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Preface

Overview

The primary objective of this document is to define the functionality of the MPC5675K microcontroller
for use by software and hardware developers. The MPC5675K is built on Power Architecture® technology
and integrates technologies that are important for today’s electric power steering, chassis, advanced driver
assist, and safety applications, which require a high safety integrity level.

The information in this book is subject to change without notice, as described in the disclaimer to this
document. 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/.

Audience

This manual is intended for hardware developers, system software developers, and applications
programmers who want to develop products with the MPC5675K microcontroller. 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.

Chapter organization and device-specific information

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 “MPC5675K,” 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.

Information about different device versions (“cuts”)

The MPC5675K device is available in two silicon versions, or “cuts”. These are referred to as “cutl” and
“cut2” throughout this document. Functional differences between the two cuts are clearly identified with
the labels “cutl” and “cut2.”
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Document Conventions

This document uses the following notational conventions:

cleared/set

reserved

MNEMONICS
mnemonics
italics

0x
Ob
REG[FIELD]

nibble

byte
halfword
word
doubleword
X

|
OVERBAR

When a bit takes the value 0, it is said to be cleared; when it takes a value of 1, it
is said to be set.

When a bit or address is reserved, it should not be written. If read, its value is not
guaranteed. Reading or writing to reserved bits or addresses may cause
unexpected results.

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

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

Prefix to denote hexadecimal number
Prefix to denote binary number

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.

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 (for example, a
variable in an equation); or a variable alphabetic character in a bit, register, or
module name (for example, 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 (for example, 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.

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

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

U

[signal_name]

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

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

R
W

R

R

0

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

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

FIELDNAME

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

FIELDNAME

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

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

FIELDNAME

FIELDNAME

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

wic

0

Indicates a self-clearing bit.

FIELDNAME

Acronyms and abbreviated terms

The following table lists some acronyms and abbreviations used in this document.

Term Meaning
GPIO General-purpose 1/0
IEEE Institute for Electrical and Electronics Engineers
JEDEC Joint Electron Device Engineering Council
JTAG Joint Test Action Group
Mux Multiplex
Rx Receive
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Term Meaning (continued)
RTL Register transfer language
Tx Transmit
UART Universal asynchronous/synchronous receiver transmitter
References

In addition to this reference manual, the following documents provide additional information on the
operation of the MPC5675K:

IEEE-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 (Book E: Enhanced PowerPC Architecture Version 1.0
(BOOK_EUM))

€200z760n3 Power Architecture Core Reference Manual (€200z760RM)
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Chapter 1 Introduction

Chapter 1
Introduction

1.1 The MPC5675K microcontroller

The Qorivva MPC5675K microcontroller is a 32-bit embedded controller based on the
Power Architecture® and designed for:

» Advanced driver assistance systems with radar, CMOS imaging, LIDAR, and ultrasonic sensors

» Multiple 3-phase motor control applications as in hybrid electric vehicles (HEV) in automotive and
high temperature industrial applications

» Safety applications that require a high safety integrity level

The MPC5675K chassis family is a new concept family developed around the central requirement for
functional safety in the chassis space. The MPC5675K is a SafeAssure solution.

All MPC5675K microcontrollers are built around a dual-core safety platform with an innovative safety
concept capable of being used in applications targeting 15026262 ASILD and IEC61508 SIL3 integrity
levels. To minimize additional software and module level features to reach this target, on-chip redundancy
is provided for the critical components of the microcontroller (CPU core, DMA controller, interrupt
controller, crossbar bus system, memory protection unit, flash memory and RAM controllers, peripheral
bus bridge, system timers, and software watchdog timer). Lock-step Redundancy Checking Units are
implemented at each output of this Sphere of Replication (SoR). Error correcting code memory (ECC) is
available for on-chip RAM and flash memories. A programmable fault collection and control unit
monitors the integrity status of the microcontroller and provides flexible safe state control.

The host processor core of the MPC5675K is a CPU from the e200z7d family of compatible Power
Architecture® cores. The microcontroller’s 10-stage pipeline dual issue core is highly efficient, allowing
high performance with minimum power dissipation.
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1.2 MPC5675K microcontroller comparison
Table 1-1. MPC5675K family device comparison

Features MPC5673K MPC5674K MPC5675K
CPU Type 2 x e200z7d (SoFﬂ) in lock-step or decoupled operation
Architecture Harvard
Execution speed 0-150 MHz (+2% FM) | 0-180 MHz (+2% FM) | 0—180 MHz (+2% FM)
Nominal platform 0-75 MHz (+2% FM) | 0-90 MHz (+2% FM) | 0-90 MHz (+2% FM)
frequency (in 1:1, 1:2,
and 1:3 modes)
MMU 64 entries (SoR)
Instruction set PPC Yes
Instruction set VLE Yes
Instruction cache 16 KB, 4-way with EDC (SoR)
Data cache 16 KB, 4-way with Parity (SoR)
MPU Yes (SoR)
Buses Core bus 32-bit address, 64-bit data
Internal periphery bus 32-bit address, 32-bit data
XBAR Master x slave ports Yes (SoR)
Memory Static RAM (SRAM) 256 KB (ECC) 384 KB (ECC) 512 KB (ECC)
Code flash memory 1 MB? 1.5 MB? 2 MB2
Data flash memory 64 KB2
Modules Analog-to-Digital 257 pin pkg: 4 x 12 bit (22 external channels)
Converter (ADC) 473 pin pkg: 4 x 12 bit (up to 34 external channels)
CRC unit 2 (3 contexts each)
Cross Triggering Unit 2 modules
(CTU)
Deserial Serial 2 modules 3 modules*
Peripheral Interface (3 chip selects)®
(DSPI)
Digital 1/0Os >16
DRAM Controller No Yes®
(DRAMC)
Enhanced Direct 2 modules, 32 channels each
Memory Access
(eDMA)
eTimer 3 modules, 6 channels each
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Table 1-1. MPC5675K family device comparison (continued)

Features MPC5673K MPC5674K MPC5675K
Modules External Bus Interface 1 module®
(cont.) (EBI) 16-bit Data + Address or 32-bit Data with Address bus muxed®
Fast Ethernet Controller 1 module
(FEC)
Fault Collection and 1 module
Control Unit (FCCU)
FlexCAN 4 modules (32 message buffers each)
FlexPWM 3 modules (each 4 x 3 channels)
FlexRay Optional Yes
1’c 2 modules® 3 modules
Interrupt Controller Yes (SoR)
(INTC)
LINFlex 3 modules’ 4 modules
Parallel Data Interface 1 module
(PDI)
Periodic Interrupt Timer 1 module, 4 channels
(PIT)
Software Watchdog Yes (SoR)
Timer (SWT)
System Timer Module Yes (SoR)
(STM)
Temperature sensor 1 module
Wakeup Unit (WKPU) Yes
Crossbar switch (XBAR) 3 modules, 2 are user-configurable
Clocking Clock monitor unit 3 modules
(CMU)
Frequency-modulated 2 modules (system and auxiliary)
phase-locked loop
(FMPLL)
IRCOSC - 16 MHz 1
XOSC 4-40 MHz 1
Supply Power management unit Yes
(PMU)
1.2 V low-voltage 1
detector (LVD12)
1.2 V high-voltage 1
detector (HVD12)
2.7 V low-voltage 4
detector (LVD27)
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1.2.1

Table 1-1. MPC5675K family device comparison (continued)

Features

MPC5673K

MPC5674K

MPC5675K

Debug Nexus

Class 3+ (for cores and SRAM ports)

Packages MAPBGA

257 pins
473 pins

Temperature | Ambient

See the T, recommended operating condition in the device data sheet

0 N O O A~ 0N =

Sphere of Replication.

Does not include Test or Shadow Flash memory space.

DSPI_0 and DSPI_1.

DSPI_0 has 8 chip selects; DSPI_1 and DSPI_2 have 4 chip selects each.
Available only on 473-pin package.

[2C_0 and 12C_1.

LinFlex_0, LinFlex_1, and LinFlex_2.

DDR available only on 473 package. Other modules available as follows:
EBI or DDR on 473 package
EBI + PDI on 473 package
DDR + PDI on 473 package
PDI only on 257 package

Block diagram

Figure 1-1 shows a top-level block diagram of the MPC5675K.

MPC5675K Microcontroller Reference Manual, Rev. 9

60

Freescale Semiconductor



Chapter 1 Introduction

egOOz7d Debug e§00271d
ore_0 ore
PMC - JTAG = PMC
ECSM_0 SPE2 > Nexus |l<>| | SPE2 ECSM_1
STM VLE L VLE ST™M
SWT_0 MMU slnizilali MMU SWT_1
INTC I-CACHE [ FeRay | I-CACHE INTC
FlexRay
SEMA4 D-CACHE D-CACHE SEMA4
»[Redundan| .
[DMA 0| [ PDI | [Etheret | [DMA]
J‘ Crossbar switch (XBAR_2)
YYYVY - YY)

'
Crossbar switch (XBAR_1)

PBRIDGE

Crossbar switch (XBAR_0)

Memory protection unit Redundan Memory protection unit
A } ] . TR A A A

DDR Controller |-

External Bus
<
\ | Interface \
PFLASHC] [PFLASHC
Y . |2MB Flash with ECC Logic | I Y
SRAM with ECC Logid| - + [ SRAM with ECC Logic
g SRR o e

PBRIDGE

ATl »[Redundan| o A
_ ol _ _ _
- O wn
s| 12]|3] |2 Q2|22 Z| [o|o||-
=SRIEIES Q| |1Z|E|= o |Z|x||E
o ol || |E 2l|o|o|o ?| 10|C
& =
(%)

T T Y T T YT 11T
[ N [ [ T [ T [ T T [ T T T T T T T T T T 1 [ T [ T 1
o === N ZlZ|1Z(Z2| x| x| x| x

ol 2] [D > > o|lo| o <|<|<|<||@|D|B|D|=|=|=]2
o2l 2] 2] 18/1818|8] |BIR HAHE elelgllelelellclolalol|z|c|z||%|5|5(R
2| Q| 9] |&| |<|<|<|<| |O|Oledx|FIP-HEIEE|EEE]EEIFIFIZIZ2|1Z2|ZB]|8]8]|9

= = clelz| |ele|® i Il Erof I | SR BT B B

ADC — Analog-to-digital converter

BAM — Boot assist module

CMU — Clock monitoring unit

CRC — Cyclic redundancy check unit

CTU — Cross triggering unit

DSPI — Deserial serial peripheral interface

EBI — External bus interface

ECC — Error correction code

ECSM — Error correction status module

eDMA — Enhanced direct memory access controller
FCCU — Fault collection and control unit

FEC — Fast Ethernet controller

FlexCAN - Controller area network controller
FlexPWM - Pulse width modulator module

FMPLL - Frequency-modulated phase-locked loop
12C — Inter-integrated circuit controller

INTC — Interrupt controller

IRCOSC - Internal RC oscillator

JTAG — Joint Test Action Group interface

MC — Mode entry, clock, reset, and power modules
mDDR — Mobile double data rate dynamic RAM

PBRIDGE - Peripheral bridge

PDI — Parallel data interface

PIT — Periodic interrupt timer

PMC — Power management controller
RC — Redundancy checker

RTC — Real time clock

SEMA4 - Semaphore unit

SIUL — System integration unit Lite
SSCM — System status and configuration module
STM — System timer module

SWT — Software watchdog timer
TSENS — Temperature sensor

XO0SsC — Crystal oscillator

Figure 1-1. MPC5675K block diagram
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1.3 Feature summary

» High-performance e200z7d dual core
— 32-bit Power Architecture® technology CPU
— Up to 180 MHz core frequency
— Dual-issue core
— Variable length encoding (VLE)
— Memory management unit (MMU) with 64 entries
— 16 KB instruction cache and 16 KB data cache
* Memory available
— Up to 2 MB code flash memory with ECC
— 64 KB data flash memory with ECC
— Up to 512 KB on-chip SRAM with ECC
» SIL3/ASILD innovative safety concept: LockStep mode and fail-safe protection
— Sphere of replication (SoR) for key components
— Redundancy checking units on outputs of the SoR connected to FCCU
— Fault collection and control unit (FCCU)
— Boot-time built-in self-test for memory (MBIST) and logic (LBIST) triggered by hardware
— Boot-time built-in self-test for ADC and flash memory
— Replicated safety-enhanced watchdog timer
— Silicon substrate (die) temperature sensor
— Non-maskable interrupt (NMI)
— 16-region memory protection unit (MPU)
— Clock monitoring units (CMU)
— Power management unit (PMU)
— Cyclic redundancy check (CRC) units
» Decoupled Parallel mode for high-performance use of replicated cores
* Nexus Class 3+ interface
* Interrupts
— Replicated 16-priority interrupt controller
» GPIOs individually programmable as input, output, or special function
» 3 general-purpose eTimer units (6 channels each)
* 3 FlexPWM units with four 16-bit channels per module
» Communications interfaces
— 4 LINFlex modules
— 3 DSPI modules with automatic chip select generation
— 4 FlexCAN interfaces (2.0B Active) with 32 message objects
— FlexRay module (V2.1) with dual channel, up to 128 message objects and up to 10 Mbit/s
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— Fast Ethernet Controller (FEC)

— 31°C modules

Four 12-bit analog-to-digital converters (ADCs)
— 22 input channels

— Programmable cross triggering unit (CTU) to synchronize ADC conversion with timer and
PWM

External bus interface

16-bit external DDR memory controller

Parallel digital interface (PDI)

On-chip CAN/UART bootstrap loader

Capable of operating on a single 3.3 V voltage supply

— 3.3 V-only modules: 1/0, oscillators, flash memory

— 3.3V or5V modules: ADCs, supply to internal VREG
— 1.8-3.3 V supply range: DRAM/PDI

Operating junction temperature range —40 to 150 °C

Feature details

High-performance e200z7d core processor

Dual 32-bit Power Architecture® processor core

Loose or tight core coupling

Freescale Variable Length Encoding (VLE) enhancements for code size footprint reduction
Thirty-two 64-bit general-purpose registers (GPRS)

Memory management unit (MMU) with 64-entry fully-associative translation look-aside buffer
(TLB)

Branch processing unit

Fully pipelined load/store unit

16 KB Instruction and 16 KB Data caches per core with line locking
— Four way set associative

— Two 32-hbit fetches per clock

— Eight-entry store buffer

— Way locking

— Supports tag and data cache parity

— Supports EDC for instruction cache

Vectored interrupt support
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» Signal processing engine 2 (SPE2) auxiliary processing unit (APU) operating on 64-bit general
purpose registers
» Floating point
— |EEE® 754 compatible with software wrapper
— Single precision in hardware; double precision with software library
— Conversion instructions between single precision floating point and fixed point

» Long cycle time instructions (except for guarded loads) do not increase interrupt latency in the
MPC5675K

» To reduce latency, long cycle time instructions are aborted upon interrupt requests
» Extensive system development support through Nexus debug module

1.4.2 Crossbar Switch (XBAR)

e 32-bit address bus, 64-bit data bus

» Simultaneous accesses from different masters to different slaves (there is no clock penalty when a
parked master accesses a slave)

1.4.3 Memory Protection Unit (MPU)

Each master (eDMA, FlexRay, CPU) can be assigned different access rights to each region.
» 16-region MPU with concurrent checks against each master access
» 32-byte granularity for protected address region

144 Enhanced Direct Memory Access (eDMA) controller

» 32 channels support independent 8-, 16-, 32-bit single value or block transfers
» Supports variable-sized queues and circular queues

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

» Each transfer is initiated by a peripheral, CPU, or eDMA channel request

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

1.4.5 Interrupt Controller (INTC)

o 208 peripheral interrupt requests

» 8 software settable sources

* Unique 9-bit vector per interrupt source

» 16 priority levels with fixed hardware arbitration within priority levels for each interrupt source
* Priority elevation for shared resources
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Frequency-Modulated Phase-Locked Loop (FMPLL)

Two FMPLLs are available on each device.

Each FMPLL allows the user to generate high speed system clocks starting from a minimum reference of
4 MHz input clock. Further, the FMPLL supports programmable frequency modulation of the system
clock. The PLL multiplication factor and output clock divider ratio are software configurable. The
FMPLLs have the following major features:

1.4.7

Input frequency: 4-40 MHz continuous range (limited by the crystal oscillator)
\oltage controlled oscillator (VCO) range: 256-512 MHz

Frequency modulation via software control to reduce and control emission peaks
— Modulation depth +2% if centered or 0% to —4% if downshifted via software control register
— Modulation frequency: triangular modulation with 25 kHz nominal rate

Option to switch modulation on and off via software interface

Reduced frequency divider (RFD) for reduced frequency operation without re-lock
2 modes of operation

— Normal PLL mode with crystal reference (default)

— Normal PLL mode with external reference

Lock monitor circuitry with lock status

Loss-of-lock detection for reference and feedback clocks

Self-clocked mode (SCM) operation

Auxiliary FMPLL

— Used for FlexRay due to precise symbol rate requirement by the protocol

— Used for motor control periphery and connected IP (A/D digital interface CTU) to allow
independent frequencies of operation for PWM and timers as well as jitter-free control

— Option to enable/disable modulation to avoid protocol violation on jitter and/or potential
unadjusted error in electric motor control loop

— Allows running motor control periphery at different (precisely lower, equal, or higher, as
required) frequency than the system to ensure higher resolution

External Bus Interface (EBI)

Available on 473-pin devices

Data and address options:

— 16-bit data and address (non-muxed)
— 32-bit data and address (bus-muxed)

MPC5561 324 BGA compatibility mode: 16-bit data bus, 24-bit address bus is default
ADDR[8:31], but configurable to 26-bit address bus

Memory controller with support for various memory types
— Non-burst and burst mode SDR flash and SRAM
— Asynchronous/legacy flash and SRAM
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» Configurable bus speed modes
» Support for 2 MB address space

» Chip select and write/byte enable options as presented in the pin-muxing table in the “Signal
Description” chapter of the MPC5675K reference manual

» Configurable wait states (via chip selects)
* Optional automatic CLKOUT gating to save power and reduce EMI

1.4.8 On-chip flash memory

* Up to 2 MB code flash memory with ECC
* 64 KB data flash memory with ECC
» Censorship protection scheme to prevent flash content visibility

* Multiple block sizes to support features such as boot block, operating system block, and EEPROM
emulation

» Read-while-write with multiple partitions
» Parallel programming mode to support rapid end-of-line programming
e Hardware programming state machine

1.4.9 Cache memory

» Harvard architecture cache
» 16 KB instruction / 16 KB data
» Four-way set-associative Harvard (instruction and data) 256-bit long cache
— Two 32-bit fetches per clock
— Eight-entry store buffer
— Way locking
— Supports tag and data cache parity
— Supports EDC for instruction cache

1.4.10 On-chip internal static RAM (SRAM)

» Upto512 KB general-purpose SRAM
» ECC performs single-bit correction, double-bit error detection
— Address included in ECC checkbase

1.4.11 DRAM controller

The DRAM controller (available only on 473-pin devices) is a multi-port controller that monitors
incoming requests on the three AHB slave ports and decides (at each rising clock edge) what command
needs to be sent to the external DRAM.

The DRAM controller on this device supports the following types of memories:
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Mobile DDR (mDDR)
DDR 1

DDR 2 (optional)
SDR

The controller has the following features:

Optimized timing for 32-byte bursts and single read accesses on the AHB interface
Optimized timing for 8-byte and 16-byte bursts on the DRAMC interface

Supports priority elevation on the slave ports for single accesses

16-bit wide DRAM interface

One chip select (CS)

mDDR memory controller

— 16-bit external interface

— Address range up to 8 MB

1.4.12 Boot Assist Module (BAM)

Enables booting via serial mode (FlexCAN, LINFlex)

Handles static mode in case of an erroneous boot procedure
Implemented in 8 KB ROM

Supports Lock Step Mode (LSM) and Decoupled Parallel Mode (DPM)

1.4.13 Parallel Data Interface (PDI)

Support for external ADC and CMOS image sensors

Parallel interface operation up to MCU system bus frequency
Selectable data capture from rising or falling edge

Receive FIFO with adjustable trigger thresholds

Data width for 8, 10, 12, 14, and 16 bits

Data Packing Unit to pack input data on 64-bit words — data packed on 8- or 16- bit boundary,
depending on input data width

Binary increasing channel select that allows as many as eight channels to be selected
Frame synchronization through Vsync, Hsync, PIXCLK

1.4.14 Deserial Serial Peripheral Interface (DSPI) modules

Three serial peripheral interfaces

— Full duplex communication ports with interrupt and eDMA request support

— Support for all functional modes from QSPI submodule of QSMCM (MPC5xx family)
— Support for queues in RAM

— Six chip selects, expandable to 64 with external demultiplexers
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— Programmable frame size, baud rate, clock delay, and clock phase on a per-frame basis
— Modified SPI mode for interfacing to peripherals with longer setup time requirements
» Support for up to 60 Mbit/s in slave only Rx mode

1.4.15 Serial Communication Interface Module (LINFlex)

The LINFlex on this device features the following:
e Supports LIN Master mode, LIN Slave mode, and UART mode
* LIN state machine compliant to LIN1.3, 2.0, and 2.1 specifications
* Manages LIN frame transmission and reception without CPU intervention
* LIN features
— Autonomous LIN frame handling
— Message buffer to store as many as 8 data bytes
— Supports messages as long as 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, LIN bus stuck dominant detection)
— Interrupt-driven operation with 16 interrupt sources
* LIN slave mode features
— Autonomous LIN header handling
— Autonomous LIN response handling
* UART mode
— 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, 9-bit, or 16-bit words)
— Configurable parity scheme: none, odd, even, always 0
— Speed as fast as 2 Mbit/s
— Error detection and flagging (parity, noise, and framing errors)
— Interrupt-driven operation with four interrupt sources
— Separate transmitter and receiver CPU interrupt sources
— 16-bit programmable baud-rate modulus counter and 16-bit fractional
— Two receiver wake-up methods
e Support for DMA-enabled transfers
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1.4.16 FlexCAN

» Thirty-two message buffers each

» Full implementation of the CAN protocol specification, Version 2.0B

* Programmable acceptance filters

* Individual Rx filtering per message buffer

» Short latency time for high priority transmit messages

» Arbitration scheme according to message 1D or message buffer number
» Listen-only mode capabilities

» Programmable clock source: system clock or oscillator clock

» Reception queue possible by setting more than one Rx message buffer with the same 1D
* Backwards compatible with previous FlexCAN modules

» Safety CAN features on 1 CAN module as implemented on MPC5604P

1.4.17 Dual-channel FlexRay controller

* Full implementation of FlexRay Protocol Specification 2.1

» Sixty-four configurable message buffers can be handled

* Message buffers configurable as Tx, Rx, or RXFIFO

» Message buffer size configurable

* Message filtering for all message buffers based on FramelD, cycle count, and message 1D
* Programmable acceptance filters for RxFIFO message buffers

» Dual channel, each at up to 10 Mbit/s data rate

1.4.18 Periodic Interrupt Timer (PIT)

The PIT module implements the features below:
» Four general-purpose interrupt timers
e 32-bit counter resolution
» Clocked by system clock frequency
» 32-bit counter for real time interrupt, clocked from main external oscillator
» Can be used for software tick or DMA trigger operation

1.4.19 System Timer Module (STM)

The STM implements the features below:

* Replicated periphery to provide safety measures respective to high safety integrity levels (for
example, SIL 3, ASIL D)

» Up-counter with four output compare registers
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» OS task protection and hardware tick implementation as per current state-of-the-art AUTOSAR
requirement

1.4.20 Motor control (MOTC) peripherals

The peripherals in this section can be used for general-purpose applications, but are specifically designed
for motor control (MOTC) applications.

1.4.20.1 FlexPWM

The pulse width modulator module (FlexPWM) contains three PWM channels, each of which is
configured to control a single half-bridge power stage. There may also be one or more fault channels.

This PWM is capable of controlling most motor types: AC induction motors (ACIM), permanent magnet
AC motors (PMAC), both brushless (BLDC) and brush DC motors (BDC), switched (SRM) and variable
reluctance motors (VRM), and stepper motors.
A FlexPWM module implements the following features:
» 16 bits of resolution for center, edge aligned, and asymmetrical PWMs
» Maximum operating frequency lower than or equal to platform frequency
» Clock source not modulated and independent from system clock (generated via auxiliary PLL)
» Fine granularity control for enhanced resolution of the PWM period
* PWM outputs can operate as complementary pairs or independent channels
» Ability to accept signed numbers for PWM generation
* Independent control of both edges of each PWM output
» Synchronization to external hardware or other PWM is supported
* Double-buffered PWM registers
— Integral reload rates from 1 to 16
— Half-cycle reload capability
» Multiple ADC trigger events can be generated per PWM cycle via hardware
» Fault inputs can be assigned to control multiple PWM outputs
» Programmable filters for fault inputs
* Independently programmable PWM output polarity
* Independent top and bottom deadtime insertion
» Each complementary pair can operate with its own PWM frequency and deadtime values
* Individual software control for each PWM output
» All outputs can be forced to a value simultaneously
*  PWMX pin can optionally output a third signal from each channel
» Channels not used for PWM generation can be used for:
— buffered output compare functions
— input capture functions
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» Enhanced dual-edge capture functionality

» Option to supply the source for each complementary PWM signal pair from any of the following:
— External digital pin
— Internal timer channel
— External ADC input, taking into account values set in ADC high and low limit registers

» Supports safety measures using DMA

1.4.20.2 Cross Triggering Unit (CTU)

The CTU provides automatic generation of ADC conversion requests on user-selected conditions without
CPU load during the PWM period and with minimized CPU load for dynamic configuration.
The CTU implements the following features:

» Cross triggering between ADC, FlexPWM, eTimer, and external pins

» Double-buffered trigger generation unit with as many as eight independent triggers generated from
external triggers

* Maximum operating frequency lower than or equal to platform
» Trigger generation unit configurable in sequential mode or in triggered mode
» Trigger delay unit to compensate the delay of external low-pass filter

» Double-buffered global trigger unit allowing eTimer synchronization and/or ADC command
generation

* Double-buffered ADC command list pointers to minimize ADC trigger unit update
* Double-buffered ADC conversion command list with as many as twenty-four ADC commands
» Each trigger has the capability to generate consecutive commands

» ADC conversion command allows controlling ADC channel from each ADC, single or
synchronous sampling, independent result queue selection

» Supports safety measures using DMA

1.4.20.3 Analog-To-Digital Converter (ADC)

* Four independent ADCs with 12-bit A/D resolution

» Common mode conversion range of 0-5 V or 0-3.3 V
» Twenty-two single-ended input channels

e Supports eight FIFO queues with fixed priority

* Queue modes with priority-based preemption; initiated by software command, internal, or external
triggers

* DMA and interrupt request support

1.4.20.4 eTimer module

Three 16-bit general purpose up/down timer/counters per module are implemented with the following
features:
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» Ability to operate up to platform frequency
* Individual channel capability
— Input capture trigger
— Output compare
— Double buffer (to capture rising edge and falling edge)
— Separate prescaler for each counter
— Selectable clock source
— 0-100% pulse measurement
— Rotation direction flag (quad decoder mode)
* Maximum count rate
— Equals peripheral clock/2 for external event counting
— Equals peripheral clock for internal clock counting
» Cascadeable counters
* Programmable count modulo
* Quadrature decode capabilities
» Counters can share available input pins
» Count once or repeatedly
» Preloadable counters
* Pins available as GP1O when timer functionality is not in use
*  DMA support

1.4.21 Redundancy Control and Checker Unit (RCCU)
The RCCU checks all outputs of the sphere of replication (addresses, data, control signals). It has the
following features:

» Duplicated module to enable high diagnostic coverage (check of checker)

* Replicated IP to be used as checkers on the PBRIDGE output, Flash Controller output, SRAM
output, DMA Channel Mux inputs

1.4.22 Software Watchdog Timer (SWT)

This module implements the features below:

* Replicated periphery to provide safety measures respective to high safety integrity levels (for
example, SIL 3, ASIL D)

» Fault-tolerant output

» Safe internal RC oscillator as reference clock

* Windowed watchdog

* Program flow control monitor with 16-bit pseudorandom key generation

» Provides measures to target high safety integrity levels (for example, SIL 3, ASIL D)
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1.4.23 Fault Collection and Control Unit (FCCU)

The FCCU module has the following features:
* Redundant collection of hardware checker results
» Redundant collection of error information and latch of faults from critical modules on the device
» Collection of test results
» Configurable and graded fault control
— Internal reactions (no internal reaction, NMI, reset, or safe mode)
— External reaction (failure is reported to the outside world via configurable output pins)

1.4.24 System Integration Unit Lite (SIUL)

The SIUL controls MCU reset configuration, pad configuration, external interrupt, general purpose 1/0
(GPI10), internal peripheral multiplexing, and the system reset operation. The reset configuration block
contains the external pin boot configuration logic. The pad configuration block controls the static electrical
characteristics of 1/0 pins. The GPIO block provides uniform and discrete input/output control of the 1/0
pins of the MCU.
The SIUL provides the following features:
» Centralized pad control on a per-pin basis
— Pin function selection
— Configurable weak pullup/pulldown
— Configurable slew rate control (slow/medium/fast)
— Hysteresis on GP1O pins
— Configurable automatic safe mode pad control
* Input filtering for external interrupts

1.4.25 Cyclic Redundancy Checker (CRC) unit

The CRC module is a configurable multiple data flow unit to compute CRC signatures on data written to
an input register.

The CRC unit has the following features:

» Three sets of registers to allow three concurrent contexts with possibly different CRC
computations, each with a selectable polynomial and seed

» Computes 16- or 32-bit wide CRC on the fly (single-cycle computation) and stores the result in an
internal register

* Implements the following standard CRC polynomials:
— xB+x2+x0+1 [16-bit CRC-CCITT]
3244264423 122 16 12 11010 008 T L B A2y
[32-bit CRC-ethernet(32)]
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Key engine to be coupled with communication periphery where CRC application is added to
support implementation of safe communication protocol

Offloads the core from cycle-consuming CRC and helps in checking the configuration signature
for safe start-up or periodic procedures

Connected as a peripheral on the internal peripheral bus
Provides DMA support

1.4.26 Non-Maskable Interrupt (NMI)

The non-maskable interrupt with de-glitching filter is available to support high priority core exceptions.

1.4.27 System Status and Configuration Module (SSCM)
The SSCM on the MPC5675K features the following:

System configuration and status
Debug port status and debug port enable

Multiple boot code starting locations out of reset through implementation of search for valid reset
configuration halfword

Sets up the MMU to allow user boot code to execute as either Classic Power Architecture Book E
code (default) or as Freescale VLE code out of flash

Supports serial bootloading of either Classic Power Architecture Book E code (default) or
Freescale VLE code

Detection of user boot code
Automatic switch to serial boot mode if internal flash is blank or invalid

1.4.28 Nexus Development Interface (NDI)

Per IEEE-ISTO 5001-2008

Real-time development support for Power Architecture core through Nexus class 3 (some class 4
support)

Nexus support to snoop system SRAM traffic

Data trace of FlexRay accesses

Read and write access

Configured via the IEEE 1149.1 (JTAG) port

High bandwidth mode for fast message transmission
Reduced bandwidth mode for reduced pin usage
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1.4.29 |IEEE 1149.1 JTAG Controller (JTAGC)

» |EEE 1149.1-2001 Test Access Port (TAP) interface

» JCOMP input that provides the ability to share the TAP —selectable modes of operation include
JTAGC/debug or normal system operation

» 5-bit instruction register that supports IEEE 1149.1-2001 defined instructions
» 5-bit instruction register that supports additional public instructions
* Three test data registers:

— Bypass register

— Boundary scan register

— Device identification register

» TAP controller state machine that controls the operation of the data registers, instruction register,
and associated circuitry
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Chapter 2
Memory Map

2.1 Introduction

Chapter 2 Memory Map

Table 2-1 shows the high-level memory organization of the MPC5675K microcontroller.

Table 2-1. MPC5675K system memory map overview

Start address Size (KB) Region
Flash memory
0x0000_0000 512 Flash memory
EBI
0x2000_0000 512 EBI
SRAM
0x4000_0000 512 SRAM
DRAM
0x6000_0000 512 DRAM
On-platform peripherals
0x8000_0000 512 Peripherals on PBRIDGE
Not allocated
0xA000_0000 512 Not allocated
Off-platform peripherals
0xC000_0000 512 Peripherals on PBRIDGE
Off-platform peripherals
0xE000_0000 512 Peripherals on PBRIDGE

Table 2-2 shows the memory map for the MPC5675K. All addresses on the MPC5675K, including those
that are reserved, are identified in the table. The addresses represent the physical addresses assigned to
each region or module name. The table also identifies the associated peripheral control register (PCTL)
number and the differences in the memory map between Lock Step Mode (LSM) and Decoupled Parallel

Mode (DPM).
Table 2-2. MPC5675K memory map
Start address | Size (KB) nzrc'r:;rbLer Mode' Region / module name
Flash memory
0x0000_0000 16 — — CFMO Code flash memory array Bank 0
0x0000_4000 16 — — CFMO Code flash memory array Bank 0
0x0000_8000 32 — — CFMO Code flash memory array Bank 0
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Table 2-2. MPC5675K memory map (continued)

Start address | Size (KB) nzrcr:r.rbl;r Mode' Region / module name
0x0001_0000 32 — — CFMO Code flash memory array Bank 0
0x0001_8000 16 — — CFMO Code flash memory array Bank 0
0x0001_C000 16 — — CFMO Code flash memory array Bank 0
0x0002_0000 64 — — CFMO Code flash memory array Bank 0
0x0003_0000 64 — — CFMO Code flash memory array Bank 0
0x0004_0000 16 — — CFM1 Code flash memory array Bank 0
0x0004_4000 16 — — CFM1 Code flash memory array Bank 0
0x0004_8000 32 — — CFM1 Code flash memory array Bank 0
0x0005_0000 32 — — CFM1 Code flash memory array Bank 0
0x0005_8000 16 — — CFM1 Code flash memory array Bank 0
0x0005_C000 16 — — CFM1 Code flash memory array Bank 0
0x0006_0000 64 — — CFM1 Code flash memory array Bank 0
0x0007_0000 64 — — CFM1 Code flash memory array Bank 0
0x0008_0000 256 — — CFMO/CFM1 Code flash memory array Bank 0
0x000C_0000 256 — — CFMO0/CFM1 Code flash memory array Bank 0
0x0010_0000 256 — — CFMO0/CFM1 Code flash memory array Bank 1
0x0014_0000 256 — — CFMO0/CFM1 Code flash memory array Bank 1
0x0018_0000 256 — — CFMO0/CFM1 Code flash memory array Bank 1
0x001C_0000 256 — — CFMO0/CFM1 Code flash memory array Bank 1
0x0020_0000 16 — — CFMO0 Code flash memory array shadow sector
0x0020_4000 496 Reserved
0x0028_0000 16 — — CFM1 Code flash memory array shadow sector
0x0028_4000 1520 Reserved
0x0040_0000 16 — — CFMO Code flash memory array test sector
0x0040_4000 4080 Reserved
0x0080_0000 16 — — DFMO Data flash memory array
0x0080_4000 16 — — DFMO Data flash memory array
0x0080_8000 16 — — DFMO Data flash memory array
0x0080_C000 16 — — DFMO Data flash memory array
0x0081_0000 4032 Reserved
0x00C0_0000 8 — — DFMO Data flash memory array test sector
0x00C0_2000 4088 Reserved
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Table 2-2. MPC5675K memory map (continued)

Start address | Size (KB) PCTL Mode' Region / module name
number
Emulation mapping
0x0100_0000 507904 — Emulation
EBI
0x2000_0000 524288 — EBI
Static RAM (SRAM)
0x4000_0000 512 — LS SRAM (MPC5675K, MPC5674K)
In Lock Step Mode (LSM), space between 0x4008_0000 and
Ox5FFF_FFFF is reserved.
256 — DP SRAM Core_02 (MPC5675K, MPC5674K)
In Decoupled Parallel Mode (DPM), space between
0x4004_0000 and Ox4FFF_FFFF is reserved.
0x5000_0000 256 — DP SRAM Core_13 (MPC5675K, MPC5674K)
In Decoupled Parallel Mode (DPM), space between
0x5004_0000 and Ox5FFF_FFFF is reserved.
0x4000_0000 256 — LS SRAM (MPC5673K)
In Lock Step Mode (LSM), space between 0x4004_0000 and
Ox5FFF_FFFF is reserved.
128 — DP | SRAM Core_02 (MPC5673K)
In Decoupled Parallel Mode (DPM), space between
0x4002_0000 and Ox4FFF_FFFF is reserved.
0x5000_0000 128 — DP SRAM Core_12 (MPC5673K)
In Decoupled Parallel Mode (DPM), space between
0x5002_0000 and Ox5FFF_FFFF is reserved.
Dynamic RAM (DRAM)
0x6000_0000 785408 — — DRAM
Peripherals
0x8FF0_0000 16 — DP PBRIDGE_1
0x8FF0_4000* 16 — DP XBAR_1
0x8FF0_8000 32 Reserved
0x8FF1_0000 16 — DP Memory Protection Unit (MPU_1)
O0x8FF1_4000 64 Reserved
0x8FF2_4000 16 — DP Semaphores (SEMA4_1)
0x8FF2_8000 64 Reserved
0x8FF3_8000 16 — DP Software Watchdog (SWT_1)
0x8FF3_C000 16 — DP System Timer Module (STM_1)
0x8FF4_0000 16 — DP Error Correction Status Module (ECSM_1)
0x8FF4_4000 16 — DP Direct Memory Access Controller (DMA_1)
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Table 2-2. MPC5675K memory map (continued)

Start address | Size (KB) nzrcr:;rbl;r Mode' Region / module name
0x8FF4_8000 16 — DP Interrupt Controller (INTC_1)
0x8FF4_C000 850896 Reserved
0xC3E4_0000 16 112 LS/DP | Parallel Digital Interface (PDI)
0xC3E4_4000 48 Reserved
0xC3E5_0000 16 116 LS/DP | Analog to Digital Converter 2 (ADC_2)
0xC3E5_4000 16 117 LS/DP | Analog to Digital Converter 3 (ADC_3)
0xC3E5_8000 16 Reserved
0xC3E5_C000 16 119 LS/DP | Cross Trigger Unit 1 (CTU_1)
0xC3E6_0000 16 120 LS/DP | Cyclic Redundancy Check Unit 1 (CRCU_1)
0xC3E6_4000 64 Reserved
0xC3E7_4000 16 125 LS/DP | FlexPWM_2
0xC3E7_8000 1072 Reserved
0xC3F8_4000 16 65 LS/DP | External Bus Interface (EBI)
0xC3F8_8000 16 66 LS/DP | Code flash memory 0 Configuration (CFLASHO)
0xC3F8_C000 16 67 LS/DP | DFMO Data flash memory 0 Configuration (DFLASHO)
0xC3F9_0000 16 68 LS/DP | System Integration Unit Lite (SIUL)
0xC3F9_4000 16 69 LS/DP | WakeUp Unit (WKPU)
0xC3F9_8000 16 70 LS/DP | Multi-Port DDR DRAM Controller (MDDRC)
0xC3F9_C000 64 Reserved
0xC3FA_C000 16 75 DP DMA Channel Multiplexer 1 (DMACHMUX_1)
0xC3FB_0000 16 76 LS/DP | Code flash memory 1 Configuration (CFLASH1)
0xC3FB_4000 144 Reserved
0xC3FD_8000 16 86 LS/DP | System Status and Configuration Module (SSCM)
0xC3FD_C000 16 87 LS/DP | Mode Entry Module (MC_ME)
0xC3FE_0000 16 88 LS/DP | Clock Generation Module (MC_CGM)
0xC3FE_4000 16 89 LS/DP | Reset Generation Module (MC_RGM)
0xC3FE_8000 16 90 LS/DP | Power Control Unit (MC_PCU)
0xC3FE_C000 16 Reserved
0xC3FF_0000 16 92 LS/DP | Periodic Interrupt Timer (PIT)
O0xC3FF_4000 16 93 LS/DP | Self-Test Control Unit (STCU)
0xC3FF_8000 981024 Reserved
OxFFEO_0000 16 32 LS/DP | Analog to Digital Converter 0 (ADC_0)
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Table 2-2. MPC5675K memory map (continued)

Start address | Size (KB) ntﬂ)‘;r Mode' Region / module name
OxFFEO0_4000 16 33 LS/DP | Analog to Digital Converter 1 (ADC_1)
O0xFFEO_8000 16 Reserved
OxFFEO_CO000 16 35 LS/DP | Cross Triggering Unit (CTU_0)
OxFFE1_0000 32 Reserved
OxFFE1_8000 16 38 LS/DP |eTimer_0
OxFFE1_C000 16 39 LS/DP |eTimer_1
O0xFFE2_0000 16 40 LS/DP |eTimer_2
OxFFE2_4000 16 41 LS/DP |FlexPWM_0
OxFFE2_8000 16 42 LS/DP | FlexPWM_A1
OxFFE2_C000 16 Reserved
OxFFE3_0000 16 44 LS/DP | Inter-IC Bus Interface Controller 0 (IzCO)
OxFFE3_4000 16 45 LS/DP | Inter-IC Bus Interface Controller 1 (IzC1)
OxFFE3_8000 16 46 LS/DP | Inter-IC Bus Interface Controller 2 (I202)
OxFFE3_C000 16 Reserved
O0xFFE4_0000 16 48 LS/DP | LINFlexD_0
OxFFE4_4000 16 49 LS/DP | LINFlexD_1
OxFFE4_8000 16 50 LS/DP | LINFlexD_2
O0xFFE4_C000 16 51 LS/DP | LINFlexD_3
OxFFE5_0000 96 Reserved
OxFFE6_8000 16 58 LS/DP | Cyclic Redundancy Check Unit 0 (CRCU_0)
OxFFE6_CO000 16 59 LS/DP | Fault Collection and Control Unit (FCCU)
OxFFE7_0000 576 Reserved
0xFFF0_0000 16 — LS PBRIDGE_0, PBRIDGE _1

DP PBRIDGE_0
OxFFF0_4000° 16 — LS XBAR_0, XBAR_1
DP XBAR_O
O0xFFFO0_8000 32 Reserved
OxFFF1_0000 16 — LS Memory Protection Unit (MPU_0), Memory Protection Unit
(MPU_1)
DP Memory Protection Unit (MPU_0)
OxFFF1_4000 64 Reserved
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Table 2-2. MPC5675K memory map (continued)

Start address | Size (KB) nzrcr:r.rbl;r Mode' Region / module name
O0xFFF2_4000 16 — LS Reserved
DP Semaphores (SEMA4_0)
O0xFFF2_8000 64 Reserved
OxFFF3_8000 16 — LS Software Watchdog (SWT_0), Software Watchdog (SWT_1)
DP Software Watchdog (SWT_0)
OxFFF3_C000 16 — LS System Timer Module (STM_0), System Timer Module
(STM_1)
DP System Timer Module (STM_0)
OxFFF4_0000 16 — LS Error Correction Status Module (ECSM_0), Error Correction
Status Module (ECSM_1)
DP Error Correction Status Module (ECSM_0)
OxFFF4_4000 16 — LS Direct Memory Access Controller (DMA_0), Direct Memory
Access Controller (DMA_1)
DP Direct Memory Access Controller (DMA_0)
OxFFF4_8000 16 — LS Interrupt Controller (INTC_0), Interrupt Controller (INTC_1)
DP Interrupt Controller (INTC_0)
O0xFFF4_C000 16 — LS/DP |FEC (Ethernet)
OxFFF5_0000 16 — LS/DP | Coherency Module
OxFFF5_4000 240 Reserved
OxFFF9_0000 16 4 LS/DP |DSPI_0
OxFFF9_4000 16 5 LS/DP |DSPI_1
OxFFF9_8000 16 6 LS/DP |DSPI_2
OxFFF9_CO000 144 Reserved
OxFFFC_0000 16 16 LS/DP | FlexCAN 0 (CANO)
OxFFFC_4000 16 17 LS/DP | FlexCAN 1 (CAN1)
OxFFFC_8000 16 18 LS/DP | FlexCAN 2 (CAN2)
OxFFFC_C000 16 19 LS/DP | FlexCAN 3 (CAN3)
OxFFFD_0000 48 Reserved
OxFFFD_CO000 16 23 LS DMA Channel Multiplexer 0 (DMACHMUX_0),
DMA Channel Multiplexer 1 (DMACHMUX_1)
DP DMA Channel Multiplexer 0 (DMACHMUX_0)
OxFFFE_0000 16 24 LS/DP | FlexRay
OxFFFE_4000 96 Reserved
OxFFFF_C000 16 31 LS/DP |BAM
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Chapter 2 Memory Map

LS = Lock Step Mode, DP = Decoupled Parallel Mode.

Core_1 cannot fetch instructions from here.

Core_0 cannot fetch instructions from here.

Peripherals from address 0x8FF0_4000 to address OxFFEF_FFFF are tied to PBRIDGE_1
Peripherals from address OxFFF0_4000 to address OxFFFF_FFFF are tied to PBRIDGE_O.

a A WO N =
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Chapter 3 Signal Description

Chapter 3
Signal Description

3.1 Package pinouts

Figure 3-1 shows the MPC5675K in the 257 MAPBGA package. Figure 3-2, Figure 3-3, Figure 3-4, and
Figure 3-5 show the MPC5675K in the 473 MAPBGA package.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Al vss_ | vss_ | vDD_ | nexus | nexus | nexus | flexray Cff"%’ VDD_ | fec Ff{)’f fec fec fec fec | VSS_ | VSS_ |A
HVIO | HV_10 | HVIO | MDOfs] | MDO[7} | MDOlg] | CB_Tx |Az-| HVIio | RYDi2l | B | RXDIO] | MDIO | TXCEN | TXDI3] | HVIO | HV_IO
B| VSS_ | VSS_ | mc_cgl | cant r,]\/?élg dspi2 Cfgexﬁ:){ flexray | VSS_ fec fec fec fec ;;C can0 | VDD_ | VSS_ |B
HVIO | VIO | oicout | TxD | YD | cst (B"-| CATX | HVIO | RXDIS] | RXER | RXD[M) | TXER | (g | TXD | HVIO | HVIO
c| voo_ | ™S | yss | Fecu_ | imer0 | etimer0 | etimer0 | etimer0 § f § o | ves_ | Pd g |c
_ | MDO _ _ | flexray | etimer0 | efimer0 | etimer0 | efimer0 | oo\ | fec ec ec can _ | DaTa pdi
HvO | i | WV | Fif) | cB_RX | ETClO] | ETClT] | ETCI2] | ETC) cRs | Txolo] | coL | RXD |HvPBI| St | cLock
D ’,‘V?Slg ﬁé‘g cani | dspi0 |RESERV| etimer0 | etimerd | VDD_ | VSS_ | fec fec fec fec | VDD_ | VSS_ D’}fTiA D‘ﬁA D
o 5 | RXD | SOUT | "ED | ETC[S] | ETCM] |HV_FLA |HV_FLA| TXD[2) | TXD[1] | RX.DV | MDC |HV_PDI| HVIO | % ol
nexus | nexus " pdi pdi pdi
Bl Mpo | mpo gf\xrsg( NMI Llﬁg'v pATA | DATA | pama |E
[0] [ - - [2] [3] [4]
nexus ) ) VDD_ | VDD_ | VDD_ | VDD_ | VDD_ | VDD_ | VDD_ od | pd | pd
F ,\;l‘g’g*[Z] MDO gg%} dSstl\ll1 V2 Y V2 Y Y2 YA YA moCo | paTA | DATA | DATA F
1] COR | COR | COR | COR | COR | COR | COR s 6 | [ 8]
nexus . ’ VDD_ | VSS_ | VSS_ | VSS_ | VSS_ | VSS_ | VDD_ pdi pdi pdi pdi
G| moo Mo | dmo | e v owo v | | v || DATA | DATA | DATA |FRAME_|C
4 = COR | COR | COR | COR | COR | COR | COR o | oo | g | v
nexus . ’ VDD_ | VSS_ | VSS_ | VSS_ | VSS_ | VSS_ | vDD_ pdi pdi VDD_ | flexpwm
Hl Mpo ,}l’\fslb s | e TV Y A VA R T R A YA DATA | DAA | HV_ | o |M
[0] . COR | COR | COR | COR | COR | COR | cORm v | pa | Por | X
o[ vos | nows | dopz | cepi2 VOD_[TVSS VS VSS_ | WSS | VeS| oD o [ e VS equn]
MCKO | MDO8] | CS0 | CS2 - - - - - - - o
COR | COR | COR | COR | COR | COR | COR na | s | POl | X
nexus | nexus . VDD_ | VSS_ | VSS_ | VSS_ | VSS_ | VSS_ | VDD_ flexpwm | flexpwm | flexpwm | flexowm
K nexus | dspi0 K
MSEO_ | MSEO_ | SoS | R T2 LT ARTV2 A L2 VA TV BNTYR 0 0 0 0
BO] | B . COR | COR | COR | COR | COR | COR | COR X2 | ox@ | A | o
1 nexus VDD_ | VSS_ | VSS_ | VSS_ | VSS_ | VSS. | VDD_ VDD_HV flexpwm
L E’\‘/%’SB Er{%IUSB dssg;(z MDO (K2 Y2 Y2 Y2 R T2 B T2 T _DRAM_| TCK 0 0 |t
| = 13 1
COR | COR | COR | COR | COR | COR | cORm VREF B
VDD_ [ nexus VDD_ | VDD_ | VDD_ | VDD_ | VDD_ | VDD_ | VDD_ flexpwm flexpwm
My oo | e | Moo v owo v | w | v | | w o | o | s | 1 M
osg | M- (2] COR | COR | COR | COR | COR | COR | COR B2l A
. flexpwm | flexpwm | flexpwm | flexowm
Mooun | 50 | 220 |5 | g
. - B3 | Az | A0 | B
Pl YSS- mgser | dspi0 | VDD | etimert | etimert | adco | etimert | vSS_ | vDD_ | 2%0 | etimert | etimert | ypp_ | expwm | flexpum | flespurn | p
0sc OS2 | V_PLL| ETC[] | ETC[2) | AND | ETC(3] | HVIO | HVIO | 4G | ETC4] | ETCIS] | HVIO | wor | a | sl
R| XTAL | FCOU_ |VsS HV| dspit | adc2 | adee | YDD- | A2 | WBD- 1 ageg | %0 | ager |vREG G| fino | vss | exewm ) fleum g
out | Fol | 10 | css | ANl | AN (0ol S [ abRoz| ANE | G | AN | TRL| TXO | HVIO | | gy
T| vss_ | vOD_ | dspi2 | aded | adca | a2 | Vor- | A2 | WSS agoo | A0 ager | oadct | o | etimert | vDD_ | vss_ [T
HVIO | HVJIO | SOUT | ANDDL | ANBI | ANZ [0 | a5 | sgR oo | ANIT | AN | ANL | AN | RXD | ETCIO] | HVIO | HV.IO
U| vss_ | vss | dpi2 | adcs | adca | adcp | A2 | adc2 ) VDD WSS\ adc0 | WREG\RESETvpp hy| YD | vss | vss |U
HVIO | HVIO | SN | AN | AN | AN (SRS R R | NG | eie | SUP | PMU'| fyg | HVO | HVIO
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Figure 3-1. MPC5675K 257 MAPBGA pinout (top view)
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Chapter 3 Signal Description

1 2 3 4 5 6 7 8 9 10 11 12
A VSS_ VSS_ VDD_ nexus nexus nexus flexray flexray fec fec fec fec
HV_IO HV_IO HV_IO MDOI[5] MDQ[7] MDO[9] CB_TX |CA_TR_EN| RX_DV MDIO TX_CLK TX_EN
B VSS_ VSS_ mc_cgl cani nexus dspi2 flexray flexray fec fec fec fec
HV_IO HV_IO clk_out TXD MDO[14] CSt CB_TR.EN| CA_TX RXDI[3] RX_ER TXD[0] RXDI0]
C VDD_ nexus VSS_ FCCU_ flexray etimer0 etimer0 etimer0 etimer0 fec fec fec
HV_IO | MDO[15] | HV_IO Fi1] CB_RX ETC[4] ETC[1] ETC[2] ETC[3] TXD[2] TXD[1] CRS
D nexus nexus cani dspi0 etimer0 etimer0 VDD_ VSS_ VSS_ VSS_
MDO[1] | MDO[3] RXD sour | RESERVED ETC5] ETC[0] HV_IO HV_IO Jeoup HV IO | HV_FLA
E nexus nexus flexray NMI
MDO[0] MDO[2] CA_RX
F nexus nexus nexus nexus VDD_ VDD_ VDD_ VDD_ VDD_ VDD_ VDD_
MDO[10] MDO[11] MDOI6] MDO[4] LvV_COR LvV_COR LV_COR Lv_COR LV_COR LV_COR LvV_COR
G nexus VDD_ nexus nexus VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
MCKO HV_IO MDO[8] | MSEO_BJ[1] LvV_COR LV_COR LV_COR Lv_COR LV_COR LV_COR LvV_COR
H nexus VSS_ nexus nexus VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
EVTO_B HV_I0O |MSEO_B[0]| EVTI_B LvV_COR LvV_COR LV_COR Lv_COR LV_COR LV_COR LvV_COR
J nexus nexus nexus dspit VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
RDY_B MDO[13] MDQ[12] SIN LV_COR LV_COR LV_COR LvV_COR LV_COR LV_COR LvV_COR
K dspi0 dspit dspit dspit VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
SCK CS0 SCK SOUT LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_.COR | LV_COR
L dspi0 dspi2 dspi2 VSS_ VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
CSo CS2 CSo HV_IO LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_.COR | LV_COR
M | flexowm0 VDD_ dspi0 VDD_ VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
X[0] HV_IO SIN HV_IO LV_COR LV_COR LV_COR LvV_COR LV_COR LV_COR LvV_COR

Figure 3-2. MPC5675K 473 MAPBGA pinout (horthwest, viewed from above)
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Chapter 3 Signal Description

N | flexowmo VSS_ flexowm0 | flexpwmO VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
Al0] HvV_IO X[1] B[2] LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_COR
p | flexpwm0 | flexpwm0 | flexpwm0 | flexpwm0 VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
B[0] B[1] Al2] Al3] LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_.COR | LV_COR
R | flexowm0 | flexpwmO | flexpwmO VSS_ VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
X2] X[3] All] HV_IO LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_COR
T | flexowmO | flexpwm1 | flexpwm1 VDD_ VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
B[3] Al0] All] HV_IO LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_.COR | LV_COR
u | flexowmt | flexpwm1 | flexpwm1 dspi2 VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
B[0] B[1] Al2] SCK LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_COR
v VDD_ VDD_ flexpwm1 dspit VDD_ VDD_ VDD_ VDD_ VDD_ VDD_ VDD_
Hv_0SC HvV_IO B[2] Cs2 LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_COR
VSS dspi0 VSS
W _ _
XTALIN HvV_IO CS3 LV_PLL
v VSS_ RESET dspi0 VDD_ flexpwm1 adc3 adc2_adc3 | adc2_adc3 | etimert etimer1 etimer1 VSS_
Hv_0SC CS2 LV_PLL X[0] AN[0] AN[11] AN[14] ETC[1] ETC[2] ETC[3] HV_IO
AA | XTALOUT FCCU_ VSS_ dspit flexpwm1 adc3 adc2_adc3 adc2 VDD_ VSS_ adc0 adc0
Fl0] HvV_IO CS3 X[] AN[1] AN[12] AN[O] HV_ADV | HV_ADV AN[2] AN[5]
AB VSS_ VDD_ dspi2 flexowm1 | flexpwm1 adc3 adc2_adc3 adc2 adc2 adc0 adc0 adc0
HV_IO Hv_IO SouT X[2] X[3] AN[2] AN[13] AN[1] AN[2] AN[0] AN[4] AN[6]
AC VSS_ VSS_ dspi2 flexpwm1 | flexpwm? adc3 VDD_HV_ | VSS_HV_ adc2 adc0 adc0 VDD_
HV_IO HvV_IO SIN Al3] B[3] AN[3] ADR_23 | ADR_23 AN[3] AN[1] AN[3] | HV_ADR_0
1 2 3 4 5 6 7 8 9 10 11 12

Figure 3-3. MPC5675K 473 MAPBGA pinout (southwest, viewed from above)

13 14 15 16 17 18 19 20 21 22 23
fec VDD_ pdi pdi pdi pdi pdi pdi pdi VSS_ VSS_ A
TXD[3] HV_IO DATA[3] DATA[1] CLOCK DATA[7] DATA[10] DATA[13] DATA[15] HV_IO HV_IO
fec VSS_ pdi pdi pdi pdi pdi pdi can0 VDD_ VSS_ B
TX_ER HV_IO DATA[6] DATA[4] DATA[0] LINE_V DATA[9] DATA[14] TXD HV_IO HV_IO
fec fec fec pdi pdi pdi pdi can0 VSS_ siul dramc c
RX_CLK RXD[1] coL DATA[5] DATA2] DATA[8] DATA[12] RXD HV_PDI | GPIO[197] CAS
VDD_ fec fec VDD_ VSS_ pdi pdi VDD_ drame siul dramc D
HV_FLA RXD[2] MDC HV_PDI HV_PDI DATA[11] FRAME_V HV_PDI BA[1] GPIO[195] BA[0]
me_cgl siul dramc dramc E
clk_out GPIO[149] CS0 BA[2]
VDD_ VDD_ VDD_ VDD_ VDD_ VDD_ dramc siul siul dramc F
LV_COR LV_COR LV_COR LV_COR LV_COR LV_COR RAS GPIO[194] | GPIO[148] D[5]
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ siul drame drame dramc G
LV_COR LV_COR LV_COR LV_COR LV_COR LV_COR GPIO[196] DQS[0] DMI0] D[7]
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ dramc VDD_HV_ | VDD_HV_ | VSS HV_ |
LV_COR LV_COR LV_COR LV_COR LV_COR LV_COR D[2] DRAM_VTT DRAM DRAM
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ dramc drame drame dramc J
LV_COR LV_COR LV_COR LV_COR LV_COR LV_COR D[0] D[1] D[3] D[6]
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ VSS_ drame drame dramc K
LV_COR LV_COR LV_COR LV_COR LV_COR LV_COR HV_IO D[4] D[8] D9
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ VDD_ VDD_HV_ | VSSHV_ | VDD_HV_ | |
LV_COR LV_COR LV_COR LV_COR LV_COR LV_COR HV_IO DRAM_VTT DRAM DRAM
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ dramc drame drame dramc M
LV_COR LV_COR LV_COR LV_COR LV_COR LV_COR oDT WEB D[11] D[10]

Figure 3-4. MPC5675K 473 MAPBGA pinout (northeast, viewed from above)
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VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ dramc dramc dramc dramc N
LvV_COR LvV_COR LV_COR LV_COR Lv_COR LV_COR DQS[1] DM[1] D[13] D[12]
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ dramc dramc VSS HV_ | VDD HV_ | p
LV_COR LvV_COR LV_COR LV_COR LvV_COR LV_COR D[14] D[15] DRAM DRAM
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ VDD_HV_ dramc dramc dramc R
LvV_COR LvV_COR LV_COR LV_COR Lv_COR LV_COR DRAM_VREF |  ADD[3] CKE CLKB
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ dramc dramc dramc dramc T
LvV_COR LvV_COR LV_COR LV_COR Lv_COR LV_COR ADD[8] ADD[9] ADDI[1] CLK
VSS_ VSS_ VSS_ VSS_ VSS_ VDD_ dramc dramc VDD_HV_ dramc U
LV_COR LvV_COR LV_COR LV_COR Lv_COR LV_COR ADD[6] ADD[12] DRAM ADD[0]
VDD_ VDD_ VDD_ VDD_ VDD_ VDD_ lin0 dramc VSS_HV_ dramc v
Lv_COR LV_COR LV_COR LV_COR Lv_COR LV_COR TXD ADDJ[13] DRAM ADD[2]
lin0 dramc dramc dramc w
RXD ADD[14] ADD[7] ADD[4]
VDD adc0_adc1 etimert etimert adcl adct dramc dramc dramc
— — Y
HV_IO AN[11] ETC[5] ETC[4] AN[8] AN[6] TCK VDD_HV_IO ADDJ[15] ADD[11] ADD[5]
adc0 adc0_adc1 adc1 adc1 adc1 adc1 DI etimer1 VSS_HV 10 lin1 dramc AA
AN[8] AN[12] AN[0] AN[2] AN[5] AN[7] ETC[0] TXD ADD[10]
adc0 adc0_adc1 adct adct adcl lin1 VDD, VSS
— - — AB
AN[7] AN[13] AN[1] AN[3] AN[4] 0O ™S RESERVED RXD HV_IO HV_IO
VSS_ adc0_adc1 VDD_ VSS_ VDD_ VREG CTRL VSS_ RESET_ | VREG_INT_ VSS_ VSS_ AC
HV_ADR_0 AN[14] HV_ADR_1 | HV_ADR_1 | HV_PMU - HV_PMU SUP ENABLE HV_IO HV_IO
13 14 15 16 17 18 19 20 21 22 23

Figure 3-5. MPC5675K 473 MAPBGA pinout (southeast, viewed from above)

3.2 Pin descriptions

The following sections provide signal descriptions and related information about the functionality and configuration for this
microcontroller.

3.2.1 Multiplexed pins

Table 3-1 shows the pin multiplexing for the MPC5675K in the 257 MAPBGA package. Table 3-2 shows the pin multiplexing for the
MPC5675K in the 473 MAPBGA package.
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Table 3-1. 257 MAPBGA pin multiplexing

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
A4 GPIO | nexus AO: siul_GPIO[114] l:_ — disabled GP Slow/ VDD_HV_IO
MDO[5]" Al _ l_ Fast
A2: npc_wrapper_MDOI[5] l: _
A3: _
A5 GPIO | nexus AO0: siul_GPIO[112] I _ — disabled GP Slow/ VDD_HV_IO
MDO[7]’ Al: _ l:_ Fast
A2: npc_wrapper_MDO[7] I: _
A3: _
A6 GPIO | nexus AO0: siul_GPIO[110] I: _ — disabled GP Slow/ VDD_HV_IO
MDO[9]" Al _ l_ Fast
A2: npc_wrapper_MDOI[9] l: _
A3: _
A7 GPIO | flexray AO0: siul_GPIO[51] I _ — disabled GP Slow/ VDD_HV_IO
CB_TX A1: flexray_CB_TX l: _ Symmetric
A2: [
A3: _
A8 GPIO | flexray AO0: siul_GPI0[47] I: ctu0_EXT_IN — disabled GP Slow/ VDD_HV_IO
CA_TR_EN | At: flexray_CA_TR_EN I: flexpwmO_EXT_SYNC Symmetric
A2: l:
A3: _
A10 | GPIO |fec AO0: siul_GPIO[213] I: fec_RXD[2] — disabled GP Slow/ VDD_HV_IO
RXD[2] Al _ I _ Medium
A2: I: siul_EIRQ[21]
A3: dspi2_SOUT
A11 | GPIO |fec AO0: siul_GPIO[209] I: fec_RX_CLK — disabled GP Slow/ VDD_HV_IO
RX_CLK A1: flexray_DBG2 l: _ Medium
A2: etimer2_ETC[2] I: siul_EIRQ[25]
A3: dspi0_CS6
A12 | GPIO |fec AO0: siul_GPIO[211] I: fec_RXDI[0] — disabled GP Slow/ VDD_HV_IO
RXDI[0] A1:i2c1_clock I: _ Medium
A2: I: siul_EIRQ[27]
A3: _
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
A13 | GPIO |fec AO0: siul_GPIO[198] I: _ — disabled GP Slow/ VDD_HV_IO
MDIO A1: fec_MDIO l: _ Medium
A2: I: siul_EIRQ[28]
A3: dspi2_CS0
A14 | GPIO |fec AO0: siul_GPI0O[200] I _ — disabled GP Slow/ VDD_HV_IO
TX_EN A1:fec_TX_EN I: _ Medium
A2: _ I _
A3: lin0_TXD
A15 |GPIO |fec AO0: siul_GPI0[204] I: flexpwm1_FAULT[2] — disabled GP Slow/ VDD_HV_IO
TXD[3] A1: fec_TXDI[3] I: _ Medium
A2: I: siul_EIRQ[29]
A3: dspi2_CS2
B3 GPIO | mc_cgl AO0: siul_GPIO[22] I _ — disabled GP Slow/ VDD_HV_IO
clk_out A1: mc_cgl_clk_out I: _ Fast
A2: etimer2_ETCI[5] I: siul_EIRQ[18]
A3: _
B4 GPIO | cant AO: siul_GPIQ[14] l:_ — disabled GP Slow/ VDD_HV_IO
TXD A1l:can1_TXD l: Medium
A2: I: siul_EIRQ[13]
A3: _
B5 GPIO | nexus AO0: siul_GPIO[219] I _ — disabled GP Slow/ VDD_HV_IO
MDO[14]" | A1: _ I Fast
A2: npc_wrapper_MDOQO[14] I: _
A3: can3_TXD
B6 GPIO | dspi2 AO0: siul_GPIO[9] I: flexpwmO_FAULT[O] — disabled GP Slow/ VDD_HV_IO
CSHt A1: dspi2_CSt I: lin3_RXD Medium
A2: I: can2_RXD
A3: _
B7 GPIO | flexray AO0: siul_GPIO[52] I _ — disabled GP Slow/ VDD_HV_IO
CB_TR_EN | Af: flexray CB_TR_EN l: _ Symmetric
A2: [
A3: _
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
B8 GPIO | flexray AO0: siul_GPI0[48] I: ctu1_EXT_IN — disabled GP Slow/ VDD_HV_IO
CA_TX A1: flexray_CA_TX I:_ Symmetric
A2: _ l:_
A3: _
B10 |GPIO |fec AO0: siul_GPIO[214] I: fec_RXD[3] — disabled GP Slow/ VDD_HV_IO
RXDI[3] A1:i2c1_data I: _ Medium
A2: _ l:_
A3: _
B11 GPIO | fec AO0: siul_GPIO[215] I: fec_RX_ER — disabled GP Slow/ VDD_HV_IO
RX_ER Al _ l:_ Medium
A2: _ l:_
A3: dspi0_CSt
B12 |GPIO |fec AO0: siul_GPI0[212] I: fec_RXD[1] — disabled GP Slow/ VDD_HV_IO
RXDI[1] A1: dspi1_CS1 I _ Medium
A2: etimer2_ETCI[5] I: _
A3: _
B13 |GPIO |fec AO0: siul_GPIO[205] I: flexpwm1_FAULT[3] — disabled GP Slow/ VDD_HV_IO
TX_ER A1:fec_TX_ER I:in0_RXD Medium
A2: dspi2_CS3 l: _
A3: _
B14 |GPIO |fec AO0: siul_GPI10[207] I: fec_TX_CLK — disabled GP Slow/ VDD_HV_IO
TX_CLK A1: flexray_DBGO I _ Medium
A2: etimer2_ETC[4] l: _
A3: dspi0_CS4
B15 |GPIO |can0 AO0: siul_GPIO[16] I: _ — disabled GP Slow/ VDD_HV_IO
TXD A1:can0_TXD l: _ Medium
A2: _ I: siul_EIRQ[15]
A3: sscm_DEBUGI0]
c2 GPIO | nexus AO0: siul_GPI10[220] I: can3_RXD — disabled GP Slow/ VDD_HV_IO
MDO[15]" | At: I: can2_RXD Fast
A2 R

: Hpc_wrapper_MDO[1 5]

A3: _
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
C5 GPIO | flexray AO0: siul_GPIO[50] I: flexray_CB_RX — disabled GP Slow/ VDD_HV_IO
CB_RX Al: _ l: _ Medium
A2: ctu1l_EXT_TGR I:_
A3: _
Ccé6 GPIO | etimer0 AO0: siul_GPIO[0] I: dspi2_SIN — disabled GP Slow/ VDD_HV_IO
ETCIO] A1: etimer0_ETCJO] l: _ Medium
A2: _ I: siul_EIRQ[0]
A3: _
C7 GPIO | etimer0 AOQ: siul_GPIO[1] l:_ — disabled GP Slow/ VDD_HV_IO
ETCI[1] A1: etimer0_ETC[1] I: _ Medium
A2: _ I: siul_EIRQ[1]
A3: _
Ccs8 GPIO | etimer0 AO0: siul_GPIO[2] I _ — disabled GP Slow/ VDD_HV_IO
ETCI[2] A1: etimer0_ETC[2] I _ Medium
A2: _ I: siul_EIRQ[2]
A3: _
C9 GPIO | etimer0 AOQ: siul_GPIO[3] l: _ — pulldown GP Slow/ VDD_HV_IO
ETCI3] A1: etimer0_ETC[3] I: mc_rgm_ABS[2] Medium
A2: I: siul_EIRQ[3]
A3: _
C11 | GPIO |fec AO0: siul_GPIO[208] I: fec_CRS — disabled GP Slow/ VDD_HV_IO
CRS A1: flexray_DBG1 I _ Medium
A2: etimer2_ETC[3] l: _
A3: dspi0_CS5
C12 |GPIO|fec AO0: siul_GPIO[201] I: _ — disabled GP Slow/ VDD_HV_IO
TXDIO0] A1: fec_TXDI[O] I: _ Medium
A2: etimer2_ETC[1] I:
A3: _
C13 |GPIO |fec AO0: siul_GPIO[206] I _ — disabled GP Slow/ VDD_HV_IO
COL A1:fec_COL I _ Medium
A2: _ I:_
A3:lin1_TXD
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Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
C14 | GPIO |can0 AO: siul_GPIQ[17] I: can0_RXD — disabled GP Slow/ VDD_HV_IO
RXD Al: _ I: can1_RXD Medium
A2: I: siul_EIRQ[16]
A3: sscm_DEBUG(1]
C16 | GPIO | pdi AO0: siul_GPIO[136] I: pdi_DATA[5] — disabled PDI VDD_HV_PDI
DATA[5] A1: flexpwm2_A[0] l: _ Medium
A2: _ I:_
A3: etimer1_ETCJ0]
C17 | GPIO | pdi AO0: siul_GPIO[128] I: pdi_CLOCK — disabled PDI VDD_HV_PDI
CLOCK A1: flexpwm2_B[1] I: _ Medium
A2: l:
A3: etimer1_ETC[3]
D1 GPIO | nexus AO0: siul_GPIO[85] I: _ — disabled GP Slow/ VDD_HV_IO
MDO[2]' Al: _ l:_ Fast
A2: npc_wrapper_MDO[2] I: _
A3: _
D2 GPIO | nexus AO0: siul_GPIO[84] I: _ — disabled GP Slow/ VDD_HV_IO
MDO[3]! Al _ I _ Fast
A2: npc_wrapper_MDOI[3] l: _
A3: _
D3 GPIO | can1 AO0: siul_GPIO[15] I: can1_RXD — disabled GP Slow/ VDD_HV_IO
RXD Al: _ I: can0_RXD Medium
A2: I: siul_EIRQ[14]
A3: _
D4 GPIO | dspi0 AO0: siul_GPIO[38] I: _ — disabled GP Slow/ VDD_HV_IO
SOuUT A1: dspi0_SOUT l: _ Medium
A2: I: siul_EIRQ[24]
A3: sscm_DEBUG(6]
D6 GPIO | etimer0 AO0: siul_GPI0[44] I: _ — disabled GP Slow/ VDD_HV_IO
ETCI5] A1: etimer0_ETCI[5] I _ Medium
A2: [
A3: _

€6
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
D7 GPIO | etimer0 AO0: siul_GPIO[43] I: _ — pulldown GP Slow/ VDD_HV_IO
ETC[4] A1: etimer0_ETC[4] I: mc_rgm_ABS[0] Medium
A2: l:
A3: _
D10 |GPIO |fec AO0: siul_GPI0[203] I: flexowm1_FAULT[1] — disabled GP Slow/ VDD_HV_IO
TXD[2] A1:fec_TXD[2] I: _ Medium
A2: _ I:_
A3: _
D11 GPIO | fec AO0: siul_GPIO[202] I: flexpwm1_FAULT[O] — disabled GP Slow/ VDD_HV_IO
TXD[1] A1:fec_TXDI[1] I: _ Medium
A2: _ I:_
A3: dspi2_SCK
D12 |GPIO |fec AO0: siul_GPI10[210] I: fec_RX_DV — disabled GP Slow/ VDD_HV_IO
RX_DV A1: flexray_DBG3 I: _ Medium
A2: etimer2_ETCI0] l: _
A3: dspi0_CS7
D13 |GPIO fec AO0: siul_GPIO[199] I: _ — disabled GP Slow/ VDD_HV_IO
MDC A1: fec_MDC I: lin1_RXD Medium
A2: _ I _
A3: _
D16 |GPIO | pdi AO0: siul_GPIO[131] I: pdi_DATA[0] — disabled PDI VDD_HV_PDI
DATA[O] Al _ I: _ Medium
A2:1in3_TXD I: flexpwm2_FAULT[2]
A3: _
D17 |GPIO | pdi AO0: siul_GPIO[132] I: pdi_DATA[1] — disabled PDI VDD_HV_PDI
DATA[1] A1: flexpwm?2_B[3] I:_ Medium
A2: _ I _
A3: _
E2 GPIO | nexus AO0: siul_GPIO[86] I: _ — disabled GP Slow/ VDD_HV_IO
MDOJ[1]’ Al: _ l:_ Fast
A2: npc_wrapper_MDO[1] I: _

A3: _
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
E3 GPIO | flexray AO0: siul_GPIO[49] I: flexray_CA_RX — disabled GP Slow/ VDD_HV_IO
CA_RX Al: _ l: _ Medium
A2: ctu0_EXT_TGR I:_
A3: _
E14 |GPIO | pdi AO0: siul_GPIO[129] I: pdi_LINE_V — disabled PDI VDD_HV_PDI
LINE_V Al _ l: _ Medium
A2:1in2_TXD I: flexpwm2_FAULT[0]
A3: _
E15 |GPIO | pdi AO0: siul_GPIO[133] I: pdi_DATA[2] — disabled PDI VDD_HV_PDI
DATA[2] A1: flexpwm?2_A[1] l:_ Medium
A2: _ I:_
A3: etimer1_ETC[2]
E16 |GPIO |pdi AO0: siul_GPIO[134] I: pdi_DATA[3] — disabled PDI VDD_HV_PDI
DATA[3] A1: flexpwm2_X[1] I _ Medium
A2: _ l:_
A3: _
E17 |GPIO | pdi AO0: siul_GPIO[135] I: pdi_DATA[4] — disabled PDI VDD_HV_PDI
DATA[4] A1: flexpwm?2_A[2] I:_ Medium
A2: _ I:_
A3: etimer1_ETC[4]
F1 GPIO | nexus AO0: siul_GPIO[113] I: _ — disabled GP Slow/ VDD_HV_IO
MDO[6]'! | At:_ I: _ Fast
A2: npc_wrapper_MDO[6] I: _
A3: _
F2 GPIO | nexus AO0: siul_GPIO[108] I: _ — disabled GP Slow/ VDD_HV_IO
MDO[11]'  |A1: _ I _ Fast
A2: npc_wrapper_MDOQO[11] l: _
A3: _
F3 GPIO | dspit AO0: siul_GPIO[7] I: _ — disabled GP Slow/ VDD_HV_IO
SOUT A1: dspi1_SOUT I _ Medium
A2: I: siul_EIRQ[7]
A3: _
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Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
F4 GPIO | dspi1 AO0: siul_GPIO[8] I: dspi1_SIN — disabled GP Slow/ VDD_HV_IO
SIN Al: _ l: _ Medium
A2: I: siul_EIRQ[8]
A3: _
F14 | GPIO | mc_cgl AO0: siul_GPI0[233] I: _ — disabled PDI Fast VDD_HV_PDI
clk_out A1: mc_cgl_clk_out l: _
A2: etimer2_ETCI[5] l: _
A3: _
F15 |GPIO | pdi AO0: siul_GPIO[137] I: pdi_DATA[6] — disabled PDI VDD_HV_PDI
DATA[6] A1: flexpwm?2_B[0] l:_ Medium
A2: l:
A3: etimer1_ETC[1]
F16 | GPIO | pdi AO0: siul_GPIO[138] I: pdi_DATA[7] — disabled PDI VDD_HV_PDI
DATA[7] A1: flexpwm2_B[2] I _ Medium
A2: [
A3: etimer1_ETC[5]
F17 |GPIO | pdi AO0: siul_GPIO[139] I: pdi_DATA[8] — disabled PDI VDD_HV_PDI
DATA[8] A1: flexpwm?2_A[3] I:_ Medium
A2: _ I _
A3: _
G1 GPIO | nexus AO0: siul_GPIO[115] I: _ — disabled GP Slow/ VDD_HV_IO
MDO[4]" | Al:_ I Fast
A2: npc_wrapper_MDO[4] I: _
A3: _
G3 GPIO | dspi0 AO0: siul_GPIO[37] I: flexpwmO_FAULT[3] — disabled GP Slow/ VDD_HV_IO
SCK A1: dspi0_SCK l: _ Medium
A2: I: siul_EIRQ[23]
A3: sscm_DEBUGI5]
G4 GPIO | dspit AO0: siul_GPIO[6] I: _ — disabled GP Slow/ VDD_HV_IO
SCK A1: dspi1_SCK I: _ Medium
A2: _ I: siul_EIRQ[6]
A3: _
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
G14 | GPIO | pdi AO0: siul_GPIO[140] I: pdi_DATA[9] — disabled PDI VDD_HV_PDI
DATA[9] A1: flexpwm2_X[2] I:_ Medium
A2: _ I:_
A3: _
G15 |GPIO | pdi AO0: siul_GPIO[141] I: pdi_DATA[10] — disabled PDI VDD_HV_PDI
DATA[10] A1: flexpwm?2_X[3] l: _ Medium
A2: _ l:_
A3: _
G16 | GPIO | pdi AO0: siul_GPIO[142] I: pdi_DATA[11] — disabled PDI VDD_HV_PDI
DATA[11] A1: flexpwm?2_X[0] l:_ Medium
A2: _ I:_
A3: _
G17 | GPIO | pdi AO0: siul_GPIO[130] I: pdi_FRAME_V — disabled PDI VDD_HV_PDI
FRAME_V |Af1:_ I: in2_RXD Medium
A2: _ I: flexpwm2_FAULT[1]
A3: _
H1 GPIO | nexus AO0: siul_GPIO[109] l:_ — disabled GP Slow/ VDD_HV_IO
MDO[10]'  |A1:_ I _ Fast
A2: npc_wrapper_MDOQO[10] l: _
A3: _
H3 GPIO | dspi0 AO0: siul_GPIO[36] I: _ — disabled GP Slow/ VDD_HV_IO
CSO0 A1: dspi0_CS0 I: _ Medium
A2: I: siul_EIRQ[22]
A3: sscm_DEBUG[4]
H4 GPIO | dspit AO0: siul_GPIQ[5] I: _ — disabled GP Slow/ VDD_HV_IO
CSo A1: dspi1_CS0 I:_ Medium
A2: _ I: siul_EIRQ[5]
A3: dspi0_CS7
H14 | GPIO | pdi AO0: siul_GPIO[143] I: pdi_DATA[12] — disabled PDI VDD_HV_PDI
DATA[12] At: I: in3_RXD Medium

A2:

A3: _

: flexpwm2_FAULT(3]

suonduosap uid



86

1010NpUODIWSS 8[BdS98l

6 "N\9Y ‘|enue) 99UdJ3J9Y 19]|0JIUO0I0IIIN MNSZ95DdIN

Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
H15 | GPIO | pdi AO0: siul_GPIO[144] I: pdi_DATA[13] — disabled PDI VDD_HV_PDI
DATA[13] A1: pdi_SENS_SEL[2] I: _ Medium
A2: ctul_EXT_TGR l: _
A3: _
H17 | GPIO | flexpwmO AO0: siul_GPIO[194] I _ — disabled DRAM VDD_HV_IO
X[0] A1: flexpwm0_X[0] I: _ ACC
A2: ebi_AD28 I: _
A3: _
J1 GPIO | nexus AO0: siul_GPIO[87] I: _ — disabled GP Slow/ VDD_HV_IO
MCKO Al: _ I: _ Fast
A2: npc_wrapper_MCKO l: _
A3: _
J2 GPIO | nexus AO0: siul_GPIO[111] I _ — disabled GP Slow/ VDD_HV_IO
MDO[8]' Al: _ l:_ Fast
A2: npc_wrapper_MDOI[8] I: _
A3: _
J3 GPIO | dspi2 AO0: siul_GPIO[10] I: _ — disabled GP Slow/ VDD_HV_IO
CSo A1: dspi2_CS0 I:_ Medium
A2: I: siul_EIRQ[9]
A3: can3_TXD
J4 GPIO | dspi2 AO0: siul_GPIO[42] I: flexpwmO_FAULT[1] — disabled GP Slow/ VDD_HV_IO
CSs2 A1: dspi2_CS2 I: _ Medium
A2: lin3_TXD I: _
A3: can2_TXD
J14 | GPIO | pdi AO0: siul_GPIO[145] I: pdi_DATA[14] — disabled PDI VDD_HV_PDI
DATA[14] A1: pdi_SENS_SEL[1] I: _ Medium
A2:i2c2_clock l:
A3: _
J15 | GPIO | pdi AO0: siul_GPIO[146] I: pdi_DATA[15] — disabled PDI VDD_HV_PDI
DATA[15] A1: pdi_SENS_SEL][0] I: ctul_EXT_IN Medium
A2: i2c2_data l: _
A3:
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Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
J17 | GPIO | flexpwmO AO0: siul_GPIO[195] I: _ — disabled DRAM VDD_HV_IO
X[1] A1: flexpwm0_X[1] I: _ ACC
A2: ebi_AD29 I: _
A3: _
K1 GPIO | nexus AO0: siul_GPIO[89] I: _ — disabled GP Slow/ VDD_HV_IO
MSEO_B[0]' | Al: _ l:_ Fast
A2: npc_wrapper_MSEQO_B[0] |I: _
A3: _
K2 GPIO | nexus AO0: siul_GPIO[88] I: _ — disabled GP Slow/ VDD_HV_IO
MSEO_B[1]" | At: _ l_ Fast
A2: npc_wrapper_MSEQO_B[1] |I: _
A3: _
K3 GPIO | nexus AO0: siul_GPI0[216] I: _ — disabled GP Slow/ VDD_HV_IO
RDY_B Al _ I: _ Fast
A2: nexus_RDY_B l: _
A3: _
K4 GPIO | dspi0 AO0: siul_GPIO[39] I: dspi0_SIN — disabled GP Slow/ VDD_HV_IO
SIN Al: _ l: _ Medium
A2: _ I _
A3: sscm_DEBUG([7]
K14 | GPIO | flexpwmO AO0: siul_GPIO[196] I: _ — disabled DRAM VDD_HV_IO
X[2] A1: flexpwm0_X[2] I: _ ACC
A2: ebi_AD30 I: _
A3: _
K15 | GPIO | flexpwmO AO0: siul_GPIO[197] I: _ — disabled DRAM VDD_HV_IO
X[3] A1: flexpwmO_X[3] I: _ ACC
A2: ebi_AD31 I: _
A3: _
K16 | GPIO | flexpwmO AO0: siul_GPIO[149] I: _ — disabled DRAM VDD_HV_IO
A[1] Al: l: _ ACC
A2: ebi_RD_WR I _
A3: flexpwmO_A[1]
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
K17 | GPIO | flexpwmO AO0: siul_GPI0[148] I: _ — disabled DRAM VDD_HV_IO
B[0] Al _ I: _ ACC
A2: ebi_CLKOUT I: _
AS3: flexpwm0_B[0]
L1 GPIO | nexus AO0: siul_GPI0[90] I: _ — disabled GP Slow/ VDD_HV_IO
EVTO_B Al _ l: _ Fast
A2: npc_wrapper_EVTO_B I: _
A3: _
L2 GPIO | nexus AO0: siul_GPIO[91] I: _ — disabled GP Slow/ VDD_HV_IO
EVTI_B Al: _ I: _ Medium
A2: leo_sor_proxy_EVTI_B I:_
A3: _
L3 GPIO | dspi2 AO0: siul_GPIO[11] I: can3_RXD — disabled GP Slow/ VDD_HV_IO
SCK A1: dspi2_SCK I _ Medium
A2: _ I: siul_EIRQ[10]
A3: _
L4 GPIO | nexus AO0: siul_GPI0[218] I: can2_RXD — disabled GP Slow/ VDD_HV_IO
MDO[13]1 Al: _ I: can3_RXD Fast
A2: npc_wrapper_MDOQO[13] l: _
A3: _
L16 | GPIO | flexpwmO AO0: siul_GPIO[150] I: _ — disabled DRAM VDD_HV_IO
B[1] A1: dramc_CS0 I: _ ACC
A2: ebi_TS I _
A3: flexpwmO_B[1]
L17 |GPIO|TDO AO0: siul_GPI0[20] I: _ — disabled GP Slow/ VDD_HV_IO
A1: jtagc_TDO I _ Fast
A2: _ I _
A3: _
M3 GPIO | dspit AO0: siul_GPIO[56] I: flexpwmO_FAULT[3] — disabled GP Slow/ VDD_HV_IO
CSs2 A1:dspi1_CS2 I: in2_RXD Medium
A2: [
A3: dspi0_CS5
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
M4 GPIO | nexus AO0: siul_GPI0[217] _ — disabled GP Slow/ VDD_HV_IO
MDO[12]'  |A1:_ _ Fast
A2: npc_wrapper_MDOQO[12] _
A3: can2_TXD
M14 | GPIO | flexpwmO AO0: siul_GPIO[152] _ — disabled DRAM VDD_HV_IO
B[2] A1: dramc_CAS _ ACC
A2: ebi_WE_BE_1 _
A3: flexpwmO_B[2]
M15 |GPIO | TDI AO0: siul_GPIO[21] : jtage_TDI — pullup GP Slow/ VDD_HV_IO
Al: _ D Medium
A2: _ _
A3: _
M17 | GPIO | flexpwm1 AO0: siul_GPIO[157] _ — disabled DRAM VDD_HV_IO
A[1] A1: dramc_ODT _ ACC
A2: ebi_CS1 _
A3: flexpwm1_A[1]
N3 GPIO | dspi0 AO0: siul_GPIO[53] : flexpwmO_FAULTI[2] — disabled GP Slow/ VDD_HV_IO
CS3 A1: dspi0_CS3 D Medium
A2: i2c2_clock _
A3: _
N14 | GPIO | flexpwmO AO0: siul_GPIO[154] _ — disabled DRAM VDD_HV_IO
B[3] A1: dramc_BA[0] _ ACC
A2: ebi_WE_BE_3 _
A3: flexpwmO_B[3]
N15 | GPIO | flexpwmO AO0: siul_GPIO[151] _ — disabled DRAM VDD_HV_IO
A[2] A1: dramc_RAS _ ACC
A2: ebi_WE_BE_0 _
A3: flexpwmO_A[2]
N16 | GPIO | flexpwm1 AO0: siul_GPIO[155] _ — disabled DRAM VDD_HV_IO
A[0] A1: dramc_BA[1] _ ACC
A2: ebi_BDIP _
A3: flexpwm1_A[0]
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
N17 | GPIO | flexpwm1 AO0: siul_GPIO[156] I: _ — disabled DRAM VDD_HV_IO
B[0] A1:dramc_BA[2] I: _ ACC
A2: ebi_CS0 I _
AS3: flexpwm1_B[0]
P3 GPIO | dspi0 AO0: siul_GPIO[54] I: flexpwmO_FAULT[1] — disabled GP Slow/ VDD_HV_IO
CSs2 A1: dspi0_CS2 l: _ Medium
A2: i2c2_data I: _
A3: _
P5 GPIO | etimer1 AO0: siul_GPIQ[45] I: ctu0_EXT_IN — disabled GP Slow/ VDD_HV_IO
ETCI[1] A1: etimer1_ETC[1] I: flexowmO_EXT_SYNC Medium
A2: _ I: ctu1_EXT_IN
A3: _
P6 GPIO | etimer1 AO0: siul_GPI0[46] I: _ — disabled GP Slow/ VDD_HV_IO
ETCI[2] A1: etimer1_ETC[2] I _ Medium
A2: ctu0_EXT_TGR I _
A3: _
P7 ANA |adc0 — siul_GPI[23] AN: adcO_AN][O] Analog | VDD_HV_ADRO02
AN[O]
lin0_RXD
P8 GPIO | etimeri AO0: siul_GPIO[92] I: ctu1_EXT_IN — pulldown GP Slow/ VDD_HV_IO
ETC[3] At: etimer1_ETCI[3] I: mc_rgm_FAB Medium
A2: _ I: siul_EIRQ[30]
A3: _
P11 ANA |adcO_adct — siul_GPI[28] AN: adcO_adc1_AN[14] Analog | VDD_HV_ADRO02
AN[14] Shared
P12 |GPIO | etimer1 AO0: siul_GPIO[93] I:_ — disabled GP Slow/ VDD_HV_IO
ETC[4] A1: etimer1_ETC[4] I:_ Medium
A2: ctu1l_EXT_TGR I: siul_EIRQ[31]
A3: _
P13 |GPIO | etimer1 AO0: siul_GPIO[78] l: _ — disabled GP Slow/ VDD_HV_IO
ETCI5] A1: etimer1_ETCI[5] I _ Medium
A2: _ I: siul_EIRQ[26]
A3: _
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
P15 | GPIO | flexpwmO AO0: siul_GPIO[153] I: _ — disabled DRAM VDD_HV_IO
A[3] A1: dramc_WEB I: _ ACC
A2: ebi_WE_BE_2 I: _
A3: flexpwmO_A[3]
P16 | GPIO | flexpwmO AO0: siul_GPIO[147] I _ — disabled DRAM VDD_HV_IO
A[0] A1: dramc_CKE I: _ ACC
A2: ebi_OE I: _
A3: flexpwmO_A[0]
P17 | GPIO | flexpwm1 AO0: siul_GPIO[163] I: _ — disabled DRAM VDD_HV_IO
B[1] A1: dramc_ADDI[5] I: _ ACC
A2: ebi_ADD13 I: _
A3: flexpwm1_B[1]
R4 GPIO | dspi1 AO0: siul_GPIO[55] I _ — disabled GP Slow/ VDD_HV_IO
CSs3 A1: dspi1_CS3 I: _ Medium
A2: lin2_TXD I: _
A3: dspi0_CS4
R5 ANA | adc2 — siul_GPI[221] AN: adc2_AN[0] — Analog | VDD_HV_ADRO02
ANJO]
R6 ANA | adc2 — siul_GPI[224] AN: adc2_AN[3] — Analog | VDD_HV_ADRO02
AN[3]
R8 ANA |adc2_adc3 — siul_GPI[228] AN: adc2_adc3_AN[14] — Analog | VDD_HV_ADR13
AN[14] Shared
R10 | ANA |adcO — siul_GPI[33] AN: adcO_AN[2] — Analog | VDD_HV_ADRO02
AN[2]
R11 ANA | adcO_adc1 — siul_GPI[27] AN: adcO_adc1_AN[13] — Analog | VDD_HV_ADRO02
AN[13] Shared
R12 | ANA |adc1 — siul_GPI[30] AN: adc1_AN[1] — Analog | VDD_HV_ADR13
AN[1] etimer0_ETC[4]

siul_EIRQ[19]
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
R14 |GPIO|lin0O AO0: siul_GPIO[18] I: _ — disabled GP Slow/ VDD_HV_IO
TXD A1:1in0_TXD l: _ Medium
A2:i2c0_clock I: siul_EIRQ[17]
A3: sscm_DEBUG[2]
R16 | GPIO | flexpwm1 AO0: siul_GPIO[164] I _ — disabled DRAM VDD_HV_IO
Al2] A1: dramc_ADD[6] I: _ ACC
A2: ebi_ADD14 I: _
A3: flexpwm1_A[2]
R17 | GPIO | flexpwm1 AO0: siul_GPIO[165] I: _ — disabled DRAM VDD_HV_IO
B[2] A1: dramc_ADDI[7] I: _ ACC
A2: ebi_ADD15 I: _
A3: flexpwm1_B[2]
T3 GPIO | dspi2 AO0: siul_GPIO[12] I _ — disabled GP Slow/ VDD_HV_IO
SOuUT A1: dspi2_SOUT I: _ Medium
A2: I: siul_EIRQ[11]
A3: _
T4 ANA | adc3 — siul_GPI[229] AN: adc3_AN[0] — Analog | VDD_HV_ADR13
ANJO]
T5 ANA | adc3 — siul_GPI[232] AN: adc3_AN[3] — Analog | VDD_HV_ADR13
AN[3]
T6 ANA | adc2 — siul_GPI[223] AN: adc2_AN[2] — Analog | VDD_HV_ADRO02
AN[2]
T8 ANA | adc2_adc3 — siul_GPI[227] AN: adc2_adc3_AN[13] — Analog | VDD_HV_ADRO02
AN[13] Shared
T10 ANA | adcO — siul_GPI[24] AN: adcO_AN[1] — Analog | VDD_HV_ADRO02
AN[1] etimer0_ETC[5]
T11 ANA | adcO_adc1 — siul_GPI[26] AN: adcO_adc1_AN[12] — Analog | VDD_HV_ADRO02
AN[12] Shared
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
T12 ANA | adct — siul_GPI[29] AN: adc1_AN[0O] — Analog | VDD_HV_ADR13
ANJO]
lin1_RXD
T13 ANA | adc1 — siul_GPI[31] AN: adc1_ANI2] — Analog | VDD_HV_ADR13
AN[2]
siul_EIRQ[20]
T14 | GPIO |lin0 AO0: siul_GPIO[19] I: in0_RXD — disabled GP Slow/ VDD_HV_IO
RXD Al _ I: _ Medium
A2: i2c0_data I: _
A3: sscm_DEBUGI[3]
T15 | GPIO | etimer1 AO0: siul_GPIO[4] I:_ — disabled GP Slow/ VDD_HV_IO
ETC[O] At: etimer1_ETCIO] I:_ Medium
A2: I: siul_EIRQ[4]
A3: _
U3 GPIO | dspi2 AO0: siul_GPIO[13] I: dspi2_SIN — disabled GP Slow/ VDD_HV_IO
SIN Al: _ I: flexpwmO_FAULT[0] Medium
A2: _ I: siul_EIRQ[12]
A3: _
U4 ANA |adc3 — siul_GPI[230] AN: adc3_ANT[1] — Analog | VDD_HV_ADR13
AN[1]
us ANA |adc3 — siul_GPI[231] AN: adc3_AN[2] — Analog | VDD_HV_ADR13
AN[2]
uée ANA |adc2 — siul_GPI[222] AN: adc2_AN[1] — Analog | VDD_HV_ADRO02
AN[1]
u7z ANA |adc2_adc3 — siul_GPI[225] AN: adc2_adc3_AN[11] — Analog | VDD_HV_ADR13
AN[11] Shared
us ANA |adc2_adc3 — siul_GPI[226] AN: adc2_adc3_AN[12] — Analog | VDD_HV_ADR13
AN[12] Shared
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Table 3-1. 257 MAPBGA pin multiplexing (continued)

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo.aak pull Pad type | Power domain
number | type during reset
uii ANA |adcO_adct — siul_GPI[25] AN: adcO_adc1_AN[11] — Analog | VDD_HV_ADRO02
AN[11] Shared
END OF 257 MAPBGA PIN MULTIPLEXING TABLE
" Do not connect pin directly to a power supply or ground.
Table 3-2. 473 MAPBGA pin multiplexing
Ball | Ball Weak pull
Ball name Alternate I/O Additional Inputs Analog Inputs during Pad type | Power domain
number | type reset
A4 GPI | nexus AO: siul_GPIO[114] l: _ — disabled | GP Slow/ VDD_HV_IO
o} MDO[5]' | A1 _ I Fast
A2: npc_wrapper_MDOQOI5] l: _
A3: _
A5 GPI | nexus AO: siul_GPIO[112] I:_ — disabled | GP Slow/ VDD_HV_IO
o} MDO[7]' | A1 _ I _ Fast
A2: npc_wrapper_MDQ[7] l: _
A3: _
A6 GPl | nexus AO: siul_GPIO[110] l: _ — disabled | GP Slow/ VDD_HV_IO
o} MDO[9]' | A1: _ I Fast
A2: npc_wrapper_MDOI9] l: _
A3: _
A7 GPI | flexray AO: siul_GPIO[51] I _ — disabled GP Slow/ VDD_HV_IO
O CB_TX A1: flexray_CB_TX I _ Symmetri
A2: _ I: _ c
A3: _
A8 GPI | flexray AO: siul_GPIO[47] I: ctu0_EXT_IN — disabled | GP Slow/ VDD_HV_IO
0] CA_TR_EN | A1: flexray_CA_TR_EN I: flexpwmO_EXT_SYNC Symmetri
A2: _ l: _ c
A3: _
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
A9 GPI |fec AO0: siul_GPIO[210] I: fec_RX_DV — disabled | GP Slow/ VDD_HV_IO
(0] RX_DV A1: flexray_DBGS3 I _ Medium
A2: etimer2_ETC[0] I _
A3: dspi0_CS7
A10 |GPI |fec AO: siul_GPIO[198] I _ — disabled | GP Slow/ VDD_HV_IO
(0] MDIO A1: fec_MDIO I _ Medium
A2: _ I: siul_EIRQ[28]
A3: dspi2_CS0
A11 |GPI |fec AO0: siul_GPIO[207] I: fec_TX_CLK — disabled | GP Slow/ VDD_HV_IO
(0] TX_CLK A1: flexray_DBGO I _ Medium
A2: etimer2_ETC[4] I _
A3: dspi0_CS4
A12 |GPlI |fec AO: siul_GPIO[200] I _ — disabled | GP Slow/ VDD_HV_IO
(0] TX_EN A1l: fec_TX_EN I _ Medium
A2: (N
A3: lin0_TXD
A13 |GPI |fec AO: siul_GPIO[204] I: flexpwm1_FAULT[2] — disabled | GP Slow/ VDD_HV_IO
(0] TXDI[3] A1: fec_TXDI[3] I _ Medium
A2: _ I: siul_EIRQ[29]
A3: dspi2_CS2
A15 |GPl |pdi AO: siul_GPIO[134] I: pdi_DATA[3] — disabled PDI VDD_HV_PDI
(0] DATA[3] A1: flexpwm2_X[1] l: _ Medium
A2: (N
A3: _
A16 |GPl |pdi AO: siul_GPIO[132] I: pdi_DATA[1] — disabled PDI VDD_HV_PDI
0] DATA[1] A1: flexpwm2_BJ[3] I: _ Medium
A2: _ l: _
A3: _
A17 |GPl |pdi AO: siul_GPIO[128] I: pdi_CLOCK — disabled PDI VDD_HV_PDI
(0] CLOCK A1: flexpwm2_BJ[1] l: _ Medium
A2: (N
A3: etimer1_ETC[3]
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
A18 |GPI |pdi AO0: siul_GPIO[138] I: pdi_DATA[7] — disabled PDI VDD_HV_PDI
0] DATA[7] A1: flexpwm2_BJ[2] I: _ Medium
A2: _ I:_
A3: etimer1_ETC[5]
A19 |GPI |pdi AO: siul_GPIO[141] I: pdi_DATA[10] — disabled PDI VDD_HV_PDI
(0] DATA[10] A1: flexpwm2_X[3] l: _ Medium
A2: (N
A3: _
A20 |GPI |pdi AO: siul_GPIO[144] I: pdi_DATA[13] — disabled PDI VDD_HV_PDI
(0] DATA[13] A1: pdi_SENS_SEL[2] I _ Medium
A2: ctul_EXT_TGR I _
A3: _
A21 |GPI |pdi AO: siul_GPIO[146] I: pdi_DATA[15] — disabled PDI VDD_HV_PDI
(0] DATA[15] A1: pdi_SENS_SEL[0] I: ctu1_EXT_IN Medium
A2:i2c2_data l: _
A3: _
B3 GPl | mc_cgl AO: siul_GPIO[22] I _ — disabled GP Slow/ VDD_HV_IO
(0] clk_out A1: mc_cgl_clk_out I _ Fast
A2: etimer2_ETC[5] I: siul_EIRQ[18]
A3: _
B4 GPIl |cant AO: siul_GPIO[14] l: _ — disabled | GP Slow/ VDD_HV_IO
(6] TXD A1:can1_TXD l: _ Medium
A2: _ I: siul_EIRQ[13]
A3: _
B5 GPI | nexus AO: siul_GPIO[219] I:_ — disabled | GP Slow/ VDD_HV_IO
o} MDO[14]' | A1: _ I _ Fast
A2: npc_wrapper_MDOJ[14] I _
A3: can3_TXD
B6 GPI |dspi2 AO: siul_GPIOI[9] I: flexpwmO_FAULT[0] — disabled | GP Slow/ VDD_HV_IO
(0] CSi1 A1: dspi2_CSH1 I: lin3_RXD Medium
A2: _ I: can2_RXD
A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
B7 GPI | flexray AO: siul_GPIO[52] I:_ — disabled | GP Slow/ VDD_HV_IO
(0] CB_TR_EN | A1: flexray_CB_TR_EN I _ Symmetri
A2: _ l: _ c
A3: _
B8 GPI | flexray AO: siul_GPIO[48] I: ctu1_EXT_IN — disabled | GP Slow/ VDD_HV_IO
(0] CA_TX A1: flexray_CA_TX l: _ Symmetri
A2: _ l: _ c
A3: _
B9 GPI |fec AO: siul_GPIO[214] I: fec_RXDI[3] — disabled | GP Slow/ VDD_HV_IO
(0] RXDI[3] A1:i2c1_data I _ Medium
A2: _ I _
A3: _
B10 |GPI |fec AO: siul_GPIO[215] I: fec_RX_ER — disabled | GP Slow/ VDD_HV_IO
(0] RX_ER Al: _ I _ Medium
A2: (N
A3: dspi0_CSH1
B11 GPI |fec AO: siul_GPIO[201] I _ — disabled | GP Slow/ VDD_HV_IO
(0] TXDI[0] A1: fec_TXDI[0] I _ Medium
A2: etimer2_ETC[1] I _
A3: _
B12 |GPI |fec AO0: siul_GPIO[211] I: fec_RXD[0] — disabled | GP Slow/ VDD_HV_IO
0] RXD[0] A1:i2¢c1_clock I: _ Medium
A2: I: siul_EIRQ[27]
A3: _
B13 |GPI |fec AO0: siul_GPIO[205] I: flexpwm1_FAULT[3] — disabled GP Slow/ VDD_HV_IO
(0] TX_ER Al: fec_TX_ER I: lin0_RXD Medium
A2: dspi2_CS3 I _
A3: _
B15 |GPIl |pdi AO: siul_GPIO[137] I: pdi_DATA[6] — disabled PDI VDD_HV_PDI
(0] DATA[6] A1: flexpwm2_BJ0] I _ Medium
A2: (N
A3: etimer1_ETC[1]
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
B16 |GPl |pdi AO0: siul_GPIO[135] I: pdi_DATA[4] — disabled PDI VDD_HV_PDI
0] DATA[4] A1: flexpwm2_A[2] I: _ Medium
A2: _ I:_
A3: etimer1_ETC[4]
B17 |GPl |pdi AO: siul_GPIO[131] I: pdi_DATA[O] — disabled PDI VDD_HV_PDI
(0] DATA[O] Al _ l: _ Medium
A2: lin3_TXD I: flexpwm?2_FAULT[2]
A3: _
B18 |GPIl |pdi AO: siul_GPIO[129] I: pdi_LINE_V — disabled PDI VDD_HV_PDI
(0] LINE_V Al: _ I _ Medium
A2: lin2_TXD I: flexpwm?2_FAULT[0]
A3: _
B19 |GPI |pdi AO: siul_GPIO[140] I: pdi_DATA[9] — disabled PDI VDD_HV_PDI
(0] DATA[9] A1: flexpwm2_X[2] l: _ Medium
A2: (N
A3: _
B20 |GPl |pdi AO: siul_GPIO[145] I: pdi_DATA[14] — disabled PDI VDD_HV_PDI
(0] DATA[14] A1: pdi_SENS_SEL[1] l: _ Medium
A2: i2c2_clock l: _
A3: _
B21 |GPI |can0 AO: siul_GPIO[16] l: _ — disabled | GP Slow/ VDD_HV_IO
(6] TXD A1: can0_TXD l: _ Medium
A2: _ I: siul_EIRQ[15]
A3: sscm_DEBUGIO0]
c2 GPI | nexus AO: siul_GPIO[220] I: can3_RXD — disabled GP Slow/ VDD_HV_IO
0] MDO[15]' | A1: _ I: can2_RXD Fast
A2: npc_wrapper_MDOJ[15] I _
A3: _
C5 GPI | flexray AO: siul_GPIO[50] I: flexray_CB_RX — disabled GP Slow/ VDD_HV_IO
(0] CB_RX Al _ I _ Medium
A2: ctul_EXT_TGR l: _
A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate 1/0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type reset
C6 GPI | etimer0 AO: siul_GPIO[43] I _ — pulldown | GP Slow/ VDD_HV_IO
0] ETC[4] A1: etimer0_ETC[4] I: mc_rgm_ABSI0] Medium
A2: _ I _
A3: _
C7 |GPI |etimer0 AO: siul_GPIO[1] l: _ — disabled | GP Slow/ VDD_HV_IO
(0] ETCI[1] A1: etimer0_ETC[1] l: _ Medium
A2: _ I: siul_EIRQ[1]
A3: _
C8 GPI | etimer0 AO: siul_GPIO[2] I _ — disabled GP Slow/ VDD_HV_IO
0] ETC[2] A1: etimer0_ETC[2] I: _ Medium
A2: _ I: siul_EIRQ[2]
A3: _
C9 |GPI |etimer0 AQ: siul_GPIO[3] I _ — pulldown | GP Slow/ VDD_HV_IO
o ETCI3] A1: etimer0_ETC[3] I: mc_rgm_ABSI[2] Medium
A2: _ I: siul_EIRQ[3]
A3: _
C10 |GPI |fec AO: siul_GPIO[203] I: flexpwm1_FAULT[1] — disabled | GP Slow/ VDD_HV_IO
0] TXDI[2] A1: fec_TXD[2] I _ Medium
A2: _ I _
A3: _
C11 |GPI |fec AO: siul_GPIO[202] I: flexpwm1_FAULT[O] — disabled | GP Slow/ VDD_HV_IO
(0] TXD[1] A1: fec_TXD[1] I _ Medium
A2: (N
A3: dspi2_SCK
C12 |GPI |fec AO0: siul_GPIO[208] I: fec_CRS — disabled GP Slow/ VDD_HV_IO
(0] CRS A1: flexray_DBG1 I _ Medium
A2: etimer2_ETC[3] l: _
A3: dspi0_CS5
C13 |GPI |fec AO: siul_GPI10[209] I: fec_RX_CLK — disabled | GP Slow/ VDD_HV_IO
0] RX_CLK A1: flexray_DBG2 l: _ Medium
A2: etimer2_ETC[2] I: siul_EIRQ[25]
A3: dspi0_CS6

suonduosap uid



cll

1010NpUODIWSS 8[BdS98l

6 "N\9Y ‘|enue) 99UdJ3J9Y 19]|0JIUO0I0IIIN MNSZ95DdIN

Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
C14 |GPI |fec AO0: siul_GPIO[212] I: fec_RXDI[1] — disabled | GP Slow/ VDD_HV_IO
(0] RXDI[1] A1: dspi1_CSH1 I _ Medium
A2: etimer2_ETC[5] I _
A3: _
C15 |GPI |fec AO: siul_GPIO[206] l: _ — disabled | GP Slow/ VDD_HV_IO
0] COL A1: fec_COL l: _ Medium
A2: (N
A3: lin1_TXD
C16 |GPI |pdi AO: siul_GPIO[136] I: pdi_DATA[5] — disabled PDI VDD_HV_PDI
0] DATA[5] A1: flexpwm2_A[0] I: _ Medium
A2: _ I
A3: etimer1_ETC[0]
C17 |GPl |pdi AO: siul_GPIO[133] I: pdi_DATA[2] — disabled PDI VDD_HV_PDI
(0] DATA[2] A1: flexpwm2_A[1] I _ Medium
A2: (N
A3: etimer1_ETC[2]
C18 |GPI |pdi AO: siul_GPIO[139] I: pdi_DATA[8] — disabled PDI VDD_HV_PDI
0] DATA[8] A1: flexpwm2_A[3] I:_ Medium
A2: _ I
A3: _
C19 |GPI |pdi AO: siul_GPIO[143] I: pdi_DATA[12] — disabled PDI VDD_HV_PDI
(0] DATA[12] Al: _ I: in3_RXD Medium
A2: I: flexpwm?2_FAULT[3]
A3: _
C20 |GPIl |can0 AO: siul_GPIO[17] I: can0_RXD — disabled GP Slow/ VDD_HV_IO
(0] RXD Al: _ I: can1_RXD Medium
A2: _ I: siul_EIRQ[16]
A3: sscm_DEBUG([1]
C22 |GPI |siul AO: siul_GPIO[197] l: _ — disabled DRAM | VDD_HV_DRAM
(0] GPIO[197] | A1: flexpwmO_X[3] l: _ ACC
A2: ebi_AD31 I _
A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
C23 |GPl |dramc AO: siul_GPIO[152] I _ — disabled DRAM | VDD_HV_DRAM
(0] CAS A1: dramc_CAS I _ ACC
A2: ebi_ WE_BE_1 I:_
A3: flexpwmO0_B[2]
D1 GPIl |nexus AO: siul_GPIO[86] l: _ — disabled | GP Slow/ VDD_HV_IO
o MDO[1]' | A1: _ I Fast
A2: npc_wrapper_MDOJ[1] I _
A3: _
D2 GPI | nexus AO: siul_GPIO[84] I:_ — disabled | GP Slow/ VDD_HV_IO
o} MDO[3]' | A1 _ I _ Fast
A2: npc_wrapper_MDO[3] l: _
A3: _
D3 GPIl |cant AO: siul_GPIO[15] I: can1_RXD — disabled | GP Slow/ VDD_HV_IO
(0] RXD Al: _ I: can0_RXD Medium
A2: I: siul_EIRQ[14]
A3: _
D4 GPI | dspi0 AO: siul_GPIOQ[38] I _ — disabled | GP Slow/ VDD_HV_IO
0] SOuUT A1: dspi0_SOUT I: _ Medium
A2: _ I: siul_EIRQ[24]
A3: sscm_DEBUGI6]
D6 GPI |etimer0 AO0: siul_GPIO[44] l: _ — disabled | GP Slow/ VDD_HV_IO
(0] ETCI5] A1: etimer0_ETC[5] l: _ Medium
A2: I:
A3: _
D7 GPI | etimer0 AO: siul_GPIO[0] I: dspi2_SIN — disabled GP Slow/ VDD_HV_IO
(0] ETC[O] A1: etimer0_ETC[O0] I: _ Medium
A2: _ I: siul_EIRQ[0]
A3: _
D14 |GPI |fec AO: siul_GPIO[213] I: fec_RXD[2] — disabled | GP Slow/ VDD_HV_IO
(0] RXD[2] Al: _ l: _ Medium
A2: I: siul_EIRQ[21]
A3: dspi2_SOUT
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
D15 |GPI |fec AO: siul_GPIO[199] I _ — disabled | GP Slow/ VDD_HV_IO
(0] MDC A1l: fec_MDC I: lin1_RXD Medium
A2: _ l: _
A3: _
D18 |GPI |pdi AO: siul_GPIO[142] I: pdi_DATA[11] — disabled PDI VDD_HV_PDI
(0] DATA[11] A1: flexpwm?2_X][0] l: _ Medium
A2: _ l:
AS3: _
D19 |GPI |pdi AO: siul_GPIO[130] I: pdi_FRAME_V — disabled PDI VDD_HV_PDI
(0] FRAME_V |A1: _ I: lin2_RXD Medium
A2: _ I: flexpwm?2_FAULT[1]
A3: _
D21 |GPI |dramc AO: siul_GPIO[155] I _ — disabled DRAM | VDD_HV_DRAM
(0] BA[1] A1: dramc_BA[1] I _ ACC
A2: ebi_BDIP I _
A3: flexpwm1_AJ[0]
D22 |GPI |siul AO: siul_GPIO[195] I _ — disabled DRAM | VDD_HV_DRAM
0] GPIO[195] | A1: flexpwmO_X[1] I:_ ACC
A2: ebi_AD29 I _
A3: _
D23 |GPI |dramc AO: siul_GPIO[154] l: _ — disabled DRAM | VDD_HV_DRAM
(0] BA[0] A1: dramc_BA[0] l: _ ACC
A2: ebi_WE_BE_3 I: _
A3: flexpwmO_BJ[3]
E2 GPI | nexus AO: siul_GPIO[85] I:_ — disabled | GP Slow/ VDD_HV_IO
o} MDO[2]' A1 _ I _ Fast
A2: npc_wrapper_MDO[2] l: _
A3: _
E3 GPI | flexray AO: siul_GPIO[49] I: flexray_CA_RX — disabled | GP Slow/ VDD_HV_IO
(0] CA_RX Al _ l: _ Medium
A2: ctu0_EXT_TGR I: _
A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
E20 |GPI |mc_cgl AO: siul_GPI0[233] _ — disabled PDI Fast | VDD_HV_PDI
(0] clk_out A1: mc_cgl_clk_out _
A2: etimer2_ETC[5] _
AS3: _
E21 |GPI |siul AO: siul_GPIO[149] _ — disabled DRAM | VDD_HV_DRAM
0] GPIO[149] |A1: _ _ ACC
A2: ebi_RD_WR _
A3: flexpwmO_A[1]
E22 |GPI |dramc AO: siul_GPIO[150] _ — disabled DRAM | VDD_HV_DRAM
0] CSo A1: dramc_CS0 _ ACC
A2: ebi_TS _
A3: flexpwmO0_B[1]
E23 |GPIl |dramc AO: siul_GPIO[156] _ — disabled DRAM | VDD_HV_DRAM
0] BA[2] A1: dramc_BA[2] _ ACC
A2: ebi_CSO _
A3: flexpwm1_BJ[0]
F1 GPI | nexus AO: siul_GPIO[109] _ — disabled | GP Slow/ VDD_HV_IO
o} MDO[10]' | A1: _ _ Fast
A2: npc_wrapper_MDO[10] _
AS3: _
F2 GPI | nexus AO: siul_GPIO[108] _ — disabled | GP Slow/ VDD_HV_IO
o} MDO[11]' | A1: _ _ Fast
A2: npc_wrapper_MDOJ[11] _
A3: _
F3 GPI | nexus AO: siul_GPIO[113] _ — disabled | GP Slow/ VDD_HV_IO
o} MDO[6]' | A1 _ _ Fast
A2: npc_wrapper_MDO[6] _
A3: _
F4 GPI | nexus AO: siul_GPIO[115] _ — disabled | GP Slow/ VDD_HV_IO
0 MDO[4]' | A1: _ _ Fast
A2: npc_wrapper_MDOJ[4] _

A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
F20 |GPI |dramc AO: siul_GPIO[151] I _ — disabled DRAM | VDD_HV_DRAM
(0] RAS A1: dramc_RAS I _ ACC
A2: ebi_WE_BE_0 I:_
A3: flexpwmO_A[2]
F21 |GPI |siul AO: siul_GPIO[194] l: _ — disabled DRAM | VDD_HV_DRAM
(0] GPIO[194] | A1: flexpwmO_X][0] l: _ ACC
A2: ebi_AD28 I _
A3: _
F22 |GPI |siul AO: siul_GPIO[148] I _ — disabled DRAM | VDD_HV_DRAM
0] GPIO[148] |A1: _ l: _ ACC
A2: ebi_CLKOUT I:_
A3: flexpwmO0_B[0]
F23 |GPI |dramc AO: siul_GPIO[179] I _ — disabled |DRAM DQ| VDD_HV_DRAM
o D[5] A1: dramc_D[5] I: _
A2: ebi_AD13 l: _
A3: ebi_ADD29
G1 GPI | nexus AO: siul_GPIO[87] I _ — disabled GP Slow/ VDD_HV_IO
(0] MCKO Al: _ I _ Fast
A2: npc_wrapper_MCKO I _
A3: _
G3 GPIl |nexus AO: siul_GPIO[111] l: _ — disabled | GP Slow/ VDD_HV_IO
o} MDO[8]' | A1:_ l:_ Fast
A2: npc_wrapper_MDOQOI8] l: _
AS3: _
G4 GPI | nexus AO: siul_GPIO[88] I _ — disabled GP Slow/ VDD_HV_IO
(0] MSEO_BJ[1] | A1: _ I _ Fast
1 A2: npc_wrapper_MSEO_B[1] |I: _
A3: _
G20 |GPI |siul AO: siul_GPIO[196] l: _ — disabled DRAM | VDD_HV_DRAM
(0] GPIO[196] | A1: flexpwmO_X[2] l: _ ACC
A2: ebi_AD30 I _
A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
G21 |GPI |dramc AO0: siul_GPIO[190] _ — disabled |DRAMDQ| VDD_HV_DRAM
0] DQS[0] A1: dramc_DQS[0] _
A2: ebi_AD24 _
A3: _
G22 |GPI |dramc AO: siul_GPIO[192] _ — disabled |DRAM DQ| VDD_HV_DRAM
(0] DM[0] A1: dramc_DMI[0] _
A2: ebi_AD26 _
A3: _
G23 |GPI |dramc AO: siul_GPIO[181] _ — disabled |DRAM DQ| VDD_HV_DRAM
(0] D[7] A1: dramc_DJ[7] _
A2: ebi_AD15 _
A3: ebi_ADD31
H1 GPIl |nexus AO: siul_GPIO[90] _ — disabled | GP Slow/ VDD_HV_IO
(0] EVTO_B Al _ _ Fast
A2: npc_wrapper_EVTO_B _
A3: _
H3 GPI | nexus AO: siul_GPIO[89] _ — disabled | GP Slow/ VDD_HV_IO
0] MSEO_BJ[0] | A1: _ _ Fast
1 A2: npc_wrapper_MSEO_B[0] _
A3: _
H4 GPIl |nexus AO: siul_GPIO[91] _ — disabled | GP Slow/ VDD_HV_IO
(0] EVTI_B Al: _ _ Medium
A2: leo_sor_proxy_EVTI_B _
A3: _
H20 |GPl |dramc AO: siul_GPIO[176] _ — disabled |DRAM DQ| VDD_HV_DRAM
0] D[2] A1: dramc_D[2] _
A2: ebi_AD10 _
A3: ebi_ADD26
J1 GPIl |nexus AO: siul_GPIO[216] _ — disabled GP Slow/ VDD_HV_IO
(0] RDY_B Al: _ _ Fast
A2: nexus_RDY_B _
A3:
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Ball | Ball Weak pull
Ball name Alternate I/O Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
J2 GPI | nexus AO: siul_GPIO[218] I: can2_RXD — disabled | GP Slow/ VDD_HV_IO
0] MDO[13]' | A1: _ I: can3_RXD Fast
A2: npc_wrapper_MDOJ[13] l: _
AS3: _
J3 GPI | nexus AO: siul_GPIO[217] l: _ — disabled | GP Slow/ VDD_HV_IO
o} MDO[12]' |A1: _ l:_ Fast
A2: npc_wrapper_MDO[12] I:_
A3: can2_TXD
J4 GPI |dspit AO: siul_GPIO[8] I: dspi1_SIN — disabled | GP Slow/ VDD_HV_IO
0] SIN Al: _ I:_ Medium
A2: _ I: siul_EIRQ[8]
AS3: _
J20 |GPI |dramc AO: siul_GPIO[174] I:_ — disabled |DRAM DQ| VDD_HV_DRAM
o D[0] A1: dramc_DI[0] I: _
A2: ebi_AD8 I:_
A3: ebi_ADD24
J21  |GPl |dramc AO: siul_GPIO[175] I _ — disabled |DRAM DQ| VDD_HV_DRAM
0] D[1] A1: dramc_D[1] I _
A2: ebi_AD9 l:_
A3: ebi_ADD25
J22  |GPl |dramc AO: siul_GPIO[177] I _ — disabled |DRAM DQ| VDD_HV_DRAM
o D[3] A1: dramc_D[3] I: _
A2: ebi_AD11 I:_
A3: ebi_ADD27
J23  |GPIl |dramc AO: siul_GPIO[180] I _ — disabled |DRAM DQ| VDD_HV_DRAM
0] Di6] A1: dramc_D[6] I _
A2: ebi_AD14 l:_
A3: ebi_ADD30
K1 GPI |dspi0 AO: siul_GPIO[37] I: flexpwmO_FAULT[3] — disabled | GP Slow/ VDD_HV_IO
(0] SCK A1: dspi0_SCK I _ Medium
A2: _ I: siul_EIRQ[23]
A3: sscm_DEBUGI5]
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
K2 GPI | dspit AO: siul_GPIO[5] _ — disabled | GP Slow/ VDD_HV_IO
0] CSo A1:dspi1_CS0 T Medium
A2: _ : siul_EIRQ[5]
A3: dspi0_CS7
K3 GPI | dspit AO: siul_GPIO[6] _ — disabled | GP Slow/ VDD_HV_IO
(0] SCK A1: dspi1_SCK T Medium
A2: . siul_EIRQ[6]
A3: _
K4 GPI |dspit AO: siul_GPIO[7] _ — disabled | GP Slow/ VDD_HV_IO
(0] SOuUT A1: dspi1_SOUT T Medium
A2: _ : siul_EIRQ[7]
A3: _
K21 |GPI |dramc AO: siul_GPIO[178] _ — disabled DRAM | VDD_HV_DRAM
0] D[4] A1: dramc_D[4] _ DQ
A2: ebi_AD12 _
A3: ebi_ADD28
K22 |GPI |dramc AO: siul_GPIO[182] _ — disabled |DRAM DQ| VDD_HV_DRAM
0] D[8] A1: dramc_DI[8] _
A2: ebi_AD16 _
A3: _
K23 |GPI |dramc AO: siul_GPIO[183] _ — disabled |DRAM DQ| VDD_HV_DRAM
o D[9] A1: dramc_DI[9] _
A2: ebi_AD17 _
A3: _
L1 GPI |dspi0 AO: siul_GPIO[36] _ — disabled | GP Slow/ VDD_HV_IO
0] CS0 A1: dspi0_CS0 T Medium
A2: _ : siul_EIRQ[22]
A3: sscm_DEBUGI[4]
L2 GPI |dspi2 AO0: siul_GPIO[42] : flexpwmO_FAULT[1] — disabled | GP Slow/ VDD_HV_IO
(0] CS2 A1: dspi2_CS2 T Medium
A2: lin3_TXD _
A3: can2_TXD
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
L3 GPI |dspi2 AO: siul_GPIO[10] _ — disabled | GP Slow/ VDD_HV_IO
0] CSo A1: dspi2_CS0 T Medium
A2: _ : siul_EIRQ[9]
A3: can3_TXD
M1 GPI |flexpwmO | AO: siul_GPIO[57] _ — disabled | GP Slow/ VDD_HV_IO
(0] X[0] A1: flexpwmO_X[0] _ Medium
A2: lin2_TXD _
A3: _
M3 GPI |dspi0 AO: siul_GPIO[39] : dspi0_SIN — disabled | GP Slow/ VDD_HV_IO
(0] SIN Al: _ T Medium
A2: _ _
A3: sscm_DEBUG[7]
M20 |GPI |dramc AO: siul_GPIO[157] _ — disabled DRAM | VDD_HV_DRAM
(0] oDT A1: dramc_ODT _ ACC
A2: ebi_CS1 _
A3: flexpwm1_A[1]
M21 |GPI |dramc AO: siul_GPIO[153] _ — disabled DRAM | VDD_HV_DRAM
(0] WEB A1: dramc_WEB _ ACC
A2: ebi_WE_BE_2 _
A3: flexpwmO_A[3]
M22 |GPI |dramc AO: siul_GPIO[185] _ — disabled |DRAM DQ| VDD_HV_DRAM
o D[11] A1: dramc_D[11] _
A2: ebi_AD19 _
A3: _
M23 |GPI |dramc AO: siul_GPIO[184] _ — disabled |DRAM DQ| VDD_HV_DRAM
(0] D[10] A1: dramc_DJ[10] _
A2: ebi_AD18 _
A3: _
N1 GPI |flexpwmO | AO: siul_GPIO[58] T — disabled | GP Slow/ VDD_HV_IO
0] A[0] A1: flexpwmO_A[0] : etimer0_ETCJO0] Medium
A2: .
A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
N3 GPI | flexpwmO AO: siul_GPIO[60] I: lin2_RXD — disabled GP Slow/ VDD_HV_IO
0] X[1] A1: flexpwmO_X[1] I: _ Medium
A2: _ l: _
A3: _
N4 GPI |flexpwmO | AO: siul_GPIO[100] l: _ — disabled | GP Slow/ VDD_HV_IO
0] B[2] A1: flexpwmO_BJ[2] I: etimer0O_ETCI[5] Medium
A2: I:
A3: _
N20 |GPI |dramc AO: siul_GPIO[191] l: _ — disabled |DRAM DQ| VDD_HV_DRAM
0] DQSI[1] A1: dramc_DQS[1] I:_
A2: ebi_AD25 I _
A3: _
N21 |GPI |dramc AO: siul_GPIO[193] l: _ — disabled |DRAMDQ| VDD_HV_DRAM
(0] DM[1] A1: dramc_DM[1] I _
A2: ebi_AD27 I _
A3: _
N22 |GPI |dramc AO: siul_GPIO[187] l: _ — disabled |DRAM DQ| VDD_HV_DRAM
0] D[13] A1: dramc_DJ[13] I: _
A2: ebi_AD21 I _
A3: _
N23 |GPI |dramc AO: siul_GPIO[186] l: _ — disabled |DRAM DQ| VDD_HV_DRAM
o D[12] A1: dramc_D[12] I: _
A2: ebi_AD20 I _
A3: _
P1 GPI | flexpwmO AO: siul_GPIO[59] I _ — disabled GP Slow/ VDD_HV_IO
0] BI[O0] A1: flexpwmO_BJ0] I: etimer0_ETC[1] Medium
A2: _ I:_
A3: _
P2 GPI |flexpwmO | AO: siul_GPIO[62] I _ — disabled | GP Slow/ VDD_HV_IO
@) B[1] A1: flexpwmO_BJ[1] I: etimer0_ETCI[3] Medium
A2: (N
A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
P3 GPI | flexpwmO AO: siul_GPIO[99] T — disabled GP Slow/ VDD_HV_IO
0] Al2] A1: flexpwmO_A[2] : etimer0_ETC[4] Medium
A2: _ T
A3: _
P4 GPI |flexpwmO | AO: siul_GPIO[102] _ — disabled | GP Slow/ VDD_HV_IO
(0] A[3] A1: flexpwmO_A[3] _ Medium
A2: _ _
A3: _
P20 |GPI |dramc AO: siul_GPIO[188] _ — disabled |DRAM DQ | VDD_HV_DRAM
(0] D[14] A1: dramc_DJ[14] _
A2: ebi_AD22 _
A3: _
P21 |GPI |dramc AO: siul_GPIO[189] _ — disabled |DRAM DQ| VDD_HV_DRAM
o D[15] A1: dramc_D[15] _
A2: ebi_AD23 _
A3: _
R1 GPI | flexpwmO AO: siul_GPIO[98] _ — disabled GP Slow/ VDD_HV_IO
0] X[2] A1: flexpwmO_X[2] _ Medium
A2: lin3_TXD _
A3: _
R2 GPI |flexpwmO | AO: siul_GPIO[101] :lin3_RXD — disabled | GP Slow/ VDD_HV_IO
(0] X[3] A1: flexpwmO_X[3] _ Medium
A2: _
A3: _
R3 GPI | flexpwmO AO: siul_GPIO[80] T — disabled GP Slow/ VDD_HV_IO
0] Al1] A1: flexpwmO_A[1] : etimer0_ETC[2] Medium
A2: _ L
A3: _
R21 |GPI |dramc AO: siul_GPIO[161] _ — disabled DRAM | VDD_HV_DRAM
(0] ADDI3] A1: dramc_ADDI3] _ ACC
A2: ebi_ADD11 _
A3: ebi_TEA

suonduiosap uid



1019NpUODIWSS 8|eoS98I

€cl

6 "A8Y ‘|enuep) 82UdIaJdY 19]|0UO0I0IINN WSZ95DdIN

Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
R22 |GPI |dramc AO: siul_GPIO[147] I _ — disabled DRAM | VDD_HV_DRAM
(0] CKE A1: dramc_CKE I _ ACC
A2: ebi_OE I _
A3: flexpwmO_A[0]
T GPI |flexpwmO | AO: siul_GPIO[103] l: _ — disabled | GP Slow/ VDD_HV_IO
(0] B[3] A1: flexpwmO_BJ[3] l: _ Medium
A2: I:
A3: _
T2 GPI | flexpwm1 AO: siul_GPIO[117] I _ — disabled GP Slow/ VDD_HV_IO
0] A[O] A1: flexpwm1_A[O] I:_ Medium
A2: _ I:_
A3: can2_TXD
T3 GPI | flexpwm1 AO: siul_GPIO[120] l: _ — disabled | GP Slow/ VDD_HV_IO
(0] A[1] A1: flexpwm1_A[1] I _ Medium
A2: I:
A3: can3_TXD
T20 |GPl |dramc AO: siul_GPIO[166] I _ — disabled DRAM | VDD_HV_DRAM
(0] ADDI[8] A1: dramc_ADD[8] I _ ACC
A2: ebi_ADO I _
A3: ebi_ADD16
T21 GPI |dramc AO: siul_GPIO[167] l: _ — disabled DRAM | VDD_HV_DRAM
(0] ADDI9] A1: dramc_ADDI9] l: _ ACC
A2: ebi_AD1 I _
A3: ebi_ADD17
T22 |GPl |dramc AO: siul_GPIO[159] I _ — disabled DRAM | VDD_HV_DRAM
(0] ADDI[1] A1: dramc_ADD[1] I _ ACC
A2: ebi_ADD9 I _
A3: ebi_CS3
Ui GPI | flexpwm1 AO: siul_GPIO[118] I: can2_RXD — disabled | GP Slow/ VDD_HV_IO
o B[0] A1: flexpwm1_BJ[0] I: can3_RXD Medium
A2: (N
A3:
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
uz2 GPI | flexpwm1 AO: siul_GPIO[121] I: can3_RXD — disabled GP Slow/ VDD_HV_IO
0] B[1] A1: flexpwm1_BJ[1] I: can2_RXD Medium
A2: _ l: _
A3: _
U3 GPI | flexpwm1 AO: siul_GPIO[123] l: _ — disabled | GP Slow/ VDD_HV_IO
(0] Al2] A1: flexpwm1_A[2] I _ Medium
A2: _ l: _
A3: _
U4 GPI |dspi2 AO: siul_GPIO[11] I: can3_RXD — disabled GP Slow/ VDD_HV_IO
(0] SCK A1: dspi2_SCK I _ Medium
A2: _ I: siul_EIRQ[10]
A3: _
U20 |GPI |dramc AO: siul_GPIO[164] l: _ — disabled DRAM | VDD_HV_DRAM
(0] ADDI6] A1: dramc_ADDI6] l: _ ACC
A2: ebi_ADD14 I _
A3: flexpwm1_A[2]
uU21 |GPl |dramc AO0: siul_GPIO[170] I _ — disabled DRAM | VDD_HV_DRAM
(0] ADD[12] A1: dramc_ADD[12] I _ ACC
A2: ebi_AD4 I _
A3: ebi_ADD20
U23 |GPI |dramc AO: siul_GPIO[158] l: _ — disabled DRAM | VDD_HV_DRAM
(0] ADDI0] A1: dramc_ADDI0] l: _ ACC
A2: ebi_ADD8 I _
A3: ebi_CS2
V3 GPI | flexpwm1 AO: siul_GPIO[124] l: _ — disabled GP Slow/ VDD_HV_IO
0] B[2] A1: flexpwm1_BJ[2] I: _ Medium
A2: _ I
A3: _
V4 GPI |dspit AO: siul_GPIO[56] I: flexpwmO_FAULT[3] — disabled | GP Slow/ VDD_HV_IO
(0] CS2 A1: dspi1_CS2 I: lin2_RXD Medium
A2: (N
A3: dspi0_CS5
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
V20 |GPIl |linO AO: siul_GPIO[18] _ — disabled | GP Slow/ VDD_HV_IO
(0] TXD A1:lin0_TXD T Medium
A2:i2c0_clock : siul_EIRQ[17]
A3: sscm_DEBUG[2]
V21 |GPI |dramc AO: siul_GPIO[171] _ — disabled DRAM | VDD_HV_DRAM
(0] ADD[13] A1: dramc_ADDI[13] _ ACC
A2: ebi_AD5 _
A3: ebi_ADD21
V23 |GPIl |dramc AO: siul_GPIO[160] _ — disabled DRAM | VDD_HV_DRAM
(0] ADDI[2] A1: dramc_ADD[2] _ ACC
A2: ebi_ADD10 _
A3: ebi_TA
W3 |GPI |dspi0 AO: siul_GPIO[53] : flexpwmO_FAULT[2] — disabled | GP Slow/ VDD_HV_IO
(0] CS3 A1: dspi0_CS3 _ Medium
A2: i2c2_clock _
A3: _
w20 |GPI |lin0 AO: siul_GPIO[19] : lin0_RXD — disabled | GP Slow/ VDD_HV_IO
(0] RXD Al: _ _ Medium
A2:i2c0_data _
A3: sscm_DEBUGI3]
W21 |GPI |dramc AO: siul_GPIO[172] _ — disabled DRAM | VDD_HV_DRAM
(0] ADD[14] A1: dramc_ADDI[14] _ ACC
A2: ebi_AD6 _
A3: ebi_ADD22
w22 | GPI |dramc AO: siul_GPIO[165] _ — disabled DRAM | VDD_HV_DRAM
(0] ADD[7] A1: dramc_ADD[7] _ ACC
A2: ebi_ADD15 _
A3: flexpwm1_BJ[2]
W23 |GPI |dramc AO: siul_GPIO[162] _ — disabled DRAM | VDD_HV_DRAM
(0] ADD[4] A1: dramc_ADDI[4] _ ACC
A2: ebi_ADD12 _
A3: ebi_ALE
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
Y3 GPI |dspi0 AO: siul_GPIO[54] I: flexpwmO_FAULT[1] — disabled | GP Slow/ VDD_HV_IO
0] CS2 A1: dspi0_CS2 I _ Medium
A2: i2c2_data I:_
AS3: _
Y5 GPI | flexpwm1 AO: siul_GPIO[116] I: ctu0_EXT_IN — disabled | GP Slow/ VDD_HV_IO
0] X[0] A1: flexpwm1_X][0] I: ctu1_EXT_IN Medium
A2: etimer2_ETC[0] l: _
A3: dspi0_CSH1
Y6 ANA |adc3 — siul_GPI[229] AN: adc3_AN[0] — Analog |VDD_HV_ADR23
AN[O]
Y7 ANA |adc2_adc3 — siul_GPI[225] AN: adc2_adc3_AN[11] — Analog |VDD_HV_ADR23
AN[11] Shared
Y8 ANA |adc2_adc3 — siul_GPI[228] AN: adc2_adc3_AN[14] — Analog |VDD_HV_ADR23
AN[14] Shared
Y9 GPI | etimer1 AO: siul_GPIO[45] I: ctu0_EXT_IN — disabled | GP Slow/ VDD_HV_IO
0] ETCI[1] A1: etimer1_ETC[1] I: flexpwmO_EXT_SYNC Medium
A2: _ I: ctu1_EXT_IN
A3: _
Y10 |GPI |etimeri AO: siul_GPIO[46] l: _ — disabled | GP Slow/ VDD_HV_IO
0] ETC[2] A1: etimer1_ETC[2] l: _ Medium
A2: ctu0_EXT_TGR I:_
A3: _
Y11 GPI | etimer1 AO: siul_GPIO[92] I: ctu1_EXT_IN — pulldown | GP Slow/ VDD_HV_IO
0] ETCI3] A1: etimer1_ETC[3] I: mc_rgm_FAB Medium
A2: _ I: siul_EIRQ[30]
A3: _
Y14 |ANA |adc0O_adc1 — siul_GPI[25] AN: adcO_adc1_AN[11] — Analog | VDD_HV_ADRO
AN[11] Shared
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
Y15 |GPIl |etimeri AO: siul_GPIO[78] I _ — disabled GP Slow/ VDD_HV_IO
(0] ETC[5] A1: etimer1_ETC[5] I: _ Medium
A2: _ I: siul_EIRQ[26]
A3: _
Y16 |GPl |etimerl AO: siul_GPIO[93] l: _ — disabled | GP Slow/ VDD_HV_IO
(0] ETC[4] A1: etimer1_ETC[4] l: _ Medium
A2: ctul_EXT_TGR I: siul_EIRQ[31]
A3: _
Y17 |ANA |adct — siul_GPI[74] AN: adc1_AN[8] — Analog | VDD_HV_ADR1
ANI8]
Y18 |ANA |adct — siul_GPI[76] AN: adc1_AN[6] — Analog | VDD_HV_ADR1
AN[6]
Y21 |GPl |dramc AO: siul_GPIO[173] l: _ — disabled DRAM | VDD_HV_DRAM
(0] ADD[15] A1: dramc_ADD[15] l: _ ACC
A2: ebi_AD7 (N
A3: ebi_ADD23
Y22 |GPl |dramc AO: siul_GPIO[169] I _ — disabled DRAM | VDD_HV_DRAM
(0] ADD[11] A1: dramc_ADD[11] I _ ACC
A2: ebi_AD3 I _
A3: ebi_ADD19
Y23 |GPl |dramc AO: siul_GPIO[163] l: _ — disabled DRAM | VDD_HV_DRAM
(0] ADDI[5] A1: dramc_ADD[5] l: _ ACC
A2: ebi_ADD13 I _
A3: flexpwm1_BJ[1]
AA4 | GPI |dspil AO: siul_GPIO[55] I _ — disabled | GP Slow/ VDD_HV_IO
(0] CS3 A1: dspi1_CS3 I _ Medium
A2: lin2_TXD I _
A3: dspi0_CS4
AA5 | GPI |flexpwm1 AO: siul_GPIO[119] l: _ — disabled | GP Slow/ VDD_HV_IO
0] X[1] A1: flexpwm1_X[1] I: _ Medium
A2: etimer2_ETC[1] I _
A3: dspi0_CS4
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate 1/0 Additional Inputs Analog Inputs during Pad type | Power domain

number | type

reset

AA6 | ANA |adc3 — siul_GPI[230] AN: adc3_AN[1] — Analog |VDD_HV_ADR23
AN[1]

AA7 |ANA |adc2_adc3 — siul_GPI[226] AN: adc2_adc3_AN[12] — Analog |VDD_HV_ADR23
AN[12] Shared

AA8 |ANA |adc2 — siul_GPI[221] AN: adc2_AN[0] — Analog |VDD_HV_ADR23
ANJO]

AA11 | ANA |adcO — siul_GPI[33] AN: adcO_AN[2] — Analog | VDD_HV_ADRO
AN[2]

AA12 | ANA |adcO — siul_GPI[66] AN: adcO_AN[5] — Analog | VDD_HV_ADRO
ANJ5]

AA13 |ANA |adcO — siul_GPI[69] AN: adcO_AN[8] — Analog | VDD_HV_ADRO
ANJ8]

AA14 | ANA |adcO_adct — siul_GPI[26] AN: adc0_adc1_AN[12] — Analog | VDD_HV_ADRO
AN[12] Shared

AA15 | ANA |adct — siul_GPI[29] AN: adc1_AN[0] — Analog | VDD_HV_ADRT1
ANJO]

lin1_RXD

AA16 |ANA |adct — siul_GPI[31] AN: adc1_AN[2] — Analog | VDD_HV_ADR1

AN[2]
siul_EIRQ[20]

AA17 | ANA |adci — siul_GPI[64] AN: adc1_AN[5] — Analog | VDD_HV_ADR1

AN[5]
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
AA18 | ANA |adct — siul_GPI[73] AN: adc1_AN[7] — Analog | VDD_HV_ADR1
AN[7]
AA19 |GPI |TDI AO: siul_GPIO[21] I: jtagc_TDI — pullup GP Slow/ VDD_HV_IO
(0] Al: _ l: _ Medium
A2: I:_
A3: _
AA20 |GPI |etimert AO: siul_GPIO[4] I: _ — disabled | GP Slow/ VDD_HV_IO
(0] ETC[O] A1: etimer1_ETC[O0] I: _ Medium
A2: I: siul_EIRQ[4]
A3: _
AA22 | GPI |lin1 AO: siul_GPIO[94] I _ — disabled | GP Slow/ VDD_HV_IO
(0] TXD A1:lin1_TXD l: _ Medium
A2: i2c1_clock l: _
A3: _
AA23 |GPI |dramc AO: siul_GPIO[168] l: _ — disabled DRAM | VDD_HV_DRAM
(0] ADD[10] A1: dramc_ADD[10] l: _ ACC
A2: ebi_AD2 I _
A3: ebi_ADD18
AB3 |GPI |dspi2 AO: siul_GPIO[12] I _ — disabled | GP Slow/ VDD_HV_IO
(0] SOUT A1: dspi2_SOUT l: _ Medium
A2: I: siul_EIRQ[11]
A3: _
AB4 |GPI |flexpwm1 AO: siul_GPIO[122] l: _ — disabled | GP Slow/ VDD_HV_IO
0] X[2] A1: flexpwm1_X[2] I:_ Medium
A2: etimer2_ETC[2] I _
A3: dspi0_CS5
AB5 |GPI |flexpwm1 AO0: siul_GPIO[125] I _ — disabled | GP Slow/ VDD_HV_IO
(0] X[3] A1: flexpwm1_X[3] I _ Medium
A2: etimer2_ETC[3] l: _
A3: dspi0_CS6
AB6 |ANA |adc3 — siul_GPI[231] AN: adc3_AN[2] — Analog |VDD_HV_ADR23
ANI[2]
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate 1/0 Additional Inputs Analog Inputs during Pad type | Power domain

number | type

reset

AB7 |ANA |adc2_adc3 — siul_GPI[227] AN: adc2_adc3_AN[13] — Analog |VDD_HV_ADR23
AN[13] Shared

AB8 |ANA |adc2 — siul_GPI[222] AN: adc2_AN[1] — Analog |VDD_HV_ADR23
AN[1]

AB9 |ANA |adc2 — siul_GPI[223] AN: adc2_AN[2] — Analog |VDD_HV_ADR23
AN[2]

AB10 |ANA |adcO — siul_GPI[23] AN: adcO_AN[O] — Analog | VDD_HV_ADRO
ANJO]

lin0_RXD

AB11 |ANA |adcO — siul_GPI[70] AN: adcO_AN[4] — Analog | VDD_HV_ADRO
AN[4]

AB12 | ANA |adcO — siul_GPI[71] AN: adcO_AN[6] — Analog | VDD_HV_ADRO
AN[6]

AB13 |ANA |adcO — siul_GPI[68] AN: adcO_AN[7] — Analog | VDD_HV_ADRO
AN[7]

AB14 | ANA |adcO_adc1 — siul_GPI[27] AN: adc0_adc1_AN[13] — Analog | VDD_HV_ADRO
AN[13] Shared

AB15 | ANA |adct — siul_GPI[30] AN: adc1_AN[1] — Analog | VDD_HV_ADR1
AN[1] etimer0_ETC[4]

siul_EIRQ[19]

AB16 |ANA |adct — siul_GPI[32] AN: adc1_AN[3] — Analog | VDD_HV_ADRT1

AN[3]
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I/O0 Additional Inputs Analog Inputs during Pad type | Power domain
number | type
reset
AB17 | ANA |adct — siul_GPI[75] AN: adc1_AN[4] — Analog | VDD_HV_ADR1
AN[4]
AB18 |GPI | TDO AO0: siul_GPIO[20] I _ — disabled | GP Slow/ VDD_HV_IO
o A1: jtagc_TDO I: _ Fast
A2: (.
A3: _
AB21 |GPI |lin1 AO: siul_GPIO[95] I: lin1_RXD — disabled | GP Slow/ VDD_HV_IO
(0] RXD Al: _ I _ Medium
A2: i2c1_data (N
A3: _
AC3 |GPI |dspi2 AO: siul_GPIO[13] I: dspi2_SIN — disabled | GP Slow/ VDD_HV_IO
(0] SIN Al _ I: flexpwmO_FAULT[0] Medium
A2: I: siul_EIRQ[12]
A3: _
AC4 |GPI |flexpwm1 AO: siul_GPIO[126] l: _ — disabled | GP Slow/ VDD_HV_IO
0] Al3] A1: flexpwm1_A[3] I:_ Medium
A2: etimer2_ETC[4] I _
A3: dspi0_CS7
AC5 |GPI |flexpwm1 AO: siul_GPIO[127] I _ — disabled | GP Slow/ VDD_HV_IO
(0] B[3] A1: flexpwm1_BJ[3] I _ Medium
A2: etimer2_ETC[5] l: _
A3: _
AC6 |ANA |adc3 — siul_GPI[232] AN: adc3_AN[3] — GP Slow/ | VDD_HV_ADR23
ANI3] Medium
AC9 |ANA |adc2 — siul_GPI[224] AN: adc2_AN[3] — Analog |VDD_HV_ADR23
ANI3]
AC10 |ANA |adcO — siul_GPI[24] AN: adcO_ANT[1] — Analog | VDD_HV_ADRO
AN[1] etimer0_ETCI5]
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Table 3-2. 473 MAPBGA pin multiplexing (continued)

Ball | Ball Weak pull
Ball name Alternate I1/0 Additional Inputs Analog Inputs during Pad type | Power domain

number | type reset

AC11 |ANA |adcO — siul_GPI[34] AN: adcO_AN[3] — Analog | VDD_HV_ADRO
ANJ[3]

AC14 | ANA |adcO_adct — siul_GPI[28] AN: adcO_adc1_AN[14] — Analog | VDD_HV_ADRO
AN[14] Shared

END OF 473 MAPBGA PIN MULTIPLEXING TABLE

' Do not connect pin directly to a power supply or ground.
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Chapter 3 Signal Description

3.2.2 Power supply and reference voltage pins

Table 3-3 and Table 3-5 show the supply pins for the MPC5675K microcontrollers in the 257 MAPBGA
and 473 MAPBGA packages, respectively.

Table 3-4 and Table 3-6 list the pin positions that are not populated on the MPC5675K microcontrollers
for the 257 MAPBGA and 473 MAPBGA packages, respectively.

Table 3-3. 257 MAPBGA supply pins

nuBn?tI)Ier Ball name Pad type nuBr;lllaler Ball name Pad type
Voo
A3 VDD_HV_IO VDD_HV F9 VDD_LV_COR VDD_LV
A9 VDD_HV_IO VDD_HV F10 VDD_LV_COR VDD_LV
B16 VDD_HV_IO VDD_HV F11 VDD_LV_COR VDD_LV
C1 VDD_HV_IO VDD_HV F12 VDD_LV_COR VDD_LV
G2 VDD_HV_IO VDD_HV G6 VDD_LV_COR VDD_LV
M2 VDD_HV_IO VDD_HV G12 VDD_LV_COR VDD_LV
P10 VDD_HV_IO VDD_HV H6 VDD_LV_COR VDD_LV
P14 VDD_HV_IO VDD_HV H12 VDD_LV_COR VDD_LV
T2 VDD_HV_IO VDD_HV J6 VDD_LV_COR VDD_LV
T16 VDD_HV_IO VDD_HV J12 VDD_LV_COR VDD_LV
L14 VDD_HV_DRAM_VREF VDD_HV K6 VDD_LV_COR VDD_LV
D8 VDD_HV_FLA VDD_HV K12 VDD_LV_COR VDD_LV
M1 VDD_HV_OSC VDD_HV L6 VDD_LV_COR VDD_LV
D14 VDD_HV_PDI VDD_HV L12 VDD_LV_COR VDD_LV
H16 VDD_HV_PDI VDD_HV M6 VDD_LV_COR VDD_LV
ui4 VDD_HV_PMU VDD_HV M7 VDD_LV_COR VDD_LV
R7 VDD_HV_ADR_13 VDD_HV_A M8 VDD_LV_COR VDD_LV
R9 VDD_HV_ADR_02 VDD_HV_A M9 VDD_LV_COR VDD_LV
u9 VDD_HV_ADV VDD_HV_A M10 VDD_LV_COR VDD_LV
F6 VDD_LV_COR VDD_LV M11 VDD_LV_COR VDD_LV
F7 VDD_LV_COR VDD_LV M12 VDD_LV_COR VDD_LV
F8 VDD_LV_COR VDD_LV P4 VDD_LV_PLL VDD_LV
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Chapter 3 Signal Description

Table 3-3. 257 MAPBGA supply pins (continued)

nui?ll)ler Ball name Pad type nu?:‘llaler Ball name Pad type
Vss

Al VSS_HV_IO VSS_HV G7 VSS_LV_COR VSS_LV
A2 VSS_HV_IO VSS_HV G8 VSS_LV_COR VSS_LV
A16 VSS_HV_IO VSS_HV G9 VSS_LV_COR VSS_LV
A17 VSS_HV_IO VSS_HV G10 VSS_LV_COR VSS_LV
B1 VSS_HV_IO VSS_HV G11 VSS_LV_COR VSS_LV
B2 VSS_HV_IO VSS_HV H7 VSS_LV_COR VSS_LV
B9 VSS_HV_IO VSS_HV H8 VSS_LV_COR VSS_LV
B17 VSS_HV_IO VSS_HV H9 VSS_LV_COR VSS_LV
C3 VSS_HV_IO VSS_HV H10 VSS_LV_COR VSS_LV
D15 VSS_HV_IO VSS_HV H11 VSS_LV_COR VSS_LV
H2 VSS_HV_IO VSS_HV J7 VSS_LV_COR VSS_LV
N2 VSS_HV_IO VSS_HV J8 VSS_LV_COR VSS_LV
P9 VSS_HV_IO VSS_HV J9 VSS_LV_COR VSS_LV
R3 VSS_HV_IO VSS_HV J10 VSS_LV_COR VSS_LV
R15 VSS_HV_IO VSS_HV J11 VSS_LV_COR VSS_LV
T VSS_HV_IO VSS_HV K7 VSS_LV_COR VSS_LV
T17 VSS_HV_IO VSS_HV K8 VSS_LV_COR VSS_LV
U1 VSS_HV_IO VSS_HV K9 VSS_LV_COR VSS_LV
u2 VSS_HV_IO VSS_HV K10 VSS_LV_COR VSS_LV
ui6 VSS_HV_IO VSS_HV K11 VSS_LV_COR VSS_LV
u17 VSS_HV_IO VSS_HV L7 VSS_LV_COR VSS_LV
D9 VSS_HV_FLA VSS_HV L8 VSS_LV_COR VSS_LV
P1 VSS_HV_OSC VSS_HV L9 VSS_LV_COR VSS_LV
C15 VSS_HV_PDI VSS_HV L10 VSS_LV_COR VSS_LV
J16 VSS_HV_PDI VSS_HV L11 VSS_LV_COR VSS_LV
T9 VSS_HV_ADR_02 VSS_HV_A N4 VSS_LV_PLL VSS_LV
T7 VSS_HV_ADR_13 VSS_HV_A uU15 VSS_HV_PMU VSS_LV
u10 VSS_HV_ADV VSS_HV_A

MPC5675K Microcontroller Reference Manual, Rev. 9

134

Freescale Semiconductor



Table 3-4. 257 MAPBGA pins not populated on package

Chapter 3 Signal Description

E5 E6 E7 E8 E9 E10 E11 E12
E13 F5 F13 G5 G13 H5 H13 J5
J13 K5 K13 L5 L13 M5 M13 N5
N6 N7 N8 N9 N10 N11 N12 N13
Table 3-5. 473 MAPBGA supply pins
nuBr:llI)Ier Ball name Pad type nuBn?ILIer Ball name Pad type
Vop

A3 VDD_HV_IO VDD_HV F15 VDD_LV_COR VDD_LV
A4 VDD_HV_IO VDD_HV F16 VDD_LV_COR VDD_LV
B22 VDD_HV_IO VDD_HV F17 VDD_LV_COR VDD_LV
C1 VDD_HV_IO VDD_HV F18 VDD_LV_COR VDD_LV
D8 VDD_HV_IO VDD_HV G6 VDD_LV_COR VDD_LV
G2 VDD_HV_IO VDD_HV G18 VDD_LV_COR VDD_LV
L20 VDD_HV_IO VDD_HV H6 VDD_LV_COR VDD_LV
M2 VDD_HV_IO VDD_HV H18 VDD_LV_COR VDD_LV
M4 VDD_HV_IO VDD_HV J6 VDD_LV_COR VDD_LV
T4 VDD_HV_IO VDD_HV J18 VDD_LV_COR VDD_LV
V2 VDD_HV_IO VDD_HV K6 VDD_LV_COR VDD_LV
Y13 VDD_HV_IO VDD_HV K18 VDD_LV_COR VDD_LV
Y20 VDD_HV_IO VDD_HV L6 VDD_LV_COR VDD_LV
AB2 VDD_HV_IO VDD_HV L18 VDD_LV_COR VDD_LV
AB22 VDD_HV_IO VDD_HV M6 VDD_LV_COR VDD_LV
AC12 VDD_HV_ADR_0 VDD_HV_A M18 VDD_LV_COR VDD_LV
AC15 VDD_HV_ADR_1 VDD_HV_A N6 VDD_LV_COR VDD_LV
AC7 VDD_HV_ADR_23 VDD_HV_A N18 VDD_LV_COR VDD_LV
AA9 VDD_HV_ADV VDD_HV_A P6 VDD_LV_COR VDD_LV
H22 VDD_HV_DRAM VDD_HV P18 VDD_LV_COR VDD_LV
L23 VDD_HV_DRAM VDD_HV R6 VDD_LV_COR VDD_LV
P23 VDD_HV_DRAM VDD_HV R18 VDD_LV_COR VDD_LV
u22 VDD_HV_DRAM VDD_HV T6 VDD_LV_COR VDD_LV
R20 VDD_HV_DRAM_VREF VDD_HV T18 VDD_LV_COR VDD_LV
H21 VDD_HV_DRAM_VTT VDD_HV U6 VDD_LV_COR VDD_LV
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Chapter 3 Signal Description

Table 3-5. 473 MAPBGA supply pins (continued)

nul?:::er Ball name Pad type nuBl:‘llaler Ball name Pad type
L21 VDD_HV_DRAM_VTT VDD_HV u18 VDD_LV_COR VDD_LV
D13 VDD_HV_FLA VDD_HV V6 VDD_LV_COR VDD_LV
VA1 VDD_HV_0OSC VDD_HV V7 VDD_LV_COR VDD_LV
D16 VDD_HV_PDI VDD_HV V8 VDD_LV_COR VDD_LV
D20 VDD_HV_PDI VDD_HV V9 VDD_LV_COR VDD_LV
AC17 VDD_HV_PMU VDD_HV V10 VDD_LV_COR VDD_LV
F6 VDD_LV_COR VDD_LV Vi1 VDD_LV_COR VDD_LV
F7 VDD_LV_COR VDD_LV V12 VDD_LV_COR VDD_LV
F8 VDD_LV_COR VDD_LV V13 VDD_LV_COR VDD_LV
F9 VDD_LV_COR VDD_LV Vi4 VDD_LV_COR VDD_LV
F10 VDD_LV_COR VDD_LV V15 VDD_LV_COR VDD_LV
F11 VDD_LV_COR VDD_LV V16 VDD_LV_COR VDD_LV
F12 VDD_LV_COR VDD_LV V17 VDD_LV_COR VDD_LV
F13 VDD_LV_COR VDD_LV V18 VDD_LV_COR VDD_LV
F14 VDD_LV_COR VDD_LV Y4 VDD_LV_PLL VDD_LV
ss

A2 VSS_HV_IO VSS_HV L7 VSS_LV_COR VSS_LV
A22 VSS_HV_IO VSS_HV L8 VSS_LV_COR VSS_LV
A23 VSS_HV_IO VSS_HV L9 VSS_LV_COR VSS_LV
B1 VSS_HV_IO VSS_HV L10 VSS_LV_COR VSS_LV
B2 VSS_HV_IO VSS_HV L11 VSS_LV_COR VSS_LV
B14 VSS_HV_IO VSS_HV L12 VSS_LV_COR VSS_LV
B23 VSS_HV_IO VSS_HV L13 VSS_LV_COR VSS_LV
C3 VSS_HV_IO VSS_HV L14 VSS_LV_COR VSS_LV
D9 VSS_HV_IO VSS_HV L15 VSS_LV_COR VSS_LV
D11 VSS_HV_IO VSS_HV L16 VSS_LV_COR VSS_LV
H2 VSS_HV_IO VSS_HV L17 VSS_LV_COR VSS_LV
K20 VSS_HV_IO VSS_HV M7 VSS_LV_COR VSS_LV
L4 VSS_HV_IO VSS_HV M8 VSS_LV_COR VSS_LV
N2 VSS_HV_IO VSS_HV M9 VSS_LV_COR VSS_LV
A1 VSS_HV_IO VSS_HV M10 VSS_LV_COR VSS_LV
R4 VSS_HV_IO VSS_HV M11 VSS_LV_COR VSS_LV
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Table 3-5. 473 MAPBGA supply pins (continued)

Chapter 3 Signal Description

nuB:tl)ler Ball name Pad type nuBn':‘lI)Ier Ball name Pad type
W2 VSS_HV_IO VSS_HV M12 VSS_LV_COR VSS_LV
Y12 VSS_HV_IO VSS_HV M13 VSS_LV_COR VSS_LV
AA3 VSS_HV_IO VSS_HV M14 VSS_LV_COR VSS_LV
AA21 VSS_HV_IO VSS_HV M15 VSS_LV_COR VSS_LV
AB1 VSS_HV_IO VSS_HV M16 VSS_LV_COR VSS_LV
AB23 VSS_HV_IO VSS_HV M17 VSS_LV_COR VSS_LV
AC1 VSS_HV_IO VSS_HV N7 VSS_LV_COR VSS_LV
AC2 VSS_HV_IO VSS_HV N8 VSS_LV_COR VSS_LV
AC22 VSS_HV_IO VSS_HV N9 VSS_LV_COR VSS_LV
AC23 VSS_HV_IO VSS_HV N10 VSS_LV_COR VSS_LV
AC13 VSS_HV_ADR_0 VSS_HV_A N11 VSS_LV_COR VSS_LV
AC16 VSS_HV_ADR_1 VSS_HV_A N12 VSS_LV_COR VSS_LV
AC8 VSS_HV_ADR_23 VSS_HV_A N13 VSS_LV_COR VSS_LV
AA10 VSS_HV_ADV VSS_HV_A N14 VSS_LV_COR VSS_LV
H23 VSS_HV_DRAM VSS_HV N15 VSS_LV_COR VSS_LV
L22 VSS_HV_DRAM VSS_HV N16 VSS_LV_COR VSS_LV
P22 VSS_HV_DRAM VSS_HV N17 VSS_LV_COR VSS_LV
V22 VSS_HV_DRAM VSS_HV P7 VSS_LV_COR VSS_LV
D12 VSS_HV_FLA VSS_HV P8 VSS_LV_COR VSS_LV
Y1 VSS_HV_0SC VSS_HV P9 VSS_LV_COR VSS_LV
Cc21 VSS_HV_PDI VSS_HV P10 VSS_LV_COR VSS_LV
D17 VSS_HV_PDI VSS_HV P11 VSS_LV_COR VSS_LV
G7 VSS_LV_COR VSS_LV P12 VSS_LV_COR VSS_LV
G8 VSS_LV_COR VSS_LV P13 VSS_LV_COR VSS_LV
G9 VSS_LV_COR VSS_LV P14 VSS_LV_COR VSS_LV
G10 VSS_LV_COR VSS_LV P15 VSS_LV_COR VSS_LV
G11 VSS_LV_COR VSS_LV P16 VSS_LV_COR VSS_LV
G12 VSS_LV_COR VSS_LV P17 VSS_LV_COR VSS_LV
G13 VSS_LV_COR VSS_LV R7 VSS_LV_COR VSS_LV
G14 VSS_LV_COR VSS_LV R8 VSS_LV_COR VSS_LV
G15 VSS_LV_COR VSS_LV R9 VSS_LV_COR VSS_LV
G16 VSS_LV_COR VSS_LV R10 VSS_LV_COR VSS_LV
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Table 3-5. 473 MAPBGA supply pins (continued)

nuB:tl)ler Ball name Pad type nuBn':‘lI)Ier Ball name Pad type
G17 VSS_LV_COR VSS_LV R11 VSS_LV_COR VSS_LV
H7 VSS_LV_COR VSS_LV R12 VSS_LV_COR VSS_LV
H8 VSS_LV_COR VSS_LV R13 VSS_LV_COR VSS_LV
H9 VSS_LV_COR VSS_LV R14 VSS_LV_COR VSS_LV
H10 VSS_LV_COR VSS_LV R15 VSS_LV_COR VSS_LV
H11 VSS_LV_COR VSS_LV R16 VSS_LV_COR VSS_LV
H12 VSS_LV_COR VSS_LV R17 VSS_LV_COR VSS_LV
H13 VSS_LV_COR VSS_LV T7 VSS_LV_COR VSS_LV
H14 VSS_LV_COR VSS_LV T8 VSS_LV_COR VSS_LV
H15 VSS_LV_COR VSS_LV T9 VSS_LV_COR VSS_LV
H16 VSS_LV_COR VSS_LV T10 VSS_LV_COR VSS_LV
H17 VSS_LV_COR VSS_LV T11 VSS_LV_COR VSS_LV
J7 VSS_LV_COR VSS_LV T12 VSS_LV_COR VSS_LV
Jg VSS_LV_COR VSS_LV T13 VSS_LV_COR VSS_LV
J9 VSS_LV_COR VSS_LV T14 VSS_LV_COR VSS_LV
J10 VSS_LV_COR VSS_LV T15 VSS_LV_COR VSS_LV
J11 VSS_LV_COR VSS_LV T16 VSS_LV_COR VSS_LV
J12 VSS_LV_COR VSS_LV T17 VSS_LV_COR VSS_LV
J13 VSS_LV_COR VSS_LV uz VSS_LV_COR VSS_LV
J14 VSS_LV_COR VSS_LV us VSS_LV_COR VSS_LV
J15 VSS_LV_COR VSS_LV U9 VSS_LV_COR VSS_LV
J16 VSS_LV_COR VSS_LV u10 VSS_LV_COR VSS_LV
J17 VSS_LV_COR VSS_LV Ut VSS_LV_COR VSS_LV
K7 VSS_LV_COR VSS_LV ut2 VSS_LV_COR VSS_LV
K8 VSS_LV_COR VSS_LV u13 VSS_LV_COR VSS_LV
K9 VSS_LV_COR VSS_LV ut4 VSS_LV_COR VSS_LV
K10 VSS_LV_COR VSS_LV uts VSS_LV_COR VSS_LV
K11 VSS_LV_COR VSS_LV ute VSS_LV_COR VSS_LV
K12 VSS_LV_COR VSS_LV ut7 VSS_LV_COR VSS_LV
K13 VSS_LV_COR VSS_LV W4 VSS_LV_PLL VSS_LV
K14 VSS_LV_COR VSS_LV AC19 VSS_HV_PMU VSS_LV
K15 VSS_LV_COR VSS_LV D5 RESERVED VSS_HV
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Table 3-5. 473 MAPBGA supply pins (continued)

nul?:::er Ball name Pad type nuBl:‘llaler Ball name Pad type
K16 VSS_LV_COR VSS_LV AB20 RESERVED VSS_HV
K17 VSS_LV_COR VSS_LV
Table 3-6. 473 MAPBGA pins not populated on package
E5 E6 E7 E8 E9 E10 E11 E12
E13 E14 E15 E16 E17 E18 E19 F5
F19 G5 G19 H5 H19 J5 J19 K5
K19 L5 L19 M5 M19 N5 N19 P5
P19 R5 R19 T5 T19 us u19 V5
V19 W5 W6 W7 w8 W9 W10 W11
W12 W13 w14 W15 W16 W17 W18 W19

3.2.3

System pins

Table 3-7 and Table 3-8 show the system pins for the MPC5675K microcontrollers in the 257 MAPBGA
and the 473 MAPBGA packages, respectively.

Table 3-7. 257 MAPBGA system pins

Ball Ball name Wc_eak pull Safe mod'e . Pad type Power domain
number during reset | default condition

C4 FCCU_F[1] disabled not available GP Slow/Medium VDD_HV_IO
C10 |JCOMP pulldown not available GP Slow VDD_HV_IO
E1 Nexus MDO[0]' — not available GP Slow/Fast VDD_HV_IO
E4 NMI pullup not available GP Slow VDD_HV_IO
L15 |TCK pullup not available GP Slow VDD_HV_IO
M16 | TMS pullup not available GP Slow VDD_HV_IO
N1 XTALIN — not available Analog Feedthrough | VDD_HV_IO
P2 |RESET pulldown not available Reset VDD_HV_IO
R1 XTALOUT — not available Analog Feedthrough | VDD_HV_IO
R2 FCCU_FIO0] disabled not available GP Slow/Medium VDD_HV_IO
R13 |VREG_CTRL — — Analog Feedthrough VDD_REG
U12 |VREG_INT_ENABLE — — Analog Feedthrough | VDD_HV_IO
U13 |RESET_SUP pulldown — Analog Feedthrough | VDD_HV_IO
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" Do not connect pin directly to a power supply or ground.

Table 3-8. 473 MAPBGA system pins

Ball Ball name Wc::ak pull Safe mod'e . Pad type Power domain
number during reset | default condition

C4 FCCU_F[1] disabled not available GP Slow/Medium VDD_HV_IO
D10 |JCOMP pulldown not available GP Slow VDD_HV_IO

E1 Nexus MDO[O]1 — not available GP Slow/Fast VDD_HV_IO

E4 NMI pullup not available GP Slow VDD_HV_IO
R23° |dramc CLKB — — DRAM CLK VDD_HV_DRAM
T23%2 |dramc CLK disabled — DRAM CLK VDD_HV_DRAM
Wi+ XTALIN — not available Analog Feedthrough VDD_HV_IO

Y2 |RESET pulldown not available Reset VDD_HV_IO
Y19 |TCK pullup not available GP Slow VDD_HV_IO
AA1 | XTALOUT — not available Analog Feedthrough | VDD_HV_IO
AA2 | FCCU_F[0] disabled not available GP Slow/Medium VDD_HV_IO
AB19 |TMS pullup not available GP Slow VDD_HV_IO
AC18 |VREG_CTRL — — Analog Feedthrough VDD_REG
AC20 |RESET_SUP pulldown — Analog Feedthrough | VDD_HV_IO
AC21 |VREG_INT_ENABLE — — Analog Feedthrough VDD_HV_IO

Do not connect pin directly to a power supply or ground.

2 PCR234 can be used to control the slew rate of DRAM CLK and DRAM CLKB. See the “System Integration Unit
Lite” chapter of the MPC5675K reference manual.
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Chapter 4
Functional Safety

4.1 Overview

The MPC5675K microcontroller offers a set of features to support using it for applications that require
high integrity to fulfill functional safety requirements. For more information, please see the MPC5675K
Safety Manual (SM).

4.2 Redundancy

The main approach used to achieve functional safety is redundancy. Redundancy is applied in different
ways for different modules of this microcontroller:

» Processing cores: When used for a safety critical application, the two redundant cores are used
preferably in Lock Step Mode (LSM). Only within this mode any difference between the outputs
of the cores indicates a fault and triggers the corresponding reaction to prevent propagation of the
fault and to put the microcontroller into a Fail-Safe mode.

* Replicated peripherals, if safety critical for the application, preferably are used in a redundant way
by the application software.

» Non-replicated input peripherals, if safety critical for the application and not self-tested, have to be
supported by system level safety measures, for example, by the application software reading them
multiple times (time redundancy).

* Non-replicated output peripherals, if safety critical for the application and not read-back, have to
be supported by system level safety measures, for example, by the application software writing
them multiple times (time redundancy).

4.3 Sphere of Replication (SoR)
Figure 4-1 shows the Sphere of Replication (SoR) and its building blocks on different hierarchy levels.

The two parts of the SoR are referred to as Sphere Part 0 and Sphere Part 1. Each module instantiated in
Sphere Part 0 is replicated in Sphere Part 1. In other words, Sphere Part 1 is the replica of Sphere Part 0.

Respective to ISO 26262 the Sphere Part 0 and Sphere Part 1 are redundant elements. In the light of IEC
61508 each Sphere Part is a channel. A channel is an element or group of elements that perform(s) a
function. The two parts of the SoR can be seen as two independent processing channels.

IP instantiations that are part of Sphere Part O are referenced with the suffix “_0”. IP instantiations that are
part of Sphere Part 1 are referenced with the suffix “_1”.

All IP modules from Sphere Part 0 except for its RCCUs are part of Lake 0. All IP modules from Sphere
Part 1 except for its RCCUs are part of Lake 1. IP modules in Lake 0 must physically be separated from
the IP modules in Lake 1. The RCCUs check qualified outputs of Lake 0 and Lake 1 in each SoR clock
cycle.

See Section 4.3.2, Sphere of Replication (SoR), for a list of IP modules belonging to the SoR.
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Sphere of Replication (SoR)
Sphere Part 0 Sphere Part 1
Lake O Lake 1
Platform O Platform 1

On-Platform On-Platform
IP Module 0 IP Module 0
On-Platform On-Platform

IP Module n—1 IP Module n—1
Off-Platform Off-Platform
IP Module 0 IP Module 0
Off-Platform Off-Platform

IP Module f—1 IP Module f-1

l » RCCUx1_0 ‘4—‘

L »| RCCUx1 0 |«

Figure 4-1. SoR Definition

4.3.1 Input synchronization

As the RC checkers are checking the outputs of both parts of the SoR for equality on every clock cycle, it
is important that the input signals provided to each part of the SoR are identical at every clock cycle of the
SoR. This is especially important if clock domain synchronization is required between signal source(s)
outside of the SoR and the SoR inputs. Some examples here are all interrupt signals routed to INTC_0 and
INTC_1 potentially coming from a different clock domain to the one of the INTC_0Oand INTC_1. SWT_0
and SWT _1 or all motor control related peripherals behind the IPSYNC bridge are just two examples.

Figure 4-2 shows the SoR input signal synchronization required for all signals originating from a clock
source asynchronous to the clock of the SoR.

Asynchronous interrupts coming from peripherals need to be synchronized in a lockstep-compatible way
outside of the SoR.

Special attention needs to be paid to this requirement as the DPM requires some of the signals entering the
two parts of the SoR to be controlled separately (one example is the reset input for both cores in DPM),
which is not the case in LSM. The reset for both parts of the SoR is one example.
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Signal Source

Y
Clock
Sync

Sphere of Replication (SoR)

Sphere Part 0 Sphere Part 1

Figure 4-2. SoR input synchronization

4.3.2 Sphere of Replication (SoR)

In LSM, the Sphere of Replication represents one channel. However, the two Lakes of the SoR are
physically separated on the die to minimize undetectable common cause faults inside the SoR.

In LSM, the two replicas are configured in a symmetrical way to ensure lockstep operation. In DPM, the
two replicas are configured in a slightly different way to allow independent operation. More details are
described in the subsequent sections.

Each replica (each part of the SoR, Sphere Part 0 and Sphere Part 1) must keep separated ports for common
signals like clock, mode control, reset, and debug. These signals are routed separately to each SoR.

4.4  Built-In Self-Test (BIST)

BIST is a mechanism that permits a microcontroller to test itself. On the MPC5675K, BIST enables the
reliability requirements necessary to achieve SIL3 and 1SO26262.

4.41 BIST during boot

A device BIST is performed every time the microcontroller is reset desctructively (poweron reset). The
BIST is performed transparently for the application while the microcontroller is still under reset. In case
the BIST fails, the microcontroller is kept under reset. Application software can only start to run when
BIST finishes successfully without detecting a fault. The boot time BIST comprises:

* Memory BIST for all RAMs and ROM

» Scan-based Logic BIST for digital logic, partitioned with a separate BIST for each Sphere of
Replication (SoR), and a partition for the remaining non-replicated peripherals
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4.4.2 Software-triggered BIST during operation

For some modules of this microcontroller it is required to run BIST during operation, because testing only
during destructive reset (poweron reset) is not sufficient for the targeted safety integrity level. These BIST
runs need to be triggered by application software once within each process safety time.

Modules that require BIST runs during application are:
» ADOC, in which software triggers several self-tests implemented in hardware
» Flash memory, for ECC logic test

4.4.3 Software-triggered self-tests after boot

In order to ensure integrity of flash memory for a safety application, hardware-based flash self-test needs
to be triggered by software every time the microcontroller is destructively reset (poweron reset).

4.5 Memory error detection and correction

RAMs are protected against soft errors by an 8-bit/64 SECDED (single error correction, double error
detection) ECC HSIAO code computed over address and data at each memory access. Detected faults are
reported to the FCCU.

NVM flash memory is protected by an 8-bit/64 SECDED ECC HSIAO code.

4.6 Monitoring
All monitoring features react within 10 ms or faster.

Core voltage is equipped with a low voltage detector and a high voltage detector to indicate if voltage is
out of the specified range. 1/O voltage is monitored by a low voltage detector. The voltage detectors
themselves have a hardware based self-checking feature.

This microcontroller is equipped with one temperature sensor.

Three clocks are monitored:
» Internal oscillator clock
* PLL-generated system clock
» FlexRay clock

The MPU prevents incorrect memory accesses based on 16 possibly overlapping physical memory
regions.

4.7 Software measures

Several software measures are recommended to achieve functional safety integrity for this microcontroller.
Software has to trigger these test features at least once within the process safety time or fault tolerant time
interval. These are simple checks. No software-based core self-test routine library is mandatory for this
microcontroller.
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The following shows some examples for software checks:

Example 4-1. Modules that require CRC checks during operation

» SIUL: System configuration registers checked
* ADC: ADC configuration registers checked
» eTimer: Timer configuration registers checked

Example 4-2. Checks that are required by the CTU

» Have all triggers been generated and served (supported by hardware, faults to be handled in
software)?

» Do trigger times match expected behavior?

» Is there a trigger buffer overrun (supported by hardware, faults to be handled in software)?
* Does the channel number sequence match expected behavior?

» Are the issued commands valid (supported by hardware, faults to be handled in software)?

4.8 Fault reaction

All faults detected by hardware measures like the redundancy checkers, self-test features, ECC, voltage
and clock monitors are reported to the central Fault Collection and Control Unit (FCCU). Depending on
the particular fault, the FCCU puts the microcontroller into the corresponding configured fail-safe state.
This prevents fault propagation to system level. The following states are considered as fail-safe:

» Shut-down state

» Safety critical digital output in high impedance state (tri-state)

* Reset state

» Indication of internal faults on “Error Out” signals to the surrounding system

4.9 External measures

This microcontroller requires several external measures to support safe operation:
» External power supply and monitor
» External timeout circuitry (for example, watchdog)
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Chapter 5
Boot and Operating Modes

5.1 Boot modes

The MPC5675K supports the following boot modes:

» Single Chip (SC) mode—the microcontroller boots from the first bootable section of the flash
memory main array.

» Serial Boot Loader (SBL) mode—the microcontroller downloads boot code from either the
LINFlexD or FlexCAN interface and then executes it. Serial boot can be performed with or without
autobaud.

If booting is not possible with the selected configuration (for example, if no Boot ID is found in the
selected boot location) then the microcontroller enters Static mode (see Section 5.4.5, Static mode).

5.2 Hardware configuration

The microcontroller detects the boot mode based on external pins and device status. The following
sequence applies:

» To boot from LINFlexD or FlexCAN, the microcontroller must be forced into Alternate Boot
Loader mode via the FAB (Force Alternate Boot mode) pin, which must be asserted before
initiating the reset sequence. The type of alternate boot mode is selected according to the ABS
(Alternate Boot Selector) pins (see Table 5-1). For details of the serial boot modes, refer to
Chapter 12, Boot Assist Module (BAM).

» If the microcontroller identifies a flash memory sector with a valid boot sector, it boots from the
lowest sector (see Figure 5-1).

» If none of the flash memory sectors contains a valid boot signature, the microcontroller goes into

Safe mode.
Table 5-1. Hardware configuration
FAB ABS2 ABSO0 Boot ID Boot mode
1 0 0 — Serial boot LINFlexD
1 0 1 — Serial boot FlexCAN
1 1 0 — Serial boot via LINFlexD or FlexCAN in autobaud
0 — — valid SC (single chip)
0 — — not found | Safe mode

5.3 Boot-sector search
5.3.1 Potential boot sectors

As shown in Figure 5-1, in Single Chip mode the microcontroller searches several locations for a valid
boot ID. The lowest sector that starts with a valid boot ID is used to boot the microcontroller.
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The flash memory locations listed in Table 5-2 are searched.

0x0003_0000

0x0002_0000

0x0001_C000

0x0001_8000

0x0001_0000

0x0000_8000

0x0000_4000

0x0000_0000

Internal flash memory

64 KB

Boot information

64 KB

Boot information

16 KB

Boot information

16 KB

Boot information

32 KB

Boot information

32 KB

Boot information

16 KB

Boot information

16 KB

Boot information

Application
0x0000_000C

Application
0x0000_0008

Application start address
0x0000_0004

RCHW

0x0000_0000

Figure 5-1. Flash memory partitioning and RCHW search

Table 5-2. Flash boot sector locations

Block

Address

0x0000_0000

—_

0x0000_4000

0x0000_8000

0x0001_0000

0x0001_8000

0x0001_C000

0x0002_0000

N|{o| o] M|l OIDN

0x0003_0000
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5.3.2 Reset configuration halfword (RCHW)

Each boot sector in the flash memory contains the Reset configuration halfword (RCHW) at offset 0x00.
If the RCHW field BOOT _ID holds the value 0x5A, then the sector is considered bootable. In addition,
the VLE flag indicates that the code is VLE code. All other bits are reserved.

No BAM code execution occurs in this case, and BAM code is not visible unless the microcontroller is in
Serial Boot Loader (SBL) mode.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl O 0 0 0 0 0 0 | VLE BOOT_ID

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 5-2. Reset configuration halfword (RCHW)

Once the microcontroller detects that it needs to boot from flash memory, and finds a valid BOOT_ID, it
boots from the application start address at offset 0x04 within the boot sector.

5.3.3 Boot and alternate boot

Some applications require an alternate boot sector so that the main boot can be erased and reprogrammed
in the field.

When an alternate boot is needed, the user can create two bootable sectors. The lowest sector is the main

boot sector, and the highest is the alternate boot sector. The alternate boot sector does not need to be

consecutive to the main boot sector.

This scheme ensures that there is always one active boot sector by erasing one of the boot sectors only:
» Sector is activated (that is, program a valid BOOT _ID instead of OxFF as initially programmed).

» Sector is deactivated writing to 0 some of the bits BOOT-ID bit field (bit 1 and/or bit 3, and/or bit
4, and/or bit 6).

5.4 Device behavior by boot mode

The following describes the security related device features that are available in the device boot modes.

5.4.1 Single-chip mode—unsecured

In normal Single-Chip mode, the system boots from the flash memory main array. The microcontroller
boots from the first sector that is marked bootable. The system may be configured to enable the external
bus:

* Nexus/JTAG available
* Boot from flash memory main array
— Shadow block available
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5.4.2 Single-chip mode—secured
In secured Single-Chip mode, the system boots from the flash memory main array. The microcontroller
boots from the first sector that is marked bootable:

* No Nexus/JTAG apart from JTAG information for device and mask ID (major and minor) and
commands to temporarily unlock the microcontroller with a valid flash memory password.

» Boot from flash memory main array.
— Shadow block accessible

5.4.3 Serial boot loader mode—public password enabled

In Serial Boot Loader (SBL) mode, if public serial access is allowed, the MCU executes BAM code that
checks for a valid public password on the chosen interface. The interface is selected via FAB and ABS
pins:

*  Nexus/JTAG available

* Boot from BAM

» Disable flash memory main array and shadow block access

5.4.4 Serial boot loader mode—flash memory password enabled

It is possible to boot in SBL mode when “serial access with password” is selected. The MCU executes
BAM code that checks for a valid flash memory password on the chosen interface. If the password is
known, full access to the device is enabled:

e Nexus/JTAG available
* Boot from BAM

5.4.5 Static mode

Static mode means the device enters the low power Safe mode and the processor executes a wait
instruction. This is needed if the device is unable to boot in the selected mode. Access to Nexus and flash
memory is as defined by the boot mode and the security status. A power-on reset is required to bring the
device out of Static mode.

5.5 Operating modes

MPC5675K microcontrollers can operate in two modes of operation:
* Lock Step mode (LSM)
» Decoupled Parallel mode (DPM)

One of the two modes is statically selected at startup. The selected mode may be changed only going
through a full power-on reset.
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Each of these modes has several specific submodes that the microcontroller can enter. These modes differ,
for example, in the list of enabled modules, pin configurations, reset phase, and safety status. These are
covered in Section 35.1, Introduction.

5.5.1 Lock Step Mode (LSM)

This mode takes its name from the execution of the same commands by both cores in synchronicity (lock
step). It has been implemented to support high levels of functional safety integrity (for example, SIL3 or
ASIL D) with minimal software overhead.

In this mode, the Sphere of Replication (SoR) plays a major role. It contains all hardware elements that
have been replicated for safety reasons, resulting in the sphere being a collection of pairs. Each member
of such a pair executes the same operations or transactions as its partner, resulting in lock step behavior.
The compliance with this behavior expectation is checked only on the boundary of the SoR, minimizing
checker effort.

This boundary check is based on a modified version of the fault isolation concept. Fault isolation requires
that a fault must not cause failures outside a marked area, in this case the SoR. A failure in the SoR, as long
as it does not propagate to the outside of the SoR and potentially cause a fault there, does not influence the
effective operability of the periphery (and so the ECU). Thus it cannot cause a hazard.

For example, an error in the ALU can cause wrong calculation results but as long as these results only
influence core register values, they are not a hazard to the operation of the system. Also, propagation inside
the SoR is of no immediate consequence. For example, if the wrong register value is written to the INTC,
this — in itself — does not change the overall behavior of the system. But once the registers are written
somewhere external or used as addresses, or once the badly changed interrupt triggers, this “safeness”
changes because the failure now propagates to the outside of the SoR.

The Redundancy Control Checker Units (RCCU) at the outputs of the SoR to the periphery bus, to the flash
memory subsystem, and to the SRAM subsystem detect such propagating failures due to data on the
external busses being inconsistent between both processing units. Thus the RCCUs implement the
modified fault isolation in that they detect but not prevent the propagation of a non-common cause failure
at the point where the two redundant channels are merged into a single actuator or recipient. Isolation of
the overall system is then achieved by the Fault Collection and Control Unit (FCCU) signaling an error,
thereby allowing the microcontroller or application to react appropriately.

5.5.2 Decoupled Parallel mode (DPM)

In this mode, each CPU core runs independently. This mode of operation puts the chip into a symmetric
multi-core processor mode. When in this mode, the redundancy checkers are not enabled, and the
replicated peripherals are available at a different set of addresses. The SRAM is split in half and relocated
in the memory map (See Chapter 2, Memory Map, for details). In DMP mode, the hardware Semaphore
module becomes available. Reciprocal comparison of data caclulated independently on both CPUs may be
required by software to achieve respective functional safety integrity.

The Decoupled Parallel mode (DPM) increased performances can be estimated in a first approximation as
about 1.6x the performance of the Lock Step mode (LSM) at the same frequency.
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The selection between the Lock Step mode and the Decoupled Parallel mode is done via a user option
programmed into the shadow block of the flash. See Chapter 8, Flash Memory, for more details.

MPC5675K microcontrollers support only static configuration at power-on (either LSM or DPM).

5.6 Selecting LSM or DPM

The operating mode (LSM or DPM) on MPC5675K is determined by the LSM_DPM user option bit in the
shadow sector of the flash memory. This user option bit is accessed using the UOPS[UOPT] field in the
SSCM (see Section 49.3.1.8, User Option Status (SSCM_UOPS) Register).
NOTE

The external reset sequence should always be configured to start from

PHASEL1 by setting RGM_FESS[SS_EXR] = 0. See Section 46.3.1.6,

Functional Event Short Sequence Register (RGM_FESS).
The following steps summarize the MPC5675K behavior in DPM following an external reset:
External reset is triggered.
Both Core_0 and Core_1 undergo reset.
Core_0 starts fetching its first instruction, while Core_1 stays under reset until step 4.
After some basic configuration, Core_0 wakes Core_1 up through the SSCM module.

5. Both Core_0 and Core_1 work independently.

If the external reset sequence starts from PHASE3 (RGM_FESS[SS_EXR] = 1), Core_0 and Core_1 go
under reset at the same time, but Core_1 starts to run immediately without waiting for any signal from
Core_0. This could cause unexpected results to occur if the Core_1 startup code does not take short reset

into account. Core_1 code can check the last reset source using RGM flags. If it finds that the reset was
due to short reset, then it can poll for a Core_0 signal to wait before executing further code.

A wbdhE

5.6.1 Entering DPM
By default, MPC5675K is configured to start in DPM (LSM_DPM = 0).

5.6.2 Entering LSM

5.6.2.1 Dual-core boot concepts

Entering DPM implies a dual-core boot. The key concept to a dual-core boot is that it is nothing more than
a typical single-core boot, except that it starts another single-core boot. The initialization of interrupts,
stack, and other parameters needs to be performed on each core. In other words, it is a single-core boot
performed twice.

Figure 5-3 shows a simplification of this boot process.
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Core_0

Power-On Reset

i Core_1

Y

Core_1 runs MMU setup, other
Yes Boot in Lock initialization including NMI Vector.
Step mode.
Y
~ Core_0 MMU setup, other Core_1 changes the device
initialization including NMI Vector, mode from DRUN to RUNO
then branch to Main(). FCCU triggers NMI for both cores.

Y

Main() runs on Core_0, setting
up the start address for Core_1

Y

Both cores manage

Place Reset Vector for Core_1 their own NMI.
in register P2BOOT.
Y
Y Branch to Main()

Core_1 is now operational.

Release reset for Core_1
by writing DPMKEY.

Y

Core_0 is now operational.

Figure 5-3. Simplified boot process in DPM

At power-on reset (POR), Core_0 begins operation while Core_1 remains held in reset. At this time,
Core_0 must initialize its set of peripherals, set up its environment (including the NMI routine), then
branch to main. At this point, Core_0 is essentially fully operational. Now Core_0 provides the reset vector
and writes the DMPKEY, thus releasing Core_1 from reset.

Core_1 begins its execution. The first thing that it must do is initialize its set of peripherals and set up its
environment, including its NMI routine. Core_1 then moves the chip from DRUN mode to RUNO mode.
The system generates an NMI to both cores when the chip moves from DRUN to RUNO. Each core must
service its own NMI routines.

5.6.2.2 Software setup

During the boot sequence, this dual core architecture is set up with one core being the master and the other
core designated as slave. That is to say, the primary core, Core_0, is run from reset and executes code,
which then sets up and releases reset to Core_1. At that time, the system then begins operating in DPM.
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To make the second core operational, you must configure the following two registers in the SSCM:
 DPMBOOT (see Section 49.3.1.6, DPM Boot Register (SSCM_DPMBOOT))
» DPMKEY (see Section 49.3.1.7, DPM Boot Key Register (SSCM_DPMKEY))

Follow this sequence to enable DPM:
1. Write the reset vector into DPMBOOT[P2BOOT].

2. Set DPMBOOTI[DVLE] to indicate that the second core will be executing in VLE mode.
(Otherwise, the core will operate in Book E mode.)

3. Write 0X5AF0 to DPMKEY[KEY].
4. Write 0XA50F to DPMKEY[KEY].

After the second write to DPMKEY[KEY], Core_1 jumps to its reset vector.
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Chapter 6
e200z7 Core

6.1 e200z7 Overview

The 20027 is a dual-issue, 32-bit Power Architecture Book E-compliant design with 64-bit general
purpose registers (GPRs). Power Architecture Book E floating-point instructions are not supported by
€200z7 in hardware, but are trapped and may be emulated by software. For an overview of this architecture
and the instruction set, see EREF: A Programmer’s Reference Manual for Freescale Embedded Processors
(EREFRM).

An Embedded Floating-point (EFPU2) APU is provided to support real-time single-precision embedded
numerics operations using the general-purpose registers.

A Signal Processing Extension (SPE2.1) APU is provided to support real-time SIMD fixed point and
single-precision, embedded numerics operations using the general-purpose registers. All arithmetic
instructions that execute in the core operate on data in the general purpose registers (GPRs). The GPRs
have been extended to 64-bits in order to support vector instructions defined by the SPE2.1 APU. These
instructions operate on a vector pair of 16-bit or 32-bit data types, and deliver vector and scalar results. For
more information, see Signal Processing Engine (SPE) Programming Environments Manual: A
Supplement to the EREF (SPEPEM).

In addition to the base Power Architecture Book E instruction set support, the e200z7 core also implements
the VLE (variable-length encoding) technology, providing improved code density. The VLE technology is
further documented in Variable-Length Encoding (VLE) Programming Environments Manual: A
Supplement to the EREF (VLEPEM), a separate document.

The e200z7 processor integrates a pair of integer execution units, a branch control unit, instruction fetch
unit and load/store unit, and a multi-ported register file capable of sustaining six read and three write
operations per clock. Most integer instructions execute in a single clock cycle. Branch target prefetching
is performed by the branch unit to allow single-cycle branches in many cases.

The €200z7 contains a 16 KB instruction cache, a 16 KB data cache, as well as a memory management
unit (MMU). A Nexus Class 3+ module is also integrated. See Chapter 39, Nexus Development Interface
(NDI).
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Figure 6-1 shows a high-level block diagram of the e200z7 core.

Additional features
® OnCE/Nexus 1/Nexus 3
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Single-instruction, in-order write-back
Figure 6-1. €200z7 block diagram
6.1.1 Features

The following is a list of some of the key features of the e200z7:
Dual issue, 32-bit Power Architecture Book E-compliant CPU
Implements the VLE APU for reduced code footprint

In-order execution and retirement
Precise exception handling
Branch processing unit

— Dedicated branch address calculation adder
— Branch target prefetching using BTB

— Return address stack

Load/store unit (LSU)

— Three-cycle load latency

B

Address  Data Control
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— Fully pipelined
— Big- and little-endian support on a per-page basis
— Misaligned access support

— AMBA (advanced microcontroller bus architecture) AHB-L.ite (advanced high-performance
bus) 64-bit system bus

Memory management unit (MMU) with 64-entry, fully associative TLB and multiple page-size
support

16 KB, 4-way set-associative Harvard instruction and data caches

SPE unit supporting SIMD fixed-point and single-precision floating-point operations, using the
64-bit GPR file

Embedded floating-point unit (EFPU) supporting scalar single-precision floating-point operations
Performance management unit (PMU) supporting execution profiling
Nexus Class 3+ real-time development unit

Power management

— Low-power design—extensive clock gating

— Power-saving modes: doze, nap, sleep, and wait

— Dynamic power management of execution units, caches, and MMUs
e200z7-specific debug interrupt

Testability

— Synthesizeable, full MuxD scan design

— Built-in parallel signature unit

Microarchitecture summary

The €200z7 processor utilizes a ten-stage instruction pipeline, with four stages for execution. These stages
operate in an overlapped fashion, allowing single clock instruction execution for most instructions:

Instruction fetch 0
Instruction fetch 1
Instruction fetch 2
Instruction decode 0
Instruction decode 1
Register file read / EA calc
Execute 0 / memory access 0
Execute 1 / memory access 1
Execute 2 / memory access 2
Execute 3

Register writeback

The integer execution units each consists of a 32-bit Arithmetic Unit (AU), a Logic Unit (LU), a 32-bit
barrel shifter (Shifter), a Mask-Insertion Unit (MIU), a Condition Register Manipulation Unit (CRU), a
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Count-Leading-Zeros Unit (CLZ), a 32 x 32 hardware ultiplier array, and result feed-forward hardware.
Integer EU1 also supports hardware division.

Most arithmetic and logical operations are executed in a single cycle with the exception of multiply, which
is implemented with a pipelined hardware array, and the divide instructions. A Count-Leading-Zeros Unit
operates in a single clock cycle.

The Instruction Unit contains a PC incrementer and dedicated Branch Address adders to minimize delays
during change of flow operations. Sequential prefetching is performed to ensure a supply of instructions
into the execution pipeline. Branch target prefetching is performed to accelerate taken branches.
Prefetched instructions are placed into an instruction buffer.

Branch target addresses are calculated in parallel with branch instruction decode, resulting in an execution
time of four clocks for correctly predicted branches. Conditional branches that are not taken execute in a
single clock. Branches with successful BTB target prefetching have an effective execution time of one
clock if correctly predicted.

Memory load and store operations are provided for byte, halfword, word (32-bit), and doubleword data
with automatic zero or sign extension of byte and halfword load data as well as optional byte reversal of
data. These instructions can be pipelined to allow effective single cycle throughput. Load and store
multiple word instructions allow low overhead context save and restore operations. The load/store unit
contains a dedicated effective address adder to allow effective address generation to be optimized.

The CRU supports the Condition Register (CR) and condition register operations defined by the

Power Architecture. The condition register consists of eight 4-bit fields that reflect the results of certain
operations, such as move, integer and floating-point compare, arithmetic, and logical instructions, and
provide a mechanism for testing and branching.

Vectored and autovectored interrupts are supported by the CPU. Vectored interrupt support is provided to
allow multiple interrupt sources to have unique interrupt handlers invoked with no software overhead.

The SPE2.1 APU supports vector instructions operating on 8-, 16- and 32-bit fixed-point data types. The
EFPU2 APU supports 32-bit IEEE-754 single-precision floating-point formats, and supports scalar and
vector single-precision floating-point operations in a pipelined fashion. The 64-bit general purpose register
file is used for source and destination operands, and there is a unified storage model for scalar
single-precision floating-point data types of 32-bits and the normal integer type. Low latency fixed-point
and floating-point add, subtract, mixed add/subtract, sum, diff, min, max, multiply, multiply-add,
multiply-sub, divide, square root, compare, and conversion operations are provided, and most operations
can be pipelined.
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Figure 6-2. e200z7 block diagram

6.1.2.1 Instruction unit features

The features of the e200z7 instruction unit are:
»  64-bit path to cache supports fetching of two 32-bit instructions per clock
* Instruction buffer holds up to 10 32-bit instructions
» Dedicated PC incrementer supporting instruction prefetches

» Branch unit with dedicated branch address adder, and branch lookahead logic (BTB) supporting
single cycle execution of successfully predicted branches

6.1.2.2 Integer unit features

The e200z7 integer units support single cycle execution of most integer instructions:
» 32-bit AU for arithmetic and comparison operations
» 32-bit LU for logical operations
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32-bit priority encoder for count leading zero’s function

32-bit single cycle barrel shifter for static shifts and rotates

32-bit mask unit for data masking and insertion

Divider logic for signed and unsigned divide in 4-15 clocks with minimized execution timing (EU1
only)

Pipelined 32 x 32 hardware multiplier array supports 32 x 32 — 32 multiply with 3 clock latency,
1 clock throughput

6.1.2.3 Load/store unit features

The €200z7 load/store unit supports load, store, and the load multiple/store multiple instructions:

32-bit effective address adder for data memory address calculations
Pipelined operation supports throughput of one load or store operation per cycle

Dedicated 64-bit interface to memory supports saving and restoring of up to two registers per cycle
for load multiple and store multiple word instructions

6.1.2.4 Cache features

The features of the cache are as follows:

Separate 16 KB, 4-way set-associative instruction and data caches (Harvard)
Copyback and writethrough support

8-entry store buffer

Push buffer

Linefill buffer

32-bit address bus plus attributes and control

Separate uni-directional 64-bit read data bus and 64-bit write data bus
Cache line locking

Way allocation

Write allocation policies

Tag and data parity

Multi-bit EDC for the ICache

Parity protection for the DCache

Correction/auto-invalidation capability for the | and D caches
Hardware cache coherency support for the data cache

6.1.2.5 MMU features

The features of the MMU are as follows:

Virtual memory support
32-bit virtual and physical addresses
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e 8-bit process identifier

» 64-entry fully associative TLB

» Multiple page size support from 1 KB to 4 GB
» Entry flush protection

6.1.2.6 e200z7 system bus features

The features of the e200z7 system bus interface are as follows:
* Independent instruction and data interfaces
«  AMBA AHB2.v6 protocol
e 32-bit address bus, 64-bit data bus, plus attributes and control
» Data interface provides separate uni-directional 64-bit read and write data buses
» Support for HCLK running at a slower rate than CPU clock

6.2 Programming model

This section describes the register model, instruction model, and the interrupt model as they are defined
by the Power ISA, Freescale EIS, and the e200z7 implementation.

6.2.1 Register set

The following figures show the complete e200z7 register set, including the sets of the registers that are
accessible in supervisor mode and the set of registers that are accessible in user mode The number to the
right of the special-purpose registers (SPRs) is the decimal number used in the instruction syntax to access
the register. For example, the integer exception register (XER) is SPR 1.

Figure 6-3 and Figure 6-4 show the registers that can be accessed by supervisor-level software. User-level
software can access only those registers listed in Figure 6-5 and Figure 6-6.
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Figure 6-3 shows the supervisor mode SPRs and GPRs.

K General registers Exception handling/control registers \
General-purpose SPR general Save & restore Interrupt vector prefix
Condition register  registers SPRGO |SPR272 | SRRO |SPR26 IVPR |SPR63
GPRO SPRG1 SPR 273 SRR1 SPR 27 |nterrupt vector offset
Count register GPR1 SPRG2 [SPR274 | CSRRO |SPR58 IVORO |SPR 400
SPR9 M SPRG3 |SPR275 | CSRR1 |SPR59 IVOR1 | SPR 401
Link register ° SPRG4 |SPR276 | DSRRO1 |SPR574 o o
SPR S GPR3t SPRG5 |SPR277 | DSRR11 |SPR575 . .
XER zPRCC;e zPR 278 MngRm gPR 570 [ IVOR15 |SPR415
PRG7 PR279 |MCSRR11|SPR 571
_XER SPR 1 1
H SPRG8 |SPR604 Exception IVORS2” | SPR 528
coumurator SPRGO |SPR605 Syndrome register . .
| AcC ' [ EsR JseRez [t 1
Processor control registers Machine check IVORS5' |SPR 531
Machine state Hardware User SPR syndrome register ~ Machine check
MSR implementation USPRGO |SPR256 | MCSR |SPR57p 2ddress register
dependent! . MCAR |SPR573
Processor version HIDO | SPR 1008 Data exception
SPR 287 HID1  |SPR 1009 address BTB register
ionl DEAR |SPR 61 BTB controll
Processor ID System version Ti
SPR 286 SPR 1023 Time base imers BUCSR |SPR 1013
Debug register52 (write-only) Decrementer
netruction TBL |SPR284 | DEC |spr22 SPE/EFPU registers
TBU |SPR285 | DECAR |SPR54 SPE/EFPU status &
Debug control address compare control register
DBCRO |SPR 308 IAC1 |SPR312 Control & status SPEFSCR | SPR 512
DBCR1 |SPR 309 IAC2 SPR 313 TCR SPR 340
DBCR2 |SPR 310 IAC3 SPR 314 TSR SPR 336
DBCR3' |SPR&61 | IAC4 |SPR315 Memory management registers
DBCR4! | SPR 563 IAC5 | SPR 565 Control &
DBCR5! | SPR 564 IAC6 SPR566 MMU assist Process ID configuration
DBCR6' |SPR 603 IAC7 |SPR567 [ MASO |SPR624 SPR48 [MMUCSRO]|SPR 1012
DBERCO' | SPR 569 IAC8 | SPR 568 MAS1 |SPR 625 MMUCFG | SPR 1015
Data address MAS2 |SPR 626 TLBOCFG | SPR 688
Debug status compare MAS3 |SPR 627 TLB1CFG | SPR 689
DBSR |SPR 304 DACH1 SPR 316 MAS4 |SPR 628 Cache registers
DAC2 |SPR317 . . Cache Cache control’
Debug counter? Data value compare ® ° configuration L1CSRO |SPR 1010
DBCNT |SPR 562 DVC1 |SPR318 MAS6 |SPR630 (read-only)
DVC2 | SPR 319 L1CFGO |sPr515 | L1CSR1 |SPR 1011

L1CFG1 |SPR516 L1FINVO |SPR 1016

1 — These e200-specific registers may not be supported by other Power Architecture processors. | L1FINV1 |SPR 959
KZ — Optional registers defined by the Power ISA embedded architecture. /

Figure 6-3. e200z760 supervisor mode programmer’s model

MPC5675K Microcontroller Reference Manual, Rev. 9

162 Freescale Semiconductor



Chapter 6 e200z7 Core

Figure 6-4 shows the supervisor mode programmer’s model DCRs and PMRs.

K Performance monitor registers! PSU registers! \
User control
Control (read-only) Counters PSU

PMGCO |PMR 400 | UPMGCO |PMR 384 PMCO |PMR 16 PSCR |DCR272
PMLCa0 |PMR 144 | UPMLCa0 |PMR 128 PMC1 |PMR 17 PSSR |DCR273
PMLCal |PMR 145 | UPMLCal |PMR 129 PMC2 |PMR 18 PSHR |DCR 274
PMLCa2 |PMR 146 | UPMLCa2 |PMR 130 PMC3 |PMR 19 PSLR |DCR 275

PMLCa3 |PMR 147 | UPMLCa3 |PMR 131 User counters PSCTR |DCR 276

PMLCbO [PMR 272 |UPMLCbO |PMR 256 (read-only) PSUHR |DCR 277

PMLCb1 |PMR 273 |UPMLCb1 |PMR257 | UPMCO |PMRO PSULR |DCR 278

PMLCb2 |PMR 274 | UPMLCb2|PMR258 | UPMC1 |PMR1

PMLCb3 |PMR 275 |UPMLCb3 [PMR259 | UPMC2 |PMR2 Cache access
UPMC3 |PMR 3 registers’

CDACNTL | DCR 351
CDADATA | DCR 350

K 1 — These e200-specific registers may not be supported by other Power ISA embedded category processors. /

Figure 6-4. €200z760 supervisor mode programmer’s model DCRs and PMRs

Figure 6-5 shows the user mode programmer’s model SPRs and GPRs.

/ General registers Timers Cache registers \
General-purpose (read-only) (read-only)

Condition register registers Time base Cache configuration

GPRO TBL |SPR268 | LICFGO |SPR515

SPR9 E Control registers

Link register SPR general

SPR 8 GPR31 (read-only) Category register

SPRG5 |SPR 261
XER SPR 1
SPRG6 | SPR 262 SPEFSCR | SPR 512
| ceumtftator e | SPRG7 |SPR 263
User SPR

\ USPRGO |SPR 256 /

Figure 6-5. €200z7 user mode programmer’s model
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Figure 6-6 shows the user mode programmer’s model PMRs.

K Performance monitor registers’ \
User control User counters
(read-only) (read-only)

UPMGCO |PMR 384 | UPMCO |PMRO
UPMLCa0 |[PMR 128 | UPMC1 |PMR 1
UPMLCal |PMR 129 | UPMC2 |PMR2
UPMLCa2 |PMR 130 | UPMC3 |PMR3
UPMLCa3 | PMR 131
UPMLCbO | PMR 256
UPMLCb1 | PMR 257
UPMLCb2 | PMR 258
UPMLCb3 | PMR 259

K 1 — These e200-specific registers may not be supported by other Power ISA embedded category processors. /

Figure 6-6. €200z760 user mode programmer’s model PMRs

The GPRs are accessed through instruction operands. Access to other registers can be explicit (by using
instructions for that purpose such as the Move To Special Purpose Register (mtspr) and Move From
Special Purpose Register (mfspr) instructions) or implicit as part of the execution of an instruction. Some
registers are accessed both explicitly and implicitly.

6.2.2

Instruction set

The e200z7 supports the following architectural extensions: VLE, ISEL, debug, machine check, wait,
SPE, cache line locking, and enhanced reservations.

The e200z7 implements the following instructions:

The Power ISA instruction set for 32-bit embedded implementations. This is composed primarily
of the user-level instructions defined by the user instruction set architecture (UISA). The e200z7
does not include the Power ISA floating-point, load string, or store string instructions.

The 20027 supports the following EI1S-defined instructions:

— Integer select category. This category consists of the Integer Select instruction (isel), which
functions as an if-then-else statement that selects between two source registers by comparison
to a CR bit. This instruction eliminates conditional branches, takes fewer clock cycles than the
equivalent coding, and reduces the code footprint.

— Cache line lock and unlock category. The cache block lock and unlock category consists of the
instructions described in Table 6-1, which defines a set of instructions for locking and clearing
cache lines.

Table 6-1. Cache block lock and unlock instructions

Name Mnemonic Syntax
Data Cache Block Lock Clear dcblc CT,rA,rB
Data Cache Block Touch and Lock Set dcbtls CT,rA,rB
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Table 6-1. Cache block lock and unlock instructions (continued)

Name Mnemonic Syntax
Data Cache Block Touch for Store and Lock Set dcbtstls CT,rA,rB
Instruction Cache Block Lock Clear icblc CT,rA,rB
Instruction Cache Block Touch and Lock Set icbtls CT,rA,rB

— Debug category. This category defines the Return from Debug Interrupt instruction (rfdi),

which defines a separate set of interrupt save and restore registers to provide greater
responsiveness for debug interrupts.

SPE vector category. New vector instructions are defined that view the 64-bit GPRs as being
composed of a vector of two 32-bit elements (some of the instructions also read or write 16-bit
elements). Some scalar instructions are defined for DSP that produce a 64-bit scalar result.

The embedded floating-point categories provide single-precision scalar and vector
floating-point instructions. Scalar floating-point instructions use only the lower 32 bits of the
GPRs for single-precision floating-point calculations. Table 6-2 lists embedded floating-point
instructions.

Wait category. This category consists of the wait instruction that allows software to cease all
synchronous activity and wait for an asynchronous interrupt to occur.

Machine check category. This feature set adds two new instructions (rfmci, se_rfmci) and four
new registers (MCSRRO, MCSRR1, MCSR, MCAR)

\olatile Context Save/Restore category supports the capability to quickly save and restore
volatile register context on entry into an interrupt handler.

Table 6-2. Scalar and vector embedded floating-point instructions

Mnemonic
Instruction Syntax
Scalar Vector

Convert Floating-Point from Signed Fraction efscfsf evfscfsf rD,rB
Convert Floating-Point from Signed Integer efscfsi evfscfsi rD,rB
Convert Floating-Point from Unsigned Fraction efscfuf evfscfuf rD,rB
Convert Floating-Point from Unsigned Integer efscfui evfscfui rD,rB
Convert Floating-Point to Signed Fraction efsctsf evfsctsf rD,rB
Convert Floating-Point to Signed Integer efsctsi evfsctsi rD,rB
Convert Floating-Point to Signed Integer with Round Toward Zero efsctsiz evfsctsiz rD,rB
Convert Floating-Point to Unsigned Fraction efsctuf evfsctuf rD,rB
Convert Floating-Point to Unsigned Integer efsctui evfsctui rD,rB
Convert Floating-Point to Unsigned Integer with Round Toward Zero efsctuiz evfsctuiz rD,rB
Floating-Point Absolute Value efsabs evfsabs rD,rA
Floating-Point Add efsadd evfsadd rD,rA,rB
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Table 6-2. Scalar and vector embedded floating-point instructions (continued)

Mnemonic
Instruction Syntax
Scalar Vector

Floating-Point Compare Equal efscmpeq | evfscmpeq | crD,rA,rB
Floating-Point Compare Greater Than efscmpgt | evfscmpgt | crD,rA,rB
Floating-Point Compare Less Than efscmplt | evfscmplt | crD,rA,rB
Floating-Point Divide efsdiv evfsdiv rD,rA,rB
Floating-Point Multiply efsmul evfsmul rD,rA,rB
Floating-Point Negate efsneg evfsneg rD,rA

Floating-Point Negative Absolute Value efsnabs evfsnabs rD,rA

Floating-Point Subtract efssub evfssub rD,rA,rB
Floating-Point Test Equal efststeq | evfststeq | crD,rA,rB
Floating-Point Test Greater Than efststgt evfststgt | crD,rA,rB
Floating-Point Test Less Than efststit evfststit | crD,rA,rB
Floating-Point Single-Precision Multiply-Add efsmadd | evfsmadd | rD,rA,rB
Floating-Point Single-Precision Negative Multiply-Add efsnmadd | evfsnmadd | rD,rA,rB
Floating-Point Single-Precision Multiply-Subtract efsmsub | evfsmsub | rD,rA,rB
Floating-Point Single-Precision Negative Multiply-Subtract efsnmsub | evisnmsub | rD,rA,rB

6.2.2.1 VLE category

This section describes the extensions to the architecture to support VLE:
» rfci, rfdi, rfi do not mask bit 62 of CSRRO, DSRRO, or SRRO. The destination address is

[D,C]SRRO[32-62] || ObO.

e bclr, belrl, becetr, bectrl do not mask bit 62 of the LR or CTR. The destination address is

[LR, CTR][32-62] || ObO.

6.2.3 Interrupts and exception handling

The core supports an extended exception handling model, with nested interrupt capability and extensive
interrupt vector programmability. The following sections define the interrupt model, including an
overview of interrupt handling as implemented on the e200z7 core, a brief description of the interrupt
classes, and an overview of the registers involved in the processes.

6.2.3.1

In general, interrupt processing begins with an exception that occurs due to external conditions, errors, or
program execution problems. When an exception occurs, the processor checks whether interrupt
processing is enabled for that particular exception. If enabled, the interrupt causes the state of the processor

Interrupt handling
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to be saved in the appropriate registers and prepares to begin execution of the handler located at the
associated vector address for that particular exception.

Once the handler is executing, the implementation may need to check bits in the exception syndrome
register (ESR), the machine check syndrome register (MCSR), or the signal processing and embedded
floating-point status and control register (SPEFSCR), depending on the exception type, to verify the
specific cause of the exception and take appropriate action.

The core complex supports the interrupts described in Section 6.2.3.4, Interrupt registers.

6.2.3.2 Interrupt classes

All interrupts may be categorized as asynchronous/synchronous and critical/noncritical.

» Asynchronous interrupts (such as machine check, critical input, and external interrupts) are caused
by events that are independent of instruction execution. For asynchronous interrupts, the address
reported in a save/restore register is the address of the instruction that would have executed next
had the asynchronous interrupt not occurred.

» Synchronous interrupts are those that are caused directly by the execution or attempted execution
of instructions. Synchronous inputs are further divided into precise and imprecise types.

— Synchronous precise interrupts are those that precisely indicate the address of the instruction
causing the exception that generated the interrupt or, in some cases, the address of the
immediately following instruction. The interrupt type and status bits allow determination of
which of the two instructions has been addressed in the appropriate save/restore register.

— Synchronous imprecise interrupts are those that may indicate the address of the instruction
causing the exception that generated the interrupt, or some instruction after the instruction
causing the interrupt. If the interrupt was caused by either the context synchronizing
mechanism or the execution synchronizing mechanism, the address in the appropriate
save/restore register is the address of the interrupt-forcing instruction. If the interrupt was not
caused by either of those mechanisms, the address in the save/restore register is the last
instruction to start execution and may not have completed. No instruction following the
instruction in the save/restore register has executed.
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6.2.3.3

The e200z7 core processes all interrupts as either debug, machine check, critical, or noncritical types.

Separate control and status register sets are provided for each type of interrupt. Table 6-3 describes the

Interrupt types

interrupt types.
Table 6-3. Interrupt types
Category Description Programming Resources
Noncritical | First-level interrupts that let the processor change program | SRR0/SRR1 SPRs and rfi instruction.

Because save/restore register pairs are serially reusable, care must be taken to preserve program state that

interrupts

flow to handle conditions generated by external signals,
errors, or unusual conditions arising from program
execution or from programmable timer-related events.
These interrupts are largely identical to those defined by
the OEA.

Asynchronous noncritical interrupts can be
masked by the external interrupt enable bit,
MSRIEE].

Critical Critical input, watchdog timer, and debug interrupts. These | Critical save and restore SPRs
interrupts | interrupts can be taken during a noncritical interrupt or (CSRRO/CSRR1) and rfci. Critical input
during regular program flow. The critical input and and watchdog timer critical interrupts can
watchdog timer interrupts are treated as critical interrupts. | be masked by the critical enable bit,
If the debug interrupt is not enabled, it is also treated as a | MSR[CE]. Debug events can be masked by
critical interrupt. the debug enable bit MSR[DE].
Machine | Provides a separate set of resources for the machine check | Machine check save and restore SPRs
check interrupt. (MCSRRO/MCSRR1) and rfmci. Maskable
interrupt with the machine check enable bit,
MSR[ME]. Includes the machine check
syndrome register (MCSR).
Debug Provides a separate set of resources for the debug Debug save and restore SPRs
interrupt | interrupt. (DSRR0/DSRR1) and rfdi. Can be masked

by the machine check enable bit,
MSR[DE]. Includes the debug syndrome
register (DBSR).

may be lost when an unordered interrupt is taken.

6.2.3.4

The registers associated with interrupt handling are described in Table 6-4.

Interrupt registers

Table 6-4. Interrupt registers

Register Description
Noncritical interrupt registers
SRRO | Save/restore register 0—Stores the address of the instruction causing the exception or the address of

the instruction that will execute after the rfi instruction.

SRR1

an rfi instruction is executed.

Save/restore register 1—Saves machine state on noncritical interrupts and restores machine state after

Critical interrupt registers
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Table 6-4. Interrupt registers (continued)

Register Description

CSRRO | Critical save/restore register 0—On critical interrupts, stores either the address of the instruction
causing the exception or the address of the instruction that executes after the rfci.

CSRR1 | Critical save/restore register 1—Saves machine state on critical interrupts and restores machine state
after an rfci instruction is executed.

Debug interrupt registers

DSRRO | Debug save/restore register 0—Used to store the address of the instruction that will execute after an rfdi
instruction is executed.

DSRR1 | Debug save/restore register 1—Stores machine state on debug interrupts and restores machine state
after an rfdi instruction is executed.

Machine check interrupts

MCSRRO | Machine check save/restore register 0—On machine check interrupts, stores either the address of the
instruction causing the exception or the address of the instruction that executes after the rfmci
instruction.

MCSRR1 | Machine check save/restore register 1—Saves machine state on machine check interrupts and restores
those values when an rfmci instruction is executed

Syndrome registers

MCSR | Machine check syndrome register—Saves machine check syndrome information on machine check
interrupts.

ESR Exception syndrome register—Provides a syndrome to differentiate among the different kinds of
exceptions that generate the same interrupt type. Upon generation of a specific exception type, the
associated bits are set and all other bits are cleared.

SPE interrupt registers

SPEFSCR | Signal processing and embedded floating-point status and control register—Provides interrupt control
and status as well as various condition bits associated with the operations performed by the SPE.

Other interrupt registers

DEAR | Data exception address register—Contains the address that was referenced by a load, store, or cache
management instruction that caused an alignment, data TLB miss, or data storage interrupt.

IVPR | Together, IVPR[32-47] Il IVORnN [48-59] || 0b000O0 define the address of an interrupt-processing
IVORs |routine.

MSR Machine state register—Defines the state of the processor. When an interrupt occurs, it is updated to
preclude unrecoverable interrupts from occurring during the initial portion of the interrupt handler

Each interrupt has an associated interrupt vector address, obtained by concatenating IVPR[32-47] with the
address index in the associated IVOR (that is, IVPR[32-47] || IVORN[48-59] || 0b0000). The resulting
address is that of the instruction to be executed when that interrupt occurs. IVPR and IVOR values are
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indeterminate on reset and must be initialized by the system software using mtspr. Table 6-5 lists IVOR
registers implemented on the e200z7 core and the associated interrupts.

Table 6-5. Exceptions and conditions

IVORn Interrupt type IVORn Interrupt type
None' System reset (not an interrupt) 10 Decrementer
0% | Critical input 11 | Fixed-interval timer
1 Machine check 12 Watchdog timer
2 Data storage 13 Data TLB error
3 Instruction storage 14 Instruction TLB error
42 | External input 15 | Debug
5 Alignment 16-31 | Reserved
6 Program 32 SPE unavailable
7 Floating-point unavailable 33 SPE data exception
8 System call 34 SPE round exception
9 APU unavailable (not used by this core)

T Vector to [p_rstbase[0:29]] || OXFFC.
2 Autovectored external and critical input interrupts use this IVOR. Vectored interrupts supply an interrupt vector
offset directly.

NOTE

After power-on, the IVORN registers are not initialized to a known value.
The user software must initialize the IVORN registers before any other
register after power-on.

6.3  Microarchitecture summary

The e200z7 processor has a ten-stage pipeline with four stages for instruction execution. These stages

operate in an overlapped fashion, allowing single clock instruction execution for most instructions:
1. Instruction fetch O

Instruction fetch 1

Instruction fetch 2

Instruction decode 0

Instruction decode 1/register file read/effective address calculation

Execute O/memory access 0

Execute 1/memory access 1

Execute 2/memory access 2

. Execute 3

10. Register writeback

© 0 N o gk
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The integer execution unit consists of a 32-bit AU, a LU, a 32-bit Shifter,aMIU, a CRU,aCRZ, a 32 x 32
hardware multiplier array, result feed-forward hardware, and support hardware for division.

Most arithmetic and logical operations are executed in a single cycle with the exception of multiply, which
is implemented with a pipelined hardware array, and the divide instructions. A count-leading-zeros unit
operates in a single clock cycle.

The instruction unit contains a program counter incrementer and a dedicated branch address adder to
minimize delays during change-of-flow operations. Sequential prefetching is performed to ensure a supply
of instructions into the execution pipeline. Branch target prefetching is performed to accelerate taken
branches. Prefetched instructions are placed into an instruction buffer capable of holding six instructions.

Branch target addresses are calculated in parallel with branch instruction decode, resulting in execution
time of four clocks for correctly predicted branches. Conditional branches that are not taken execute in a
single clock. Branches with successful BTB target prefetching have an effective execution time of one
clock if correctly predicted.

Memory load and store operations are provided for byte, halfword, word (32-bit), and doubleword data
with automatic zero or sign extension of byte and halfword load data as well as optional byte reversal of
data. These instructions can be pipelined to allow effective single-cycle throughput. Load and store
multiple word instructions allow low-overhead context save and restore operations. The load/store unit
(LSU) contains a dedicated effective address adder to optimize effective address generation.

The condition register unit supports the condition register (CR) and condition register operations defined
by the architecture. The CR consists of eight 4-bit fields that reflect the results of certain operations
generated by instructions such as move, integer and floating-point compare, arithmetic, and logical
instructions. The CR also provides a mechanism for testing and branching.

Vectored and autovectored interrupts are supported by the CPU. Vectored interrupt support is provided to
allow multiple interrupt sources to have unique interrupt handlers invoked with no software overhead.

The SPE category supports vector instructions operating on 8-, 16- and 32-bit integer and fractional data
types. The vector and scalar floating-point instructions operate on 32-bit IEEE Std 754™ single-precision
floating-point formats, and support single-precision floating-point operations in a pipelined fashion.

The 64-bit GPRs are used for source and destination operands for all vector instructions, and there is a
unified storage model for single-precision floating-point data types of 32 bits and the normal integer type.
The following low latency fixed-point and floating-point operations are provided:

* Add

e Subtract

e Mixed add/subtract
e Sum

« Diff

e Min

e Max

e Multiply

* Multiply-add
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e Multiply-sub
* Divide

e Square root
* Compare

e Conversion

Most operations can be pipelined.

6.3.1 Instruction unit features

The 20027 instruction unit implements the following:
» 64-bit fetch path that supports fetching of two 32-bit or up to four 16-bit VLE instructions per clock
* Instruction buffer holds up to ten 32-bit instructions
» Dedicated PC incrementer supporting instruction prefetches

» Branch processing unit with dedicated branch address adder and branch target buffer (BTB)
supporting single-cycle execution of successfully predicted branches

6.3.2 Integer unit features

The integer unit supports single-cycle execution of most integer instructions:
o 32-bit AU for arithmetic and comparison operations
e 32-bit LU for logical operations
» 32-bit priority encoder for count-leading-zeros function
» 32-bit single-cycle barrel shifter for static shifts and rotates
o 32-bit mask unit for data masking and insertion
» Divider logic for signed and unsigned divide in 4 to 15 clocks with minimized execution timing

» Pipelined 32 x 32 hardware multiplier array that supports 32 x 32 — 32 multiply with 3-clock
latency, 1-clock throughput

6.3.3 Load/Store Unit (LSU) features

The e200z7 LSU supports load, store, and load multiple/store multiple instructions:
» 32-bit effective address adder for data memory address calculations
» Pipelined operation supports throughput of one load or store operation per cycle

» Dedicated 64-bit interface to memory supports saving and restoring of up to 2 registers per cycle
for load multiple and store multiple word instructions

6.3.4 L1 cache features

The features of the cache are as follows:
» Separate 16 KB, 4-way set-associative instruction and data caches
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Copyback and writethrough support

8-entry store buffer

Push buffer

Line-fill buffers with critical doubleword forwarding for both data loads and instruction fetches
32-bit address bus plus attributes and control

Separate unidirectional 64-bit read and 64-bit write data buses
Cache line locking

Data cache locking control instructions

— Data Cache Block Touch and Lock Set (dcbtls)

— Data Cache Block Touch for Store and Lock Set (dcbtstls)
— Data Cache Block Lock Clear (dcblc)

Instruction cache locking control instructions

— Instruction Cache Block Touch and Lock Set (icbtls)

— Instruction Cache Block Lock Clear (icblc)

Way allocation

Write allocation policies

Tag and data parity

Hardware cache coherency support for the data cache
Supports multibit EDC for the instruction cache

Supports parity for the data cache
Correction/auto-invalidation capability for the instruction and data caches

e2