System Integration Unit (SIU)

Offset from

SIU_BASE Register Access | Reset Value | Section/Page
(0OxFFFE_8000)
0x002C SIU_IFEER—External IRQ falling-edge event enable register R/W | 0x0000_0000 | 7.3.2.10/7-20
0x0030 SIU_IDFR—External IRQ digital filter register R/W | 0x0000_0000 | 7.3.2.11/7-21
0x0034 SIU_IFIR—External IRQ filtered input register R/W | 0x0000_0000 | 7.3.2.12/7-22
0x0038-0x003F | Reserved
0x0040-0x0174 | SIU_PCRO — SIU_PCR154—Pad configuration register 0 —Pad | R/W —1 7.3.2.13/7-22
configuration register 154
0x0176—-0x060F | Reserved
0x0610-0x0689 | SIU_GPDO16_19 — SIU_GPDO152_154—GPIO pin data output | R/W | 0x0000_0000 | 7.3.2.14/7-26
register 16-19—-GPIO pin data output register 152—154
0x0690-0x07FF | Reserved
0x0800-0x0898 | SIU_GPDIO_3 — SIU_GPDI152_155—GPIO pin data input R/W — 7.3.2.15/7-28
register 0—-3 —GPIO pin data input register 152—-154
0x089C—-0x0903 | Reserved
0x0904 SIU_ISEL1—EXxternal interrupt select register 1 R/W | 0x0000_0000 | 7.3.2.16/7-29
0x0908 SIU_ISEL2—EXxternal interrupt select register 2 R/W | 0x0000_0000 | 7.3.2.17/7-33
0x090C—-0x090F | Reserved
0x0910 SIU_ISEL4—ADC trigger input select register 4 R/W | 0x0000_0000 | 7.3.2.18/7-35
0x0914—-0x097F | Reserved
0x0980 SIU_CCR—Chip configuration register R/W | 0x000U_0000| 7.3.2.19/7-36
0x0984 SIU_ECCR—External clock control register R/W | 0x0000_1001 | 7.3.2.20/7-37
0x0988 SIU_GPRO—General purpose register 0 R/W | 0x0000_0000 | 7.3.2.21/7-38
0x098C SIU_GPR1—General purpose register 1 R/W | 0x0000_0000 | 7.3.2.21/7-38
0x0990 SIU_GPR2—General purpose register 2 R/W | 0x0000_0000 | 7.3.2.21/7-38
0x0994 SIU_GPR3—General purpose register 3 R/W | 0x0000_0000 | 7.3.2.21/7-38
0x0998-0x099F | Reserved
0x09A0 SIU_SYSCLK—System clock register R/W | 0x0000_0000 | 7.3.2.22/7-38
0x09A4 SIU_HLTO—Halt request register 0 R/W | 0x0000_0000 | 7.3.2.23/7-39
0x09A8 SIU_HLT1—Halt request register 1 R/W | 0x0000_0000 | 7.3.2.23/7-39
0x09AC SIU_HLTACKO—Halt acknowledge register 0 0x0000_0000 | 7.3.2.24/7-41
0x09B0 SIU_HLTACK1—Halt acknowledge register 1 0x0000_0000 | 7.3.2.24/7-41
0x09B4 SIU_EMIOS_SEL0—eMIOS select register 0 R/W | 0x0000_0000 | 7.3.2.25/7-44
0x09B8 SIU_EMIOS_SEL1—eMIOS select register 1 R/W | 0x0000_0000 | 7.3.2.25/7-44
0x09BC SIU_EMIOS_SEL2—eMIOS select register 2 R/W | 0x0000_0000 | 7.3.2.25/7-44
MPC5668x Microcontroller Reference Manual, Rev. 4
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System Integration Unit (SIU)

Table 7-1. SIU Memory Map (continued)

Offset from

SIU_BASE Register Access | Reset Value | Section/Page
(OxFFFE_8000)
0x09CO0 SIU_EMIOS_SEL3—eMIOS select register 3 R/W | 0x0000_0000 | 7.3.2.25/7-44
0x09C4 SIU_ISEL2A—EXxternal interrupt select register 2A R/W | 0x0000_0000 | 7.3.2.26/7-45
0x09C8—-0x0BFF | Reserved
0x0C00 SIU_PGPDOO0—Parallel GPIO pin data output register 0 R/W | 0x0000_0000 | 7.3.2.27/7-48
0x0C04 SIU_PGPDO1—Parallel GPIO pin data output register 1 R/W | 0x0000_0000 | 7.3.2.28/7-48
0x0C08 SIU_PGPDO2—Parallel GPIO pin data output register 2 R/W | 0x0000_0000 | 7.3.2.29/7-49
0x0CO0C SIU_PGPDO3—Parallel GPIO pin data output register 3 R/W | 0x0000_0000 | 7.3.2.30/7-49
0x0C10 SIU_PGPDO4—Parallel GPIO pin data output register 4 R/W | 0x0000_0000 | 7.3.2.31/7-49
0x0C14—0x0C3F | Reserved
0x0C40 SIU_PGPDIO—Parallel GPIO pin data input register 0 R —1 7.3.2.32/7-50
0x0C44 SIU_PGPDI1—Parallel GPIO pin data input register 1 R —1 7.3.2.33/7-50
0x0C48 SIU_PGPDI2—Parallel GPIO pin data input register 2 R —1 7.3.2.34/7-51
0x0C4C SIU_PGPDI3—Parallel GPIO pin data input register 3 R —1 7.3.2.35/7-51
0x0C50 SIU_PGPDI4—Parallel GPIO pin data input register 4 R —1 7.3.2.36/7-52
0x0C54-0x0C83 | Reserved
0x0C84 SIU_MPGPDO1—Masked parallel GPIO data output register 1 w 0x0000_0000 | 7.3.2.37/7-52
0x0C88 SIU_MPGPDO2—Masked parallel GPIO data output register 2 w 0x0000_0000 | 7.3.2.38/7-53
0x0C8C SIU_MPGPDO3—Masked parallel GPIO data output register 3 w 0x0000_0000 | 7.3.2.39/7-53
0x0C90 SIU_MPGPDO4—Masked parallel GPIO data output register 4 w 0x0000_0000 | 7.3.2.40/7-54
0x0C94 SIU_MPGPDO5—Masked parallel GPIO data output register 5 w 0x0000_0000 | 7.3.2.41/7-54
0x0C98 SIU_MPGPDO6—Masked parallel GPIO data output register 6 w 0x0000_0000 | 7.3.2.42/7-55
0x0CoC SIU_MPGPDO7—Masked parallel GPIO data output register 7 w 0x0000_0000 | 7.3.2.43/7-55
0x0CA0 SIU_MPGPDO8—Masked parallel GPIO data output register 8 w 0x0000_0000 | 7.3.2.44/7-56
0x0CA4 SIU_MPGPDO9—Masked parallel GPIO data output register 9 w 0x0000_0000 | 7.3.2.45/7-56
0x0CA8-0x0CFF | Reserved
0x0DO00 SIU_DSPIAH—Masked serial GPO register for DSPI_A high R/W | 0x0000_0000 | 7.3.2.46/7-57
0x0D04 SIU_DSPIAL—Masked serial GPO register for DSPI_A low R/W | 0x0000_0000 | 7.3.2.47/7-58
0x0DO08 SIU_DSPIBH—Masked serial GPO register for DSPI_B high R/W | 0x0000_0000 | 7.3.2.48/7-58
0x0D0OC SIU_DSPIBL—Masked serial GPO register for DSPI_B low R/W | 0x0000_0000 | 7.3.2.49/7-59
0x0D10 SIU_DSPICH—Masked serial GPO register for DSPI_C high R/W | 0x0000_0000 | 7.3.2.50/7-60
0x0D14 SIU_DSPICL—Masked serial GPO register for DSPI_C low R/W | 0x0000_0000 | 7.3.2.51/7-60
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System Integration Unit (SIU)

Table 7-1. SIU Memory Map (continued)

Offset from
SIU_BASE Register Access | Reset Value | Section/Page
(OxFFFE_8000)
0x0D18 SIU_DSPIDH—Masked serial GPO register for DSPI_D high R/W | 0x0000_0000 | 7.3.2.52/7-61
0x0D1C SIU_DSPIDL—Masked serial GPO register for DSPI_D low R/W | 0x0000_0000 | 7.3.2.53/7-62
0x0D20-0x0D43 | Reserved
0x0D44 SIU_EMIOSA—eMIOS select register for DSPI_A R/W | 0x0000_0000 | 7.3.2.54/7-62
0x0D48 SIU_DSPIAHLA—SIU_DSPIAH/L select register for DSPI_A R/W | 0x0000_0000 | 7.3.2.55/7-63
0x0D4C—-0x0D53 | Reserved
0x0D54 SIU_EMIOSB—eMIOS select register for DSPI_B R/W | 0x0000_0000 | 7.3.2.56/7-64
0x0D58 SIU_DSPIBHLB—SIU_DSPIBH/L select register for DSPI_B R/W | 0x0000_0000 | 7.3.2.57/7-64
0x0D5C—-0x0D63 | Reserved
0x0D64 SIU_EMIOSC—eMIOS select register for DSPI_C R/W | 0x0000_0000 | 7.3.2.58/7-65
0x0D68 SIU_DSPICHLC—HI/L select register for DSPI_C R/W | 0x0000_0000 | 7.3.2.59/7-65
0x0D6C—-0x0D73 | Reserved
0x0D74 SIU_EMIOSD—eMIOS select register for DSPI_D R/W | 0x0000_0000 | 7.3.2.60/7-66
0x0D78-0x0D7B | SIU_DSPIDHLD—SIU_DSPIDH/L select register for DSPI_D R/W | 0x0000_0000 | 7.3.2.61/7-67
0x0D7C—0x3FFF | Reserved
1 see register description for reset value.
Table 7-2 provides absolute hex addresses for the SIU_PCR and SIU_GPDO registers.
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System Integration Unit (SIU)

Table 7-2. Detailed Memory Map for SIU_PCR, SIU_GPDO, and SIU_GPDI

PadiD | Pad¥ | iiress | Addess | Address
PAO 0 FFFE_8040 PA[15:0] FFFE_8800
PA1 1 FFFE_8042 in?)rjts FFFE_8801
PA2 2 FFFE_8044 only FFFE_8802
PA3 3 FFFE_8046 FFFE_8803
PA4 4 FFFE_8048 FFFE_8804
PA5 5 FFFE_804A FFFE_8805
PA6 6 FFFE_804C FFFE_8806
PA7 7 FFFE_804E FFFE_8807
PA8 8 FFFE_8050 FFFE_8808
PA9 9 FFFE_8052 FFFE_8809

PA10 10 FFFE_8054 FFFE_880A
PA11 11 FFFE_8056 FFFE_880B
PA12 12 FFFE_8058 FFFE_880C
PA13 13 FFFE_805A FFFE_880D
PA14 14 FFFE_805C FFFE_880E
PA15 15 FFFE_805E FFFE_880F
PBO 16 FFFE_8060 FFFE_8610 FFFE_8810
PB1 17 FFFE_8062 FFFE_8611 FFFE_8811
PB2 18 FFFE_8064 FFFE_8612 FFFE_8812
PB3 19 FFFE_8066 FFFE_8613 FFFE_8813
PB4 20 FFFE_8068 FFFE_8614 FFFE_8814
PB5 21 FFFE_806A FFFE_8615 FFFE_8815
PB6 22 FFFE_806C FFFE_8616 FFFE_8816
PB7 23 FFFE_806E FFFE_8617 FFFE_8817
PB8 24 FFFE_8070 FFFE_8618 FFFE_8818
PB9 25 FFFE_8072 FFFE_8619 FFFE_8819
PB10 26 FFFE_8074 FFFE_861A FFFE_881A
PB11 27 FFFE_8076 FFFE_861B FFFE_881B
PB12 28 FFFE_8078 FFFE_861C FFFE_881C
PB13 29 FFFE_807A FFFE_861D FFFE_881D
PB14 30 FFFE_807C FFFE_861E FFFE_881E
PB15 31 FFFE_807E FFFE_861F FFFE_881F
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Table 7-2. Detailed Memory Map for SIU_PCR, SIU_GPDO, and SIU_GPDI (continued)

System Integration Unit (SIU)

PalD | Pad# | aicns | Address | Address
PCO 32 FFFE_8080 FFFE_8620 FFFE_8820
PC1 33 FFFE_8082 FFFE_8621 FFFE_8821
PC2 34 FFFE_8084 FFFE_8622 FFFE_8822
PC3 35 FFFE_8086 FFFE_8623 FFFE_8823
PC4 36 FFFE_8088 FFFE_8624 FFFE_8824
PC5 37 FFFE_808A FFFE_8625 FFFE_8825
PC6 38 FFFE_808C FFFE_8626 FFFE_8826
PC7 39 FFFE_808E FFFE_8627 FFFE_8827
PC8 40 FFFE_8090 FFFE_8628 FFFE_8828
PC9 41 FFFE_8092 FFFE_8629 FFFE_8829

PC10 42 FFFE_8094 FFFE_862A FFFE_882A
PC11 43 FFFE_8096 FFFE_862B FFFE_882B
PC12 44 FFFE_8098 FFFE_862C FFFE_882C
PC13 45 FFFE_809A FFFE_862D FFFE_882D
PC14 46 FFFE_809C FFFE_862E FFFE_882E
PC15 47 FFFE_809E FFFE_862F FFFE_882F
PDO 48 FFFE_80AO FFFE_8630 FFFE_8830
PD1 49 FFFE_80A2 FFFE_8631 FFFE_8831
PD2 50 FFFE_80A4 FFFE_8632 FFFE_8832
PD3 51 FFFE_80A6 FFFE_8633 FFFE_8833
PD4 52 FFFE_80A8 FFFE_8634 FFFE_8834
PD5 53 FFFE_80AA FFFE_8635 FFFE_8835
PD6 54 FFFE_80AC FFFE_8636 FFFE_8836
PD7 55 FFFE_80AE FFFE_8637 FFFE_8837
PD8 56 FFFE_80BO FFFE_8638 FFFE_8838
PD9 57 FFFE_80B2 FFFE_8639 FFFE_8839
PD10 58 FFFE_80B4 FFFE_863A FFFE_883A
PD11 59 FFFE_80B6 FFFE_863B FFFE_883B
PD12 60 FFFE_80B8 FFFE_863C FFFE_883C
PD13 61 FFFE_80BA FFFE_863D FFFE_883D
PD14 62 FFFE_80BC FFFE_863E FFFE_883E
PD15 63 FFFE_80BE FFFE_863F FFFE_883F
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System Integration Unit (SIU)

Table 7-2. Detailed Memory Map for SIU_PCR, SIU_GPDO, and SIU_GPDI (continued)

PalD | Pad# | aicns | Address | Address
PEO 64 FFFE_80CO FFFE_8640 FFFE_8840
PE1 65 FFFE_80C2 FFFE_8641 FFFE_8841
PE2 66 FFFE_80C4 FFFE_8642 FFFE_8842
PE3 67 FFFE_80C6 FFFE_8643 FFFE_8843
PE4 68 FFFE_80C8 FFFE_8644 FFFE_8844
PES5 69 FFFE_80CA FFFE_8645 FFFE_8845
PE6 70 FFFE_80CC FFFE_8646 FFFE_8846
PE7 71 FFFE_80CE FFFE_8647 FFFE_8847
PES8 72 FFFE_80DO FFFE_8648 FFFE_8848
PE9 73 FFFE_80D2 FFFE_8649 FFFE_8849

PE10 74 FFFE_80D4 FFFE_864A FFFE_884A
PE11 75 FFFE_80D6 FFFE_864B FFFE_884B
PE12 76 FFFE_80D8 FFFE_864C FFFE_884C
PE13 77 FFFE_80DA FFFE_864D FFFE_884D
PE14 78 FFFE_80DC FFFE_864E FFFE_884E
PE15 79 FFFE_80DE FFFE_864F FFFE_884F
PFO 80 FFFE_80EO FFFE_8650 FFFE_8850
PF1 81 FFFE_80E2 FFFE_8651 FFFE_8851
PF2 82 FFFE_80E4 FFFE_8652 FFFE_8852
PF3 83 FFFE_80E6 FFFE_8653 FFFE_8853
PF4 84 FFFE_8OES8 FFFE_8654 FFFE_8854
PF5 85 FFFE_80EA FFFE_8655 FFFE_8855
PF6 86 FFFE_80EC FFFE_8656 FFFE_8856
PF7 87 FFFE_8OEE FFFE_8657 FFFE_8857
PF8 88 FFFE_80FO0 FFFE_8658 FFFE_8858
PF9 89 FFFE_80F2 FFFE_8659 FFFE_8859
PF10 90 FFFE_80F4 FFFE_865A FFFE_885A
PF11 91 FFFE_80F6 FFFE_865B FFFE_885B
PF12 92 FFFE_80F8 FFFE_865C FFFE_885C
PF13 93 FFFE_80FA FFFE_865D FFFE_885D
PF14 94 FFFE_80FC FFFE_865E FFFE_885E
PF15 95 FFFE_8OFE FFFE_865F FFFE_885F
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Table 7-2. Detailed Memory Map for SIU_PCR, SIU_GPDO, and SIU_GPDI (continued)

System Integration Unit (SIU)

PalD | Pad# | aicns | Address | Address
PGO 96 FFFE_8100 FFFE_8660 FFFE_8860
PG1 97 FFFE_8102 FFFE_8661 FFFE_8861
PG2 98 FFFE_8104 FFFE_8662 FFFE_8862
PG3 99 FFFE_8106 FFFE_8663 FFFE_8863
PG4 100 FFFE_8108 FFFE_8664 FFFE_8864
PG5 101 FFFE_810A FFFE_8665 FFFE_8865
PG6 102 FFFE_810C FFFE_8666 FFFE_8866
PG7 103 FFFE_810E FFFE_8667 FFFE_8867
PG8 104 FFFE_8110 FFFE_8668 FFFE_8868
PG9 105 FFFE_8112 FFFE_8669 FFFE_8869

PG10 106 FFFE_8114 FFFE_866A FFFE_886A

PG11 107 FFFE_8116 FFFE_866B FFFE_886B

PG12 108 FFFE_8118 FFFE_866C FFFE_886C

PG13 109 FFFE_811A FFFE_866D FFFE_886D

PG14 110 FFFE_811C FFFE_866E FFFE_886E
PG15 111 FFFE_811E FFFE_866F FFFE_886F
PHO 112 FFFE_8120 FFFE_8670 FFFE_8870
PH1 113 FFFE_8122 FFFE_8671 FFFE_8871
PH2 114 FFFE_8124 FFFE_8672 FFFE_8872
PH3 115 FFFE_8126 FFFE_8673 FFFE_8873
PH4 116 FFFE_8128 FFFE_8674 FFFE_8874
PH5 117 FFFE_812A FFFE_8675 FFFE_8875
PH6 118 FFFE_812C FFFE_8676 FFFE_8876
PH7 119 FFFE_812E FFFE_8677 FFFE_8877
PH8 120 FFFE_8130 FFFE_8678 FFFE_8878
PH9 121 FFFE_8132 FFFE_8679 FFFE_8879
PH10 122 FFFE_8134 FFFE_867A FFFE_887A
PH11 123 FFFE_8136 FFFE_867B FFFE_887B
PH12 124 FFFE_8138 FFFE_867C FFFE_887C
PH13 125 FFFE_813A FFFE_867D FFFE_887D
PH14 126 FFFE_813C FFFE_867E FFFE_887E
PH15 127 FFFE_813E FFFE_867F FFFE_887F
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System Integration Unit (SIU)

Table 7-2. Detailed Memory Map for SIU_PCR, SIU_GPDO, and SIU_GPDI (continued)

PadiD | Pad¥ | giee | Addess | Adiress
PJO 128 FFFE_8140 FFFE_8680 FFFE_8880
PJ1 129 FFFE_8142 FFFE_8681 FFFE_8881
PJ2 130 FFFE_8144 FFFE_8682 FFFE_8882
PJ3 131 FFFE_8146 FFFE_8683 FFFE_8883
PJ4 132 FFFE_8148 FFFE_8684 FFFE_8884
PJ5 133 FFFE_814A FFFE_8685 FFFE_8885
PJ6 134 FFFE_814C FFFE_8686 FFFE_8886
PJ7 135 FFFE_814E FFFE_8687 FFFE_8887
PJ8 136 FFFE_8150 FFFE_8688 FFFE_8888
PJ9 137 FFFE_8152 FFFE_8689 FFFE_8889

PJ10 138 FFFE_8154 FFFE_868A FFFE_888A
PJ11 139 FFFE_8156 FFFE_868B FFFE_888B
PJ12 140 FFFE_8158 FFFE_868C FFFE_888C
PJ13 141 FFFE_815A FFFE_868D FFFE_888D
PJ14 142 FFFE_815C FFFE_868E FFFE_888E
PJ15 143 FFFE_815E FFFE_868F FFFE_888F
PKO 144 FFFE_8160 FFFE_8690 FFFE_8890
PK1 145 FFFE_8162 FFFE_8691 FFFE_8891
PK2 146 FFFE_8164 FFFE_8692 FFFE_8892
PK3 147 FFFE_8166 FFFE_8693 FFFE_8893
PK4 148 FFFE_8168 FFFE_8694 FFFE_8894
PK5 149 FFFE_816A FFFE_8695 FFFE_8895
PK6 150 FFFE_816C FFFE_8696 FFFE_8896
PK7 151 FFFE_816E FFFE_8697 FFFE_8897
PK8 152 FFFE_8170 FFFE_8698 FFFE_8898
PK9 153 FFFE_8172 FFFE_8699 FFFE_8899
PK10 154 FFFE_8174 FFFE_869A FFFE_889A
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7.3.2

System Integration Unit (SIU)

Register Descriptions

This section lists the DSPI registers in address order and describes the registers and their bit fields.

7.3.2.1

MCU ID Register (SIU_MIDR)

The SIU_MIDR contains the part identification number, package type, and mask revision number specific
to the device. The part number is a read-only field mask-programmed with the device part number. It is
not changed for bug fixes or process changes. The package type is a read-only field that reflects the device
package type. The mask number is a read-only field mask-programmed with the device’s specific mask

revision level.
Offset: SIU_BASE + 0x0004 Access: User read-only
0 1 2 3 ‘ 4 5 6 7 ‘ 8 9 10 11 ‘ 12 13 14 15
R PARTNUM
w
Reset 0 1 0 1 \ 0 1 1 0 \ 0 1 1 0 ] 1 0 0 0
16 17 18 19 ‘ 20 21 22 23 24 25 26 27 28 29 30 31
R| CSP PKG 0 \ 0 MASKNUM_MAJOR MASKNUM_MINOR
w
Reset1 0 * * * ‘ * * 0 0 * * * * * * * *

Figure 7-2. MCU ID Register (SIU_MIDR)

T PKG default value reflects the device package type as defined in Table 7-3.
MASKNUM_MAJOR default value is 0x0 for the device’s initial mask set and changes for each major mask set revision.
MASKNUM_MINOR default value is 0x0 for the device’s initial mask set and changes for each minor mask set revision.

Table 7-3. SIU_MIDR Field Descriptions

Field Description
PARTNUM MCU Part Number. Read-only, mask-programmed part identification number of the MCU. Reads
0x5668 for the MPC5668x.
CSP Chip Scale Package. The CSP bit indicates whether the die is mounted in a chip scale package.
0 Not a chip scale package.
1 Chip scale package.
PKG Package Configuration. These values set the pin package used for each MPC5668x device.

0b10000 208-pin MAPBGA
0b00000 256-pin MAPBGA
All other combinations are reserved.

MASKNUM_MAJOR

Major Mask Revision Number. Read-only, mask-programmed mask number of the MCU. Reads
0x0 for the device’s initial mask set and changes for each major mask set revision.

MASKNUM_MINOR

Minor Mask Revision Number. Read-only, mask-programmed mask number of the MCU. Reads
0x0 for the device’s initial mask set and changes for each minor mask set.
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7.3.2.2 Reset Status Register (SIU_RSR)

The SIU_RSR reflects the most recent source, or reset sources, and the pins’ configuration state at reset.
This register contains one bit for each reset source, indicating the last reset was power-on reset (POR),
external, software system, watchdog, loss of PLL lock, loss of clock, or checkstop reset. A reset status bit
set to logic one indicates the reset type that occurred. After it is set, the reset source status bits in the
SIU_RSR remain set until another reset occurs. In the following cases more than one reset bit is set:

1. If any reset request has negated and the device is still in the resulting reset, and then an external
reset is requested, both the original reset type and external reset status bits are set. In this case, the
device started the reset sequence due to due to a non-external reset request but ended the reset
sequence after an external reset request.

2. If any of the loss of clock, loss of lock, watchdog or checkstop reset requests occur on the same
clock cycle, and no other higher priority reset source is requesting reset (Table 7-4), the reset status
bits for all of the requesting resets are set.

Simultaneous reset requests are prioritized. When reset requests of different priorities occur on the same
clock cycle, the lower priority reset request is ignored. Only the highest priority reset request's status bit is
set. Except for a power-on reset request and condition 1 above, all reset requests of any priority are ignored
until the device exits reset.

Table 7-4. Reset Source Priorities

Reset Source Priority

Power on reset (POR), LVI resets, and external reset (Group 0) Highest

Software system reset (Group1)

Loss of clock, loss of lock, watchdog, checkstop (Group2)

Software external reset (Group 3) Lowest
Offset:  SIU_BASE + 0x000C Access: User read only
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| PORS | ERS [LLRS[LCRS|WDRS|CRS| 0 | o | o [ o [ o [ o [ o | o [sSRS| o
w
Reset' 12 0 0 0 0 0 o o/ 0o o0 0 00 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R BOOT
0 0 0 0 0 0 0 0 0 0 0 0 0 0 CFG 0
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u* 0

' The reset status register receives its reset values during power-on reset.
2 The PORS bit is also set on LVI or recovery from low-power sleep mode.
3 The ERS bit is also set if the RESET pin is held low to extend the reset sequence.

4 Before the rising edge of RESET, the PK9 pin state sets the BOOTCFG bit value. During sleep mode recovery, this
bit takes the state of PK9 when internal reset is negated.

Figure 7-3. Reset Status Register (SIU_RSR)
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Table 7-5. SIU_RSR Field Descriptions

Field Description
PORS | Power-on Reset Status. Set for any power-on or LVI reset. Also set on recovery from sleep mode.
0 The reset controller acknowledged another reset source since the last assertion of the power-on reset input.
1 The power-on reset input to the reset controller is asserted, and no other reset source has been acknowledged
since that assertion of the power-on reset input except an external reset.
ERS External Reset Status. (Asynchronous reset source)
0 Last reset source the reset controller acknowledged was not a valid assertion of the RESET pin.
1 Last reset source the reset controller acknowledged was a valid assertion of the RESET pin.
LLRS Loss-of-Lock Reset Status. (Asynchronous reset source)
0 Last reset source the reset controller acknowledged was not a loss of PLL lock reset.
1 Last reset source the reset controller acknowledged was a loss of PLL lock reset.
LCRS Loss-of-Clock Reset Status. (Asynchronous reset source)
0 Last reset source the reset controller acknowledged was not a loss of clock reset.
1 Last reset source the reset controller acknowledged was a loss of clock reset.
WDRS | Watchdog Timer Reset Status.
0 Last reset source the reset controller acknowledged was not a watchdog timer reset.
1 Last reset source the reset controller acknowledged was a watchdog timer reset.
CRS Checkstop Reset Status. Set for Z6 or Z0 core reset.
0 Last reset source the reset controller acknowledged was not an enabled checkstop reset.
1 Last reset source the reset controller acknowledged was an enabled checkstop reset.
SSRS | Software System Reset Status.
0 Last reset source the reset controller acknowledged was not a software system reset.
1 Last reset source the reset controller acknowledged was a software system reset.
BOOTCFG | Status of BOOTCFG pin at negation of RESET.
7.3.2.3 System Reset Control Register (SIU_SRCR)
Offset:  SIU_BASE + 0x0010 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R o] oo o] oo o JoJoJoJo]o]o]o
SSR RSVD
w
Reset 0 o 0 o0 1 o o o]0 o0 0 0|0 0 0 O
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
o] o o | o]o]o s o Jo] o o | oo
W CRE1 |CREO SSRL RSVD
Reset 12 1?2 0 o | o 0 0 0 0 0 0 0| o0 0 0 0

1
2
3

The SSR bit always reads as zero. A write of zero to this bit has no effect.
The CREO/1 bits are reset to Ob1 by POR. Other resets sources do not reset the bit value.
Once written to a 1, the SSRL bit can be reset only to zero by POR.

Figure 7-4. System Reset Control Register (SIU_SRCR)
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Table 7-6. SIU_SRCR Field Descriptions

Field

Description

SSR

Software System Reset. Used to generate a software system reset. Writing a 1 to this bit causes an internal reset.
The software system reset is processed as a synchronous reset. The bit is automatically cleared on the assertion
of any other reset source except a software external reset.

0 Do not generate a software system reset.

1 Generate a software system reset.

RSVD

Reserved for system use. Do not write to this bit.

CRE1

Checkstop Reset Enable (enable secondary CPU, Z0, checkstop to generate reset). Writing a 1 to this bit enables
a reset when the e200z0 checkstop reset request input is asserted. The checkstop reset request input is a
synchronous internal reset source. The CRE1 bit defaults to checkstop reset enabled at POR. If this bit is cleared,
it remains cleared until the next POR.

0 No reset occurs when the e200z0 checkstop reset input to the reset controller is asserted.

1 A reset occurs when the e200z0 checkstop reset input to the reset controller is asserted.

CREO

Checkstop Reset Enable (enable primary CPU, Z6, checkstop to generate reset). Writing a 1 to this bit enables a
reset when the e200z6 checkstop reset request input is asserted. The checkstop reset request input is a
synchronous internal reset source. The CREDO bit defaults to checkstop reset enabled at POR. If this bit is cleared,
it remains cleared until the next POR.

0 No reset occurs when the e200z6 checkstop reset input to the reset controller is asserted.

1 A reset occurs when the e200z6 checkstop reset input to the reset controller is asserted.

SSRL

Software System Reset Lock. This bit is used to disable the software system reset. This bit defaults to 0. A write of
1 disables the SSR bit until the next POR (write once).

0 Enable the SSR bit.

1 Disable the SSR bit.

RSVD

Reserved for system use. Do not write to this bit.
Note: Once written to a 1, this bit can be reset to 0 only by POR. When this bit is set, bit 4 is automatically cleared.

7.3.2.4

External Interrupt Status Register (SIU_EISR)

The external interrupt status register is used to record edge-triggered events on the IRQO-IRQ15 and
NMIO-NMI1 inputs to the SIU. When an edge-triggered event is enabled in the SIU_IREER or
SIU_IFEER for an IRQn input and then sensed, the corresponding SIU_EISR flag bit is set. The IRQ flag
bit is set, regardless of the state of the corresponding DMA/IRQ enable bit in SIU_DIRER (SIU_DIRER
only affects interrupts and has no effect on enabling/selecting DMA requests). The IRQ flag bit remains
set until cleared by software or through the servicing of a DMA request. The IRQ flag bits are cleared by
writing a 1 to the bits. A write of 0 has no effect.
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Offset:  SIU_BASE + 0x0014 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
\ 0 \ 0 \ 0 | 0 \ 0 \ 0 \ 0 0 | 0 \ 0 \ 0
W NMIO | NMI1

Reset wic wic O o\o 0 0 o\o 0 0 o\o 0 0 0

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

R| EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF | EIF
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reset wic wic wlc wic | wic wic wic wic | wic wic wic wic | wic wlic wic wilc

Figure 7-5. SIU External Interrupt Status Register (SIU_EISR)

Table 7-7. SIU_EISR Field Descriptions

Field Description

NMIO | Non-Maskable Interrupt Flag for primary CPU (Z6). NMIO is for the primary core. This bit is set when an
edge-triggered event occurs on the corresponding NMIO input.

0 No edge-triggered event occurred on the corresponding NMIO input.

1 An edge-triggered event occurred on the corresponding NMIO input.

NMI1 | Non-Maskable Interrupt Flag for secondary CPU (Z0). NMI1 is for the secondary core. This bit is set when an
edge-triggered event occurs on the corresponding NMI1 input.

0 No edge-triggered event occurred on the corresponding NMI1 input.

1 An edge-triggered event occurred on the corresponding NMI1 input.

EIFn | External Interrupt Request Flag n. Set when an edge-triggered event occurs on the corresponding IRQn input.
0 No edge triggered event occurred on the corresponding IRQn input.
1 An edge triggered event occurred on the corresponding IRQn input.

7.3.2.5 DMA/Interrupt Request Enable Register (SIU_DIRER)

The SIU_DIRER allows the assertion of a DMA or interrupt request if the corresponding flag bit is set in
the SIU_EISR. The external interrupt request enable bits enable the interrupt. SIU_DIRER only affects

interrupts and has no effect on enabling/selecting DMA requests. There are five interrupt requests from the
SIU to the interrupt controller. The first four interrupts (0 to 3) go from the SI1U to the interrupt controller.

The remaining interrupts (4 to 15) are ORed together to form one additional source to the interrupt
controller.

The EIRE bits allow selection of which external interrupt request flag bits cause assertion of the one
interrupt request signal.
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Offset:  SIU_BASE + 0x0018 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl 0 \ 0 | 0 \ o] o \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0
W
Reset 0 0 ) \ 0o o0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| EIRE | EIRE |EIRE |EIRE|EIRE |EIRE| EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE
wl 15 | 14 |13 |12 |11 |10 ]| 9 8 7 6 5 4 3 2 1 0
Reset 0 0 o o0 o 0 0 0 0 0 0 0 0 0 0

Figure 7-6. SIU DMA/Interrupt Request Enable Register (SIU_DIRER)

Table 7-8. SIU_DIRER Field Descriptions

Field Description

EIREn |External Interrupt Request Enable n. Enables assertion of the interrupt request from the SIU to the interrupt
controller when an edge triggered event occurs on the IRQn pin.

0 External interrupt request disabled.

1 External interrupt request enabled.

7.3.2.6 DMA/Interrupt Request Select Register (SIU_DIRSR)

The SIU_DIRSR allows selection between a DMA or interrupt request for events on the IRQ1-IRQ0
inputs. The SIU_DIRSR selects between DMA and interrupt requests. If the corresponding bits are set in
SIU_EISR and the SIU_DIRER, then the DMA/interrupt request select bit determines whether a DMA or
interrupt request is asserted.

Offset: SIU_BASE + 0x001C Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl 0 \ 0 \ 0 \ o] o0 \ 0 \ 0 \ 0 0 \ 0 | 0 \ 0 0 | 0 \ 0 | 0
w
Reset 0 0 0 O \ 0 o0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl 0 \ 0 \ 0 \ o] o \ 0 \ 0 \ 0 0 \ 0 | 0 \ 0 0 | 0
" DIRS1 | DIRSO
Reset 0 0 0 o0 \ 0 o0 0 0 \ 0 0 0 0 \ 0 0 0 0

Figure 7-7. DMA/Interrupt Request Select Register (SIU_DIRSR)

Table 7-9. SIU_DIRSR Field Descriptions

Field Description

DIRSn | DMA/Interrupt Request Select n. Selects between a DMA or interrupt request when an edge triggered event occurs
on the corresponding IRQn pin.

0 Interrupt request selected.

1 DMA request selected.
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7.3.2.7 Overrun Status Register (SIU_OSR)

The SIU_OSR contains flag bits that record an overrun. These flag bits are cleared by writing 1 to the bits
(wlc); writing 0 has no effect.

Offset:  SIU_BASE + 0x0020 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
RLo|[o]o]o o | o] oo o] o] oo o] o] oo
w

Resetoooo\oooo\oooo\oooo

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF | OVF
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reset wic wic wic wic | wic wic wic wic | wic wic wic wlic | wic wlic wic | wic

Figure 7-8. Overrun Status Register (SIU_OSR)

Table 7-10. SIU_OSR Field Descriptions

Field Function

OVFn | Overrun Flag n. This bit is set when an overrun occurs on the corresponding IRQn pin.
0 No overrun occurred on the corresponding IRQn pin.
1 An overrun occurred on the corresponding IRQn pin.

7.3.2.8 Overrun Request Enable Register (SIU_ORER)

The SIU_ORER contains bits to enable an overrun if the corresponding flag bit is set in the SIU_OSR. If

any overrun request enable bit and the corresponding flag bit are set, the single combined overrun request
from the SIU to the interrupt controller is asserted.

Offset:  SIU_BASE + 0x0024 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl o0 | 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 | 0 \ 0 | 0 0 | 0 \ 0 | 0
w

Resetoooo\oooo\oooo\oooo

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

R| ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE | ORE
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

Figure 7-9. Overrun Request Enable Register (SIU_ORER)
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Table 7-11. SIU_ORER Field Descriptions

Field Function

OREn |Overrun Request Enable n. Enables the corresponding overrun request when an overrun occurs on the
corresponding IRQn pin.

0 Overrun request disabled.

1 Overrun request enabled.

7.3.2.9 IRQ Rising-Edge Event Enable Register (SIU_IREER)

The SIU_IREER allows rising-edge-triggered events to be enabled on the corresponding IRQn pins.
Setting the corresponding bits in the SIU_IREER and SIU_IFEER enables rising- and falling-edge events.

Offset: SIU_BASE + 0x0028 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R ; JoJoJoJoJoJoJo]o]o]o]Jo]o]Jo]Jo
NREEO' | NREE1
w
Reset 0 0 0 o | o 0 0 o] o 0 0 o] o 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| IREE | IREE |IREE | IREE | IREE | IREE | IREE | IREE | IREE | IREE | IREE | IREE | IREE | IREE | IREE | IREE
w 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
' Once written, the NREEn bits cannot be changed until the next reset.
Figure 7-10. IRQ Rising-Edge Event Enable Register (SIU_IREER)
Table 7-12. SIU_IREER Field Descriptions
Field Function

NREEn | NMI Rising-Edge Event Enable n. These write-once bits enable rising-edge-triggered events on the corresponding
NMIn input.

0 Rising edge event disabled.

1 Rising edge event enabled.

Note: Once written, the NREEn bits cannot be changed until the next reset.

IREEn |IRQ Rising-Edge Event Enable n. Enables rising-edge triggered events on the corresponding IRQn pin.
0 Rising edge event disabled.
1 Rising edge event enabled.

7.3.2.10 IRQ Falling-Edge Event Enable Register (SIU_IFEER)

The SIU_IFEER allows falling-edge-triggered events to be enabled on the corresponding IRQn pins.
Setting the corresponding bits in the SIU_IREER and SIU_IFEER enables rising- and falling-edge events.
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Offset:  SIU_BASE + 0x002C Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R ; ; | o | o | o | oo ]Jo]o[o]o]o]o
NFEEO! NFEE1
w
Reset O 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R| IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE | IFEE
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 Once written, the NFEEn bits cannot be changed until the next reset.

Figure 7-11. IRQ Falling-Edge Event Enable Register (SIU_IFEER)

Table 7-13. SIU_IFEER Field Descriptions

Field Function

NFEEn | NMI Falling-Edge Event Enable n. These write-once bits enable rising-edge triggered events on the corresponding
NMIn input.

0 Falling edge event disabled.

1 Falling edge event enabled.

Note: Once written, the NFEEn bits cannot be changed until the next reset.

IFEEn |IRQ Falling-Edge Event Enable n. Enables falling-edge triggered events on the corresponding IRQn pin.
0 Falling edge event disabled.
1 Falling edge event enabled.

7.3.2.11 External IRQ Digital Filter Register (SIU_IDFR)

The SIU_IDFR specifies the amount of digital filtering on the IRQO-IRQ15 pins. The digital filter length
field specifies the number of system clocks that define the period of the digital filter and the minimum time
a signal must be held in the active state on the IRQ pins to be recognized as an edge-triggered event.

Offset:  SIU_BASE + 0x0030 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0
W
Reset 0 0 0 0 \ 0 0 0 0 ] 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0 OEL
W
Reset 0 0 0 0 \ 0 0 0 0 ] 0 0 0 0 0 0 0 0

Figure 7-12. External IRQ Digital Filter Register (SIU_IDFR)
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Table 7-14. SIU_IDFR Field Descriptions

Field Function

Digital Filter Length. Defines digital filter period on the IRQn inputs according to the following equation:
DFL
Filter Period = (SystemClockPeriod x 2DFL) + 1(SystemClockPeriod)

For a 116 MHz system clock, this gives a range of 15.6 ns to 256 ps. The minimum time of two clocks accounts for
synchronization of the IRQ input pins with the system clock.

7.3.2.12 IRQ Filtered Input Register (SIU_IFIR)
This is a read-only register that captures the output of the NMIn and IRQn digital input filters.

Offset:  SIU_BASE + 0x0034 Access: User read only
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
R|FNMIO[FNMI1] 0 \ 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 \ 0
W

Resetoooo\oooo\oooo\oooo

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| F15 | FI14 | F13 | FH2 | IFM1 | FIHO | FI9 | FI8 | FI7 | FI6 | FI5 | FI4 | FI3 | FI2 | FI1 | FIO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-13. External IRQ Filtered Input Register (SIU_IFIR)

Table 7-15. SIU_IFIR Field Descriptions

Field Function

FNMIO |Filtered Non-Maskable Interrupt 0. This bit is set/cleared for the corresponding NMI pin:
0 A logic one has passed through the NMI digital filter for NMIO pin.
1 Alogic zero has passed through the NMI digital filter for NMIO pin.

FNMI1 | Filtered Non-Maskable Interrupt 1. This bit is set/cleared for the corresponding NMI pin:
0 A logic one has passed through the NMI digital filter for NMI1 pin.
1 Alogic zero has passed through the NMI digital filter for NMI1 pin.

Fln Filtered Input n. This bit is set/cleared for the corresponding filtered IRQ pin:
0 A logic one has passed through the IRQ digital filter for the corresponding IRQ pin.
1 Alogic zero has passed through the IRQ digital filter for the corresponding IRQ pin.

7.3.2.13 Pad Configuration Registers (SIU_PCR)

The following subsections define the SIU_PCRs for all device pins that allow configuration of the pin
function, direction, and static electrical attributes. The information presented pertains to which bits and
fields are active for a given pin or group of pins, and the register reset state. The reset state of SIU_PCRs
in the following sections is prior to executing the boot-assist module (BAM) program. The BAM program
may change SIU_PCRs based on reset configuration. See the BAM section of the manual for more detail.

For all SIU_PCRs:
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» If the pin is configured as an input, the ODE and SRC bits do not apply.
» If the pin is configured as an output, the HYS bit does not apply.

* Whenapinis configured as an output, the weak internal pull up/down is disabled, regardless of the
WPE or WPS settings in the SIU_PCR.

IBE and OBE bit definitions are specific to each SIU_PCR. When an 1/O function is input- or output-only,
the IBE and OBE bits do not have to be set to enable the input or output. When an /O function can be
either an input and output, the IBE and OBE bits must be set accordingly (IBE = 1 for input, and OBE =1
for output). For 1/O functions that change direction dynamically, such as the MLBSIG and MLBDAT,
switching between input and output is handled internally, and the IBE and OBE bits have no effect.

For all SIU_PCRs where GPIO function is available on the pin, if the pin is configured as an output and
the IBE bit is set, the actual pin value is reflected in the corresponding GPDIn register. Negating the IBE
bit when the pin is configured as an output reduces noise and power consumption. Reads from the GPDIn
registers are undefined when the corresponding IBE bit is negated.

The SIU_PCRs are 16-bit registers that may be read or written as 32-bit values aligned on 32-bit address
boundaries. Table 7-16 describes the SIU_PCR fields.

NOTE

Not all of the fields may be present in a given SIU_PCR, depending on the
type of pad it controls. See the specific SIU_PCR definition.

Forall SIU_PCRs, the associated pin supports GPIO and as many as three alternate functions. The PA field
is defined in Table 7-16. For all SIU_PCRs of this type, a value of 0b11 selects Function 3, a value of 0b10
selects Function 2, the value 0b01 selects Function 1, and a value 0b00 selects GPIO.

All pins are named according to their associated parallel port name and associated bit number. For
example, the Port A pins are named PAO to PA15 (these pin names should not be confused with the PA
bitfield, which is present in every SIU_PCR.) See Table 2-1 in Section Chapter 2, “Signal Description,”
for a list of pins and their functions, including values for the PA bitfield for setting the function of each
GPIO pin.

NOTE

Table 2-1 lists the available functions for each pin. Do not select reserved
values for the PA bitfield.

Some SIU_PCRs contain a slew rate control (SRC) field. Slew rate control pertains to pins with slow or
medium I/O pad types. The SRC field for all SIU_PCRs with slew rate control is defined in Table 7-16.
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Table 7-16. SIU_PCR Field Descriptions

Field

Description

PA

Pin Assignment. Selects a multiplexed pad function. A separate port enable output signal from the SIU is asserted
for each register value.

PA Field Pin Function

0b00 GPIO

0b01 Function 1

0b10 Function 2

Ob11 Function 3

OBE

Output Buffer Enable. Enables the pad as an output and drives the output buffer enable signal.
0 Output buffer for the pad disabled.
1 Output buffer for the pad enabled.

IBE

Input Buffer Enable. Enables the pad as an input and drives the input buffer enable signal.
0 Input buffer for the pad disabled.
1 Input buffer for the pad enabled.

DSC

Drive Strength Control. Controls the drive strength control output signals from the SIU. The output signals are driven
to the value of this field. The actual drive strengths are defined by the implementation of the pad devices for a given
device.

DSC Drive Strength

0b00 10 pF Drive Strength

0b01 20 pF Drive Strength

0Ob10 30 pF Drive Strength

Ob11 50 pF Drive Strength

Note: DSC is applicable to fast pads only. See Table 2-1 in Chapter 2, “Signal Description,” for a listing of pad types.

ODE

Open Drain Output Enable. Controls output driver configuration for the pads. Either open drain or push/pull driver
configurations can be selected. This feature applies only when pins are configured as outputs.

0 Open drain disabled for the pad (push/pull driver enabled).

1 Open drain enabled for the pad.

HYS

Input Hysteresis. Controls whether hysteresis is enabled for the pad.
0 Hysteresis disabled for the pad.
1 Hysteresis enabled for the pad.
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Table 7-16. SIU_PCR Field Descriptions (continued)

Field Description

SRC | Slew Rate Control. Controls slew rate for the pad. Slew rate control pertains to pins with slow or medium I/O pad
types, and the output signals are driven according to the value of this field. Actual slew rate is dependent on the pad
type and load. See the MPC5668x Microcontroller Family Data Sheet for this information.

SRC Slew Rate
0b00 Minimum slew rate (slowest)
0b01 Medium slew rate

0b10 Reserved

Ob11 Maximum slew rate (fastest)

Note: SRC is applicable to slow or medium pads only. See Table 2-1 in Chapter 2, “Signal Description,” for a listing
of pad types.

WPE | Weak Pullup/Down Enable. Controls whether the weak pullup/down devices are enabled/disabled for the pad.
0 Weak pull device is disabled for the pad.
1 Weak pull device is enabled for the pad.

WPS | Weak Pullup/Down Select. Controls whether weak pullup or weak pulldown devices are used for the pad when weak
pullup/down devices are enabled.

0 Pulldown value enabled for the pad.

1 Pullup value enabled for the pad.

7.3.2.13.1 Pad Configuration Registers 0-15 (SIU_PCRO0-SIU_PCR15)

The SIU_PCRO to SIU_PCR15 registers control the pin function and static electrical attributes of the
Port A pins PAO to PA15 (input only). For each pin, Table 2-1 lists the signals available as the PA settings
for Functionl, Function2, and Function3.

Offset:  SIU_BASE + 0x0040-SIU_BASE + 0x005E Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl 0 \ 0 \ 0 \ 0 0 0 \ 0 | 0 0 0
W PA IBE HYS WPE | WPS
Reset 0 0 0 0 0 0 0 0 0 0 o' 0 0 0 0 0

1 A write to this bit has no effect. A read will return the written value.
Figure 7-14. Port A Pad Configuration Registers (SIU_PCR0-SIU_PCR15)

See Table 7-16 for bit field definitions.
7.3.2.13.2 Pad Configuration Registers 16—143 (SIU_PCR16-SIU_PCR143) and 147-154
(SIU_PCR147-SIU_PCR154)

The SIU_PCR16 to SIU_PCR143 and SIU_PCR147 to SIU_PCR154 registers control the pin function,
direction, and static electrical attributes of the Port B (PB0-PB15), Port C (PC0-PC15), Port D
(PDO-PD15), Port E (PEO-PE15), Port F (PFO-PF15), Port G (PG0-PG15), Port H (PHO—PH15), Port J
(PJO-PJ15), and Port K (PK0-PK10) pins, except for Port K pins PK[0:2], which are shown in
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Section 7.3.2.13.3, “Pad Configuration Registers 144-146 (SIU_PCR144-SIU_PCR146).” For each pin,
Table 2-1 lists the signals that are available as the PA settings for Functionl, Function2, and Function3.

Offset: SIU_BASE+0x0060-SIU_BASE+0x015E; SIU_BASE+0x0166—SIU_BASE+0x0174 Access: User read/write

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
RLoJofo]o |

W PA OBE | IBE ODE | HYS SRC WPE | WPS

Reset 0 0 0 0 0 0 0 U’ 0 0 0 0 0 0 0’ 0

1 The reset value is 1 for SIU_PCR153 (BOOTCFG), 0 for all other SIU_PCRs in this range.
Figure 7-15. Port B to Port K Pad Config Registers (SIU_PCR16-SIU_PCR143, SIU_PCR147-SIU_PCR154)

See Table 7-16 for bit field definitions.

7.3.2.13.3 Pad Configuration Registers 144-146 (SIU_PCR144-SIU_PCR146)

The SIU_PCR144 to SIU_PCR146 registers control the pin function, direction, and static electrical
attributes of the Port K pins 0-2 (PKO-PK2). For each pin, Table 2-1 lists the signals that are available as
the PA settings for Functionl, Function2, and Function3.

Offset:  SIU_BASE+0x0160-SIU_BASE+0x0164 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl o[ o] o]o ) o | o
W PA OBE | IBE DSC ODE | HYS WPE | WPS
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

T When using PK[0:2] for MLB (PA = 0b01), the recommended value for DSC is Ob11.
Figure 7-16. Port K[0:2] Pad Configuration Registers (SIU_PCR144-SIU_PCR146)

See Table 7-16 for bit field definitions.

7.3.2.14 GPIO Pin Data Output Registers (SIU_GPDO16_19-SIU_GPDO152_154)

The SIU_GPDO16_19 register definition is in Figure 7-17. All other SIU_GPDORn registers follow the
same pattern where four GPDO bits are placed in a 32-bit word, with one bit per byte. Each of the 139
PDO bits corresponds to a port pin in the order given in Table 7-18. Gaps exist in this memory space where
the pin is not available in the package.

NOTE

On MPC5668x, the Port A pins are only general-purpose inputs. Therefore,
there are no output data registers associated with these pins.

The SIU_GPDORn registers are written to by software to drive data out on the external GPIO pin. Each byte
of a register drives a single external GPIO pin, which allows the pin state to be controlled independently
from other GPIO pins. Writes to the SIU_GPDOn registers do not affect pin states if the pins are
configured as inputs or as non-GP1O function by the associated pad configuration registers. The
SIU_GPDOn register values are automatically driven to the GPIO pins without software update if the
GPIO pins’ direction changes from input to output.
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Offset:  SIU_BASE + 0x0610-SIU_BASE+0x0698 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ro\o\ \o \oPDoo| \o\o o\o\oPDo
w 16 17
Reset 0 0 0 o[ o 0 0 0 0 0 0 0o 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Ro\o\o\ooo\oPDoo|o\o\o o\o\oPDo
W 18 19
Reset 0 0 0 o[ o 0 0 0 0 0 0 0 0 0 0 0
Figure 7-17. GPIO Pin Data Out Register 16-19 (SIU_GPDO16_19)
Table 7-17. SIU_GPDOn Field Descriptions
Field Description
PDOn Pin Data Out. Stores the data to be driven out on the external GPIO pin
associated with the register. If the register is read, it returns the value written.
0 Vg driven on the external GPIO pin when the pin is configured as an output.
1 Vpy driven on the external GPIO pin when the pin is configured as an output.
Table 7-18. Pin Data Output Register to Pin Mapping
SIU_GPDOn Address Offset Pins
16_19 0x0610 PB0-PB3
20_23 0x0614 PB4-PB7
24_27 0x0618 PB8-PB11
28_31 0x061C PB12-PB15
32_35 0x0620 PCO-PC3
36_39 0x0624 PC4-PC7
40_43 0x0628 PC8-PC11
44 _47 0x062C PC12-PC15
48_51 0x0630 PDO0-PD3
52_55 0x0634 PD4-PD7
56_59 0x0638 PD8-PD11
60_63 0x063C PD12-PD15
64_67 0x0640 PEO-PE3
68_71 0x0644 PE4-PE7
72_75 0x0648 PE8-PE11
76_79 0x064C PE12-PE15
80_83 0x0650 PFO-PF3
84_87 0x0654 PF4-PF7
88_91 0x0658 PF8—PF11
92_95 0x065C PF12-PF15
96_99 0x0660 PGO0-PG3
100_103 0x0664 PG4-PG7
104_107 0x0668 PG8-PG11
108_111 0x066C PG12-PG15
MPC5668x Microcontroller Reference Manual, Rev. 4
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Table 7-18. Pin Data Output Register to Pin Mapping (continued)

SIU_GPDOn Address Offset Pins
112_115 0x0670 PHO-PH3
116_119 0x0674 PH4-PH7
120_123 0x0678 PH8-PH11
124_127 0x067C PH12-PH15
128_131 0x0680 PJO-PJ3
132_135 0x0684 PJ4-PJ7
136_139 0x0688 PJ8-PJ11
140_143 0x068C PJ12-PJ15
144_147 0x0690 PKO-PK3
148_151 0x0694 PK4-PK7
152_154 0x0698 PK8-PK10

7.3.2.15 GPIO Pin Data Input Registers (SIU_GPDI0_3-SIU_GPDI152_154)

The definition of the SIU_GPDIO_3 register is given in Figure 7-18. All other SIU_GPDIn registers follow
the same pattern where 4 GPDI bits are placed in a 32-bit word, with one bit per byte. Each of the 155
GPDI bits correspond to the port pin (Table 7-20). Gaps exist in this memory space where the pin is not
available in the package.

The SIU_GPDIn registers are read-only registers that allow software to read the input state of an external
GPIO pin. Each byte of a register represents the input state of a single external GPIO pin. If the GP10 pin
is configured as an output, and the input buffer enable (IBE) bit is set in the associated Pad Configuration
Register, the SIU_GPDIn register reflects the actual state of the output pin.

Offset:  SIU_BASE + 0x0800-SIU_BASE+0x0891 Access: User read-only
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ o |PDIO| O | 0 \ 0 \ 0 0 \ 0 \ o |PDI
w
Reset 0 0 0 0 ] 0 0 0 U 0 0 0 0 \ 0 0 0 U
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Ro\o\o\o o\o\OPD|20|o\o\o O‘O‘OPDIS
w
Reset 0 0 0 0 ] 0 0 0 U 0 0 0 0 \ 0 0 0 U

Figure 7-18. GPIO Pin Data Input Register 0-3 (SIU_GPDIO0_3)

Table 7-19. SIU_GPDIn Field Description

Field Description

PDIn Pin Data In. This bit reflects the input state on the external GPIO pin associated with the register.
0 Signal on pin is less than or equal to V.
1 Signal on pin is greater than or equal to V.
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Table 7-20. GPIO Pin Data Input Register to Pin Mapping

SIU_GPDIn Address Offset Pins
0.3 0x0800 PAO-PA3
4.7 0x0804 PA4—-PA7

8_11 0x0808 PA8—PA11
12_15 0x080C PA12-PA15
16_19 0x0810 PB0O-PB3
20_23 0x0814 PB4-PB7
24 27 0x0818 PB8-PB11
28_31 0x081C PB12-PB15
32_35 0x0820 PCO0-PC3
36_39 0x0824 PC4-PC7
40_43 0x0828 PC8-PC11
44_47 0x082C PC12-PC15
48_51 0x0830 PDO-PD3
52_55 0x0834 PD4-PD7
56_59 0x0838 PD8—PD11
60_63 0x083C PD12-PD15
64_67 0x0840 PEO-PE3
68_71 0x0844 PE4-PE7
72_75 0x0848 PE8-PE11
76_79 0x084C PE12-PE15
80_83 0x0850 PFO-PF3
84_87 0x0854 PF4-PF7
88_91 0x0858 PF8-PF11
92_95 0x085C PF12-PF15
96_99 0x0860 PG0-PG3

100_103 0x0864 PG4-PG7
104_107 0x0868 PG8-PG11
108_111 0x086C PG12-PG15
112_115 0x0870 PHO-PH3
116_119 0x0874 PH4-PH7
120_123 0x0878 PH8-PH11
124_127 0x087C PH12-PH15
128_131 0x0880 PJO-PJ3
132_135 0x0884 PJ4-PJ7
136_139 0x0888 PJ8—PJ11
140_143 0x088C PJ12-PJ15
144_147 0x0890 PKO-PK3
148_151 0x0894 PK4-PK7
152_154 0x0898 PK8-PK10

7.3.2.16 IMUX Select Register 1 (SIU_ISEL1)

The SIU_ISEL1 selects the source for the external interrupt. The selection is made in conjunction with
SIU_ISEL2 and SIU_ISEL2A registers. Figure 7-72 shows how ISEL1, ISEL2, and ISEL2A interact.
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Offset:

0 1

SIU_BASE + 0x0904

2 3

4 5

6 7

8 9

10 11

Access: User read/write

12 13 14 15

ESEL15

ESEL14

ESEL13

ESEL12

ESEL11

ESEL10

ESEL9

Reset 0 0

16 17

0 0

18 19

0 0

20 21

0 0

22 23

0 0

24 25

0 0

26 27

28 29 30 31

Reset

ESEL7

ESEL5

ESEL4

ESEL3

ESEL6

ESEL2

ESELA1

ESELO

0 0

0 0 0 0 0 0 0 0

0 0

Figure 7-19. IMUX Select Register 1 (SIU_ISEL1)

Table 7-21. SIU_ISEL1 Field Descriptions

Field

Description’

ESEL15

External IRQ Input Select 15. Specifies input for IRQ15.
00 PB15 pin.

01 PC15 pin.

10 PD15 pin.

11 ISEL2.

ESEL14

External IRQ Input Select 14. Specifies input for IRQ14.
00 PB14 pin.

01 PC14 pin.

10 PD14 pin.

11 ISEL2.

ESEL13

External IRQ Input Select 13. Specifies input for IRQ13.
00 PB13 pin.

01 PC13 pin.

10 PD13 pin.

11 ISEL2.

ESEL12

External IRQ Input Select 12. Specifies input for IRQ12.
00 PB12 pin.

01 PC12 pin.

10 PD12 pin.

11 ISEL2.

ESEL11

External IRQ Input Select 11. Specifies input for IRQ11.
00 PB11 pin.

01 PC11 pin.

10 PD11 pin.

11 ISEL2.

ESEL10

External IRQ Input Select 10. Specifies input for IRQ10.
00 PB10 pin.

01 PC10 pin.

10 PD10 pin.

11 ISEL2.
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Field

Description’

ESEL9

External IRQ Input Select 9. Specifies input for IRQ9.

00 PB9 pin.
01 PC9 pin.
10 PD9 pin.
11 ISEL2.

ESEL8

External IRQ Input Select 8. Specifies input for IRQ8.

00 PBS8 pin.
01 PC8 pin.
10 PD8 pin.
11 ISEL2.

ESEL7

External IRQ Input Select 7. Specifies input for IRQ7.

00 PB7 pin.
01 PC7 pin.
10 PD7 pin.
11 ISEL2.

ESEL6

External IRQ Input Select 6. Specifies input for IRQ6.

00 PB6 pin.
01 PC6 pin.
10 PD6 pin.
11 ISEL2.

ESEL5

External IRQ Input Select 5. Specifies input for IRQ5.

00 PBS5 pin.
01 PCS5 pin.
10 PD5 pin.
11 ISEL2.

ESEL4

External IRQ Input Select 4. Specifies input for IRQ4.

00 PB4 pin.
01 PC4 pin.
10 PD4 pin.
11 ISEL2.

ESEL3

External IRQ Input Select 3. Specifies input for IRQS3.

00 PB3 pin.
01 PCS3 pin.
10 PD3 pin.
11 ISEL2.

ESEL2

External IRQ Input Select 2. Specifies input for IRQ2.

00 PB2 pin.
01 PC2 pin.
10 PD2 pin.
11 ISEL2.
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Table 7-21. SIU_ISEL1 Field Descriptions (continued)

Field

Description’

ESEL1

External IRQ Input Select 1. Specifies input for IRQ1.

00 PB1 pin.
01 PC1 pin.
10 PD1 pin.
11 ISEL2.

ESELO

External IRQ Input Select 0. Specifies input for IRQO.

00 PBO pin.
01 PCO pin.
10 PDO pin.
11 ISEL2.

' Pins specified in this table must be configured as general purpose inputs to be used as external IRQs.
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7.3.2.17 IMUX Select Register 2 (SIU_ISEL2)

The SIU_ISELZ2 register selects the source for the external interrupt. The selection is made in conjunction
with SIU_ISEL1 and SIU_ISEL2A. Figure 7-72 shows how ISEL1, ISEL2, and ISEL2A interact.

Offset:  SIU_BASE + 0x0908 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ESEL15 ESEL14 ESEL13 ESEL12 ESEL11 ESEL10 ESEL9 ESELS8
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
VF\j ESEL7 ESEL6 ESEL5 ESEL4 ESEL3 ESEL2 ESEL1 ESELO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-20. IMUX Select Register 2 (SIU_ISEL2)

Table 7-22. SIU_ISEL2 Field Descriptions

Field

Description

ESEL15

External IRQ Input Select 15. Specifies input for IRQ15.
00 PE15 pin.

01 PF15 pin.

10 PG15 pin.

11 ISEL2A.

ESEL14

External IRQ Input Select 14. Specifies input for IRQ14.
00 PE14 pin.

01 PF14 pin.

10 PG14 pin.

11 ISEL2A.

ESEL13

External IRQ Input Select 13. Specifies input for IRQ13.
00 PE13 pin.

01 PF13 pin.

10 PG13 pin.

11 ISEL2A.

ESEL12

External IRQ Input Select 12. Specifies input for IRQ12.
00 PE12 pin.

01 PF12 pin.

10 PG12 pin.

11 ISEL2A.

ESEL11

External IRQ Input Select 11. Specifies input for IRQ11.
00 PE11 pin.

01 PF11 pin.

10 PG11 pin.

11 ISEL2A.

ESEL10

External IRQ Input Select 10. Specifies input for IRQ10.
00 PE10 pin.

01 PF10 pin.

10 PG10 pin.

11 ISEL2A.
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Table 7-22. SIU_ISEL2 Field Descriptions (continued)

Field

Description

ESEL9

External IRQ Input Select 9. Specifies input for IRQ9.

00 PE9 pin.
01 PF9 pin.
10 PG9 pin.
11 ISEL2A.

ESEL8

External IRQ Input Select 8. Specifies input for IRQS8.

00 PES8 pin.
01 PF8 pin.
10 PG8 pin.
11 ISEL2A.

ESEL7

External IRQ Input Select 7. Specifies input for IRQ7.

00 PE7 pin.
01 PF7 pin.
10 PG7 pin.
11 ISEL2A.

ESEL6

External IRQ Input Select 6. Specifies input for IRQ6.

00 PES6 pin.
01 PF6 pin.
10 PG6 pin.
11 ISEL2A.

ESEL5

External IRQ Input Select 5. Specifies input for IRQ5.

00 PES5 pin.
01 PF5 pin.
10 PG5 pin.
11 ISEL2A.

ESEL4

External IRQ Input Select 4. Specifies input for IRQ4.

00 PE4 pin.
01 PF4 pin.
10 PG4 pin.
11 ISEL2A.

ESEL3

External IRQ Input Select 3. Specifies input for IRQ3.

00 PE3 pin.
01 PF3 pin.
10 PG3 pin.
11 ISEL2A.

ESEL2

External IRQ Input Select 2. Specifies input for IRQ2.

00 PE2 pin.
01 PF2 pin.
10 PG2 pin.
11 ISEL2A.
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Table 7-22. SIU_ISEL2 Field Descriptions (continued)

Field Description

ESEL1 External IRQ Input Select 1. Specifies input for IRQ1.
00 PE1 pin.
01 PF1 pin.
10 PG1 pin.
11 ISEL2A.

ESELO External IRQ Input Select 0. Specifies input for IRQO.
00 PEO pin.
01 PFO pin.
10 PGO pin.
11 ISEL2A.

7.3.2.18 IMUX Select Register 4 (SIU_ISEL4)
The SIU_ISELA4 register specifies the source for the trigger input for ADC.

Offset:  SIU_BASE + 0x0910 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TSEL1 TSELO

Reset 0 0 0 o] o 0 0 oo o o oo o 0o o0
Figure 7-21. ADC Trigger Input Select Register 4 (SIU_ISEL4)

Table 7-23. SIU_ISELA4 Field Descriptions

Field Description

TSELO ADC External Trigger for start of conversion.
000_0000 PE10.

000_0001 PE11.

000_0010 PE12.

000_0011 PE13.

000_0100 PIT2.

000_0101 —111_1111 Reserved (default is PE10).

TSELA Trigger for injected trigger.

000_0000 PE10.

000_0001 PE11.

000_0010 PE12.

000_0011 PE13.

000_0100 PIT2.

000_0101 —-111_1111 Reserved (default is PE10).
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7.3.2.19 Chip Configuration Register (SIU_CCR)
Offset:  SIU_BASE + 0x0980 Access: User read-only
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| O 0 0 0 0 0 0 0 0 0 0 0 0 0 |MATCH | DISNEX
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl 0 0 0 0 0 0 0 0 |TEST| © 0 0 0 0 o’ 02
w LOCK
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T Writes to this bit have no effect, but reads return the written value.
2 Reserved, do not write.
Figure 7-22. Chip Configuration Register (SIU_CCR)
Table 7-24. SIU_CCR Field Descriptions
Field Description

MATCH | Compare Register Match. The MATCH bit is a read-only bit that holds the value of the match input signal to the
SIU. The match input is asserted if the serial boot password provided by the user matches the password stored
in the flash.

0 Match input signal is negated.
1 Match input signal is asserted.

DISNEX | Disable Nexus. The DISNEX bit is a read-only bit that holds the value of the Nexus disable input signal to the SIU.
When system reset negates, the value in this bit depends on the censorship control word and the boot
configuration bits.

0 Nexus disable input signal negated.
1 Nexus disable input signal asserted.
TESTLOCK | TEST Lock. The TESTLOCK bit prevents access to Freescale internal test features.
These internal test features are enabled by writing to reserved test bits in the device. Setting the TESTLOCK bit
locks the test bits so that they cannot be changed inadvertently by runaway code.
Customer initialization code should always set this bit.
0 Internal test features could be enabled.
1 Internal test features are disabled.
MPC5668x Microcontroller Reference Manual, Rev. 4
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7.3.2.20 External Clock Control Register (SIU_ECCR)

The SIU_ECCR controls the timing relationship between the system clock and the external clocks,
CLKOUT. All bits and fields in the SIU_ECCR are read/write and reset by the asynchronous reset signal.

Offset:  SIU_BASE + 0x0984 Access: User read-only
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl o | 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 | 0 \ 0 0 \ 0 \ 0 | 0
w

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Ro1|o1\o1|o1 01\01\01\01 01\o|o\oECENo ECDE

Reset 0 0 0 1 \ 0 0 0 0 \ 0 0 0 0 0 0 0 1
1 Writes to this bit have no effect, but reads return the written value.

Figure 7-23. External Clock Control Register (SIU_ECCR)

Table 7-25. SIU_ECCR Field Descriptions

Field Description

ECEN External Clock Enable. The ECEN bit enables CLKOUT. The CLKOUT waveform is determined by ECDF divides

relative to the internal system clock.

Note: To correctly reflect the CLKOUT waveform to the external pin, the SIU_PCR for the CLKOUT pin needs to
be configured.

0 Disable CLKOUT waveform.
1 Enable CLKOUT waveform.

ECDF External Clock Division Factor. Specifies frequency ratio between system clock and external clock, CLKOUT. The
CLKOUT frequency is divided from the system clock frequency according to the descriptions below.

00 Divide by 1.

01 Divide by 2 (default value).

10 Divide by 4.

11 Divide by 8.

Note: If ECDF is equal to 0b00 and SIU_SYSCLK[SYSCLKDIV] is not equal to 0b000, then the CLKOUT pin will
not have a nominal 50% duty cycle.
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7.3.2.21 General Purpose Register 0-3 (SIU_GPRn)

The SIU_GPRn registers provide general-purpose read/write registers for customer use.

Offset: SIU_BASE + 0x0988 (SIU_GPRO0) 0x0990 (SIU_GPR2)
0x098C (SIU_GPR1) 0x0994 (SIU_GPR3) Access: User read/write
0 1 2 3‘4 5 6 7‘8 9 10 11‘12 13 14 15
R
GP
W

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

Resetoooo\oooo\oooo\oooo
Figure 7-24. General Purpose Register 0-3 (SIU_GPRn)

7.3.2.22 System Clock Register (SIU_SYSCLK)

The SIU_SYSCLK register controls the source for the system clock, the divider for the system clock, and
eight fields that control the clock divider for groups of peripherals. For a listing of which peripherals are
associated with which LPCLKDIV bit on MPC5668x, see Section 4.3.5, “Peripheral Clock Dividers.”

Offset:  SIU_BASE + 0x09A0 Access: User read-only

o
~
©

0 1 2 3‘4 5

SYSCLKSEL SYSCLKDIV

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

LPCLKDIV3 | LPCLKDIV2 | LPCLKDIV1 | LPCLKDIVO

Reset 0 0 0 0 ‘ 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-25. System Clock Register (SIU_SYSCLK)
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Table 7-26. SIU_SYSCLK Field Descriptions

Field Description
SYSCLKSEL | System Clock Select. The SYSCLKSEL bit selects the source for the system clock.
00 System clock supplied by 16 MHz IRC.
01 System clock supplied by 4 — 40 MHz_XTAL.
10 System clock supplied by FMPLL.
11 Reserved (defaults to 16 MHz IRC).
Note: The default SYSCLKSEL value may be modified by the BAM code execution to 0b01 to select the
4-40 MHz XTAL as the system clock source to support the serial download operation. Please see
Chapter 8, “Boot Assist Module (BAM),” for more details.
SYSCLKDIV | System Clock Divide. The SYSCLKDIV bits select the divider value for the system clock. The SYSCLKDIV
divider is required in addition to the RFD to allow the other sources for the system clock (16 MHz IRC and
4 — 40 MHz XTAL) to be divided to slowest frequencies to improve power consumption.
000 Divide by 1.
001 Divide by 2.
010 Divide by 4.
011 Divide by 8.
100 Divide by 16.
101 — 111 Reserved (defaults to divide by 1).
LPCLKDIVn | Low-Power Peripheral Clock Divides. The LPCLKDIV bits select the divider values for each peripheral group.
00 Divide by 1.
01 Divide by 2.
10 Divide by 4.
11 Divide by 8.
LPCLKDIVn | Peripheral Set Number | Peripheral Groups
LPCLKDIVO Peripheral Set 1 eSCl, 12C
LPCLKDIVA1 Peripheral Set 2 FlexCAN, SPI
LPCLKDIV2 Peripheral Set 3 ADC, CTU
LPCLKDIV3 Peripheral Set 4 eMIOS
7.3.2.23 Halt Register (SIU_HLTn)

The SIU_HLTn register is used to halt the various peripherals by disabling the clocks to the module.
Writing a 1 to a HLTn bit drives a separate halt request to the associated peripheral. After completing any
task in progress, the peripheral shuts down its clock input and signals to the SIU_HLTACKGn register that
it has halted. Writing a 0 to a HLTn bit drives a separate request to the associated peripheral causes the
peripheral to restart its clock input and signals to the SIU_HLTACKRN register that it has restarted.

Writes to bits in SIU_HLTn that are not associated with a peripheral are reflected in the SIU_HLTn register
and in the SIU_HLTACKHn register, but have no other effect.
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Offset:  SIU_BASE + 0x09A4 Access: User read-only
1 1 1 1 1 1 1
3 4 5 6 7 8 9 10 11 12 13 14 15
Rl 0 0 0 0 0 0 HLT | HLT | O | HLT | HLT | HLT | HLT | HLT | HLT | HLT
W 6 7 9 10 | 11 12 | 13 | 14 | 15

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

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30’ 31
R| HLT | HLT | HLT | HLT | HLT | HLT | HLT | HLT 0 0 HLT | HLT | HLT | HLT | O HLT
w| 16 17 18 19 20 21 22 23 26 27 28 29 31

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 Writes to this bit are reflected in the SIU_HLTO and SIU_HLTACKO register, but have no other effect.

Figure 7-26. Halt Register 0 (SIU_HLTO)

Table 7-27. SIU_HLTO Register Field Descriptions

Field Description
HLT6 Halt bit 6. Setting this bit halts the EMIOS200 module.

HLT7 Halt bit 7. Setting this bit halts the PIT module.

HLT9 Halt bit 9. Setting this bit halts the CTU module.

HLT10 Halt bit 10. Setting this bit halts the FLEXCAN_F module.

HLT11 Halt bit 11. Setting this bit halts the FLEXCAN_E module.

HLT12 Halt bit 12. Setting this bit halts the FLEXCAN_D module.

HLT13 Halt bit 13. Setting this bit halts the FLEXCAN_C module.

HLT14 Halt bit 14. Setting this bit halts the FLEXCAN_B module.

HLT15 Halt bit 15. Setting this bit halts the FLEXCAN_A module.

HLT16 Halt bit 16. Setting this bit halts the ESCI_H module.

HLT17 Halt bit 17. Setting this bit halts the ESCI_G module.

HLT18 Halt bit 18. Setting this bit halts the ESCI_F module.

HLT19 Halt bit 19. Setting this bit halts the ESCI_E module.

HLT20 Halt bit 20. Setting this bit halts the ESCI_D module.

HLT21 Halt bit 21. Setting this bit halts the ESCI_C module.

HLT22 Halt bit 22. Setting this bit halts the ESCI_B module.

HLT23 Halt bit 23. Setting this bit halts the ESCI_A module.

HLT26 Halt bit 26. Setting this bit halts the DSPI_B module.

HLT27 Halt bit 27. Setting this bit halts the DSPI_A module.

HLT28 Halt bit 28. Setting this bit halts the 1°C_B module.

HLT29 Halt bit 29. Setting this bit halts the I°C_A module.

HLT31 Halt bit 31. Setting this bit halts the ADC module.
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Offset:  SIU_BASE + 0x09A8 Access: User read-only
1 1 2 2 2 2 2 2 2 2 2 2 2 2
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl O 0 0 HLT | HLT 0 0 0 0 0 0 0 0 0 0 0
w 3 4
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 2 2 2 2 2
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl 0O 0 0 0 HLT | HLT | HLT | HLT | O O | HLT | HLT | HLT | HLT | O 0
W 20 21 22 23 26 | 27 | 28 | 29
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 Reserved, do not write to this bit.

2 Writes to this bit are reflected in the SIU_HLT1 and SIU_HLTACK1 register, but have no other effect.
Figure 7-27. Halt Register 1 (SIU_HLT1)

Table 7-28. SIU_HLT1 Register Field Descriptions

Field Description

HLT3 Halt bit 3. Setting this bit halts the DMA module.

HLT4 Halt bit 4. Setting this bit halts the NPC module.

HLT20 Halt bit 20. Setting this bit halts the ESCI_M module.

HLT21 Halt bit 21. Setting this bit halts the ESCI_L module.

HLT22 Halt bit 22. Setting this bit halts the ESCI_K module.

HLT23 Halt bit 23. Setting this bit halts the ESCI_J module.

HLT26 Halt bit 26. Setting this bit halts the DSPI_D module.

HLT27 Halt bit 27. Setting this bit halts the DSPI_C module.

HLT28 Halt bit 28. Setting this bit halts the 1°C_D module.

HLT29 Halt bit 29. Setting this bit halts the 1°C_C module.
7.3.2.24 Halt Acknowledge Register (SIU_HLTACKn)

The SIU_HLTACKN bits indicate that the peripheral requested to halt via the HLTn bit has completed its
halt process and has entered a halted state with the peripheral clocks disabled. The HLTACKn bits are
read-only; writes have no effect.
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Offset:

Reset

W
Reset

SIU_BASE + 0x09AC

Access: User read-only

01 11 21 31 41 51 6 7 81 9 10 11 12 13 14 15
HLT | HLT HLT | HLT | HLT | HLT | HLT | HLT | HLT
0 0 0 0 0 0 ACK | ACK 0 | ACK | ACK | ACK | ACK | ACK | ACK | ACK

6 7 9 10 11 12 13 14 15

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
HLT | HLT | HLT | HLT | HLT | HLT | HLT | HLT HLT | HLT | HLT | HLT HLT
ACK | CK | ACK | ACK | ACK | ACK | ACK | ACK 0 0 |ACK|ACK|ACK|ACK| 0 |ACK

16 17 18 19 20 21 22 23 26 27 28 29 31

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 Setting the corresponding bit in SIU_HLTO sets this bit, but has no other effect.
Figure 7-28. Halt Acknowledge Register 0 (SIU_HLTACKO0)

Table 7-29. SIU_HLTACKO Register Field Descriptions

Field

Description

HLTACK6

Halt acknowledge bit 6. When this bit is set, the EMIOS200 module is halted.

HLTACK?7

Halt acknowledge bit 7. When this bit is set, the PIT module is halted.

HLTACK9

Halt acknowledge bit 9. When this bit is set, the CTU module is halted.

HLTACK10

Halt acknowledge bit 10.

When this bit is set, the FLEXCAN_F module is halted.

HLTACK11

Halt acknowledge bit 11.

When this bit is set, the FLEXCAN_E module is halted.

HLTACK12

Halt acknowledge bit 12.

When this bit is set, the FLEXCAN_D module is halted.

HLTACK13

Halt acknowledge bit 13.

When this bit is set, the FLEXCAN_C module is halted.

HLTACK14

Halt acknowledge bit 14.

When this bit is set, the FLEXCAN_B module is halted.

HLTACK15

Halt acknowledge bit 15.

When this bit is set, the FLEXCAN_A module is halted.

HLTACK16

Halt acknowledge bit 16.

When this bit is set, the ESCI_H module is halted.

HLTACK17

Halt acknowledge bit 17.

When this bit is set, the ESCI_G module is halted.

HLTACK18

Halt acknowledge bit 18.

When this bit is set, the ESCI_F module is halted.

HLTACK19

Halt acknowledge bit 19.

When this bit is set, the ESCI_E module is halted.

HLTACK20

Halt acknowledge bit 20.

When this bit is set, the ESCI_D module is halted.

HLTACK21

Halt acknowledge bit 21.

When this bit is set, the ESCI_C module is halted.

HLTACK22

Halt acknowledge bit 22.

When this bit is set, the ESCI_B module is halted.

HLTACK23

Halt acknowledge bit 23.

When this bit is set, the ESCI_A module is halted.

HLTACK26

Halt acknowledge bit 26.

When this bit is set, the DSPI_B module is halted.

HLTACK27

Halt acknowledge bit 27.

When this bit is set, the DSPI_A module is halted.

HLTACK28

Halt acknowledge bit 28.

When this bit is set, the I20_B module is halted.
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System Integration Unit (SIU)

Field Description
HLTACK?29 Halt acknowledge bit 29. When this bit is set, the I20_A module is halted.
HLTACK31 Halt acknowledge bit 31. When this bit is set, the ADC module is halted.
Offset:  SIU_HLTACK1: SIU_BASE + 0x09B0 Access: User read-only
1 1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| HLT | HLT HLT | HLT
ACK | ACK 0 ACK | ACK 0 0 0 0 0 0 0 0 0 0 0
0 1 3 4
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R HLT | HLT | HLT | HLT HLT | HLT | HLT | HLT
0 0 0 0 ACK | ACK | ACK | ACK 0 0 |ACK|ACK|ACK|ACK | O 0
20 21 22 23 26 27 28 29
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 Setting the corresponding bit in SIU_HLTO sets this bit, but has no other effect.
Figure 7-29. Halt Acknowledge Register 1 (SIU_HLTACK1)
Table 7-30. SIU_HLTACK1 Register Field Descriptions
Field Description
HLTACKO Halt acknowledge bit 0. When this bit is set, the Z6 core is halted.
Note: This flag indicates a core-generated halt, not a halt caused by writing to SIU_HLT10[HLTO].
HLTACK1 Halt acknowledge bit 1. When this bit is set, the Z0 core is halted.
Note: This flag indicates a core-generated halt, not a halt caused by writing to SIU_HLT1[HLT1].
HLTACKS3 Halt acknowledge bit 3. When this bit is set, the DMA module is halted.
HLTACK4 Halt acknowledge bit 4. When this bit is set, the NPC module is halted.
HLTACK20 |Halt acknowledge bit 20. When this bit is set, the ESCI_M module is halted.
HLTACK21 | Halt acknowledge bit 21. When this bit is set, the ESCI_L module is halted.
HLTACK22 | Halt acknowledge bit 22. When this bit is set, the ESCI_K module is halted.
HLTACK23 | Halt acknowledge bit 23. When this bit is set, the ESCI_J module is halted.
HLTACK26 | Halt acknowledge bit 26. When this bit is set, the DSPI_D module is halted.
HLTACK27 | Halt acknowledge bit 27. When this bit is set, the DSPI_C module is halted.
HLTACK?28 Halt acknowledge bit 28. When this bit is set, the I°C_D module is halted.
HLTACK29 | Halt acknowledge bit 29. When this bit is set, the I°C_C module is halted.
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7.3.2.25

eMIOS Select Register n (SIU_EMIOS_SELn)

The SIU_EMIOS_SELn register specifies the source for the eMIOS[31:0] input channels, thus allowing
the timer input channels to come from the pins, or from the deserialized output of one of the four DSPI
modules. Each 4-bit field (32 fields across the four SIU_EMIOS_SELn registers) in this set of registers

individually controls the setting for one eMIOS input channel.

Offset:  SIU_BASE + 0x09B4 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
W EMIOSSEL31 EMIOSSEL30 EMIOSSEL29 EMIOSSEL28
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
W EMIOSSEL27 EMIOSSEL26 EMIOSSEL25 EMIOSSEL24
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-30. eMIOS Select Register 0 (SIU_EMIOS_SELO0)
Offset:  SIU_BASE + 0x09B8 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
W EMIOSSEL23 EMIOSSEL22 EMIOSSEL21 EMIOSSEL20
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
W EMIOSSEL19 EMIOSSEL18 EMIOSSEL17 EMIOSSEL16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-31. eMIOS Select Register 1 (SIU_EMIOS_SEL1)
Offset:  SIU_BASE + 0x09BC Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
W EMIOSSEL15 EMIOSSEL14 EMIOSSEL13 EMIOSSEL12
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
W EMIOSSEL11 EMIOSSEL10 EMIOSSEL9 EMIOSSELS8
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-32. eMIOS Select Register 2 (SIU_EMIOS_SEL?2)
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Offset:  SIU_BASE + 0x09C0 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
VF; EMIOSSEL7 EMIOSSEL6 EMIOSSEL5 EMIOSSEL4
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
VF\j EMIOSSEL3 EMIOSSEL2 EMIOSSEL1 EMIOSSELO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-33. eMIOS Select Register 3 (SIU_EMIOS_SEL3)

Table 7-31. SIU_EMIOS_SELn Field Descriptions

Field

Description

EMIOSSELn

eMIOS Channel[n] connection options.
0000-0011 eMIOS[n] input pin.

0100 DSPI_A deserialized output.
0101 DSPI_B deserialized output.
0110 DSPI_C deserialized output.
0111 DSPI_D deserialized output.
1000-1111 eMIOS[n] input pin.

7.3.2.26

External Interrupt Select Register 2A (SIU_ISEL2A)

The SIU_ISEL2A register selects the source for the external interrupts. Figure 7-72 shows how ISEL1,
ISEL2, and ISEL2A interact.

Offset:  SIU_BASE + 0x09C4 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
VT/ ESEL15 ESEL14 ESEL13 ESEL12 ESEL11 ESEL10 ESEL9 ESEL8
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
VT/ ESEL7 ESEL6 ESEL5 ESEL4 ESEL3 ESEL2 ESEL1 ESELO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-34. External Interrupt Select Register 2A (SIU_ISEL2A)
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Table 7-32. SIU_ISEL2A Field Descriptions

Field

Description

ESEL15

External IRQ Input Select 15. Specifies input for IRQ15.

00 PH15 pin.
01 PJ15 pin.
10 Reserved.
11 Reserved.

ESEL14

External IRQ Input Select 14. Specifies input for IRQ14.

00 PH14 pin.
01 PJ14 pin.
10 Reserved.
11 Reserved.

ESEL13

External IRQ Input Select 13. Specifies input for IRQ13.

00 PH13 pin.
01 PJ13 pin.
10 Reserved.
11 Reserved.

ESEL12

External IRQ Input Select 12. Specifies input for IRQ12.

00 PH12 pin.
01 PJ12 pin.
10 Reserved.
11 Reserved.

ESEL11

External IRQ Input Select 11. Specifies input for IRQ11.

00 PH11 pin.
01 PJ11 pin.
10 Reserved.
11 Reserved.

ESEL10

External IRQ Input Select 10. Specifies input for IRQ10.

00 PH10 pin.
01 PJ10 pin.
10 PK10 pin.
11 Reserved.

ESEL9

External IRQ Input Select 9. Specifies input for IRQ9.
00 PH9 pin.

01 PJ9 pin.

10 PK9 pin.

11 Reserved.

ESEL8

External IRQ Input Select 8. Specifies input for IRQ8.
00 PHS8 pin.

01 PJ8 pin.

10 PK8 pin.

11 Reserved.

ESEL7

External IRQ Input Select 7. Specifies input for IRQ7.
00 PH7 pin.

01 PJ7 pin.

10 PK7 pin.

11 Reserved.
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System Integration Unit (SIU)

Field

ESEL6

Description
External IRQ Input Select 6. Specifies input for IRQ6.
00 PH®6 pin.
01 PJ6 pin.
10 PKB® pin.

11 Reserved.

ESEL5

External IRQ Input Select 5. Specifies input for IRQ5.

00 PHS5 pin.
01 PJ5 pin.
10 PKS5 pin.
11 Reserved.

ESEL4

External IRQ Input Select 4. Specifies input for IRQ4.

00 PH4 pin.
01 PJ4 pin.
10 PK4 pin.
11 Reserved.

ESEL3

External IRQ Input Select 3. Specifies input for IRQ3.

00 PHS pin.
01 PJ3 pin.
10 PKS pin.
11 Reserved.

ESEL2

External IRQ Input Select 2. Specifies input for IRQ2.

00 PH2 pin.
01 PJ2 pin.
10 PK2 pin.
11 Reserved.

ESELA1

External IRQ Input Select 1. Specifies input for IRQ1.

00 PH1 pin.
01 PJ1 pin.
10 PK1 pin.
11 Reserved.

ESELO

External IRQ Input Select 0. Specifies input for IRQO.

00 PHO pin.
01 PJO pin.
10 PKO pin.
11 Reserved.
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7.3.2.27 Parallel GPIO Pin Data Output Register 0 (SIU_PGPDOO)
The SIU_PGPDOQO register contains the parallel GP10O pin data output for PB[0:15].

Reads and writes to this register are coherent with the registers SIU_GPDO16_19, SIU_GPDO20_23,
SIU_GPDOQO24 27, and SIU_GPDO28_31.

NOTE

On the MPC5668x, the port A pins are general-purpose inputs only.
Therefore, there are no parallel GP10 pin data output register bits for port A.

Offset:  SIU_BASE + 0xC00 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
R| o \ 0 | 0 \ 0 0 \ 0 | 0 \ 0 0 \ 0 | 0 \ 0 0 \ 0 | 0 \ 0
W

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

PB0:PB15

Resetoooo\oooo\oooo\oooo
Figure 7-35. Parallel GPIO Pin Data Output Register 0 (SIU_PGPDO0)

7.3.2.28 Parallel GPIO Pin Data Output Register 1 (SIU_PGPDO1)
The SIU_PGPDOL1 register contains the parallel GP1O pin data output for PC[0:15] and PD[0:15].

Reads and writes to this register are coherent with the registers SIU_GPDO32_35, SIU_GPDO36_39,
SIU_GPDO40 43, SIU_GPDO044 47, SIU_GPDO048 51, SIU_GPDO52 55, SIU_GPDO56 59, and
SIU_GPDO60_63.

Offset:  SIU_BASE + 0x0C04 Access: User read/write
0 1 2 3 ‘ 4 5 6 7 ‘ 8 9 10 11 ‘ 12 13 14 15
R
PCO:PC15
w
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 ‘ 20 21 22 23 ‘ 24 25 26 27 ‘ 28 29 30 31
R
PDO:PD15
w
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0

Figure 7-36. Parallel GPIO Pin Data Output Register 1 (SIU_PGPDO1)
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7.3.2.29 Parallel GPIO Pin Data Output Register 2 (SIU_PGPDO2)
The SIU_PGPDO2 register contains the Parallel GPIO Pin Data Output for PE[0:15] and PF[0:15].

Reads and writes to this register are coherent with the registers SIU_GPDO64_67, SIU_GPDO68_71,
SIU_GPDO72_75, SIU_GPDQO76_79, SIU_GPDO80_83, SIU_GPDO84_87, SIU_GPDO0O88_91, and
SIU_GPD092_95.

Offset SIU_BASE + 0x0C08 Access: User read/write
0 1 2 3 ‘ 4 5 6 7 ‘ 8 9 10 11 ‘ 12 13 14 15
R
PEO:PE15
w
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 ‘ 20 21 22 23 ‘ 24 25 26 27 ‘ 28 29 30 31
R
PFO:PF15
w
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0

Figure 7-37. Parallel GPIO Pin Data Output Register 2 (SIU_PGPDO2)

7.3.2.30 Parallel GPIO Pin Data Output Register 3 (SIU_PGPDO3)
The SIU_PGPDO3 register contains the parallel GP10 pin data output for PG[0:15]and PH[0:15].

Reads and writes to this register are coherent with the registers SIU_GPDO096 99, SIU_GPDO0O100_103,
SIU_GPDO0104 107, SIU_GPDO0O108 111, SIU_GPDO112 115, SIU_GPDO116 119,
SIU_GPDO0120 123, and SIU_GPDO124 127.

Offset:  SIU_BASE + 0x0COC Access: User read/write
0 1 2 3 ‘ 4 5 6 7 ‘ 8 9 10 11 ‘ 12 13 14 15
R
PGO:PG15
w
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 ‘ 20 21 22 23 ‘ 24 25 26 27 ‘ 28 29 30 31
R
PHO:PH15
w
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0

Figure 7-38. Parallel GPIO Pin Data Output Register 3 (SIU_PGPDO3)

7.3.2.31 Parallel GPIO Pin Data Output Register 4 (SIU_PGPDO4)
The SIU_PGPDO4 register contains the parallel GP10 pin data output for PJ[0:15] and PK[0:10].

Reads and writes to this register are coherent with the registers SIU_GPDO18 131, SIU_GPD0132_135,
SIU_GPDO136_139, SIU_GPDO140 143, SIU_GPDO144 147, and SIU_GPDO148 151, and
SIU_GPDO152_154.

MPC5668x Microcontroller Reference Manual, Rev. 4

Freescale Semiconductor 7-49



System Integration Unit (SIU)

Offset:  SIU_BASE + 0x0C10 Access: User read/write

0 1 2 3‘4 5 6 7‘8 9 10 11‘12 13 14 15

PJO:PJ15

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

PKO:PK10

Reset 0 0 0 o0/ 0O o0 o0 o0/ 0O O O O 0 0 0 0
Figure 7-39. Parallel GPIO Pin Data Output Register 4 (SIU_PGPDO4)

7.3.2.32 Parallel GPIO Pin Data Input Register 0 (SIU_PGPDIO)

Reads to the SIU_PGPDIO register provide the parallel GP1O pin data input for PA[0:15] and PB[0:15].
Writes have no effect.

Reads of this register are coherent with the registers SIU_GPDI0_3, SIU_GPDI4_7, SIU_GPDI8 11,
SIU_GPDI12_15, SIU_GPDI16_19, SIU_GPDI20_23, SIU_GPDI24 27, and SIU_GPDI28_31.

Offset:  SIU_BASE + 0x0C40 Access: User read-only

0 1 2 3‘4 5 7‘8 11‘12 13 14 15

R PAO:PA15
W
Reset U U U U \ U U U U \ U U U U \ U U U U

()
©
_
o

16 17 18 19 ‘ 20 21 22 23 ‘ 24 25 26 27 ‘ 28 29 30 31
R PBO:PB15

W
Resetuuuu\uuuu\uuuu\uuuu

Figure 7-40. Parallel GPIO Pin Data Input Register 0 (SIU_PGPDIO0)

7.3.2.33 Parallel GPIO Pin Data Input Register 1 (SIU_PGPDI1)

Reads to the SIU_PGPDI 1 register provide the parallel GP10 pin data input for PC0:PC15 and PD0:PD15.
Writes have no effect.

Reads of this register are coherent with the registers SIU_GPDI32_35, SIU_GPDI36_39,
SIU_GPDI40 43, SIU_GPDI44 47, SIU_GPDI48 51, SIU_GPDI52_55, SIU_GPDI56 59, and
SIU_GPDI60_63.
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Offset:  SIU_BASE + 0x0C44 Access: User read-only

o

0 1 2 3‘4 5 7‘8 9 10 11‘12 13 14 15
R PCO0:PC15

W
Resetuuuu\uuuu\uuuu\uuuu

16 17 18 19 ‘ 20 21 22 23 ‘ 24 25 26 27 ‘ 28 29 30 31
R PD0:PD15

W
Resetuuuu\uuuu\uuuu\uuuu

Figure 7-41. Parallel GPIO Pin Data Input Register 1 (SIU_PGPDI1)

7.3.2.34 Parallel GPIO Pin Data Input Register 2 (SIU_PGPDI2)

Reads to the SIU_PGPDI2 register provide the parallel GPIO pin data input for PEQ:PE15 and PF0:PF15.
Writes have no effect.

Reads of this register are coherent with the registers SIU_GPDI64 67, SIU_GPDI68 71,
SIU_GPDI72_75, SIU_GPDI76_79, SIU_GPDI80_83, SIU_GPDI84 87, SIU_GPDI88 91, and
SIU_GPDI92_95.

Offset:  SIU_BASE + 0x0C48 Access: User read-only

[}
©
—
o

0 1 2 3 ‘ 4 5 7 ‘ 8 11 ‘ 12 13 14 15
R PEO:PE15
w

Resetuuuu\uuuu\uuuu\uuuu

16 17 18 19 ‘ 20 21 22 23 ‘ 24 25 26 27 ‘ 28 29 30 31
R PFO:PF15

W
Resetuuuu\uuuu\uuuu\uuuu

Figure 7-42. Parallel GPIO Pin Data Input Register 2 (SIU_PGPDI2)

7.3.2.35 Parallel GPIO Pin Data Input Register 3 (SIU_PGPDI3)

Reads to the SIU_PGPDI2 register provide the parallel GPIO pin data input for PG0:PG15 and PHO:PH15.
Writes have no effect.

Reads of this register are coherent with the registers SIU_GPDI96_99, SIU_GPDI1100_103,
SIU_GPDI104_107, SIU_GPDI108 111, SIU_GPDI112_115, SIU_GPDI116 119, SIU_GPDI120 123,
and SIU_GPDI124 127.
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Offset:  SIU_BASE + 0x0C4C Access: User read-only

©
—
o
-
—
-
N

0 1 2 3 ‘ 4 5 7 ‘ 8

R PGO:PG15
W
Reset U U U U \ U U U U \ U U U U \ U U U U

o

13 14 15

16 17 18 19 ‘ 20 21 22 23 ‘ 24 25 26 27 ‘ 28 29 30 31
R PHO:PH15

W
Resetuuuu\uuuu\uuuu\uuuu

Figure 7-43. Parallel GPIO Pin Data Input Register 3 (SIU_PGPDI3)

7.3.2.36 Parallel GPIO Pin Data Input Register 4 (SIU_PGPDI4)

Reads to the SIU_PGPDI4 register provide the parallel GPIO pin data input for PJO:PJ15 and PK0:PK10.
Writes have no effect.

Reads of this register are coherent with the registers SIU_GPDI1128 131, SIU_GPDI132_135,
SIU_GPDI136_139, SIU_GPDI140 143, SIU_GPDI144 147, SIU_GPDI148_151, and
SIU_GPDI152_154.

Offset:  SIU_BASE + 0x0C50 Access: User read-only

12 13 14 15

©
—_
o
Y
-

0 1 2 3 ‘ 4 5 6 7 ‘ 8
R PJO:PJ15
w

Resetuuuu\uuuu\uuuu\uuuu

16 17 18 19 ‘ 20 21 22 23 ‘ 24 25 26 27 28 29 30 31
R PKO:PK10 0 0 \ 0 \ 0 | 0

w
Reset U u u U u U u u u u U 0 ‘ 0 0 0 0

Figure 7-44. Parallel GPIO Pin Data Input Register 4 (SIU_PGPDI4)

7.3.2.37 Masked Parallel GPIO Pin Data Output Register 1 (SIU_MPGPDO1)

The purpose of the masked parallel GPIO pin data output registers is to allow any combination of bits in
a 16-bit parallel GP10 pin data output port to be updated in a single 32-bit write operation, while allowing
other bits to maintain their previous state. This is accomplished by grouping each 16-bit port with a 16-bit
mask register, and only updating those bits in the data register for which the corresponding mask bit is set.

For example, if the current state of the port B parallel GPIO pin data output register is 0x1234 and you
want to change only bits [12:15] (i.e., the 4) to be an 8, then a 32-bit write with a mask value of 0x000C
and data value of 0x0008 (i.e.,0x000C_0008) would be performed.

The masked parallel GPIO pin data output registers always read as 0.
The SIU_MPGPDOL1 register contains the Masked Parallel GPIO Pin Data Output for PB[0:15].
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Writes to this register are coherent with the registers SIU_GPDO16_19, SIU_GPDO0O20 23,
SIU_GPDO024 27, and SIU_GPDO28_31.

Offset:  SIU_BASE + 0x0C84 Access: User write-only

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PB_MASK]0:15]
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PB[0:15]

Reset 0 0 o0 o0 0 ©0 o0 O/ 0 O 0 o0 0 0 0 0
Figure 7-45. Masked Parallel GPIO Pin Data Output Register 1 (SIU_MPGPDO1)

7.3.2.38 Masked Parallel GPIO Pin Data Output Register 2 (SIU_MPGPDO2)

The SIU_MPGPDOZ2 register contains the masked parallel GPI1O pin data output for PC[0:15].

Writes to this register are coherent with the registers SIU_GPDO32_35, SIU_GPDO036_39,
SIU_GPDO40 43, and SIU_GPDO44 _47.

Offset: ~ SIU_BASE + 0x0C88 Access: User write-only

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PC_MASK[0:15]
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PC[0:15]

Reset 0 0 o0 o0 0 ©0 o0 O/ 0 O 0 O0 0 o0 0 0
Figure 7-46. Masked Parallel GPIO Pin Data Output Register 2 (SIU_MPGPDO2)
7.3.2.39 Masked Parallel GPIO Pin Data Output Register 3 (SIU_MPGPDO3)
The SIU_MPGPDO3 register contains the masked parallel GP10 pin data output for PD[0:15].

Writes to this register are coherent with the registers SIU_GPDO048 51, SIU_GPDO52_55,
SIU_GPDO56_59, and SIU_GPDO60_63.
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Offset:  SIU_BASE + 0x0C8C Access: User write-only
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0
w PD_MASK][0:15]

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0
W PD[0:15]

Reset 0 0 o0 o0/0 ©0 O0 o0/ O ©0 O O 0 0 0 O
Figure 7-47. Masked Parallel GPIO Pin Data Output Register 3 (SIU_MPGPDO3)

7.3.2.40 Masked Parallel GPIO Pin Data Output Register 4 (SIU_MPGPDO4)

The SIU_MPGPDO4 register contains the masked parallel GPIO pin data output for PE[0:15].

Writes to this register are coherent with registers SIU_GPDO64 67, SIU_GPDO68 71,
SIU_GPDO72_75, and SIU_GPDO76_79.

Offset:  SIU_BASE + 0x0C90 Access: User write-only

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PE_MASK]0:15]
Reset 0 0 0 0 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

W PE[0:15]

Reset 0 0 o0 o0/0 ©0 O0 o0/ O ©0 O O 0 0 0 O
Figure 7-48. Masked Parallel GPIO Pin Data Output Register 4 (SIU_MPGPDO4)
7.3.2.41 Masked Parallel GPIO Pin Data Output Register 5 (SIU_MPGPDO5)
The SIU_MPGPDOS register contains the masked parallel GPIO pin data output for PF[0:15].

Writes to this register are coherent with registers SIU_GPDO80_83, SIU_GPDO084 87,
SIU_GPDO088 91, and SIU_GPDQ092_95.
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Offset: ~ SIU_BASE + 0x0C94 Access: User write-only

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PF_MASK][0:15]
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PF[0:15]

Reset 0 0 o0 o0/0 ©0 O0 o0/ O ©0 O O 0 0 0 O
Figure 7-49. Masked Parallel GPIO Pin Data Output Register 5 (SIU_MPGPDO5)

7.3.2.42 Masked Parallel GPIO Pin Data Output Register 6 (SIU_MPGPDO6)

The SIU_MPGPDOSG register contains the masked parallel GP10 pin data output for PG[0:15]

Writes to this register are coherent with registers SIU_GPDO096_99, SIU_GPDO100_103,
SIU_GPDO0104 107, and SIU_GPDO108 111.

Offset:  SIU_BASE + 0x0C98 Access: User write-only

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PG_MASK]0:15]
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

W PG[0:15]

Reset 0 0 o0 o0/0 ©0 O0 o0/ O ©0 O O 0 0 0 O
Figure 7-50. Masked Parallel GPIO Pin Data Output Register 6 (SIU_MPGPDO6)
7.3.2.43 Masked Parallel GPIO Pin Data Output Register 7 (SIU_MPGPDOQO7)
The SIU_MPGPDOQOY register contains the masked parallel GP10 pin data output for PH[0:15].

Writes to this register are coherent with registers SIU_GPDO112_115, SIU_GPDO116_119,
SIU_GPDO0120 123, and SIU_GPDO124 127.
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Offset:  SIU_BASE + 0xC9C Access: User write-only
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0
w PH_MASK][0:15]

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0
W PHI[0:15]

Reset 0 0 o0 o0/0 ©0 O0 o0/ O ©0 O O 0 0 0 O
Figure 7-51. Masked Parallel GPIO Pin Data Output Register 7 (SIU_MPGPDOQO7)

7.3.2.44 Masked Parallel GPIO Pin Data Output Register 8 (SIU_MPGPDO8)

The SIU_MPGPDOS register contains the masked parallel GPIO pin data output for PJ[0:15].

Writes to this register are coherent with registers SIU_GPDO128 131, SIU_GPDO132_135,
SIU_GPDO136 139, and SIU_GPD0140 _143.

Offset:  SIU_BASE + 0x0CAO Access: User write-only

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

w PJ_MASKI0:15]
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0

W PJ[0:15]

Reset 0 0 o0 o0/0 ©0 O0 o0/ O ©0 O O 0 0 0 O
Figure 7-52. Masked Parallel GPIO Pin Data Output Register 8 (SIU_MPGPDO8)
7.3.2.45 Masked Parallel GPIO Pin Data Output Register 9 (SIU_MPGPDOQ9)
The SIU_MPGPDOS register contains the masked parallel GP10 pin data output for PK[0:10].

Writes to this register are coherent with registers SIU_GPDO144 147, SIU_GPDO148 151, and
SIU_GPDO152_154.
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Offset:  SIU_BASE + 0x0CA4 Access: User write-only

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
R \ 0 \ \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 0 0 \ 0 \ 0 | 0

w PK_MASKI0:10]
Reset 0 0 0 0 \ 0 0 0 0 0 0 0 0 \ 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl o \ 0 \ 0 \ 0 0 \ 0 \ 0 | 0 0 \ 0 \ 0 0 0 \ 0 \ 0 | 0

w PK[0:10]

Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0

Figure 7-53. Masked Parallel GPIO Pin Data Output Register 9 (SIU_MPGPDOQO9)

7.3.2.46 Masked Serial GPO Register for DSPI_A High (SIU_DSPIAH)

The SIU_DSPIAH register allows any combination of bits in the top half of the 32-bit serialized data frame
from DSPI_A to be updated with a single 32-bit write operation, while allowing other bits to maintain their
previous state. This is accomplished by writing a 16-bit masked value coherently with an update value

contained in a 16-bit output field, and only updating those bits in the output register for which the
corresponding mask bit is set.

Offset: ~ SIU_BASE + 0x0D00 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R|IMASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK
w| 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
w| 31 30 29 28 27 26 25 24 23 | 222 | 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-54. Masked Serial GPO Register for DSPI_A High (SIU_DSPIAH)
Table 7-33. SIU_DSPIAH Field Descriptions
Field Description
MASKn Mask Bit. This bit controls the write access to the corresponding GPO for DSPI_A.
0 The previous value defined by GPO for DSPI_A is maintained.
1 The corresponding GPO for DSPI_A is written with the value defined by the DATAn field.
DATAnN Pin Data Out. This bit stores the data to be driven out on the GPO for DSPI_A output controlled by this register.

0 Logic low value is driven for the corresponding GPO for DSPI_A when this output is selected in the DSPI
serialization module.

1 Logic high value is driven for the corresponding GPO for DSPI_A when this output is selected in the DSPI
serialization module.
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7.3.2.47 Masked Serial GPO Register for DSPI_A Low (SIU_DSPIAL)

The SIU_DSPIAL register allows any combination of bits in the bottom half of the 32-bit serialized data
frame from DSPI_A to be updated with a single 32-bit write operation, while allowing other bits to
maintain their previous state. This is accomplished by writing a 16-bit masked value coherently with an
update value contained in a 16-bit output field, and only updating those bits in the output register for which

the corresponding mask bit is set.

Offset:  SIU_BASE + 0x0D04 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R|MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK
w!| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-55. Masked Serial GPO Register for DSPI_A Low (SIU_DSPIAL)
Table 7-34. SIU_DSPIAL Field Descriptions
Field Description
MASKn | Mask Bit. This bit controls the write access to the corresponding GPO for DSPI_A.
0 The previous value defined by GPO for DSPI_A is maintained.
1 The corresponding GPO for DSPI_A is written with the value defined by the DATAR field.
DATAn Pin Data Out. This bit stores the data to be driven out on the GPO for DSPI_A output controlled by this register.

0 Logic low value is driven for the corresponding GPO for DSPI_A when this output is selected in the DSPI
serialization module.

1 Logic high value is driven for the corresponding GPO for DSPI_A when this output is selected in the DSPI
serialization module.

7.3.2.48 Masked Serial GPO Register for DSPI_B High (SIU_DSPIBH)

The SIU_DSPIBH register allows any combination of bits in the top half of the 32-bit serialized data frame
from DSPI_B to be updated with a single 32-bit write operation, while allowing other bits to maintain their
previous state. This is accomplished by writing a 16-bit masked value coherently with an update value
contained in a 16-bit output field, and only updating those bits in the output register for which the
corresponding mask bit is set.
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Offset:  SIU_BASE + 0x0D08 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R|MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK
w!| 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
w| 31 30 29 28 27 26 25 24 23 222 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-56. Masked Serial GPO Register for DSPI_B High (SIU_DSPIBH)
Table 7-35. SIU_DSPIBH Field Descriptions
Field Description
MASKn | Mask Bit. This bit controls the write access to the corresponding GPO for DSPI_B.
0 The previous value defined by GPO for DSPI_B is maintained.
1 The corresponding GPO for DSPI_B is written with the value defined by the DATAR field.
DATAn Pin Data Out. This bit stores the data to be driven out on the GPO for DSPI_B output controlled by this register.

serialization module.

serialization module.

0 Logic low value is driven for the corresponding GPO for DSPI_B when this output is selected in the DSPI

1 Logic high value is driven for the corresponding GPO for DSPI_B when this output is selected in the DSPI

7.3.2.49 Masked Serial GPO Register for DSPI_B Low (SIU_DSPIBL)
The SIU_DSPIBL register allows any combination of bits in the bottom half of the 32-bit serialized data

frame from DSPI_B to be updated with a single 32-bit write operation, while allowing other bits to

maintain their previous state. This is accomplished by writing a 16-bit masked value coherently with an
update value contained in a 16-bit output field, and only updating those bits in the output register for which
the corresponding mask bit is set.

Offset:  SIU_BASE + 0x0DOC Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R|IMASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R| DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-57. Masked Serial GPO Register for DSPI_B Low (SIU_DSPIBL)
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Table 7-36. SIU_DSPIBL Field Descriptions

Field Description
MASKn | Mask Bit. This bit controls the write access to the corresponding GPO for DSPI_B.
0 The previous value defined by GPO for DSPI_B is maintained.
1 The corresponding GPO for DSPI_B is written with the value defined by the DATAR field.
DATAn Pin Data Out. This bit stores the data to be driven out on the GPO for DSPI_B output controlled by this register.

0 Logic low value is driven for the corresponding GPO for DSPI_B when this output is selected in the DSPI
serialization module.

1 Logic high value is driven for the corresponding GPO for DSPI_B when this output is selected in the DSPI
serialization module.

7.3.2.50 Masked Serial GPO Register for DSPI_C High (SIU_DSPICH)

The SIU_DSPICH register allows any combination of bits in the top half of the 32-bit serialized data frame
from DSPI_C to be updated with a single 32-bit write operation, while allowing other bits to maintain their
previous state. This is accomplished by writing a 16-bit masked value coherently with an update value
contained in a 16-bit output field, and only updating those bits in the output register for which the
corresponding mask bit is set.

Offset:  SIU_BASE + 0x0D10 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R|MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK
w!| 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
w| 31 30 29 28 27 26 25 24 23 222 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-58. Masked Serial GPO Register for DSPI_C High (SIU_DSPICH)
Table 7-37. SIU_DSPICH Field Descriptions
Field Description
MASKn Mask Bit. This bit controls the write access to the corresponding GPO for DSPI_C.
0 The previous value defined by GPO for DSPI_C is maintained.
1 The corresponding GPO for DSPI_C is written with the value defined by the DATAn field.
DATAn Pin Data Out. This bit stores the data to be driven out on the GPO for DSPI_C output controlled by this register.
0 Logic low value is driven for the corresponding GPO for DSPI_C when this output is selected in the DSPI
serialization module.
1 Logic high value is driven for the corresponding GPO for DSPI_C when this output is selected in the DSPI
serialization module.
7.3.2.51 Masked Serial GPO Register for DSPI_C Low (SIU_DSPICL)

The SIU_DSPICL register allows any combination of bits in the bottom half of the 32-bit serialized data
frame from DSPI_C to be updated with a single 32-bit write operation, while allowing other bits to

MPC5668x Microcontroller Reference Manual, Rev. 4

7-60

Freescale Semiconductor




System Integration Unit (SIU)

maintain their previous state. This is accomplished by writing a 16-bit masked value coherently with an
update value contained in a 16-bit output field, and only updating those bits in the output register for which
the corresponding mask bit is set.

Offset:  SIU_BASE + 0x0D14 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R|IMASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-59. Masked Serial GPO Register for DSPI_C Low (SIU_DSPICL)
Table 7-38. SIU_DSPICL Field Descriptions
Field Description
MASKn Mask Bit. This bit controls the write access to the corresponding GPO for DSPI_C.
0 The previous value defined by GPO for DSPI_C is maintained.
1 The corresponding GPO for DSPI_C is written with the value defined by the DATAR field.
DATAN Pin Data Out. This bit stores the data to be driven out on the GPO for DSPI_C output controlled by this register.
0 Logic low value is driven for the corresponding GPO for DSPI_C when this output is selected in the DSPI
serialization module.
1 Logic high value is driven for the corresponding GPO for DSPI_C when this output is selected in the DSPI
serialization module.
7.3.2.52 Masked Serial GPO Register for DSPI_D High (SIU_DSPIDH)

The SIU_DSPIDH register allows any combination of bits in the top half of the 32-bit serialized data frame
from DSPI_D to be updated with a single 32-bit write operation, while allowing other bits to maintain their
previous state. This is accomplished by writing a 16-bit masked value coherently with an update value
contained in a 16-bit output field, and only updating those bits in the output register for which the
corresponding mask bit is set.

Offset:  SIU_BASE + 0x0D18 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R|MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK
w!| 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
w!| 31 30 29 28 27 26 25 24 23 222 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-60. Masked Serial GPO Register for DSPI_D High (SIU_DSPIDH)
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Table 7-39. SIU_DSPIDH Field Descriptions

Field Description

MASKn | Mask Bit. This bit controls the write access to the corresponding GPO for DSPI_D.
0 The previous value defined by GPO for DSPI_D is maintained.

1 The corresponding GPO for DSPI_D is written with the value defined by the DATAn field.

DATAn Pin Data Out. This bit stores the data to be driven out on the GPO for DSPI_D output controlled by this register.

0 Logic low value is driven for the corresponding GPO for DSPI_D when this output is selected in the DSPI
serialization module.

1 Logic high value is driven for the corresponding GPO for DSPI_D when this output is selected in the DSPI

serialization module.

7.3.2.53 Masked Serial GPO Register for DSPI_D Low (SIU_DSPIDL)

The SIU_DSPIDL register allows any combination of bits in the bottom half of the 32-bit serialized data
frame from DSPI_D to be updated with a single 32-bit write operation, while allowing other bits to
maintain their previous state. This is accomplished by writing a 16-bit masked value coherently with an
update value contained in a 16-bit output field, and only updating those bits in the output register for which
the corresponding mask bit is set.

Offset:  SIU_BASE + 0x0D1C Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R|MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK | MASK
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
w| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-61. Masked Serial GPO Register for DSPI_D Low (SIU_DSPIDL)
Table 7-40. SIU_DSPIDL Field Descriptions
Field Description
MASKn Mask Bit. This bit controls the write access to the corresponding GPO for DSPI_D.
0 The previous value defined by GPO for DSPI_D is maintained.
1 The corresponding GPO for DSPI_D is written with the value defined by the DATAR field.
DATAn Pin Data Out. This bit stores the data to be driven out on the GPO for DSPI_D output controlled by this register.
0 Logic low value is driven for the corresponding GPO for DSPI_D when this output is selected in the DSPI
serialization module.
1 Logic high value is driven for the corresponding GPO for DSPI_D when this output is selected in the DSPI
serialization module.
7.3.2.54 eMIOS Select Register for DSPI_A (SIU_EMIOSA)

The SIU_EMIOSA register selects the output serialized source for the DSPI_A channel.
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Offset:

R
w
Reset

R
w
Reset

SIU_BASE + 0x0D44

System Integration Unit (SIU)

Access: User read/write

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS
31 30 29 28 27 26 25 24 23 | 22 | 21 20 19 18 17 16
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-62. SIU_EMIOSA Select Register for DSPI_A (SIU_EMIOSA)
Table 7-41. SIU_EMIOSA Field Descriptions
Field Description
EMIOSn |eMIOS Channel Enable.

1 This eMIOS channel is enabled.

0 This eMIOS channel is not enabled.

7.3.2.55 SIU_DSPIAH/L Select Register for DSPI_A (SIU_DSPIAHLA)

The SIU_DSPIAHLA register enables the data path from the Masked Serial GPO register for DSPI1_A to
the equivalent bit position in the DSP1_A channel frame.

Offset:

SIU_BASE + 0x0D48

Access: User read/write

Reset

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI
AH AH AH AH AH AH AH AH AH AH AH AH AH AH AH AH
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI
AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-63. SIU_DSPIAH/L Select Register for DSPI_A (SIU_DSPIAHLA)
Table 7-42. SIU_DSPIAHLA Field Descriptions
Field Description

DSPIAHnN | Data Path Enable for DSPI_A High.
0 Data path disabled to DSPI_A High.
1 Data path enabled to DSPI_A High.

DSPIALn | Data Path Enable for DSPI_A Low.
0 Data path disabled to DSPI_A Low.
1 Data path enabled to DSPI_A Low.
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7.3.2.56

Offset:

R
W
Reset

R
W
Reset

SIU_BASE + 0x0D54

eMIOS Select Register for DSPI_B (SIU_EMIOSB)
The SIU_EMIOSB register selects the output serialized source for the DSP1_B channel.

Access: User read/write

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-64. eMIOS Select Register for DSPI_B (SIU_EMIOSB)
Table 7-43. SIU_EMIOSB Field Descriptions
Field Description
EMIOSn |eMIOS Channel Enable.

1 This eMIOS channel is enabled.

0 This eMIOS channel is not enabled.

7.3.2.57 SIU_DSPIBH/L Select Register for DSPI_B (SIU_DSPIAHLB)

The SIU_DSPIBHLB register enables the data path from the Masked Serial GPO register for DSPI_B to
the equivalent bit position in the DSPI_B channel frame.

Offset:  SIU_BASE + 0x0D58 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI
BH BH BH BH BH BH BH BH BH BH BH BH BH BH BH BH
W| 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI | DSPI
BL BL BL BL BL BL BL BL BL BL BL BL BL BL BL BL
Wi 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-65. SIU_DSPIBH/L Select Register for DSPI_B (SIU_DSPIBHLB)
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Table 7-44. SIU_DSPIBHLB Field Descriptions

Field Description
DSPIBHn |Data Path Enable for DSPI_B High.
0 Data path disabled to DSPI_B High.
1 Data path enabled to DSPI_B High.
DSPIBLn | Data Path Enable for DSPI_B Low.
0 Data path disabled to DSPI_B Low.
1 Data path enabled to DSPI_B Low.

7.3.2.58 eMIOS Select Register for DSPI_C (SIU_EMIOSC)
The SIU_EMIOSC register selects the output serialized source for the DSP1_C channel.

Offset:  SIU_BASE + 0x0D64 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| Emios | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS
W 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| Emios | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS | EMIOS
W 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-66. eMIOS Select Register for DSPI_C (SIU_EMIOSC)
Table 7-45. SIU_EMIOSC Field Descriptions
Field Description
EMIOSn |eMIOS Channel Enable.

0 This eMIOS channel is not enabled.
1 This eMIOS channel is enabled.

7.3.2.59 SIU_DSPICH/L Select Register for DSPI_C (SIU_DSPICHLC)

The SIU_DSPICHLC register enables the data path from the Masked Serial GPO register for DSP