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Addendum List for Revision 8.1

Table 1. MPC5604BCRM Rev 8.1 Addenda

Location

Description

Chapter 27, “Flash Memory”
page 644

Add a note below Table 27-4, “CFlash TestFlash Structure”.

NOTE

Unique Device ID — Memory location. This device now includes a 128-bit Unique
Identification number (UID) which is programmed during device fabrication.
Start — Stop Address Size (Bytes) Content:

e 0x00403C10 0x00403C17 8 UID 1

* 0x00403C18 0x00403C1F 8 UID 2

2

Addendum List for Revision 8

Table 2. MPC5604BCRM Rev 8 Addenda

Location

Description

Chapter 4, Signal description,
page 60

In Table 4-3, Functional port pin descriptions, row PH[9], change the pin humbers for
MPC560xB 64 LQFP and MPC560xC 64 LQFP from “—” to 60.
In row PH[10], change the pin numbers for MPC560xB 64 LQFP and MPC560xC 64 LQFP
from “—" to 53.

Chapter 6, Clock Description,
page 113

Add Note: to Section 6.8.4.1, Crystal clock monitor:
Note: Functional FXOSC monitoring can only be guaranteed when the FXOSC frequency is
greater than (FIRC / 2RPV) + 0.5 MHz.

Add Note: to Section 6.8.4.2, FMPLL clock monitor:
Note: Functional FMPLL monitoring can only be guaranteed when the FMPLL frequency is
greater than (FIRC / 4) + 0.5 MHz.

Chapter 9, Reset Generation
Module (MC_RGM), page
209

Replace Section 9.4.7, Boot Mode Capturing, with the following:

The MC_RGM samples PA[9:8] whenever RESET is asserted until five FIRC (16 MHz internal
RC oscillator) clock cycles before its deassertion edge. The result of the sampling is used at
the beginning of reset PHASE3 for boot mode selection and is retained after RESET has been
deasserted for subsequent boots after reset sequences during which RESET is not asserted.

Note: In order to ensure that the boot mode is correctly captured, the application needs to
apply the valid boot mode value the entire time that RESET is asserted.

RESET can be asserted as a consequence of the internal reset generation. This will force
re-sampling of the boot mode pins. (See Table 9-12 for details.)

Chapter 13, Real Time Clock /
Autonomous Periodic
Interrupt (RTC/API), page
262

n Table 13-3 (RTCC field descriptions), update Note in RTCC[APIVAL] field description:

Note: API functionality starts only when APIVAL is nonzero. The first API interrupt takes two
more cycles because of synchronization of APIVAL to the RTC clock, and APIVAL + 1 cycles
for subsequent occurrences. After that, interrupts are periodic in nature. Because of
synchronization issues, the minimum supported value of APIVAL is 4.

MPC5604BRMAD, Rev. 2
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Table 2. MPC5604BCRM Rev 8 Addenda

Location

Description

Chapter 21, LINFlex, p. 412

Insert the following section:

21.8.2.1.6 Overrun

Once the message buffer is full, the next valid message reception leads to an
overrun and a message is lost. The hardware sets the BOF bit in the LINSR to
signal the overrun condition. Which message is lost depends on the
configuration of the RX message buffer:

» If the buffer lock function is disabled (LINCR1[RBLM] = 0) the last
message stored in the buffer is overwritten by the new incoming
message. In this case the latest message is always available to the
application.

» If the buffer lock function is enabled (LINCR1[RBLM] = 0) the most
recent message is discarded and the previous message is available in the
buffer.

Chapter 22, FlexCAN,
throughout chapter

Remove references throughout the chapter to “low-cost MCUs.”

Chapter 22, FlexCAN, page

429

Add this Note in the RTR field description of Table 22-4 (Message Buffer Structure field
description):
Note: Do not configure the last Message Buffer to be the RTR frame.

Chapter 22, FlexCAN, page

461

In Section 22.4.9.4, Protocol timing, update the Note following Figure 22-16 (CAN engine
clocking scheme) to read: “This clock selection feature may not be available in all MCUs. A
particular MCU may not have a PLL, in which case it would have only the oscillator clock, or
it may use only the PLL clock feeding the FlexCAN module. In these cases, the CLK_SRC bit
in the CTRL Register has no effect on the module operation.”

Chapter 22, FlexCAN, page

462

Update the table title of Table 22-20 from “CAN Standard Compliant Bit Time Segment Settings”
to “Bosch CAN 2.0B standard compliant bit time segment settings.”

Chapter 22, FlexCAN, page

463

In Section 22.4.9.4, Protocol timing, update the Note following Table 22-20 to read: “Other
combinations of Time Segment 1 and Time Segment 2 can be valid. It is the user’s
responsibility to ensure the bit time settings are in compliance with the CAN standard. For bit
time calculations, use an IPT (Information Processing Time) of 2, which is the value
implemented in the FlexCAN module.”

Chapter 25, Analog-to-Digital
Converter (ADC), page

In Section 28.3.5.2, Presampling channel enable signals, in Table 28-7, Presampling voltage
selection based on PREVALX fields, in the 01 row, change the “Presampling voltage” field to:

V1 =Vpp Hv_Apco O Vpp Hv_ADCI:

Chapter 25, Analog-to-Digital
Converter (ADC), page 597

In Section 25.3.2, Analog clock generator and conversion timings, remove the paragraph:

The direct clock should basically be used only in low power mode when the device is using
only the 16 MHz fast internal RC oscillator, but the conversion still requires a 16 MHz clock
(an 8 MHz clock is not fast enough). In all other cases, the ADC should use the clock divided
by two internally.

MPC5604BRMAD, Rev. 2

Freescale Semiconductor




Table 2. MPC5604BCRM Rev 8 Addenda

Location

Description

Chapter 25, Analog-to-Digital
Converter (ADC), p. 600

In Section 25.3.4.2, CTU in trigger mode, replace the sentence:

If another CTU conversion is triggered before the end of the conversion, that request is
discarded.

with:
If another CTU conversion is triggered before the end of the conversion, that request is
discarded. However, if the CTU has triggered a conversion that is still ongoing on a channel,
it will buffer a second request for the channel and wait for the end of the first conversion before
requesting another conversion. Thus, two conversion requests close together will both be
serviced.

Chapter 25, Analog-to-Digital
Converter (ADC), page 603

Add Note to Section 25.3.10, Auto-clock-off mode:
Note: The auto-clock-off feature cannot operate when the digital interface runs at the same
rate as the analog interface. This means that when MCR.ADCCLKSEL = 1, the analog clock
will not shut down in IDLE mode.

Chapter 25, Analog-to-Digital
Converter (ADC), page 610

In Section 25.4.6.2, Main Status Register (MSR), replace the ADCSTATUS field description with
the following:

The value of this parameter depends on ADC status:

000 IDLE — The ADC is powered up but idle.

001 Power-down — The ADC is powered down.

010 Wait state — The ADC is waiting for an external multiplexer. This occurs only when the
DSDR register is nonzero.

011 Reserved

100 Sample — The ADC is sampling the analog signal.

101 Reserved

110 Conversion — The ADC is converting the sampled signal.

111 Reserved

Chapter 26, Cross Triggering
Unit (CTU), page 633

At the end of Section 26.4.1, Event Configuration Registers (CTU_EVTCFGRX) (x =0...63), add
the following Note:

NOTE

The CTU tracks issued conversion requests to the ADC. When the ADC
is being triggered by the CTU and there is a need to shut down the ADC,
the ADC must be allowed to complete conversions before being shut
down. This ensures that the CTU is notified of completion; if the ADC
is shut down while performing a CTU-triggered conversion, the CTU is
not notified and will not be able to trigger further conversions until the
device is reset.

3 Revision History

Table 3 provides a revision history for this reference manual addendum document.

Table 3. Revision History Table

Rev. Number Substantive Changes Date of Release
2.0 Add a note below Table 27-4, “CFlash TestFlash Structure” 09/2013
1.0 Initial release. 05/2012

MPC5604BRMAD, Rev. 2
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Addendum List for Revision 8

1

Addendum List for Revision 8

Table 1. MPC5604BCRM Rev 8 Addenda

Location

Description

Chapter 4, Signal description,
page 60

In Table 4-3, Functional port pin descriptions, row PH[9], change the pin humbers for
MPC560xB 64 LQFP and MPC560xC 64 LQFP from “—” to 60.
In row PH[10], change the pin numbers for MPC560xB 64 LQFP and MPC560xC 64 LQFP
from “—" to 53.

Chapter 6, Clock Description,
page 113

Add Note: to Section 6.8.4.1, Crystal clock monitor:

Note: Functional FXOSC monitoring can only be guaranteed when the FXOSC frequency is
greater than (FIRC / 2RPV) + 0.5 MHz.

Add Note: to Section 6.8.4.2, FMPLL clock monitor:

Note: Functional FMPLL monitoring can only be guaranteed when the FMPLL frequency is
greater than (FIRC / 4) + 0.5 MHz.

Chapter 9, Reset Generation
Module (MC_RGM), page
209

Replaced Section 9.4.7, Boot Mode Capturing, with the following:

The MC_RGM samples PA[9:8] whenever RESET is asserted until five FIRC (16 MHz internal
RC oscillator) clock cycles before its deassertion edge. The result of the sampling is used at
the beginning of reset PHASE3 for boot mode selection and is retained after RESET has been
deasserted for subsequent boots after reset sequences during which RESET is not asserted.

Note: In order to ensure that the boot mode is correctly captured, the application needs to
apply the valid boot mode value the entire time that RESET is asserted.

RESET can be asserted as a consequence of the internal reset generation. This will force
re-sampling of the boot mode pins. (See Table 9-12 for details.)

Chapter 13, Real Time Clock /
Autonomous Periodic
Interrupt (RTC/API), page
262

In Table 13-3 (RTCC field descriptions), update Note in RTCC[APIVAL] field description:

Note: API functionality starts only when APIVAL is nonzero. The first API interrupt takes two
more cycles because of synchronization of APIVAL to the RTC clock, and APIVAL + 1 cycles
for subsequent occurrences. After that, interrupts are periodic in nature. Because of
synchronization issues, the minimum supported value of APIVAL is 4.

Chapter 21, LINFlex, p. 412

Insert the following section:

21.8.2.1.6 Overrun

Once the message buffer is full, the next valid message reception leads to an
overrun and a message is lost. The hardware sets the BOF bit in the LINSR to
signal the overrun condition. Which message is lost depends on the
configuration of the RX message buffer:

» If the buffer lock function is disabled (LINCR1[RBLM] = 0) the last
message stored in the buffer is overwritten by the new incoming
message. In this case the latest message is always available to the
application.

* If the buffer lock function is enabled (LINCR1[RBLM] = 0) the most
recent message is discarded and the previous message is available in the
buffer.

MPC5604B Reference Manual Errata, Rev. 1
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Addendum List for Revision 8

Table 1. MPC5604BCRM Rev 8 Addenda

Location

Description

Chapter 22, FlexCAN,
throughout chapter

Remove references throughout the chapter to “low-cost MCUs.”

Chapter 22, FlexCAN, page
429

Added this Note in the RTR field description of Table 22-4 (Message Buffer Structure field
description):
Note: Do not configure the last Message Buffer to be the RTR frame.

Chapter 22, FlexCAN, page
461

In Section 22.4.9.4, Protocol timing, updated the Note following Figure 22-16 (CAN engine
clocking scheme) to read: “This clock selection feature may not be available in all MCUs. A
particular MCU may not have a PLL, in which case it would have only the oscillator clock, or
it may use only the PLL clock feeding the FlexCAN module. In these cases, the CLK_SRC bit
in the CTRL Register has no effect on the module operation.”

Chapter 22, FlexCAN, page
462

Updated the table title of Table 22-20 from “CAN Standard Compliant Bit Time Segment
Settings” to “Bosch CAN 2.0B standard compliant bit time segment settings.”

Chapter 22, FlexCAN, page
463

In Section 22.4.9.4, Protocol timing, updated the Note following Table 22-20 to read: “Other
combinations of Time Segment 1 and Time Segment 2 can be valid. It is the user’s
responsibility to ensure the bit time settings are in compliance with the CAN standard. For bit
time calculations, use an IPT (Information Processing Time) of 2, which is the value
implemented in the FlexCAN module.”

Chapter 25, Analog-to-Digital
Converter (ADC), page

In Section 28.3.5.2, Presampling channel enable signals, in Table 28-7, Presampling voltage
selection based on PREVALX fields, in the 01 row, change the “Presampling voltage” field to:

V1 =Vpp Hv_apco Of Vpp_Hv_ADCI-

Chapter 25, Analog-to-Digital
Converter (ADC), page 597

In Section 25.3.2, Analog clock generator and conversion timings, remove the paragraph:

The direct clock should basically be used only in low power mode when the device is using
only the 16 MHz fast internal RC oscillator, but the conversion still requires a 16 MHz clock
(an 8 MHz clock is not fast enough). In all other cases, the ADC should use the clock divided
by two internally.

Chapter 25, Analog-to-Digital
Converter (ADC), p. 600

In Section 25.3.4.2, CTU in trigger mode, replace the sentence:

If another CTU conversion is triggered before the end of the conversion, that request is
discarded.

with:
If another CTU conversion is triggered before the end of the conversion, that request is
discarded. However, if the CTU has triggered a conversion that is still ongoing on a channel,
it will buffer a second request for the channel and wait for the end of the first conversion before
requesting another conversion. Thus, two conversion requests close together will both be
serviced.

Chapter 25, Analog-to-Digital
Converter (ADC), page 603

Add Note to Section 25.3.10, Auto-clock-off mode:
Note: The auto-clock-off feature cannot operate when the digital interface runs at the same
rate as the analog interface. This means that when MCR.ADCCLKSEL = 1, the analog clock
will not shut down in IDLE mode.

MPC5604B Reference Manual Errata, Rev. 1
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Revision History

Table 1. MPC5604BCRM Rev 8 Addenda

Location

Description

Chapter 25, Analog-to-Digital
Converter (ADC), page 610

In Section 25.4.6.2, Main Status Register (MSR), replace the ADCSTATUS field description with
the following:

The value of this parameter depends on ADC status:

000 IDLE — The ADC is powered up but idle.

001 Power-down — The ADC is powered down.

010 Wait state — The ADC is waiting for an external multiplexer. This occurs only when the
DSDR register is nonzero.

011 Reserved

100 Sample — The ADC is sampling the analog signal.

101 Reserved

110 Conversion — The ADC is converting the sampled signal.

111 Reserved

Chapter 26, Cross Triggering
Unit (CTU), page 633

At the end of Section 26.4.1, Event Configuration Registers (CTU_EVTCFGRX) (x =0...63), add
the following Note:

NOTE

The CTU tracks issued conversion requests to the ADC. When the ADC
is being triggered by the CTU and there is a need to shut down the ADC,
the ADC must be allowed to complete conversions before being shut

down. This ensures that the CTU is notified of completion; if the ADC
is shut down while performing a CTU-triggered conversion, the CTU is
not notified and will not be able to trigger further conversions until the

device is reset.

2 Revision History

Table 2 provides a revision history for this reference manual addendum document.

Table 2. Revision History Table

Rev. Number

Substantive Changes

Date of Release

1.0

« [nitial release.

05/2012

MPC5604B Reference Manual Errata, Rev. 1
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Chapter 1
Preface

1.1 Overview

The primary objective of this document is to define the functionality of the MPC5604B microcontroller
for use by software and hardware developers. The MPC5604B is built on Power Architecture® technology
and integrates technologies that are important for today’s automotive vehicle body applications.

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, it is the reader’s responsibility to be sure he or she is using the
most recent version of the documentation.

To locate any published errata or updates for this document, visit the Freescale Web site at
http://www.freescale.com/.

1.2 Audience

This manual is intended for system software and hardware developers and applications programmers who
want to develop products with the MPC5604B device. 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.

1.3 Guide to this reference manual

Table 1-1. Guide to this reference manual

Chapter
Description Functional group

# Title

2 | Introduction General overview, family description, feature list and Introductory
information on how to use the reference manual in material
conjunction with other available documents.

3 | Memory Map Memory map of all peripherals and memory. Memory map

4 | Signal description Pinout diagrams and descriptions of all pads. Signals

5 | Microcontroller Boot Boot

¢ Boot mechanism ¢ Describes what configuration is required by the

user and what processes are involved when the
microcontroller boots from flash memory or serial
boot modes.

* Describes censorship.

* Boot Assist Module (BAM) | Features of BAM code and when it's used.

e System Status and Reports information about current state and
Configuration Module configuration of the microcontroller.
(SSCM)
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Table 1-1. Guide to this reference manual (continued)

Chapter
Description Functional group
# Title
6 | Clock Description * Covers configuration of all of the clock sources in | Clocks and power
the system.
* Describes the Clock Monitor Unit (CMU). (includes operating
- - - - mode configuration
7 | Clock Generation Module Determlqes how the clock sources are used (including and how to wake up
(MC_CGM) clock dividers) to generate the reference clocks for all from low power
of the modules and peripherals. mode)
8 | Mode Entry Module (MC_ME) | Determines the clock source, memory, power and
peripherals that are available in each operating mode.
9 | Reset Generation Module Manages the process of entering and exiting reset,
(MC_RGM) allows reset sources to be configured (including
LVD's) and provides status reporting.
10 | Power Control Unit (MC_PCU) | Controls the power to different power domains within
the microcontroller (allowing SRAM to be selectively
powered in STANDBY mode).
11 | Voltage Regulators and Power | Information on voltage regulator implementation.
Supplies Includes enable bit for 5 V LVD (see also MC_RGM).
12 | Wakeup Unit (WKPU) Always-active analog block. Details configuration of 2
internal (API/RTC) and 30 external (pin) low power
mode wakeup sources.
13 | Real Time Clock / Autonomous | Details configuration and operation of timers that are
Periodic Interrupt (RTC/API) predominately used for system wakeup.
14 | CAN Sampler Details on how to configure the CAN sampler which is
used to capture the identifier frame of a CAN message
when the microcontroller is in low power mode.
15 | e200z0h Core Overview on cores. For more details consult the core Core platform
reference manuals available on www.freescale.com. modules
16 | Interrupt Controller (INTC) Provides the configuration and control of all of the
external interrupts (non-core) that are then routed to
the IVORA4 core interrupt vector.
17 | Crossbar Switch (XBAR) Describes the connections of the XBAR masters and
slaves on this microcontroller.
18 | Memory Protection Unit (MPU) | The MPU sits on the slave side of the XBAR and
allows highly configurable control over all master
accesses to the memory.
19 | System Integration Unit Lite How to configure the pins or ports for input or output Ports

(SIUL)

functions including external interrupts and DSI
serialization.
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Table 1-1. Guide to this reference manual (continued)

Chapter
Description Functional group
# Title
20 |Inter-Integrated Circuit Bus These chapters describe the configuration and Communication
Controller Module (12C) operation of the various communication modules. modules
Some of these modules support eDMA requests to fill
21 | LIN Controller (LINFlex) / empty buffer queues to minimize CPU overhead.
22 |FlexCAN
23 | Deserial Serial Peripheral
Interface (DSPI)
24 |Timers Timer modules
e Technical overview Gives an overview of the available system timer
modules showing links to other modules as well as
tables detailing the external pins associated with
eMIOS timer channels.
e System Timer Module A simple 32-bit free running counter with 4 compare
(STM) channels with interrupt on match. It can be read at any
time; this is very useful for measuring execution times.
e Enhanced Modular 10 Highly configurable timer module(s) supporting PWM,
Subsystem (eMIOS) output compare and input capture features. Includes
interrupt and eDMA support.
* Periodic Interrupt Timer Set of 32-bit countdown timers that provide periodic
(PIT) events (which can trigger an interrupt) with automatic
re-load.
25 | Analog-to-Digital Converter Details the configuration and operation of the ADC ADC system
(ADC) modules as well as detailing the channels that are
shared between the 10-bit and 12-bit ADC. The ADC
is tightly linked to the INTC, eDMA, PIT_RTI and CTU.
When used in conjunction with these other modules,
the CPU overhead for an ADC conversion is
significantly reduced.
26 | Cross Triggering Unit (CTU) The CTU allows an ADC conversion to be
automatically triggered based on an eMIOS event (like
a PWM output going high) or a PIT_RTI event with no
CPU intervention.
27 | Flash Memory Details the code and data flash memory structure Memory
(with ECC), block sizes and the flash memory port
configuration, including wait states, line buffer
configuration and pre-fetch control.
28 | Static RAM (SRAM) Details the structure of the SRAM (with ECC). There

are no user configurable registers associated with the
SRAM.
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Table 1-1. Guide to this reference manual (continued)

Chapter
Description Functional group
# Title
29 | Register Protection Certain registers in each peripheral can be protected Integrity
from further writes using the register protection
mechanism detailed in this section. Registers can
either be configured to be unlocked via a soft lock bit
or locked unit the next reset.
30 | Software Watchdog Timer The SWT offers a selection of configurable modes that
(SWT) can be used to monitor the operation of the
microcontroller and /or reset the device or trigger an
interrupt if the SWT is not correctly serviced. The SWT
is enabled out of reset.
31 | Error Correction Status Module | Provides information about the last reset, general
(ECSM) device information, system fault information and
detailed ECC error information.
32 |IEEE 1149.1 Test Access Port | Used for boundary scan as well as device debug. Debug
Controller (JTAGC)
33 | Nexus Development Interface | Provides advanced debug features including non
(NDI) intrusive trace capabilities.
A | Register Map Summarizes the registers on this microcontroller Register summary
Revision History Summarizes the changes between each successive Revision history
revision of this reference manual information

1.4

Register description conventions

The register information for MPC5604B is presented in:
* Memory maps containing:
— An offset from the module’s base address
— The name and acronym/abbreviation of each register
— The page number on which each register is described
* Register figures
* Field-description tables
» Associated text

The register figures show the field structure using the conventions in Figure 1-1.
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R| O 1 R | FIELD1 FIELD2 R
FIELD
w w w
Reserved bits Read-only fields Read/write fields
R 0 0 0 R| FIELD
W | FIELD1 FIELD2 W{| wic
Write-only fields Write 1 to clear field

(field will always read 0)

Figure 1-1. Register figure conventions

The numbering of register bits and fields on MPC5604B is as follows:

» Register bit numbers, shown at the top of each figure, use the standard Power Architecture bit
ordering (0, 1, 2, ...) where bit O is the most significant bit (MSB).

» Multi-bit fields within a register use conventional bit ordering (..., 2, 1, 0) where bit O is the least
significant bit (LSB).

1.5 References
In addition to this reference manual, the following documents provide additional information on the
operation of the MPC5604B:

e |EEE-ISTO 5001-2003 Standard for a Global Embedded Processor Interface (Nexus)

» |IEEE 1149.1-2001 standard - IEEE Standard Test Access Port and Boundary-Scan Architecture

* Power Architecture Book E V1.0
(http://www.freescale.com/files/32bit/doc/user_guide/BOOK_EUM.pdf)

1.6 How to use the MPC5604B documents

This section:
» Describes how the MPC5604B documents provide information on the microcontroller
» Makes recommendations on how to use the documents in a system design

1.6.1 The MPC5604B document set

The MPC5604B document set comprises:

» This reference manual (provides information on the features of the logical blocks on the device and
how they are integrated with each other)

» The device data sheet (specifies the electrical characteristics of the device)
* The device product brief

The following reference documents (available online at www.freescale.com) are also available to support
the CPU on this device:
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» Programmer’s Reference Manual for Freescale Embedded Processors
» e200z0 Power Architecture Core Reference Manual
» Variable-Length Encoding (VLE) Programming Environments Manual

The aforementioned documents describe all of the functional and electrical characteristics of the
MPC5604B microcontroller.

Depending on your task, you may need to refer to multiple documents to make design decisions. However,
in general the use of the documents can be divided up as follows:

» Use the reference manual (this document) during software development and when allocating
functions during system design.

» Use the data sheet when designing hardware and optimizing power consumption.

» Use the CPU reference documents when doing detailed software development in assembly
language or debugging complex software interactions.

1.6.2 Reference manual content

The content in this document focuses on the functionality of the microcontroller rather than its
performance. Most chapters describe the functionality of a particular on-chip module, such as a CAN
controller or timer. The remaining chapters describe how these modules are integrated into the memory
map, how they are powered and clocked, and the pin-out of the device.

In general, when an individual module is enabled for use all of the detail required to configure and operate
it is contained in the dedicated chapter. In some cases there are multiple implementations of this module,
however, there is only one chapter for each type of module in use. For this reason, the address of registers
in each module is normally provided as an offset from a base address which can be found in Chapter 3,
Memory Map. The benefit of this approach is that software developed for a particular module can be easily
reused on this device and on other related devices that use the same modules.

The steps to enable a module for use varies but typically these require configuration of the integration
features of the microcontroller. The module will normally have to be powered and enabled at system level,
then a clock may have to be explicitly chosen and finally if required the input and output connections to
the external system must be configured.

The primary integration chapters of the reference manual contain most of the information required to
enable the modules. There are special cases where a chapter may describe module functionality and some
integration features for convenience — for example, the microcontroller input/output (SIUL) module.
Integration and functional content is provided in the manual as shown in Table 1-2.
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Table 1-2. Reference manual integration and functional content

Chapter Integration content Functional content
Introduction * The main features on chip —
¢ A summary of the functions provided by
each module
Memory Map How the memory map is allocated, —

including:

* Internal RAM

* Flash memory

e External memory-mapped resources
and the location of the registers used by
the peripherals’

Signal Description

How the signals from each of the modules
are combined and brought to a particular
pin on a package

Boot Assist Module

CPU boot sequence from reset

Implementation of the boot options if
internal flash memory is not used

Clock Description

Clocking architecture of the device (which
clock is available for the system and each
peripheral)

Description of operation of different clock
sources

Interrupt Controller

Interrupt vector table

Operation of the module

Mode Entry Module

Module numbering for control and status

Operation of operating modes

System Integration Unit
Lite

How input signals are mapped to individual
modules including external interrupt pins

Operation of GPIO

Voltage regulators and
power supplies

Power distribution to the MCU

Wakeup Unit

Allocation of inputs to the Wakeup Unit

Operation of the wakeup feature

' To find the address of a register in a particular module take the start address of the module given in the memory
map and add the offset for the register given in the module chapter.

1.7 Using the MPC5604B

There are many different approaches to designing a system using the MPC5604B so the guidance in this
section is provided as an example of how the documents can be applied in this task.

Familiarity with the MPC5604B modules can help ensure that its features are being optimally used in a
system design. Therefore, the current chapter is a good starting point. Further information on the detailed
features of a module are provided within the module chapters. These, combined with the current chapter,
should provide a good introduction to the functions available on the MCU.

1.7.1

The MPC5604B requires that certain pins are connected to particular power supplies, system functions and
other voltage levels for operation.

Hardware design
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The MPC5604B internal logic operates from 1.2 V (nominal) supplies that are normally supplied by the
on-chip voltage regulator from a5 V or 3.3 V supply. The 3.3-5 V (£10%) supply is also used to supply
the input/output pins on the MCU. Chapter 4, Signal description, describes the power supply pin names,
numbers and their purpose. For more detail on the voltage supply of each pin, see Chapter 11, Voltage
Regulators and Power Supplies. For specifications of the voltage ranges and limits and decoupling of the
power supplies see the MPC5604B data sheet.

Certain pins have dedicated functions that affect the behavior of the MCU after reset. These include pins
to force test or alternate boot conditions and debug features. These are described in Chapter 4, Signal
description, and a hardware designer should take care that these pins are connected to allow correct
operation.

Beyond power supply and pins that have special functions there are also pins that have special system
purposes such as oscillator and reset pins. These are also described in Chapter 4, Signal description. The
reset pin is bidirectional and its function is closely tied to the reset generation module [Chapter 9, Reset
Generation Module (MC_RGM)”]. The crystal oscillator pins are dedicated to this function but the
oscillator is not started automatically after reset. The oscillator module is described in Chapter 6, Clock
Description, along with the internal clock architecture and the other oscillator sources on chip.

1.7.2 Input/output pins

The majority of the pins on the MCU are input/output pins which may either operate as general purpose
pins or be connected to a particular on-chip module. The arrangement allows a function to be available on
several pins. The system designer should allocate the function for the pin before connecting to external
hardware. The software should then choose the correct function to match the hardware. The pad
characteristics can vary depending on the functions on the pad. Chapter 4, Signal description, describes
each pad type (for example, S, M, or J). Two pads may be able to carry the same function but have different
pad types. The electrical specification of the pads is described in the data sheet dependent on the function
enabled and the pad type.

There are three modules that configure the various functions available:

» System Integration Unit Lite (SIUL)

*  Wakeup Unit (WKPU)

» 32 KHz oscillator (SXOSC)
The SIUL configures the digital pin functions. Each pin has a register (PCR) in the module that allows
selection of the output functions that is connected to the pin. The available settings for the PCR are
described in Section 4.7, Functional ports. Inputs are selected using the PSMI registers; these are described

in Chapter 19, System Integration Unit Lite (SIUL). (PSMI registers connect a module to one of several
pins, whereas the PCR registers connect a pin to one of several modules).

The WKPU provides the ability to cause interrupts and wake the MCU from low power modes and
operates independently from the SIUL.

In addition to digital 1/O functions the SXOSC is a ""special function™ that provides a slow external crystal.
The SXOSC is enabled independently from the digital I/0 which means that the digital function on the pin
must be disabled when the SXOSC is active. The ADC functions are enabled using the PCRs.
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1.7.3 Software design

Certain modules provide system integration functions, and other modules (such as timers) provide specific
functions.
From reset, the modules involved in configuring the system for application software are:

* Boot Assist Module (BAM) — determines the selected boot source

* Reset Generation Module (MC_RGM) — determines the behavior of the MCU when various reset
sources are triggered and reports the source of the reset

* Mode Entry Module (MC_ME) — controls which operating mode the MCU is in and configures
the peripherals and clocks and power supplies for each of the modes

» Power Control Unit (MC_PCU) — determines which power domains are active
» Clock Generation Module (MC_CGM) — chooses the clock source for the system and many
peripherals

After reset, the MCU will automatically select the appropriate reset source and begin to execute code. At
this point the system clock is the 16 MHz FIRC oscillator, the CPU is in supervisor mode and all the
memory is available. Initialization is required before most peripherals may be used and before the SRAM
can be read (since the SRAM is protected by ECC, the syndrome will generally be uninitialized after reset
and reads would fail the check). Accessing disabled features causes error conditions or interrupts.

A typical startup routine would involve initializing the software environment including stacks, heaps,
variable initialization and so on and configuring the MCU for the application.

The MC_ME module enables the modules and other features like clocks. It is therefore an essential part
of the initialization and operation software. In general, the software will configure an MC_ME mode to
make certain peripherals, clocks, and memory active and then switch to that mode.

Chapter 6, Clock Description, includes a graphic of the clock architecture of the MCU. This can be used
to determine how to configure the MC_CGM module. In general software will configure the module to
enable the required clocks and PLLs and route these to the active modules.

After these steps are complete it is possible to configure the input/output pins and the modules for the
application.

1.7.4 Other features

The MC_ME module manages low power modes and so it is likely that it will be used to switch into
different configurations (module sets, clocks) depending on the application requirements.
The MCU includes two other features to improve the integrity of the application:

e ltis possible to enable a software watchdog (SWT) immediately at reset or afterwards to help
detect code runaway.

» Individual register settings can be protected from unintended writes using the features of the
Register Protection module. The protected registers are shown in Chapter 29, Register Protection.

Other integration functionality is provided by the System Status and Configuration Module (SSCM).
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Chapter 2
Introduction

2.1 The MPC5604B microcontroller family

The MPC5604B represents a new generation of 32-bit microcontrollers based on the Power Architecture®.
It belongs to an expanding family of automotive-focused products targeted at addressing the next wave of
body electronics applications within the vehicle.

This document describes the features of the family and options available within the family members, and
highlights important electrical and physical characteristics of the device.

The advanced and cost-efficient host processor core of the family complies with the Power Architecture
embedded category. It operates at speeds of up to 64 MHz and offers high performance processing
optimized for low power consumption. It capitalizes on the available development infrastructure of current
Power Architecture devices and is supported with software drivers, operating systems and configuration
code to assist with users implementations. See Section 2.4, Developer support, for more information.

2.2 Features
This section describes the features of the MPC5604B.

2.2.1 MPC5604B family comparison
Table 2-1 and Table 2-2 report the memory scaling of Code Flash and SRAM.

Table 2-1. Code Flash memory scaling

Memory size

Start address

End address

256 KB 0x00000000 0x0003FFFF
384 KB 0x00000000 0x0005FFFF
512 KB 0x00000000 0x0007FFFF

Ta

ble 2-2. SRAM memory scaling

Memory size

Start address

End address

24 KB 0x40000000 0x40005FFF
28 KB 0x40000000 0x40006FFF
32 KB 0x40000000 0x40007FFF
40 KB 0x40000000 0x40009FFF
48 KB 0x40000000 0x4000BFFF

Table 2-3 provides a summary of the different members of the MPC5604B family. This information is
intended to provide an understanding of the range of functionality offered by this family.
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Table 2-3. MPC5604B device comparison’

Device
Feature MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 [MPC560
02BxLH|02BxLL[02BxLQ|02CxLH|{02CxLL|03BxLH|03BxLL |03BxLQ|03CxLH|03CxLL|04BxLH|04BxLL|04BxLQ(04CxLH|04CxLL|4BxMG
CPU €200z0h
Execution Static — up to 64 MHz
speed?
Code Flash 256 KB 384 KB 512 KB
Data Flash 64 KB (4 x 16 KB)
RAM 24 KB 32 KB 28 KB 40 KB 32 KB 48 KB
MPU 8-entry
ADC 12ch, | 28¢ch, | 36¢ch, | 8ch, | 28c¢ch, | 12ch, | 28c¢ch, | 36¢ch, | 8ch, | 28ch, | 12ch, | 28c¢ch, | 36c¢ch, | 8ch, | 28 ch, | 36 ch,
10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit | 10-bit
CTU Yes
Total timer /O3] 12 ch, | 28ch, | 56ch, | 12ch, | 28 ch, | 12ch, | 28 ch, | 56¢ch, | 12ch, | 28ch, | 12ch, | 28 ch, | 56 ch, | 12 ch, | 28 ch, | 56 ch,
eMIOS 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit | 16-bit
e PWM+MC| 2ch 5ch 10ch 2ch 5c¢ch 2 ch 5ch 10 ch 2ch 5ch 2 ch 5ch 10ch 2ch 5ch 10ch
+1c/0c*
e PWM + 10ch | 20ch | 40ch | 10ch | 20ch | 10ch | 20ch | 40ch | 10ch | 20ch | 10ch | 20ch | 40ch | 10ch | 20ch | 40ch
Ic/oc*
« IC/OC* Och 3ch 6 ch Och 3ch Och 3ch 6 ch Och 3ch Och 3ch 6 ch Och 3ch 6 ch
SCI (LINFlex) 35 4
SPI (DSPI) 2 3 2 3 2 3 2 3 2 3 2 3
CAN 26 5 6 37 5 6 3’ 5 6
(FlexCAN)
1°C 1
32 kHz Yes
oscillator
GPIO8 45 79 123 45 79 45 79 123 45 79 45 79 123 45 79 123
Debug JTAG Nexus2+
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Table 2-3. MPC5604B device comparison1 (continued)

Device
Feature MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 [MPC560
02BxLH|02BxLL[02BxLQ|02CxLH|02CxLL|03BxLH|03BxLL |03BxLQ|03CxLH|03CxLL|04BxLH|04BxLL|04BxLQ(04CxLH|04CxLL|4BxMG
Package 64 100 144 64 100 64 100 144 64 100 64 100 144 64 100 208
LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP |MAPBG
A9

Feature set dependent on selected peripheral multiplexing—table shows example implementation

Based on 125 °C ambient operating temperature

See the eMIOS section of the device reference manual for information on the channel configuration and functions.
IC - Input Capture; OC - Output Compare; PWM - Pulse Width Modulation; MC - Modulus counter

SCI0, SCI1 and SCI2 are available. SCI3 is not available.

CANO, CANT1 are available. CAN2, CAN3, CAN4 and CANS5 are not available.

CANO, CAN1 and CAN2 are available. CAN3, CAN4 and CANS5 are not available.

1/0O count based on multiplexing with peripherals

208 MAPBGA available only as development package for Nexus2+
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2.2.2 Block diagram
Figure 2-1 shows a top-level block diagram of the MPC5604B family.

SRAM Code Flash || Data Flash
JTAG 48 KB 512 KB 64 KB

JTAG port T
et ST
Nexus port l Instructions S
—P = SRAM
€200z0h 2 Flash
©
2 A
[%]
INpREN Noxos 2 22 8|2 |
exus 2+ (Master) S s (Slave)
SIUL Y ®
Voltage by < (Slave)
regulator , =
Interrupt requests < ——(Slave)
NMI from peripheral —p| ©
X< blocks MPU
INTC | | registers
Clocks CMU
X—s—>» FMPLL
4
4
RTC || STM || SWT ||ECSM || PIT MC_RGM|MC_CGM|| MC_ME | MC_PCU BAM ||SSCM
7'y 2 y A y A A A A A
4 v A A 4 \ 4 v A 4 v A A 4 v v v
| Peripheral bridge |
A A A A A A A A A
v y v A4 A A 4 A v
SIUL 36 Ch. 2x 4x 3x 5 6 x
S ADC  [€® CTU ¥ ovios LINFlex DSPI °c FlexCAN
nterru
reques’? External 4 4 4 4 4 4
|Z » interrupt
request
IMUX WKPU
GPIO and
pad control
AAAA T +
Interrupt
L‘ request with
+V 4 A 4 4 v wakeup
110 =Y Tt =Y Tt e e X - X functionality
Legend:
ADC Analog-to-Digital Converter MC_ME  Mode Entry Module
BAM Boot Assist Module MC_PCU Power Control Unit
FlexCAN  Controller Area Network MC_RGM Reset Generation Module
CMU Clock Monitor Unit MPU Memory Protection Unit
CTU Cross Triggering Unit Nexus Nexus Development Interface (NDI) Level
DSPI Deserial Serial Peripheral Interface NMI Non-Maskable Interrupt
eMIOS Enhanced Modular Input Output System PIT Periodic Interrupt Timer
FMPLL Frequency-Modulated Phase-Locked Loop RTC Real-Time Clock
1’c Inter-integrated Circuit Bus SIUL System Integration Unit Lite
IMUX Internal Multiplexer SRAM Static Random-Access Memory
INTC Interrupt Controller SSCM System Status Configuration Module
JTAG JTAG controller ST™M System Timer Module
LINFlex  Serial Communication Interface (LIN support) SWT Software Watchdog Timer
ECSM Error Correction Status Module WKPU Wakeup Unit

MC_CGM Clock Generation Module

Figure 2-1. MPC5604B block diagram
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2.2.3 Chip-level features

On-chip modules available within the family include the following features:
» Single issue, 32-bit CPU core complex (€200z0)
— Compliant with the Power Architecture™ embedded category

— Includes an instruction set enhancement allowing variable length encoding (VLE) for code size
footprint reduction. With the optional encoding of mixed 16-bit and 32-bit instructions, it is
possible to achieve significant code size footprint reduction.

» Up to 512 Kbytes on-chip Code Flash supported with the Flash controller

* Up to 64 Kbytes on-chip Data Flash supported with the Flash controller

* Up to 48 Kbytes on-chip SRAM

* Memory protection unit (MPU) with 8 region descriptors and 32-byte region granularity
* Interrupt controller (INTC) capable of handling 148 selectable-priority interrupt sources
» Frequency-modulated phase-locked loop (FMPLL)

» Crossbar switch architecture for concurrent access to peripherals, Flash, or SRAM from multiple
bus masters

* Boot assist module (BAM) supports internal Flash programming via a serial link (FlexCAN or
LINFlex)

» Timer supports input/output channels providing a range of 16-bit input capture, output compare,
and pulse width modulation functions (eMIOS)

» 10-bit analog-to-digital converter (ADC)
* Up to 3 serial peripheral interface (DSPI) modules
* Up to 4 serial communication interface (LINFlex) modules
— LINFlex 1, 2 and 3: Master capable
— LINFlex 0: Master capable and slave capable
* Up to 6 enhanced full CAN (FlexCAN) modules with 64 configurable message buffers
« 1inter-integrated circuit (1C) module

» Up to 123 configurable general purpose pins supporting input and output operations (package
dependent)

* Real time counter (RTC) with clock source from FIRC or SIRC supporting autonomous wake-up
with 1-ms resolution with max timeout of 2 seconds

— Support for RTC with clock source from SXOSC, supporting wake-up with 1-sec resolution
and max timeout of 1 hour

* 6 periodic interrupt timers (PIT) with 32-bit counter resolution
» 1 system module timer (STM)
* Nexus development interface (NDI) per IEEE-ISTO 5001-2003 Class Two Plus

» Device/board boundary scan testing supported with per Joint Test Action Group (JTAG) of IEEE
(IEEE 1149.1)

»  On-chip voltage regulator (VREG) for regulation of input supply for all internal levels
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2.3 Packages

MPC5604B family members are offered in the following package types:
e 64-pin LQFP, 10mm x 10mm outline
e 100-pin LQFP, 0.5mm pitch, 14mm x 14mm outline
e 144-pin LQFP, 0.5mm pitch, 20mm x 20mm outline
» 208 MAPBGA, 1mm ball pitch, 17mm x 17mm outline development package

2.4 Developer support

The MPC5604B MCU tools and third-party developers are similar to those used for the Freescale
MPC5500 product family, offering a widespread, established network of tool and software vendors. It also
features a high-performance Nexus debug interface.
The following development support is available:

» Automotive evaluation boards (EVB) featuring CAN, LIN interfaces, and more

» Compilers

» Debuggers

» JTAG and Nexus interfaces

The following software support is available:

» OSEK solutions will be available from multiple third parties
 CAN and LIN drivers
* AUTOSAR package
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Chapter 3
Memory Map

Table 3-1 shows the memory map for the MPC5604B. All addresses on the device, including those that
are reserved, are identified in the table. The addresses represent the physical addresses assigned to each IP

block.

Table 3-1. MPC5604B memory map

Start address

End address

Size (KB)

Region name

0x0000_0000

0x0000_7FFF

32

Code Flash Sector 0

0x0000_8000

0x0000_BFFF

16

Code Flash Sector 1

0x0000_C000

0x0000_FFFF

16

Code Flash Sector 2

0x0001_0000

0x0001_7FFF

32

Code Flash Sector 3

0x0001_8000

0x0001_FFFF

32

Code Flash Sector 4

0x0002_0000

0x0003_FFFF

128

Code Flash Sector 5

0x0004_0000

0x0005_FFFF

128

Code Flash Sector 6

0x0006_0000

0x0007_FFFF

128

Code Flash Sector 7

0x0008_0000

0x001F_FFFF

1536

Reserved

0x0020_0000

0x0020_3FFF

16

Code Flash Shadow Sector

0x0020_4000

0x003F_FFFF

2032

Reserved

0x0040_0000

0x0040_3FFF

16

Code Flash Test Sector

0x0040_4000

0x007F_FFFF

4080

Reserved

0x0080_0000

0x0080_3FFF

16

Data Flash Array 0

0x0080_4000

0x0080_7FFF

16

Data Flash Array 1

0x0080_8000

0x0080_BFFF

16

Data Flash Array 2

0x0080_C000

0x0080_FFFF

16

Data Flash Array 3

0x0081_0000

0x00BF_FFFF

4032

Reserved

0x00C0_0000

0x00CO_3FFF

16

Data test sector

0x00C0_4000

0x00DF_FFFF

4080

Reserved

0x0100_0000

Ox1FFF_FFFF

507904

Flash Emulation Mapping

0x2000_0000

Ox3FFF_FFFF

524288

Reserved for External Bus Interface

0x4000_0000

0x4000_BFFF

48

SRAM

0x4000_C000

0xC3F8_7FFF

2162160

Reserved

0xC3F8_8000

0xC3F8_BFFF

16

Code Flash A Configuration

0xC3F8_C000

0xC3F8_FFFF

16

Data Flash A Configuration

0xC3F9_0000

0xC3F9_3FFF

16

SIUL
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Table 3-1. MPC5604B memory map (continued)

Start address | End address | Size (KB) Region name
0xC3F9_4000 | 0xC3F9_7FFF 16 WKPU
0xC3F9_8000 | 0xC3F9_FFFF 32 Reserved
0xC3FA_0000 | 0OxC3FA_3FFF 16 eMIOS_0
0xC3FA_4000 | OXC3FA_7FFF 16 eMIOS_1
0xC3FA_8000 | 0XxC3FD_7FFF 192 Reserved
0xC3FD_8000 | 0xC3FD_BFFF 16 SSCM
0xC3FD_CO000 | 0xC3FD_FFFF 16 MC_ME
0xC3FE_0000 | OXC3FE_3FFF 16 MC_CGM
O0xC3FE_4000 | OXC3FE_7FFF 16 MC_RGM
0xC3FE_8000 | 0XC3FE_BFFF 16 MC_PCU
0xC3FE_CO000 | 0XC3FE_FFFF 16 RTC/API
0xC3FF_0000 | OxC3FF_3FFF 16 PIT
0xC3FF4000 | OxFFDF_FFFF | 981040 |Reserved
O0xFFEO_0000 | OXFFEO_3FFF 16 ADC_O
OxFFEO_4000 | OXFFE2_FFFF 176 Reserved
OxFFE3_0000 | OXFFE3_3FFF 16 2C_0
OxFFE3_4000 | OXFFE3_FFFF 48 Reserved
OxFFE4_0000 | OXFFE4_3FFF 16 LINFlex_0
OxFFE4_4000 | OXFFE4_7FFF 16 LINFlex_1
OxFFE4_8000 | OxXFFE4_BFFF 16 LINFlex_2
OxFFE4_C000 | OXFFE4_FFFF 16 LINFlex_3
OxFFE5_0000 | OxFFE6_3FFF 80 Reserved
OxFFE6_4000 | OXFFE6_7FFF 16 CTU
OxFFE6_8000 | OXFFE6_FFFF 32 Reserved
OxFFE7_0000 | OXFFE7_3FFF 16 CAN sampler
OxFFE7_4000 | OXFFE7_FFFF 48 Reserved
OxFFE8_0000 | OXFFEF_FFFF 512 Mirrored range 0x3F80000—0xC3FFFFFF
OxFFF0_0000 | OxFFFO_FFFF 64 Reserved
OxFFF1_0000 | OxFFF1_3FFF 16 MPU
OxFFF1_4000 | OXFFF3_7FFF 144 Reserved
OxFFF3_8000 | OXxFFF3_BFFF 16 SWT
OxFFF3_CO000 | OXFFF3_FFFF 16 STM
O0xFFF4_0000 | OxFFF4_3FFF 16 ECSM
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Table 3-1. MPC5604B memory map (continued)

Start address | End address | Size (KB) Region name
OxFFF4_4000 | OxFFF4_7FFF 16 Reserved
OxFFF4_8000 | OxFFF4_BFFF 16 INTC
OxFFF4_CO000 | OXFFF8_FFFF 272 Reserved
O0xFFF9_0000 | OxFFF9_3FFF 16 DSPI_0
OxFFF9_4000 | OXFFF9_7FFF 16 DSPI_1
O0xFFF9_8000 | OxFFF9_BFFF 16 DSPI_2
O0xFFF9_CO000 | OXFFFB_FFFF 144 Reserved
OxFFFC_0000 | OxFFFC_3FFF 16 FlexCAN_O
OxFFFC_4000 | OXFFFC_7FFF 16 FlexCAN_1
OxFFFC_8000 | OxFFFC_BFFF 16 FlexCAN_2
O0xFFFC_CO000 | OXFFFC_FFFF 16 FlexCAN_3
OxFFFD_0000 | OxFFFD_3FFF 16 FlexCAN_4
OxFFFD_4000 | OxFFFD_7FFF 16 FlexCAN_5
OxFFFD_8000 | OXFFFF_BFFF 144 Reserved
OxFFFF_CO000 | OxFFFF_FFFF 16 BAM
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Chapter 4
Signal description

4.1 Introduction

The following sections provide signal descriptions and related information about the functionality and

configuration.

4.2 Package pinouts

The LQFP pinouts and the BGA ballmap are provided in the following figures.

For more information on pin multiplexing on this device, see Table 4-1 through Table 4-4.

22FZ o
NEIOTD 00 00 CoCBN
DOO0OO0OITONAOQNOIILILOO
oooooo>>>>000000
ooooooonooooooon

/VCONFOG)UJI\LDLO?C’)NFOO)
COOVOVOULLLLLWLWLWOWLWOS
PB[3] 1 48 B PA[11]
PCl[9]d] 2 47 B PA[10]
PA2]1 3 46 b PA[9]
PA[1]d 4 45 1 PA[8]
PA[0]H 5 44 0 PA[7]
vss_Rvd 6 43 FPA[3]
vDD_HvVH 7 33 h Egﬂﬁ
vss_Hv 8 h
RESET 9 64 LQFP gg h ESHS%
vss_Lvd 10 i h
voo_vd 11 Top view 38 i PB[11]
vDD_BVH 12 37 h PB[7]
PC[10] 13 36 hi PB[6]
PBlO]d 14 35 h PB[5]
PB[1]d 15 34 h VDD_HV_ADC
pcield 16 33 b VSS_HV_ADC
TR2RINRILLRRISHS
uuuuuuuuuuuuuuuu
““““““ >>JA>JI>FooT
SoogoooE 1‘51,%%3%
SEF FEgg < gugt gL
5> 272

Figure 4-1. MPC560xB LQFP 64-pin configuration
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22FZ o
NBTO5 5000 e e BN,
DO0O0OITONOONOIILOO
oooooQ0>>>>000000
oooooonoooonononn
/‘l‘(")Nv—OU)wI\EDLOﬂ‘(’)Nv—OO’
COOVOVOULLLWLWLWLWLWLWLLWS
PB[3]d 1 48 |y PA[11]
pclo]d 2 47 B PA[10]
PA2]H 3 46 [ PA[9]
PA[1]10 4 45 p PA[8]
PA[0] 5 44 R PA[7]
VSS_HV 6 43 p PF[14]
Vgg_HVE 7 fﬁ :Eg[[})?]
VSS Hv 8 h
RESETH 9 64 LQFP gg :g/gi[[;]]
vss_Lvd 10 P h
vbD_Lv ] 11 Top view 38 i PB[15]
vDD_BV 12 37 B PB[14]
pc[10]d 13 36 p PB[11]
pB[o]d 14 35 h PB[7]
PB[1]d 15 34 | VDD_HV_ADC
pCleld 16 33 b VSS_HV_ADC
TR2RINRICLRRIBES
T T
EoTToa>>4>I>2580F
oo R IR T mmsn
LEFCEFegxagxaaada
5> 272

Figure 4-2. MPC560xC LQFP 64-pin configuration

. =322 .
952 EEsTEnETEEdaad gad
aoooo0ooO0oO0O0OOOOOOQ>>>>000 [s N
oooooooooooooooooOoQoQon inlinlnl
ETTITT I T Y rE Y I Y P T T T
23%5885%55328588380858RRRE
PB3I g 1 75 peain
pcio d 2 74 fiPA10]
pcia d 3 73 hPal)
pcis g 4 72 brag
PARId 5 71 hram
PE[0]d 6 70 |vbD_HV
part g 7 69 fvss_Hv
PE[I 8 68 hPag)
PE[e] d 9 67 hPB[15]
PE[9] 10 66 |1 PD[15]
pe(to]d 11 65 fPe[14)
pa] g 12 64 hPD[14]
PE(11]d 13 63 hPB[13]
vss_Hvd 14 100 LQFP 62 | PD[13]
vDD_HV ] 15 61 [1 PB[12]
vss_Hvd 16 60 |uPD[12)
Resetd 17 59 fPe(11]
vss_Lv 18 58 [1 PD[11]
voo_vd 19 57 |1 PDO[10]
vob_ BV d 20 56 fPD[g]
pcrl g 21 55 hPB)
pcpio)d 22 54 |hPBl6
PB0] 23 53 hPafs
PB[1]1 24 52 [1 VDD_HV_ADC
pciel o 25 51 |vss_HV_ADC

Note:

Availability of port pin alternate functions depends on product selection.

Figure 4-3. LQFP 100-pin configuration (top view)
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Note:

>3z
e BN e e e e e 325 _5__ . _TorTeTw
N NOXEOOIDTIOIANIONAQAN OB DS S n o,
MOOOWWTITITTITT TmoowuwIronoonoIggco0o00uwoow
ocoocooocoooQ aoooaooocaa0>>>>0a000000a0a000an
ooooooooon Ooooooooooo0ooo0ooo0ooooooonn
/3%‘#:8%53%@ 885388 8QIJYgR2e-eeyrey
pBE41 " TTTTTTTTTTTTTTTITTOTT OO T T TN 408 [ PALT
Pciol g 2 107 1 PA[10]
PCi4]d 3 106 [1 PA[9]
Pclis] g 4 105 1 PA[8]
PG5 5 104 [ PA[7]
PGl4] ] 6 103 |1 PE[13]
PG3l d 7 102 | PF[14]
PGl2 ] 8 101 [ PF[15]
PA2 9 100 3 VDD_HV
PE[0] ] 10 99 f1VSS_HV
PAII 11 98 1 PG[0]
PE[] 12 97 p PG[1]
PE[8] ] 13 96 [ PH[3]
PE[9] ] 14 95 [1 PH[2]
PE[10] ] 15 94 1 PH[1]
PA] ] 16 93 1 PH[0]
PE[11] ] 17 92 F1 PG[12]
vss_Hv ] 18 ot BPa(13]
vDD_Hv ] 19 144 LQFP 90 1 PA[3)
VSS_HV ] 20 89 | PB[15]
RESET ] 21 88 | PD[15]
vss_Lv g 22 87 b PB[14]
vop_Lv ] 23 86 [ PD[14]
vbD_BV 24 85 b1 PB[13]
PG[9] ] 25 84 |1 PD[13]
PG[8] ] 26 83 [ PB[12]
pcii1)d 27 82 1 PD[12)
Pclio] o 28 81 [ PB[11]
Pa7] ] 29 80 f PD[11]
PG[6] ] 30 79 i PD[10]
PB[o] o 31 78 |p PD[9]
PB[1] g 32 77 b PB[7]
PFl9] ] 33 76 [ PBI6]
PF[8] ] 34 75 i PBIs]
PF[12] ] 35 74 |h VDD_HV_ADC
Pcis] o 36 73 |1 VSS_HV_ADC
HEBBLTIITILLTL2BoIBIBBEBBBc8BIBEEB8BRRIN
L8[ [ [ Ny )
Koo oYIoNZ342422095 B Sb 5 CNOYDOREDY
E555555ggg‘g;g‘gg‘&’Eg—mu&&u&&unEEnEEEmEE
> > >

Availability of port pin alternate functions depends on product selection.

Figure 4-4. LQFP 144-pin configuration (top view)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

A | pc | Po1a] | NG NC | PHIB] | PH4] | PCs] | Pol] | NC NC | PCl2l | NC | PEIS] | NG NC NC | A
B | Po] | Pei2l | Nc | Pcp2] | PEl] | PHIS] | PCl4] | PHIS] | PH[10] | NC | PCI3] | PG[1] | PG[5] | PG[4] | PA[1] | Paf0] | B
C | Pc14) |VvDD_HV| PBE] | PEf] | PHI7) | PE[S] | PE@] | vssLv | PCH] | NG | PAS] | NC | PEM4] | PEM2] | PAlS] | PAlg] | C
D| Nc Ne | pcrs) | NC | PHie] | PE[4] | PEl2] |vDD.v |voD_Hv| NC | Pael | NC | Papo] | PF14] | PEM3] | PA7] | D
E | Pai) | Pas] | PaE) | PGl PGH] | PGlo] | PF5] |VDD_HV| E
F| Pew) | pay | Parl | PEM) PHIO] | PHH] | PHE] | PHZI | F
G | Pelg) | PE] | PE[1O] | PAfO] VSS_HV | VSS_HV | VSS_HV | VSS_HV VDD_HV| NC NC | MSEO | G
H [vss_Hv| PE[1] [vDD_Hv| NC VSS_HV | VSS_HV | VSS_HV | VSS_HV MDO3 | MDO2 | MDOO | MDO1 | H
J | RESET |vss_v| Ne NC VSS_HV | VSS_HV | VSS_HV | VSS_HV NC NC NC NG | J
K| evi | Nc |vop_Bv|vbD_Lv VSS_HV | VSS_HV | VSS_HV | VSS_HV NC | Parz) | Pap) | Pans) | K
L | pelel | Paisl | Nc | EvTO PB[15] | PD[5] | PD[14] | PB[14] | L
M | par7 | Parel | Popo) | Poit) PB[13] | PD[13] | PD[12] | PB12] | M
N | pey | Pro | PBlO] | NG NC | PAM4] |VSS_LV| EXTAL |VDD_HV| PFlo] | PFM4] | NC | PB11] | PD[10] | PD[9] | PD11] | N
P| Pl | No | P | NG NC | PA[M4] |VDD_LV| XTAL | PB[10] | PF[1] | PF[5] | PD[o] | PD[3] VE’EBSV PBls] | PB7] | P
R | pri2) | pcrsl | R0 | PF11] |vDD_Hv| Paris) | pait3) | Ne ()j(CTiiK PF3] | PF7] | PD2] | PDM] | PD7I Viff)gv PB5] | R
T| N NC NC | mMcko | Ne | Prirg) | Panzl | N |OSPPNC| PRy | Rel | DLl | P | PDIel | POW] | PBlel | T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Note: 208 MAPBGA available only as development package for Nexus 2+. = Not connected

Figure 4-5. 208 MAPBGA configuration

4.3 Pad configuration during reset phases

All pads have a fixed configuration under reset.

During the power-up phase, all pads are forced to tristate.

After power-up phase, all pads are forced to tristate with the following exceptions:
* PA[9] (FAB) is pull-down. Without external strong pull-up the device starts fetching from flash.
* PA[8] (ABS[0]) is pull-up.
» RESET pad is driven low. This is pull-up only after PHASE?2 reset completion.

» JTAG pads (TCK, TMS and TDI) are pull-up whilst TDO remains tristate.
» Precise ADC pads (PB[7:4] and PD[11:0]) are left tristate (no output buffer available).
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* Main oscillator pads (EXTAL, XTAL) are tristate.
* Nexus output pads (MDO[n], MCKO, EVTO, MSEO) are forced to output.

4.4 \Voltage supply pins

\oltage supply pins are used to provide power to the device. Two dedicated pins are used for 1.2 V
regulator stabilization.

Table 4-1. Voltage supply pin descriptions

Pin number
Port pin Function 208
1
64 LQFP 100 LQFP | 144 LQFP MAPBGA2
VDD_HV Digital supply voltage 7,28, 56 15,37,70, | 19,51,100, |C2,D9, E16,
84 123 G13,H3,N9,
R5
VSS_HV Digital ground 6, 8,26,55 | 14,16,35, | 18, 20,49, | G7,G8, G9,
69, 83 99, 122 G10,H1,H7,
H8, H9, H10,
J7, J8, J9,
J10, K7, K8,
K9, K10
VDD_LV 1.2V decoupling pins. Decoupling 11, 23, 57 19, 32,85 | 23,46, 124 | D8, K4, P7
capacitor must be connected between
these pins and the nearest Vgg |y pin.
VSS_LV 1.2V decoupling pins. Decoupling 10, 24, 58 18,33,86 | 22,47,125 | C8,J2, N7
capacitor must be connected between
these pins and the nearest Vpp |y pin.3
VDD_BV Internal regulator supply voltage 12 20 24 K3
VSS_HV_AD |Reference ground and analog ground for 33 51 73 R15
C the ADC
VDD_HV_AD | Reference voltage and analog supply for 34 52 74 P14
C the ADC

' Pin numbers apply to both the MPC560xB and MPC560xC packages.
2 208 MAPBGA available only as development package for Nexus2-+

S A decoupling capacitor must be placed between each of the three VDD_LV/VSS_LV supply pairs to ensure stable
voltage (see the recommended operating conditions in the device datasheet for details).

4.5 Pad types

In the device the following types of pads are available for system pins and functional port pins:
S = Slow?!
M = Medium? 2

1. See the I/O pad electrical characteristics in the device datasheet for details.
2. All medium and fast pads are in slow configuration by default at reset and can be configured as fast or medium (see PCR.SRC
in Section 19.5.3.8, “Pad Configuration Registers (PCR0O-PCR122)).
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F = Fast! 2

| = Input only with analog feature?
J = Input/Output with analog feature
X = Oscillator

4.6 System pins

The system pins are listed in Table 4-2.
Table 4-2. System pin descriptions

Pin number
o
System . Vo 1Padl prser |- o | & | &
pin Function directio | typ config. o (uj LOL i
n e o - - <
= |83 |2
© - - [e0]
Q
RESET | Bidirectional reset with Schmitt-Trigger I/O M |Input,weak | 9 17 21 J1
characteristics and noise filter. pull-up
only after
PHASE2
EXTAL | Analog output of the oscillator amplifier IO X Tristate 27 36 50 N8
circuit, when the oscillator is not in bypass
mode.
Analog input for the clock generator when the
oscillator is in bypass mode. 3
XTAL | Analog input of the oscillator ampilifier circuit. | X Tristate 25 34 48 P8
Needs to be grounded if oscillator is used in
bypass mode. 3

' Pin numbers apply to both the MPC560xB and MPC560xC packages.
2 208 MAPBGA available only as development package for Nexus2+
3 See the relevant section of the datasheet

4.7 Functional ports

The functional port pins are listed in Table 4-3.
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Table 4-3. Functional port pin descriptions

c Pin number
‘_: g o o
_ g . s |5l S [%|% o
s o« 5 2 2 5|5 = /3|2 | S
T O o o s o | = 5 © |o | & | 'm
5 4 2 = £ 5 | 8 3 mlo |39 |
o pe i ® o | & - x | %X |5 |3 |
] = w 212183 =
7 a | a N
= | =
PA[O] | PCRIO] |AFO GPIO[0] SIUL /o | M Tristate 5|5 |12 16 | G4
AF1 EOUCIO] eMIOS_0 | I/0
AF2 CLKOUT CGL o}
AF3 — — —
— WKUP[19]* WKPU [
PA[1] | PCRI[1] | AFO GPIO[1] SIUL o | s Tristate 4 | 4|7 |11]|F3
AF1 EOUC[1] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— NMI® WKPU I
— WKUP[2]* WKPU [
PA[2] | PCRI[2] | AFO GPIO[2] SIUL o | s Tristate 313 |5]|9]|F
AF1 EOUC[2] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— WKUP[3]* WKPU |
PA[3] | PCRI[3] |AFO GPIO[3] SIUL o | s Tristate | 43 | 39 | 68 | 90 | K15
AF1 EOUC[3] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— EIRQ[0] SIUL I
PA[4] | PCRI[4] | AFO GPIO[4] SIUL o | s Tristate | 20 | 20 | 29 | 43 | N6
AF1 EOUC[4] eMIOS_0 | I/10
AF2 — — —
AF3 — — —
— WKUP[9]* WKPU I
PA[5] | PCRI[5] | AFO GPIO[5] SIUL /o | M Tristate | 51 | 51 | 79 | 118 |C11
AF1 EOUC[5] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
PA[6] | PCRI6] |AFO GPIO[6] SIUL o | s Tristate | 52 | 52 | 80 | 119 | D11
AF1 EOUCI6] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— EIRQ[1] SIUL [
PA[7] | PCRI[7] | AFO GPIO[7] SIUL o | s Tristate | 44 | 44 | 71 | 104 |D16
AF1 EOUC[7] eMIOS_ 0 | I/0
AF2 LIN3TX LINFlex 3 | O
AF3 — — —
— EIRQ[2] SIUL [
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
e K]
c % c ® Ng o g % E ©
s o« § 2 2 5 & 2 2|3 |a|a -
o O o e S R R 5 © o |% | & | m
[*) o P < ful — © 8 m O 0 0 o
o e 2 K ° & - x | % |3 |3 |Z
5 Q i s g|8|F|=
= m ry) 0 - - P
< o« 2 2 ~
= =
PA[8] PCR[8] | AFO GPIOI[8] SIUL I/O| S |Input,weak| 45 | 45 | 72 | 105 |C16
AF1 EOUC[8] eMIOS_0 | I/O pull-up
AF2 — — —
AF3 — — —
— EIRQ[3] SIUL [
N/A ABS[0] BAM |
6 LIN3RX LINFlex_3 | |
PA[9] | PCRI9] |AFO GPIO[9] SIUL /0| S | Pull-down | 46 | 46 | 73 | 106 |C15
AFA1 EOUC[9] eMIOS_0 | I/O
AF2 — — —
AF3 — — —
NéA FAB BAM |
PA[10] | PCR[10] | AFO GPIO[10] SIUL /10| S Tristate 47 | 47 | 74 | 107 |B16
AF1 EOUC[10] eMIOS_0 | I/O
AF2 SDA 12C_0 110
AF3 — — —
PA[11] | PCR[11] | AFO GPIO[11] SIUL /O | S | Tristate | 48 | 48 | 75 | 108 | B15
AF1 EOUC[11] eMIOS_0 | I/0
AF2 SCL 12C_0 /0
AF3 — — —
PA[12] | PCR[12] | AFO GPIO[12] SIUL /10| S Tristate 22 | 22 | 31 | 45 | T7
AFA1 — — —
AF2 — — —
AF3 — — —
— SIN_O DSPIO |
PA[13] | PCR[13] | AFO GPIO[13] SIUL /O | M | Tristate | 21 | 21 | 30 | 44 | R7
AF1 SOUT_0 DSPI_0 (e
AF2 — — —
AF3 — — —
PA[14] | PCR[14] | AFO GPIO[14] SIUL /10| M Tristate 19 [ 19 | 28 | 42 | P6
AF1 SCK_0 DSPI_0 110
AF2 CS0_0 DSPI_0 /0
AF3 — — —
— EIRQ[4] SIUL [
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
= K]
o ~ = o | a
c ﬁ c © g )] g E-, E—’ 2
g x |5 2 g |58l & |3/3|e|e |3
= S P g s £13 5 © |6 | 5§D
& - ® 3 5 T |8 3 @ o 3|3 |%
P - & o - X1 8 |o |«
] Q w 218|183 |=
= m ry) 0 - - P
< o« 2 2 «
s | =
PA[15] | PCR[15] | AFO GPIO[15] SIUL /IO | M | Tristate | 18 | 18 | 27 | 40 | R6
AF1 CS0_0 DSPILO | I/0
AF2 SCK_0 DSPILLO | I/0
AF3 — — —
— WKUP[10]* WKPU |
PB[0] | PCR[16] | AFO GPIO[16] SIUL /O | M | Tristate | 14 | 14 | 23 | 31 | N3
AF1 CANOTX FlexCAN_O | O
AF2 — — —
AF3 — — —
PB[1] | PCR[17] | AFO GPIO[17] SIUL /IO | S | Trstate | 15 | 15 | 24 | 32 | N1
AF1 — — —
AF2 — — —
AF3 — — —
— WKUP[4]* WKPU |
— CANORX FlexCAN_O | |
PB[2] | PCR[18] | AFO GPIO[18] SIUL /O | M | Tristate | 64 | 64 | 100 | 144 | B2
AF1 LINOTX LINFlex_ 0 | O
AF2 SDA 12C_0 |10
AF3 — — —
PB[3] | PCRI[19] | AFO GPIO[19] SIUL /O | S | Tristate 11| 1] 1]cC3
AF1 — — —
AF2 SCL 12C_0 |10
AF3 — — —
— WKUP[11]* WKPU |
— LINORX LINFlex_0 | |
PB[4] | PCR[20] | AFO GPIO[20] SIUL L Tristate | 32 | 32 | 50 | 72 | T16
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[0] ADC |
PB[5] | PCR[21] | AFO GPIO[21] SIUL L Tristate | 35 | — | 53 | 75 |R16
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[1] ADC |
PB[6] | PCR[22] | AFO GPIO[22] SIUL L Tristate | 36 | — | 54 | 76 |P15
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[2] ADC |
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
= K]
c % c © Ng o g % E @
a o« § 2 g 5 & = 2|3 |a|a -
= ) Py o S o | = s © o | % = m
5 o e < = = | T [} g |0 | a
a g 2 s S| g 2 18|22 |
5 Q i s g|8|F|=
= m ry) 0 - - P
< o« 2 2 ~
= | =
PB[7] | PCR[23] | AFO GPIO[23] SIUL I I Tristate | 37 | 35 | 55 | 77 | P16
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[3] ADC I
PB[8] | PCRI[24] | AFO GPIO[24] SIUL [ [ Tristate | 30 | 30 | 39 | 53 | R9
AF1 — — —
AF2 — — —
AF3 — — —
— ANS[O0] ADC I
— | OSC32K_XTAL’ SX0OSC | 110
PB[9] | PCR[25] | AFO GPIO[25] SIUL I I Tristate | 29 | 29 | 38 | 52 | T9
AF1 — — —
AF2 — — —
AF3 — — —
— ANS[1] ADC I
— | OSC32K_EXTAL? | SXOSC | I/0
PB[10] | PCR[26] | AFO GPIO[26] SIUL o | J Tristate | 31 | 31 | 40 | 54 | P9
AF1 — — —
AF2 — — —
AF3 — — —
— ANS[2] ADC I
— WKUP[8]* WKPU I
PB[11]8 | PCR[27] | AFO GPIO[27] SIUL o | J Tristate | 38 | 36 | 59 | 81 |N13
AF1 EOUC[3] eMIOS_0 | I/0
AF2 — — —
AF3 CS0_0 DSPILO | I/O
— ANSI3] ADC I
PB[12] | PCR[28] | AFO GPIO[28] SIUL o | J Tristate | 39 | — | 61 | 83 | M1
AF1 EOUC[4] eMIOS_0 | I/0 6
AF2 — — —
AF3 CS1.0 DSPILO | O
— ANX[0] ADC I
PB[13] | PCR[29] | AFO GPIO[29] SIUL o | J Tristate | 40 | — | 63 | 85 | M1
AF1 EOUCI5] eMIOS_0 | I/0 3
AF2 — — —
AF3 CS2.0 DSPILO | O
— ANX[1] ADC I
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
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PB[14] | PCR[30] | AFO GPIO[30] SIUL o | J Tristate | 41 | 37 | 65 | 87 |L16
AF1 EOUCI6] eMIOS_0 | I/0
AF2 — — —
AF3 CS3.0 DSPLO | O
— ANX[2] ADC I
PB[15] | PCR[31] | AFO GPIO[31] SIUL o | J Tristate | 42 | 38 | 67 | 89 |L13
AF1 EOUC[7] eMIOS_0 | I/0
AF2 — — —
AF3 CS4. 0 DSPILO | O
— ANX[3] ADC I
PC[0]° | PCR[32] | AFO GPIO[32] SIUL /O | M |Input,weak | 59 | 59 | 87 | 126 | A8
AF1 — — — pull-up
AF2 TDI JTAGC [
AF3 — — —
PC[1]° | PCRI[33] | AFO GPIO[33] SIUL /o | M Tristate | 54 | 54 | 82 | 121 | C9
AF1 — — —
AF2 TDO1 JTAGC 0
AF3 — — —
PC[2] | PCR[34] | AFO GPIO[34] SIUL /O | M Tristate | 50 | 50 | 78 | 117 | A11
AF1 SCK_1 DSPI_1 | I/O
AF2 CAN4TXM LINFlex 4 | O
AF3 — — —
— EIRQ[5] SIUL [
PC[3] | PCR[35] | AFO GPIO[35] SIUL o | s Tristate | 49 | 49 | 77 | 116 | B11
AF1 CS0_1 DSPI_1 | 11O
AF2 MA[O] ADC o}
AF3 — — —
— CAN1RX FlexCAN_1| |
— CAN4RXx FlexCAN_4 | |
— EIRQ[6] SIUL [
PC[4] | PCR[36] | AFO GPIO[36] SIUL /0 | M Tristate | 62 | 62 | 92 | 131 | B7
AF1 — — —
AF2 — — —
AF3 — — —
— SIN_1 DSPI_1 I
— CAN3RX FlexCAN_3 | |
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
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PC[5] | PCR[37] | AFO GPIO[37] SIUL /0 | M Tristate | 61 | 61 | 91 | 130 | A7
AF1 SOUT _1 DSPH o}
AF2 CAN3TX! FlexCAN_3| O
AF3 — — —
— EIRQ[7] SIUL I
PC[6] | PCR[38] | AFO GPIO[38] SIUL o | s Tristate | 16 | 16 | 25 | 36 | R2
AF1 LINTTX LINFlex_1 | O
AF2 — — —
AF3 — — —
PC[7] | PCR[39] | AFO GPIO[39] SIUL o | s Tristate | 17 | 17 | 26 | 37 | P3
AF1 — — —
AF2 — — —
AF3 — — —
— LINT1RX LINFlex_1 | 1
— WKUP[12]* WKPU [
PC[8] | PCR[40] | AFO GPIO[40] SIUL o | s Tristate | 63 | 63 | 99 | 143 | A1
AF1 LIN2TX LINFlex 2 | O
AF2 — — —
AF3 — — —
PC[9] | PCR[41] | AFO GPIO[41] SIUL o | s Tristate 2| 2| 2|2 |B
AF1 — — —
AF2 — — —
AF3 — — —
— LIN2RX LINFlex_ 2 | |
— WKUP[13]* WKPU I
PC[10] | PCR[42] | AFO GPIO[42] SIUL /o | M Tristate | 13 | 13 | 22 | 28 | M3
AF1 CAN1TX FlexCAN_1| O
AF2 CAN4TXM FlexCAN_4 | O
AF3 MA[1] ADC 0
PC[11] | PCR[43] | AFO GPIO[43] SIUL o | s Tristate | — | — | 21 | 27 | M4
AF1 — — —
AF2 — — —
AF3 — — —
— CAN1RX FlexCAN_1| |
— CAN4RXx FlexCAN_4 | |
— WKUP[5]* WKPU |
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
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PC[12] | PCR[44] | AFO GPIO[44] SIUL | 1/O| M | Tristate | — | — | 97 | 141 | B4
AFA1 EOUC[12] eMIOS_0 | I/O
AF2 — — —
AF3 — — —
— SIN_2 DSPI_2 |
PC[13] | PCR[45] | AFO GPIO[45] SIUL | 1/O| S | Trstate | — | — | 98 | 142 A2
AF1 EOUC[13] eMIOS_0 | I/0
AF2 SOUT_2 DSPI_2 (0]
AF3 — — —
PC[14] | PCR[46] | AFO GPIO[46] SIUL /10| S Tristate — | — 3 3 C1
AFA1 EOUC[14] eMIOS_0 | I/O
AF2 SCK_2 DSPI_2 /0
AF3 — — —
— EIRQ[8] SIuL |
PC[15] | PCR[47] | AFO GPIO[47] SIUL |I/O| M | Trstate | — | — | 4 | 4 | D3
AFA1 EOUC[15] eMIOS_0 | I/O
AF2 CS0_2 DSPI_2 110
AF3 — — —
PD[0] | PCR[48] | AFO GPIO[48] SIUL I | 1| Tistate | — | — | 41 | 63 |P12
AFA1 — — —
AF2 — — —
AF3 — — —
— GPI[4] ADC [
PD[1] | PCR[49] | AFO GPIO[49] SIUL I | 1| Tistate | — | — | 42 | 64 [T12
AFA1 — — —
AF2 — — —
AF3 — — —
— GPI[5] ADC |
PD[2] | PCR[50] | AFO GPIO[50] siuL I | 1| Trstate | — | — | 43 | 65 |R12
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[6] ADC [
PD[3] | PCR[51] | AFO GPIO[51] SIUL I | 1| Tistate | — | — | 44 | 66 |P13
AFA1 — — —
AF2 — — —
AF3 — — —
— GPI[7] ADC [
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Table 4-3. Functional port pin descriptions (continued)

Pin number

Port pin
PCR
Alternate function’
Function
Peripheral
I/O direction?
Pad type
RESET configuration
MPC560xB 64 LQFP
MPC560xC 64 LQFP
100 LQFP
144 LQFP
208 MAPBGA3

|

|
N
[6)]
[e))
N

PD[4] | PCR[52] | AFO GPIO[52] SIUL | | Tristate R13
AF1 —

AF2 — — —
AF3 — — —

— GPI[8] ADC [

PD[5] | PCR[53] | AFO GPIO[53] SIuL I | || Tistate | — | — | 46 | 68 | T13
AF1 —

AF2 — — —
AF3 — — —
— GPI[9] ADC |

PD[6] | PCR[54] | AFO GPIO[54] SIUL | | Tristate — | — | 47 | 69 | T14
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[10] ADC |

PD[7] | PCR[55] | AFO GPIO[55] SIUL I | | | Tistate | — | — | 48 | 70 |R14
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[11] ADC |

PD[8] | PCR[56] | AFO GPIO[56] SIuL I | 1 | Trstate | — | — | 49 | 71 |T15
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[12] ADC |

PD[9] | PCR[57] | AFO GPIO[57] SIUL I | I | Tistate | — | — | 56 | 78 |N15
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[13] ADC [

PD[10] | PCR[58] | AFO GPIO[58] SIuL I | 1 | Trstate | — | — | 57 | 79 [N14
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[14] ADC |

PD[11] | PCR[59] | AFO GPIO[59] SIuL | | || Tristate | — | — | 58 | 80 |N16
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[15] ADC |
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
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PD[12]8 | PCR[60] | AFO GPIO[60] SIUL o | J Tristate | — | — | 60 | 82 | M1
AF1 CS5_0 DSPILO | O 5
AF2 EOUC[24] eMIOS_0 | I/0
AF3 — — —
— ANS[4] ADC [
PD[13] | PCR[61] | AFO GPIO[61] SIUL o | J Tristate | — | — | 62 | 84 | M1
AF1 CSO_1 DSPI_1 | 11O 4
AF2 EOUCI[25] eMIOS_0 | I/0
AF3 — — —
— ANS[5] ADC [
PD[14] | PCR[62] | AFO GPIO[62] SIUL o | J Tristate | — | — | 64 | 86 |L15
AF1 CS1_1 DSPI_1 o}
AF2 EOUC[26] eMIOS_0 | I/0
AF3 — — —
— ANS[6] ADC [
PD[15] | PCR[63] | AFO GPIO[63] SIUL o | J Tristate | — | — | 66 | 88 |L14
AF1 CS2_1 DSPI_1 0
AF2 EOUC[27] eMIOS_0 | I/0
AF3 — — —
— ANS[7] ADC [
PE[0] | PCRI[64] | AFO GPIO[64] SIUL o | s Tristate | — | — | 6 | 10 | F1
AF1 EOUC[16] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— CAN5RX FlexCAN_5 | |
— WKUP[6]* WKPU |
PE[1] | PCRI[65] | AFO GPIO[65] SIUL WO | M | Tristate | — | — | 8 | 12 | F4
AF1 EOUC[17] eMIOS_0 | I/0
AF2 CAN5TXM FlexCAN_5| O
AF3 — — —
PE[2] | PCR[66] | AFO GPIO[66] SIUL /O| M | Tristate | — | — | 89 | 128 | D7
AF1 EOUCI[18] eMIOS_0 | I/10
AF2 — — —
AF3 — — —
— SIN_1 DSPI_1 [
PE[3] | PCRI[67] | AFO GPIO[67] SIUL /O | M | Tristate | — | — | 90 | 129 | C7
AF1 EOUC[19] eMIOS_0 | I/0
AF2 SOUT_1 DSPI_1 o}
AF3 — — —
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
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PE[4] | PCR[68] | AFO GPIO[68] SIUL /o | M Tristate | — | — | 93 | 132 | D6
AF1 EOUCI[20] eMIOS_0 | I/0
AF2 SCK_1 DSPI_1 | 11O
AF3 — — —
— EIRQ[9] SIUL [
PE[5] | PCRI[69] | AFO GPIO[69] SIUL /o | M Tristate | — | — | 94 | 133 | C6
AF1 EOUC[21] eMIOS_0 | I/0
AF2 CS0_1 DSPI_1 | 11O
AF3 MA[2] ADC o}
PE[6] | PCR[70] | AFO GPIO[70] SIUL /o | M Tristate | — | — | 95 | 139 | B5
AF1 EOUC[22] eMIOS_0 | I/0
AF2 CS3 0 DSPILO | O
AF3 MA[1] ADC o}
PE[7] | PCR[71] | AFO GPIO[71] SIUL /o | M Tristate | — | — | 96 | 140 | C4
AF1 EOUC[23] eMIOS_0 | I/0
AF2 CS2_0 DSPILO | O
AF3 MA[O] ADC o}
PE[8] | PCR[72] | AFO GPIO[72] SIUL /O | M Tristate | — | — | 9 | 13 | G2
AF1 CAN2TX12 FlexCAN_2| O
AF2 EOUC[22] eMIOS_0 | I/0
AF3 CAN3TXM FlexCAN_3| O
PE[9] | PCRI[73] | AFO GPIO[73] SIUL o | s Tristate | — | — | 10 | 14 | G1
AF1 — — —
AF2 EOUC[23] eMIOS_0 | I/0
AF3 — — —
— WKUP[7]* WKPU |
— CAN2RX12 FlexCAN_2 | 1
— CAN3RX FlexCAN_3 | |
PE[10] | PCR[74] | AFO GPIO[74] SIUL o | s Tristate | — | — | 11 | 15 | G3
AF1 LIN3TX LINFlex 3 | O
AF2 CS3_1 DSPI_1 0
AF3 — — —
— EIRQ[10] SIUL [
PE[11] | PCR[75] | AFO GPIO[75] SIUL /o | s Tristate | — | — | 13 | 17 | H2
AF1 — — —
AF2 CS4_1 DSPI_1 o}
AF3 — — —
— LIN3RX LINFlex 3 | |
— WKUP[14]* WKPU I
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Table 4-3. Functional port pin descriptions (continued)

c Pin number
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PE[12] | PCR[76] | AFO GPIO[76] SIUL o | s Tristate | — | — | 76 | 109 |C14
AF1 — — —
AF2 E1UC[19]"3 eMIOS_1 | I/O
AF3 — — —
— SIN_2 DSPI_2 I
— EIRQ[11] SIUL I
PE[13] | PCR[77] | AFO GPIO[77] SIUL o | s Tristate | — | — | — | 103 |D15
AF1 SOUT2 DSPIL2 | O
AF2 E1UC[20] eMIOS_1 | I/0
A