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About This Book

This reference manual describes the PXR40 processor for software and hardware developers. Information
regarding bus timing, signal behavior, and AC, DC, and thermal characteristics are detailed in the device
data sheet (PXR40 Microcontroller 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 PXR40 processor. 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® architecture.

Organization

This document includes chapters that describe:

» The microcontroller as a whole

* The functionality of the individual modules on the microcontroller
When the microcontroller is specified as “PXR40,” the reader is instructed to apply this information to all
of the microcontrollers specified on the front cover of this manual, unless individual device-specific details
are provided in that chapter.
The following summary provides a 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, Memory Map, provides a high-level listing of the PXR40 memory map.

» Chapter 3, Signal Descriptions, summarizes the external signal functions, their static electrical
characteristics, and pad configuration settings for the PXR40.

» Chapter 4, Resets, describes the reset sources available on the PXR40, including details on status
flags and default configurations.

» Chapter 5, Power Management Controller (PMC), describes the on-chip module that provides
voltage regulation for the PXR40.

» Chapter 6, Frequency Modulated Phase-Locked Loop (FMPLL), describes the features and
function of the FMPLL module.
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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, System Information Module, describes the System Information Module (SIM), which
contains the temperature sensor calibration constants and a unique 128-bit Device 1D number.
Chapter 9, Boot Assist Module (BAM), describes the BAM, which contains the MCU boot
program code supporting the different booting modes for this device.

Chapter 10, Interrupts and Interrupt Controller (INTC), summarizes the software and hardware
interrupts for the PXR40 device.

Chapter 11, 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 12, Flash Memory Array and Control, describes the flash memory block and the flash
memory controller.

Chapter 13, Core (e200z7) Overview, describes the organization of the e200z7 Power processor
core and gives an overview of the programming models as they are implemented on the device.
The €200z7 is the main processor core on the PXR40.

Chapter 14, AMBA Crossbar Switch (XBAR), describes the multi-port AXBS crossbar switch that
supports simultaneous connections between the master and slave ports.

Chapter 15, Peripheral Bridge (PBRIDGE), describes the interface between the system bus and
lower bandwidth peripherals via the AIPS bridge.

Chapter 16, Memory Protection Unit (MPU), describes the block that provides hardware access
control for all memory references generated in the PXR40.

Chapter 17, 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 18, Software Watchdog Timer (SWT), describes a hardware-based timer that can be
implemented to prevent software runaway.

Chapter 19, System Timer Module (STM), describes the timer control module.

Chapter 20, Periodic Interrupt Timer (PIT_RTI), describes an array of timers that can be used to
initiate interrupts and trigger DMA channels.

Chapter 21, Enhanced Direct Memory Access Controller (eDMA), describes the enhanced DMA
controller implemented on the PXRA40.

Chapter 22, FlexRay Communication Controller (FLEXRAY), describes the FlexRay
communication controller on the PXR40 that implements the FlexRay Communications System
Protocol Specification, Version 2.1 Rev A.

Chapter 23, Enhanced Modular Input/Output Subsystem (eM10S200), describes the eMIOS
module, which provides timed 1/0 channels for communications with off-chip devices.

Chapter 24, FlexCAN Module, describes the FlexCAN module, a communication controller
implementing the CAN protocol according to Bosch Specification version 2.0B and ISO Standard
11898.

PXR40 Microcontroller Reference Manual, Rev. 1

XXXii

Freescale Semiconductor



Chapter 25, Deserial Serial Peripheral Interface (DSPI), describes the serial peripheral interface
(SP1) block, which provides a synchronous serial interface for communication between the PXR40
and external devices.

Chapter 26, Enhanced Serial Communication Interface (eSCI), describes the eSCI interface, which
allows asynchronous serial communications with off-chip peripheral devices.

Chapter 27, Enhanced Queued Analog-to-Digital Converter (EQADC),

Chapter 28, Decimation Filter, describes the 12 on-chip modules that contain a
multiply-accumulate (MAC) unit capable of implementing a 16-bit, 4th order IIR or 8th order FIR
filter.

Chapter 29, Enhanced Time Processing Unit (eTPU2), describes the co-processor designed for
timing control.

Chapter 30, External Bus Interface (EBI), describes the module that handles the transfer of
information between the internal buses and the memories or peripherals in the external address
space.

Chapter 31, Nexus Development Interface (NDI), describes the Nexus Development Interface
(NDI) block, which provides real-time development support capabilities for the PXR40 in
compliance with the IEEE-ISTO 5001-2003 standard.

Chapter 32, 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 33, Device Performance Optimization, describes how to improve the overall level of
performance provided by the device.

Chapter 34, Temperature Sensor, describes the on-board sensor that monitors device temperature.
Appendix A, Revision History of this Document, describes the revision history of this document.

Suggested reading

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

General information

Useful information about the PowerPC 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 PowerPC 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 may 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 PowerPC
documentation, refer to http://www.freescale.com/powerpc.

Conventions

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

one, it is said to be set.

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

be 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.

0x0 Prefix to denote hexadecimal number
0bO0 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.
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nibble

byte
halfword
word
doubleword
X

|
OVERBAR

A 4-bit data unit
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:

wlc

U

u

[signal_name]

Write 1 to clear the bit to 0.
Undefined at reset or “not applicable.”
Bit value is uninitialized upon reset.
Bit value is unchanged upon reset.

Reset value is determined by the polarity of the indicated signal.

The following register fields are used:

Rl O

w

Rl 1

w

R | FIELDNAME
w

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

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

Indicates a read/write bit.

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 | FIELDNAME

R | FIELDNAME

W wlc

R 0

W | FIELDNAME

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

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

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

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 conversion
ALU Arithmetic logic unit
BDM Background debug mode
BIST Built-in self test
BSDL Boundary-scan description language
CODEC Code/decode
DAC Digital-to-analog conversion
DMA Direct memory access
DSP Digital signal processing
EA Effective address
FIFO First-in, first-out
GPIO General-purpose 1/O
IEEE Institute for Electrical and Electronics Engineers
IFP Instruction fetch pipeline
IPL Interrupt priority level
JEDEC Joint Electron Device Engineering Council
JTAG Joint Test Action Group
LIFO Last-in, first-out
LRU Least recently used
LSB Least-significant byte
Isb Least-significant bit
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Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
MAC Multiply accumulate unit, also Media access controller
MSB Most-significant byte
msb Most-significant bit
Mux Multiplex
NC No connection
NOP No operation
OEP Operand execution pipeline
PC Program counter
PLIC Physical layer interface controller
PLL Phase-locked loop
PIN Referring to an external pin or ball (i.e. external signal)
POR Power-on reset
RISC Reduced instruction set computing
Rx Receive
SOF Start of frame
STAC Shared Time and Counter
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)

PXR40 Microcontroller Reference Manual, Rev. 1

Freescale Semiconductor

XXXVii



Table ii. Notational Conventions (continued)

Instruction Operand Syntax
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
<ea>y,<ea>Xx |Source and destination effective addresses, respectively
<label> Assembly language program label
<list> List of registers for MOVEM instruction (example: D3-DO0)
<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
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Table ii. Notational Conventions (continued)

Instruction Operand Syntax
/ 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

then optional else clause is present, the operations after else are performed. If the condition is false and
<operations> | else is omitted, the instruction performs no operation. Refer to the Bcc instruction description as an
else example.
<operations>
Subfields and Qualifiers
{3 Optional operation
0 Identifies an indirect address
dn Displacement value, n-bits wide (example: dg 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
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Chapter 1
Introduction

The PXR40 device targets real-time, high performance applications. It is built upon the 90 nm CMOS
technology node. This document describes the features of the PXR40 and highlights important electrical
and physical characteristics of the device.

The e200z7 core of the PXR40 is compatible with the Power Architecture® Book E architecture. It is 200%
user-mode compatible (with floating point library) with the classic PowerPC instruction set. The Book E
architecture has enhancements that improve the architecture’s fit in embedded applications. In addition to
the classic PowerPC instruction set, this core also has additional instruction support for digital signal
processing (DSP) and SIMD operations.

The PXR40 has two levels of memory hierarchy, a 32 KB Harvard architecture cache and a 256 KB
on-chip SRAM. 4 MB of internal flash memory is provided.

The features of the final, production-targeted device version are listed below.

1.1 PXR40 features
Table 1-1 shows the PXRA40 feature set.

Table 1-1. PXR40 feature set

Feature PXR40
Core e200z7
SIMD Yes
VLE Yes
Cache 32 KB

(16 KB Instruction/16 KB Data)

Non-maskable interrupt (NMI)

NMI & Critical Interrupt

MMU 64 entry
MPU Yes
XBAR 5x5
Windowing software watchdog Yes
Nexus 3+
SRAM 256 KB
Flash 4 MB
Flash fetch accelerator 4 x 256 bit

(first 1 MB of memory is 4 x 128; last 3 MB are 4 x 256)

External bus

Yes

Calibration bus

16 bit non-muxed

32 bit muxed
DMA 96 channel
DMA Nexus Class 3
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Table 1-1. PXR40 feature set (continued)

Feature PXR40
Serial 3
UART_A Yes
UART_B Yes
UART_C Yes
Microsecond bus uplink Yes
CAN 4

CAN_A 64 message buffers
CAN_B 64 message buffers
CAN_C 64 message buffers
CAN_D 64 message buffers
CAN_E No
SPI 4
SPI_A Yes
SPI_B Yes
SPI_C Yes
SPI_D Yes
FlexRay Yes
Ethernet No
System timers 4 PIT chan
4 SWT
1 Watchdog
eMIOS 32 channel
eTPU 64 channel
eTPU_A Yes (eTPU2)
eTPU_B Yes (eTPU2)
Code memory 24 KB
Data memory 6 KB
Interrupt controller 448
ADC 64 channel
eQADC_A Yes
eQADC_B Yes
Temperature sensor Yes
Variable gain amp. Yes

Decimation filter

Yes (8 on eQADC_B)

Sensor diagnostics

Yes

PLL FM

VRC Yes

Supplies 5V

Low Power Modes Stop Mode
Slow Mode

Note: 3.3 V is required for certain 10 segments only during debug/development (e.g., Nexus 3 trace and bus)
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Block diagram

Figure 1-1 shows a top-level block diagram of the PXR40.

Introduction

PXR40 Block Diagram

System
Integration

Data and Instruction System

Debug

e€200z7
Superscalar
CPU

Main Memory System

Timed I/O System

Communications

\ \ \ A

4

A

Y Y Y Y Y Y Y
ADC - Analog-to-digital converter MMU — Memory management unit
ADCi - ADC interface MPU — Memory protection unit
AIPS - Peripheral I/O bridge PBRIDGE - Peripheral I/O bridge
AMux — Analog multiplexer S/IB — Stand-by
CAN  — Controller area network SIU — System integration unit
DECFIL - Decimation filter SPE2 — Signal processing engine 2
EBI — External bus interface SPI — Serial peripheral interface controller
ECSM - Error correction status module SRAM — General-purpose static RAM

eDMA2 — Enhanced direct memory access

eMIOS - Enhanced modular I/O system

eQADC - Enhanced queued A/D converter module
eTPU2 — Enhanced time processing unit 2

UART/LIN - Universal asynchronous receiver/transmitter/

local interconnect network
VLE — Variable length instruction encoding

Figure 1-1. PXR40 block diagram
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1.1.2

Critical Performance Parameters

The critical performance parameters of the PXR40 feature the following:

1.1.3

Maximum CPU frequency: 264 MHz
— Platform and peripheral modules typically run at half of the CPU frequency

— Some peripheral modules (including the eTPU modules) support a full frequency mode with a
maximum operating frequency of 200 MHz

Temperature range: —40° to 105 °C

Nominal power dissipation is less than 1.4 W, while enhancements to allow reduced power
operation using clock gating are included

Separate power supply available for stand-by operation of a portion of SRAM

Low-power modes

The PXR40 includes two special modes to allow reduction of application power consumption:

1.2

Slow mode: Allows the device to be run at very low speed (approximately 1 MHz), with modules
(including the PLL) selectively disabled by software.

Stop mode: System clock stopped to most modules including the CPU. Wake-up timer used to
restart the system clock after a predetermined time.

Packages

The PXRA40 is offered in a 416-ball PBGA, 1 mm ball pitch, 27 mm x 27 mm outline (no EBI) package

type.

121

Chip-level features

On-chip modules available within the family include the following features:

Dual issue, 32-bit CPU core complex (€200z7)
— Compliant with the Power Architecture embedded category
— 16 KB I-Cache and 16 KB D-Cache

— Includes an instruction set enhancement allowing variable length encoding (VLE), optional
encoding of mixed 16-bit and 32-bit instructions, for code size footprint reduction

— Includes signal processing extension (SPE2) instruction support for digital signal processing
(DSP) and single-precision floating point operations

4 MB on-chip flash

— Supports read during program and erase operations, and multiple blocks allowing EEPROM
emulation

256 KB on-chip general-purpose SRAM including 32 KB of standby RAM
Two direct memory access controller (eDMAZ2) blocks
— One supporting 64 channels

PXR40 Microcontroller Reference Manual, Rev. 1
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— One supporting 32 channels
* Interrupt controller (INTC)
» Phase-locked loop with FM modulation (FMPLL)

» Crossbar switch architecture for concurrent access to peripherals, flash, or RAM from multiple bus
masters

» External bus interface (EBI) for calibration and application development
» System integration unit (SIU)
» Error correction status module (ECSM)
* Boot assist module (BAM) supports serial bootload via CAN or SCI
» Two second-generation enhanced time processor units (eTPU2)
— 32 standard channels per eTPU2
— 24 KB code RAM
— 6 KB parameter RAM

» Enhanced modular input output system supporting 32 unified channels (eMIOS) with each channel
capable of single action, double action, pulse width modulation (PWM) and modulus counter
operation

» Two enhanced queued analog-to-digital converters (eQADC)
— Support for 64 analog channels
— Includes one absolute reference ADC channel
— Includes eight decimation filters (connected to eQADC_B)
» Four deserial serial peripheral interface (DSPI) modules
» Three enhanced serial communication interface (eSCI) modules
» Four controller area network (FlexCAN) modules
» Dual-channel FlexRay controller
* Nexus development interface (NDI) per IEEE-ISTO 5001-2011 standard
» Device and board test support per Joint Test Action Group (JTAG) (IEEE 1149.1)
» On-chip voltage regulator controller regulates supply voltage down to 1.2 V for core logic
»  On-chip voltage regulator down to 3.3 V for PLL, flash, and /O pre-driver logic

1.2.2 Module features

The following sections provide more details of the modules implemented on the PXR40.

1.2.3 High-performance e200z7 core processor

The €200z7 core includes the following features:
« Dual-issue, 32-bit Power Architecture® CPU
» Supports the 32-bit Power Architecture Book E programmer’s model

PXR40 Microcontroller Reference Manual, Rev. 1
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64-bit general-purpose registers (GPRS) support vector instructions defined by the SPE2 APU
— All arithmetic instructions that execute in the core operate on data in the GPRs

Enhanced signal processing extension (SPE2) APU supports real-time fixed point and
single-precision embedded numerics operations using the GPRs

Variable length encoding (VLE) enhancements

— Allows optional encoding of mixed 16-bit and 32-bit instructions
— Results in smaller code size footprint

— Minimizes impact on performance

Six read and three write operations per clock

— Integrates a pair of integer execution units, a branch control unit, instruction fetch unit and
load/store unit, and a multi-ported register file

Branch target prefetching performed by the branch unit allows single-cycle branches in many cases
16 KB instruction cache and 16 KB data cache, both supporting error detection hardware.
Memory management unit (MMU) with 64-entry fully-associative translation look-aside buffer (TLB)
Nexus Class 3+ module

Supports non-maskable interrupt (completely un-maskable and not guaranteed to be recoverable)
and critical interrupt (an interrupt that can be masked and is guaranteed to be recoverable) sources

— Routed from a single package pin, via edge detection logic in the SIU, to the CPU
An additional Wait for Interrupt instruction:

— Used in conjunction with low power STOP mode

— Instruction stops the system clock

— An external interrupt source or the system wake-up timer restart the system clock, allowing the
CPU to service the interrupt

Includes multiple input signature register (MISR) hardware which can be accessed by software to
implement CPU self test functionality

On-chip flash memory

The PXR40 flash memory module provides the following:

4 MB of programmable, non-volatile, flash memory
— Nonvolatile memory (NVM) can be used for instruction and/or data storage

A fetch accelerator optimizes the performance of the flash memory array to match the CPU
architecture

— Architected to optimize the performance of the flash memory with the CPU to provide
single-cycle random access to the flash memory when in full clock mode, and two-cycle access
when in double clock mode

— Configurable read buffering and line prefetch support
An interface between the system bus and a dedicated flash memory array controller

PXR40 Microcontroller Reference Manual, Rev. 1
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Supports a 64-bit data bus width at the system bus port for CPU loads, DMA transfers and CPU
instruction fetch

— Byte, halfword, word, and doubleword reads are supported
— Only aligned word and doubleword writes are supported
Hardware and software configurable read and write access protections on a per-master basis

Pipelined interface to the flash memory array controller allowing overlapped accesses to proceed
in parallel for interleaved or pipelined flash memory array designs

Configurable access timing allowing use in a wide range of system frequencies

Multiple-mapping support and mapping-based block access timing (0-31 additional cycles)
allowing use for emulation of other memory types

Software programmable block program/erase restriction control
ECC with single-bit correction, double-bit detection

Minimum program size is two consecutive 32-bit words, aligned on a 0-modulo-8 byte address
(due to ECC)

Embedded hardware program and erase algorithm

Erase suspend, program suspend and erase-suspended program
Shadow information stored in non-volatile shadow block
Independent program/erase of the shadow block

General-purpose static RAM (SRAM)

The PXR40 SRAM module provides an internal general-purpose 256 KB memory block. The SRAM
controller includes these features:

1.2.6

Supports read/write accesses mapped to the SRAM memory from any master

32 KB block powered by separate supply for standby operation (contents retained)
Byte, halfword, word, and doubleword addressable

ECC performs single-bit correction, double-bit detection on 64-bit data elements
ECC single-bit error corrections are optionally visible to software

Error correction status module (ECSM)

The error correction status module (ECSM) provides the following:

Status information regarding platform memory errors reported by error detection code (EDC) and
error correcting code (ECC) hardware

— Single-bit correction reporting for SRAM and flash memory
— Multi-bit error reporting

Includes facilities to allow CPU software to test the error ECC and EDC operation for on-chip
memories by supporting injection of arbitrary error patterns

PXR40 Microcontroller Reference Manual, Rev. 1
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1.2.7 Enhanced modular input output system (Timer—eMIOS)

The eMIOS module provides the functionality to generate or measure time events. A unified channel (UC)
module is employed that provides a superset of the functionality of all of the MIOS channels used on
MPC5500 family devices, while providing a consistent user interface. This allows more flexibility as each
unified channel can be programmed for different functions in different applications. To identify as many
as two timed events, each UC contains two comparators, a time base selector and registers. This structure
is able to produce match-events, which can be configured to measure or generate a waveform.
Alternatively, input events can be used to capture the time base, allowing measurement of an input signal.
The eMIOS provides the following features:

» 32 unified channels, featuring:
— 24-bit registers for capture/match values
— 24-bit internal counter
— Global prescaler

— Pin for input/output (each channel signal is routed to a pin, however, most pins are also
multiplexed with other signals)

— Selectable time base
— Can generate its own time base
* Five 24-bit wide counter buses
— Counter bus A can be driven by unified channel 23
— Counter bus B, C, D and E are driven by unified channels 0, 8, 16, and 24, respectively

— Counter bus A can be shared among all unified channels. UCs 0 to 7, 8 to 15, 16 to 23, and 24
to 31 can share counter buses B, C, D and E, respectively

» Shared time bases with the eTPU

» Synchronization among internal and external time bases
» Shadow FLAG register

» State of block can be frozen for debug purposes

1.2.8 Enhanced timing processor unit (eTPU2)

Two eTPU2 modules are available on the PXR40. The eTPU2 is the second generation of the enhanced
timing co-processors (eTPU) that were used on the MPC5500 family. eTPU2 is fully upward compatible
with eTPU, runs the same binary code image, and can be used with the same tool suite. eTPU2 includes
many enhancements to improve efficiency of compilers, functionality, ease of programming and
operability while maintaining the same overall architecture. Some of these enhancements may be accessed
using the existing compiler tool chain, while other enhancements require updates to the compiler.
The eTPU2 includes these distinctive features:

» 32 standard channels, each channel is associated with one input and one output signal

» Two independent 24-bit time bases for channel synchronization:

» Event-triggered microengine

— 24 KB of code memory (SCM)

PXR40 Microcontroller Reference Manual, Rev. 1
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— 6 KB of shared parameter (data) RAM (SPRAM)

Resource sharing features support channel use of common channel registers, memory and
microengine time

— Hardware scheduler works as a task management unit, dispatching event service routines by
pre-defined, host-configured priority

— Channel context switch time is six system cycles. Each channel has its own context of static
data memory and timer hardware resources consisting of programmable flags, timer control
and status hardware

— SPRAM shared between host CPU and eTPU, supporting communication either between
channels and host or inter-channel

— Dual-parameter coherency hardware support allows atomic access to two parameters by host

— Enhancements to DMA and interrupt structure to allow any channel to assert any interrupt
source or DMA trigger1

Test and development support features:

— |EEE-ISTO 5001-2003 standard class 3 compliant for the eTPU (Nexus)
— Data trace via data write messaging and data read messaging

— Ownership trace via ownership trace messaging (OTM)

— Program trace via branch trace messaging

— Watchpoint messaging via the auxiliary port

— SCM continuous signature-check built-in self test (MISC — multiple input signature
calculator), runs concurrently with eTPU normal operation

Software watchdog timer (SWT)

The software watchdog timer (SWT) is a second watchdog module to complement the standard Power
Architecture watchdog integrated in the CPU core. When enabled, the SWT requires periodic execution
of a watchdog servicing sequence. Writing the sequence resets the timer to a specified time-out period. If
this servicing action does not occur before the timer expires the SWT generates an interrupt or hardware
reset. The SWT can be configured to generate a reset or interrupt on an initial time-out, a reset is always
generated on a second consecutive time-out.

The following features are implemented:

32-bit time-out register to set the time-out period

Programmable selection of system or oscillator clock for timer operation
Programmable selection of window mode or regular servicing
Programmable selection of reset or interrupt on an initial time-out
Master access protection

Hard and soft configuration lock bits

Reset configuration inputs allow timer to be enabled out of reset

PXR40 Microcontroller Reference Manual, Rev. 1
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1.2.10 Periodic interrupt timer (PIT)

The periodic interrupt timer (PIT) is an array of timers that can be used to generate interrupts and trigger
DMA channels. It also provides a dedicated real-time interrupt timer (RTI), which runs on a separate clock
and can be used for system wake-up.
The following features are implemented:

* Four independent timer channels

» Each channel includes 32-bit wide down counter with automatic reload

» Three channels clocked from system clock

*  One channel clocked from crystal clock (wake-up timer)

»  Wake-up timer remains active when system enters stop mode. Used to restart system clock after
predefined time-out period

» Each channel can optionally generate interrupt request when timer reaches zero

» Channels can optionally produce trigger event when timer reaches zero (used to trigger eQADC
queues)

1.2.11 System timer module (STM)

The system timer module (STM) is a 32-bit timer designed to support commonly required operating
system and application software timing functions. The STM includes a 32-bit up counter and four 32-bit
compare channels with a separate interrupt source for each channel.

The following features are implemented:
» One 32-bit up counter with 8-bit prescaler
» Four 32-bit compare channels
* Independent interrupt source for each channel
» Counter can be stopped in debug mode

1.2.12 Enhanced queued analog to digital converter (eQADC)

The enhanced queued analog to digital converter (eQADC) block provides accurate and fast conversions
for a wide range of applications. The two eQADCs on the PXR40 provide a parallel interface to four
on-chip analog to digital converters (ADC), and a single-master to single-slave serial interface to an
off-chip external device.

The ADCs include features designed to allow the direct connection of high impedance acoustic sensors
that might be used in a system for detecting engine knock. These features include differential inputs;
integrated variable gain amplifiers for increasing the dynamic range; programmable pullup and pulldown
resistors for biasing and sensor diagnostics.

eQADC_B also integrates four programmable decimation filters capable of taking in ADC conversion
results at a high rate, passing them through a hardware low-pass filter, then down-sampling the output of
the filter and feeding the lower sample rate results to the result FIFOs. This allows the ADCs to sample
the sensor at a rate high enough to avoid aliasing of out-of-band noise, while providing a reduced sample
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rate output to minimize the amount of DSP processing bandwidth required to fully process the digitized
waveform.
The eQADCs provide the following features:
* Quad on-chip ADCs
— 4 x 12-bit ADC resolution
— Programmable resolution for increased conversion speed (12-bit, 10-bit, 8-bit)
— 12-bit conversion time as low as1 uS (as fast as 1 M sample/sec)
— 10-bit conversion time as low as 867 nS (as fast as 1.2 M sample/sec)
— 8-bit conversion time as low as 733 nS (as fast as 1.4 M sample/sec)
— Accuracy as high as 10-bit accuracy at 500 K sample/sec and 8-bit accuracy at 1 M sample/sec
— Differential conversions
— Single-ended signal range from 0 to 5 V
— Variable gain amplifiers on differential inputs (x1, x2, x4)
— Sample times of 2 (default), 8, 64, or 128 ADC clock cycles
— Provides time stamp information when requested
— Supports both right-justified unsigned and signed formats for conversion results

* 64 input channels, including 16 channels which can each be converted simultaneously by each
eQADC

» Eight additional internal channels for measuring control and monitoring voltages inside the device
— Including core voltage, 1/0 voltage, and low-voltage interrupt (LVI) voltages
* As many as eight inputs can be configured as four pairs of differential analog input channels
— Programmable pull-up/pull-down resistors on each differential input
» Silicon die temperature sensor
— Provides temperature of silicon as an analog value
— Read using an internal ADC analog channel
» Four decimation filters
— Programmable decimation factor (2 to 16)
— Selectable IIR or FIR filter
— Fully programmable 4th order IIR or 8th order FIR
— Saturated or non-saturated modes
— Programmable rounding (convergent; two’s complement; truncated)
— Pre-fill mode to pre-condition the filter before the sample window opens
* Full duplex synchronous serial interface to an external device
— Free-running clock for use by an external device
— Supports a 26-bit message length
» Six priority-based queues per ADC
» Trigger sources include software, timer channels and input pins
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» eTPU result interface
— Allows any ADC result to be exported to eTPU for use with reaction channels
» Support for an additional 64 — 8 = 56 channels via external multiplexing

1.2.13 Serial peripheral interface module (SPI)

The PXR40 includes four serial peripheral interface (SPI) blocks that provide a synchronous serial
interface for communication to external devices. The SPI features the following:

» Supports pin count reduction through serialization and deserialization of eTPU and eMIOS
channels and memory-mapped registers

» Channels and register content are transmitted using a SPI protocol

— The protocol is completely configurable for baud rate, polarity, phase, frame length, chip select
assertion, etc.

— Each bit in the frame may be configured to serialize either eTPU channels, eMIOS channels or
GPIO signals

» Can be configured to serialize data to an external device that is compatible with the Microsecond
Bus protocol

» SPI pins support 5 V logic levels or low voltage differential signalling (LVDS) to improve
high-speed operation on data and clock signals

The SPIs have multiple configurations:
» Serial peripheral interface (SPI) configuration where the SPI operates as an up-to-16-bit SP1 with
support for queues

» Deserial serial interface (DSI) configuration where the SPI serializes as many as 32 bits from
eTPU, eMIOS, or GPIO output channels and deserializes the received data by placing it on the
eTPU, eMIOS, or GPIO input channels

» Combined serial interface (CSI) configuration where the SPI operates in both SPI and DSI
configurations interleaving DSI frames with SPI frames, giving priority to SPI frames

» Enhanced deserial serial interface (DSI) configuration where SPI serializes as many as 32 bits with
three possible sources per bit

— eTPU, eMIQOS, new virtual GPIO registers as possible bit source
— Programmable inter-frame gap in continuous mode

— Bit source selection allows microsecond bus downlink with command or data frames as large
as 32 bits

— Microsecond bus dual receiver mode
For queued operations, the SPI queues reside in system memory external to the SPI. Data transfers between

the memory and the SP1 FIFOs are accomplished through the use of the eDMAZ2 controller or through host
software.

PXR40 Microcontroller Reference Manual, Rev. 1
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1.2.14 Serial communication interface module (UART)

The PXR40 includes three serial communications interface (UART) modules. Each UART allows
asynchronous serial communications with peripheral devices and other MCUs. It includes special support
to interface to local interconnect network (LIN) slave devices.
The serial communication interface module offers the following:
* UART features:
— Full-duplex operation
— Standard non return-to-zero (NRZ) mark/space format
— Data buffers with 4-byte receive, 4-byte transmit
— Configurable word length (8-bit or 9-bit words)
— Error detection and flagging
— Parity, noise and framing errors
— Interrupt driven operation with 4 interrupts sources
— Separate transmitter and receiver CPU interrupt sources
— 16-bit programmable baud-rate modulus counter and 16-bit fractional
— 2 receiver wake-up methods
* LIN features:
— Autonomous LIN frame handling
— Message buffer to store identifier and up to eight data bytes
— Supports message length of up to 64 bytes
— Detection and flagging of LIN errors
— Sync field; Delimiter; ID parity; Bit, Framing; Checksum and Timeout errors
— Classic or extended checksum calculation
— Configurable Break duration of up to 36-bit times
— Programmable Baud rate prescalers (13-bit mantissa, 4-bit fractional)
— Diagnostic features
— Loop back
— Self Test
— LIN bus stuck dominant detection
— Interrupt driven operation with 16 interrupt sources
— LIN slave mode features
— Autonomous LIN header handling
— Autonomous LIN response handling
— Discarding of irrelevant LIN responses using up to 16 ID filters

1.2.15 Controller area network (CAN) module
The PXR40 contains four controller area network (CAN) blocks.
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Each CAN module provides the following features:

64 message buffers (MB) of zero to eight bytes data length

Based on and including all existing features of the Freescale TouCAN module
Full implementation of the CAN protocol specification, Version 2.0B

— Standard data and remote frames

— Extended data and remote frames

— Zero to eight bytes data length

— Programmable bit rate as fast as 1 Mb/sec

— Content-related addressing

Each MB configurable as receive (Rx) or transmit (Tx), all supporting standard and extended
messages

Individual Rx mask registers per message buffer

Includes 1056 bytes of RAM used for message buffer storage

Includes 256 bytes of RAM used for individual Rx mask registers

Full featured Rx FIFO with storage capacity for six frames and internal pointer handling

Powerful Rx FIFO ID filtering, capable of matching incoming IDs against either eight extended,
16 standard, or 32 partial (8 bits) IDs, with individual masking capability

Selectable backwards compatibility with previous CAN version

Programmable clock source to the CAN protocol interface, either bus clock or crystal oscillator
Unused message buffer and Rx mask register space can be used as general-purpose RAM space
Listen-only mode capability

Programmable loop-back mode supporting self-test operation

Programmable transmission priority scheme: lowest 1D, lowest buffer number or local priority on
individual Tx message buffers.

Hardware cancellation on Tx message buffers.

Time stamp based on 16-bit free-running timer

Global network time, synchronized by a specific message

Maskable interrupts

Independent of the transmission medium (an external transceiver is assumed)
Short latency time due to an arbitration scheme for high-priority messages
Low-power modes, with programmable wake-up on bus activity

1.2.16 Enhanced direct memory access controller (eDMA2)

The following summarizes the PXR40’s implementation of the eDMAZ2 controller:

Second-generation modules capable of performing complex data movements via 64 programmable
channels (eDMA2-A) and 32 programmable channels (eDMA2-B), without intervention from the
host processor

DMA engine
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— Performs source and destination address calculations

— Performs data movement operations

Includes SRAM-based memory containing the transfer control descriptors (TCD) for the channels.
All data movement via dual-address transfers: read from source, write to destination

Programmable source and destination addresses, transfer size, plus support for enhanced
addressing modes

TCD organized to support two-deep, nested transfer operations

An inner data transfer loop defined by a “minor” byte transfer count

An outer data transfer loop defined by a “major” iteration count

Channel activation via one of three methods:

— Explicit software initiation

— Initiation via a channel-to-channel linking mechanism for continuous transfers
— Peripheral-paced hardware requests (one per channel)

Support for fixed-priority and round-robin channel arbitration

Channel completion reported via optional interrupt requests

One interrupt per channel, optionally asserted at completion of major iteration count
Error termination interrupts are optionally enabled

Support for scatter/gather DMA processing

Channel transfers can be suspended by a higher priority channel

Nexus data trace support on each DMA

1.2.17 Crossbar switch (XBAR)

The following summarizes the PXR40’s implementation of the crossbar switch:

Supports simultaneous connections between master ports and slave ports (each master must access
a different slave)

Supports a 32-bit address bus width and a 64-bit data bus width
Six master ports:

— e200z7 core complex (two ports)
— eDMAZ2 module A

— eDMAZ2 module B

— FlexRay

— Nexus debug interface (NDI)
Four slave ports

— Flash memory

— SRAM

— Peripheral bridge A

— Peripheral bridge B

PXR40 Microcontroller Reference Manual, Rev. 1
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Acrbitration logic for when a slave port is simultaneously requested by more than one master

Includes memory protection unit (MPU) hardware to guard against unintended SRAM or
peripheral accesses by the CPU, eDMA2 modules, and FlexRay module.

1.2.18 Power management unit (PMU)

The PXR40’s power management unit includes the following features:

Internally the chip has four supply voltages, nominally 5V, 3.3V, 1.2 V and Vg1gy

Externally 5V is required with the 3.3 V being supplied by an internal regulator running off the
5V supply

— Can also supply 3.3 V externally

On-chip regulator controller supplies the 1.2 V via external components

Option to externally supply Vstgy When the application requires standby RAM

All supply voltages have voltage monitors and both the VDD regulator and all monitors except
Vgrpy are adjustable

The chip uses a protected POR strategy, that is, the chip is guaranteed to run at the voltage point
that RESET is released

1.2.19 Interrupt controller (INTC)

The PXR40 implements an interrupt controller that features the following:

Priority-based preemptive scheduling of interrupt service requests (ISRs), suitable for statically
scheduled hard real-time systems
448 software-configurable interrupt sources

— Can be used to break the work involved in servicing an interrupt request into a high priority
portion and a low priority portion:
High priority portion is initiated by a peripheral interrupt request, but then the ISR asserts a
software-configurable interrupt request to finish the servicing in a lower priority ISR.
Therefore these software-configurable interrupt requests can be used instead of the peripheral
ISR scheduling a task through the RTOS.

16 priority levels so that lower priority ISRs do not delay the execution of higher priority ISRs
Software-configurable priorities of ISR or tasks

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

For high priority interrupt requests, minimized time from the assertion of the interrupt request from
the peripheral to when the processor is executing the interrupt service routine (ISR)

A unique vector for each interrupt request source for quick determination of which ISR needs to
be executed

Support for a critical or non maskable interrupt

— Non-maskable interrupt (NMI) multiplexed on WKPCFG pin to allow connection to the
critical or non maskable input of the CPU core, bypassing the interrupt controller and all
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multiplexing and selection logic (provides an interrupt request to the core that is higher priority
than any other interrupting source in the device)

1.2.20 Frequency-modulated PLL (FMPLL)

The FMPLL allows the user to generate high speed system clocks using a 4 MHz to 40 MHz crystal
oscillator or external clock generator. Further, the FMPLL supports programmable frequency modulation
of the system clock to reduce electromagnetic emissions peaks. The PLL multiplication factor and output
clock divider ratio are all software configurable. The PLL has the following major features:

Input clock frequency selectable in two ranges:

— From 4 MHz to 20 MHz

— From 8 MHz to 40 MHz (when PLLCFG2 pulled high)

\oltage controlled oscillator (VCO) range from 192 MHz to 680 MHz

Reduced frequency divider (RFD) for reduced frequency operation without requiring PLL relock
Three modes of operation:

— Bypass mode with PLL off

— Bypass mode with PLL running (default mode out of reset)

— PLL normal mode

Each of the three modes may be run with a crystal oscillator or an external clock reference
Programmable frequency modulation 1

— Modulation enabled/disabled through software

— Triangle wave modulation

— Programmable modulation depth

— Programmable modulation frequency dependent on reference frequency

Lock detect circuitry reports when the PLL has achieved frequency lock and continuously monitors
lock status to report loss of lock conditions

Clock quality module

— Optionally causes an interrupt request or system reset if the crystal clock frequency falls
outside a predefined range

— Optionally causes a system reset, or switches the system clock to the crystal clock and causes
an interrupt request, if the PLL output clock frequency falls outside a predefined range

Programmable interrupt request or system reset on loss of lock
Self-clocked mode (SCM) operation allows continued operation after failure of crystal clock
Configuration registers defined as an upwardly compatible superset of MPC5500 FMPLL registers

1. You must configure the FMPLL to ensure that the maximum specified system frequency is not exceeded when frequency
modulation is enabled.

PXR40 Microcontroller Reference Manual, Rev. 1
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1.2.21 System Integration Unit (SIV)

The SIU provides the following features:
e System configuration
— MCU reset configuration via external pins
— Pad configuration control for each pad
— Control of virtual 1/O via SPI serialization
» System reset monitoring and generation
— Power-on reset support
— Reset status register provides last reset source to software
— Glitch detection on reset input
— Software controlled reset assertion
* External interrupt
— Sixteen interrupt requests
— Rising or falling edge event detection
— Programmable digital filter for glitch rejection
— Critical interrupt request
— Non maskable interrupt request
« GPIO
— Virtual GPIO via SPI serialization (requires external deserialization device)
— Dedicated input and output registers for setting each GPIO and virtual-GPIO pin
— Parallel GPIO enables access to as many as eight GPIOs in one write
* Internal multiplexing
— Allows serial and parallel chaining of SPIs
— Allows flexible selection of eQADC trigger inputs
— Allows selection of interrupt requests between external pins and SPI

1.2.22 Boot assist module (BAM)

The BAM is a block of read-only memory containing code that is executed every time the MCU is
powered-on or reset in normal mode. The BAM supports multiple boot modes:

» Booting from internal flash memory
» Serial boot loading (a program is downloaded into on-chip general-purpose SRAM via UART or
the CAN and then executed)

The BAM also reads the reset configuration half word (RCHW) from flash memory (which may be
external to the device) and configures the PXR40 hardware accordingly. The BAM provides the following
features:

» Sets up MMU to cover all resources and mapping all physical addresses to logical addresses with
minimum address translation

PXR40 Microcontroller Reference Manual, Rev. 1
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Sets up the MMU to allow application boot code to execute as either Classic Power Architecture
Book E code (default) or as Freescale VLE code

Location and detection of application boot code

Automatic switch to serial boot mode if internal flash memory is blank or invalid
Supports software-programmable 64-bit password protection for serial boot mode
Autobaud function in SCI and CAN download mode®

Supports censorship protection for internal flash memory

Provides an option to enable the software watchdog timer

1.2.23 Dual-channel FlexRay controller

The PXR40 contains one dual-channel FlexRay controller. The controller fully implements the FlexRay
Protocol Specification Version 2.1 Rev A. The FlexRay protocol is designed to facilitate implementation
of fault tolerant, time-triggered, and highly dependable control systems by offering a fault tolerant clock
synchronization mechanism. The FlexRay protocol maintains the global time across the functional nodes
of a network with a precision (jitter) of maximum 1 ps at a data rate of 10 Mbit/sec and redundant
communication channels.

The FlexRay controller provides the following features:

FlexRay Communications System Protocol Specification, Version 2.1 Rev A compliant protocol
implementation

FlexRay Communications System Electrical Physical Layer Specification, Version 2.1 Rev A
compliant bus driver interface

Single channel support

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

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

Size of message buffer payload data section 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

1. Feature available only on revision 2 release of device.
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Zero padding for transmit message buffers in static segment

— Applied when the frame payload length exceeds the size of the message buffer data section
Transmit message buffers configurable with state/event semantics

Message buffers can be configured as

— Receive message buffer

— Single-buffered transmit message buffer

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

— Means provided to safely disable individual message buffers

— Disabled message buffers can be reconfigured

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 the dynamic segment

Four configurable slot error counters

Four dedicated slot status indicators

— Used to observe slots without using receive message buffers

Measured value indicators for the clock synchronization

— Internal synchronization frame ID and synchronization frame measurement tables can be
copied into the FlexRay memory

Fractional macroticks are supported for clock correction

Maskable interrupt sources provided via individual and combined interrupt lines
One absolute timer

One timer that can be configured as absolute or relative

Nexus data trace support

1.2.24 JTAG controller (JTAGC)

The JTAG controller (JTAGC) block provides the means to test chip functionality and connectivity while
remaining transparent to system logic when not in test mode. Testing is performed via a boundary scan
technique, as defined in the IEEE 1149.1-2001 standard. All data input to and output from the JTAGC
block is communicated in serial format. The JTAGC block is compliant with the IEEE 1149.1-2001 and
IEEE 1149.7 standards, and supports the following features:

IEEE 1149.1-2001 Test Access Port (TAP) interface five pins (JCOMP, TDI, TMS, TCK, and
TDO)

IEEE 1149.7 Serial JTAG Test Access Port interface three pins (JCOMP, TMS, TCK)
A 5-bit instruction register that supports the following IEEE 1149.1-2001 defined instructions:
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— BYPASS, IDCODE, EXTEST, SAMPLE, SAMPLE/PRELOAD, HIGHZ, CLAMP
» A 5-bit instruction register that supports the additional following public instructions:

— ACCESS_AUX_TAP_NPC, ACCESS_AUX_TAP_ONCE, ACCESS_AUX_TAP_eTPU,
ACCESS_AUX_TAP_DMAANS3, ACCESS_AUX_TAP_DMABNS3,
ACCESS_AUX_TAP_FLEXRAY

» Three test data registers: a bypass register, a boundary scan register, and a device identification
register. The size of the boundary scan register is parameterized to support a variety of boundary
scan chain lengths.

» ATARP controller state machine that controls the operation of the data registers, instruction register
and associated circuitry.

» Censorship inhibit register
— 64-bit censorship password register

— If the external tool writes a 64-bit password that matches the serial boot password stored in the
internal flash memory shadow row, censorship is disabled until the next JTAG reset

1.2.25 Nexus

The Nexus debug interface (NDI) block provides real-time development support capabilities for the
PXR40 in compliance with the IEEE-ISTO 5001-2003 standard. This development support is supplied for
MCUs without requiring external address and data pins for internal visibility. The NDI block is an
integration of several individual Nexus blocks that are selected to provide the development support
interface for the PXR40. The NDI block interfaces to the host processor, the eTPU, and internal buses to
provide development support as per the IEEE-ISTO 5001-2003 standard. The development support
provided includes program trace, data trace, watchpoint trace, ownership trace, run-time access to the
MCU’s internal memory map and access to the Power Architecture and eTPU internal registers during halt.
The Nexus interface also supports a JTAG-only mode using only the JTAG pins. Nexus also provides data
trace support for flexray and both eDMAZ2s. The following features are implemented:

o 23 or 27 full duplex pin interface for medium and high visibility throughput
— One of two modes selected by register configuration:
— Reduced-port mode (RPM) comprises 12 MDO (message data out) pins
— Full-port mode (FPM) comprises 16 MDO pins
— Auxiliary output port
» Debug support pins
— One MCKO (message clock out) pin
— 12 or 16 MDO (message data out) pins
— Two MSEO (message start/end out) pins
— One RDY (ready) pin
— One EVTO (event out) pin
— Auxiliary input port
— One EVTI (event in) pin
— 5-pin JTAG port JCOMP, TDI, TDO, TMS, and TCK) or 3-pin (JCOMP, TMS, and TCK)
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1.3

The PXR40 supports several tools to enable easier application development.

— Reduced-pin JTAG mode as per IEEE 1149.7

Host processor (e200z7) standard class 3 compliant

eTPU development support standard class 3 compliant

Supports data trace for the FlexRay controller and both eDMA2 modules

Run-time access to the on-chip memory map via the Nexus read/write access protocol
All features are independently configurable and controllable via the IEEE 1149.1 1/O port
The NDI block reset is controlled with JCOMP, power-on reset, and the TAP state machine. All

these sources are independent of system reset.

Power-on-reset status indication during reset via MDOI0] in disabled and reset modes

Developer Environment

The following development support will be available.

Tower system modules for evaluation and prototyping
Compilers

Debuggers

JTAG and Nexus interfaces

RAppID™ Initialization tool
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Chapter 2
Memory Map

2.1 Introduction

All addresses in the device, including those that are reserved, are identified in the following tables. The
addresses represent the physical addresses assigned to each block. Logical addresses are translated by the
MMU into physical addresses.

Under software control of the Memory Management Unit (MMU), the logical addresses allocated to IP
blocks may be changed on a minimum of a 4 KB boundary. Table 2-1 shows this device’s memory map.

Table 2-1. PXR40 memory map

Block Address
Flash (4 MB) 0x0000_0000—0x003F_FFFF
Reserved 0x0040_0000—0x00EF_BFFF

Flash B Shadow Block

OXOOEF_C000—OX00EF_FFFF

Reserved

0xOOF0_0000—O0Xx00FF_BFFF

Flash A Shadow Block

O0X00FF_C000—OX00FF_FFFF

Emulation re-mapping of flash

0x0100_0000—O0x1FFF_FFFF

External Development Memory

0x2000_0000—OX3FFF_FFFF

Internal Standby SRAM (32 KB)

0x4000_0000—0x4000_7FFF

Internal SRAM (224 KB)

0x4000_8000—0x4003_FFFF

Reserved

0x4004_0000—O0XC3EF_FFFF

Peripheral Bridge A Registers

0xC3F0_0000—0xC3F0_3FFF

Reserved

0xC3F0_4000—0xC3F7_FFFF

FMPLL

0xC3F8_0000—0xC3F8_3FFF

EBI Configuration

0xC3F8_4000—0xC3F8_7FFF

Flash A Configuration

0xC3F8_8000—0xC3F8_BFFF

Flash B Configuration

0xC3F8_C000—0xC3F8_FFFF

SIU 0xC3F9_0000—O0xC3F9_3FFF
Reserved 0xC3F9_4000—0xC3F9_FFFF
eMIOS 0xC3FA_0000—O0xC3FA_3FFF
Reserved OxC3FA_4000—0xC3FB_BFFF
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Table 2-1. PXR40 memory map (continued)

Block

Address

PMC

OXC3FB_C000—OXC3FB_FFFF

eTPU Registers

O0xC3FC_0000—0xC3FC_3FFF

Reserved

0xC3FC_4000—0xC3FC_7FFF

eTPU Parameter RAM

0xC3FC_8000—0xC3FC_97FF

eTPU Parameter RAM Mirror

0xC3FC_C000—0xC3FC_D7FF

eTPU Code RAM

0xC3FD_0000—0xC3FD_5FFF

Reserved OxC3FD_6000—0xC3FE_FFFF
PIT / RTI O0xC3FF_0000—O0xC3FF_3FFF
Reserved OxC3FF_4000—0xC3FF_BFFF
Reserved OxC3FF_C000—O0xC3FF_FFFF

Peripheral Bridge B registers

OxFFFO_0000—O0xFFFO_3FFF

XBAR (AXBS)

OxFFFO_4000—0xFFFO_7FFF

Reserved OxFFFO_8000—0xFFFO_FFFF
MPU OxFFF1_0000—OxFFF1_3FFF
Reserved OxFFF1_4000—O0xFFF3_7FFF
SWT OxFFF3_8000—0xFFF3_BFFF
STM OxFFF3_C000—OxFFF3_FFFF
ECSM OxFFF4_0000—0xFFF4_3FFF
eDMA_A OxFFF4_4000—0xFFF4_7FFF
INTC OxFFF4_8000—0xFFF4_BFFF
Reserved OxFFF4_CO00—OxFFF5_3FFF
eDMA_B OxFFF5_4000—0xFFF5_7FFF
Reserved OxFFF5_8000—O0xFFF7_FFFF
eQADC_A OXFFF8_0000—O0XFFF8_3FFF
eQADC_B OXFFF8_4000—O0xFFF8_7FFF

Decimation filter A

OxFFF8_8000—0xFFF8_87FF

Decimation filter B

OxFFF8_8800—0xFFF8_8FFF

Decimation filter C

OxFFF8_9000—0xFFF8_97FF

Decimation filter D

OxFFF8_9800—0xFFF8_9FFF

Decimation filter E

OxFFF8_A000—OxFFF8_AT7FF

Decimation filter F

OxFFF8_A800—0xFFF8_AFFF

Decimation filter G

OxFFF8_B000—O0xFFF8_B7FF
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Table 2-1. PXR40 memory map (continued)

Block

Address

Decimation filter H

OXFFF8_B800—OXFFF8_BFFF

Reserved OxFFF8_CO000—OxFFF8_FFFF
DSPI_A OxFFF9_0000— OxFFF9_3FFF
DSPI_B OxFFF9_4000—0xFFF9_7FFF
DSPI_C OxFFF9_8000— OxFFF9_BFFF
DSPI_D OxFFF9_C000— OxFFF9_FFFF

Reserved OxFFFA_0000—OxFFFA_FFFF
eSCI_A OxFFFB_0000—O0xFFFB_3FFF
eSCI_B OxFFFB_4000—O0xFFFB_7FFF
eSCI_C OxFFFB_8000—0xFFFB_BFFF

Reserved OxFFFB_CO0000—OxFFFB_FFFF

FlexCAN_A OxFFFC_0000—OxFFFC_3FFF
FlexCAN_B OxFFFC_4000—0xFFFC_7FFF
FlexCAN_C OxFFFC_8000—0xFFFC_BFFF
FlexCAN_D OxFFFC_CO000—O0xFFFC_FFFF

Reserved OxFFFD_0000—OxFFFD_FFFF
FlexRay OxFFFE_0000—OxFFFE_3FFF

Reserved OxFFFE_4000—O0xFFFE_BFFF

System Information Module (temp. sensor
and unique device ID)

OXFFFE_C000—OXFFFE_FFFF

Reserved

OXFFFF_0000—OXFFFF_BFFF

Boot Assist Module (BAM)

OXFFFF_C000—OXFFFF_FFFF
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Chapter 3

Signal Descriptions

This chapter describes the external device signals, including a table of signal properties, detailed
descriptions of the available signals, and the 1/0 pin power/ground segmentation.

3.1 Pin Function Selection

3.1.1 Pad Configuration Register (PCR) PA Definition

Most pins (balls) on the package support more than one function. Unlike prior devices in this class, the
required pin function on this device is selected by a fixed size of the PA bit field in each SIU_PCR. The
PA width is fixed at 3 bits. The pin function categories are:

Table 3-1. SIU_PCR PA Definition

PA Function Category

000 GPIO

001 Primary Function

010 Alternate function 1 (A1)

011 Alternate function 2 (A2)

100 Alternate function 3 (A3)

Pins that do not require selection of a function by modifying the PA field have a hard-wired value
corresponding to the appropriate function available at the pin. All PA values might not be used. A
definition of which values are used is provided in the SIU chapter’s PCR settings table. The “Primary
Function” name is retained from previous MPC5xxx designs and indicates the name used on the ball map.
The name “GP10” is also retained for clarity. The remaining function names are new and have been chosen
for simplicity and clarity.

3.1.2 LVDS Signal Selection

A pin (ball) that is driven by a signal from a 5V pad or from an LVVDS pad has a single PCR controlling
both signals. Different values of PA select either the 5V signal or the LVDS signal. Note that a single LVDS
pad supplies two signals — a “true” and a “complement” output. This means that one LVDS pad drives
two balls, but each ball has a separate PCR (and PA field). The two LVDS signals are enabled only when
the PA values in both PCRs are set to select LVDS operation. Both LVDS signals are deselected when
either PA is set to a value that deselects its LVDS signal. The ball that has its PA field still set to LVDS will
go to an undriven state until its PA field is updated to a non-LVDS value.
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Table 3-2 is an example of the options for PA on two balls, where “true” and “complement” LVDS outputs
are multiplexed with SCK_C and SINC.

Table 3-2. LVDS example

PCR2351[PA] | PCR236%[PA] SCKC Ball SINC Ball
Selection Selection function function
SCKC SINC SCKC SINC
LVDS LVDS SCK_C_LVDS+ | SCK_C_LVDS-

SCKC LVDS SCKC undriven
LVDS SINC undriven SINC

1 SCKC_SCK_C_LVDSP_GPI0235
2 SINC_SCK_C_LVDSM_GPI0236

Additionally, when LVDS signals are enabled on balls, their PCR SRC[1:0] bits control the differential

signal output swing increase and decrease, as defined in Table 3-3.

Table 3-3. Differential Signal Output when LVDS is Enabled

Current . .
SRC1 SRCO flowing in the D!ffere’ntlal ‘Voltage Acr0§s
; true’ and ‘complement

driver

0 0 normal default

0 1 increased increased (20%)

1 0 decreased decreased (20%)

1 1 normal same as default
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3.2  External Signal Descriptions, Pin Multiplexing, and Attributes

This section summarizes the external signal functions, their static electrical characteristics, and pad configuration settings for this
device. The signal properties and their electrical characteristics are set in the System Integration Unit (SIU) Pad Configuration (PCR)
registers. See the PXR40 Microcontroller Data Sheet for ball-map figures.

Table 3-4. Signal Properties and Muxing Summary

% c “
O s S g wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = = ] RESET’ RESET® (416)
o e
eTPU_A
113 | TCRCLKA_IRQ7_ P | TCRCLKA eTPU A TCR clock | MH | Vppent —IUp —/Up L1
GPIO113 -
Al | IRQ7 External interrupt request |
A2 | — — _
G GPI10113 GPIO 1/0
114 | ETPUAO_ETPUA12_ P ETPUAO eTPU A channel 110 MH VDDEH1 —/WKPCFG —/WKPCFG L2
GPIO114
Al | ETPUA12 eTPU A channel (output only) O
A2 | — — _
G GPIO114 GPIO 1/0
115 | ETPUAL1_ETPUA13 P ETPUA1 eTPU A channel 1/0 MH VDDEH1 —I/WKPCFG —/WKPCFG L3
GPI10115
Al | ETPUA13 eTPU A channel (output only) O
A2 | — — _
G GPI0115 GPIO 110
116 | ETPUA2_ETPUA14 P ETPUA2 eTPU A channel 110 MH VDDEH1 —/WKPCFG —/WKPCFG L4
GPIO116
Al | ETPUA14 eTPU A channel (output only) O
A2 | — — _
G GPIO116 GPIO 1/0

suonduasaq eubis
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
117 | ETPUA3_ETPUA15_ P ETPUA3 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG K1
GPIO117
Al | ETPUA15 eTPU A channel (output only) O
A2 | — — _
G GPIO117 GPIO /10
118 | ETPUA4_ETPUA16_ P ETPUA4 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG K2
GPIO118
Al | ETPUA16 eTPU A channel (output only) O
A2 | — — _
G GPIO118 GPIO I/O
119 | ETPUAS_ETPUAL7_ P ETPUAS eTPU A channel 1/0 MH VppeHr | —/WKPCFG —/WKPCFG K3
GPIO119
Al | ETPUAL7 eTPU A channel (output only) O
A2 | — — _
G GPIO119 GPIO 110
120 | ETPUAG6_ETPUA18_ P ETPUA6 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG K4
GPI10120
Al | ETPUA18 eTPU A channel (output only) O
A2 | — — _
G GPI0120 GPIO /10
121 | ETPUA7_ETPUA19_ P ETPUA7 eTPU A channel /10 MH Vppenr | —/WKPCFG —/WKPCFG J1
GPIO121
Al | ETPUA19 eTPU A channel (output only) O
A2 | — — _
G GPIO121 GPIO I/O
122 | ETPUA8_ETPUA20_ P ETPUAS8 eTPU A channel 1/0 MH VppeHr | —/WKPCFG —/WKPCFG J2
GPI10122
Al | ETPUA20 eTPU A channel (output only) O
A2 | — — _
G GPIO122 GPIO 1/0

suonduasaq eubis
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
123 | ETPUA9_ETPUA21_ P ETPUA9 eTPU A channel 1/0 MH VppeHr | —/WKPCFG —/WKPCFG J3
GPI10123
Al | ETPUA21 eTPU A channel (output only) O
A2 | — — _
G GPl0123 GPIO /10
124 | ETPUAL10_ETPUA22_ P ETPUA10O eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG J4
GPIO124
Al | ETPUA22 eTPU A channel (output only) O
A2 | — — _
G GPIO124 GPIO I/O
125 | ETPUAL11_ETPUA23_ P ETPUALl eTPU A channel 1/O MH VppeHr | —/WKPCFG —/WKPCFG H1
GPI10125
Al | ETPUA23 eTPU A channel (output only) O
A2 | — — _
G GPIO125 GPIO 110
126 | ETPUA12_PCSB1_ P ETPUA12 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG H2
GPI10126
Al | PCSB1 DSPI B peripheral chip select O
A2 | — — _
G GPI0O126 GPIO /10
127 | ETPUA13_PCSB3_ P ETPUA13 eTPU A channel /10 MH Vppenr | —/WKPCFG —/WKPCFG H4
GPI0127 . .
Al | PCSB3 DSPI B peripheral chip select O
A2 | — — _
G GPIO127 GPIO I/O
128 | ETPUA14_PCSB4 P ETPUA14 eTPU A channel 1/O MH VppeHr | —/WKPCFG —/WKPCFG H3
GP10128 . .
Al | PCSB4 DSPI B peripheral chip select (0]
A2 | — — _
G GPIO128 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
129 | ETPUA15_PCSB5_ P ETPUA15 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG Gl
GPI0129
Al | PCSB5 DSPI B peripheral chip select (0]
A2 | — — _
G GPI0129 GPIO /10
130 | ETPUA16_PCSD1_ P ETPUAL6 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG G2
GPIO130
Al | PCSD1 DSPI D peripheral chip select (0]
A2 | — — —
G GPIO130 GPIO I/O
131 | ETPUAL17_PCSD2_ P ETPUAL7 eTPU A channel 1/O MH VppeHr | —/WKPCFG —/WKPCFG G3
GPI0131 - -
Al | PCSD2 DSPI D peripheral chip select O
A2 | — — _
G GPIO131 GPIO 110
132 | ETPUA18_PCSD3_ P ETPUA1S8 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG G4
GPI0132
Al | PCSD3 DSPI D peripheral chip select O
A2 | — — _
G GPI0132 GPIO /10
133 | ETPUA19_PCSD4_ P ETPUA19 eTPU A channel /10 MH Vppent | —/WKPCFG —/WKPCFG F1
GPIO133
Al | PCSD4 DSPI D peripheral chip select (0]
A2 | — — —
G GPIO133 GPIO I/O
134 | ETPUA20_IRQS8_ P | ETPUA20 eTPU A channel /O | MH | Vppgm1 | —/WKPCFG | —/WKPCFG F2
GPI0134 -
Al | IRQ8 External interrupt request I
A2 | — — _
G GPIO134 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
135 | ETPUA21_IRQ9_ P ETPUA21 eTPU A channel 1/0 MH VppeHr | —/WKPCFG —/WKPCFG F3
GPIO135
Al | IRQ9 External interrupt request |
A2 | — — _
G GPIO135 GPIO /10
136 | ETPUA22_IRQ10_ P ETPUA22 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG F4
GPIO136
Al | IRQ10 External interrupt request |
A2 | — — —
G GPIO136 GPIO I/O
137 | ETPUA23_IRQ11_ P ETPUA23 eTPU A channel 1/O MH VppeHr | —/WKPCFG —/WKPCFG El
GPI10137 -
Al [ IRQ11 External interrupt request |
A2 | — — _
G GPIO137 GPIO 110
138 | ETPUA24_IRQ12_ P ETPUA24 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG E2
GP10138
Al | IRQ12 External interrupt request |
A2 | — — _
G | GPIO138 GPIO 110
139 | ETPUA25_IRQ13_ P ETPUA25 eTPU A channel /10 MH Vppenr | —/WKPCFG —/WKPCFG E3
GPIO139
Al | IRQ13 External interrupt request |
A2 | — — —
G GPIO139 GPIO I/O
140 | ETPUA26_IRQ14 _ P ETPUA26 eTPU A channel 1/O MH VppeHr | —/WKPCFG —/WKPCFG E4
GPI10140 -
Al | IRQ14 External interrupt request |
A2 | — — _
G | GPIO140 GPIO Ife}
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
141 | ETPUA27_IRQ15_ P ETPUA27 eTPU A channel 1/0 MH Vppen1 | —/WKPCFG —/WKPCFG D1
GPI0141
Al | IRQ15 External interrupt request |
A2 | — — _
G GPIO141 GPIO /10
142 | ETPUA28_PCSC1_ P ETPUA28 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG D2
GPl0O142 : :
Al | PCSC1 DSPI C peripheral chip select O
A2 | — — _
G GPIO142 GPIO I/O
143 | ETPUA29_PCSC2_ P | ETPUA29 eTPU A channel /O | MH | Vppgm1i | —/WKPCFG | —/WKPCFG D3
GPI0143 - -
Al | PCSC2 DSPI C peripheral chip select O
A2 | — — _
G GPIO143 GPIO 110
144 | ETPUA30_PCSC3_ P ETPUA30 eTPU A channel 1/0 MH Vppenr | —/WKPCFG —/WKPCFG Cl
GPI10144
Al | PCSC3 DSPI C peripheral chip select O
A2 | — — —
G GPI0144 GPIO /10
145 | ETPUA31_PCSC4_ P ETPUA31 eTPU A channel /10 MH Vppenr | —/WKPCFG —/WKPCFG Cc2
GPIO145 : :
Al | PCSC4 DSPI C peripheral chip select O
A2 | — — _
G GPIO145 GPIO I/O
eTPU_B
146 | TCRCLKB_IRQ6_ P | TCRCLKB eTPU B TCR clock I MH VDDEHS —IUp —IUp T23
GPIO146 -
Al | IRQ6 External interrupt request |
A2 | — — _
G GPIO146 GPIO I/O
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
147 | ETPUBO_ETPUB16_ P ETPUBO eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG T24
GPI10147
Al | ETPUB16 eTPU B channel (output only) O
A2 | — — _
G GPI10147 GPIO /10
148 | ETPUB1_ETPUB17_ P ETPUB1 eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG T25
GPIO148
Al | ETPUB17 eTPU B channel (output only) O
A2 | — — _
G GPIO148 GPIO I/O
149 | ETPUB2_ETPUB18_ P ETPUB2 eTPU B channel 1/O MH Vppens | —/WKPCFG —/WKPCFG T26
GPI10149
Al | ETPUB18 eTPU B channel (output only) O
A2 | — — _
G GPIO149 GPIO 110
150 | ETPUB3_ETPUB19_ P ETPUB3 eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG R23
GPIO150
Al | ETPUB19 eTPU B channel (output only) O
A2 | — — _
G GPIO150 GPIO /10
151 | ETPUB4_ETPUB20_ P ETPUB4 eTPU B channel /10 MH Vppens | —/WKPCFG —/WKPCFG R24
GPIO151
Al | ETPUB20 eTPU B channel (output only) O
A2 | — — _
G GPIO151 GPIO I/O
152 | ETPUB5_ETPUB21_ P ETPUBS eTPU B channel 1/O MH Vppens | —/WKPCFG —/WKPCFG R25
GPI0152
Al | ETPUB21 eTPU B channel (output only) (@)
A2 | — — _
G GPIO152 GPIO 1/0
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
153 | ETPUB6_ETPUB22_ P ETPUBG6 eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG R26
GPIO153
Al | ETPUB22 eTPU B channel (output only) O
A2 | — — _
G GPIO153 GPIO /10
154 | ETPUB7_ETPUB23_ P ETPUB7 eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG P23
GPIO154
Al | ETPUB23 eTPU B channel (output only) O
A2 | — — _
G GPIO154 GPIO I/O
155 | ETPUB8_ETPUB24_ P ETPUBS8 eTPU B channel 1/O MH Vppens | —/WKPCFG —/WKPCFG P24
GPIO155
Al | ETPUB24 eTPU B channel (output only) O
A2 | — — —
G GPIO155 GPIO 110
156 | ETPUB9_ETPUB25_ P ETPUB9 eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG P25
GPIO156
Al | ETPUB25 eTPU B channel (output only) O
A2 | — — _
G GPIO156 GPIO /10
157 | ETPUB10_ETPUB26_ P ETPUB10 eTPU B channel /10 MH Vppens | —/WKPCFG —/WKPCFG P26
GPIO157
Al | ETPUB26 eTPU B channel (output only) O
A2 | — — _
G GPIO157 GPIO I/O
158 | ETPUB11_ETPUB27_ P ETPUB11 eTPU B channel 1/O MH Vppens | —/WKPCFG —/WKPCFG N24
GPI0158
Al | ETPUB27 eTPU B channel (output only) (@)
A2 | — — _
G GPIO158 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
159 | ETPUB12_ETPUB28_ P ETPUB12 eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG N25
GPIO159
Al | ETPUB28 eTPU B channel (output only) O
A2 | — — _
G GPIO159 GPIO /10
160 | ETPUB13_ETPUB29 P ETPUB13 eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG N26
GPIO160
Al | ETPUB29 eTPU B channel (output only) O
A2 | — — _
G GPIO160 GPIO I/O
161 | ETPUB14_ETPUB30_ P ETPUB14 eTPU B channel 1/O MH Vppens | —/WKPCFG —/WKPCFG M25
GPIO161
Al | ETPUB30 eTPU B channel (output only) O
A2 | — — _
G GPIO161 GPIO 110
162 | ETPUB15_ETPUB31_ P ETPUB15 eTPU B channel 1/0 MH Vppens | —/WKPCFG —/WKPCFG M24
GPI0162
Al | ETPUB31 eTPU B channel (output only) O
A2 | — — _
G GPI0162 GPIO /10
163 | ETPUB16_PCSAl_ P ETPUB16 eTPU B channel /10 MH Vppens | —/WKPCFG —/WKPCFG u26
GPIO163
Al | PCSAL DSPI A peripheral chip select (0]
A2 | — — _
G GPIO163 GPIO I/O
164 | ETPUB17_PCSA2_ P ETPUB17 eTPU B channel 1/O MH Vppens | —/WKPCFG —/WKPCFG u25
GPIO164 . .
Al | PCSA2 DSPI A peripheral chip select (0]
A2 | — — _
G GPIO164 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c ot
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & 8 during after Location
= T =| 37 ] RESET’ RESET® (416)
o 0 a
165 | ETPUB18_PCSA3_ P ETPUB18 eTPU B channel 110 MH VDDEHS —/WKPCFG —/WKPCFG u24
GPIO165
Al | PCSA3 DSPI A peripheral chip select O
A2 | — — —
G GPIO165 GPIO 1/0
166 | ETPUB19_PCSA4_ P ETPUB19 eTPU B channel 1/0 MH VDDEHS —/WKPCFG —/WKPCFG uz23
GPI10166
Al | PCSA4 DSPI A peripheral chip select (0]
A2 | — — _
G GPI10166 GPIO 110
167 | ETPUB20_ P | ETPUB20 eTPU B channel 10 | MH | Vppews | —/WKPCFG | —/WKPCFG V26
GPIO167
AL | — — _
A2 | — — _
G GPI10167 GPIO 1/0
168 | ETPUB21_ P ETPUB21 eTPU B channel 110 MH VDDEHS —/WKPCFG —/WKPCFG V25
GPI0O168
AL | — —_ _
A2 | — — _
G GPIO168 GPIO /10
169 | ETPUB22_ P | ETPUB22 eTPU B channel 0 | MH | Vppens | —/WKPCFG | —/WKPCFG V24
GP10169
AL | — — _
A2 | — — _
G GPI10169 GPIO 110
170 | ETPUB23_ P | ETPUB23 eTPU B channel U0 | MH | Vppews | —/WKPCFG | —/WKPCFG | W26
GPIO170
AL | — — _
A2 | — — _
G GPIO170 GPIO 1/0
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
171 | ETPUB24_ P ETPUB24 eTPU B channel 110 MH VDDEHS —/WKPCFG —/WKPCFG W25
GPIO171
AL | — — —
A2 | — —_ _
G GPIO171 GPIO 1/0
172 | ETPUB25_ P ETPUB25 eTPU B channel 110 MH VDDEHS —/WKPCFG —/WKPCFG W24
GPI10172
AL | — — —
A2 | — — _
G GPI0O172 GPIO 110
173 | ETPUB26_ P | ETPUB26 eTPU B channel 10 | MH | Vppews | —/WKPCFG | —/WKPCFG V23
GPIO173
AL | — _ _
A2 | — _ _
G GPI0173 GPIO 1/0
174 | ETPUB27_ P ETPUB27 eTPU B channel 110 MH VDDEHS —/WKPCFG —/WKPCFG Y25
GPIO174
AL | — — _
A2 | — —_ _
G GPIO174 GPIO 1/0
175 | ETPUB28 P | ETPUB28 eTPU B channel 0 | MH | Vppens | —/WKPCFG | —/WKPCFG Y24
GPIO175
AL | — _ _
A2 | — — _
G GPIO175 GPIO 110
176 | ETPUB29_ P | ETPUB29 eTPU B channel 10 | MH | Vppews | —/WKPCFG | —/WKPCFG Y23
GPIO176
AL | — _ _
A2 | — _ _
G GPIO176 GPIO 1/0
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
o 0 a
177 | ETPUB30_ P ETPUB30 eTPU B channel 110 MH VDDEHS —/WKPCFG —/WKPCFG AA24
GPIO177
AL | — — —
A2 | — — _
G GPIO177 GPIO 1/0
178 | ETPUB31_ P ETPUB31 eTPU B channel 110 MH VDDEHS —/WKPCFG —/WKPCFG AB24
GPI10178
AL | — — —
A2 | — — _
G GPIO178 GPIO 110
GPIO, IRQ, FlexRay
440 TCRCLKC_ P — — — MH VDDEH7 —/Up —/Up B26
GPI0440°
AL | — — _
A2 | — — _
G GP10440 GPIO 110
441 | ETPUCO_ P — — — | MH | Vppens | —/WKPCFG | —/WKPCFG c25
GP10441°
AL | — — —
A2 | — — _
G GPI10441 GPIO 110
442 | ETPUCT_ P — — — | MH | Vppeny | —/WKPCFG | —/WKPCFG Cc26
GPI0442°
AL | — — _
A2 | — — —
G | GPIO442 GPIO 110
443 | ETPUC2_ P — — — | MH | Vppens | —/WKPCFG | —/WKPCFG D25
GPI0443°
AL | — — _
A2 | — — _
G GP10443 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

% c “
O s S s wg State State Package
% Signal Name? = Function® Function Summary o | & 8 during after Location
= T =| 37 ] RESET’ RESET® (416)
o 0 a
444 | ETPUCS_ P |— — — | MH | Vppenws | —/WKPCFG | —/WKPCFG D26
GPI0444°
AL | — — _
A2 | — — —
G | GPI0444 GPIO /0
445 | ETPUCA_ P | — — — | MH | Vppgns | —/WKPCFG | —/WKPCFG E24
GP10445°
AL | — — _
A2 | — — _
G | GPIO445 GPIO /0
446 | ETPUCS_ P |— — /O | MH | Vppews | —/WKPCFG | —/WKPCFG E25
GPI0446°
AL | — — —
A2 | — — _
G GP10446 GPIO 110
447 | ETPUCG_ P |— — /O | MH | Vppens | —/WKPCFG | —/WKPCFG E26
GPI0447°
AL | — — _
A2 | — — _
G | GPI0447 GPIO /0
448 | ETPUCT_ P | — — /0| MH | Vppews | —/WKPCFG | —/WKPCFG F23
GP10448°
AL | — — _
A2 | — — _
G | GPIO448 GPIO /0
449 | ETPUCS_ P |— — IO | MH | Vppews | —/WKPCFG | —/WKPCFG F24
GPI0449°
AL | — — —
A2 | — — —
G | GPI0449 GPIO IIo
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Table 3-4. Signal Properties and Muxing Summary (continued)

% c “
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
o e
450 | ETPUCY IRQO_ P | — — — | MH | Vppgn7 | —/WKPCFG | —/WKPCFG F25
GPI0450°
Al | IRQO External interrupt request |
A2 | — — _
G GPIO450 GPIO /10
451 | ETPUC10__IRQ1_ P |— — — | MH | Vppgu7 | —/WKPCFG | —/WKPCFG F26
GPI0451°
Al | IRQ1 External interrupt request |
A2 | — — _
G GPI10451 GPIO I/O
452 | ETPUC11_IRQ2_ P | — — — | MH | Vppgu7 | —/WKPCFG | —/WKPCFG G23
GP10452° .
Al | IRQ2 External interrupt request I
A2 | — — _
G GPI0O452 GPIO 1/0
453 | ETPUC12_IRQ3_ P | — — — | MH | Vppgu7 | —/WKPCFG | —/WKPCFG G24
GPI0453°
Al | IRQ3 External interrupt request I
A2 | — — _
G GPIO453 GPIO /10
454 | ETPUC13_3_IRQ4_ P |— — — | MH | Vppgu7 | —/WKPCFG | —/WKPCFG G25
GP10454° .
Al | IRQ4 External interrupt request |
A2 | — — _
G GP10454 GPIO I/O
455 | ETPUC14_4_IRQ5_ P | — — — | MH | Vppga7 | —/WKPCFG | —/WKPCFG G26
GP10455° .
Al | IRQ5 External interrupt request |
A2 | — — _
G GPIO455 GPIO 1/0
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Table 3-4. Signal Properties and Muxing Summary (continued)

% c “
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
o e
456 | ETPUC15 P | — — — | MH | Vppen7r | —/WKPCFG | —/WKPCFG H23
GPI0456°
Al | — — _
A2 | — — _
G GPIO456 GPIO 1/0
457 | ETPUC16_FR_A_TX_ P | — — — | MH | Vppgy7s | —/WKPCFG | —/WKPCFG H24
GPI0457°
Al | FR_A_TX FlexRay A transfer O
A2 | — — _
G GP10457 GPIO 110
458 | ETPUC17_FR_A_RX_ P | — — — | MH | Vppen7s | —/WKPCFG | —/WKPCFG H25
GP10458° .
Al | FR_A_RX FlexRay A receive |
A2 | — — _
G GPIO458 GPIO 1/0
459 | ETPUC18 FR_A_TX_EN_ P — —_ — MH VDDEH7 —/WKPCFG —/WKPCFG H26
GP10459°
Al | FR_A_TX_EN FlexRay A transfer enable O
A2 | — — —
G GPIO459 GPIO 1/0
460 | ETPUC19_TXDA_ P | — — — | MH | Vppgy7s | —/WKPCFG | —/WKPCFG J23
GPI0460°
Al | TXDA eSCI A transmit (0]
A2 | — — _
G GP10460 GPIO 110
461 | ETPUC20_RXDA _ P | — — — | MH | Vppen7s | —/WKPCFG | —/WKPCFG J24
GP10461° .
Al | RXDA eSCI A receive |
A2 | — — —
G GPI10461 GPIO 1/0
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Table 3-4. Signal Properties and Muxing Summary (continued)

% c “
O s S g wg State State Package
% Signal Name? = Function® Function Summary o | & 8 during after Location
= T =| 37 ] RESET’ RESET® (416)
o 0 a
462 | ETPUC21_TXDB_ P | — — — | MH | Vppgn7 | —/WKPCFG | —/WKPCFG J25
GPI0462°
Al | TXDB eSCI B transmit O
A2 | — — _
G GP10462 GPIO /10
463 | ETPUC22_RXDB_ P |— — — | MH | Vppgnu7 | —/WKPCFG | —/WKPCFG J26
GPI0463°
Al | RXDB eSCI B receive |
A2 | — — _
G GP10463 GPIO I/O
464 | ETPUC23_PCSD5_ P | — — — | MH | Vppga7 | —/WKPCFG | —/WKPCFG K23
GP10464° . .
Al | PCSD5 DSPI D peripheral chip select O
A2 | MAAO ADC A Mux Address 0 o]
A3 | MABO ADC B Mux Address 0 o
G GP10464 GPIO I/O
465 | ETPUC24 PCSD4_ P | — — — | MH | Vppgn7 | —/WKPCFG | —/WKPCFG K24
GP10465° : :
Al | PCSD4 DSPI D peripheral chip select O
A2 | MAAL ADC A Mux Address 1 o
A4 | MAB1 ADC B Mux Address 1 o]
G GPIO465 GPIO 1/0
466 | ETPUC25 PCSD3_ P | — — — | MH | Vppgu7 | —/WKPCFG | —/WKPCFG K25
GP10466° : :
Al | PCSD3 DSPI D peripheral chip select O
A2 | MAA2 ADC A Mux Address 2 (0]
A3 | MAB2 ADC B Mux Address 2 o]
G GPI10466 GPIO /10
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Table 3-4. Signal Properties and Muxing Summary (continued)

% c “
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
o e
467 | ETPUC26_PCSD2_ P |— — — | MH | Vppgw7 | —/WKPCFG | —/WKPCFG K26
GPI0467°
Al | PCSD2 DSPI D peripheral chip select O
A2 | — — _
G GPIO467 GPIO 1/0
468 | ETPUC27_PCSD1_ P | — — — | MH | Vppgy7s | —/WKPCFG | —/WKPCFG L23
GPI0468°
Al | PCSD1 DSPI D peripheral chip select (0]
A2 | — — _
G GP10468 GPIO 110
469 | ETPUC28_PCSDO_ P | — — — | MH | Vppgnu7 | —/WKPCFG | —/WKPCFG L24
GP10469° . .
Al | PCSDO DSPI D peripheral chip select 1/0
A2 | — — _
G GPIO469 GPIO 1/0
470 | ETPUC29_SCKD_ P | — — — | MH | Vppgy7s | —/WKPCFG | —/WKPCFG L25
GPI10470°
Al | SCKD DSPI D clock 110
A2 | — — _
G GPIO470 GPIO 1/0
471 | ETPUC30_SOUTD_ P | — — — | MH | Vppgu7 | —/WKPCFG | —/WKPCFG L26
GPI10471°
Al | SOUTD DSPI D data output O
A2 | — — _
G GPI10471 GPIO 110
472 | ETPUC31_SIND_ P | — — — | MH | Vppgu7 | —/WKPCFG | —/WKPCFG M23
GP10472° .
Al | SIND DSPI D data input |
A2 | — — _
G GP10472 GPIO 1/0

eMIOS
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
179 | EMIOSO_ETPUAO_ P EMIOSO eMIOS channel 110 MH Vppera | —/WKPCFG —/WKPCFG AE10
GPIO179
Al | ETPUAO eTPU A channel (0]
A2 | — — _
G GPIO179 GPIO 1/0
180 | EMIOS1_ETPUAL_ P EMIOS1 eMIOS channel 1/0 MH Vppena | —/WKPCFG —/WKPCFG AF10
GP10180
Al | ETPUAL eTPU A channel O
A2 | — — _
G GP10180 GPIO 110
181 | EMIOS2_ETPUA2_ P | EMIOS2 eMIOS channel IO | MH | Vppenws | —/WKPCFG | —/WKPCFG | ADI11
GPIO181
Al | ETPUA2 eTPU A channel o
A2 | — — _
G GPI10181 GPIO 1/0
182 | EMIOS3_ETPUA3_ P EMIOS3 eMIOS channel 110 MH Vppens | —/WKPCFG —/WKPCFG AE11
GP10182
Al | ETPUA3 eTPU A channel (0]
A2 | — — —
G GPIO182 GPIO /10
183 | EMIOS4_ETPUA4 P EMIOS4 eMIOS channel 1/0 MH Vppena | —/WKPCFG —/WKPCFG AF11
GP10183
Al | ETPUA4 eTPU A channel O
A2 | — — _
G GP10183 GPIO 110
184 | EMIOS5_ETPUAS P EMIOS5 eMIOS channel 110 MH VppeHa | —/WKPCFG —/WKPCFG AD12
GPIO184
Al | ETPUAS eTPU A channel o
A2 | — — _
G GPI10184 GPIO 1/0
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
185 | EMIOS6_ETPUAG_ P EMIOS6 eMIOS channel 110 MH VDDEH4 —/WKPCFG —/WKPCFG AE12
GPIO185
Al | ETPUAG6 eTPU A channel O
A2 | — _ _
G GP10185 GPIO 1/0
186 | EMIOS7_ETPUAT7_ P EMIOS7 eMIOS channel 110 MH VDbDEH4 —/WKPCFG —/WKPCFG AF12
GP10186
Al | ETPUAY eTPU A channel O
A2 | — — _
G GPI0186 GPIO 110
187 | EMIOS8_ETPUAS P | EMIOSS eMIOS channel U0 | MH | Vppena | —/WKPCFG | —/WKPCFG | AC13
GP10187
Al | ETPUAS eTPU A channel 0]
A2 | — — _
G GP10187 GPIO 110
188 | EMIOS9_ETPUA9_ P EMIOS9 eMIOS channel 110 MH VDDEH4 —/WKPCFG —/WKPCFG AD13
GPIO188
Al | ETPUA9 eTPU A channel O
A2 | — _ _
G GPIO188 GPIO 1/0
189 | EMIOS10_SCKD_ P | EMIOS10 eMIOS channel WO | MH | Vopgna | —/WKPCFG | —/WKPCFG | AE13
GP10189
Al | SCKD DSPI D clock (0]
A2 | — — _
G GPI0189 GPIO 110
190 | EMIOS11_SIND_ P | EMIOS11 eMIOS channel WO | MH | Vppena | —/WKPCFG | —/WKPCFG | AF13
GPIO190 :
Al | SIND DSPI D data input |
A2 | — — _
G GPI10190 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
o 0 a
191 | EMIOS12_SOUTC_ P EMIOS12 eMIOS channel MH VppeHa | —/WKPCFG —/WKPCFG AF14
GPI0191
Al | SOUTC DSPI C data output
A2 | — — —
G GPI0O191 GPIO /10
192 | EMIOS13_SOUTD_ P EMIOS13 eMIOS channel O MH Vppena | —/WKPCFG —/WKPCFG AE14
GPIO192
Al | SOUTD DSPI D data output O
A2 | — — —
G GPIO192 GPIO I/O
193 | EMIOS14_IRQO_ P | EMIOS14 eMIOS channel 0 MH | Vppgra | —/WKPCFG | —/WKPCFG AC14
GPI0193 -
Al | IRQO External interrupt request I
A2 | CNTXD FlexCAN D transmit (e}
G | GPIO193 GPIO 110
194 | EMIOS15_IRQ1_ P EMIOS15 eMIOS channel O MH Vppens | —/WKPCFG —/WKPCFG AD14
GPI10194
Al | IRQ1 External interrupt request I
A2 | CNRXD FlexCAN D receive |
G GPI0194 GPIO /10
195 | EMIOS16_ETPUBO_ P EMIOS16 eMIOS channel 110 MH Vppensa | —/WKPCFG —/WKPCFG AF15
GPIO195
Al | ETPUBO eTPU B channel O
A2 | FR_DBGJ3] FlexRay debug (0]
G GPIO195 GPIO I/O
196 | EMIOS17_ETPUB1_ P EMIOS17 eMIOS channel I/O MH VppeHa | —/WKPCFG —/WKPCFG AE15
GPI0196
Al | ETPUBL eTPU B channel @)
A2 | FR_DBGJ2] FlexRay debug (0]
G | GPIO196 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
o 0 a
197 | EMIOS18_ETPUB2_ P EMIOS18 eMIOS channel 110 MH VppeHa | —/WKPCFG —/WKPCFG AC15
GPIO197
Al | ETPUB2 eTPU B channel (0]
A2 | FR_DBGJ1] FlexRay debug O
G GPIO197 GPIO 1/0
198 | EMIOS19_ETPUB3_ P EMIOS19 eMIOS channel I/0 MH Vppensa | —/WKPCFG —/WKPCFG AD15
GP10198
Al | ETPUB3 eTPU B channel O
A2 | FR_DBGJO0] FlexRay debug (0]
G GP10198 GPIO 110
199 | EMIOS20_ETPUB4_ P | EMIOS20 eMIOS channel /0| MH | Vppgns | —/WKPCFG | —/WKPCFG AF16
GPI0199
Al | ETPUB4 eTPU B channel O
A2 | — — _
G GPIO199 GPIO 1/0
200 | EMIOS21_ETPUBS_ P EMIOS21 eMIOS channel 110 MH Vppens | —/WKPCFG —/WKPCFG AE16
GP10200
Al | ETPUBS eTPU B channel (0]
A2 | — — —
G | GPI0200 GPIO /o
201 | EMIOS22_ETPUB6_ P | EMIOS22 eMIOS channel /O | MH | Vppenws | —/WKPCFG | —/WKPCFG | AC16
GP10201
Al | ETPUB6 eTPU B channel O
A2 | — — _
G | GPIO201 GPIO 1o}
202 | EMIOS23_ETPUB7_ P | EMIOS23 eMIOS channel /O | MH | Vppenws | —/WKPCFG | —/WKPCFG | AD16
GP10202
Al | ETPUB7 eTPU B channel o
A2 | — — _
G GP10202 GPIO 1/0
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T =| 37 ] RESET’ RESET® (416)
O e
203 | EMIOS24_PCSBO0_ P EMIOS24 eMIOS channel I/O MH VppeHa | —/WKPCFG —/WKPCFG AF17
GP10203
Al | PCSBO DSPI B peripheral chip select I/O
A2 | — — —
G GP10203 GPIO /10
204 | EMIOS25_PCSB1_ P EMIOS25 eMIOS channel I/0 MH Vppena | —/WKPCFG —/WKPCFG AE17
GPI0204
Al | PCSB1 DSPI B peripheral chip select (0]
A2 | — — _
G GPIO204 GPIO I/O
432 | EMIOS26_PCSB2_ P | EMIOS26 eMIOS channel /0| MH | Vppgma | —/WKPCFG | —/WKPCFG AD17
GP10432 . .
Al | PCSB2 DSPI B peripheral chip select (0]
A2 | — — _
G GPI0O432 GPIO 110
433 | EMIOS27_PCSB3_ P EMIOS27 eMIOS channel I/O MH Vppens | —/WKPCFG —/WKPCFG AC17
GP10433
Al | PCSB3 DSPI B peripheral chip select O
A2 | — — _
G GPl10433 GPIO /10
434 | EMIOS28_PCSCO_ P | EMIOS28 eMIOS channel /0| MH | Vppema | —/WKPCFG | —/WKPCFG AF18
GPI0434 . .
Al | PCSCO DSPI C peripheral chip select 1/0
A2 | — — _
G GPIO434 GPIO I/O
435 | EMIOS29_PCSC1_ P | EMIOS29 eMIOS channel /0| MH | Vppema | —/WKPCFG | —/WKPCFG AE18
GPI0435 . .
Al | PCSC1 DSPI C peripheral chip select O
A2 | — — _
G GPIO435 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
[a) o >
o
436 | EMIOS30_PCSC2_ P EMIOS30 eMIOS channel 110 MH VppeHa | —/WKPCFG —/WKPCFG AD18
GPI10436 - -
Al | PCSC2 DSPI C peripheral chip select O
A2 | — — _
G | GPIO436 GPIO o]
437 | EMIOS31_PCSC5_ P EMIOS31 eMIOS channel 110 MH Vppensa | —/WKPCFG —/WKPCFG AC18
GP10437 . .
Al | PCSC5 DSPI C peripheral chip select O
A2 | — — _
G GPIO437 GPIO 110
eQADC
— | ANAO P | ANAQY eQADC A analog input | AE/up- | Vppa_a1 ANAO ANAO A4
down
— | ANAL P | ANAL1C eQADC A analog input || AEMup- | Vppa_a1 ANA1 ANA1 B5
down
— | ANA2 P | ANA2TC eQADC A analog input | AE/up- | Vppa_a1 ANA2 ANA2 C5
down
— | ANA3 P | ANA31O eQADC A analog input || AEMup- | Vppa_a1 ANA3 ANA3 D6
down
— | ANA4 P | ANA4L eQADC A analog input | AE/up- | Vppa_a1 ANA4 ANA4 A5
down
— | ANAB P | ANA5IO eQADC A analog input || AEMup- | Vppa_a1 ANA5 ANA5 B6
down
— | ANAG P | ANAG™Y eQADC A analog input | AE/up- | Vppa_a1 ANAG6 ANAG Cc6
down
— | ANA7 P | ANATIO eQADC A analog input || AEMup- | Vppa_a1 ANA7 ANA7 D7
down
— | ANA8 P | ANA8 eQADC A analog input | AE Vppa_A1 ANAS ANA8 A6
— | ANA9 P | ANA9 eQADC A analog input | AE | Vppa a1 ANA9 ANA9 c7
— | ANA1O P | ANALO eQADC A analog input [ AE | Vppa a1 ANA10 ANA10 B7
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Table 3-4. Signal Properties and Muxing Summary (continued)

- 10
5 s 5 4 wg State State Package
% Signal Name? < Function® Function Summary o | & 8 during7 after . Location
o a .5 ) S RESET RESET (416)
o a
— | ANALL P | ANAL1 eQADC A analog input | AE | Vppa a1 ANA11 ANA11 A7
— | ANAL2 P | ANA12 eQADC A analog input | AE | Vppa a1 ANA12 ANA12 D8
— | ANAL3 P | ANA13 eQADC A analog input | AE | Vppa a1 ANA13 ANA13 cs
— | ANA14 P | ANA14 eQADC A analog input | AE | Vppa a1 ANA14 ANA14 B8
— | ANA15 P | ANA15 eQADC A analog input | AE | Vppa a1 ANA15 ANA15 A8
— | ANA16 P | ANA16 eQADC A analog input | AE | Vppa a1 ANA16 ANA16 D9
— | ANAL7 P | ANAL7 eQADC A analog input [ AE | Vppa a1 ANA17 ANA17 c9
— | ANA18 P ANA18 eQADC A analog input | AE Vbpa AL ANA18 ANA18 D10
— | ANA19 P | ANAL9 eQADC A analog input | AE | Vppa a1 ANA19 ANA19 C10
— | ANA20 P | ANA20 eQADC A analog input | AE Vopa_ A1 ANA20 ANA20 D11
— | ANA21 P | ANA21 eQADC A analog input | AE | Vppa a1 ANA21 ANA21 C11
— | ANA22 P ANA22 eQADC A analog input | AE Vbpa_ AL ANA22 ANA22 D12
— | ANA23 P ANA23 eQADC A analog input | AE Vbpa_ AL ANA23 ANA23 C12
— | AN24 P | AN24 eQADC A and B shared analog input | | AE VbpA_Ao AN24 AN24 B12
— | AN25 P | AN25 eQADC A and B shared analog input | | AE Vbpa_A0 AN25 AN25 D13
— | AN26 P | AN26 eQADC A and B shared analog input | | AE Vbpa_Ao AN26 AN26 C13
— | AN27 P | AN27 eQADC A and B shared analog input | | AE Vbpa_Ao AN27 AN27 B13
— | AN28 P | AN28 eQADC A and B shared analog input | | AE Vbpa_A0 AN28 AN28 Al3
— | AN29 P | AN29 eQADC A and B shared analog input | | AE Vbpa_Ao AN29 AN29 B14
— | AN30 P | AN30 eQADC A and B shared analog input | | AE Vppa_B1 AN30 AN30 Ci4
— | AN31 P | AN31 eQADC A and B shared analog input | | AE Vbpa_B1 AN31 AN31 D14
— | AN32 P | AN32 eQADC A and B shared analog input | | AE Vopa_B1 AN32 AN32 Al4
— | AN33 P | AN33 eQADC A and B shared analog input | | AE Vbpa_BO AN33 AN33 B15
— | AN34 P | AN34 eQADC A and B shared analog input | | AE Vbpa_BO AN34 AN34 Ci15
— | AN35 P | AN35 eQADC A and B shared analog input | | AE Vbpa_BO AN35 AN35 D15
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c ot

O s S 4 wg State State Package

% Signal Name? = Function® Function Summary o | & I during after Location

= T =| 37 ] RESET’ RESET® (416)

o 0 a

— | AN36 P | AN36 eQADC A and B shared analog input | | AE Vppa_B1 AN36 AN36 A15

— | AN37 P | AN37 eQADC A and B shared analog input | | AE VbpA_BO AN37 AN37 C16

— | AN38 P | AN38 eQADC A and B shared analog input | | AE Vbpa_BoO AN38 AN38 C17

— | AN39 P | AN39 eQADC A and B shared analog input | | AE Vbpa_BO AN39 AN39 D16

— | ANBO P | ANBO eQADC B analog input | | AE/up- | Vppa Bo ANBO ANBO c18
down

— | ANB1 P ANB1 eQADC B analog input | AE/up- Vbpa_BO ANB1 ANB1 D17
down

— | ANB2 P | ANB2 eQADC B analog input | AE/up- | Vppa_po ANB2 ANB2 D18
down

— | ANB3 P ANB3 eQADC B analog input | AE/up- Vbpa_BO ANB3 ANB3 D19
down

— | ANB4 P | ANB4 eQADC B analog input | AE/up- | Vppa_po ANB4 ANB4 C19
down

— | ANB5 P ANB5 eQADC B analog input | AE/up- Vbpa_BoO ANB5 ANB5 C20
down

— | ANB6 P | ANB6 eQADC B analog input | AE/up- | Vppa_po ANB6 ANB6 B19
down

— | ANB7 P ANB7 eQADC B analog input | AE/up- Vbpa_BoO ANB7 ANB7 A20
down

— | ANB8 P | ANB8 eQADC B analog input | AE Vbpa_BO ANB8 ANB8 B20

— | ANB9 P | ANB9 eQADC B analog input | AE | Vppa Bo ANB9 ANB9 D20

— | ANB10 P ANB10 eQADC B analog input | AE Vbpa_Bo ANB10 ANB10 B21

— | ANB11 P ANB11 eQADC B analog input | AE Vbpa_BO ANB11 ANB11 A21

— | ANB12 P | ANB12 eQADC B analog input | AE | Vppa 8o ANB12 ANB12 c21

— | ANB13 P | ANB13 eQADC B analog input | AE | Vppa 8o ANB13 ANB13 D21

— | ANB14 P | ANB14 eQADC B analog input | AE | Vppa Bo ANB14 ANB14 A22

— | ANB15 P | ANB15 eQADC B analog input [ AE | Vppa Bo ANB15 ANB15 B22
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Table 3-4. Signal Properties and Muxing Summary (continued)

- 10

5 s 5 4 wg State State Package
% Signal Name? < Function® Function Summary o | & 8 during7 after . Location
o a .5 ) S RESET RESET (416)
o a

— | ANB16 P ANB16 eQADC B analog input | AE Vbpa_BO ANB16 ANB16 Cc22
— | ANB17 P ANB17 eQADC B analog input | AE Vbpa_BoO ANB17 ANB17 A23
— | ANB18 P | ANB18 eQADC B analog input | AE | Vppa 8o ANB18 ANB18 B23
— | ANB19 P | ANB19 eQADC B analog input | AE | Vppa Bo ANB19 ANB19 c23
— | ANB20 P | ANB20 eQADC B analog input | AE | Vppa Bo ANB20 ANB20 D22
— | ANB21 P ANB21 eQADC B analog input | AE Vbpa_Bo ANB21 ANB21 A24
— | ANB22 P ANB22 eQADC B analog input | AE Vbpa_Bo ANB22 ANB22 B24
— | ANB23 P ANB23 eQADC B analog input | AE Vbpa_BO ANB23 ANB23 A25
— | VRH_A P VRH_A ADC A Voltage reference high I | VDDINT | VgH A VRH_A VRH_A Al2
— | VRL_A P VRL_A ADC A \oltage reference low I | VSSINT | Vg A VRL_A VRL_A All
— | VRH_B P VRH_B ADC B Voltage reference high I | VDDINT | Vg B VRH_B VRH_B A19
— | VRL_B P VRL_B ADC B Voltage reference low | VSSINT | VgL B VRL_B VRL_B A18
— | REFBYPCB P REFBYPCB ADC B Reference bypass capacitor | AE Vopa o | REFBYPCB REFBYPCB B18
— | REFBYPCA P REFBYPCA ADC A Reference bypass capacitor | AE Vopa a1 | REFBYPCA REFBYPCA Bl1
— | VDDA_AQ P | VDDA_A Internal logic supply input | VDDE | Vppa_ao VDDA_AO VDDA_AO A9
— | VDDA_Al P VDDA_A Internal logic supply input | VDDE | Vppa_ a1 VDDA_A1 VDDA_A1l B9
— | REFBYPCA1 P REFBYPCAL ADC A Reference bypass capacitor | AE Vppa_a1 | REFBYPCAL | REFBYPCAL A10
— | VSSA_Al1 P VSSA_A Ground | VSSE | Vssa a1 VSSA_A1l VSSA_Al B10
— | VDDA_BO P VDDA_B Internal logic supply input | VDDE | Vppa_Bo VDDA_BO VDDA_BO Al6
— | VDDA_B1 P VDDA_B Internal logic supply input | VDDE | Vppa B1 VDDA_B1 VDDA_B1 B16
— | vssA_Bo P | VSSA B Ground | | VSSE | Vssa o | VSSA_BO VSSA_BO B17
— | REFBYPCB1 P REFBYPCB1 ADC B Reference bypass capacitor | AE Vopa_po | REFBYPCB1 | REFBYPCB1 Al7
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
a) >
0] o
FlexRay
248 | FR_A_TX_ P FR_A TX FlexRay A transfer O FS VppE2 —/Up —/Up AD4
GP10248 (-/-for Rev.1 | (—/—for Rev.1
Al | — - - of the device) | of the device)
A2 | — — —
G | GPl0O248 GPIO 110
249 | FR_A_RX_ P FR_A_RX FlexRay A receive | FS VppE2 —/Up —/Up AE3
GP10249 (~/—for Rev.1 | (—/—for Rev.1
Al | — — - of the device) | of the device)
A2 | — — _
G | GPIO249 GPIO 110
250 | FR_A TX_EN_ P FR_A TX_EN FlexRay A transfer enable O FS VopE2 —/Up —/Up AF3
GP10250 (~/-for Rev.1 | (—/—for Rev.1
Al | — - - of the device) | of the device)
A2 | — — —
G GPIO250 GPIO I/O
251 | FR_B_TX_ P FR_B_TX FlexRay B transfer O FS VppE2 —/Up —/Up AD5
GP10251 (-/—for Rev.1 | (—/—for Rev.1
Al | — - - of the device) | of the device)
A2 | — — —
G GPIO251 GPIO 110
252 | FR_B_RX_ P FR_B_RX FlexRay B receive | FS VppE2 —/Up —/Up AE4
GP10252 (~/—for Rev.1 | (—/—for Rev.1
Al | — — - of the device) | of the device)
A2 | — — _
G | GPIO252 GPIO 110
253 | FR_B_TX _EN_ P FR_B TX_EN FlexRay B transfer enable O FS VopE2 —/Up —/Up AF4
GP10253 (~/-for Rev.1 | (—/—for Rev.1
Al | — - - of the device) | of the device)
A2 | — — —
G GPIO253 GPIO I/O
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
a >
0] o
FlexCAN
83 | CNTXA_TXDA_ P | CNTXA FlexCAN A transmit MH | Vppena —/Up —/Up AF19
GPI083 -
Al | TXDA eSCI A transmit
A2 | — — —
G | GPIO83 GPIO 110
84 | CNRXA_RXDA_ P CNRXA FlexCAN A receive | MH VDDEH4 —/Up —/Up AE19
GPI1084
Al | RXDA eSCI A receive |
A2 | — — _
G | GPIO84 GPIO o]
85 | CNTXB_PCSC3_ P | CNTXB FlexCAN B transmit ) MH VDDEH4 —/Up —/Up AD19
GPI085 . .
Al | PCSC3 DSPI C peripheral chip select O
A2 | — — —
G GPIO85 GPIO 110
86 | CNRXB_PCSC4_ P CNRXB FlexCAN B receive | MH VDDEH4 —/Up —/Up AC19
GPI1086 - -
Al | PCSC4 DSPI C peripheral chip select O
A2 | — — —
G | GPIO86 GPIO 110
87 | CNTXC_PCSD3_ P CNTXC FlexCAN C transmit O MH VDDEH4 —/Up —/Up AF20
GP1087
Al | PCSD3 DSPI D peripheral chip select O
A2 | — — —
G | GPIO87 GPIO o]
88 | CNRXC_PCSD4_ P | CNRXC FlexCAN C receive | MH VDDEH4 —/Up —/Up AE20
GPIO88
Al | PCSD4 DSPI D peripheral chip select (0]
A2 | — — —
G GPIO88 GPIO I/O
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
a) >
0] o
246 | CNTXD_ P | CNTXD FlexCAN D transmit O | MH | Vppema —IUp —/Up AD20
GP10246
Al | — — —
A2 | — — —
G GP10246 GPIO /10
247 | CNRXD_ P | CNRXD FlexCAN D receive | MH | Vopena —IUp —IUp AC20
GPI10247
AL | — — _
A2 | — — _
G GPI0247 GPIO I/O
eSClI
89 | TXDA_ P | TXDA eSCl A transmit ) MH VDDEH1 —/Up —/Up M2
GPIO89
AL | — — _
A2 | — — _
G GPIO89 GPIO 1/O
90 | RXDA _ P RXDA eSCI A receive | MH VDDEH1 —/Up —/Up M3
GPIO90
AL | — — _
A2 | — — _
G GPI1090 GPIO |
91 | TXDB_PCSD1_ P | TXDB eSCI B transmit MH | Vppent —IUp —/Up P1
GPI091
Al | PCSD1 DSPI D peripheral chip select
A2 | — — —
G GPI1091 GPIO /10
92 | RXDB_PCSD5_ P | RXDB eSClI B receive | MH VDDEH1 —/Up —/Up N1
GPIO92 , .
Al | PCSD5 DSPI D peripheral chip select O
A2 | — — _
G GPIO92 GPIO I/O
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
a) >
0] o
244 | TXDC_ETRIGO_ P | TXDC eSCI C transmit o) MH | Vppena —/Up —/Up AF23
GP10244
Al | ETRIGO eQADC trigger input |
A2 | — — _
G GPl10244 GPIO /10
245 | RXDC_ P | RXDC eSClI C receive I MH | Vppens —/Up —/Up AD22
GPI10245
Al | — — _
A2 | — — _
G GPI0245 GPIO I/O
DSPI
93 | SCKA_PCSC1_ P | SCKA DSPI A clock /0| MH | Vppens —/Up —/Up ADS8
GP1093 . .
Al | PCSC1 DSPI C peripheral chip select O
A2 | — — _
G GPIO93 GPIO 1/O
94 | SINA_PCSC2_ P | SINA DSPI A data input I MH | Vppens —/Up —/Up AF7
GP1094 . .
Al | PCSC2 DSPI C peripheral chip select O
A2 | — — —
G GPIO94 GPIO /10
95 | SOUTA_PCSC5_ P | SOUTA DSPI A data output O | MH | Vppems —/Up —/Up AD7
GPI0O95
Al | PCSC5 DSPI C peripheral chip select O
A2 | — — _
G GPI1095 GPIO /10
96 | PCSA0_PCSD2_ P PCSA0 DSPI A peripheral chip select 1/0 MH VDDEH3 —/Up —/Up AEG6
GPIO96
Al | PCSD2 DSPI D peripheral chip select (0]
A2 | — — _
G GPIO96 GPIO I/O
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
a >
0] o
97 | PCSALl_ P PCSAl DSPI A peripheral chip select O MH VDDEH3 —/Up —/Up AC6
GPI1097
Al | — — —
A2 | — — _
G | GPIO97 GPIO 110
98 | PCSA2_ P PCSA2 DSPI A peripheral chip select O MH VDDEH3 —/Up —/Up AC7
GPIO98
Al | — — —
A2 | — — —
G GPIO98 GPIO I/O
99 | PCSA3_ P PCSA3 DSPI A peripheral chip select (6] MH VDDEH3 —/Up —/Up AE7
GPI1099
Al | — — —
A2 | — — —
G | GPIO99 GPIO 110
100 | PCSA4_ P PCSA4 DSPI A peripheral chip select O MH VDpDEH3 —/Up —/Up AES5
GPI0100
Al | — — —
A2 | — — _
G | GPIO100 GPIO 110
101 | PCSA5_ETRIG1 P PCSA5 DSPI A peripheral chip select O MH VDDEH3 —/Up —/Up AD6
GPIO101
Al | ETRIG1 eQADC trigger input |
A2 | — — —
G GPIO101 GPIO I/O
102 | SCKB_ P | SCKB DSPI B clock /0| MH | Vppeus —/Up —/Up AE8
GPI0102
Al | — — _
A2 | — — —
G GPIO102 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
a >
0] o
103 | SINB_ P |SINB DSPI B data input I MH | Vppens —I/Up —/Up AE9
GPI0103
Al | — — _
A2 | — — _
G | GPIO103 GPIO o]
104 | SOUTB_ P | SOUTB DSPI B data output @) MH VDDEH3 —/Up —/Up AF9
GPIO104
Al | — — —
A2 | — — —
G GPIO104 GPIO 110
105 | PCSBO_PCSD2_ P PCSBO DSPI B peripheral chip select 110 MH VDDEH3 —/Up —/Up AD9
GPIO105 . .
Al | PCSD2 DSPI D peripheral chip select O
A2 | — — —
G | GPIO105 GPIO 110
106 | PCSB1_PCSDO_ P PCSB1 DSPI B peripheral chip select O MH VDDEH3 —/Up —/Up AC9
GPIO106
Al | PCSDO DSPI D peripheral chip select I/O
A2 | — — —
G | GPIO106 GPIO o]
107 | PCSB2_SOUTC_ P PCSB2 DSPI B peripheral chip select O MH VDDEH3 —/Up —/Up AF8
GPIO107
Al | SOUTC DSPI C data output O
A2 | — — —
G GPIO107 GPIO 110
108 | PCSB3_SINC_ P PCSB3 DSPI B peripheral chip select (6] MH VDDEH3 —/Up —/Up AD10
GPI0108 -
Al | SINC DSPI C data input |
A2 | — — —
G | GPIO108 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

% c “
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
a) >
0] o
109 | PCSB4_SCKC_ P PCSB4 DSPI B peripheral chip select O MH VDDEH3 —/Up —/Up ACS8
GPI10109
Al | SCKC DSPI C clock 110
A2 | — — _
G | GPIO109 GPIO 110
110 | PCSB5_PCSCO_ P PCSB5 DSPI B peripheral chip select O MH VDDEH3 —/Up —/Up AF6
GPI0110 . .
Al | PCSCO DSPI C peripheral chip select 1/0
A2 | — — —
G GPI0O110 GPIO I/O
235 | SCKC_SCK_C_LVDSP_ P | SCKC DSPI C clock /0 | MH+ | Vppgna —/Up —IUp AD21
GPI10235 . — LVDS
Al | SCK_C_LVDSP LVDS+ downstream signal positive (0]
output clock
A2 | — — —
G GP10235 GPIO I/O
236 | SINC_SCK_C_LVDSM_ P SINC DSPI C data input | MH+ VDDEH4 —/Up —/Up AE22
GP10236 - - LVDS
Al | SCK_C_LVDSM LVDS- downstream signal negative (0]
output clock
A2 | — — —
G GP10236 GPIO I/O
237 | SOUTC_SOUT_C_LVDSP_ | P SOuUTC DSPI C data output (0] MH+ VDDEH4 —/Up —/Up AF21
GPI10237 . — LVDS
Al | SOUT_C_LVDSP LVDS+ downstream signal positive (0]
output data
A2 | — — —
G GP10237 GPIO I/O
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c o
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
a) >
0] o
238 | PCSCO_SOUT_C_LVDSM_ | P PCSCO DSPI C peripheral chip select /O | MH+ VDDEH4 —/Up —/Up AE21
GP10238 LVDS
Al | SOUT_C_LVDSM LVDS- downstream signal negative (0]
output data
A2 | — — —
G | GPIO238 GPIO 110
239 | PCSC1_ P PCSC1 DSPI C peripheral chip select O MH VDDEH4 —/Up —/Up AC22
GP10239
Al | — — —
A2 | — — _
G | GPIO239 GPIO 110
240 | PCSC2_GPIO240 P PCSC2 DSPI C peripheral chip select O MH VDDEHS —/Up —/Up AE23
Al | — — —
A2 | — — —
G GPI10240 GPIO I/O
241 | PCSC3_GPI0O241 P PCSC3 DSPI C peripheral chip select (6] MH VDDEHS —/Up —/Up AD23
Al | — — —
A2 | — — —
G GPIO241 GPIO 110
242 | PCSC4_GPI0O242 P PCSC4 DSPI C peripheral chip select O MH VDDEHS —/Up —/Up AF24
Al | — — —
A2 | — — —
G | GPIO242 GPIO 110
243 | PCSC5_GPI0O243 P PCSC5 DSPI C peripheral chip select O MH VDDEHS —/Up —/Up AE24
Al | — — —
A2 | — — —
G GPI10243 GPIO I/O
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c ot
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T = 3 o RESET’ RESET® (416)
&) >
0] o
Reset and Clocks
— | RESET P RESET External reset input | MH VDDEH1 RESET/Up RESET/Up R2
230 | RSTOUT P | RSTOUT External reset output (e} MH VppeH1 | RSTOUT/Low RSTOUT/ A3
High
212 | BOOTCFG1_IRQ3_ P BOOTCFG1 Boot configuration | MH VDDEH1 BOOTCFG/ Input/Down N2
GPIO212 Down
Al | IRQ3 External interrupt request |
A2 | — — —
G | GPIO212 GPIO 110
213 | WKPCFG_NMI_ P WKPCFG Weak pull configuration input | MH Vppenr | WKPCFG/Up Input/Up N3
GPI10213
Al | NMI Critical interrupt to corel® I
A2 | — — —
G | GPIO213 GPIO |
208 | PLLCFGO_IRQ4_ P | PLLCFGO FMPLL mode configuration input | MH VppeHr | PLLCFG/Up Input/Up R3
GPI10208 -
Al | IRQ4 External interrupt request |
A2 | — — —
G | GPIO208 GPIO lfe}
209 | PLLCFG1_IRQ5_ P | PLLCFG1 FMPLL mode configuration input | MH Vppen: | PLLCFG/Up Input/Up P2
GPI0209 - (for Rev2 of
Al | IRQ5 External interrupt request | the device:
A2 | SOUTD DSPI D data output 0 —/Up)
G | GPIO209 GPIO 110
— | PLLCFG2 P | PLLCFG2 FMPLL mode configuration input | MH VDDEH1 PLLCFG/ PLLCFG/ P3
Down Down
— | XTAL P | XTAL Crystal oscillator output ) AE Vpp33 XTAL XTAL AC26
— | EXTAL P EXTAL Crystal oscillator input | AE Vpp33 EXTAL EXTAL AB26

suonduasaq eubis



1010NpuUOodIWBS 3edsaald

8¢-¢

T 'A9Y ‘[enue a2ualajay 19]|0JIU0D0IDIN OPUXd

Table 3-4. Signal Properties and Muxing Summary (continued)

‘a': 10
O s 5 4 wg State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= T | B S} RESET’ RESET® (416)
0] o
214 | ENGCLK P ENGCLK EBI engineering clock output O F VppE2 ENGCLK/ ENGCLK/ AD1
Note: EXTCLK (External clock input) Enabled Enabled
selected through SIU register)
JTAG and Nexus
(see footnote!? about resets)
— | EVTI 1B EVTI Nexus event in | F VbbE2 —IUp EVTI/Up T4
227 | EVTO -3 1 EVTO Nexus event out o) F Vppe2 ABS/Up EVTO/HI U1
(the BAM uses this pin to
select if auto baud rate is on
or off)
219 | MCKO -3 | Mmcko Nexus message clock out F VpbE2 O/Low Disabled* T2
220 | MDOO_GPI0220 -3 | MDOO?® Nexus message data out F VbpE2 OlLow MDOO/Low U3
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A | — - .
G GPI0220 GPIO 110
221 | MDO1_GPI10221 -3 | MDO11® Nexus message data out (0] F VppE2 O/Low —/Down U4
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A2 | _ N
G | GPIO221 GPIO o]
222 | MDO2_GPI0222 -8 | MDO21® Nexus message data out o F VppE2 OlLow —/Down V1
(GPIO function on this pin is
only available on Rev.2 of the Al | — — -
device) A2 | - .
G | GPIO222 GPIO o]
223 | MDO3_GPI0223 -3 | MDO3?® Nexus message data out o) F VbpE2 OlLow —/Down V2
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A | — - .
G GPI0223 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

‘ﬁ': c an ©
O ) o o o State State Package
% Signal Name? = Function® Function Summary o | & I during after Location
= o = 3 o RESET’ RESET® (416)
o o o >
]
75 | MDO4_GPIO75 13 | MDO415 Nexus message data out o) F VpbE2 O/Low —/Down V3
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A2 | B N
G GPIO75 GPIO 110
76 | MDO5_GPIO76 -3 | MDO5?® Nexus message data out o) F VbDE2 OlLow —/Down V4
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A | - .
G | GPIO76 GPIO 110
77 | MDO6_GPIO77 -3 | MDO61® Nexus message data out o) F VpbE2 O/Low —/Down w1
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A2 | _ _
G | GPIO77 GPIO 110
78 | MDO7_GPIO78 -3 | MDO7%® Nexus message data out o) F VbpE2 OlLow —/Down w2
(GPIO function on this pin is
only available on Rev.2 of the Al | — — -
device) A2 | B N
G | GPIO78 GPIO lle}
79 | MDO8_GPIO79 -3 | MDO8'® Nexus message data out o) F VbDE2 OlLow —/Down w3
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A | - .
G | GPIO79 GPIO 110
80 | MDO9_GPIO80 -3 | MDO9'® Nexus message data out o) F VpbE2 O/Low —/Down Y1
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A2 | _ _
G | GPIO80 GPIO 110
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Table 3-4. Signal Properties and Muxing Summary (continued)

o c ot
O s S 4 wg State State Package
% Signal Name? = Function® Function Summary o | & 8 during after Location
= T = 3 o RESET’ RESET® (416)
al & =
]
81 | MDO10_GPIO81 -3 | MDO10%® Nexus message data out (0] F VppE2 O/Low —/Down Y2
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A2 | B N
G | GPIO81 GPIO 110
82 | MDO11_GPIO82 - | MDO11% Nexus message data out o) F VbDE2 OlLow —/Down Y3
(GPIO function on this pin is
only available on Rev.2 of the Al | — - -
device) A | - .
G GPIO82 GPIO I/O
231 | MDO12_GPI0231 -3 | MDO12%° Nexus message data out o) F VpbE2 O/Low —/Down AAL
Al | — — _
A2 | — — —_
G | GPIO231 GPIO /o
232 | MDO13_GPI0232 -3 | MDO13%% Nexus message data out O F VppE2 O/Low —/Down AA2
Al | — — —
A2 | — — —
G | GPIO232 GPIO o
233 | MDO14_GP10233 -3 | MDO14% Nexus message data out o) F VbDE2 OlLow —/Down AA3
Al | — — —
A2 | — — —
G GPIO233 GPIO I/O
234 | MDO15_GPI0234 -3 | MDO15% Nexus message data out o) F VpbE2 O/Low —/Down Y4
Al | — — _
A2 | — — —_
G | GPIO234 GPIO /o
224 | MSEOO -3 | MSEOO?® Nexus message start/end out O F VppE2 O/Low MSEO/HI u2
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Table 3-4. Signal Properties and Muxing Summary (continued)

& 5| % | «
O ) o o o State State Package
% Signal Name P Function® Function Summary ‘8’ ~ o] during after Location
= T = 3 o RESET’ RESET® (416)
O a < >
225 | MSEO1 -2 | MSEO11® Nexus message start/end out F VppE2 O/Low MSEO/HI T3
226 | RDY -1 | RDY Nexus ready output F VbbE2 OlLow RDY/HI R4
— | TCK -3 TCeK JTAG test clock input I F VppE? TCK/Down TCK/Down AB2
— | TDI -3 1 1DI JTAG test data input | F Vppe2 TDI/Up TDI/Up AC2
228 | TDO - | TDO JTAG test data output o) F VbpE2 TDO/Up TDO/Up AB1
— | TMS - | ™S JTAG test mode select input | F VbpE2 TMS/Up TMS/Up AB3
— | JCOMP -2 | sJcomp JTAG TAP controller enable | F Vppez | JCOMP/Down | JCOMP/Down R1
— | TEST — | TEST Test mode select (not for customer | F Vppen1 | TEST/Down TEST/Down B4
use)
— | VDDSYN — | VDDSYN Clock synthesizer power input [ VDDE | Vppsyn VDDSYN VDDSYN AD26
— | VSSSYN — | VSSSYN Clock synthesizer ground input I VSSE | Vppsyn VSSSYN VSSSYN AA26
— | vsTBY — | vsTBY SRAM standby power input I | VHV | Vppem VSTBY VSTBY M4
— | REGSEL — | REGSEL Selects regulator mode | AE VDpDREG REGSEL REGSEL w23
(Linear/Switch mode)
— | REGCTL — | REGCTL Regulator controller output to ) AE VDpDREG REGCTL REGCTL Y26
base/gate of power transistor
— | VSSFL — | VSSFL Tie to Vgg | VSS VDDREG VSSFL VSSFL AB25
— | VDDREG — | VDDREG Source voltage for on-chip regulators | | VDDINT | Vppreg VDDREG VDDREG AA25
and Low voltage detect circuits

The GPIO number is the same as the corresponding pad configuration register (SIU_PCRn) number in pins that have GPIO functionality. For pins that do not
have GPIO functionality, this number is the PCR number.

The primary signal name is used as the pin label on the BGA map for identification purposes. However, the primary signal function is not available on all devices

and is indicated by a dash in the following table columns: Signal Functions, P/F/G, and 1/O Type.

P/A/G stands for Primary/Alternate/GPIO. This column indicates which function on a pin is Primary, Alternate 1, Alternate 2, (Alternate n) and GPIO.

Each line in the Function column corresponds to a separate signal function on the pin. For all device I/O pins, the primary, alternate, or GPIO signal functions
are designated in the PA field of the SIU_PCRn registers except where explicitly noted.
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MH = High voltage, medium speed

F = Fast speed

FS = Fast speed with slew

AE = Analog with ESD protection circuitry (up/down = pull up and pull down circuits included in the pad)

VHV = Very high voltage

VDDE (fast I/O) and VDDEH (slow I/O) power supply inputs are grouped into segments. Each segment of VDDEH pins can connect to a separate 3.3-5.0 V
(+5%/-10%) power supply input. Each segment of VDDE pins can connect to a separate 1.8-3.3 V (x10%) power supply.

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, ABS —
Auto Baud Select (during Reset or until JCOMP assertion). 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.

This signal name includes eTPU_C functionality that this device does not have. This is for forward compatibility with devices that have an eTPU_C.

10 During and just after POR negates, internal pull resistors can be enabled, resulting in as much as 4 mA of current draw. The pull resistors are disabled when

the system clock propagates through the device.

11 NMI does not have a PCR PA configuration; it is enabled when NMI is enabled through the SIU_IREER and SIU_IFEER registers.
12 Nexus reset is different than system reset; MDO 1-11 are enabled when trace (RPM or FPM) is enabled, and MDO 12-15 when FPM trace is enabled. MSEO

and MCKO are also dependent on trace (RPM or FPM) being enabled.

13 The Nexus pins don't have a “primary” function as they are not configured by the SIU. The pins are selected by asserting JCOMP and configuring the NPC.

SIU values have no effect on the function of these pins once enabled.

14 MCKO is disabled from reset; it can be enabled from the tool (controlled by Nexus NPC_PCR register).

Refer to the PXR40 Microcontroller Data Sheet for ball-map figures.
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Signal Descriptions

3.3

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

Detailed Signal Description

3.3.1

eTPU Signals

Table 3-5. eTPU Signals

Signal Name

Description

TCRCLKA_IRQ7_GPIO113

TCRCLKA_IRQ[7]_GPIO[113] is the TCR clock input for the eTPU A module. The first
alternate function is an external interrupt request input for the SIU module.

ETPUA[0:11] ETPUA[12:23]_
GPIO[114:125]

ETPUA[0:11] _ETPUA[12:23]_GPIO[114:125] is an input/output channel pin for the eTPU
A module. ETPUA[N] is the primary function and is an input/output channel for the eTPU
A module. The alternate function, ETPUA[m], is an output channel for the eTPU A module.
When configured as ETPUA[m], the pin functions as output only.

ETPUA12_PCSB1_GPIO126

ETPUA13_PCSB3_GPIO127

ETPUA14_PCSB4_GPIO128

ETPUA15_PCSB5_GPIO129

Input/output channel pin for the eTPU A module. The first alternate function is a peripheral
chip select for the DSPI B module.

ETPUA16_PCSD1_GPIO130

ETPUA17_PCSD2_GPIO131

ETPUA18_PCSD3_GPI0132

ETPUA19_PCSD4_GPIO133

Input/output channel pin for the eTPU A module. The first alternate function is a peripheral
chip select for the DSPI D module.

ETPUA20_IRQ8_GPIO134

ETPUA21_IRQ9_GPIO135

ETPUA22_IRQ10_GPIO136

ETPUA23_IRQ11_GPIO137

ETPUA24_IRQ12_GPIO138

ETPUA25_IRQ13_GPIO139

ETPUA26_IRQ14_GPIO140

ETPUA27_IRQ15_GPI0141

Input/output channel pin for the eTPU A module. The first alternate function is an external
interrupt request input for the SIU module.

ETPUA28_PCSC1_GPIO142

ETPUA29_PCSC2_GPI0O143

ETPUA30_PCSC3_GPI0144

ETPUA31_PCSC4_GPI0145

Input/output channel pin for the eTPU A module. The first alternate function is a peripheral
chip select for the DSPI C module.

TCRCLKB_IRQ6_GPI0146

TCRCLKB_IRQ[6]_GPIO[146] is the TCR B clock input for the eTPU module. The
alternate function is an external interrupt request input for the SIU module.

ETPUB[0:15]_ETPUB[16:31]
GPIO[147:162]

ETPUB[0:15]_ETPUBJ[16:31]_GPIO[147:162] are 16 input/output channel pins for the
eTPU B module. The alternate functions are output channels for the eTPU B module; that
is, when configured as ETPUB[16:31], the pins function as outputs only.

PXR40 Microcontroller Reference Manual, Rev. 1

Freescale Semiconductor
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Signal Descriptions

Table 3-5. eTPU Signals (continued)

Signal Name

Description

ETPUB[16:19]_PCSA[1:4]_
GPIO[163:166]

ETPUB[16:19]_PCSA[1:4]_GPIO[163:166] are input/ou

tput channel pins for the eTPU B

module. The alternate functions are peripheral chip select signals for DSPI A.

ETPUB[20:31]_GPIO[167:178]

ETPUB[20:31]_GPIO[167:178] are input/output channel pins for the eTPU B module.

3.3.2

IRQ and GPIO Signals

Table 3-6. IRQ and GPIO Signals *

Signal Name

Description

TCRCLKC_GPI10440

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUCO_GPIO441

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUC1_GPI10442

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUC2_GPI10443

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUC3_GPI0O444

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUC4_GPI10445

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUC5_GPI0O446

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUC6_GPI10447

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUC7_GPI10448

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUC8_GPI10449

This pin does not have a primary function assigned to it.
for eTPU_C for compatibility with future devices.

The primary function is reserved

ETPUCY IRQO_GPIO450

This pin does not have a primary function assigned to it
external interrupt request input for the SIU module.

. The alternate function is an

ETPUC10_IRQ1_GPIO451

This pin does not have a primary function assigned to it
external interrupt request input for the SIU module.

. The alternate function is an

ETPUCLL IRQ2_GPIO452

This pin does not have a primary function assigned to it
external interrupt request input for the SIU module.

. The alternate function is an

ETPUC12 IRQ3_GPI0453

This pin does not have a primary function assigned to it
external interrupt request input for the SIU module.

. The alternate function is an

ETPUC13_IRQ4_GPI0454

This pin does not have a primary function assigned to it
external interrupt request input for the SIU module.

. The alternate function is an

ETPUC14 IRQ5_GPIO455

This pin does not have a primary function assigned to it
external interrupt request input for the SIU module.

. The alternate function is an

ETPUC15_GPI10456

This pin does not have a primary function assigned to it.
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1 These sighal names include eTPU_C functionality that this device does not have. This is for forward compatibility with

devices that have an eTPU_C.

eMIOS Signals

Table 3-7. eMIOS Signals

Signal Name

Description

EMIOS[0:9] ETPUA[0:9]
GPIO[179:188]

EMIOS[0:9]_ETPUA[0:9]_GPIO[179:188] is an input/output channel pin for the eMIOS

module. The alternate functions are output channels for the eTPU A module; that is, when

configured as ETPUA[0:9], the pins function as outputs only.

EMIOS10_SCKD_GPIO189

EMIOS10_SCKD_GPIO189 is an input/output channel pin for the eMIOS module. The
alternate function is a DSPI clock pin for the DSPI D module.

EMIOS11_SIND_GPIO190

EMIOS11_SIND_GPIO190 is an input/output channel pin for the eMIOS module. The
alternate function is a data input pin for the DSPI D module

EMIOS12_SOUTC_GPIO191

EMIOS[12]_SOUTC_GPIO[191] is an output channel pin for the eMIOS module. The
alternate function is the data output signal for the DSPI C module.

EMIOS13_SOUTD_GPIO192

EMIOS[13]_SOUTD_GPIO[192] is an output channel pin for the eMIOS module. The
alternate function is the data output signal for the DSPI D module.

EMIOS14_IRQO_GPIO193

EMIOS[14]_IRQ[0]_GPIO[193] is an output channel pin for the eMIOS module. The
alternate function is an external interrupt request input.

EMIOS15_IRQ1_GPI0194

EMIOS[15]_IRQ[1]_GPIO[194] is an output channel pin for the eMIOS module. The
alternate function is an external interrupt request input.

EMIOS[16:23] ETPUB[0:7]_
GPIO[195:202]

Output channel pins for the eMIOS module.

channel

Alternate function is an eTPU B output

EMIOS24_PCSBO0_GPIO203

Output channel pins for the eMIOS module.

the DSPI B module.

Alternate function peripheral chip select for

EMIOS25_PCSB1_GPI0204

Output channel pins for the eMIOS module.

the DSPI B module.

Alternate function peripheral chip select for

EMIOS26_PCSB2_GPl10432

Output channel pins for the eMIOS module.

the DSPI B module.

Alternate function peripheral chip select for

EMIOS27_PCSB3_GPI0433

Output channel pins for the eMIOS module.

the DSPI B module.

Alternate function peripheral chip select for

EMIOS28_PCSCO0_GPIO434

Output channel pins for the eMIOS module.

the DSPI C module.

Alternate function peripheral chip select for

EMIOS29_PCSC1_GPIO435

Output channel pins for the eMIOS module.

the DSPI C module.

Alternate function peripheral chip select for

EMIOS30_PCSC2_GPI10436

Output channel pins for the eMIOS module.

the DSPI C module.

Alternate function peripheral chip select for

EMIOS31_PCSC5_GPI0O437

Output channel pins for the eMIOS module.

the DSPI C module.

Alternate function peripheral chip select for
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3.34 eQADC Signals

Table 3-8. eQADC Signals

Signal Name Description
ANAO-ANA23 ANA[n] is an analog input to eQADC_A’s converter pair.
AN24-AN39 AN[n] is an analog input that goes to both eQADC's converter pairs.
ANBO-ANB23 ANBI[n] is an analog input to eQADC_B'’s converter pair.
VRH_A VRHa is the voltage reference high input pin for the eQADC_A.
VRL_A VR_a is the voltage reference low input pin for the eQADC_A.
VRH_B VgrHg IS the voltage reference high input pin for the eQADC_B.
VRL_B VR g is the voltage reference low input pin for the eQADC_B.
REFBYPCB REFBYPCB is a bypass capacitor input for the eQADC_B. The REFBYPCB pin is used to

connect an external bias capacitor between the REFBYPCB pin and Vg, g. The value of
this capacitor must be 100nF. This bypass capacitor is used to provide a stable reference
voltage for the ADC.

REFBYPCA REFBYPCA is a bypass capacitor input for the eQADC_A. The REFBYPCA pin is used to
connect an external bias capacitor between the REFBYPCA pin and Vg _a. The value of
this capacitor must be 100nF. This bypass capacitor is used to provide a stable reference
voltage for the ADC.

VDDA_AO Vppan is the analog supply input pin for the eQADC_A.

VDDA _Al Vppan is the analog supply input pin for the eQADC_A.

REFBYPCA1 REFBYPCAL1 is a bypass capacitor input for the eQADC_A. The REFBYPCAL pin is used

to connect an external bias capacitor providing a stable reference voltage for the ADC.

VSSA_Al Vssan is the analog ground reference input pin for the eQADC_A.

VDDA_BO Vppan is the analog supply input pin for the eQADC_B.

VDDA_B1 Vppan is the analog supply input pin for the eQADC_B.

VSSA_BO Vssan is the analog ground reference input pin for the eQADC_B.

REFBYPCB1 REFBYPCB1 is a bypass capacitor input for the eQADC_B. The REFBYPCBL1 pin is used

to connect an external bias capacitor providing a stable reference voltage for the ADC.

3.3.5 FlexRay Signals

Table 3-9. FlexRay Signals

Signal Name Description
FR_A_TX_GPIO248 FlexRay Channel A transmit pin.
FR_A_RX_GPIO249 FlexRay Channel A receive pin.

FR_A TX _EN_GPIO250 FlexRay Channel A transmit enable pin.
FR_B TX_ GPIO251 FlexRay Channel B transmit pin.
FR_B_RX_GPIO252 FlexRay Channel B receive pin.
FR_B_TX_EN_GPIO253 FlexRay Channel B transmit enable pin.
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Table 3-9. FlexRay Signals (continued)

Signal Name

Description

ETPUC16_FR_A_TX_
GP10451

This pin does not have a primary function assigned to it. The alternate function is FlexRay
Channel A transmit.

ETPUC17 FR_A RX_
GP104581

This pin does not have a primary function assigned to it. The alternate function is FlexRay
Channel A receive.

ETPUC18 FR_A TX_EN_
GP104591

This pin does not have a primary function assigned to it. The alternate function is FlexRay
Channel A transmit enable.

1 This signal name includes eTPU_C functionality that this device does not have. This is for forward compatibility with
devices that have an eTPU_C.

FlexCAN Signals

Table 3-10. FlexCAN Signals

Signal Name

Description

CNTXA_TXDA_GPIO83

Transmit pin for the FlexCAN A module. Alternate function is the transmit pin for the eSCI
A module

CNRXA_RXDA_GPIO84

Receive pin for the FlexCAN A module. Alternate function is the receive pin for the eSCI
A module

CNTXB_PCSC3_GPIO85

Transmit pin for the FlexCAN B module. Alternate function is a peripheral chip select
output for the DSPI C module.

CNRXB_PCSC4_GPIO86

Receive pin for the FlexCAN B module. Alternate function is a peripheral chip select output
for the DSPI C module.

CNTXC_PCSD3_GPIO87

Transmit pin for the FlexCAN C module. Alternate function is a peripheral chip select
output for the DSPI C module.

CNRXC_PCSD4_GPIO88

Receive pin for the FlexCAN C module. Alternate function is a peripheral chip select
output for the DSPI C module.

CNTXD_GP10246

Transmit pin for the FlexCAN D module.

CNRXD_GPI10247

Receive pin for the FlexCAN D module.

3.3.7

eSCI Signals

Table 3-11. eSCI Signals

Signal Name

Description

TXDA_GPIO89

Transmit data pin for the eSCI A module.

RXDA _GPIO90

Receive pin for the eSCI A module.

TXDB_PCSD1_GPIO91

Transmit data pin for the eSCI B module. The alternate function is a peripheral chip select
output for the DSPI D module.

RXDB_PCSD5_GPI092

Receive pin for the eSCI B module. The alternate function is a peripheral chip select
output for the DSPI D module.
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Table 3-11. eSCI Signals (continued)

Signal Name

Description

TXDC_ETRIGO_GPI0244

Transmit data pin for the eSCI C module. The alternate function is external trigger signal
to trigger a software or hardware event. The eQADC can detect rising edge, falling edge,
high level, and low level on each of the external trigger signals. The eQADC also supports
configurable digital filters for these external trigger signals. The eQADC external trigger
input pins can be connected to the eTPU, the eMIOS, or an external signal. The source is
selected by configuring the eQADC trigger source in the SIU_ISEL4-7 registers.
ETRIG[O] is the external trigger for CFIFOO0, CFIFO2, and CFIFO4

RXDC_GP10245

Receive pin for the eSCI C module.

ETPUC19 TXDA_GPIlO460*

This pin does not have a primary function assigned to it. The alternate function is the
transmit pin for the eSCI A module

ETPUC20 RXDA _GPI04611

This pin does not have a primary function assigned to it. The alternate function is the
receive pin for the eSCI A module

ETPUC21 TXDB_GPIO4621

This pin does not have a primary function assigned to it. The alternate function is the
transmit pin for the eSCI B module

ETPUC22 RXDB_GPI0463!

This pin does not have a primary function assigned to it. The alternate function is the
receive pin for the eSCI B module

1 This signal name includes eTPU_C functionality that this device does not have. This is for forward compatibility with

devices that have an eTPU_C.

3.3.8 DSPI Signals

Table 3-12. DSPI Signals

Signal Name

Description

SCKA_PCSC1_GPIO93

SPI clock pin for the DSPI A module. The alternate signal function is a peripheral chip
select for the DSPI C module

SINA_PCSC2_GPI109%4

Data input pin for the DSPI A module. The alternate signal function is a peripheral chip
select for the DSPI C module

SOUTA_PCSC5_GPIO95

Data output pin for the DSPI A module. The alternate signal function is a peripheral chip
select for the DSPI C module

PCSA0_PCSD2_GPIO96

Peripheral chip select for the DSPI A module. The alternate signal function is a peripheral
chip select for the DSPI D module

PCSA1_GPIO97

PCSA2_GPIO98

PCSA3_GPIO99

PCSA4_GPIO100

Peripheral chip selects for the DSPI A module.

PCSA5_ETRIG1_GPIO101

Peripheral chip select for the DSPI A module. Alternate function is external trigger signal
to trigger a software or hardware event. The eQADC can detect rising edge, falling edge,
high level, and low level on each of the external trigger signals. The eQADC also supports
configurable digital filters for these external trigger signals.

The eQADC external trigger input pins can be connected to the eTPU, the eMIOS, or an
external signal. The source is selected by configuring the eQADC trigger source in the
SIU_ISEL4-7 registers.

ETRIG[1] serves as the external trigger for CFIFO1, CFIFO3, and CFIFO5.
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Table 3-12. DSPI Signals (continued)

Signal Name

Description

SCKB_GPI0102

SPI clock pin for the DSPI B module.

SINB_GPI0103

Data input pin for the DSPI B module.

SOUTB_GPIO104

Data output pin for the DSPI B module.

PCSBO_PCSD2_GPIO105

Peripheral chip select for the DSPI B module. The alternate function is peripheral chip
select for the DSPI D module.

PCSB1_PCSDO0_GPIO106

Peripheral chip select for the DSPI B module.The alternate function is peripheral chip
select for the DSPI D module.

PCSB2_SOUTC_GPIO107

Peripheral chip select for the DSPI B module. The alternate function is data output pin for
the DSPI C module

PCSB3_SINC_GPIO108

Peripheral chip select for the DSPI B module. The alternate function is data input pin for
the DSPI C module.

PCSB4_SCKC_GPIO109

Peripheral chip select for the DSPI B module. The alternate function is SPI clock pin for
the DSPI C module.

PCSB5_PCSCO_GPIO110

Peripheral chip select for the DSPI B module. The alternate function is peripheral chip
select for the DSPI C module.

SCKC_SCK_C_LVDSP_
GPI0235

SPI clock pin for the DSPI C module. The alternate function is the LVDS+ version of SCKC.

SINC_SCK_C_LVDSM_
GPI0236

Data input pin for the DSPI C module. The alternate function is the LVDS- version of
SCKC.

SOUTC_SOUT_C_LVDSP_
GPI0237

Data output pin for the DSPI C module. The alternate function is the LVDS+ version of
SOUTC.

PCSCO_SOUT_C_LVDSM_
GPI0238

Peripheral chip select for the DSPI C module. The alternate function is the LVDS- version
of SOUTC

PCSC1_GPIO239

Peripheral chip select for the DSPI B module.

PCSC2_GPI0240

Peripheral chip select for the DSPI B module.

PCSC3_GPI0O241

Peripheral chip select for the DSPI B module.

PCSC4_GPI10242

Peripheral chip select for the DSPI B module.

PCSC5_GPI10243

Peripheral chip select for the DSPI B module.

ETPUC23 PCSD5_GPI0464%

This pin does not have a primary function assigned to it. The alternate function is a
peripheral chip select for the DSPI D module.

ETPUC24 PCSD4_GPl0O4651

This pin does not have a primary function assigned to it. The alternate function is a
peripheral chip select for the DSPI D module.

ETPUC25 PCSD3_GPl04661

This pin does not have a primary function assigned to it. The alternate function is a
peripheral chip select for the DSPI D module.

ETPUC26 PCSD2_GPIO4671

This pin does not have a primary function assigned to it. The alternate function is a
peripheral chip select for the DSPI D module.

ETPUC27 PCSD1_GPlO468!

This pin does not have a primary function assigned to it. The alternate function is a
peripheral chip select for the DSPI D module.

ETPUC28 PCSDO_GPI0469!

This pin does not have a primary function assigned to it. The alternate function is a
peripheral chip select for the DSPI D module.

PXR40 Microcontroller Reference Manual, Rev. 1

Freescale Semiconductor

3-49




Signal Descriptions

Table 3-12. DSPI Signals (continued)

Signal Name

Description

ETPUC29 SCKD_GPI0470!

This pin does not have a primary function assigned to it. The alternate function is a DSPI
clock pin for the DSPI D module.

ETPUC30_SOUTD_GPI04711

This pin does not have a primary function assigned to it. The alternate function is a data
output pin for the DSPI D module.

ETPUC31 SIND_GPI04721

This pin does not have a primary function assigned to it. The alternate function is a data
input pin for the DSPI D module.

1 This signal name includes eTPU_C functionality that this device does not have. This is for forward compatibility with
devices that have an eTPU_C.

3.3.9 EBI Signals

Table 3-13. EBI Signals (Development Bus Only)

Signal Name

Description

D_CS0_GPIO256

EBI chip select output signal.

D_CS2_D_DAT31_GPIO257

EBI chip select output signal. The alternate function is data signal 31.

D_CS3_D_TEA GPI0258

EBI chip select output signal. The alternate function is TEA which indicates that an error
occurred in the current external bus transfer.

D_ADD12_GPI0259

EBI address signals.

D_ADD13_GPI10260

D_ADD14_GPI0261

D_ADD15_GPI0O262

D_ADD16_D_DAT16_GPI0263

EBI address signals with alternate functions of EBI data signals.

D_ADD17_D_DAT17_GPIO264

D_ADD18_D_DAT18 GPIO265

D_ADD19 D DAT19 GPIO266

D_ADD20_D_DAT20_GPI0267

D_ADD21_D_DAT21_GPIO268

D_ADD22_D_DAT22_GPI0269

D_ADD23_D_DAT23_GPI0270

D_ADD24 D DAT24_GPI0271

D_ADD25_D_DAT25_GPI0272

D_ADD26_D_DAT26_GPI0273

D_ADD27_D_DAT27_GPI0274

D_ADD28_D_DAT28_GPI0275

D_ADD29_D_DAT29_GPI0276

D_ADD30_D_DAT30_GPI0277

D_DAT[0:15] GPIO[278:293]

EBI data signals.
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Table 3-13. EBI Signals (Development Bus Only) (continued)

Signal Name

Description

D_RD_WR_GPIO294

Indicates whether an external bus transfer is a read or write operation.

D_WEO_GPI0295

Write/Byte enable specify which data pins contain valid data for an external bus transfer.

D_WE1_GPIO296

D_OE_GPI0297

Output enable indicates that the EBI is ready to accept read data.

D_TS_GPIO298

Transfer start is asserted by the EBI owner to indicate the start of a transfer.

D_ALE_GPI0299

Address latch enable is used to demultiplex the address from data bus. It is asserted while
the least significant 16 bits of the address are present in the multiplexed address/data bus.

D_TA_GPIO300

Transfer acknowledge is asserted by the EBI owner to acknowledge that the slave has
completed the current transfer.

D_CS1_GPIO301

EBI chip select output signal.

D_BDIP_GPIO302

Burst Data In Progress indicates that an EBI burst transfer is in progress.

D_WE2_GPI0303

Write/Byte enable specify which data pins contain valid data for an external bus transfer.

D_WE3_GPI0304

D_ADD9_GPIO305

EBI address signals.

D_ADD10_GPIO306

D_ADD11_GPIO307

3.3.10 Reset and Clock Signals
Table 3-14. Reset and Clock Signals
Signal Name Description
RESET The RESET input is asserted by an external device to reset the all modules of the device
MCU. The RESET pin must be asserted during a power-on reset.
RSTOUT The RSTOUT output is a push/pull output that is asserted during an internal device reset.

The pin can also be asserted by software without causing an internal reset of the device
MCU.
Note: During a power-on-reset (POR), RSTOUT is tri-stated.

BOOTCFG[0:1]_IRQ[2:3]_

GPIO[211:212]

BOOTCFGJ0:1] signals are sampled on every reset. The values are used by the Boot
Assist Module (BAM) program to determine the boot configuration of the device. The
alternate functions are the external interrupt request inputs (IRQs).

WKPCFG_NMI_GPI0213

WKPCFG (sampled at every reset) determines whether specific eTPU and eMIOS pins
are connected to a weak pullup or weak pulldown during and immediately after reset. The
alternate function (NMI) is a critical interrupt to the core.

PLLCFGO_IRQ4_GPI0208

PLLCFGn are sampled at every reset. These values are used to configure the FMPLL
mode of operation. The alternate function is an external interrupt request input.

PLLCFG1_IRQ5_GPI0209

PLLCFGn are sampled at every reset. These values are used to configure the FMPLL
operation mode. The alternate functions are an external interrupt request input and data
output for the DSPI module D.

PLLCFG2

PLLCFGn are sampled at every reset. These values are used to configure the FMPLL
operation mode. PLLCFG2 configures the crystal oscillator range.
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Table 3-14. Reset and Clock Signals (continued)

Signal Name

Description

XTAL XTAL is the output pin for an external crystal oscillator.

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

D_CLKOUT CLKOUT is the device system clock output (for the development EBI).

ENGCLK ENGCLK is a 50% duty cycle output clock with a maximum frequency of the device system
clock divided by two. ENGCLK is not synchronous to CLKOUT.

3.3.11 JTAG and Nexus Signals
Table 3-15. JTAG and Nexus Signals
Signal Name Description

EVTI EVTlis 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.

EVTO EVTO is an output that provides timing to a development tool for a single watchpoint or
breakpoint occurrence. The BAM uses this pin to select if auto baud rate is on or off
(Section 9.3.4, Serial Boot Mode).

MCKO MCKO is a free running clock output to the development tools which is used for timing of

the MDO and MSEO signals.

MDOO_GP10220?!

MDOI0] is a trace message output to the development tools. In addition, MDO[0] indicates
the lock status of the system clock following a power-on reset. There is an internal pullup
on MDOIO0]. This pin functions as GPIO when Nexus messaging is disabled.

MDOI[3:1]_GPI0O[223:221]*

MDOJ3:1] are the trace message outputs to the development tools for reduced port mode.
These pins function as GPIO when Nexus messaging is disabled.

MDOJ[11:4] GPIO[82:75]*

MDOJ11:4] are the trace message outputs to the development tools for reduced port
mode. These pins function as GPIO when Nexus messaging is disabled

MDOJ[15:12] GPIO[234:231]

Trace message outputs to the development tools for full port mode. These pins function
as GPIO when the Nexus Development Interface (NDI) functions in reduced port mode or
when Nexus messaging is disabled

MSEOQ][1:0] MSEO[1:0] are output signals that indicate when messages start and end on the MDO
pins.

RDY RDY is an output signal that indicates to the development tools the data is ready to be read
from or written to the Nexus read/write access registers.

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

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

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

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

JCOMP JCOMP enables the JTAG TAP controller.

TEST TEST places the chip into test mode. You must tie this pin to VSS.

1 GPIO function for MDO[11:0] is only available on Rev.2 of the device. Do not connect pin directly to a power supply or

ground.
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3.3.12 PMC and Power/Voltage Signals

Table 3-16. PMC and Power/\Voltage Signals

Signal Name Description

REGSEL Selects PMC regulator mode (Linear/Switch mode).

REGCTL Core voltage regulator output control pin to the external bipolar/MOS transistor.

VDDSYN Vppsyn is the power supply input for the FMPLL. It is also the 3.3V regulator output, when
enabled (see the PMC chapter).

VSSSYN Vgssyy IS the ground reference input for the FMPLL.

VDD33 IO pre-drivers and flash power supply.

VSTBY Vsgy is the power supply input that is used to maintain a portion of the contents of
internal SRAM during power down. If not used, tie Vgrgy t0 Vgs.

VSSFL VSSFL must be tied to Vgs.

VDDREG Source voltage for on-chip regulators and low voltage detect (LVD) circuits.

VDDEHN, VDDEN I/O supply input.

VRH_A VRrHa is the voltage reference high input pin for the eQADC_A.

VRL_A VgL a is the voltage reference low input pin for the eQADC_A.

VRH_B Vgug is the voltage reference high input pin for the eQADC_B.

VRL_B VR g is the voltage reference low input pin for the eQADC_B.

VDDA_A0 Vppan is the analog supply input pin for the eQADC_A.

VDDA _Al Vppan is the analog supply input pin for the eQADC_A.

VSSA_Al Vssan is the analog ground reference input pin for the eQADC_A.

VDDA_BO Vppan is the analog supply input pin for the eQADC_B.

VDDA_B1 Vppan is the analog supply input pin for the eQADC_B.

VSSA_BO Vssan is the analog ground reference input pin for the eQADC_B.

PXR40 Microcontroller Reference Manual, Rev. 1

Freescale Semiconductor

3-53



Signal Descriptions

PXR40 Microcontroller Reference Manual, Rev. 1

3-54 Freescale Semiconductor



Chapter 4
Resets

Throughout this text the phrase “reset configuration pins” is used to refer to

NOTE

WKPCFG, BOOTCFG, and PLLCFG pins.

Not all packages have BOOTCFGJ0]. In this case, BOOTCFGJ0] is

sampled as 0bO0.

4.1 Reset Sources

This device supports the following system reset sources:
* Power-on Reset

* External Reset

* Loss of Lock Reset
* Loss of Clock Reset
» Watchdog Timer/Debug Reset

e JTAG Reset

» Software System Reset

All reset sources are processed by the reset controller, which monitors the reset input sources, and upon
detection of a reset event, resets internal logic and controls the assertion of the RSTOUT pin. The Software
External Reset only causes the RSTOUT pin to be asserted for a number of clock cycles determined by the

PLL mode (refer to Section 4.3.2, RSTOUT), and does not reset the device.

For all reset sources, the BOOTCFG[0:1] and PLLCFGJ0:2] signals are used to determine the boot mode

and configuration of the FMPLL, respectively. Table 4-1 shows the options for BOOTCFGJ[0:1] and

Table 4-2 for PLLCFGJ0:2]. Refer to Chapter 6, Frequency Modulated Phase-Locked Loop (FMPLL), for
information on the FMPLL during reset.

Table 4-1. BOOTCFG Options

BOOTCFG[0] | BOOTCFG[1] Meaning
0 0 Boot from internal flash memory
0 1 FlexCAN / eSCI boot
1 0 Boot from external memory !
1 1 Boot from external memory 1

1 This mode is only available in packages that have an EBI.
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Table 4-2. PLLCFG Options

Package Pins?
Clock Mode
PLLCFG[0] | PLLCFG[1]
0 0 PLL Off mode
0 1 Normal mode with external reference
1 0 Normal mode with crystal reference
1 1 Reserved

1 The PLLCFG[2] pin configures the crystal oscillator range:
PLLCFG[2] = 0, for 8 MHz to 20 MHz
PLLCFG[2] = 1, for 40 MHz

The Reset Status Register (SIU_RSR) gives the source, or sources, of the last reset and indicates whether
a glitch has occurred on the RESET pin. The SIU_RSR is updated for all reset sources except JTAG reset.

All reset sources initiate execution of the Boot Assist Module (BAM) program with the exception of the
Software External Reset.

The Reset Configuration Half Word (RCHW) determines the MCU configuration after reset. The RCHW
is stored in internal flash, or a default configuration is used. During reset, the RCHW is read from internal
flash memory. The BOOTCFG[0:1]* pins are defined in Chapter 7, System Integration Unit (SIU). The
BAM program reads the value of the BOOTCFG[0:1] pins from the BOOTCFG field of the SIU_RSR,
then reads the RCHW from the specified location, and then uses the RCHW value to determine and
execute the specified boot procedure. Note: the reset controller latches the value on the BOOTCFG input
to the SIU 4 clock cycles prior to the negation of RSTOUT.

4.2 Reset Vector

The reset vector for this device is OXFFFF_FFFC. This is a fixed location in the BAM. The BAM program
executes after every internal reset. The BAM program determines where to branch after its execution
completes based on the value on the BOOTCFG[0:1] pins. See the BAM chapter’s functional description
for details on the BAM program operation and branch location to application software.

4.3 Reset Pins

4.3.1 RESET

The RESET pin is an active low input. The RESET pin must be asserted by an external device during a
power-on or whenever an external reset is required. The internal reset signal asserts only if the RESET pin
asserts for 10 clock cycles. Assertion of the RESET pin while the reset state machine is already processing
a reset causes the reset cycle to start over. The RESET pin has a glitch detector which detects spikes greater
than 2 clocks in duration that fall below the switch point of the input buffer logic of the VDDEH input

1. BOOTCFGIO0] is not available on all packages.
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pins. The switch point lies between the maximum VIL and minimum VIH specifications for the VDDEH
input pins. Figure 4-1 and Figure 4-2 show logic flows of the reset state machine on assertion of RESET.

4.3.2 RSTOUT

The RSTOUT pin is an active low output that uses a push/pull configuration. The RSTOUT pin is driven
to the low state by the MCU for all internal and external reset sources.

If the PLL is configured for normal mode, the RSTOUT pin is asserted for 2400 clock cycles, plus 4 cycles
for sampling of the configuration pins. See Table 4-3 for other source values.

The RSTOUT pin can also be asserted by a write to the SER bit of the System Reset Control Register
(SIU_SRCR); however no system reset occurs under this circumstance.

Table 4-3. Clock Cycles for Different Reset Sources

Source Description Number of clock clycles Number of clock (éycles
(short count) (long count)
SIU_POR Power On Reset 2400 16000
SIU_ER External Reset (RESET pin) 2410 16100
SIU_LLR Loss of Lock Reset 2420 16200
SIU_WTR Watchdog Timer Reset 2430 16300
SIU_CR Core Reset 2440 16400
SIU_SWTR Software Watchdog Timer Reset 2450 16500
SIU_LCR Loss of Clock Reset 2460 16600
SIU_SSR Software System Reset 2470 16700
SIU_SER Software External Reset 2480 16800

1 Used in the XOSC and XREF modes.
2 Used in the bypass and 1:1 modes.

4.4  FMPLL Lock Gating Signal

The FMPLL Loss of Lock reset request is connected to both a reset request and a reset gating signal in the
SIU. The FMPLL asserts the Loss of Lock reset request until the PLL has achieved lock.

4.5 Reset Source Descriptions

For the following reset source descriptions refer to the reset flow diagrams in Figure 4-1 and Figure 4-2.
Figure 4-1 shows the reset flow for assertion of the RESET pin. Figure 4-2 shows the internal processing
of reset for all reset sources.

PXR40 Microcontroller Reference Manual, Rev. 1

Freescale Semiconductor 4-3



Resets

RESET
Asserted?

Wait 2
Clock Cycles

RESET
Asserted?

Set Latch,

Wait 8 Clock
Cycles

RESET

Asserted? Set RGF Bit

To entry point in
internal reset flow

Figure 4-1. External Reset Flow Diagram
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NOTES:
1. The clock count is dependent on the configuration of the PLL (refer to Section 4.3.2, RSTOUT).

Figure 4-2. Internal Reset Flow Diagram
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45.1 Power-on Reset (POR)

The internal power-on reset signal is asserted when either the supply voltages, nominally 3.3V (VDD33)
and 1.2V (VDD) or the RESET supply (VDDEHZ1) fall below defined threshold voltages. See the device
data sheet for the specifications of these thresholds. The PMC provides additional software-configurable
registers for masking of POR assertions based on these and additional supplies. See the PMC chapter for
details. Although assertion of the power-on reset signal causes reset, the RESET pin must be asserted
during a power-on reset to guarantee proper operation of the MCU.

The system clock source is determined during reset as shown in Table 6-13 (FMPLL chapter). The value
of the PLLCFGJO0:1] pins are latched during reset. If PLLCFGJ[0:1] are changed during a reset other than
power-on reset, the internal clocks may glitch as the clock source is changed between PLL Off mode and
PLL clock mode or from one PLL clock mode to another. Whenever PLLCFG[0:1] are changed in reset
to a value other than what it was before the reset, an immediate loss of lock condition is declared. This
only applies if the PLL was running in a locked state prior to the assertion of reset and change of
PLLCFGJO0:1].

The signal on the WKPCFG pin determines whether weak pull up or pull down devices are enabled after
reset on the eTPU and eMIQOS pins. The WKPCFG pin is applied on the assertion of the internal reset
signal (assertion of RSTOUT). See Section 4.7.3, Reset Weak Pull Up/Down Configuration, for more
information.

Once the RESET input pin is negated the reset controller checks the FMPLL Loss of Lock reset request
signal. The internal reset signal and RSTOUT are kept asserted until the FMPLL negates the Loss of Lock
reset request signal. After the Loss of Lock reset request signal is negated, the reset controller waits for a
predetermined number of clock cycles (refer to Section 4.3.2, RSTOUT) before negating the RSTOUT
pin. The reset configuration pins are sampled 4 clock cycles before the negation of RSTOUT, and the
associated bits/fields are updated in the SIU_RSR. In addition, the PORS and ERS bits are set, and all other
reset status bits are cleared in the Reset Status Register.

4572 External Reset

When the reset controller detects assertion of the RESET pin, the internal reset signal and RSTOUT pin
are asserted. The values on the WKPCFG pin and PLLCFG pins are applied at the assertion of the internal
reset signal (assertion of RSTOUT). Once the RESET pin is negated and the FMPLL Loss of Lock reset
request signal is negated, the reset controller waits for a predetermined number of clock cycles (refer to
Section 4.3.2, RSTOUT). Once the clock count finishes, the reset configuration pins are latched. The reset
controller then waits 4 clock cycles before negating RSTOUT, and the associated bits/fields are updated
in the SIU_RSR. In addition, the ERS bit is set, and all other reset status bits in the SIU_RSR are cleared.

45.3 Loss of Lock

A Loss of Lock Reset occurs when the FMPLL loses lock and the Loss of Lock Reset Enable (LOLRE)
bit in the FMPLL Synthesizer Control Register (ESYNCR?2) is set. The internal reset signal and RSTOUT
pin are asserted. The values on the WKPCFG and PLLCFG pins are applied at the assertion of the internal
reset signal (assertion of RSTOUT). Once the FMPLL Loss of Lock reset request signal is negated, the
reset controller waits for a predetermined number of clock cycles (refer to Section 4.3.2, RSTOUT). Once
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the clock count finishes, the reset configuration pins are sampled. The reset controller then waits 4 clock
cycles before negating RSTOUT, and the associated bits/fields are updated in the SIU_RSR. In addition,
the LLRS bit is set, and all other reset status bits in the SIU_RSR are cleared. Refer to Section 6.4.3.1, PLL
Lock Detection, in the FMPLL chapter for more information on loss of lock.

45.4 Loss of Clock

A Loss of Clock Reset occurs when a failure in either the reference signal or FMPLL output, and the Loss
of Clock Reset Enable (LOCRE) bit in the ESYNCR?2 is set. The internal reset signal and RSTOUT pin
are asserted. The value on the WKPCFG and PLLCFG pins are applied at the assertion of the internal reset
signal (assertion of RSTOUT). Once the Loss of Clock and Loss of Lock reset request signals are negated,
the reset controller waits for a predetermined number of clock cycles (refer to Section 4.3.2, RSTOUT).
Once the clock count finishes, the reset configuration pins are sampled. The reset controller then waits 4
clock cycles before negating RSTOUT, and the associated bits/fields are updated in the SIU_RSR. In
addition, the LCRS bit is set, and all other reset status bits in the SIU_RSR are cleared. Refer to

Section 6.4.3.2, Loss-of-Clock Detection, in the FMPLL chapter for more information on loss of clock.

45.5 Core Watchdog Timer/Debug Reset

There are two watchdog timer resets: A core watchdog and a platform watchdog.

A Core Watchdog Timer Reset occurs when the e200z7 core watchdog timer is enabled (the e200z7 core
watchdog is counting core clocks, which is different than the peripheral/platform clocks), and a time-out
occurs with the Enable Next Watchdog Timer (EWT) and Watchdog Timer Interrupt Status (WIS) bits set
in the Timer Status Register, and with the Watchdog Reset Control (WRC) field in the Timer Control
Register configured for a reset. The WDRS bit in the SIU_RSR is also set when a debug reset command
is issued from a debug tool. To determine whether the WDRS bit was set due to a Watchdog Timer or
Debug Reset, see the WRS field in the e200z7 core Timer Status Register.

The effect of a Watchdog Timer or Debug Reset request is the same for the reset controller. The internal
reset signal and RSTOUT pin are asserted. The value on the WKPCFG pin is applied at the assertion of
the internal reset signal (assertion of RSTOUT), as is the PLLREF value. Once the Watchdog Timer/Debug
reset request is negated and the FMPLL Loss of Lock reset request signal is negated, the reset controller
waits for a predetermined number of clock cycles (refer to Section 4.3.2, RSTOUT). Once the clock count
finishes the reset configuration pins are sampled. The reset controller then waits 4 clock cycles before
negating RSTOUT, and the associated bits/fields are updated in the SIU_RSR. In addition, the WTRS bit
is set, and all other reset status bits in the SIU_RSR are cleared.

Refer to the e200z7 Core Reference Manual for more information on the core watchdog timer and debug
operation. Refer to Chapter 18, Software Watchdog Timer (SWT), for more information on the platform
watchdog.

456 JTAG Reset

A system reset occurs when JTAG is enabled and either the EXTEST, CLAMP, or HIGHZ instructions are
executed by the JTAG controller. The internal reset signal is asserted. The state of the RSTOUT pin is
determined by the JTAG instruction. The values on the WKPCFG and PLLCFG pins are applied at the
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assertion of the internal reset signal. Once the JTAG reset request is negated and the FMPLL Loss of Lock
reset request signal is negated, the reset controller waits for a predetermined number of clock cycles (refer
to Section 4.3.2, RSTOUT). Once the clock count finishes the reset configuration pins are sampled, and
the associated bits/fields are updated in the SIU_RSR. The reset status bits in the SIU_RSR are unaffected.
Refer to Chapter 32, IEEE 1149.1 Test Access Port Controller (JTAGC), for more information.

4.5.7 Software System Reset

A Software System Reset is caused by a write to the SSR bit in the System Reset Control Register
(SIU_SRCR), Section 7.3.1.3, System Reset Control Register (SIU_SRCR). A write of one to the SSR bit
causes an internal reset of the MCU. The internal reset signal and RSTOUT pin are asserted. The value on
the WKPCFG pin is applied at the assertion of the internal reset signal (assertion of RSTOUT), as is the
PLLREF value. The SSR bit is automatically cleared and once the FMPLL Loss of Lock reset request
signal is negated, the reset controller waits for a predetermined number of clock cycles (refer to

Section 4.3.2, RSTOUT). Once the clock count finishes the reset configuration pins are sampled. The reset
controller then waits 4 clock cycles before negating RSTOUT, and the associated bits/fields are updated
in the SIU_RSR. In addition, the SSRS bit is set, and all other reset status bits in the SIU_RSR are cleared.

45.8 Software External Reset

A write of one to the SER bit in the SIU_SRCR causes the external RSTOUT pin to be asserted for a
predetermined number of clock cycles (refer to Section 4.3.2, RSTOUT). The SER bit automatically clears
after the clock counting expires. A Software External Reset does not cause a reset of the MCU, the BAM
program is not executed, the reset configuration pins are not sampled. The SERF bit in the SIU_RSR is
set, but no other status bits are affected. The SERF bit in the SIU_RSR is not automatically cleared after
the 6000 clock cycles expire, and remains set until cleared by software or another reset besides the
Software External Reset occurs.

For a Software External Reset, the e200z7 core will continue to execute instructions, timers that are
enabled will continue to operate, and interrupt requests will continue to be processed. It is the
responsibility of the application to ensure devices connected to RSTOUT are not accessed during a
Software External Reset, and to determine how to manage MCU resources when using the Software
External Reset.

4.6 Reset Registers in the SIU

The System Integration Unit (SIU) on this device includes two registers, SIU_RSR and SIU_SRCR, that
affect the reset behavior of this device. See Chapter 7, System Integration Unit (SIU),for descriptions of
these registers.
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4.7 Reset Configuration

4.7.1 Reset Configuration Half Word (RCHW)

47.1.1 RCHW Overview

The Reset Configuration Half Word (RCHW) defines boot options and must be programmed in a choice
of predefined locations in internal flash. The word at the word address boundary after the RCHW must be
programmed with the user application’s starting address. The BAM passes control to the user application
at this starting address.

On every reset except the Software External Reset (SER), in internal or external boot modes, the BAM
attempts to read the RCHW from internal or external memory respectively. The locations for the RCHW
are given in Table 4-4. For internal boot, the predefined locations are searched in the order given in the
table. If a valid RCHW is not found in internal boot mode or in external boot mode, the BAM initiates the
serial boot mode. Note that in serial boot mode, a user defined start address must still be supplied as part
of the download protocol. Refer to the BAM Chapter for complete details.

Table 4-4. RCHW Location

Boot Mode Address
External 0x0000_0000
Internal 0x0000_0000

0x0000_4000
0x0001_0000
0x0001_C000
0x0002_0000
0x0003_0000

4,.7.1.2 RCHW Structure

When booting from the external flash device, the RCHW must reside in the first 16 bits of memory.

BOOT_BLOCK_ADDRESS + 0x0000_0000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
‘ ‘ ‘ ‘ ‘SWT‘WTE‘ PSO‘VLE 0 ‘ 1 ‘ 0 ‘ 1 ‘ 1 ‘ 0 ‘ 1 ‘ 0
Boot Identifier = Ox5A

Figure 4-3. Reset Configuration Half Word
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The following table describes the fields in the reset configuration halfword:

Table 4-5.
Field Description
0-3 Reserved. These bit values are ignored when the halfword is read. Program to 0 for future compatibility.
4 Software watchdog timer enable. This bit determines if the software watchdog timer is enabled after passing
SWT control to the user application code.
0 Disable software watchdog timer
1 Enable software watchdog timer after reset. The timeout period is 261600 system clocks.
5 MCU core watchdog timer enable. This bit determines if the core software watchdog timer is enabled.after
WTE passing control to the user application code.
0 Disable core software watchdog timer
1 Enable core watchdog timer after reset. The timeout period is 2.5%217 system clocks.
6 Port size. Defines the width of the data bus connected to the memory on D_CSO0. After system reset, the BAM
PSO changes D_CSO0 to a 16-bit port to fetch the RCHW from either 16- or 32-bit external memories. Then the BAM
reconfigures the EBI as a 16- or 32-bit port, depending on this bit.
0 32-bit D_CSO0 port size
1 16-bit D_CSO port size
Note: Used in development bus boot modes only (not available on all packages). Do not clear this bit if the
device only has a 16-bit data bus.
7 VLE Code Indicator. This bit configures the MMU entries 1-3 coded as Classic Book E instructions or as
VLE Freescale VLE instructions.
0 User code executes as classic Book E code
1 User code executes as Freescale VLE code
8-15 Boot identifier. This field serves two functions:
BOOTID « Indicates which block in flash memory contains the boot program
* Indicates if the flash memory is programmed (BOOTID=0x5A) or invalid

When enabled by RCHW[SWT, WTE] bits, the watchdog timeout periods are as shown in Table 4-6.

Note the following:

* The core WD timeout for 20 and 40 MHz crystal is the same because the PLLCFG[2] pin should
be set for 40 MHz crystal, which has the effect of doubling the PLL input divider.

» The SWT clock source is directly from the crystal oscillator. The core WD is clocked by the PLL.

» The core WD timeouts reported here correspond to the PLL settings after reset. Core WD timeouts
will change as soon as the PLL is programmed with different multipliers.

Table 4-6. Watchdog timeout periods

Crystal Frequency (MHz) | Core WD Timeout (ms) SWT Timeout (ms)
8 27.3 49
12 18.3 32.7
16 13.7 24.5
20 11
19.6
40 9.8
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4.7.2 Reset Configuration Timing

Resets

The timing diagram in Figure 4-4 shows the relationship between reset signals and the configuration pins
for a power-on reset. The timing diagram is valid for internal and external resets assuming that VDD and
VDD33 are within valid operating ranges. The WKPCFG and PLLCFG signals are applied at the assertion
of the internal reset signal (assertion of RSTOUT). The values of the configuration pins are latched 4 clock
cycles before the negation of the RSTOUT pin and stored in the Reset Status Register and SYNSR register.
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L
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|
|
|
|
1

Pins start to
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|

(4 clock cycles)
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Cry;%tal po+vering u

I
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to RSTOUT
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.
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, treated as ‘1’ during POR assertion. .

|
| WKPCFG,
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> | latched.

Note: 1. The clock count is dependent on the configuration of the PLL (refer to Section 4.3.2, RSTOUT). If the
PLL is configured in bypass mode, this clock count is 16000.

Figure 4-4. Reset Configuration Timing

4.7.3 Reset Weak Pull Up/Down Configuration

The signal on the WKPCFG pin determines whether specified eTPU and eMIOS pins are connected to
weak pull up or weak pull down devices at reset (see the Signal Description chapter for the eTPU and
eMIQS pins that are affected by WKPCFG). For all reset sources except the Software External Reset, the
WKPCFG pin is applied at the assertion of the internal reset signal (assertion of RSTOUT). If the
WKPCFG signal is logic high at this time, pull up devices will be enabled on the eTPU and eMIOS pins.
If the WKPCFG signal is logic low at the assertion of the internal reset signal, pull down devices will be
enabled on those pins. The value on WKPCFG must be held constant during reset to avoid oscillations on
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the eTPU and eMIOS pins caused by switching pull up/down states. The final value of WKPCFG is
latched 4 clock cycles before the negation of RSTOUT. After reset, software may modify the weak pull
up/down selection for all I/O pins through the PCR registers in the SIU.
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Chapter 5
Power Management Controller (PMC)

5.1

Introduction

The power management controller (PMC) is compatible with 3.3V or 5V operation. It provides voltage
regulation to the microcontroller and includes advanced power on reset (POR) and precision low voltage
detector (LVVD) monitors that guarantee safe device operation.

5.1.1

Features

The PMC contains the following features (see Section 5.1.1.1, Analog PMC_SMPS features and
Section 5.1.1.2, Digital PMC_SMPS features for detailed analog and digital features of this device):

Compatible for both 5V and 3.3V operations.

A Switched Mode Power Supply (SMPS) Buck regulator and a Low Drop Out (LDO) linear
regulator, sharing the same control pin (REGSEL).

SMPS regulator is selected when the REGSEL pin is connected to VDDREG. A 5V nominal suppy
voltage is recommended to operate and defines the LVD level to 5V.

LDO regulator is selected when the REGSEL pin is connected to VSS. A 3V nominal suppy
voltage is recommended to operate and defines the VDDREG LVD level to 3V.

High precision Low Voltage Detector (LVD) monitor for PMC supply voltage VDDREG, VDD
core voltage supply, and VDDSYN.

A low voltage band gap generates the reference voltages and currents for voltage regulators and
LVDs.

A Power On Reset (POR) monitor is used to check main regulator supply VDDREG and core
supply VDD and guarantees proper system function even at very low voltage supply levels.

No power sequencing constraint required.

An independent internal regulator generates 1.2V supply voltage for the low voltage digital portion
of the PMC.

A5V to 3.3V LDO regulator is enabled when the PMC is in SMPS5V mode and when the PMC is
in LDO mode with nominal supply voltage of 5V (LDO5V mode). The LDO 5V to 3V is disabled
when VDDREG is 3.3V nominal and in this case VDDREG and VDDSYN must be connected
together (LDO3V mode).

A loose precision temperature sensor detects over-temperature conditions in the PMC and adjacent
area. Its low accuracy requires that temperature is checked with the included precision temperature
sensor before taking any corrective action.

Direct measurement of PMC internal voltages is available at predefined ADC channels.

PXR40 Microcontroller Reference Manual, Rev. 1

Freescale Semiconductor 5-1



Power Management Controller (PMC)

51.1.1 Analog PMC_SMPS features

Embedded voltage regulator (2.7 VV up to 5.5 V regulator supply (VDDREG)) controller for
generating core VDD voltage. For the correct allowed voltage range refer to PXR40
Microcontroller Data Sheet.

The PMC supports two regulation modes (linear and switch mode), which are controlled by
REGSEL pin.

When VDDREG is above 4.0 V roughly, the 3.3 V internal linear regulator is enabled and regulates
the VDDSY N ball to a nominal 3.3 V, sense point is taken on VDD33. VDDSYN and VDD33 must
be connected/shorted together with minimum impedance (no resistors or inductors allowed).
Monitors the following supplies:

— core voltage pin that connects in the package to core voltage

— 3.3V via the VDD33 pin (input to the 3.3V network)

— 5V on VDDREG

Disabling 3.3 V internal regulator

— See Section 5.5.4, 3.3V Internal Voltage Regulator. If VDDREG is 5V, you need to drive
VDD33/VDDSYN at 3.5V +/- 3% and program the PMC to regulate the 3.3 V at minimum
voltage by programming the correspondent control nibble to eliminate contention between the
two regulators.

5.1.1.2 Digital PMC_SMPS features

Software interfaces for:

low voltage detects and POR circuits from the PMC analog blocks plus LVD from VDDSYN
segment as 3.3V LVD

low voltage detects for reset segment LVD (VDDEH1)
POR level of reset pin segement (VDDEH1)

low voltage detects for other 10 segement LVD (VDDEH3, VDDEH4, VDDEHS5, VDDEHS,
VDDEH?)

low voltage detect on VDDA (from ADC band gap reference)
standby regulator brownout circuit
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51.2 Block Diagram
The Figure 5-1 is the block diagram for the PMC

VDDREG VDD REGSEL
, B - D Rt :
| |
| |
: POR POR LDO 1.2V :
| VDDREG VDD egurator |
| Control |
|
LVI LVI —| g REGCTL
: VDDREG VDD .
| Buck 1.2V |
I —— Regulator I
I Band Gap Control I
LVI I
VDD33 Reference
E VDD3.3 0.62V :
| |
|
VDDSYN Eg LDO 3.3V Digital PMC to ADC
Regulator Interface Interface _|X| VSS
|
vss | pmc .
| |
| |
! PMC !
| Logic/Registers ADC |
| |

Power Architecture™

Figure 5-1. Power Management Controller Block Diagram

5.1.3 PMC Operation Modes

There are three modes of operation and relative configuration used at board level to choose which
regulators are active from start up on and which levels for LVD should be enforced during operation. PMC
operation modes are resumed in Table 5-1.

Table 5-1. PMC Operation Modes

Short Mode Full Name Description

LDO3V 3.3V Voltage Supply, When external pin REGSEL is connected to VSS -it has a weak internal resistive
LDO regulator enabled | pull down- and regulator supply voltage is 3.3V nominal, the Linear 1.2V VRC is
enabled and the internal 3.3V regulator is disabled with tri-stated output. VDDSYN
must be connected to VDDREG. An external ballast transistor is expected on
REGCTL as described in 1.2V LDO regulator section. VDDREG LVD selected to
3V nominal.
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Table 5-1. PMC Operation Modes (continued)

Short Mode Full Name Description
LDO5V 5V Voltage Supply, LDO | When external pin REGSELIis connected to VSS -it has a weak internal resistive
regulator enabled pull down- and regulator supply voltage is 5V nominal, the Linear 1.2V VRC is

enabled, as the internal 3.3V regulator. An external ballast transistor is expected

on REGCTL as described in 1.2V LDO regulator section. An external decoupling
capacitor is expected on VDDSYN (details in the 3.3V regulator section). VDDREG
LVD selected to 3V nominal.

SMPS5V 5V Voltage Supply, When external pin REGSEL is connected to VDDREG and regulator supply voltage
SMPS regulator enabled | is 5V hominal, the Switched Mode VRC is enabled, and the internal 3.3V regulator
is enabled. An external MOS - Schottky device is expected on REGCTL as
described in SMPS regulator section. A decoupling capacitor must be used on
VDDSYN (details in the 3.3V regulator section). VDDREG LVD selected to 5V
nominal.

5.2  External Signals Description

5.2.1 Signals Information

The following table describes the PMC signals and their properties (also refer to the Signals chapter).
Table 5-2. PMC Signals

Pin Name Type Nominal Voltage (V)
VDDREG supply 3.3o0r5
VSS supply ground
VDD supply 1.2
VDDSYN supply 3.3
REGSEL input ground or VDDREG
REGCTL output 0V - 5V PWM signal in SMPS mode
About VDD+0.7V in LDO mode.
VSS supply ground
VDD33 input 3.3

5.3  Signals Details
The following sections detail the signals used by the PMC .

5.3.1 VDDREG

Positive analog power supply for PMC and voltage regulators. It can be nominal 5V or nominal 3.3V. It
supplies internal regulators and LVDs.

\oltage range VDDR for 5V operation and VDD33 for 3V operation can be found in the PXR40
Microcontroller Data Sheet.
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Requires a decoupling cap of 5 — 20 uF between VDDREG and VSS as close as possible to the pins to
minimize board parasitcs.

5.3.2 VDD

Positive digital power supply for core voltage. Nominal value is 1.2V, voltage range is VDD12.
Decoupling capacitance configuration depends on selected regulator (LDO or SMPS). More details
available in the correspondent regulator description and in Section 5.7.2, Hardware Design
Recommendations.

5.3.3 VDDSYN

Positive 3.3V regulator output - power supply, voltage range VDD33, usually tied flash. Internal regulator
is ON in SMPS5V mode or in LDO5V mode. The 3.3V regulator is OFF in LDO3V mode with VDDREG
in the 3.3V range. When enabled, the VDDSY N regulator can source up to 80 mA keeping the regulation
in the 3.3V range. See the PXR40 Microcontroller Data Sheet for more details. Sense voltage is taken at
VDD33, hence it is recommended to short VDDSYN and VDD33 with low impedance short track.

When the internal regulator is disabled the pin has a weak 35 kQ pull down resistor and VDDSYN must
be connected to VDDREG. Requires an external capacitor of 200 nF - 4 uF (depending on the application),
on the pad or as closest as possible with negative connection to VSS.

5.34 VSS
Negative digital power supply.

PMC substrate connection.

5.3.5 REGCTL

VRC 1.2V output that connects to the base of ballast NPN in LDO3V or LDO5V mode, or to the gate of
the n-MOS in SMPS5V mode.

5.3.6 REGSEL
Analog input that selects 1.2 VRC operation. It can be connected only to VDDREG or VSS.

When connected to VDDREG it enables the SMPS regulator, and requires a nominal supply voltage of 5V.
Else the LDO regulator is enabled and both 3.3V and 5V operation are allowed. A weak 200kQ2 pull down
resistor keeps the default level at OV when pin is floating.

5.3.7 VDD33
Sense point for LVD and regulator feedback of the 3.3V VDDSYN analog supply.
Input that produces 3.3V regulator reference and LVD 3.3V reference.

Must be shorted to VDDSYN with low impedance connection.

PXR40 Microcontroller Reference Manual, Rev. 1
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5.4

Memory Map/Register Definition

Table 5-3 shows the PMC memory map. The PMC memory maps 3 registers for configuring, monitoring,
and trimming the LVVD monitors.

Table 5-3. Power Management Controller Memory Map

Address Register Bits | Access Reset Value | Section/Page
PMC_BASE + 0x0000 | PMC_MCR — Configuration register 32 R/W 0x9800_0000 5.4.1/5-6
PMC_BASE + 0x0004 | PMC_TRIMR — Trimming register 32 R/W 0x0000_0006 5.4.2/5-8
PMC_BASE + 0x0008 | PMC_SR — Status register 32 R/W 0x0200_0000 5.4.3/5-12

or
0x0600_0000*

1 Reset value depends on whether RAM standby regulator switch reported a brownout condition.

5.4.1

Configuration Register (PMC_MCR)

The configuration register contains configuration and interrupt enable bits for the LVD monitors.

Refer to Section 5.1.1, Features, for a listing of which VDDEH powers are monitored.

Offset: PMC_BASE + 0x0000 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0|0 0
W LVRER | LVREH | LVRE50 | LVRE33 | LVREC | LVREA LVIER |LVIEH | LVIE50 | LVIE33 |LVIEC | LVIEA — TLK
Reset 1 0 0 1 1 0 0 O 0 0 0 0 0 0 0 O
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| O
w
Reset O 0 0 0 0 0 0 O 0 0 0 0 0 0 0 O
Figure 5-2. Configuration and Status Register (PMC_MCR)
Table 5-4. PMC_MCR Field Descriptions
Field Description
0 Reset-pin-supply low-voltage reset enable. This bit defines whether an LVD assertion on the supply of the 1/O
LVRER |segment that contains the reset pin will generate system reset or not.
0 Disabled. LVD assertion on the supply of the I/O segment that contains the reset pin does not cause system reset.
1 Enabled. LVD assertion on the supply of the I1/0O segment that contains the reset pin causes system reset.
1 VDDEH low-voltage reset enable. This bit defines whether an LVD assertion on any monitored VDDEH supply will
LVREH |generate system reset or not.
0 Disabled. LVD assertion on any monitored VDDEH supply does not cause system reset.
1 Enabled. LVD assertion on any monitored VDDEH supply causes system reset.
2 VDDREG low-voltage reset enable. This bit defines whether an LVD assertion on the VDDREG supply of the voltage
LVRES50 |regulator will generate system reset or not.
0 Disabled. LVD assertion on the VDDREG supply of the voltage regulator does not cause system reset.
1 Enabled. LVD assertion on the VDDREG supply of the voltage regulator causes system reset.

PXR40 Microcontroller Reference Manual, Rev. 1
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Table 5-4. PMC_MCR Field Descriptions (continued)

Field Description
3 VDDSYN low-voltage reset enable. This bit defines whether an LVD assertion on the VDDSYN supply will generate
LVRE33 | system reset or not.
0 Disabled. LVD assertion on the VDDSYN supply does not cause system reset.
1 Enabled. LVD assertion on the VDDSYN supply causes system reset.
4 Core-voltage-supply VDD low-voltage reset enable. This bit defines whether an LVD assertion on the core voltage
LVREC | VDD supply will generate system reset or not.
0 Disabled. LVD assertion on the core voltage supply does not cause system reset.
1 Enabled. LVD assertion on the core voltage supply causes system reset.
5 VDDA low-voltage reset enable. This bit defines whether an LVD assertion on the analog power input VDDA1 will
LVREA | generate system reset or not.
0 Disabled. LVD assertion on the analog power input VDDA does not cause system reset.
1 Enabled. LVD assertion on the analog power input VDDA1 causes system reset.
6-7 Reserved
8 Reset-pin-supply low-voltage interrupt enable. This bit enables the generation of the low-voltage interrupt request
LVIER |when the supply of the I/O segment that contains the reset pin falls below the corresponding LVD threshold. The
low-voltage interrupt is independent from low-voltage reset. If both, interrupt and reset, are enabled, then reset and
interrupt will be generated, but reset will then clear the interrupt.
0 Disabled. Low-voltage interrupt request is disabled.
1 Enabled. Low-voltage interrupt request is enabled.
9 VDDEH low-voltage interrupt enable. This bit enables the generation of the low-voltage interrupt request when any
LVIEH | monitored VDDEH supply falls below the corresponding LVD threshold. The low-voltage interrupt is independent
from low-voltage reset. If both, interrupt and reset, are enabled, then reset and interrupt will be generated, but reset
will then clear the interrupt.
0 Disabled. Low-voltage interrupt request is disabled.
1 Enabled. Low-voltage interrupt request is enabled.
10 VDDREG low-voltage interrupt enable. This bit enables the generation of the low-voltage interrupt request when the
LVIE50 |VDDREG supply of the voltage regulator falls below the corresponding LVD threshold. The low-voltage interrupt is
independent from low-voltage reset. If both, interrupt and reset, are enabled, then reset and interrupt will be
generated, but reset will then clear the interrupt.
0 Disabled. Low-voltage interrupt request is disabled.
1 Enabled. Low-voltage interrupt request is enabled.
11 VDDSYN low-voltage interrupt enable. This bit enables the generation of the low-voltage interrupt request when the
LVIE33 |VDDSYN power supply gets below the corresponding LVD threshold. The low-voltage interrupt is independent from
low-voltage reset. If both, interrupt and reset, are enabled, then reset and interrupt will be generated, but reset will
then clear the interrupt.
0 Disabled. Low-voltage interrupt request is disabled.
1 Enabled. Low-voltage interrupt request is enabled.
12 Core-voltage-supply low-voltage VDD interrupt enable. This bit enables the generation of the low-voltage interrupt
LVIEC |request when the core voltage supply gets below the corresponding LVD threshold. The low-voltage interrupt is

independent from low-voltage reset. If both, interrupt and reset, are enabled, then reset and interrupt will be
generated, but reset will then clear the interrupt.

0 Disabled. Low-voltage interrupt request is disabled.

1 Enabled. Low-voltage interrupt request is enabled.
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Table 5-4. PMC_MCR Field Descriptions (continued)

Field Description
13 VDDA low-voltage interrupt enable. This bit enables the generation of the low-voltage interrupt request when the
LVIEA |analog power input VDDAL1 falls below the corresponding LVD threshold. The low-voltage interrupt is independent
from low-voltage reset. If both, interrupt and reset, are enabled, then reset and interrupt will be generated, but reset
will then clear the interrupt.
0 Disabled. Low-voltage interrupt request is disabled.
1 Enabled. Low-voltage interrupt request is enabled.
14 Reserved
15 Trimming lock. This is a set-only bit that comes out of reset negated, and can be asserted one time after reset to lock
TLK | the trimming register. Once asserted, it cannot be negated anymore. When TLK is asserted, the Trimming Register
becomes read-only and cannot be changed until the next reset.
0 Trimming register can be written.
1 Trimming register is read-only.
16-31 |Reserved
5.4.2 Trimming Register (PMC_TRIMR)

The trimming register allows the user to fine tune the voltage of the regulators and the LVD thresholds. It
can only be written when the TLK bit of the PMC_MCR is negated. Once TLK has been asserted, this

register becomes read-only until the next system reset.
Offset: PMC_BASE + 0x0004 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| O 0 0 0 0 0
W LVDATRIM LVDREGTRIM
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 VDD33TRIM LVD33TRIM VDDCTRIM LVDCTRIM
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
Figure 5-3. Trimming Register (PMC_TRIMR)
Table 5-5. PMC_TRIMR Field Descriptions
Field Description
0-7 Reserved
PXR40 Microcontroller Reference Manual, Rev. 1
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Table 5-5. PMC_TRIMR Field Descriptions (continued)

Field Description

8-11 LVD VDDA trimming. This field is used to fine tune the voltage threshold of the VDDAL rising LVD, used
LVDATRIM to monitor the analog power input VDDAL. See the PXR40 Microcontroller Data Sheet for details.
0111 LVDA+160 mV
0110 LVDA+140 mV
0101 LVDA+120 mV
0100 LVDA+100 mV
0011 LVDA+80 mV
0010 LVDA+60 mV
0001 LVDA+40 mV
0000 LVDA+20 mV
1111 Nominal, start-up and default value LVDA
1110 LVDA-20 mV
1101 LVDA-40 mV
1100 LVDA-60 mV
1011 LVDA-80 mV
1010 LVDA-100 mV
1001 LVDA-120 mV
1000 LVDA-140 mV

12-15 Description:
LVDREGTRIM This field is used to fine tune the voltage threshold of LvdReg the rising LVD, used to monitor the
VDDREG supply - rising edge. See the PXR40 Microcontroller Data Sheet for details.
0111 LvdReg-8 * LVDSTEPREG
0110 LvdReg-7 * LVDSTEPREG
0101 LvdReg-6 * LVDSTEPREG
0100 LvdReg-5 * LVDSTEPREG
0011 LvdReg—4 * LVDSTEPREG
0010 LvdReg-3 * LVDSTEPREG
0001 LvdReg-2 * LVDSTEPREG
0000 LvdReg-1* LVDSTEPREG
1111 Nominal, start-up and default value LvdReg
1110 LvdReg + 1 * LVDSTEPREG
1101 LvdReg + 2 * LVDSTEPREG
1100 LvdReg + 3 * LVDSTEPREG
1011 LvdReg + 4 * LVDSTEPREG
1010 LvdReg + 5 * LVDSTEPREG
1001 LvdReg + 6 * LVDSTEPREG
1000 LvdReg + 7 * LVDSTEPREG
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Table 5-5. PMC_TRIMR Field Descriptions (continued)

Field Description

16-19 Description:
VDD33TRIM This field is used to fine tune VDD33 the output voltage of the 3.3V regulator, the VDDSYN supply. See
the PXR40 Microcontroller Data Sheet for details.
0111vVDD33-8 * STEPV33
0110 VDD33-7 * STEPV33
0101 VDD33-6* STEPV33
0100 VDD33-5* STEPV33
0011 VDD33-4* STEPV33
0010 VDD33-3* STEPV33
0001 VDD33-2* STEPV33
0000 VDD33-1* STEPV33
1111 Nominal, start-up and default value VDD33
1110 VDD33+1* STEPV33
1101 VDD33+2* STEPV33
1100 VDD33+3* STEPV33
1011 VDD33+4* STEPV33
1010 VDD33+5* STEPV33
1001 VDD33+6* STEPV33
1000 VDD33+7* STEPV33

20-23 Description:
LVD33TRIM LVD 3.3V trimming. This field is used to fine tune the rising voltage threshold of the VDDSYN supply,
which can be internally regulated by the 3.3V regulator in LDO5V and SMPS5V modes or can be
provided externally in LDO3V mode. See the PXR40 Microcontroller Data Sheet for details.
0111 LVD33-8 * LVDSTEP33
0110 LVD33-7 * LVDSTEP33
0101 LVD33-6 * LVDSTEP33
0100 LVD33-5* LVDSTEP33
0011 LVD33-4 * LVDSTEP33
0010 LVD33-3 * LVDSTEP33
0001 LVD33-2 * LVDSTEP33
0000 LVD33-1* LVDSTEP33
1111 Nominal, start-up and default value of LVD33
1101 LVD33+1 * LVDSTEP33
1110 LVD33+2 * LVDSTEP33
1100 LVD33+3 * LVDSTEP33
1011 LVD33+4 * LVDSTEP33
1001 LVD33+5 * LVDSTEP33
1010 LVD33+6 * LVDSTEP33
1000 LVD33+7 * LVDSTEP33
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Table 5-5. PMC_TRIMR Field Descriptions (continued)

Field Description

24-27 Description:
VDDCTRIM This field is used to fine tune VDD120UT the output voltage of the 1.2V regulator, correspondent to the
VDD supply. See the PXR40 Microcontroller Data Sheet for details.
0111 VDD120OUT-8 * STEPV12
0110 VDD120OUT-7 * STEPV12
0101 VDD120OUT- 6 * STEPV12
0100 VDD120OUT-5 * STEPV12
0011 VDD120UT-4 * STEPV12
0010 VDD120OUT-3 * STEPV12
0001 VDD120OUT- 2 * STEPV12
0000 VDD120OUT-1 * STEPV12
1111 Nominal, start-up and default value of VDD120OUT
1110 VDD120OUT+1* STEPV12
1101 VDD120UT+2* STEPV12
1100 VDD120OUT+3* STEPV12
1011 vDD120OUT+4* STEPV12
1010 VDD120OUT+5* STEPV12
1001 VDD120OUT+6* STEPV12
1000 VDD120OUT+7* STEPV12

28-31 Description:
LVDCTRIM LVD 1.2V trimming. This field is used to fine tune the rising voltage threshold of the VDD supply. See the
PXR40 Microcontroller Data Sheet for details.
0111 LVD12-11 * LVDSTEP12
0110 LVD12-10 * LVDSTEP12 — Start up value
0101 LVD12-9 * LVDSTEP12
0100 LVD12-8 * LVDSTEP12
0011 LVD12-7 * LVDSTEP12
0010 LVD12-6 * LVDSTEP12
0001 LVD12-5* LVDSTEP12
0000 LVD12-4 * LVDSTEP12
1111 LvD12-3* LVDSTEP12
1101 LvD12-2 * LVDSTEP12
1110 LVD12-1 * LVDSTEP12
1100 Default LVD12 value to be programmed immediately after reset if core voltage internal regulator
is used
1011 LvD12+ 1* LVDSTEP12
1001 LvD12+ 2* LVDSTEP12
1010 LvD12+ 3* LVDSTEP12
1000 LVD12+ 4* LVDSTEP12
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Status Register (PMC_SR)

The status register contains interrupt flag bits for the L\VVD monitors.

Offset: PMC_BASE + 0x0008

Access: User

read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R LVF LVFC
0 0 0 0 0 STBY BGRDY|BGTS| 0 0 0 0 0 STBRY 00

W wlc
Reset 0 0 0 0 0 ul 0 0 0 0 0 0 0 0 O
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R LVFCR | LVFCH LVFCILVFC LVFCC [LVFCA 0 0 |[LVFR|LVFH LVF LVF LVFC|LVFA| 0 | O

50 33 50 | 33
W| wlc wlc | wlc | wlc | wlc wilc

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

Figure 5-4. Status Register (PMC_SR)

1 Reset value depends on whether RAM standby regulator switch reported a brownout condition.

Table 5-6. PMC_SR Field Descriptions

Field Description
0-4 Reserved
5 Standby-RAM-supply low-voltage flag. This read-only bit indicates that a brownout condition was reported
LVFSTBY | by the RAM standby regulator switch. Software can clear this bit by writing ‘1’ to the LVFCSTBY bit.
0 No occurrence.
1 LVD occurrence, or brownout, reported by the RAM standby regulator switch.
6 Bandgap ready. This read-only bit gets asserted when the PMC bandgap circuit has finished its startup
BGRDY | procedure during power-up. The PMC LVDs are disabled (output negated) while BGRDY is negated.
0 Bandgap not ready. PMC LVDs disabled.
1 Bandgap ready. PMC LVDs enabled.
7 Bandgap temperature status. This read-only bit stores bandgap temperature status.
BGTS 0 Temperature out of range. Above 160 C.
1 Temperature in range. Below 160 C.
8-12 Reserved
13 Standby-RAM-supply LVF clear. This write-only bit is used to clear the low-voltage flag reported by the RAM
LVFCSTBY | standby regulator switch. Writing 1 to this bit informs the RAM standby regulator switch to clear LVFSTBY.
Writing 0 has no effect. Reading this bit always returns 0.
0 No effect.
1 Clears LVFSTBY.
14-15 Reserved
16 Reset-pin-supply LVF clear. This write-only bit is used to clear the low-voltage flag associated with the supply
LVFCR | of the I/O segment that contains the reset pin. Writing 1 to this bit clears LVFR. Writing O has no effect.
Reading this bit always returns 0.
0 No effect.
1 Clears LVFR.
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Table 5-6. PMC_SR Field Descriptions (continued)

Field Description
17 VDDEH LVF clear. This write-only bit is used to clear the low-voltage flag associated with the monitored
LVFCH | VDDEH supplies. Writing 1 to this bit clears LVFH. Writing 0 has no effect. Reading this bit always return 0.
0 No effect.
1 Clears LVFH.
18 VDDREG LVF clear. This write-only bit is used to clear the low-voltage flag associated with the VDDREG
LVFC50 |voltage regulator supply. Writing 1 to this bit clears LVF50. Writing 0 has no effect. Reading this bit always
returns 0.
0 No effect.

1 Clears LVF50.

19 VDDSYN LVF clear. This write-only bit is used to clear the low-voltage flag associated with the VDDSYN 3.3
LVFC33 |V supply. Writing 1 to this bit clears LVF33. Writing 0 has no effect. Reading this bit always returns O.
0 No effect.
1 Clears LVF33.

20 Core-voltage-supply LVF clear. This write-only bit is used to clear the low-voltage flag associated with the
LVFCC | core voltage supply. Writing 1 to this bit clears LVFC. Writing 0 has no effect. Reading this bit always returns
0.
0 No effect.
1 Clears LVFC.
21 VDDA LVF clear. This write-only bit is used to clear the low-voltage flag associated with the analog power
LVFCA |input VDDAL. Writing 1 to this bit clears LVFA. Writing 0 has no effect. Reading this bit always return O.
0 No effect.

1 Clears LVFA.

22-23 Reserved

24 Reset-pin-supply low-voltage flag. This read-only bit is the low-voltage flag associated with the supply of the
LVFR 1/0 segment that contains the reset pin. It is asserted when the supply falls below the corresponding LVD
threshold, and can be cleared by the CPU by writing 1 to the LVFCR bit. If the LVIER bit is also asserted, a
low-voltage interrupt is sent to the CPU. If LVRER is also asserted, a system reset will be generated, which
will clear LVFR and negate the interrupt request.

0 No occurrence.
1 LVD occurrence detected on the supply of the I/O segment that contains the reset pin.

25 VDDEH low-voltage flag. This read-only bit is the low-voltage flag associated with the monitored VDDEH
LVFH supplies. Itis asserted when any monitored VDDEH supply falls below its corresponding LVD threshold, and
can be cleared by the CPU by writing 1 to the LVFCH bit. If the LVIEH bit is also asserted, a low-voltage
interrupt is sent to the CPU. If LVREH is also asserted, a system reset will be generated, which will clear
LVFH and negate the interrupt request.

0 No occurrence.
1 LVD occurrence detected on a monitored VDDEH supply.

26 VDDREG low-voltage flag. This read-only bit is the low-voltage flag associated with the VDDREG supply of
LVF50 the voltage regulator. It can be cleared by the CPU by writing 1 to the LVFC50 bit. If the LVIES bit is also
asserted, a low-voltage interrupt is sent to the CPU. If LVRESO is also asserted, a system reset will be
generated, which will clear LVF50 and negate the interrupt request.

0 No occurrence.
1 LVD occurrence detected on the VDDREG supply of the voltage regulator.
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Table 5-6. PMC_SR Field Descriptions (continued)

Field Description

27 VDDSYN low-voltage flag. This read-only bit is the low-voltage flag associated with the VDDSYN 3.3 V
LVF33 supply. Itis asserted when the 3.3 V supply falls below the corresponding LVD threshold, and can be cleared
by the CPU by writing 1 to the LVFC33 bit. If the LVIE33 bit is also asserted, a low-voltage interrupt is sent
to the CPU. If LVRE33 is also asserted, a system reset will be generated, which will clear LVF33 and negate
the interrupt request.

0 No occurrence.
1 LVD occurrence detected on the 3.3V supply.

28 Core-voltage-supply low-voltage flag. This read-only bit is the low-voltage flag associated with the core
LVFC voltage supply. It is asserted when the core voltage supply falls below the corresponding LVD threshold, and
can be cleared by the CPU by writing 1 to the LVFCC bit. If the LVIEC bit is also asserted, a low-voltage
interrupt is sent to the CPU. If LVREC is also asserted, a system reset will be generated, which will clear
LVFC and negate the interrupt request.

0 No occurrence.
1 LVD occurrence detected on the core voltage supply.

29 VDDA low-voltage flag. This read-only bit is the low-voltage flag associated with the analog power input
LVFA VDDAL. It is asserted when the VDDA1 supply falls below its corresponding LVD threshold, and can be
cleared by the CPU by writing 1 to the LVFCA bit. If the LVIEA bit is also asserted, a low-voltage interrupt is
sent to the CPU. If LVREA is also asserted, a system reset will be generated, which will clear LVFA and
negate the interrupt request.

0 No occurrence.
1 LVD occurrence detected on the VDDAL supply.

30-31 Reserved

5.5 Functional Description

See Figure 5-1 for a block diagram of the PMC block. Its main building blocks are
e aprecision bandgap voltage
» Power On Reset and Low Voltage Detector on VDDREG regulator supply

» avoltage regulator controller with a linear Low Drop Out and a Switched Mode Power Supply
options selectable via the REGSEL control

* POR and LVD on VDD digital core supply

* a3.3V LDO regulator, with its relative 3.3V LVD

» adigital interface to core logic

* aninterface between measurable PMC internal signals to the ADC
A start-up sequence has been implemented aiming at improved predictability of PMC behavior. A loose
tolerance POR keeps the device in reset until the VDDREG rises above the minimum required voltage for
the internal bandgap to come up. When POR clears and the band gap reference is stable, the LVDs are

enabled. A dedicated circuit is used to keep LVDs set until current and voltage references are stable and
the real LVDs’ values are valid.

When the references are stable, the voltage regulator (selected by the pin REGSEL) enters in soft start
mode and rises in a controlled fashion the 1.2V regulated voltage supply VDD. As both target regulated
voltage VDD120UT and LVD level LVD12 rely on bandgap voltage, an equivalent variation is to be
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expected in absolute LVD trip points and voltage regulator output, so the system shall come up correctly
in any condition.

If an external regulator is used to generate the supply voltage, the allowed nominal range is VDD12, but
the start up value must be higher than the maximum LVD threshold LVD12 to clear POR and LVD flags
and exit the reset state.

All LVDs force reset at start-up. As soon as all of them are cleared, the trimming register can be loaded
from flash into the band gap. The low variation of band gap reference voltage after trim, reported in the
PXR40 Microcontroller Data Sheet, allows the system to achieve high precision regulator target voltage
output (not considering transient effects on regulator loads) and LVD trip points.

voltage A
W) VDDREG
4 L - - - - _ _ _ _ _ _ _
|
| VDDSYN
|
|
2 == |
|
| VDD
|
|
- |
time

Figure 5-5. PMC internal regulators nominal start-up sequence, rising slope may vary

5.5.1 PMC Internal 1.2V Voltage Regulator Selection

The PMC features two main regulators for core supply voltage VDD. The selection is done at board level
by connecting the REGSEL to VDDREG or VSS.

A linear Low Drop Out regulator controller is selected when the pin REGSEL is connected to VSS,
otherwise an asynchronous buck switched mode regulator controller is selected when the pin is connected
to VDDREG. Do not change REGSEL pin voltage when the device is powered by any supply.

The allowed voltage range of the PMC supply VDDREG is reported in the PXR40 Microcontroller Data
Sheet under the VDDR symbol. Specifically, when the switched mode supply is chosen (SMPS5V mode)
the nominal supply voltage expected is 5 V. Nominal voltage values of 3V and 5V are allowed in LDO3V
and LDO5V, respectively. This is because in the LDO3V mode, VDDSYN/VDD33 are supplied to the
SOC from external source; whereas in the LDO5V mode, VDDSYN is connected back to VDD33.

When the LDO regulator is selected in LDO3V or LDO5V mode both nominal 5.0 V and 3.3 V are
allowed.
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A weak pull down of about 100 kQ is added to ensure the selection of the LDO regulator even when the
signal REGSEL is not connected at board level.

5.5.2 PMC Bandgap

An accurate band gap voltage is used in the PMC as reference for regulators and LVDs. Target band gap
voltage VBG is 0.62V with variation defined in PXR40 Microcontroller Data Sheet.

During factory test, the bandgap is calibrated in curvature and absolute value, in order to achieve a good
accuracy over temperature range and supply voltage variation.

5.5.3 VDDREG LVD

A user programmable low voltage detector (LVD) monitors the PMC main supply voltage VDDREG.

When LDO regulator is selected, with respective selection pin REGSEL, the LVD threshold is for a
nominal 3.3V supply (both LDO3V and LDO5V modes), else when the SMPS regulator is selected the
LVD threshold is nominal 5.0V (SMPS5V mode).

Rising LVD threshold voltage is documented under LvdReg symbol in the PXR40 Microcontroller Data
Sheet.

The assertion and negation voltages are adjustable via software by writing to the LVDREGTRIM field of
the PMC_TRIMR register, which selects one of the 16 voltages available through the appropriate tapped
output. The reset and default value of the 4-bit register is “1111”, corresponding to the nominal LvdReg

voltage.

LVD scaled voltage can be measured via ADC by selecting the respective channel reported in Table 5-8.
During this measurement, the output of the LVD is temporarily forced to low level so that false events,
which may be caused by ADC reading, are discarded.

554 3.3V Internal Voltage Regulator

A 3.3V internal voltage regulator is available and it can supply a total DC current of IDD33 with a
maximum load frequency of 10 kHz. The board should be designed to dump all current overshoots and
undershoots, by having the VDDSY N pin connected to decoupling capacitors. The recommended external
capacitor range may vary between 220 nF and 2.2 pF with ESR < 100 mQ.

This regulator is always enabled when supply voltage VDDREG is in the VDDR 5V nominal range. When
the supply voltage is in the VDDR 3V nominal range the regulator is automatically turned off, so that an
external supply can be applied. In this case VDDREG and VDDSYN must be connected to the same
supply voltage with a maximum voltage difference of 200mV.

The regulator can be disabled, so that an external 3.3 V supply can be used (see Section 5.1.1, Features).
In this case it is recommended that the supplied 3.3V is nominal 3.5V +/- 3% during start up when both
regulators may be enabled. For the correct operation of the device the externally supplied VDD33 voltage
must be higher than the maximum correspondent LVD rising voltage LVD33.
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The bond diagram and over voltage protection is shown in Figure 5-6. Core LVD and flash supply are
provided by pad VDD33, which is also the default feedback signal for the 3.3V regulator loop. A high
voltage detect comparator switches the feedback point from VDD33 to the regulator output VDDSYN in
the event that this node raises above its maximum rating value, forcing the regulator to correct its DC point.
This feature protects the circuitry connected to the internal 3.3V supply in any event which disconnects
VDD33 and VDDSYN (e.g. a board failure or a bond wire failure).

I
Internal 3.3V |
Supply [
|
|
VDD|REG LVD Core ? [
|
Vreg 1.2 Flash |
VD|?33
|
VDDREG |
|
Vreg 3.3 [
Vbg — I
R 1
_ T VDDISYN
R | —
a |
f ! \Y%
+ [
1 R ? |
A
|

Figure 5-6. 3.3V Regulator power connection

Tolerance of the 3.3V regulator, reported in the PXR40 Microcontroller Data Sheet, assumes appropriate
decoupling capacitance on VDDSYN pin, maximum current load less than or equal to IDD33, and a
correct board layout with reduced parasitics. It excludes line and load variation above 10 kHz.

The regulator output voltage, VDD330UT, is adjustable via software by writing to the field VDD33TRIM
of the correspondent trimming register PMC_TRIMR, which selects one of the 16 voltages spaced at
STEPV33 step and available through the relative resistor chain. The reset value of the 4-bit register is
“1111”.

5.5.5 3.3V VDDSYN LVD

A user programmable low voltage detector (LVD) monitors the voltage VDDSYN.

Rising LVD threshold voltage is documented under L\VVD33 symbol in the PXR40 Microcontroller Data
Sheet.
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The assertion and negation voltages are adjustable via software by writing to the LVD33TRIM field of the
PMC_TRIMR register, which selects one of the 16 voltages available through the appropriate tapped
output. The reset and default value of the 4-bit register is “1111”, corresponding to the nominal LVD33
voltage.

LVD scaled voltage can be measured via ADC by selecting the respective channel reported in Table 5-8.
During this measurement, the output of the LVD is temporarily forced to low level so that false events,
which may be caused by ADC reading, are discarded.

5.5.6 1.2V Voltage Regulator Controller

A double Voltage Regulator Controller (VRC) is implemented in this power management system. It is
composed of a linear LDO VRC, and an SMPS VRC. A soft startup block slews the output voltage of the
regulator output smoothly in order to avoid ringing or over voltage condition and steep voltage and current
slopes. A block diagram of the regulator is shown in Figure 5-7.

The LDO Voltage Regulator Controller is designed to drive an external bipolar transistor and relative
decoupling capacitance at bipolar emitter. A smaller compensation capacitor might be required on
REGCTL, depending on the external bipolar selected.

The switched controller is a full analog asynchronous regulator, with ramp compensation and equalized
error integration. It is used to drive an external high side n-MOS driver / Schottky diode.The regulator
output voltage is adjustable using software, to permit the device to center the supply for maximum
transient margin.

The feedback of the regulation loop comes from the VDD core voltage through a trimmable resistive
divider. By adjusting the trimming control 4-bit word VDDCTRIM it is possible to adjust the regulator
target DC output voltage VDD120UT during device operation, with 16 voltage steps of size STEPV12,
around the typical regulator target voltage. The reset value, start up and default condition of the 4-bit
register is “1111”.

Tolerance of the 1.2V regulators, reported in the PXR40 Microcontroller Data Sheet, assumes appropriate
external active and passive devices as reported in bill of materials Section 5.7.2, Hardware Design
Recommendations, maximum current load less than or equal to 1dd12, and a correct board layout with
reduced parasitics. It excludes line and load variation above 10 kHz.

The 1.2V supply is internally connected to an ADC channel so that the actual voltage may be read by the
microcontroller.
The suitable external driver has an automotive range temperature profile and

* Incase of NPN device a minimum beta of 50, maximum current rating >1.5A;

* Incase of high side driver maximum threshold voltage of 1.5V, gate capacitance less than 5nF,
maximum current rating >2A.

PXR40 Microcontroller Reference Manual, Rev. 1
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———————————————————————————————————————————————————————

Decoupling i

PMC 1.2V Regulator External Components

| | | |
| | |
| PWM | 1 s13460 |
! Controller [ < |
| | v |
| [ 2 |
: = Trimmed : :
| U U — |
: Regulator /] VRCTRL ! VDDREG |
I Select J |
| | |
| | |
| _ REGSEL ~ |
: VDDREG ! ) NJD :
| | 2873 |
! Vref | 1 |
! Band Gap [ |
! VRC1p2 | |
0] | |
! VDD L, Max 1.2A@1.2V '
| Py |
l < |
! |
! |
! |
! |
! |
! |
! |
! |

LDO MODE

Figure 5-7. Internal Regulator 1.2V LDO and SMPS diagram

5.5.7 1.2V vDD LVD
A user programmable low voltage detector (L\VVD) monitors the core supply voltage VDD.

Rising LVD threshold voltage is documented under L\VVD12 symbol in the PXR40 Microcontroller Data
Sheet.

The assertion and negation voltages are adjustable via software by writing to the LVDCTRIM field of the
PMC_TRIMR register, which selects one of the 16 voltages available through the appropriate tapped
output. The reset value of the 4-bit register is “0110”, corresponding to the nominal LVVD12 voltage.

When an internal regulator (SMPS or LDO) is used to generate the core voltage supply, it is required to
change the field of the register to “1100” before increasing core logic clock frequency.

LVD scaled voltage can be measured via ADC by selecting the respective channel reported in Table 5-8.
During this measurement, the output of the LVD is temporarily forced to low level so that false events,
which may be caused by ADC reading, are discarded.
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5.5.8 Trimming
During Power Up and Reset, the BandGap is untrimmed. This allows the MCU to come out of reset.

At the end of the Reset sequence, the BandGap is trimmed by the PMC. This trimming controls the
BandGap voltage, which is used as the reference for the Internal Regulators and LVD.

The BandGap Trim values are not visible and they cannot be altered or overwritten by the user.

The levels of the internal regulators and LVD, though, can be adjusted by the user by programming the
Trim Registers. This allows the user to control the internal regulator or LVD level within a range of +/- 8
steps from the default value. This is described in Section 5.4.2, Trimming Register (PMC_TRIMR).

5.5.9 Interrupts

The PMC generates one interrupt request signal for each LVD source: VDDREG LVD, VDDSYN LVD,
VDD LVD, and VDDA1 LVD. The module also generates combined interrupt request signal which is
asserted whenever any of the individual interrupt request signals becomes asserted.

55.10 PMC Power-on Reset

A Power-on reset (POR) circuit monitors its supply voltage, providing a logic reset in a guaranteed low
voltage range.

Power-on reset will assert as soon as possible after the voltage levels of the POR power supplies begin to
rise. Each POR will negate before its power supply rises into the specified range. The behavior for each
POR during power supply ramping is shown in Figure 5-8.

Power-on reset (POR) circuits are present at the following power supplies:

* 5V supply of the PMC block and bandgap (VDDREG)

» 1.2V core supply VDD
The POR can be used to prevent critical circuit-like band gap reference or LVDs to operate when the
supply voltage is too low (output signals are out of specification). POR trip voltage tracks with technology

variations and it should be such that all circuits, that are disabled by its output, can at least work with
supplies down to POR level.

The dependence between POR and LVVD on VDDREG is summarized in Figure 5-9. As shown, the LVD
will reach a consistent state before the POR actually releases the reset, avoiding false startup condition.
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Specified Power
Supply Range

! ! !

POR_B POR_B Negates POR_B Asserts
Indeterminate (Ramp Up) (Ramp Down)
POR_B
POR_B Asserts Indeterminate

Figure 5-8. POR rising and falling edges

Specified Vgpply
Range

POR_B & LVI_B
Overlap

POR_B & LVI_B
Overlap

POR_B Asserts LVI_B Negates LVI_B Asserts

LVI_B Asserts POR_B Asserts
POR_B Negates LVI_B Indeterminate

POR_B
Indeterminate

Figure 5-9. POR and LVD rising and falling edges
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Table 5-7. POR and LVDs that Gate MCU Reset

Type Supply Description

POR VDDREG 5V supply of the PMC block and bandgap (VDDREG)
POR VDD 1.2V core supply VDD

LvD VDD LVD Core-voltage-supply VDD low-voltage

LvD VDDSYN LVD VDDSYN low voltage

LvD Reset LVD Reset-pin-supply low-voltage

5.5.11 ADC Test Mux

During PMC functional mode it is possible to perform direct measurements through the ADC. PMC
internal voltages are routed to the ADC. Each signal can be measured with ADC running at full speed.

Table 5-8. ADC test mux channel for internal PMC signals

eQADC_A channel number Signal propagated to ADC Typical value (approximated)
ADCO CH145 Band gap 0.62V 0.62V (trimmed)
ADCO CH146 Analog supply 1.2V 1.22Vv
ADCO CH147 VDD120UT Equal to VDD120OUT / 2.045
ADCO CH180 LvD 1.2V Equal to VLVD12 / 1.774
ADCO CH181 VDD330UT Equal to VDD330UT / 5.460
ADCO CH182 LvD 3.3V Equal to VLVD33 / 4.758
ADCO CH183 LVD 5.0V Equal to VLVDREG / 4.758 in LDO mode;
(VLVDREG / 7.032 in SMPS mode)
ADC1 CH196 LVD VDDA Equal to VDDA LVD / 3.8934

Regulator feedback and LVD threshold signals propagated to ADC are a scaled down version of the
correspondent supply, by means of a resistive divider with programmable steps. The scaled signal read by
the ADC Vscaled will be approximately equal to the supply voltage Vsupply divided by the target voltage
(LVD or regulator output) Vtarget and multiplied by the band gap reference Vbg:

Vscaled=Vsupply*Vbg/Vtarget. Egn. 5-1

By measuring with ADC scaled supply voltage, supply voltage and bandgap voltage, it is possible to
calculate the approximate target LVD or regulator value. Vtarget is equal to: Vtarget=Vsupply*Vbg/Vadc.

During LVD measurement, the continuous time monitoring is temporarily disabled as the multiplexer
toggling could induce a false detection.
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5.6 Initialization

The PMC module requires that its main supply voltage, VDDREG, rises above the POR level, so that the
band gap reference voltage can be enabled.

After the band gap has come up and stabilized, the 1.2V regulator soft start and optionally the 3.3V
regulator soft start begin.

When the internal regulator is used to generate 1.2V core supply, it is required to write “1100” to the
LVDCTRIM field before clock frequency is increased.

5.7  Application Information

57.1 Regulator Example

VDDREG

The resistor may or may

not be required.

This depends on the § REGSEL
allowable power dissipation of

the npn bypass transistor
device. —

The bypass transistor
MUST be operated out VRCCTL

of saturation region. H Y MCU
i
1
-T
|
|

vDD12

*
Mandatory decoupling capacitor —— ——
network

VSS

*VRCCTL capacitor: may or
may not be required

Figure 5-10. VRC 1.2V LDO configuration with external bipolar
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VDDREG

REGSEL

VRCCTL

MCU

VDD12

Mandatory decoupling capacitor

network

VSS

No VRCCTL capacitor is allowed

Figure 5-11. VRC 1.2V buck SMPS LDO configuration with external MOS - Schottky diode

5.7.2 Hardware Design Recommendations

Table 5-10. VRC LDO recommended external devices

Part Name Part Type Nominal Description

BCP68T1 npn ON Semiconductor™

NJD2874 npn ON Semiconductor™

3BCP68 npn NXP Semiconductors™
capacitor 6 X 4.7uF-20V | Ceramic low ESR -One for each VDD pin
capacitor 6 x 0.1uF-20V | Ceramic -One capacitor for each VDD pin
capacitor 20uF Supply decoupling cap (close to bipolar collector)
capacitor 2.2uF Snubber cap, required with NJD2874 (on bipolar

base)

resistor 12 Ohm ESR for snubber cap
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Table 5-11. VRC SMPS recommended external devices

Part Name Part Type Nominal Description

IR7353 HS nMOS + Low threshold n-MOS / Low Vf Schottky diode
Schottky

SS8P3L Schottky Low Vf Schottky diode

S13460f nMOS Low threshold n-MOS

LQH66SN2R2MO03 inductor 2.2 pH-3.2A muRata™ unshielded or shielded coil

C3225X7R1E106M capacitor 2X10uF - 25V | TDK high capacitance ceramic SMD (on VDD close

to coil)

C3225X7R1E225K capacitor 2x2.2uF - 25V | TDK ceramic SMD (on VDD close to MCU)
capacitor 6 x 0.1uF - 20V | Ceramic -One capacitor for each VDD pin

C3225X7R1E106M capacitor 2X10uF - 25V Supply decoupling cap - close to n-MOS drain
resistor 20 kOhm Pull down for power n-MOS gate
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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 8 MHz to 40 MHz. The frequency multiplication,
output dividers and the frequency modulation waveform are register-programmable through a peripheral
bus interface.

Figure 6-1 shows the operating frequency domains of the various blocks on this device.

PLLCFG[0:1]<
CORE
syspiv|' ¢ ol 2
EXTAL PLL . X L D PLATFORM /
> - cp—d—l
IPG DIV SEL BLOCKS/
e Fperiph FLASH
SIU_SYSDIV[SYSCLKDIV[0:1]]
X=2,4,8,0r16 ;
SIU_SYSDIV[BYPASS] NDEDI
X=1
SIU_SYSDIV[IPCLKDIV[0:1]}— DIV febi_cal EBI
CAL BUS
SIU_ECCRI[EBDF[0:1]}——— ]
Note: teycsys = 1/ fsys
teye =1 / fplatf
+ 2 = divide-by-2 D_CLKOUT
+ X = divide-by-X, depending on SIU_SYSDIV[BYPASS] (D_CLKOUT is not available
and SIU_SYSDIV[SYSCLKDIV]. on all packages and cannot

be programmed for faster
than fsys/2.)

Figure 6-1. PXR40 Block Operating Frequency Domain Diagram
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For register and bit descriptions, see:

6.1.1

Section 7.3.1.27, System Clock Register (SIU_SYSDIV)
Section 7.3.1.24, External Clock Control Register (SIU_ECCR)

Block Diagram

A simplified block diagram of the FMPLL illustrates the functionality and interdependence of major

blocks (see Figure 6-2). 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). Refer to Section 6.4.3.3, PLL Normal Mode Without FM, for details on each

sub-block.

EXTAL EPREDIV

6.1.2
The FMPLL has these major features (refer to PXR40 Microcontroller Data Sheet for performance data

FMDAC

\J

FMDAC_CTL[0:4] —— | D2AFM

Y
g

ERFD

PLL Clock
Out

Figure 6-2. FMPLL Block Diagram

Features

and restrictions):

Input clock frequency range: 8 MHz to 40 MHz (EXTAL)

PFD | | FILTER > VCO
EMFD |«
L»| Loc PLL >
»| LOC_REF

Used to create the
loss of clock reset
request and decide
which PLL mode to
switch to when a
_ |loss of clock

| condition occurs

Programmable frequency multiplication factor settings which specify 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
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— Register programmable modulation rates of Fgy21/80, Feytal/40, and Feyq/20 (Mmodulation rate
must be between 400 kHz and 1 MHz).

* 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; the clock source must come from somewhere
else or the device will not function. 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. A full swing square wave clock input for the entire system must be supplied on the EXTAL pin
(Refer to PXR40 Microcontroller Data Sheet for external clock input requirements). 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 Chapter 3, Signal Descriptions, 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. The table lists registers in the order of their addresses, identified by complete name and
mnemonic, and the type of their accesses.

Table 6-1. FMPLL Memory Map

Offset from
FMPLL_BASE_ADDR Register Bits | Access | Reset Value Section/Page
(0OxC3F8_0000)

0x0000 Reserved

0x0004 SYNSR—FMPLL synthesizer status register ‘ 32 | R/W ‘ -1 6.3.2.1/6-4
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Freescale Semiconductor 6-3




Frequency Modulated Phase-Locked Loop (FMPLL)

Table 6-1. FMPLL Memory Map (continued)

Offset from

FMPLL_BASE_ADDR Register Bits | Access | Reset Value Section/Page
(0OxC3F8_0000)

0x0008 ESYNCR1—FMPLL enhanced synthesizer 32 R/W 0x8001_0053 6.3.2.2/6-7
control register 1

0x000C ESYNCR2—FMPLL enhanced synthesizer 32 R/W 0x0000_0005 6.3.2.3/6-9
control register 2

0x0010-0x001C Reserved

0x20 SYNFMCR—FMPLL synthesizer FM control 32 R/W 1 6.3.2.4/6-12
register

1 see specific register description.

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 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 PLL | PLL 1 1
0 0 0 0 0 0 [LOLF| LOC |MODE| o' | nec |LOCKS|LOCK|LOCF| U U
W wlc wlc
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-3. FMPLL Synthesizer Status Register (SYNSR)
1 These bits may read 0 or 1, depending on current state of the PLL, however they do not provide any useful user information.

Table 6-2. SYNSR Bit Field Descriptions

Field Description

0-21 Reserved
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Table 6-2. SYNSR Bit Field Descriptions (continued)

Field Description
22 Loss- of-Lock Flag. This bit provides the interrupt request flag. To clear the flag, write a 1 to the bit. Writing 0 has
LOLF no effect. The LOLF is not set in response to the following conditions:
 Loss of lock due to a system reset, or
* Loss of lock due to changing any of the following: Multiplication Factor Divider (ESYNCR1_EMFD),
Pre-Divider (ESYNCR1_EPREDIV), or Modulation Depth (EYSNCR2_EDEPTH) prior to the LOLF being set
and cleared (for example, in response to an unexpected loss of lock condition).
The LOLF will be set in response to the following conditions:
» Changing any of the following: EMFD, EPREDIV, or EDEPTH subsequent to the LOLF being set and cleared
(for example, in response to an unexpected loss of lock condition), or
» Changing the Modulation Rate (ESYNCR2_ERATE), regardless of previous conditions.
If the LOLIRQ bit is set, these conditions will trigger an interrupt request.
To avoid unintentional interrupt requests, the following steps are recommended:
e Clear the LOLIRQ bit
» Change EMFD, EPREDIV, EDEPTH, and/or ERATE
» Ensure the PLL is locked
* Clear the LOLF bit
» Set the LOLIRQ bit, if desired
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 1 or reset is asserted.
0 Interrupt service not requested.
1 Interrupt service requested.
23 Loss-Of-Clock Status. The LOC bitis an indication of whether a loss-of-clock condition is present when operating
LOC 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.
24 Clock Mode. The state of this bit, along with PLLSEL and PLLREF, indicates which clock mode the PLL is
MODE operating in (see Table 6-13). The value of ESYNCR1[CLKCFGZ2] is reflected in this location.
0 PLL Off mode.
1 PLL clock mode.
25 PLL Mode Select. The state of this bit, along with MODE and PLLREF, indicates which mode the PLL operates
PLLSEL in. 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.
26 PLL Clock Reference Source. The state of this bit, along with MODE and PLLSEL, indicates which reference
PLLREF source has been chosen for normal PLL mode. This bit is cleared in PLL Off mode. The value of

ESYNCR1[CLKCFGQ] is reflected in this location.
0 External clock reference chosen

1 Crystal clock reference chosen

Note: The PLL controls the oscillator..
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Table 6-2. SYNSR Bit Field Descriptions (continued)

Field Description
27 Sticky PLL Lock Status Bit. The LOCKS bit is a sticky indication of PLL lock status. LOCKS is set by the lock
LOCKS detect circuitry when the PLL acquires lock after: 1) a system reset, or 2) a write to the ESYNCR1 which modifies
the ESYNCR1[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] and
ESYNCR1[EPREDIV] bit fields, or frequency modulation enabled
1 PLL has not lost lock since last system reset, a write to ESYNCRL1 to modify the ESYNCR1[EMFD] and
ESYNCR1[EPREDIV] bit fields, or frequency modulation enabled
28 PLL Lock Status Bit. The LOCK bit indicates whether the PLL has acquired lock. Refer to PXR40 Microcontroller
LOCK Data Sheet for tolerances. 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
29 Loss-of-Clock Flag. This bit provides the interrupt request flag. To clear the flag, write a 1 to the bit. Writing 0
LOCF 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.
30-31 Reserved
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6.3.2.2 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 6-4.

Offset: FMPLL_BASE_ADDR + 0x0008 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl 1 0 \ 0 \ 0 | 0 0 \ 0 \ 0 \ 0
" CLKCFG[2:0] EPREDIV
Reset| 1 - 1 _1 0 0 0 0 \ 0 0 0 0 0 0 2 1
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
3 EMFD
w| o
Reset 0 0 0 0 \ 0 0 0 0 0 0 1 0 \ 0 0 0 0

1 Reset value determined by PLLCFG pins during reset.
2 Resets to value of PLLCFG[2] (0 if PLLCFG[2]=0; 1 if PLLCFG[2]= 1)
3 Do not set this bit to 1.

Figure 6-4. FMPLL Enhanced Synthesizer Control Register 1 (ESYNCR1)

Table 6-3. ESYNCRL1 Bit Field Descriptions

Field Description

0 Reserved.
Note: This bit is set to 1 on reset and always reads as 1. Writes to this bit have no effect.

directly to MODE, PLLSEL, and PLLREF to control the system clock mode.

so that a reset is not immediately generated when CLKCFG is written.

1-3 Clock Configuration. The CLKCFG[2:0] bits are writable versions of the MODE, PLLSEL, and PLLREF bits
CLKCFG[2:0] |inthe SYNSR. These change the clock mode, after reset has negated, via software. CLKCFG[2:0] map

Note: CLKCFG = 0b101 (or any reserved/invalid value) can produce an unpredictable clock output.
Note: The ESYNCR2[LOLRE] and ESYNCR2[LOCRE] should be set to 0 before changing the PLL mode,

EPREDIV binary number is substituted into the equation from Table 6-8.

Sheet).

EPREDIV bits. In PLL Off mode, the EPREDIV bits have no effect.

4-11 Reserved
12-15 Enhanced Pre-Divider. The EPREDIV bits control the value of the divider on the input clock. The output of
EPREDIV the pre-divider circuit generates the reference clock to the PLL analog loop. The decimal equivalent of the

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 et (See the PXR40 Microcontroller Data

When the EPREDIV bits are changed, the PLL immediately loses lock. Do not change the EPREDIV bits
during FM operation. Before changing EPREDIV, FM must be disabled and then reconfigured after the PLL
re-locks to the new EPREDIV value. To prevent an immediate reset, clear the LOLRE bit before writing the
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Table 6-3. ESYNCRL1 Bit Field Descriptions (continued)

Field Description
16-23 Reserved.
Note: Do not set this bit to 1.
24-31 Enhanced Multiplication Factor Divider. The EMFD bits control the value of the divider in the PLL feedback
EMFD 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 6-10 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,co specification (see the PXR40
Microcontroller Data Sheet).

When the EMFD bits are changed, the PLL loses lock. Do not change the EMFD bits during FM operation.

Before changing EMFD, FM must be disabled and then reconfigured after the PLL re-locks to the new EMFD

value.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 6-5 shows the available divide ratios.

Table 6-4. Pre-divider Ratios

EPREDIV Input Divide Ratio (EPREDIV+1)
0000 1
0001 2 (default if PLLCFG[2]=0)
0010 3
0011 4 (default if PLLCFG[2]=1)
0100 5
0101 6
0110 Invalid
0111 8
1000 Invalid
1001 10
1010-1111 Invalid

Table 6-5. Feedback Divide Ratios

EMFD Feedback Divide Ratio (EMFD+16)
0000_0000-0001_1111 Invalid
0010_0000 48 (default for PXR40)
0010_0001 49
0010_0010 50
0010_0011 51
0010_0100 52
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Frequency Modulated Phase-Locked Loop (FMPLL)

Table 6-5. Feedback Divide Ratios

EMFD Feedback Divide Ratio (EMFD+16)
0010_0101 53
0101_0011 99
1000_0100 132
1000_0101-1111 1111 Invalid

FMPLL Enhanced Synthesizer Control Register 2 (ESYNCR?2)

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 6-5.

Offset: FMPLL_BASE_ADDR + 0x000C Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0
| ‘ ‘ | ‘ ‘ LOCEN|LOLRE |LOCRE LOL | LOC ERATE
W IRQ | IRQ
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
RlcLk| o \ 0 \ 0 0 0 0
W CFG EDEPTH ERFD
_DIS
Reset 0 0 0 0 \ 0 0 0 0 0 0 0 0 \ 0 1 1 1

Figure 6-5. FMPLL Enhanced Synthesizer Control Register 2 (ESYNCR2)

Table 6-6. ESYNCR2 Bit Field Descriptions

Field Description
0-7 Reserved
8 Loss-of-Clock Enable. The LOCEN bit determines whether the loss-of-clock function is operational along
LOCEN 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.
9 Loss-of-Lock Reset Enable. The LOLRE bit determines how the integration module handles a loss-of-lock
LOLRE 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.
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Table 6-6. ESYNCR2 Bit Field Descriptions (continued)

Field Description
10 Loss-of-Clock Reset Enable. The LOCRE bit determines how the integration module handles a loss-of-clock
LOCRE 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.

11 Loss-of-Lock Interrupt Request. The LOLIRQ bit determines how the integration module handles a
LOLIRQ 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.

12 Loss- of-Clock Interrupt Request. The LOCIRQ bit determines how the integration module handles a loss-
LOCIRQ 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.

13 Reserved
14-15 Enhanced Modulation Rate. The ERATE bits control the rate of frequency modulation applied to the system
ERATE?! frequency. Table 6-7 shows the allowable modulation rates.
16 The CLKCFG_DIS bit is used to disable the ability to change the PLL mode using the CLKCFG bits. This
CLKCFG_DIS | protects the system from errant software writes and/or bit flips on the CLKCFG[2:0] bits that could change
the PLL clock mode.

Note: If the PLL is configured for PLL Off mode when the CLKCFG_DIS bit is set, the PLL will automatically
enter normal mode. For this reason, it is advisable to set the PLL for the desired mode (normal mode
with crystal reference or normal mode with external reference) before setting the CLKCFG_DIS bit to
protect from inadvertent mode changes.

0 Writes to CLKCFG[2:0] enabled.

1 Writes to CLKCFG[2:0] disabled.

17-20 Reserved
21-23 Enhanced Modulation Depth. The EDEPTH bit field controls the frequency modulation depth?, and in
EDEPTH? conjunction with the SYNFMCR[FMDAC_EN] bit enables frequency modulation. The EDEPTH bit must be
set to a non-zero value for FM operation. The sequence for enabling and configuring FM operation is
described in Section 6.4.3.4.2, Programming System Clock Frequency With Frequency Modulation. This
program sequence must be followed exactly to insure proper operation of the FM.
24-25 Reserved
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Table 6-6. ESYNCR2 Bit Field Descriptions (continued)

Field Description

26-31 Enhanced Reduced Frequency Divider. The ERFD bits control a divider at the output of the PLL. The value

ERFD 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 6-10.

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 PXR40 Microcontroller 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 6-8.

1 ERATE and EDEPTH must be enabled simultaneously to avoid unintentional assertion of the LOLF. Program the desired
modulation rate and depth to the ERATE and EDEPTH bit fields simultaneously with a single 32 bit write to the ESYNCR2
register.

2 Auto-calibration is not available on the PXR40 device. EDEPTH does not set modulation depth and is used only in conjunction
with the SYNFMCR[FMDAC_EN] to enable FM. See Section 6.4.3.4, PLL Normal Mode With Frequency Modulation”.

Table 6-7. Programmable Modulation Rates

ERATE Modulation Rate (Hz)
00 Fmod = Fexta/80
01 Fmod = Fextal40
10 Fmod = Fexta/20
11 Invalid

Table 6-8. Output Divide Ratios

ERFD Output Divide Ratio (ERFD+1)

00_0000 Divide-by-1
00_0001 Divide-by-2
00_0010 Invalid

00_0011 Divide-by-4
00_0100 Invalid

00_0101 Divide-by-6
00_0110 Invalid

00_0111 Divide-by-8

(default value for PXR40)
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Table 6-8. Output Divide Ratios

ERFD Output Divide Ratio (ERFD+1)
11 1100 Invalid
11_1101 Divide-by-62
11 1110 Invalid
11_1111 Divide-by-64

6.3.2.4 FMPLL Synthesizer FM Control Register (SYNFMCR)

The synthesizer FM control register (SYNFMCR) contains bits for enabling and configuring PLL
frequency modulation.

Offset: FMPLL_BASE_ADDR + 0x0020 Access: User read/write
0 1 2 3 4 5 6 7 8 9 10 11 ‘ 12 13 14 15
R FMD
W AC_E FMDAC_CTL
N
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
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-6. FMPLL Synthesizer FM Control Register (SYNFMCR)

Table 6-9. ESYNFMCR Bit Field Descriptions

Field Description
0 Reserved
1 Frequency Modulation Register Enable. When this bit is set, the FMDAC_CTL field is enabled and the FM

FMDAC_EN depth can be controlled directly by the value in FMDAC_CTL. The ESYNCR2[EDEPTH] field must also be
set to a non-zero value to enable FM.

0 FMDAC_CTL disabled.

1 FMDAC_CTL enabled. DAC is controlled by the value in FMDAC_CTL.

2-10 Reserved
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Table 6-9. ESYNFMCR Bit Field Descriptions

Field Description
11-15 Digital-to-Analog Converter Control. This bitfield value is written to the DAC to control the FM depth by
FMDAC_CTL percentage during FM operation.
00100 — 1%
01000 — 2%
01100 - 3%
10000 — 4%
These values have been shown in characterization data to produce the specified FM percentage within the
device specification. However, the user may program intermediate values to trim the FM percentage for a
specific application if desired. Do not program FMDAC_CTL to any value that will cause the system
frequency to exceed the maximum specification.
16-0 Reserved
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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), synthesizer FM control register (SYNFMCR) 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

The system clock source is determined during reset as shown in Table 6-13. The value of the PLLCFG[0:1]
pins are latched during reset. If PLLCFGJ0:1] are changed during a reset other than power-on reset, the
internal clocks may glitch as the clock source is changed between PLL Off mode and PLL clock mode or
from one PLL clock mode to another. Whenever PLLCFGJ[0:1] are changed in reset to a value other than
what it was before the reset, an immediate loss of lock condition is declared. This only applies if the PLL
was running in a locked state prior to the assertion of reset and change of PLLCFG[0:1].

Table 6-10 shows the PLL clock to input clock frequency relationships for the available clock modes.

Table 6-10. Clock-Out vs. Clock-In Relationships

Clock Mode Frequency Equation
PLL Off Mode FPLL = Fextal
Normal PLL Mode!
F - Fexta)* (EMFD +16)
PLL ™ (EPREDIV + 1)(ERFD + 1)

1 Equation to be used when programming enhanced control registers
(ESYNCR1 and ESYNCR2). See EPREDIV, EMFD, and ERFD bitfield
descriptions for valid ranges for these fields.

6.4.2 PLL Off Mode

When PLL Off mode is selected, the PLL is turned off. The user must supply an external clock 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 PXR40 Microcontroller 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
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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 6-7 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 6-7. 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 6-2). 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 PXR40
Microcontroller 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 6-11). 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-6 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 6-11. 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 6-2).

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. Both the reference and the PLL must be functioning properly to exit reset.

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 PXR40
Microcontroller Data Sheet). The output of the FMPLL can be divided down in powers of 2 up to 64 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 6-2 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
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
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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 PXR40 Microcontroller 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 ERATE bit fields.
A change to EPREDIV, EMFD, EDEPTH, or ERATE while modulation is enabled invalidates the previous
FM depth configuration.

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) + 2 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 + 2 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.

During startup, current transients on the VDD supply are related to the system frequency. A technique can
be used to reduce these current transients when the system frequency is changed from its default value to
your desired frequency.

Follow the above procedure for step 1. In step 2, rather than set ERFD to ERFD (from step 1) + 2, set this
to a value which will produce a low system frequency (close to the default system frequency), e.g.
ERFD = ERFD (from step 1) + 4. Once set, follow steps 3 and 4 as above. In step 5, wait for the LOCK
bit to set, then set the EFRD bit to ERFD (from step 2) — 2. Wait for a small duration of time for the current
to stabilize, then repeat this procedure until the ERFD value is equal to the value determined in step 1.

Using this technigque you should observe the system frequency increasing in steps to the desired system
frequency. This results in the VDD current increasing to its equivalent final value in smaller current steps
which, therefore, produce smaller current transients, making it easier for the power supply to handle.

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 several parameters must be set to generate the desired level of
modulation. The parameters to be programmed are the ERATE and EDEPTH bit fields of the ESYNCR2
register and the FMDAC_EN and FMDAC_CTL bits in the SYNFMCR register. The ERATE bit controls
the frequency of modulation, F,,,,q. The EDEPTH bits work in conjunction with the FMDAC_CTL bits in
the SYNFMCR to enable and control the modulation depth, F,,,. The available modulation rates and depths
are given in Table 6-7 and Table 6-8, 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 6-8.
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Figure 6-8. Frequency Modulation Waveform

6.4.3.4.1 Frequency Modulation Control

The frequency modulation control consists of programming a reference current into the modulation D/A
so that the modulation depth (F,,ax @nd Fyin) remains within specification. Disable frequency modulation
prior to changing the EPREDIV, EMFD, or ERATE bit fields. Upon enabling frequency modulation a new
configuration sequence is required. Do not change EPREDIV, EMFD or ERATE while modulation is
active or unpredictable results may occur.

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 FM configuration routine and prevent frequency overshoot from the programming
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. Write a value of ERFD = ERFD + 2 to the ERFD field of the ESYNCR2 to ensure the maximum
system frequency is not exceeded during the FM configuration. This is done when allowing the
PLL to lock in non-FM mode.

NOTE

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
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2. Write the SYNFMCR[FMDAC_EN] bit to logical 1 (to enable FMDAC_CTL) and the
SYNFMCR[FMDAC_CTL] bit field to the appropriate value shown in Table 6-12.

Table 6-12. FMDAC_CTL settings for FM Configuration

Frequency Modulated Phase-Locked Loop (FMPLL)

Peak-to-Peak FM depth

(EDEPTH) FMDAC_CTL
1% (center frequency £0.5%) 0x04
2% (center frequency £1.0%) 0x08
3% (center frequency +1.5%) 0x0C
4% (center frequency +2.0%) 0x10

3. Program the desired modulation rate into the ERATE field of the ESYNCR2 register and set the
EDEPTH field to a non-zero value. The absolute value in the EDEPTH field is non-critical as this
value is not used for actual FM depth, however EDEPTH must be non-zero to enable FM. Make
sure not to change ERFD from step 2 when setting ERATE and EDEPTH as they share the same

register space.

4. Wiait for the PLL to lock. When the PLL achieves lock, write the desired ERFD value. Make sure

not to modify ERATE/EDEPTH as they share the same register space.

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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Frequency Modulated Phase-Locked Loop (FMPLL)

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[2:0]] bit field. The clock mode can be modified by
writing to the CLKCFG[2:0] 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

Package Pins’ Synthesizer Status Register (SYNSR)
9 MODE, PLLSEL, and PLLREF Bits
Clock Mode
MODE/ PLLSEL/ PLLREF/
PLLCFGIO] PLLCFGIL] CLKCFG[2] CLKCFG[1] CLKCFG[O0]
0 0 PLL Off mode 0 X X
0 1 Normal mode with external reference 1 1 0
1 0 Normal mode with crystal reference 1 1 1
1 1 Reserved 1 0 0

1 The PLLCFG[2] pin configures the crystal oscillator range:
PLLCFG[2] = 0, for 8 MHz to 20 MHz
PLLCFGI2] = 1, for 40 MHz

6.5.1.1 Power-On Reset (POR)

The PLL will not operate until the POR state has ended. Refer to PXR40 Microcontroller 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 will begin its lock detect algorithm if Normal Mode is selected. However,
if a valid reference is not present, the PLL will continue to operate in Self Clocked Mode until one is
present. PLL configuration at POR may be selected by external pins PLLCFGJ[0:1] or reset state values of
configuration registers.

After the initial lock with the default divider settings (assuming Normal Mode was selected), you may
write to the SYNCR/ESYNCR(s) to modify the dividers for the desired operating frequency. The PLL may
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Frequency Modulated Phase-Locked Loop (FMPLL)

not be able to lock due to an (E)YMFD and crystal frequency combination that attempts to force the VCO
outside of its operating range

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 Section 3.2.1.2, Reset Status Register (SIU_RSR), 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 (SIV)

7.1 Introduction

This chapter describes the device system integration unit (S1U) that configures and initializes the following

controls:
* MCU reset configuration
» System reset operation
» Pad configuration
» External interrupts
» General-purpose 1/0 (GP10)
* Internal peripheral multiplexing
* GPDI and GPDO 1/Os of the DSPI modules
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System Integration Unit (SIU)

7.1.1 Block Diagram

Figure 7-1 is a block diagram of the SIU. The SIU registers are accessed using the crossbar switch.

Y

Pad configuration

A |
Por\g/;-ton > Reset < o <] RESET
detection > controller > —>|g RSTOUT
< = <~ Xirquo)
External o s
IRQ/ | > <—1<] IRQ[15]
*— > <
edge . .
detects . >
SIU- e g < «—>{X] BOOTCFG[0]
registers
o pag <> BOOTCFG[1]
‘ Reset |~ 7| "nerfacel «—>pJ wkpcre
configuration | ¢ > Ring (_)& GPIO[N]
> <—>{X] b_cs[0]
> <—><| D_CS[2]
= - <—>{X] D_Cs[3]
B > <—>0<] PLLCFG[0]
> GPIO | >
. g <—><] PLLCFG[1]
< z <—>{X]| PLLCFG[2]
. —>>|
IRQ inputs, IMUX Peripheral
DSPI signals <—> 1/0 channels

Figure 7-1. SIU Block Diagram

NOTE

The power-on reset detection module, pad interface/pad ring module, and
peripheral 1/0 channels shown shaded in Figure 7-1 are external to the SIU.
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7.1.2 Overview

System Integration Unit (SIU)

The system integration unit (SIU) is accessed by the core through the system bus crossbar switch (XBAR)
and the peripheral bridge A (PBRIDGE_A). Table 7-1 lists the features the SIU configures:

Table 7-1. SIU Features

Feature

Description

MCU reset operations

Controls the external pin boot logic

System reset operations

Monitors internal and external reset sources, and drives the RSTOUT signal
« Power-on reset support

* Reset status register providing last reset source to software

« Glitch detection on reset input

« Software controlled reset assertion

Pad configuration registers

Enables the configuration and initialization of the 1/0O pin electrical characteristics using
software to select the following:

« Active function from the set of multiplexed functions

¢ Pullup and pulldown characteristics of the pin

¢ Slew rate for slow and medium pads

* Open drain mode for output pins

« Hysteresis for input pins

« Drive strength of bus signals for fast pads

External interrupt operations

« 16 interrupt requests

 Rising- or falling-edge event detection

* Programmable digital filter for glitch rejection
« NMI and critical interrupt control

General-purpose 1/0 (GPIO)

Provides uniform and discrete 1/O control of MCU general-purpose I/O pins, where each
GPIO signal has an input register and an output register.

Internal peripheral multiplexing

Provides flexibility to customize signal/pin assignments for application development that
allows:

» Serial and parallel chaining of DSPIs

» Flexible selection of eQADC trigger inputs

« Assignment of interrupt requests (IRQs) between external pins and DSPI

7.1.3 Modes of Operation

There are several operating modes for configuring and testing the chip:

Table 7-2. SIU Modes of Operation

Operating Mode

Description

Normal In normal mode, the SIU provides the register interface and logic that controls the device and
system configuration, the reset controller, and GPIO. The SIU continues operation with no
changes in stop mode.

Debug SIU operation in debug mode is identical to operation in normal mode.
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7.2  External Signal Description

Table 7-3 lists the external pins used by the SIU.
Table 7-3. SIU Signal Properties

Name Function Vo

Type
Resets
RESET Reset input Input
RSTOUT Reset output Output
System Configuration

GPIOn General-purpose 1/0 I/O
BOOTCFG[0:1] Boot configuration input Input
IRQ[2:3]_ Interrupt request Input

GPIO[211:212] General-purpose 1/0 110
WKPCFG_ Weak-pull configuration Input
NMI_ Non-maskable interrupt to core Input

GPIO[213] General-purpose 1/0 110

External Interrupt

IRQ[0:15] 1 ‘ External interrupt request input Input

1 The GPIO and IRQ signals are multiplexed with other functions on the device.

7.2.1 Detailed Signal Descriptions

7.21.1 Reset Input (RESET)

RESET is an active-low input signal asserted by an external device during a power-on reset (POR) or
external reset. RESET assertion for ten clock cycles or more will cause the internal reset. There will be an
additional two clock delay from the reset pin change to the event actually taking place. Asserting the
RESET signal while the device is processing a reset restarts the reset process at the beginning.

RESET has a glitch detector logic that senses electrical fluctuations on the Vppgy input pins that drop
below the switch point value for more than two clock cycles. The switch point value is between the
maximum V,_and minimum V, specifications for the Vppgy input pins.
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System Integration Unit (SIU)

7.2.1.2  Reset Output (RSTOUT)

RSTOUT is an active-low output signal that uses a push/pull configuration. It is driven to the low state by
the MCU for all internal and external reset sources. After the RESET input signal negates, RSTOUT
asserts for:

» 16000 clock cycles for devices configured in bypass mode

» 2400 clock cycles for all other FMPLL modes

To invoke an external software reset, write a 1 to the system external reset (SER) bit in the system reset
control register (SIU_SRCR). This asserts RSTOUT for 2400 clock cycles. An external software reset
does not execute the BAM module or sample BOOTCFG[0:1].

7.2.1.3 General-Purpose I/0 (GPIOnN)

The GPIO signals provide general-purpose input and output functions. GPIO signals are generally
multiplexed with other 1/O pin functions. Each GPIO input and output is separately controlled by an
eight-bit general-purpose data input (SIU_GPDIn) and a general-purpose data output (SIU_GPDOn)
register.

The SIU also implements several parallel GPIO registers (SIU_PGPDOx_x and SIU_PGPDIx_x) that can
be used to access up to 32 GPIO bits in a single- and word-sized accesses. The values read/written to these
parallel registers are coherent with the data read/written to the SIU_GPDOXx_x and SIU_GPDIx_x registers
Refer to the following sections for more information:

Section 7.3.1.14, GPIO Pin Data Output Registers 0-512 (SIU_GPDOn)

Section 7.3.1.15, GPIO Pin Data Input Registers 0-255 (SIU_GPDIn)

7.21.4 Boot Configuration (BOOTCFG[0:1])

The BOOTCFG value specifies the location and boot mode used by the boot assist module (BAM). All
reset sources can read the boot configuration field, BOOTCFG[0:1], except a debug port reset and a
software external reset.

BOOTCFG[0:1] is sampled while processing a reset. The BOOTCFG values are used only while RSTOUT
is asserted. Otherwise, the default value for BOOTCFG (0b00) in the reset status register (SIU_RSR) is
used, as shown in Table 7-4.

Table 7-4. BOOTCFG Configuration

BOOTCFG[0] | BOOTCFT[1] Meaning
0 0 Boot from internal flash memory (default)
0 1 FlexCAN / eSCI boot
1 0 Boot from external memory (no arbitration)
1 1 Boot from external memory (external arbitration)
—EBI not available on all packages
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System Integration Unit (SIU)

7.2.15 I/O Weak Pullup Reset Configuration (WKPCFG)

The WKPCEFG signal is applied when the internal reset signal asserts (indicated by RSTOUT asserting),
and is sampled four clock cycles before RSTOUT negates. The WKPCFG value configures the internal
weak pullup or weak pulldown pin characteristics after a reset occurs in the eMIOS or eTPU modules.

The value of WKPCFG is latched at reset, stored in the reset status register (SIU_RSR), and updated for
all reset sources except the debug port reset and software external reset. The WKPCFG value must be valid
and not change until RSTOUT negates.

7.2.1.6 External Interrupt Request Input (IRQ)

IRQ[0:15] The external interrupt request (IRQ) inputs connect to the SIU IRQ inputs. The external IRQ
Input Select Register (SIU_EIISR) specifies the IRQ[0:15] signals that are input to the SIU IRQs.
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7.3

Memory Map and Register Definition

System Integration Unit (SIU)

Table 7-5 is the address map for the SIU registers. All register addresses shown are an offset of the SIU

base address.

Table 7-5. SIU Memory Map

Address Register Bits | Access Reset Value Section/Page
SIU_BASE = 0xC3F9_0000 Reserved
SIU_BASE + 0x0004 SIU_MIDR—MCU ID register 32 R 0x5674_6000 |7.3.1.1/7-10
Or
0x5674_E000

SIU_BASE + 0x0008 Reserved

SIU_BASE + 0x000C SIU_RSR—Reset status register 32 R/W 0x8000_U 7.3.1.2/7-11

SIU_BASE + 0x0010 SIU_SRCR—System reset control 32 R/W 0x0000_8000 | 7.3.1.3/7-15
register

SIU_BASE + 0x0014 SIU_EISR—SIU external interrupt 32 | Riwlc 0x0000_0000 | 7.3.1.4/7-15
status register

SIU_BASE + 0x0018 SIU_DIRER—DMA/interrupt request 32 R/W 0x0000_0000 |7.3.1.5/7-16
enable register

SIU_BASE + 0x001C SIU_DIRSR—DMA/interrupt request 32 R/W 0x0000_0000 |7.3.1.6/7-17
select register

SIU_BASE + 0x0020 SIU_OSR—Overrun status register 32 R/W 0x0000_0000 |7.3.1.7/7-18

SIU_BASE + 0x0024 SIU_ORER—Overrun request enable 32 R/W 0x0000_0000 |7.3.1.8/7-19
register

SIU_BASE + 0x0028 SIU_IREER—IRQ rising-edge event 32 R/W 0x0000_0000 | 7.3.1.9/7-20
enable register

SIU_BASE + 0x002C SIU_IFEER—IRQ falling-edge event 32 R/W 0x0000_0000 |7.3.1.10/7-21
enable register

SIU_BASE + 0x0030 SIU_IDFR—IRQ digital filter register 32 R/W 0x0000_0000 |7.3.1.11/7-22

SIU_BASE + 0x0034 SIU_IFIR—IRQ Filtered Input Register | 32 R/W 0x0000_0000 |7.3.1.12/7-22

SIU_BASE + (0x0038—0x003F) | Reserved

SIU_BASE + (0x0040-0x043E) | SIU_PCRO - SIU_PCR511— Pad 16 R/W | See SIU_PCRn | 7.3.1.13/7-24
configuration registers 0-511 Settings table

for reset values

SIU_BASE + (0x0440—0x05FF) | Reserved

SIU_BASE + (0x0600-0x07FF) | SIU_GPDOO - SIU_GPDO511— 8 R/W 0x00 7.3.1.14/7-40
GPIO pin data output registers 0-511

SIU_BASE + (0x0800-0x08FF) | SIU_GPDIO — SIU_GPDI255— GPIO 8 R 0x00 7.3.1.15/7-40
input data registers 0-255 (Legacy
support only, new implementation at
SIU_BASE + 0x0E00)

SIU_BASE + (0x0900-0x0903) | Reserved
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System Integration Unit (SIU)

Table 7-5. SIU Memory Map (continued)

Address Register Bits | Access Reset Value Section/Page

SIU_BASE + (0x0904-0x0907) | SIU_EIISR (sometimes referred to as 32 R/W 0x0000_0000 |7.3.1.16/7-41
ISEL1)—External IRQ input select
register

SIU_BASE + (0x0908—0x090B) | SIU_DISR (sometimes referred to as 32 R/W 0x0000_0000 |7.3.1.17/7-43
ISEL2)—DSPI input select register

SIU_BASE + (0x090C-0x090F) | Reserved

SIU_BASE + (0x0910-0x091F) | SIU_ISEL4-7—eQADC Command 32 R/W 0x0000_0000 | 7.3.1.18/7-46
FIFO Trigger Source Select—IMUX
Select Registers

SIU_BASE + 0x0920 SIU_ISEL8—eTPU Input Select 32 R/W 0x0000_0000 | 7.3.1.19/7-60
Register

SIU_BASE + 0x0924 SIU_ISEL9—eQADC Advance Trigger | 32 R/W 0x0000_0000 | 7.3.1.20/7-61
Selection

SIU_BASE + 0x0928 SIU_DECFIL1—Decimation Filter 32 R/W 0x0000_0000 | 7.3.1.21/7-62
Register 1

SIU_BASE + 0x092C SIU_DECFIL2—Decimation Filter 32 R/W 0x0000_0000 | 7.3.1.22/7-64
Register 2

SIU_BASE + (0x0930—0x097F) | Reserved

SIU_BASE + 0x0980 SIU_CCR—Chip Configuration 32 R/W 0x000X_0000 | 7.3.1.23/7-66
Register

SIU_BASE + 0x0984 SIU_ECCR—External Clock Control 32 R/W 0x0000_1001 | 7.3.1.24/7-67
Register

SIU_BASE + (0x0988—0x098C) | Reserved

SIU_BASE + 0x0990 SIU_CBRH—Compare B High 32 R/W 0x0000_0000 | 7.3.1.25/7-68
Register

SIU_BASE + 0x0994 SIU_CBRL—Compare B Low Register | 32 R/W 0x0000_0000 | 7.3.1.26/7-69

SIU_BASE + (0x0998—-0x099F) | Reserved

SIU_BASE + 0x9A0 SIU_SYSDIV—System Clock Register | 32 R/W 0x0000_0010 | 7.3.1.27/7-69

SIU_BASE + 0x9A4 SIU_HLT—Halt Register 32 R/W 0x0000_0000 | 7.3.1.28/7-70

SIU_BASE + 0x9A8 SIU_HLTACK—Halt Acknowledge 32 R/W 0x0000_0000 | 7.3.1.29/7-71
Register

SIU_BASE + Reserved

(OXO9AC—-0x0BFF)

SIU_BASE + SIU_PGPDOO0-SIU_PGPDO15— 32 R/W 0x0000_0000 | 7.3.1.30/7-73

(0x0C00-0x0C3C) Parallel GPIO Pin Data Output Register
0-15

SIU_BASE + SIU_PGPDIO — SIU_PGPDI15— 32 R 0x0000_0000 |7.3.1.31/7-74

(0x0C40-0x0C7C) Parallel GPIO Pin Data input Register
0-15

SIU_BASE + SIU_MPGPDOO - SIU_MPGPDO31— | 32 w 0x0000_0000 | 7.3.1.32/7-75

(0OX0C80-0X0CFC)

Masked Parallel GPIO Pin Data Output
Register 0-31
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Table 7-5. SIU Memory Map (continued)

System Integration Unit (SIU)

Address Register Bits | Access Reset Value Section/Page

SIU_BASE+0x0D00 SIU_DSPIAH—DSPIA GP 32 R/W 0x0000_0000 | 7.3.1.33.1/7-78
Mask-Output High Register

SIU_BASE+0x0D04 SIU_DSPIAL—DSPIA GP 32 R/W 0x0000_0000 |7.3.1.33.1/7-78
Mask-Output Low Register

SIU_BASE+0x0D08 SIU_DSPIBH—DSPIB GP 32 R/W 0x0000_0000 |7.3.1.33.1/7-78
Mask-Output High Register

SIU_BASE+0x0D0C SIU_DSPIBL—DSPIB GP 32 R/W 0x0000_0000 |7.3.1.33.1/7-78
Mask-Output Low Register

SIU_BASE+0x0D10 SIU_DSPICH—DSPIC GP 32 R/W 0x0000_0000 |7.3.1.33.1/7-78
Mask-Output High Register

SIU_BASE+0x0D14 SIU_DSPICL—DSPIC GP 32 R/W 0x0000_0000 |7.3.1.33.1/7-78
Mask-Output Low Register

SIU_BASE+0x0D18 SIU_DSPIDH—DSPID GP 32 R/W 0x0000_0000 | 7.3.1.33.1/7-78
Mask-Output High Register

SIU_BASE+0x0D1C SIU_DSPIDL—DSPID GP 32 R/W 0x0000_0000 |7.3.1.33.1/7-78
Mask-Output Low Register

SIU_BASE+0x0D20— Reserved

SIU_BASE+0x0D3F

SIU_BASE+0x0D40 SIU_ETPUBA—DSPIA eTPUB Select | 32 R/W 0x0000_0000 | 7.3.1.33.2/7-79
Register

SIU_BASE+0x0D44 SIU_EMIOSA—DSPIA eMIOS Select 32 R/W 0x0000_0000 | 7.3.1.33.2/7-79
Register

SIU_BASE+0x0D48 SIU_DSPIAHLA—DSPIA 32 R/W 0x0000_0000 | 7.3.1.33.2/7-79
SIU_DSPIAH/L Select Register

SIU_BASE+0x0D4C— Reserved

SIU_BASE+0x0D50 SIU_ETPUAB—DSPIB eTPUA Select | 32 R/W 0x0000_0000 |7.3.1.33.3/7-81
Register

SIU_BASE+0x0D54 SIU_EMIOSB—DSPIB eMIOS Select 32 R/W 0x0000_0000 |7.3.1.33.3/7-81
Register

SIU_BASE+0x0D58 SIU_DSPIBHLB—DSPIB 32 R/W 0x0000_0000 |7.3.1.33.3/7-81
SIU_DSPIBH/L Select Register

SIU_BASE+0x0D5C Reserved

SIU_BASE+0x0D60 SIU_ETPUAC—DSPIC eTPUA Select | 32 R/W 0x0000_0000 | 7.3.1.33.4/7-82
Register

SIU_BASE+0x0D64 SIU_EMIOSC—DSPIC eMIOS Select | 32 R/W 0x0000_0000 |7.3.1.33.4/7-82
Register

SIU_BASE+0x0D68 SIU_DSPICHLC—DSPIC 32 R/W 0x0000_0000 | 7.3.1.33.4/7-82
SIU_DSPICHI/L Select Register

SIU_BASE+0x0D6C SIU_ETPUBC—DSPIC eTPUB Select | 32 R/W 0x0000_0000 |7.3.1.33.4/7-82
Register

SIU_BASE+0x0D70 SIU_ETPUBD—DSPID eTPUB Select | 32 R/W 0x0000_0000 |7.3.1.34/7-84
Register
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Table 7-5. SIU Memory Map (continued)

Address Register Bits | Access Reset Value Section/Page

SIU_BASE+0x0D74 SIU_EMIOSD—DSPID eMIOS Select | 32 R/W 0x0000_0000 | 7.3.1.34/7-84
Register

SIU_BASE+0x0D78 SIU_DSPIDHLD—DSPIC 32 R/W 0x0000_0000 | 7.3.1.34/7-84
SIU_DSPICHI/L Select Register

SIU_BASE+0x0D7C— Reserved

SIU_BASE+0x0DFF

SIU_BASE+0x0E00—- SIU_GPDIO-SIU_GPDI511—GPIO 8 R 0oxouU 7.3.1.35/7-86

SIU_BASE+0x0FDC Pin Data Input Register 0-511

7.3.1 Register Descriptions

7.3.1.1  MCU ID Register (SIU_MIDR)

The SIU_MIDR contains the part identification number and mask revision number specific to the device.
The part number is a read-only field that is mask programmed with the part number of the device. The part
number changes depending on the module versions contained in a device. The part number does not
change for bug fixes or process changes.

The mask number is a read-only field that is mask programmed with the specific mask revision level of
the device. The current value applies to revision 0 and is updated for each mask revision.

The MCU ID register is 32 bits. Figure 7-2 shows the MCU ID register values.
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Address: SIU_BASE + 0x0004

System Integration Unit (SIU)

The following table describes the MIDR fields:

Access: Read Only
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R PARTNUM

w

PXR40 part number 0 1 0 1 0 1 1 0 0 1 1 1 0 1 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R PKG 0 0 0 0 MASKNUM_MAJOR MASKNUM_MINOR
w
Default reset values 416= 0b0110 0 0 0 0 0b0000 0b0000
516=0b1110

Figure 7-2. PXR40 MCU ID Register (SIU_MIDR)

Table 7-6. SIU_MIDR Bit Field Descriptions

Field Description

0-15 MCU part number. Read-only, mask-programmed part identification number of the MCU.
PARTNUM PXR40 reads 0x5674

16-19 Package settings. PKG selects the pin package for the device.

PKG 0110 Select the 416 package

1110 Select the 516 package
All other settings are reserved.

20-23 Reserved
24-27 Major revision number of MCU mask. Read-only, mask programmed mask number of the
MASKNUM_MAJOR | MCU. Reads 0x0 for the initial mask set of the device, and changes sequentially for each
mask set.
28-31 Minor revision number of MCU mask. Read-only, mask programmed mask number of the
MASKNUM_MINOR | MCU. Reads 0x0 for the initial mask set of the device, and changes sequentially for each
mask set.

7.3.1.2 Reset Status Register (SIU_RSR)

The SIU_RSR contains the sources of the most recent reset, and the state of the configuration pins at reset.
Except for a POR request or a software external reset, all reset requests, regardless of priority, are not
serviced until the current reset completes.

This register contains one reset status bit for each reset source (see Table 7-7).

A reset status bit set to 1 indicates a reset request by that source. After the reset status bits are set, they
remain set until another reset occurs. Simultaneous reset requests are prioritized. When reset requests with
different priorities occur on the same clock cycle, the reset request with the highest priority is serviced and
the status bit of only that reset request is set.
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The following table lists the reset sources and arbitration priorities:

Table 7-7. Reset Source Priorities

Reset Source Priority Group
« Power on reset (POR) Highest 0
» External reset
* Software system reset Higher 1
* Loss-of-clock Lower 2

¢ Loss-of-lock
« Core Watchdog or Debug
« Platform Watchdog

« Software external reset Lowest 3

The WKPCFG bit retains the latest value of the WKPCFG signal before reset. The BOOTCFG field retains
the latest values of the BOOTCFG[0:1] signals before reset.

Address: SIU_BASE + 0x000C Access: R/IW
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R PORS| ERS |LLRS |[LCRS|WDRS| O SR\,AQ 0 0 0 0 0 0 0 |[SSRS
SERF
W
Reset! 1 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 WKPZ 0 0 0 0 0 0 0 0 0 0 0 | ABR | BOOTCFG
CFG RGF
W
Reset? U2 0 0 0 0 0 0 0 0 0 0 0 u us 0

1 The reset status register receives the reset values during power-on reset.
2 The reset value of the WKPCFG bit is the value on the WKPCFG pin at the time of the last reset.
3 The reset value of the BOOTCFG bits is the value on the BOOTCFG[0:1] pins at the time of the last reset.

Figure 7-3. Reset Status Register (SIU_RSR)
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The following table lists and describes the fields of the reset status register:

Table 7-8. SIU_RSR Bit Field Descriptions

Field Description
0 Power-on reset status.
PORS 0 Another reset source was acknowledged by the reset controller since the last assertion of the power-on reset
input.
1 The power-on reset input to the reset controller was asserted and no other reset source was acknowledged
since the assertion of the power-on reset input except an external reset.
1 External reset status.
ERS 0 The last reset source acknowledged by the reset controller was not a valid assertion of the RESET pin.
1 The last reset source acknowledged by the reset controller was a valid assertion of the RESET pin.
2 Loss-of-lock reset status.
LLRS 0 The last reset source acknowledged by the reset controller was not a loss-of-PLL lock reset.
1 The last reset source acknowledged by the reset controller was a loss-of-PLL lock reset.
3 Loss-of-clock reset status.
LCRS 0 The last reset source acknowledged by the reset controller was not a loss-of-clock reset.
1 The last reset source acknowledged by the reset controller was a loss-of-clock reset.
4 Core Watchdog timer/debug reset status.
WDRS 0 The last reset source acknowledged by the reset controller was not a watchdog timer or debug reset.
1 The last reset source acknowledged by the reset controller was a watchdog timer or debug reset.
6 Platform software watch dog reset status.
SWTRS |0 The lastreset source acknowledged by the reset controller was not a platform software watchdog timer or debug
reset.
1 The last reset source acknowledged by the reset controller was a platform software watchdog timer or debug
reset.
7-13 Reserved
14 Software system reset status.
SSRS 0 The last reset source acknowledged by the reset controller was not a software system reset.
1 The last reset source acknowledged by the reset controller was a software system reset.
15 Software external reset flag.
SERF 0 The software external reset input to the reset controller was not asserted, or this bit has been cleared by writing
altoit.
1 The software external reset input to the reset controller was asserted while this bit was 0.
16 Weak pull configuration pin status
WKPCFG | 0 The WKPCFG pin value latched during the last reset was a logical 0 and weak pulldown is the default setting.
1 The WKPCFG pin value latched during the last reset was a logical 1 and weak pullup is the default setting.
17-27 Reserved
28 Auto Baud Rate
ABR 0 Auto Baud Rate Disabled

1 Auto Baud Rate Enabled
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Table 7-8. SIU_RSR Bit Field Descriptions (continued)

Field

Description

29-30
BOOTCFG

Reset configuration pin status.
BOOTCFGJ0:1] identifies the address of the reset configuration halfword (RCHW) and whether arbitration is used

by the boot assist module (BAM).

00 Internal boot mode — lowest address (0x0000_0000) from one of the six LAS fields in internal flash memory. 01

Serial boot mode — lower halfword of the censorship control word.

10 External boot mode — lowest address (0x0000_0000) of external memory as defined by the chip select 0
(D_CSJ0)) signal with no external arbitration.

11 External boot mode with external arbitration.

31
RGF

Reset glitch flag.
Set by the reset controller when a glitch is detected on the RESET pin. This bit is cleared by the assertion of the

power-on reset input to the reset controller, or a write of 1 to the RGF bit. Refer to Section 7.4.2.2, RESET Pin
Glitch Detect, for more information on glitch detection.

0 No glitch has been detected on the RESET pin.

1 A glitch has been detected on the RESET pin.

Except for

a POR request or writing a 1 to the software external reset flag (SERF) bit, all reset requests,

regardless of priority are not serviced until the current reset completes.

In the following cases, more than one reset bit is set in the reset status register (SIU_RSR):

Table 7-9. Causes That Set Multiple Reset Status Bits

Casel

Condition  + POR request negates and the device remains in the reset

« External reset requested
* POR and external reset status bits are set

Reason POR request started the reset sequence, but an external reset request was received before the POR reset

sequence ended.

Case 2

Condition  « Software external reset requested

» SERF flag bit set but no previously set bits in the SIU_RSR are cleared

Reason The SERF flag bit is cleared by writing a 1 (write 1 to clear) to the bit location or when another reset source

is asserted.

Case 3

Condition  « Loss-of-clock reset requested

» Loss-of-lock reset requested
« Watchdog reset requested

Reason  More than one reset request occurred on the same clock cycle with no reset request by a higher-priority

reset source, therefore the status bits for all the requesting resets are set. Refer to Table 7-7.
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7.3.1.3 System Reset Control Register (SIU_SRCR)

The system reset control register configures whether a software system reset or a software external reset
is generated. An software system reset uses an internal system reset. An software external reset asserts
RSTOUT.

Address: SIU_BASE + 0x0010 Access: R/IW
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R| O SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0

W| sgpt see2
note
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| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w

Reset 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 The SSR bhit always reads 0. A write of O to this bit has no effect.
2 Write 1 to the SER bit to generate a software external reset. A write of 0 to this bit has no effect. When the reset completes,
the SER bit is cleared to 0.

Figure 7-4. System Reset Control Register (SIU_SRCR)

The following table describes the fields in the system reset control register:
Table 7-10. SIU_SRCR Bit Field Descriptions

Field Description

0 Software system reset.
SSR The software system reset is processed as a synchronous reset. Except for a software external reset, the bit
automatically clears if any other reset source asserts.

0 No software system reset.
1 Generate an software internal system reset.

1 Software external reset. Used to generate a software external reset. Writing a 1 to this bit asserts RSTOUT for 2400
SER clocks, and the internal reset is not asserted. The bit automatically clears when the software external reset
completes or any other reset source is asserted. After a software external reset has been initiated, RSTOUT negates
if this bit is cleared before the 2400 clock period expires.

0 Do not generate a software external reset.
1 Generate a software external reset.

2-31 Reserved

7.3.1.4 External Interrupt Status Register (SIU_EISR)

The external interrupt status register is used to record edge-triggered events on the IRQ[0]-IRQ[15] inputs
to the SIU and record the critical interrupts NMI and SWT. When an edge-detect enable bit is set in the
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SIU_IREER or SIU_IFEER registers for an IRQ and an IRQ edge-event occurs and is detected, the IRQ
flag bit is set in the SIU_EISR. The IRQ flag bits are cleared by writing a 1 to the bit. A write of 0 has no
effect.

The IRQ flag bit is set regardless of the state of the DMA or interrupt request enable bit in SIU_DIRER.
The IRQ flag bit remains set until cleared by software or through the servicing of a DMA or interrupt
request.

Address: SIU_BASE + 0x0014 Access: Riwlc
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R| NMI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

W| wilc

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|EIF15|EIF14 |EIF13 | EIF12 |EIF11|EIF10| EIF9 | EIF8 | EIF7 | EIF6 | EIFS | EIF4 | EIF3 | EIF2 | EIF1 | EIFO

W| wlc | wlc | wlc | wlc | wlc | wlc | wlc | wlc | wilc | wlc | wilc | wilc | wilc | wlc | wlc | wlc

Reset O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-5. External Interrupt Status Register (SIU_EISR)

The following table describes the fields in the external interrupt status register:
Table 7-11. SIU_EISR Bit Field Descriptions

Field Description

0 Non-Maskable Interrupt Flag. This bit is set when a NMI interrupt occurs on the NMI input pin. Cleared by writing a 1.
NMI 0 No NMI event has occurred on the NMI input
1 An NMI event has occurred on the NMI input

1-15 Reserved

16-31 | External interrupt request flag n. This bit is set when an edge-triggered event occurs on the corresponding IRQ[n]
EIFn input. Cleared by writing a 1.

0 No edge-triggered event has occurred on the corresponding IRQ[n] input.

1 An edge-triggered event has occurred on the corresponding IRQ[n] input.

7.3.1.5 DMA/Interrupt Request Enable Register (SIU_DIRER)

The SIU_DIRER asserts a DMA transfer or external interrupt request if the IRQ flag bit is set in the
SIU_EISR. The DMA transfer or external interrupt request enable bits (EIRE flags) enable an external
interrupt request or DMA transfer request. The SIU uses one interrupt request to the interrupt controller.
The EIRE bits determine the external interrupt requests that assert the SIU interrupt request to the interrupt
controller.
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Address: SIU_BASE + 0x0018 Access: RIW
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl nmi | O 0 0 0 0 0 0O | nmi| O 0 0 0 0 0 0
w| SEL8 SELO
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| EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE | EIRE
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 7-6. DMA/Interrupt Request Enable Register (SIU_DIRER)

The following table describes the fields in the DMA interrupt request enable register:
Table 7-12. SIU_DIRER Bit Field Descriptions

Field Description

0 Non Maskable Interrupt / Critical Interrupt Selection (NMI comes from external pin). SIU generates two
NMISELS8 | specific sources of interrupt to the core, one of them is defined as critical interrupt and the other is defined as
non maskable interrupt (NMI). The NMISEL bit selects which signal receives the IRQ from the pin.

0 NMIl is enabled (IVORL1 core exception)
1 Critical interrupt is enabled (IVORO core exception)
Note: NMISELS is a write once bit.

1-7 Reserved

8 Non Maskable Interrupt / Critical Interrupt Selection (NMI comes from watchdog timer, SWT). SIU generates
NMISELO | two specific sources of interrupt to the core, one of them is defined as critical interrupt and the other is defined
as non maskable interrupt (NMI).

0 NMIl is enabled (IVORL1 core exception)
1 Critical interrupt is enabled (IVORO core exception)
Note: NMISELO is a write once bit.

9-15 Reserved

16-31 External interrupt request enable n. Enables the assertion of the interrupt request from the SIU to the interrupt
EIREnN controller when an edge-triggered event occurs on the IRQ[n] pin.

0 External interrupt request is disabled.

1 External interrupt request is enabled.

Note: EIRE[0:3] can optionally enable DMA requests instead of IRQs.

7.3.1.6 DMA/Interrupt Request Select Register (SIU_DIRSR)

The SIU_DIRSR selects between a DMA or interrupt request for events on the IRQ[0]-IRQI[3] inputs. If
the IRQ flag bits are set in the external IRQ status register (SIU_EISR) and the DMA/interrupt request
enable register (SIU_DIRER), then the select bit in the DMA interrupt request select register
(SIU_DIRSR) determines whether a DMA or interrupt request is asserted.
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Address: SIU_BASE + 0x001C Access: R/W
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 0 0
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
RLOJOojojojojpojojpoj] o] o] 0] O bRs|DRS|DRS|DRS
W 3 2 1 0
Reset O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-7. DMA/Interrupt Request Select Register (SIU_DIRSR)
The following table describes the fields of the request select register:
Table 7-13. SIU_DIRSR Bit Field Descriptions
Field Description
0-27 | Reserved
28-31 | DMA interrupt request select n. Selects between a DMA transfer or external interrupt request when an
DIRSn | edge-triggered event occurs on the corresponding IRQ[n] pin.
0 Interrupt request is selected.
1 DMA request is selected.
7.3.1.7 Overrun Status Register (SIU_OSR)
The SIU_OSR flag bits indicate that an overrun has occurred.
Address: SIU_BASE + 0x0020 Access: RIW
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 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| 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 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-8. Overrun Status Register (SIU_OSR)
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The following table describes the fields in the overrun status register:
Table 7-14. SIU_OSR Bit Field Descriptions

Field Description

0-15 Reserved

16-31 | Overrun flag n. This bit is set when an overrun occurs on IRQ[n]. Bit 31 (OVFO) is the overrun flag for IRQ[0]; bit 16
OVFn | (OVF15) is overrun flag for IRQ[15].

0 No overrun occurred.

1 An overrun occurred.

7.3.1.8 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
the overrun request enable bit and the flag bit are set, the single combined overrun request from the SIU

to the interrupt controller is asserted.

Address: SIU_BASE + 0x0024 Access: R/IW
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 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

Rl 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 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-9. Overrun Request Enable Register (SIU_ORER)

The following table describes the fields in the overrun request enable register:
Table 7-15. SIU_ORER Bit Field Descriptions

Field Function

0-15 Reserved

16-31 | Overrun request enable n. Enables the overrun request when an overrun occurs on the IRQ[n] pin. Bit 31 (OREOQ)
OREn | is the enable overrun flag for IRQ[O]; bit 16 (ORE15) is overrun flag for IRQ[15].

0 Overrun request is disabled.

1 Overrun request is enabled.
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7.3.1.9 IRQ Rising-Edge Event Enable Register (SIU_IREER)

The SIU_IREER enables rising edge-triggered events on IRQ[n]. Rising- and falling-edge events are
enabled by setting the bits in SIU_IREER and SIU_IFEER.

SIU_IREER bits used for NMI events are write once and another write will be allowed after a reset.

Address: SIU_BASE + 0x0028 Access: R/IW
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R IREE_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w!| NMI8
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 |REE |IREE|IREE|IREE|IREE|IREE

wl 15 14 1 13 | 12 | 11 | 10 IREE9|IREES8|IREE7|IREE6G|IREES |IREE4 |IREE3|IREE2|IREE1|IREEO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-10. IRQ Rising-Edge Event Enable Register (SIU_IREER)

The following table describes the fields in the IRQ rising-edge event enable register:
Table 7-16. SIU_IREER Bit Field Descriptions

Field Function

0 IRQ rising-edge event enable for NMI from external NMI pin.
IREE_ | O Rising-edge event is disabled.
NMI8 |1 Rising-edge event is enabled.

1-15 Reserved

16-0 | IRQ rising-edge event enable n. Enables rising-edge-triggered events on the corresponding IRQ[n] pin.
IREEn | O Rising-edge event is disabled.
1 Rising-edge event is enabled.
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7.3.1.10 IRQ Falling-Edge Event Enable Register (SIU_IFEER)

The SIU_IFEER enables falling edge-triggered events on IRQ[n]. Rising- and falling-edge events are
enabled by setting the bits in both SIU_IREER and SIU_IFEER.

SIU_IFEER bits used for NMI events are write once and another write will be allowed after a reset.

Address: SIU_BASE + 0x002C Access: RIW
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R IFEE_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w| NMI8

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| \FEE | 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
Figure 7-11. IRQ Falling-Edge Event Enable Register (SIU_IFEER)

The following table describes the fields in the IRQ falling-edge event enable register:
Table 7-17. SIU_IFEER Bit Field Descriptions

Field Function

0 IRQ rising-edge event enable for NMI from external NMI pin.
IFEE_ | 0 Rising-edge event is disabled.
NMI8 |1 Rising-edge event is enabled.

1-15 Reserved

16-0 | IRQ falling-edge event enable n. Enables falling-edge-triggered events on the corresponding IRQ[n] pin.
IFEEn | 0 Falling-edge event is disabled.
1 Falling-edge event is enabled.
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7.3.1.11 IRQ Digital Filter Register (SIU_IDFR)

The SIU_IDFR specifies the amount of digital filtering on IRQ[0]-IRQ[15]. The digital filter length field
specifies the number of system clocks that define the period of the digital filter and the minimum time an
IRQ signal must hold the active state to qualify as an edge-triggered event.

Address: SIU_BASE + 0x0030

Access: R/W

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 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| O 0 0 0 0 0 0 0 0 0 0 0
DFL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-12. IRQ Digital Filter Register (SIU_IDFR)

The following table describes the field in the IRQ digital filter register:

Table 7-18. SIU_IDFR Bit Field Descriptions

synchronization of the IRQ input pins with the system clock.

Filter Period = (SystemClockPeriod x 2DFL) + 1(SystemClockPeriod)

Field Function

0-27 | Reserved

28-31 | Digital filter length. Defines the digital filter period on the IRQ[n] inputs according to the following equation:
DFL

For a 100 MHz system clock, this gives a range of 20 ns to 328 ps. The minimum time of three clocks accounts for

7.3.1.12 IRQ Filtered Input Register (SIU_IFIR)

The SIU_IFIR is a read only register where the filtered values of the NMI and IRQ[0]-IRQ[15] pins are
captured.
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Address: SIU_BASE + 0x0034

System Integration Unit (SIU)

Access: Read Only

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl g 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w | NMmI
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 | IFI15 | IFI14 | IFI13 | IFI12 | IFI11 | IFIZ0 | IFI9 | IFI8 | IFI7 | IFI6 | IFI5 | IFI4 | IFI3 | IFI2 | IFIZ | IFIO
w
Reset O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-13. IRQ Filtered Input Register (SIU_IFIR)
Table 7-19. SIU_IFIR Bit Field Descriptions
Field Function
0-31 | Filtered Input n—set/cleared for the corresponding filtered IRQ pin.
IFIn 0 A logic zero has passed through the IRQ digital filter for the corresponding IRQ pin.
1 Alogic one has passed through the IRQ digital filter for the corresponding IRQ pin.
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7.3.1.13 Pad Configuration Registers (SIU_PCR)

The following subsections define pad configuration registers (PCR) in the SIU_PCR segment. These
registers define the pad configuration for all configurable device pins that specify that active function,
direction, and electrical attributes for the pin. The information presented pertains to which bits and fields
are active for a given pin or group of pins, and the reset state of the register.

The reset state of SIU_PCRs given in this section is the value before the BAM program executes. The
BAM program can change some pad configuration registers based on the reset configuration. Refer to the
BAM chapter for more detailed information.

The SIU_PCRs are 16-bit registers that are read from or written to as:
» 16-bit values aligned on 16-bit boundaries, or
e 32-bit values aligned on 32-bit address boundaries.

NOTE

The fields available in a SIU_PCR depend on the type of pad it controls.
Refer to the SIU_PCR definition.

All device pin names begin with the primary function, followed by the alternate function, and then GPIO.
In some cases, the third function can be a secondary alternate, which supersedes the GPIO. Those
exceptions are noted in the documentation. For example, SIU_PCR85 configures the
CNTXB_PCSC[3]_GPIO[85] muxed signal, where CNTXB is the primary function, PCSC[3] is the
alternate function. For identification of the source module for primary and alternate functions, and the
description of these signals, refer to Chapter 3, Signal Descriptions, of this manual. Refer to the chapter
for the specific module that uses the signal for an additional signal description.

Address: SIU_BASE + offset (see SIU_PCRn Settings table) Access: User read/write
0 1 2 3 ‘ 4 5 6 7 8 9 10 11 12 13 14 15
R
W PA OBE | IBE DSC ODE | HYS SRC WPE | WPS
Reset See SIU_PCRn Settings table for reset values

Figure 7-14. Pad Configuration Register (SIU_PCRn)
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The following table describes the fields in the pad configuration control registers:
Table 7-20. SIU_PCR Bit Field Descriptions

Field Description

0-2 Reserved

3-5 Pin assignment. Selects the function of a multiplexed pad. A separate port enable output signal from the
PA[ SIU is asserted for each value of this register. The size of the field can be from 1 to 3 bits, depending on

the amount of multiplexing on the pad.

PA Pin Function !
0 0 0 GPIO
0 0 1 Primary function
0 1 0 Alternate 1
0 1 1 Alternate 2
1 0 0 Alternate 3
1 0 1 Invalid value
1 1 0 Invalid value
1 1 1 Invalid value

For any SIU_PCR that does not comply
with these rules, the PA definition is given
explicitly with the SIU_PCR definition.

6 Output buffer enable. Enables the pad as an output and drives the output buffer enable signal.
OBE 0 Disable output buffer for the pad.
1 Enable output buffer for the pad is enabled.
7 Input buffer enable. Enables the pad as an input and drives the input buffer enable signal.
IBE 0 Disable input buffer for the pad.
1 Enable input buffer for the pad is enabled.
8-9 Drive strength control. Controls the pad drive strength. Drive strength control pertains to pins with the
DSC|[ fast 1/0 pad type.

00 10 pF drive strength
01 20 pF drive strength
10 30 pF drive strength
11 50 pF drive strength

10 Open drain output enable. Controls output driver configuration for the pads. Either open drain or push/pull
ODE driver configurations can be selected. This feature applies to output pins only.
0 Disable open drain for the pad (push/pull driver enabled).
1 Enable open drain for the pad.

11 Input hysteresis. Controls whether hysteresis is enabled for the pad.
HYS 0 Disable hysteresis for the pad.
1 Enable hysteresis for the pad.

PXR40 Microcontroller Reference Manual, Rev. 1
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Table 7-20. SIU_PCR Bit Field Descriptions (continued)

Field Description
12-13 Slew rate control. Controls slew rate for the pad. Slew rate control pertains to pins with slow or medium
SRCJ 1/0 pad types, and the output signals are driven according to the value of this field. Actual slew rate

depends on the pad type and load. Refer to the electrical specifications for this information.
00 Minimum slew rate

01 Medium slew rate

10 Invalid value

11 Maximum slew rate

14 Weak pullup/down enable. Controls whether the weak pullup/down devices are enabled/disabled for the
WPE pad. Pullup/down devices are enabled by default.
0 Disable weak pull device for the pad.
1 Enable weak pull device for the pad.

15 Weak pullup/down select. Controls whether weak pullup or weak pulldown devices are used for the pad
WPS when weak pullup/down devices are enabled. The WKPCFG pin determines whether pullup or pulldown
devices are enabled during reset. The WPS bit determines whether weak pullup or pulldown devices are
used after reset, or for pads in which the WKPCFG pin does not determine the reset weak pullup/down
state.

0 Pulldown is enabled for the pad.
1 Pullup is enabled for the pad.

PXR40 Microcontroller Reference Manual, Rev. 1
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System Integration Unit (SIU)

There are a number of input signals on the device that have multiple external pins as input sources. Only
one input source can be active at any time for these pins. To achieve this, there is a pre-defined priority for
the PCR registers controlling these pins, which is used to mux the input sources and allow only one active
input. The multiple source inputs with PCR priority is given in Table 7-21.

Table 7-21. PCR priority for multiple source inputs

PCR number
Function highest lowest
priority - priority
IRQO 193 450 —
IRQ1 194 451 —
IRQ2 211 452 —
IRQ3 212 453 —
IRQ4 208 454 —
IRQ5 209 455 —
PCSBO 105 203 —
SCKC 235 109 —
SINC 236 108 —
PCSCO 238 110 434
SCKD 189 470 —
SIND 190 472 —
PCSDO 106 469 —
CANRXD 247 194 —
TXDA 89 83 460
RXDA 90 84 461
TXDB 91 462 —
RXDB 92 463 —
FR_RX_A 249 458 —

PXR40 Microcontroller Reference Manual, Rev. 1
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Table 7-22. SIU_PCRn Settings

SIU_PCRn[3:15]*

(SIU_PCRn[0:2] = Reserved, should be cleared)

g Ag?f;e;s GPIO ,EJ:]TSQ; A2 A3 Adls3]|a|s |6 | 7|8 9 10 11]12|13 14 15
- o le lolw | w |3 |8 |y v |3 |8 |w v

g)2 £/6 2|8 26 x[§ § = %
752 |0x00D6 | GPIO75° | MDOA4 — — — - —lolo |1 |1 || —|—|l=|=]|=
762 |0x00D8 | GPIO76° | MDO5 — — — - —lolo |1 |1 || —|—|l=|=]|=
77% |OX00DA | GPIO77% | MDO6 — — — - —lolo |1 |1 || —|—|l=|=]|=
782 |0x00DC | GPIO78% | MDO7 — — — - —lolo |1 |1 || —|—|l=|=]|=
792 |OX0O0DE | GPIO79% | MDOS8 — — — — -1 —]lolo |1 |1 | —|—|—|—|—|—=
802 |OX0O0EO | GPIO80® | MDO9 — — — — -1 —]lolo |1 |1 | —|—|—|—|—|—=
812 |OX00E2 |GPIO81% |MDO10 — — — — -1 —]lolo |1 |1 | —|—|—|—|—|—=
822 | 0x00E4 | GPI0823 |MDO11 — — — — -] =]o0o]o |1 |1 | —-|—|—=|—=|—=1|=
83 |OXO0E6 |GPIO83 |CNTXA TXDA* — — —Jo|lo|olo|——]0|0]|O0O]|0]|1]1
84 |OXO0E8 |GPIO84 |CNRXA RXDA* — — —Jo|lo|olo|——]0|0]|O0O]|0]|1]1
85 |OXO0EA |GPIO85 |CNTXB PCSC3 — — —Jo|lo|o|lo|——=]0|0]|O0O]|0|1]1
86 |OXO0EC |GPIO86 |CNRXB PCSC4 — — —Jo|lo|o|lo|——=]0|0|O0O]|o0|1]1
87 |OXO0EE |GPIO87 |CNTXC PCSD3 — — —Jo|lo|olo|——=]0|0]|O0]|0]|1]1
88 |0OXO0FO |GPIO88 |CNRXC PCSD4 — — —Jo|lo|o|lo|——=]0|0]|O0O]|0|1]1
89 |OX00F2 |GPIO89 |TXDA — — — —|—-—|/o|olo|——=]0|0]|O0]|o0|1]1
90 |Ox00F4 |GPIO90 |RXDA — — — —|—-—|/o|olo|——=]0|0]|O0]|0|1]1
91 |Ox00F6 |GPIO91 |TXDB PCSD1 — — —Jo|lo|o|lo|——=]0|0]|O0O]|0]|1]1
92 |Ox00F8 |GPIO92 |RXDB PCSD5 — — —Jo|lo|o|lo|——]0|0]|O0O]|0|1]1
93 |OXxO0FA |GPIO93 |SCKA PCSC1 — — —Jo|lo|o|lo|——=]0|0]|]O0O]|0]|1]1
94 |OX00FC |GPIO94 |SINA PCSC2 — — —Jo|lo|o|lo|——=]0|0|O0O]|0]|1]1
95 |OXO0FE |GPIO95 |SOUTA PCSC5 — — —Jo|lo|o|lo|——]0|0]|O0O]|o0]|1]1
96 |0x0100 |GPIO96 |PCSAO PCSD2 — — —Jo|lo|o|lo|——]0|0|O0O]|o0|1]1
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

% Ag?f;ists GPIO ,EJ:,TE:?:] A2 A3 Adl3s]|a|s |6 | 7|8 9 10|/11]12]|13 14 15
- ol e 4 wl|al8 & olg g ¥ o

=g 8 8 2]2 8 6 =|§ § & %
97 |ox0102 |GPIO97 |PCsAL — — f—-1—-— o0olo|o|—|—l0]lo0o|o0o]o0o]1]1
98 |0x0104 |GPIO98 |PCSA2 — — f—-1—-— o|lo|o|— —l0]|0|0|0 |11
99 |0x0106 |GPIO99 |PCSA3 — — f—-1—-— o|o|o|— —0]|0|0 0|11
100 |0x0108 | GPIO100 |PCSA4 — — f—-1—-— o|lo|o|— —0]lo0|0|0 |11
101 |0x010A |GPIO101 |PCSA5 ETRIG1 — f—lo o|o|o|— — 00|00 |11
102 | 0x010C |GPIO102 |SCKB — — f—-1—-— o|lo|o|——0]lo0|0|0 |11
103 |0x010E | GPIO103 |SINB — — f—-1—-— o|lo|o|— — 00|00 |11
104 |0x0110 |GPIO104 |SOUTB — — f—-1—-— o|o|o|—— 00|00 |11
105 |0x0112 | GPIO105 |PCSBO PCSD2 — f—lo o|o|o|—— 00|00 |11
106 |0x0114 |GPIO106 |PCSB1 PCSDO — f—lo o|o|o|— —0]|o0|0|0|1]|1
107 |0x0116 | GPIO107 |PCSB2 SouTC — f—lo o|o|o|— — 00|00 |11
108 |0x0118 |GPIO108 |PCSB3 SINC? — f—lo o|o|o|— —0]|o0|0 |0 1|1
109 |0x011A |GPIO109 |PCSB4 sckct — f—lo o|o|o|— — 00|00 |11
110 |0x011C | GPIO110 |PCSB5 PCsCo* — f—lo o|o|o|— — 00|00 |11
113 |0x0122 |GPIO113 | TCRCLKA IRQ7 — fI=lololo]o|=/=lo0o]lo]olo]1]1
114 |0x0124 |GPIO114 |ETPUAO ETPUAI12 — f—lo oo o|—|—]l0|0|lo0o |0 1] uU
115 |0x0126 |GPIO115 |ETPUAL ETPUA13 — f—-lo oo jo|—|—]l0o|0|lo0o 0 1] uU
116 |0x0128 |GPIO116 |ETPUA2 ETPUA14 — f—-lo oo jo|—|—]l0o|0|lo0o |0 1]|uU
117 |0x012A |GPIO117 |ETPUA3 ETPUA15 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
118 | 0x012C | GPIO118 |ETPUA4 ETPUA16 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
119 |0x012E  |GPIO119 |ETPUAS ETPUAL7 — f—-lo oo jo|—|—]l0|0|lo0o |0 1]|uU
120 |0x0130 |GPIO120 |ETPUAG ETPUA18 — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
121 |0x0132 |GPIO121 |ETPUA7 ETPUA19 — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

c .
§ Ag?f;zsts GPIO ;J:‘Tﬁs:] A2 A3 Al 3|la|s 6|7 ;3 j 10 | 11 iz is 14 | 15
122 |0x0134 |GPIO122 |ETPUAS ETPUA20 — —|o olojo|—|—0|lo0o]o0o|0|1 U
123 |0x0136 | GPIO123 |ETPUA9 ETPUA21 — —|o o|lojo|—|—/0|l0o]o0o |01 U
124 |0x0138 |GPIO124 |ETPUA10 ETPUA22 — —Jololo|o]|—|— 0 01 U
125 |0x013A | GPIO125 |ETPUALL ETPUA23 — —|o o|lojo|—|—/0|l0o]o0o |01 U
126 |0x013C | GPIO126 |ETPUAL2 PCSB1 — —|o o|lojo|—|—/0|l0o]0o| 0|1 U
127 |0x013E | GPIO127 |ETPUA13 PCSB3 — —|o o|lojo|—|—/0|l0o]o0o |01 U
128 |0x0140 |GPIO128 |ETPUA14 PCSB4 — —|o o|lojo|—|—/0|l0o]o0o |01 U
129 |0x0142 |GPIO129 |ETPUA15 PCSB5 — —|o o|lojo|—|—/0|l0o]0o |01 U
130 |0x0144 |GPIO130 |ETPUA16 PCSD1 — —|o olojo|—|—/0|l0o]o0o |01 U
131 |0x0146 |GPIO131 |ETPUAL? PCSD2 — —|o o|lojo|—|—/0|l0o]o0o |01 U
132 |0x0148 |GPIO132 |ETPUA18 PCSD3 — —|o o|lojo|—|—/0|l0o]0o |01 U
133 |0x014A | GPIO133 |ETPUAL9 PCSD4 — —|o o|lojo|—|—/0|l0o]o0o |01 U
134 |0x014C | GPIO134 |ETPUA20 IRQ8 — —|o olojo|—|—/0|l0o]o0o |01 U
135 |0x014E | GPIO135 |ETPUA21 IRQ9 — —|o o|lojo|—|—/0]l0o]0o |01 U
136 |0x0150 |GPIO136 |ETPUA22 IRQ10 — —|o olojo|—|—/0|l0o]0o |01 U
137 |0x0152 |GPIO137 |ETPUA23 IRQ11 — —|o olojo|—|—/0|l0o]0o |01 U
138 |0x0154 |GPIO138 |ETPUA24° IRQ12 — —|o o|lojo|—|—/0|l0o]o0o |01 U
139 |0x0156 |GPIO139 |ETPUA25® IRQ13 — —|o o|lojo|—|—/0|l0o]o0o |01 U
140 |0x0158 | GPIO140 |ETPUA26° IRQ14 — —|o o|lojo|—|—/0|l0o]o0o |01 U
141 |0x015A |GPIO141 |ETPUA27° IRQ15 — —|o o|lojo|—|—/0|l0o]0o |01 U
142 |0x015C | GPIO142 |ETPUA28° PCSC1 — —|o o|lojo|—|—/0|l0o]0o |01 U
143 |0x015E | GPIO143 | ETPUA29° PCSC2 — —|o o|lojo|—|—/0|l0o]0o |01 U
144 |0x0160 |GPIO144 |ETPUA30 PCSC3 — —|o olojo|—|—/0|l0o]0o |01 U
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

% Ag?f;ists GPIO ,EJ:,TE:?:] A2 A3 Adl3s]|a|s |6 | 7|8 9 10|/11]12]|13 14 15
- ol e 4 wl|al8 & olg g ¥ o

=g 8 8 2]2 8 6 =|§ § & %
145 [0x0162 |GPIO145 |ETPUA31 PCSC4 — f—lo olojo|—|—]lo0o|0o|lo|o0o|1]|uU
146 |0x0164 |GPIO146 |TCRCLKB IRQ6 — f—lo o|o|o|— —0]|o0|0 0|11
147 | 0x0166 | GPIO147 |ETPUBO ETPUB16 — fI=lolo|lo|o|—|— 0 o1 |u
148 | 0x0168 |GPIO148 |ETPUB1 ETPUB17 — f—-lo oo jo|—|—]l0o|0|lo0o |0 1] uU
149 | 0x016A |GPIO149 |ETPUB2 ETPUB18 — f—-lo oo o|—|—]l0o|0|lo0o |0 1] uU
150 | 0x016C | GPIO150 |ETPUB3 ETPUB19 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
151 |0x016E | GPIO151 |ETPUB4 ETPUB20 — f—-lo oo jo|—|—]l0o|0|lo0o |0 1]|uU
152 |0x0170 | GPIO152 |ETPUBS ETPUB21 — f—-lo oo jo|—|—]l0o|0|lo0o |0 1]|uU
153 |0x0172 | GPIO153 |ETPUBG6 ETPUB22 — f—-lo oo o|—|—]l0|0|lo0o |0 1]|uU
154 | 0x0174 |GPIO154 |ETPUBY? ETPUB23 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
155 | 0x0176 | GPIO155 |ETPUBS ETPUB24 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
156 | 0x0178 | GPIO156 |ETPUB9 ETPUB25 — f—-lo oo jo|—|—]l0o|0|lo0o |0 1]|uU
157 | 0x017A | GPIO157 |ETPUB10 ETPUB26 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
158 | 0x017C | GPIO158 |ETPUB11 ETPUB27 — f—-lo oo jo|—|—]l0o|0|lo0o |0 1] uU
159 | 0x017E | GPIO159 |ETPUB12 ETPUB28 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
160 | 0x0180 |GPIO160 |ETPUB13 ETPUB29 — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
161 |0x0182 |GPIO161 |ETPUB14 ETPUB30 — f—-lo oo jo|—|—]l0o|0|lo0o |0 1] uU
162 |0x0184 |GPIO162 |ETPUB15 ETPUB31 — f—-lo oo o|—|—]l0o|0|lo0o |0 1] uU
163 |0x0186 |GPIO163 |ETPUB16 PCSA1L — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
164 | 0x0188 |GPIO164 |ETPUB17 PCSA2 — f—lo oo jo|—|—]l0o|0|lo0o |0 1] uU
165 | 0x018A |GPIO165 |ETPUB1S PCSA3 — f—lo oo o|—|—]l0o|0|lo0o |0 1] uU
166 |0x018C |GPIO166 |ETPUB19 PCSA4 — f—lo oo o|—|—]l0|0|lo0o |0 1] uU
167 |0x018E | GPIO167 |ETPUB20 — — f—-l—-— o0olojo|—|—]l0|0|lo0o |0 1] uU
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

% Ag?f;ists GPIO ,EJ:,TE:?:] A2 A3 Adl3s]|a|s |6 | 7|8 9 10|/11]12]|13 14 15
- ol e 4 wl|al8 & olg g ¥ o

=g 8 8 2]2 8 6 =|§ § & %
168 |0x0190 |GPIO168 |ETPUB21 — — f—-1—-— o0o]lojo|—|—=]lo0o|0o|lo|o0o|1]|uU
169 |0x0192 |GPIO169 |ETPUB22 — — f-1l—-— o0o|lojo|—|—]l0|0|lo0o |0 1] uU
170 | 0x0194 |GPIO170 |ETPUB23 — — f=-1-10 0 0|—-|— 0 o1 |u
171 | 0x0196 |GPIO171 |ETPUB24 — — f—-1—-— o0o|lojo|—|—]l0|0|lo0o |0 1] uU
172 |0x0198 |GPIO172 |ETPUB25 — — f-1l—-— o0olojo|—|—]l0|0|lo0o |0 1] uU
173 | 0x019A |GPIO173 |ETPUB26 — — f-1l—-— o0o|lojo|—|—]l0|0|lo0o |0 1]|uU
174 | 0x019C |GPIO174 |ETPUB27 — — f-1l—-— o0olojo|—|—]l0|0|lo0o |0 1] uU
175 | 0X019E | GPIO175 |ETPUB28 — — f—-1l—-— o0olojo|—|—]l0|0|lo0o |0 1] uU
176 | 0x01A0 |GPIO176 |ETPUB29 — — f—-1l—-— o0o|lojo|—|—]l0|0|lo0o |0 1] uU
177 | 0x01A2 |GPIO177 |ETPUB30 — — f—-1l—-— o0olojo|—|—]l0|0|lo0o |0 1] uU
178 | 0x01A4 | GPIO178 |ETPUB31 — — f—-1l—-— o0olojo|—|—]l0|0|lo0o |0 1] uU
179 | 0x01A6 |GPIO179 |EMIOSO ETPUAO — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
180 | 0x01A8 |GPIO180 |EMIOS1 ETPUA1 — f—-lo oo o|—|—]l0|0|lo0o |0 1]|uU
181 | 0X01AA |GPIO181 |EMIOS2 ETPUA2 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
182 | 0X01AC |GPIO182 |EMIOS3 ETPUA3 — f—lo oo jo|—|—]l0|0|lo0o |0 1]|uU
183 | OX01AE | GPIO183 |EMIOS4 ETPUA4 — f—lo oo jo|—|—]l0o|0|lo0o |0 1] uU
184 |0x01BO |GPIO184 |EMIOSS ETPUAS — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
185 |0x01B2 |GPIO185 |EMIOS6 ETPUAG6 — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
186 |0x01B4 |GPIO186 |EMIOS? ETPUA7 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
187 |0x01B6 |GPIO187 |EMIOSS ETPUAS — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
188 | 0x01B8 |GPIO188 |EMIOS9 ETPUA9 — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
189 |0x01BA |GPIO189 |EMIOS10 SCKD — f—lo oo o|—|—]l0|0|lo0o |0 1] uU
190 |0x01BC |GPIO190 |EMIOS11 SIND — f—-lo oo jo|—|—]l0o|0|lo0o |0 1] uU
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

c .
§ Ag?f;?ts GPIO EJ:‘TS% A2 A3 Al 3|la|s 6|7 ;3 j 10 | 11 iz is 14 | 15

Il 2 8 8|3 3 § 2|8 gt g
191 |0x01BE |GPIO191 |EMIOS12 SOUTC — — —lo o|lojo|—|—0l0|0 | 0|1 U
192 |0x01CO |GPIO192 |EMIOS13 SOUTD — — —lo olojo|—|—/0l0f|0 0|1 uU
193 |0x01C2 |GPIO193 |EMIOS14 IRQO CNTXD — —lo ololo|—|—/0l0|0 0|1 uU
194 |0x01C4 |GPIO194 |EMIOS15 IRQ1L CNRXD* | — —lo olojo|—|—0l0|0o 0|1 uU
195 |0x01C6 |GPIO195 |EMIOS16 ETPUBO FR_DBG[3] | — —lo olojo|—|—0l0|0o 0|1 uU
196 |0x01C8 |GPIO196 |EMIOS17 ETPUB1 FR_DBG[2] | — —lo ololo|—|—/0l0f|0o 0|1 uU
197 |0x01CA |GPIO197 |EMIOS18 ETPUB2 FR_DBG[1] | — —lo o|lolo|—|—0l0|0 0|1 uU
198 |0x01CC |GPIO198 |EMIOS19 ETPUB3 FR_DBG[0] | — —lo olojo|—|—/0l0|0 0|1 uU
199 |0x01CE |GPIO199 | EMIOS20 ETPUB4 — — —lo olojo|—|—/0l0|0 0|1 uU
200 |0x01D0 | GPIO200 |EMIOS21 ETPUB5 — — —lo olojo|—|—/0l0|0 0|1 uU
201 |0x01D2 |GPIO201 |EMIOS22 ETPUB6 — — —lo olojo|—|—/0l0|0 0|1 uU
202 |0x01D4 | GPIO202 | EMIOS23 ETPUB7 — — —lo olojo|—|—/0l0|0 0|1 uU
203 |0x01D6 | GPIO203 |EMIOS24 PCSBO* — — —lo ololo|—|—/0l0f|0 0|1 uU
204 |0x01D8 |GPIO204 |EMIOS25 PCSB1 — — —lo ololo|—|—0l0|0o 0|1 uU
208 |0X01E0 |GPIO208 |PLLCFGO IRQ4 — — —lo 2ol o|{—/—l0o|1]0]o0o| 11
209 |0x01E2 |GPIO209 |PLLCFG1 IRQ5 SOUTD — —lo 12|00 |— —l0|1]0]0 |11
211 |0x01E6 |GPIO211 |BOOTCFGO |IRQ2 — — —lo 12 lolo|{—/—l0o|1]0]o0o|1 0
212 |0x01E8 |GPIO212 |BOOTCFG1  |IRQ3 — — —lo 1|0l o0o|—  —l0|1]0]o0o |10
213 |OX01EA |GPIO213 |WKPCFG NMI — — —|- 100 —/—|1]0]0 11
214 |OX01EC | — ENGCLK — — — -1l =211 | =]|=|=|=|=]=
219 |0x01F6 | — MCKO — — — — - =J21l1]=]=|=/=1=1]=
220 |0x01F8 | GPI02203 | MDOO — — — —|- —|lojlo|1/1 0|l0]0o|o0|— —
221 |0X01FA | GPI02213 | MDO1 — — — —|—- —|lojo|1 1/ 0|l0]o0o]|o 0 o0
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

% Ag?f;?ts GPIO ,EJ:,TEQ:] A2 A3 Adl3s]|a|s |6 | 7|8 9 10|/11]12]|13 14 15
- ol e 4 wl|al8 & olg g ¥ o

=g 8 8 2]2 8 6 =|§ § & %
222 [0x01FC | GPI02223 | MDO2 — — fI—-1—-— —]o]o|l21 /1 0l0o|o0o]o0o]o0]o0
223 |0X01FE | GPI02233 | MDO3 — — fI—-1—- —|o]o|l1 1 00|00 0]|o0
224 |0x0200 | — MSEQO — — =1 =11 -]
225 |0x0202 | — MSEO1 — — =1 =11 -]
226 |0x0204 | — RDY — A N D D R T R D
227 |0x0206 | — EVTO — — =1 =11 -]
228 |0x0208 | — TDO — — =1 - =11 -]
229 |0x020A | — D_CLKOUT — — —-1- -1 |=|1 1 — | —|=|=|=|=
230 |ox020C | — RSTOUT — - 1—-1- - = ===/ =/=]1|1]|==
231%|0x020E | GPIO231 |MDO12 — — f-1—- —|o]o|1 1 0|0|—=|—=]0]0
2326|0x0210 | GPIO232 |MDO13 — — f-1—- —|o]o|1 1 0|0|—=|—=]0]0
233%|0x0212 | GPIO233 |MDO14 — — f-1—- —|o]o|1 1 0|0|—=|—=]0]0
234%|0x0214 | GPIO234 |MDO15 — — f-1—- —|o]o|1 1 0|0|—=|—=]0]0
235 |0x0216 | GPIO235 |SCKC SCK_C_LVDS+ — l—-Jololo|o|—|— 0000|121
236 |0x0218 |GPIO236 |SINC SCK_C_LVDS- — f—lo o|o|o|— —0]|o0|0|0|1]|1
237 |0x021A | GPI0237 |SOUTC SOUT_C_LVDS+ — f—lo o|o|o|— — 00|00 1|1
238 |0x021C | GPIO238 |PCSCO SOUT_C_LVDS- — f—lo o|lo|o|— — 00|00 1|1
239 |0x021E | GPIO239 |PCSC1 — — f—-1—-— o|lo|o|——l 00|00 |11
240 |0x0220 | GPIO240 |PCSC2 — — f—lo o|o|o|— — 00|00 1|1
241 |0x0222 |GPIO241 |PCSC3 — — f—lo o|o|o|——l 00|00 1|1
242 |0x0224 |GPIO242 |PCSC4 — — f—lo o|o|o|— — 00|00 |11
243 |0x0226 | GPIO243 | PCSC5 — — f—lo o|o|o|— — 00|00 1|1
244 |0x0228 | GPIO244 |TXDC ETRIGO — fI—lo o|o|o|— — 00|00 1|1
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

% Ag?f;ists GPIO ,EJ:,TE:?:] A2 A3 Adl3s]|a|s |6 | 7|8 9 10|/11]12]|13 14 15
- ol e 4 wl|al8 & olg g ¥ o

=g 8 8 2]2 8 6 =|§ § & %
245 | 0x022A | GPI0O245 |RXDC — — —|—-|/o|olo|——]0|0]|O0]|0]|1]1
246 | 0x022C | GPIO246 |CNTXD — — —|—-—|/o|olo|——]0|0]|O0]|0|1]1
247 |0x022E | GPI0247 |CNRXD — — —|—-|/o|olo|——]0|0]|O0O]|o0]|1]1
248 |0x0230 |GPIO248 |FR_A TX — — — |- o0ololo|— —=lo0|o0o]o]| o 17|17
249 |0x0232 |GPI0249 |FR_A_RX — — —l—-—]lo|lo|lo|—|—=]0]|0]o0]| 0|1 17
250 |0x0234 |GPIO250 |FR_A_TX_EN | — — —l—-—]lo|o|lo|—|—=]0]|0]o0]| 0|1 17
251 |0x0236 |GPIO251 |FR_B_TX — — —l—-—]lo|lo|lo|—|—=]0]|0]o0]| o011
252 |0x0238 |GPIO252 |FR_B_RX — — —l—-—]lo|lo|lo|—|—=]0]|0]o0]| o011
253 |0x023A |[GPIO253 [FR_ B TX_EN | — — —|—-|/ofjolo|—|—=]0]0|0]| o0 |17]17
256 |0x0240 |GPIO256 |D_CSO — — —|—|/oflolojolo|o0o|o0|—|—|1]1
257 |0x0242 |GPIO257 |D_CS2 D_ADD_DAT31 — —Jo|lo|olo|olo|o|o0|—|—|1]1
258 |0x0244 |GPIO258 |D_CS3 D_TEA — —Jo|lof|olo|o|lo|o0o|o0|—|—|1]1
259 |0x0246 |GPIO259 |D_ADD12 — — —|—|/o|olojolo|o|o0|—|—|1]1
260 |0x0248 |GPIO260 |D_ADD13 — — —|—|/o|olojolo|o0o|o0|—|—|1]1
261 |0x024A |GPIO261 |D_ADD14 — — —|—|/oflolojolo|o|o0|—|—|1]1
262 |0x024C | GPIO262 |D_ADD15 — — —|—|/oflolojolo|o|o0o|—|—|1]1
263 |0x024E | GPIO263 |D_ADD16 D_ADD_DAT16 — —Jo|lof|olo|o|lo|o0o|o0|—|—|1]1
264 |0x0250 |GPIO264 |D_ADD17 D_ADD_DAT17 — —Jo|lof|olo|olo|o|o0|—|—|1]1
265 |0x0252 |GPIO265 |D_ADD18 D_ADD_DAT18 — —Jolof|olo|o oo |0 |—|—|1]1
266 |0x0254 |GPIO266 |D_ADD19 D_ADD_DAT19 — —Jo|lof|olo|o oo |0 |—|—|1]1
267 |0x0256 |GPIO267 |D_ADD20 D_ADD_DAT20 — —Jo|lof|olo|olo|o0o|o0|—|—|1]1
268 |0x0258 |GPIO268 |D_ADD21 D_ADD_DAT21 — —Jo|lof|olo|olo|o0o|o0|—|—|1]1
269 |0x025A |GPIO269 |D_ADD22 D_ADD_DAT22 — —Jo|lo|olo|olo|o0o|o0|—|—|1]1
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

% Ag?f;ists GPIO ,EJ:,TE:?:] A2 A3 Adl3s]|a|s |6 | 7|8 9 10|/11]12]|13 14 15
= o lg o |w |w |8 |8 |lw v |3 |8 | wlo

=g 8 8 2]2 8 6 =|§ § & %
270 |0x025C | GPI0270 |D_ADD23 D_ADD_DAT23 — f—=loolofoflo o o0o]o|—|—]1]|1
271 | 0x025E | GPIO271 |D_ADD24 D_ADD_DAT24 — fI—lo o|lofoflo 0o 00| —|—]1]|1
272 | 0x0260 | GPIO272 |D_ADD25 D_ADD_DAT25 — fI—=1lo o0olo0 o0 ol —|—|1]1
273 |0x0262 | GPIO273 |D_ADD26 D_ADD_DAT26 — fI—lo o|ofoflo o 00| —|—]1]|1
274 | 0x0264 | GPIO274 |D_ADD27 D_ADD_DAT27 — fI—lo o|lofoflo 0o 00| —|—]1]|1
275 | 0x0266 | GPIO275 |D_ADD28 D_ADD_DAT28 — fI—lo o|lofoflo o 00| —|—]1]|1
276 | 0x0268 | GPIO276 |D_ADD29 D_ADD_DAT29 — fI—lo o|lofoflo o 00| —|—]1]|1
277 | 0x026A | GPIO277 |D_ADD30 D_ADD_DAT30 — fI—lo o|lofoflo o 00| —|—]1]|1
278 | 0x026C | GPIO278 |D_ADD_DATO | — — fI—-1— o|lo]oflo o 00| —|—]1]|1
279 | 0x026E | GPIO279 |D_ADD_DAT1 | — — fI—-1— o|lojoflo o 00| —|—]1]|1
280 |0x0270 |GPIO280 |D_ADD_DAT2 | — — fI—-1— o|lofoflo o 00| —|—]1]|1
281 |0x0272 |GPIO281 |D_ADD_DAT3 | — — fI—-1— o|lofo|lo o 00| —|—]1]|1
282 |0x0274 |GPIO282 |D_ADD_DAT4 | — — fI—-1— o|lofoflo o 00| —|—]1]|1
283 |0x0276 |GPIO283 |D_ADD_DAT5 | — — f—-1— o|lofoflo o 00| —|—]1]|1
284 |0x0278 |GPIO284 |D_ADD_DAT6 | — — f—-1— o|lojoflo o 00| —|—]1]|1
285 |0x027A | GPIO285 |D_ADD_DAT7 | — — fI—-1— o|lojo|lo o 00| —|—]1]|1
286 |0x027C |GPIO286 |D_ADD_DAT8 | — — f—-1— o|lofoflo o 00| —|—]1]|1
287 |0x027E | GPIO287 |D_ADD_DAT9 | — — fI—-1— o|lo|oflo o 00| —|—]1]|1
288 |0x0280 |GPIO288 |D_ADD_DAT10 | — — f—-1— o|lojoflo o 00| —|—]1]|1
289 |0x0282 |GPIO289 |D_ADD_DAT11 | — — fI—-1— o|lo|oflo o 00| —|—]1]|1
290 |0x0284 |GPIO290 |D_ADD_DAT12 | — — f—-1— o|lojo|lo o 00| —|—]1]|1
291 |0x0286 |GPIO291 |D_ADD_DAT13 | — — f—-1— o|lo]oflo o 00| —|—]1]|1
292 |0x0288 |GPIO292 |D_ADD_DAT14 | — — fI—-1— o|lofo|lo o 00| —|—]1]|1
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

c .
§ Ag?f;?ts GPIO EJ:‘TS% A2 A3 Al 3|la|s 6|7 ;3 j 10 | 11 iz is 14 | 15
293 |0x028A | GPIO293 |D_ADD_DAT15 | — — f—]—-— oo |lojololo]o|—]|—|1 1
294 |0x028C | GPIO294 |D_RD_WR — — =-]l-'0ololofo 0o o0|o|—|—|1 1
295 | 0x028E | GPIO295 | D_WEO — — 0I=1—-/0l0lo0]o oo | — | —|1]1
296 |0x0290 | GPIO296 |D_WE1 — — f—]—-— oo o0ojololo]o|—|—|1 1
297 |0x0292 | GPIO297 |D_OE — — =-]l-/o0lojofo 0o o0]o|—|—|1 1
298 |0x0294 |GPIO298 |D_TS — — f—]—-— oo o0ojololo]o|—|—|1 1
299 |0x0296 | GPIO299 |D_ALE — — f—]—-— oo o0ojololo]|o|—|—|1 0
300 | 0x0298 | GPIO300 |D_TA — — f—]—-— oo o0ojololo]o|—|—|1 1
301 |0x029A |GPIO301 |D_CS1 — — f—]—-— oo o0ojololo]o|—|—|1 1
302 |0x029C | GPIO302 |D_BDIP — — f—]—-— oo o0ojololo]o|—|—|1 1
303 |0x029E | GPIO303 |D_WE2 — — f—]—-— oo o0ojololo]o|—]|—|1 1
304 | 0x02A0 | GPIO304 |D_WE3 — — f—]—-— oo o0ojololo]o|—|—|1 1
305 | 0x02A2 | GPIO305 |D_ADD9 — — f—]—- oo o0ojololo]o|—|—|1 1
306 | 0x02A4 | GPIO306 |D_ADDI0 — — f—]—-— oo o0ojololo]o|—|—|1 1
307 |0x02A6 | GPIO307 |D_ADD11 — — f—]—-— oo o0ojololo]o|—]|—|1 1
432 [0x03A0 | GPIO432 |EMIOS26 PCSB2 — B—=Jolo]Jolo|—=—]—lo0olofo]lo]1]u
433 |0x03A2 | GPIO433 |EMIOS27 PCSB3 — f—Jo oo |o0o|—|—0/0]0 0|1 uU
434 |0x03A4 | GPIO434 |EMIOS28 PCsCo* — f—Jo oo |o0o|—|—0/0]0 0|1 uU
435 |0x03A6 | GPIO435 |EMIOS29 PCSC1 — f—Jo oo |o0o|—|—0/0]0 0|1 uU
436 |0x03A8 | GPIO436 |EMIOS30 PCSC2 — f—Jo o o |o0o|—|—0/0]0 0|1 uU
437 |Ox03AA | GPIO437 |EMIOS31 PCSC5 — f—Jo oo |o0o|—|—0]0]0 0|1 uU
440 [0x03B0 | GPIO440 |TCRCLKC — — fI=-]—- ool o|—|—l0]o0o]o]o|1 1
441 |0x03B2 |GPIO441 | — — — f—-]—- o /o0 |o0o|—|—l0/0]0 0|1 uU
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Table 7-22. SIU_PCRn Settings (continued)

SIU_PCRn[3:15]*

(SIU_PCRnN[0:2] = Reserved, should be cleared)

% Ag?f;?ts GPIO ,EJ:,TEQ:] A2 A3 Adl3s]|a|s |6 | 7|8 9 10|/11]12]|13 14 15
- o|z = % w|3 8 ¥l elc s & @

g8 £ 8 2|2 2 8 z|g|z % &
442 |0x03B4 | GPIO442 | — — — — f—-1—-— o0o]lojo|—|—]lo0o|0o|lo|o0o|1]|uU
443 |0x03B6 | GPIO443 | — — — — f—-1l—-— o0olojo|—|—]l0|0|lo0o |0 1] uU
444 |0x03B8 | GPIO444 | — — — — f=-=1—-10lo0|o|—|— olo o |1]uU
445 | 0x03BA | GPIO445 | — — — — f-1l—-— o0o|lojo|—|—]l0|0|lo0o |0 1] uU
446 | 0x03BC | GPIO446 | — — — — f—-1l—-— o0o|lojo|—|—]l0|0|lo0o |0 1]|uU
447 |0x03BE | GPIO447 | — — — — f—-1l—-— o0o|lojo|—|—]l0|0|lo0o |0 1] uU
448 | 0x03CO | GPIO448 | — — — — f-1l—-— o0o|lojo|—|—]l0|0|lo0o |0 1] uU
449 |0x03C2 | GPIO449 | — — — — f—-l—-— o0olojo|—|—]l0|0|lo0o |0 1] uU
450 | 0x03C4 | GPIO450 | — IRQO* — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
451 |0x03C6 |GPIO451 | — IRQ1* — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
452 | 0x03C8 |GPIO452 | — IRQ2* — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
453 | 0X03CA | GPIO453 | — IRQ3* — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
454 | 0x03CC | GPIO454 | — IRQ4* — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
455 | 0X03CE | GPIO455 | — IRQ5* — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
456 | 0x03D0 | GPIO456 | — — — — f—-l—-— o0olojo|—|—]l0|0|lo0o |0 1]|uU
457 |0x03D2 | GPIO457 | — FR_A_TX — — f—-lo oo jo|—|—]l0o|0|lo0o |0 1] uU
458 |0x03D4 | GPIO458 | — FR_A_RX4 — — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
459 | 0x03D6 | GPIO459 | — FRA_TX_EN | — — f—-lo oo jo|—|—]l0|0|lo0o |0 1]|uU
460 | 0x03D8 | GPIO460 | — TXDA? — — f—-lo oo jo|—|—]l0|0|lo0o |0 1] uU
461 |0x03DA | GPIO461 | — RXDA * — — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
462 |0x03DC | GPIO462 | — TXDB* — — f—lo oo jo|—|—]l0|0|lo0o |0 1] uU
463 | 0X03DE | GPIO463 | — RXDB* — — f—-lo oo o|—|—]l0|0|lo0o |0 1] uU
464 |OX03E0 | GPIO464 | — PCSD5 MAAO Meololo olo|lo|—|—/ 0|00 0 1 U
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Table 7-22. SIU_PCRn Settings (continued)

1019NPUOIIWSS 8|eISD8I

SIU_PCRn[3:15]*
(SIU_PCRn[0:2] = Reserved, should be cleared)

& |Address Primary
O | offset | GP1O Function A2 A3 Adl3s]|a|s |6 | 7|8 9 10|/11]12]|13 14 15
a

|z el wlc 8w elc|g |y

< |< | |2 o | > a | a

ala |a o 2|83 8 0z |% % |z =2
465 | OXO3E2 GPIO465 | — PCSD4 MAA1 MAB1jg 0 0 0 0 0 — | — 0 0 0 0 1 U
466 | OXO3E4 GPIO466 | — PCSD3 MAA2 MAB2 0 0 0 0 0 — | — 0 0 0 0 1 U
467 | OXO3E6 GPIO467 | — PCSD2 — — — 0 0 0 0 — | — 0 0 0 0 1 U
468 | OXO3ES8 GPIO468 | — PCSD1 — — — 0 0 0 0 — | — 0 0 0 0 1 U
469 | OXO3EA GPIO469 | — PCsDO* — — — 0 0 0 0 — | — 0 0 0 0 1 U
470 | OXO3EC GPIO470 | — SCKD* — — — 0 0 0 0 — | — 0 0 0 0 1 U
471 | OXO3EE GPIO471 | — SOUTD — — — 0 0 0 0 — | — 0 0 0 0 1 U
472 | OX03F0 GPIO472 | — SIND?* — — — 0 0 0 0 — | — 0 0 0 0 1 U

T 'A9Y ‘[enuel a2ualajay 19]|0JIUOD0IDIN OPEXd
(o) B¢ | A wWN

6€-L

“

—” means the field is not implemented in the PCR (and a default value of 0 should be written)

“U” means the field is defined by the WKPCFG pin at reset

PCR75-PCR82: reduced port mode MDO pins, only DSC bits should be driven by PCR (also IBE and OBE for GPIO).

GPIO functionality available on Rev.2 of the device.

Selection of this function may be affected by a higher priority PCR. See Table 7-21.

When the SIU_ISELS8 register is in its default state, this eTPU pin will not be enabled as an input, irrespective of the SIU_PCR[PA] field.
PCR231-PCR234: PA are controlled by Nexus Port Controller (NPC). The Full Port Mode (FPM) bit in the NPC pad configuration register controls
whether the pins function as MDO or GPIO. The pad interface port enable is driven by the NPC block. When the FPM bit is set, the NPC enables
the MDO port enable, and disables GPIO. When the FPM bit is cleared, the NPC disables the MDO port enable, and enables GPIO.

— The OBE bit applies only to GPIO operation

— Clear the ODE bit to 0 for MDO operation

— The HYS bit has no effect on MDO operation

— Clear the WPE bit to 0 for MDO operation

Bit = 1 only for Rev.2 of the device.

(NIS) 1un uoneibaIul WBISAS



System Integration Unit (SIU)

7.3.1.14 GPIO Pin Data Output Registers 0-512 (SIU_GPDOn)

The 8-bit SIU_GPDORn registers defined in Figure 7-15 each specify the output data for the function
assigned to the GPIO[n] pin. The n notation in the SIU_GPDOn register name relate to the [n] in GP1O[n]
signal name. For example, SIU_GPDO246 contains the PD0O246 bit for CNTXD_GP10246. The address
for a GPDO pin is the GPIO number plus an offset of SIU_BASE + 0x0600.

Software writes to the SIU_GPDOn registers to drive data out on the external pin. Each register drives one
external pin, which allows independent control of the pin. Writes to the SIU_GPDOn registers have no
effect if an input function is assigned to the pin by the pad configuration register.

If the direction of a GPIO signal changes from input to output, the SIU_GPDOn register value is
automatically driven out to the external pin without a software update.

Writes to the SIU_GPDOn registers have no effect when a primary or alternate function is assigned (except
you can read the value back that was just written).

Address: SIU_BASE + 0x0600 + n R/W

1 2 3 4 5 6 7
R O 0 0 0 0 0 0

PDOn
w

Reset O 0 0 0 0 0 0 0
Figure 7-15. General Purpose Data Output (GPDO) Registers 0-512 (SIU_GPDOnN)

Table 7-23. SIU_GPDO Bit Field Descriptions

Field Description
0-6 Reserved
7 Pin data out. Stores the data to drive out the external GPIO. If the register is read,
PDON it returns the value written.
0 A logic 0 is driven on the external GPIO pin when the pin is configured as an
output.
1 Alogic 1 is driven on the external GPIO pin when the pin is configured as an
output.

7.3.1.15 GPIO Pin Data Input Registers 0-255 (SIU_GPDIn)

NOTE

This register is implemented for legacy purposes and is limited to 256
general purpose input registers. For full access to all 512 general purpose
input registers, the SIU_GPDIn registers in Section 7.3.1.35, GPIO Pin
Data Input Registers (SIU_GPDIO_3 - SIU_GPDI508 511) - Standard,
should be used.

The 8-bit read-only SIU_GPDIn registers defined in Figure 7-16 each specify the input state for the
function assigned to the GPDI[n] pin. The n notation in the SIU_GPDIn register name relates to the [n] in
GPIOIn] signal name. For example, SIU_GPDI1246 contains the PDI1246 bit for CNTXD_GP10246. The

PXR40 Microcontroller Reference Manual, Rev. 1
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System Integration Unit (SIU)

GPDI address for a particular pin is the GPIO number plus an offset of SIU_BASE + 0x0800. Gaps exist
in the memory where GPIO pins are not implemented in the package.

Software reads the SIU_GPDIn registers to get the input state of the external GPIO pin. Each GPDI
register contains the input state of one external GPIO pin. If a GPDI register is configured as output, and
the input buffer enable bit is set to one in the PCR register, the SIU_GPDIn register reflects the state of the
output pin.

Address: SIU_BASE + 0x0800 + n Read Only

1 2 3 4 5 6 7
Rl O 0 0 0 0 0 0 PDlIn

w

Reset O 0 0 0 0 0 0 0
Figure 7-16. General Purpose Data Input (GPDI) Registers 0-255 (SIU_GPDIn)

Table 7-24. SIU_GPDI Bit Field Descriptions

Field Description
0-6 Reserved
7 Pin data in. This bit reflects the input state on the external GPIO pin for the register.
PDIn If PCRN[IBE] = 1, then:
0 Signal on pin is a logic 0.
1 Signal on pinis a logic 1.

7.3.1.16 External IRQ Input Select Register (SIU_EIISR)
The SIU_EIISR selects the source for the external interrupt/DMA inputs.

Address: SIU_BASE + 0x0904 Access: RIW
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
ESEL15 ESEL14 ESEL13 ESEL12 ESEL11 ESEL10 ESEL9 ESEL8
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

ESEL7 ESEL6 ESELS ESEL4 ESEL3 ESEL2 ESEL1 ESELO

Reset O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 7-17. External IRQ Input Select Register (SIU_EIISR)

PXR40 Microcontroller Reference Manual, Rev. 1

Freescale Semiconductor 7-41



System Integration Unit (SIU)

The following table describes the external IRQ input select fields:

Table 7-25. SIU_EIISR Bit Field Descriptions

Field Description
0-1 External IRQ input select 15. Specifies the input for IRQ[15].
ESEL15 |00 IRQI[15] pin
01 DSPI_B[15] deserialized input
10 DSPI_CJ0] deserialized input
11 DSPI_DJ[1] deserialized input
2-3 External IRQ input select 14. Specifies the input for IRQ[14].
ESEL14 |00 IRQ[14] pin
01 DSPI_BJ[14] deserialized input
10 DSPI_CJ[15] deserialized input
11 DSPI_DI0] deserialized input
4-5 External IRQ input select 13. Specifies the input for IRQ[13].
ESEL13 |00 IRQ[13] pin
01 DSPI_BJ[13] deserialized input
10 DSPI_CJ[14] deserialized input
11 DSPI_DI[15] deserialized input
6—7 External IRQ input select 12. Specifies the input for IRQ[12].
ESEL12 |00 IRQ[12] pin
01 DSPI_BJ[12] deserialized input
10 DSPI_CJ[13] deserialized input
11 DSPI_D[14] deserialized input
8-9 External IRQ input select 11. Specifies the input for IRQ[11].
ESEL11 |00 IRQ[11] pin
01 DSPI_BJ[11] deserialized input
10 DSPI_C[12] deserialized input
11 DSPI_D[13] deserialized input
10-11 External IRQ input select 10. Specifies the input for IRQ10].
ESEL10 |00 IRQ[10] pin
01 DSPI_B[10] deserialized input
10 DSPI_C[11] deserialized input
11 DSPI_D[12] deserialized input
12-13 External IRQ input select 9. Specifies the input for IRQ[9].
ESEL9 |00 IRQ[9] pin
01 DSPI_B[9] deserialized input
10 DSPI_CJ[10] deserialized input
11 DSPI_D[11] deserialized input
14-15 External IRQ input select 8. Specifies the input for IRQ[8].
ESEL8 | 00 IRQI8] pin
01 DSPI_BJ8] deserialized input
10 DSPI_CI[9] deserialized input
11 DSPI_DJ[10] deserialized input
16-17 External IRQ input select 7. Specifies the input for IRQ[7].
ESEL7 |00 IRQ[7] pin

01 DSPI_BJ[7] deserialized input
10 DSPI_CJ8] deserialized input
11 DSPI_DJ[9] deserialized input
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Table 7-25. SIU_EIISR Bit Field Descriptions (continued)

System Integration Unit (SIU)

Field Description

18-19 External IRQ input select 6. Specifies the input for IRQ[6].
ESEL6 |00 IRQ[6] pin

01 DSPI_BJ6] deserialized input

10 DSPI_CJ7] deserialized input

11 DSPI_DI[8] deserialized input

20-21 External IRQ input select 5. Specifies the input for IRQ[5].
ESEL5 00 IRQ[5] pin

01 DSPI_B[5] deserialized input

10 DSPI_CJ6] deserialized input

11 DSPI_DJ[7] deserialized input

22-23 External IRQ input select 4. Specifies the input for IRQ[4].
ESEL4 | 00 IRQ[4] pin

01 DSPI_B[5] deserialized input

10 DSPI_CI6] deserialized input

11 DSPI_DJ[1] deserialized input

24-25 External IRQ input select 3. Specifies the input for IRQ[3].
ESEL3 | 00 IRQI3] pin

01 DSPI_BJ3] deserialized input

10 DSPI_CJ4] deserialized input

11 DSPI_DI5] deserialized input

26-27 External IRQ input select 2. Specifies the input for IRQ[2].
ESEL2 |00 IRQJ2] pin

01 DSPI_BJ[2] deserialized input

10 DSPI_CJ3] deserialized input

11 DSPI_DI[4] deserialized input

28-29 External IRQ input select 1. Specifies the input for IRQ[1].
ESEL1 |00 IRQ[1] pin

01 DSPI_BJ[1] deserialized input

10 DSPI_CJ[2] deserialized input

11 eMIOS channel 15 output

30-31 External IRQ input select 0. Specifies the input for IRQ[0].
ESELO 00 1RQ[O] pin

01 DSPI_BJ0] deserialized input

10 DSPI_CJ[1] deserialized input

11 eMIOS channel 14 output

7.3.1.17 DSPI Input Select Register (SIU_DISR)

The SIU_DISR specifies the following operations for each DSPI:
» Data input source
» Slave select
» Clock input
Trigger input to allow serial and parallel chaining of the DSPI modules.
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System Integration Unit (SIU)

Address: SIU_BASE + 0x0908 Access: R/IW
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
SINSELA SSSELA SCKSELA | TRIGSELA | SINSELB SSSELB SCKSELB | TRIGSELB
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
SINSELC SSSELC SCKSELC | TRIGSELC | SINSELD SSSELD SCKSELD | TRIGSELD
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-18. DSPI Input Select Register (SIU_DISR)

The following table describes the DSPI input select fields:

Table 7-26. SIU_DISR Bit Field Descriptions

Field

Description

0-1
SINSELA

DSPI A data input select. Specifies the source of the DSPI A data input.
00 SINA_PCSC[2]_GPIO[94] pin

01 SOUTB

10 SOUTC

11 SOUTD

2-3
SSSELA

DSPI A slave select input select. Specifies the source of the DSPI A slave select

input.

00 PCSA[0]_PCSDI[2]_GPIO[96] pin
01 PCSB[0] (master)

10 PCSC[0] (master)

11 PCSD[0] (master)

4-5
SCKSELA

DSPI A clock input select. Specifies the source of the DSPI A clock input.
00 SCKA_PCSC[1]_GPIO[93] pin

01 SCKB (master)

10 SCKC (master)

11 SCKD (master)

67
TRIGSELA

DSPI A trigger input select. Specifies the source of the DSPI A trigger input.

00 No Trigger
01 PCSBI[4]
10 PCSC[4]
11 PCSD[4]

8-9
SINSELB

DSPI B data input select. Specifies the source of DSPI B data input.
00 SINB_GPIO[103] pin

01 SOUTA

10 SOUTC

11 SOUTD
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System Integration Unit (SIU)

Table 7-26. SIU_DISR Bit Field Descriptions (continued)

Field

Description

10-11
SSSELB

DSPI B slave select input select. Specifies the source of the DSPI B slave select
input.

00 PCSB[0]_PCSD[2]_GPIO[105] pin

01 PCSA[OQ] (master)

10 PCSCI0] (master)

11 PCSD|0] (master)

12-13
SCKSELB

DSPI B clock input select. Specifies the source of the DSPI B clock input.
00 SCKB_GPIO[102] pin

01 SCKA (master)

10 SCKC (master)

11 SCKD (master)

14-15
TRIGSELB

DSPI B trigger input select. Specifies the source of the DSPI B trigger input for
master or slave mode.

00 Invalid value

01 PCSA[4]

10 PCSC[4]

11 PCSD[4]

16-17
SINSELC

DSPI C data input select. Specifies the source of the DSPI C data input.
00 PCSB[3]_SINC_GPIO[108] pin

01 SOUTA

10 SOUTB

11 SOUTD

18-19
SSSELC

DSPI C slave select input select. Specifies the source of the DSPI C slave select
input.

00 PCSB[5]_PCSC[0]_GPIO[110] pin

01 PCSA[0] (master)

10 PCSBJ0] (master)

11 PCSD[0] (master)

20-21
SCKSELC

DSPI C clock input select. Specifies the source of the DSPI C clock input when in
slave mode.

00 PCSB[4]_SCKC_GPIO[109] pin

01 SCKA (master)

10 SCKB (master)

11 SCKD (master)

22-23
TRIGSELC

DSPI C trigger input select. Specifies the source of the DSPI C trigger input for
master or slave mode.

00 Invalid value

01 PCSA[4]

10 PCSBI[4]

11 PCSD[4]

24-25
SINSELD

DSPI D data input select. Specifies the source of the DSPI D data input.
00 PCSA[3]_GPIO[99] pin

01 SOUTA

10 SOUTB

11 SOUTC
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7.3.1.18

Table 7-26. SIU_DISR Bit Field Descriptions (continued)

Field Description
26-27 DSPI D slave select input select. Specifies the source of the DSPI D slave select
SSSELD input.
00 PCSB[1]_PCSDI[0]_GPIO[106] pin
01 PCSAOQ (master)
10 PCSBO (master)
11 PCSCO (master)
28-29 DSPI D clock input select. Specifies the source of the DSPI D clock input in slave
SCKSELD mode.
00 PCSA[2]_SCKD_GPIO[98] pin
01 Invalid value
10 SCKB (master)
11 SCKC (master)
30-31 DSPI D trigger input select. Specifies the source of the DSPI D trigger input for
TRIGSELD | master or slave mode.

00 Invalid value
01 PCSA4
10 PCSB4
11 PCSC4

eQADC Command FIFO Trigger Source Select - IMUX Select Registers
(SIU_ISEL[4-7])

The IMUX select registers (SIU_ISEL[4 -7]) are used to select a trigger source for a command FIFO.
SIU_ISEL select registers [4:5] are used to select a trigger source for command FIFOs in one eQADC.
SIU_ISEL select registers [6:7] are used to select a trigger source for command FIFOs in a second
eQADC. The cTSEL (combined Trigger Select) field is used to configure one of many possible trigger
sources for each command FIFO.

To trigger the eQADC, the trigger source must change to the state that the input to the command FIFO has
been programmed to recognize. A command FIFO trigger input can be programmed to recognize either
rising or falling edges, and low or high gated trigger types.

SIU_ISEL4: eTRIG_A[5:2]

Reset

Address: SIU_BASE + 0x0910 Access: R/'W
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 0
cTSEL5_0 cTSEL4_0
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
0 0
cTSEL3_0 cTSEL2_0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reset
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SIU_ISEL5: eTRIG_A[1:0]

System Integration Unit (SIU)

Address: SIU_BASE + 0x0914 Access: R/ W
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| O 0
cTSEL1 O cTSELO_O
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 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SIU_ISEL6: eTRIG_B[5:2]
Address: SIU_BASE + 0x0918 Access: RI'W
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| O 0
cTSEL5_1 cTSEL4_1
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
cTSEL3_ 1 cTSEL2_1
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SIU_ISEL7: eTRIG_BJ[1:0]
Address: SIU_BASE + 0x091C Access: RI'W
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| O 0
cTSEL1_1 cTSELO_1
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 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 7-27. eQADC_A Command FIFO 0 Trigger Sources

cTSELO_O

eQADC_A Trigger
Inputs

eTSEL

Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

Reserved

P |k |O O |k [k [0 |O

P |O |k |O |k |O |k |O

eTRIG1 pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

Pk k||| ||k [k ]|Fk |k |~ |k |~ |o|lo|o|o o |o|o|o |o |o |o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|lo|rkr |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |lo|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k ok |k |k |- |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x

P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU

x

eTPUA30

eMIOS

eMIOS10

eTRIG

ETRIGO Pin
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System Integration Unit (SIU)

Table 7-28. eQADC_A Command FIFO 1 Trigger Sources

eQADC_A Trigger

CTSEL1 O
- Inputs

eTSEL 0 0 Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

eTPUA7

P |k |O O [k [k [0 |O
P |O |k |O |k |O |k |O

eTRIGO pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

PRk k||| |k |k [k ]|k |k |~ |k |~ |o|lo|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o]k |k |k |+~ |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x
P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU 0 1 X X X X eTPUA31

x

eMIOS 1 0 X X X X X eMIOS11

eTRIG 1 1 X X X X X ETRIG1 Pin

PXR40 Microcontroller Reference Manual, Rev. 1

Freescale Semiconductor 7-49



System Integration Unit (SIU)

Table 7-29. eQADC_A Command FIFO 2 Trigger Sources

CTSEL2_0

eQADC_A Trigger
Inputs

eTSEL

Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

eTPUA14

P |k |O O [k [k [0 |O

P |O |k |O |k |O |k |O

eTRIG1 pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

PRk k||| |k |k [k ]|k |k |~ |k |~ |o|lo|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o]k |k |k |+~ |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x

P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU

x

eTPUA29

eMIOS

eMIOS15

eTRIG

ETRIGO Pin
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System Integration Unit (SIU)

Table 7-30. eQADC_A Command FIFO 3 Trigger Sources

eQADC_A Trigger

CcTSEL3_0
- Inputs

eTSEL 0 0 Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

eTPUA22

P |k |O O [k [k [0 |O
P |O |k |O |k |O |k |O

eTRIGO pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

Pk kPR |||k ||k [Pk |k |~ |k |~ |o|o|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o |k |k |k |+~ |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x
P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU 0 1 X X X X eTPUA28

x

eMIOS 1 0 X X X X X eMIOS14

eTRIG 1 1 X X X X X ETRIG1 Pin
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System Integration Unit (SIU)

Table 7-31. eQADC_A Command FIFO 4 Trigger Sources

cTSEL4 0

eQADC_A Trigger
Inputs

eTSEL

Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

eTPUA30

P |k |O O [k [k [0 |O

P |O |k |O |k |O |k |O

eTRIG1 pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

PRk k||| |k |k [k ]|Fk |k |~ |k |~ |o|o|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k |o|k |k |k |- |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x

P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU

x

eTPUA27

eMIOS

eMIOS13

eTRIG

ETRIGO Pin
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Table 7-32. eQADC_A Command FIFO 5 Trigger Sources

cTSEL5_0

eQADC_A Trigger
Inputs

eTSEL

Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

Reserved

P |k |O O [k [k [0 |O

P |O |k |O |k |O |k |O

eTRIGO pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

PRk |k r kR |k ||k [k ]|Fk |k |~ |k |~ |o|lo|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o |k |k |k |- |lo|o (o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x

P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU

x

eTPUA26

eMIOS

eMIOS12

eTRIG

ETRIG1 Pin
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System Integration Unit (SIU)

Table 7-33. eQADC_B Command FIFO 0 Trigger Sources

cTSELO_1

eQADC_B Trigger
Inputs

eTSEL

Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

Reserved

P |k |O O |k [k [0 |O

P |O |k |O |k |O |k |O

eTRIG1 pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

PRk k||| ||k [k |k |k |~ |k |~ |o|lo|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k |o|k |k |k |~ |lo|o (o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x

P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU

x

eTPUA30

eMIOS

eMIOS10

eTRIG

ETRIGO Pin
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Table 7-34. eQADC_B Command FIFO 1 Trigger Sources

cTSEL1 1

eQADC_B Trigger
Inputs

eTSEL

Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

eTPUA7

P |k |O O [k [k [0 |O

P |O |k |O |k |O |k |O

eTRIGO pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

PRk k||| |k |k [k ]|k |k |~ |k |~ |o|lo|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o]k |k |k |+~ |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x

P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU

x

eTPUA31

eMIOS

eMIOS11

eTRIG

ETRIG1 Pin
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System Integration Unit (SIU)

Table 7-35. eQADC_B Command FIFO 2 Trigger Sources

cTSEL2_1

eQADC_B Trigger
Inputs

eTSEL

Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

eTPUA14

P |k |O O [k [k [0 |O

P |O |k |O |k |O |k |O

eTRIG1 pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

PRk k||| |k |k [k ]|k |k |~ |k |~ |o|lo|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o]k |k |k |+~ |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x

P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU

x

eTPUA29

eMIOS

eMIOS15

eTRIG

ETRIGO Pin
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System Integration Unit (SIU)

Table 7-36. eQADC_B Command FIFO 3 Trigger Sources

eQADC_B Trigger

CTSEL3 1
- Inputs

eTSEL 0 0 Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

eTPUA22

P |k |O O [k [k [0 |O
P |O |k |O |k |O |k |O

eTRIGO pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

Pk kPR |||k ||k [Pk |k |~ |k |~ |o|o|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o |k |k |k |+~ |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x
P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU 0 1 X X X X eTPUA28

x

eMIOS 1 0 X X X X X eMIOS14

eTRIG 1 1 X X X X X ETRIG1 Pin
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System Integration Unit (SIU)

Table 7-37. eQADC_B Command FIFO 4 Trigger Sources

cTSEL4 1

eQADC_B Trigger
Inputs

eTSEL

Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

eTPUA30

P |k |O O [k [k [0 |O

P |O |k |O |k |O |k |O

eTRIG1 pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

Pk kPR |||k ||k [Pk |k |~ |k |~ |o|o|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o |k |k |k |+~ |lo|o o |o

Ll Ll o o Ll [l o o [l Ll o |O Ll = o o = [l o o x

P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU

x

eTPUA27

eMIOS

eMIOS13

eTRIG

ETRIGO Pin
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System Integration Unit (SIU)

Table 7-38. eQADC_B Command FIFO 5 Trigger Sources

eQADC_B Trigger

CTSEL5 1
- Inputs

eTSEL 0 0 Not Connected (default)

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

Reserved

P |k |O O [k [k [0 |O
P |O |k |O |k |O |k |O

eTRIGO pin

Reserved

eTPUA28

eTPUA29

eTPUA30

eTPUA31

eTPUB28

eTPUB29

eTPUB30

eTPUB31

Reserved

Reversed

Reserved

Reserved

eMIOS16

eMIOS17

eMIOS18

eMIOS19

eMIOS20

eMIOS21

eMIOS22

PRk k|||, |k [k ]|Fk |k |~ |k |~ |o|o|o|o|o|o|o|o |o |o|o (o |o
R |k |k |k |k |k |k |~ |o|o|o|o|o|o|o|o |k |k |k |k |k |o|lo|o|o |o|o (o |o
R |k |k |k |o|lo|o|o |k |k [k |k |Jo|lo|o o |k [k |k |k o |k |k |k |~ |lo|o o |o

Ll Ll o o Ll Ll o o [l Ll o |O Ll = o o = Ll o o x
P |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |k |O |X

eMIOS23

eTPU 0 1 X X X X eTPUA26

x

eMIOS 1 0 X X X X X eMIOS12

eTRIG 1 1 X X X X X ETRIG1 Pin
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System Integration Unit (SIU)

7.3.1.19

eTPU Input Select Register (SIU_ISEL 8)

The SIU_ISEL 8 register is used to multiplex the ETPU[24:29] inputs. These 6 ETPU channels can come
from the output of the DSPI or corresponding pad. When SIU_ISELS8 is in its default state, the eTPU pins
listed in Figure 7-19 will not be enabled as input, irrespective of the SIU_PCR[PA] field (PCR138-143).

Address: SIU_BASE + 0x0920

Access: RIW

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl o|o|of|o|o|o]|o| o] o0o| o]0 |eapul 0| 0] 0 |eTpu
29 28

0 0 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
RIO | O] O Jetru O | O | O Jetpu| O | O | O Jetpu[ O | O | O JeTPu
27 26 25 24

Reset 0 0

0 0 0 0 0 0 0 0 0 0
Figure 7-19. eTPU Input Select Register (SIU_ISELS8)

Table 7-39. SIU_ISELS8 Bit Field Descriptions

Field Description
0-11 Reserved
eTPU29 input select. Specifies the source of the eTPU29 channel input.
11 - .
TPU29 0 DSPI_B Serialized input 8
€ 1 eTPU29 channel input pad
12-14 Reserved
eTPU28 input select. Specifies the source of the eTPU28 channel input.
15 T .
TPU2S 0 DSPI_B Serialized input 9
€ 1 eTPU28 channel input pad
16-18 Reserved
19 eTPU27 input select. Specifies the source of the eTPU27 channel input.
TPU27 0 DSPI_B Serialized input 10
€ 1 eTPU27 channel input pad
20-22 Reserved
23 eTPU26 input select. Specifies the source of the eTPU26 channel input.
TPU26 0 DSPI_B Serialized input 11
€ 1 eTPU26 channel input pad
24-26 Reserved
27 eTPU25 input select. Specifies the source of the eTPU25 channel input.
eTPU25 0 DSPI_B Serialized input 12
1 eTPU25 channel input pad
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Table 7-39. SIU_ISEL8 Bit Field Descriptions

System Integration Unit (SIU)

Field Description
28-30 Reserved
31 eTPU24 input select. Specifies the source of the eTPU24 channel input.
TPU24 0 DSPI_B Serialized input 13
€ 1 eTPU24 channel input pad

7.3.1.20

eQADC Advance Trigger Selection (SIU_ISEL9)

The eQADC’s streaming mode requires a second trigger for Queue 0. The source for this trigger can come
from ETPU, EMIOS or PIT channels. This mux select register selects the source of the Queue 0 trigger.

Address: SIU_BASE + 0x0924

Access: R/IW

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 0 0
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
Rl O 0 0 0 0 0 0 0 0 0 0
eTSELOA
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 7-20. eQADC Advance Trigger Selection (SIU_ISEL9)

Table 7-40. eTSELOA Bit Field Descriptions

eTSELOA

eQADC Trigger Input

o

Reserved

RTI Trigger

PITO Trigger

PIT1 Trigger

PIT2 Trigger

PIT3 Trigger

Reserved

Reserved

eTPUA30 AND PITO

eTPUA30 AND PIT1

Reserved

Reserved

eTPUA28

PP PP P PO O OOl OClO0O|lOolo
O|O| PP OOl P O|IO|kFk|lFkH OlOo

OO OO0 OO0 O|OC|O|OC|O|O|O
PP OO0 Ol Pl kFR P O OlO

PO, OFR ORI Ol Ol OO

eTPUA29
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System Integration Unit (SIU)

Table 7-40. eTSELOA Bit Field Descriptions (continued)

eTSELOA eQADC Trigger Input
o|1|11|1]0 eTPUA30
o1 |1|1]|1 eTPUA31
1/0]0]0]|O0 Reserved
1]10(0]0|1 Reserved
1/0]0]1]0 Reserved
110011 Reserved
11]0]1]0]0 eMIOS10 AND PIT2
1/]0]1]0]1 eMIOS10 AND PIT3
1/0]1]1]0 Reserved
110111 Reserved
111,000 Reserved
111(0]0|1 Reserved
111,010 Reserved
111(0]1]|1 Reserved
1/1]1]0]0 Reserved
111101 Reserved
11110 Reserved
11111 eMIO0S23

7.3.1.21 Decimation Filter Register 1 (SIU_DECFIL1)

The SIU_DECFIL1 register contains four ZSELx and HSELX fields that route selected eTPU outputs to
the ZIR (Zero/Integrate/Read) and Halt inputs for decimation filters A through D. See Chapter 28,
Decimation Filter, for more information on the ZIR and Halt operations in the decimation filter.

Address: SIU_BASE + 0x0928 Access: R/IW
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
ZSELA HSELA ZSELB HSELB
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
ZSELC HSELC ZSELD HSELD

w

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

PXR40 Microcontroller Reference Manual, Rev. 1

7-62 Freescale Semiconductor



Table 7-41. SIU_DECFIL1 Bit Field Descriptions

System Integration Unit (SIU)

Field

Description

0-3
ZSELA

ZIR Input Select for Decimation Filter A
0000 Unused

0001 eTPUA Channel 22

0010 eTPUA Channel 23

0011 eTPUA Channel 24

0100 eTPUA Channel 25

4-7
HSELA

Halt Input Select for Decimation Filter A
0000 Unused

0001 eTPUA Channel 22

0010 eTPUA Channel 23

0011 eTPUA Channel 24

0100 eTPUA Channel 25

8-11
ZSELB

ZIR Input Select for Decimation Filter B
0000 Unused

0001 eTPUA Channel 22

0010 eTPUA Channel 23

0011 eTPUA Channel 24

0100 eTPUA Channel 25

12-15
HSELB

Halt Input Select for Decimation Filter B
0000 Unused

0001 eTPUA Channel 22

0010 eTPUA Channel 23

0011 eTPUA Channel 24

0100 eTPUA Channel 25

16-19
ZSELC

ZIR Input Select for Decimation Filter C
0000 Unused

0001 eTPUB Channel 22

0010 eTPUB Channel 23

0011 eTPUB Channel 24

0100 eTPUB Channel 25

20-23
HSELC

Halt Input Select for Decimation Filter C
0000 Unused

0001 eTPUB Channel 22

0010 eTPUB Channel 23

0011 eTPUB Channel 24

0100 eTPUB Channel 25

24-27
ZSELD

ZIR Input Select for Decimation Filter D
0000 Unused

0001 eTPUB Channel 22

0010 eTPUB Channel 23

0011 eTPUB Channel 24

0100 eTPUB Channel 25

28-31
HSELD

Halt Input Select for Decimation Filter D
0000 Unused

0001 eTPUB Channel 22

0010 eTPUB Channel 23

0011 eTPUB Channel 24

0100 eTPUB Channel 25
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System Integration Unit (SIU)

7.3.1.22

Decimation Filter Register 2 (SIU_DECFIL2)

The SIU_DECFIL2 register contains four ZSELx and HSELX fields that route selected eTPU outputs to
the ZIR (Zero/Integrate/Read) and Halt inputs for decimation filters E through H. See Chapter 28,
Decimation Filter, for more information on the ZIR and Halt operations in the decimation filter.

Address: SIU_BASE + 0x092C

0

1 2 3 4 5

11

12

Access: R/W
13 14 15

R
w

ZSELE

ZSELF

HSELF

Reset 0

16

17 18 19 20 21

23

24

25 26

27

28

29 30 31

ZSELG

HSELG

ZSELH

HSELH

Reset 0

Table 7-42. SIU_DECFIL2 Bit Field Descriptions

Field

Description

0-3
ZSELE

0000 Unused

0001 eTPUA Channel 18
0010 eTPUA Channel 19
0011 eTPUA Channel 20
0100 eTPUA Channel 21

ZIR Input Select for Decimation Filter E

4-7
HSELE

0000 Unused

0001 eTPUA Channel 18
0010 eTPUA Channel 19
0011 eTPUA Channel 20
0100 eTPUA Channel 21

Halt Input Select for Decimation Filter E

8-11
ZSELF

0000 Unused

0001 eTPUA Channel 18
0010 eTPUA Channel 19
0011 eTPUA Channel 20
0100 eTPUA Channel 21

ZIR Input Select for Decimation Filter F

12-15
HSELF

0000 Unused

0001 eTPUA Channel 18
0010 eTPUA Channel 19
0011 eTPUA Channel 20
0100 eTPUA Channel 21

Halt Input Select for Decimation Filter F
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Table 7-42. SIU_DECFIL2 Bit Field Descriptions (continued)

System Integration Unit (SIU)

Field

Description

16-19
ZSELG

ZIR Input Select for Decimation Filter G
0000 Unused

0001 eTPUB Channel 18

0010 eTPUB Channel 19

0011 eTPUB Channel 20

0100 eTPUB Channel 21

20-23
HSELG

Halt Input Select for Decimation Filter G
0000 Unused

0001 eTPUB Channel 18

0010 eTPUB Channel 19

0011 eTPUB Channel 20

0100 eTPUB Channel 21

24-27
ZSELH

ZIR Input Select for Decimation Filter H
0000 Unused

0001 eTPUB Channel 18

0010 eTPUB Channel 19

0011 eTPUB Channel 20

0100 eTPUB Channel 21

28-31
HSELH

Halt Input Select for Decimation Filter H
0000 Unused

0001 eTPUB Channel 18

0010 eTPUB Channel 19

0011 eTPUB Channel 20

0100 eTPUB Channel 21
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System Integration Unit (SIU)

7.3.1.23 Chip Configuration Register (SIU_CCR)

The SIU_CCR controls the chip configuration for enabling and disabling Nexus on the external bus
interface.

Address: SIU_BASE + 0x0980 Access: R/W
0 1 2 3 4 5 6 7 8 9 100 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 0 xt
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TEST
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 When system RESET negates, the value in this bit depends on the censorship control word and the boot
configuration bits.

Figure 7-21. Chip Configuration Register (SIU_CCR)

The following table describes the chip configuration fields:
Table 7-43. SIU_CCR Bit Field Descriptions

Field Description

0-13 Reserved

14 Compare register match. Holds the value of the match input signal to the SIU. The
MATCH | match input is asserted if the values in SIU_CBRH and SIU_CBRL are the same as
the public password stored in flash, OXFEED_FACE_CAFE_BEEF. The MATCH bit is
reset by the internal reset condition.

0 Match input signal is negated
1 Match input signal is asserted

15 Disable Nexus. Holds the value of the Nexus disable input signal to the SIU. When
DISNEX | system reset negates, the value in this bit depends on the censorship control 