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Errata for Revision 5

1 Errata for Revision 5

Table 1. MPC5553/5554 Reference Manual Rev. 5 Errata

Location

Description

Table 2-1/Page 2-19

Change Vppgn1o pin for 416 package from J23 to “—” (N/C).

Table 2-2/Page 2-33

Change Vppgn1g pin for 416 package from D14 to “—" (N/C).

2 Revision History

Table 2 provides a revision history for this document.

Table 2. Revision History Table

Rev. Number Substantive Changes Date of Release
1.0 Changes in Rev. 1 of this errata have been incorporated in MPC5553/5554 10/2009
Reference Manual Rev. 5.
2.0 Not publicly released. Changes in Rev. 2 of this errata have been incorporated —
in MPC5553/5554 Reference Manual Rev. 5.
3.0 Correct errors in Table 2-1 and Table 2-2 for Vppgn19 pin for 416 package. 03/2012
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Chapter 1
Overview

1.1 Introduction

The MPC5553 and MPC5554 microcontrollers (MCU) are the first members of the MPC5500 family of
next generation powertrain microcontrollers built on the Power Architecture™ technology. The MPC5500
family contains a host processor core that complies with the Power Architecture embedded category,
which is 100 percent user mode compatible with the original Power PC™ user instruction set architecture
(UISA). This family of parts contains many new features coupled with high performance CMOS
technology to provide significant performance improvement over the MPC565.

The €200z6 CPU of the MPC5500 family is part of the family of CPU cores that implement versions built
on the Power Architecture embedded category. This core also has additional instructions, including digital
signal processing (DSP) instructions, beyond the classic PowerPC instruction set.

The MPC5553 and MPC5554 of the MPC5500 family have two levels of memory hierarchy. The fastest
accesses are to the unified cache (32-kilobytes in the MPC5554, 8-kilobytes in the MPC5553). The next
level in the hierarchy contains the 64-kilobyte internal SRAM and internal flash memory (2 MB flash in
the MPC5554, 1.5 MB in the MPC5553). Both the internal SRAM and the flash memory can hold
instructions and data. The external bus interface has been designed to support most of the standard
memories used with the MPC5xx family.

The complex /O timer functions of the MPC5500 family are performed by an enhanced time processor
unit engines (eTPU) — two in the MPC5554, one in the MPC5553. Each eTPU engine controls 32
hardware channels. The eTPU has been enhanced over the TPU by providing 24-bit timers, double action
hardware channels, variable number of parameters per channel, angle clock hardware, and additional
control and arithmetic instructions. The eTPU can be programmed using a high-level programming
language.

The less complex timer functions of the MPC5500 family are performed by the enhanced modular
input/output system (eMIOS). The eMIOS’ 24 hardware channels are capable of single action, double
action, pulse width modulation (PWM) and modulus counter operation. Motor control capabilities include
edge-aligned and center-aligned PWM.

Off-chip communication is performed by a suite of serial protocols including controller area networks
(FlexCANs) — three FlexCANSs in the MPC5554 and two in the MPC5553, an enhanced deserial/serial
peripheral interface (DSPI) — four in the MPC5554 and three in the MPC5553, and enhanced serial
communications interfaces (eSCIs). The DSPIs support pin reduction through hardware serialization and
deserialization of timer channels and general-purpose input/output (GPIO) signals.

The MCU of the MPC5553 and MPC5554 has an on-chip 40-channel enhanced queued dual analog to
digital converter (eQADC).
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The system integration unit (SI1U) performs several chip-wide configuration functions. Pad configuration
and general-purpose input and output (GPIO) are controlled from the SIU. External interrupts and reset
control are also found in the SIU. The internal multiplexer submodule (SIU_DISR) provides multiplexing
of eQADC trigger sources, daisy chaining the DSPIs, and external interrupt signal multiplexing.

The MPC5553 has a fast Ethernet controller (FEC) with a built-in FIFO and a DMA controller.

Figure 1-1 is a block diagram of the MPC5554 (MPC5500 family MCU), and Figure 1-2 is a block
diagram of the MPC5553.
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Figure 1-1. MPC5554 Block Diagram
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Figure 1-2. MPC5553 Block Diagram
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1.2 Features

This section provides a high-level description of the features found in the MPC5553 and MPC5554:
» Operating parameters
— Fully static operation, up to 132 MHz
— —40° to 150° C junction temperature
— Low power design
— Less than 1.2 Watts power dissipation
— Designed for dynamic power management of core and peripherals
— Software-controlled clock gating of peripherals
— Separate power supply for stand-by operation for portion of internal SRAM
— Fabricated in 0.13 um process
— 1.5V internal logic
— Input and output pins with 3.0V-5.5V range
— 35%/65% Vppe CMOS switch levels (with hysteresis)
— Selectable hysteresis
— Selectable slew rate control
— External bus and Nexus pins support 1.62V-3.6V operation
— Selectable drive strength control
— Unused pins configurable as GPIO
— Designed with EMI reduction techniques
— Frequency modulated phase-locked loop
— On-chip bypass capacitance
— Selectable slew rate and drive strength
» High performance e200z6 core processor
— 32-bit CPU built on Power Architecture™
— Thirty-two 64-bit general-purpose registers (GPRS)

— Memory management unit (MMU) with 32-entry fully-associative translation look-aside
buffer (TLB)

— Branch processing unit
— Fully pipelined load/store unit

— 32 kilobyte unified cache (in the MPC5554), 8 kilobyte unified cache (in the MPC5553) with
line locking

— 8-way set associative in the MPC5554, 2-way set associative in the MPC5553
Two 32-bit fetches per clock

8-entry store buffer

Way locking

Supports assigning cache as instruction or data only on a per way basis
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— Supports tag and data parity
Vectored interrupt support

Interrupt latency < 70 ns @132MHz (measured from interrupt request to execution of first
instruction of interrupt exception handler)

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

Signal processing engine (SPE) auxiliary processing unit (APU) operating on 64-bit GPRs
Floating point

— IEEE® 754 compatible with software wrapper

— Single precision in hardware, double precision with software library

— Conversion instructions between single precision floating point and fixed point

Long cycle time instructions, except for guarded loads, do not increase interrupt latency in the
MPC5554/MPC5553. To reduce latency in both the MPC5553 and the MPC5554, long cycle
time instructions are aborted upon interrupt requests.

Extensive system development support through Nexus debug module

System bus crossbar switch (XBAR)

3 master ports in the MPC5554, 4 master ports in the MPC5553; 5 slave ports
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)

Enhanced direct memory access (eDMA) controller

64 channels (MPC5554) or 32 channels (MPC5553) support independent 8-, 16-, 32-, or 64-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.

Interrupt controller (INTC)

308 total interrupt vectors (MPC5554) or 212 total interrupt vectors (MPC5553)

— 278 (MPC5554) or 191 (MPC5553) peripheral interrupt requests

— plus 8 software setable sources

— plus 22 reserved interrupts in the MPC5554, 13 reserved in the MPC5553

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

Frequency modulated phase-locked loop (FMPLL)

Input clock frequency from 8 MHz to 20 MHz
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Current controlled oscillator (ICO) range from 50 MHz to maximum device frequency
Reduced frequency divider (RFD) for reduced frequency operation without re-lock
Four selectable modes of operation

Programmable frequency modulation

Lock detect circuitry continuously monitors lock status

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

Self-clocked mode (SCM) operation

On-chip loop filter (reduces number of external components required)

Engineering clock output

» External bus interface (EBI)

1.8Vv-3.3V nominal 1/0O voltage

Memory controller with support for various memory types

MPC5554 specifications:

— 32-bit data bus, 24-bit address bus with transfer size indication

MPC5553 specifications:

— 416 BGA: 32-bit data bus, 24-bit address bus without transfer size indication
— 324 BGA: 16-bit data bus, 20-bit address bus (configurable to 24-bit address bus)
— 208 MAPBGA: no external bus

Selectable drive strengths through pad control in SIU

Configurable bus speed modes

Support for external master accesses to internal addresses

Burst support

Bus monitor

— User selectable

— Programmable timeout period (with 8 external bus clock resolution)

Chip selects

— In both the MPC5553 and MPC5554, four chip select (CS[0:3]) signals; but the MPC5553
has no CS signals in the 208 MAPBGA package.

— In the MPC5553 only, support for dynamic calibration with up to three calibration chip
selects (CAL_CS|[0] and CAL_CS[2:3])
Configurable wait states

» System integration unit (SIU)

Centralized GPIO control of 214 (MPC5554) or 198 (MPC5553) 1/0 and bus pins
Centralized pad control on a per-pin basis

System reset monitoring and generation

External interrupt inputs, filtering and control

Internal multiplexer submodule (SIU_DISR, SIU_ETISR, SIU_EIISR)

» Error correction status module (ECSM)
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— Configurable error-correcting codes (ECC) reporting for internal SRAM and flash memories
On-chip flash

— 2 Mbytes (MPC5554) or 1.5 Mbytes (MPC5553) burst flash memory

— 256K x 64-bit (MPC5554) or 196K x 64-bit (MPC5553) configuration

— Censorship protection scheme to prevent flash content visibility

— Hardware read-while-write feature that allows blocks to be erased/programmed while other
blocks are being read (used for EEPROM emulation and data calibration)

— 20 blocks (MPC5554) or 16 blocks (MPC5553) with sizes ranging from 16 Kbytes to
128 Khbytes to support features such as boot block, operating system block, and EEPROM
emulation

— Read while write with multiple partitions

— Page programming mode to support rapid end of line programming

— Hardware programming state machine

Configurable cache memory, 32 kilobyte (MPC5554) / 8 kilobyte (MPC5553)

— 8-way set-associative, unified (instruction and data) cache in the MPC5554
— 2-way set-associative unified (instruction and data) cache in the MPC5553
On-chip internal static RAM (SRAM)

— 64 kilobyte general-purpose RAM of which 32 kilobytes can be configured for standby
operation

— ECC performs single bit correction, double bit error detection
Boot assist module (BAM)

— Enables and manages the transition of MCU from reset to user code execution in the following
configurations:

— User application can boot from internal or external flash memory
— Download and execution of code via FlexCAN or eSCI

Enhanced modular 1/0 system (eMIOS)

— 24 orthogonal channels with double action, PWM, and modulus counter functionality

— Supports all DASM and PWM modes of MIOS14 (MPC5xXx)

— Four selectable time bases plus shared time or angle counter bus

— DMA and interrupt request support

— Motor control capability

Enhanced time processor unit (eTPU)

— MPC5554 has two eTPU engines, MPC5553 has one engine

— Each eTPU engine is an event-triggered timer subsystem

— High level assembler/compiler

— 32 channels per engine

— 24-bit timer resolution
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16 kilobyte shared code memory in the MPC5554, 12 kilobyte shared code memory in the
MPC5553

3 kilobyte (MPC5554) or 2.5 kilobyte (MPC5553)Shared data memory
Variable number of parameters allocatable per channel

Double match/capture channels

Angle clock hardware support

Shared time or angle counter bus for all eTPU and eMIOS modules
DMA and interrupt request support

Nexus class 3 debug support (with some class 4 support)

» Enhanced queued analog/digital converter (eQADC)

Two independent ADCs with 12-bit A/D resolution
Common mode conversion range of 0-5 V

40 single-ended inputs channels, expandable to 65 channels with external multiplexers on 416
and 324 BGA packages

34 single-ended inputs channels, expandable to 57 channels with external multiplexers on
208 BGA packages

Eight channels can be used as four pairs of differential analog input channels
10-bit accuracy at 400 ksamples/s, 8-bit accuracy at 800 ksamples/s
Supports six FIFO queues with fixed priority.

Queue modes with priority-based preemption; initiated by software command, internal (eTPU
and eMIQS), or external triggers

DMA and interrupt request support
Supports all functional modes from QADC (MPC5xx family)

* Four (MPC5554) or three (MPC5553) deserial serial peripheral interface modules (DSPI)

SPI

— Full-duplex communication ports with interrupt and eDMA request support

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

Six chip selects, expandable to 64 with external demultiplexers

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
Deserial serial interface (DSI)

— Pin reduction by hardware serialization and deserialization of eTPU and eMIOS channels
— Chaining of DSI submodules

— Triggered transfer control and change in data transfer control (for reduced EMI)

* Two enhanced serial communication interface (eSCI) modules

UART mode provides NRZ format and half or full-duplex interface
eSCI bit rate up to 1 Mbps
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— Advanced error detection, and optional parity generation and detection
— Word length programmable as 8 or 9 bits

— Separately enabled transmitter and receiver

— LIN Support

— DMA support

— Interrupt request support

Three (MPC5554) or two (MPC5553) FlexCANSs

— 64 message buffers each

— Full implementation of the CAN protocol specification, \ersion 2.0B
— Based on and including all existing features of the Freescale To0uCAN module
— Programmable acceptance filters

— Short latency time for high priority transmit messages

— Arbitration scheme according to message ID or message buffer number
— Listen only mode capabilities

— Programmable clock source: system clock or oscillator clock

Nexus development interface (NDI)

— Per IEEE®-ISTO 5001-2003

— Real time development support for Power Architecture core and eTPU engines through Nexus
class 3 (some Class 4 support)

— Data trace of eDMA 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
IEEE® 1149.1 JTAG controller (JTAGC)

— |IEEE® 1149.1-2001 test access port (TAP) interface

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

— A 5-bit instruction register that supports IEEE® 1149.1-2001 defined instructions.
— A 5-bit instruction register that supports additional public instructions.

— Three test data registers: a bypass register, a boundary scan register, and a device identification
register.

— A TAP controller state machine that controls the operation of the data registers, instruction
register and associated circuitry.

\oltage regulator controller

— Provides a low cost solution to power the core logic. It reduces the number of power supplies
required from the customer power supply chip.
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* POR block

Provides initial reset condition up to the voltage at which pins (RESET) can be read safely. It
does not guarantee the safe operation of the chip at specified minimum operating voltages.

1.3  MPC5553-Specific Modules

The MPC5553 has two modules not found on the MPC5554, a fast Ethernet controller (FEC) module and
a calibration bus:

» Fast Ethernet controller (MPC5553 only)

Built-in FIFO and DMA controller

Fully software compatible to the FEC module of Freescale's industry standard PowerQUICC
communications controller

IEEE® 802.3 MAC (compliant with IEEE® 802.3 1998 edition)

Built-in FIFO and DMA controller

Support for different Ethernet physical interfaces:

— 100Mbps IEEE® 802.3 MII

— 10Mbps IEEE® 802.3 Ml

— 10Mbps 7-wire interface (industry standard)

MI1 management interface for control and status

Large on-chip transmit and receive Fifes to support a variety of bus latencies
Retransmission from the transmit FIFO after a collision

Automatic internal flushing of the receive FIFO for runts and collisions

External BD tables of user-definable size allow nearly unlimited flexibility in management of
transmit and receive buffer memory

Address recognition for broadcast, single-station address, promiscuous mode, and multicast
hashing

Ethernet channel uses DMA burst transactions to transfer data to and from external/system
memory

» Partial calibration interface (MPC5553 Only)

1.8-3.3 V I/0O nominal voltage

Memory controller shared with EBI

16-bit calibration data bus shared with the upper 16 bits of the data bus

21-bit address bus with the least significant address bit (ADDR31) being not supported:
— CAL_ADDR[10:11] shared with CAL_CS[2:3]

— CAL_ADDR[12:26] shared with ADDR[12:26]

— CAL_ADDRJ[27:30]

Up to 22 bit address space providing a 4 Mbyte addressing range (the most significant two bits
shared with CAL_CS[2:3])

Chip selects: up to three chip selects - CAL_CS0 and CAL_CS[2:3]
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1.4  MPC5500 Family Comparison

Table 1-1. MPC5500 Family Members

MPC5500 Device MPC5533 | MPC5534 | MPC5553 | MPC5554 | MPC5565 | MPC5566 | MPC5567
Power Architecture Core e200z3 e200z3 e200z6 e200z6 e200z6 e200z6 e200z6
Variable Length Instruction Support Yes Yes No No Yes Yes Yes
Cache None None 8k 32k 8k 32k 8k
Unified? | Unified?> | Unified! | Unified® | Unified!
Memory Management Unit (MMU) 16entry | 16entry | 32entry | 32entry | 32entry | 32entry | 32entry
Crossbar 4x5 4x5 4x5 3x5 3x5 4x5 5x5
Core Nexus Class 3+ | Class 3+ | Class 3+ | Class 3+ | Class 3+ | Class 3+ | Class 3+
(NZ3C3) | (NZ3C3) | (NZ6C3) | (NZ6C3) | (NZ6C3) | (NzZ6C3) | (NZ6C3)
SRAM 48k 64k 64k 64k 80k 128k 80k
Flash Main Array 768k* im? 1.5M° 2m° 2m° 3m® 2m°
Shadow Block 1k 1k 1k 1k 1k 1k 1k
External Bus Data Bus 16-bit® | 16bit® | 32bit® | 32bit® | 32-bit® | 32-bit® | 32-bit
(EBI)
Address Bus 24 24 24 24 26" 26" 26’
Calibration Bus Yes Yes Partial No Yes Yes Yes
Direct Memory Access (DMA) 32 32 32 64 32 64 32
channel channel channel channel channel channel channel
DMA Nexus None None Class 3 Class 3 Class 3 Class 3 Class 3
Serial 1 2 2 2 2 2 2
eSCI_A Yes Yes Yes Yes Yes Yes Yes
eSCI_B No Yes Yes Yes Yes Yes Yes
Controller Area Network (CAN) 2 2 2 3 38 48 58
CAN_A 64 buf 64 buf 64 buf 64 buf 64 buf 64 buf 64 buf
CAN_B No No No 64 buf 64 buf 64 buf 64 buf
CAN_C 64 buf 64 buf 64 buf 64 buf 64 buf 64 buf 64 buf
CAN_D No No No No No 64 buf 64 buf
CAN_E No No No No No No 64 buf
SPI 2 3 3 4 3 4 3
DSPI_A No No No Yes No Yes No
DSPI_B No Yes Yes Yes Yes Yes Yes
DSPI_C Yes Yes Yes Yes Yes Yes Yes
DSPI_D Yes Yes Yes Yes Yes Yes Yes
eMIOS 0 24 24 24 24 24 24
channel channel channel channel channel channel channel
eTPU 32 32 32 64 32 64 32
channel channel channel channel channel channel channel
eTPU_A Yes Yes Yes Yes Yes Yes Yes
eTPU_B No No No Yes No Yes No
Code Memory 12k 12k 12k 16k 12k 20k 12k
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Table 1-1. MPC5500 Family Members (Continued)

MPC5500 Device MPC5533 | MPC5534 | MPC5553 | MPC5554 | MPC5565 | MPC5566 | MPC5567
eTPU (continued) Parameter RAM 2.5k 2.5k 2.5k 3k 2.5k 4k 2.5k
Nexus Class 3 Class 3 Class 3 Class 3 Class 3 Class 3 Class 3
Interrupt Controller 178 210 210 300 231 329 281
channel channel channel channel channel channel channel
Analog to Digital Converter (eQADC) 40 40 40 40 40 40 40
channel channel channel channel channel channel channel
ADC 0 Yes Yes Yes Yes Yes Yes Yes
ADC_1 No Yes Yes Yes Yes Yes Yes
Fast Ethernet Controller (FEC) No No Yes® No No Yes® Yes10
FlexRay No No No No No No Yes
FlexRay Nexus No No No No No No Class 3
Phase Lock Loop (PLL) FM FM FM FM FM FM FM
Maximum System Frequency11 80 MHz 80 MHz | 132 MHz | 132 MHz | 132 MHz | 132 MHz | 132 MHz
Crystal Range 8-20 MHz | 8-20 MHz | 8-20 MHz | 8-20 MHz | 8-20 MHz | 8-20 MHz | 8-20 MHz
40 MHz
Voltage Regulator Controller (VRC) Yes Yes Yes Yes Yes Yes Yes

Two-way associative
Eight-way associative
Four-way associative

© 0 N O U~ WN R

16-byte flash page size for programming
32-byte flash page size for programming
May not be externally available in some package configurations
Either ADDR[8:31] or ADDR[6:29] can be selected.
Updated FlexCAN module with optional individual receive filters
The FEC signals are shared with data bus pins DATA[16:31].

10 The FEC signals are shared with the calibration bus.
11 nitial automotive temperature range qualification.

1.5

Detailed Features

The following sections provided detailed information about each of the on-chip modules.

151

€200z6 Core Overview

The MPC5553 and MPC5554 use the e200z6 core explained in detail in the 20026 PowerPC™ Core
Reference Manual. The e200z6 CPU utilizes a seven stage pipeline for instruction execution. The
instruction fetch 1, instruction fetch 2, instruction decode/register file read, executel, execute2/memory
access1, execute3/memory access2, and register writeback stages operate in an overlapped fashion,
allowing single clock instruction execution for most instructions.

The integer execution unit consists of a 32-bit arithmetic unit (AU), a logic unit (LU), a 32-bit barrel
shifter, a mask-insertion unit (MIU), a condition register manipulation unit (CRU), a count-leading-zeros
unit (CLZ), a 32x32 hardware multiplier array, result feed-forward hardware, and support hardware for

division.
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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. The CLZ unit operates in a
single clock cycle.

The instruction unit contains a program counter (PC) 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 sequential
instructions and two branch target instructions.

Branch target addresses are calculated in parallel with branch instruction decode, resulting in execution
time of three clocks. Conditional branches which are not taken execute in a single clock. Branches with
successful lookahead and target prefetching have an effective execution time of one clock.

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. 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 condition register unit supports the condition register (CR) and condition register operations defined
by the Power Architecture technology. 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 auto-vectored 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 signal processing extension (SPE) APU supports vector instructions (SIMD) operating on 16- and
32-bit fixed-point data types, as well as 32-bit IEEE®-754 single-precision floating-point formats, and
supports 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
single-precision floating-point data types of 32-bits and the normal integer type. Low latency fixed-point
and floating-point add, subtract, multiply, divide, compare, and conversion operations are provided, and
most operations can be pipelined.

1.5.2 System Bus Crossbar Switch

The system bus’s XBAR multi-port crossbar switch supports simultaneous connections between
three(MPC5554) or four (MPC5553) master ports and five slave ports. The crossbar supports a 32-bit
address bus width and a 64-bit data bus width at all master and slave ports.

The crossbar allows for concurrent transactions to occur from any master port to any slave port. It is
possible for all master ports and slave ports to be in use at the same time as a result of independent master
requests. If a slave port is simultaneously requested by more than one master port, arbitration logic will
select the higher priority master and grant it ownership of the slave port. All other masters requesting that
slave port will be stalled until the higher priority master completes its transactions. By default, requesting
masters will be treated with equal priority and will be granted access to a slave port in round-robin fashion,
based upon the ID of the last master to be granted access.
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1.5.3 eDMA

The enhanced direct memory access (eDMA) controller is a second-generation module capable of
performing complex data movements via 64 (MPC5554) or 32 (MPC5553) programmable channels, with
minimal intervention from the CPU. The hardware micro architecture includes a DMA engine which
performs source and destination address calculations, and the actual data movement operations, along with
an SRAM-based memory containing the transfer control descriptors (TCD) for the channels. This
implementation is utilized to minimize the overall module size.

154 INTC

The interrupt controller (INTC) provides priority-based preemptive scheduling of interrupt requests,
suitable for statically scheduled real-time systems. The INTC allows interrupt request servicing from 308
(MPC5554)/212(MPC5553) interrupt sources.

For high priority interrupt requests, the time from the assertion of the interrupt request from the peripheral
to when the processor is executing the interrupt service routine (ISR) has been minimized. The INTC
provides a unique vector for each interrupt request source for quick determination of which ISR needs to
be executed. It also provides an ample number of priorities so that lower priority ISRs do not delay the
execution of higher priority ISRs. To allow the appropriate priorities for each source of interrupt request,
the priority of each interrupt request is software configurable.

When multiple tasks share a resource, coherent accesses to that resource must be supported. The INTC
supports the priority ceiling protocol for coherent accesses. By providing a modifiable priority mask, the
priority level can be raised temporarily so that no task can preempt another task that shares the same
resource.

Multiple processors can assert interrupt requests to each other through software settable interrupt requests
(by using application software to assert requests). These maskable interrupt requests can be used to split
the software into a high priority portion and a low priority portion for servicing the interrupt requests. The
high priority portion is initiated by a peripheral interrupt request, but then the ISR asserts a software
settable interrupt request to finish the servicing in a lower priority ISR.

155 FMPLL

The frequency modulated PLL (FMPLL) allows the user to generate high speed system clocks from an
8 MHz to 20 MHz crystal oscillator or external clock generator. Further, the FMPLL supports
programmable frequency modulation of the system clock. The PLL multiplication factor, output clock
divider ratio, modulation depth, and modulation rate are all software configurable.

1.5.6 EBI

The external bus interface (EBI) controls data transfer across the crossbar switch to/from memories or
peripherals in the external address space. The EBI also enables an external master to access internal
address space. The EBI includes a memory controller that generates interface signals to support a variety
of external memories. The EBI memory controller supports single data rate (SDR) burst mode flash,
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external SRAM, and asynchronous memories. In addition, the EBI supports up to four regions (via chip
selects), along with programmed region-specific attributes.

1.5.7 SIU

The MPC5553/MPC5554 system integration unit (SIU) controls MCU reset configuration, pad
configuration, external interrupt, general-purpose 1/0O (GPIO), internal peripheral multiplexing, and the
system reset operation. The reset configuration module contains the external pin boot configuration logic.
The pad configuration module controls the static electrical characteristics of 1/0 pins. The GP1O module
provides uniform and discrete input/output control of the 1/0 pins of the MCU. The reset controller
performs reset monitoring of internal and external reset sources, and drives the RSTOUT pin. The SIU is
accessed by the e200z6 core through the crossbar switch.

1.5.8 ECSM

The error correction status module (ECSM) provides status information regarding platform memory errors
reported by error-correcting codes.

159 Flash

The MPC5554 provides 2 Mbytes of programmable, non-volatile, flash memory storage. The MPC5553
provides 1.5 Mbytes of flash memory. The non-volatile memory (NVM) can be used for instruction and/or
data storage.

The MPC5553/MPC5554 flash also contains a flash bus interface unit (FBIU) that interfaces the system
bus to a dedicated flash memory array controller. The FBIU supports a 64-bit data bus width at the system
bus port, and a 256-bit read data interface to flash memory. The FBIU contains two 256-bit prefetch
buffers, and a prefetch controller that prefetches sequential lines of data from the flash array into the buffer.
Prefetch buffer hits allow no-wait responses. Normal flash array accesses are registered in the FBIU and
are forwarded to the system bus on the following cycle, incurring three wait-states. Prefetch operations
may be automatically controlled, and may be restricted to servicing a single bus master. Prefetches may
also be restricted to being triggered for instruction or data accesses.

1.5.10 Cache

The €200z6 core supports a 32-Kbyte (MPC5554) / 8-Kbyte (MPC5553), 8-way (MPC5554) / 2-way
(MPC5553) set-associative, unified (instruction and data) cache with a 32-byte line size. The cache
improves system performance by providing low-latency data to the e200z6 instruction and data pipelines,
which decouples processor performance from system memory performance. The cache is virtually indexed
and physically tagged. The e200z6 does not provide hardware support for cache coherency in a
multi-master environment. Software must be used to maintain cache coherency with other possible bus
masters.

Both instruction and data accesses are performed using a single bus connected to the cache. Addresses
from the processor to the cache are virtual addresses used to index the cache array. The memory
management unit (MMU) provides the virtual to physical translation for use in performing the cache tag
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compare. The MMU may also be configured so that virtual addresses are passed through to the cache as
the physical address untranslated. If the physical address matches a valid cache tag entry, the access hits
in the cache. For a read operation, the cache supplies the data to the processor, and for a write operation,
the data from the processor updates the cache. If the access does not match a valid cache tag entry (misses
in the cache) or a write access must be written through to memory, the cache performs a bus cycle on the
system bus.

1.5.11 SRAM

The MPC5500 family’s internal SRAM module provides a general-purpose 64-Kbyte memory block that
supports mapped read/write accesses from any master. Included within the 64-Kbyte SRAM block is a
32-Kbyte block powered by a separate supply for standby operation, and ECC error correction and
detection.

1.5.12 BAM

The boot assist module (BAM) is a block of read-only memory that is programmed by Freescale and is
identical for all MCUs with an e200z6 core. The BAM program is executed every time the MCU is
powered-on or reset in normal mode. The BAM supports the following four modes of booting:

* Booting from internal flash memory
» Single master booting from external memory
* Multi master booting from external memory with either no arbitration or external arbitration

» Serial boot loading (a program is downloaded into RAM via eSCI or the FlexCAN and then
executed).

The BAM also reads the reset configuration halfword (RCHW) from flash memory (either internal or
external) and configures the MPC5553 and MPC5554 hardware accordingly.

1.5.13 eMIOS

The enhanced modular 1/0 system (eMI10S) module provides the functionality to generate or measure time
events. A unified channel (UC) module is employed that provides a superset of the functionality of all the
MIOS channels, while providing a consistent user interface. This allows more flexibility as each unified
channel can be programmed for different functions in different applications. In order to identify up to two
timed events, each UC contains two comparators, a time base selector and registers. This structure is able
to produce match events, which can be configured to measure or generate a waveform. Alternatively, input
events can be used to capture the time base, allowing measurement of an input signal.

1.5.14 eTPU

The enhanced time processing unit (eTPU) is an enhanced co-processor designed for timing control.
Operating in parallel with the CPU, the eTPU processes instructions and real-time input events, performs
output waveform generation, and accesses shared data without host intervention. Consequently, for each
timer event, the CPU setup and service times are minimized or eliminated. In the MPC5554 MCU, two
eTPU engines are grouped together with shared instruction and data RAM to form a powerful time
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processing subsystem. The MPC5553 has one eTPU engine. High-level assembler/compiler and
documentation allows customers to develop their own functions on the eTPU. The eTPU supports several
features of older TPU versions, making it easy to port older applications.

1.5.15 eQADC

The enhanced queued analog to digital converter (eQADC) module provides accurate and fast conversions
for a wide range of applications. The eQADC provides a parallel interface to two on-chip analog to digital
converters (ADCs), and a single master-to-single slave serial interface to an off-chip external device. The
two on-chip ADCs are architected to allow access to all the analog channels.

The eQADC transfers commands from multiple command FIFOs (CFIFOs) to the on-chip ADCs or to the
external device. The module can also receive data from the on-chip ADCs or from an off-chip external
device into multiple result FIFOs (RFIFOs) in parallel, independently of the CFIFOs. The eQADC
supports software and external hardware triggers from other modules to initiate transfers of commands
from the CFIFOs to the on-chip ADCs or to the external device. It also monitors the fullness of CFIFOs
and RFIFOs, and accordingly generates eDMA or interrupt requests to control data movement between the
FIFOs and the system memory, which is external to the eQADC.

1.5.16 DSPI

The deserial serial peripheral interface (DSPI) module provides a synchronous serial interface for
communication between the MCU and external devices. The DSPI supports pin count reduction through
serialization and deserialization of eTPU channels, eMIOS channels and memory-mapped registers. The
channels and register content are transmitted using a SPI-like protocol. There are four identical DSPI
modules (DSPI_A, DSPI_B, DSPI_C, and DSPI_D) on the MPC5554 MCU. The MPC5553 has three
DSPI modules (DSPI_B, DSPI_C, and DSPI_D).

The DSPIs have three configurations:

» Serial peripheral interface (SPI) configuration where the DSPI operates as a SPI with support for
queues

» Deserial serial interface (DSI) configuration where the DSPI serializes eTPU and eMIOS output
channels and deserializes the received data by placing it on the eTPU and eMIQOS input channels

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

For queued operations, the SPI queues reside in system memory external to the DSPI. Data transfers
between the memory and the DSPI FIFOs are accomplished through the use of the eDMA controller or
through host software.

1.5.17 eSCl

The enhanced serial communications interface (eSCI) allows asynchronous serial communications with
peripheral devices and other MCUs. It includes special support to interface to local interconnect network
(LIN) slave devices.
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1.5.18 FlexCAN

The MCU contains three (MPC5554) or two (MPC5553) controller area network (FlexCAN) modules.
Each FlexCAN module is a communication controller implementing the CAN protocol according to CAN
Specification version 2.0B. The CAN protocol was designed to be used primarily as a vehicle serial data
bus, meeting the specific requirements of this field: real-time processing, reliable operation in the EMI
environment of a vehicle, cost-effectiveness and required bandwidth. Each FlexCAN module contains 64
message buffers (MB).

1.5.19 NDI

The Nexus development interface (NDI) module provides real-time development support capabilities for
the MPC5500 family’s MCU built on the Power Architecture in compliance with the IEEE®-ISTO
5001-2003 standard. This development support is supplied for MCUs without requiring external address
and data pins for internal visibility. The NDI module is an integration of several individual Nexus modules
that are selected to provide the development support interface for the MPC5500 family. The NDI module
interfaces to the host processor, to one or dual e TPU processors, and internal buses to provide development
support as per the IEEE®-ISTO 5001-2003 standard. The development support provided includes
program trace, data trace, watchpoint trace, ownership trace, run-time access to the MCU’s internal
memory map, and access to the Power Architecture and eTPU internal registers during halt, via the
auxiliary port. The Nexus interface also supports a JTAG only mode using only the JTAG pins.

1.5.20 JTAGC

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

1.5.21 FEC (MPC5553 Only)

The fast Ethernet controller (FEC) of the MPC5553 supports several standard MAC-PHY interfaces to
connect to an external Ethernet transceiver:

* 10/100 Mbps Ml interface
* 10 Mbps 7-Wire interface that uses a subset of the MII pins
» Built-in FIFO and DMA controller

* Fully software compatible to the FEC module of Freescale's industry standard PowerQUICC
communications controller

» |EEE® 802.3 MAC (compliant with IEEE® 802.3 1998 edition)
* Built-in FIFO and DMA controller
» Support for different Ethernet physical interfaces:

— 100 Mbps IEEE® 802.3 Ml

— 10 Mbps IEEE® 802.3 Ml
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— 10 Mbps 7-wire interface (industry standard)
* MII management interface for control and status
» Large on-chip transmit and receive FIFOs to support a variety of bus latencies
* Retransmission from the transmit FIFO after a collision
» Automatic internal flushing of the receive FIFO for runts and collisions
» Address recognition
— Frames with broadcast address may be always accepted or always rejected
— Exact match for single 48-bit individual (unicast) address
— Hash (64-bit hash) check of individual (unicast) addresses
— Hash (64-bit hash) check of group (multicast) addresses
— Promiscuous mode

» External BD tables of user-definable size allow nearly unlimited flexibility in management of
transmit and receive buffer memory

» Ethernet channel uses DMA burst transactions to transfer data to and from external/system
memory

* Interrupts for network activity and error conditions

1.5.22 Calibration Bus (MPC5553 Only)

The calibration bus controls data transfer across the crossbar switch to/from memories or peripherals. The
bus shares the memory controller and most of the control logic with the EBI but the two buses come out
on two completely independent sets of pads. The calibration bus memory controller supports single data
rate (SDR) non-burst mode flash, SRAM, and asynchronous memories. In addition, the bus supports up to
three regions via dedicated calibration chip selects (two chip selects multiplexed with two address bits),

along with programmed region-specific attributes.

1.6  MPC5500 Family Memory Map

This section describes the MPC5500 family memory map. All addresses in the device, including those that
are reserved, are identified in the tables. The addresses represent the physical addresses assigned to each
module. Logical addresses are translated by the MMU into physical addresses.

Under software control of the MMU, the logical addresses allocated to modules may be changed on a
minimum of a 4-Kbyte boundary. Peripheral modules may be redundantly mapped. The customer must use
the MMU to prevent corruption.

Reserved register bits may be used for features in future family members. The default value of reserved
bits is zero. When writing to a register, the reserved bits default values should be written to that register.
As a general rule, when a feature is added bit field will need a non-zero value to activate it.

Reserved memory also may be used in future family members. These areas should not be used if reserved.
Table 1-2 shows a detailed memory map.
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Table 1-2. Detailed MPC5554/MPC5553 Family Memory Map

1 Allocated Size! | Used Size
Address Range (bytes) (bytes) Use
0x0000_0000-0x001F_FFFF 2 Mbytes 2 Mbytes FLASH Memory Array
(MPC5554) (MPC5554)
0x0000_0000—-0x0017_FFFF 1.5 Mbytes
(MPC5553) (MPC5553)
0x0020_0000-0x00FF_FBFF (14 Mbytes - N/A Reserved
(MPC5554) 1 Kbyte)
0x0018_0000—-0x00FF_FBFF (MPC5554)
(MPC5553) (14.5 Mbytes -
1 Kbyte)
(MPC5553)
O0x00FF_FCO00-0x00FF_FFFF 1024 1024 bytes FLASH Shadow Row
0x0100_0000-0x1FFF_FFFF 496 Mbytes 2 Mbytes emulation mapping of FLASH Array
(MPC5554)
1.5 Mbytes
(MPC5553)
0x2000_0000-0x3FFF_FFFF 512 Mbytes N/A External Memory
0x4000_0000-0x4000_7FFF 32 Kbytes 32 Kbytes Internal SRAM Array, Standby Powered
0x4000_8000-0x4000_FFFF 32 Kbytes 32 Kbytes Internal SRAM Array
0x4001_0000-0xBFFF_FFFF | (2048 Mbytes—64 N/A Reserved
Kbytes)
Bridge A Peripherals
0xC000_0000—0xC3EF_FFFF 63 M N/A Reserved
0xC3F0_0000-0xC3F0_3FFF 16 K — Bridge A Registers
0XC3F0_4000-0xC3F7_FFFF 496K N/A Reserved
0xC3F8_0000-0xC3F8_3FFF 16 Kbytes — FMPLL Registers
0xC3F8_4000-0xC3F8_7FFF 16 Kbytes 48 External Bus Interface (EBI) Configuration Registers
0xC3F8_8000-0xC3F8_BFFF 16 Kbytes 28 Flash Configuration Registers
0xC3F8_C000-0xC3F8_FFFF 16 Kbytes N/A Reserved
0xC3F9_0000-0xC3F9_3FFF 16 Kbytes 2.5 Kbytes System Integration Unit (SIU)
0xC3F9_4000-0xC3F9 FFFF 48 Kbytes N/A Reserved
OxC3FA_0000-0xC3FA_3FFF 16 Kbytes 1056 Modular Timer System (eMIOS/MTS)
OXC3FA_4000-0xC3FB_FFFF 112 Kbytes N/A Reserved
OxC3FC_0000-0xC3FC_3FFF 16 Kbytes 3 Kbytes Enhanced Time Processing Unit (eTPU)
Registers
O0xXC3FC_4000-0xC3FC_7FFF 16 Kbytes N/A Reserved
0xC3FC_8000-0xC3FC_BFFF 16 Kbytes 3 Kbytes eTPU Shared Data Memory (Parameter RAM)
(MPC5554)
2.5 Kbytes
(MPC5553)
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Table 1-2. Detailed MPC5554/MPC5553 Family Memory Map (Continued)

Address Range! A“0<(3§;(:‘:§izel U?ti(,jtessi)ze Use

0xC3FC_C000-0xC3FC_FFFF 16 Kbytes 3 Kbytes eTPU Shared Data Memory (Parameter RAM) mirror

(MPC5554)

2.5 Kbytes

(MPC5553)
0xC3FD_0000-0xC3FD_3FFF 16 Kbytes 16 Kbytes eTPU Shared Code RAM

(MPC5554)

12 Kbytes

(MPC5553)
O0xC3FD_4000-0xC3FF_FFFF 176 Kbytes N/A Reserved
0xC400_0000—-0xDFFF_FFFF (512 Mbytes—64 N/A Reserved

Mbytes)
Bridge B Peripherals
O0XE000_0000-0xFBFF_FFFF (512 Mbytes—64 N/A Reserved
Mbytes)
O0xFC00_0000-OxFFEF_FFFF 63 Mbytes N/A Reserved
OxFFFO_0000—0xFFFO_3FFF 16 K N/A Bridge B Registers
OxFFFO_4000-0xFFFO_7FFF 16 K N/A System Bus Crosshar Switch (XBAR)
OxFFFO__8000—0xFFFO_FFFF 32K N/A Reserved
OxFFF1_0000-0xFFF3_FFFF 192 K N/A Reserved
OxFFF4_0000-0xFFF4_3FFF 16 K N/A ECSM
OxFFF4_4000-0xFFF4_7FFF 16 K N/A DMA Controller 2 (eDMA)
OxFFF4_8000-0xFFF4_BFFF 16 K N/A Interrupt Controller (INTC)
OxFFF4_CO000-OxFFF4_FFFF 16 K N/A Fast Ethernet Controller (FEC)? MPC5553 Only
OXFFFC_0000—OxFFF4_FFFF 15K N/A Reserved -- MPC5554 Only
OxFFF5_0000-0xFFF7_FFFF 192 K N/A Reserved
OxFFF8_0000—0xFFF8_3FFF 16 Kbytes 164 Enhanced Queued Analog-to-Digital Converter
(eQADC)

OxFFF8_ 4000-0xFFF8_FFFF 48 Kbytes N/A Reserved
OxFFF9_0000-0xFFF9_3FFF 16 Kbytes 200 Deserial Serial Peripheral Interface (DSPI_A)3
OxFFF9_4000-0xFFF9_7FFF 16 Kbytes 200 Deserial Serial Peripheral Interface (DSPI_B)
OxFFF9_8000-0xFFF9_BFFF 16 Kbytes 200 Deserial Serial Peripheral Interface (DSPI_C)
OxFFF9_CO00-OxFFF9_FFFF 16 Kbytes 200 Deserial Serial Peripheral Interface (DSPI_D)
OXFFFA_0000-0xFFFA_FFFF 64 Kbytes N/A Reserved
OxFFFB_0000-0xFFFB_3FFF 16 Kbytes 44 Serial Communications Interface (SCI_A)
OxFFFB_4000-0xFFFB_7FFF 16 Kbytes 44 Serial Communications Interface (SCI_B)
OxFFFB_8000-0xFFFB_FFFF 32 Kbytes N/A Reserved
OxFFFC_0000-OxFFFC_3FFF 16 Kbytes 1152 Controller Area Network (FlexCAN_A)
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Table 1-2. Detailed MPC5554/MPC5553 Family Memory Map (Continued)

Address Range! A“0<(3§;(:‘:§izel U?ti(,jtessi)ze Use
OXFFFC_4000-0xFFFC_7FFF 16 Kbytes 1152 Controller Area Network (FIexCAN_B)3
OxXFFFC_8000-0xFFFC_BFFF 16 Kbytes 1152 Controller Area Network (FlexCAN_C)
OxFFFC_CO000-O0xFFFF_BFFF 192 Kbytes N/A Reserved
OXFFFF_CO00—OxFFFF_FFFF* 16 Kbytes 16 Kbytes Boot Assist Module (BAM)

1 If allocated size > used size, then the base address for the module is the lowest address of the listed address range, unless
noted otherwise.

2 MPC5553 only, not in MPC5554

8 MPC5554 only, not in MPC5553

4 BAM address range is configured so that 4Kbyte BAM occupies OxFFFF_FO00—OxFFFF_FFFF

1.7  Multi-Master Operation Memory Map

When the MPC5553/MPC5554 MCU acts as a slave in a multi-master system, the external bus interface
(EBI) translates the 24-bit external address to a 32-bit internal address. Table 1-3 lists the translation
parameters.

Table 1-3. External to Internal Memory Map Translation Table for Slave Mode

Ext Addr[8:11]% Internal Addr[0:11] (bS\;itzees) Internal Slave Internal Address Range
0bOxxx N/A 8 Mbytes N/A N/A-Off-chip flash access
0b10xx 0b0000_0000_00xx 4 Mbytes | Internal Flash Array 0x0000_0000—-0x003F_FFFF
0b1100 0b0100_0000_0000 1 Mbyte Internal SRAM 0x4000_0000—-0x400F_FFFF
0b1101 0b0110_0000_0000 1 Mbyte Reserved? 0x6000_0000—0x600F_FFFF
Obl1110 0b1100_0011_1111 1 Mbyte Bridge A Peripherals 0xC3F0_0000-0xC3FF_FFFF
Obl1111 Obl1111 1111 1111 1 Mbyte Bridge B Peripherals OxFFFO_0000-0OxFFFF_FFFF

1 Only the lower 24 address signals (addr[8:31]) are available off-chip.
2 Reserved for a future module that requires its own crossbar slave port.

Table 1-4 shows the memory map for the MPC5553/MPC5554 MCU acting as a slave in a multi-master
system from the point of view of the external master.

Table 1-4. MPC5500 Family Slave Memory Map as Seen from an External Master

External Address Range! Size (bytes) Use
0x00_0000%-0x7F_FFFF 8 Mbytes N/A-Used for off-chip memory accesses
0x80_0000—0x9F FFFF(MPC5554) 2 Mbytes(MPC5554) Slave Flash®
0x80_0000—0x97_FFFF(MPC5553) 1.5 Mbytes(MPC5553)
OXAO0_0000-0xBF_FFFF(MPC5554)0x98_0 2 Mbytes(MPC5554) Reserved

000 —OxBF_FFFF(MPC5553) 2.5 Mbytes(MPC5553)
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Table 1-4. MPC5500 Family Slave Memory Map as Seen from an External Master (Continued)

External Address Range!

Size (bytes)

Use

0xCO0_0000-0xCO_FFFF 64 Kbytes Slave Internal SRAM
0xC1_0000-0xCF_FFFF (1 Mbytes—64 Kbytes) Reserved
0xD0_0000-0xDF_FFFF 1 Mbytes Reserved
OXEO_0OOO0—-OXEF_FFFF 1 Mbytes Slave Bridge A Peripherals
0xFO_0000—-0xFF_FFFF 1 Mbytes Slave Bridge B Peripherals

1 Only the lower 24 address signals (addr[8:31]) are available off-chip.

2 This address range is not part of the MPC5500 family slave memory map, rather it is shown to illustrate the addressing scheme
for off-chip accesses in multi-master mode.

3 The shadow row of the slave FLASH is not accessible by an external master.

Table 1-5 shows the memory map for the MPC5553 and MPC5554 family MCU configured as a master

in multi-master system with another MPC5500 family MCU acting as the slave.
Table 1-5. MPC5500 Family Master Memory Map (Multi Master Mode)

0x0018_0000

Base Address Size (bytes) Use
On-Chip
0x0000_0000 2 Mbytes(MPC55545) Flash array
1.5 Mbytes(MPC5553)
0x0020_0000 (14 Mbytes—1024 bytes) Reserved

(14.5 Mbytes — 1024 bytes)

Ox00FF_FCO00 1024 Flash shadow row
0x0100_0000 496 Mbytes Emulation mapping flash
Off-Chip

0x2000_0000 8 Mbytes? External memory
0x2080_0000 2 Mbytes Slave Flash
0x20A0_0000 2 Mbytes Reserved
0x2098 0000

Not Addressable 1024 Slave flash shadow row
0x20C0_0000 64 Kbytes Slave internal SRAM

0x20C1_0000

(2 Mbytes—64 Kbytes)

Reserved

0x20E0_0000 1 Mbytes Slave bridge A peripherals

0x20F0_0000 1 Mbytes Slave bridge B peripherals
On-Chip

0x4000_0000 64 Kbytes Internal SRAM

0x4001_0000 (2048 Mbytes—64 Kbytes) Reserved

0xC000_0000 63 Mbytes Reserved
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Table 1-5. MPC5500 Family Master Memory Map (Multi Master Mode) (Continued)

Base Address Size (bytes) Use
0xC3F0_0000 1 Mbytes Bridge A peripherals
0xC400_0000 (1024 Mbytes—128 Mbytes) Reserved
0xFC00_0000 63 Mbytes Reserved
OxFFFO_0000 1 Mbyte Bridge B Peripherals

1 By using the 4 chip select signals, 32 Mbytes of external memory can be accessed by the
master in a multi-master system.

1.8  Revision History

Table 1-6. Changes to MPC5553/5554 RM for Rev. 4.0 Release

Description of Change

» Added wording for Power Architecture throughout chapter. Removed PowerPC terminology.

* In Features List, added section for Calibration interface

 In Features List, beefed up the section titled “MPC5553-Specific Modules” by adding more information about the FEC.

* In the MPC5553-Specific Modules section, added a section titled “Calibration Bus”

* In the Detailed Features section, beefed up the section titted FEC (MPC5553 Only).

* In the MPC5500 Family Master Memory Map (Multi-Master Mode) table, corrected SRAM values to 64 Kbytes from 96
Kbytes.

Table 1-7. Changes to MPC5553/5554 RM for Rev. 5.0 Release

Description of Change

* Intable 1-2, in the address range 0x0100_0000—-0x1FFF_FFFF(emulation mapping of FLASH Array), updated the Used
Size (bytes) cell as “2 Mbytes (MPC5554) and 1.5 Mbytes (MPC5553)".
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Chapter 2
Signal Description

This chapter describes the signals of the MPC5553 and the MPC5554 that connect off chip. It includes a
table of signal properties, detailed descriptions of signals, and the 1/0 pin power/ground segmentation.

2.1 Block Diagram
Figure 2-1 shows the signals of the MPC5553, and Figure 2-2 shows the signals of the MPC5554.
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P

RESET/
CONFIGURATION

EXTERNAL
BUS
INTERFACE
(EBI)

NEXUS

JTAG/TEST

FlexCAN

eSClI

DSPI

RESET ——>

RSTOUT <€«——

GPIO[208]_IRQ[4]_PLLCFG[0] <—>|
GPIO[209]_SOUTD_IRQ[5]_PLLCFG[1] <€—>|
GPIO[210]_RSTCFG <—>|
GPIO[211:212]_IRQ[2:3]_BOOTCFG[0:1] <c—>|
GPIO[213]_WKPCFG <€—>|

GPIO[0:3]_ADDR([8:11]_CS[0:3] <«—>
GPIO[4:7]_CAL_ADDRI[27:30]_ADDRI[8:11] <—>|
GPIO[8:27]_ADDR[12:31] <€—>
GPIO[28:43]_DATA[0:15] <€—>>]
GPIO[44]_CAL_DATA[0]_FEC_TX_CLK_DATA[16] <€—>»|
GPIO[45]_CAL_DATA[1] FEC_CRS_DATA[17] <€<—>|
GPIO[46]_CAL_DATA[2]_FEC_TX_ER_DATA[18] <«—>
GPIO[47]_CAL_DATA[3]_FEC_RX_CLK_DATA[19] <«—>|
GPIO[48]_CAL_DATA[4]_FEC_TXD[0]_DATA[20] <—>|
GPIO[49]_CAL_DATA[5]_FEC_RX_ER_DATA[21] <€«—>
GPIO[50]_CAL_DATA[6]_FEC_RXD[0]_DATA[22] <«—>
GPIO[51]_CAL_DATA[7]_FEC_TXD[3]_DATA[23] <—>|
GPIO[52]_CAL_DATA[8]_FEC_COL_DATA[24] <€«—>
GPIO[53]_CAL_DATA[9]_FEC_RX_DV_DATA[25] <—>|
GPIO[54]_CAL_DATA[10]_FEC_TX_EN_DATA[26] <«—>»|
GPIO[55]_CAL_DATA[11]_FEC_TXDI[2]_DATA[27] <«—>>|
GPIO[56]_CAL_DATA[12]_FEC_TXD[1]_DATA[28] <€—>|
GPIO[57]_CAL_DATA[13]_FEC_RXDI[1]_DATA[29] <«—>>|
GPIO[58]_CAL_DATA[14]_FEC_RXDI[2]_DATA[30] <€—>»|
GPIO[59]_CAL_DATA[15]_FEC_RXD[3]_DATA[31] <«—>»|
GPIO[72]_CAL_CS[2]_FEC_MDC_CAL_ADDR[10] <«—>
GPIO[73]_CAL_CS[3]_FEC_MDIO_CAL_ADDR[11] <—>>|
GPIO[62]_RD_WR <«—>

GPIO[63]_BDIP <€«—>|

GPIO[64:65]_WE/BE[0:1] <€—>>|
GPIO[66:67]_CAL_WE/BE[0:1]_WE/BE[2:3] <€—>>|
GPIO[68]_OE <€—>|

GPIO[69] TS <€«—>|

GPIO[70]_TA <€—>

GPIO[71]_CAL_CS[0]_TEA <€—>

EVTI ———>»

EVTIO €«—

MCKO €«——

MDOJ[0] <———

MDO[3:1] <——
GPIO[82:75]_MDO[11:4] <€—>»|
MSEO[1:0] <€——

RDY €«—

TCK ———>»
TDI ———>»
TDO <€«—
TMS ———>
JCOMP ———>»
TEST ——>»

GPIO[83]_CNTXA <—>]
GPIO[84]_CNRXA <—>|
GPIO[87]_PCSD[3]_CNTXC <—>
GPIO[88]_PCSD[4]_CNRXC <€—>|

GPIO[89]_TXDA <—>

GPIO[90]_RXDA <€—>|
GPIO[91]_PCSD[1]_TXDB <—>
GPIO[92]_PCSDI[5]_RXDB <—>

GPIO[85]_PCSC[3]_CNTXB <—>|
GPIO[86]_PCSC[4] CNRXB <€—>
GPIO[93]_PCSC[1]_SCKA <«—>|
GPIO[94]_PCSC[2]_SINA <—>»|
GPIO[95]_PCSC[5]_SOUTA <«—>|
GPIO[96]_PCSD[2]_PCSA[0] <—>
GPIO[97]_PCSB[2]_PCSA[1] <—>|
GPIO[98]_SCKD_PCSA[2] <—>|
GPIO[99]_SIND_PCSA[3] <—>|
GPIO[100]_SOUTD_PCSA[4] <—>
GPIO[101]_PCSB[3]_PCSA[5] <—>»|
GPIO[102]_PCSC[1]_SCKB <«—>
GPIO[103]_PCSC[2]_SINB <<—>|
GPIO[104]_PCSC[5]_SOUTB <€—>|
GPIO[105]_PCSD[2]_PCSB[0] <—>
GPIO[106]_PCSD[0]_PCSB[1] <—>
GPIO[107]_SOUTC_PCSB[2] <—>
GPIO[108]_SINC_PCSB[3] <—>|
GPIO[109]_SCKC_PCSB[4] <€—>|
GPIO[110]_PCSC[0]_PCSB[5] <—>

MPC5553

|«——— AN[0]_DANO+
|«——— AN[1]_DANO-
|«——— AN[2]_DAN1+
|€——— AN[3]_DAN1-
<«——— AN[4]_DAN2+
|€——— AN[5]_DAN2-
<«——— AN[6]_DAN3+
|€«——— AN[7]_DAN3-
l«——— AN[8]_ANW
|«——— AN[9]_ANX
|«——— AN[10]_ANY
<«——— AN[11]_ANZ
|«—> AN[12]_MA[0]_SDS
<<—> AN[13]_MA[1]_SDO
|€«—> AN[14]_MA[2]_SDI
|«—> AN[15]_FCK
|«——— AN[16:31]

|€«——— AN[32:39]

|«—> ETRIG[0]_GPIO[111]
|«—> ETRIG[1]_GPIO[112]

eQADC

<«——— REFBYPC

|«—> TCRCLKA_IRQ[7]_GPIO[113]

|«—> ETPUA[0:3]_ETPUA[12:15]_GPIO[114:117]
<«—> ETPUA[4:7]_ETPUA[16:19]_GPIO[118:121]
|«—> ETPUA[8:11]_ETPUA[20:23]_GPIO[122:125]
l«—> ETPUA[12]_PCSB[1]_GPIO[126]
|l«—> ETPUA[13]_PCSB[3]_GPIO[127]
l«—> ETPUA[14]_PCSB[4]_GPIO[128]
l«—> ETPUA[15]_PCSB[5]_GPIO[129]
|«—> ETPUA[16]_PCSD[1]_GPIO[130]
<«—> ETPUA[17]_PCSD[2]_GPIO[131]
|«—> ETPUA[18]_PCSDI[3]_GPIO[132]
<«—> ETPUA[19]_PCSD[4]_GPIO[133]
l«—> ETPUA[20:23] TRQ[8:11]_GPIO[134:137]
l«—> ETPUA[24:26]_IRQ[12:14]_GPIO[138:140]
|l«—> ETPUA[27]_IRQ[15]_GPIO[141]

l«—> ETPUA[28]_PCSC[1]_GPIO[142]
l«—> ETPUA[29] PCSC[2]_GPIO[143]
|«—> ETPUA[30]_PCSC[3]_GPIO[144]
<«—> ETPUA[31]_PCSC[4]_GPIO[145]

eTPU

l«—> EMIOS[0:2]_ETPUA[0:2]_GPIO[179:181]
l«—> EMIOS[3:5]_ETPUA[3:5]_GPIO[182:184]
<«—> EMIOS[6:7]_ETPUA[6:7]_GPIO[185:186]
l«—> EMIOS[8:9] ETPUA[8:9]_GPIO[187:188]
<«—> EMIOS[10]_GPIO[189]

|l«—> EMIOS[11]_GPIO[190]

l«—> EMIOS[12]_SOUTC_GPIO[191]

|«—> EMIOS[13]_SOUTD_GPIO[192]

|l«—> EMIOS[14:15]_IRQ[0:1]_GPIO[193:194]
<«—> EMIOS[16:18]_ETPUB[0:2]_GPIO[195:197]
l«—> EMIOS[19:21]_ETPUBI[3:5]_GPIO[198:200]
<«—> EMIOS[22:23]_ETPUB[6:7]_GPIO[201:202]

eMIOS

<«—> GPI0[203:204]_EMIOS[14:15]
l«—> GPIO[205]
€—> GPI0[206:207]

GPIO

> XTAL

[<€——— EXTCLK_EXTAL
——> CLKOUT
——> ENGCLK

CLOCK

[<€——— VRcas

[<€——— VRcvss (not available on the 208 package)
> VrectL

<€<— Vopan

[€——— Vssan

<€——— Vppswn

[ € Vsssyn

|<€—— VE asp (ot available on the 208 package) POWER/
GROUND

<— Vopas
Vss(GND)

———nc _Ine

Figure 2-1. MPC5553 Signal Diagram
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RESET/
CONFIGURATION

EXTERNAL
BUS
INTERFACE
(EBI)

NEXUS

FlexCAN

eSCl

DSPI

eQADC

RESET ——>»

RSTOUT €—

GPI0[208]_IRQ[4]_PLLCFG[0] <€—>>|
GPIO[209]_SOUTD_IRQ[5]_PLLCFG[1] <—>
GPIO[210]_RSTCFG <€—>
GPI0[211:212]_IRQ[2:3]_BOOTCFG[0:1] <€—>
GPIO[213]_WKPCFG <€—>|

GPIO[0:3]_ADDR([8:11]_CS[0:3] <«—>
GPIO[4:27]_ADDR[8:31] <«—>|
GPIO[28:59]_DATA[0:31] <€—>>|

GPIO[60:61]_TSIZ[0:1] <€—>>|
GPIO[62]_RD_WR <€—>
GPIO[63]_BDIP <€—>
GPI0[64:67]_WE/BE[0:3] <€—>>{
GPIO[68] OF <€«—>>|
GPIO[69]_TS <€—>
GPIO[70]_TA <€—>>|
GPIO[71]_TEA <€—>>|
GPIO[72]_BR <€—>>|
GPIO[73]_BG <€—>>|
GPIO[74] <€—>>|

EVTI ———>»
EVTO €«—

MDO[3:0] <——
GPIO[82:75]_MDO[11:4] <—>|

RDY <€—

GPIO[83]_CNTXA <—>

GPIO[84]_CNRXA <—>|
GPIO[85]_PCSC[3]_CNTXB <—>
GPIO[86]_PCSC[4]_CNRXB <€—>
GPIO[87]_PCSDI[3]_CNTXC <€—>»|
GPIO[88]_PCSD[4]_CNRXC <—>|

GPIO[89]_TXDA <€—>|
GPIO[90]_RXDA <—>
GPIO[91]_PCSD[1]_TXDB <—>
GPIO[92]_PCSDI[5]_RXDB <——>

GPIO[93]_PCSC[1]_SCKA <—>|
GPIO[94]_PCSC[2]_SINA <<—>
GPIO[95]_PCSC[5]_SOUTA <€—>
GPIO[96]_PCSD[2]_PCSA[0] <—>
GPIO[97]_PCSB[2]_PCSA[1] <—>
GPIO[98]_SCKD_PCSA[2] <—>]
GPIO[99]_SIND_PCSA[3] <—>
GPIO[100]_SOUTD_PCSA[4] <€—>
GPIO[101]_PCSB[3]_PCSA[5] <—>|
GPIO[102]_PCSC[1]_SCKB <€—>»|
GPIO[103]_PCSC[2]_SINB <—>
GPIO[104]_PCSC[5]_SOUTB <—>
GPIO[105]_PCSD[2]_PCSB[0] <—>]
GPIO[106]_PCSD[0]_PCSBI[1] <€—>|
GPIO[107]_SOUTC_PCSB[2] <€—>
GPIO[108]_SINC_PCSB[3] <—>
GPIO[109]_SCKC_PCSB[4] <€—>
GPIO[110]_PCSC[0]_PCSBI[5] <€—>|

DANO+_AN[0] ———>»
DANO-_AN[1] ———>
DAN1+_AN[2] ———>|
DAN1-_AN[3] ——>
DAN2+_AN[4] ——>>
DAN2-_AN[5] ———>
DAN3+_AN[6] ———>»
DAN3-_AN[7] ——>
ANW_AN[8] ———>»
ANX_AN[9] ——>|
ANY_AN[10] ———>»|
ANZ_AN[11] ——>>|
SDS_MA[0]_AN[12] <«—>
SDO_MA[1]_AN[13] <€—>|
SDI_MA[2]_AN[14] <€—>
FCK_AN[15] <€«—>
AN[16:39] ———>»|
ETRIG[0:1]_GPIO[111:112] <€—>>|
VR —>|

VgL — >

REFBYPC ———>»|

MCKO €«——

MSEO[1:0] <€——|

MPC5554

l««—> TCRCLKA_IRQ[7]_GPIO[113]
ETPUA[0:3]_ETPUA[12:15]_GPIO[114:117]
ETPUA[4:7]_ETPUA[16:19]_GPIO[118:121]
ETPUA[8:11]_ETPUA[20:23]_GPIO[122:125]
ETPUA[12]_PCSB[1]_GPIO[126]
ETPUA[13]_PCSB[3]_GPIO[127]
ETPUA[14]_PCSB[4]_GPIO[128]
ETPUA[15]_PCSB[5]_GPIO[129]
ETPUA[16]_PCSD[1]_GPIO[130]
ETPUA[17]_PCSD[2]_GPIO[131]
ETPUA[18]_PCSD[3]_GPIO[132]
ETPUA[19]_PCSD[4]_GPIO[133]
ETPUA[20:23]_IRQ[8:11]_GPIO[134:137]
ETPUA[24:26]_IRQ[12:14]_GPIO[138:140]
ETPUA[27]_IRQ[15]_GPIO[141]
ETPUA[28]_PCSC[1]_GPIO[142]
ETPUA[29]_PCSC[2]_GPIO[143]
ETPUA[30]_PCSC[3]_GPIO[144]
ETPUA[31]_PCSC[4]_GPIO[145]
TCRCLKB_IRQ[6]_GPIO[146]
ETPUB[0:4]_ETPUB[16:20]_GPIO[147:151]
ETPUB[5:9]_ETPUB[21:25]_GPIO[152:156]

ETPUB[16]_PCSA[1]_GPIO[163]
ETPUB[17]_PCSA[2]_GPIO[164]
ETPUB[18]_PCSA[3]_GPIO[165]
ETPUB[19]_PCSA[4]_GPIO[166]
ETPUB[20]_GPIO[167]
ETPUB[21:25]_GPIO[168:172]
ETPUB[26:31]_GPIO[173:178]

EMIOS[0:2]_ETPUA[0:2]_GPIO[179:181]
EMIOS[3:5]_ETPUA[3:5]_GPIO[182:184]
EMIOS[6:7]_ETPUA[6:7]_GPIO[185:186]
EMIOS[8:9]_ETPUA[8:9]_GPIO[187:188]
EMIOS[10]_GPIO[189]
EMIOS[11]_GPIO[190]
EMIOS[12]_SOUTC_GPIO[191]
EMIOS[13]_SOUTD_GPIO[192]
EMIOS[14:15]_TRQ[0:1]_GPIO[193:194]
EMIOS[16:18)_ETPUB[0:2]_GPIO[195:197]
EMIOS[19:21]_ETPUB[3:5]_GPIO[198:200]
EMIOS[22:23]_ETPUB[6:7]_GPIO[201:202]

[€«—— TCK
<«—— TDI
[——> TDO
[€«—— TMS
|«—— JcomP
|«—— TEST

|«—> GPI0[203:204] EMIOS[14:15]
«—> GPIO[205]
|«—> GPI0[206:207]

> XTAL
|<€&——— EXTCLK_EXTAL
——> CLKOUT
——> ENGCLK

€ VRcas

<€ VRevss
> VRrccmL
[<€— Vopswyn
€——— VsssyN
€ VELasH

Vss(GND)

NC

Figure 2-2. MPC5554 Signal Diagram
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2.2  External Signal Description

This section summarizes the external signal functions, their static electrical characteristics, and pad
configuration settings for this device. Table 2-1 gives a summary of the MPC5553 external signals, and
Table 2-2 provides a summary of the MPC5554 external signals. The signal properties and their electrical
characteristics are set in the system integration unit (SIU) pad configuration registers (PCR).

Signal functions are multiplexed to each ball on the BGA in a function hierarchy: primary, main primary,
alternate, second alternate, and general-purpose input/output (1/O). For example, in the signal
PCSA[3]_SIND_GPIO[99], the primary signal function is PCSA[3], the first alternate signal function is
SIND, and the GPIO function is a generic general-purpose 1/O signal. Multiplexing signal functions allows
for more flexibility when configuring the device, as well as providing compatibility with other devices in
the MPC5500 product family.

The primary signal function name is used in the ball grid array (BGA) map to identify the location of the
ball; however, the primary signal function is not always valid for all devices. As shown in Figure 2-3, when
the primary signal function is not available on the device, a dash appears in the following signal table
columns: signal functions, P/A/G, and 1/O type.

No primary
function available
Table footnote

Primary functions p/

are listed first Al 1o —
\ N Names SignalFunction G | Type

Secondary functions D R

are alternative functiorN PCSA[3] - -
SIND_ DSPI_D Data Input A |

GPIO functions are ———p| GPIO[99] GPIO G | IO
general functions listed last

Figure 2-3. Primary Function Not Available on Device

The P/A/G column designates the position in the signal function hierarchy for multiplexed functions.
These symbols correspond to binary values for the pin assignment (PA) field in the SIU_PCR registers that
determine the active signal function. The PA field is from 1- to 3-bits wide, depending on the PCR register.
Figure 2-4 explains the symbol definitions used in the P/A/G column for Table 2-1 and Table 2-2.

PCR Register P/AIG . PA bit values
Bit fs Symbol PA Function Type [0, 1, 2]
G General-purpose 1/0 0 0 0
5 2 fs
P Primary 0 0 1
A Alternate 0 1 0
4 3fs
MP Main 0 1 1
3 afs // A2 Second alternate 11010
. . / All other values reserved for future use. n n n
The main function
is used for device SIU_PCRregisterbits 3 4 5
compatibility.

Figure 2-4. Understanding the P/A/G Column Entries

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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2.2.1 MPC5553 Signals Summary
Table 2-1 gives a summary of the MPC5553 external signals and properties.
Table 2-1. MPC5553 Signal Properties
Status Pin Labels / Package Type
. 1 . . 2 P/ 110 3 Pad -
Signal Name Signal Functions A/G| Type Voltage Type4 During After 2067 | 4168 324 208°
Reset® | Reset®
Reset / Configuration Signals
RESET External Reset Input P [ VODEHS S RESET/ RELSJET/ AA27 | W26 R22 L16
RSTOUT External Reset Output P (6] VDDEHS S RSTOUT/ RST.OUT/ W26 V25 P21 K15
Low High
PLLCFG[0]_ FMPLL Mode Selection P | PLLCEG /
IRQ[4]_ External Interrupt Request A | VDDEHS M U -/ Up AB27 AB25 V21 M14
GPIO[208] General Purpose /O G I/0 P
PLLCFG[1]_ FMPLL Mode Selection P |
IRQ[5]_ External Interrupt Request A I PLLCFG/ B
SOUTD_ DSPI D Data Output A2| O VoDEHS M Up I'Up AA26 | AA24 u20 N15
GPI0O[209] General Purpose /O G I/0
RSTCFG_ Reset Configuration Input P | RSTCFG /
GPIO[210] General Purpose 1/O G| 1o | Vooers S Up —/Up Y28 V26 P22 -
BOOTCFGI0]_ Boot Configuration Input P | BOOTCEG/
IRQ[2]_ External Interrupt Request A | VDDEHS S Down —/ Down AB26 AA25 uz21 —
GPIO[211] General Purpose I/O G I/0
BOOTCFGI[1]_ Boot Configuration Input P | BOOTCEG/
IRQ[3]_ External Interrupt Request A | VDDEHS S Down —/ Down AB24 Y24 T20 M15
GPI0O[212] General Purpose I/O G I/0
WKPCFG_ Weak Pull Configuration Input P | WKPCFG /
GPIO[213] General Purpose I/O G| 1o | Vooers S Up —/Up An24 Y23 R19 L15
External Bus Interface (EBI)11 and Calibration Bus Interface (CBI)12 Signals
CS[0]_ External Chip Select 0 P o)
ADDR([8] 13 External Address Bus!3 14 A | 10O VbpE2 F —/Up —/upts T7 P4 M4 R1
GPIO[0] General Purpose I/O G I/0
CS[1:3]_ External Chip Selects 1-3 P 0
ADDRI[9:11] 13 External Address Bus!® 14 A | 10 VbDpE2 F —/Up —/up!® RSF’Q;) 5 P3F’,1P 2, M3|\'l'1\'2' —
GPIO[1:3] General Purpose I/O G I/0
ADDR[8:11]_13 External Address Bus!® 14 P| 1O Y5,Y3,| V4,
CAL_ADDR[27:30]_ |Calibration Address Bus Al O VbDE2 F —/Up —/Uupt® | AA3, | w34, — —
GPIO[4:7] General Purpose I/O G I/0 AB3 Y3
MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ 110 3| Pad
Signal Name?! Signal Functions? Voltage 4| puri
urin After
AIG| Type Type g o | 4967 | 4168 | 324 | 208°
Reset Reset
AA4,
Y7, AA3,
AC3, | AB4,
AC5, |AB3,U1,|T3,U3:4,
AB5,T3,| v2,v1,| V3,
T2, T1, W2, W1, P1:2,
V2, | y2 y1 | RL2
ADDRJ[12:31]_1314.16| External Address Bus!* 16 P| 1O v F /Up 1 Up'® \<(v1122 AA2, E;
. DDE2 - - ] ] -
GPIO[8:27] General Purpose /O G 110 AA2, AA1L, V12,
AB2, | ABZ 1w vz,
AC2, | ACL, |v1 AA1,
AD2:3, | AC2, W3,
AD1, | AD1, v4
AF2, | AE1,
AE3 AD2,
AC1:3
AG11, | AES,
AF12, | AF9,
AG13, | AE9,
AH13, | AF10, ﬁig'
AGl4, | AE10, | oo
AH15, | AF12, | ©F "
AG15, | AELL, | o
DATA[0:15] 14 External Data Bus'* Pl WO |\, 17 E _iu _juplS | AH16, | AF13, | 0 .
GPIO[28:43] General Purpose /0 G| 1o DDE3 P P AB12, | ACL1, >
Y6:8,
AF10, | AD11, | oo
AD13, | AC12, | "\ ¥
AF11, | AD12, | -7
ABI5, | AC14, | 17
AD12, | AD13,
AD15, | AC15,
AF13 | AD14
DATA[16]_* External Data Bus* P| IO
FEC_TX_CLK_ Ethernet Transmit Clock A | 17 15
CAL_DATA[0] Calibration Data Bus A2 | o | Vooes F I'Up /'Up AFS | AR3
GPIO[44] General Purpose I/O G I/0
DATA[17] 4 External Data Bus'* P| 1O
FEC_CRS_ Ethernet Carrier Sense A | 17 _ _ 15 . o
CAL_DATA[1] Calibration Data Bus A2 | o | Vooes F I'Up I'Up AGS | AER4
GPIO[45] General Purpose /0 G 110
DATA[18]_ 14 External Data Bus'* P| 1O
FEC_TX_ER_ Ethernet Transmit Error A O 17 _ _ 15 . .
CAL_DATA[2] Calibration Data Bus A2 | o | Vooes F IUp /'Up AHS | AF4
GPIO[46] General Purpose /O G I/0
DATA[19] 4 External Data Bus'* P| 1O
FEC_RX_CLK_ Ethernet Receive Clock A | 17 15
CAL_DATA[3]_ Calibration Data Bus A2| wo | VooEs F —/Up | —/Up AGE | AES - -
GPIO[47] General Purpose I/O G I/0

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | 11O 3| Pad
Signal Name?! Signal Functions? Voltage 4| puri
urin After
AIG| Type Type g o | 4967 | 4168 | 324 | 208°
Reset Reset

DATA[20] 4 External Data Bus'* P| 1O
FEC_TXD[0]_ Ethernet Transmit Data A O 17 _ _ 15 . .
CAL_DATA[4]_ Calibration Data Bus A2| wo | VooEs F /'Up /'Up AGT | AF6
GPIO[48] General Purpose I/O G I/O
DATA[21] 14 External Data Bus'* P| 1O
FEC_RX_ER_ Ethernet Receive Error A | 17 15
CAL_DATA[5]_ Calibration Data Bus A2 | o | Vooes F —/up | —/up AGE | AE6 - -
GPIO[49] General Purpose I/O G I/0
DATA[22] ¥4 External Data Bus'* P| 1O
FEC_RXD[0]_ Ethernet Receive Data A | 17 15
CAL_DATA[6]_ Calibration Data Bus A2 | wo | VooEs F -/Up | —/Up AGJ | AF7 - -
GPIO[50] General Purpose /O G I/0
DATA[23]_1* External Data Bus* P| IO
FEC_TXD[3]_ Ethernet Transmit Data A (0] 17 15
CAL_DATA[7] Calibration Data Bus A2 | 1o | Vooes F I'Up /'Up AH9 | AE7
GPIO[51] General Purpose I/O G I/0
DATA[24] 4 External Data Bus'* P | 1O
FEC_COL_ Ethernet Collision Detect A | 17 15
CAL_DATA[8]_ Calibration Data Bus A2 | o | Vooes F I'Up /'Up ADT | ADS
GPIO[52] General Purpose I/O G I/0
DATA[25] 4 External Data Bus'* P | 1O
FEC_RX_DV_ Ethernet Receive Data Valid A | 17 _ _ 15 . .
CAL_DATA[9]_ Calibration Data Bus A2 | wo | VooEs F I'Up I'Up AF6 | ADS
GPIO[53] General Purpose 1/O G| IO
DATA[26] 4 External Data Bus'* P| 1O
FEC_TX_EN_ Ethernet Transmit Enable A O 17 _ _ 15 . .
CAL DATA[10] |Calibration Data Bus A2 | wo | VooEs F I'Up /Up AB9 | AC6
GPIO[54] General Purpose /O G I/0
DATA[27] ¥4 External Data Bus'* P| 1O
FEC_TXD[2]_ Ethernet Transmit Data A (0] 17 15
CAL_DATA[11]_ Calibration Data Bus A2| wo | VooEs F —/Up | —/Up AFT 1 ADT - -
GPIO[55] General Purpose I/O G I/0
DATA[28] 14 External Data Bus'* P| 1O
FEC_TXD[1]_ Ethernet Transmit Data A (0] 17 15
CAL_DATA[12]_ Calibration Data Bus A2 | wo | VooEs F -/Up | —/Up AD8 | ACT - -
GPIO[56] General Purpose /O G I/0
DATA[29]_ 14 External Data Bus* P| IO
FEC_RXD[1]_ Ethernet Receive Data A | 17 15
CAL_DATA[13]_ Calibration Data Bus A2| wo | VooEs F IUp I'Up AF8 | ADS8
GPIO[57] General Purpose I/O G I/0
DATA[30]_ 14 External Data Bus* P| IO
FEC_RXD[2]_ Ethernet Receive Data A | 17 15
CAL_DATA[14]_ Calibration Data Bus A2 | o | Vooes F I'Up I'Up ADLO | AC9
GPIO[58] General Purpose I/O G I/0
DATA[31] 4 External Data Bus'* P | 1O
FEC_RXD[3]_ Ethernet Receive Data A | 17 _ _ 15 . .
CAL_DATA[15] Calibration Data Bus A2 | o | Vooes F I'Up I'Up AD11 | ACI0
GPIO[59] General Purpose I/O G I/0

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | 11O 3| Pad
Signal Name?! Signal Functions? Voltage 4| puri
urin After
AIG| Type Type g o | 4967 | 4168 | 324 | 208°
Reset Reset
RD_WR 18 External Data Bus Read/Write P | 10O 15
GPIO[62] General Purpose 1/0 G| wo | Vooe F —iue o =lue U3 T P3 -
BDIP_ External Burst Data In Progress P O 15
GPIO[63] General Purpose 1/0 G| wo | Veorz | F “iup | =lup N1 N1 ML =
WE/BE[0:1]_1° External Write/Byte Enable!® P| © 15 ]
GPIO[64:65] General Purpose /0 G| wo | Vooe F Iup IUp US,T5 | R4, R3 | N3:4
WE/BE[2:3]_1° External Write/Byte Enable®® P o}
CAL_WE/BE[0:1]_° |Calibration Write/Byte Enable!® | A | © VDDE2 F —/Up —/Up!® | N3,P1| R12 — —
GPIO[66:67] General Purpose /O G I/0
OE_ %0 External Bus Output Enable P| © 17 15
GPIO[68] General Purpose 1/0 G| o | VooEs F -/Up -/Up AF16 | AEL2 | AB9 3
TS 2 External Bus Transfer Start P | 1O 15
GPIO[69] General Purpose 1/0 G| wo | Vooe F —Ioe | =lup ws | ove B -
TA_ External Transfer Acknowledge P I/0 _ _ 15 .
GPIO[70] General Purpose 1/0 G| IO VoDE2 F I'Up /'Up V3 U3 R4
TEA_ External Transfer Error Acknowledge | P I/0
CAL_CS[0]_ Calibration Chip Select Al O VbDE2 F —/Up —/upt® N2 N2 — —
GPIO[71] General Purpose I/O G I/0
BR 22 _ _ |
CAL_ADDR[10]_ Calibration Address Bus MP | /0
FEC_MDC_ FEC Management Clock Al O | Vppes F —/Up —/up®® | AF17 | AE13 — —
CAL_CSJ[2]_ Calibration Chip Select A2 (@)
GPIO[72] General Purpose /O G I/0
BG 22 _ _ |
CAL_ADDR[11] Calibration Address Bus MP | /0
FEC_MDIO_ FEC Management Data I/O A | /10 | Vppes'’ F — /Up | —/uUp’® | AG16 | AE14 — —
CAL_CSJ[3]_ Calibration Chip Select A2 O
GPIO[73] General Purpose I/O G I/0
Nexus Signals
EVTI Nexus Event In P | VppE7? F I/ Up EVTI/ Up G26 F25 F21 E15
EVTO Nexus Event Out P| O VpDE7 F O/Low |EVTO/High| G27 F26 F22 D15
MCKO /
MCKO Nexus Message Clock Out P O VDpDpE7? F O/ Low Enabled?3 H26 G24 G20 F15
MDOJ[0]%* Nexus Message Data Out P o} VbDE7 F O/High | MDO/Low| C25 B24 B20 Al4
C23, C22, D18 B13,
MDO[3:1] Nexus Message Data Out P O VppE7? F O/Low |MDO/Low| B21, D21, ClB'iQ Al3,
C24 Cc23 ’ B14
A23, A22,
C22, B21, Al17:18,
A20, C20, B17,
MDOJ[11:4]_2° Nexus Message Data Out P o} A24, A23, A1l9,
GPIO[82:75] General Purpose I/0 G| vo | VooE? Fo| Oftow | —/Down | oo0" | o' | B1s, | —
B20, C21, D17,
C20, D20, |C17,B19
B24 B23
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | 11O 3| Pad
Signal Name?! Signal Functions? Voltage 4| puri
urin After
AIG| Type Type g o | 4967 | 4168 | 324 | 208°
Reset Reset
_ . MSEO / G24, F23, . E16,
MSEOI[1:0] Nexus Message Start/End Out P (6] VppE7? F O/ High High H24 G23 G21:22 ci5
RDY Nexus Ready Output P o VppE7? F O /High | RDY/High| J24 H23 G19 —
JTAG / Test Signals
TCK JTAG Test Clock Input P | VppE7? F TCK/Down|TCK/ Down| E27 D25 D21 C16
TDI JTAG Test Data Input P | VppE7? F TDI/ Up TDI/ Up E28 D26 D22 E14
TDO? JTAG Test Data Output P| O VppEe? F |tDO/Up?®| TDO/Up | F27 E25 E21 F14
T™MS JTAG Test Mode Select Input P | VDppE7? F TMS/Up | TMS/Up E26 E24 E20 D14
JCOMP JTAG TAP Controller Enable P | VppE7? F JCOMP/ | JCOMP/ F26 F24 F20 F16
Down Down
TEST Test Mode Select P [ VbDE7 F | TEST/Up | TEST/Up | F28 E26 E22 D16
FlexCAN Signals
CNTXA_ FlexCAN A Transmit P (0] 27
GPIO[83] General Purpose /0 G| o | VooEn4 S -/Up | —/Up AF22 | AD21 | Y17 | P12
CNRXA_ FlexCAN A Receive P | 27
GPIO[84] General Purpose 1/0 G| vo | Vooers S -/Up —/Up AG22 | AE22 | AAI8 | RI2
CNTXC_ FlexCAN C Transmit P O
PCSDI[3]_ DSPI D Peripheral Chip Select A O VDDEHS M —/Up -/ Up w24 V23 P19 K13
GPIO[87] General Purpose I/O G I/0
CNRXC_ FlexCAN C Receive P |
PCSD[4]_ DSPI D Peripheral Chip Select A| O VbDEHE M —/Up —/Up Y26 W24 R20 L14
GPIO[88] General Purpose I/O G I/0
eSCl Signals
TXDA _ eSCI A Transmit P (0] 27
GPIO[89] General Purpose /0 G| o | Vooers S —/Up | —/Up V24 | U2 N20 ) J14
RXDA_ eSCI A Receive P | _ B 27
GPIO[90] General Purpose 1/0 G| o | Vooers S I'Up /'Up 26 V24 P20 K14
TXDB_ eSCI B Transmit P O
PCSDI[1]_ DSPI D Peripheral Chip Select A| O VbDEHS M —/Up —/Up Y27 W25 R21 L13
GPIO[91] General Purpose /O G I/0
RXDB_ eSCI B Receive P |
PCSDI5]_ DSPI D Peripheral Chip Select | A | O VODEHS M —-/Up —-/Up Y24 w23 T19 M13
GPIO[92] General Purpose I/O G I/0
DSPI Signals
CNTXB_?8 — — | =
PCSCI[3]_ DSPI C Peripheral Chip Select A O VDDEH4 M —/Up -/ Up AG23 AF22 AB16 T12
GPIO[85] General Purpose I/O G I/0
CNRXB_28 — | =
PCSC[4]_ DSPI C Peripheral Chip Select A O VDDEH4 M —/Up -/ Up AH23 AF23 AB19 R13
GPIO[86] General Purpose I/O G I/0
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | 11O 3| Pad
Signal Name?! Signal Functions? Voltage 4 :
AIG| Type Type*| During | After | ,qq57 | 4168 | 324 | 208°
Reset Reset

SCKA_28 — — —
PCSC[1]_ DSPI C Peripheral Chip Select A O VDDEHS M —/Up —/Up u27 R26 L22 —
GPIO[93] General Purpose I/O G I/0
SINA_28 — - =
PCSC[2]_ DSPI C Peripheral Chip Select A O VDDEHS M —/Up -/ Up P27 R25 L21 —
GPIO[94] General Purpose /O G I/0
SouTA 28 — —| =
PCSCI[5]_ DSPI C Peripheral Chip Select O VDDEHS M -/ Up -/ Up P24 R24 L20 —
GPIO[95] General Purpose /O I/0
PCSA[0]_28 — — | =
PCSD[2]_ DSPI D Peripheral Chip Select A O VDDEHS M —/Up —/Up R24 T24 M20 —
GPIO[96] General Purpose I/O G I/0
PCSA[1] 28 — P| —
PCSBI[2]_ DSPI B Peripheral Chip Select A O VDbDEHS M —/Up —/Up T24 T23 M19 —
GPIO[97] General Purpose I/O G I/0
PCSA[2] %8 — —_| —
SCKD_?° DSPI D Clock A | /O | Vppgus M —/Up —/Up N26 T25 M21 Ji5
GPIO[98] General Purpose I/O G I/0
PCSA[3]_2%8 — — =
SIND_ %° DSPI D Data Input A [ VDDEHE M —/Up —/Up N24 P23 K19 H13
GPIO[99] General Purpose I/O G I/0
PCSA[4]_28 — — | =
souTtp_?° DSPI D Data Output o} VbDEHE M —/Up —/Up u24 u23 N19 —
GPIO[100] General Purpose /O I/0
PCSA[5] 28 — | —
PCSB[3]_ DSPI B Peripheral Chip Select A O VDDEHS M —/Up -/ Up T26 u25 N21 —
GPIO[101] General Purpose /O G I/0
SCKB_?2° DSPI B Clock P | IO
PCSCI[1]_ DSPI C Peripheral Chip Select Al O |Vpoeuo®®| ™ —/Up —/Up T27 P25 K21 J16
GPIO[102] General Purpose I/O G I/0
SINB_2° DSPI B Data Input P I
PCSC[2]_ DSPI C Peripheral Chip Select | A | O | Vppgniol| M —/Up —/Up P28 M26 H22 | G15
GPIO[103] General Purpose I/O G I/0
SouTB_2° DSPI B Data Output P| ©
PCSCI5]_ DSPI C Peripheral Chip Select | A | O | Vppgniol| M —/Up —/Up N28 N23 J19 G13
GPIO[104] General Purpose /O G I/0
PCSBI0]_ DSPI B Peripheral Chip Select P I/O
PCSD[2]_ DSPI D Peripheral Chip Select | A | O | Vppgniol| M —/Up —/Up R27 | N25 J21 | G16
GPIO[105] General Purpose I/O G I/0
PCSBJ[1]_ DSPI B Peripheral Chip Select P (0]
PCSDI[0]_ DSPI D Peripheral Chip Select A | 0 |Vppeniol| M —/Up —/Up R28 N26 J22 H16
GPIO[106] General Purpose I/O G I/0
PCSB[2]_ DSPI B Peripheral Chip Select P (@)
souTc_?° DSPI C Data Output Al O |Vopenio®| M —/Up —/Up T28 P26 K22 H15
GPIO[107] General Purpose I/O G I/0
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | I/O Pad
Signal Name?! Signal Functions? Voltage® -
J g AIG| Type 9" | Typet| During | After | joe7 | 4168 | 324 | 2080
Reset® | Reset®
PCSB[3]_ DSPI B Peripheral Chip Select P O
SINC_?° DSPI C Data Input A [ VDDbEHE M —/Up —/Up M27 N24 J20 G14
GPIO[108] General Purpose 1/O G| IO
PCSBI[4]_ DSPI B Peripheral Chip Select P (0]
scke_?® DSPI C Clock A | VO | Vppens M —/Up —/Up N27 P24 K20 H14
GPIO[109] General Purpose I/O G I/0
PCSBI5]_ DSPI B Peripheral Chip Select P (0]
PCSCI0]_ DSPI C Peripheral Chip Select | A | /O | Vppens M —/Up —1Up M26 R23 L19 J13
GPIO[110] General Purpose /O G I/0
eQADC Signals

AN[O]_ Single-ended Analog Input P | 31
DANO+ Positive Differential Input A I Vooa AE = AN[OY/ — 9 BY B8 BS
AN[1]_ Single-ended Analog Input P | 31 _ _
DANO- Negative Differential Input A I Vopat AE W AN}/ B8 AT A8 A6
AN[2]_ Single-ended Analog Input P | 31
DAN1+ Positive Differential Input A [ Voba AE M- AN2I/= | G12 D9 D10 D6
ANI[3]_ Single-ended Analog Input P | 31
DAN1- Negative Differential Input A I Vopat AE W AN[3]/ E10 c8 €9 cr
AN[4]_ Single-ended Analog Input P | 31
DAN2+ Positive Differential Input A [ Voba AE M- AN[4]/= | €10 B8 B9 B6
ANI[5]_ Single-ended Analog Input P | 31
DAN2— Negative Differential Input A I Vopat AE W ANI5]/ B9 A8 A9 AT
AN[6]_ Single-ended Analog Input P | 31
DAN3+ Positive Differential Input A [ Voba AE M- AN[B]/— | ©G13 D10 b1l b7
AN[7]_ Single-ended Analog Input P | 31
DAN3- Negative Differential Input A I Vopat AE W AN[7H/ E11 €9 c10 c8
AN[8]_ Single-ended Analog Input P | 31
ANW External MUX Analog Input A I Vooa AE 1= ANIB] /= E7 ca €5 -
AN[9]_ Single-ended Analog Input P | 31
ANX_ External MUX Analog Input A I Vooat AE 1 AN/ ca D6 D7 A2
AN[10]_ Single-ended Analog Input P | 31
ANY External MUX Analog Input A I Vooa AE 1= AN[10]/ E6 b7 D8 -
AN[11]_ Single-ended Analog Input P | 31
ANZ External MUX Analog Input A I Vooat AE 1 AN[L1}/ B6 Ad AS A3
AN[12]_32 Single-ended Analog Input MP| I
MA[0]_ MUX Address 0 Al O | Vopens® | AM - AN[12]/- | H15 D15 A16 A12
SDS 33 eQADC Serial Data Select G o
AN[13]_32 Single-ended Analog Input MP| I
MA[1]_ MUX Address 1 Al O | Vopens™ | A M /- AN[13]/- | G15 c15 B16 B12
sSpo 38 eQADC Serial Data Out G o
AN[14]_ 32 Single-ended Analog Input MP| I
MA[2]_ MUX Address 2 Al O | Vppewe | A M /- AN[14] /- | E16 B15 C16 c12
SpI 33 eQADC Serial Data In G I
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | 11O 3| Pad
Signal Name?! Signal Functions? Voltage 4| puri
urin After
AIG| Type Type g o | 4967 | 4168 | 324 | 208°
Reset Reset
AN[15]_ 32 Single-ended Analog Input MP| | a4
FCK 33 eQADC Free Running Clock G| o | VooEwe AM H AN[LSH/ C16 ALS D16 c13
AN[16:18] Single-ended Analog Inputs P | VDDA13l AE /- AN[J‘?::LS]/ B|7_|’1EZS’ A6|,3§5, 87556’ C6|’3§4’
AN[19:20] Single-ended Analog Inputs P [ Vpparlt | AE /- AN[l?:ZO]/ c7:8 B56 | B6,C7 | —
AN[21] Single-ended Analog Input P I Vppai®t | AE = AN21 /- E9 c7 cs B4
Cl1 B10
, : ' c11, BS,
AN[22:25] Single-ended Analog Inputs P | VDDA031 AE /- AN[ZE'ZS]/ EE 31?. B11, C9,
E12 cl11 D12,C12| D8, B9
AN[26] Single-ended Analog Input P I VpoaoSt | AE /- AN[26]/— | C12 B11 B12 —
AN[27:28] Single-ended Analog Input P | VDDA031 AE /- AN[ZZ:ZS]/ iﬁé A11:12 | A12:13 ABi%
AN[29] Single-ended Analog Input P | VDDA031 AE /- AN[29] / - E13 D12 D13 —
Bfl.:;-i4 BfZliS €13, D9:10
AN[30:35] Single-ended Analog Inputs P I VpoaoSt | AE /- AN[38:35]/ E14, C13, Bé&;i4 C10:11,
G14, D13, D14 A’14 C5,D11
Al4 Al3 '
AN[36:39] Single-ended Analog Inputs P [ Vopailt | AE /- AN[3E:39] / (I;i ?:56 BD:; ??31 %‘é ?3‘; ';43 ED32
ETRIG[0:1]_ eQADC Trigger Inputs P | v S _Ju ~/U A16, B16, . .
GPIO[111:112] General Purpose 1/Os G| 1o DDEHS P P B16 | Al6
Vry Voltage Reference High P [ Voot | Voowr|  —/- Vry A9 A9 Al0 A8
7 Voltage Reference Low P [ VooaoS! | Vssint —/- 7 Al0 c10 Al1 A9
REFBYPC Ezfjtrence Bypass Capacitor Pl 1 | Vopao | AE -/- | REFBYPC| B10 B9 B1O | B7
eTPU Signals
E?CLKA_ eTPU A TCR Clock P |
IRQ[7]_ External Interrupt Request A | VDDEH1 S -/ Up -/ Up N5 N4 M2 L4
GPIO[113] General Purpose I/O G I/0
ETPUA[0:3] eTPU A Channel P I/0 N3,

— -1/ -1/ M5, G8 L3:4 N3, M3
ETPUA[12:15] eTPU A Channel (output only) A O VDDEH1 S L | M4, M3, : o
GPIO[114:117] General Purpose I/0 G 110 WKPCFG | WKPCFG | M3, L3 M2 K3, L2 | P2, Pl
ETPUA[4:7] eTPU A Channel P I/0

— -1/ -1/ L2, H9, | M1, L4, | L1, K4, |N2,M4
ETPUA[16:19]_ eTPU A Channel (output only) A (e} VbDEH1L S o o o e
GPIO[118:121] General Purpose 1/0 G| 1o WKPCFG | WKPCFG | M2,K3 | 13,12 | J3,K2, | L3,K3
ETPUA[8:11]_ eTPU A Channel P I/10 _J _J K2 G9. | L1 Ka. | K1 Ja. |N1 M2
ETPUA[20:23]_ eTPU A Channel (output only) A (e} VbDEHL S T o ) T
GPIO[122:125] General Purpose 1/0 G| 1o WKPCFG | WKPCFG | L5, J3 | K3,K2 | H3,J2 |\ M1, L2
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
Signal Name?! Signal Functions? AF/)é; nge Voltage® TSS‘ZA, During After soc | 2168 | 304 | 2089
Reset® | Reset®
ETPUA[12]_ eTPUA Channel P | IO ) _/
O [Smepemenossen | 4| 0| Vowm | Mo | weecrs | P | K| |0
EcT;ZLéf\s[]l o gTsFl;lfQ Ii?ﬁ)nhr:eerlal Chip Select E\ I/oo v M -/ -/ G10 Ja G4 J4
GPIO[lZ;] General Purpose I/O G I/0 PPErE WKPCFG | WKPCFG
EEZE[AE - eDTSF;IJQ é?ﬁ)nhlil Chip Select Z |/(§> V, M -/ -/ K5 J3 G3 J3
GPIO[128] General Purpose 1/0 G| 10 oPER WKPCFG | WKPCFG
iggﬁa[]l oL eDTsilfI: Iger;;nhlilal Chip Select Z Vc? V, M -/ -/ H3 J2 H2 K2
GPIO[129] General Purpose 1/0 G| 10 PPER WKPCFG | WKPCFG
gggﬁ[}l oL eDTST:’LIJDA Isehria;hn;[all Chip Select Z ”c()) v, M -/ -/ K1 J1 H1 K1
GPIO[136] General Purpose I/O G I/0 PPER WKPCFG | WKPCFG
ETPUA[17]_ eTPU A Channel - P I/0 _J _/
POV |onpeemenssen | 4| 0| Veoma | M| s | wwecrs | M0 | M| RS
ETPUA[18]_ eTPUAChannel P | IO _J _/
oL [ppreemcpsdea | 4|0 | Voomn | M| weor | wiecrs | | M| R
ETPUA[19]_ eTPU A Channel _ P| IO _J _/
oL |popeemasees | 4| 0| Veom | M| wecrs | wweors | S0 | M2 | 62 |
%[léﬁ[lz]ozm]_ gzléjn/;ucnﬁ?rﬁ Request Z |/Io VpDEH1 M -/ -/ J1,H1L, [ H1, G4, ) G1, B4, | J1, G4,
GPIO[134:137] General Purpose I/0 G| 1o WKPCFG | WKPCFG | F3,H2 | G2,G1| F2,F1 | H2, H1
%{ﬁﬁfq_ Elfelfnﬁl.Cn'ﬁ?rrli't(ﬁitqpﬁésﬁ”m al § Voo | S WK;éFG WK;éFG G2, 15 | FL 58, | B2, B3, |61 53
GPIO[138:140] General Purpose I/O G I/0
ETPUA[27]_ eTPU A Channel (output only) P O _J _J
Cobcly  [ouemalmenmfeaest | &g | Ve | S wecre | weera | €| 2| B2 ]2
ETPUA[28]_ eTPU A Chgnnel (Output Only) P O _J _J
e |SmGpmemaseent | 4| 0 | Vesen | M| wpcrs |wecrs | P EL | 0| F
ETPUA[29]_ eTPU A Chgnnel (Output Only) P O _J _J
e [pcrenictpsded | & | 0 | Vewen | M| wcors | weocrs | 72| B2 | 02 | F2
ETPUA[30]_ eTPU A Channel _ P| IO _J _/
el |pcpermabssen | 4| 0| Veom | M| wpcrs | wweors | B | 01| o1 | B
ichjﬁ]ﬂL E)Tsilfé Isehriapnhn(j'lal Chip Select E\ |g3 V, M -/ -/ E2 D2 c2 E2
GPIO[14§] General Purpose /O G I/0 PPER WKPCFG | WKPCFG
MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | 1/O Pad
Signal Name?! Signal Functions? Voltage® -
J g AIG| Type 9" | Typet| During | After | joe7 | 4168 | 324 | 2080
Reset® | Reset®
eMIOS Signals
AD17,
AD21 AF15, |AB10:11,
' | AE15, W12,
P21, AC16, AALL T4:5,
R22, AD15 " [N7,R6,
EMIOS|0:9]_ eMIOS Channel P I/0 _ _ AD18 AF16’ AB12, RS
ETPUA[0:9]_ eTPU A Channel (output only) A (e} VDDEH4 S ' " | AA12, !
GPIO[179:188] General Purpose /O G 110 WKPCFG | WKPCFG | AD22, | AELS, Y12, T6, P7,
p22, | ADI6, T7, P8,
AF17, | ABI3,
AD19, ’ R7
N21 AC17, W13,
AD23 AEL7 AAL3
EMIOS[10:11]_ eMIOS Channel P I/0 v s -/ -1/ N22, AD17, Y13, N8,
GPIO[189:190] General Purpose 1/O G| IO DDEH4 WKPCFG | WKPCFG | AG18 | AF18 | AB14 R8
EMIOS[12] eMIOS Channel (Output Only) P O _J _J
SouTC_ DSPI C Data Output Al O VDODEH4 M M21 | AC18 | W15 N10
GPIO[191] General Purpose I/O G I/0 WKPCFG | WKPCFG
EMIOS[13]_ eMIOS Channel (Output Only) P O _J _J
SOUTD_ DSPI D Data Output Al O VpDEH4 M AF18 | AE18 | AAl4 T8
GPIO[192] General Purpose I/O G I/0 WKPCFG | WKPCFG
RO~ |exemal memuptRequest | A | 1| v S I B I el Il
sl DDEH4 ’
GPIO[193:194] General Purpose I/O G I/0 WKPCFG | WKPCFG M22 AD18 Y14
AG19, AE19, AA15, P9,
AF19, AD19, Y17, P10,
/o AH20, | AF20, | AB16, | T10,
EMIOS[16:23]_ eMIOS Channel P o Vv s -/ -/ AG20, | AEZ20, AA16, R10,
GPI0[195:202] General Purpose I/O G| 0 DDEH4 WKPCFG | WKPCFG | AG21, | AF21, | AB17, | Tii,
L21, | AC19, | wie, | N1i1,
AF20, | AD20, | yi1p, | P11,
AF21 | AE2L | aa17 | R11
GPIO Signals
EMIOS[14:15] EMIOS Channel (Output Only) P O J26, H24, .
GPIO[203:204]%  |General Purpose /O A | 1o | Vooers S IUp /'Up H27 | Gos | H202L
GPI0[205]%¢ General Purpose 1/0 /0 | Vppens M —/Up —/Up B22 A21 — —
: 37 17 _ _ AH10, AF8, AA7, R4,
GPI0[206:207] General Purpose I/O G 110 VpDE3 F / Up /' Up AG10 AD10 Y9 P5
Clock Synthesizer Signals
XTAL Crystal Oscillator Output P| O Vbpsyn | AE o/- XTAL®8 /| AD28 | AB26 | V22 P16
EXTAL_%° Crystal Oscillator Input P 0
EXTCLK External Clock Input A [ Vppsyn AE /- EXTAL?0/—| AC28 | AA26 u22 N16
CLKOUT / | CLKOUT/
CLKOUT System Clock Output P (6] VppES F Enabled Enabled AF25 AE24 AA20 —
. . ENGCLK/ | ENGCLK /
ENGCLK Engineering Clock Output P O VpDES F Enabled Enabled AG26 | AF25 AB21 T14
MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | 11O 3| Pad
Signal Name?! Signal Functions? Voltage 4| puri
urin After
AIG| Type TYPET] Dot | macets | 4967 | 416° | 324 | 208°
Power / Ground Signals
Voltage Regulator Control
Vrcas! 38 VgSuppIgy Pl 1 33V |Vpowr| /- Vrcas | AD26 | AC25 | w2l | P15
Voltage Regulator Control 42
Vrevss™ Ground P | — Vssint|  VRecvss VRcvss — Y25 T21 —
VreetL \gﬂ:ggte Regulator Control P| o 33V [Vppwr| ©O/- Veeer. | AC26 | AB24 | v20 | N14
C11, T21,
B11, C11,
H13, B11,
E12, D12,
C12, C12,
B12, B12,
A13, A12:13,
VDDAO43 Analog Power Input ADCO P | 50V VDD|NT /- VDDA() E:]L-g’ Cl4 812’ B11
B13:14, B13:14,
E14, C14,
G14, D14,
Al4, Al4,
E15, A9, Al0,
A10, All,
B10, B10
Vssao® Analog Ground Input ADCO P [ — VssiNT /- Vssao ALS, Ald, V20 All
B15 B14
A5, B7,
E8,H12,
C7:8,
E9, C5,
B5, B4.
Cé6,
C9,
B8,
4 G12,
VDDAl Analog Power Input P | 50V VDDlNT /- VDDAl E10 A5 A6 A4
C10,
B9,
G13,
E11,
E7,
C4,
E6,
B6,
VSSA143 Analog Ground Input P | — VSS|NT /- VSSAl A6 C6 A7 A5
AD27,
Vbpsyn Clock Synthesizer Power Input P | 3.3V VppE /- Vppsyn AD28, | AC26 w22 R16
AC28
Vsssyn Clock Synthesizer Ground Input | P | — Vsse /- Vsssyn AC27 Y26 T22 M16
Verase™ Flash Read Supply Input P [ 33V | Voot - VELASH w27 u26 N22 | —*
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Table 2-1. MPC5553 Signal Properties (Continued)

Status Pin Labels / Package Type
. . . P/ | 11O 3| Pad
Signal Name?! Signal Functions? Voltage 4 :
A/G| Type Type*| During After 7 8 9
Roset® | Reset® | 4967 | 416° | 324 | 208
Vpp?s mgﬁ? Program/Erase Supply | o | 50V | Vponr| /- Vpp w28 | T26 | M22 | K16
Veray® :zLeJt”a' SRAM Standby Power | | | 10V | Veray| /- Versy | B3 | A2 | A3 | c1
B25,C2,
D3,D27, B’izé'z
FS, Hr, C26,D3, A2, A20, B1, C2,
J8, Y21, E4 B3, C4, D3. E4
AAI, | o3, |C22.05.] Thg
AA22, |\ S IVIOWS, | 7
Vpp Internal Logic Supply Input P | 15V — (W Vpp ABS, AC24’ W20, Y4, R14’
AC24, "|ovea, :
AD4, T15,
ADBG, AA3,
AD25, N5, P4,
AE26, | “ap3 | A2 g 1o
AF4, X AB2 :
AE26,
AF27, |
AG3
M10,
s, ps, | M1
i
Y5, Y3, Plol
AA3, '
AB3,Y7,|P11, Mg"‘:\]z
ACs, |R10, N1, T3,
AC5, |R11, U3'£1 V3;
ABS5,T3,|T1, T4, P-112 '
T2, 71, |T10, R1:2’
V2, \T12, T1:2,
ol L VS
VbpE2 External I/O Supply Input P I 1.8-33V — /- Vbpe AA'2Y T14, V1:2, R1
" |T15, W1, Y2,
AB2, u11, Y1, AAL,
AC2, W3
AD2:3, [U12, va p3
AD1, |U13, ML
AF2, |14, -
AE3.U3, |u1s, |
NL |v4, ’
us, T5, AB1
N3,P1, (acg’
W3, ac13,
V8 | AFs5
N2. '
AF11
AC21, | w17,
VbDES External I/O Supply Input P | 1.8-3.3V — /- VppE QZZZSG 2225 A\glgg T13
AF24 | AB20
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Table 2-1. MPC5553 Signal Properties (Continued)

Signal Name?

Signal Functions?

P/
AIG

110
Type

Voltage®

Pad
Type?

Status

Pin Labels / Package Type

During
Reset®

After
Reset®

4967

4168

324

2089

VppE7? External I/O Supply Input P

1833V

VbpE

G26,
G27,
H26,
C25,
C23,
B21,
C24,
A23,
C22,
A20,
A24,
B23,
B20,
C20,
B24,
G24,
H24,
J24,
E27,
E28,
F27,
E26,
F26,
F28

B26,
C25,
D24,
E23,
K14,
K15,
K16,
K17,
L17,
M17,
N17

B26,
C21,
D20,
E19,
F19, J14

E13

VDDEH1 External I/O Supply Input P

3.3-50V

VDDEH

N5,
M5, G8,
M3, L3,
L2, H9,
M2, K3,
K2, G9,
L5, J3,

J2,

G10,

K5,

H3,

K1,

H10,

J5,

G3,
J1,H11,
F3, H2,
G2, H5,

G5,

E3,

F1,
F2, E1:2

E3, F4

H4

K4
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Table 2-1. MPC5553 Signal Properties (Continued)

Signal Name?!

Signal Functions?

P/
AIG

110
Type

Voltage®

Pad
Type*

Status

Pin Labels / Package Type

During
Reset®

After
Reset®

4967

4168

324

2089

VDDEH4

External I/O Supply Input

3.3-5.0V

VbpEH

AF22,
AG22,
AG23,
AH23,
AD17,
AD21,
P21,
R22,
AD18,
AD22,
P22,
AD19,
N21,
AD23,
N22,
AG18,
M21,
AF18,
AH19,
M22,
AG19,
AF19,
AH20,
AG20,
AG21,
L21,
AF20,
AF21

AC20

w14

N9
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Table 2-1. MPC5553 Signal Properties (Continued)

Signal Name?

Signal Functions?

P/
AIG

110
Type

Voltage®

Pad
Type?

Status

Pin Labels / Package Type

During
Reset®

After
Reset®

4967

4168

324

2089

VDDEHS6

External I/O Supply Input

3.3-50V

VDDEH

AA27,
W26,
AB27,
AA26,
Y28,
AB26,
AB24,
AA24,
w24,
Y26,
V24,
uU26,
Y27,
Y24,
u27,
P27,
P24,
R24,
T24,
N26,
N24,
u24,
T26,
M27,
N27,
M26,
J26,
H27

AA23

u19

F13

VDDEHS

External I/O Supply Input

3.3-50V

VDDEH

A16,
B16,
B22

D22

47
VDDEHS9

External I/O Supply Input

3.3-5.0V

VbpEH

H15,
G15,
E1l6,
C16,

D14

D15

D12

VDDEH10

External I/O Supply Input

3.3-50V

VDDEH

G11,J7,
AD20,
V26,
Cc21,
H14,
K24,
T27,
P28,
N28,
R27:28,
T28,

J23

H19

48
VD33

3.3V 1/O Supply Input

3.3V

33V

B26, D2,
W5,
AE27,
AF9

A25,C1,
U4,
AD9,
AD26

A21,B1,
P4, W7,
Y22

Al5,
D1, N6,
N12
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4\
Table 2-1. MPC5553 Signal Properties (Continued)
’ ) g Status Pin Labels / Package Type
. 1 . . 2 P |O 3 Pa
Signal Name Signal Functions A/G| Type Voltage Type Durm% After6 a06” | 4168 - 208°
Reset Reset
Al, A2,
A27,
A28,
B1, B2,
B27,
B28, AL
cs, A26
C26, ’
E5, B2,
B25,
E24, c3
G7, szi Al,A22,
G22, D4’ B2,B21, | Al, B2,
Hs, Dzé C3,C20, | C3, D4,
H21, K10_1’3 D4,D19,| D13,
L11:14, L10-.16’ J9:13, | C14,
M12:17, M12.'16’ K9:14, | B15,
N14:17, le_'le’ L9:14, | Als,
P14:17, P12;17,’ M11:14,| N13,
Vss Ground P — — — /- Vsg R_lri:glﬁ R12:17, ,\’;‘1921;)4 ;1451
T16:17, Eels P9:10, | T1i6,
u12, T17, P12:14, | N4, P3,
uU17:18, U10’ w4, |R2,T1,
V7, U16_1’7 W19,AA | G7:10,
V18, AC4 | 2,AA21, | H7:10,
AAS, Aczé AB1, | J7:10,
AA21, AD3’ AB22, | K7:10
AB7, ' | Y3,Y20
AD24,
AB22,
AD5, AE2,
AF3 AE25,
AF1,
AF26, AF26
AG1:2,
AG27
AG28
AH1:2,
AH27,
AH28
No Connect
NC*9 No Connect — — — — — — | A17-20,| Wwi8, —
B17-20,| Y19
C16-19,
D16-19,
G26,
H25-26,
J24-26,
K23-26,
L23-26,
L23-26,
M23-25,
AC22,
AD23

1 Because more than one signal is often multiplexed to one pin, each line in the signal name column is a separate function. For all MPC5553 1/O pins the
selection of the primary pin function, alternate function, or GPIO is determined in the SIU_PCR registers.
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Each line in the signal name column corresponds to a separate signal function on the pin. For all device 1/O pins, the primary, alternate, or GPIO signal
functions are designated in the PA field of the system integration unit (SIU) PCR registers except where explicitly noted.

VppE (fast 1/0) and Vppgy (slow 1/0O) power supply inputs are grouped into segments. Each segment of Vppgy pins can connect to a separate

3.3-5.0 V (+5%/-10%) power supply input. Each segment of Vppg pins can connect to a separate 1.8—-3.3 V (£10%) power supply, with the exception of the
Vppe2 and Vppes segments that are shorted together and must use the same power supply input. This segment is labeled Vppg, in the BGA map.

Refer to Table 2-5 for a definition of the 1/O pins that are powered by each segment.

The pad type is indicated by one of the abbreviations; F for fast, MH for medium (high voltage), SH for slow (high voltage), A for analog, AE for analog with
ESD protection circuitry. Some pads may have two types, depending on which pad function is selected.

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

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

The 496 assembly is only available as an internal component of the 416, 324, and 208 VertiCal base devices and is not available directly to customers.
The calibration signal functions are not available on the 416 package because it does not have a calibration bus. The fast Ethernet controller (FEC) signals
are available on the 416 package as alternate functions muxed with the primary EBI signal functions.

Availability currently not planned. Consult factory for availability.

10 BOOTCFGIO0] is not available and will always be read as 0 in the 208 package of the MPC5553.

11 The EBI is specified and tested at 1.8 V and 3.3 V.

12 The 32-bit external bus interface (EBI) can be configured as: a 32-hit external I/O data bus for the EBI; a 16-bit external I/O data bus for the EBI which uses
the lower 16-bits, and a 16-bit FEC, which uses the upper 16-bits; and the calibration bus interface (CBI), which uses 21 address pins [10:30] and 16 data
pins [0:15].

13 Do not configure both the primary function in ADDR[8:11]_GPIO[4:7] and the secondary function in CS[0:3]_ADDR[8:11]_GPIO[0:3] pins as input. Only
configure one set of pins for the address input.

14 when using the EBI functions, select the function in the SIU_PCR register and enable the EBI functions in the EBI for these pins. Both the SIU and EBI
configurations must match for proper operation.

15 The function and state of these pins after execution of the BAM (Boot Assist Module) program is determined by the BOOTCFG[1:0] pins. Refer to Table 16-6
for detail on the EBI configuration after execution of the BAM program.

16 Because the CBI and the EBI share the same bus, the CBI uses EBI signals ADDR[12:26] in addition to the CAL_ADDR[10:11, 27:30] signals for calibration
addressing. Set the PA field in the SUI_PCR register to Ob1 to use the CBI or EBI.

7 Vppes and Vppg, are shorted together in this device.

18 Because the CBI and the EBI share the same external bus, RD_WR is used for both the CBI and the EBI.

19 The function for the WE/BE[0:1]_GPI0[64:65] and WE/BE[2:3]_CAL_WE/BE[0:1]_GPIO[66:67] pins is specified in the SIU. When configured for EBI, the
write enable or byte enable operation is specified in the EBI_BRO through EBI_BR3 registers. When configured for the Calibration bus, the write enable or
byte enable operation is specified in the EBI_CAL_BRO through EBI_CAL_BR3 registers for each chip select region.

20 Because the CBI and the EBI share the same external bus, OE is used for both the CBI and the EBI.

21 Because the CBI and the EBI share the same external bus, TS is used for both the CBI and the EBI.

22 The BR and BG functions are not implemented on the MPC5553 and are replaced by FEC and calibration functions. The pin name on the ball map, however,
does remain BR and BG. The primary functions for these pins are CAL_ADDR[10] and CAL_ADDR[11], respectively.

23 MCKO is only enabled if debug mode is enabled. Debug mode can be enabled before or after exiting System Reset (RSTOUT negated).

24 MDOI[0] is driven high following a power-on-reset (POR) until the system clock achieves lock, at which time it is then negated. There is an internal pull up on
MDO[0].

25 The function of the MDO[11:4]_GPIO[82:75] pins is selected during a debug port reset by the EVTI pin or by selecting FPM in the NPC_PCR. When
functioning as MDO[11:4] the pad configuration specified by the SIU does not apply. Refer to Section 2.3.4.5, “Nexus Message Data Out / GPIO
MDO[11:4]_GPIO[82:75]" for more detail on MDO[11:4] pin operation.

26 The pullup on TDO is functional only when not in JTAG mode (JCOMP negated).

27 The function and state of the FlexCAN A and eSCI A pins after execution of the BAM program is determined by the BOOTCFG[0:1] pins. Refer to Table 16-9
for details on the FlexCAN A and eSCI A pin configurations after execution of the BAM program.

28 The primary signal is not available on this device and is listed only for reference to the pin label in the BGA map.

2% To allow one DSPI to operate at a different operating voltage than another DSPI, connect Vbpens and Vppen1g to separate power supplies. However,
connecting Vppene @and Vppen1o t0 separate power supplies is not compatible with the MPC5554.

30 For compatibility to the MPC5554, power Vppens and Vppenio from the same power supply (3-5.25 V).

81 Al analog input channels are connected to both ADC blocks. The supply designation for this pin(s) specifies only the ESD rail used.

32 Because the primary signal function designations for the analog functions AN[12] through AN[15] are internally reserved, the PA field of the corresponding
SIU_PCR registers must be set to the main primary function value of 0b011 to use analog functions AN[12] through AN[15].

33 o use the serial data strobe functions, the PA field in the SIU_PCR registers must be set to 0b00. Because SDS, SDO, SDI, and FCK use the GPIO setting,

a G is shown in the P/A/G column. However, these signals do not support true GPIO functionality.

34 | analog features are used, tie Vppgps 10 Vppai.-

35 Because other balls are already named EMIOS[14:15] on the BGA map, the ball names used for these signals are named GP10[203:204].

36 The GPIO[205] pin is a protect-for pin for configuring an external boot for a double data rate memory.

37 The GPI0[206:207] pins are protect-for pins for double data rate memory data strobes. These pins can source the ADC trigger in SIU_ETISR.

9
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38 The function after reset of the XTAL pin is determined by the value of the signal on the PLLCFGJ1] pin. The XTAL pin has no function when bypass mode is
selected and must be grounded.

39 When the FMPLL is configured for external reference mode, the Vppes supply affects the signal levels for the external reference. Refer to Section 11.1.4.2,
“External Reference Mode.”

40 The function after reset of the EXTAL_EXTCLK pin is determined by the value of the signal on the PLLCFGJ[0:1] pins. If the EXTCLK function is chosen, the
valid operating voltage for the pin is 1.6—-3.6 V. If the EXTAL function is chosen, the valid operating voltage is 3.3 V. Refer to Table 11-1.

41 Vpcas is the 3.3 V input for the voltage regulator control.
VRevss is connected internally to Vgssyn: Vrevss IS not available on the 208 package.

43 Each VDDAnN and VSSAnN connects to one ADC engine to provide isolation.

44 VELasH IS not available on the 208 package; it is connected inside the package to VDD33.

45 Vpp can be tied to 5.0 V for both the read operation and program/erase operation.

46 Tie the Vgrgy pin to Vggpg if the battery-backed internal SRAM is not used.

47 The Vppeng Segment can be powered from 3.0-5.0 V for MUX addresses or SSI functions, but must meet the Vppa; Specifications of 4.5 V to 5.25 V for
analog input function.

48 All pins with pad type pad_fc are driven to the high state if their Vppe segment is powered before Vppss.

49 The pins are reserved for the clock and inverted clock outputs for the DDR memory interface. In the MPC5553 416-pin package, the two NC pins are isolated
(not shorted together in the package substrate).

2.2.2 MPC5554 Signals Summary

Table 2-2 gives a summary of the MPC5554 external signals and properties.
Table 2-2. MPC5554 Signal Properties

Status Pin Labels / Package
Pl o Pad
Signal Names?! Signal Functions? Al Type Voltage3 Type4 During After 4967 416
G Reset® Reset®
Reset / Configuration Signals
RESET External Reset Input P | VDbDEHS SH RELSJET/ RESET /Up| AA27 W26
RSTOUT External Reset Output P o] VopEHS sH | RSTOUT/| RSTOUT/ W26 V25
Low High
PLLCFG[0]_ FMPLL Mode Selection P | PLLCEG /
IRQ[4]_ External Interrupt Request A | VbDEHS MH U -/ Up AB27 AB25
GPIO[208] General Purpose I/0 G 1/10 P
PLLCFG[1]_ FMPLL Mode Selection P |
IRQ[5]_ External Interrupt Request A | PLLCFG/
SOUTD_ DSPI D Data Out A2 | o | Vooews | MH Up /'Up AAZ6 AA24
GPIO[209] General Purpose I/0 G 1/10
RSTCFG_ Reset Configuration Input P | RSTCFG /
GPIO[210] General Purpose 1/0 A o | VooeHs SH Up —/Up Y28 V26
BOOTCFG[0:1]_ Boot Configuration Input P |
IRQ[2:3]_ External Interrupt Request A I VpDEHE SH BC/)CD)EVCVEG —/ Down AB26 Aﬁzzf
GPIO[211:212] General Purpose /O G 1/0
WKPCFG_ Weak Pull Configuration Input P | WKPCFG/
GPIO[213] General Purpose 1/0 G o | VopEHs SH Up I'Up AB24 Y23
External Bus Interface (EBI)8 Signals
Cs[0:3] ° External Chip Selects P o}
ADDR][8:11] ° External Address Bus® A 110 VDoDpE2 F —/Up —/upl0 7, i57 PS5, I:é IF;?i
GPIO[0:3] General Purpose /0 G 110 '
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Table 2-2. MPC5554 Signal Properties (Continued)

p/ Status Pin Labels / Package
. 1 . . 2 110 3 Pad -
Signal Names Signal Functions g/ Type Voltage Type During After 4067 a1
Reset® Reset®
Y5, Y3, va, W3,
W4, Y3,
AA3, AB3,
AA4, AA3,
Y7, AC3,
AB4, AB3,
AC5, AB5,
T3, T2, T1 U1, v2,
ADDR[8:31]_ 211  |External Address Bus® 1 P 110 V. . _iu U | Ve wia | VL W2,
GPIO[4:27] General Purpose 1/0 G | 1o DDE2 P P > WES W, v,
Y1:2, AA2,
Y1, AA2,
AB2, AC2,
AAl, AB2,
AD2, AD3,
AD1, AF2 ACL, AC2,
AYE3 "| AD1, AE1,
AD2, AC3
G11, AF12,| AES, AF9,
AG13, AE9, AF10,
AH13, AE10,
AG14, AF12,
AH15, AE11,
AG15, AF13,
AH16, AC11,
AB12, AD11,
AF10, AC12,
AD13, AD12,
DATA[0:31]_ External Data Bus!! P o |\, 17 . _iu —uplo AF11, AC14,
GPIO[28:59] General Purpose /0 G | o | VopEs P P AB15, AD13,
AD12, AC15,
AD15, AD14,
AF13, AF5, | AF3, AE4,
AG5, AH5, | AF4, AES5,
AG6:9, AF6, AESG,
AH9, AD7, | AF7, AE7,
AF6, AB9, | AD5, AD6,
AF7, AD8, | AC6, AD7,
AF8, AC7, ADS,
AD10:11 | AC9, AC10
TSIZ[0:1]_ External Transfer Size P 110 10
GPIO[60:61] General Purpose 1/0 G | o | Vooe2 F —/Up | —/Up R2, P2 T2, 02
RD_WR_ External Read/Write P 110 10
GPIO[62] General Purpose /0 G | vo | Vooe F —/Up | —/Up us 3
BDIP External Burst Data In Progress P O 10
_ V, _ _
GPIO[63] General Purpose 1/0 G | 1o DDE2 F /'Up /'Up N1 N1
WE/BE[0:3]_12 External Write/Byte Enable P o v . U _/upl0 |US.T5.N3,| R4, R3,
GPIO[64:67] General Purpose /0 G | 10 DDE2 P P P1 R2, R1
OE_ External Output Enable P o] 17 10
GPIO[68] General Purpose 1/0 G | o | Vooes F —/Up | —/Up AF16 AE12
TS External Transfer Start P 1/0
_ V _ _ 10
GPIO[69] General Purpose /0 G | 10 DDE2 F /'Up /Up w3 V3
TA External Transfer Acknowledge P 110 10
_ V, _ _
GPIO[70] General Purpose 1/O G 1/0 DDE2 F /'Up /'Up V3 us
TEA_ External Transfer Error Acknowledge P 110 10
GPIO[71] General Purpose I/0 G 110 Vooez F —/up -/up N2 N2
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Table 2-2. MPC5554 Signal Properties (Continued)
Status Pin Labels / Package
Pl o Pad
Signal Names Signal Functions? Al Type Voltage3 Type During After 4067 a1
G Reset® Reset®
BR_ External Bus Request! P | IO 17 10
GPIO[72] General Purpose 1/0 G yo | VooEes F —/Up —/Up AFL7 AE13
BG_ External Bus Grant!? P 110 17 10
GPIO[73] General Purpose /0 G | o | Vooes F —/Up | —/Up AG16 AEL4
BB_ External Bus Busy! P 110 17 10
GPIO[74] General Purpose 1/0 G yo | Vopes F —/Up —/Up AGL7 AF14
Nexus Signals
EVTI Nexus Event In P | Vppe7 F 1/ Up EVTI/ Up G26 F25
EVTO Nexus Event Out P (0] Vppe7 F O/ Low E\H/L(; / G27 F26
MCKO /
MCKO Nexus Message Clock Out P (0] VppE7? F O/ Low 13 H26 G24
Enabled
C23,B21 C22, D21
.n11l4 V, y , y f
MDO[3:0] Nexus Message Data Out P (e} DDE7 F O/Low | MDO/Low C24. C25 C23. B24
A23, C22, A22,B21,
MDO[11:4]_1° Nexus Message Data Out P o v . o/Low | —/Down |A20.A24, | C20, A23,
GPIO[82:75] General Purpose 1/0 G | 1o DDE? B23,B20, | B22,C21,
C20, B24 D20, B23
— ) MSEO /
MSEOI1:0] Nexus Message Start/End Out P (@] VppE7? F O/ High High G24, H24 G23, F23
RDY Nexus Ready Output P (e} Vppe7 F O/ High | RDY /High J24 H23
JTAG / Test Signals
TCK JTAG Test Clock Input P | Vppe7 F TCK/ Down|TCK / Down E27 D25
TDI JTAG Test Data Input P | Vppe7 F TDI/ Up TDI/ Up E28 D26
TDO6 JTAG Test Data Output P o} Vppe? F |TDO/Up®| TDO/Up F27 E25
TMS JTAG Test Mode Select Input P | Vppe7 F TMS/Up | TMS/Up E26 E24
JCOMP/ | JCOMP/
V
JCOMP JTAG Tap Controller Enable P | DDE7 F Down Down F26 F24
TEST Test Mode Select P | VppE7? F TEST/Up | TEST/Up F28 E26
FlexCAN Signals
CNTXA FlexCAN A Transmit P (@)
- vV _ _ 17
GPIO[83] General Purpose /0 G | 10 ppeHa | SH /'Up IUp AF22 AD21
CNRXA FlexCAN A Receive P |
- \Vj _ _ 17
GPIO[84] General Purpose 1/O G 1/0 DDEH4 SH /'Up I'Up AG22 AE22
CNTXB_ FlexCAN B Transmit P (@)
PCSCJ[3]_ DSPI C Peripheral Chip Select A (@] VDDEH4 MH -/ Up —/Up AG23 AF22
GPIO[85] General Purpose 1/O G 110
CNRXB_ FlexCAN B Receive P |
PCSC[4]_ DSPI C Peripheral Chip Select A (@] VDDEH4 MH -/ Up -/ Up AH23 AF23
GPIO[86] General Purpose 1/0 G 110
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Table 2-2. MPC5554 Signal Properties (Continued)

Status Pin Labels / Package
Pl o Pad
Signal Names? Signal Functions? Al Type Voltage® Type* | During After Jos" 16
G Reset® Reset®
CNTXC_ FlexCAN C Transmit P (@)
PCSDI[3]_ DSPI D Peripheral Chip Select A O VDDEHS MH -/ Up —/Up W24 V23
GPIO[87] General Purpose 1/0 G 110
CNRXC_ FlexCAN C Receive P |
PCSD[4]_ DSPI D Peripheral Chip Select A O VbDEHS MH —/Up —/Up Y26 w24
GPIO[88] General Purpose I/O G 110
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Table 2-2. MPC5554 Signal Properties (Continued)

Status Pin Labels / Package
Pl o Pad
. 1 ; ; 2 3 :
Signal Names Signal Functions g/ Type Voltage Type During 4067 a1
Reset® Reset®
eSCI Signals
TXDA eSClI A Transmit Data P (0]
_ \V/ _ _ 17
GPIO[89] General Purpose I/0 G | wo | Vooews | SH I'up I'up Va4 u24
RXDA eSCI A Receive Data P |
_ vV _ _ 17
GPIO[90] General Purpose /0 G | 10 poeHs | SH I'Up I'Up u26 V24
TXDB_ eSCI B Transmit Data P (@)
PCSD[1]_ DSPI D Peripheral Chip Select A O VDbDEH6 MH —/Up —/Up Y27 w25
GPIO[91] General Purpose 1/O G 110
RXDB_ eSCI B Receive Data P |
PCSD[5]_ DSPI D Peripheral Chip Select A O VbDEHS MH —/Up —/Up Y24 w23
GPIO[92] General Purpose /O G 1/0
DSPI Signals
SCKA_ DSPI A Clock P 110
PCSC[1]_ DSPI C Peripheral Chip Select A (0] VDbDEH6 MH -/ Up -/ Up u27 R26
GPIO[93] General Purpose 1/0O G 110
SINA_ DSPI A Data Input P |
PCSC[2]_ DSPI C Peripheral Chip Select A (@) VDDEHS MH —/Up —/Up P27 R25
GPIO[94] General Purpose 1/0 G 110
SOUTA_ DSPI A Data Output P (0]
PCSCI[5]_ DSPI C Peripheral Chip Select A (@] VDDEHS MH -/ Up -/ Up P24 R24
GPIO[95] General Purpose 1/0O G 110
PCSA[0]_ DSPI A Peripheral Chip Select P 110
PCSD[2]_ DSPI D Peripheral Chip Select A (@] VDDEHS MH -/ Up -/ Up R24 T24
GPIO[96] General Purpose /O G 110
PCSA[1]_ DSPI A Peripheral Chip Select P (@)
PCSBI[2]_ DSPI B Peripheral Chip Select A O VDDEH6 MH —/Up —/Up T24 T23
GPIO[97] General Purpose /O G 1/0
PCSA[2]_ DSPI A Peripheral Chip Select P O
SCKD_ DSPI D Clock A lfe} VbDEHS MH —/Up —/Up N26 T25
GPIO[98] General Purpose /O G 1/0
PCSA[3]_ DSPI A Peripheral Chip Select P (@)
SIND_ DSPI D Data Input A | VDbDEH6 MH -/ Up -/ Up N24 P23
GPIO[99] General Purpose 1/O G 1/0
PCSA[4]_ DSPI A Peripheral Chip Select P (@)
SOUTD_ DSPI D Data Output A ¢} VbDEHS MH -/ Up -/ Up u24 u23
GPIO[100] General Purpose 1/0O G 1/0
PCSA[5]_ DSPI A Peripheral Chip Select P (0]
PCSB[3]_ DSPI B Peripheral Chip Select A (@] VDDEHS MH -/ Up -/ Up T26 u25
GPIO[101] General Purpose 1/0O G 110
SCKB_ DSPI B Clock P lfe}
PCSC[1]_ DSPI C Peripheral Chip Select A (@] VDDEHS MH -/ Up -/ Up T27 P25
GPIO[102] General Purpose /O G 110
SINB_ DSPI B Data Input P |
PCSC[2]_ DSPI C Peripheral Chip Select A (@) VDDEHS MH -/ Up —/Up P28 M26
GPIO[103] General Purpose /O G 1/0
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Table 2-2. MPC5554 Signal Properties (Continued)
Status Pin Labels / Package
Pl o Pad
Signal Names Signal Functions g/ Type Voltage Type During After 4067 a1
Reset® Reset®
SOUTB_ DSPI B Data Output P O
PCSCI[5]_ DSPI C Peripheral Chip Select A (@) VDDEHS MH —/Up —/Up N28 N23
GPIO[104] General Purpose /O G 110
PCSBI0]_ DSPI B Peripheral Chip Select P 110
PCSD[2]_ DSPI D Peripheral Chip Select A O VbDEHS MH —/Up —/Up R27 N25
GPIO[105] General Purpose /O G 1/0
PCSB[1]_ DSPI B Peripheral Chip Select P (@)
PCSD{0]_ DSPI D Peripheral Chip Select A 110 VDbDEH6 MH -/ Up -/ Up R28 N26
GPIO[106] General Purpose 1/O G 1/0
PCSB[2]_ DSPI B Peripheral Chip Select P (@)
SOUTC_ DSPI C Data Output A (e} VDDEH6 MH -/ Up —/Up T28 P26
GPIO[107] General Purpose /O G 110
PCSBI[3]_ DSPI B Peripheral Chip Select P (0]
SINC_ DSPI C Data Input A [ VDDEHS MH —/Up —/Up M27 N24
GPIO[108] General Purpose 1/0O G 110
PCSBI[4]_ DSPI B Peripheral Chip Select P (0]
SCKC_ DSPI C Clock A | 1O | Vppews | MH —-/Up —-/Up N27 P24
GPIO[109] General Purpose /O G 110
PCSB[5]_ DSPI B Peripheral Chip Select P (@)
PCSCI[0]_ DSPI C Peripheral Chip Select A 110 VDDEHS MH —/Up —/Up M26 R23
GPIO[110] General Purpose /O G 1/0
eQADC Signals

AN[O]_ Single-Ended Analog Input P | 18 _ _
DANO+ Positive Differential Analog Input Vopat A W AN[O]/ €9 B7
AN[1] Single-Ended Analog Input P I 18

- A /- AN[1] /- B A7
DANO- Negative Differential Analog Input Vopa / L/ 8
AN[2] Single-Ended Analog Input P I 18

— A /- AN[2] /- G12 D9
DANL+ Positive Differential Analog Input Vopat [2]
ANI[3]_ Single-Ended Analog Input P I 18
DAN1- Negative Differential Analog Input Vooat A H ANESH/ E10 c8
AN[4]_ Single-Ended Analog Input P I 18
DAN2+ Positive Differential Analog Input Vooa A M- AN/ - c10 B8
AN[5]_ Single-Ended Analog Input P I 18
DAN2- Negative Differential Analog Input Vopat A H ANESH BO A8
ANI[6]_ Single-Ended Analog Input P I 18
DAN3+ Positive Differential Analog Input Vopat A X ANe1/ G13 D10
AN[7]_ Single-Ended Analog Input P I 18
DAN3- Negative Differential Analog Input Vooa A M- ANTH = E11 o
AN[8]_ Single-Ended Analog Input P I 18
ANW MUX Input Vppa1 A I/ ANI[8]/ E7 Cc4
ANI[9]_ Single-Ended Analog Input P I 18
ANX MUX Input Vppa1 A I/ AN[9]/ C4 D6
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Table 2-2. MPC5554 Signal Properties (Continued)
Status Pin Labels / Package
Pl o Pad
Signal Names Signal Functions g/ Type Voltage Type During After 4067 a1
Reset® Reset®
ANI[10]_ Single-Ended Analog Input P I 18
ANY MUX Input Vppa1 A /- AN[10] / — E6 D7
AN[11] Single-Ended Analog Input P I 18
- A /- AN[11] / - B6 A4
ANZ MUX Input Vooa (11
AN[12]_1° Analog Input MPL| |
MA[O]_ MUX Address A o} Vpperg | MHAZL /- AN[12] / - H15 D15
SDS 20 eQADC Serial Data Select GX| o
AN[13]_1° Analog Input MPLO| |
MA[1]_ MUX Address A o} VppeHg | MHAZL /- AN[13]/ - G15 C15
SDo? eQADC Serial Data Out GO | o
AN[14]_1° Analog Input MP19| |
MA[2]_ MUX Address A o} Vppeng | MHAZL /- AN[14]/ - E16 B15
sSDI eQADC Serial Data In G20 I
AN[15] 19 Analog Input MRy MHAZL|  1/— | AN[15]/—| cC16 AL5
FCK20 eQADC Free Running Clock G®| o DDEH9
B7, ES, A8, €5,
k D8, B5,
H12, C7:8,
B6, C7,
E9, C11,
B10, A10,
B11, H13,
D11, C11,
Vppar & E12,C12, | 511 a11
AN[16:39] Analog Input P [ DDAL A /- AN[n] /- | B12, A13, n
Vbpao Al2, D12,
E13, C13,
_ C12, B12,
B13:14,
B13, C13,
E14, G14,
D13, A13,
Al4, CS, | a3 A3, D5
B5, B4. C6 B4
ETRIG[0:1]_ eQADC Trigger Input P |
GPIO[111:112] General Purpose I/0 G o | VoDEHs SH /'Up /'Up Al6,B16 | BI16, Al6
VRH VOItage Reference H|gh P | VDDAOlg VDD|NT -/ - VRH A9 A9
VRL Voltage Reference Low P I Vppao™® | VssinT -/- VRL Al0 Cc10
REFBYPC Reference Bypass Capacitor Input| P | VDDA018 VDoDINT -/- REFBYPC B10 B9
MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
2-28 Freescale Semiconductor




Table 2-2. MPC5554 Signal Properties (Continued)
p/ Status Pin Labels / Package
Signal Names? Signal Functions? Al Tl)ige Voltage3 TI;ZZ“ During After ;
G Reset® Reset® 496 416
eTPU Signals
E?CLKA_ eTPU A TCR Clock P |
IRQ[7]_ External Interrupt Request A | VDDEH1 SH -/ Up -/ Up N5 N4
GPIO[113] General Purpose 1/O G 1/0
ETPUA[0:11]_ eTPU A Channel P I/0 _y _y '\ﬁg (E'g L"g ':Az'm'ﬁ
CPUAL2zgL |eTeUachael @upon) | A |0 | Vooms | S| oo | wkecrs vz ke S L2
G9, L5, J3 | K4, K3, K2
EEZE[Al[]l i gTsFl;LlJQ é?ﬁanhlil Chip Select Z ch) V, MH -/ -/ J2 K1
GPIO[126] General Purpose 1/0 G | 1o PPER WKPCFG | WKPCFG
ggg/[g]l oL eDTsTleQ ér;%nhlilal Chip Select Z I/g Vv MH -/ -/ G10 J4
GPIO[127] General Purpose 1/0 G | 1o PPEH WKPCFG | WKPCFG
Egg/&[]l - eDTSTDLIJBA é?ﬁ;nhlilal Chip Select Z I/oo vV MH -/ -/ K5 J3
GPIO[12§] General Purpose /O G 1/0 PPER WKPCFG | WKPCFG
ETPUA[15]_ eTPUA Channel P 110 _/ _/
O Sriepeemenpsaee | 4 |0 | Veoms | W | wocro | wiocrs | | %
ETPUA[16]_ eTPUAChannel P 110 _/ _/
A I el R e e B
ETPUA[17]_ eTPUAChannel P I/0 _/ _/
oL |Zriorereaapsaee | A |0 | Yooms | M| oo | weocrs | M0 | M
522%?3[]1 oL E)Tsilfg ger:?;hneerlal Chip Select E\ Ilc()) V, MH -/ -/ J5 H3
GPIO[132] General Purpose 1/0 G | 1o PPEH WKPCFG | WKPCFG
ggléﬁ]l oL eDTsTle§ Ser:?;hn;;l Chip Select Z I/g vV MH -/ -/ G3 H2
GPIO[13§] General Purpose /O G 1/0 PPEH WKPCFG | WKPCFG
%{gﬁ[fﬁzﬂ_ EltZLrJngl (I:nrlz:]rr;?llt Request Z I/IO VpDEH1 MH WK;éFG WK;(/ZFG L H&; F3, 212 GGL;
GPIO[134:137] General Purpose /O G 1/0 '
%[2/2\-[1221:26]_ Eltztrjnglcl:nrlzrrrﬁt(s:c:zgs? ") Z (|) \Y SH -/ -/ G2, H5, G5 | F1, G3, F3
GPIO[1.38:I40] General Purpose /O G 1/0 PPEr WKPCFG | WKPCFG o Y
ETPUA[27]_ eTPU A Channel (Output Only) P (@) _J _J
Cootky  |SsmamenReest | & | Yo | S wecrs | weeera | |
ETPUA[28]_ eTPU A Chgnnel (Output Only) P (@) _J _J
el |nicremeaapsees | 4 |0 | Veomn | W | wocro | wiecrs | |
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Table 2-2. MPC5554 Signal Properties (Continued)
Status Pin Labels / Package
Pl o Pad
Signal Names? Signal Functions? Al Type Voltage3 Type During After 4067 a1
G Reset® Reset®
ETPUA[29]_ eTPU A Channel (Output Only) P (@) _ _
PCSC[2]_ DSPI C Peripheral Chip Select A o VDbDEH1 MH F2 E2
GPIO[143] General Purpose /O G 110 WKPCFG | WKPCFG
ETPUA[30]_ eTPU A Channel P 110 _J _J
PCSCI[3]_ DSPI C Peripheral Chip Select A o VDbDEH1 MH El D1
GPIO[144] General Purpose /O G 1/0 WKPCFG | WKPCFG
ETPUA[31]_ eTPU A Channel P 110 _J _J
PCSC[4]_ DSPI C Peripheral Chip Select A o VDDEH1 MH E2 D2
GPIO[145] General Purpose 1/O G 110 WKPCFG | WKPCFG
TCRCLKB_ eTPU B TCR Clock P |
IRQ[6]_ External Interrupt Request A | VDDEHS SH —/Up —/Up K21 M23
GPIO[146] General Purpose 1/O G 1/0
L22, K22, M25, M24,
L26, L25,
L26, M24,
J22, K26 L24, K26,
ETPUBJ[0:15]_ eTPU B Channel P 110 _J iy HZO‘ L247 L23,
ETPUBJ[16:31]_ eTPU B Channel (Output Only) A (0] VbDEH6 SH ’ " | K25, K24,
GPIO[147:162] General Purpose 1/0O G 110 WKPCFG | WKPCFG | G21, L27, J26, K23,
H19, K27, 125
K | s
' H25, G26
ETPUBJ[16]_ eTPU B Channel P 110 _ _
PCSA[1]_ DSPI A Peripheral Chip Select A o VpDEHS MH E18 D16
GPIO[163] General Purpose 1/O G 1/0 WKPCFG | WKPCFG
ETUB[17]_ eTPU B Channel P 110 _ _
PCSA[2]_ DSPI A Peripheral Chip Select A O VDDEHS MH E19 D17
GPIO[164] General Purpose /O G 1/0 WKPCFG | WKPCFG
ETUBJ[18]_ eTPU B Channel P 110 _J _J
PCSA[3]_ DSPI A Peripheral Chip Select A o VDDEHS MH G17 Al7
GPIO[165] General Purpose 1/O G 1/0 WKPCFG | WKPCFG
ETUB[19]_ eTPU B Channel P 110 _/ _/
PCSA[4]_ DSPI A Peripheral Chip Select A o VDDEHS MH G16 C16
GPIO[166] General Purpose /O G 110 WKPCFG | WKPCFG
B17, H16, | Ao T
C17, E20, A’19 '
ETPUBJ[20:31]_ eTPU B Channel P 110 -1/ -1/ B18, E17, '
i VbbpEHS MH B18, C18,
GPIO[167:178] General Purpose /O G 1/0 WKPCFG | WKPCFG | E22, B19,
A20, B19,
C18, E21, D19
E23, C19 C19, B20
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Table 2-2. MPC5554 Signal Properties (Continued)
p/ Status Pin Labels / Package
. . . 110 3 Pad
Signal Names? Signal Functions? Al Type Voltage Type During After 4067 a1
G Reset® Reset®
eMIOS Signals
AF15,
AD17, AELS,
AD21, P21 AC16,
EMIOSI[0:9]_ eMIOS Channel P 1/0 _ _ R22 AD18’ AD15,
ETPUA[0:9]_ eTPU A Channel (Output Only) A (@) VDDEH4 SH ' ' AF16,
GPIO[179:188] General Purpose 1/0 G 110 WKPCFG | WKPCFG | AD22, P22, AE16,
AD19, N21,
AD23 AD16,
AF17,
AC17, AE17
EMIOS[10]_ eMIOS Channel P lfe} -/ -/
GPIO[189] General Purpose 1/0 G | 1o | Voews SH | wkpcFe | wkpcFG N22 ADL7
EMIOS[11]_ eMIOS Channel P 110 -/ -/
GPIO[190] General Purpose I/0 G o | VDDEH4 SH | wkpcra | wkpcre AG18 AF18
EMIOS[12]_ eMIOS Channel (Output Only) P (@) _ _
SOUTC_ DSPI C Data Output A e} VDDEH4 MH M21 AC18
GPIO[191] General Purpose 1/O G 110 WKPCFG | WKPCFG
EMIOS[13]_ eMIOS Channel (Output Only) P (@) _J _J
SOUTD_ DSPI D Data Output A o} VbDEH4 MH AF18 AE18
GPIO[192] General Purpose /O G 1/0 WKPCFG | WKPCFG
EMIOS[14:15]_ eMIOS Channel P 110 _/ _/
IRQ[0:1]_ External Interrupt Request A I VbpEH4 SH AH19, M22 |AF19, AD18
GPIO[193:194] General Purpose 1/0O G 1/0 WKPCFG | WKPCFG
AE19,
AG19, AD19,
EMIOS[16:23]_ eMIOS Channel P 110 _ _ AF19, AF20,
ETPUBJ0:7]_ eTPU B Channel (Output Only) A (@) VDDEH4 SH AH20, AE20,
GPI0O[195:202] General Purpose /O G 110 WKPCFG | WKPCFG AG21, L21, AF21,
AF20, AF21 AC19,
AD20, AE21
General Purpose Input/Output Signals
EMIOS[14:15] eMIOS Channel (Output Only) P (@) _ _ J26,
GPIO[203:204]%22  |General Purpose /O A o | VopEHs SH /'Up /'Up H27 H24, G25
GPIO[205]%3 General Purpose I/0 G | VO | Vppews | MH —/Up —/Up B22 A21
. 24, 25
GPI0[206:207] General Purpose /O G 1/0 VDDE317 F ~/Up ~/Up AH10, AF8. AD10
AG10
Clock Synthesizer Signals
XTAL Crystal Oscillator Output P o Vobsyn A O/- | XTAL?8/—| AD28 AB26
EXTAL Crystal Oscillator Input P | 28
— \Vj _ —_
EXTCLKZ? External Clock Input A DDSYN A 1 EXTAL™ AC28 AA26
CLKOUT /| CLKOUT /
V|
CLKOUT System Clock Output P (0] DDES F Enabled Enabled AF25 AE24
. . ENGCLK/ | ENGCLK /
V
ENGCLK Engineering Clock Output P O DDE5 F Enabled Enabled AG26 AF25
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Table 2-2. MPC5554 Signal Properties (Continued)
Status Pin Labels / Package
Pl o Pad
Signal Names? Signal Functions? Al Type Voltage3 Type During After 4067 a1
G Reset® Reset®
Power and Ground Signals
Vgreas?® Voltage Regulator Control Supply | P [ 33V | Vpownr| NA VRreas AD26 AC25
Vgrevss® Voltage Regulator Control Ground| P [ — VssINT N.A. VRevss V27 Y25
VRkeeTL Voltage Regulator Control Output P (0] 33V VpDINT N.A. VRrceTL AC26 AB24
Vppaot Analog Power Input P [ 50V | VppinT N.A. Vbpao E15 C14
Vgsaot Analog Ground Input P [ — VssINT N.A. Vssao | Al5,B15 | Al4, Bl4
Vppa1t Analog Power Input P [ 50V | VppinT N.A. VbDAL A5 A5
Vgsart Analog Ground Input P [ — VssINT N.A. Vssar A6 C6
VDDSYN Clock Synthesizer Power Input P | 3.3V VDDE N.A. VDDSYN AD27 AC26
VSSSYN Clock Synthesizer Ground Input P | — VSSE N.A. VSSSYN AC27 Y26
VFLASH Flash Read Supply Input P | 3.3V VDDlNT N.A. VFLASH w27 u26
Vpp32 Flash Program/erase Supply Input| P | 50V VDoDINT N.A. Vpp w28 T26
Vsrey® SRAM Standby Power Input P | | 08-12V | Vgrgy N.A. Vstay B3 A2
B25, C2, A24. BL,
D3, D27,
C2, C26,
F5, H7, J8,
15V Y21, AA9 D3, E4,
Vpp Internal Logic Supply Input P | ' Vbb N.A. Vbp ! . | AB23, ACS5,
AA22, ABS,
AC24,ADA4,
AC24, AD6,
AD25, AES3,
AE26, A4, AE26, AF2
AF27, AG3 '
T1,T4,YA4,
AB1, AF5,
ACS8, AF11,
M11, AC13,
N11:13, M10:11
Vppe2 External I/O Supply Input P I 1.8-3.3V | Vppe N.A. VbpE P11:13,R1,| N10:11
V5, AAS, P10:11
AC1 R10:11,T10
U11:15,
T12:15
AF23, AC21,
Vppes External I/O Supply Input P I 1.8-3.3V | Vppe N.A. VbpE AG24, AD22,
AH24 AE23, AF24
C27, D26, B26, C25.
F24, H22,
J21,L15:18 D24, E23,
Vppe7 External I/O Supply Input P I 1.8-3.3V | Vppe N.A. VbpE e | K14:17,
M11, M18,
L17, M17,
N11:13, N17
N18 '
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Table 2-2. MPC5554 Signal Properties (Continued)

Status Pin Labels / Package
Pl o Pad
Signal Names? Signal Functions? Al Voltage® ;
9 9 o | Type g Type? Durlng5 After6 4967 416
Reset Reset
K7, N8,
R11:13,
R17:18,
R21,
T11:12,
T15, T18,
External I/O Supply Input — U2, U11
V P | 1.8-33V | V N.A. \Y ’ '
DDE12 Calibration DDE DDE12 | y15:16,
V15:17,
V22, AA13,
AA16,
AB18,
AB21, AE2,
AG4, AG12
VDDEH1 External I/O High Supply Input P | 3.3-5.0V | VppeH N.A. VDDEH1 G11, 37 E3, F4
VDDEH4 External I/O High Supply Input P | 3.3-5.0V | VppeH N.A. VDDEH4 AD20 AC20
VDbDEHS External I/O High Supply Input P | 3.3-5.0V | VppeH N.A. VDbDEHS V26 AA23, J23
VDDEHS External I/O High Supply Input P | 3.3-5.0V | Vppen N.A. VDDEHS c21 D22
Vppene™* External 1/O High Supply Input P I | 3.3-5.0V | Vppen N.A. VDDEHY H14 J23
VDDEH10 External I/O High Supply Input P | 3.3-5.0V | Vppen N.A. VDDEH10 K24 D14
B26, D2, C1, u4,
Vpp3s® 3.3v 1/0 SUPPLY Input P [ 33V | Vppas N.A. Vppas | W5, AE27, AD9,
AF9 A25, AD26
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Table 2-2. MPC5554 Signal Properties (Continued)

p/ Status Pin Labels / Package
. . . 110 Pad
Signal Names? Signal Functions? Al Type Voltage3 Type During After 4067 a1
G Reset® Reset®
Al, AF1,
B2, AE2,

Al, A2, C3, AD3,
A27, A28, | D4, AC4,
B1, B2, D23, C24,
B27, B28, | B25, A26,
C3,C26, | AD24, AE
E5, E24, 25,
G7,G22, | AF26, K10,
H8, H21, K11, K12,
L11:14, K13, L10,
M12:17, L11, L12,
N14:17, L13, L14,
P14:17, L15, L16,
VSS Ground P N.A VSS|NT | /— VSS R1416, M12, M13,
T13, M14, M15,
T16:17, M16, N12,
U1z, N13, N14,
U17:18,V7,| N15, N16,
V18, AA8, | P12, P13,
AA21, AB7,| P14, P15,
AB22,AD5,| P16, P17,
AF3, AF26, | R12, R13,
AG1:2, R14, R15,
AG27:28 | R16, R17,
AH1:2, T11, T16,
AH27:28 | T17,U10,
uU16, U17,
AC23

No Connect (NC)

Al9,
B17:19,
C17:19,
E17:23,
Gl6:21,
H16:20,

J22,J27:28, AC22,
K21:22, AD23
K26:28,
L22, L24,
L26:27,
M24, P2,

R2, AA12,
AG17

NC?36 No Connect NA | NA N.A N.A N.A N.A

Because more than one signal is often multiplexed to one pin, each line in the signal name column is a separate function. For all MPC5554 1/0O
pins the selection of the primary pin function, alternate function, or GPIO is determined in the SIU_PCR registers.

Each line in the signal name column corresponds to a separate signal function on the pin. For all device I/O pins, the primary, alternate, or GPIO
signal functions are designated in the PA field of the system integration unit (SIU) PCR registers except where explicitly noted.

Vppe (fast 1/0) and Vppgy (slow 1/0) power supply inputs are grouped into segments. Each segment of Vppgy pins can connect to a separate
3.3-5.0 V (+ 5%/—10%) power supply input. Each segment of Vppg pins can connect to a separate 1.8-3.3 V (+ 10%) power supply, with the
exception of the Vppg, and Vppes sSegments that are shorted together and must use the same power supply input. This segment is labelled Vppg,
in the BGA map.

Refer to Table 2-3 for a definition of the 1/O pins that are powered by each segment.
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The pad type is indicated by one of the abbreviations; F for fast, MH for medium (high voltage), SH for slow (high voltage), A for analog, AE for

analog with ESD protection circuitry. Some pads may have two types, depending on which pad function is selected.

The Status During Reset pin is sampled after the internal POR is negated. Prior to exiting POR, the signal has a high impedance.

Terminology is O — output, | — input, up — weak pullup enabled, down — weak pulldown enabled, low — output driven low, High — output driven

high. A dash on the left side of the slash denotes that both the input and output buffers for the pin are off. A dash on the right side of the slash

denotes that there is no weak pull up/down enabled on the pin. The signal name to the left or right of the slash indicates the pin is enabled.

Function after reset of GPI is general-purpose input. A dash on the left side of the slash denotes that both the input and output buffers for the pin

are off. A dash on the right side of the slash denotes that there is no weak pull up/down enabled on the pin.

The 496 assembly contains the VertiCal base and includes all of the 416 package pins.

8 The EBIlis specified and tested at 1.8 V and 3.3 V.

To provide more flexibility in configuring the device, the ADDR[8:11] pins are muxed to several signal functions, such as the primary function in

ADDR[8:31]_GPIO[4:27] and the alternate function in signal CS[0:3]_ADDR[8:11]_GPIO[0:3]. Only configure one set of ADDR[8:11] pins for the

address input.

10 The function and state of this pin after execution of the BAM program is determined by the BOOTCFGJ[0:1] pins. Refer to Table 16-6 for detail on
the external bus interface (EBI) configuration after execution of the BAM program.

u Although GPIO versus EBI function is specified in the SIU, when EBI function is chosen, the function must also be enabled in the EBI for these
pins. The SIU and EBI configurations must match for proper operation.

12 The active function for the WE/BE[0:3]_GPIO[64:65] is specified in the PA field of the SIU_PCR register. When configured for WE/BE[0:3], specify
the write enable or byte enable operation in the EBI_BRO through EBI_BR3 registers.

13 MmckoO is only enabled if debug mode is enabled. Debug mode can be enabled before or after exiting System Reset (RSTOUT negated).

14 MDOJ0] is driven high following a power-on reset until the system clock achieves lock, at which time it is then negated. There is an internal pull
up on MDOJ0].

15 The function of the MDOJ[11:4]_GPIO[82:75] pins is selected during a debug port reset by the EVTI pin or by selecting FPM in the NPC_PCR.
When functioning as MDOJ[11:4] the pad configuration specified by the SIU does not apply.

16 The pullup on TDO is only functional when not in JTAG mode, that is with JCOMP negated.

17 The function and state of the FlexCAN A and eSCI A pins after execution of the BAM program is determined by the BOOTCFG[0:1] pins. Refer
to Table 16-9 for detail on the FlexCAN and eSClI pin configuration after execution of the BAM program.

18 Al analog input channels are connected to both ADC blocks. These pins must only use an ESD rail supply.

19 Because the primary signal function designations for the analog functions AN[12] through AN[15] are internally reserved, the PA field of the
corresponding SIU_PCR register must be set to the Main Primary function value of 0b011 to use analog functions AN[12] through AN[15].

20 To use the Serial Data Strobe functions, the PA fields of the corresponding SIU_PCR registers must be set to the GPIO setting of 0b00. Because
SDS, SDO, SDI, and FCK use the GPIO setting, a G is shown in the P/A/G column. However, these signals do not support true GPIO functionality.

2L If the analog features are used, tie Vppgpo t0 Vppar.

22 Because other balls already are named EMIOS[14:15], the balls for these signals are named GPI10[203:204].

23 The GPIO[205] pin is a protect-for pin for configuring an external boot for a double data rate (DDR) memory.

24 The GPI0O[206:207] pins are protect-for pins for double data rate memory data strobes.

25 GPIO[206:207] can be selected as the source for the eQADC trigger in the eQADC Trigger Input Select Register (SIU_ETISR).

26 The function after reset of the XTAL pin is determined by the value of the signal on the PLLCFGJ1] pin. When bypass mode is chosen, XTAL has
no function and must be grounded.

27 \When the FMPLL is configured for external reference mode, the Vppgs supply affects the acceptable signal levels for the external reference.
Refer to Section 11.1.4.2, “External Reference Mode”

28 The function after reset of the EXTAL_EXTCLK pin is determined by the value of the signal on the PLLCFG[0:1] pins. If the EXTCLK function is
chosen, the valid operating voltage for the pinis 1.6—3.6 V. If the EXTAL function is chosen, the valid operating voltage is 3.3 V. Refer to Table 11-2.

29 Vpess is the 3.3 V input for the voltage regulator control.
VRevss is connected internally to Vggsyn-

1 The Vppan @nd Vgsan supply inputs are separate traces in the package substrate. Each trace is bonded to a separate pad location, which

provides isolation between the analog and digital sections within each ADC.

82 Vpp can be tied to 5.0 V for both the read operation and program/erase operation.

33 |f the battery backed SRAM is not used, tie the Vgrgy pin to Vg ground.

34 The Vppene Segment can be powered from 3.0-5.0 V for mux addressing or SSI functions, but must meet the Vppa; specifications of 4.5 V to
5.25 V for analog input function.

35 All pins with pad type F are driven to the high state if their Vppe segment is powered on before Vppas.

36 The No Connect (NC) pins are reserved for the clock and inverted clock outputs for the DDR memory interface. In the MPC5554 416-pin package,

the two No Connect (NC) pins are isolated (not shorted together in the package substrate).
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2.3  Detailed Signal Description
This section describes the signals for the MPC5553/MPC5554.

2.3.1 Reset/ Configuration Signals

2.3.1.1 External Reset Input
RESET

The RESET input is asserted by an external device to reset the all modules of the MPC5553/MPC5554
MCU. The RESET pin must be asserted during a power-on reset. Refer to Section 4.2.1, “Reset Input
(RESET).”

2.3.1.2 External Reset Output
RSTOUT

The RSTOUT output is a push/pull output asserted during an internal MPC5553/MPC5554 reset. The
RSTOUT can also be asserted by software without causing an internal reset of the MPC5553/MPC5554
MCU. Refer to Section 4.2.2, “Reset Output (RSTOUT).”

NOTE
During an internal power-on reset (POR), RSTOUT is tri-stated.

2.3.1.3 PLL Configuration 0/ External Interrupt Request / GPIO
PLLCFG[0]_IRQ[4]_GPIO[208]

PLLCFG[0]_IRQ[4]_GPI0O[208] are sampled on the negation of the RESET input pin, if the RSTCFG pin
is asserted at that time. The values are used to configure the FMPLL mode of operation. The alternate
function is external interrupt request input.

2.3.1.4 PLL Configuration 1/External Interrupt Request /DSPI D Data Out / GPIO
PLLCFG[1]_IRQ[5]_SOUTD_GPIO[209]

PLLCFG[1]_IRQ[5]_SOUTD_GPIO[209] are sampled on the negation of the RESET input pin, if the
RSTCFG pin is asserted at that time. The values are used to configure the FMPLL mode of operation. The
alternate functions are external interrupt request input, and data output for the DSPI module D.

2.3.1.5 Reset Configuration Input / GPIO
RSTCFG_GPIO[210]

The RSTCFG input is used to enable the BOOTCFG[0:1] and PLLCFGJO0:1] pins during reset. If RSTCFG
is negated during reset, the BOOTCFG and PLLCFG pins are not sampled at the negation of RSTOUT. In
that case, the default values for BOOTCFG and PLLCFG are used. If RSTCFG is asserted during reset,

the values on the BOOTCFG and PLLCFG pins are sampled and configure the boot and FMPLL modes.
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2.3.1.6 Reset Boot Configuration / External Interrupt Request / GPIO
BOOTCFG[0:1]_IRQ[2:3]_GPI0[211:212]

BOOTCFG[0:1]_IRQ[2:3] _GPIO[211:212] are sampled on the negation of the RSTOUT pin, if the
RSTCFG pin is asserted at that time. The values are used by the BAM program to determine the boot
configuration of the MPC5553/MPC5554. The alternate function is external interrupt request input.
BOOTCFG[0] does not function in the 208 package of the MPC5553.

2.3.1.7 Weak Pull Configuration / GPIO
WKPCFG_GPIO[213]

WKPCFG_GPIO[213] determines whether specified eTPU and eMIOS pins are connected to a weak
pullup or weak pulldown during and immediately after reset.

2.3.2 External Bus Interface (EBI) Signals

2.3.2.1 External Chip Selects / External Address / GPIO
CS[0:3]_ADDR[8:11]_GPIO[0:3]

CS[0:3]_ADDR][8:11]_GPIO[0:3] are the external bus interface (EBI) chip select output signals. These

balls can be individually configured as chip selects or GP10. Because ADDR[8:11] is multiplexed to more

than one set of balls, only assign ADDR[8:11] to one set of balls for external address input. Read the
following functions that include ADDR[8:11] in this section.

NOTE

CS[1:3]_ADDRJ[9:11]_GPIO[1:3] are not pinned out in the 208 PBGA of
the MPC5553.

2.3.2.2 External Address / Calibration Address / GPIO
ADDR[8:11] CAL_ADDR[27:30]_GPIO[4:7]

ADDR][8:11]_CAL_ADDR][27:30]_GPIO[4:7] are the EBI address and calibration signals. Because
ADDR[8:11] is multiplexed to more than one set of pins, ADDR[8:11] must be assigned to only one set of
pins for external address input. Refer to the previous and following functions. The alternate function is
used for the calibration bus addressing and is only available on the MPC5553. The calibration function is
not available on the MPC5554. These pins can be used as GPIO signals.

2.3.2.3 External Address / Calibration Address / GPIO
ADDR[12:31] _GPIQ[8:27]

ADDR[12:31]_GPIO[8:27] has the EBI address signals as the primary signal. These pins can be used as
GPIO signals.
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2.3.3 External Data Signals
The MPC5553/MPC5554 can be configured for 16-bit or 32-bit data bus operation.

2.3.3.0.1 External Data / GPIO
DATA[0:15]_GPIO[28:43]

DATAJ0:15]_GPIO[28:43] are the EBI data signals. For 16-bit data bus operation, the data signals can be
divided into 0 through 7 for data, and 28 through 35 GPIO. These pins can be used as GP1O signals.

2.3.3.0.2 External Data / Ethernet Transmit Clock / Calibration Data / GPIO
DATA[16] FEC TX_ CLK_CAL_DATA[0] _GPIO[44]

DATA[16] FEC_TX CLK_CAL_DATAJ[0]_GPIO[44] has the external data bus as the primary signal
function. The FEC transmit clock signal is the first alternate function, and the calibration data function is
the second alternate function. The FEC and calibration signals are mapped to the same ball, therefore
either the FEC or calibration function can be used, but not both. The FEC and calibration functions are not
available on the MPC5554. This pin can be used as a GP1O signal.

2.3.3.0.3 External Data / Ethernet Carrier Sense / Calibration Data / GPIO
DATA[17] FEC _CRS_CAL_DATA[1l] _GPIO[45]

DATA[17]_FEC_CRS_CAL_DATA[1]_GPIO[45] has the external data bus as the primary signal
function. The FEC carrier sense signal is the first alternate function, and the calibration data function is the
second alternate function. This pin can also be used as a GP10 signal. The FEC and calibration signals are
mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.04 External Data / Ethernet Transmit Error / Calibration Data / GPIO
DATA[18] FEC TX _ER_CAL_DATA[2] GPIO[46]

DATA[18]_FEC_TX_ER_CAL_DATA[2]_GPIO[46] has the external data bus as the primary signal

function. The FEC transmit error signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPIO signal. The FEC and calibration signals
are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.05 External Data / Ethernet Receive Clock / Calibration Data / GPIO
DATA[19]_FEC_RX_CLK_CAL_DATA[3]_GPIO[47]

DATA[19] FEC_RX_CLK_CAL_DATA[3]_GPIO[47] has the external data bus as the primary signal
function. The FEC receive clock signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPIO signal. The FEC and calibration signals
are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.6 External Data / Ethernet Transmit Data / Calibration Data / GPIO
DATA[20]_FEC_TXD[0] CAL_DATA[4]_GPIO[48]

DATA[20] _FEC_TXDI[0]_CAL_DATAJ[4]_GPIO[48] has the external data bus as the primary signal
function. The FEC transmit data signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPIO signal. The FEC and calibration signals
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are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.7 External Data / Ethernet Receive Error / Calibration Data / GPIO
DATA[21] FEC_RX_ER_CAL_DATA[5]_GPIO[49]

DATA[21] FEC_RX_ER_CAL_DATA[5]_GPIOJ[49] has the external data bus as the primary signal
function. The FEC receive error signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPIO signal. The FEC and calibration signals
are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.8 External Data / Ethernet Receive Data / Calibration Data / GPIO
DATA[22] FEC RXD[0] CAL_DATA[6] GPIO[50]

DATA[22]_FEC_RXDJ[0]_CAL_DATA[6]_GPIO[50] has the external data bus as the primary signal
function. The FEC receive data signal is the first alternate function, and the calibration data function is the
second alternate function. This pin can also be used as a GP10 signal. The FEC and calibration signals are
mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.9 External Data / Ethernet Transmit Data / Calibration Data / GPIO
DATA[23] FEC TXD[3] _CAL_DATA[7]_GPIO[51]

DATA[23] FEC_TXDI[3]_CAL_DATA[7]_GPIO[51] has the external data bus as the primary signal
function. The FEC transmit data signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPI0O signal. The FEC and calibration signals
are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.10 External Data / Ethernet Collision Detect / Calibration Data / GPIO
DATA[24] FEC_COL_CAL_DATA[8]_GPIO[52]

DATA[24] FEC_COL_CAL_DATA[8] _GPIO[52] has the external data bus as the primary signal

function. The FEC collision detect signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPIO signal. The FEC and calibration signals
are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.11 External Data/ Ethernet Receive Data Valid / Calibration Data / GPIO
DATA[25]_FEC_RX_DV_CAL_DATA[9]_GPIO[53]

DATA[25] FEC_RX_DV_CAL_DATA[9] GPIO[53] has the external data bus as the primary signal
function. The FEC receive data valid signal is the first alternate function, and the calibration data function
is the second alternate function. This pin can also be used as a GP1O signal. The FEC and calibration
signals are mapped to the same ball, therefore either the FEC or calibration function can be used, but not
both. The FEC and calibration functions are not available on the MPC5554. This pin can be used as a GP10
signal.
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2.3.3.0.12 External Data / Ethernet Transmit Enable / Calibration Data / GPIO
DATA[26]_FEC_TX_EN_CAL_DATA[10]_GPIO[54]

DATA[26] FEC _TX EN_CAL_DATA[10]_GPIO[54] has the external data bus as the primary signal

function. The FEC transmit enable signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPIO signal. The FEC and calibration signals
are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.13 External Data/ Ethernet Transmit Data / Calibration Data / GPIO
DATA[27] _FEC_TXD[2] _CAL_DATA[11]_GPIOI[55]

DATA[27]_FEC_TXDI[2]_CAL_DATA[11]_GPIO[55] has the external data bus as the primary signal
function. The FEC transmit data signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPIO signal. The FEC and calibration signals
are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.14 External Data/ Ethernet Transmit Data / Calibration Data / GPIO
DATA[28] FEC TXD[1] CAL_DATA[12] GPIO[56]

DATA[28]_FEC_TXDI[1]_CAL_DATA[12]_GPIOI[56] has the external data bus as the primary signal
function. The FEC transmit data signal is the first alternate function, and the calibration data function is
the second alternate function. This pin can also be used as a GPIO signal. The FEC and calibration signals
are mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.15 External Data/ Ethernet Receive Data / Calibration Data / GPIO
DATA[29] FEC RXD[1] CAL_DATA[13] _GPIO[57]

DATA[29]_FEC_RXDI[1]_CAL_DATA[13]_GPIO[57] has the external data bus as the primary signal
function. The FEC receive data signal is the first alternate function, and the calibration data function is the
second alternate function. This pin can also be used as a GP10 signal. The FEC and calibration signals are
mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.16 External Data / Ethernet Receive Data / Calibration Data / GPIO
DATA[30] FEC RXD[2] CAL_DATA[14] GPIO[58]

DATA[30]_FEC_RXDJ[2]_CAL_DATA[14]_GPIO[58] has the external data bus as the primary signal
function. The FEC receive data signal is the first alternate function, and the calibration data function is the
second alternate function. The FEC and calibration signals are mapped to the same ball, therefore either
the FEC or calibration function can be used, but not both. The FEC and calibration functions are not
available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.0.17 External Data / Ethernet Receive Data / Calibration Data / GPIO
DATA[31]_FEC_RXD[3]_CAL_DATA[15] GPIO[59]

DATA[31] _FEC_RXDI[3]_CAL_DATA[15]_GPIO[59] has the external data bus as the primary signal
function. The FEC receive data signal is the first alternate function, and the calibration data function is the
second alternate function. This pin can also be used as a GP10 signal. The FEC and calibration signals are
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mapped to the same ball, therefore either the FEC or calibration function can be used, but not both. The
FEC and calibration functions are not available on the MPC5554. This pin can be used as a GPIO signal.

2.3.3.1 External Transfer Size / GPIO — MPC5554 Only
TSIZ[0:1]_GPIO[60:61]

TSIZ[0:1]_GPIO[60:61] indicates the size of an external bus transfer when in external master operation or
in slave mode. The TSI1Z[0:1] signals are not driven by the EBI in single master operation. The TSI1Z[0:1]
signal function is not available on the MPC5553. These pins can also be used as GPIO signals for the
MPC5554 only.

2.3.3.2 External Read/Write / GPIO
RD_WR_GPIO[62]

RD_WR_GPIO[62] has a primary signal function of RD_WR for an external bus read or write operation.
The MPC5553 and MPC5554 use the RD_WR primary function for reads and writes to the external bus.
Because the MPC5553 calibration bus interface (CBI) shares the bus with the external bus interface (EBI),
the RD_WR primary function is also used for the calibration read/write function. The MPC5554 does not
have a calibration bus. This pin can be used as a GPIO signal on either the MPC5553 or MPC5554.

2.3.3.3 External Burst Data In Progress / GPIO
BDIP_GPIO[63]

BDIP_GPIO[63] has a primary signal function of external burst data in progress. This signal indicates that
the EBI is currently transferring a burst of data. This pin can be used as a GPIO signal.

2.3.3.4 Write/Byte Enable Signals

2.3.3.4.1 External Write/Byte Enable / GPIO
WE/BE[0:1]_GPIO[64:65]

WE/BE[0:1]_GPIO[64:65] has the write-enable/byte-enable signal as the primary signal function. This
signal specifies which data pins contain valid data for an external bus transfer. These pins can be used as
GPIO signals.

2.3.3.4.2 External Write/Byte Enable / Calibration Write Enable / GPIO
WE/BE[2:3]_CAL_WE/BE[0:1]_GPIO[66:67]

WE/BE[2:3]_CAL_WE/BE[0:1]_GPI0[66:67] has the write-enable/byte-enable signal as the primary
signal function. This signal specifies which data pins contain valid data for an external bus transfer. The
alternate signal function is the calibration write-enable/byte-enable signal to provide write/byte enables for
the calibration bus and is only available on the MPC5553. The calibration function is not available on the
MPC5554. These pins can be used as GPIO signals.

2.3.3.5 External Bus Output Enable / GPIO
OE_GPIO[68]

OE_GPIO[68] has a primary signal function of OE for the external bus output enable. It indicates the
calibration bus is enabled to accept read data. The MPC5553 or MPC5554 use the OE primary function to
enable the output on the external bus. Because the MPC5553 calibration bus interface (CBI) shares the bus
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with the external bus interface (EBI), the OE primary function is also used for the calibration output enable
function. The MPC5554 does not have a calibration bus. This pin can be used as a GPIO signal on the
MPC5553 or MPC5554.

2.3.3.6  External Transfer Start / GPIO
TS_GPIO[69]

TS_GPIO[69] has a primary signal function of TS that indicates the start of an external bus transfer. The
MPC5553 and MPC5554 use the TS primary function for external bus transfers. Because the MPC5553
calibration bus interface (CBI) shares the bus with the external bus interface (EBI), the TS primary
function is also used for the calibration transmit start function. The MPC5554 does not use the calibration
bus. This pin can be used as a GPIO signal on either the MPC5553 or MPC5554.

2.3.3.7 External Transfer Acknowledge / GPIO
TA_GPIO[70]

TA_GPIO[70] has a primary signal function of external transfer acknowledge. This signal is asserted by
the EBI owner to acknowledge that the slave has completed the current transfer.

2.3.3.8 External Transfer Error Acknowledge / Calibration Chip Select / GPIO
TEA_CAL_CS[0]_GPIO[71]

TEA_CAL_CS[0]_GPIO[71] has a primary signal function of external transfer error acknowledge. This
signal indicates that an error has occurred in the current external bus transfer. The alternate signal function
CAL_CSJ0] is only available on the MPC5553 and provides a calibration chip select function. The
calibration function CAL_CSJ[0] is not available on the MPC5554. This pin can be used as a GPIO signal
on either the MPC5553 or MPC5554.

2.3.3.9 External Bus Request / Calibration Address / Ethernet Manage Data
Clock / Calibration Chip Select/ GPIO
BR_CAL_ADDR[10]_FEC_MDC_CAL_CS[2]_GPIO[72]

BR_CAL_ADDR[10] FEC _MDC_CAL_CS[2]_GPIO[72] has a primary signal function of an external
bus request that is only available on the MPC5554. The external bus request function BR used by an
external bus master to request ownership of the EBI from the arbiter. The external bus request function is
not available on the MPC5553. The MPC5553 has a primary signal function of CAL_ADDR[10]. The
alternate signal function FEC_MDC provides a fast Ethernet data clock management to manage the output
signals. The second alternate signal function CAL_CS[2] provides a calibration chip select function. The
FEC function FEC_MDC and the calibration function CAL_CSJ[2] are not available on the MPC5554.
This pin can be used as a GPIO signal on either the MPC5553 or MPC5554.

2.3.3.10 External Bus Grant / Calibration Address / Ethernet Manage Data I/O /
Calibration Chip Select / GPIO L
BG_CAL_ADDR[11]_FEC_MDIO_CAL_CS[3]_GPIO[73]

BG_CAL_ADDRJ[11] FEC_MDIO_CAL CS[3] GPIO[73] has a primary signal function of external bus
grant that is used by the external bus arbiter to give ownership of the EBI to the requesting master. The
external bus grant function is not available on the MPC5553.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

2-42 Freescale Semiconductor



The MPC5553 has a primary signal function of CAL_ADDR[11]. The alternate signal function
FEC_MDIO provides a fast Ethernet data management 1/0 to manage the data output. The second alternate
signal function CAL_CSJ3] provides a calibration chip select function. The FEC function FEC_MDIO and
the calibration function CAL_CS[3] are not available on the MPC5554. This pin can also be used as a
GPIO signal.

2.3.3.11 External Bus Busy / GPIO - MPC5554 Only
BB_GPIO[74]

B_GPIO[74] has a primary function of BB that indicates the external bus interface (EBI) is busy. The

BB_GPI0[74] signal function is not available on the MPC5553. This pin can be used as a GP10 signal for
the MPC5554 only.

2.3.4 Nexus Signals

2.34.1 Nexus Event In
EVTI

EVTI is an input that is read during a debug port reset to enable or disable the Nexus Auxiliary port (for
trace). After reset, the EVTI pin is used to initiate program and data trace synchronization messages or
generate a breakpoint.

2.3.4.2 Nexus Event Out
EVTO

EVTO is an output that provides timing to a development tool for a single watchpoint or breakpoint
occurrence.

2.3.4.3 Nexus Message Clock Out
MCKO

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

2.3.44 Nexus Message Data Out
MDOI[3:0]
MDOI3:0] are the trace message outputs to the development tools.

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

2.3.45 Nexus Message Data Out / GPIO
MDO[11:4]_GPIO[82:75]

MDO[11:4]_GPIO[82:75] are the trace message outputs to the development tools for full port mode. These
pins function as GPIO when the Nexus port controller (NPC) operates in reduced port mode.
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2.3.4.6 Nexus Message Start / End Out
MSEQ[1:0]

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

2.3.4.7 Nexus Ready Output
RDY

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

2.3.5 JTAG Signals

2.3.5.1 JTAG Test Clock Input
TCK

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

2.3.5.2 JTAG Test Data Input
TDI

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

2.3.5.3 JTAG Test Data Output
TDO

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

2.3.5.4 JTAG Test Mode Select Input
TMS

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

2.3.5.5 JTAG Compliance Input
JCOMP

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

2.3.5.6 Test Mode Enable Input
TEST

Use the TEST signal to place the chip in test mode. The TEST signal must be negated for normal operation.
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2.3.6 FlexCAN Signals

2.3.6.1 FlexCAN A Transmit / GPIO
CNTXA_GPIO[83]

CNTXA_GPIO[83] has a primary signal function of FlexCAN A transmit for the FlexCAN A module.
This pin can also be used as a GP10O signal.

2.3.6.2 FlexCAN A Receive / GPIO
CNRXA_GPI0[84]

CNRXA_GPI0[84] has a primary signal function of FlexCAN A receive for the FlexCAN A module. This
pin can also be used as a GPIO signal.

2.3.6.3 FlexCAN B Transmit / DSPI C Chip Select / GPIO
CNTXB_PCSC[3]_GPIO[85]

CNTXB_PCSC[3]_GPIO[85] has a primary signal function for the FlexCAN B transmit and is only
available on the MPC5554. Because the MPC5553 has FlexCAN A and C only, the FlexCAN B signal
function CNTXB is not available on the MPC5553. The alternate signal function is a peripheral chip select
output for the DSPI C module. This pin can also be used as a GPIO signal.

2.3.6.4 FlexCAN B Receive / DSPI C Chip Select / GPIO
CNRXB_PCSC[4]_GPIO[86]

CNRXB_PCSC[4]_GPIO[86] has a primary signal function of FlexCAN B receive for the FlexCAN B
module and is only available on the MPC5554. Because the MPC5553 has FlexCAN A and C only, the
FlexCAN B signal function CNRXB is not available on the MPC5553. The alternate signal function is a
peripheral chip select output for the DSPI C module. This pin can also be used as a GPIO signal.

2.3.6.5 FlexCAN C Transmit / DSPI D Chip Select / GPIO
CNTXC_PCSD[3]_GPIO[87]

CNTXC_PCSD[3]_GPIO[87] has a primary signal function of FlexCAN C transmit for the FlexCAN C
module. The alternate function is a peripheral chip select for the DSPI D module. This pin can also be used
as a GPIO signal.

2.3.6.6 FlexCAN C Receive / DSPI D Chip Select / GPIO
CNRXC_PCSD[4]_GPIO[88]

CNRXC_PCSDI[4]_GPIO[88] has a primary signal function of FlexCAN C receive for the FlexCAN C
module. The alternate function is a peripheral chip select for the DSPI D module. This pin can also be used
as a GPIO signal.
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2.3.7 eSCI Signals

2.3.7.1 eSCI A Transmit / GPIO
TXDA_GPIO[89]

TXDA_GPIO[89] has a primary signal function of eSCI A transmit for the eSCI A module. This pin can
also be used as a GPIO signal.

2.3.7.2 eSCIl A Receive / GPIO
RXDA_GPIO[90]

RXDA_GPIO[90] has a primary signal function of eSCI A receive for the eSCI A module. The pin
functions as input only for the RXD function, but as the GP10 function the pin is input or output based on
the SIU_PCR register configuration.

2.3.7.3 eSCI B Transmit / DSPI D Chip Select / GPIO
TXDB_PCSD[1]_GPIO[91]

TXDB_PCSD[1]_GPIO[91] has a primary signal function of eSCI A transmit for the eSCI B module. The
alternate function is a peripheral chip select output for the DSPI D module. This pin can also be used as a
GPIO signal.

2.3.7.4 eSCIl B Receive / DSPI D Chip Select / GPIO
RXDB_PCSDI[5]_GPIO[92]

RXDB_PCSD[5]_GPI10[92] has a primary signal function of eSCI B receive for the eSCI B module. The
secondary function is a peripheral chip select for the DSPI D module. This pin can also be used as a GP10
signal.

2.3.8 DSPI Signals

Only the MPC5554 has the DSPI A module. Therefore, all muxed DSPI A signal functions are not
available on the MPC5553 device.

2.3.8.1 DSPI A Clock / DSPI C Chip Select 1/ GPIO
SCKA_PCSC[1]_GPIO[93]

SCKA _PCSCJ[1]_GPIO[93] has a primary signal function of the DSPI clock SCKA for the DSPI A
module and is only available on the MPC5554. Because the MPC5553 does not have a DSPI A module,
the primary signal function SCKA is not available on the MPC5553. The peripheral chip select PCSC[1]
for the DSPI C module is the alternate signal function. This pin can also be used as a GPIO signal.

2.3.8.2 DSPI A Data Input / DSPI C Chip Select 2/ GPIO
SINA_PCSC[2]_GPIO[94]

SINA_PCSC[2]_GPI10[94] has a primary signal function of SPI data input SINA for the DSPI A module
and is only available on the MPC5554. Because the MPC5553 does not have a DSPI A module, the
primary signal function SINA is not available on the MPC5553. The peripheral chip select PCSC[2] for
the DSPI C module is the alternate signal function. This pin can also be used as a GPIO signal.
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2.3.8.3 DSPI A Data Output / DSPI C Chip Select / GPIO
SOUTA_PCSC[5]_GPIO[95]

SOUTA _PCSCI5]_GPIO[95] has a primary signal function of source data output SOUTA for the DSPI A
module and is only available on the MPC5554. Because the MPC5553 does not have a DSPI A module,
the primary signal function SOUTA is not available on the MPC5553. The peripheral chip select output
for the DSPI C module PCSCJ[5] is the alternate signal function. This pin can also be used as a GP10 signal.

2.3.8.4 DSPI A Chip Select / DSPI D Chip Select / GPIO
PCSA[0]_PCSD[2]_GPIO[96]

PCSA[0]_PCSD[2]_GPI10[96] has a primary signal function of peripheral chip select output for the DSPI
A module for the MPC5554, PCSA[0] also serves as the slave select input (SS) of the DSPI A module.
Because the MPC5553 does not have a DSPI A module, the primary signal function PCSA[Q] is not
available on the MPC5553. The peripheral chip select output for the DSPI D module PCSD[2] is the
alternate signal function. This pin can also be used as a GPIO signal.

2.3.8.5 DSPI A Chip Select / DSPI B Chip Select / GPIO
PCSA[1]_PCSB[2]_GPIO[97]

PCSA[1] _PCSBJ[2]_GPIO[97] has a primary signal function of PCSA[1] that is a peripheral select output
for the DSP1 A module for the MPC5554. Because the MPC5553 does not have a DSPI A module, the

primary signal function PCSA[1] is not available on the MPC5553. The peripheral chip select output for
the DSPI B module PCSB[2] is the alternate signal function. This pin can also be used as a GPIO signal.

2.3.8.6 DSPI A Chip Select / DSPI D Clock / GPIO
PCSA[2]_SCKD_GPIO[98]

PCSA[2]_SCKD_GPIO[98] has a primary signal function of PCSA[2] that is a peripheral select output for
the DSPI A module for the MPC5554. Because the MPC5553 does not have a DSPI A module, the primary
signal function PCSA[2] is not available on the MPC5553. SCKD is the alternate signal function and is
the SPI clock for the DSPI D module. This pin can also be used as a GP10O signal.

2.3.8.7 DSPI A Chip Select / DSPI D Data Input / GPIO
PCSA[3]_SIND_GPIO[99]

PCSA[3]_SIND_GPIO[99] has a primary function of PCSA[3] that is a peripheral select output pin for the
DSPI A module for the MPC5554. Because the MPC5553 does not have a DSPI A module, the primary
signal function PCSA[3] is not available on the MPC5553. The SPI input for the DSPI D module SIND is
the alternate function and is the SPI input. This pin can also be used as a GPIO signal.

2.3.8.8 DSPI A Chip Select / DSPI D Data Output / GPIO
PCSA[4]_SOUTD_GPIO[100]

PCSA[4]_SOUTD_GPIO[100] has a primary function of a peripheral chip select output pin for the DSPI
A module and is only available on the MPC5554. Because the MPC5553 does not have a DSP1 A module,
the primary signal function PCSA[4] is not available on the MPC5553. The SPI output for the DSPI D
module is the alternate function.
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2.3.8.9 DSPIA Chip Select / DSPI B Chip Select / GPIO
PCSA[5]_PCSB[3]_GPIO[101]

PCSA[5]_PCSB[3]_GPIO[101] is a peripheral chip select output pin for the DSPI A module and is only
available on the MPC5554. Because the MPC5553 does not have a DSPI A module, the primary signal
function PCSA[5] is not available on the MPC5553. The SPI output for the DSPI B module is the alternate
function. This pin can also be used as a GPIO signal.

2.3.8.10 DSPI B Clock / DSPI C Chip Select / GPIO
SCKB_PCSC[1]_GPIO[102]

SCKB_PCSC[1]_GPIO[102] is the SPI clock pin for the DSPI B module. The alternate function is a chip
select output for the DSPI C module. This pin can also be used as a GPIO signal.

2.3.8.11 DSPI B Data Input / DSPI C Chip Select / GPIO
SINB_PCSC[2]_GPIO[103]

SINB_PCSCJ[2]_GPIO[103] is the data input pin for the DSPI B module. The alternate function is a chip
select output for the DSPI C module. This pin can also be used as a GPIO signal.

2.3.8.12 DSPI B Data Output / DSPI C Chip Select / GPIO
SOUTB_PCSC[5]_GPIO[104]

SOUTB_PCSCI5]_GPIO[104] is the data output pin for the DSPI B module. The alternate function is a
chip select output for the DSPI C module. This pin can also be used as a GP10O signal.

2.3.8.13 DSPI B Chip Select / DSPI D Chip Select / GPIO
PCSB[0]_PCSD[2]_GPIO[105]

PCSB[0]_PCSDJ[2]_GPIO[105] is a peripheral chip select output pin (slave select input pin for slave
operation) for the DSPI B module. The alternate function is a chip select output for the DSPI D module.
This pin can also be used as a GPI0 signal.

2.3.8.14 DSPI B Chip Select / DSPI D Chip Select / GPIO
PCSB[1]_PCSD[0]_GPIO[106]

PCSB[1]_PCSDI[0]_GPIO[106] is a peripheral chip select output pin for the DSPI B module. The alternate
function is a chip select output (slave select input pin for slave operation) for the DSPI D module. This pin
can also be used as a GPIO signal.

2.3.8.15 DSPI B Chip Select / DSPI C Data Output / GPIO
PCSB[2]_SOUTC_GPIO[107]

PCSBJ[2]_SOUTC_GPIO[107] is a peripheral chip select output pin for the DSPI B module. The alternate
function is the data output for the DSPI C module. This pin can also be used as a GPIO signal.
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2.3.8.16 DSPI B Chip Select / DSPI C Data Input / GPIO
PCSB[3]_SINC_GPIO[108]

PCSBJ[3]_SINC_GPIO[108] is a peripheral chip select output pin for the DSPI B module. The alternate
function is the data input for the DSPI C module. This pin can also be used as a GPIO signal.

2.3.8.17 DSPI B Chip Select / DSPI C Clock / GPIO
PCSB[4]_SCKC_GPIO[109]

PCSB[4]_SCKC_GPIO[109] is a peripheral chip select output pin for the DSPI B module. The alternate
function is the SPI clock for the DSPI C module. This pin can also be used as a GPIO signal.

2.3.8.18 DSPI B Chip Select / DSPI C Chip Select / GPIO
PCSB[5]_PCSC[0]_GPIO[110]

PCSB[5] PCSC[0]_GPI0OJ[110] is a peripheral chip select output pin for the DSPI B module. The alternate
function is a chip select output (slave select input in slave mode) for the DSPI C module. This pin can also
be used as a GPIO signal.

2.3.9 eQADC Signals

2.3.9.1 Analog Input / Differential Analog Input
AN[0]_DANO+

AN]JO0] is a single-ended analog input to the two on-chip ADCs. DANO+ is the positive terminal of the
differential analog input DANO (DANO+ to DANO-).

2.3.9.2 Analog Input / Differential Analog Input
AN[1]_DANO-

AN[1] is a single-ended analog input to the two on-chip ADCs. DANO- is the negative terminal of the
differential analog input DANO (DANO+ to DANO-).

2.3.9.3 Analog Input / Differential Analog Input
AN[2]_DAN1+

AN[2] is a single-ended analog input to the two on-chip ADCs. DAN1+ is the positive terminal of the
differential analog input DAN1 (DAN1+ to DAN1-).

2.3.9.4 Analog Input / Differential Analog Input
AN[3]_DAN1-

AN][3] is a single-ended analog input to the two on-chip ADCs. DAN1- is the negative terminal of the
differential analog input DAN1 (DAN1+ to DAN1-).
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2.3.9.5 Analog Input / Differential Analog Input
AN[4]_DAN2+

AN[4] is a single-ended analog input to the two on-chip ADCs. DAN2+ is the positive terminal of the
differential analog input DAN2 (DAN2+ to DAN2-).

2.3.9.6  Analog Input / Differential Analog Input
AN[5]_DAN2-

AN[5] is a single-ended analog input to the two on-chip ADCs. DAN2- is the negative terminal of the
differential analog input DAN2 (DAN2+ to DAN2-).

2.3.9.7 Analog Input / Differential Analog Input
AN[6]_DAN3+

AN[6] is a single-ended analog input to the two on-chip ADCs. DAN3+ is the positive terminal of the
differential analog input DAN3 (DAN3+ to DAN3-).

2.3.9.8 Analog Input / Differential Analog Input
AN[7]_DAN3-

AN[7] is a single-ended analog input to the two on-chip ADCs. DAN3- is the negative terminal of the
differential analog input DAN3 (DAN3+ to DAN3-).

2.3.9.9 Analog Input / Multiplexed Analog Input
AN[8]_ANW
AN[8] is an analog input pin. ANW is an analog input in external multiplexed mode.
2.3.9.10 Analog Input / Multiplexed Analog Input
AN[9]_ANX
ANTJ9] is an analog input pin. ANX is an analog input in external multiplexed mode.
2.3.9.11 Analog Input / Multiplexed Analog Input
AN[10]_ANY
ANJ10] is an analog input pin. ANY is an analog input in external multiplexed mode.
2.3.9.12 Analog Input / Multiplexed Analog Input
AN[11] _ANZ
ANJ11] is an analog input pin. ANZ is an analog input in external multiplexed mode.
2.3.9.13 Analog Input / Mux Address 0/ eQADC Serial Data Strobe
AN[12] _MAJ[0]_SDS

AN[12]_MA[0]_SDS is an analog input pin. The alternate function, MA[0], is a MUX address pin. SDS
is the serial data strobe for the eQADC SSI; select this function by setting the PA field of SIU_PCR215 to
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the GPIO setting 0b00. Although the SDS signal uses the GP10 setting, there is no GPIO functionality on
this pin. This pin has reduced analog to digital conversion accuracy as compared to the AN[0:7] and
ANJ[16:39] analog input pins.

SDS is the serial data select output that is muxed with AN[12] and MA[O]. It indicates to the external
(slave) device when it can latch incoming serial data, when it can output its own serial data, and when it
must terminate a data transmission. SDS corresponds to the chip select signal in a conventional SPI
interface.

2.3.9.14 Analog Input / Mux Address 1/ eQADC Serial Data Out
AN[13]_MAJ[1]_SDO

AN[13]_MA[1]_SDO is an analog input pin. The alternate function, MA[1], is a MUX address pin. SDO
is the serial data output for the eQADC SSiI; select this function by setting the PA field of SIU_PCR216 to
the GPI10O setting 0b00. Although the SDO signal uses the GPIO setting, there is no GPIO functionality on
this pin. This pin has reduced analog to digital conversion accuracy as compared to the AN[0:7] and
ANJ[16:39] analog input pins.

2.3.9.15 Analog Input / Mux Address 2/ eQADC Serial Data In
AN[14]_MA[2]_SDI

AN[14]_MA[2]_SDl is an analog input pin. The alternate function, MA[2], is a MUX address pin. SDI is
the serial data input for the eQADC SSI; select this function by setting the PA field of SIU_PCR217 to the
GPIO setting 0b00. Although the SDI signal uses the GPIO setting, there is no GP10 functionality on this
pin. This pin has reduced analog to digital conversion accuracy as compared to the AN[0:7] and AN[16:39]
analog input pins.

2.3.9.16 Analog Input / eQADC Free Running Clock
AN[15] FCK

ANJ[15] FCK is an analog input pin. The alternate function is the free running clock for the eQADC SSI.
This pin has reduced analog to digital conversion accuracy as compared to the AN[0:7] and AN[16:39]
analog input pins.

This pin is configured by setting the pad configuration register SIU_PCR218.
2.3.9.17 Analog Input
AN[16:39]
ANJ16:39] are analog input pins.
2.3.9.18 External Trigger / GPIO
ETRIG[0:1] _GPIO[111:112]
ETRIG[0:1]_GPIO[111:112] are external trigger input pins for the eQADC.

2.3.9.19 \oltage Reference High
VRH
VRrH Is the voltage reference high input pin for the eQADC.
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2.3.9.20 \Voltage Reference Low
VRL

VgL is the voltage reference low input pin for the eQADC.
2.3.9.21 Reference Bypass Capacitor
REFBYPC
REFBYPC is a bypass capacitor input for the eQADC. The REFBYPC pin is used to connect an external
bias capacitor between the REFBYPC pin and Vg, . The value of this capacitor should be 100 nF.
2.3.10 eTPU Signals
The MPC5553 and MPC5554 support eTPU A signals. Only the MPC5554 supports eTPU B signals.
2.3.10.1 eTPU A TCR Clock / External Interrupt Request / GPIO
TCRCLKA_IRQ[7]_GPIO[113]

TCRCLKA_IRQ[7]_GPIO[113] is the TCR A clock input for the eTPU module. The alternate function is
an external interrupt request input for the SIU module. This pin can also be used as a GPIO signal.

2.3.10.2 eTPU A Channel / eTPU A Channel (Output Only) / GPIO
ETPUA[O0:11] ETPUA[12:23]_GPIO[114:125]

ETPUA[0:11] ETPUA[12:23]_GPIO[114:125] are input/output channel pins for the eTPU A module.
The primary functions are for the ETPU A module [0:11] and the alternate functions are for ETPU A
module [12:23]. The eTPU A alternate function is for output channels only; when configured as
ETPUA[12:23], the pins function as output only. These pins can be used as GP1O signals.

2.3.10.3 eTPU A Channel / DSPI B Chip Select / GPIO
ETPUA[12] _PCSB[1]_GPIO[126]

ETPUA[12]_PCSB[1]_GPIO[126] is an input/output channel pin for the eTPU A module muxed with the
DSPI B signal. The primary function is ETPUA[12] for the ETPU A module, and the alternate function is
PCSBI1] used for as a peripheral select for the DSPI B module. This pin can be used as a GPIO signal.

2.3.10.4 eTPU A Channel / DSPI B Chip Select / GPIO
ETPUA[13:15] PCSB[3:5]_GPIO[127:129]

ETPUA[13:15]_PCSBJ3:5]_GPI10[126:129] are input/output channel pins for the eTPU A module muxed
with DSPI1 B and D pins. The primary functions are for the ETPU A module and the alternate functions
are for DSPI B. These pins can also be used as GPIO signals.

2.3.10.5 eTPU A Channel / DSPI D Chip Select / GPIO
ETPUA[16:19] _PCSD[1:4]_GPIO[130:133]

ETPUA[16:19] _PCSD[1:4]_GPIO[130:133] are input/output channel pins for the eTPU A module muxed
with DSPI B and D pins. The primary function is ETPUA[16:19] for the ETPU A module, and the alternate
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function is PCSD[1:4] used as a peripheral select for the DSPI D module. These pins can be used as GP10
signals.

2.3.10.6 eTPU A Channel / External Interrupt Request / GPIO
ETPUA[20:27]_IRQ[8:15]_GPIO[134:141]

ETPUA[20:27]_IRQ[8:15]_GPIO[134:141] are input/output channel pins for the eTPU A module muxed
with interrupt request pins. The primary functions are for the ETPU A module and the alternate functions
are external interrupt requests (IRQs). These pins can be used as GPIO signals.

2.3.10.7 eTPU A Channel / DSPI C Chip Select / GPIO
ETPUA[28:31] PCSC[1:4] _GPIO[142:145]

ETPUA[28:31] _PCSCJ[1:4]_GPI0[142:145] has a primary signal functions of input/output channels for
the eTPU A module. The alternate functions are PCSC[1:4] for the DSPI C module. These pins can be used
as GPIO signals.

2.3.10.8 MPC5554: eTPU B TCR Clock / External Interrupt Request / GPIO
TCRCLKB_IRQ[6]_GPI0O[146]

TCRCLKB_IRQ[6]_GPIO[146] is the TCR B clock input for the eTPU module. The alternate function is
an external interrupt request input for the SIU module. This pin can be used by the MPC5554 as a GPIO
signal. The TCRCLKB primary signal function is used by the eTPU B module that is not available on the
MPC5553.

2.3.10.9 MPC5554: eTPU B Channel / eTPU B Channel (Output Only) / GPIO
ETPUB[0:15] ETPUB[16:31] GPIO[147:162]

ETPUBJ[0:15] ETPUB[16:31]_GPIO[147:162] are 16 input/output channel pins for the eTPU B module.
The alternate functions are the output channels for the eTPU B module; meaning that the pins function as
outputs only when ETPUB[16:31] is configured. These pins can be used by the MPC5554 as GP10O signals.
ETPUB signal functions are not available on the MPC5553.

2.3.10.10 MPC5554: eTPU B Channel / DSPI A Chip Select / GPIO
ETPUB[16:19] PCSA[1:4]_GPIO[163:166]

ETPUB[16:19] PCSA[1:4]_GPIO[163:166] are input/output channel pins for the eTPU B module and
DSPI A functionality is the alternate. These pins can be used by the MPC5554 as GPIO signals. ETPUB
signal functions are not available on the MPC5553.

2.3.10.11 MPC5554: eTPU B Channel / GPIO
ETPUB[20:31]_GPIO[167:178]

ETPUB[20:31] _GPIO[167:178] are input/output channel pins for the eTPU B module. These pins can be
used by the MPC5554 as GPIO signals. ETPUB signal functions are not available on the MPC5553.
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2.3.11 eMIOS Signals

2.3.11.1 eMIOS Channel / eTPU A Channel (Output Only) / GPIO
EMIOS[0:9] ETPUA[0:9] _GPIO[179:188]

EMIOS[0:9] ETPUAJ0:9]_GPIO[179:188] are input and output channel pins for the eMIOS module. The
alternate functions are for the eTPU A module output channels only. These pins can be used as GPIO
signals.

2.3.11.2 eMIOS Channel / GPIO
EMIOS[10:11]_GPIO[189:190]

EMIOS[10:11]_GPIO[189:190] are input and output channel pins for the eMIOS module. These pins can
be used as GPIO signals.

2.3.11.3 eMIOS Channel (Output Only) / DSPI C Data Output / GPIO
EMIOS[12]_SOUTC_GPIO[191]

EMIOS[12]_SOUTC_GPIO[191] has a primary signal function for the eMIOS module output channel.
The alternate function is the data output for the DSPI C module. This pin can be used as a GPIO signal.

2.3.11.4 eMIOS Channel (Output Only) / DSPI D Data Output / GPIO
EMIOS[13]_SOUTD_GPIO[192]

EMIOS[13]_SOUTD_GPIO[192] has a primary signal function for the eMIOS module output channel.
The alternate function is the data output for the DSPI D module. This pin can be used as a GPIO signal.

2.3.11.5 eMIOS Channel (Output Only) / External Interrupt Request / GPIO
EMIOS[14:15]_IRQ[0:1]_GPIO[193:194]

EMIOS[14:15] IRQ[0:1]_GPIO[193:194] has primary signal functions for the eMIOS module output
channels. The alternate function is for external interrupt request inputs. These pins can be used as GPIO
signals.

2.3.11.6 eMIOS Channel / eTPU Channel (Output Only) / GPIO
EMIOS[16:23] ETPUBJ[0:7]_GPIO[195:202]

EMIOS[16:23]_ETPUB[0:7]_GPIO[195:202] has primary signal functions for the eMIOS module output
channels. The alternate functions, ETPUBJO0:7], are only available on the MPC5554. ETPUBJ0:7] signals
are for the eTPU B module for output channels only. These pins can be used as GPIO signals.

2.3.12 GPIO Signals

2.3.12.1 GPIO
EMIOS[14:15] GPIO[203:204]

The EMIOS[14:15]_GPI0[203:204] pins’ primary function is EMIOS[14:15]. When configured as
EMIOS[14:15], the balls function as output channels for the eMIOS module. Because other balls already
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are named EMIOS[14:15], the balls for these signals are named GP10[203:204]. The alternate function for
these pins is GPIO.

2.3.12.2 GPIO
GPIO[205:207]

The GP10[205:207] pins only have GPIO functionality. These pins are reserved for double data rate
memory interface support. The pad type for GPIO[205] is medium driver and CMOS input buffer, 5 V
capability. The pad type for GP10[206:207] is fast driver and CMOS input buffer (1.62-1.98 V). The
GPI10[206:207] pins can be selected as sources for the ADC trigger in the SIU_ETISR. Refer to
Section 6.3.1.12.98, “Pad Configuration Registers 206-207 (SIU_PCR206-SIU_PCR207).”

2.3.13 Clock Synthesizer Signals

2.3.13.1 Crystal Oscillator Output
XTAL

XTAL is the output pin for an external crystal oscillator.
2.3.13.2 Crystal Oscillator Input / External Clock Input
EXTAL_EXTCLK

EXTAL is the input pin for an external crystal oscillator or an external clock source. The alternate function
is the external clock input. The function of this pin is determined by the PLLCFG configuration pins.

2.3.13.3 System Clock Output
CLKOUT

CLKOUT is an MPC5553/MPC5554 system clock output.
2.3.13.4 Engineering Clock Output
ENGCLK
ENGCLK is a 50% duty cycle output clock with a maximum frequency of the MPC5553/MPC5554
system clock divided by two. ENGCLK is not synchronous to CLKOUT.
2.3.14 Power/Ground Signals

2.3.14.1 \Voltage Regulator Control Supply Input
VRreas
VRes33 1S the 3.3 V supply input pin for the on-chip 1.5 V regulator control circuit.

2.3.14.2 \Voltage Regulator Control Ground Input
VRrevss

VRevss 18 the ground reference for the on-chip 1.5 V regulator control circuit. This signal is not available
on the 208 package.
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2.3.14.3 \oltage Regulator Control Output
VreeTL
VRceTL is the output pin for the on-chip 1.5 V regulator control circuit.

2.3.14.4 eQADC Analog Supply
Vbpan
Vppan IS the analog supply input pin for the eQADC.

2.3.14.5 eQADC Analog Ground Reference
Vssan
Vssan IS the analog ground reference input pin for the eQADC.

2.3.14.6 Clock Synthesizer Power Input
VbDsyN
Vppsyn 1S the power supply input for the FMPLL.

2.3.14.7 Clock Synthesizer Ground Input
Vsssyn
Vsssyn 1S the ground reference input for the FMPLL.

2.3.14.8 Flash Read Supply Input
VELASH
VELasH IS the on-chip flash read supply input. This signal is not available on the 208 package.

2.3.14.9 Flash Program/Erase Supply Input
Vep
Vpp is the on-chip flash program/erase supply input.

2.3.14.10 SRAM Standby Power Input
VsTBY

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

2.3.14.11 Internal Logic Supply Input
Vbp
Vpp is the 1.5 V logic supply input.
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2.3.14.12 External 1/0O Supply Input
VbDEN
VppE Is the 1.8-3.3 V (£10%) external 1/0 supply input.

2.3.14.13 External 1/0O Supply Input
VDDEHN

VppEHR IS the 3.3-5.0 V (-10% to +5%) external 1/0 supply input.

2.3.14.14 Fixed 3.3 V Internal Supply Input
VbD33
Vpp33 is the 3.3 V (£ 10%) internal supply input.

2.3.14.15 Ground
Vss
Vg Is the ground reference input.

2.3.15 1/O Power/Ground Segmentation

Table 2-3 gives the preliminary power/ground segmentation of the MPC5553 MCU. Table 2-4 gives the
preliminary power/ground segmentation of the MPC5554 MCU. Each segment provides the power and
ground for the given set of 1/0 pins and can be powered by any voltage within the allowed voltage range

regardless of the power on the other segments. The power/ground segmentation applies regardless of
whether a particular pin is configured for its primary function or GPI10.
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Table 2-3. MPC5553 Power/Ground Segmentation

Power

l .
Segment \Voltage I/O Pins Powered by Segment

Vpperi | 3.3-5.0V | TCRCLKA IRQ[7]_GPIO[113], ETPUA[0:3]_ETPUA[12:15] GPIO[114:117],
ETPUA[4:7]_ETPUA[16:19] GPIO[118:121],

ETPUA[8:11] ETPUA[20:23]_GPIO[122:125], ETPUA[12] PCSB[1]_GPIO[126],
ETPUA[14]_PCSB[4]_GPIO[128], ETPUA[15] PCSB[5]_GPIO[129],
ETPUA[16]_PCSD[1]_GPIO[130], ETPUA[17]_PCSD[2]_GPIO[131],
ETPUA[18] PCSD[3]_GPIO[132], ETPUA[19] PCSD[4] GPIO[133],
ETPUA[20:27]_IRQ[8:15] GPIO[134:141],

ETPUA[28:31] PCSC[1:4] GPIO[142:145]

Vppera | 3.3-5.0V |CNTXA GPIO[83], CNRXA_GPIO[84], PCSC[4]_GPIO[86], PCSC[3]_GPIO[85],
EMIOS[0:9]_ETPUA[0:9]_GPIO[179:188], EMIOS[10:11] GPIO[189:190],
EMIOS[12]_SOUTC_GPIO[191], EMIOS[13]_SOUTD_GPIO[192],
EMIOS[14:15]_IRQ[0:1] _GPIO[193:194],
EMIOS[16:23]_ETPUB[0:7]_GPIO[195:202]

Vpopens | 3-3-5.0V |CNTXC_PCSD[3]_GPIO[87], CNRXC_PCSD[4]_GPIO[88], PCSC[1]_GPIO[93],
PCSC[2]_GPIO[94], PCSC[5]_GPIO[95], PCSD[2]_GPIO[96], PCSB[2]_GPIO[97],
SCKD_GPIO[98], SOUTD_GPIO[100], PCSB[3]_GPIO[101],
PCSB[3]_SINC_GPIO[108], PCSB[4]_SCKC_GPIO[109],
PCSB[5]_PCSC[0]_GPIO[110], RESET, RSTOUT, PLLCFG[0]_IRQ[4]_GPI0[208],
PLLCFG[1]_IRQ[5]_SOUTD_GPIO[209], RSTCFG_GPIO[210],
BOOTCFGI[0]_IRQ[2]_GPIO[211], BOOTCFG[1]_IRQ[3]_GPIO[212],
WKPCFG_GPIO[213], EMIOS[14:15] GPIO[203:204]

Vopenws | 3.3-5.0V |GPIO[205], ETRIG[0:1]_GPIO[111:112]

Vopeng | 3-3-5.0V | AN[12]_MA[0]_SDS, AN[13]_MA[1]_SDO, AN[14]_MA[2]_SDI, AN[15]_FCK

VDDEH10 SCKB_PCSC[1]_GPIO[102], SINB_PCSC[2]_GPIO[103],
3.3-50V |SOUTB_PCSC[5]_GPIO[104], PCSB[0]_PCSD[2] GPIO[105],
PCSB[1]_PCSD[0]_GPIO[106], PCSB[2]_SOUTC_GPIO[107]

VppEe2? 1.8-3.3V | CS[0]_ADDRJ[8]_GPIO[0], CS[1:3]_ADDR[9:11]_GPIO[1:3],
ADDRI[8:11]_CAL_ADDR[27:30]_GPIO[4:7], ADDRI[8:31]_GPIO[4:27],
RD_WR_GPIO[62], BDIP_GPIO[63], WE/BE[0:1]_GPI0[64:65],
WE/BE[2:3]_CAL_WE/BE[0:1]_GPI0[66:67], TS_GPIO[69], TA_GPIO[70],
TEA_CAL_CSJ[0]_GPIO[71]
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Table 2-3. MPC5553 Power/Ground Segmentation

Power

1 .
Segment Voltage I/O Pins Powered by Segment
VppEes® 1.8-3.3V | DATA[0:15]_GPIO[28:43], DATA[16]_FEC_TX_CLK_CAL_DATA[0]_GPIO[44],
DATA[17]_FEC_CRS_CAL_DATA[1]_GPIO[45],
DATA[18]_FEC_TX_ER_CAL_DATA[2]_GPIO[46],
DATA[19]_FEC_RX_CLK_CAL_DATA[3]_GPIO[47],
DATA[20]_FEC_TXDI[0]_CAL_DATA[4]_GPIO[48],
DATA[21]_FEC_RX_ER_CAL_DATA[5]_GPIO[49],
DATA[22]_FEC_RXD[0]_CAL_DATA[6]_GPIO[50],
DATA[23]_FEC_TXDI[3]_CAL_DATA[7]_GPIO[51],
DATA[24]_FEC_COL_CAL_DATA[8]_GPIO[52],
DATA[25]_FEC_RX_DV_CAL_DATA[9]_GPIO[53],
DATA[26]_FEC_TX_EN_CAL_DATA[10]_GPIO[54],
DATA[27]_FEC_TXD[2]_CAL_DATA[11]_GPIO[55],
DATA[28]_FEC_TXD[1]_CAL_DATA[12]_GPIO[56],
DATA[29]_FEC_RXD[1]_CAL_DATA[13]_GPIO[57],
DATA[30]_FEC_RXD[2]_CAL_DATA[14]_GPIO[58],
DATA[31]_FEC_RXDI[3]_CAL_DATA[15] GPIO[59], OE_GPIO[68],
%3_CAL_ADDR[1O]_FEC_M DC_CAL_CS[2]_ GPIO[72],
BG®_CAL_ADDR[11]_FEC_MDIO_CAL_CS|[3]_GPIO[73], GPIO[206:207]
VDpDES 1.8-3.3V |CLKOUT, ENGCLK
VDpDE7? 1.8-3.3V |EVTI, EVTO, MCKO, MDQJ[3:0], MDO[11:4]_GPIO[82:75], MSEO[1:0], RDY, TCK,
TDI, TDO, TMS, JCOMP, TEST
VppsyN 33V XTAL, EXTAL_EXTCLK
VRcs3 33V | VRrcerL
VDDAO 50v AN[2235], VRH, VRL, REFBYPC
Vppal AN[0]_DANO+, AN[1]_DANO-, AN[2]_DAN1+, AN[3]_DAN1-, AN[4]_DAN2+,
50V AN[5]_DAN2-, AN[6]_DAN3+, AN[7]_DAN3-, AN[8]_ANW, AN[9]_ANX, AN[10]_ANY,
AN[11] ANZ, AN[16:21], AN[36:39]
Vssao GND Analog Ground Input ADCO
Vssa1 GND Analog Ground Input
Other Power Segments
Vpp 45-525V4 _
VELASH 3.0-3.6V —
Vpp33 3.0-3.6V —
VsTRY 09-1.1V —

EN

These are nominal voltages. Vppg is 1.62-3.6 V; Vppgp is 3.0-5.5 V. All Vppg voltages are + 10%; Vppgy Voltages are
+5%l—10%'VRC33 is+ 10%, VDDSYN is+ 10%, VDDAl is + 5%, —-10%.
2 Vppez and Vppes are separate segments in the MPC5553 pad ring. These segments are shorted together in the package

substrate.

The BR and BG functions are not implemented on the MPC5553 and are replaced by FEC and calibration functions. The pin

name on the ball map, however, does remain BR and BG. The primary functions for these pins are CAL_ADDR[10] and

CAL_ADDR([11], respectively.

During read operations, Vpp can be as high as 5.3 V or as low as 3.0 V.
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Table 2-4. MPC5554 Power/Ground Segmentation

Power

1 .
Segment Voltage I/O Pins Powered by Segment

Vppeni | 3.3-5.0V |TCRCLKA_IRQ[7]_GPIO[113], ETPUA[0:3] ETPUA[12:15] GPIO[114:117],
ETPUA[4:7] ETPUA[16:19] GPIO[118:121],

ETPUA[8:11] ETPUA[20:23] GPIO[122:125], ETPUA[12]_PCSB[1]_GPIO[126],
ETPUA[14]_PCSB[4]_GPIO[128], ETPUA[15]_PCSB[5]_GPIO[129],
ETPUA[16]_PCSD[1]_GPIO[130], ETPUA[17]_PCSD[2]_GPIO[131],
ETPUA[18]_PCSDI[3]_GPIO[132], ETPUA[19] PCSD[4] GPIO[133],
ETPUA[20:27]_IRQ[8:15] GPIO[134:141], ETPUA[28:31] PCSC[1:4] GPIO[142:145]

Vppena | 3.3-5.0V |CNTXA_GPIO[83], CNRXA GPIO[84], CNTXB_PCSC[3]_GPIO[85],
CNRXB_PCSC[4]_GPIO[86], EMIOS[0:9] ETPUA[0:9] GPIO[179:188],
EMIOS[10:11]_GPI0[189:190], EMIOS[12]_SOUTC_GPIO[191],
EMIOS[13]_SOUTD_GPIO[192], EMIOS[14:15] IRQ[0:1]_GPIO[193:194],
EMIOS[16:23]_ETPUB[0:7]_GPIO[195:202]

Vopews2 | 3.3-5.0 V. |RESET, RSTOUT, PLLCFG[0]_IRQ[4]_GPIO[208],
PLLCFG[1]_IRQ[5]_SOUTD_GPIO[209], RSTCFG_GPIO[210],
BOOTCFG[0]_IRQ[2]_GPIO[211], BOOTCFG[1]_IRQ[3]_GPIO[212],
WKPCFG_GPIO[213], CNTXC_PCSDI[3]_GPIO[87], CNRXC_PCSD[4]_GPIO[88],
TXDA_GPIO[89], RXDA_GPIO[90], TXDB_PCSD[1]_GPIO[91],
RXDB_PCSD[5]_GPIO[92], SCKA_PCSC[1]_GPIO[93], SINA_PCSC[2]_GPIO[94],
SOUTA_PCSC[5]_GPIO[95], PCSA[0]_PCSD[2]_GPIO[96],
PCSA[1]_PCSB[2]_GPIO[97], PCSA[2]_SCKD_GPIO[98], PCSA[3]_SIND_GPIO[99],
PCSA[4]_SOUTD_GPIO[100], PCSA[5]_PCSB[3]_GPIO[101],
PCSB[3]_SINC_GPIO[108], PCSB[4] SCKC_GPIO[109],
PCSB[5]_PCSC[0]_GPIO[110], TCRCLKB_IRQ[6]_GPIO[146],

ETPUBI[0:15] ] GPIO[147:162], EMIOS[14:15]_GPIO[203:204],
SCKB_PCSC[1]_GPIO[102], SINB_PCSC[2]_GPIO[103], SOUTB_PCSC[5]_GPIO[104],
PCSB[0]_PCSD[2]_GPIO[105], PCSB[1]_PCSD[0]_GPIO[106],
PCSB[2]_SOUTC_GPIO[107]

Vopens | 3-3-5.0V | GPIO[205], ETRIG[0:1]_GPIO[111:112], ETPUB[16:31]

VDbDEHY 3.3-5.0V | AN[12]_MAJ[0]_SDS, AN[13]_MA[1]_SDO, AN[14]_MA[2]_SDI, AN[15]_FCK

Vope2® | 1.8-3.3V |CS[0:3] ADDR[8:11]_GPIO[0:3], ADDR[8:11]_CAL_ADDR[27:30]_GPIO[4:7],
ADDR([8:31]_GPIO[4:27], TSIZ[0:1]_GPIO[60:61], RD_WR_GPIO[62], BDIP_GPIO[63],
WE/BE[0:3]_GPIO[64:67], TS_GPIO[69], TA_GPIO[70], TEA_GPIO[71]

Vbpes® 1.8-3.3V | DATA[0:31]_GPIO[28:59], OE_GPIO[68], BR_GPIO[72], BG_GPIO[73], BB_GPIO[74],
GPI0[206:207]

VDDES 1.8-3.3V |CLKOUT, ENGCLK

VbpE7 1.8-3.3V |EVTI, EVTO, MCKO, MDO[3:0], MDO[11:4]_GPIO[82:75], MSEO[1:0], RDY, TCK, TDI,
TDO, TMS, JCOMP, TEST

Vobao 50V |AN[22:35], Vgyy VgL REFBYPC

VDAL 5.0V | AN[O]_DANO+, AN[1]_DANO-, AN[2] DAN1+, AN[3]_DAN1-, AN[4] DAN2+,
AN[5]_DAN2-, AN[6]_DAN3+, AN[7]_DAN3-, AN[8]_ANW, AN[9]_ANX, AN[10]_ANY,
AN[11] ANZ, AN[16:21], AN[36:39]
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Table 2-4. MPC5554 Power/Ground Segmentation (Continued)

Szgvn:irnt Voltage?! I/O Pins Powered by Segment
VbbsyN 3.3V  |XTAL, EXTAL_EXTCLK

VRcs3 33V | VgrecetL

Other Power Segments

Vpp 4.5-525V* —

Viiasy | 3.0-36V —

VbD33 3.0-36V —

VsteyY 0.9-1.1V —

1 These are nominal voltages. Vppg is 1.62-3.6 V; Vppgy is 3.0-5.5 V. All Vppg voltages are + 10%; Vppey Voltages are
+5%/_10%'VRC33 is+ 10%; VDDSYN is + 10%; VDDAl is + 5%, —10%.

2 When the PLL is configured for external reference mode, the Vppgs supply affects the acceptable signal levels for the external
reference. Refer to Section 11.1.4.2, “External Reference Mode.”

3 Vppez and Vppeg are separate segments in the MPC5554 pad ring. These segments are shorted together in the package

substrate. The following pins are part of the Vppg3 segment: DATA[0:31], GPIO[206:207], BR, BB, BG, and OE.
During read operations, Vpp can be as high as 5.3 V or as low as 3.0 V.

2.4 eTPU Pin Connections and Serialization

2.4.1 ETPUA[0:15]

The ETPUA[0:15] module channels connect to external pins or may be serialized out through the DSP1 C
module. A diagram for the ETPUA[0:15] to SOUTC connection is given in Figure 2-5. The full list of
connections is given in Table 2-5. Although not shown in Figure 2-5, the output channels of
ETPUA[12:15] are connected to the ETPUA[0:3]_ETPUA[12:15]_GPI10[114:117] pins.

The eTPU TCRA clock input is connected to an external pin only.
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h

ETPUA[O]_
ETPUA[12]_
GPIO[114]

EMIOS[0]_
ETPUA[O]_
GPIO[179]

ETPUA[9]_
ETPUA[21]_
GPIO[123]

EMIOS[9]_
ETPUA[9]_
GPIO[188]

ETPUA[10]_
ETPUA[22]_
GPIO[124]

ETPUA[15]_
GPIO[129]

A

Y

A

A

Y

A

A

Y

A

Y

Y

Y Y

Y

IN 4

IN 13
DSPIC

IN 14

IN 3

eTPU A

CHO IN
CHO OUT

CH9 IN
CH9 OUT

CH10 IN
CH10 OUT

CH15 IN
CH15 OUT

Figure 2-5. ETPUA[0:15]—DSPI C I/O Connections

Table 2-5. ETPUA[0:15]—DSPI C 1/0 Mapping

DSPIC Serialized eTPU A Channel Output
Input
15 11
14 10
13 9
12 8
11 7
10 6
9 5
8 4
7 3
6 2
5 1
4 0
3 15
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Table 2-5. ETPUA[0:15]—DSPI C I/O Mapping (Continued)

DSPI Cliniirtialized eTPU A Channel Output
2 14
1 13
0 12

2.42 ETPUA[16:31]

ETPUA[16:23,30:31] connect to external pins for both the input and output function.
ETPUA[16:21,24:29] are serialized out on the DSPI B and DSPI D modules and ETPUA[22:23,30:31] are
not serialized out. ETPUA[24:29] connect to external pins for the output function only. Figure 2-6 shows
the connections for ETPUA[16] and applies to ETPUA[16:21]. Figure 2-7 shows the connections for
ETPUA[24] and applies to TPUA[24:29]. The full ETPUA to DSPI B connections are given in Table 2-6,
and ETPU A to DSPI D in Table 2-7. Although not shown in Figure 2-6, the output channels of
ETPUA[16:23] are also connected to the ETPUA[4:11]_ETPUA[16:23]_GPI0[118:125] pins.

eTPU A
ETPUA[16]_ > CH16 IN
GPIO[130] < CH16 OUT
Y Y
IN 7 IN5
DSPI B DSPI D

Figure 2-6. ETPUA[16:21] — DSPI B and DSPI D I/O Connections

eTPU A
> CH24 IN
ETPUAL24] < CH24 OUT
GPIO[138]
Y Y
IN13 OUT 13 IN 15
DSPI B DSPI D

Figure 2-7. ETPUA[24:29] — DSPI B and DSPI D I/O Connections

Table 2-6. ETPUA[16:31] — DSPI B I/O Mapping

ﬁ]izltflsoegt?:ﬁz? eTPU A Channel Output eTPU A Channel Input
13 24 24
12 25 25
11 26 26
10 27 27
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Table 2-6. ETPUA[16:31] — DSPI B I/O Mapping (Continued)

DSPI B Serialized

Inputs / Outputs® eTPU A Channel Output eTPU A Channel Input

28 28

29 29
16 —

17 —

18 —

19 —

20 —

N W[ bh|O| O N| O ©

21 —

1 DSPI B serialized input channels 0, 1, 14, and 15 are connected to EMIOS channels. DSPI B
serialized output channels 14, 15 are connected to EMIOS channels. DSPI B serialized
output channels 0 through 7 are not connected.

Table 2-7. ETPUA[16:31] — DSPI D I/O Mapping

DSPI Ilspsuetrsi?lized eTPU A Channel Output
15 24
14 25
13 26
12 27
11 28
10 29
5 16
4 17
3 18
2 19
1 20
0 21

1 DSPI D serialized input channels 6-9 are connected to
EMIOS channels.

2.4.3 ETPUB[0:31] — MPC5554 Only

The 1/0 connections for ETPUBJ[0:31] channels are given in Figure 2-8. The outputs of ETPUB[16:31]
are connected to two pins. This allows the input and output of those channels to be connected to different
pins. The outputs of ETPUB[16:31] are multiplexed on the ETPUBJ[0:15] pins. The outputs of
ETPUBJ0:7] are multiplexed on the EMIOS[16:23] pins so that the output channels of ETPUB[0:7] can

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

2-64 Freescale Semiconductor



be used when the normal pins for these channels are used by ETPUB[16:23] channels. The output channels
of ETPUBIJ0:15] are serialized on DSPI A. The full ETPUB to DSPI A connections are given in Table 2-8.

eTPU B

ETPUB[16] < " | cH16
ETPUB[0]_ < >
ETPUB[16] B > CHO
EMIOS[16]_ e .

ETPUBI[O] B .
ETPUB[23] < "] cH23
ETPUB[7]_ < >
ETPUB[23] B > CH7
EMIOS[23]_ _

ETPUBJ[7] B

ETPUB[24] < " | cH24
ETPUB[8]_ < =
ETPUB[24] B > CH8
ETPUB[31] < “] cH31
ETPUB[15]_ < >
ETPUBI[31] B >| CH15

Y Y Y Y

IN 15 IN 8 IN7 INO
DSPI A

Figure 2-8. ETPUB[31:0] — DSPI A I/O Connections

Table 2-8. ETPUB[0:15] — DSPI A 1/O Mapping

DSPI A Serialized

eTPU B Channel Output
Inputs

15

14

13

12

Al W[N] ]| O

11
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Table 2-8. ETPUB[0:15] — DSPI A 1/0 Mapping (Continued)

DSPI ,IAr]sS{;alized eTPU B Channel Output
10 5
9 6
8 7
7 8
6 9
5 10
4 11
3 12
2 13
1 14
0 15

2.5 eMIOS Pin Connections and Serialization

The eMIOS channels connect to external pins or may be serialized in and out of the MPC5553/MPC5554.
The input and output channels of EMIOSJ0:11, 16:23] connect to pins. Only the output channels of
EMIOS[12:15] connect to pins. The output channels of EMIOS[10:13] may be serialized out, and the
inputs of EMIOS[12:15] may be serialized in. The DSPI connections for EMIOS[10:11] are given in
Figure 2-9, Figure 2-10 for EMIOS[12:13], and Figure 2-11 for EMIOS[14:15].

eMIOS

EMIOS[10]_ > CH10 IN
GPIO[189] < CH10 OUT

EMIOS[11]_ > CH11 IN
GPIO[190] < CH11 OUT

Y Y Y Y
IN 1 INO IN 7 IN 6
DSPI B DSPI D

Figure 2-9. EMIOS[10:11] — DSPI B and DSPI D I/O Connections
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eMIOS
EMIOS[12]_ > CH12IN
DSPOUTC_ < CH12 OUT
GPIO[191]
EMIOS[13]_ > CH13IN
DSPOUTD_ < CH13 OUT
GPIO[192]
Y Y Y Y
IN15 OUT 15 IN14 OUT 14 IN9 IN8
DSPI B DSPI D

Figure 2-10. EMIOS[12:13] — DSPI B and DSPI D I/O Connections

GPIO[203]_
EMIOS[14]

A

eMIOS

CH14 IN
CH14 OUT

Y

EMIOS[14]_

IRQ[O]_
GPIO[193]

EMIOS[15]_

IRQ[1]_
GPIO[194]

A

CH15 IN
CH15 OuUT

Y

A

GPIO[204]_
EMIOS[L5] OUT15 OUT14

DSPID

A

Figure 2-11. EMIOS[14:15] — DSPI D I/0O Connections
2.6 Revision History

Table 2-9. Changes Added to MPC5553/5554RM for Rev. 4.0 Release

Description of Change

» Added the word ‘internal’ to the note in the Reset Output (RSTOUT) signal description to read ‘During an internal
power-on-reset (POR), RSTOUT is tri-stated.

» Combined MPC5554 and MPC5553 detailed signal function descriptions using conditional text.

» Changed Table 2-3 and Table 2-4 to comply with the MPC556X model. Removed pin label column that now appears in
Table 2-1 and Table 2-2 and added the muxed signal function names. Added footnotes to both tables.

» Figure 2-1 Added the variable n to VDDE and VDDEH. Section 2.3.14.12, “External 1/0O Supply Input VDDEN” and
Section 2.3.14.13, “External 1/0 Supply Input VDDEHN."

» Added “+/-10%" to the description in Section 2.3.14.14, “Fixed 3.3 V Internal Supply Input VDD33.

* Incorporated more editing remarks: blank space before V symbol for volt; en dash instead of hyphen between a number
range.

» Added Section 2.3.3.11, “External Bus Busy / GPIO - MPC5554 Only BB_GPIO[74]”

« EVTI Signal Description: Changed “EVTI is an input that is read on the negation of TRST to enable or disable the Nexus
debug port.” to “EVTlI is an input that is read during a debug port reset to enable or disable the Nexus Auxiliary port (for
trace).”

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 2-67



Table 2-9. Changes Added to MPC5553/5554RM for Rev. 4.0 Release (Continued)

Many changes were made to the footnotes of Table 2-1 (MPC5553) and Table 2-2 (MPC5554). The number of footnotes to
Table 2-1 increased to 50 from 30. The number of footnotes to Table 2-2 increased to 36 from the 28 that was the total in the
MPC5553/MPC5554 version 3.1 reference manual. Among the more notable footnote changes are the following:

» Reconciled all footnotes with those in the MPC556X devices.

» Footnote 6 of the previous manual became Footnote 10 of MPC5553, and it was changed to read: “BOOTCFG[0] is not
available and will always be read as 0 in the 208 package of the MPC5553”

» Table 2-1 Added footnote 12. The EBI is 32 bits and can be configured as: a 32-bit external /O data bus EBI; the lower
16-bits for the EBI and the upper 16-bits Fast Ethernet (FE); the calibration bus (CBI) uses 21 address pins [10:30] and 16
data pins [0:15].

» Added footnote 13 to Table 2-1.

» Table 2-1 Added footnote 16 because the calibration bus interface (CBI) and the external bus interface (EBI) share the same
bus, the CBI uses EBI signals ADDR[12:26] in addition to the CAL_ADDR[10:11, 27:30] signals for calibration addressing.
Set the PA field in the SUI_PCR register to Ob1 to use the CBI or EBI.

» Footnotes 25/15 (in both devices): changed “The function of the MDO[11:4]_GPIO[82:75] pins is selected during a debug
port reset by the EVTI pin.” to read “The function of the MDO[11:4]_GPIO[82:75] pins is selected during a debug port reset
by the EVTI pin or by selecting FPM in the NPC_PCR"”

» Changed footnote 33 in Table 2-1 from: 0b00O0 to 0b0O0 for analog serial data strobe functions. These registers have a 2-bit
PA value. Changed footnote 20 in Table 2-2 from: 0b000 to 0b00. Changed in the detailed signal description as well.

« Removed CAL_OE, CAL_RD_WR and CAL_TS from Table 2-1. Added footnotes 18, 20, and 21 that the calibration bus uses
the OE, RD_WR, and TS external bus functions:

« Because the calibration bus interface (CBI) and the external bus interface (EBI) share the same external bus, RD_WR is
used for both the CBI and the EBI.

« Because the calibration bus interface (CBI) and the external bus interface (EBI) share the same external bus, OE is used
for both the CBI and the EBI.

« Because the calibration bus interface (CBI) and the external bus interface (EBI) share the same external bus, TS is used
for both the CBI and the EBI.

» Footnotes 23/25 in the previous version of the manual became Footnote 41 which changed from: “The Vppan @and Vssan
supply inputs are separate traces in the package substrate. Each trace is bonded to a separate pad location, which provides
isolation between the analog and digital sections within each ADC.” to “Each VDDA and VSSAn connects to one ADC
engine to provide isolation.”

» Changed Footnote 1 of the Power/Ground segmentation tables of both devices to read: “These are nominal voltages. Vppg is
1.62-3.6 V; Vppgp is 3.0-5.5 V. All Vppg voltages are = 10%; Vppgy Voltages are +5%/—-10%.Vgca3 is £ 10%; Vppgyy is + 10%; Vppay iS
+5%, —10%.”

Table 2-10. Changes Added to MPC5553/5554 RM for Rev. 5.0 Release

In Table 2-1 and Table 2-2, corrected the ball numbers in the Power / Ground Signals section, Pin Labels / Package Type
column.
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Chapter 3
e200z6 Core Complex

3.1 Introduction

The core complex of the MPC5553/MPC5554 consists of the e200z6 core, a 32 Kbyte (MPC5554) or an
8 kilobyte (MPC5553) unified cache memory, a 32-entry memory management unit (MMU), a Nexus
Class 3 block, and a bus interface unit (BIU). The e200z6 core is the central processing unit (CPU) in the
MPC5553/MPC5554. The €200z6 core is part of a family of CPU cores that implement versions built on
the Power Architecture™ embedded category.

The host processor core of the device complies with the Power Architecture embedded category, which is
100 percent user mode compatible with the original Power PC™ user instruction set architecture (UISA).
However, in the Power Architecture definition, the original floating-point resources (used by a SIMD
design supporting single-precision vector and single-precision scalar operations) are provided that share
the GPRs defined for integer instructions.

Refer to the e200z6 PowerPC™ Core Reference Manual for more information on the e200z6 core.
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3.1.1 Block Diagram

Figure 3-1 shows a block diagram of the e200z6 core complex.

ONnCE/NEXUS 1/
NEXUS 3
Control Logic

32-Kbyte (MPC5554) /
8-Kbyte (MPC5553) | Dataln

CPU
Control Logic

Signal
Processing
Engine
(SPE APU)

T
| R

sPR CR ' GpRs
| CTR | (64-bit)
| XER

Memory
Management
Unit
Control
Unified
Cache Address
—————

Instruction Unit

Instruction Buffer

Integer
Execution
Unit

-~ - Multiply

Unit

64
Data Out PC Branch
Unit Unit
64
Load/
Store
Unit
H/ 64
Bus Interface Unit
%32 %64
Address Data

Figure 3-1. e200z6 Block Diagram

3.1.2 Overview

The e200z6 core integrates an integer execution unit, branch control unit, instruction fetch and load/store
units, and a multi-ported register file capable of sustaining three read and two write operations per clock.
Most integer instructions execute in a single clock cycle. Branch target prefetching is performed by the
branch target address cache to allow single-cycle branches in many cases.
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The €200z6 core complex is built on a single-issue, 32-bit Power Architecture design with 64-bit
general-purpose registers (GPRs). Power architecture floating-point instructions are not supported in
hardware, but are trapped and may be emulated by software. A signal processing extension (SPE) auxiliary
processing unit (APU) is provided to support real-time fixed point and single-precision floating point
operations using the general-purpose registers. All arithmetic instructions that execute in the core operate
on data in the GPRs. The registers have been extended to 64-bits in order to support vector instructions
defined by the SPE APU. These instructions operate on 16-bit or 32-bit data types, and produce vector or
scalar results.

3.1.3

Features

The following is a list of some of the key features of the e200z6:

Single issue, 32-bit CPU built on the Power Architecture embedded category
In-order execution and retirement

Precise exception handling

Branch target address cache

— Dedicated branch address calculation adder

— Branch target prefetching

— Branch lookahead buffers of depth 2

Load/store unit

— Pipelined operation supports throughput of one load or store operation per cycle
64-bit general-purpose register file

Memory management unit (MMU) with 32-entry fully-associative TLB and multiple page size
support

32 kilobyte, 8-way set associative unified cache in the MPC5554; 8 kilobyte, 2-way set-associative

unified cache in the MPC5553

Periodic timer and watchdog functions

Periodic system integrity may be monitored through parallel signature checks

Signal processing extension APU supporting fixed-point and single-precision floating-point
operations, using the 64-bit general-purpose register file

Nexus class 3 real-time development unit

Power management

— Low power design

— Dynamic power management of execution units, caches and MMUs

3.1.3.1 Instruction Unit Features

The features of the instruction unit are the following:

64-bit path to cache supports fetching of two 32-bit instructions per clock
Instruction buffer holds up to 6 sequential instructions
Dedicated PC incrementer supporting instruction prefetches

Branch target address cache with dedicated branch address adder, and branch lookahead logic
supporting single cycle execution of successful lookahead branches
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3.1.3.2 Integer Unit Features

The integer unit supports single cycle execution of most integer instructions:

e 32-bit AU for arithmetic and comparison operations

e 32-bit LU for logical operations

e 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 divides in 6-16 clocks with minimized execution timing

» Pipelined 32x32 hardware multiplier array supports 32x32->32 multiply with 3 clock latency, 1
clock throughput

3.1.3.3 Load/Store Unit Features

The 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

3.1.34 MMU Features

The features of the MMU are as follows:

* Virtual memory support

» 32-bit virtual and physical addresses

» 8-bit process identifier

o 32-entry fully associative TLB

» Support for nine page sizes (4, 16, 64, and 256 Kbytes, 1, 4, 16, 64, and 256 Mbytes)
» Entry flush protection

3.1.35 L1 Cache Features

The features of the cache are as follows:
» 32-kilobyte, 8-way set associative unified cache in the MPC5554; 8-kilobyte, 2-way set associative
unified cache in the MPC5553.
e Copyback and writethrough support
» 8-entry store buffer
» Push buffer
» Linefill buffer
» 32-bit address bus plus attributes and control
» Separate unidirectional 64-bit read data bus and 64-bit write data bus
» Supports cache line locking
» Supports way allocation
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3.1.3.6 BIU Features

The features of the e200z6 BIU are as follows:

e 32-bit address bus plus attributes and control
» Separate unidirectional 64-bit read data bus and 64-bit write data bus
» Overlapped, in-order accesses

3.1.4  Microarchitecture Summary

The e200z6 processor utilizes a seven stage pipeline for instruction execution. The instruction fetch 1,
instruction fetch 2, instruction decode/register file read, executel, execute2/memory accessl,
execute3/memory access2, and register writeback stages operate in an overlapped fashion, allowing single
clock instruction execution for most instructions.

The integer execution unit 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 count-leading-zeros
unit (CLZ), a 32x32 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 PC 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 6 sequential instructions.

Branch target addresses are calculated in parallel with branch instruction decode, resulting in execution
time of three clocks. Conditional branches which are not taken execute in a single clock. Branches with
successful lookahead and target prefetching have an effective execution time of one clock.

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 condition register unit supports the condition register (CR) and condition register operations defined
by the Power Architecture embedded category. 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 auto-vectored 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 APU supports vector instructions operating on 16- and 32-bit fixed-point data types, as well as
32-bit IEEE-754 single-precision floating-point formats, and supports 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 single-precision floating-point data types of 32-bits and
the normal integer type. Low latency fixed-point and floating-point add, subtract, multiply, divide,
compare, and conversion operations are provided, and most operations can be pipelined.
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3.2  Core Registers and Programmer’s Model

This section describes the registers implemented in the e200z6 core. It includes an overview of registers
defined by the Power Architecture embedded category, highlighting differences in how these registers are
implemented in the e200z6 core, and provides a detailed description of core-specific registers. Full
descriptions of the architecture-defined register set are provided in the Power Architecture embedded
category.

The Power Architecture embedded category defines register-to-register operations for all computational
instructions. Source data for these instructions are accessed from the on-chip registers or are provided as
immediate values embedded in the opcode. The three-register instruction format allows specification of a
target register distinct from the two source registers, thus preserving the original data for use by other
instructions. Data is transferred between memory and registers with explicit load and store instructions
only.

e200z6 extends the general-purpose registers to 64-bits for supporting SPE APU operations. Power
Architecture instructions operate on the lower 32 bits of the GPRs only, and the upper 32 bits are
unaffected by these instructions. SPE vector instructions operate on the entire 64-bit register. The SPE
APU defines load and store instructions for transferring 64-bit values to/from memory.

Figure 3-2 and Figure 3-3 show the complete €200z6 register set. Figure 3-2 shows the registers that are
accessible while in supervisor mode, and Figure 3-3 shows the set of registers that are accessible while 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).
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SUPERVISOR Mode Programmer’s Model
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System Version® TBL SPR 284 DEC SPR 22
SVR  |sPR1023 TBU  |SPR285 DECAR |SPR54

Control and Status

Cache Configuration
(read-only)

L1CFGO |SPR515

1 - These e200z6-specific registers may not be
supported by other Power Architecture processors
2 - Optional registers defined by the Power
kArchitecture embedded category

~

Exception Handling/Control Registers

General Registers SPR General Save and Restore Interrupt Vector Prefix
Condition Register . SPRGO | SPR 272 SRRO SPR 26 IVPR SPR 63
General Purpose Registers
GPRO SPRGL | SPR273 SRR1 SPR 27 |nterrupt Vector Offset
Count Register GPR1 SPRG2 SPR 274 CSRRO |sSPR 58 IVOR1 |SPR 401
CTR SPR 9 . SPRG3 | SPR 275 CSRR1 |SPR59 IVOR2 |SPR 402
. SPRG4 |SPR276 | DSRRO!
Link Register ¢ T SPR 574 : e
SPR 8 GPR31 SPRG5 | SPR 277 DSRR1! |sPRr 575 . .
YER SPRG6 | SPR 278 IVOR15 |SPR 415
SPRG7 | SPR 279 i
XER | SPR1 Exception Syndrome | y/op3o1 |spr 528
User SPR ESR  |SPR62 ' \yoR33! |spR 520
USPRGO | sPr2s6 Machine Check IVOR34! |sPR 530
Syndrome

SPR 572
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APU Registers

SPE APU Status
and Control Register

SPEFSCR |SPR 512

egisters
ntrol and Configuration
MMUCSRO

SPR 1012
SPR 1015

MMUCFG

TLBOCFG
TLB1CFG

SPR 688
SPR 689

TCR  |SPR340
Debug Registers? TSR |SPR 336
Instruction Address
Debug Control Compare
DBCRO |SPR308 IAC1l |SPR312
DBCR1 |[SPR 309 IAC2  |SPR313
Memory Management R
DBCR2 |[SPR 310 IAC3  |SPR314
it
DBCR3! | SPR 561 ACa  |sPR3is MMU Assist Process ID Co
MASO | SPR 624 SPR 48
Debug Status Data Address Compare MAS1 |SPR625
PR 304
DBSR | SPR 30 DACL |spr316 MAS2 |SPR626
Debug Counter? DAC2 |SPR317 MAS3 | SPR 627
DBCNT | SPR 562 MAS4 |sPRe2s
MAS6  |SPR 630 Cache Registers

Cache Control?

L1CSRO |SPR 1010
L1FINVO |SPR 1016

J

Figure 3-2. Supervisor Mode Programmer’s Model
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/ USER Mode Programmer’s Model \

General Registers Timers Cache Registers
Condition Register )
General Purpose Registers Time Base (read-only) Cache Configuration
GPRO TBL  |SPR 268 (read-only)
Count Register
GPR1 TBU SPR 269 LICFGO |SPR515
TR errs | LicFGO |
L]
. Control Registers
Link Register ¢ 9
SPR S GPR31 SPR General (read-only) APU Registers

SPRG4 | SPR 260
XER SPE APU Status
XER SPR 1 SPRG5 | SPR 261 and Control Register

SPRG6 | SPR 262 SPEFSCR | SPR 512

SPRG7 SPR 263

User SPR

K USPRGO | SPR 256 /

Figure 3-3. User Mode Programmer’s Model

3.2.1  Power Architecture Registers

e200z6 supports most of the registers defined by the Power Architecture embedded category. Notable
exceptions are the floating point registers FPRO-FPR31 and FPSCR. The €200z6 does not support the
Power Architecture floating point architecture in hardware. The supported Power Architecture embedded
category registers are described as follows:

3.2.1.1 User-Level Registers

The user-level registers can be accessed by all software with either user or supervisor privileges. They
include the following:

» General-purpose registers (GPRS). The thirty-two 64-bit GPRs (GPR0-GPR31) serve as data
source or destination registers for integer and SPE APU instructions and provide data for
generating addresses. Power Architecture embedded category instructions affect only the lower 32
bits of the GPRs. SPE APU instructions are provided which operate on the entire 64-bit register.

» Condition register (CR). The 32-bit CR consists of eight 4-bit fields, CRO—CR?7, that reflect results
of certain arithmetic operations and provide a mechanism for testing and branching.

The remaining user-level registers are SPRs. Note that the Power Architecture provides the mtspr
and mfspr instructions for accessing SPRs.

» Integer exception register (XER). The XER indicates overflow and carries for integer operations.

» Link register (LR). The LR provides the branch target address for the branch conditional to link
register (bclr, bclrl) instructions, and is used to hold the address of the instruction that follows a
branch and link instruction, typically used for linking to subroutines.

» Count register (CTR). The CTR holds a loop count that can be decremented during execution of
appropriately coded branch instructions. The CTR also provides the branch target address for the
branch conditional to count register (bcctr, beetrl) instructions.

» The time base facility (TB) consists of two 32-bit registers: time base upper (TBU) and time base
lower (TBL). These two registers are accessible in a read-only fashion to user-level software.
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* SPRG--SPRGT7. The Power Architecture embedded category defines software-use special purpose
registers (SPRGs). SPRG4-SPRG?7 are accessible in a read-only fashion by user-level software.
The €200z6 does not allow user mode access to the SPRG3 register (defined as implementation
dependent by Book E).

» USPRGO. The Power Architecture embedded category defines user software-use special purpose
register USPRGO which is accessible in a read-write fashion by user-level software.

3.2.1.2 Supervisor-Level Only Registers

In addition to the registers accessible in user mode, Supervisor-level software has access to additional
control and status registers an operating system used for configuration, exception handling, and other
operating system functions. The Power Architecture embedded category defines the following
supervisor-level registers:

» Processor control registers
— Machine state register (MSR). The MSR defines the state of the processor. The MSR can be
modified by the move to machine state register (mtmsr), system call (sc), and return from
exception (rfi, rfci, rfdi) instructions. It can be read by the move from machine state register
(mfmsr) instruction. When an interrupt occurs, the contents of the MSR are saved to one of the
machine state save/restore registers (SRR1, CSRR1, DSRR1).

— Processor version register (PVVR). This register is a read-only register that identifies the version
(model) and revision level of the processor built on the Power Architecture.

— Processor identification register (PIR). This read-only register is provided to distinguish the
processor from other processors in the system.
» Storage control register
— Process ID register (PID, also referred to as PIDO). This register is provided to indicate the
current process or task identifier. It is used by the MMU as an extension to the effective address,
and by external Nexus 2/3/4 modules for ownership trace message generation. The Power
Architecture embedded category allows for multiple PIDs; e200z6 implements only one.

* Interrupt registers
— Data exception address register (DEAR). After a data storage interrupt (DSI), alignment

interrupt, or data TLB miss Interrupt, the DEAR is set to the effective address (EA) generated
by the faulting instruction.

— Software-use special purpose registers (SPRGs). The SPRG0-SPRG?7 registers are provided
for operating system use.

— Exception syndrome register (ESR). The ESR register provides a syndrome to differentiate
between the different kinds of exceptions which can generate the same interrupt.

— Interrupt vector prefix register (IVPR) and the interrupt vector offset registers
(IVOR1-1VOR15). These registers together provide the address of the interrupt handler for
different classes of interrupts.

— Save/restore registers (SRR0, SRR1). SRRO holds the effective address for the instruction at
which execution resumes when an rfi instruction is executed at the end of a non-critical class
interrupt handler routine. SRR1 is used to save machine state on a non-critical interrupt, and
stores the MSR register contents. The MSR value is restored when an rfi instruction is executed
at the end of a non-critical class interrupt handler routine.

— Critical save/restore registers (CSRR0, CSRR1). CSRRO holds the effective address for the
instruction at which execution resumes when an rfci instruction is executed at the end of a
critical class interrupt handler routine. CSRRL1 is used to save machine state on a critical
interrupt, and stores the MSR register contents. The MSR value is restored when an rfci
instruction is executed at the end of a critical class interrupt routine.
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» Debug facility registers
— Debug control registers (DBCR0-DBCR2). These registers provide control for enabling and
configuring debug events.

— Debug status register (DBSR). This register contains debug event status.

— Instruction address compare registers (IAC1-1AC4). These registers contain addresses and/or
masks which are used to specify instruction address compare debug events.

— Data address compare registers (DAC1, DAC2). These registers contain addresses and/or
masks which are used to specify data address compare debug events.

— €200z6 does not implement the data value compare registers (DVC1, DVC?2).
» Timer registers
— The clock inputs for the timers are connected to the internal system clock.

— Time base (TB). The TB is a 64-bit structure provided for maintaining the time of day and
operating interval timers. The TB consists of two 32-bit registers, time base upper (TBU) and
time base lower (TBL). The time base registers can be written to only by supervisor-level
software, but can be read by both user and supervisor-level software.

— Decrementer register (DEC). This register is a 32-bit decrementing counter that provides a
mechanism for causing a decrementer exception after a programmable delay.

— Decrementer auto-reload (DECAR). This register is provided to support the auto-reload feature
of the Decrementer.

— Timer control register (TCR). This register controls decrementer, fixed-interval timer, and
watchdog timer options.

— Timer status register (TSR). This register contains status on timer events and the most recent
watchdog timer-initiated processor reset.

More details about these registers can be found in the Power Architecture embedded category
specifications.

3.2.2 Core-Specific Registers

The Power Architecture embedded category allows implementation-specific registers. Those incorporated
in the e200z6 core are as follows:

3.2.2.1 User-Level Registers
The user-level registers can be accessed by all software with either user or supervisor privileges. They
include the following:

» Signal processing extension APU status and control register (SPEFSCR). The SPEFSCR contains
all fixed-point and floating-point exception signal bits, exception summary bits, exception enable
bits, and rounding control bits needed for compliance with the IEEE 754 standard.

* The L1 cache configuration register (LLCFGO). This read-only register allows software to query
the configuration of the L1 Unified cache.

3.2.2.2 Supervisor-Level Registers

The following supervisor-level registers are defined in €200z6 core in addition to the Power Architecture
embedded category registers described above:

» Configuration registers
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— Hardware implementation-dependent register 0 (HIDO). This register controls various
processor and system functions.

— Hardware implementation-dependent register 1 (HID1). This register controls various
processor and system functions.
Exception handling and control registers

— Debug save/restore registers (DSRR0, DSRR1). DSRRO holds the effective address for the
instruction at which execution resumes when an rfdi instruction is executed at the end of a
debug interrupt handler routine. DSRR1 is used to save machine state on a debug interrupt, and
stores the MSR register contents. The MSR value is restored when an rfdi instruction is
executed at the end of a debug interrupt handler routine.

— When enabled, the DSRRO register is used to save the address of the instruction at which
execution continues when rfdi executes at the end of a debug interrupt handler routine.

— Interrupt vector offset registers (IVOR32-1VOR34). These registers provide the address of the
interrupt handler for different classes of interrupts.

Debug facility registers

— Debug control register 3 (DBCR3)—This register provides control for debug functions not
described in the Power Architecture embedded category.

— Debug counter register (DBCNT)—This register provides counter capability for debug
functions.

Cache registers

— L1 cache configuration register (L1CFGO) is a read-only register that allows software to query
the configuration of the L1 Cache.

— L1 cache control and status register (LLCSRO) control the operation of the L1 unified cache
such as cache enabling, cache invalidation, cache locking, etc.

— L1 cache flush and invalidate register (LLFINVO0) controls software flushing and invalidation
of the L1 unified cache.

Memory management unit registers

— MMU configuration register (MMUCEFG) is a read-only register that allows software to query
the configuration of the MMU.

— MMU assist (MASO-MAS4, MASG) registers. These registers provide the interface to the core
from the memory management unit.

— MMU control and status register (MMUCSRO) controls invalidation of the MMU.

— TLB configuration registers (TLBCFGO, TLBCFG1) are read-only registers that allow
software to query the configuration of the TLBs.

System version register (SVR). This register is a read-only register that identifies the version
(model) and revision level of the system which includes an e200z6 processor built on Power
Architecture embedded category.

More details about these registers can be found in the e200z6 core reference.

e200Z6 Core Complex Features Not Supported in the
MPC5553/MPC5554

The MPC5553/MPC5554 implements a subset of the e200z6 core complex features. The e200z6 core
complex features that are not supported in the MPC5553/MPC5554 are described in Table 3-1.
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Table 3-1. e200z6 Features Not Supported in the MPC5553/MPC5554 Core

Description

Function / Category

These events are disabled: External Debug Event (DEVT2)
Unconditional Debug Event (UDE)

The e200z6 Core Halted State and Stopped State are not
supported.

Power Management

The following low power modes are not supported:

Doze mode

Nap mode

Sleep mode

Time base interrupt wake-up from low power mode is not
supported.

Power Management

Core wake up is not supported.

The MSR[WE] bitin the Machine State Register is not supported.
The OCR[WKUP] bit in the OnCE Control Register (OCR) has no
effect.

Power Management

The machine check input pin is not supported. HIDO [EMCP] has
no effect, and MCSR[MCP] always reads a negated value.

Machine Check

Least significant halfword of Processor Version Register (PVR) PVR Value

is Ox 0000, which contains these three bitfields:

MBG Use = 0x00

MBG Rev = 0x0

MBG ID = 0x0

The PVR register has two bitfields in the MPC5553/MPC5554.

Reservation Management logic external to the e200z6 is not Reservation
implemented. Management
The System Version Register (SVR) of the e200z6 is Verification

0x 0000_0000

The Decrementer Counters are always enabled in the e200z6 Time Base

Timer External Clock is not connected to any clock and should Time Base

therefore never be selected.

The CTXCR and ALTCXTCR registers are not supported.

Context Control
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3.3  Functional Description

The following sections describe the function of the various blocks within the e200z6 core.

3.3.1 Memory Management Unit (MMU)

The memory management unit (MMU) is an implementation built on the Power Architecture embedded
category with a 32-entry fully associative translation lookaside buffer (TLB). The Power Architecture
divides the effective and real address space into pages. The page represents the granularity of effective
address translation, permission control, and memory/cache attributes. The e200z6 MMU supports the
following nine page sizes: 4K, 16K, 64K, 256K, 1M, 4M, 16M, 64M, and 256 M.

3.3.1.1 Translation Lookaside Buffer (TLB)

The TLB consists of a 32-entry, fully associative content addressable memory (CAM) array. To perform a
lookup, the CAM is searched in parallel for a matching TLB entry. The contents of this TLB entry are then
concatenated with the page offset of the original effective address. The result constitutes the real (physical)
address of the access. Table 3-2 shows the TLB entry bit definitions.

Table 3-2. TLB Entry Bit Definitions

Field Comments
\% Valid bit for entry
TS Translation address space (compared against AS bit)

TID[0:7] Translation ID (compared against PIDO or ‘0’)

EPN[0:19] | Effective page number (compared against effective address)

RPN[0:19] |Real page number (translated address)

SIZE[0-3] | Page size (4K/16K/64K/256K/1M/4M/16M/64M/256Mbytes)

SX, SW, SR | Supervisor execute, write, and read permission bits

UX, UW, UR |User execute, write, and read permission bits

WIMGE Translation attributes (Write-through required, cache-Inhibited, Memory coherence required,
Guarded, Endian)

uo-uU3 User bits -- used only by software

IPROT Invalidation protect

The TLB is accessed indirectly through several MMU assist (MAS) reglsters refer to Section 3.3.1.5,
“MMU Assist Registers (MASO-MAS4, MAS6) and the e200z6 PowerPC™ Core Reference Manual for
more details. Software can write and read the MMU Assist registers with mtspr (move to SPR) and mfspr
(move from SPR) instructions. These registers contain information related to reading and writing a given
entry within the TLB. Data is read from the TLB into the MAS registers with a tlbre (TLB read entry)
instruction. Data is written to the TLB from the MAS registers with a tlbwe (TLB write entry) instruction.

3.3.1.2 Translation Flow

The effective address, concatenated with the address space value of the corresponding MSR bit (MSR[IS]
or MSR[DS], is compared to the appropriate number of bits of the EPN field and the TS field of TLB
entries. If the contents of the effective address plus the address space bit matches the EPN field and TS bit
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of the TLB entry, that TLB entry is a candidate for a possible translation match. In addition to a match in
the EPN field and TS, a matching TLB entry must match with the current process ID of the access (in
PID0), or have a TID value of 0, indicating the entry is globally shared among all processes.

Figure 3-4 shows the translation match logic for the effective address plus its attributes, collectively called
the virtual address, and how it is compared with the corresponding fields in the TLB entries.

TLB_entry[V] } TLB entry Hit
TLB_entry[TS] —— ]

=7

AS (from MSR[IS] or MSR[DS]) ———

Process ID private page

shared page

TLB_entry[TID]

TLB_entry[EPN] —— _
EA page number bits _, -

Figure 3-4. Virtual Address and TLB-Entry Compare Process

3.3.1.3 Effective to Real Address Translation

Instruction accesses are generated by sequential instruction fetches or due to a change in program flow
(branches and interrupts). Data accesses are generated by load, store, and cache management instructions.
The instruction fetch, branch, and load/store units generate 32-bit effective addresses. The MMU translates
this effective address to a 32-bit real address which is then used for memory accesses. Figure 3-5 shows
the effective to real address translation flow.

MSRI[DS] for data access NOTE: n = 32—log,(page size)
MSR[IS] for instruction fetch n>20

32-bit Effective Address n = 20 for 4-Kbyte page size.

v

PID Effective Page Address Offset
0 n-1n 31
Virtual Address ~
TLB

multiple-entry

RPN field of matching entry

¢ v

Real Page Number Offset
0 n-1n 31

32-bit Real Address

Figure 3-5. Effective to Real Address Translation Flow
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3.3.1.4 Permissions

The application software may restrict access to virtual pages by selectively granting permissions for user
mode read, write, and execute, and supervisor mode read, write, and execute on a per page basis. For
example, program code might be execute-only and data structures may be mapped as
read/write/no-execute.

The UX, SX, UW, SW, UR, and SR access control bits are provided to support selective permissions
(access control):

SR—Supervisor read permission. Allows loads and load-type cache management instructions to
access the page while in supervisor mode.

SW—Supervisor write permission. Allows stores and store-type cache management instructions to
access the page while in supervisor mode.

SX—Supervisor execute permission. Allows instruction fetches to access the page and instructions
to be executed from the page while in supervisor mode.

UR—User read permission. Allows loads and load-type cache management instructions to access
the page while in user mode.

UW—User write permission. Allows stores and store-type cache management instructions to
access the page while in user mode.

UX—User execute permission. Allows instruction fetches to access the page and instructions to be
executed from the page while in user mode.

If the translation match was successful, the permission bits are checked as shown in Figure 3-6. If the
access is not allowed by the access permission mechanism, the processor generates an instruction or data
storage interrupt (1SI or DSI).

|
| TLB VSRR | Access Granted
Instruction Fetch }
TLB_entry[UX]
*—Q
TLB_entry[SX]
*—
Load-class Data Access
TLB_entry[UR]
*—Q
TLB_entry[SR]
*—
Store-class Data Access
TLB_entry[UW]
_C
TLB_entry[SW]— |

Figure 3-6. Granting of Access Permission
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3.3.1.5 MMU Assist Registers (MASO-MAS4, MAS6)

The €200z6 uses six special purpose registers (MASO, MAS1, MAS2, MAS3, MAS4 and MAS6) to
facilitate reading, writing, and searching the TLBs. The MAS registers can be read or written using the
mfspr and mtspr instructions. The e200z6 does not implement the MASS register, present in other
Freescale EIS designs, because the tlbsx instruction only searches based on a single SPID value.

Additional information on the MASN registers is available in the e200z6 PowerPC™ Core Reference
Manual. The MASO register is shown in Figure 3-7.

0 1 2 3 4 10 11 15 16 26 27 31
Field| — TLBSEL — ESEL — NV
Reset Undefined on Power Up — Unchanged on Reset
R/W R/W
SPR SPR 624

Figure 3-7. MAS Register 0 (MASO) Format

MASO fields are defined in Table 3-3.

Table 3-3. MASO—MMU Read/Write and Replacement Control

Bits Name Description

0-1 — Reserved, should be cleared.

2-3 | TLBSEL | Selects TLB for access
01 TLB1 (ignored by the e200z6, should be written to 01 for future compatibility)

4-10 — Reserved, should be cleared.

11-15| ESEL | Entry select for TLB1

16-26 — Reserved, should be cleared.

27-31 NV Next replacement victim for TLB1 (software managed). Software updates this field; it is copied to
the ESEL field on a TLB error.

The MASLI register is shown in Figure 3-8.

0 1 2 7 8 15 16 18 19 20 23 24 31
Field| VALID| IPROT — TID — TS TSIZE —
Reset Undefined on Power Up — Unchanged on Reset
R/W R/W
SPR SPR 625

Figure 3-8. MMU Assist Register 1 (MAS1)

MASTI fields are defined in Table 3-4.
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Table 3-4. MAS1 —Descriptor Context and Configuration Control

Bits

Name

Description

VALID

TLB entry valid
0 This TLB entry is invalid.
1 This TLB entry is valid.

IPROT

Invalidation protect

0 Entry is not protected from invalidation.

1 Entry is protected from invalidation.

Protects TLB entry from invalidation by tlbivax (TLB1 only), or flash invalidates through
MMUCSRO[TLB1_FI].

2-7

Reserved, should be cleared.

8-15

TID

Translation ID bits
This field is compared with the current process IDs of the effective address to be translated. A TID
value of O defines an entry as global and matches with all process IDs.

16-18

Reserved, should be cleared.

19

TS

Translation address space
This bit is compared with the IS or DS fields of the MSR (depending on the type of access) to
determine if this TLB entry may be used for translation.

20-23

TSIZE

Entry page size

Supported page sizes are:

0b00014 Kbytes 0b01104 Mbytes
0b001016 Kbytes 0b011116 Mbytes
0b001164 Kbytes 0b100064 Mbytes
0b0100256 Kbytes 0b1001256 Mbytes
0b01011 Mbyte

All other values are undefined.

24-31

Reserved, should be cleared.

The MAS?2 register is shown in Figure 3-9.

0 19 20 26 27 28 29 30 31
Field EPN — W|I |M|G|E
Reset Undefined on Power Up — Unchanged on Reset
R/W R/IW
SPR SPR 626

Figure 3-9. MMU Assist Register 2 (MAS2)

MAS? fields are defined in Table 3-5.

Table 3-5. MAS2—EPN and Page Attributes

Bits | Name Description
0-19 | EPN | Effective page number
20-26 — Reserved, should be cleared.
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Table 3-5. MAS2—EPN and Page Attributes (Continued)

Bits | Name Description

27 W | Write-through required
0 This page is considered write-back with respect to the caches in the system.
1 All stores performed to this page are written through to main memory.

28 | Cache inhibited
0 This page is considered cacheable.
1 This page is considered cache-inhibited.

29 M Memory coherence required.The e200z6 does not support the memory coherence required attribute,
and thus it is ignored.

0 Memory coherence is not required.

1 Memory coherence is required.

30 G Guarded. The e200z6ignores the guarded attribute (other than for generation of the p_hprot[4:2]

attributes on an external access), because no speculative or out-of-order processing is performed.

0 Access to this page are not guarded, and can be performed before it is known if they are required
by the sequential execution model.

1 All loads and stores to this page are performed without speculation (that is, they are known to be
required).

31 E Endianness. Determines endianness for the corresponding page.
0 The page is accessed in big-endian byte order.
1 The page is accessed in true little-endian byte order.

The MAS3 register is shown in Figure 3-10.

Permission bits

0 19 20 21 22 23 24 25 26 27 28 29 30 31
Field RPN — |UO|UL1|U2|U3|UX|SX|UW|SW|UR|SR
Reset Undefined on Power Up — Unchanged on Reset
R/IW RIW
SPR SPR 627

Figure 3-10. MMU Assist Register 3 (MAS3)
MASS3 fields are defined in Table 3-6

Table 3-6. MAS3—RPN and Access Control

Bits Name Description

0-19 RPN Real page number
Only bits that correspond to a page number are valid. Bits that represent offsets within a page are
ignored and should be zero.

20-21 — Reserved, should be cleared.
22-25 | U0-U3 | User bits
26-31 | PERMIS | Permission bits (UX, SX, UW, SW, UR, SR)
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The MAS4 register is shown in Figure 3-11.

Default WIMGE values

01 2 3 4 13 14 15 16 19 20 23 24 26 27 28 29 30 31
Field| — | TLBSELD — TIDSELD — TSIZED — WD |ID|MD|GD |ED
Reset Undefined on Power Up — Unchanged on Reset
R/W R/W
SPR SPR 628

Figure 3-11. MMU Assist Register 4 (MAS4)

MAS4 fields are defined in Table 3-7.

Table 3-7. MAS4—Hardware Replacement Assist Configuration Register

Bits Name Description

0-1 — Reserved, should be cleared.

2-3 | TLBSELD | Default TLB selected
01 TLB1 (ignored by the €200z6, should be written to 01 for future compatibility)

4-13 — Reserved, should be cleared.
14-15 | TIDSELD | Default PID# to load TID from
00 PIDO

01 Reserved, do not use
10 Reserved, do not use
11 TIDZ (0x00)) (Use all zeros, the globally shared value)

16-19 — Reserved, should be cleared.

17-23 | TSIZED | Default TSIZE value

24-26 — Reserved, should be cleared.

27-31 | DWIMGE | Default WIMGE values

The MASG register is shown in Figure 3-12.

0 7 8 15 16 30 31
Field — SPID — SAS
Reset Undefined on Power Up — Unchanged on Reset
R/W R/W
SPR SPR 630

Figure 3-12. MMU Assist Register 6 (MAS6))

MASG fields are defined in Table 3-8.
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Table 3-8. MAS6—TLB Search Context Register 0

Bits | Name Description

0-7 — Reserved, should be cleared.

8-15 | SPID | PID value for searches

16-30 — Reserved, should be cleared.

31 SAS | AS value for searches

3.3.2 L1 Cache

The e200z6 processor supports a 32-kilobyte, 8-way set-associative, unified (instruction and data) cache
with a 32-byte line size in the MPC5554; the MPC5553 provides an 8-Kbyte, 2-way set associative unified
cache with a 32-byte line size. The cache improves system performance by providing low-latency data to
the €200z6 instruction and data pipelines, which decouples processor performance from system memory
performance. The cache is virtually indexed and physically tagged. The e200z6 does not provide hardware
support for cache coherency in a multi-master environment. Software must be used to maintain cache
coherency with other possible bus masters.

Both instruction and data accesses are performed using a single bus connected to the cache. Addresses
from the processor to the cache are virtual addresses used to index the cache array. The MMU provides the
virtual to physical translation for use in performing the cache tag compare. If the physical address matches
a valid cache tag entry, the access hits in the cache. For a read operation, the cache supplies the data to the
processor, and for a write operation, the data from the processor updates the cache. If the access does not
match a valid cache tag entry (misses in the cache) or a write access must be written through to memory,
the cache performs a bus cycle on the system bus. Figure 3-13 shows a block diagram of the unified cache
in the e200z6.
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Figure 3-13. e200z6 Unified Cache Block Diagram

3.3.2.1 Cache Organization

The e200z6 cache is organized as eight (MPC5554)/two (MPC5553) ways of 128 sets with each line
containing 32 bytes (four doublewords) plus parity of storage. Figure 3-14 illustrates the cache
organization, terminology used, the cache line format and cache tag formats.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 3-21



Note: Ways 2-7 available only in MPC5554

| Way 2

Way 0 Way 1 Way 7
Set 0
Set 1
Set 126 Line
Set 127
Cache Line Format
Tag P [L|D|V Doubleword 0 Doubleword 1 Doubleword 2 Doubleword 3
Cache Tag Format .
AJ0:19] P L IDp v
Tag address ityLine Line Tag
9 EﬁgtyLock Dirty Valid

Figure 3-14. Cache Organization and Line Format

3.3.2.2

After it is enabled, the unified cache will be searched for a tag match on all instruction fetches and data
accesses from the CPU. If a match is found, the cached data is forwarded on a read access to the instruction
fetch unit or the load/store unit (data access), or is updated on a write access, and may also be
written-through to memory if required.

When a read miss occurs, if there is a TLB hit and the cache inhibit bit (WIMGE=0bx0xxx) of the hitting
TLB entry is clear, the translated physical address is used to fetch a four doubleword cache line beginning
with the requested doubleword (critical doubleword first). The line is fetched and placed into the
appropriate cache block and the critical doubleword is forwarded to the CPU. Subsequent doublewords
may be streamed to the CPU if they have been requested and streaming is enabled via the DSTRM bit in
the L1CSRO register.

During a cache line fill, doublewords received from the bus are placed into a cache linefill buffer, and may
be forwarded (streamed) to the CPU if such a request is pending. Accesses from the CPU following
delivery of the critical doubleword may be satisfied from the cache (hit under fill, non-blocking) or from
the linefill buffer if the requested information has been already received.

Cache Lookup

The cache always fills an entire line, thereby providing validity on a line-by-line basis. A cache line is
always in one of the following states: invalid, valid, or dirty (and valid). For invalid lines, the V bit is clear,
causing the cache line to be ignored during lookups. Valid lines have their V bit set and D bit cleared,
indicating the line contains valid data consistent with memory. Dirty cache lines have the D and V bits set,
indicating that the line has valid entries that have not been written to memory. In addition, a cache line may
be locked (L bit set) indicating the line is not available for replacement.

The cache should be explicitly invalidated after a hardware reset; reset does not invalidate the cache lines.
Following initial power-up, the cache contents will be undefined. The L, D and V bits may be set on some
lines, necessitating the invalidation of the cache by software before being enabled.
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Figure 3-15 illustrates the general flow of cache operation.

PhysicallAddress Virtual Address
T 1o |
0 19 20 26 27 31
Way 7 *Ways 2-7 available
Tag Data / Tag Reference Index Way 2 only in MPC5554
| . Way 1
| i Way 0 ..‘
l | V.
| Y
| Y
Set 0 Tag Status |DWO|DW1|DW2|DW3
Set Setl
Select _y
A[20:26]) . . . . . . . )
1
Set 127 Tag Status |DWO|DW1|DW2|DW3| |
' i I ; ! Data or
Tag | -
Reference : V Instruction

——  A[0:19] ﬁv | 'l MUX  —
. : A

‘V .’ Y 7 Select
ly Yy 2 HT7 _
v Y 1| [tHT2 |
0 — HIT 1 : Logical OR i»
Comparator — HIT 0 ;

Figure 3-15. Cache Lookup Flow

To determine if the address is already allocated in the cache the following steps are taken:

1. The cache set index, virtual address bits A[20:26] are used to select one cache set. A set is defined
as the grouping of eight lines (one from each way), corresponding to the same index into the cache
array.

2. The higher order physical address bits A[0:19] are used as a tag reference or used to update the
cache line tag field.

3. The eight tags from the selected cache set are compared with the tag reference. If any one of the
tags matches the tag reference and the tag status is valid, a cache hit has occurred.

4. Virtual address bits A[27:28] are used to select one of the four doublewords in each line. A cache
hit indicates that the selected doubleword in that cache line contain valid data (for a read access),
or can be written with new data depending on the status of the W access control bit from the
MMU (for a write access).
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3.3.2.3

Cache Line Replacement Algorithm

On a cache read miss, the cache controller uses a pseudo-round-robin replacement algorithm to determine
which cache line will be selected to be replaced. There is a single replacement counter for the entire cache.
The replacement algorithm acts as follows: On a miss, if the replacement pointer is pointing to a way which
is not enabled for replacement by the type of the miss access (the selected line or way is locked), it is
incremented until an available way is selected (if any). After a cache line is successfully filled without
error, the replacement pointer increments to point to the next cache way.

3.3.3

Interrupt Types

The interrupts implemented in the MPC5553/MPC5554 and the exception conditions that cause them are
listed in Table 3-9.

Table 3-9. Interrupts and Conditions

Core Register

Interrupt in Which
Interrupt Type | Vector Offset Enables?® State Causing Conditions
Register Informationis
Saved
System reset none, * Reset by assertion of RESET
vector to « Watchdog timer reset control.
OXFFFF_FFFC « Debug Reset Control.
Critical input IVORO IVORO is not supported in the MPC5553/MPC5554
Machine check IVOR 1 ME CSSRJ[0:1] » Machine check exception and MSR[ME] =1.
« ISI, ITLB Error on first instruction fetch for an exception
handler
 Parity error signaled on cache access
< Write bus error on buffered store or cache line push
Data Storage IVOR 2 — SRR[0:1] ¢ Access control.
« Byte ordering due to misaligned access across page
boundary to pages with mismatched E bits.
» Cache locking exception
* Precise external termination error
Instruction IVOR 3 — SRR[0:1] e Access control.
Storage « Precise external termination error
External Input IVOR 42 EE, src SRR[0:1] External interrupt is asserted and MSR[EE]=1.
Alignment IVOR 5 — SRR[0:1] ¢ Imw, stmw not word aligned.
¢ Iwarx or stwcx. not word aligned.
« dcbz with disabled cache or no cache present, or to W
or | storage.
« SPE Id and st instructions not properly aligned
Program IVOR 6 — SRRJ[0:1] lllegal, Privileged, Trap, FP enabled, AP enabled,
Unimplemented Operation.
Floating-point IVOR 7 — SRR[0:1] MSR[FP]=0 and attempt to execute a Book E floating point
unavailable operation.
System call IVOR 8 — SRR[0:1] Execution of the System Call (sc) instruction
AP unavailable IVOR 9 — SRRJ[0:1] Unused by e200z6
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Table 3-9. Interrupts and Conditions (Continued)

Core Register

Interrupt in Which
Interrupt Type | Vector Offset Enables?® State Causing Conditions
Register Informationis
Saved
Decrementer IVOR 10 EE, DIE SRR[0:1] Decrementer timeout, and as specified in Book E:
Enhanced PowerPC™Architecture, Rev 1.0, Ch. 8, pg.
194-195 and in the e200Z6 PowerPC'™ Core Reference
Manual, Rev 0.
Fixed Interval IVOR 11 EE, FIE SRR[0:1] Fixed-interval timer timeout and as specified in Book E:
Timer Enhanced PowerPC™Architecture, Rev 1.0, Ch. 8, pg.
195-196 and in the e200Z6 PowerPC'™ Core Reference
Manual, Rev 0.
Watchdog IVOR 12 CE, WIE CSRR[0:1] |Watchdog timeout: as specified in Book E: Enhanced
Timer PowerPC ™Architecture, Rev 1.0, Ch. 8, pg. 196-197 and in
the e200Z6 PowerPC™ Core Reference Manual, Rev 0.
Data TLB Error IVOR 13 — SRRJ[0:1] Data translation lookup did not match a valid entry in the
TLB
Instruction TLB IVOR 14 — SRR[0:1] Instruction translation lookup did not match a valid entry in
Error the TLB
Debug IVOR 15 DE, IDM CSSR[O:1] |Debugger when HIDO[DAPUEN] = 0. Caused by Trap,
Instruction Address Compare, Data Address Compare,
Instruction Complete, Branch Taken, Return from Interrupt,
Interrupt Taken, Debug Counter, External Debug Event,
Unconditional Debug Event
DE, IDM DSRR[0:1] |Debugger when HIDO[DAPUEN] = 1, and caused by same
conditions as above.
Reserved IVOR 16-31
SPE IVOR 32 — SRR[0:1] SPE APU instruction when MSR[SPE] = 0, and see Section
Unavailable 5.6.18 “SPE APU Unavailable Interrupt” in the e20026
Exception PowerPC™ Core Reference Manual, Rev 0.
SPE Data IVOR 33 — SRR[0:1] SPE FP data exception and see Section 5.6.19 “SPE
Exception Floating-Point Data Interrupt” in the e200Z6 PowerPC™
Core Reference Manual, Rev 0.
SPE Round IVOR 34 — SRR[0:1] Inexact result from floating-point instruction. See Section
Exception 5.6.20 “SPE Floating-Point Round Interrupt” in the e200Z6

PowerPC™ Core Reference Manual, Rev 0.

1 CE, ME, EE, DE are in the MSR. DIE, FIE, and WIE are in the TCR. “src” signifies the individual enable for each INTC source.
The debug interrupt, IVOR 15, also requires EDM = 0 (EDM and IDM are in the DBCRO register).

3.3.4

Bus Interface Unit (BIU)

The BIU encompasses control and data signals supporting instruction and data transfers. A data bus width
of 64-bits is implemented. The memory interface supports read and write transfers of 8, 16, 24, 32, and 64
bits, supports burst transfers of four doublewords, and operates in a pipelined fashion.
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Single-beat transfers are supported for cache-inhibited read and write cycles, and write-buffer writes. Burst
transfers of four doublewords are supported for cache linefill and copyback operations.

3.3.5 Timer Facilities

The core provides a set of registers to provide fixed interval timing and watchdog functions for the system.
All of these must be initialized during start-up. The registers associated with fixed interval timer and
watchdog functions are the following:

» Timer control register (TCR) — provides control of the timer and watchdog facilities.
» Timer status register (TSR) — provides status of the timer facilities.

» Time base registers (TBU and TBL) — Two 32-bit registers (upper and lower) that are concatenated
to provide a long-period, 64-bit counter.

» Decrementer register (DEC) — a decrementing counter that is updated at the same rate as the time
base. The DEC provides a means of signaling an exception after a specified amount of time. The
DEC is typically used as a general-purpose software timer. Note that the decrementer always runs
when the system is clocked, and may be written to by software at any time.

» Decrementer auto reload register (DECAR) — provides a value that is automatically reloaded (if
enabled) into the decrementer register when the decrementer reaches 0.

For more information on the fixed-interval timer, watchdog timer, and timer and counter registers, refer to
the 20026 PowerPC™ Core Reference Manual and EREF: A Reference for Freescale Book E and the
e500 core.

3.3.6  Signal Processing Extension APU (SPE APU)

3.3.6.1 Overview

The Power Architecture embedded category 32-bit instructions operate on the lower (least significant) 32
bits of the 64-bit GPRs. New SPE instructions are defined that view the 64-bit register as being composed
of a vector of two 32-bit elements, and some of the instructions also read or write 16-bit elements. These
new instructions can also be used to perform scalar operations by ignoring the results of the upper 32-bit
half of the register file. Some instructions are defined that produce a 64-bit scalar result. Vector fixed-point
instructions operate on a vector of two 32-bit or four 16-bit fixed-point numbers resident in the 64-bit
GPRs. Vector floating-point instructions operate on a vector of two 32-bit single-precision floating-point
numbers resident in the 64-bit GPRs. Scalar floating-point instructions operate on the lower half of GPRs.
These single-precision floating-point instructions do not have a separate register file; there is a single
shared register file for all instructions. Figure 3-16 shows two different representations of the 64-bit GPRs.
The shaded half is the only region operated on by the 32-bit Power Architecture embedded category
instructions.

0 31 32 63

GPRXx Upper/Most Significant Word Lower/Least Significant Word

0 15 16 31 32 47 48 63

GPRXx

Figure 3-16. 64-bit General-Purpose Registers
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3.3.7 SPE Programming Model

Not all SPE instructions record events such as overflow, saturation, and negative/positive result. See the
description of the individual SPE instruction in the e200z6 core reference for information on which
conditions are recorded and where they are recorded. Most SPE instructions record conditions to the
SPEFSCR. Vector compare instructions store the result of the comparison into the condition register (CR).

The €200z6 core has a 64-bit architectural accumulator register that holds the results of the SPE multiply
accumulate (MAC) fixed-point instructions. The accumulator allows back-to-back execution of dependent
fixed-point MAC instructions, something that is found in the inner loops of DSP code such as filters. The
accumulator is partially visible to the programmer in that its results do not have to be explicitly read to use
them. Instead, they are always copied into a 64-bit destination GPR specified as part of the instruction. The
accumulator however, has to be explicitly cleared when starting a new MAC loop. Based upon the type of
instruction, the accumulator can hold either a single 64-bit value or a vector of two 32-bit elements.

3.4 External References

In addition to the Power Architecture instructions, the MPC5554 supports e200z6 core specific
instructions and SPE APU instructions. For further information see the following documents:

+ ©200z6 PowerPC™ Core Reference Manual

« PowerPC™ Microprocessor Family: The Programming Environment for 32-bit Microprocessors

« Book E: Enhanced PowerPC™ Architecture

* EREF: A Programmer's Reference Manual for Freescale Book E Processors

* VLEPIM: Variable Length Encoding (VLE) Extension Programming Interface Manual

« Addendum to e200z6 PowerPC™ Core Reference Manual: €200z6 with VLE

 Errata to €200z6 PowerPC™ Core Reference Manual, Rev. 0
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3.5 Revision History

Table 3-10. Changes to MPC5553/5554 RM for Rev. 4.0 Release

Description of Change

« Added wording throughout the chapter specifying Power Architecture information. This replaced PowerPC information.

« Added the following bullet to the Feature List: “Periodic system integrity may be monitored through parallel signature

checks”
 In the Reset row of the Register Figures, we replaced the following:
From: “Undefined on m_por assertion, unchanged on p_reset_b assertion”

To: “Power Up — Unchanged on Reset” because m_por and p_reset_b are internal signals.

In the “e200z6 Features Not Supported in the Core” table, made this change:
FROM: “The internal Time Base and Decrementer Counters are always enabled in the e200z6 “
TO: “The Decrementer Counters are always enabled in the e200z6”
and
FROM: “Timer External Clock is not supported”
TO: “Timer External Clock is not connected to any clock and should therefore never be selected. “

Table 3-11. Changes to MPC5553/5554 RM for Rev. 5.0 Release

Description of Change

« No change for the Rev 5.0 release.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

3-28 Freescale Semiconductor



Chapter 4
Reset

4.1 Introduction

The following reset sources are supported in the MPC5553/MPC5554 MCU:

e Power-on reset

» External reset

» Loss-of-lock reset

e Loss-of-clock reset

» Watchdog timer/debug reset
e JTAG reset

» Checkstop reset

» Software system reset

» Software external reset

All reset sources are processed by the reset controller, which is located in the SIU module. The reset
controller monitors the reset input sources, and upon detection of a reset event, resets internal logic and
controls the assertion of the RSTOUT pin. The RSTOUT signal may be automatically asserted by writinq
the SER bit in the SIU_SRCR to 1. The RSTOUT signal will stay asserted for a number of system clocks
determined by the configuration of the PLL (See Section 4.2.2, “Reset Output (RSTOUT)”). This does not
reset the MPC5553/MPC5554 MCU. All other reset sources initiate an internal reset of the MCU.

For all reset sources, the BOOTCFG[0:1] and PLLCFGJO0:1] signals can be used to determine the boot
mode and the configuration of the FMPLL, respectively. If the RSTCFG pin is asserted during reset, the
values on the BOOTCFGJO0:1] pins are latched in the SIU_RSR 4 clock cycles prior to the negation of the
RSTOUT pin, determining the boot mode. The values on the PLLCFGJ0:1] pins are latched at the negation
of the RSTOUT pin, determining the configuration of the FMPLL. If the RSTCFG pin is negated during
reset, the FMPLL defaults to normal operation (PLL enabled) with a crystal reference and the boot mode
(latched in the SIU_RSR) is defaulted to internal boot from flash.

The reset status register (SIU_RSR) gives the source of the last reset and indicates whether a glitch has
occurred on the RESET pin. The SIU_RSR is updated for all reset sources.

All reset sources initiate execution of the MPC5553/MPC5554 boot assist module (BAM) program with
the exception of the software external reset.

The reset configuration halfword (RCHW) provides several basic functions at reset. It provides a means
to locate the boot code, determines if flash memory is programmed or erased, enables or disables the
watchdog timer, and if booting externally, sets the bus size. The location of the RCHW is specified by the
state of the BOOTCFG[0:1] pins. These pins determine whether the RCHW is located in internal flash,
located in external memory, or whether a serial or CAN boot is configured. A complete description of the
BOOTCFG[0:1] pins may be found in Chapter 2, “Signal Description.” The BAM program reads the
values of the BOOTCFG[0:1] pins from the BOOTCEFG field of the SIU_RSR, then reads the RCHW from

1. Unless noted otherwise, the use of ‘clock’ or ‘clocks’ in this section is a reference to the system clock.
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the specified location and uses the RCHW value to determine and execute the specified boot procedure.
See Section 4.4.3, “Reset Configuration and Configuration Pins,” for a complete description.

4.2  External Signal Description

4.2.1 ResetInput (RESET)

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

4.2.2 Reset Output (RSTOUT)

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

After the negation of the RESET input, if the PLL is configured for 1:1 (dual controller) mode or bypass
mode, the RSTOUT signal is asserted for 16000 clocks, plus 4 clocks for sampling of the configuration
pins. If the PLL is configured for any other operating mode, the RSTOUT signal is asserted for 2400
clocks, plus 4 clocks for sampling of the configuration pins. See Section 11.1.4, “FMPLL Modes of
Operation” for details of PLL configuration.

The RSTOUT pin can also be asserted by a write to the SER bit of the system reset control register
(SIU_SRCR).

NOTE
During a power on reset, RSTOUT is three-stated.

4.2.3 Reset Configuration (RSTCFG)

The RSTCFG input is used to enable the BOOTCFG[0:1] and PLLCFGJ0:1] pins during reset. If RSTCFG
is negated during reset, the BOOTCFG and PLLCFG pins are not sampled at the negation of RSTOUT. In
that case, the default values for BOOTCFG and PLLCFG are used. If RSTCFG is asserted during reset,
the values on the BOOTCFG and PLLCFG pins are sampled and configure the boot and FMPLL modes.

In the 208 package there is no RSTCFG pin; this signifies that external bus access is not available in this
package. Subsequently, PLLCFG[0] and BOOTCFG[1] are always sampled at reset, meaning that the 208
package does not reset to the crystal reference mode. See Section 4.4.3.3.1, “BOOTCFG[0:1]
Configuration in the 208 Package and Section 4.4.3.4, “PLLCFGJO0:1] Pins for more information.

4.2.4  Weak Pull Configuration (WKPCFG)

WKPCFG determines whether specified eTPU and EMIOS pins are connected to a weak pull up or weak
pull down during and immediately after reset.
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4.2.5 Boot Configuration (BOOTCFGJ[0:1])

In the MPC5554, BOOTCFG determines the function and state of the following pins after execution of the
BAM reset: CSJ_S] ADDR[12:31], DATA[0:31], TSIZ[0:1], RD_WR, BDIP, WE[0:3], OE, TS, TA,

TEA, BR, BG, BB.
In the MPC5553, BOOTCFG determines the function and state of the following pins after a BAM reset:

CSJ[0:3], ADDR[8 31], DATA[0:31], RD_WR, BDIP, WEJ[0:3], OE, TS, TA, TEA. Refer to Table 4-11.
Note that BOOTCFGO does not function in the 208 pin package of the MPC5553.

4.3 Memory Map/Register Definition

Table 4-1 summarizes the reset controller registers. The base address of the system integration unit is
0xC3F9_0000.

Table 4-1. Reset Controller Memory Map

Address Register Name Register Description Size (bits)
Base (0xC3F9_000C) + 0x000C SIU_RSR Reset status register 32
Base (OxC3F9_000C) + 0x0010 SIU_SRCR System reset control register 32

4.3.1 Register Descriptions

This section describes all the reset controller registers. It includes details about the fields in each register,
the number of bits per field, the reset value of the register, and the function of the register.

4.3.1.1 Reset Status Register (SIU_RSR)

The reset status register (SIU_RSR) reflects the most recent source, or sources, of reset. This register
contains one bit for each reset source. A bit set to logic 1 indicates the type of reset that occurred.
Simultaneous reset requests cause more than one bit to be set at the same time. After it is set, the reset
source bits in the SIU_RSR remain set until another reset occurs. A software external reset causes the
SERF bit to be set, but no previously set bits in the SIU_RSR will be cleared. Additional information about
the SIU_RSR may be found in Section 6.3.1.2, “Reset Status Register (SIU_RSR).”

The SIU_RSR also contains the values latched at the last reset on the WKPCFG and BOOTCFGJ[0:1] pins
and a RESET input pin glitch flag. The reset glitch flag bit (RGF) is cleared by writing a 1 to the bit. A
write of 0 has no effect on the bit state. The SIU_RSR can be read at all times.
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R|PORS| ERS | LLRS |[LCRS|WDRS| CRS | O 0 0 0 0 0 0 0 | SSRS |SERF
w
Reset!| 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + OxC
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| WKP 0 0 0 0 0 0 0 0 0 0 0 0 BOOTCFG | RGF
CFG
w
Resetf — 0 0 0 0 0O 0 O 0O 0 0 0 o© 3 0
Reg Addr Base + 0x000C

1 The RESET values for this register are defined for power-on reset only.

2 The RESET value of this bit or field is determined by the value latched on the associated pin or pins at the
negation of the last reset.

3 The RESET value of this bit or field is determined by the value latched on the associated pin or pins at the
negation of the last reset. BOOTCFG can also be loaded with a default instead of what is on the associated pin
or pins.

Figure 4-1. Reset Status Register (SIU_RSR)
Table 4-2. SIU_RSR Field Descriptions
Bits Name Description
0 PORS Power-on reset status
0 No power-on reset has occurred.
1 A power-on reset has occurred.
1 ERS External reset status
0 No external reset has occurred.
1 An external reset has occurred.
The ERS bit is also set during a POR event.
2 LLRS Loss-of-lock reset status
0 No loss-of-lock reset has occurred.
1 Aloss-of-lock reset has occurred.
3 LCRS Loss-of-clock reset status
0 No loss-of-clock reset has occurred.
1 Aloss-of-clock reset has occurred due to a loss of the reference or failure of the
FMPLL.
4 WDRS | Watchdog timer/debug reset status
0 No watchdog timer or debug reset has occurred.
1 A watchdog timer or debug reset has occurred.
5 CRS Checkstop reset status
0 No enabled checkstop reset has occurred.
1 An enabled checkstop reset has occurred.
6-13 — Reserved.
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Table 4-2. SIU_RSR Field Descriptions (Continued)

Bits

Name

Description

14

SSRS

Software system reset status
0 No software system reset has occurred.
1 A software system reset has occurred.

15

SERF

Software external reset flag
0 No software external reset has occurred.
1 A software external reset has occurred.

16

WKPCFG

Weak pull configuration pin status

0 WKPCEFG pin latched during the last reset was logic 0 and weak pull down is the default
setting.

1 WKPCFG pin latched during the last reset was logic 1 and weak pull up is the default
setting.

17-28

Reserved.

29-30

BOOTCFG

Reset configuration pin status. Holds the value of the BOOTCFG[0:1] pins that was latched
4 clocks before the last negation of the RSTOUT pin, if the RSTCFG pin was asserted. If
the RSTCFG pin was negated at the last negation of RSTOUT, the BOOTCFG field is set
to the value 0b00. The BOOTCFG field is used by the BAM program to determine the
location of the reset configuration halfword. See Table 4-11 for a translation of the reset
configuration halfword location from the BOOTCFG field value.

31

RGF

RESET glitch flag. Set by the MCU when the RESET pin is asserted for more than 2 clocks
clock cycles, but less than the minimum RESET assertion time of 10 consecutive clocks to
cause a reset. This bit is cleared by the reset controller for a valid assertion of the RESET
pin or a power-on reset or a write of 1 to the bit.

0 No glitch was detected on the RESET pin.

1 A glitch was detected on the RESET pin.

43.1.2

System Reset Control Register (SIU_SRCR)

The system reset control register (SIU_SRCR) allows software to generate either a software system reset
or software external reset. The software system reset causes an internal reset sequence, while the software
external reset only causes the external RSTOUT pin to be asserted. When written to 1, the SER bit
automatically clears after a predetermined number of clock cycles (See Section 4.2.2, “Reset Output
(RSTOUT)™). If the value of the SER bit is 1 and a 0 is written to the bit, the bit is cleared and the RSTOUT
pin is negated regardless of whether the relevant number of clocks has expired.

The CRE bit in the SIU_SRCR allows software to enable a checkstop reset. If enabled, a checkstop reset
will occur if the checkstop reset input to the reset controller is asserted. The checkstop reset is enabled by

default.
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0 1 8 10 11 12 13 14 15
R| SSR | SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w
Reset!| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x10
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| CRE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w
Reset| 1! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0010
1 The CRE bitis reset to 1 by POR. Other resets sources do not reset the bit value.
Figure 4-2. System Reset Control Register (SIU_SRCR)
Table 4-3. SIU_SRCR Field Descriptions
Bits Name Description
0 SSR Software system reset. Writing a 1 to this bit causes an internal reset and assertion of the
RSTOUT pin. The bit is automatically cleared by all reset sources except the software
external reset.
0 Do not generate a software system reset.
1 Generate a software system reset.
1 SER Software external reset. Writing a 1 to this bit causes an software external reset. The
RSTOUT pin is asserted for a predetermined number of clock cycles (See Section 4.2.2,
“Reset Output (RSTOUT)"), but the MCU is not reset. The bitis automatically cleared when
the software external reset completes.
0 Do not generate an software external reset.
1 Generate an software external reset.
2-15 — Reserved.
16 CRE Checkstop reset enable
Writing a 1 to this bit enables a checkstop reset when the e200z6 core enters a checkstop
state. The CRE bit defaults to checkstop reset enabled. This bit is reset at POR.
0 No reset occurs when the e200z6 core enters a checkstop state.
1 Areset occurs when the €e200z6 core enters a checkstop state.
17-31 — Reserved.
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4.4  Functional Description

44.1 Reset Vector Locations

The reset vector contains a pointer to the instruction where code execution begins after BAM execution.
The location of the reset vector is determined by boot mode, as illustrated in Table 4-4.

Table 4-4. Reset Vector Locations

Boot Mode Reset Vector Location
External Boot 0x0000_0004 (assuming 0x0000_0000 has a valid RCHW)
Internal Boot Next word address after the first valid RCHW found. The BAM searches the lowest

address of each of the six low address space blocks in flash memory for a valid
RCHW. Hence, the possible reset vector locations are:

0x0000_0004

0x0000_4004

0x0001_0004

0x0001_C004

0x0002_0004

0x0003_0004

Serial Boot Specified over serial download

4.4.2 Reset Sources

4421 FMPLL Lock

A loss of lock of the FMPLL can cause a reset (provided the SIU is enabled by the
FMPLL_SYNCR[LOLRE] bit). Furthermore, reset will remain asserted, regardless of the source of reset,
until after the FMPLL has locked.

4.4.2.2 Flash High Voltage

There is no flash access gating signal implemented in the MPC5553/MPC5554. However, the device is
held in reset for a long enough period of time to guarantee that high voltage circuits are reset and stabilized
and that flash memory is accessible.

4.4.2.3 Reset Source Descriptions

For the following reset source descriptions refer to the reset flow diagrams in Figure 4-5 and Figure 4-6.
Figure 4-5 shows the reset flow for assertion of the RESET pin. Figure 4-6 shows the internal processing
of reset for all reset sources.

44.2.3.1 Power-on Reset

The power-on reset (POR) circuit is designed to detect a POR event and ensure that the RESET signal is
correctly sensed. The POR is not intended to be used to detect falling power supply voltages. External
supply monitoring should be provided. The output signals from the power-on reset circuits are active low
signals. All power-on reset output signals are combined into one POR signal at the VVpp level and input to
the reset controller. Although assertion of the power-on reset signal causes reset, the RESET pin must be
asserted during a power-on reset to guarantee proper operation of the MCU.
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The PLLCFGJ0:1] and RSTCFG pins determine the configuration of the FMPLL. If the RSTCFG pin is
asserted at the negation of RSTOUT, the PLLCFGJ0:1] pins set the operating mode of the FMPLL. If
RSTCFG is asserted anytime during the assertion of RSTOUT, the FMPLL will switch to the mode
specified by the PLLCFG[0:1] pins. The values on the RSTCFG and the PLLCFGJ[0:1] pins must be kept
constant after RSTCFG is asserted to avoid transient mode changes in the FMPLL. If RSTCFG is in the
negated state at the negation of RSTOUT, the FMPLL defaults to enabled with a crystal reference. See
Chapter 11, “Frequency Modulated Phase Locked Loop (FMPLL) and System Clocks,” for more details
on the operation of the FMPLL and the PLLCFG[0:1] pins.

The signal on the WKPCFG pin determines whether weak pull up or pull down devices are enabled after
reset on the eTPU and eMIOS pins. The WKPCEG pin is applied starting at the assertion of the internal
reset signal, as indicated by the assertion of RSTOUT. Refer to Figure 4-4 and see Chapter 2, “Signal
Description,” for information on WKPCFG and RSTOUT.

After the RESET input pin is negated, the reset controller checks if the FMPLL is locked. The internal
reset signal and RSTOUT are kept asserted until the FMPLL is locked. After the FMPLL is locked, the
reset controller waits an additional predetermined number of clock cycles (See Section 4.2.2, “Reset
Output (RSTOUT)”) before negating the RSTOUT pin. The WKPCFG and BOOTCFG[0:1] pins are
sampled 4 clock cycles before the negation of RSTOUT, and the associated bits/fields are updated in the
SIU_RSR (note that the BOOTCFGJO0:1] pins are only sampled if RSTCFG is asserted). In addition, the
PORS and ERS bits are set, and all other reset status bits are cleared in the reset status register.

44232 External Reset

When the reset controller detects assertion of the RESET pin, the internal reset signal and RSTOUT are
asserted. Starting at the assertion of the internal reset signal (as indicated by assertion of RSTOUT), the

value on the WKPCFG pin is applied; at the same time the PLLCFG[0:1] values are applied if RSTCFG
is asserted. After the RESET pin is negated and the FMPLL loss of lock request signal is negated, the reset
controller waits the predetermined number of clock cycles (see Section 4.2.2, “Reset Output (RSTOUT)”).

After the clock count finishes, the WKPCFG and BOOTCFGJ[0:1] pins are sampled (note that the
BOOTCFG[0:1] pins are only sampled if RSTCFG is asserted). The reset controller then waits 4 clock
cycles before the negating RSTOUT, and the associated bits/fields are updated in the SIU_RSR. In
addition, the ERS bit is set, and all other reset status bits in the SIU_RSR are cleared.

4.4.2.3.3 Loss-of-Lock Reset

A loss-of-lock reset occurs when the FMPLL loses lock and the loss-of-lock reset enable (LOLRE) bit in
the FMPLL synthesizer control register (FMPLL_SYNCR) is set. The internal reset signal is asserted (as
indicated by assertion of RSTOUT). Starting at the assertion of the internal reset signal (as indicated by
assertion of RSTOUT), the value on the WKPCFG pin is applied; at the same time the PLLCFGJ[0:1]
values are applied if RSTCFG is asserted. After the FMPLL locks, the reset controller waits until the
predetermined clock count finishes (See Section 4.2.2, “Reset Output (RSTOUT)”) and then the
WKPCFG and BOOTCFG[0:1] pins are sampled (note that the BOOTCFG[0:1] pins are only sampled if
RSTCFG is asserted). The reset controller then waits 4 clock cycles before negating RSTOUT, and the
associated bits/fields are updated in the SIU_RSR. In addition, the LLRS bit is set, and all other reset status
bits in the SIU_RSR are cleared. Refer to Chapter 11, “Frequency Modulated Phase Locked Loop
(FMPLL) and System Clocks,” for more information on loss-of-lock.

44234 Loss-of-Clock Reset

A loss-of-clock reset occurs when the FMPLL detects a failure in either the reference signal or FMPLL
output, and the loss-of-clock reset enable (LOCRE) bit in the FMPLL_SYNCR is set. The internal reset
signal is asserted (as indicated by assertion of RSTOUT). Starting at the assertion of the internal reset
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signal (as indicated by assertion of RSTOUT), the value on the WKPCFG pin is applied; at the same time
the PLLCFGJO0:1] values are applied if RSTCFG is asserted. After the FMPLL has a clock and is locked,
the reset controller waits the predetermined clock cycles (See Section 4.2.2, “Reset Output (RSTOUT)”)
before negating RSTOUT. When the clock count finishes the WKPCFG and BOOTCFGJO0:1] pins are
sampled (note that the BOOTCFG[0:1] pins are only sampled if RSTCFG is asserted). The reset controller
then waits 4 clock cycles before the negating RSTOUT, and the associated bits/fields are updated in the
SIU_RSR. In addition, the LCRS bit is set, and all other reset status bits in the SIU_RSR are cleared. Refer
to Section 11.4.2.6, “Loss-of-Clock Detection,” for more information on loss-of-clock.

4.4.2.3.5 Watchdog Timer/Debug Reset

A watchdog timer reset occurs when the e200z6 core watchdog timer is enabled, and a time-out occurs
with the enable next watchdog timer (EWT) and watchdog timer interrupt status (WIS) bits set in the timer
status register (TSR), and with the watchdog reset control (WRC) field in the timer control register (TCR)
configured for a reset. The WDRS bit in the SIU_RSR s also set when a debug reset command is issued
from a debug tool. To determine whether the WDRS bit was set due to a watchdog timer or debug reset,
check the WRS field in the e200z6 core TSR. The effect of a watchdog timer or debug reset request is the
same for the reset controller. Starting at the assertion of the internal reset signal (as indicated by assertion
of RSTOUT), the value on the WKPCFG pin is applied; at the same time the PLLCFGJ0:1] values are
applied if RSTCFG is asserted. After the FMPLL is locked, the reset controller waits the predetermined
number of clock cycles (See Section 4.2.2, “Reset Output (RSTOUT)”) before negating RSTOUT. When
the clock count finishes the WKPCFG and BOOTCFG[0:1] pins are sampled (note that the
BOOTCFG[0:1] pins are only sampled if RSTCFG is asserted). The reset controller then waits 4 clock
cycles before the negating RSTOUT, and the associated bits/fields are updated in the SIU_RSR. In
addition, the WTRS bit is set, and all other reset status bits in the SIU_RSR are cleared. Refer to the e200z6
Core Guide for more information on the watchdog timer and debug operation.

4.4.2.3.6 Checkstop Reset

When the e200z6 core enters a checkstop state, and the checkstop reset is enabled (the CRE bit in the
system reset control register (SIU_SRCR) is set) _a checkstop reset occurs. Starting at the assertion of the
internal reset signal (as indicated by assertion of RSTOUT), the value on the WKPCFG pin is applied; at
the same time the PLLCFGJ0:1] values are applied if RSTCFG is asserted. After the FMPLL is locked,
the reset controller waits a predetermined number of clock cycles (See Section 4.2.2, “Reset Output
(RSTOUT)”) before negating RSTOUT. When the clock count finishes the WKPCFG and
BOOTCFG[0:1] pins are sampled (note that the BOOTCFG[0:1] pins are only sampled if RSTCFG is
asserted). The reset controller then waits 4 clock cycles before the negating RSTOUT, and the associated
bits/fields are updated in the SIU_RSR. In addition, the CRS bit is set, and all other reset status bits in the
SIU_RSR are cleared. Refer to e200z6 Core Guide for more information.

4.42.3.7 JTAG Reset

A system reset occurs when JTAG is enabled and either the EXTEST, CLAMP, or HIGHZ instructions are
executed by the JTAG controller. Starting at the assertion of the internal reset signal (as indicated by
assertion of RSTOUT), the value on the WKPCFG pin is applied; at the same time the PLLCFG[0:1]
values are applied if RSTCFG is asserted.

After the JTAG reset request has negated and the FMPLL is locked, the reset controller waits a
predetermined number of clock cycles (See Section 4.2.2, “Reset Output (RSTOUT)”) before negating
RSTOUT. When the clock count finishes the WKPCFG and BOOTCFGJ0:1] pins are sampled (note that
the BOOTCFGJ0:1] pins are only sampled if RSTCFG is asserted), and their associated bits/fields are
updated in the SIU_RSR. The reset source status bits in the SIU_RSR are unaffected. Refer to Chapter 24,
“|EEE 1149.1 Test Access Port Controller (JTAGC),” for more information.
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4.4.2.3.8 Software System Reset

A software system reset is caused by a write to the SSR bit in the system reset control register
(SIU_SRCR). A write of 1 to the SSR bit causes an internal reset of the MCU. The internal reset signal is
asserted (as indicated by assertion of RSTOUT). The value on the WKPCFG pin is applied starting at the
assertion of the internal reset signal (as indicated by assertion of RSTOUT); at the same time the
PLLCFG[O:l] values are applied if RSTCFG is asserted. After the FMPLL locks, the reset controller waits

a predetermined number of clock cycles (See Section 4.2.2, “Reset Output (RSTOUT)”) before negating
RSTOUT. When the clock count finishes the WKPCFG and BOOTCFG[0:1] pins are sampled (note that
the BOOTCFG[0:1] pins are only sampled if RSTCFG is asserted). The reset controller then waits 4 clock
cycles before negating RSTOUT, and the associated bits/fields are updated in the SIU_RSR. In addition,
the SSRS bit is set, and all other reset status bits in the SIU_RSR are cleared.

4.4.2.3.9 Software External Reset

A write of 1 to the SER bit in the SIU_SRCR causes the external RSTOUT pin to be asserted for a
predetermined number of clocks (See Section 4.2.2, “Reset Output (RSTOUT)”). The SER bit
automatically clears after the clock cycle expires. A software external reset does not cause a reset of the
MCU, the BAM program is not executed, the PLLCFGJ[0:1], BOOTCFGJ[0:1], and WKPCFG pins are not
sampled. The SERF bit in the SIU_RSR is set, but no other status bits are affected. The SERF bit in the
SIU_RSR is not automatically cleared after the clock count expires, and remains set until cleared by
software or another reset besides the software external reset occurs.

For a software external reset, the e200z6 core will continue to execute instructions, timers that are enabled
will continue to operate, and interrupt requests will continue to be processed. It is the responsibility of the
application to ensure devices connected to RSTOUT are not accessed during a software external reset, and
to determine how to manage MCU resources.

4.4.3 Reset Configuration and Configuration Pins
The microcontroller and the BAM perform a reset configuration that allows certain functions of the MCU
to be controlled and configured at reset. This reset configuration is defined by:

» Configuration pins

» Arreset configuration halfword (RCHW), if present

» Serial port, if a serial boot is used

The following sections describe these configuration pins and the RCHW.

44.3.1 RSTCFG Pin

Table 4-5 shows the RSTCFG pin settings for configuring the MCU to use a default or a custom
configuration. Refer to Chapter 2, “Signal Description” for more information about the RSTCFG pin.

Table 4-5. RSTCFG Settings

RSTCFG Description

1 Use default configuration of:
— booting from internal flash
— clock source is a crystal on FMPLL

0 Get configuration information from:
— BOOTCFG[0:1]
— PLLCFG[0:1]
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4.4.3.2 WKPCFG Pin (Reset Weak Pullup/Pulldown Configuration)

As shown in Table 4-6, the signal on the WKPCFG pin determines whether specific eTPU and eMIOS pins
are connected to weak pull up or weak pull down devices during and after reset (see Chapter 2, “Signal
Description,” for the eTPU and eMIOS pins that are affected by WKPCFG). For all reset sources except
the software external reset, the WKPCFG pin is applied starting at the assertion of the internal reset signal
(as indicated by the assertion of RSTOUT). If the WKPCFG signal is logic high at this time, pull up
devices will be enabled on the eTPU and eMIOS pins. If the WKPCFG signal is logic low at the assertion
of the internal reset signal, pull down devices will be enabled on those pins. The value on WKPCFG must
be held constant during reset to avoid oscillations on the eTPU and eMIOS pins caused by switching pull
up/down states. The final value of WKPCFG is latched 4 clock cycles before the negation of RSTOUT.
After reset, software may modify the weak pull up/down selection for all 1/0O pins through the PCRs in the
SIU.

Table 4-6. WKPCFG Settings

WKPCFG Description

0 Weak pulldown applied to eTPU and eMIOS
pins at reset

1 Weak pullup applied to eTPU and eMIOS
pins at reset

Also refer to Chapter 2, “Signal Description,” for information about the WKPCFG pin.

4.4.3.3 BOOTCFG[0:1] Pins (MCU Configuration)

In addition to specifying the RCHW location, the values latched on the BOOTCFG[0:1] pins at reset are
used to initialize the internal flash memory enabled/disabled state, and whether no arbitration or external
arbitration of the external bus interface is selected. Additionally, the RCHW can determine either directly
or indirectly how the MMU is configured, how the external bus is configured, CAN or eSCI module and
pin configuration, Nexus enabling, and password selection.

Also refer to Chapter 2, “Signal Description,” for information about the BOOTCFG pins.

4.4.3.3.1 BOOTCFG[0:1] Configuration in the 208 Package

In the 208 BGA package of the MPC5553, the BOOTCFGO pin is unavailable and BOOTCFG1 has a
constant value based on PLLCFGO. The device configuration is mapped based on Table 4-7.

Table 4-7. Boot Configuration in the 208 BGA

Boot Identifier
PLLCFGO |BOOTCFG1 Field Boot Mode Configuration Word Source
(RCHW)
Valid Internal The lowest address of one of the six low address
0 spaces (LAS) in internal flash memory.
0 Invalid Serial Not applicable
1 — Serial Not applicable
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Table 4-7. Boot Configuration in the 208 BGA (Continued)

Reserved | The lowest address (0x00_0000) of an external

Valid memory device, enabled by chip select CS0 using
0 either 16- or 32-bit data bus
1
Invalid Reserved | Not applicable
Reserved | The lowestaddress (0x0000_0000) of an external
Valid memory device, enabled by chip select CS0 using
1 either 16- or 32-bit data bus.
Invalid Serial boot | Not applicable

4.4.3.4 PLLCFG[0:1] Pins

The role of PLLCFG pins in PLL configuration is explained in Section 11.1.4, “FMPLL Modes of
Operation.” Also refer to Chapter 2, “Signal Description” for information about the PLLCFG pins.

Table 4-8. PLLCFG[0:1] and RSTCFG in Configuration

RSTCFG | PLLCFGO | PLLCFG1 Clock Mode |MODE | PLLSEL | PLLREF
1 PLLCFG pins ignored Crystal reference 1 1 1
(default)
0 0 0 Bypass Mode 0 0 0
0 0 1 External reference 1 1 0
0 1 0 Crystal reference 1 1 1
0 1 1 1:1 Mode 1 0 0

4.4.3.5 Reset Configuration Half Word

4.4.35.1 Reset Configuration Half Word Definition

The RCHW is read from either external memory or internal flash memory. If a valid RCHW is not found,
a CAN/SCI boot is initiated. The RCHW is a collection of control bits that specify a minimum MCU
configuration after reset and define the desired mode of operation of the BAM program. At reset the
RCHW provides a means to locate the boot code, determines if flash memory is programmed or erased,
enables or disables the watchdog timer, and if booting externally, sets the bus size. The user should refer
to the appropriate register given by the RCHW bit descriptions for a detailed description of each control
bit.

NOTE

Do not configure the RCHW to a 32-bit bus size for devices with only a
16-bit data bus.

If booting from internal flash or external memory, the user must insure that the RCHW is the correct value
for the desired configuration, and that it is located at the proper location in memory. The boot ID of the
RCHW must be read as Ox5A. BOOT_BLOCK_ADDRESS is explained in Section 16.3.2.2.5, “Reset
Configuration Halfword Read.”
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The fields of the RCHW are shown in Figure 4-3.

0 1

2 3

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

WTE | PSO 0 1 0 1 1 0 1 0

Boot Identifier = Ox5A

BOOT_BLOCK_ADDRESS + 0x0000_0000

Figure 4-3. RCHW Fields

Table 4-9. Internal Boot RCHW Field Descriptions

Bits

Name

Description

0-4

Reserved: These bit values are ignored when the halfword is read. Write to 0 for future
compatibility.

WTE

Watchdog timer enable. This is used to enable or disable the e200z6 watchdog timer
through the BAM program. The configuration of the watchdog timer function is managed
through the timer control register (TCR).

0 BAM does not write the e200z6 timebase registers (TBU and TBL) nor enable the
€200z6 core watchdog timer.

1 BAM writes the e200z6 timebase registers (TBU and TBL) to
0x0000_0000_0000_0000 and enables the e200z6 core watchdog timer with a
time-out period of 3 x 217 system clock cycles.

(Example: For 8 MHz crystal —> 12MHz system clock—> 32.7mS time-out.
For 20 MHz crystal —> 30 MHz system clock —> 13.1mS time-out)

PSO

Port size. Defines the width of the data bus connected to the memory on CSO0. After
system reset, CSO0 is changed to a 16-bit port by the BAM which fetches the RCHW from
either 16- or 32-bit external memories. Then the BAM reconfigures the EBI either as a
16-bit bus or a 32-bit bus, according to the settings of this bit.

0 32-bit CSO0 port size

1 16-bit CSO port size

Note: Used only in external boot mode. Do not set the port to 32-bits if the device only
has a 16-bit data bus.

Reserved: This bit value is ignored when the halfword is read. Write to O for future
compatibility.

8-15

BOOTID
[0:7]

Boot identifier. This field serves two functions. First, it is used to indicate which block in
flash memory contains the boot program. Second, it identifies whether the flash memory
is programmed or invalid. The value of a valid boot identifier is 0X5A (0b01011010). The
BAM program checks the first halfword of each flash memory block starting at block 0
until a valid boot identifier is found. If all blocks in the low address space of the internal
flash are checked and no valid boot identifier is found, then the internal flash is assumed
to be invalid and a CAN/SCI boot is initiated. For an external boot, only block 0 is
checked for a valid boot identifier, and if not found, a CAN/SCI boot is initiated.

4.4.35.2

Invalid RCHW

If the device is configured for a boot from internal flash, a valid boot ID must be read at the lowest address
of one of the six LAS blocks in internal flash memory. If the device is configured for a boot from external
memory, a valid boot ID must be read at 0x00_0000 of CSO. Refer to Chapter 16, “Boot Assist Module

(BAM)” for more information.
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If a valid RCHW is not found, a serial boot is initiated. A serial boot does not use a RCHW. The watchdog
timer is enabled. For serial boot entered from a failed external boot, the port size remains configured as 16
bits wide. For serial boot entered from a failed internal boot, the external bus is never configured and
remains in the reset state of GPIO inputs.

4.4.3.5.3 Reset Configuration Halfword Source

The reset configuration halfword (RCHW) specifies a minimal MCU configuration after reset. The RCHW
also contains bits that control the BAM program flow. See Section 16.3.2.1.1, “Finding Reset
Configuration Half Word” for information on the BAM using the RCHW. The RCHW is read and applied
each time the BAM program executes, which is for every power-on, external, or internal reset event. The
only exception to this is the software external reset. See Section 4.4.3.5, “Reset Configuration Half Word,”
for detailed descriptions of the bits in the RCHW. The RCHW is read from one of the following locations:

» The lowest address (0x00_0000) of an external memory device, enabled by chip select CSO using
either a 16- or 32-bit data bus

» The lowest address of one of the six low address space (LAS) blocks in the internal flash memory.
(2 x 16K; 2 x 48K; 2 x 64K)

At the negation of the RSTOUT pin, the BOOTCFG field in the RSR has been updated. If BOOTCFGO is
asserted, then the BAM program reads the RCHW from address 0x0000_0000 in the external memory
connected to CSO (the BAM first configures the MMU and CSO such that address 0x0000_0000 is
translated to 0x2000_0000 and then directed to CS0). When BOOTCFGO is asserted, BOOTCFG1
determines whether external arbitration must be enabled to fetch the RCHW.

If BOOTCFGO and BOOTCFGL1 are negated at the negation of the RSTOUT pin, then the BAM program
attempts to read the RCHW from the first address of each of the 6 blocks in the low address space (LAS)
of internal flash. Table 4-10 shows the LAS addresses.

Table 4-10. LAS Block Memory Addresses

Block Address

0x0000_0000

0x0000_4000

0x0001_0000

0x0001_C000

0x0002_0000

a|l s~ wW| NV | O

0x0003_0000

If the RCHW stored in either internal or external flash is invalid (boot identifier field of RCHW is not
0x5A), or if BOOTCFGO is negated and BOOTCFG1 is asserted at the negation of the RSTOUT pin, then
RCHW is not applicable, and serial boot mode is performed. Table 4-11 summarizes the RCHW location
options.
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Note that the BOOTCFGJ[0:1] = 11 is a meaningless configuration for the MPC5553, because the
arbitration pins and TSIZ have been removed.

Table 4-11. MPC5553/MPC5554 Reset Configuration Half Word Sources

Bootldentifier

RSTCFG | BOOTCFGO | BOOTCFG1 Field Boot Mode Configuration Word Source
(RCHW)
Valid Internal The lowest address of one of the six low address
1 — — spaces (LAS) in internal flash memory.
Invalid Serial Not applicable
Valid Internal The lowest address of one of the six low address
0 0 0 spaces (LAS) in internal flash memory.
Invalid Serial Not applicable
0 0 1 — Serial Not applicable

External | The lowest address (0x00_0000) of an external

Valid Boot, memory device, enabled by chip select CS0 using
0 1 0 No either 16- or 32-bit data bus
Arbitration
Invalid Serial Not applicable
External 1 | The lowest address (0x0000_0000) of an external
Valid 1 Boot, memory device, enabled by chip select CS0 using
0 1 1 External either 16- or 32-bit data bus.
Arbitration
Invalid Serial Not applicable

1 External boot mode with external arbitration is not supported in the MPC5553.

4.4.4 Reset Configuration Timing

The timing diagram in Figure 4-4 shows the sampling of the BOOTCFG[0:1], WKPCFG, and
PLLCFG[0:1] pins for a power-on reset. The timing diagram is also valid for internal/external resets
assuming that Vpp Vppsyn, and Vppepg are within valid operating ranges. The values of the
PLLCFG[0:1] plns a e latched at the negatlon of the RSTOUT pin, if the RSTCFG pin is asserted at the
negation of RSTOUT. The value of the WKPCFG signal is applied at the assertion of the internal reset
signal (as indicated by the assertion of RSTOUT). The values of the WKPCFG and BOOTCFG[0:1] pins
are latched 4 clock cycles before the negation of RSTOUT and stored in the reset status register

(SIU_RSR). BOOTCFG[0:1] are latched only if RSTCFG is asserted. WKPCFG is not dependent on
RSTCFG.
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(4 clock cycles)

~——— 2400 clock cycles —>:

—>

«— All reset signals

: negated (2404 cycles)

I
I

Internal | |
Reset m [
I

I

|
|
|

PLL Crylstal p'pwering l;lp or acquiring lock
T
I
|

PLLCFG is latched.
RSTCFG is no longer

|
|
T
. PLL Locked |
| T A [
| | |
. | |
1 t
I | ' I
| | User drives PLL Locks -
| | config pins relative
| . toRSTOUT used.

PLLCFG and RSTCFG are

-
|
: ‘Don’t Care’ and WKPCFG is

|
-
|

, treated as ‘1’ during POR assertion. .

PLLCFG, RSTCFG and WKPCFG
are applied, but not latched.

WKPCFG and BOOTCFG
are latched. PLLCFG and

-

RSTCFG still applied
but not latched.

1 This clock count is dependent on the configuration of the FMPLL (See Section 4.2.2, “RSTOUT"). If the FMPLL is configured
for 1:1 (dual controller) operation or for bypass mode, this clock count is 16000.

Figure 4-4. MPC5553/MPC5554 Reset Configuration Timing
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4.4.5 Reset Flow
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Figure 4-5. External Reset Flow Diagram

Set RGF Bit

To Entry Point in
Internal Reset Flow

Freescale Semiconductor

4-17



?

Default PLL RSTCFG
Configuration Asserted
Applied,
Not Latched

Assert Internal ey
Resets & < ssed
RSTOUT ¢

i 1
Ajply Entry Point from C\/|Va||£ %:40?
[ External Reset ock Cycles

WKPCFG Pin External Res |
RSTCFG PL;C;EHGG gms e
Assgrted Not Latched WKPCFG Pin

Y

T Latch BOOTCFG Latch Default
Values Boot Configuration
Reset
Request False ¢ +
a p ———— Wait 4 Wait 4
Neg;ette Clock Cycles Clock Cycles
True ¢ ¢
< Latch PLLCFG Latch Default
Y Values PLL Configuration
Loss False ¢
of Lock Update Reset o Y

Negated
?

True Negate Internal
Wait 24001 Resets &
Clock Cycles RSTOUT

NOTES:

Status Register

Y

Software Internal False Software False
System Reset Reset External Reset >
Asserted Asserted Asserted

1 The clock count is dependent on the configuration of the FMPLL (refer to Section 5.3.1.2, ‘RSTOUT).
If the FMPLL is configured in 1:1 (dual controller) or bypass mode, this clock count is 16000.

Figure 4-6. Internal Reset Flow Diagram
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4.5 Revision History

Table 4-12. Changes to MPC5553/5554 RM for Rev. 4.0 Release

Description of Change

< In Section 4.2.3 Reset Configuration (RSTCFG), added this paragraph:

“In the 208 package there is no RSTCFG pin; this signifies that external bus access is not available in this package.
PLLCFG[0] and BOOTCFGI1] are always sampled at reset. The device does not reset to the crystal reference mode as
do the other packages.
¢ Added Section 4.4.3.3.1, “BOOTCFG[0:1] Configuration in the 208 Package” and associated table: “Boot Configuration in
the 208 BGA”

Table 4-13. Changes to MPC5553/5554 RM for Rev. 5.0 Release

Description of Change

In Section 4.2.3, “Reset Configuration (RSTCFG), rephrased the information in the second paragraph.
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Chapter 5
Peripheral Bridge (PBRIDGE_A, PBRIDGE_B)

5.1 Introduction

5.1.1 Block Diagram
The PBRIDGE is the interface between the system bus and on-chip peripherals as shown in Figure 5-1.

System Bus Crossbar Switch (XBAR)

()

A S 3

] "

IS

E 5

a £ %) E

@ < - < T

£ Peripheral 5 £ Peripheral > O
1 Bridge A > 2 Bridge B

» g %) o

(PBRIDGE_A) 3 (PBRIDGE_B) =

7 < D

-« £ < e

= —> 5

—> & £

= !

£ =

y © v O

Figure 5-1. PBRIDGE Interface

51.2 Overview

There are two peripheral bridges, PBRIDGE_A and PBRIDGE_B, which act as interfaces between the
system bus and lower bandwidth peripherals. In this manual, PBRIDGE refers to either of these bridges,
as their functionality is identical. The only difference is the peripherals to which they connect. Accesses
that fall within the address space of the PBRIDGE are decoded to provide individual module selects for
peripheral devices on the slave bus interface.

5.1.2.1 Access Protections

The PBRIDGE provides programmable access protections for both masters and peripherals. It allows the
privilege level of a master to be overridden, forcing it to user mode privilege, and allows masters to be
designated as trusted or untrusted. Peripherals may require supervisor privilege level for access, may
restrict access to a trusted master only, and may be write-protected. See Table 5-1 for a list of master/slave
IDs and the peripherals associated with each master and slave. More information on access protection may
be found in Section 13.3.2.9, “Flash Bus Interface Unit Access Protection Register (FLASH_BIUAPR).”
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Table 5-1. Peripheral Bridge Master/Slave ID Table

XBAR Port XBS port Module Master ID Peripheral
Master O €200z6 Core—CPU 0
e200z6—Nexus 1
Master 1 eDMA 2
Master 2 EBI 3
Master 3 FEC 4
(MPC5553 only) (MPC5553 only)
Slave 0 FLASH
Slave 1 EBI
Slave 3 L2SRAM
Slave 6 PBRIDGE_A PBRIDGE_A
FMPLL
EBI Control

FLASH Control

SIU

eMIOS

eTPU reg

eTPU PRAM

eTPU PRAM Mirror

eTPU SCM
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5.1.3

Table 5-1. Peripheral Bridge Master/Slave ID Table (Continued)

XBAR Port XBS port Module Master ID Peripheral
Slave 7 PBRIDGE_B PBRIDGE_B
XBAR
ESCM

eDMA Control

INTC

FEC
(MPC5553 only)

eQADC

DSPIA
(MPC5554 only)

DSPIB

DSPIC

DSPID

eSCIA

eSCIB

CANA

CANB
(MPC5554 only)

CANC

BAM

Features

The following list summarizes the key features of the PBRIDGE:

5.1.4

Supports the slave interface signals. This interface is only meant for slave peripherals.

Supports 32-bit slave peripherals. (Byte, halfword, and word reads and write are supported to
each.)

Supports a pair of slave accesses for 64-bit instruction fetches.
Provides configurable per-module write buffering support.
Provides configurable per-module and per-master access protections.

Modes of Operation

The PBRIDGE has only one operating mode.
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5.2  External Signal Description
The PBRIDGE has no external signals.

5.3 Memory Map/Register Definition
The memory maps for the 32-bit PBRIDGE registers are shown in Table 5-2 and Table 5-3.

Table 5-2. PBRIDGE_A Memory Map

Address Register Name Register Description Size (bits)
Base (0OxC3F0_0000) PBRIDGE_A_MPCR Master privilege control register 32
Base + 0x0004— — Reserved —
Base + Ox001F
Base + 0x0020 PBRIDGE_A_PACRO Peripheral access control register O 32
Base + 0x0024— — Reserved —
Base + Ox003F
Base + 0x0040 PBRIDGE_A_OPACRO Off-platform peripheral access control register O 32
Base + 0x0044 PBRIDGE_A_OPACR1 Off-platform peripheral access control register 1 32
Base + 0x0048 PBRIDGE_A_OPACR2 Off-platform peripheral access control register 2 32
Base + 0x004C— — Reserved —
Base + 0x0053
Table 5-3. PBRIDGE_B Memory Map
Address Register Name Register Description Size (bits)

Base (OxFFFO_0000) PBRIDGE_B_MPCR Master privilege control register 32

Base + 0x0004— — Reserved —

Base + Ox001F

Base + 0x0020 PBRIDGE_B_PACRO Peripheral access control register O 32

Base + 0x0024— — Reserved —

Base + 0x0027

Base + 0x028 PBRIDGE_B_PACR2 Peripheral access control register 2 32

Base + 0x002C— — Reserved —

Base + Ox003F

Base + 0x0040 PBRIDGE_B_OPACRO | Off-platform peripheral access control register 0 32

Base + 0x0044 PBRIDGE_B_OPACR1 | Off-platform peripheral access control register 1 32

Base + 0x0048 PBRIDGE_B_OPACR2 | Off-platform peripheral access control register 2 32

Base + 0x004C PBRIDGE_B_OPACR3 | Off-platform peripheral access control register 3 32

Base + 0x0050— — Reserved —

Base + 0x0053
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5.3.1

There are three types of registers that control each PBRIDGE. All registers are 32-bit registers and can
only be accessed in supervisor mode by trusted bus masters. Additionally, these registers must only be read
from or written to by a 32-bit aligned access. PBRIDGE registers are mapped into the PBRIDGE_A and
PBRIDGE_B address spaces. The protection and access fields of the MPR, PACR, and OPACR registers
are 4 bits in width.

Register Descriptions

5.3.1.1 Master Privilege Control Register (PBRIDGE_x_MPCR)

Each master privilege control register (PBRIDGE_x_MPCR) specifies 4-bit access fields defining the
access privilege level associated with a bus master in the platform, as well as specifying whether write
accesses from this master are bufferable. The registers provide one field per bus master. Note that access
field 4 is available only in the MPC5553.

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

Access Field 0 Access Field 1 Access Field 2 Access Field 3

R{MBW | MTR |[MTW| MPL |MBW | MTR |MTW | MPL |MBW | MTR | MTW | MPL |MBW | MTR | MTW | MPL
0 0 0 0 1 1 1 1 2 2 2 2 3 3 3 3
w
Reset| 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1
Reg Addr Base + 0x0000
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Access Field 4 Access Fleld 5 Access Fleld 6 Access Field 7
| L N ] |
R|MBW | MTR [ MTW | MPL
a4t | a4t | o4t | 4t
w
Reset| 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1
Reg Addr Base + 0x0000

Figure 5-2. Master Privilege Control Registers (PBRIDGE_x_MPCR)
1 Available only in the MPC5553

Table 5-4. PBRIDGE_x_MPCR Field Descriptions

Bits Name Description

MBWO Master buffer writes. Determines whether the PBRIDGE is enabled to buffer writes from
the CPU. Writes not able to be buffered by default.
0 Write accesses from the CPU are not bufferable

1 Write accesses from the CPU are allowed to be buffered

1 MTRO Master trusted for reads. Determines whether the CPU is trusted for read accesses.
Trusted by default.
0 The CPU is not trusted for read accesses.

1 The CPU is trusted for read accesses.
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Table 5-4. PBRIDGE_x_MPCR Field Descriptions (Continued)

Bits

Name

Description

MTWO

Master trusted for writes. Determines whether the master is trusted for write accesses.
Trusted by default.

0 The CPU is not trusted for write accesses.

1 The CPU is trusted for write accesses.

MPLO

Master privilege level. Determines how the privilege level of the CPU is determined.
Accesses not forced to user mode by default.

0 Accesses from the CPU are forced to user mode.

1 Accesses from the CPU are not forced to user mode.

MBW1

Master buffer writes. Determines whether the PBRIDGE is enabled to buffer writes from
the Nexus. Writes not able to be buffered by default.

0 Write accesses from the Nexus are not bufferable

1 Write accesses from the Nexus are allowed to be buffered

MTR1

Master trusted for reads. Determines whether the Nexus is trusted for read accesses.
Trusted by default.

0 The Nexus is not trusted for read accesses.

1 The Nexus is trusted for read accesses.

MTW1

Master trusted for writes. Determines whether the master is trusted for write accesses.
Trusted by default.

0 The Nexus is not trusted for write accesses.

1 The Nexus is trusted for write accesses.

MPL1

Master privilege level. Determines how the privilege level of the Nexus is determined.
Accesses not forced to user mode by default.

0 Accesses from the Nexus are forced to user mode.

1 Accesses from the Nexus are not forced to user mode.

MBW2

Master buffer writes. Determines whether the PBRIDGE is enabled to buffer writes from
the eDMA. Writes not able to be buffered by default.

0 Write accesses from the eDMA are not bufferable

1 Write accesses from the eDMA are allowed to be buffered

MTR2

Master trusted for reads. Determines whether the eDMA is trusted for read accesses.
Trusted by default.

0 The eDMA is not trusted for read accesses.

1 The eDMA is trusted for read accesses.

10

MTW2

Master trusted for writes. Determines whether the master is trusted for write accesses.
Trusted by default.

0 The eDMA is not trusted for write accesses.

1 The eDMA is trusted for write accesses.

11

MPL2

Master privilege level. Determines how the privilege level of the eDMA is determined.
Accesses not forced to user mode by default.

0 Accesses from the eDMA are forced to user mode.

1 Accesses from the eDMA are not forced to user mode.

12

MBW3

Master buffer writes. Determines whether the PBRIDGE is enabled to buffer writes from
the EBI. Writes not able to be buffered by default.

0 Write accesses from the EBI are not bufferable

1 Write accesses from the EBI are allowed to be buffered
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Table 5-4. PBRIDGE_x_MPCR Field Descriptions (Continued)

Bits Name Description

13 MTR3 Master trusted for reads. Determines whether the EBI is trusted for read accesses. Trusted
by default.

0 The EBI is not trusted for read accesses.

1 The EBI is trusted for read accesses.

14 MTW3 Master trusted for writes. Determines whether the master is trusted for write accesses.
Trusted by default.

0 The EBI is not trusted for write accesses.

1 The EBI is trusted for write accesses.

15 MPL3 Master privilege level. Determines how the privilege level of the EBI is determined.
Accesses not forced to user mode by default.

0 Accesses from the EBI are forced to user mode.

1 Accesses from the EBI are not forced to user mode.

16 MBW4l | Master buffer writes. Determines whether the PBRIDGE is enabled to buffer writes from
the FEC. Writes not able to be buffered by default.

0 Write accesses from the FEC are not bufferable

1 Write accesses from the FEC are allowed to be buffered

Note: Applies only to MPC5553. Reserved in MPC5554.

17 MTR41 Master trusted for reads. Determines whether the FEC is trusted for read accesses.
Trusted by default.

0 The FEC is not trusted for read accesses.

1 The FEC is trusted for read accesses.

Note: Applies only to MPC5553. Reserved in MPC5554.

18 MTW4l Master trusted for writes. Determines whether the master is trusted for write accesses.
Trusted by default.

0 The FEC is not trusted for write accesses.

1 The FEC is trusted for write accesses.

Note: Applies only to MPC5553. Reserved in MPC5554.

19 MPL4t Master privilege level. Determines how the privilege level of the FEC is determined.
Accesses not forced to user mode by default.

0 Accesses from the FEC are forced to user mode.

1 Accesses from the FEC are not forced to user mode.

Note: Applies only to MPC5553. Reserved in MPC5554.

20-31 — Reserved.

1 Applies only to MPC5553. Reserved in MPC5554.

5.3.1.2 Peripheral Access Control Registers (PBRIDGE_x_PACR) and
Off-Platform Peripheral Access Control Registers (PBRIDGE_x_OPACR)

Each of the PBRIDGE on-platform peripherals has a 4-bit access field in a peripheral access control
register (PACR) that defines the access levels supported by the given module. A single PACR contains up
to eight of these module-access fields, and the PACR register structure is shown in Table 5-2 and
Table 5-3. The PACR registers with their access fields are shown in Figure 5-3. There are three PACR
registers, one for bridge A and two for bridge B.

Also, each of the off-platform peripherals has a 4-bit access field in an off-platform peripheral access
control register (PBRIDGE_x_OPACR) that defines the access levels supported by the given module.
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Each OPACR contains up to eight of these module-access fields, and the OPACR register structure is

shown in Table 5-2 and Table 5-3.

The OPACR registers with their access fields are shown in Figure 5-4. Seven OPACR registers are used,
three for bridge A, and four for bridge B.

NOTE

Not all members of the MPC5500 family have PBRIDGE_x PACR and
PBRIDGE_x_OPACR. On the parts that do not have them, writes to their
addresses will receive a transfer error. If ensuring code compatibility across
all family members is wanted, then writes to those addresses must be
qualified with SIU_MIDR[PARTNUM].

NOTE

PBRIDGE_x_ PACR and PBRIDGE_x_OPACR should be written with a
read/modify/write for code compatibility.

The type of peripheral designated by each PACR and OPACR access field is shown in Table 5-6.

R
W

Reset
A_PACRO

Reset
B_PACRO

Reset
B_PACR2

Reg Addr

R
W

Reset
A_PACRO

Reset
B_PACRO

Reset
B_PACR2

Reg Addr

0 1 2 3

Access Field 0

4 5 6

Access Field 1

8 9 10

Access Field 2

11

12 13 14 15

Access Field 3

BWO!| SPO |WPO| TPO |BW1| SP1 |WP1| TP1 |BW2 | SP2 | WP2 | TP2 |BW3| SP3 |WP3| TP3
0 12 0 12 0 0 0 0 0 0 0 0 0 0 0 0
0 12 0 12 0 12 0 0 0 0 0 0 0 0 0 0
0 12 0 0 0 12 0 0 0 12 0 0 0o 12 o0 0
Base + 0x0020 (PBRIDGE_A_PACRO and PBRIDGE_B_PACRO0); Base + 0x0028 (PBRIDGE_B_PACR?)

16 17 18 19

Access Field 4

20 21 22

Access Field 5

23

24 25 26

Access Field 6

27

28 29 30 31

Access Field 7

BW4 | SP4 | WP4 | TP4 |BW5 | SP5 | WP5 | TP5 | BW6 | SP6 | WP6 | TP6 | BW7 | SP7 | WP7 | TP7
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base + 0x0020 (PBRIDGE_A_PACRO and PBRIDGE_B_PACRO); Base + 0x0028 (PBRIDGE_B_PACR?2)

Figure 5-3. Peripheral Access Control Registers (PBRIDGE_x_PACRn)
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Ln PBRIDGE_A_PACRO and in PBRIDGE_B_PACRO, the BWO bit is not writable.
2 The default value is 0b0000 for PACR peripheral access fields that are unused or not connected.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Access Field 0 Access Field 1 Access Field 2 Access Field 3
\ ] ] N
R| BWO | SPO |WPO| TPO |BW1| SP1 [WP1| TP1 |BW2 | SP2 | WP2 | TP2 |BW3| SP3 |WP3| TP3
W
Reset| O 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
Reg Base + 0x0040 (PBRIDGE_x_OPACROQ); Base + 0x000044 (PBRIDGE_x_OPACR1); Base + 0x0048
Addr (PBRIDGE_x_OPACR?2); Base + 0x004C (PBRIDGE_B_OPACR3)
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Access Field 4 Access Field 5 Access Field 6 Access Field 7
| | N ||
R| BW4 | SP4 | WP4 | TP4 |BW5 | SP5 |WP5| TP5 | BW6 | SP6 | WP6 | TP6 |BW7 | SP7 |WP7| TP7
W
Reset| O 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
Reg Base + 0x0040 (PBRIDGE_x_OPACRO0); Base + 0x0044 (PBRIDGE_x_OPACR1); Base + 0x0048
Addr (PBRIDGE_x_OPACR?2); Base + 0x004C (PBRIDGE_B_OPACR?3)

Figure 5-4. Off-platform Peripheral Access Control Registers (PBRIDGE_x_OPACRN)

Table 5-5. PBRIDGE_x_PACRn and PBRIDGE_x_OPACRn

Field Descriptions

Bits

Name

Description

0,4,8,12, 16,
20, 24, 28

Bwn!

Buffer writes. Determines whether write accesses to this peripheral are allowed to
be buffered. Write accesses not bufferable by default

0 Write accesses to this peripheral are not bufferable by the PBRIDGE.

1 Write accesses to this peripheral are allowed to be buffered by the PBRIDGE.
Note: In PBRIDGE_A_ PACRO and PBRIDGE_B_PACRO, the BWO bit is not
writable.

1,5,9, 13,17,
21, 25, 29

SPn

Supervisor protect. Determines whether the peripheral requires supervisor

privilege level for access. Supervisor privilege level required by default.

0 This peripheral does not require supervisor privilege level for accesses.

1 This peripheral requires supervisor privilege level for accesses. The
PBRIDGE_x_MPCR[MPLy] control bit for the master must be set. If not, the
access is terminated with an error response and no peripheral access is
initiated on the slave bus.
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Table 5-5. PBRIDGE_x_PACRn and PBRIDGE_x_OPACRnN
Field Descriptions (Continued)

Bits Name Description
2,6,10, 14, 18, WPn Write protect. Determines whether the peripheral allows write accesses. Write
22,26, 30 accesses allowed by default.

0 This peripheral allows write accesses.
1 This peripheral is write protected. If a write access is attempted, the access is
terminated with an error response and no peripheral access is initiated on the

slave bus.
3,7,11, 15, 19, TPn Trusted protect. Determines whether the peripheral allows accesses from an
23,27,31 untrusted master.

0 Accesses from an untrusted master are allowed.

1 Accesses from an untrusted master are not allowed. If an access is attempted
by an untrusted master, the access is terminated with an error response and no
peripheral access is initiated on the slave bus.

1 1n PBRIDGE_A_PACRO and PBRIDGE_B_PACRO, the BWO bit is not writable.

Presence or absence of a module’s 4-bit access field in either a PBRIDGE x PACR or
PBRIDGE_x_OPACR is based on whether the associated peripheral is present on the device. When
absent, the corresponding field is not implemented and will read as 0’s. Writes will be ignored.

NOTE

Table 5-6 lists all of the access fields in the PACRs and OPACRs in both
PBRIDGE_A and PBRIDGE_B, and each of the associated peripherals
present on the MPC5553/MPC5554.

Table 5-6. PACR/OPACR Access Control Registers and Peripheral Mapping

Registe Adaress | PPN | Penpners | ccess et
PBRIDGE_A

PBRIDGE_A_PACRO | PBRIDGE_A_Base + 0x020 0 PBRIDGE_A 0b0101
1-7 — 0b0000

PBRIDGE_A_OPACRO | PBRIDGE_A_Base + 0x040 0 FMPLL 0b0100
1 EBI Control 0b0100

2 Flash Control 0b0100

3 — 0b0100

4 SIU 0b0100

5-7 — 0b0100

PBRIDGE_A OPACR1 | PBRIDGE_A Base + 0x044 0 eMIOS 0b0100
1-7 — 0b0100
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Table 5-6. PACR/OPACR Access Control Registers and Peripheral Mapping (Continued)

Regioe Adcress | (PRI | Perhersl | pcoess feld
PBRIDGE_A OPACR2 | PBRIDGE_A_ Base + 0x048 0 eTPU 0b0100
1 — 0b0100
2 eTPU PRAM 0b0100
3 eTPU PRAM 0b0100
Mirror
4 eTPU SCM 0b0100
5-7 — 0b0100
PBRIDGE_B
PBRIDGE_B_PACRO | PBRIDGE_B_Base + 0x020 0 PBRIDGE_B 0b0101
1 XBAR 0b0100
2-7 — 0b0000
PBRIDGE_B_PACR2 | PBRIDGE_B_Base + 0x028 0 ESCM 0b0100
eDMA 0b0100
2 INTC 0b0100
3! FEC! 0b0100
4-7 — 0b0000
PBRIDGE_B_OPACRO | PBRIDGE_B_Base + 0x040 0 eQADC 0b0100
1-3 — 0b0100
42 DSP|_A2 0b0100
5 DSPI_B 0b0100
6 DSPI_C 0b0100
7 DSPI_D 0b0100
PBRIDGE_B_OPACR1 | PBRIDGE_B_Base + 0x044 0-3 — 0b0100
4 eSCI_A 0b0100
5 eSCl_B 0b0100
6-7 — 0b0100
PBRIDGE_B_OPACR2 | PBRIDGE_B_Base + 0x048 0 FlexCAN_A 0b0100
12 FlexCAN_B 2 0b0100
2 FlexCAN_C 0b0100
37 — 0b0100
PBRIDGE_B_OPACR3 | PBRIDGE_B_Base + 0x04C 0-6 — 0b0100
7 BAM 0b0100

1 In MPC5553 only, not present in MPC5554
2 |n MPC5554 only, not present in MPC5553
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5.4  Functional Description

The PBRIDGE serves as an interface between a system bus and the peripheral (slave) bus. It functions as
a protocol translator. Support is provided for generating a pair of 32-bit peripheral accesses when targeted
by a 64-bit system bus access. No other bus-sizing access support is provided.

Accesses that fall within the address space of the PBRIDGE are decoded to provide individual module
selects for peripheral devices on the slave bus interface.

5.4.1 Access Support

Aligned 64-bit accesses, aligned word and halfword accesses, as well as byte accesses are supported for
32-bit peripherals. Peripheral registers must not be misaligned, although no explicit checking is performed
by the PBRIDGE.

NOTE
Data accesses that cross a 32-bit boundary are not supported.

5.4.2 Peripheral Write Buffering

The PBRIDGE provides programmable write buffering capability to allow certain write accesses to be
buffered in the PBRIDGE for later completion, while terminating the system bus access early. This
provides improved performance in systems where frequent writes to a slow peripheral are performed.
Write buffering must only be enabled for masters and peripherals for which an error termination from the
slave bus will either not occur, or is safe to ignore.

When write buffering is enabled, all accesses through the PBRIDGE will still occur in-order; no bypassing
of buffered writes is supported.

Write buffering is controllable on a per-master and per-peripheral basis.
NOTE

Write buffering will cause the processor core to believe that the write has
completed before it actually has completed in the peripheral. If write
buffering is enabled for a peripheral, the actual write will take an additional
two system clock cycles plus any additional system clock cycles that the
register needs. Most registers in the MPC5500 family only will delay the
write by two clock cycles, but some registers will take longer. This early
termination, as seen by the processor core, can defeat the mbar or msync
instruction between the write to clear a flag bit and the write to the
INTC_EOIR. Refer to Section 10.4.3.1.2, “End-of-Interrupt Exception
Handler.” Therefore, if write buffering is enabled for a peripheral that has a
flag bit, insert instructions between the mbar or msync instruction and the
write to the INTC_EOIR that will consume at least the number of system
clock cycles that the actual write is delayed.

5.4.2.1 Read Cycles

Read accesses are possible with the PBRIDGE when the requested access size is 32-bits or smaller, and is
not misaligned across a 32-bit boundary. 64-bit data reads (not instruction) are not supported.
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5.4.2.2 Write Cycles

Write accesses are possible with the PBRIDGE when the requested access size is 32-bits or smaller.
Misaligned writes that cross a 32-bit boundary are not supported. 64-bit data writes (not instruction) are
not supported.

5.4.2.3 Buffered Write Cycles

Single clock write responses to the system bus are possible with the PBRIDGE when the requested write
access is bufferable. If the requested access does not violate the permissions check, and if both master and
peripheral are enabled for buffering writes, the PBRIDGE will internally buffer the write cycle. The write
cycle is terminated early with zero system bus wait states. The access proceeds normally on the slave
interface, but error responses are ignored.

All accesses are initiated and completed in order on the slave interface, regardless of buffering. If the
buffer is full, a following write cycle will stall until it can either be buffered (if bufferable) or can be
initiated. If the buffer has valid entries, a following read cycle will stall until the buffer is emptied and the
read cycle can be completed.

5.4.3 General Operation

Slave peripherals are modules that contain readable/writable control and status registers. The system bus
master reads and writes these registers through the PBRIDGE. The PBRIDGE generates module enables,
the module address, transfer attributes, byte enables, and write data as inputs to the slave peripherals. The
PBRIDGE captures read data from the slave interface and drives it on the system bus.

Separate interface ports are provided for on-platform and off-platform peripherals. The distinction
between on-platform and off-platform is made to allow platform-based designs incorporating the
PBRIDGE to separate the interface ports to allow for ease of timing closure. In addition, module selects
and control register storage for on-platform peripherals are allocated at synthesis time, allowing only
needed resources to be implemented. Off-platform module selects and control register storage do not have
the same degree of configurability.
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The modules that are on-platform and those that are off-platform are detailed in Table 5-7.
Table 5-7. On-Platform and Off-Platform Peripherals

On-Platform Off-Platform
Enhanced Direct Memory Access (eDMA) Deserial Serial Peripheral Interface (DSPI)
PBridge A and B Enhanced Queued Analog-to-Digital Converter (eQADC)
Interrupt Controller (INTC) Enhanced Serial Communication Interface (eSClI)
Error Correction Status Module (ECSM) FlexCAN Controller Area Network
Fast Ethernet Controller (FEC) Boot Assist Module (BAM)
System Bus Crossbar Switch (XBAR) System Integration Unit (SIU)

Enhanced Modular Input/Output Subsystem (eMIOS)

Frequency Modulated Phase Locked Loop (FMPLL)

Enhanced Time Processing Unit (eTPU)

External Bus Interface (EBI)

Flash Bus Interface Unit (FBIU)

The PBRIDGE occupies a 64 Mbyte portion of the address space. A 0.5 Mbyte portion of this space is
allocated to on-platform peripherals. The remaining 63.5 Mbytes are available for off-platform devices.
The register maps of the slave peripherals are located on 16-Kbyte boundaries. Each slave peripheral is
allocated one 16-Kbyte block of the memory map, and is activated by one of the module enables from the
PBRIDGE. Up to thirty-two 16-Kbyte external slave peripherals may be implemented, occupying
contiguous blocks of 16 Kbytes. Two global external slave module enables are available for the remaining
63 Mbytes of address space to allow for customization and expansion of addressed peripheral devices. In
addition, a single non-global module enable is also asserted whenever any of the 32 non-global module
enables is asserted.

The PBRIDGE is responsible for indicating to slave peripherals if an access is in supervisor or user mode.
The PBRIDGE may block user mode accesses to certain slave peripherals or it may allow the individual
slave peripherals to determine if user mode accesses are allowed. In addition, peripherals may be
designated as write-protected. The PBRIDGE supports the notion of trusted masters for security purposes.
Masters may be individually designated as trusted for reads, trusted for writes, or trusted for both reads
and writes, as well as being forced to look as though all accesses from a master are in user mode privilege
level.

The PBRIDGE also supports buffered writes, allowing write accesses to be terminated on the system bus
in a single clock cycle, and then subsequently performed on the slave interface. Write buffering is
controllable on a per-peripheral basis. The PBRIDGE implements a two-entry 32-bit write buffer.
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5.5 Revision History

Table 5-8. Changes to MPC5553/5554 RM for Rev. 4.0 Release

Description of Change

« Added a NOTE to Section 5.3.1.2, “Peripheral Access Control Registers (PBRIDGE_x_PACR) and Off-Platform Peripheral
Access Control Registers (PBRIDGE_x_OPACR)” :
“PBRIDGE_x_PACR and PBRIDGE_x_OPACR should be written with a read/modify/write for code compatibility.”

Table 5-9. Changes to MPC5553/5554 RM for Rev. 5.0 Release

Description of Change

« Corrected the presentation of bits 20-31 in the Master Privilege Control Registers (PBRIDGE_x_MPCR) diagram to
indicate that the bits are readable and writable, even though they're not defined.
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Chapter 6
System Integration Unit (SIV)

6.1 Introduction

This chapter describes the MPC5553/MPC5554 system integration unit (SIU), which controls MCU reset
configuration, pad configuration, external interrupt, general-purpose 1/0 (GPIO), internal peripheral
multiplexing, and the system reset operation.
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System Interface Unit (SIVU)

6.1.1 Block Diagram

Figure 6-1 is a block diagram of the SIU. The signals shown are external pins to the device. The SIU
registers are accessed through the crossbar switch. The power-on reset detection module, pad interface/pad
ring module, and peripheral 1/0 channels are external to the SIU.

Y

Pad Configuration
A
P%vgiz?n > Reset  [< 2 <«—X] RESET
Detection > Conuoller > > RSTOUT
< <X IRQ[O]
External o
IRQ/ < ~ T=Te]
¢ dge < : <—[X. IRQ[1]
SIU Detects . > °
Registers < < & IRQILS]
> Pad
Reset < > Interface/ [<—>{X] BOOTCFG[0] GPIO[211]
> ) . > Pad
Configuration | ¢ > Ring [<>X BOOTCFG[1] GPIO[212]
> <—>{X| WKPCFG_GPIO[213]
< > <—>{X] CS[0]_GPIO[0]
vl oepo < > <—>X] CS[1]_GPIO[1]
< > <—>X| PLLCFG[1]_GPIO[209]
L, Y Y Y
IRQ Inputs, IMUX Peripheral
DSPI Signals, & <—> 1/0 Channels
eQADC Triggers

Figure 6-1. SIU Block Diagram

6.1.2 Overview

The MPC5553/MPC5554 system integration unit (SIU) controls MCU reset configuration, pad
configuration, external interrupt, general-purpose 1/0O (GPIO), internal peripheral multiplexing, and the
system reset operation. The reset configuration module contains the external pin boot configuration logic.
The pad configuration module controls the static electrical characteristics of 1/0 pins. The GP1O module
provides uniform and discrete input/output control of the 1/O pins of the MCU. The reset controller
performs reset monitoring of internal and external reset sources, and drives the RSTOUT pin. The SIU is
accessed by the e200z6 core through the system bus crossbar switch (XBAR) and the peripheral bridge A
(PBRIDGE_A).
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6.1.3

System Interface Unit (SIU)

Features

Features include:

6.1.4

6.1.5

System configuration

— MCU reset configuration via external pins

— Pad configuration control

System reset monitoring and generation

— Power-on reset support

— Reset status register providing last reset source to software
— Glitch detection on reset input

— Software controlled reset assertion

External interrupt

— 16 external interrupt requests, IRQ[0:15], for the MPC5554
15 external interrupt requests, IRQ[0:5, 7:15], for the MPC5553

— Rising- or falling-edge event detection

— Programmable digital filter for glitch rejection

GPIO

— GPIO function: 214 GPIO 1/0O pins on the MPC5554; 177 GPIO pins on the MPC5553.
— Dedicated input and output registers for each GP10O pin.

Internal multiplexing

— Allows serial and parallel chaining of DSPIs

— Allows flexible selection of eQADC trigger inputs

— Allows selection of interrupt requests between external pins and DSPI

Modes of Operation

Normal Mode

In normal mode, the SIU provides the register interface and logic that controls system configuration, the
reset controller, and GPIO. The SIU continues operation with no changes in stop mode.

6.1.6

Debug Mode

SIU operation in debug mode is identical to operation in normal mode.
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System Interface Unit (SIVU)

6.2  External Signal Description

Table 6-1 lists the external pins used by the SIU.
Table 6-1. SIU Signal Properties

Signal Name Signal Function nge Eide Up/PDL:)l\anl
Resets
RESET Reset Input Input — Up
RSTOUT Reset Output Output Slow —
System Configuration
GPIO[O:21O]2 General-Purpose 1/10 I/O Slow Up/Down
BOOTCFG[O]_3 Boot Configuration Input Input Slow Down
GPIO[211] General-Purpose 1/10 110 Up/Down
BOOTCFG[1]_ Boot Configuration Input / Input Slow Down
GPIO[212] General-Purpose 110 1/0 Up/Down
WKPCFG Weak Pull Configuration Pin / Input Slow Up
GPIO[213] General-Purpose 1/10 1/0 Up/Down
External Interrupt

mgggggi %Eéiﬂ?ﬁ] External Interrupt Request Input Input Slow —4

1 Internal weak pullup/down. The reset weak pullup/down state is given by the pullup/down state for the primary

pin function. For example, the reset weak pullup/down state of the BOOTCFG[0]_GPIO[211] pin is weak pullup
enabled.

The GPIO and IRQ signals are multiplexed with other functions on the chip.
BOOTCFG]IO0] is not available on the 208 package.

The weak pullup/down state at reset for the IRQ signals depends on the muxed signals that share the pin. The
weak pullup/down state for the IRQ pins is as follows:

IRQ[0, 1, 4,5, 6,7,12,13,14]: Up

IRQ[2, 3, 15]: Down

1RQ[8:11]: WKPCFG

6.2.1 Detailed Signal Descriptions

6.2.1.1 Reset Input (RESET)

The RESET pinis an active-low input. The RESET pin is asserted by an external device during a power-on
or external reset. The internal reset signal asserts only if the RESET pin asserts for 10 clock cycles.
Assertion of the RESET pin while the device is in reset causes the reset cycle to start over. The RESET
pin has a glitch detector that detects spikes greater than two clock cycles in duration that fall below the
switch point of the input buffer logic of the Vppgy input pins. The switch point lies between the maximum
VL and minimum V,y specifications for the Vppgy input pins.
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System Interface Unit (SIU)

6.2.1.2  Reset Output (RSTOUT)

The RSTOUT pin is an active-low output that uses a push/pull configuration. The RSTOUT pin is driven
to the low state by the MCU for all internal and external reset sources. After the negation of the RESET
input, RSTOUT is asserted for 2404 clock cycles; if the PLL is configured for dual-controller mode,
RSTOUT is asserted for 16004 clocks.

The RSTOUT pin can also be asserted for 2400 clock cycles by a write to the SER bit of the system reset
control register (SIU_SRCR).

NOTE
During an internal power-on-reset (POR), RSTOUT is tri-stated.

6.2.1.3 General-Purpose I/O Pins (GPI10[0:210])

The GPIO pins provide general-purpose input and output function. The GPIO pins are generally
multiplexed with other 1/0O pin functions. Each GPIO input and output is separately controlled by an
eight-bit input (SIU_GPDI) or output (SIU_GPDO) register. Refer to Section 6.3.1.13, “GPIO Pin Data
Output Registers 0-213 (SIU_GPDOn),” and Section 6.3.1.14, “GPIO Pin Data Input Registers 0-213
(SIU_GPDIn).”

6.2.1.4 Boot Configuration Pins (BOOTCFGJ[0:1])

The boot configuration pins specify the boot mode initiated by the boot assist module (BAM) program.
BOOTCFG[0:1] are input pins that are sampled 4 clock cycles before the negation of the RSTOUT pin,
and the values latched are stored in the reset status register (SIU_RSR). This occurs for all reset sources
except a debug port reset and a software external reset. The BOOTCFGJO0:1] pins are sampled, if the
RSTCFG pin is asserted during reset. Otherwise, if the RSTCFG pin is negated during reset, the
BOOTCFG[0:1] pins are not sampled, the BAM defaults to boot from internal flash, and the BOOTCFG
field in the SIU_RSR is set to the boot from internal flash value (0b00). The latched BOOTCFGJ[0:1]
values are also driven as output signals from the SIU.

The BOOTCFG pin values are used only if the RSTCFG pin is asserted during the assertion of RSTOUT.
Otherwise, the default values for the BOOTCFG bits in the SIU_RSR are used. For more information on
the default values in the SIU_RSR register, see Section 6.3.1.2, “Reset Status Register (SIU_RSR).

Table 6-2. BOOTCFG[0:1] Configuration

Value Meaning

0b00 Boot from Internal flash memory

0bO1 FlexCAN / eSCI bBoot

0b10 Boot from external memory (no arbitration)
0Obl1 Boot from external memory (external arbitration)
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System Interface Unit (SIVU)

6.2.1.5 I/0 Pin Weak Pullup Reset Configuration Pin (WKPCFG)

The WKPCFG pin is applied at the assertion of the internal reset signal (indicated by the assertion of
RSTOUT), and is sampled 4 clock cycles before the negation of the RSTOUT pin. The value is used to
configure whether the eTPU and eMIOS pins are connected to internal weak pullup or weak pulldown
devices after reset. The value latched on the WKPCFG pin at reset is stored in the reset status register
(SIU_RSR), and is updated for all reset sources except the debug port reset and software external reset.
The setting of the WKPCFG pin must be valid until the negation of RSTOUT.

6.2.1.6  External Interrupt Request Input Pins (IRQ[0:15])

The MPC5554 uses 16 interrupt request signals IRQJ0:15]; the MPC5553 uses 15 interrupt request signals
IRQ[0:5,7:15] to connect to the SIU IRQ inputs. SIU_ETISR select register 1 is used to select the input
pins for the IRQs.

The digital filter length field in the IRQ digital filter register (SIU_IDFR) specifies the minimum number
of system clocks the IRQ signals must hold a logic level to produce a valid state change. Each IRQ has a
counter that increments at the system clock rate to count the number of transitions between the rising- and
falling-edge events. To enable an IRQ counter, enable the rising- or falling-edge event for the IRQ. When
the number of transitions between the rising-edge and falling-edge events equal the value specified in the
digital filter length field in the SIU_IDFR register, the current IRQ filtered state is latched. If the previous
filtered state does not match the current filtered state, and the rising- or falling-edge event is enabled, the
IRQ flag bit in the external interrupt status register (SIU_EISR) is set to 1. For example, if the previous
filtered state was logic zero, and the current latched state is logic one, and the rising-edge event is enabled
for the IRQ signal, the IRQ flag bit is set to 1.

When the IRQ counter is not enabled, the state of the IRQ signal is held in the current and previous state
latches. The IRQ counter operates independently of the IRQ flag bit or overrun flag bit. Clearing the IRQ
flag bit or the overrun flag bit does not clear or reload the IRQ counter.

Enable rising- or falling-edge events by setting bits in the SIU_IREER or the SIU_IFEER. SIU_IREER
and SIU_IFEER can be configured such that only rising-edge events can set flag bits, or only falling-edge
events can set flag bits, or both rising- and falling-edge events can set flag bits. Refer to Section 6.3.1.4,
“External Interrupt Status Register (SIU_EISR)” for more information about the external interrupt
mechanism.

6.2.1.6.1 External Interrupts

The IRQ[n] pins map to 16 independent interrupt request outputs from the SIU. An interrupt request is
asserted when the corresponding IRQ flag bit is set in the External Interrupt Status Register (SIU_EISR)
with the corresponding DMA/interrupt request enable bit set in the DMA/interrupt request enable register
(SIU_DIRER) and the corresponding DMA/interrupt select bit cleared in the DMA/interrupt request select
register (SIU_DIRSR). The IRQ flag bit is set when an event as defined by the IRQ rising-edge event
enable register (SIU_IREER) occurs on the corresponding IRQ[n] pin.
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System Interface Unit (SIU)

6.2.1.6.2 DMA Transfers

The IRQ[n] pins map to 16 independent DMA request outputs from the SIU. A DMA request is asserted
when the corresponding IRQ flag bit is set in SIU_EISR, with the corresponding DMA/interrupt request
enable bitsetin SIU_DIRER, and the corresponding DMA/interrupt select bit set in SIU_DIRSR. ADMA
done signal is input to the SIU for each DMA request output. The assertion of a DMA done signal clears
the corresponding IRQ flag bit.

6.2.1.6.3 Overruns

An overrun interrupt request exists for each overrun flag in the SIU. An overrun occurs if an edge-triggered
event occurs on an IRQ[n] pin while the corresponding IRQ flag bit is set in SIU_EISR. An overrun
interrupt request is asserted if any of the same bit locations are set in the overrun status register
(SIU_OSR), and the overrun request enable register (SIU_ORER). The SIU outputs one overrun interrupt
request that is the logical OR of all of the overrun interrupt requests.

6.2.1.6.4 Edge Detects

The IRQ[n] pins can be used as edge-detect pins. Edge-detect operation is enabled by selecting rising- or
falling-edge events in the IRQ rising-edge event enable register (SIU_IREER), with DMA/interrupt
requests disabled. The external IRQ status register reflects whether the desired edge has been captured on
each pin.

6.3 Memory Map/Register Definition

Table 6-3 is the address map for the SIU registers. All register addresses are given as an offset of the SIU
base address.

Table 6-3. SIU Address Map

Address Register Name Register Description Bits
Base (OxC3F9_0000) — Reserved —
Base + 0x0004 SIU_MIDR MCU ID register 32
Base + 0x0008 — Reserved —
Base + 0x000C SIU_RSR Reset status register 32
Base + 0x0010 SIU_SRCR System reset control register 32
Base + 0x0014 SIU_EISR SIU external interrupt status register 32
Base + 0x0018 SIU_DIRER DMA/interrupt request enable register 32
Base + 0x001C SIU_DIRSR DMA/interrupt request select register 32
Base + 0x0020 SIU_OSR Overrun status register 32
Base + 0x0024 SIU_ORER Overrun request enable register 32
Base + 0x0028 SIU_IREER IRQ rising-edge event enable register 32
Base + 0x002C SIU_IFEER IRQ falling-edge event enable register 32
Base + 0x0030 SIU_IDFR IRQ digital filter register 32
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System Interface Unit (SIVU)

6.3.1

Table 6-3. SIU Address Map (Continued)

Address Register Name Register Description Bits
Base + 0x0034— . Reserved .
Base + Ox003F
Base + 0x0040— SIU_PCRO- ) . .
Base + 0x020C SIU_PCR230 Pad configuration registers 0—230 16
Base + Ox020E— . Reserved .
Base + OxO5FF
Base + 0x0600— SIU_GPDOO0- . .
Base + 0X06D5 SIU_GPDO213 GPIO pin data output registers 0—213 8
Base + 0x06D6— . Reserved .
Base + OxO7FF
Base + 0x0800— SIU_GPDI . . .
Base + 0x08D5 [0:213] GPIO pin data input registers 0-213 8
Base + 0x08D6— . Reserved .
Base + Ox08FF
Base + 0x0900—- . . .
Base + 0x0903 SIU_ETISR eQADC trigger input select register 32
Base + 0x0904— . .
Base + 0x0907 SIU_EIISR External IRQ input select register 32
Base + 0x0908— . .
Base + 0X090B SIU_DISR DSPI input select register 32
Base + 0x090C— . Reserved .
Base + Ox097F
Base + 0x0980 SIU_CCR Chip configuration register 32
Base + 0x0984 SIU_ECCR External clock control register 32
Base + 0x0988 SIU_CARH Compare A high register 32
Base + 0x098C SIU_CARL Compare A low register 32
Base + 0x0990 SIU_CBRH Compare B high register 32
Base + 0x0994 SIU_CBRL Compare B low register 32
Base + 0x0998— . Reserved .
Base + Ox09FF

Register Descriptions

The figures that describe the MPC5553/MCP5554 registers use the following notational conventions in
this section:

wlc A write instruction of 1 clears the bit to 0.

— Not applicable.

Reserved or unimplemented bit. Do not write to this bit.
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System Interface Unit (SIU)

6.3.1.1  MCU ID Register (SIU_MIDR)

The SIU_MIDR contains the part identification number and mask revision number specific to the device.
The part number is a read-only field that is mask programmed with the part number of the device. The part
number is changed if a new module is added to the device or a memory size is changed, for example. It is
not changed for bug fixes or process changes. The mask number is a read-only field that is mask
programmed with the specific mask revision level of the device. The current value applies to revision 0
and will be updated for each mask revision.

The MCU ID register is 32-bits. Figure 6-2 shows the MPC5553 MCU ID register values.

Address: Base + 0x0004 Access: Read only [0:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R PARTNUM
w

Reset pinvalue 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1

Address: Base + 0x0004 Access: Read only [ 24:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| O 0 0 0 0 0 0 0 MASKNUM_MAJOR MASKNUM_MINOR
w

Reset pinvalue 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 6-2. MPC5553 MCU ID Register (SIU_MIDR)

Figure 6-3 shows the MPC5554 MCU ID register values.

Address: Base + 0x0004 Access: Read only [0:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R PARTNUM
w

Reset 416 default 0

o
o
o
o
o
o
o
o
o
o
o

0 0 0 0
Reset 416 pin CSPY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Address: Base + 0x0004 Access: Read only [24:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| O 0 0 0 0 0 0 0 MASKNUM_MAJOR MASKNUM_MINOR
w

Reset 416 default 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o
o

0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-3. MPC5554 MCU ID Register (SIU_MIDR)
1 The 416 CSP refers to the reset values for 496 pin assembly.

Reset 416 pin CSP!
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System Interface Unit (SIVU)

Table 6-4. SIU_MIDR Field Descriptions (continued)

Register Bits

Field Name Description

0-15 MCU part number. Read-only, mask programmed part identification number of the
PARTNUM MCU. Reads 0x00 for the MPC5554. For the MPC5553 the value is 0x53.

16-23 Reserved.

24-27 Major revision number of MCU mask. Read-only, mask programmed mask number of

the MCU. Reads 0x0 for the initial mask set of the MPC5554 and the MPC5553, and

MASKNUM_MAJOR .
- changes sequentially for each mask set.

Minor revision number of MCU mask. Read-only, mask programmed mask number of
the MCU. Reads 0xO for the initial mask set of the MPC5554 and the MPC5553, and
changes sequentially for each mask set.

28-31
MASKNUM_MINOR

6.3.1.2 Reset Status Register (SIU_RSR)

The SIU_RSR reflects the most recent source, or sources of reset, and the state of the configuration pins
at the time the reset occurred. This register contains one bit for each reset condition that can generate a
reset: power-on reset (POR), external, software system, software external reset, watchdog, loss of PLL
lock, loss of clock, or checkstop reset. A reset status bit that is set to 1 indicates that the last interrupt
request caused a reset. After the bit is set, the reset source status bits in the SIU_RSR remain set until
another reset occurs. In the following situations, more than one reset bit is set:

» If a power-on reset request has negated resulting in the MPC5553/MPC5554 in reset, and an
external reset is requested, both the power-on and external reset status bits are set. In this case, the
MPC5553/MPC5554 started the reset sequence due to a power-on reset request, but ended the reset
sequence after an external reset request.

» If a software external reset is requested, the SERF flag bit is set, but no previously set bits in the
SIU_RSR are cleared. The SERF bit is cleared by writing a 1 (write 1 to clear) to the bit location
or when another reset source is asserted.

» If any of the loss-of-clock, loss-of-lock, watchdog, or checkstop reset requests occur on the same
clock cycle, and a higher priority reset source is not requesting reset (see Table 6-5), the reset status
bits for all of the requesting resets are set.

Simultaneous reset requests are prioritized. When reset requests of different priorities occur on the same
clock cycle, the lower priority reset request is ignored. Only the highest priority reset request's status bit is
set. Except for a power-on reset request or writing a 1 to the SERF bit, all reset requests of any priority are
ignored until the MPC5553/MPC5554 exits reset.

Table 6-5. Reset Source Priorities

Reset Source Priority
Power-on reset (POR) and external reset (Group 0) Highest
Software system reset (Group 1) Next highest (< Highest & > Next lowest)
Loss of clock, loss of lock, watchdog, checkstop (Group 2) Next lowest ( > Lowest & < Next highest)
Software external reset (Group 3) Lowest

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Address: Base + 0x000C

System Interface Unit (SIU)

Access: Read[0:5, 14:16, 29:31]/Write[15, 31]

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

R| PORS | ERS | LLRS | LCRS | WDRS | CRS 0 0 0 0 0 0 0 0 SSRS | SERF

W wlc
Reset! 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Address: Base + 0x000C

Access: Read[0:5, 14:16, 29:31]/Write[15, 31]

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R Z\IIZIEBPZ 0 0 0 0 0 0 0 0 0 0 0 0 BOOTCFG
RGF
W
Reset! U2 0 0 0 0 0 0 0 0 0 0 0 0 ud 0

1 The reset status register receives its reset values during power-on reset.
2 The reset value of the WKPCFG bit is determined by the value on the WKPCFG pin at reset.
3 The reset value of the BOOTCFG field is determined by the values on the BOOTCFGJ0:1] pins at reset.

Figure 6-4. Reset Status Register (SIU_RSR)

Table 6-6. SIU_RSR Field Descriptions

Register Bit Range N
Field Name Description
Power-on reset status.
0 0 Another reset source has been acknowledged by the reset controller since the last assertion of the
power-on reset input.
PORS .
1 The power-on reset input to the reset controller has been asserted and no other reset source has
been acknowledged since that assertion of the power-on reset input except an external reset.
External reset status.
1 0 The last reset source acknowledged by the reset controller was not a valid assertion of the RESET
ERS pin.
1 The last reset source acknowledged by the reset controller was a valid assertion of the RESET pin.
) Loss-of-lock reset status.
LLRS 0 The last reset source acknowledged by the reset controller was not a loss of PLL lock reset.
1 The last reset source acknowledged by the reset controller was a loss of PLL lock reset.
3 Loss-of-clock reset status.
LCRS 0 The last reset source acknowledged by the reset controller was not a loss-of-clock reset.
1 The last reset source acknowledged by the reset controller was a loss-of-clock reset.
4 Watchdog timer/debug reset status.
WDRS 0 The last reset source acknowledged by the reset controller was not a watchdog timer or debug reset.
1 The last reset source acknowledged by the reset controller was a watchdog timer or debug reset.
5 Checkstop reset status.
CRS 0 The last reset source acknowledged by the reset controller was not an enabled checkstop reset.
1 The last reset source acknowledged by the reset controller was an enabled checkstop reset.
6-13 Reserved.
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Table 6-6. SIU_RSR Field Descriptions (Continued)

Register Bit Range Description
1 Software system reset status.
SSRS 0 The last reset source acknowledged by the reset controller was not a software system reset.
1 The last reset source acknowledged by the reset controller was a software system reset.
Software external reset flag. Read/write.
15 0 This bit was cleared by a write of 1, or the software external reset input to the reset controller has
SERF not been asserted.
1 A software external reset input was asserted to the reset controller while this bit was a 0.
Weak pull configuration pin status.
16 0 The WKPCFG pin latched during the last reset was a logical 0 and weak pulldown is the default
WKPCFG setting.
1 The WKPCFG pin latched during the last reset was a logical 1 and weak pullup is the default setting.
17-28 Reserved.
Reset configuration pin status. The BOOTCFG field is used by the BAM program to determine the
location of the reset configuration halfword. Holds the value of the BOOTCFG pins that were latched
on the last negation of the RSTOUT pin, if the RSTCFG pin was asserted. If the RSTCFG pin was not
29-30 asserted .at the last negation of RSTOUT, and the lower half or Ieast.sigryificant halfword of the
BOOTCEG censorship control word equals OxFFFF or 0x0000, the BOOTCFG field is set to the value 0b10.
Otherwise, if the RSTCFG pin was negated at the last negation of RSTOUT and the lower half of the
censorship control word does not equal OxXFFFF or 0x0000, then the BOOTCFG field is set to the value
0b00. Refer to Table 4-5 for a translation of the reset configuration halfword location from the
BOOTCEFG field value.
Reset glitch flag. Set by the reset controller when a glitch is detected on the RESET pin. This bit is
a1 cleared by the assertion of the power-on reset input to the reset controller, or a write of 1 to the RGF
RGE bit. Refer to Section 6.4.2.1, “RESET Pin Glitch Detect,” for more information on glitch detection.
0 No glitch has been detected on the RESET pin.
1 A glitch has been detected on the RESET pin.

6.3.1.3 System Reset Control Register (SIU_SRCR)

The SIU_SRCR enables software to generate a system or external reset. A system reset invoked by
software causes an internal reset. An external reset invoked by software asserts RSTOUT on the external
IRQ pin. When written to 1, the SER bit automatically clears.
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Address: Base + 0x0010 Access: Read / Write[0:1, 16]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SSR! | SER
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0010 Access: Read / Write[0:1, 16]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CRE
w
Reset 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 The SSR bit always reads as 0. A write of 0 to this bit has no effect.
2 The CRE bitis setto 1 by POR. Other resets sources do not reset the bit value.

Figure 6-5. System Reset Control Register (SIU_SRCR)

Table 6-7. SIU_SRCR Field Descriptions

Regll:si;el(; i‘;ﬁiﬂge Description
Software system reset. Used to generate a software system reset. Writing a 1 to this bit causes an
0 internal reset. The software system reset is processed as a synchronous reset. The bit is
SSR automatically cleared on the assertion of any other reset source except a software external reset.
0 Do not generate a software system reset.
1 Generate a software system reset.
Software external reset. Used to generate a software external reset. Writing a 1 to this bit asserts
RSTOUT for 2400 clocks, but the internal reset is not asserted. The SER bit is automatically cleared
when the software external reset completes, or any other reset source asserts a reset. After an
1 software external reset is invoked, RSTOUT negates if this bit is cleared before the 2400 clock period
expires.
SER
0 Do not generate a software external reset.
1 Generate a software external reset.
Note: If the PLL is configured for dual controller mode, writing a 1 to SER asserts RSTOUT for 16000
clocks. Refer to Section 4.2.2, “Reset Output (RSTOUT).
2-15 Reserved.
Checkstop reset enable. Writing a 1 to this bit enables a reset when the checkstop reset request input
16 is asserted. The checkstop reset request input is a synchronous internal reset source. The CRE bit
CRE defaults to checkstop reset enabled at POR. If this bit is cleared, it remains cleared until the next POR.
0 No reset occurs when the checkstop reset input to the reset controller is asserted.
1 Areset occurs when the checkstop reset input to the reset controller is asserted.
17-31 Reserved.

6.3.1.4 External Interrupt Status Register (SIU_EISR)

The SIU_EISR is used to record edge-triggered events on the IRQ[0]-IRQ[15] inputs to the SIU. When
an edge-triggered event is enabled in the SIU_IREER or SIU_IFEER for an IRQ[n] input and then sensed,
the corresponding SIU_EISR flag bit is set. The IRQ flag bit is set regardless of the state of the
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corresponding DMA/interrupt request enable bitin SIU_DIRER. The IRQ flag bit remains set until cleared
by software or through the servicing of a DMA request. The IRQ flag bits are cleared by writing a 1 to the
bits. A write of 0 has no effect.

Address: Base + 0x0014 Access: Read / Write[16:31]
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0014 Access: Read / Write[16:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R| EIF15 | EIF14 | EIF13 | EIF12 | EIF11 | EIF10 | EIF9 | EIF8 | EIF7 | EIF6 | EIF5 | EIF4 | EIF3 | EIF2 | EIF1 | EIFO

W| wlc | wlc | wlc wlc | wilc | wlc | wlc | wic | wlc | wlc | wic | wlc | wlc | wic | wlc | wlc

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

Figure 6-6. SIU External Interrupt Status Register (SIU_EISR)

Table 6-8. SIU_EISR Field Descriptions

Register Bit Range .
Field Name Function
0-15 Reserved.
External interrupt request flag n. This bit is set when an edge-triggered event occurs
16-31 on the corresponding IRQ[n] input. L
EIFn 0 No edge-triggered event has occurred on the corresponding IRQ[n] input.
1 An edge-triggered event has occurred on the corresponding IRQ[n] input.

6.3.1.5 DMA/Interrupt Request Enable Register (SIU_DIRER)

The SIU_DIRER allows the assertion of a DMA or interrupt request if the corresponding flag bit is set in
the SIU_EISR. The external interrupt request enable bits enable the interrupt or DMA request. There is
only one interrupt request from the SIU to the interrupt controller. The EIRE bits allow selection of which
external interrupt request flag bits cause assertion of the one interrupt request signal.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Address: Base + 0x0018 Access: Read / Write[16:31]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0018 Access: Read / Write[16:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
EIRE15 | EIRE14 | EIRE13 | EIRE12 | EIRE11l | EIRE10 | EIRE9 | EIRE8 | EIRE7 | EIREG6 | EIRE5 | EIRE4 | EIRE3 | EIRE2 | EIREL | EIREO
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-7. SIU DMA/Interrupt Request Enable Register (SIU_DIRER)

Table 6-9. SIU_DIRER Field Descriptions

Register Bit Range .
Field Name Function
0-15 Reserved.
External interrupt request enable n. Enables the assertion of the interrupt request from the
16-31 SIU to the interrupt controller when an edge-triggered event occurs on the IRQ[n] pin.
EIREn 0 External interrupt request is disabled.
1 External interrupt request is enabled.

6.3.1.6 DMA/Interrupt Request Select Register (SIU_DIRSR)

The SIU_DIRSR allows selection between a DMA or interrupt request for events on the IRQ[0]-IRQI[3]
inputs. The SIU_DIRSR selects between DMA and interrupt requests. If the corresponding bits are set in
SIU_EISR and the SIU_DIRER, then the DMA/interrupt request select bit determines whether a DMA or
interrupt request is asserted.

Address: Base + 0x001C Access: Read / Write[28:31]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x001C Access: Read / Write[28:31]
6 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Rl O 0 0 0 0 0 0 0 0 0 0 0

DIRS3 | DIRS2 | DIRS1 | DIRSO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 6-8. DMA/Interrupt Request Select Register (SIU_DIRSR)
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Table 6-10. SIU_DIRSR Field Descriptions

Register Bit Range .
Field Name Function
0-27 Reserved.
DMA/interrupt request select n. Selects between a DMA or interrupt request when an
28-31 edge-triggered event occurs on the corresponding IRQ[n] pin.
DIRSN 0 Interrupt request is selected.
1 DMA request is selected.

6.3.1.7 Overrun Status Register (SIU_OSR)
The SIU_OSR contains flag bits that record an overrun.

Address: Base + 0x0020 Access: Read/ Write[16:31]

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

R| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0020 Access: Read/ Write[16:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
OVF15|0VF14|0VF13|0VvF12|0ovF11|OVvF10| OVF9 | OVF8 | OVF7 | OVF6 | OVF5 | OVF4 | OVF3 | OVF2 | OVF1 | OVFO
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-9. Overrun Status Register (SIU_OSR)

Table 6-11. SIU_OSR Field Descriptions

Register Bit Range :
Field Name Function
0-15 Reserved.
Overrun flag n. This bit is set when an overrun occurs on the corresponding IRQn pin.
16-31 s e .
OVFn 0 No overrun has occurred on the corresponding IRQ[n] pin.
1 An overrun has occurred on the corresponding IRQ[n] pin.

6.3.1.8 Overrun Request Enable Register (SIU_ORER)

The SIU_ORER contains bits to enable an overrun if the corresponding flag bit is set in the SIU_OSR. If
any overrun request enable bit and the corresponding flag bit are set, the single combined overrun request
from the SIU to the interrupt controller is asserted.
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Address: Base + 0x0024

System Interface Unit (SIU)

Access: Read/ Write[16:31]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0024 Access: Read/ Write[16:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
ORE15 | ORE14 | ORE13 |ORE12|ORE11|ORE10| ORE9 | ORE8 | ORE7 | ORE6 | ORE5 | ORE4 | ORE3 | ORE2 | OREL | OREO
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-10. Overrun Request Enable Register (SIU_ORER)

Table 6-12. SIU_ORER Field Descriptions

Register Bit Range .
Field Name Function

0-15 Reserved.
Overrun request enable n. Enables the corresponding overrun request when an overrun

16-31 occurs on the corresponding IRQ[n] pin.

OREnN 0 Overrun request is disabled.
1 Overrun request is enabled.

6.3.1.9 IRQ Rising-Edge Event Enable Register (SIU_IREER)

The SIU_IREER enables rising-edge triggered events for the IRQ[n] signals. Enable rising- and
falling-edge events by setting the IREE[n] bit in both the SIU_IREER and SIU_IFEER.

Access: Read/Write [16:31]

Address: Base + 0x0028

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0028 Access: Read/Write [16:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
IREE15 |IREE14 | IREE13 | IREE12 [IREE11|IREE10 |IREE9 |IREES|IREE7|IREE6|IREES | IREE4|IREE3|IREE2 |IREE1|IREEQ
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 6-11. IRQ Rising-Edge Event Enable Register (SIU_IREER)
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Table 6-13. SIU_IREER Field Descriptions

Register Bit Range .
Field Name Function
0-15 Reserved.
IRQ rising-edge event enable n. Enables rising-edge triggered events on the
16-31 corresponding IRQ[n] pin.
IREEn 0 Rising-edge event is disabled.

1 Rising-edge event is enabled.

6.3.1.10 IRQ Falling-Edge Event Enable Register (SIU_IFEER)

The SIU_IFEER enables falling-edge triggered events on IRQ[n] pins. Enable rising- and falling-edge
events by setting bits in the SIU_IREER and SIU_IFEER registers, respectively.

Address: Base + 0x002C Access: Read / Write[16:31]

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

\W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Address: Base + 0x002C Access: Read / Write[16:31]

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
IFEE15 | IFEE14 |IREE13|IFEE12 |IFEE11|IFEE10 | IFEE9 | IFEES |IFEE7 | IFEEG | IFEES | IFEE4 | IFEE3 | IFEE2 | IFEEL | IFEEO
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 6-12. IRQ Falling-Edge Event Enable Register (SIU_IFEER)
Table 6-14. SIU_IFEER Field Descriptions
Register Bit Range .
Field Name Function
0-15 Reserved.
IRQ falling-edge event enable n. Enables falling-edge triggered events on the
16-31 corresponding IRQ[n] pin.
IFEEN 0 Falling-edge event is disabled.
1 Falling-edge event is enabled.

6.3.1.11 IRQ Digital Filter Register (SIU_IDFR)

The SIU_IDFR specifies the amount of digital filtering on the IRQ[0]-IRQ[15] pins. The digital filter
length field specifies the number of system clocks that define the period of the digital filter and the
minimum time a signal must be held in the active state on the IRQ pins to be recognized as an edge

triggered event.
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Address: Base + 0x0030 Access: Read / Write[28:31]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0030 Access: Read / Write[28:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R 0 0 0 0 0 0 0 0 0 0 0 0
DFL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-13. External IRQ Digital Filter Register (SIU_IDFR)

Table 6-15. SIU_IDFR Field Descriptions

Register Bit Range .
Field Name Function

0-27 Reserved.
Digital filter length. Defines the digital filter period on the IRQ[n] inputs according to the following
equation:

28-31 DFL

DFL Filter Period = (SystemClockPeriod x 2 )+ 1(SystemClockPeriod)
For a 100 MHz system clock, this gives a range of 20 ns to 328 ps. The minimum time of three
clocks accounts for synchronization of the IRQ input pins with the system clock.

6.3.1.12 Pad Configuration Registers (SIU_PCR)

The following subsections define the pad configuration registers (PCR) in the SIU_PCR segment. These
registers define the pad configuration for all configurable device pins that specify that active function,
direction, and static electrical attributes for the pin. The information presented pertains to which bits and
fields are active for a given pin or group of pins, and the reset state of the register.

The reset state of the SIU_PCRs presented in this section is the value before the BAM program executes.
The BAM program can change some pad configuration registers based on the reset configuration. Refer
to Chapter 16, “Boot Assist Module (BAM),” for more detailed information.

The SIU_PCRs are 16-bit registers that are read or written as 16-bit values aligned on 16-bit boundaries,
or as 32-bit values aligned on 32-bit address boundaries. Table 6-16 describes the SIU_PCR fields.

NOTE

The fields available in a given SIU_PCR depend on the type of pad it
controls. Refer to the specific SIU_PCR definition.

All MPC5553/MPC5554 pin names begin with the primary function, followed by the alternate function,
and then GPIO. In some cases the third function may not be GP10. Those exceptions are noted in the
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documentation. For example, for SIU_PCR85 and the pin CNTXB_PCSC[3]_GPIO[85], CNTXB is the
primary function and PCSCJ3] is the alternate function. For identification of the source module for primary
and alternate functions, and the description of these signals, see Chapter 2, “Signal Description.” Also see
the chapter of the specific module that uses the signal for an additional signal description.

Figure 6-14 shows a sample PCR register with all bit fields displayed:

Register bit Field bit Bit Read/write
SIU register address range [3:5] range [0:2] : Field access bits

number name
L Footnotes L \

Address: Base + 0x14 Access: Read / write[3:11, 14:15}

Read values
) 0 1 2 ‘ 3 4 5 ‘ 6 7 8 9 10 11 12 13 14 15
Write values
R 0 0 0 0 0
\ /B@ OBE | IBE DSC ODE ,HAL@ WPE | WPS
Resetvalues_ W |
RESE™ 0 0 0 0 0 0 1 1 0 0 0 0 1 1
he PA fields in PCRO thr nd PCR4 through 7 must not be configured simultaneously to select ADDR[8:11] as an input.
Only one pin-i e configured to provide the address input.

external master operation is enabled, clear the HY'S bit to 0.

Figure 6-14. Register Diagram Description
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Table 6-16. SIU_PCR Field Descriptions

Register Bit Range o
Field Name [Bits] Description
0-2 Reserved.
Pin assignment. Selects the function of a multiplexed pad. A separate port enable output
signal from the SIU is asserted for each value of this register. The size of the field can be
from 1 to 3 bits, depending on the amount of multiplexing on the pad.
Pin Assignment Bit Field
1-bit? 2-bit? 3-bit Pin Function
(2 Functions) | (3 Functions) | (4 Functions)
0 0 0 0 0 0 0 0 0 GPIO
0 0 1 0 0 1 0 0 1 Primary Function
3-5 0 1 0 0 1 0 Alternate Function 1
PA[0:2]
0 1 1 0 1 1 Main Primary Function
1 0 0 Alternate Function 2
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved
1 For all SIU_PCRs that do not comply with these rules, the PA definition is
given explicitly with the SIU_PCR definition.
2 For future software compatibility, it is recommended that all PA fields be
treated as 3-bit fields, with the unused bits written as O.
Output buffer enable. Enables the pad as an output and drives the output buffer enable
6 signal.
OBE 0 Output buffer for the pad is disabled.
1 Output buffer for the pad is enabled.
Input buffer enable. Enables the pad as an input and drives the input buffer enable signal.
7 -
IBE 0 Input buffer for the pad is disabled.
1 Input buffer for the pad is enabled.
Drive strength control. Controls the pad drive strength to pins with the fast I/O pad type (F).
8.9 00 10 pF drive strength
DSC[O:1] 01 20 pF dr!ve strength
10 30 pF drive strength
11 50 pF drive strength
Open drain output enable. Controls output driver configuration for the pads. Either open
10 drain or push/pull driver configurations can be selected. This feature applies to output pins
ODE only.
0 Open drain is disabled for the pad (push/pull driver enabled).
1 Open drain is enabled for the pad.
Input hysteresis. Controls whether hysteresis is enabled for the pad.
11 o
HYS 0 Hysteresis is disabled for the pad.
1 Hysteresis is enabled for the pad.
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Table 6-16. SIU_PCR Field Descriptions

Register Bit Range

Field Name [Bits] Description

Slew rate control. Controls slew rate for the pad. Slew rate control pertains to pins with slow

or medium 1/O pad types (SH and MH), and the output signals are driven according to the

value of this field. Actual slew rate depends on the pad type and load. Refer to the electrical
12-13 specification for this information:

SRCJ[0:1] 00 Minimum slew rate

01 Medium slew rate

10 Reserved

11 Maximum slew rate

Weak pullup/down enable. Controls whether the weak pullup/down devices are
14 enabled/disabled for the pad. pullup/down devices are enabled by default.

WPE 0 Weak pull device is disabled for the pad.

1 Weak pull device is enabled for the pad.

Weak pullup/down select. Controls whether weak pullup or weak pulldown devices are
used for the pad when weak pullup/down devices are enabled. The WKPCFG pin
determines whether pullup or pulldown devices are enabled at reset. The WPS bit
determines whether weak pullup or pulldown devices are used after reset, or for pads in
which the WKPCFG pin does not determine the reset weak pullup/down state.

0 The pulldown value is enabled for the pad.

1 The pullup value is enabled for the pad.

15
WPS

6.3.1.12.1 Pad Configuration Registers 0-3 (SIU_PCRO0-SIU_PCR3)

The SIU_PCRO-SIU_PCR3 registers control the pin function, direction, and static electrical attributes of
the CS[0:3] _ADDR][8:11]_GPIO[0:3] pins.

Address: Base + 0x0040 through Base + 0x0046 Access: Read/ write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE? | IBE® DSC ODE*| HYS WPE® | WPS®
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 The PA fields in PCR0O-3 and PCR4—7 must not be configured simultaneously to select ADDR[8:11] as an input. Only
configure one set of pins for address input.

2 When configured as CS[0:3] or ADDR[8:11], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

3 When configured as CS[0:3], ADDR[8:11] (only MPC5554), or GPI, set the IBE bit to 1 to reflect the pin state in the GPDI
register. Clearing the IBE bit to O reduces power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as CS[0:3] or ADDR[8:11] (only MPC5554), clear the ODE bit to 0.
5 Refer to the EBI section for weak pullup settings when configured as CS[0:3] or ADDR[8:11] (only MPC5554).

Figure 6-15. CS[0:3]_ADDR[8:11]_GPIO[0:3] Pad Configuration Registers (SIU_PCR0O-SIU_PCR3)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.2 MPC5553: Pad Configuration Registers 4—7 (SIU_PCR4-SIU_PCRY7)

The SIU_PCR4-SIU_PCRY7 registers control the pin function, direction, and static electrical attributes of
the ADDR[8:11]_CAL_ADDR[27:30]_GPIO[4:7] pins.

Address: Base + 0x0048 through Base + 0x0054 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 The PA fields in PCR0O-3 and PCR4—7 must not be configured simultaneously to select ADDR[8:11] as an input. Only configure

one set of pins for address input.

2 When configured as ADDR[8:11] or CAL_ADDR[27:30], the OBE bit has no effect. When configured as GPO, set the OBE bit
to 1.

3 When configured as ADDR[8:11], CAL_ADDR[27:30], or GPO, set the IBE bit to 1 to reflect the pin state in the GPDI register.
Clearing the IBE bit to 0 reduces power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as ADDR[8:11] or CAL_ADDR[27:30], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to 0.
6 Refer to the EBI section for weak pullup settings when configured as ADDR[8:11] or CAL_ADDR[27:30].

Figure 6-16. MPC5553: ADDR[8:11]_CAL_ADDR[27:30]_GPIO[4:7]
Pad Configuration Registers (SIU_PCR4-SIU_PCRY7)

Refer to Table 6-16 for bit field definitions. The PA field for PCR4-PCRY7 is given in Table 6-17.
Table 6-17. PCR4 through PCR7 PA Field Definition

PA Field Pin Function
0b000 GPIO[4:7]
0b001 ADDR[8:11]
0b010 Reserved
0b011 ADDR[8:11]
0b100 CAL_ADDR[27:30]*

1For calibration only.

6.3.1.12.3 MPC5553: Pad Configuration Registers 8-27 (SIU_PCR8-SIU_PCR27)

NOTE

The definitions and settings for PCR8 through PCR27 for the MPC5554
device differ from the MPC5553 definitions and settings.

The SIU_PCR8-SIU_PCR27 registers control the pin function, direction, and static electrical attributes of
the ADDR[12:31]_GPI10[8:27] pins. The ADDR[12:26] pins are shared by the external bus interface
(EBI) and the calibration bus interface (CBI). Set the PA field to Ob1 in the SIU_PCR12-SUI_PCR26 to
use the EBI or CBI.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 6-23



System Interface Unit (SIVU)

Address: Base + 0x0048 through Base + 0x0076 Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE3 |HYS* WPE® | wpst
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 When configured as ADDR[12:31], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as ADDR[12:31] or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to zero to reduce power consumption. When configured as GPI, set the IBE bit to 1.

3 When configured as ADDR[12:31], clear the ODE bit to 0.
4 If external master operation is enabled, clear the HYS bit to 0.
5 Refer to the EBI section for weak pullup settings when configured as ADDR[12:31].

6.3.1.12.4 MPC5554: Pad Configuration Registers 4-27 (SIU_PCR4-SIU_PCR27)

NOTE

The definitions and settings for PCR4 through PCR27 in the MPC5553
device differ from the MPC5554 definitions and settings. Refer to the
previous two sections for a description of the MPC5553 settings.

The SIU_PCR4-SIU_PCR27 registers control the pin function, direction, and static electrical attributes of
the ADDR[8:31]_GPI0O[4:27] pins.

Address: Base + 0x0048 through Base + 0x0076 Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0
PAl |OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 The PA fields in PCR0O-3 and PCR4—7 must not be configured simultaneously to select ADDR[8:11] as an input. Only configure

one set of pins for address input.
2 When configured as ADDR[8:31], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

3 When configured as ADDR[8:31] or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as ADDR[8:31], clear the ODE bit to O.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as ADDR[8:31].

Figure 6-17. MPC5554: ADDR[8:31]_GPIO[4:27]
Pad Configuration Registers (SIU_PCR4-SIU_PCR27)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.5 MPC5554: Pad Configuration Registers 28-59 (SIU_PCR28-SIU_PCR59)

NOTE

The MPC5553 register definitions for PCR44 through PCR59 differ from
this MPC5554 register definition. The register definitions for MPC5553
PCR44 through PCR59 are described in the following section.

The SIU_PCR28 through SIU_PCR59 registers control the pin function, direction, and static electrical
attributes of the DATA[0:31]_GPI10[28:59] pins.

Address: Base + 0x0078 through Base + 0x00B6 Access: Read/ write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE3 |HYS* WPE® | WPS®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

When configured as DATA[0:31], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as DATA[0:31] or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to 0 to reduce power consumption. When configured as GPlI, set the IBE bit to 1.

3 When configured as DATA[0:31], clear the ODE bit to 0.
4 |f external master operation is enabled, clear the HYS bit to O.
5 Refer to the EBI section for weak pullup settings when configured as DATA[0:31].

Figure 6-18. DATA[0:31]_GPIO[28:59]
Pad Configuration Registers (SIU_PCR28-SIU_PCR59)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.6 MPC5553: Pad Configuration Register 44 (SIU_PCR44)

The SIU_PCR44 register controls the pin function, direction, and static electrical attributes of the
DATA[16]_FEC_TX_CLK_CAL_DATA[0]_GPIO[44] pin.

Address: Base + 0x0098 Access: Read [0:15] / Write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0
pAl OBE?|IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATAIQ] is for calibration only.

2 When configured as DATA[16], FEC_TX_CLK, or CAL_DATA[0], the OBE bit has no effect. When configured as GPO, set the
OBE bhit to 1.

3 When configured as DATA[16], FEC_TX_CLK, CAL_DATA[0], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[16] or CAL_DATA[0], clear the ODE bit to 0.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as DATA[16] or CAL_DATA[O].

Figure 6-19. MPC5553: DATA[16]_FEC_TX_CLK_CAL_DATA[0]_GPIO[44]
Pad Configuration Register (SIU_PCR44)

Refer to Table 6-16 for bit field definitions.
Table 6-18. PCR44 PA Field Definition

PA Field Pin Function
0b000 GPIO[44]
0b001 DATA[16]
0b010 FEC_TX_CLK
0b011 Reserved
0b100 CAL_DATA[O]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.7 MPC5553: Pad Configuration Register 45 (SIU_PCR45)

The SIU_PCRA45 register controls the pin function, direction, and static electrical attributes of the
DATA[17]_FEC_CRS_CAL_DATA[1]_GPIOJ[45] pin.

Address: Base + 0x009A Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[1] is for calibration only.

2 When configured as DATA[17], FEC_CRS, or CAL_DATA[1], the OBE bit has no effect. When configured as GPO, set the OBE
bit to 1.

3 When configured as DATA[17], FEC_CRS, CAL_DATA[1], or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding
GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[17] or CAL_DATA[1], clear the ODE bit to 0.

5 |f external master operation is enabled, clear the HYS bit to O.

6 Refer to the EBI section for weak pullup settings when configured as DATA[17] or CAL_DATA[1].

Figure 6-20. MPC5553: DATA[17]_FEC_CRS_CAL_DATA[1]_GPIO[45]
Pad Configuration Register (SIU_PCR45)

Table 6-19. PCR45 PA Field Definition

PA Field Pin Function
0b000 GPIO[45]
0b001 DATA[17]
0b010 FEC_CRS
0b011 Reserved
0b100 CAL_DATA[1]!

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.8 MPC5553: Pad Configuration Register 46 (SIU_PCR46)

The SIU_PCRA46 register controls the pin function, direction, and static electrical attributes of the
DATA[18]_FEC_TX_ERR_CAL_DATA[2]_GPIO[46] pin.

Address: Base + 0x009C Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[2] is for calibration only.

2 When configured as DATA[18], FEC_TX_ERR, or CAL_DATA[2], the OBE bit has no effect. When configured as GPO, set the
OBE bitto 1.

3 When configured as DATA[18], FEC_TX_ERR, CAL_DATA[2], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Setting the IBE bit to 0 reduces power consumption. When configured as GPI, set the IBE bitto 1.

4 When configured as DATA[18] or CAL_DATA[2], set the ODE bit to 0.
5 |f external master operation is enabled, set the HYS bit to 0.
6 Refer to the EBI section for weak pullup settings when configured as DATA[18] or CAL_DATA[2].

Figure 6-21. MPC5553: DATA[18]_FEC_TX_ERR_CAL_DATA[2]_GPIO[46]
Pad Configuration Register (SIU_PCR46)

Refer to Table 6-16 for bit field definitions.
Table 6-20. PCR46 PA Field Definition

PA Field Pin Function
0b000 GPIO[46]
0b001 DATA[18]
0b010 FEC_TX_ERR
0b011 Reserved
0b100 CAL_DATA[2]*

1For calibration only.
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6.3.1.12.9 MPC5553: Pad Configuration Register 47 (SIU_PCRA47)

The SIU_PCRA47 register controls the pin function, direction, and static electrical attributes of the
DATA[19]_FEC_RX_CLK_CAL_DATA[3]_GPIO[47] pin.

Address: Base + 0x009E Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[3] is for calibration only.
2 When configured as DATA[19], FEC_RX_CLK, or CAL_DATA[3], the OBE bit has no effect. When configured as GPO, set the
OBE bit to 1.

3 When configured as DATA[19], FEC_RX_CLK, CAL_DATAJ[3], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[19] or CAL_DATA[3], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[19] or CAL_DATA[3].

Figure 6-22. MPC5553: DATA[19]_FEC_RX_CLK_CAL_DATA[3]_GPIO[47]
Pad Configuration Register (SIU_PCRA47)

Table 6-21. PCR47 PA Field Definition

PA Field Pin Function
0b000 GPIO[47]
0b001 DATA[19]
0b010 FEC_RX_CLK
0b011 Reserved
0b100 CAL_DATA[3]

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.10 MPC5553: Pad Configuration Register 48 (SIU_PCR48)

The SIU_PCRA48 register controls the pin function, direction, and static electrical attributes of the
DATA[20]_FEC_TXD[0]_CAL_DATA[4]_GPIO[48] pin.

Address: Base + 0x00A0 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pal OBEZ2| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[4] is for calibration only.
2 When configured as DATA[20], FEC_TXDI[0], or CAL_DATA[4], the OBE bit has no effect. When configured as GPO, set the OBE
to 1.

3 When configured as DATA[20], FEC_TXD[0], CAL_DATA[4], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Setting the IBE bit to 0 reduces power consumption. When configured as GPI, set the IBE bitto 1.

4 When configured as DATA[20] or CAL_DATA[4], set the ODE bit to O.
5 If external master operation is enabled, set the HYS bit to 0.
6 Refer to the EBI section for weak pullup settings when configured as DATA[20] or CAL_DATA[4].

Figure 6-23. MPC5553: DATA[20]_FEC_TXD[0]_CAL_DATA[4]_GPIO[48]
Pad Configuration Register (SIU_PCR48)

Table 6-22. PCR48 PA Field Definition

PA Field Pin Function
0b000 GPIO[48]
0b001 DATA[20]
0b010 FEC_TXD[0]
0b011 Reserved
0b100 CAL_DATA[4]

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.11 MPC5553: Pad Configuration Register 49 (SIU_PCR49)

The SIU_PCRA49 register controls the pin function, direction, and static electrical attributes of the
DATA[21]_FEC_RX_ERR_CAL_DATA[5]_GPIO[49] pin.

Address: Base + 0x00A2 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[5] is for calibration only.
2 When configured as DATA[21], FEC_RX_ERR, or CAL_DATA[5], the OBE bit has no effect. When configured as GPO, set the
OBE bit to 1.

3 When configured as DATA[21], FEC_RX_ERR, CAL_DATA[5], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[21] or CAL_DATA[5], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[21] or CAL_DATA[5].

Figure 6-24. MPC5553: DATA[21]_FEC_RX_ERR_CAL_DATA[5]_GPIO[49]
Pad Configuration Registers (SIU_PCR49)

Table 6-23. PCR49 PA Field Definition

PA Field Pin Function
0b000 GPIO[49]
0b001 DATA[21]
0b010 FEC_RX_ERR
0b011 Reserved
0b100 CAL_DATA[5]

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.12 MPC5553: Pad Configuration Register 50 (SIU_PCR50)

The SIU_PCR50 register controls the pin function, direction, and static electrical attributes of the
DATA[22]_FEC_RXDI[0]_CAL_DATA[6]_GPIO[50] pin.

Address: Base + 0x00A4 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[6] is for calibration only.

When configured as DATA[22], FEC_RXDI0], or CAL_DATA[6], the OBE bit has no effect. When configured as GPO, set the OBE
bit to 1.

3 When configured as DATA[22], FEC_RXDI[0], CAL_DATA[6], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[22] or CAL_DATA[6], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[22] or CAL_DATA[6].

Figure 6-25. MPC5553: DATA[22]_FEC_RXD[0]_CAL_DATA[6]_GPIO[50]
Pad Configuration Register (SIU_PCR50)

Table 6-24. PCR50 PA Field Definition

PA Field Pin Function
0b000 GPIO[50]
0b001 DATA[22]
0b010 FEC_RXD[0]
0b011 Reserved
0b100 CAL_DATA[6]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.13 MPC5553: Pad Configuration Register 51 (SIU_PCR51)

The SIU_PCRS51 register controls the pin function, direction, and static electrical attributes of the
DATA[23]_FEC_TXD[3]_CAL_DATA[7]_GPIO[51] pin.

Address: Base + 0x00A6 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[7] is for calibration only.

2 When configured as DATA[23], FEC_TXD[3], or CAL_DATA[7], the OBE bit has no effect. When configured as GPO, set the OBE
bitto 1.

3 When configured as DATA[23], FEC_TXD[3], CAL_DATA[7], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[23] or CAL_DATA[7], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[23] or CAL_DATA[7].

Figure 6-26. MPC5553: DATA[23]_FEC_TXD[3]_CAL_DATA[7]_GPIO[51]
Pad Configuration Register (SIU_PCR51)

Table 6-25. PCR51 PA Field Definition

PA Field Pin Function
0b000 GPIO[51]
0b001 DATA[23]
0b010 FEC_TXD[3]
0b011 Reserved
0b100 CAL_DATA[7]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.14 MPC5553: Pad Configuration Register 52 (SIU_PCR52)

The SIU_PCR52 register controls the pin function, direction, and static electrical attributes of the
DATA[24]_FEC_COL_CAL_DATAJ[8]_GPIO[52] pin.

Address: Base + 0x00A8 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[8] is for calibration only.
2 When configured as DATA[24], FEC_COL, or CAL_DATA[8], the OBE bit has no effect. When configured as GPO, set the OBE
bit to 1.

3 When configured as DATA[24], FEC_COL, CAL_DATA[8], or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding
GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[24] or CAL_DATA[8], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[24] or CAL_DATA[8].

Figure 6-27. MPC5553: DATA[24]_FEC_COL_CAL_DATA[8]_GPIO[52]
Pad Configuration Register (SIU_PCR52)

Table 6-26. PCR52 PA Field Definition

PA Field Pin Function
0b000 GPIO[52]
0b001 DATA[24]
0b010 FEC_COL
0b011 Reserved
0b100 CAL_DATA[8]

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.15 MPC5553: Pad Configuration Register 53 (SIU_PCR53)

The SIU_PCR53 register controls the pin function, direction, and static electrical attributes of the
DATA[25]_FEC_RX_DV_CAL_DATA[9]_GPIO[53] pin.

Address: Base + 0x00AA Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wps®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[9] is for calibration only.

2 When configured as DATA[25], FEC_RX_DV, or CAL_DATA[9], the OBE bit has no effect. When configured as GPO, set the OBE
bit to 1.

3 When configured as DATA[25], FEC_RX_DV, CAL_DATA[9], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[25] or CAL_DATA[9], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[25] or CAL_DATA[9].

Figure 6-28. MPC5553: DATA[25]_FEC_RX_DV_CAL_DATA[9]_GPIO[53]
Pad Configuration Register (SIU_PCR53)

Table 6-27. PCR53 PA Field Definition

PA Field Pin Function
0b000 GPIO[53]
0b001 DATA[25]
0b010 FEC_RX_DV
0b011 Reserved
0b100 CAL_DATA[9]

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.16 MPC5553: Pad Configuration Register 54 (SIU_PCR54)

The SIU_PCR54 register controls the pin function, direction, and static electrical attributes of the
DATA[26]_FEC_TX_EN_CAL_DATA[10]_GPIO[54] pin.

Address: Base + 0x00AC Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[10] is for calibration only.

2 When configured as DATA[26], FEC_TX_EN, or CAL_DATA[10], the OBE bit has no effect. When configured as GPO, set the
OBE bitto 1.

3 When configured as DATA[26], FEC_TX_EN, CAL_DATA[10], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[26] or CAL_DATA[10], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[26] or CAL_DATA[10].

Figure 6-29. MPC5553: DATA[26]_FEC_TX_EN_CAL_DATA[10]_GPIO[54]
Pad Configuration Register (SIU_PCR54)

Table 6-28. PCR54 PA Field Definition

PA Field Pin Function
0b000 GPIO[54]
0b001 DATA[26]
0b010 FEC_TX_EN
0b011 Reserved
0b100 CAL_DATA[10]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.17 MPC5553: Pad Configuration Register 55 (SIU_PCR55)

The SIU_PCR55 register controls the pin function, direction, and static electrical attributes of the
DATA[27]_FEC_TXD[2]_CAL_DATA[11]_GPIO[55] pin.

Address: Base + 0x00AE Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[11] is for calibration only.

2 When configured as DATA[27], FEC_TXDI[2], or CAL_DATA[11], the OBE bit has no effect. When configured as GPO, set the
OBE bitto 1.

3 When configured as DATA[27], FEC_TXD[2], CAL_DATA[11], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[27] or CAL_DATA[11], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[27] or CAL_DATA[11].

Figure 6-30. MPC5553: DATA[27]_FEC_TXD[2]_CAL_DATA[11]_GPIOI[55]
Pad Configuration Register (SIU_PCR55)

Table 6-29. PCR55 PA Field Definition

PA Field Pin Function
0b000 GPIO[55]
0b001 DATA[27]
0b010 FEC_TXD[2]
0b011 Reserved
0b100 CAL_DATA[11]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.18 MPC5553: Pad Configuration Register 56 (SIU_PCR56)

The SIU_PCR56 register controls the pin function, direction, and static electrical attributes of the
DATA[28]_FEC_TXD[1]_CAL_DATA[12]_GPIO[56] pin.

Address: Base + 0x00BO Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[12] is for calibration only.

2 When configured as DATA[28], FEC_TXDI[1], or CAL_DATA[12], the OBE bit has no effect. When configured as GPO, set the
OBE bitto 1.

3 When configured as DATA[28], FEC_TXD[1], CAL_DATA[12], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[28] or CAL_DATA[12], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[28] or CAL_DATA[12].

Figure 6-31. MPC5553: DATA[28]_FEC_TXD[1]_CAL_DATA[12]_GPIOI[56]
Pad Configuration Register (SIU_PCR56)

Table 6-30. PCR56 PA Field Definition

PA Field Pin Function
0b000 GPIO[56]
0b001 DATA[28]
0b010 FEC_TXD[1]
0b011 Reserved
0b100 CAL_DATA[12]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.19 MPC5553: Pad Configuration Register 57 (SIU_PCR57)

The SIU_PCR57 register controls the pin function, direction, and static electrical attributes of the
DATA[29]_FEC_RXDI[1]_CAL_DATA[13]_GPIO[57] pin.

Address: Base + 0x00B2 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[13] is for calibration only.

2 When configured as DATA[29], FEC_RXD[1], or CAL_DATA[13], the OBE bit has no effect. When configured as GPO, set the
OBE bitto 1.

3 When configured as DATA[29], FEC_RXD[1], CAL_DATA[13], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[29] or CAL_DATA[13], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[29] or CAL_DATA[13].

Figure 6-32. MPC5553: DATA[29]_FEC_RXDJ[1]_CAL_DATA[13]_GPIO[57]
Pad Configuration Register (SIU_PCR57)

Table 6-31. PCR57 PA Field Definition

PA Field Pin Function
0b000 GPIO[57]
0b001 DATA[29]
0b010 FEC_RXD[1]
0b011 Reserved
0b100 CAL_DATA[13]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.20 MPC5553: Pad Configuration Register 58 (SIU_PCR58)

The SIU_PCR58 register controls the pin function, direction, and static electrical attributes of the
DATA[30]_FEC_RXDI[2]_CAL_DATA[14]_GPIO[58] pin.

Address: Base + 0x00B4 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[14] is for calibration only.

2 When configured as DATA[30], FEC_RXD[2], or CAL_DATA[14], the OBE bit has no effect. When configured as GPO, set the
OBE to 1.

3 When configured as DATA[30], FEC_RXD[2], CAL_DATA[14], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clearing the IBE bit to 0 reduces power consumption. When configured as GPI, set the IBE to 1.

4 When configured as DATA[30] or CAL_DATA[14], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to 0.
6 Refer to the EBI section for weak pullup settings when configured as DATA[30] or CAL_DATA[14].

Figure 6-33. MPC5553: DATA[30]_FEC_RXDJ[2]_CAL_DATA[14]_GPIO[58]
Pad Configuration Register (SIU_PCR58)

Table 6-32. PCR58 PA Field Definition

PA Field Pin Function
0b000 GPIO[58]
0b001 DATA[30]
0b010 FEC_RXD[2]
0b011 Reserved
0b100 CAL_DATA[14]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.21 MPC5553: Pad Configuration Register 59 (SIU_PCR59)

The SIU_PCR59 register controls the pin function, direction, and static electrical attributes of the
DATA[31]_FEC_RXDI[3]_CAL_DATA[15]_GPIO[59] pin.

Address: Base + 0x00B6 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 CAL_DATA[15] is for calibration only.

2 When configured as DATA[31], FEC_RXDI[3], or CAL_DATA[15], the OBE bit has no effect. When configured as GPO, set the
OBE bitto 1.

3 When configured as DATA[31], FEC_RXD[3], CAL_DATA[15], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as DATA[31] or CAL_DATA[15], clear the ODE bit to 0.
5 |f external master operation is enabled, clear the HYS bit to O.
6 Refer to the EBI section for weak pullup settings when configured as DATA[31] or CAL_DATA[15].

Figure 6-34. MPC5553: DATA[31]_FEC_RXDI[3]_CAL_DATA[15]_GPIO[59]
Pad Configuration Register (SIU_PCR59)

Table 6-33. PCR59 PA Field Definition

PA Field Pin Function
0b000 GPIO[59]
0b001 DATA[31]
0b010 FEC_RXD[3]
0b011 Reserved
0b100 CAL_DATA[15]*

1For calibration only.

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.22 MPC5554: Pad Configuration Registers 60-61 (SIU_PCR60-SIU_PCR61)

NOTE
The MPC5553 does not implement PCRs 60-61; therefore, these registers
are reserved on the MPC5553.

The SIU_PCR60-SIU_PCRG61 registers control the pin function, direction, and static electrical attributes
of the TSI1Z[0:1]_GPIO[60:61] pins.

Address: Base + 0x00B8 and Base + 0xO0BA Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!|IBE2 DSC ODE3 |HYS? WPE® | WpPS®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

When configured as TSIZ[0:1], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as TSIZ[0:1] or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

When configured as TSIZ[0:1], clear the ODE bit to O.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as TSIZ[0:1].

Figure 6-35. MPC5554: TSIZ[0:1]_GPIO[60:61] Pad Configuration Registers (SIU_PCR60-SIU_PCR61)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.23 Pad Configuration Register 62 (SIU_PCR62)

The SIU_PCRG62 register controls the pin function, direction, and static electrical attributes of the
RD_WR_GPIO[62] pin. Because the MPC5553 calibration bus interface (CBI) and external bus interface
(EBI) share the same physical bus, the MPC5553 uses the RD_WR signal for the CBI as well as the EBI.

Address: Base + 0x00BC Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!|IBE? DSC ODE3|Hys* WPE® | WPS®
w
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

When configured as RD_W, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as RD_WR, GPO, set the IBE hit to 1 to reflect the pin state in the corresponding GPDI register. Clearing the
IBE bit to 0 reduces power consumption. When configured as GPI, set the IBE bit to 1.

When configured as RD_WR, clear the ODE bit to 0.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as RD_WR.

Figure 6-36. RD_WR_GPIO[62] Pad Configuration Register (SIU_PCR62)
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Table 6-34. PCR62 PA Field Definition

PA Field Pin Function
0b0 GPIO[62]
Ob1 RD_WR

Refer to Table 6-16 for bit field definitions.

6.3.1.12.24 Pad Configuration Register 63 (SIU_PCR63)

The SIU PCRG63 register controls the pin function, direction, and static electrical attributes of the
BDIP_GPIO[63] pin.

Address: Base + 0x00BE Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE2 DSC ODE3| HYS WPE* | wPs*
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 When configured as BDIP, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as BDIP or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

3 When configured as BDIP, clear the ODE bit to 0.
4 Refer to the EBI section for weak pullup settings when configured as BDIP.

Figure 6-37. BDIP_GPIO[63] Pad Configuration Register (SIU_PCR63)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.25 MPC5553: Pad Configuration Registers 64—65 (SIU_PCR64-SIU_PCRG65)

The SIU_PCR64-SIU_PCRG65 registers control the pin function, direction, and static electrical attributes
of the WE/BE[0:1]_GPIO[64:65] pins. The PA bit in the PCR64-65 registers selects between the write
enable/byte enable and GPIO functions. The WEBS bit in the EBI base registers selects between the write
enable and byte enable function.

Address: Base + 0x00CO and Base + 0x00C2 Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE? | HYS WPE* | WPS*
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 When configured as WE/BE[0:1], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as WE/BE[0:1] or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to 0 to reduce power consumption. When configured as GPlI, set the IBE bit to 1.

3 When configured as WE/BE[0:1], clear the ODE bit to 0.
4 Refer to the EBI section for weak pullup settings when configured as WE/BE[0:1].

Figure 6-38. MPC5553: WE/BE[0:1]_GPIO[64:65]
Pad Configuration Registers (SIU_PCR64-SIU_PCR65)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.26 MPC5553: Pad Configuration Registers 66—67 (SIU_PCR66-SIU_PCR67)

The SIU_PCR66-SIU_PCR67 registers control the pin function, direction, and static electrical attributes
of the WE/BE[2:3]_CAL_WE/BE[0:1]_GPIO[66:67] pins. The PA bit in the PCR66-67 registers selects
between the write-enable/byte-enable function and the GPIO function. Set the WEBS bit in the EBI base
registers to select between the write-enable or byte-enable function.

Address: Base + 0x00C4 through Base + 0x00C6 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
PA OBE!| IBE? DSC ODE3 | HYS WPE* | wps?*
w
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

When configured as WE/BE[2:3], CAL_WE/BE[0:1], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as WE/BE[2:3], CAL_WE/BE[0:1], or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding
GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

When configured as WE/BE[2:3], CAL_WE/BE[0:1], clear the ODE bit to 0.
Refer to the EBI section for weak pullup settings when configured as WE/BE[2:3], CAL_WE/BE[0:1].

w

Figure 6-39. MPC5553: WE/BE[2:3] _CAL_WE/BE[0:1]_GPIO[66:67]
Pad Configuration Registers (SIU_PCR66-SIU_PCR67)

Refer to Table 6-16 for bit field definitions. The PA field for the MPC5553 PCR66-PCR67 is given in
Table 6-35.
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Table 6-35. MPC5553: PCR66—PCR77 PA Field Definition

PA Field Pin Function
0b000 GPIO[66:67]
0b001 WE/BE[2:3]
0b010 Reserved
0b011 WE/BE[2:3]
0b100 CAL_WE/BE[0:1]*

1 For calibration only.

6.3.1.12.27 MPC5554: Pad Configuration Registers 64—67 (SIU_PCR64-SIU_PCRG67)

The SIU_PCR64-SIU_PCRG67 registers control the pin function, direction, and static electrical attributes
of the WE/BE[0:3]_GPI0[64:67] pins. The PA bit in the PCR64-67 registers selects between the write
enable/byte enable and GPIO functions. Set the WEBS bit in the EBI base registers to select between the

write enable or byte enable function.

Address: Base + 0x00CO through Base + 0x00C6 Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE3| HYS WPE* | wps*
w
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 When configured as WE/BE[0:3], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.
2 When configured as WE/BE[0:3] or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clearing
the IBE bit to 0 reduces power consumption. When configured as GPI, set the IBE bit to 1.

3 When configured as WE/BE[0:3], clear the ODE bit to 0.
4 Refer to the EBI section for weak pullup settings when configured as WE/ BE[0:3].

Figure 6-40. MPC5554: WE/BE[0:3]_GPIO[64:67]
Pad Configuration Registers (SIU_PCR64-SIU_PCR67)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.28 Pad Configuration Register 68 (SIU_PCR68)

The SIU_PCRG68 register controls the pin function, direction, and static electrical attributes of the
OE_GPIO[68] pin. Because the MPC5553 calibration bus interface (CBI) and external bus interface (EBI)
share the same physical bus, the MPC5553 uses the OE signal for the CBI as well as the EBI. The OE
function is not available in the 208 MAP BGA package. The GPIO function is the only signal available on
this pin in the 208 package.
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Address: Base + 0x00C8 Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE3 |HYS* WPE® | WPS®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

1 When configured as OE , the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.
2

When configured as OE or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clearing the IBE
bit to O reduces power consumption. When configured as GPI, set the IBE bit to 1.

When configured as OE, clear the ODE bit to 0.
If the external master operation is enabled, set the HYS bit to 1. .
Refer to the EBI section for weak pullup settings when configured as OE.

Figure 6-41. OE_GPIO[68] Pad Configuration Register (SIU_PCR68)

Table 6-36. PCR68 PA Field Definition

PA Field Pin Function
0b0 GPIO[68]
Ob1 OE

6.3.1.12.29 Pad Configuration Register 69 (SIU_PCR69)

The SIU_PCR69 register controls the pin function, direction, and static electrical attributes of the
TS_GPIO[69] pin. Because the MPC5553 calibration bus interface (CBI) and external bus interface (EBI)
share the same physical bus, the MPC5553 uses the TS signal for the CBI as well as the EBI.

Address: Base + 0xO0CA Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE3 | HYS* WPE® | WPS®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

When configured as TS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as TS, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clearing the IBE
bit to 0 reduces power consumption. When configured as GPI, set the IBE bit to 1.

When configured as TS, clear the ODE bit to 0.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as TS.

TS_GPIO[69] Pad Configuration Register (SIU_PCR69)

Table 6-37. PCR69 PA Field Definition

PA Field Pin Function
0b0 GPIO[69]
Obl TS
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6.3.1.12.30 Pad Configuration Register 70 (SIU_PCR70)

The SIU_PCR?70 register controls the pin function, direction, and static electrical attributes of the
TA_GPIO[70] pin.

Address: Base + 0x00CC Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE3 |HYS* WPE® | WPS®
W
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

When configured as TA, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as TA, or GPIO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

When configured as TA and external master operation is enabled, clear the ODE bit to 0.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as TA.

Figure 6-42. TA_GPIO[70] Pad Configuration Register (SIU_PCR70)

6.3.1.12.31 MPC5553: Pad Configuration Register 71 (SIU_PCR71)

The SIU_PCRT1 register controls the pin function, direction, and static electrical attributes of the
TEA_CAL_CS[0]_GPIO[71] pin.

Address: Base + 0x00CE Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
PA OBE!| IBE? DSC ODE3|Hys* WPE® | WPS®
w
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

When configured as TEA or CAL_CSJ0], the OBE bit has no effect. When configured as GPO,set the OBE bit to 1.

When configured as TEA, CAL_CSJ[0], or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to O to reduce power consumption. When configured as GPI, set the IBE bit to 1.

When configured as TEA and external master operation is enabled, set the ODE bit to O.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as TEA or CAL_CSJ0].

Figure 6-43. MPC5553: TEA_CAL_CS[0]_GPIO[71] Pad Configuration Register (SIU_PCR71)

Refer to Table 6-16 for bit field definitions. The PA field for the MPC5553°s PCR71 is given in Table 6-38.
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Table 6-38. MPC5553: PCR71 PA Field Definition

PA Field Pin Function
0b000 GPIO[71]
0b001 TEA
0b010 Reserved
0b011 TEA
0b100 CAL_CS[o

1 For calibration only.

6.3.1.12.32 MPC5554: Pad Configuration Register 71 (SIU_PCR71)

The SIU_PCR71 register controls the pin function, direction, and static electrical attributes of the
TEA_GPIO[71] pin.

Address: Base + 0x00CE Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0
PA |OBE!| IBE2 DSC ODE3 |HYS* WPE® | WPS®
W
RESET: O 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

When configured as TEA, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as TEA or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

When configured as TEA and external master operation is enabled, clear the ODE bit to 0.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as TEA.

Figure 6-44. MPC5554: TEA_GPIO[71] Pad Configuration Register (SIU_PCR71)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.33 MPC5553: Pad Configuration Register 72 (SIU_PCR72)

The SIU_PCR72 register controls the pin function, direction, and static electrical attributes of the
BR(CAL_ADDRJ[10])_FEC_MDC_CAL_CS[2]_GPIO[72] pin. The BR function is not available on the
MPC5553. Instead, the PA encoding is used for CAL_ADDR[10]. This register allows selection of the

CAL_ADDR[10], FEC_MDC, CAL_CS[2], and GPIO functions.

Address: Base + 0x00D0

System Interface Unit (SIU)

Access: Read / write[3:11, 14:15]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pAl OBE?| IBE3 DSC ODE* | HYS® WPES | wpst
W
RESET: O 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The BR function is not available on the MPC5553. Set the PA field to 0b001 or 0b011 to select the CAL_ADDR[10] signal to use

the calibration bus on the MPC5553.

2 When configured as CAL_ADDR[10], FEC_MDC, or CAL_CS|2], the OBE bit has no effect. When configured as GPO, set the

OBE bit to 1.

3 When configured as CAL_ADDR[10], FEC_MDC, CAL_CS[2], or GPO, set the IBE bit to 1 to reflect the pin state in the

corresponding GPDI register. Clear the IBE to O to reduce power consumption. When configured as GPI, set the IBE bit to 1.
4 When configured as CAL_ADDR[10] or CAL_CSJ[2], clear the ODE bit to 0.
5 If external master operation is enabled, clear the HYS bit to 0.
6 Refer to the EBI section for weak pullup settings when configured as CAL_ADDRI[10] or CAL_CS[2].

Figure 6-45. MPC5553: BR(CAL_ADDR[10]) FEC_MDC_CAL_CS[2]_GPIO[72]

Pad Configuration Register (SIU_PCR72)

Refer to Table 6-16 for bit field definitions. The PA field for MPC5553 PCR72 is given in Table 6-39.
Table 6-39. PCR72 PA Field Definition

PA Field

Pin Function

0b000

GPIO[72]

0b001

CAL_ADDRI[10]*

0b010

FEC_MDC

0b011

CAL_ADDRJ[10]}

0b100

CAL_CS[2]*

1 For calibration only.
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6.3.1.12.34 MPC5554: Pad Configuration Register 72 (SIU_PCR72)

The SIU_PCR72 register controls the pin function, direction, and static electrical attributes of the
BR_GPIO[72] pin.

Address: Base + 0x00D0 Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE3 |HYS* WPE® | WPS®
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

When configured as BR, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as BR or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clearing the IBE
bit to 0 reduces power consumption. When configured as GPI, set the IBE bit to 1.

When configured as BR, and external master operation is enabled with external arbitration, clear the ODE bit to 0.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as BR.

Figure 6-46. MPC5554: BR_GPIO[72] Pad Configuration Register (SIU_PCR72)
Refer to Table 6-16 for bit field definitions.

6.3.1.12.35 MPC5553: Pad Configuration Register 73 (SIU_PCR73)

The SIU_PCR73 register controls the pin function, direction, and static electrical attributes of the
BG(CAL_ADDR[11])_FEC_MDIO_CAL_CS[3]_GPIO[73] pin. The BG function is not available on the
MPC5553. Therefore, the CAL_ADDR[11] signal serves as the primary signal function with a PA setting
of 0b001. This register allows selection of the CAL_ADDR[11], FEC_MDIO, CAL_CSJ[3], and GP1O
functions.

Address: Base + 0x00D2 Access: Read / write[3:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
PAl OBE?| IBE® DSC ODE*| HYS® WPE® | wps®
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The BG function is not available on the MPC5553. Set the PA field to 0b001 or 0b011 to select CAL_ADDR[11] to use the

calibration bus.

When configured as CAL_ADDR][11], FEC_MDIO, or CAL_CSJ3], the OBE bit has no effect. When configured as GPO, set the
OBE bit to 1.

When configured as CAL_ADDR[11], FEC_MDIO, CAL_CS[3], or GPO, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clearing the IBE bit to 0 reduces power consumption. When configured as GPI, set the IBE bitto 1.

4 When configured as CAL_ADDR[11] or CAL_CS|3], clear the ODE bit to 0.
If the external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as CAL_ADDR[11] or CAL_CSJ3].

Figure 6-47. MPC5553: BG(CAL_ADDRJ[11]) FEC_MDIO_CAL_CS[3]_GPIO[73]
Pad Configuration Register (SIU_PCR73)
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Refer to Table 6-16 for bit field definitions. Table 6-40 lists the PA field values for the MPC5553 PCR73.
Table 6-40. MPC5553; PCR73 PA Field Definition

PA Field Pin Function
0b000 GPIO[73]
0b001 CAL_ADDR[11]*
0b010 FEC_MDIO
0b011 CAL_ADDR[11]}
0b100 CAL_CS[3t

1 For calibration only.

6.3.1.12.36 MPC5554: Pad Configuration Register 73 (SIU_PCR73)

The SIU_PCR73 register controls the pin function, direction, and static electrical attributes of the
BG_GPIO[73] pin.

Address: Base + 0x00D2 Access: Read / write[5:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE2 DSC ODE3 |HYS* WPE® | WPS®
W
RESET: O 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

When configured as BG, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as BG or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clearing the IBE
bit to O reduces power consumption. When configured as GPI, set the IBE bit to 1.

When configured as BG, and external master operation is enabled with internal arbitration, clear the ODE bit to 0.
If external master operation is enabled, clear the HYS bit to 0.
Refer to the EBI section for weak pullup settings when configured as BG.

Figure 6-48. MPC5554: BG_GPIO[73] Pad Configuration Register (SIU_PC73)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.37 MPC5554: Pad Configuration Register 74 (SIU_PCR74)

NOTE

The MPC5553 does not implement PCR74, therefore this register is
reserved on the MPC5553.

The SIU_PCR74 register controls the pin function, direction, and static electrical attributes of the
BB_GPIO[74] pin.
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Address: Base + 0x00D4 Access: Read / write[5:11, 14:15]

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

R 0 0 0 0 0 0 0
PA |OBE!| IBE? DSC ODE3 |HYS* WPE® | WPS®
W
RESET: O 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

When configured as BB, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as BB or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to
0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

3 When configured as BB, and external master operation is enabled with internal arbitration, clear the ODE bit to 0.
4 If external master operation is enabled, clear the HYS bit to 0.

Refer to the EBI section for weak pullup settings when configured as BB.

Figure 6-49. MPC5554: BB_GPIO[74] Pad Configuration Register (SIU_PCR74)
Refer to Table 6-16 for bit field definitions.
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6.3.1.12.38 Pad Configuration Register 75-82 (SIU_PCR75-SIU_PCR82)

The SIU_PCR75-SIU_PCRS82 registers control the pin function, direction, and static electrical attributes
of the MDOJ[11:4]_GPIO[82:75] pins. GPIO is the default function at reset for these pins. The full port
mode (FPM) bit in the Nexus port controller (NPC) port configuration register controls whether the pins
function as MDO[11:4] or GPIO[82:75]. The pad interface port enable for these pins is driven by the NPC
block. When the FPM bit is set, the NPC enables the MDO port enable, and disables GP1O. When the FPM
bit is cleared, the NPC disables the MDO port enable, and enables GPIO.

Address: Base + 0x00D6 through Base + OxO0E4 Access: Read / write[6:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0
OBE!| IBE! DSC ODE? | HYS® WPE* | WPS
w
RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0

1 This bit applies to GPIO operation only. For GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to 0 to reduce power consumption.

2 Clear the ODE bit to 0 for MDO operation.
3 The HYS bit has no effect on MDO operation.
4 Clear the WPE bit to 0 for MDO operation.

Figure 6-50. MDOJ[11:4]_GPIO[82:75] Pad Configuration Register (SIU_PCR75-SIU_PCR82)
Refer to Table 6-16 for bit field definitions.

6.3.1.12.39 Pad Configuration Register 83 (SIU_PCR83)

The SIU_PCR83 register controls the pin function, direction, and static electrical attributes of the
CNTXA_GPIO[83] pin.

Address: Base + 0xO0E6 Access: Read / write[5:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as CNTX, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as CNTX or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-51. CNTXA_GPIO[83] Pad Configuration Register (SIU_PCR83)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.40 Pad Configuration Register 84 (SIU_PCR84)

The SIU_PCR84 register controls the pin function, direction, and static electrical attributes of the
CNRXA_GPIO[84] pin.

Address: Base + OxO0E8 Access: Read / write[5:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as CNRXA, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as CNRXA or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-52. CNRXA_GPIO[84] Pad Configuration Register (SIU_PCR84)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.41 Pad Configuration Register 85 (SIU_PCR85)

The SIU_PCRSS5 register controls the pin function, direction, and static electrical attributes of the
CNTXB_PCSC[3]_GPIO[85] pin. The CNTXB function is not available in the MPC5553 (this register
allows selection of the PCSC[3] and GPIO functions).

Address: Base + OXO0OEA Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
pal OBEZ2| IBE3 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The CNTXB function is not available on the MPC5553. Do not select 0b01 or Ob11 for the PA field.

2 When configured as CNTXB (MPC5554 only) or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to
1

3 When configured as CNTXB (MPC5554 only) or PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding
GPDI register. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-53. CNTXB_PCSC[3]_GPIO[85] Pad Configuration Register (SIU_PCR85)

Refer to Table 6-16 for bit field definitions.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

6-54 Freescale Semiconductor



System Interface Unit (SIU)

6.3.1.12.42 Pad Configuration Register 86 (SIU_PCR86)

The SIU_PCRS86 register controls the pin function, direction, and static electrical attributes of the
CNRXB_PCSC[4]_GPIO[86] pin. The CNRXB function is not available in MPC5553 (this register allows
selection of the PCSC[4] and GPIO functions).

Address: Base + OXO0EC Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
pAal OBEZ2| IBE3 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The CNRXB function is not available on the MPC5553. Do not select 0b01 or Ob11 for the PA field.
2 When configured as CNRXB or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

3 When configured as CNRXB or PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to O to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-54. CNRXB_PCSC[4]_GPIO[86] Pad Configuration Register (SIU_PCR86)
Refer to Table 6-16 for bit field definitions.

6.3.1.12.43 Pad Configuration Register 87 (SIU_PCR87)

The SIU_PCR87 register controls the pin function, direction, and static electrical attributes of the
CNTXC_PCSD[3]_GPIO[87] pin.

Address: Base + OXO0EE Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 When configured as CNTXC or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as CNTXC or PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to O to reduce power consumption. When configured as GPI, set the IBE bitto 1.
Figure 6-55. CNTXC_PCSD[3]_GPIO[87] Pad Configuration Register (SIU_PCR87)
Refer to Table 6-16 for bit field definitions.
6.3.1.12.44 Pad Configuration Register 88 (SIU_PCR88)

The SIU_PCRS88 register controls the pin function, direction, and static electrical attributes of the
CNRXC_PCSDJ[4]_GPIO[88] pin.
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Address: Base + 0x00F0 Access: Read / write[4:7, 10:15]

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

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

W
RESET: | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as CNRXC or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as CNRXC or PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bitto 1.

Figure 6-56. CNRXC_PCSD[4]_GPIO[88] Pad Configuration Register (SIU_PCR88)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.45 Pad Configuration Register 89 (SIU_PCR89)

The SIU_PCR89 register controls the pin function, direction, and static electrical attributes of the
TXDA_GPIO[89] pin.

Address: Base + 0x00F2 Access: Read / write[5:7, 10:15]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE? ODE | HYS SRC WPE | WPS
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as TXDA, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as TXDA or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. For SCI loop
back operation the IBE bit must be set to 1. Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the
IBE bit to 1.

Figure 6-57. TXDA_GPIO[89] Pad Configuration Register (SIU_PCR89)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.46 Pad Configuration Register 90 (SIU_PCR90)

The SIU_PCR90 register controls the pin function, direction, and static electrical attributes of the

RXDA_GPIO[90] pin.

Address: Base + 0x00F4 Access: Read / write[5:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0
PA |OBE!| IBE2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as RXDA, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as RXDA or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-58. RXDA_GPIO[90] Pad Configuration Register (SIU_PCR90)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.47 Pad Configuration Register 91 (SIU_PCR91)

The SIU_PCR91 register controls the pin function, direction, and static electrical attributes of the
TXDB_PCSD[1]_GPIO[91] pin.

Address: Base + 0x00F6 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as TXDB or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as TXDB or PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. For
SCI loop back operation the IBE bit must be set to 1. Clear the IBE to 0 to reduce power consumption. When configured as
GPI, set the IBE bit to 1.

Figure 6-59. TXDB_PCSD[1]_GPIO[91] Pad Configuration Register (SIU_PCR91)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.48 Pad Configuration Register 92 (SIU_PCR92)

The SIU_PCR92 register controls the pin function, direction, and static electrical attributes of the

RXDB_PCSD[5]_GPIO[92] pin.

Address: Base + 0x00F8 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as RXDB or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as RXDB or PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-60. RXDB_PCSD[5]_GPIO[92] Pad Configuration Register (SIU_PCR92)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.49 Pad Configuration Register 93 (SIU_PCR93)

The SIU_PCR93 register controls the pin function, direction, and static electrical attributes of the
SCKA _PCSCJ[1]_GPIO[93] pin. The SCKA function is not available in the MPC5553 (this register allows
selection of the PCSCJ[1] and GPIO functions).

Address: Base + OxO0FA Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
pAl OBEZ2| IBE3 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The SCKA function is not available on the MPC5553. Do not select 0b01 or Ob11 for the PA field.

When configured as SCKA, set the OBE bit to 1 for master operation, or clear the OBE bit to O for slave operation. When
configured as PCS, the OBE bit has no effect. When configured as GPO, set the OBE hit to 1.

When configured as SCKA in slave operation, set the IBE bit to 1. When configured as SCKA in master operation, PCS, or
GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to 0 to reduce power
consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-61. SCKA_PCSCJ[1]_GPIO[93] Pad Configuration Register (SIU_PCR93)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.50 Pad Configuration Register 94 (SIU_PCR94)

The SIU_PCR94 register controls the pin function, direction, and static electrical attributes of the
SINA_PCSC[2]_GPI0O[94] pin. The SINA function is only available on the MPC5554. Although the
SINA function is not available in the MPC5553, this register enables the selection of the PCSC[2] or GPIO
function for the MPC5553.

Address: Base + OXO0FC Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
pal OBE?| IBE3 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The SINA function is only available on the MPC5554; it is not available on the MPC5553. Therefore, set the PA field value for
0b01 or Ob11 only on the MPC5554. Valid MPC5553 PA settings are 0b10 for the PCSC[2] or 0b00 for GPIO.

2 When configured as SINA or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

3 When configured as SINA, PCS, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-62. SINA_PCSCJ[2]_GPIO[94] Pad Configuration Register (SIU_PCR94)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.51 Pad Configuration Register 95 (SIU_PCR95)

The SIU_PCR95 register controls the pin function, direction, and static electrical attributes of the
SOUTA_PCSC[5]_GPIO[95] pin. The SOUTA function is only available on the MPC5554. Although the
SOUTA function is not available in the MPC5553, this register enables the selection of the PCSC[5] or
GPIO function for the MPC5553.

Address: Base + OxO0FE Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
pal OBE?| IBE3 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The SOUTA function is only available on the MPC5554; it is not available on the MPC5553. Therefore, set the PA field value
for Ob01 or Ob11 only on the MPC5554. Valid MPC5553 PA settings are 0b10 for the PCSCI[5] or 0b00 for GPIO.

2 When configured as SOUTA or PCS, the OBE bit has no effect. When configured as GPO, set the OBE hit to 1.
3 When configured as SOUTA, PCS, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear

the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-63. SOUTA_PCSCI[5]_GPIO[95] Pad Configuration Register (SIU_PCR95)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.52 Pad Configuration Registers 96 (SIU_PCR96)

The SIU_PCR96 registers control the pin function, direction, and static electrical attributes of the
PCSA[0]_PCSD[2]_GPI10[96] pin. The PCSA[0] function is only available on the MPC5554. Although
the PCSA[0] function is not available in the MPC5553, this register enables the selection of the PCSD[2]
or GPIO function for the MPC5553.

Address: Base + 0x0100 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
pal OBE?| IBE3 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 The PCSAJ[0] function is only available on the MPC5554; it is not available on the MPC5553. Therefore, set the PA field value
for 0b01 or Ob11 only on the MPC5554. Valid MPC5553 PA settings are 0b10 for the PCSD[2] or 0b00 for GPIO.

When configured as PCSA[0], set the OBE bit to 1 for master operation, or clear the OBE bit to O for slave operation. When
configured as PCSDI2], the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as PCSA[0] in slave operation, set the IBE bit to 1. When configured as PCSA[0] in master operation,
PCSD[2], or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to 0 to reduce
power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-64. PCSA[0]_PCSD[2]_GPIO[96] Pad Configuration Register (SIU_PCR96)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.53 Pad Configuration Registers 97 (SIU_PCR97)

The SIU_PCR97 registers control the pin function, direction, and static electrical attributes of the
PCSA[1]_PCSB[2]_GPIO[97] pin. The PCSA[1] function is only available on the MPC5554. Although
the PCSA[1] function is not available in the MPC5553, this register enables the selection of the PCSBJ[2]
or GPIO function for the MPC5553.

Address: Base + 0x0102 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
pal OBE?| IBE® ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The PCSA[1] function is only available on the MPC5554; it is not available on the MPC5553. Therefore, set the PA field value
for 0b01 or Ob11 only on the MPC5554. Valid MPC5553 PA settings are 0b10 for the PCSBJ[2] or 0b00 for GPIO.

2 When configured as PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

3 When configured as PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-65. PCSA[1]_PCSBJ[2]_GPIO[97] Pad Configuration Register (SIU_PCR97)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.54 Pad Configuration Register 98 (SIU_PCR98)

The SIU_PCR98 register controls the pin function, direction, and static electrical attributes of the
PCSA[2]_SCKD_GPI0[98] pin. The PCSA[2] function is only available on the MPC5554. Although the
PCSA[2] function is not available in the MPC5553, this register enables the selection of the SCKD or
GPIO function for the MPC5553.

Address: Base + 0x0104 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
pal OBE?| IBE3 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 The PCSA[2] function is only available on the MPC5554; it is not available on the MPC5553. Therefore, set the PA field value
for 0b01 or Ob11 only on the MPC5554. Valid MPC5553 PA settings are 0b10 for the SCKD or 0b00 for GPIO.

When configured as PCSA, the OBE bit has no effect. When configured as SCKD, set the OBE bit to 1 for master operation,
or clear the OBE to O for slave operation. When configured as GPO, set the OBE bit to 1.

When configured as SCKD in slave operation, set the IBE bit to 1. When configured as PCSA or SCKD in master operation or
GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to O to reduce power
consumption. When configured as GPI, set the IBE hit to 1.

Figure 6-66. PCSA[2] _SCKD_GPIO[98] Pad Configuration Register (SIU_PCR98)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.55 Pad Configuration Register 99 (SIU_PCR99)

The SIU_PCR99 register controls the pin function, direction, and static electrical attributes of the
PCSA[3]_SIND_GPIO[99] pin. The PCSA[3] function is only available on the MPC5554. Although the
PCSA[3] function is not available in the MPC5553, this register enables the selection of the SIND or GP10
function for the MPC5553.

Address: Base + 0x0106 Access: Read / write[4:7, 10:15]

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

R 0 0 0 0 0 0
pAl OBE?| IBE® ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 The PCSA[3] function is only available on the MPC5554; it is not available on the MPC5553. Therefore, set the PA field value
for 0b01 or Ob11 only on the MPC5554. Valid MPC5553 PA settings are 0b10 for the SIND or Ob0O for GPIO.

2 When configured as PCSA, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

3 When configured as PCSA or SIND or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bitto 1.

Figure 6-67. PCSA[3]_SIND_GPIO[99] Pad Configuration Register (SIU_PCR99)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.56 Pad Configuration Register 100 (SIU_PCR100)

The SIU_PCR100 register controls the pin function, direction, and static electrical attributes of the
PCSA[4]_SOUTD_GPIO[100] pin. The PCSA[4] function is only available on the MPC5554. Although
the PCSA[4] function is not available in the MPC5553, this register enables the selection of the SOUTD
or GPIO function for the MPC5553.

Address: Base + 0x0108 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
pal OBE?| IBE3 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 The PCSA[4] function is only available on the MPC5554; it is not available on the MPC5553. Therefore, set the PA field value
for 0b01 or Ob11 only on the MPC5554 to select PCSCA[4]. Valid MPC5553 PA settings are 0b10 for the SOUTD or 0b0O0 for
GPIO.

2 When configured as PCSA or SOUTD, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as PCSA or SOUTD or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to O to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-68. PCSA[4]_SOUTD_GPIO[100] Pad Configuration Register (SIU_PCR100)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.57 Pad Configuration Registers 101 (SIU_PCR101)

The SIU_PCR101 register controls the pin function, direction, and static electrical attributes of the

PCSA[5]_PCSBI[3]_GPIO[101] pin. The PCSA[5] function is not available in the MPC5553 (this register

allows selection of the PCSB[3] and GPIO functions).

Address: Base + 0x010A Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
pal OBE?| IBE3 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 The PCSA[5] function is only available on the MPC5554; it is not available on the MPC5553. Therefore, set the PA field value
for 0b01 or Ob11 only on the MPC5554. Valid MPC5553 PA settings are 0b10 for the PCSBJ[3] or 0b00 for GPIO.

When configured as PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-69. PCSA[5]_PCSB[3]_GPIO[101] Pad Configuration Register (SIU_PCR101)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.58 Pad Configuration Register 102 (SIU_PCR102)

The SIU_PCR102 register controls the pin function, direction, and static electrical attributes of the
SCKB_PCSC[1]_GPIO[102] pin.

Address: Base + 0x010C Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 When configured as SCKB, set the OBE hit to 1 for master operation, and clear it to O for slave operation. When configured as

GPO, set the OBE bit to 1.

When configured as SCKB in slave operation set the IBE bit to 1. When configured as SCKB in master operation or PCS or
GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to 0 to reduce power
consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-70. SCKB_PCSCJ[1]_GPIO[102] Pad Configuration Register (SIU_PCR102)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.59 Pad Configuration Register 103 (SIU_PCR103)

The SIU_PCR103 register controls the pin function, direction, and static electrical attributes of the
SINB_PCSCJ[2]_GPIO[103] pin.

Address: Base + 0x010E Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as SINB, clear the OBE bit to 0. When configured as PCS, set the OBE bit to 1.

2 When configured as SINB or PCS, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-71. SINB_PCSCJ[2]_GPIO[103] Pad Configuration Register (SIU_PCR103)

Refer to Table 6-16 for bit field definitions.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 6-63



System Interface Unit (SIVU)

6.3.1.12.60 Pad Configuration Register 104 (SIU_PCR104)

The SIU_PCR104 register controls the pin function, direction, and static electrical attributes of the
SOUTB_PCSC[5]_GPIO[104] pin.

Address: Base + 0x0110 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

L When configured as SOUTB or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as SOUTB or PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bitto 1.

Figure 6-72. SOUTB_PCSCI[5]_GPIO[104] Pad Configuration Register (SIU_PCR104)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.61 Pad Configuration Register 105 (SIU_PCR105)

The SIU_PCR105 register controls the pin function, direction, and static electrical attributes of the
PCSB[0]_PCSD[2]_GPIO[105] pin.

Address: Base + 0x0112 Access Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as PCSB[0], the OBE bit has no effect. When configured as PCSD[2], set the OBE bit to 1 for master
operation, and clear it to O for slave operation. When configured as GPO, set the OBE bit to 1.

2 When configured as PCS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-73. PCSB[0]_PCSD[2]_GPIO[105] Pad Configuration Register (SIU_PCR105)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.62 Pad Configuration Register 106 (SIU_PCR106)

The SIU_PCR106 register controls the pin function, direction, and static electrical attributes of the
PCSB[1]_PCSD[0]_GPIO[106] pin.

Address: Base + 0x0114 Access: Read / write[4:7, 10:15]

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

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as PCSB[1], the OBE bit has no effect. When configured as PCSD[0], set the OBE bit to 1 for master

operation, and clear it to O for slave operation. When configured as GPO, set the OBE bit to 1.

When configured as PCSD[0] in slave operation, set the IBE bit to 1. When configured as PCS in master operation or GPO,
set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to 0 to reduce power consumption.
When configured as GPI, set the IBE bit to 1.

Figure 6-74. PCSB[1] _PCSD[0]_GPIO[106] Pad Configuration Register (SIU_PCR106)
Refer to Table 6-16 for bit field definitions.

6.3.1.12.63 Pad Configuration Register 107 (SIU_PCR107)

The SIU_PCR107 register controls the pin function, direction, and static electrical attributes of the
PCSB[2]_SOUTC_GPIO[107] pin.

Address: Base + 0x0116 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as PCS or SOUTC, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as PCS or SOUTC or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to O to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-75. PCSB[2]_SOUTC_GPIO[107] Pad Configuration Register (SIU_PCR107)

Refer to Table 6-16 for bit field definitions.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 6-65



System Interface Unit (SIVU)

6.3.1.12.64 Pad Configuration Register 108 (SIU_PCR108)

The SIU_PCR108 register controls the pin function, direction, and static electrical attributes of the
PCSB[3]_SINC_GPIO[108] pin.

Address: Base + 0x0118 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

L When configured as PCS or SINC, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as PCS or SINC or GPO, set the IBE bitto 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-76. PCSB[3]_SINC_GPIO[108] Pad Configuration Register (SIU_PCR108)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.65 Pad Configuration Register 109 (SIU_PCR109)

The SIU_PCR109 register controls the pin function, direction, and static electrical attributes of the
PCSB[4]_SCKC_GPIO[109] pin.

Address: Base + 0x011A Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as SCKC, set the OBE bit to 1 for master operation, and clear it to O for slave operation. When configured as

PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as SCKC in slave operation, set the IBE bit to 1. When configured as PCS or SCKC in master operation or
GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to 0 to reduce power
consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-77. PCSB[4]_SCKC_GPIO[109] Pad Configuration Register (SIU_PCR109)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.66 Pad Configuration Register 110 (SIU_PCR110)

The SIU_PCR110 register controls the pin function, direction, and static electrical attributes of the
PCSB[5]_PCSC[0]_GPIO[110] pin.

Address: Base + 0x011C Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as PCSBI[5], the OBE bit has no effect. When configured as PCSC[0], set the OBE bit to 1 for master

operation, and clear it to O for slave operation. When configured as GPO, set the OBE bit to 1.

When configured as PCSC[0] in slave operation, set the IBE bit to 1. When configured as PCS in master operation or GPO,
set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to 0 to reduce power consumption.
When configured as GPI, set the IBE bit to 1.

Figure 6-78. PCSB[5] PCSC[0]_GPIO[110] Pad Configuration Register (SIU_PCR110)
Refer to Table 6-16 for bit field definitions.

6.3.1.12.67 Pad Configuration Register 111-112 (SIU_PCR111-SIU_PCR112)

The SIU_PCR111-SIU_PCR112 registers control the pin function, direction, and static electrical
attributes of the ETRIG[0:1]_GPIO[111:112] pins.

Address: Base + 0x011E and Base + 0x0120 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE? ODE | HYS SRC WPE | WPS
W

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as ETRIG, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as ETRIG or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-79. ETRIG[0:1]_GPIO[111:112] Pad Configuration Register (SIU_PCR111-SIU_PCR112)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.68 Pad Configuration Register 113 (SIU_PCR113)

The SIU_PCR113 register controls the pin function, direction, and static electrical attributes of the
TCRCLKA_IRQ[7]_GPIO[113] pin.

Address: Base + 0x0122 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as TCRCLKA or IRQ, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as TCRCLKA or IRQ or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bitto 1.

Figure 6-80. TCRCLKA_IRQ[7]_GPIO[113] Pad Configuration Register (SIU_PCR113)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.69 Pad Configuration Register 114-125 (SIU_PCR114-SIU_PCR125)

The SIU_PCR114-SIU_PCR125 registers control the pin function, direction, and static electrical
attributes of the ETPUA[0:11] ETPUA[12:23]_GPI0[114:125] pins. Only the output channels of
ETPUA[12:23] are connected to pins. Both the input and output channels of ETPUA[0:11] are connected
to pins.

Address: Base + 0x0124 through Base + 0x013A Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS
W

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for both ETPUA[0:11] and GPIO[114:125] when configured as outputs. When configured as
ETPUA[12:23], the OBE bit has no effect.

2 The IBE bit must be setto 1 for ETPUA[0:11] or GPIO[114:125] when configured as inputs. When configured as ETPUA[12:23],
ETPUA[0:11], or GPIO[114:125] are configured as outputs, set the IBE bit to 1 to reflect the pin state in the corresponding
GPDI register.

3 The weak pullup/down selection at reset for the ETPUA[0:11] pins is determined by the WKPCFG pin.

Figure 6-81. ETPUA[0:11]_ETPUA[12:23]_GPIO[114:125]
Pad Configuration Register (SIU_PCR114-SIU_PCR125)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.70 Pad Configuration Register 126 (SIU_PCR126)

The SIU_PCR126 register controls the pin function, direction, and static electrical attributes of the
ETPUA[12]_PCSBJ[1]_GPIO[126] pin.
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Address: Base + 0x013C Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us
1 When configured as PCS, the OBE bit has no effect. The OBE bit must be set to 1 for ETPUA or GPIO when configured as
outputs.

The IBE bit must be set to 1 for ETPUA or GPIO when configured as inputs. When configured as PCS, ETPUA, or GPO
outputs, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.

The weak pullup/down selection at reset for the ETPUA[12] pin is determined by the WKPCFG pin.

Figure 6-82. ETPUA[12]_PCSBJ[1]_GPIO[126] Pad Configuration Register (SIU_PCR126)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.71 Pad Configuration Register 127 (SIU_PCR127)

The SIU_PCR127 register controls the pin function, direction, and static electrical attributes of the
ETPUA[13]_PCSBJ[3]_GPIO[127] pin.

Address: Base + 0x013E Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us
1 When configured as PCS, the OBE bit has no effect. The OBE bit must be set to 1 for both ETPUA or GPIO when configured
as outputs.

The IBE bit must be set to 1 for ETPUA or GPIO when configured as inputs. When configured as PCS, ETPUA, or GPO
outputs, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.

The weak pullup/down selection at reset for the ETPUA[13] pin is determined by the WKPCFG pin.

Figure 6-83. ETPUA[13]_PCSBJ[3]_GPIO[127] Pad Configuration Register (SIU_PCR127)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.72 Pad Configuration Register 128 (SIU_PCR128)

The SIU_PCR128 register controls the pin function, direction, and static electrical attributes of the
ETPUA[14]_PCSBJ[4]_GPIO[128] pin.
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Address: Base + 0x0140 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 When configured as PCS, the OBE bit has no effect. The OBE bit must be set to 1 for both ETPUA or GPIO when configured

as outputs.

The IBE bit must be set to 1 for ETPUA or GPIO when configured as inputs. When configured as PCS, ETPUA, or GPO
outputs, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.

The weak pullup/down selection at reset for the ETPUA[14] pin is determined by the WKPCFG pin.

Figure 6-84. ETPUA[14]_PCSB[4]_GPIO[128] Pad Configuration Register (SIU_PCR128)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.73 Pad Configuration Register 129 (SIU_PCR129)

The SIU_PCR129 register controls the pin function, direction, and static electrical attributes of the
ETPUA[15]_PCSBJ[5]_GPIO[129] pin.

Address: Base + 0x0142 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 When configured as PCS, the OBE bit has no effect. The OBE bit must be set to 1 for ETPUA or GPIO when configured as

outputs.

The IBE bit must be set to 1 for ETPUA or GPIO when configured as inputs. When configured as PCS, ETPUA, or GPO
outputs, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.

The weak pullup/down selection at reset for the ETPUA[15] pin is determined by the WKPCFG pin.

Figure 6-85. ETPUA[15] _PCSB[5]_GPIO[129] Pad Configuration Register (SIU_PCR129)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.74 Pad Configuration Register 130 (SIU_PCR130)

The SIU_PCR130 register controls the pin function, direction, and static electrical attributes of the
ETPUA[16]_PCSD[1]_GPIO[130] pin.

Address: Base + 0x0144 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us
1 When configured as PCS, the OBE bit has no effect. The OBE bit must be set to 1 for both ETPUA or GPIO when configured
as outputs.

The IBE bit must be set to 1 for ETPUA or GPIO when configured as inputs. When configured as PCS, ETPUA, or GPO
outputs, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.

The weak pullup/down selection at reset for the ETPUA[16] pin is determined by the WKPCFG pin.

Figure 6-86. ETPUA[16]_PCSDJ[1]_GPIO[130] Pad Configuration Register (SIU_PCR130)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.75 Pad Configuration Register 131 (SIU_PCR131)

The SIU_PCR131 register controls the pin function, direction, and static electrical attributes of the
ETPUA[17]_PCSD[2]_GPIO[131] pin.

Address: Base + 0x0146 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us
1 When configured as PCS, the OBE bit has no effect. The OBE bit must be set to 1 for both ETPUA or GPIO when configured
as outputs.

The IBE bit must be set to 1 for ETPUA or GPIO when configured as inputs. When configured as PCS, ETPUA, or GPO
outputs, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.

The weak pullup/down selection at reset for the ETPUA[17] pin is determined by the WKPCFG pin.

Figure 6-87. ETPUA[17]_PCSDJ[2]_GPIO[131] Pad Configuration Register (SIU_PCR131)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.76 Pad Configuration Register 132 (SIU_PCR132)

The SIU_PCR132 register controls the pin function, direction, and static electrical attributes of the
ETPUA[18]_PCSD[3]_GPIO[132] pin.

Address: Base + 0x0148 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us
1 When configured as PCS, the OBE bit has no effect. The OBE bit must be set to 1 for ETPUA of GPIO when configured as
outputs.

The IBE bit must be set to 1 for ETPUA or GPIO when configured as inputs. When configured as PCS, ETPUA, or GPO outputs,
set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.

The weak pullup/down selection at reset for the ETPUA[18] pin is determined by the WKPCFG pin.

Figure 6-88. ETPUA[18]_PCSDJ[3]_GPIO[132] Pad Configuration Register (SIU_PCR132)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.77 Pad Configuration Register 133 (SIU_PCR133)

The SIU_PCR133 register controls the pin function, direction, and static electrical attributes of the
ETPUA[19]_PCSD[4]_GPIO[133] pin.

Address: Base + 0x014A Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us
1 When configured as PCS, the OBE bit has no effect. The OBE bit must be set to 1 for ETPUA or GPIO when configured as
outputs.

The IBE bit must be set to 1 for ETPUA or GPIO when configured as inputs. When configured as PCS, ETPUA, or GPO
outputs, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.

The weak pullup/down selection at reset for the ETPUA[19] pin is determined by the WKPCFG pin.

Figure 6-89. ETPUA[19]_PCSDJ[4]_GPIO[133] Pad Configuration Register (SIU_PCR133)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.78 Pad Configuration Register 134-141 (SIU_PCR134-SIU_PCR141)

The SIU_PCR134-SIU_PCR141 registers control the pin function, direction, and static electrical
attributes of the ETPUA[20:27]_IRQ[8:15] GP10[134:141] pins. Only the output channels of
ETPUA[24:27] are connected to pins. Both the input and output channels of ETPUA[20:23] are connected
to pins.

Address: Base + 0x014C through Base + 0x015A Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS
W

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us
1 when configured as ETPUA[24:27] or IRQ, the OBE bit has no effect. The OBE bit must be set to 1 for ETPUA[20:23] or
GPIO[134:141] when configured as outputs.

When configured as ETPUA[24:27], IRQ, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to O to reduce power consumption. The IBE bit must be set to 1 for ETPUA[20:23] or GPIO[134:141] when
configured as inputs.

The weak pullup/down selection at reset for the ETPUA[20:27] pins is determined by the WKPCFG pin.

Figure 6-90. ETPUA[20:27]_IRQ[8:15] GPIO[134:141]
Pad Configuration Register (SIU_PCR134-SIU_PCR141)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.79 Pad Configuration Register 142 (SIU_PCR142)

The SIU_PCR142 register controls the pin function, direction, and static electrical attributes of the
ETPUA[28] PCSC[1]_GPIO[142] pin. Only the output channel of ETPUA[28] is connected to the pin.

Address: Base + 0x015C Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 When configured as ETPUA or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as ETPUA, PCS, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for GPIO when configured as input.

3 The weak pullup/down selection at reset for the ETPUA[28] pin is determined by the WKPCFG pin.

Figure 6-91. ETPUA[28]_PCSC[1]_GPIO[142] Pad Configuration Register (SIU_PCR142)

Refer to Table 6-16 for bit field definitions.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 6-73



System Interface Unit (SIVU)

6.3.1.12.80 Pad Configuration Register 143 (SIU_PCR143)

The SIU_PCR143 register controls the pin function, direction, and static electrical attributes of the
ETPUA[29] PCSC[2]_GPIO[143] pin. Only the output channel of ETPUA[29] is connected to the pin.

Address: Base + 0x015E Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ud

1 When configured as ETPUA or PCS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as ETPUA, PCS, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear
the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for GPIO when configured as input.

3 The weak pullup/down selection at reset for the ETPUA[29] pin is determined by the WKPCFG pin.

Figure 6-92. ETPUA[29]_PCSCJ[2]_GPIO[143] Pad Configuration Register (SIU_PCR143)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.81 Pad Configuration Register 144 (SIU_PCR144)

The SIU_PCR144 register controls the pin function, direction, and static electrical attributes of the
ETPUA[30]_PCSCJ[3]_GPIO[144] pin.

Address: Base + 0x0160 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

When configured as PCS, the OBE bit has no effect. When configured as ETPUA output or GPO, set the OBE bit to 1.

When configured as ETPUA output, PCS, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI
register. Clear the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for ETPUA or GPIO when configured
as input.

The weak pullup/down selection at reset for the ETPUA[30] pin is determined by the WKPCFG pin.

Figure 6-93. ETPUA[30]_PCSCJ3]_GPIO[144] Pad Configuration Register (SIU_PCR144)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.82 Pad Configuration Register 145 (SIU_PCR145)

The SIU_PCR145 register controls the pin function, direction, and static electrical attributes of the
ETPUA[31]_PCSCJ[4]_GPIO[145] pin.

Address: Base + 0x0162 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ud

1 When configured as PCS, the OBE bit has no effect. When configured as ETPUA output or GPO, set the OBE bit to 1.

When configured as ETPUA output, PCS, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI
register. Clear the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for ETPUA or GPIO when configured
as input.

The weak pullup/down selection at reset for the ETPUA[31] pin is determined by the WKPCFG pin.

Figure 6-94. ETPUA[31]_PCSCJ[4]_GPIO[145] Pad Configuration Register (SIU_PCR145)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.83 MPC5554: Pad Configuration Register 146 (SIU_PCR146)

NOTE
The MPC5553 does not implement PCR146. This register is reserved in the
MPC5553.

The SIU_PCR146 register controls the pin function, direction, and static electrical attributes of the

TCRCLKB_IRQ[6]_GPIO[146] pin.

Address: Base + 0x0164 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as TCRCLKB or IRQ, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

2 When configured as TCRCLKB, IRQ, or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to O to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-95. MPC5554: TCRCLKB_IRQ[6]_GPIO[146] Pad Configuration Register (SIU_PCR146)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.84 MPC5554: Pad Configuration Register 147-162 (SIU_PCR147-SIU_PCR162)

NOTE

The MPC5553 does not implement PCR146-178. These registers are
reserved in the MPC5553.

The SIU_PCR147-SIU_PCR162 registers control the pin function, direction, and static electrical
attributes of the ETPUB[0:15]_ETPUB[16:31]_GPIO[147:162] pins. Both the input and output channels
of ETPUB[0:15] are connected to these pins and only the output channels of ETPUB[16:31] are connected
to these pins.

Address: Base + 0x0166 through Base + 0x0184 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for both ETPUB[0:15] and GPIO[147:162] when configured as outputs. When configured as
ETPUB[16:31], the OBE bit has no effect.

When configured as ETPUB or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for both ETPUBJ[0:15] and GPI10[147:162] when configured
as inputs.

The weak pullup/down selection at reset for the ETPUBJ[0:15] pins is determined by the WKPCFG pin.

2

Figure 6-96. MPC5554: ETPUB[0:15]_ETPUB[16:31]_GPIO[147:162]
Pad Configuration Register (SIU_PCR147-SIU_PCR162)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.85 MPC5554: Pad Configuration Register 163 (SIU_PCR163)

NOTE
The MPC5553 does not implement PCR163. This register is reserved in the
MPC5553.

The SIU_PCR163 register controls the pin function, direction, and static electrical attributes of the
ETPUB[16]_PCSA[1]_GPIO[163] pin. Both the input and output channel of ETPUB[16] are connected
to the pin.
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Address: Base + 0x0186 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for both ETPUB and GPIO when configured as outputs. When configured as PCS, the OBE bit
has no effect.

When configured as ETPUB or GPIO outputs, or configured as PCS, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for both ETPUB
and GPIO when configured as inputs.

The weak pullup/down selection at reset for the ETPUB[16] pin is determined by the WKPCFG pin.

Figure 6-97. MPC5554: ETPUB[16]_PCSA[1]_GPIO[163] Pad Configuration Register (SIU_PCR163)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.86 MPC5554: Pad Configuration Register 164 (SIU_PCR164)

NOTE

The MPC5553 does not implement PCR164. This register is reserved in the
MPC5553.

The SIU_PCR164 register controls the pin function, direction, and static electrical attributes of the
ETPUB[17]_PCSA[2]_GPIO[164] pin. Both the input and output channel of ETPUB[17] are connected
to the pin.

Address: Base + 0x0188 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for both ETPUB([17] and GPIO[164] when configured as outputs. When configured as PCS, the
OBE bit has no effect.

When configured as ETPUB or GPIO outputs, or configured as PCS, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for both ETPUBJ[17]
or GPIO[164] when configured as inputs.

3 The weak pullup/down selection at reset for the ETPUB[17] pin is determined by the WKPCFG pin.

Figure 6-98. MPC5554: ETPUB[17]_PCSA[2]_GPIO[164] Pad Configuration Register (SIU_PCR164)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.87 MPC5554: Pad Configuration Register 165 (SIU_PCR165)

NOTE
The MPC5553 does not implement PCR165. This register is reserved in the
MPC5553.

The SIU_PCR165 register controls the pin function, direction, and static electrical attributes of the
ETPUB[18]_PCSA[3]_GPIO[165] pin. Both the input and output channel of ETPUB[18] are connected
to the pin.

Address: Base + 0x018A Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ud

1 The OBE bit must be set to 1 for ETPUB[18] or GPIO[165] when configured as outputs. When configured as PCS, the OBE bit

has no effect.

When configured as ETPUB or GPIO outputs, or configured as PCS, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for ETPUB[18] or
GPIO[165] when configured as inputs.

The weak pullup/down selection at reset for the ETPUBJ[18] pin is determined by the WKPCFG pin.

2

Figure 6-99. MPC5554: ETPUB[18]_PCSA[3]_GPIO[165] Pad Configuration Register (SIU_PCR165)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.88 Pad Configuration Register 166 (SIU_PCR166)

NOTE
The MPC5553 does not implement PCR166. This register is reserved in the
MPC5553.

The SIU_PCR166 register controls the pin function, direction, and static electrical attributes of the
ETPUB[19]_PCSA[4]_GPIO[166] pin. Both the input and output channel of ETPUB[19] are connected
to the pin.
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Address: Base + 0x018C Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us
1 The OBE bit must be set to 1 for ETPUB[19] or GPIO[166] when configured as outputs. When configured as PCS, the OBE bit
has no effect.

When configured as ETPUB or GPIO outputs, or configured as PCS, set the IBE bit to 1 to reflect the pin state in the
corresponding GPDI register. Clear the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for ETPUB[19] or
GPIO[166] when configured as inputs.

The weak pullup/down selection at reset for the ETPUB[19] pin is determined by the WKPCFG pin.

Figure 6-100. ETPUB[19]_PCSA[4]_GPIO[166] Pad Configuration Register (SIU_PCR166)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.89 MPC5554: Pad Configuration Register 167-178 (SIU_PCR167-SIU_PCR178)

NOTE

The MPC5553 does not implement PCR167-178. These registers are
reserved in the MPC5553.

The SIU_PCR167-SIU_PCR178 registers control the pin function, direction, and static electrical
attributes of the ETPUB[20:31]_GPIO[167:178] pins. Both the inputs and outputs of ETPUB[20:31] are
connected to these pins.

Address: Base + 0x018E through Base + 0x01A4 Access: Read / write[5:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0 0
PA |OBE!| IBE2 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for ETPUB[20:31] or GPIO[167:178] when configured as outputs.

When configured as ETPUB or GPIO outputs, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for ETPUB[20:31] or GPIO[167:178] when
configured as inputs.

The weak pullup/down selection at reset for the ETPUB[20:31] pins is determined by the WKPCFG pin.

Figure 6-101. MPC5554: ETPUB[20:31]_GPIO[167:178]
Pad Configuration Register (SIU_PCR167-SIU_PCR178)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.90 Pad Configuration Register 179-188 (SIU_PCR179-SIU_PCR188)

The SIU_PCR179-SIU_PCR188 registers control the pin function, direction, and static electrical
attributes of the EMIOS[0:9]_ETPUAJ0:9]_GPIO[179:188] pins. The input and output functions for
EMIOS[0:9] are connected to pins; ETPUA[0:9] are connected to output channel pins only.

Address: Base + 0x01A6 through Base + 0x01B8 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for EMIOS[0:9] or GPIO[179:188] when configured as outputs.

2 When configured as EMIOS, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE to 0
to reduce power consumption.The IBE hit must be set to 1 for EMIOS[0:9] or GPIO[179:188] when configured as inputs.

3 The weak pullup/down selection at reset for the EMIOS[0:9] pins is determined by the WKPCFG pin.

Figure 6-102. EMIOS[0:9]_ETPUA[0:9]_GPIO[179:188]
Pad Configuration Register (SIU_PCR179-SIU_PCR188)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.91 Pad Configuration Register 189-190 (SIU_PCR189-SIU_PCR190)

The SIU_PCR189-SIU_PCR190 registers control the pin function, direction, and static electrical

attributes of the EMIOS[10:11]_GPIO[189:190] pins. Both the input and output functions of

EMIOS[10:11] are connected to pins.

Address: Base + 0x01BA through Base + 0x01BC Access: Read /write[5:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0
PA |OBE!| IBE2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for EMIOS[10:11] or GPIO[189:190] when configured as outputs.

2 When configured as EMIOS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for both EMIOS[10:11] and GPI0[189:190] when
configured as inputs.

3 The weak pullup/down selection at reset for the EMIOS[10:11] pins is determined by the WKPCFG pin.
Figure 6-103. EMIOS[10:11]_GPIO[189:190] Pad Configuration Register (SIU_PCR189-SIU_PCR190)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.92 Pad Configuration Register 191 (SIU_PCR191)

The SIU_PCR191 register controls the pin function, direction, and static electrical attributes of the
EMIOS[12] _SOUTC_GPIO[191] pin. Only the output of EMIOS[12] is connected to the pin.

Address: Base + Ox01BE Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ud

1 The OBE bit must be set to 1 for GPIO[191] when configured as an output.

2 When configured as EMIOS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for GPIO[191] when configured as an input.

3 The weak pullup/down selection at reset for the EMIOS[12] pin is determined by the WKPCFG pin.

Figure 6-104. EMIOS[12]_SOUTC_GPIO[191] Pad Configuration Register (SIU_PCR191)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.93 Pad Configuration Register 192 (SIU_PCR192)

The SIU_PCR192 register controls the pin function, direction, and static electrical attributes of the
EMIOS[13]_SOUTD_GPIO[192] pin. Only the output of EMIOS[13] is connected to the pin.

Address: Base + 0x01CO Access: Read / Write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for GPIO[192] when configured as an output.

2 When configured as EMIOS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for GPIO[192] when configured as an input.

3 The weak pullup/down selection at reset for the EMIOS[13] pin is determined by the WKPCFG pin.

Figure 6-105. EMIOS[13]_SOUTD_GPIO[192] Pad Configuration Register (SIU_PCR192)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.94 Pad Configuration Register 193-194 (SIU_PCR193-SIU_PCR194)

The SIU_PCR193-SIU_PCR194 registers control the pin function, direction, and static electrical
attributes of the EMI0S[14:15] IRQ[0:1]_GPIO[193:194] pins. Only the output functions of
EMIOS[14:15] are connected to pins.

Address: Base + 0x01C2 through Base + 0x01C4 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE? ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 us

1 The OBE bit must be set to 1 for GPIO[193:194] when configured as outputs.

2 When configured as EMIOS or IRQ or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register.
Clear the IBE to 0 to reduce power consumption. The IBE bit must be set to 1 for GPIO[193:194] when configured as inputs.

3 The weak pullup/down selection at reset for the EMIOS[14:15] pins is determined by the WKPCFG pin.

Figure 6-106. EMIOS[14:15]_IRQ[0:1] GPIO[193:194]
Pad Configuration Register (SIU_PCR193-SIU_PCR194)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.95 Pad Configuration Register 195-202 (SIU_PCR195-SIU_PCR202)

MPC5553: The SIU_PCR195 through SIU_PCR202 registers control the pin function, direction, and
static electrical attributes of the EMIOS[16:23] _ETPUB[0:7]_GPIO[195:202] pins. The input and output
functions of EMIOS[16:23] are connected to pins. The alternate functions, ETPUB[0:7], are not available
on the MPC5553.

MPC5554: The SIU_PCR195 through SIU_PCR202 registers control the pin function, direction, and
static electrical attributes of the EMIOS[16:23]_ETPUB[0:7]_GPI10[195:202] pins. Both the input and
output functions of EMIOS[16:23] are connected to pins, however ETPUBJ[0:7] are connected only as
output channels to the pins.

Address: Base + 0x01C6 through Base + 0x01D4 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
PA OBE!| IBE?2 ODE | HYS SRC WPE | WPS

w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ud

1 The OBE bit must be set to 1 for both EMIOS[16:23] and GPI0[195:202] when configured as outputs.

2 When configured as EMIOS or ETPU, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption.The IBE bit must be set to 1 for EMIOS[16:23] or GPIO[195:202] when configured as
inputs.

3 The weak pullup/down selection at reset for the EMIOS[0:9] pins is determined by the WKPCFG pin.

Figure 6-107. EMIOS[16:23]_ETPUBJ[0:7]_GPIO[195:202]
Pad Configuration Register (SIU_PCR195-SIU_PCR202)
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Refer to Table 6-16 for bit field definitions.

6.3.1.12.96 Pad Configuration Register 203-204 (SIU_PCR203-SIU_PCR204)

The SIU_PCR203-SIU_PCR204 registers control the pin function, direction, and static electrical
attributes of the EMIOS[14:15] GPIO[203:204] pins. EMI0OS[14:15] are signal functions for output only.
These pins are named GP10[203:204] because other pins are already named EMIOS[14:15]. The primary
function of these pins is EMIOS; however, out of reset, they are configured as GP10O. These pins are not
affected by WKPCFG (refer to Section 2.3.1.7, “Weak Pull Configuration / GPIO
(WKPCFG_GPI10213)”).

Address: Base + 0x01D6 and Base + 0x01D8 Access: Read / write[5:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0 0
pal |OBE?| IBE3 ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 MPC5554 only: Set the PA bit to 1 for EMIOS, and clear the PA bit to 0 when using as GPIO.
2 When configured as EMIOS, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

3 When configured as EMIOS or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the
IBE to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

Figure 6-108. EMIOS[14:15] GPIO[203:204] Pad Configuration Register (SIU_PCR203-SIU_PCR204)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.97 Pad Configuration Registers 205 (SIU_PCR205)

The SIU_PCR205 register controls the direction and static electrical attributes of the GPIO[205] pin. This
register is separate from the PCRs for GP10[206:207] because GP10[205] is a medium pad type with slew
rate control and GP10[206:207] are fast pad types with drive strength control. The PA bit is not
implemented for this PCR because GPIO is the only pin function.

Address: Base + 0x01DA Access: Read / write[6:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0 0
OBE!| IBE2 ODE | HYS SRC WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as GPO, set the OBE bit to 1.

2 When configured as GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. When configured as
GPI, set the IBE bit to 1. Clear the IBE to 0 to reduce power consumption.

Figure 6-109. GPIO[205] Pad Configuration Registers (SIU_PCR205)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.98 Pad Configuration Registers 206—207 (SIU_PCR206-SIU_PCR207)

The SIU_PCR206-SIU_PCR207 registers control the pin function, direction, and static electrical

attributes of the GP1O[206:207] pins. These registers are separate from the PCR for GP10[205] because
GPI0[206:207] are fast pad types with drive strength control and GP10[205] is a medium pad type with
slew rate control. The PA bit is not implemented for these PCRs because GPIO is the only pin function.

NOTE

The GPI10[206:7] pins have the capability to trigger the ADCs. For the
ETRIG functionality, these GPIO pins need to be set as GPIO and then
select the GP10O ADC trigger in the (SIU_ETISR). Refer to

Section 6.3.1.15, “eQADC Trigger Input Select Register (SIU_ETISR).”

Address: Base + 0x01DC and Base + 0x01DE Access: Read / write[6:11, 14:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0 0
OBE!| IBE2 DSC ODE | HYS WPE | WPS

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

1 When configured as GPO, set the OBE bit to 1.

2 When configured as GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. When configured as
GPI, set the IBE bit to 1. Clear the IBE to O to reduce power consumption.

Figure 6-110. GPIO[206:207] Pad Configuration Registers (SIU_PCR206-SIU_PCR207)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.99 Pad Configuration Register 208 (SIU_PCR208)

The SIU_PCR208 register controls the pin function, direction, and static electrical attributes of the
PLLCFG[0]_IRQ[4]_GPIO[208] pin.

Address: Base + 0x01EQO Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0
pAal OBE?| IBE3 ODE |HYS?* SRC WPE | WPS

w

RESET: 0 0 0 0 1 1 0 0 0 0 0 1 0 0 1 1

1 The PLLCFG function applies only when the RSTCFG pin is asserted during reset. Set the PA field to 0b10 for IRQ[4] and
clear the PA field to Ob0O0 for GPIO[208].

2 When configured as IRQ, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.
When configured as IRQ or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE

to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.
4 When configured as IRQ, set the HYS bit to 1.
Figure 6-111. PLLCFG[0]_IRQ[4]_GPIO[208] Pad Configuration Register (SIU_PCR208)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.100 Pad Configuration Register 209 (SIU_PCR209)

The SIU_PCR209 register controls the pin function, direction, and static electrical attributes of the
PLLCFG[1]_IRQ[5]_SOUTD_GPIO[209] pins.

Address: Base + O0x01E2 Access: Read / write[3:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0
pal OBEZ2| IBE3 ODE |HYS? SRC WPE | WPS
w

RESET: 0 0 0 0 1 1 0 0 0 0 0 1 0 0 1 1

1 The PLLCFG function applies only when the RSTCFG pin is asserted during reset. Set the PA field to 0b010 for IRQ[5], 0b100
for SOUTD, and 0b000 for GP1O[209].

When configured as IRQ, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as IRQ or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as IRQ, set the HYS bit to 1.

Figure 6-112. PLLCFG[1]_IRQ[5]_SOUTD_GPIO[209] Pad Configuration Register (SIU_PCR209)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.101 Pad Configuration Register 210 (SIU_PCR210)

The SIU_PCR210 register controls the pin function, direction, and static electrical attributes of the
RSTCFG_GPIO[210] pin.

Address: Base + O0x01E4 Access: Read / write[5:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
pPAl |OBE?| IBES ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 1

1 RSTCFG function is applicable during reset only. The PA bit must be cleared to 0 for GPIO operation.
2 When configured as GPO, set the OBE bit to 1.

3 When configured as GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. When configured as
GPlI, set the IBE bit to 1.

Figure 6-113. RSTCFG_GPIO[210] Pad Configuration Register (SIU_PCR210)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.102 Pad Configuration Register 211-212 (SIU_PCR211-SIU_PCR212)

The SIU_PCR211-SIU_PCR212 registers control the pin function, direction, and static electrical
attributes of the BOOTCFG[0:1]_IRQ[2:3]_GPIO[211:212] pins.

Address: Base + 0x01E6 and Base + 0x01E8 Access: Read / write[4:7, 10:15]
0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
R 0 0 0 0 0 0
pal OBE?| IBE3 ODE |HYS? SRC WPE | WPS
w

RESET: 0 0 0 0 1 1 0 0 0 0 0 1 0 0 1 0
1 The BOOTCFG function applies only during reset when the RSTCFG pin is asserted during reset. Set the PA field to 0b10 for
IRQ[2:3] and clear the PA field to 0b00 for GPIO[211:212].
When configured as IRQ, the OBE bit has no effect. When configured as GPO, set the OBE bit to 1.

When configured as IRQ or GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. Clear the IBE
to 0 to reduce power consumption. When configured as GPI, set the IBE bit to 1.

4 When configured as IRQ, set the HYS bit to 1.

Figure 6-114. BOOTCFG[0:1]_IRQ[2:3]_GPI0[211:212]
Pad Configuration Register (SIU_PCR211-SIU_PCR212)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.103 Pad Configuration Register 213 (SIU_PCR213)

The SIU_PCR213 register controls the pin function, direction, and static electrical attributes of the
WKPCFG_GPIO[213] pin.

Address: Base + Ox01EA Access: Read / write[5:7, 10:15]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0
pPAl |OBE?| IBES ODE | HYS SRC WPE | WPS
w

RESET: 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 1

1 WKPCFG function is applicable during reset only. Clear the PA bit to 0 for GPIO operation.
2 When configured as GPO, set the OBE bit to 1.
3 When configured as GPO, set the IBE bit to 1 to reflect the pin state in the corresponding GPDI register. When configured as
GPI, set the IBE bitto 1.
Figure 6-115. WKPCFG_GPIO[213] Pad Configuration Register (SIU_PCR213)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.104 Pad Configuration Register 214 (SIU_PCR214)

The SIU_PCR214 register controls the enabling/disabling and drive strength of the ENGCLK pin. The
ENGCLK pin is enabled and disabled by setting and clearing the OBE bit. The ENGCLK pin is enabled
during reset.

Address: Base + OxO1EC Access: Read / write[6, 8:9]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0
OBE DSC
w

RESET: 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0
Figure 6-116. ENGLCK Pad Configuration Register (SIU_PCR214)
Refer to Table 6-16 for bit field definitions.

6.3.1.12.105 Pad Configuration Register 215 (SIU_PCR215)

The SIU_PCR215 register controls the pin function, direction, and static electrical attributes of the
AN[12]_MA[0]_SDS pin.

Address: Base + OxO1EE Access: Read / write[4:5, 10, 12:13]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0
PAl ODE SRC
W

RESET: 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0

1 Input and output buffers are enabled/disabled based on PA selection. The input and output buffers are disabled for the AN[12]
function. Only the output buffer is enabled for MA[O] and SDS functions.

Figure 6-117. AN[12] _MAJQ]_SDS Pad Configuration Register (SIU_PCR215)

Refer to Table 6-16 for bit field definitions. The PA field for PCR215 is given in Table 6-41.
Table 6-41. PCR215 PA Field Definition

PA Field Pin Function
0b00 SDS
0b01 Reserved
0b10 MA[O]
Ob11 AN[12]
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6.3.1.12.106 Pad Configuration Register 216 (SIU_PCR216)

The SIU_PCR216 register controls the pin function, direction, and static electrical attributes of the
AN[13]_MAJ[1]_SDO pin.

Address: Base + 0x01F0 Access: Read /write[4:5, 10, 12:13]

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

R 0 0 0 0 0 0 0 0 0 0 0
pal ODE SRC

w
RESET: 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0

0

1 Input and output buffers are enabled/disabled based on the PA selection. The input and output buffer is disabled for the AN[13]
function. Only the output buffer is enabled for the MA[1] and SDO functions.

Figure 6-118. AN[13]_MA[1]_SDO Pad Configuration Register (SIU_PCR216)

Refer to Table 6-16 for bit field definitions. The PA field for PCR216 is given in Table 6-42.
Table 6-42. PCR216 PA Field Definition

PA Field Pin Function
0b00 SDO
0b01 Reserved
0b10 MA[1]
0Ob11 AN[13]

6.3.1.12.107 Pad Configuration Register 217 (SIU_PCR217)

The SIU_PCR217 register controls the pin function, direction, and static electrical attributes of the
AN[14]_MA[2]_SDlI pin.

Address: Base + 0x01F2 Access: Read / write[4:5, 10:15]

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

R 0 0 0 0 0 0 0 0
pal ODE | HYS SRC WPE? | wps3

w
RESET: 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0

0

1 Input and output buffers are enabled/disabled based on PA selection. The input and output buffer is disabled for the AN[14]
function. Only the output buffer is enabled for the MA[2] function; only the input buffer is enabled for the SDI function.

2 Clear the WPE bit to 0 when AN[14] or MA[2] are configured as the active signal; set the WPE bit to 1 when SDI is configured
as the active signal.
3 Set the WPS bit to 1 when SDI is configured as the active signal.

Figure 6-119. AN[14]_MA[2]_SDI Pad Configuration Register (SIU_PCR217)

Refer to Table 6-16 for bit field definitions. The PA field for PCR217 is given in Table 6-43.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

6-88 Freescale Semiconductor



System Interface Unit (SIU)

Table 6-43. PCR217 PA Field Definition

PA Field Pin Function
0b00 SDI
0b01 Reserved
0b10 MA[2]
0Ob11 AN[14]

6.3.1.12.108 Pad Configuration Register 218 (SIU_PCR218)

The SIU_PCR218 register controls the pin function, direction, and static electrical attributes of the
AN[15]_FCK pin.

Address: Base + 0x01F4 Access: Read / write[5, 10, 12:13]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0 0 0 0 0 0
pal ODE SRC

w

RESET: 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

1 Input and output buffers are enabled/disabled based on PA selection. The input and output buffer is disabled for the AN[15]
function. Only the output buffer is enabled for the FCK function.

Figure 6-120. AN[15]_FCK Pad Configuration Register (SIU_PCR218)

Refer to Table 6-16 for bit field definitions. The PA field for PCR218 is given in Table 6-44.
Table 6-44. PCR218 PA Field Definition

PA Field Pin Function
0b0 FCK
Ob1 AN[15]

6.3.1.12.109 Pad Configuration Register 219 (SIU_PCR219)
The SIU_PCR219 register controls the drive strength of the MCKO pin.

Address: Base + 0x01F6 Access: Read / write[8:9]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DSC
w

RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
Figure 6-121. MCKO Pad Configuration Register (SIU_PCR219)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.110 Pad Configuration Register 220-223 (SIU_PCR220-SIU_PCR223)
The SIU_PCR220-SI1U_PCR223 registers control the drive strength of the MDO[0:3] pins.

Address: Base + 0x01F8 through Base + 0x01FE Access: Read / write[8:9]

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

R 0 0 0 0 0 0 0 0 0 0 0
DSC

RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0

Figure 6-122. MDOJ0:3] Pad Configuration Register (SIU_PCR220-SIU_PCR223)
Refer to Table 6-16 for bit field definitions.

6.3.1.12.111 Pad Configuration Register 224-225 (SIU_PCR224-SIU_PCR225)
The SIU_PCR224-S1U_PCR225 registers control the drive strength of the MSEO[0:1] pins.

Address: Base + 0x0200 and Base + 0x0202 Access: Read / write[8:9]

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

R 0 0 0 0 0 0 0 0 0 0 0
DSC

w

RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0

Figure 6-123. MSEOQ[0:1] Pad Configuration Register (SIU_PCR224-SIU_PCR225)
Refer to Table 6-16 for bit field definitions.

6.3.1.12.112 Pad Configuration Register 226 (SIU_PCR226)
The SIU_PCR226 register controls the drive strength of the RDY pin.

Address: Base + 0x0204 Access: Read / write[8:9]

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

R 0 0 0 0 0 0 0 0 0 0 0 0
DSC

RESET: 0 0 0 0 0 0

Figure 6-124. RDY Pad Configuration Register (SIU_PCR226)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.113 Pad Configuration Register 227 (SIU_PCR227)
The SIU_PCR227 register controls the drive strength of the EVTO pin.

Address: Base + 0x0206 Access: Read / write[8:9]

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

R 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DSC

RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
Figure 6-125. EVTO Pad Configuration Register (SIU_PCR227)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.114 Pad Configuration Register 228 (SIU_PCR228)
The SIU_PCR228 register controls the drive strength of the TDO pin.
Address: Base + 0x0208 Access: Read / write[8:9]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DSC

RESET: 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
Figure 6-126. TDO Pad Configuration Register (SIU_PCR228)

Refer to Table 6-16 for bit field definitions.

6.3.1.12.115 Pad Configuration Register 229 (SIU_PCR229)

The SIU_PCR229 register controls the enabling/disabling and drive strength of the CLKOUT pin. The
CLKOUT pin is enabled and disabled by setting and clearing the OBE bit. The CLKOUT pin is enabled
during reset.

Address: Base + 0x020A Access: Read / write[6, 8:9]

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

R 0 0 0 0 0 0 0 0 0 0 0 0 0
OBE DSC

RESET: 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0
Figure 6-127. CLKOUT Pad Configuration Register (SIU_PCR229)

Refer to Table 6-16 for bit field definitions.
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6.3.1.12.116 Pad Configuration Register 230 (SIU_PCR230)
The SIU_PCR230 register controls the slew rate of the RSTOUT pin.

Address: Base + 0x020C Access: Read / write[12:13]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SRC

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0
Figure 6-128. RSTOUT Pad Configuration Register (SIU_PCR230)

Refer to Table 6-16 for bit field definitions.

6.3.1.13 GPIO Pin Data Output Registers 0-213 (SIU_GPDOn)

The definition of the 8-bit SIU_GPDOn registers, with each register specifying the drive data for a single
GPIO pin, is given in Figure 6-129. The n notation in the name of the 214 SIU_GPDOn registers
corresponds to the pins with the same GPIO pin numbers. For example, PDOO is the pin data output bit
for the CS[0]_GPIO[0] pin and is found in SIU_GPDOO0, and PD0O213 is the pin data output bit for the
WKPCFG_GPIO[213] pin and is found in SIU_GPDO213. The GPDO address for a particular pin is equal
to the GPIO pin number with an offset of SIU_BASE + 0x0600.

The SIU_GPDOn registers are written to by software to drive data out on the external GPIO pin. Each
register drives a single external GP1O pin, which allows the state of the pin to be controlled independently
from other GPIO pins. Writes to the SIU_GPDOn registers have no effect on pin states if the pins are
configured as inputs by the associated pad configuration registers. The SIU_GPDO[n] register values are
automatically driven to the GPIO pins without software update if the direction of the GP10 pins is changed
from input to output.

Writes to the SIU_GPDOn registers have no effect on the state of the corresponding pins when the pins
are configured for their primary function by the corresponding PCR.

Address: Base + 0x0600 + n Access: Read / write[7]
0 1 2 3 4 5 6 7
R| 0 0 0 0 0 0 0 0

W PDOn
Reset 0 0 0 0 0 0 0 0

Figure 6-129. GPIO Pin Data Output Register 0-213 (SIU_GPDOn)
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Table 6-45. SIU_GPDOn Field Descriptions

Field Name Description

Pin data out. Stores the data to be driven out on the external GPIO pin associated
with the register. If the register is read, it returns the value written.

0 Vg is driven on the external GPIO pin when the pin is configured as an output.
1 Vpn is driven on the external GPIO pin when the pin is configured as an output.

PDON

6.3.1.14 GPIO Pin Data Input Registers 0-213 (SIU_GPDIn)

The definition of the 8-bit SIU_GPDIn registers, with each register specifying the drive data for a single
GPIOQ pin, is given in Figure 6-130. The n notation in the name of the 178 (MPC5553) or 214 (MPC5554)
SIU_GPDaIn registers corresponds to the pins with the same GP1O pin numbers. For example, PDIO is the
bit for the CS[0]_GPIO[0] data input pin and is set in SIU_GPDIO; PDI213 is the bit for the data input
WKPCFG_GPIO[213] pin and is found in SIU_GPDI213. The GPDI address for a pin is the GPI1O pin
number with an offset of SIU_BASE + 0x0800. Gaps exist in the SIU memory where the pin is not
available in the package.

The SIU_GPDIn registers are read-only registers that allow software to read the input state of an external
GPIO pin. Each register represents the input state of a single external GPIO pin. If the GPIO pin is
configured as an output, and the input buffer enable (IBE) bit is set in the PCR register, the SIU_GPDIn
register contains the state of the output pin.

Address: Base + 0x0800 + n Access: Read Only [7]
0 1 2 3 4 5 6 7
R 0 0 0 0 0 0 0 PDIn
\W
Reset 0 0 0 0 0 0 0 0

Figure 6-130. GPIO Pin Data Input Register 0-213 (SIU_GPDIn)

Table 6-46. SIU_GPDIn Field Description

Field Name Description

Input pin. This bit reflects the input state on the external GPIO pin
associated with the register.

PDIn If PCRN[IBE] = 1, then:

0 Signal on pin is less than or equal to V), .

1 Signal on pin is greater than or equal to V.

6.3.1.15 eQADC Trigger Input Select Register (SIU_ETISR)

The SIU_ETISR selects the source for the eQADC trigger inputs. The eQADC trigger numbers 0-5
specified by TSEL(0-5) correspond to CFIFO numbers 0-5. To calculate the CFIFO number to which each
trigger is connected, divide the DMA channel number by two. For example, eQADC CFIFO 1 (connected
to DMA channel 2) can be triggered by eTPUA[31], eMIOS[11] or ETRIGI1]. To select a trigger, the
TSEL must be initialized.
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When an eQADC trigger is connected, the timer output is connected to the eQADC CFIFO trigger input.
To trigger the eQADC, the eTPU output must change to a state the eQADC recognizes as a trigger. Because
there are rising- or falling-edges, and low- or high-gated trigger types, it is possible to trigger the eQADC
immediately.

Table 6-47. Trigger Interconnections

iggervave | CADC CFIFO | oy el | Chamnel | Channel | ETRIGInpur
0 0 0 ETPUA[30] EMIOS[10] ETRIG[O]
1 1 2 ETPUA[31] EMIOS[11] ETRIG[1]
2 2 4 ETPUA[29] EMIOS[15] ETRIG[O]
3 3 6 ETPUA[28] EMIOS[14] ETRIG[1]
4 4 8 ETPUA[27] EMIOS[13] ETRIG[0]
5 5 10 ETPUA[26] EMIOS[12] ETRIG[1]
Address: Base + 0x0900 Access: Read / write [0:11]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0
W TSELS5 TSEL4 TSEL3 TSEL2 TSEL1 TSELO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0900 Access: Read / write [0:11]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-131. eQADC Trigger Input Select Register (SIU_ETISR)

Table 6-48. SIU_ETISR Field Descriptions

Regll:siteel(; BNlénljznge Description
eQADC trigger input select 5. Specifies the input for eQADC trigger 5.
0-1 00 GPIO[207]
TSEL5 01 ETPUA[26] channel
10 EMIOS[12] channel
11 ETRIGI[1] pin
eQADC trigger input select 4. Specifies the input for eQADC trigger 4.
23 00 GPIO[206]
TSEL4 01 ETPUA[27] channel
10 EMIOS[13] channel
11 ETRIGIO] pin
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Table 6-48. SIU_ETISR Field Descriptions

Regll:sigel(rj BNl;IT'\]’:nge Description
eQADC trigger input select 3. Specifies the input for eQADC trigger 3.
4s 00 GPIO[207]
TSEL3 01 ETPUA[28] channel
10 EMIOS[14] channel
11 ETRIGI[1] pin
eQADC trigger input select 2. Specifies the input for eQADC trigger 2
67 00 GPIOJ[206]
TSEL2 01 ETPUA[29] channel
10 EMIOSI[15] channel
11 ETRIGIO] pin
eQADC trigger input select 1. Specifies the input for eQADC trigger 1
8.9 00 GPIO[207]
TSEL1 01 ETPUA[31] channel
10 EMIOS[11] channel
11 ETRIG[1] pin
eQADC trigger input select 0. Specifies the input for eQADC trigger O
10-11 00 GPIOJ[206]
TSELO 01 ETPUA[30] channel
10 EMIOS[10] channel
11 ETRIGIO] pin
12-31 Reserved.

6.3.1.16 External IRQ Input Select Register (SIU_EIISR)
The SIU_EIISR selects the source for the external interrupt/DMA inputs.

Address: Base + 0x0904 Access: Read / write[0:31]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
ESEL15 ESEL14 ESEL13 ESEL12 ESEL11 ESEL10 ESEL9 ESELS8
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0904 Access: Read / write[0:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
ESEL7 ESEL6 ESEL5 ESEL4 ESEL3 ESEL2 ESEL1 ESELO
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-132. External IRQ Input Select Register 1 (SIU_EIISR)
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Table 6-49. SIU_EIISR Field Descriptions

Register Bit Range
Field Name

Description

0-1
ESEL15

External IRQ input select 15. Specifies the input for IRQ[15].

00 IRQ[15] pin

01 DSPI_BJ[15] serialized input (EMIOS[12] pin)
10 DSPI_CJO0] serialized input (ETPUA[12] pin)
11 DSPI_DJ[1] serialized input (ETPUA[20] pin)

2-3
ESEL14

External IRQ input select 14. Specifies the input for IRQ[14].

00 1RQ[14] pin

01 DSPI_BJ[14] serialized input (EMIOS[13] pin)
10 DSPI_CJ[15] serialized input (ETPUA[11] pin)
11 DSPI_DJ0] serialized input (ETPUA[21] pin)

4-5
ESEL13

External IRQ input select 13. Specifies the input for IRQ[13].

00 IRQ[13] pin

01 DSPI_BJ[13] serialized input (ETPUA[24] pin)
10 DSPI_CJ[14] serialized input (ETPUA[10] pin)
11 DSPI_DI[15] serialized input (ETPUA[24] pin)

6-7
ESEL12

External IRQ input select 12. Specifies the input for IRQ[12].

00 TRQ[12] pin

01 DSPI_BJ[12] serialized input (ETPUA[25] pin)
10 DSPI_CJ[13] serialized input (ETPUA[9] pin)
11 DSPI_DJ[14] serialized input (ETPUA[25] pin)

8-9
ESEL11

External IRQ input select 11. Specifies the input for IRQ[11].

00 IRQ[11] pin

01 DSPI_BJ[11] serialized input (ETPUA[26] pin)
10 DSPI_CJ[12] serialized input (ETPUA[8] pin)
11 DSPI_DJ[13] serialized input (ETPUA[26] pin)

10-11
ESEL10

External IRQ input select 10. Specifies the input for IRQ[10].

00 IRQ[10] pin

01 DSPI_BJ[10] serialized input (ETPUA[27] pin)
10 DSPI_CJ[11] serialized input (ETPUA[7] pin)
11 DSPI_DJ[12] serialized input (ETPUA[27] pin)

12-13
ESEL9

External IRQ input select 9. Specifies the input for IRQ[9].
00 1RQI[9] pin

01 DSPI_BJ9] serialized input (ETPUA[28] pin)

10 DSPI_CJ[10] serialized input (ETPUA[6] pin)

11 DSPI_DJ[11] serialized input (ETPUA[28] pin)

14-15
ESEL8

External IRQ input select 8. Specifies the input for IRQ[8].
00 IRQI8] pin

01 DSPI_BJ8] serialized input (ETPUA[29] pin)

10 DSPI_CJ9] serialized input (ETPUA[5] pin)

11 DSPI_DJ[10] serialized input (ETPUA[29] pin)

16-17
ESEL7

External IRQ input select 7. Specifies the input for IRQ[7].
00 IRQ[7] pin

01 DSPI_BJ7] serialized input (ETPUA[16] pin)

10 DSPI_CJ8] serialized input (ETPUA[4] pin)

11 DSPI_DI9] serialized input (EMIOS[12] pin)
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Table 6-49. SIU_EIISR Field Descriptions

Register Bit Range

Field Name Description

External IRQ input select 6. Specifies the input for IRQ[6].

00 1RQI6] pin (for MPC5553, 0b0O0 is Reserved)

18-19 01 DSPI_BJ6] serialized input (ETPUA[17] pin)

ESEL6 10 DSPI_CJ7] serialized input (ETPUA[3] pin)

11 DSPI_DI8] serialized input (EMIOS[13] pin)

Note: IRQ[6] functions on the MPC5554 only. It is not functional on the MPC5553.

External IRQ input select 5. Specifies the input for IRQ[5].
00 IRQI[5] pin

01 DSPI_BJ5] serialized input (ETPUA[18] pin)

10 DSPI_CJ6] serialized input (ETPUA[2] pin)

11 DSPI_DJ7] serialized input (EMIOS[10] pin)

20-21
ESEL5

External IRQ input select 4. Specifies the input for IRQ[4].
00 TRQ[4] pin

01 DSPI_BJ4] serialized input (ETPUA[19] pin)

10 DSPI_CI5] serialized input (ETPUA[1] pin)

11 DSPI_DI6] serialized input (EMIOS[11] pin)

22-23
ESEL4

External IRQ input select 3. Specifies the input for IRQ[3].
00 IRQ[3] pin

01 DSPI_BJ3] serialized input (ETPUA[20] pin)

10 DSPI_CJ4] serialized input (ETPUA[O] pin)

11 DSPI_DI5] serialized input (ETPUA[16] pin)

24-25
ESEL3

External IRQ input select 2. Specifies the input for IRQ[2].
00 IRQ[2] pin

01 DSPI_BJ[2] serialized input (ETPUA[21] pin)

10 DSPI_CJ3] serialized input (ETPUA[15] pin)

11 DSPI_DI4] serialized input (ETPUA[17] pin)

26-27
ESEL2

External IRQ input select 1. Specifies the input for IRQ[1].
00 1RQ[1] pin

01 DSPI_BJ1] serialized input (EMIOS[10] pin)

10 DSPI_CJ[2] serialized input (ETPUA[14] pin)

11 EMIOSI[15] pin

28-29
ESEL1

External IRQ input select 0. Specifies the input for IRQ[0].
00 IRQI0] pin

01 DSPI_BJ0] serialized input (EMIOS[11] pin)

10 DSPI_CJ1] serialized input (ETPUA[5] pin)

11 EMIOSJ[14] pin

30-31
ESELO

6.3.1.17 DSPI Input Select Register (SIU_DISR)

The SIU_DISR specifies the source of each DSPI data input, slave select, clock input, and trigger input to
allow serial and parallel chaining of the DSPI modules. For MPC5553, refer to Figure 6-133. For
MPC5554 refer to Figure 6-134.
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Address: Base + 0x0908

0 1

Access: Read / write[8:31]

4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0
SINSELB SSSELB SCKSELB TRIGSELB
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0908 Access: Read / write[8:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
SINSELC SSSELC SCKSELC TRIGSELC SINSELD SSSELD SCKSELD TRIGSELD
\W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Address: Base + 0x0908

0 1

Figure 6-133. MPC5553 DSPI Input Select Register (SIU_DISR)

Access: Read / write[0:31]

4 5 6 7 8 9 10 11 12 13 14 15
R
SINSELA SSSELA SCKSELA TRIGSELA SINSELB SSSELB SCKSELB TRIGSELB
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x090C Access: Read / write[0:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
SINSELC SSSELC SCKSELC TRIGSELC SINSELD SSSELD SCKSELD TRIGSELD
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-134. MPC5554 DSPI Input Select Register (SIU_DISR)

All bits and muxed signals on the MPC5554 are valid. The MPC5553 does not have a DSPI A port,
therefore bits 0-8 are reserved. The muxed signals used for DSPI A are invalid on the MPC5553. The
following table describes the fields for the DSPI input select register and notes the settings that are invalid

for the MPC5553.
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Table 6-50. SIU_DISR Field Descriptions (continued)

Register Bit Range
Field Name

Description

MPC5553

0-1
SINSELA

DSPI A data input select. Specifies the source of the DSPI_A data input.
00 SINA_GPIO[94] pin

01 SOUTB

10 SOUTC

11 SOUTD

Reserved

2-3
SSSELA

DSPI A slave select input select. Specifies the source of the DSPI_A slave select input.
00 PCSA[0]_GPIO[96] pin

01 PCSB[0] (master)

10 PCSC[0] (master)

11 PCSD[0] (master)

Reserved

4-5
SCKSELA

DSPI A clock input select. Specifies the source of the DSPI_A clock input.
00 SCKA_GPIO[93] pin

01 SCKB (master)

10 SCKC (master)

11 SCKD (master)

Reserved

6-7
TRIGSELA

DSPI A trigger input select. Specifies the source of the DSPI_A trigger input.
00 No Trigger

01 PCSBI[4]

10 PCSCI[4]

11 PCSDI[4]

Reserved

8-9
SINSELB

DSPI B data input select. Specifies the source of DSPI_B data input.
00 SINB_PCSC[2]_GPIO[103] pin

01 SOUTA

10 SOUTC

11 SOUTD

SOUTA
not available

10-11
SSSELB

DSPI B slave select input select. Specifies the source of the DSPI_B slave select input.
00 PCSB[0]_PCSD[2]_GPIO[105] pin

01 PCSA[0Q] (master)

10 PCSC[0] (master)

11 PCSD[0] (master)

PCSA[0]
not available

12-13
SCKSELB

DSPI B clock input select. Specifies the source of the DSPI_B clock input.
00 SCKB_PCSC[1]_GPIO[102] pin

01 SCKA (master)

10 SCKC (master)

11 SCKD (master)

SCKA
not available

14-15
TRIGSELB

DSPI B trigger input select. Specifies the source of the DSPI_B trigger input for master
or slave mode.

00 Reserved

01 PCSA[4]

10 PCSC[4]

11 PCSD[4]

PCSA[4]
not available

16-17
SINSELC

DSPI C data input select. Specifies the source of the DSPI_C data input.
00 PCSA[2]_SINC_GPIO[108] pin

01 SOUTA

10 SOUTB

11 SOUTD

PCSA[2] and
SOUTA not
available
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Table 6-50. SIU_DISR Field Descriptions (continued)

Register Bit Range

Field Name Description MPC5553

DSPI C slave select input select. Specifies the source of the DSPI_C slave select input.
18-19 00 PCSB[5]_PCSCI[0]_GPIQ[110] pin

SSSELC 01 PCSA[Q] (master)

10 PCSBJ0] (master)

11 PCSD[0] (master)

PCSA[O] not
available

DSPI C clock input select. Specifies the source of the DSPI_C clock input when in slave
mode.

00 PCSB[4]_SCKC_GPIO[109] pin SCKA
01 SCKA (master) not available
10 SCKB (master)
11 SCKD (master)

20-21
SCKSELC

DSPI C trigger input select. Specifies the source of the DSPI_C trigger input for master
or slave mode.

00 Reserved PCSA[4]
01 PCSA[4] not available
10 PCSB[4]
11 PCSD[4]

22-23
TRIGSELC

DSPI D data input select. Specifies the source of the DSPI_D data input.
24-25 00 PCSA[3]_SIND_GPIO[99] pin PCSA[3] and
SINSELD 01 SOUTA SOUTA
10 SOUTB not available
11 SOUTC

DSPI D slave select input select. Specifies the source of the DSPI_D slave select input.
00 PCSB[1]_PCSDI[0]_GPIO[106] pin PCSA[0] not
01 PCSA[0] (master) available

10 PCSBJ0] (master)
11 PCSC[0] (master)

26-27
SSSELD

DSPI D clock input select. Specifies the source of the DSPI_D clock input in slave mode.
00 PCSA[2]_SCKD_GPIO[98] pin PCSA[2] and
01 SCKA (master) SCKA

10 SCKB (master) not available
11 SCKC (master)

28-29
SCKSELD

DSPI D trigger input select. Specifies the source of the DSPI_D trigger input for master
or slave mode.

30-31 00 Reserved PCSA[4] not
TRIGSELD 01 PCSA[4] available
10 PCSBI4]
11 PCSC[4]
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6.3.1.18 Chip Configuration Register (SIU_CCR)

Address: Base + 0x0980 Access: Read / write[30:31]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Rl © 0 0 0 0 0 0 0 0 0 0 0 0 0 MATCH | DISNEX

W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 xt
Address: Base + 0x0980 Access: Read / write[30:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TEST?
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 When system reset negates, the value in this bit depends on the censorship control word and the boot
configuration bits.

2 This bit is reset with a power-on reset.

Figure 6-135. Chip Configuration Register (SIU_CCR)

Table 6-51. SIU_CCR Field Descriptions

Regll:site?é i‘;ginge Description
0-13 Reserved.
Compare register match. Holds the value of the match input signal to the SIU. The match input
is asserted if the values in the SIU_CARH and SIU_CBRH, as well as the SIU_CARL and
1 SIU_CBRL are equal. The MATCH bit is reset by the synchronous reset signal.
MATCH 0 The content of SIU_CARH and SIU_CARL does not match the content of SIU_CBRH and
SIU_CBRL.
1 The content of SIU_CARH and SIU_CARL matches the content of SIU_CBRH and
SIU_CBRL.
Disable Nexus. Holds the value of the Nexus disable input signal to the SIU. When system
15 reset negates, the value in this bit depends on the censorship control word and the boot
configuration bits.
DISNEX . : . .
0 Nexus disable input signal is negated.
1 Nexus disable input signal is asserted.
16-30 Reserved.
Test mode enable. Allows reads or writes to undocumented registers used for production tests
31 only. Because these production test registers are not documented, estimating the impact of
TEST errant accesses to them is impossible. Do not change this bit from its negated state at reset.
0 Undocumented production test registers cannot be read or written.
1 Undocumented production test registers can be read or written.
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6.3.1.19 External Clock Control Register (SIU_ECCR)

The SIU_ECCR controls the timing relationship between the system clock and the external clocks
ENGCLK and CLKOUT. All bits and fields in the SIU_ECCR are read/write and are reset by the
synchronous reset signal.

Address: Base + 0x0984 Access: Read / write[18:23, 28, 30:31]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Address: Base + 0x0984 Access: Read / write[18:23, 28, 30:31]
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R 0 0 0 0 0 0 0
ENGDIV EBTS EBDF
W
Reset 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1

Figure 6-136. External Clock Control Register (SIU_ECCR)

Table 6-52. SIU_ECCR Field Descriptions

Name Description

0-17 Reserved.

Engineering clock division factor. Specifies the frequency ratio between the system clock
and ENGCLK. The ENGCLK frequency is divided by the system clock frequency according
to the equation:

18-23
ENGDIV : . _ System clock frequency
Engineering clock frequency =
[0:5] g d quency ENGDIV x 2
Note: Clearing ENGDIV to 0 is reserved. Synchronization between ENGCLK and
CLKOUT cannot be guaranteed.
24-27 Reserved.
External bus tap select. Changes the phase relationship between the system clock and
CLKOUT. Changing the phase relationship so that CLKOUT is advanced in relation to the
system clock increases the output hold time of the external bus signals to a non-zero value.
28 It also increases the output delay times, increases the input hold times to non-zero values,
EBTS and decreases the input setup times. Refer to the Electrical Specifications for how the

EBTS bit affects the external bus timing.

0 External bus signals have zero output hold times.

1 External bus signals have non-zero output hold times.

Note: The EBTS bit must not be modified while an external bus transaction is in progress.
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Table 6-52. SIU_ECCR Field Descriptions (Continued)

Name Description
29 Reserved.
External bus division factor. Specifies the frequency ratio between the system clock and
the external clock, CLKOUT. The EBDF field must not be changed during an external bus
access or while an access is pending. The CLKOUT frequency is divided from the system
30-31 clock frequency according to the descriptions below. This divider must be kept as
EBDF divide-by-2 when operating in dual controller mode.
[0:1] 00 Reserved
01 Divide by 2
10 Reserved
11 Divide by 4

6.3.1.20 Compare A High Register (SIU_CARH)

The compare registers are not intended for general application use, but are used temporarily by the BAM
during the booting process, and optionally for communication with calibration tools. After reset,
calibration tools can immediately write a non-zero value to these registers. The application code, using the
registers as read only, can read them to determine if a calibration tool is attached and operate appropriately.

The compare registers can be used exactly like 128 bits of memory mapped RAM that is always zero out
of reset, or they can perform a 64-bit to 64-bit compare. The compare function is continuous
(combinational logic—not requiring a start or stop). The compare result appears in the MATCH bit in the

SIU_CCR register.

The SIU_CARH holds the 32-bit value that is compared against the value in the SIU_CBRH register. The
CMPAH field is read/write and is reset by the synchronous reset signal.

Address: Base + 0x0988

Access: Read / write [0:31]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
CMPAH
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
CMPAH
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-137. Compare A High Register (SIU_CARH)
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6.3.1.21 Compare A Low Register (SIU_CARL)

The SIU_CARL register holds the 32-bit value that is compared against the value in the SIU_CBRL
register. The CMPAL field is read/write and is reset by the synchronous reset signal.

Address: Base + 0x098C Access: Read / write[0:31]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
CMPAL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
CMPAL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-138. Compare A Low Register (SIU_CARL)

6.3.1.22 Compare B High Register (SIU_CBRH)

The SIU_CBRH holds the 32-bit value that is compared against the value in the SIU_CARH. The CMPBH
field is read/write and is reset by the synchronous reset signal.

Address: Base + 0x0990 Access: Read / write[0:31]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
CMPBH
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
CMPBH
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-139. Compare B High Register (SIU_CBRH)
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6.3.1.23 Compare B Low Register (SIU_CBRL)

The SIU_CBRL holds the 32-bit value that is compared against the value in the SIU_CARL. The CMPBL
field is read/write and is reset by the synchronous reset signal.

Address: Base + 0x0994 Access: Read / write[0:31]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
CMPBL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
CMPBL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 6-140. Compare B Low Register (SIU_CBRL)

6.4  Functional Description

The following sections provide an overview of the SIU operation.
6.4.1 System Configuration

6.4.1.1 Boot Configuration

The BOOTCFGJO0:1] pins are used to determine the boot mode initiated by the BAM program, and whether
external arbitration is selected for external booting. The BAM program uses the BOOTCFG field to
determine where to read the reset configuration halfword (RCHW), and whether to initiate a FlexCAN or
eSClI boot. Refer to Section 16.3.2.2.5, “Reset Configuration Halfword Read of the BAM chapter for detail
on the RCHW. Table 6-53 defines the boot modes specified by the BOOTCFG[0:1] pins. If the RSTCFG
pin is asserted during the assertion of RSTOUT, except in the case of a software external reset, the
BOOTCEFG pins are latched 4 clock cycles prior to the negation of the RSTOUT pin and are used to update
the SIU_RSR and the BAM boot mode. Otherwise, if RSTCFG is negated during the assertion of
RSTOUT, the BOOTCFG pins are ignored and the boot mode defaults to boot from internal flash memory.
Table 6-53. BOOTCFGJ0:1] Configuration

Value Meaning

0b00 Boot from internal flash memory

0b01 FlexCAN/eSCI boot

0b10 Boot from external memory (no arbitration)
Obl1 Boot from external memory (external arbitration)
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6.4.1.2 Pad Configuration

The pad configuration registers (SIU_PCR) in the SIU allow software control of the static electrical
characteristics of external pins. The pad configuration registers allow control over the following external
pin characteristics:

*  Weak pullup/down enable/disable

»  Weak pullup/down selection

» Slewrate selection for outputs

» Drive strength selection for outputs

* Input buffer enable (when direction is configured for output)
* Input hysteresis enable/disable

* Open drain/push-pull output selection

* Multiplexed function selection

» Data direction selection

The pad configuration registers are provided to allow centralized control over external pins that are shared
by more than one module. Each pad configuration register controls a single pin.

6.4.2 Reset Control

The reset controller logic is located in the SIU. Refer to the reset chapter of this manual for detail on the
reset operation.

6.4.2.1 RESET Pin Glitch Detect

The reset controller provides a glitch detect feature on the RESET pin. If the reset controller detects that
the RESET pin is asserted for more than 2 clock cycles, the event is latched. After the latch is set, if the
RESET pin is negated before 10 clock cycles elapses, the reset controller sets the RGF bit without affecting
any of the other bits in the reset status register. The RGF bit remains set until cleared by software or the
RESET pin is asserted for 10 clock cycles. The reset controller does not respond to assertions of the
RESET pin if a reset cycle is already being processed.

6.4.3 External Interrupt

There are sixteen external interrupt inputs IRQ[0]-IRQ[15] to the SIU. The IRQ[n] inputs can be
configured for rising- or falling-edge events or both. Each IRQ[n] input has a corresponding flag bit in the
external interrupt status register (SIU_EISR). The flag bits for the IRQ[4:15] inputs are OR’ed together to
form one interrupt request to the interrupt controller (OR function performed in the integration glue logic).
The flag bits for the IRQ[0:3] inputs can generate either an interrupt request to the interrupt controller or
a DMA transfer request to the DMA controller. Table 6-141 shows the DMA and interrupt request
connections to the interrupt and DMA controllers.

The SIU contains an overrun request for each IRQ and one combined overrun request which is the logical
OR of the individual overrun requests. Only the combined overrun request is used in the
MPC5553/MPC5554, and the individual overrun requests are not connected.
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Each IRQ pin has a programmable filter for rejecting glitches on the IRQ signals. The filter length for the
IRQ pins is specified in the external IRQ digital filter register (SIU_IDFR).

DMA
request |
SIU >
_ SIU_EISR SIU_DIRSR ; DMA
> > 0 > >
> > > < DMA/ >
4 e _ interrupt Interrupt
EIRQ pn;s; > > g i > select request >
internal . | IMUX 4 >
source . . >
— > 15 Interrupt
SIU_OSR . D—> controller
0 Interrupt
1 S request
i ' J overrun
15 l request

Figure 6-141. SIU DMA/Interrupt Request Diagram

6.4.4 GPIO Operation

All GPIO functionality is provided by the SIU for the MPC5553/MPC5554. Each MPC5553/MPC5554
pin that has GP1O functionality has an associated pin configuration register in the SIU where the GP1O
function is selected for the pin. In addition, each MPC5553/MPC5554 pin with GPIO functionality has an
input data register (SIU_GPDIn_n) and an output data register (SIU_GPDOn_n).

6.4.5 Internal Multiplexing

The internal multiplexing select registers SIU_ETISR, SIU_EIISR, and SIU_DISR provide selection of
the source of the input for the eQADC external trigger inputs, the SIU external interrupts, and the DSPI
signals that are used in serial and parallel chaining of the DSPI modules.

Internal multiplexing allows user selection of the input for multiplexed external signals. For each field of
each of the select registers, a multiplexor exists in the SIU. The inputs and outputs of the multiplexors are
external signals to and from the SI1U.

A block diagram of the internal multiplexing feature is given in Figure 6-142. The figure shows the
multiplexing of four external signals to an output from the SIU. A two-bit SEL field from an SIU select
register is used to select the input of the multiplexor.
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SIU

To chip-level signal
external to the SIU

From chip-level signals
external to the SIU

YYVYY

SIU_ETISR, SIU_EIISR, & SIU_DISR

______________________

Figure 6-142. Four-to-One Internal Multiplexing Block Diagram

6.4.5.1 eQADC External Trigger Input Multiplexing

The six eQADC external trigger inputs can be connected to an external pin, an eTPU channel, or an eMIOS
channel. The input source for each eQADC external trigger is individually specified in the eQADC trigger
input select register (SIU_ETISR). An example of the multiplexing of an eQADC external trigger input is
given in Figure 6-143. As shown in the figure, the ETRIG[0] input of the eQADC can be connected to
either the ETRIG[0]_GPIO[111] pin, the ETPUA[30] channel, the EMIOS[10] channel, or the GP10[206]
pin. The remaining ETRIG inputs are multiplexed in the same manner (see Section 6.3.1.15, “eQADC
Trigger Input Select Register (SIU_ETISR) for the SIU_ETISR[TSELO]-SIU_ETISR[TSELD5] bit
definitions). If an ETRIG input is connected to an eTPU or eMIOS channel, the external pin used by that
channel can be used by the alternate function on that pin.

GPI0[206] [X]
ETRIG[0]_GPI0[111] X
ETPUA[30] output channel
EMIOS[10] output channel

——> ETRIG[0]

A

YYVYY

SIU_ETISR[TSELO] [

Figure 6-143. eQADC External Trigger Input Multiplexing

6.4.5.2 SIU External Interrupt Input Multiplexing

The 16 SIU external interrupt inputs can be connected to either an external pin or to serialized output
signals from a DSPI module. The input source for each SIU external interrupt is individually specified in
the external IRQ input select register (SIU_EIISR). An example of the multiplexing of an SIU external
interrupt input is given in Figure 6-144. As shown in the figure, the IRQ[0] input of the SIU can be
connected to either the IRQ[0]_GPIO[203] pin, the DSPI B[0] serial input signal, the DSPI C[1]
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deserialized output signal, or the DSPI D[2] deserialized output signal. The remaining IRQ inputs are
multiplexed in the same manner. The inputs to the IRQ from each DSPI module are offset by one so that
if more than one DSPI module is connected to the same external device type, a separate interrupt can be
generated for each device. This also applies to DSPI modules connected to external devices of different
type that have status bits in the same bit location of the deserialized information.

IRQ_GPIO[203] [X]
DSPIBJ0] serialized input
DSPIC[1] serialized input
DSPID[2] serialized input

— > IRQ[0]

A

YYVYY

ESELO
ESEL1

Figure 6-144. DSPI Serialized Input Multiplexing

6.4.5.3 Multiplexed Inputs for DSPI Multiple Transfer Operation

Each DSPI module can be combined in a serial or parallel chain (multiple transfer operation). Serial
chaining allows SPI operation with an external device that has more bits than one DSPI module. An
example of a serial chain is shown in Figure 6-145. In a serial chain, one DSP1 module operates as a master,
the second, third, or fourth DSPI modules operate as slaves. The data output (SOUT) of the master is
connected to the data input (SIN) of the slave. The SOUT of a slave is connected to the SIN of subsequent
slaves until the last module in the chain, where the SOUT is connected to an external pin, which connects
to the input of an external SPI device. The slave DSPI and external SPI device use the master peripheral
chip select (PCS) and clock (SCK). The trigger input of the master allows a slave DSPI to trigger a transfer
when a data change occurs in the slave DSPI and the slave DSPI is operating in change in data mode. The
trigger input of the master is connected to MTRIG output of the slave. If more than two DSPIs are chained
in change in data mode, a chain must be connected of MTRIG outputs to trigger inputs through the slaves
with the last slave MTRIG output connected to the master trigger input.

Parallel chaining allows the PCS and SCK from one DSPI to be used by more than one external SPI device,
thus reducing pin use of the MPC5553/MPC5554 MCU. An example of a parallel chain is shown in
Figure 6-146. In this example, the SOUT and SIN of the two DSPIs connect to separate external SPI
devices, which share a common PCS and SCK.

To support multiple transfer operation of the DSPIs, an input multiplexor is required for the SIN, SS, SCK
IN, and trigger signals of each DSPI. The input source for the SIN input of a DSPI can be a pin or the
SOUT of any of the other three DSPIs. The input source for the SS input of a DSPI can be a pin or the
PCSO of any of the other three DSPIs. The input source for the SCK input of a DSPI can be a pin or the
SCK output of any of the other three DSPIs. The input source for the trigger input can be the PCSS output
of any of the other three DSPIs. The input source for each DSPI SIN, SS, SCK, and trigger signal is
individually specified in the DSPI input select register (SIU_DISR).
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MPC5553/MPC5554

DSPI_A (master in MPC5554)
DSPI_B (master in MPC5553)

DSPI_B (slave in MPC5554)
DSPI_C (slave in MPC5553)
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Figure 6-145. DSPI Serial Chaining
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MPC5553/MPC5554

DSPI_A (master in MPC5554)
DSPI_B (master in MPC5553)

DSPI_B (slave in MPC5554)
DSPI_C (slave in MPC5553)

—» SIN SouT —» SIN SOuT
Trigger |- MTRIG
PCSI0] SCK Ss SCK IN
. !
®
2 y y i
Ss SCKIN  SIN souT SS SCKIN
SOouT SIN |

External SPI device
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Figure 6-146. DSPI Parallel Chaining
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6.5 Revision History

Table 6-54. Changes to MPC5553/5554 RM for Rev. 4.0 Release

Description of Change

» Added the word ‘internal’ to the note in the Reset Output (RSTOUT) signal description, to read ‘During an internal
power-on-reset (POR)’ RSTOUT is tri-stated.
» Added Table 6-2 in the BOOTCFGJ[0:1] Configuration section that lists the values on the BOOTCFG[0:1] pins.

» Added overbars to IRQ signals and put [ ] around the variable n in text.
» Table 6-4 SIU_MIDR Field Descriptions. Removed reference to the Signals chapter

* 6.1.3 Features: under External Interrupts bullet, changed 16 IRQs to:
16 external interrupt requests, IRQ[0:15], for the MPC5554
15 external interrupt requests, IRQ[0:5, 7:15], for the MPC5553.

» Added footnote to Table 6-1 BOOTCFGIO0] is not available on the 208 package.

» Added a footnote to Figure 6-3 that the 416 CSP refers to the reset values for 496 pin assembly.

» Added 416 package information to Figure 6-3 for MPC5554. Added a footnote to the 416 CSP reset rows that the reset
values pertain to the 496 assembly.

* Changed LSB bits for the PA field from 5:0 to 5:3 in Table 6-16.

« Added key on how to understand the register format in Section 6.3.1.

* Rewrote introduction to the PCR registers in Section 6.3.1.12 for clarity.

» Added the following PA field definition tables: Table 6-17 through Table 6-44.

» Figure 6-6: Added wlc (write 1 to clear) to bits 16 through 31 SIU_EISR (external interrupt register.

« Standardized all similar footnotes and changed passive voice to active voice.

» Table 6-50. Added column to SIU_DSIR for the signals that do not apply to the MPC5553.

« Section 6.4.1.1, “Boot Configuration” 1st paragraph. Changed “where to read the reset configuration word” to “where to read
the reset configuration halfword (RCHW)”,

* Incorporated comments:
« MPC5553 Only: Changed the reset value of the drive strength control (DSC) field from 0b11 to 0b00 for PCR72 and
PCR73 registers. See section Section 6.3.1.12.33, “MPC5553: Pad Configuration Register 72 (SIU_PCR72).
» Table 6-34, Table 6-36, Table 6-37 Changed PA fields for PCR registers 62, 68, and 69 to a 2-bit PA field and deleted the
other rows.

« Table 6-1 SIU Signal Properties: changed IRQ[0:15] to MPC5553 IRQJ[0:5, 7:15]

« Added text to Section 6.2.1.6, “External Interrupt Request Input Pins (IRQ[0:15])”

Table 6-55. Changes to MPC5553/5554 RM for Rev. 5.0 Release

Description of Change

In Section 6.3.1.12, “Pad Configuration Registers (SIU_PCR), for the SIU_PCR105 register, rephrased footnote 1 to the
following:

“When configured as PCSBJ0], the OBE bit has no effect. When configured as PCSDI[2], set the OBE bit to 1 for master
operation, and clear it to O for slave operation. When configured as GPO, set the OBE bitto 1.”
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Chapter 7

Crossbar Switch (XBAR)

7.1 Introduction

This chapter describes the multi-port crossbar switch (XBAR), which supports simultaneous connections
between four (three for MPC5554) master ports and five slave ports. XBAR supports a 32-bit address bus
width and a 64-bit data bus width at all master and slave ports.

7.1.1

Block Diagram

Figure 7-1 shows a block diagram of the crossbar switch. Table 7-1 gives the crossbar switch port for each

master and slave, and the assigned and fixed ID number for each master.

€200z6 Core

FEC
(in MPC5553 only)
(64-bit)

EDMA s
(64-bit)

EBI
(32-bit)

Figure 7-1. XBAR Block Diagram

Table 7-1. XBAR Switch Ports

Module XBAR Port Master ID
€200z6 core—CPU instruction/data Master O 0
e200z6—Nexus 1
eDMA Master 1 2
External Bus Interface Master 2 3
FEC (MPC5553 only) Master 3 4

Flash
(64-bit)

EBI
(32-bit)

Internal SRAM
(64-bit)

Peripheral
Bridge A (32-bit)

Peripheral
Bridge B (32-bit)
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Table 7-1. XBAR Switch Ports (Continued)

Module XBAR Port Master ID
Flash Slave 0
External bus interface Slave 1
Internal SRAM Slave 3
Peripheral bridge A (PBRIDGE_A) Slave 6
Peripheral bridge B (PBRIDGE_B) Slave 7

7.1.2 Overview

The XBAR allows for concurrent transactions to occur from any master port to any slave port. It is possible
for all master ports and slave ports to be in use at the same time as a result of independent master requests.
If a slave port is simultaneously requested by more than one master port, arbitration logic will select the
higher priority master and grant it ownership of the slave port. All other masters requesting that slave port
will be stalled until the higher priority master completes its transactions.

By default, requesting masters will be granted access based on a fixed priority. A round-robin priority
mode also is available. In this mode, requesting masters will be treated with equal priority and will be
granted access to a slave port in round-robin fashion, based upon the ID of the last master to be granted
access. A block diagram of the XBAR is shown in Figure 7-1.

The XBAR can place each slave port in a low-power park mode so that particular slave port will not
dissipate any power transitioning address, control or data signals when not being actively accessed by a
master port. There is a one-cycle arbitration overhead for exiting low power park mode.

7.1.3 Features

» Four (three for MPC5554) master ports:
— €200z6 core
— eDMA
— EBI
— FEC (MPC5553 only)
» Five slave ports
— Flash (refer to Chapter 13, “Flash Memory,” for information on accessing flash)
— EBI
— Internal SRAM
— Peripheral bridge A
— Peripheral bridge B
» 32-bit address, 64-bit data paths
* Fully concurrent transfers between independent master and slave ports
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7.1.

7.14.1

4 Modes of Operation

Normal Mode

In normal mode, the XBAR provides the register interface and logic that controls crossbar switch
configuration.

7.1.4.2

Debug Mode

The XBAR operation in debug mode is identical to operation in normal mode.

7.2

Memory Map/Register Definition

The memory map for the XBAR program-visible registers is shown in Table 7-2.
Table 7-2. XBAR Register Memory Map

Address Register Name Register Description Size (bits)
Base XBAR_MPRO Master priority register for slave port O 32
(OXFFF0_4000)

Base + 0x0004— — Reserved —
Base + 0xO00F
Base + 0x0010 XBAR_SGPCRO General-purpose control register for slave port 0 32
Base + 0x0014— — Reserved —
Base + OxO0FF
Base + 0x0100 XBAR_MPR1 Master priority register for slave port 1 32
Base + 0x0104— — Reserved —
Base + 0x010F
Base + 0x110 XBAR_SGPCR1 General-purpose control register for slave port 1 32
Base + 0x114— — Reserved —
Base + Ox02FF
Base + 0x0300 XBAR_MPR3 Master priority register for slave port 3 32
Base + 0x0304— — Reserved —
Base + 0x030F
Base + 0x0310 XBAR_SGPCR3 General-purpose control register for slave port 3 32
Base + 0x0314— — Reserved —
Base + OxO5FF
Base + 0x0600 XBAR_MPR6 Master priority register for slave port 6 32
Base + 0x0604— — Reserved —
Base + 0x060F
Base + 0x0610 XBAR_SGPCR6 General-purpose control register for slave port 6 32
Base + 0x0614— — Reserved —
Base + OxO6FF
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Table 7-2. XBAR Register Memory Map (Continued)

Address Register Name Register Description Size (bits)
Base + 0x0700 XBAR_MPR7 Master priority register for slave port 7 32
Base + 0x0704— — Reserved —
Base + 0x070F
Base + 0x0710 XBAR_SGPCR7 General-purpose control register for slave port 7 32
Base + 0x0714— — Reserved —
Base +

0x0003_FFFF

7.2.1 Register Descriptions

There are two registers for each slave port of the XBAR. The registers can only be accessed in supervisor
mode using 32-bit accesses.

The slave SGPCR also features a bit (RO), which when written with a 1, will prevent all slave registers for
that port from being written to again until a reset occurs. The registers will still be readable, but future write
attempts will have no effect on the registers and will be terminated with an error response.

Please note the difference in numerical values of XBAR Master Port and Master ID as shown in Table 7-1.

7.2.1.1 Master Priority Registers (XBAR_MPRnN)

The XBAR_MPR for a slave port sets the priority of each master port when operating in fixed priority
mode. They are ignored in round-robin priority mode unless more than one master has been assigned high
priority by a slave.
NOTE
Masters must be assigned unique priority levels.
The master priority register can only be accessed in supervisor mode with 32-bit accesses. After the RO
(read only) bit has been set in the slave general-purpose control register, the master priority register can
only be read. Attempts to write to it will have no effect on the MPR and will result in an error response.
NOTE

XBAR_MPR should be written with a read/modify/write for code
compatibility.
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10 11 12 13 14 15

R| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w

Reset for| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MPC5554

Reset for| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MPC5553

Reg Addr| Base + 0x0000 (XBAR_MPRO); 0x0100 (XBAR_MPR1); 0x0300 (XBAR_MPR3); 0x0600 (XBAR_MPR®);

0x0700 (XBAR_MPR?7)

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R| 0 0 MSTR3! 0 0 MSTR2 0 0 MSTR1 0 0 MSTRO
w

Reset for| 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0
MPC5554

Reset for| 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0
MPC5553

Reg Addr| Base + 0x0000 (XBAR_MPRO); 0x0100 (XBAR_MPRL1); 0x0300 (XBAR_MPR3); 0x0600 (XBAR_MPR®);

0x0700 (XBAR_MPRT7)

Figure 7-2. Master Priority Registers (XBAR_MPRn)

1 MSTR3is supported only in the MPC5553.

Table 7-3. XBAR_MPRn Descriptions

Bits

Name Description

0-17

Reserved, should be cleared.

18-19

MSTR3 | Master 3 priority. Set the arbitration priority for master port 3 on the associated slave port.
00 This master has the highest priority when accessing the slave port.

01 This master has the 2nd highest priority when accessing the slave port

10 This master has the 3rd highest priority when accessing the slave port.

11 This master has the lowest priority when accessing the slave port.

Note: This field is supported only in the MPC5553.

Note: In the MPC5554, this master is not used. Setting its value to its reset value (0b011)
insures that it does not conflict with other master priorities.

20-21

Reserved, should be cleared.

22-23

MSTR2 | Master 2 priority. Set the arbitration priority for master port 2 on the associated slave port.
00 This master has the highest priority when accessing the slave port.

01 This master has the 2nd highest priority when accessing the slave port

10 This master has the 3rd highest priority when accessing the slave port.

11 This master has the lowest priority when accessing the slave port.

24-25

Reserved, should be cleared.
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Table 7-3. XBAR_MPRn Descriptions (Continued)

Bits Name Description

26-27 MSTR1 | Master 1 priority. Set the arbitration priority for master port 1 on the associated slave port.
00 This master has the highest priority when accessing the slave port.

01 This master has the 2nd highest priority when accessing the slave port

10 This master has the 3rd highest priority when accessing the slave port.

11 This master has the lowest priority when accessing the slave port.

28-29 — Reserved, should be cleared.

30-31 MSTRO |00 This master has the highest priority when accessing the slave port.

01 This master has the 2nd highest priority when accessing the slave port
10 This master has the 3rd highest priority when accessing the slave port.
11 This master has the lowest priority when accessing the slave port.

7.2.1.2 Slave General-Purpose Control Registers (XBAR_SGPCRn)

The XBAR_SGPCRn of a slave port controls several features of the slave port, including the following:
* Round-robin or fixed arbitration policy for a particular slave port
* Write protection of any slave port registers
» Parking algorithm used for a slave port

The PARK field indicates which master port this slave port will park on when no active access attempts
are being made to the slave and the parking control field is set to park on a specific master.
XBAR_SGPCRN[PARK] should only be programmed to select master ports that are actually available on
the device, otherwise undefined behavior will result. The low-power park feature can result in an overall
power savings if the slave port is not saturated; however, an extra clock of latency will result whenever
any master tries to access a slave (not being accessed by another master) because it will not be parked on
any master.

The XBAR_SGPCR can only be accessed in supervisor mode with 32-bit accesses. After the RO (read
only) bit has been set in the XBAR_SGPCR, the XBAR_SGPCR and the SBAR_MPR can only be read.
Attempts to write to them will have no effect and will result in an error response.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

7-6 Freescale Semiconductor



R
W
Reset

Reg Addr
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W
Reset

Reg Addr

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

RO | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base + 0x0010 (SGPCRO); 0x0110 (SGPCR1); 0x0310 (SGPCR3); 0x0610 (SGPCRS); 0x0710 (SGPCR?7)
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
o | o0l o 0 0| o ARB 0| o PCTL 0 PARK

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base + 0x0010 (SGPCRO); 0x0110 (SGPCR1); 0x0310 (SGPCR3); 0x0610 (SGPCRS); 0x0710 (SGPCR?7)

1 After this bit is set, only hardware reset will clear it

2 Some of these unused bits are writable and readable, but the bits serve no function. Setting any of these bits
has no effect on the operation of this module.

Figure 7-3. Slave General-Purpose Control Registers (XBAR_SGPCRnN)

Table 7-4. XBAR_SGPCRn Field Descriptions

Bits

Name Description

RO Read only. Used to force all of a slave port’s registers to be read only. After being written

to 1 it can only be cleared by hardware reset. This bit is cleared by hardware reset.

0 All this slave port's registers can be written.

1 Allthis slave port’s registers are read only and cannot be written (attempted writes have
no effect and result in an error response).

1-21

— Reserved, should be cleared.

22-23 ARB Arbitration mode. Used to select the arbitration policy for the slave port. This field is

initialized by hardware reset.
00 Fixed priority using MPR
01 Round-robin priority

1x Reserved

24-25 — Reserved, should be cleared.

26-27 PCTL Parking control. Used to select the parking algorithm used by the slave port. This field is

initialized by hardware reset.

00 When no master is making a request, the arbiter will park the slave port on the master
port defined by the PARK control field.

01 POL — Park on last. When no master is making a request, the arbiter will park the slave
port on the last master to own the slave port.

10 LPP — Low power park. When no master is making a request, the arbiter will park the
slave port on no master and will drive all slave port outputs to a safe state.

11 Reserved
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Table 7-4. XBAR_SGPCRn Field Descriptions (Continued)

Bits Name Description
28 — Reserved.
29-31 PARK Park. Used to determine which master port this slave port parks on when no masters are

actively making requests. PCTL must be set to 00.
000 Park on master port 0

001 Park on master port 1

010 Park on master port 2

011 Park on master port 3 (Applies to MPC5553 only)
100 lllegal master port

101 lllegal master port

110 lllegal master port

111 lllegal master port

7.3  Functional Description

This section describes the functionality of the XBAR in more detail.

7.3.1 Overview

The main goal of the XBAR is to increase overall system performance by allowing multiple masters to
communicate concurrently with multiple slaves. In order to maximize data throughput it is essential to
keep arbitration delays to a minimum.

This section examines data throughput from the point of view of masters and slaves, detailing when the
XBAR will stall masters, or insert bubbles on the slave side.

7.3.2 General Operation

When a master makes an access to the XBAR from an idle master state, the access will be taken
immediately by the XBAR. If the targeted slave port of the access is available (that is, the requesting
master is currently granted ownership of the slave port), the access will be immediately presented on the
slave port. It is possible to make single clock (zero wait state) accesses through the XBAR by a granted
master. If the targeted slave port of the access is busy or parked on a different master port, the requesting
master will simply see wait states inserted until the targeted slave port can service the master’s request.
The latency in servicing the request will depend on each master’s priority level and the responding slave’s
access time.

Because the XBAR appears to be just another slave to the master device, the master device will have no
knowledge of whether or not it actually owns the slave port it is targeting. While the master does not have
control of the slave port it is targeting it will simply be wait-stated.

A master will be given control of a targeted slave port only after a previous access to a different slave port
has completed, regardless of its priority on the newly targeted slave port. This prevents deadlock from
occurring when a master has an outstanding request to slave port A that has a long response time, has a
pending access to a different slave port B, and a lower priority master also makes a request to the different

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

7-8 Freescale Semiconductor



slave port B. In this case, the lower priority master will be granted bus ownership of slave port B after a
cycle of arbitration, assuming the higher priority master’s slave port A access is not terminated.

After a master has control of the slave port it is targeting, the master will remain in control of that slave
port until it either gives up the slave port by running an IDLE cycle, leaves that slave port for its next
access, or loses control of the slave port to a higher priority master with a request to the same slave port.
However, because all masters run a fixed-length burst transfer to a slave port, it will retain control of the
slave port until that transfer sequence is completed. In round-robin arbitration mode, the current master
will be forced to hand off bus ownership to an alternately requesting master at the end of its current transfer
sequence.

When a slave bus is being idled by the XBAR, it can be parked on the master port indicated by the PARK
bits in the XBAR_SGPCR (slave general-purpose control register), or on the last master to have control
of the slave port. This can be done in an attempt to save the initial clock of arbitration delay that would
otherwise be seen if the master had to arbitrate to gain control of the slave port. The slave port can also be
put into low power park mode in attempt to save power.

7.3.3 Master Ports

The XBAR will terminate an access and it will not be allowed to pass through the XBAR unless the master
currently is granted access to the slave port to which the access is targeted. A master access will be taken
if the slave port to which the access decodes is either currently servicing the master or is parked on the
master. In this case the XBAR will be completely transparent and the master’s access will be immediately
seen on the slave bus and no arbitration delays will be incurred. A master access will be stalled if the access
decodes to a slave port that is busy serving another master, parked on another master or is in low-power
park mode.

If the slave port is currently parked on another master or is in low power park mode, and no other master
is requesting access to the slave port, then only one clock of arbitration will be incurred. If the slave port
is currently serving another master of a lower priority and the master has a higher priority than all other
requesting masters, then the master will gain control over the slave port as soon as the data phase of the
current access is completed. If the slave port is currently servicing another master of a higher priority, then
the master will gain control of the slave port after the other master releases control of the slave port if no
other higher priority master is also waiting for the slave port.

A master access will be responded to with an error if the access decodes to a location not occupied by a
slave port. This is the only time the XBAR will directly respond with an error response. All other error
responses received by the master are the result of error responses on the slave ports being passed through
the XBAR.

7.3.4 Slave Ports

The goal of the XBAR with respect to the slave ports is to keep them 100% saturated when masters are
actively making requests. In order to do this the XBAR must not insert any bubbles onto the slave bus
unless absolutely necessary.

There is only one instance when the XBAR will force a bubble onto the slave bus when a master is actively
making a request. This occurs when a handoff of bus ownership occurs and there are no wait states from
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the slave port. A requesting master which does not own the slave port will be granted access after a one
clock delay.

The only other time the XBAR will have control of the slave port is when no masters are making access
requests to the slave port and the XBAR is forced to either park the slave port on a specific master, or place
the slave port into low power park mode. In these cases, the XBAR will force IDLE for the transfer type.

7.3.5 Priority Assignment

Each master port must be assigned a unique 3 bit priority level in fixed priority mode. If multiple master
ports are assigned the same priority level within a register (XBAR_MPR) undefined behavior will result.

7.3.6 Arbitration

XBAR supports two arbitration schemes; a simple fixed-priority comparison algorithm, and a round-robin
fairness algorithm. The arbitration scheme is independently programmable for each slave port.

7.3.6.1 Fixed-Priority Operation

When operating in fixed-priority arbitration mode, each master is assigned a unique priority level in the
XBAR_MPR. If two masters both request access to a slave port, the master with the highest priority in the
selected priority register will gain control over the slave port.

Any time a master makes a request to a slave port, the slave port checks to see if the new requesting
master’s priority level is higher than that of the master that currently has control over the slave port (if any).
The slave port does an arbitration check at every clock edge to ensure that the proper master (if any) has
control of the slave port.

If the new requesting master’s priority level is higher than that of the master that currently has control of
the slave port, the higher priority master will be granted control at the termination of any currently pending
access, assuming the pending transfer is not part of a burst transfer.

A new requesting master must wait until the end of the fixed-length burst transfer, before it will be granted
control of the slave port. But if the new requesting master’s priority level is lower than that of the master
that currently has control of the slave port, the new requesting master will be forced to wait until the master
that currently has control of the slave port is finished accessing the current slave port.

7.3.6.2 Round-Robin Priority Operation

When operating in round-robin mode, each master is assigned a relative priority based on the master port
number. This relative priority is compared to the port number of the last master to perform a transfer on
the slave bus. The highest priority requesting master will become owner of the slave bus at the next transfer
boundary (accounting for fixed-length burst transfers). Priority is based on how far ahead the port number
of the requesting master is to the port number of the last master.

After it is granted access to a slave port, a master may perform as many transfers as desired to that port
until another master makes a request to the same slave port. The next master in line will be granted access
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to the slave port when the current transfer is completed, or possibly on the next clock cycle if the current
master has no pending access request.

As an example of arbitration in round-robin mode, assume the three masters have ID’s 0, 1, and 2. If the
last master of the slave port was master 1, and masters 0 and 2 make simultaneous requests, they will be
serviced in the order 2 and then 0 assuming no further requests are made.

As another example, if master 1 is waiting on a response from a slow slave and has no further pending
access to that slave, no other masters are requesting, and master 0 then makes a request, master 0’s request
will be granted on the next clock (assuming that master 1’s transfer is not a burst transfer), and the request
information for master 0 will be driven to the slave as a pending access. If master 2 were to make a request
after master 0 has been granted access, but prior to master 0’s access being accepted by the slave, master
0 will continue to be granted the slave port, and master 2 will be delayed until the next arbitration
boundary, which occurs after the transfer is complete. The round-robin pointer will have been reset to 0,
so master 1 could actually be granted the bus next if it has another request which occurs prior to the
completion of master 0’s transfer. This implies a worst case latency of N transfers for a system with N
masters.

Parking may still be used in round-robin mode, but will not affect the round-robin pointer unless the parked
master actually performs a transfer. Handoff will occur to the next master in line after one cycle of
arbitration.

The slave port does an arbitration check at every clock edge to ensure that the proper master (if any) has
control of the slave port.

A new requesting master must wait until the end of the fixed-length burst transfer, before it will be granted
control of the slave port. But if the new requesting master’s priority level is lower than that of the master
that currently has control of the slave port, the new requesting master will be forced to wait until the master
that currently has control of the slave port is finished accessing the current slave port.

7.3.6.2.1 Parking

If no master is currently making a request to the slave port then the slave port will be parked. It will park
in one of three places, dictated by the PCTL field in the XBAR_SGPCR.

» If the park on specific master mode is selected, then the slave port will park on the master
designated by the PARK field. The behavior here is the same as for the POL mode with the
exception that a specific master will be parked on instead of the last master to access the slave port.
If the master designated by the PARK field tries to access the slave port it will not pay an arbitration
penalty, while any other master will pay a one clock penalty.

» If the park on last (POL) mode is selected, then the slave port will park on the last master to access
it, passing that master’s signals through to the slave bus. When that master accesses the slave port
again it will not pay any arbitration penalty; however, if any other master wishes to access the slave
port a one clock arbitration penalty will be imposed.

» If the low power park (LPP) mode is selected, then the slave port will enter low power park mode.
It will not recognize any master as being in control of it and it will not select any master’s signals
to pass through to the slave bus. In this case all slave bus activity will effectively halt because all
slave bus signals will not be toggling. This can save power if the slave port will not be in use for
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some time. However, when a master does make a request to the slave port it will be delayed by one
clock because it will have to arbitrate to acquire ownership of the slave port.

7.4  Revision History

Table 7-5. Changes to MPC5553/5554 for Rev. 4.0 Release

Description of Change

« Added to Register Descriptions section: “Please note the difference in numerical values of XBAR Master Port and Master
ID as shown in Table 7-1."

« Changed wording of reserved fields in registers:
From: “Reserved”

To: “Reserved, should be cleared.”

« Added this note in Bits 18-19 of XBAR_MPR register: “In the MPC5554, this master is not used. Setting its value to its
reset value (0b011) insures that it does not conflict with other master priorities.”

Table 7-6. Changes to MPC5553/5554 for Rev. 5.0 Release

Description of Change

No change for Rev. 5 release.
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Chapter 8
Error Correction Status Module (ECSM)

8.1 Introduction

The MPC5553/MPC5554 includes error-correcting code (ECC) implementations to improve the quality
and reliability of internal SRAM and internal flash memories. The error correction status module (ECSM),
provides a means for the application to collect information on memory errors reported by ECC and/or
generic access error information.

8.1.1 Overview

The ECSM provides a set of registers that configure and report ECC errors for the MPC5553/MPC5554
device including accesses to SRAM and flash memory. The application may configure the device for the
types of memory errors to be reported, and then query a set of read-only status and information registers
to identify any errors that have been signalled.

There are two types of ECC errors: correctable and non-correctable. A correctable ECC error is generated
when only one bit is wrong in a 64-bit doubleword. In this case it is corrected automatically by hardware,
and no flags or other indication is set that the error occurred. A non-correctable ECC error is generated
when 2 bits in a 64-bit doubleword are incorrect. Non-correctable ECC errors cause an interrupt, and if
enabled, additional error details are available in the ECSM.

Error correction is implemented on 64 bits of data at a time, using 8 bits for ECC for every 64-bit
doubleword. ECC is checked on reads, and calculated on writes per the following:

1. 64 bits containing the desired byte / halfword / word or doubleword in memory is read, and ECC
checked.

2. |If the access is a write, then

— The new byte / halfword / word / doubleword is merged into the 64 bits.
— New ECC bits are calculated.
— The 64 bits and the new ECC bits are written back.

In order to use ECC with SRAM, the SRAM memory must be written to before ECC is enabled. See
Section 15.7, “Initialization/Application Information.”

8.1.2 Features

The ECSM includes these features:

» Configurable for reporting non-correctable errors
» Registers for capturing ECC information for RAM access errors
* Registers for capturing ECC information for flash access errors
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8.2

Memory Map/Register Definition
This section details the programming model for the ECSM. Table 8-1 is the memory map for the ECSM

registers.
Table 8-2. ECSM Memory Map
Address Register Name Register Description Size (bits)
Base (OxFFF4_0000) ECSM_SWTCR Software watchdog timer control register1 16
+ 0x016
Base + 0x0018- — Reserved —
Base + Ox001A
Base + 0x001B ECSM_SWTSR Software watchdog timer service registerl 8
Base + 0x001C— — Reserved —
Base + Ox001E
Base + Ox01F ECSM_SWTIR Software watchdog timer interrupt registerl 8
Base + 0x0020— — Reserved —
Base + 0x0023
Base (OxFFF4_0000) + FBOMCR FEC Burst Optimization Master Control Register 32
0x0024—-Base + 0x0027 (MPC5553 Only)
Base + 0x0028— — Reserved —
Base + 0x0042
Base (OxFFF4_0000) + 0x0043 ECSM_ECR ECC configuration register 8
Base + 0x0044— — Reserved —
Base + 0x0046
Base + 0x0047 ECSM_ESR ECC status register 8
Base + 0x0048— — Reserved —
Base + 0x0049
Base + 0x004A ECSM_EEGR ECC error generation register 16
Base + 0x004B— — Reserved —
Base + 0x004F
Base + 0x0050 ECSM_FEAR Flash ECC address register 32
Base + 0x0054— — Reserved —
Base + 0x0055
Base + 0x0056 ECSM_FEMR Flash ECC master register 8
Base + 0x0057 ECSM_FEAT Flash ECC attribute register 8
Base + 0x0058 ECSM_FEDRH Flash ECC data high register 32
Base + 0x005C ECSM_FEDRL Flash ECC data low register 32
Base + 0x0060 ECSM_REAR RAM ECC address register 32
Base + 0x0064— — Reserved —
Base + 0x0065
Base + 0x0066 ECSM_REMR RAM ECC master register 8
Base + 0x0067 ECSM_REAT RAM ECC attributes register 8
Base + 0x0068 ECSM_REDRH RAM ECC data high register 32
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Table 8-2. ECSM Memory Map (Continued)

Address Register Name Register Description Size (bits)
Base + 0x006C ECSM_REDRL RAM ECC data low register 32
Base + 0x0070- Base + — Reserved —
0x007F

1 These registers provide control and configuration for a software watchdog timer, and are included as part of a standard
Freescale ECSM module incorporated in the MPC5553/MPC5554. The e200z6 core also provides this functionality and
is the preferred method for watchdog implementation. See Section 8.2.1.1.

8.2.1 Register Descriptions

Attempted accesses to reserved addresses result in an error termination, while attempted writes to
read-only registers are ignored and do not terminate with an error. Unless noted otherwise, writes to the
programming model must match the size of the register; for example, an n-bit register only supports n-bit
writes, etc. Attempted writes of a different size than the register width produce an error termination of the
bus cycle and no change to the targeted register.

8.2.1.1 Software Watchdog Timer Control, Service, and Interrupt Registers
(ECSM_SWTCR, ECSM_SWTSR, and ECSM_SWTIR)

These registers provide control and configuration for a software watchdog timer, and are included as part
of a standard Freescale ECSM module incorporated in the MPC5553/MPC5554. The €200z6 core also
provides this functionality and is the preferred method for watchdog implementation. To optimize code
portability to other members of this Power Architecture-based MPU family, use of the watchdog registers
in the ECSM is not recommended.

The values in these registers should be left in their reset state. Any change from reset values may cause an
unintentional ECSM_SWTIR_SWTIC interrupt.

8.2.1.2 ECC Registers

There are a number of program-visible registers for the sole purpose of reporting and logging of memory
failures. These registers include the following:
» ECC configuration register (ECSM_ECR)
» ECC status register (ECSM_ESR)
* Flash ECC address register (ECSM_FEAR)
» Flash ECC master number register (ECSM_FEMR)
* Flash ECC attributes register (ECSM_FEAT)
» Flash ECC data register (ECSM_FEDR)
* RAM ECC address register (ECSM_REAR)
*  RAM ECC master number register (ECSM_REMR)
* RAM ECC attributes register (ECSM_REAT)
* RAM ECC data register (ECSM_REDR)

The details on the ECC registers are provided in the subsequent sections.
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8.2.1.3 ECC Configuration Register (ECSM_ECR)

The ECSM_ECR is an 8-bit control register for specifying whether memory errors are reported during
RAM or flash accesses. The occurrence of a non-correctable error causes the current access to be
terminated with an error condition. In many cases, this error termination is reported directly by the
initiating bus master. The ECC reporting logic in the ECSM provides an optional error interrupt
mechanism to signal non-correctable memory errors. In addition to the interrupt generation, the ECSM
captures specific information (memory address, attributes and data, bus master number, etc.) which may
be useful for subsequent failure analysis.

1 2 4 5 6 7
R 0 0 0 0 0 0 ERNCR EFNCR
w
Reset 0 0 0 0 0 0 0 0

Reg Addr Base (OxFFF4_0000) + 0x0043

Figure 8-1. ECC Configuration Register (ECSM_ECR)
Table 8-3. ECSM_ECR Field Definitions
Bits Name Description
0-5 — Reserved.
6 ERNCR |Enable RAM non-correctable reporting. The occurrence of a non-correctable multi-bit RAM
error generates a ECSM ECC interrupt request as signalled by the assertion of
ECSM_ESR[RNCE]. The faulting address, attributes and data are also captured in the
REAR, REMR, REAT and REDR registers.
0 Reporting of non-correctable RAM errors is disabled.
1 Reporting of non-correctable RAM errors is enabled.
7 EFNCR | Enable flash non-correctable reporting. The occurrence of a non-correctable multi-bit flash

error generates a ECSM ECC interrupt request as signalled by the assertion of
ECSM_ESR[FNCE]. The faulting address, attributes and data are also captured in the
FEAR, FEMR, FEAT and FEDR registers.
0 Reporting of non-correctable flash errors is disabled.
1 Reporting of non-correctable flash errors is enabled.

8.2.1.4 ECC Status Register (ECSM_ESR)

The ECSM_ESR is an 8-bit control register for signaling which types of properly-enabled ECC events
have been detected. The ESR signals the last, properly-enabled memory event to be detected. The
generation of the ECSM ECC interrupt request is defined by the boolean equation:

ECSM_ECC_IRQ
= ECSM_ECR[ERNCR] & ECSM_ESR[RNCE] // ram, noncorrectable error

| ECSM_ECR[EFNCR] & ECSM_ESR[FNCE] // Flash, noncorrectable error

where the combination of a properly-enabled category in the ECSM_ECR and the detection of the
corresponding condition in the ECSM_ESR produces the interrupt request.

The ECSM allows a maximum of one bit of the ECSM_ESR to be asserted at any given time. This
preserves the association between the ECSM_ESR and the corresponding address and attribute registers,
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which are loaded on each occurrence of an properly-enabled ECC event. If there is a pending ECC
interrupt and another properly-enabled ECC event occurs, the ECSM hardware automatically handles the
ECSM_ESR reporting, clearing the previous data and loading the new state and thus guaranteeing that
only a single flag is asserted.

To maintain the coherent software view of the reported event, the following sequence in the ECSM error
interrupt service routine is suggested:
1. Read the ECSM_ESR and save it.
2. Read and save all the address and attribute reporting registers.
3. Re-read the ECSM_ESR and verify the current contents matches the original contents. If the two
values are different, go back to step 1 and repeat.

4. When the values are identical, write a 1 to the asserted ECSM_ESR flag to negate the interrupt
request.

In the event that multiple status flags are signaled simultaneously, ECSM records the event with the RNCE
as highest priority, and then FNCE.

1 5 6 7
R 0 0 0 0 0 0 RNCE FNCE
W wilc wilc
Reset 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0047

Figure 8-2. ECC Status Register (ECSM_ESR)

Table 8-4. ECSM_ESR Field Definitions

Bits Name Description

0-5 — Reserved.

6 RNCE RAM non-correctable error. The occurrence of a properly-enabled non-correctable RAM
error generates an ECSM ECC interrupt request. The faulting address, attributes and data
are also captured in the REAR, REMR, REAT and REDR registers. To clear this interrupt
flag, write a 1 to this bit. Writing a 0 has no effect.

0 No reportable non-correctable RAM error has been detected.

1 Areportable non-correctable RAM error has been detected.

7 FNCE Flash non-correctable error. The occurrence of a properly-enabled non-correctable flash
error generates an ECSM ECC interrupt request. The faulting address, attributes and data
are also captured in the FEAR, FEMR, FEAT and FEDR registers. To clear this interrupt
flag, write a 1 to this bit. Writing a 0 has no effect.

0 No reportable non-correctable flash error has been detected.

1 A reportable non-correctable flash error has been detected.

8.2.1.5 ECC Error Generation Register (ECSM_EEGR)

The ECSM_EEGR is a 16-bit control register used to force the generation of double-bit data errors in the
internal SRAM. This capability provides a mechanism to allow testing of the software service routines
associated with memory error logging.The intent is to generate errors during data write cycles, such that
subsequent reads of the corrupted address locations generate ECC events, double-bit noncorrectable errors
that are terminated with an error response.
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If an attempt to force a non-correctable error (by asserting ECSM_EEGR[FRCNCI] or
ECSM_EEGR[FRCINCI]) and ECSM_EEGR[ERRBIT] equals 64, then no data error will be generated.

NOTE

The only allowable values for the 2 control bit enables {FRCNCI, FRINCI}
are {0,0}, {1,0} and {0,1}. The value {1,1} results in undefined behavior.

2 3 4 5 6 7 8 9 10 11 12 13 14 15
R O 0 0 0 0 0 FRC | FR1 0 ERRBIT[0:6]
NCI | NCI
w

Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base + Ox004A
Figure 8-3. ECC Error Generation (ECSM_EEGR) Register

Table 8-5. ECSM_EEGR Field Definitions

Bits Name Description

0-5 — Reserved.

6 FRCNCI | Force internal SRAM continuous noncorrectable data errors.

0 No internal SRAM continuous 2-bit data errors are generated.

1 2-bit data errors in the internal SRAM are continuously generated.

The assertion of this bit forces the internal SRAM controller to create 2-bit data errors,
as defined by the bit position specified in ERRBIT[0:6] and the overall odd parity bit,
continuously on every write operation.

The normal ECC generation takes place in the RAM controller, but then the polarity of
the bit position defined by ERRBIT and the overall odd parity bit are inverted to
introduce a 2-bit ECC error in the RAM.

7 FRINCI |Force internal SRAM one noncorrectable data errors.

0 No internal SRAM single 2-bit data errors are generated.

1 One 2-bit data error in the internal SRAM is generated.

The assertion of this bit forces the internal SRAM controller to create one 2-bit data
error, as defined by the bit position specified in ERRBIT[0:6] and the overall odd parity
bit, on the first write operation after this bit is set.

The normal ECC generation takes place in the internal SRAM controller, but then the
polarity of the bit position defined by ERRBIT and the overall odd parity bit are inverted
to introduce a 2-bit ECC error in the RAM.

After this bit has been enabled to generate a single 2-bit error, it must be cleared
before being set again to properly re-enable the error generation logic.
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Table 8-5. ECSM_EEGR Field Definitions (Continued)

Bits Name Description
8 — Reserved
9-15 ERRBIT | Error bit position. Defines the bit position which is complemented to create the data

error on the write operation. The bit specified by this field plus the odd parity bit of the
ECC code are inverted.

The internal SRAM controller follows a vector bit ordering scheme where LSB=0.
Errors in the ECC syndrome bits can be generated by setting this field to a value
greater than the internal SRAM width. The following association between the ERRBIT
field and the corrupted memory bit is defined:

if ERRBIT = 0, then RAM[O] is inverted

if ERRBIT = 1, then RAM[1] is inverted

if ERRBIT = 63, then RAM[63] is inverted

if ERRBIT = 64, then ECC Parity[0O] is inverted
if ERRBIT = 65, then ECC Parity[1l] is inverted
if ERRBIT = 71, then ECC Parity[7] is inverted

For ERRBIT values greater than 71, no bit position is inverted.

8.2.1.6

to be asserted.

The address that is captured in ECSM_FEAR is the flash page address as seen on the system bus. Refer to

Flash ECC Address Register (ECSM_FEAR)

The ECSM_FEAR is a 32-bit register for capturing the address of the last, properly-enabled ECC event in
the flash memory. Depending on the state of the ECSM_ECR, an ECC event in the flash causes the
address, attributes and data associated with the access to be loaded into the ECSM_FEAR, ECSM_FEMR,
ECSM_FEAT, and ECSM_FEDR registers, and the appropriate flag (FLBC or FNCE) in the ECSM_ESR

Section 13.3.2.7, “Address Register (FLASH_AR)” to retrieve the doubleword address.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R FEAR
W
Reset| U u u u u u u u u u u u u u u u
Reg Addr Base + 0x0050
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R FEAR
W
Reset| U u u u u u u u u u u u u u u u
Reg Addr Base + 0x0050

1

“U” signifies a bit that is uninitialized.
Figure 8-4. Flash ECC Address Register (ECSM_FEAR)
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Table 8-6. ECSM_FEAR Field Descriptions

Bits Name Description

0-31 FEAR Flash ECC address. Contains the faulting access address of the last, properly-enabled
[0:31] flash ECC event.

8.2.1.7 Flash ECC Master Number Register (ECSM_FEMR)

The FEMR is an 8-bit register for capturing the XBAR bus master number of the last, properly-enabled
ECC event in the flash memory. Depending on the state of the ECSM_ECR, an ECC event in the flash
causes the address, attributes and data associated with the access to be loaded into the ECSM_FEAR,
ECSM_FEMR, ECSM_FEAT and ECSM_FEDR registers, and the appropriate flag (FNCE) in the
ECSM_ESR to be asserted.

1 4 5 6 7
R 0 0 0 0 FEMR
w
Reset 0 0 0 0 U u u U
Reg Addr ECSM Base + 0x0056

1wy~ signifies a bit that is uninitialized. Refer to the Preface of the book.

Figure 8-5. Flash ECC Master Number Register (ECSM_FEMR)

Table 8-7. ECSM_FEMR Field Descriptions

Name Descnrlptlo Value
0-3 — Reserved.
4-7 FEMR Flash ECC master number. Contains the XBAR bus master number of the faulting access
[0:3] of the last, properly-enabled flash ECC event. The reset value of this field is undefined.

8.2.1.8 Flash ECC Attributes Register (ECSM_FEAT)

The ECSM_FEAT is an 8-bit register for capturing the XBAR bus master attributes of the last,
properly-enabled ECC event in the flash memory. Depending on the state of the ECSM_ECR register, an
ECC event in the flash causes the address, attributes, and data associated with the access to be loaded into
the ECSM_FEAR, ECSM_FEMR, ECSM FEAT, and ECSM _FEDRSs, and the appropriate flag (FNCE)
in the ECSM_ ESR to be asserted.
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R| WRITE SIZE PROTO PROT1 PROT2 PROT3
W
Reset U U U U U U u U
Reg Addr Base + 0x0057

1wy~ signifies a bit that is uninitialized.
Figure 8-6. Flash ECC Attributes Register (ECSM_FEAT)

Table 8-8. ECSM_FEAT Field Descriptions

Bits Name Description

0 WRITE | Write. The reset value of this field is undefined.
0 System bus read access
1 System bus write access

1-3 SIZE Size. The reset value of this field is undefined.
[0:2] 000 8-bit System bus access

001 16-bit System bus access

010 32-bit System bus access

011 64-bit System bus access

1xx Reserved

4 PROTO Protection: cache. The reset value of this field is undefined.
0 Non-cacheable
1 Cacheable

5 PROT1 Protection: buffer. The reset value of this field is undefined.
0 Non-bufferable
1 Bufferable

6 PROT2 Protection: mode. The reset value of this field is undefined.
0 User mode
1 Supervisor mode

7 PROT3 | Protection: type. The reset value of this field is undefined.
0 I-Fetch
1 Data

8.2.1.9 Flash ECC Data High Register (ECSM_FEDRH)

The ECSM_FEDRH and ECSM_FEDRL are 32-bit registers for capturing the data associated with the
last, properly-enabled ECC event in the flash memory. Depending on the state of the ECSM_ECR, an ECC
event in the flash causes the address, attributes and data associated with the access to be loaded into the
ECSM_FEAR, ECSM_FEMR, ECSM_FEAT and ECSM_FEDRs, and the appropriate flag (FNCE) in the
ECSM_ESR to be asserted.

The data captured on a multi-bit non-correctable ECC error is undefined.
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R FEDH

w

Reset| U U U U U U U U U U U U U U U U

Reg Addr Base + 0x58

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R FEDH

w

Reset| U U U U U U U U U U U U U U U U

Reg Addr Base + 0x0058

1wy signifies a bit that is uninitialized.

Figure 8-7. Flash ECC Data High Register (ECSM_FEDRH)

Table 8-9. ECSM_FEDRH Field Descriptions

Bits Name Description
0-31 FEDH Flash ECC data. Contains the data associated with the faulting access of the last,
[0:31] properly-enabled flash ECC event. The register contains the data value taken directly from
the data bus. The reset value of this field is undefined.

8.2.1.10 Flash ECC Data Low Registers (ECSM_FEDRL)

The ECSM_FEDRH and ECSM_FEDRL are 32-bit registers for capturing the data associated with the
last, properly-enabled ECC event in the flash memory. Depending on the state of the ECSM_ECR, an ECC
event in the flash causes the address, attributes and data associated with the access to be loaded into the
ECSM_FEAR, ECSM_FEMR, ECSM_FEAT and ECSM_FEDRs, and the appropriate flag (FNCE) in the
ECSM_ESR to be asserted.

The data captured on a multi-bit non-correctable ECC error is undefined.
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R
W
Reset

Reg Addr

R
W
Reset

Reg Addr
1

10

11

12

13

14

15

FEDL
U U U U U U U U U U U U U U U U
Base + 0x5C
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
FEDL
U U U U U U U U U U U U U U U U

Base + 000x5C

“U” signifies a bit that is uninitialized.

Figure 8-8. Flash ECC Data Low Register (ECSM_FEDRL)

Table 8-10. ECSM_FEDRL Field Descriptions

the data bus. The reset value of this field is undefined.

Bits Name Description
0-31 FEDL Flash ECC data. Contains the data associated with the faulting access of the last,
[0:31] properly-enabled flash ECC event. The register contains the data value taken directly from

8.2.1.11 RAM ECC Address Register (ECSM_REAR)

The ECSM_REAR is a 32-bit register for capturing the address of the last, properly-enabled ECC event in
the RAM memory. Depending on the state of the ECSM_ECR, an ECC event in the RAM causes the
address, attributes and data associated with the access to be loaded into the ECSM_REAR, ECSM_REMR,
ECSM_REAT and ECSM_REDRSs, and the appropriate flag (RNCE) in the ECSM_ESR to be asserted.

R
W
Reset

Reg Addr

R
W
Reset

Reg Addr

1 «y” signifies a bit that is uninitialized.
Figure 8-9. RAM ECC Address Register (ECSM_REAR)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
REAR
U U ) ) U U U ) ) U U U U ) U U
Base + 0x0060
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
REAR
U U ) ) U U U ) ) U U U U ) U U

Base + 0x0060
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Table 8-11. ECSM_REAR Field Descriptions

Bits

Name

Description

0-31

REAR

RAM ECC address. Contains the faulting access address of the last, properly-enabled
[0:31] RAM ECC event. The reset value of this field is undefined.

8.2.1.12 RAM ECC Master Number Register (ECSM_REMR)

The REMR is an 8-bit register for capturing the XBAR bus master number of the last, properly-enabled
ECC event in the RAM memory. Depending on the state of the ECSM_ECR, an ECC event in the RAM
causes the address, attributes and data associated with the access to be loaded into the ECSM_REAR,
ECSM_REMR, ECSM_REAT and ECSM_REDRs, and the appropriate flag (RNCE) in the ECSM_ESR
to be asserted.

2 3 4 5 6 7
R 0 0 0 0 REMR
W
Reset 0 0 0 0 u u u u
Reg Addr Base + 0x0066

1wy~ signifies a bit that is uninitialized.
Figure 8-10. RAM ECC Master Number Register (ECSM_REMR)

Table 8-12. ECSM_REMR Field Descriptions

Bits Name Description

0-3 — Reserved.

4-7 REMR RAM ECC master number. Contains the XBAR bus master number of the faulting access
[0:3] of the last, properly-enabled RAM ECC event. The reset value of this field is undefined.

8.2.1.13 RAM ECC Attributes Register (ECSM_REAT)

The ECSM_REAT is an 8-bit register for capturing the XBAR bus master attributes of the last,
properly-enabled ECC event in the RAM memory. Depending on the state of the ECSM_ECR, an ECC
event in the RAM causes the address, attributes and data associated with the access to be loaded into the
ECSM_REAR, ECSM_REMR, ECSM_REAT and ECSM_REDRs, and the appropriate flag (RNCE) in
the ECSM_ESR to be asserted.

0 1 2 3 4 5 6 7
R| WRITE SIZE PROTO PROT1 PROT2 PROT3
W
Reset U U U U U U U U
Reg Addr Base + 0x0067

1wy signifies a bit that is uninitialized.

Figure 8-11. RAM ECC Attributes Register (ECSM_REAT)
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Table 8-13. ECSM_REAT Field Descriptions

Bits

Name

Description

WRITE

Write. The reset value of this field is undefined.
0 System bus read access
1 System bus write access

SIZE
[0:2]

Size. The reset value of this field is undefined.
000 8-bit system bus access

001 16-bit system bus access

010 32-bit system bus access

011 64-bit system bus access

1xx Reserved

PROTO

0 Non-cacheable
1 Cacheable

Protection: cache. The reset value of this field is undefined.

PROT1

0 Non-bufferable
1 Bufferable

Protection: buffer. The reset value of this field is undefined.

PROT2

0 User mode
1 Supervisor mode

Protection: mode. The reset value of this field is undefined.

PROT3

Protection: type. The reset value of this field is undefined.
0 I-Fetch
1 Data

8.2.1.14 RAM ECC Data High Register (ECSM_REDRH)

The ECSM_REDRH and ECSM_REDRL are 32-bit registers for capturing the data associated with the
last, properly -enabled ECC event in the RAM memory. Depending on the state of the ECSM_ECR, an
ECC event in the RAM causes the address, attributes and data associated with the access to be loaded into
the ECSM_REAR, ECSM_REMR, ECSM REAT, and ECSM_REDRH and ECSM_REDRL, and the
appropriate flag (RFNCE) in the ECSM ESR to be asserted.

The data captured on a multi-bit non-correctable ECC error is undefined.
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R REDH

w

Reset| U U U U U U U U U U U U U U U U

Reg Addr Base + 0x0068

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R REDH

w

Reset| U U U U U U U U U U U U U U U U

Reg Addr Base + 0x0068

1 «U” signifies a bit that is uninitialized.

Figure 8-12. RAM ECC Data High Register (ECSM_REDRH)

Table 8-14. ECSM_REDRH Field Descriptions

Bits Name Description

0-31 REDH RAM ECC data. Contains the data associated with the faulting access of the last,
[0:31] properly-enabled RAM ECC event. The register contains the data value taken directly from
the data bus. The reset value of this field is undefined.

8.2.1.15 RAM ECC Data Low Registers (ECSM_REDRL)

The ECSM_REDRH and ECSM_REDRL are 32-bit registers for capturing the data associated with the
last, properly-enabled ECC event in the RAM memory. Depending on the state of the ECSM_ECR, an
ECC event in the RAM causes the address, attributes and data associated with the access to be loaded into
the ECSM_REAR, ECSM_REMR, ECSM_REAT, ECSM_REDRH, and ECSM_REDRL, and the
appropriate flag (RFNCE) in the ECSM_ESR to be asserted.

The data captured on a multi-bit non-correctable ECC error is undefined.
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R REDL

w

Reset| U U U U U U U U U U U U U U U U

Reg Addr ECSM Base + 0x006C

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R REDL

w

Reset| U U U U U U U U U U U U U U U U

Reg Addr ECSM Base + 0x006C

1 «y~ signifies a bit that is uninitialized.

Figure 8-13. RAM ECC Data Low Register (ECSM_REDRL)

Table 8-15. ECSM_REDRL Field Descriptions

Bits Name Description

0-31 REDL RAM ECC data. Contains the data associated with the faulting access of the last,
[0:31] properly-enabled RAM ECC event. The register contains the data value taken directly from
the data bus. The reset value of this field is undefined.

8.3 Initialization/Application Information

In order to use the ECC mechanism for internal SRAM accesses, it is essential for the ECC check bits to
be initialized after power on. See Section 15.7, “Initialization/Application Information.”

All non-correctable ECC errors cause a data storage interrupt (IVOR2) regardless of whether
non-correctable reporting is enabled. A data storage interrupt handler can determine:

— The destination location asserted an error, the ESR[XTE] bit will be set.
— The address where the error occurred, using the data exception address register (DEAR).

However, details of the ECC error are not reported unless non-correctable reporting is enabled by setting
bits ERNCR and EFNCR in the ECSM_ECR. When these bits are set and a non-correctable ECC error
occurs, error information is recorded in other ECSM registers and an interrupt request is generated on
vector 9 of the INTC. If properly enabled, this INTC vector 9 can cause an external interrupt (IVOR4)
along with the data storage interrupt (IVOR2).

To avoid the external interrupt (IVORA4) being generated, the application enables non-correctable reporting
in the ECSM, but does not enable that its interrupt be recognized. The INTC_PSR[PRI] value for the ECC
error interrupt request is left at its reset value of 0. The O priority level is the lowest priority and is never
recognized, resulting in only the data storage interrupt (IVOR2) being taken.
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8.4  Revision History
Table 8-16. Changes to MPC5553/5554 RM for Rev. 4.0 Release

Description of Change

* No changes since the 3.1 release.

Table 8-17. Changes to MPC5553/5554 RM for Rev. 5.0 Release

Description of Change

* No change for Rev. 5 release.
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Chapter 9
Enhanced Direct Memory Access (eDMA)

9.1 Introduction

This chapter describes the MPC5553/MPC5554°s enhanced direct memory access (eDMA) controller, a
second-generation module capable of performing complex data transfers with minimal intervention from
a host processor.
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9.1.1 Block Diagram
Figure 9-1 is a block diagram of the eDMA module.

eDMA [ SRAM I
I Transfer Control Descriptor '
: (TCD) !
| Slave Write Address |
: Slave Write Data !
: ¢ Y Y Y |
| |
|
. Y :
| SRAM | _ _ _ _ ___| TCDO
" : (I g
a I g R -
= I [ )
o} B TCDn-1* ! | £
17 [ | )
2 I I ST — g A V| E
I eDMA Engine |
| |
Bus Read Data y
: Program Model/ : <>
! Y Channel Arbitration |
| |
[ Address [
| Data Path <> Control |
| A Path . | Slave Read Data 5
| |
B | Bus Write Data |
» | |
I Bus Address I
< . [
*n = 64 channels in MPC5554 Y
32 channels in MPC5553 eDMA Peripheral eDMA Done
Request

Figure 9-1. eDMA Block Diagram

9.1.2 Overview

The enhanced direct memory access (eDMA) controller hardware microarchitecture includes a DMA
engine which performs source and destination address calculations, and the actual data movement
operations, along with SRAM-based local memory containing the transfer control descriptors (TCD) for
the channels.

9.1.3 Features

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

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

— Programmable source, destination addresses, transfer size, plus support for enhanced
addressing modes
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* 64-channel (MPC5554) or 32-channel (MPC5553) implementation performs complex data
transfers with minimal intervention from a host processor

— g_Z)bytes of data registers, used as temporary storage to support burst transfers (refer to SSIZE
It
— Connections to the crossbar switch for bus mastering the data movement
» Transfer control descriptor (TCD) organized to support two-deep, nested transfer operations
— 32-byte TCD per channel stored in local memory
— An inner data transfer loop defined by a minor byte transfer count
— An outer data transfer loop defined by a major iteration count
* Channel activation via one of three methods:
— Explicit software initiation
— Initiation via a channel-to-channel linking mechanism for continual transfers
— Peripheral-paced hardware requests (one per channel)
NOTE
For all three methods, one activation per execution of the minor loop is
required

» Support for fixed-priority and round-robin channel arbitration
» Channel completion reported via optional interrupt requests
— One interrupt per channel, optionally asserted at completion of major iteration count

— Error terminations are enabled per channel, and logically summed together to form two
optional error interrupts (MPC5554) or a single error interrupt (MPC5553).

» Support for scatter/gather DMA processing.

» Any channel can be programmed so that it can be suspended by a higher priority channel’s
activation, before completion of a minor loop.

Throughout this chapter, n is used to reference the channel number. Additionally, data sizes are defined as
byte (8-bit), halfword (16-bit), word (32-bit) and doubleword (64-bit).

9.1.4 Modes of Operation

9.1.4.1 Normal Mode

In normal mode, the eDMA is used to transfer data between a source and a destination. The source and
destination can be a memory block or an 1/0 block capable of operation with the eDMA.

9.1.4.2 Debug Mode

If enabled by EDMA_CR[EDBG] and the CPU enters debug mode, the eDMA will not honor any service
requests when the debug input signal is asserted. If the signal is asserted during transfer of a block of data
described by a minor loop in the current active channel’s TCD, the eDMA will continue operation until
completion of the minor loop.

9.2  External Signal Description

The eDMA has no external signals.
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9.3 Memory Map/Register Definition

The eDMA’s programming model is partitioned into two regions: the first region defines a number of
registers providing control functions, while the second region corresponds to the local transfer control
descriptor memory.

Some registers are implemented as two 32-bit registers, and include an “H” and “L” suffix, signaling the
“high” and “low” portions of the control function. Table 9-1 is a 32-bit view of the eDMA’s memory map.

Table 9-1. eDMA 32-bit Memory Map (Sheet 1 of 5)

Address Register Name Register Description Size (bits)
Base (OxFFF4_4000) EDMA_CR eDMA control register 32
Base + 0x0004 EDMA_ESR eDMA error status register 32
Base + 0x0008 EDMA_ERQRH eDMA enable request high register (MPC5554 only) 32
Base + 0x000C EDMA_ERQRL eDMA enable request low register 32
Base + 0x0010 EDMA_EEIRH eDMA enable error interrupt high register (MPC5554 only) 32
Base + 0x0014 EDMA_EEIRL eDMA enable error interrupt low register 32
Base + 0x0018 EDMA_SERQR eDMA set enable request register 8
Base + 0x0019 EDMA_CERQR eDMA clear enable request register 8
Base + Ox001A EDMA_SEEIR eDMA set enable error interrupt register 8
Base + 0x001B EDMA_CEEIR eDMA clear enable error interrupt register 8
Base + 0x001C EDMA_CIRQR eDMA clear interrupt request register 8
Base + 0x001D EDMA_CER eDMA clear error register 8
Base + Ox001E EDMA_SSBR eDMA set start bit register 8
Base + Ox001F EDMA_CDSBR eDMA clear done status bit register 8
Base + 0x0020 EDMA_IRQRH eDMA interrupt request high register (MPC5554 only) 32
Base + 0x0024 EDMA_IRQRL eDMA interrupt request low register 32
Base + 0x0028 EDMA_ERH eDMA error high register (MPC5554 only) 32
Base + 0x002C EDMA_ERL eDMA error low register 32
Base + 0x0030— — Reserved —
Base + OxO0FF
Base + 0x0100 EDMA_CPRO eDMA channel O priority register 8
Base + 0x0101 EDMA_CPR1 eDMA channel 1 priority register 8
Base + 0x0102 EDMA_CPR2 eDMA channel 2 priority register 8
Base + 0x0103 EDMA_CPR3 eDMA channel 3 priority register 8
Base + 0x0104 EDMA_CPR4 eDMA channel 4 priority register 8
Base + 0x0105 EDMA_CPR5 eDMA channel 5 priority register 8
Base + 0x0106 EDMA_CPR6 eDMA channel 6 priority register 8
Base + 0x0107 EDMA_CPR7 eDMA channel 7 priority register 8
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Table 9-1. eDMA 32-bit Memory Map (Sheet 2 of 5)

Address Register Name Register Description Size (bits)
Base + 0x0108 EDMA_CPRS8 eDMA channel 8 priority register 8
Base + 0x0109 EDMA_CPR9 eDMA channel 9 priority register 8
Base + Ox010A EDMA_CPR10 eDMA channel 10 priority register 8
Base + 0x010B EDMA_CPR11 eDMA channel 11 priority register 8
Base + 0x010C EDMA_CPR12 eDMA channel 12 priority register 8
Base + 0x010D EDMA_CPR13 eDMA channel 13 priority register 8
Base + Ox010E EDMA_CPR14 eDMA channel 14 priority register 8
Base + 0x010F EDMA_CPR15 eDMA channel 15 priority register 8
Base + 0x0110 EDMA_CPR16 eDMA channel 16 priority register 8
Base + 0x0111 EDMA_CPR17 eDMA channel 17 priority register 8
Base + 0x0112 EDMA_CPR18 eDMA channel 18 priority register 8
Base + 0x0113 EDMA_CPR19 eDMA channel 19 priority register 8
Base + 0x0114 EDMA_CPR20 eDMA channel 20 priority register 8
Base + 0x0115 EDMA_CPR21 eDMA channel 21 priority register 8
Base + 0x0116 EDMA_CPR22 eDMA channel 22 priority register 8
Base + 0x0117 EDMA_CPR23 eDMA channel 23 priority register 8
Base + 0x0118 EDMA_CPR24 eDMA channel 24 priority register 8
Base + 0x0119 EDMA_CPR25 eDMA channel 25 priority register 8
Base + Ox011A EDMA_CPR26 eDMA channel 26 priority register 8
Base + 0x011B EDMA_CPR27 eDMA channel 27 priority register 8
Base + 0x011C EDMA_CPR28 eDMA channel 28 priority register 8
Base + 0x011D EDMA_CPR29 eDMA channel 29 priority register 8
Base + Ox011E EDMA_CPR30 eDMA channel 30 priority register 8
Base + Ox011F EDMA_CPR31 eDMA channel 31 priority register 8

NOTE: Channels 32-63 Are Available only in the MPC5554

Base + 0x0120

EDMA_CPR32

eDMA channel 32 priority register

Base + 0x0121

EDMA_CPR33

eDMA channel 33 priority register

Base + 0x0122

EDMA_CPR34

eDMA channel 34 priority register

Base + 0x0123

EDMA_CPR35

eDMA channel 35 priority register

Base + 0x0124

EDMA_CPR36

eDMA channel 36 priority register

Base + 0x0125

EDMA_CPR37

eDMA channel 37 priority register

Base + 0x0126

EDMA_CPR38

eDMA channel 38 priority register

Base + 0x0127

EDMA_CPR39

eDMA channel 39 priority register

| O CO| 0CO| COf CO| O | 0O
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Table 9-1. eDMA 32-bit Memory Map (Sheet 3 of 5)

Address Register Name Register Description Size (bits)

Base + 0x0128 EDMA_CPR40 eDMA channel 40 priority register 8
Base + 0x0129 EDMA_CPR41 eDMA channel 41 priority register 8
Base + Ox012A EDMA_CPRA42 eDMA channel 42 priority register 8
Base + 0x012B EDMA_CPRA43 eDMA channel 43 priority register 8
Base + 0x012C EDMA_CPR44 eDMA channel 44 priority register 8
Base + 0x012D EDMA_CPRA45 eDMA channel 45 priority register 8
Base + Ox012E EDMA_CPRA46 eDMA channel 46 priority register 8
Base + Ox012F EDMA_CPRA47 eDMA channel 47 priority register 8
Base + 0x0130 EDMA_CPRA48 eDMA channel 48 priority register 8
Base + 0x0131 EDMA_CPRA49 eDMA channel 49 priority register 8
Base + 0x0132 EDMA_CPR50 eDMA channel 50 priority register 8
Base + 0x0133 EDMA_CPR51 eDMA channel 51 priority register 8
Base + 0x0134 EDMA_CPR52 eDMA channel 52 priority register 8
Base + 0x0135 EDMA_CPR53 eDMA channel 53 priority register 8
Base + 0x0136 EDMA_CPR54 eDMA channel 54 priority register 8
Base + 0x0137 EDMA_CPR55 eDMA channel 55 priority register 8
Base + 0x0138 EDMA_CPR56 eDMA channel 56 priority register 8
Base + 0x0139 EDMA_CPR57 eDMA channel 57 priority register 8
Base + Ox013A EDMA_CPR58 eDMA channel 58 priority register 8
Base + 0x013B EDMA_CPR59 eDMA channel 59 priority register 8
Base + 0x013C EDMA_CPRG60 eDMA channel 60 priority register 8
Base + 0x013D EDMA_CPR61 eDMA channel 61 priority register 8
Base + Ox013E EDMA_CPR62 eDMA channel 62 priority register 8
Base + 0x013F EDMA_CPRG63 eDMA channel 63 priority register 8
Base + 0x0140— — Reserved .
Base + OXOFFF

Base + 0x1000 TCDOO eDMA transfer control descriptor 00 256
Base + 0x1020 TCDO1 eDMA transfer control descriptor 01 256
Base + 0x1040 TCDO02 eDMA transfer control descriptor 02 256
Base + 0x1060 TCDO03 eDMA transfer control descriptor 03 256
Base + 0x1080 TCDO04 eDMA transfer control descriptor 04 256
Base + Ox10A0 TCDO05 eDMA transfer control descriptor 05 256
Base + 0x10CO TCDO06 eDMA transfer control descriptor 06 256
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Table 9-1. eDMA 32-bit Memory Map (Sheet 4 of 5)

Address Register Name Register Description Size (bits)
Base + Ox10EQ TCDO7 eDMA transfer control descriptor 07 256
Base + 0x1100 TCDO08 eDMA transfer control descriptor 08 256
Base + 0x1120 TCDO09 eDMA transfer control descriptor 09 256
Base + 0x1140 TCD10 eDMA transfer control descriptor 10 256
Base + 0x1160 TCD11 eDMA transfer control descriptor 11 256
Base + 0x1180 TCD12 eDMA transfer control descriptor 12 256
Base + Ox11A0 TCD13 eDMA transfer control descriptor 13 256
Base + 0x11CO TCD14 eDMA transfer control descriptor 14 256
Base + Ox11EO TCD15 eDMA transfer control descriptor 15 256
Base + 0x1200 TCD16 eDMA transfer control descriptor 16 256
Base + 0x1220 TCD17 eDMA transfer control descriptor 17 256
Base + 0x1240 TCD18 eDMA transfer control descriptor 18 256
Base + 0x1260 TCD19 eDMA transfer control descriptor 19 256
Base + 0x1280 TCD20 eDMA transfer control descriptor 20 256
Base + 0x12A0 TCD21 eDMA transfer control descriptor 21 256
Base + 0x12CO TCD22 eDMA transfer control descriptor 22 256
Base + Ox12EO TCD23 eDMA transfer control descriptor 23 256
Base + 0x1300 TCD24 eDMA transfer control descriptor 24 256
Base + 0x1320 TCD25 eDMA transfer control descriptor 25 256
Base + 0x1340 TCD26 eDMA transfer control descriptor 26 256
Base + 0x1360 TCD27 eDMA transfer control descriptor 27 256
Base + 0x1380 TCD28 eDMA transfer control descriptor 28 256
Base + Ox13A0 TCD29 eDMA transfer control descriptor 29 256
Base + 0x13CO TCD30 eDMA transfer control descriptor 30 256
Base + Ox13EO TCD31 eDMA transfer control descriptor 31 256

NOTE: Transfer Control Descriptors 32-63 Are Available only in the MPC5554
Base + 0x1400 TCD32 eDMA transfer control descriptor 32 256
Base + 0x1420 TCD33 eDMA transfer control descriptor 33 256
Base + 0x1440 TCD34 eDMA transfer control descriptor 34 256
Base + 0x1460 TCD35 eDMA transfer control descriptor 35 256
Base + 0x1480 TCD36 eDMA transfer control descriptor 36 256
Base + 0x14A0 TCD37 eDMA transfer control descriptor 37 256
Base + 0x14CO TCD38 eDMA transfer control descriptor 38 256
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Table 9-1. eDMA 32-bit Memory Map (Sheet 5 of 5)

Address Register Name Register Description Size (bits)
Base + Ox14EQ TCD39 eDMA transfer control descriptor 39 256
Base + 0x1500 TCD43 eDMA transfer control descriptor 40 256
Base + 0x1520 TCD41 eDMA transfer control descriptor 41 256
Base + 0x1540 TCD42 eDMA transfer control descriptor 42 256
Base + 0x1560 TCDA43 eDMA transfer control descriptor 43 256
Base + 0x1580 TCD44 eDMA transfer control descriptor 44 256
Base + Ox15A0 TCD45 eDMA transfer control descriptor 45 256
Base + 0x15C0 TCD46 eDMA transfer control descriptor 46 256
Base + Ox15E0 TCD47 eDMA transfer control descriptor 47 256
Base + 0x1600 TCDA48 eDMA transfer control descriptor 48 256
Base + 0x1620 TCD49 eDMA transfer control descriptor 49 256
Base + 0x1640 TCD50 eDMA transfer control descriptor 50 256
Base + 0x1660 TCD51 eDMA transfer control descriptor 51 256
Base + 0x1680 TCD52 eDMA transfer control descriptor 52 256
Base + Ox16A0 TCD53 eDMA transfer control descriptor 53 256
Base + 0x16CO TCD54 eDMA transfer control descriptor 54 256
Base + Ox16E0 TCD55 eDMA transfer control descriptor 55 256
Base + 0x1700 TCD56 eDMA transfer control descriptor 56 256
Base + 0x1720 TCD57 eDMA transfer control descriptor 57 256
Base + 0x1740 TCD58 eDMA transfer control descriptor 58 256
Base + 0x1760 TCD59 eDMA transfer control descriptor 59 256
Base + 0x1780 TCD60 eDMA transfer control descriptor 60 256
Base + Ox17A0 TCD61 eDMA transfer control descriptor 61 256
Base + 0x17CO TCD62 eDMA transfer control descriptor 62 256
Base + Ox17EO TCD63 eDMA transfer control descriptor 63 256

9.3.1

Reading reserved bits in a register will return the value of zero. Writes to reserved bits in a register will be
ignored. Reading or writing to a reserved memory location will generate a bus error.

Register Descriptions

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Many of the control registers have a bit width that matches the number of channels implemented in the
module, or 64-bits in size. These registers are implemented as two 32-bit registers, and include an “H”” and
“L” suffixes, signaling the “high” and “low” portions of the control function. Note that for the MPC5553,
only the Low register is implemented for its 32 channels. High (H) registers are reserved on the MPC5553
and accessing them will generate a bus error.
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9.3.1.1 eDMA Control Register (EDMA_CR)

The 32-bit EDMA_CR defines the basic operating configuration of the eDMA.

For the MPC5554 the eDMA arbitrates channel service requests in four groups (0, 1, 2, 3) of 16 channels
each; the MPC5553 arbitrates channel service requests in two groups (0, 1). For the MPC5553/MPC5554,
group 0 contains channels 0-15 and group 1 contains channels 16-31; but for the MPC5554 only, group 2
contains channels 32-47, and group 3 contains channels 48-63.

Acrbitration within a group can be configured to use either a fixed priority or a round robin.  In fixed
priority arbitration, the highest priority channel requesting service is selected to execute. The priorities are
assigned by the channel priority registers (see Section 9.3.1.15). In round robin arbitration mode, the
channel priorities are ignored and the channels within each group are cycled through, from channel 15
down to channel 0, without regard to priority.

The group priorities operate in a similar fashion. In group fixed priority arbitration mode, channel service
requests in the highest priority group are executed first where priority level 3 (in the MPC5554; priority
level 1 for the MPC5553) is the highest and priority level O is the lowest. The group priorities are assigned
in the GRPnPRI fields of the eDMA control register (EDMA_CR). All group priorities must have unique
values prior to any channel service requests occur, otherwise a configuration error will be reported. In
group round robin mode, the group priorities are ignored and the groups are cycled through, from group 3
down to group 0, without regard to priority.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w
Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0000
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R| GRP3PRI! | GRP2PRI' | GRP1PRIZ | GRPOPRI® | 0 0 0 0 |ERGA|ERCA |EDBG| 0

w
Reset| 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0000

Figure 9-2. eDMA Control Register (EDMA_CR)

1 This field only available in the MPC5554.
2 In the MPC5553, only bit 21 is used
3 In the MPC5553, only bit 23 is used

Table 9-2. EDMA_CR Field Descriptions

Bits Name Description

0-15 — Reserved.

16-17 GRP3PRI | Channel group 3 priority. Group 3 priority level when fixed priority group arbitration is enabled.
Note: Available only in the MPC5554

18-19 GRP2PRI | Channel group 2 priority. Group 2 priority level when fixed priority group arbitration is enabled.
Note: Available only in the MPC5554

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Table 9-2. EDMA_CR Field Descriptions (Continued)

Bits Name Description

20-21 GRP1PRI |Channel group 1 priority. Group 1 priority level when fixed priority group arbitration is enabled.
Note: In the MPC5553, only bit 21 is used

22-23 GRPOPRI | Channel group 0 priority. Group 0 priority level when fixed priority group arbitration is enabled.
Note: In the MPC5553, only bit 23 is used

24-27 — Reserved.

28 ERGA Enable round robin group arbitration.
0 Fixed priority arbitration is used for selection among the groups.
1 Round robin arbitration is used for selection among the groups.

29 ERCA Enable round robin channel arbitration.
0 Fixed priority arbitration is used for channel selection within each group.
1 Round robin arbitration is used for channel selection within each group.

30 EDBG Enable debug.

0 The assertion of the system debug control input is ignored.

1 The assertion of the system debug control input causes the eDMA to stall the start of a new
channel. Executing channels are allowed to complete. Channel execution will resume when
either the system debug control input is negated or the EDBG bit is cleared.

31 — Reserved.

9.3.1.2 eDMA Error Status Register (EDMA_ESR)

The EDMA_ESR provides information concerning the last recorded channel error. Channel errors can be
caused by a configuration error (an illegal setting in the transfer control descriptor or an illegal priority
register setting in fixed arbitration mode) or an error termination to a bus master read or write cycle.

A configuration error is caused when the starting source or destination address, source or destination
offsets, minor loop byte count, and the transfer size represent an inconsistent state. The addresses and
offsets must be aligned on 0-modulo-transfer_size boundaries, and the minor loop byte count must be a
multiple of the source and destination transfer sizes. All source reads and destination writes must be
configured to the natural boundary of the programmed transfer size respectively.

In fixed arbitration mode, a configuration error is caused by any two channel priorities being equal within
a group, or any group priority levels being equal among the groups. For either type of priority
configuration error, the ERRCHN field is undefined. All channel priority levels within a group must be
unique and all group priority levels among the groups must be unique when fixed arbitration mode is
enabled.

If a scatter/gather operation is enabled upon channel completion, a configuration error is reported if the
scatter/gather address (DLAST_SGA\) is not aligned on a 32-byte boundary. If minor loop channel linking
is enabled upon channel completion, a configuration error is reported when the link is attempted if the
TCD.CITER.E_LINK bit does not equal the TCD.BITER.E_LINK bit. All configuration error conditions
except scatter/gather and minor loop link error are reported as the channel is activated and assert an error
interrupt request if enabled. When properly enabled, a scatter/gather configuration error is reported when
the scatter/gather operation begins at major loop completion. A minor loop channel link configuration
error is reported when the link operation is serviced at minor loop completion.

If a system bus read or write is terminated with an error, the data transfer is immediately stopped and the
appropriate bus error flag is set. In this case, the state of the channel’s transfer control descriptor is updated
by the eDMA engine with the current source address, destination address, and minor loop byte count at the

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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point of the fault. If a bus error occurs on the last read prior to beginning the write sequence, the write will
execute using the data captured during the bus error. If a bus error occurs on the last write prior to switching
to the next read sequence, the read sequence will execute before the channel is terminated due to the
destination bus error.

The occurrence of any type of error causes the eDMA engine to stop the active channel, and the appropriate
channel bit in the eDMA error register to be asserted. At the same time, the details of the error condition
are loaded into the EDMA_ESR. The major loop complete indicators, setting the transfer control
descriptor DONE flag and the possible assertion of an interrupt request, are not affected when an error is
detected. After the error status has been updated, the eDMA engine continues to operate by servicing the
next appropriate channel. A channel that experiences an error condition is not automatically disabled. If a
channel is terminated by an error and then issues another service request before the error is fixed, that
channel will execute and terminate with the same error condition.

R| VLD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w

Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base + 0x0004
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| GPE | CPE ERRCHN SAE | SOE | DAE | DOE | NCE | SGE | SBE | DBE
W

Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base + 0x0004
Figure 9-3. eDMA Error Status Register (EDMA_ESR)

Table 9-3. EDMA_ESR Field Descriptions

Bits Name Description

0 VLD Logical OR of all EDMA_ERH and EDMA_ERL status bits.
0 No EDMA_ER bits are set.
1 Atleast one EDMA_ER bit is set indicating a valid error exists that has not been cleared.

1-15 — Reserved.

16 GPE Group priority error.

0 No group priority error.

1 The last recorded error was a configuration error among the group priorities indicating not all
group priorities are unique.

17 CPE Channel priority error.

0 No channel priority error.

1 The last recorded error was a configuration error in the channel priorities within a group,
indicating not all channel priorities within a group are unique.

18-23 ERRCHN | Error channel number — this is the channel number of the last recorded error (excluding GPE and
[0:5] CPE errors)

Note: Do not rely on the number in the ERRCHN field for group and channel priority errors. Group
and channel priority errors need to be resolved by inspection. The application code must
interrogate the priority registers to find groups or channels with duplicate priority level.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 9-11



Table 9-3. EDMA_ESR Field Descriptions (Continued)

Bits Name Description

24 SAE Source address error.

0 No source address configuration error.

1 The last recorded error was a configuration error detected in the TCD.SADDR field, indicating
TCD.SADDR is inconsistent with TCD.SSIZE.

25 SOE Source offset error.

0 No source offset configuration error.

1 The last recorded error was a configuration error detected in the TCD.SOFF field, indicating
TCD.SOFF is inconsistent with TCD.SSIZE.

26 DAE Destination address error.

0 No destination address configuration error.

1 The last recorded error was a configuration error detected in the TCD.DADDR field, indicating
TCD.DADDR is inconsistent with TCD.DSIZE.

27 DOE Destination offset error.

0 No destination offset configuration error.

1 The last recorded error was a configuration error detected in the TCD.DOFF field, indicating
TCD.DOFF is inconsistent with TCD.DSIZE.

28 NCE NBYTES/CITER configuration error.

0 No NBYTES/CITER configuration error.

1 The last recorded error was a configuration error detected in the TCD.NBYTES or TCD.CITER
fields, indicating the following conditions exist:

* TCD.NBYTES is not a multiple of TCD.SSIZE and TCD.DSIZE, or

* TCD.CITER is equal to zero, or

e TCD.CITER.E_LINK is not equal to TCD.BITER.E_LINK.

29 SGE Scatter/gather configuration error.

0 No scatter/gather configuration error.

1 The last recorded error was a configuration error detected in the TCD.DLAST_SGA field,
indicating TCD.DLAST_SGA is not on a 32-byte boundary. This field is checked at the
beginning of a scatter/gather operation after major loop completion if TCD.E_SG is enabled.

30 SBE Source bus error.
0 No source bus error.
1 The last recorded error was a bus error on a source read.

31 DBE Destination bus error.
0 No destination bus error.
1 The last recorded error was a bus error on a destination write.

9.3.1.3 eDMA Enable Request Registers (EDMA_ERQRH, EDMA_ERQRL)

The EDMA_ERQRH and EDMA_ERQRL provide a bit map for the 64 (MPC5554) or 32 (MPC5553)
implemented channels to enable the request signal for each channel. For the MPC5554, EDMA_ERQRH
supports channels 63-32, while EDMA_ERQRL covers channels 31-00. For the MPC5553,
EDMA_ERQRL maps to channels 31-0. EDMA _ERQRH is reserved on the MPC5553 and accessing it
will result in a bus error.

The state of any given channel enable is directly affected by writes to these registers; the state is also
affected by writes to the EDMA_SERQR and EDMA CERQR. The EDMA_CERQR and
EDMA_SERQR are provided so that the request enable for a single channel can easily be modified without
the need to perform a read-modify-write sequence to the EDMA_ERQRH and EDMA_ERQRL.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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Both the DMA request input signal and this enable request flag must be asserted before a channel’s
hardware service request is accepted. The state of the eDMA enable request flag does not affect a channel
service request made explicitly through software or a linked channel request.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

R| ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ
W 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0008
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ
W 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0008
Figure 9-4. eDMA Enable Request High Register (EDMA_ERQRH)—MPC5554 Only
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R| ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ
W 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x000C
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ | ERQ
W 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x000C
Figure 9-5. eDMA Enable Request Low Register (EDMA_ERQRL)
Table 9-4. EDMA_ERQRH, EDMA_ERQRL Field Descriptions
Bits Name Description
0-31 ERQn Enable DMA hardware service request n.

0 The DMA request signal for channel n is disabled.
1 The DMA request signal for channel n is enabled.

As a given channel completes the processing of its major iteration count, there is a flag in the transfer
control descriptor that may affect the ending state of the EDMA_ERQR bit for that channel. If the
TCD.D_REQ bit is set, then the corresponding EDMA_ERQR bit is cleared after the major loop is
complete, disabling the DMA hardware request. Otherwise if the D_REQ bit is cleared, the state of the
EDMA_ERQR bit is unaffected.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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9.3.1.4 eDMA Enable Error Interrupt Registers (EDMA_EEIRH, EDMA_EEIRL)

The EDMA_EEIRH and EDMA_EEIRL provide a bit map for the 64 channels (32 in the MPC5553) to
enable the error interrupt signal for each channel. For the MPC5554, EDMA_EEIRH supports channels
63-32, while EDMA_EEIRL covers channels 31-00. For the MPC5553, EDMA_EEIRL maps to channels
31-0. EDMA_EEIRH is reserved on the MPC5553 and accessing it will result in a bus error.

The state of any given channel’s error interrupt enable is directly affected by writes to these registers; it is
also affected by writes to the EDMA _SEEIR and EDMA CEEIR. The EDMA_SEEIR and
EDMA_CEEIR are provided so that the error interrupt enable for a single channel can easily be modified
without the need to perform a read-modify-write sequence to the EDMA_EEIRH and EDMA_EEIRL.

Both the DMA error indicator and this error interrupt enable flag must be asserted before an error interrupt
request for a given channel is asserted.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

R|EEI63|EEI62|EEI61|EEI6GO|EEISO |EEIS8|EEIS7 |EEIS6 | EEISS |EEIS4|EEIS3|EEIS2|EEIS1|EEISO|EEI49 | EEI48
W
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0010
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R|EEI47 |EEI46|EEI45 | EEI44|EEI43|EEI42|EEI41|EEI40|EEI39 | EEI38|EEI37 |EEI36|EEI35 |EEI34|EEI33|EEI32
W
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0010
Figure 9-6. eDMA Enable Error Interrupt High Register (EDMA_EEIRH)—MPC5554 Only
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R|EEI31|EEI30|EEI29 |EEI28 |EEI27|EEI26 | EEI25 |EEI24 |EEI23|EEI22|EEI21 |EEI20|EEI19|EEI18 |EEI17 |EEI16
W
Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0014
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R|EEI15|EEI14|EEI13 |EEI12 |EEI11|EEI10|EEIO9 |[EEIO8 |EEIO7|EEIO6 | EEIOS |[EEIO4 | EEIO3|EEIO2 |[EEIOL | EEIOO
W
Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0014

Figure 9-7. eDMA Enable Error Interrupt Low Register (EDMA_EEIRL)
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Table 9-5. EDMA_EEIRH, EDMA_EEIRL Field Descriptions

Bits Name Description

0-31 EEIn Enable error interrupt n.

0 The error signal for channel n does not generate an error interrupt.

1 The assertion of the error signal for channel n generate an error interrupt request.

9.3.1.5 eDMA Set Enable Request Register (EDMA_SERQR)

The EDMA _SERQR provides a simple memory-mapped mechanism to set a given bit in the
EDMA_ERQRH or EDMA_ERQRL to enable the DMA request for a given channel. The data value on a
register write causes the corresponding bit in the EDMA_ERQRH or EDMA_ERQRL to be set. Setting
bit 1 (SERQn) provides a global set function, forcing the entire contents of EDMA_ERQRH and
EDMA_ERQRL to be asserted. Reads of this register return all zeroes. For the MPC5553, bit 2 (SERQ1)

is not used.
1 2 3 4 5
R| O 0 0 0 0 0 0 0
W SERQI0:6]
Reset| 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0018
Figure 9-8. eDMA Set Enable Request Register (EDMA_SERQR)

Table 9-6. EDMA_SERQR Field Descriptions

Bits Name Description

0 — Reserved.
1-7 SERQ Set enable request.

[0:6] 0-63  Set the corresponding bit in EDMA_ERQRH or EDMA_ERQRL

64-127 Set all bits in EDMA_ERQRH and EDMA_ERQRL

Note: For the MPC5553, the value 32-63 [bit 2 (SERQ1)] is reserved.

9.3.1.6 eDMA Clear Enable Request Register (EDMA_CERQR)

The EDMA_CERQR provides a simple memory-mapped mechanism to clear a given bit in the
EDMA_ERQRH or EDMA_ERQRL to disable the DMA request for a given channel. The data value on
a register write causes the corresponding bit in the EDMA_ERQRH or EDMA_ERQRL to be cleared.
Setting bit 1 (CERQn) provides a global clear function, forcing the entire contents of the EDMA_ERQRH
and EDMA_ERQRL to be zeroed, disabling all DMA request inputs. Reads of this register return all
zeroes. For the MPC5553, bit 2 (CERQL1) is not used.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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1 2 3 4 5
Rl O 0 0 0 0 0 0 0

W CERQI0:6]

Reset| O 0 0 0 0 0 0 0

Reg Addr Base + 0x0019
Figure 9-9. eDMA Clear Enable Request Register (EDMA_CERQR)

Table 9-7. EDMA_CERQR Field Descriptions

Bits Name Description

0 — Reserved.

1-7 CERQ Clear enable request.
[0:6] 0-63  Clear corresponding bit in EDMA_ERQRH or EDMA_ERQRL
64-127 Clear all bits in EDMA_ERQRH and EDMA_ERQRL

Note: For the MPC5553, the value 32-63 [bit 2 (CERQ1)] is reserved.

9.3.1.7 eDMA Set Enable Error Interrupt Register (EDMA_SEEIR)

The EDMA_SEEIR provides a simple memory-mapped mechanism to set a given bit in the
EDMA_EEIRH or EDMA_EEIRL to enable the error interrupt for a given channel. The data value on a
register write causes the corresponding bit in the EDMA_EEIRH or EDMA_EEIRL to be set. Setting bit
1 (SEEIn) provides a global set function, forcing the entire contents of EDMA_EEIRH or EDMA_EEIRL
to be asserted. Reads of this register return all zeroes. For the MPC5553, bit 2 (SEEI1) is not used.

1 2 3 4 5
Rl O 0 0 0 0 0 0 0

W SEEI[0:6]

Reset| O 0 0 0 0 0 0 0

Reg Addr Base + 0x001A
Figure 9-10. eDMA Set Enable Error Interrupt Register (EDMA_SEEIR)

Table 9-8. EDMA_SEEIR Field Descriptions

Bits Name Description

0 — Reserved.

1-7 SEEI Set enable error interrupt.
[0:6] 0-63  Set the corresponding bit in EDMA_EEIRH or EDMA_EEIRL
64-127 Set all bits in EDMA_EEIRH and EDMA_EEIRL

Note: For the MPC5553, the value 32-63 [bit 2 (SEEI1)] is reserved.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5
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9.3.1.8 eDMA Clear Enable Error Interrupt Register (EDMA_CEEIR)

The EDMA_CEEIR provides a simple memory-mapped mechanism to clear a given bit in the
EDMA_EEIRH or EDMA_EEIRL to disable the error interrupt for a given channel. The data value on a
register write causes the corresponding bit in the EDMA_EEIRH or EDMA_EEIRL to be cleared. Setting
bit 1 (CEEIn) provides a global clear function, forcing the entire contents of the EDMA_EEIRH or
EDMA_EEIRL to be zeroed, disabling error interrupts for all channels. Reads of this register return all
zeroes. For the MPC5553, bit 2 (CEEIL) is not used.

1 2 3 4 5
R O 0 0 0 0 0 0 0

W CEEI[0:6]

Reset| O 0 0 0 0 0 0 0

Reg Addr Base + 0x001B

Figure 9-11. eDMA Clear Enable Error Interrupt Register (EDMA_CEEIR)

Table 9-9. EDMA_CEEIR Field Descriptions

Bits Name Description

0 — Reserved.

1-7 CEEI Clear enable error interrupt
[0:6] 0-63  Clear corresponding bit in EDMA_EEIRH or EDMA_EEIRL
64—127 Clear all bits in EDMA_EEIRH and EDMA_EEIRL

Note: For the MPC5553, the value 32-63 [bit 2 (CEEI1)] is reserved.

9.3.1.9 eDMA Clear Interrupt Request Register (EDMA_CIRQR)

The EDMA_CIRQR provides a simple memory-mapped mechanism to clear a given bit in the
EDMA_IRQRH or EDMA_IRQRL to disable the interrupt request for a given channel. The given value
on a register write causes the corresponding bit in the EDMA_IRQRH or EDMA_IRQRL to be cleared.
Setting bit 1 (CINTn) provides a global clear function, forcing the entire contents of the EDMA_IRQRH
or EDMA_IRQRL to be zeroed, disabling all DMA interrupt requests. Reads of this register return all
zeroes. For the MPC5553, bit 2 (CINT1) is not used.

Rl O 0 0 0 0 0 0 0

W CINT[0:6]

Reset| O 0 0 0 0 0 0 0

Reg Addr Base + 0X001C

Figure 9-12. eDMA Clear Interrupt Request (EDMA_CIRQR) Fields
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Table 9-10. EDMA_CIRQR Field Descriptions

Bits Name Description

0 — Reserved.

1-7 CINT Clear interrupt request.
[0:6] 0-63  Clear the corresponding bit in EDMA_IRQRH or EDMA_IRQRL
64-127 Clear all bits in EDMA_IRQRH or EDMA_IRQRL

Note: For the MPC5553, the value 32-63 [bit 2 (CINT1)] is reserved.

9.3.1.10 eDMA Clear Error Register (EDMA_CER)

The EDMA_CER provides a simple memory-mapped mechanism to clear a given bit in the EDMA_ERH
or EDMA_ERL to disable the error condition flag for a given channel. The given value on a register write
causes the corresponding bit in the EDMA_ERH or EDMA_ERL to be cleared. Setting bit 1 (CERRn)
provides a global clear function, forcing the entire contents of the EDMA_ERH and EDMA_ERL to be
zeroed, clearing all channel error indicators. Reads of this register return all zeroes. For the MPC5553, bit
2 (CERR1) is not used.

0 2 3 4 5 6 7
Rl o | o ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0
W CERR[0:6]
Resetf 0 0 ©0 ©O0 o0 0O 0 0
Reg Addr Base + 0X001D

Figure 9-13. eDMA Clear Error Register (EDMA_CER)

Table 9-11. EDMA_CER Field Descriptions

Bits Name Description

0 — Reserved.

1-7 CERR Clear error indicator.
[0:6] 0-63  Clear corresponding bitin EDMA_ERH or EDMA_ERL
64-127 Clear all bits in EDMA_ERH and EDMA_ERL

Note: For the MPC5553, the value 32-63 [bit 2 (CERR1)] is reserved.

9.3.1.11 eDMA Set START Bit Register (EDMA_SSBR)

The EDMA_SSBR provides a simple memory-mapped mechanism to set the START bit in the TCD of the
given channel. The data value on a register write causes the START bit in the corresponding transfer
control descriptor to be set. Setting bit 1 (SSBn) provides a global set function, forcing all START bits to
be set. Reads of this register return all zeroes. For the MPC5553, bit 2 (SSB1) is not used.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

9-18 Freescale Semiconductor



Rlo|of]o|lof[o|]of[o]o
W SSB[0:6]

Resetf 0 0 ©0 ©O0 o0 0O 0 0
Reg Addr Base + OX001E

Figure 9-14. eDMA Set START Bit Register (EDMA_SSBR)

Table 9-12. EDMA_SSBR Field Descriptions

Bits Name Description

0 — Reserved.

1-7 SSB Set START bit (channel service request).
[0:6] 0-63  Set the corresponding channel's TCD.START
64-127 Set all TCD.START bits

Note: For the MPC5553, the value 32-63 [bit 2 (SSB1)] is reserved.

9.3.1.12 eDMA Clear DONE Status Bit Register (EDMA_CDSBR)

The EDMA_CDSBR provides a simple memory-mapped mechanism to clear the DONE bit in the TCD
of the given channel. The data value on a register write causes the DONE bit in the corresponding transfer
control descriptor to be cleared. Setting bit 1 (CDSBn) provides a global clear function, forcing all DONE
bits to be cleared. Reads of this register return all zeroes. For the MPC5553, bit 2 (CDSB1) is not used.

3 4 5 6
Rl o | o ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0
W CDSB[0:6]
Resetf 0 0o ©0 ©O0 o0 0O 0 0
Reg Addr Base + 0X001F

Figure 9-15. eDMA Clear DONE Status Bit Register (EDMA_CDSBR)

Table 9-13. EDMA_CDSBR Field Descriptions

Bits Name Description

0 — Reserved.

1-7 CDSB Clear DONE status bit.
[0:6] 0-63 Clear the corresponding channel's DONE bit
64-127 Clear all TCD DONE bits

Note: For the MPC5553, the value 32-63 [bit 2 (CDSB1)] is reserved.

9.3.1.13 eDMA Interrupt Request Registers (EDMA_IRQRH, EDMA_IRQRL)

The EDMA_IRQRH and EDMA_IRQRL provide a bit map for the 64 channels signaling the presence of
an interrupt request for each channel. For the MPC5554, EDMA _IRQRH supports channels 63-32, while
EDMA_IRQRL covers channels 31-00. For the MPC5553, EDMA_IRQRL maps to channels 31-0.
EDMA_IRQRH is reserved on the MPC5553 and accessing it will result in a bus error.
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The eDMA engine signals the occurrence of a programmed interrupt upon the completion of a data transfer
as defined in the transfer control descriptor by setting the appropriate bit in this register. The outputs of
this register are directly routed to the interrupt controller (INTC). During the execution of the interrupt
service routine associated with any given channel, it is software’s responsibility to clear the appropriate
bit, negating the interrupt request. Typically, a write to the EDMA_CIRQR in the interrupt service routine
is used for this purpose.

The state of any given channel’s interrupt request is directly affected by writes to this register; it is also
affected by writes to the EDMA_CIRQR. On writes to the EDMA_IRQRH or EDMA_IRQRL, a1 in any
bit position clears the corresponding channel’s interrupt request. A 0 in any bit position has no affect on
the corresponding channel’s current interrupt status. The EDMA_CIRQR is provided so the interrupt
request for a single channel can easily be cleared.
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R INT | INT | INT | INT | INT | INT | INT | INT | INT | INT | INT [ INT | INT | INT | INT | INT
W 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48
Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0020
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R INT | INT | INT | INT | INT | INT | INT [ INT | INT | INT | INT [ INT | INT | INT | INT | INT
W 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0020
Figure 9-16. eDMA Interrupt Request High Register (EDMA_IRQRH)—MPC5554 Only
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R INT | INT | INT | INT | INT | INT | INT | INT | INT | INT | INT [ INT | INT | INT | INT | INT
W 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0024
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R INT | INT | INT | INT | INT | INT | INT [ INT | INT | INT | INT [ INT | INT | INT | INT | INT
W 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0024
Figure 9-17. eDMA Interrupt Request Low Register (EDMA_IRQRL)
Table 9-14. EDMA_IRQRH, EDMA_IRQRL Field Descriptions
Bits Name Description
0-31 INTn eDMA interrupt request n.

0 The interrupt request for channel n is cleared.
1 The interrupt request for channel n is active.
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9.3.1.14 eDMA Error Registers (EDMA_ERH, EDMA_ERL)

The EDMA_ERH and EDMA_ERL provide a bit map for the 64 channels signaling the presence of an
error for each channel. For the MPC5554, EDMA_ERH supports channels 63-32, while EDMA_ERL
covers channels 31-00. For the MPC5553, EDMA_ERL maps to channels 31-0. EDMA_ERH is reserved
on the MPC5553 and accessing it will result in a bus error.

The eDMA engine signals the occurrence of a error condition by setting the appropriate bit in this register.
The outputs of this register are enabled by the contents of the EDMA_EEIR, then logically summed across
groups of 16, 32, and 64 channels (MPC5554) or 16 and 32 channels (MPC5553) to form several group
error interrupt requests which is then routed to the interrupt controller. During the execution of the interrupt
service routine associated with any DMA errors, it is software’s responsibility to clear the appropriate bit,
negating the error interrupt request. Typically, a write to the EDMA_CER in the interrupt service routine
is used for this purpose. Recall the normal DMA channel completion indicators, setting the transfer control
descriptor DONE flag and the possible assertion of an interrupt request, are not affected when an error is
detected.

The contents of this register can also be polled and a non-zero value indicates the presence of a channel
error, regardless of the state of the EDMA_EEIR. The EDMA_ESR[VLD] bit is a logical OR of all bits in
this register and it provides a single bit indication of any errors. The state of any given channel’s error
indicators is affected by writes to this register; it is also affected by writes to the EDMA_CER. On writes
to EDMA_ERH or EDMA_ERL, a 1 in any bit position clears the corresponding channel’s error status.
A 0 in any bit position has no affect on the corresponding channel’s current error status. The EDMA_CER
is provided so the error indicator for a single channel can easily be cleared.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

R| ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR
W 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0028
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR
W 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reg Addr Base + 0x0028
Figure 9-18. eDMA Error High Register (EDMA_ERH)—MPC5554 Only
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R| ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR
W 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Base + 0X002C
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR
W 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Base + 0X002C
Figure 9-19. eDMA Error Low Register (EDMA_ERL)
Table 9-15. EDMA_ERH, EDMA_ERL Field Descriptions
Bits Name Description
0-31 ERRnN eDMA Error n.

0 An error in channel n has not occurred.
1 An error in channel n has occurred.

9.3.1.15 eDMA Channel n Priority Registers (EDMA_CPRN)

When the fixed-priority channel arbitration mode is enabled (EDMA_CR[ERCA] = 0), the contents of
these registers define the unique priorities associated with each channel within a group. The channel
priorities are evaluated by numeric value; that is, 0 is the lowest priority, 1 is the next higher priority, then
2, 3, etc. Software must program the channel priorities with unique values, otherwise a configuration error
will be reported. The range of the priority value is limited to the values of 0 through 15. When read, the
GRPPRI bits of the EDMA_CPRn register reflect the current priority level of the group of channels in
which the corresponding channel resides. GRPPRI bits are not affected by writes to the EDMA_CPRn
registers. The group priority is assigned in the EDMA_CR. See Figure 9-2 and Table 9-2 for the
EDMA _CR definition.

Channel preemption is enabled on a per-channel basis by setting the ECP bit in the EDMA_CPRn register.
Channel preemption allows the executing channel’s data transfers to be temporarily suspended in favor of
starting a higher priority channel. After the preempting channel has completed all of its minor loop data
transfers, the preempted channel is restored and resumes execution. After the restored channel completes
one read/write sequence, it is again eligible for preemption. If any higher priority channel is requesting
service, the restored channel will be suspended and the higher priority channel will be serviced. Nested
preemption (attempting to preempt a preempting channel) is not supported. After a preempting channel
begins execution, it cannot be preempted. Preemption is only available when fixed arbitration is selected
for both group and channel arbitration modes.
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\W
Reset| 0 0 !
Reg Addr Base + 0x100 + n
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1The reset value for the group and channel priority fields,
GRPPRI[0-1] and CHPRI[0-3], is equal to the
corresponding channel number for each priority register;
that is, EDMA_CPR31[GRPPRI] = 0b01 and
EDMA_CPR31[CHPRI] = 0b1111.

Figure 9-20. eDMA Channel n Priority Register (EDMA_CPRn)

Table 9-16. EDMA_CPRn Field Descriptions

Bits Name Description
0 ECP Enable channel preemption.
0 Channel n cannot be suspended by a higher priority channel’s service request.
1 Channel n can be temporarily suspended by the service request of a higher priority
channel.
1 — Reserved.
2-3 GRPPRI Channel n current group priority. Group priority assigned to this channel group when
[0:1] fixed-priority arbitration is enabled. These two bits are read only; writes are ignored. The
reset value for the group priority fields, is equal to the corresponding channel number for
each priority register; that is, EDMA_CPR31[GRPPRI] = 0b01.
4-7 CHPRI Channel n arbitration priority. Channel priority when fixed-priority arbitration is enabled.
[0:3] The reset value for the channel priority fields CHPRI[0-3], is equal to the corresponding
channel number for each priority register; that is, EDMA_CPR31[CHPRI] = 0b1111.
9.3.1.16 Transfer Control Descriptor (TCD)

Each channel requires a 256-bit transfer control descriptor for defining the desired data movement
operation. The channel descriptors are stored in the local memory in sequential order: channel 0, channel
1,... channel 63 (MPC5554) or channel 0, channel 1,... channel 31 (MPC5553). The definitions of the TCD

are presented as twenty-three variable-length fields. Table 9-17 is field list of the basic TCD structure.

Table 9-17. TCDn 32-bit Memory Structure

eDMA Bit Offset Lerr:gt TCDn Field Name TCDn Abbreviation
0x1000 + (32 xn)+0 32 | Source Address SADDR
0x1000 + (32 x n) + 32 5 Source address modulo SMOD
0x1000 + (32 x n) + 37 3 Source data transfer size SSIZE
0x1000 + (32 x n) + 40 5 Destination address modulo DMOD
0x1000 + (32 x n) + 45 3 Destination data transfer size DSIZE
0x1000 + (32 x n) + 48 16 | Signed Source Address Offset SOFF
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Table 9-17. TCDn 32-bit Memory Structure (Continued)

0x1000 + (32 x n) + 64 32 |Inner Minor Byte Count NBYTES
0x1000 + (32 x n) + 96 32 | Last Source Address Adjustment SLAST
0x1000 + (32 x n) + 128 32 |Destination Address DADDR
0x1000 + (32 x n) + 160 1 Channel-to-channel Linking on Minor Loop Complete CITER.E_LINK
0x1000 + (32 x n) + 161 6 Current “Major” Iteration Count or CITER or
Link Channel Number CITER.LINKCH
0x1000 + (32 x n) + 167 9 Current Major Iteration Count CITER
0x1000 + (32 x n) + 176 16 | Destination Address Offset (Signed) DOFF
0x1000 + (32 x n) + 192 32 ;isattt[e)rean;tig(r)rlggrderssss Adjustment / DLAST SGA
0x1000 + (32 x n) + 224 1 Channel-to-channel Linking on Minor Loop Complete BITER.E_LINK
0x1000 + (32 x n) + 225 6 Starting Major Iteration Count or BITER or
Link Channel Number BITER.LINKCH
0x1000 + (32 x n) + 231 9 Starting Major Iteration Count BITER
0x1000 + (32 x n) +240 2 Bandwidth Control BWC
0x1000 + (32 x n) + 242 6 Link Channel Number MAJOR.LINKCH
0x1000 + (32 x n) + 248 1 Channel Done DONE
0x1000 + (32 x n) + 249 1 Channel Active ACTIVE
0x1000 + (32 x n) + 250 1 Channel-to-channel Linking on Major Loop Complete MAJOR.E_LINK
0x1000 + (32 x n) + 251 1 Enable Scatter/Gather Processing E_SG
0x1000 + (32 x n) + 252 1 Disable Request D_REQ
0x1000 + (32 x n) + 253 1 Chan_nel Interru_pt Enable When Current Major INT HALE
Iteration Count is Half Complete -
0x1000 + (32 x n) + 254 1 Chan_nel Interrupt Enable When Current Major INT MAJ
Iteration Count Complete -
0x1000 + (32 x n) + 255 1 Channel Start START

Figure 9-21 and Table 9-18 define the fields of the TCDn structure.
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Word
Offset o 1 2 3

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
0x0 SADDR
Ox4 SMOD SSIZE DMOD DSIZE SOFF
0x8 NBYTES
0xC SLAST
0x10 DADDR
% CITER or CITER DOFF
ZI CITER.LINKCH
0x14 | W
@
L
=
O
0x18 DLAST_SGA
X BITER or BITER BWC | MAJOR LINKCH = N
J| BITER.LINKCH - 2
| % LIZJ |_|J| Q 8 &I <§( E
0x1C | W o5 | e D2
5 a < g w [a] E P n
E 2 Z
@ S
Figure 9-21. TCD Structure
NOTE
The TCD structures for the eDMA channels shown in Figure 9-21 are
implemented in internal SRAM. These structures are not initialized at reset.
Therefore, all channel TCD parameters must be initialized by the
application code before activating that channel.
Table 9-18. TCDn Field Descriptions
Bits / .
Word Offset [n:n] Name Description
0-31/ SADDR Source address. Memory address pointing to the source data.
0x0 [0:31] [0:31] Word 0x0, bits 0-31.
32-36/ SMOD Source address modulo.
0x4 [0:4] [0:4] 0 Source address modulo feature is disabled.

non-0 This value defines a specific address range which is specified to be either the
value after SADDR + SOFF calculation is performed or the original register
value. The setting of this field provides the ability to easily implement a
circular data queue. For data queues requiring power-of-2 “size” bytes, the
queue should start at a 0-modulo-size address and the SMOD field should
be set to the appropriate value for the queue, freezing the desired number of
upper address bits. The value programmed into this field specifies the
number of lower address bits that are allowed to change. For this circular
queue application, the SOFF is typically set to the transfer size to implement
post-increment addressing with the SMOD function constraining the
addresses to a 0-modulo-size range.
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Table 9-18. TCDn Field Descriptions (Continued)

Bits /

Word Offset [n:n] Name Description
37-39/ SSIZE Source data transfer size.
0x4 [5:7] [0:2] 000 8-bit
001 16-bit
010 32-bit
011 64-bit
100 Reserved
101 32-byte burst (64-bit x 4)
110 Reserved
111 Reserved
The attempted specification of a ‘reserved’ encoding will cause a configuration
error.
4044/ DMOD Destination address modulo. See the SMOD[0:5] definition.
0x4 [8:12] [0:4]
4547/ DSIZE Destination data transfer size. See the SSIZE[0:2] definition.
0x4 [13:15] [0:2]
48-63/ SOFF Source address signed offset. Sign-extended offset applied to the current source
0x4 [16:31] [0:15] address to form the next-state value as each source read is completed.
6495/ NBYTES Inner “minor” byte transfer count. Number of bytes to be transferred in each service
0x8 [0:31] [0:31] request of the channel. As a channel is activated, the contents of the appropriate
TCD is loaded into the eDMA engine, and the appropriate reads and writes
performed until the complete byte transfer count has been transferred. This is an
indivisible operation and cannot be stalled or halted. After the minor count is
exhausted, the current values of the SADDR and DADDR are written back into the
local memory, the major iteration count is decremented and restored to the local
memory. If the major iteration count is completed, additional processing is
performed.
Note: The NBYTES value of 0x0000_0000 is interpreted as Ox1_0000_0000, thus
specifying a 4 GByte transfer.
96-127/ SLAST Last source address adjustment. Adjustment value added to the source address at
0xC [0:31] [0:31] the completion of the outer major iteration count. This value can be applied to
“restore” the source address to the initial value, or adjust the address to reference
the next data structure.
128-159/ DADDR Destination address. Memory address pointing to the destination data.
0x10 [0:31] [0:31]
160/ CITER.E_LINK | Enable channel-to-channel linking on minor loop completion. As the channel
0x14 [0] completes the inner minor loop, this flag enables the linking to another channel,

defined by CITER.LINKCHI[0:5]. The link target channel initiates a channel service
request via an internal mechanism that sets the TCD.START bit of the specified
channel. If channel linking is disabled, the CITER value is extended to 15 bits in
place of a link channel number. If the major loop is exhausted, this link mechanism
is suppressed in favor of the MAJOR.E_LINK channel linking.

0 The channel-to-channel linking is disabled.

1 The channel-to-channel linking is enabled.

Note: This bit must be equal to the BITER.E_LINK bit otherwise a configuration
error will be reported.
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Table 9-18. TCDn Field Descriptions (Continued)

Bits /

Word Offset [n:n] Name Description
161-166/ CITER Current “major” iteration count or link channel number.
0x14 [1:6] [0:5] If channel-to-channel linking is disabled (TCD.CITER.E_LINK = 0), then
or » No channel-to-channel linking (or chaining) is performed after the inner minor
CITER.LINKCH loop is exhausted. TCD bits [161:175] are used to form a 15-bit CITER field.
[0:5] otherwise

« After the minor loop is exhausted, the eDMA engine initiates a channel service
request at the channel defined by CITER.LINKCHI[O0:5] by setting that channel's
TCD.START bit.

167-175/ CITER Current “major” iteration count. This 9 or 15-bit count represents the current major
0x14 [7:15] [6:14] loop count for the channel. It is decremented each time the minor loop is completed
and updated in the transfer control descriptor memory. After the major iteration
countis exhausted, the channel performs a number of operations (for example, final
source and destination address calculations), optionally generating an interrupt to
signal channel completion before reloading the CITER field from the beginning
iteration count (BITER) field.

Note: When the CITER field is initially loaded by software, it must be set to the
same value as that contained in the BITER field.

Note: If the channel is configured to execute a single service request, the initial
values of BITER and CITER should be 0x0001.

176-191/ DOFF Destination address signed offset. Sign-extended offset applied to the current
0x14 [16:31] [0:15] destination address to form the next-state value as each destination write is
completed.
192-223/ DLAST_SGA |Last destination address adjustment or the memory address for the next transfer
0x18 [0:31] [0:31] control descriptor to be loaded into this channel (scatter/gather).

If scatter/gather processing for the channel is disabled (TCD.E_SG = 0) then

» Adjustment value added to the destination address at the completion of the outer
major iteration count.

This value can be applied to “restore” the destination address to the initial value, or

adjust the address to reference the next data structure.

Otherwise

» This address points to the beginning of a 0-modulo-32 byte region containing the
next transfer control descriptor to be loaded into this channel. This channel
reload is performed as the major iteration count completes. The scatter/gather
address must be 0-modulo-32 byte, otherwise a configuration error is reported.

224/ BITER.E_LINK | Enables channel-to-channel linking on minor loop complete. As the channel
0x1C [O] completes the inner minor loop, this flag enables the linking to another channel,
defined by BITER.LINKCH[O0:5]. The link target channel initiates a channel service
request via an internal mechanism that sets the TCD.START bit of the specified
channel. If channel linking is disabled, the BITER value is extended to 15 bits in
place of a link channel number. If the major loop is exhausted, this link mechanism
is suppressed in favor of the MAJOR.E_LINK channel linking.
0 The channel-to-channel linking is disabled.
1 The channel-to-channel linking is enabled.
Note: When the TCD is first loaded by software, this field must be set equal to the
corresponding CITER field, otherwise a configuration error will be reported. As the
major iteration count is exhausted, the contents of this field is reloaded into the
CITER field.
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Table 9-18. TCDn Field Descriptions (Continued)

Bits /
Word Offset [n:n]

Name

Description

225-230/
0x1C [1:6]

BITER
[0:5]
or
BITER.LINKCH][
0:5]

Starting “major” iteration count or link channel number.

If channel-to-channel linking is disabled (TCD.BITER.E_LINK = 0), then

» No channel-to-channel linking (or chaining) is performed after the inner minor
loop is exhausted. TCD bits [225:239] are used to form a 15-bit BITER field.

Otherwise

« After the minor loop is exhausted, the eDMA engine initiates a channel service
request at the channel, defined by BITER.LINKCH[0:5], by setting that channel’'s
TCD.START bit.

Note: When the TCD is first loaded by software, this field must be set equal to the

corresponding CITER field, otherwise a configuration error will be reported. As the

major iteration count is exhausted, the contents of this field is reloaded into the

CITER field.

231-239/
0x1C [7:15]

BITER
[6:14]

Starting major iteration count. As the transfer control descriptor is first loaded by
software, this field must be equal to the value in the CITER field. As the major
iteration count is exhausted, the contents of this field is reloaded into the CITER
field.

Note: If the channel is configured to execute a single service request, the initial
values of BITER and CITER should be 0x0001.

240-241 /
Ox1C [16:17]

BWC
[0:1]

Bandwidth control. This two-bit field provides a mechanism to effectively throttle the
amount of bus bandwidth consumed by the eDMA. In general, as the eDMA
processes the inner minor loop, it continuously generates read/write sequences
until the minor count is exhausted. This field forces the eDMA to stall after the
completion of each read/write access to control the bus request bandwidth seen by
the system bus crossbar switch (XBAR).

To minimize start-up latency, bandwidth control stalls are suppressed for the first
two system bus cycles and after the last write of each minor loop.

00 No eDMA engine stalls

01 Reserved

10 eDMA engine stalls for 4 cycles after each riw

11 eDMA engine stalls for 8 cycles after each riw

242-247 |
Ox1C [18:23]

MAJOR.LINKC
H
[0:5]

Link channel number.

If channel-to-channel linking on major loop complete is disabled

(TCD.MAJOR.E_LINK = 0) then

» No channel-to-channel linking (or chaining) is performed after the outer major
loop counter is exhausted.

Otherwise

« After the major loop counter is exhausted, the eDMA engine initiates a channel
service request at the channel defined by MAJOR.LINKCHI[0:5] by setting that
channel's TCD.START bit.

248 |
OX1C [24]

DONE

Channel done. This flag indicates the eDMA has completed the outer major loop. It
is set by the eDMA engine as the CITER count reaches zero; it is cleared by
software or hardware when the channel is activated (when the channel has begun
to be processed by the eDMA engine, not when the first data transfer occurs).
Note: This bit must be cleared in order to write the MAJOR.E_LINK or E_SG bits.

249 /
0x1C [25]

ACTIVE

Channel active. This flag signals the channel is currently in execution. It is set when
channel service begins, and is cleared by the eDMA engine as the inner minor loop
completes or if any error condition is detected.
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Table 9-18. TCDn Field Descriptions (Continued)

Bits /

Word Offset [n:n]

Name

Description

250/
0x1C [26]

MAJOR.E_LINK

Enable channel-to-channel linking on major loop completion. As the channel
completes the outer major loop, this flag enables the linking to another channel,
defined by MAJOR.LINKCH][O:5]. The link target channel initiates a channel service
request via an internal mechanism that sets the TCD.START bit of the specified
channel.

NOTE: To support the dynamic linking coherency model, this field is forced to zero
when written to while the TCD.DONE bit is set.

0 The channel-to-channel linking is disabled.

1 The channel-to-channel linking is enabled.

251/
0x1C [27]

E_SG

Enable scatter/gather processing. As the channel completes the outer major loop,

this flag enables scatter/gather processing in the current channel. If enabled, the

eDMA engine uses DLAST_SGA as a memory pointer to a 0-modulo-32 address

containing a 32-byte data structure which is loaded as the transfer control

descriptor into the local memory.

NOTE: To support the dynamic scatter/gather coherency model, this field is forced

to zero when written to while the TCD.DONE bit is set.

0 The current channel’'s TCD is “normal” format.

1 The current channel's TCD specifies a scatter gather format. The DLAST_SGA
field provides a memory pointer to the next TCD to be loaded into this channel
after the outer major loop completes its execution.

252/
0x1C [28]

D_REQ

Disable hardware request. If this flag is set, the eDMA hardware automatically

clears the corresponding EDMA_ERQH or EDMA_ERQL bit when the current

major iteration count reaches zero.

0 The channel’s EDMA_ERQH or EDMA_ERQL bit is not affected.

1 The channel's EDMA_ERQH or EDMA_ERQL bit is cleared when the outer
major loop is complete.

253
0x1C [29]

INT_HALF

Enable an interrupt when major counter is half complete. If this flag is set, the
channel generates an interrupt request by setting the appropriate bit in the
EDMA_ERQH or EDMA_ERQL when the current major iteration count reaches the
halfway point. Specifically, the comparison performed by the eDMA engine is
(CITER == (BITER >> 1)). This halfway point interrupt request is provided to
support double-buffered (aka ping-pong) schemes, or other types of data
movement where the processor needs an early indication of the transfer’s progress.
CITER = BITER = 1 with INT_HALF enabled will generate an interrupt as it satisfies
the equation (CITER == (BITER >> 1)) after a single activation.

0 The half-point interrupt is disabled.

1 The half-point interrupt is enabled.

254 /
0x1C [30]

INT_MAJ

Enable an interrupt when major iteration count completes. If this flag is set, the
channel generates an interrupt request by setting the appropriate bit in the
EDMA_ERQH or EDMA_ERQL when the current major iteration count reaches
zero.

0 The end-of-major loop interrupt is disabled.

1 The end-of-major loop interrupt is enabled.

255/
0x1C [31]

START

Channel start. If this flag is set, the channel is requesting service. The eDMA
hardware automatically clears this flag after the channel begins execution.

0 The channel is not explicitly started.

1 The channel is explicitly started via a software initiated service request.
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9.4  Functional Description

This section provides an overview of the microarchitecture and functional operation of the eDMA module.

9.4.1 eDMA Microarchitecture

The eDMA module is partitioned into two major modules: the eDMA engine and the transfer control
descriptor local memory. Additionally, the eDMA engine is further partitioned into four submodules,
which are detailed below.

* eDMA engine

— Address path: This module implements registered versions of two channel transfer control
descriptors: channel ‘x” and channel “y,” and is responsible for all the master bus address
calculations. All the implemented channels provide the exact same functionality. This
hardware structure allows the data transfers associated with one channel to be preempted after
the completion of a read/write sequence if a higher priority channel service request is asserted
while the first channel is active. After a channel is activated, it runs until the minor loop is
completed unless preempted by a higher priority channel. This capability provides a
mechanism (optionally enabled by EDMA_CPRn[ECP]) where a large data move operation
can be preempted to minimize the time another channel is blocked from execution.

When any other channel is activated, the contents of its transfer control descriptor is read from
the local memory and loaded into the registers of the other address path channel{x,y}. After
the inner minor loop completes execution, the address path hardware writes the new values for
the TCDn.{SADDR, DADDR, CITER} back into the local memory. If the major iteration
count is exhausted, additional processing is performed, including the final address pointer
updates, reloading the TCDn.CITER field, and a possible fetch of the next TCDn from memory
as part of a scatter/gather operation.

— Data path: This module implements the actual bus master read/write datapath. It includes 32
bytes of register storage (matching the maximum transfer size) and the necessary mux logic to
support any required data alignment. The system read data bus is the primary input, and the
system write data bus is the primary output.

The address and data path modules directly support the 2-stage pipelined system bus. The
address path module represents the 1st stage of the bus pipeline (the address phase), while the
data path module implements the 2nd stage of the pipeline (the data phase).

— Program model/channel arbitration: This module implements the first section of eEDMA’s
programming model as well as the channel arbitration logic. The programming model registers
are connected to the slave bus (not shown). The eDMA peripheral request inputs and eDMA
interrupt request outputs are also connected to this module (via the Control logic).

— Control: This module provides all the control functions for the eDMA engine. For data
transfers where the source and destination sizes are equal, the eDMA engine performs a series
of source read, destination write operations until the number of bytes specified in the inner
‘minor loop’ byte count has been moved.

A minor loop interation is defined as the number of bytes to transfer (nbytes) divided by the
transfer size. Transfer size is defined as the following”

if (ssize < dsize)

transfer size = destination transfer size (# of bytes)
else

transfer size = source transfer size (# of bytes)
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Minor loop TCD variables are soff, smod, doff, dmod, nbytes, saddr, daddr, bwc, active, and
start. Major loop TCD variables are dlast, slast, citer, biter, done, d_req, int_maj, major_Inkch,
and int_half.

For descriptors where the sizes are not equal, multiple access of the smaller size data are
required for each reference of the larger size. As an example, if the source size references 16-bit
data and the destination is 32-bit data, two reads are performed, then one 32-bit write.

e TCD local memory
— Memory controller: This logic implements the required dual-ported controller, handling
accesses from both the eDMA engine as well as references from the slave bus. As noted earlier,
in the event of simultaneous accesses, the eDMA engine is given priority and the slave
transaction is stalled.
— Memory array: The TCD is implemented using a single-ported, synchronous compiled RAM
memory array.
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9.4.2 eDMA Basic Data Flow

The basic flow of a data transfer can be partitioned into three segments. As shown in Figure 9-22, the first
segment involves the channel service request. In the diagram, this example uses the assertion of the eDMA
peripheral request signal to request service for channel n. Channel service request via software and the
TCDnN.START bit follows the same basic flow as an eDMA peripheral request. The eDMA peripheral
request input signal is registered internally and then routed to through the eDMA engine, first through the
control module, then into the program model/channel arbitration module. In the next cycle, the channel
arbitration is performed, either using the fixed-priority or round-robin algorithm. After the arbitration is
complete, the activated channel number is sent through the address path and converted into the required
address to access the TCD local memory. Next, the TCD memory is accessed and the required descriptor
read from the local memory and loaded into the eDMA engine address path channel{x,y} registers. The
TCD memory is organized 64-bits in width to minimize the time needed to fetch the activated channel’s
descriptor and load it into the eDMA engine address path channel{x,y} registers.

———————————————————————————————
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Figure 9-22. eDMA Operation, Part 1

In the second part of the basic data flow as shown in Figure 9-23, the modules associated with the data
transfer (address path, data path and control) sequence through the required source reads and destination
writes to perform the actual data movement. The source reads are initiated and the fetched data is
temporarily stored in the data path module until it is gated onto the system bus during the destination write.
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This source read/destination write processing continues until the inner minor byte count has been
transferred. The eDMA Done Handshake signal is asserted at the end of the minor byte count transfer.
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: Program Model/ : C)
I * Channel Arbitration I
| |
[ Address [
| Data Path <€>» Control |
| Path , | Slave Read Data .
| |
i Bus Write Data |
( | |
I Bus Address I
€ r I
*n = 64 channels in MPC5554 \]
32 channels in MPC5553 eDMA Peripheral eDMA Interrupt Request

Request eDMA Done Handshake
Figure 9-23. eDMA Operation, Part 2

After the inner minor byte count has been moved, the final phase of the basic data flow is performed. In
this segment, the address path logic performs the required updates to certain fields in the channel’s TCD:
for example., SADDR, DADDR, CITER. If the outer major iteration count is exhausted, then there are
additional operations which are performed. These include the final address adjustments and reloading of
the BITER field into the CITER. Additionally, assertion of an optional interrupt request occurs at this time,
as does a possible fetch of a new TCD from memory using the scatter/gather address pointer included in
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the descriptor. The updates to the TCD memory and the assertion of an interrupt request are shown in
Figure 9-24.
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Figure 9-24. eDMA Operation, Part 3

9.4.3 eDMA Performance

This section addresses the performance of the eDMA module, focusing on two separate metrics. In the
traditional data movement context, performance is best expressed as the peak data transfer rates achieved
using the eDMA.. In most implementations, this transfer rate is limited by the speed of the source and
destination address spaces. In a second context where device-paced movement of single data values
to/from peripherals is dominant, a measure of the requests that can be serviced in a fixed time is a more
useful metric. In this environment, the speed of the source and destination address spaces remains
important, but the microarchitecture of the eDMA also factors significantly into the resulting metric.

The peak transfer rates for several different source and destination transfers are shown in Table 9-19. The
following assumptions apply to Table 9-19 and Table 9-20:

* Internal SRAM can be accessed with zero wait-states when viewed from the system bus data phase.

» All slave reads require two wait-states, and slave writes three wait-states, again viewed from the
system bus data phase.
» All slave accesses are 32-bits in size.
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Table 9-19. eDMA Peak Transfer Rates (Mbytes/Sec)

eemsyees. | mema s | 2oidaet | Mobisme | ssishe

(buffering disabled) | (buffering enabled)
66.7 MHz, 32 bit 66.7 66.7 53.3 88.7
66.7 MHz, 64 bit 133.3 66.7 53.3 88.7
66.7 MHz, 256 bit! 213.4 N/A? N/A? N/A?
83.3 MHz, 32 bit 83.3 83.3 66.7 110.8
83.3 MHz, 64 bit 166.7 83.3 66.7 110.8
83.3 MHz, 256 bit! 266.6 N/A? N/A? N/A?
100.0 MHz, 32 bit 100.0 100.0 80.0 133.0
100.0 MHz, 64 bit 200.0 100.0 80.0 133.0
100.0 MHz, 256 bit* 320.0 N/A? N/A? N/A?
132.0 MHz, 32 bit 132.0 132.0 105.6 175.6
132.0 MHz, 64 bit 264.0 132.0 105.6 175.6
132.0 MHz, 256 bit* 422.4 N/A? N/A? N/A?

1 A 256-bit transfer occurs as a burst of four 64-bit beats.
2 Not applicable: burst access to a slave port is not supported.

Table 9-19 presents a peak transfer rate comparison, measured in Mbytes per second where the
internal-SRAM-to-internal-SRAM transfers occur at the core’s datapath width; that is, either 32- or 64-bits
per access. For all transfers involving the slave bus, 32-bit transfer sizes are used. In all cases, the transfer
rate includes the time to read the source plus the time to write the destination.

The second performance metric is a measure of the number of DMA requests that can be serviced in a
given amount of time. For this metric, it is assumed the peripheral request causes the channel to move a
single slave-mapped operand to/from internal SRAM. The same timing assumptions used in the previous
example apply to this calculation. In particular, this metric also reflects the time required to activate the
channel. The eDMA design supports the following hardware service request sequence:

» Cycle 1: eDMA peripheral request is asserted.

» Cycle 2: The eDMA peripheral request is registered locally in the eDMA module and qualified.
(TCD.START bit initiated requests start at this point with the registering of the slave write to TCD
bit 255).

» Cycle 3: Channel arbitration begins.

» Cycle 4: Channel arbitration completes. The transfer control descriptor local memory read is
initiated.

* Cycle5 - 6: The first two parts of the activated channel’s TCD is read from the local memory. The
memory width to the eDMA engine is 64 bits, so the entire descriptor can be accessed in four
cycles.

» Cycle 7: The first system bus read cycle is initiated, as the third part of the channel’s TCD is read
from the local memory. Depending on the state of the crossbar switch, arbitration at the system bus
may insert an additional cycle of delay here.

» Cycle 8 —n: The last part of the TCD is read in. This cycle represents the 1st data phase for the
read, and the address phase for the destination write.
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The exact timing from this point is a function of the response times for the channel’s read and write
accesses. In this case of an slave read and internal SRAM write, the combined data phase time is 4
cycles. For an SRAM read and slave write, it is 5 cycles.

Cycle n + 1: This cycle represents the data phase of the last destination write.

Cycle n + 2: The eDMA engine completes the execution of the inner minor loop and prepares to
write back the required TCDn fields into the local memory. The control/status fields at word offset
0x1C in TCDn are read. If the major loop is complete, the MAJOR.E_LINK and E_SG bits are
checked and processed if enabled.

Cycle n + 3: The appropriate fields in the first part of the TCDn are written back into the local
memory.

Cycle n + 4: The fields in the second part of the TCDn are written back into the local memory. This
cycle coincides with the next channel arbitration cycle start.

Cycle n + 5: The next channel to be activated performs the read of the first part of its TCD from
the local memory. This is equivalent to Cycle 4 for the first channel’s service request.

Assuming zero wait states on the system bus, DMA requests can be processed every 9 cycles. Assuming
an average of the access times associated with slave-to-SRAM (4 cycles) and SRAM-to-slave (5 cycles),
DMA requests can be processed every 11.5 cycles (4 + (4+5)/2 + 3). This is the time from Cycle 4 to Cycle
“n+5.” The resulting peak request rate, as a function of the system frequency, is shown in Table 9-20. This
metric represents millions of requests per second.

Table 9-20. eDMA Peak Request Rate (MReq/Sec)

Svstem Frequenc Request Rate | Request Rate
y (MHZ()q y (Zero Wait (with Wait
States) States)
66.6 7.4 5.8
83.3 9.2 7.2
100.0 11.1 8.7
133.3 14.8 11.6
150.0 16.6 13.0

A general formula to compute the peak request rate (with overlapping requests) is:

where:

PEAKTreq = freq /[ entry + (1 + read_ws) + (1 + write_ws) + exit ]

PEAKTreq - peak request rate

freq - system frequency

entry - channel startup (4 cycles)

read_ws - wait states seen during the system bus read data phase
write_ws - wait states seen during the system bus write data phase
exit - channel shutdown (3 cycles)

For example: consider a system with the following characteristics:

Internal SRAM can be accessed with one wait-state when viewed from the system bus data phase.

All slave reads require two wait-states, and slave writes three wait-states, again viewed from the
system bus data phase.
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e System operates at 150 MHz.

For an SRAM to slave transfer,
PEAKreq=150 MHz /[4+ (1 + 1) + (1 + 3) + 3] cycles = 11.5 Mreq/sec

For an slave to SRAM transfer,
PEAKreq=150 MHz /[4+ (1 +2) + (1 + 1) + 3] cycles = 12.5 Mreq/sec

Assuming an even distribution of the two transfer types, the average peak request rate would be:
PEAKTreq = (11.5 Mreg/sec + 12.5 Mreg/sec) / 2 = 12.0 Mreg/sec
The minimum number of cycles to perform a single read/write, zero wait states on the system bus, from a
cold start (where no channel is executing, eDMA is idle) are the following:
* 11 cycles for a software (TCD.START bit) request
» 12 cycles for a hardware (eDMA peripheral request signal) request

Two cycles account for the arbitration pipeline and one extra cycle on the hardware request resulting from
the internal registering of the eDMA peripheral request signals. For the peak request rate calculations
above, the arbitration and request registering is absorbed in or overlap the previous executing channel.

NOTE

When channel linking or scatter/gather is enabled, a two-cycle delay is
imposed on the next channel selection and startup. This allows the link
channel or the scatter/gather channel to be eligible and considered in the
arbitration pool for next channel selection.

9.5 Initialization / Application Information

95.1 eDMA Initialization

A typical initialization of the eDMA would have the following sequence:
1. Write the EDMA_CR if a configuration other than the default is desired.

Write the channel priority levels into the EDMA_CPRn registers if a configuration other than the
default is desired.

Enable error interrupts in the EDMA_EEIRL and/or EDMA_EEIRH registers if so desired.
Write the 32-byte TCD for each channel that may request service.
Enable any hardware service requests via the EDMA_ERQRH and/or EDMA_ERQRL registers.

Request channel service by either software (setting the TCD.START bit) or by hardware (slave
device asserting its eDMA peripheral request signal).

no

o U s~ w

After any channel requests service, a channel is selected for execution based on the arbitration and priority
levels written into the programmer's model. The eDMA engine will read the entire TCD, including the
primary transfer control parameter shown in Table 9-21, for the selected channel into its internal address
path module. As the TCD is being read, the first transfer is initiated on the system bus unless a
configuration error is detected. Transfers from the source (as defined by the source address, TCD.SADDR)
to the destination (as defined by the destination address, TCD.DADDR) continue until the specified
number of bytes (TCD.NBYTES) have been transferred. When the transfer is complete, the eDMA
engine's local TCD.SADDR, TCD.DADDR, and TCD.CITER are written back to the main TCD memory
and any minor loop channel linking is performed, if enabled. If the major loop is exhausted, further post

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 9-37



processing is executed: for example, interrupts, major loop channel linking, and scatter/gather operations,
if enabled.

Table 9-21. TCD Primary Control and Status Fields

TCD Field I
Description
Name
START Control bit to explicitly start channel when using a software
initiated DMA service (Automatically cleared by hardware)
ACTIVE Status bit indicating the channel is currently in execution
DONE Status bit indicating major loop completion (Cleared by software
when using a software initiated DMA service)
D_REQ Control bit to disable DMA request at end of major loop
completion when using a hardware-initiated DMA service
BWC Control bits for “throttling” bandwidth control of a channel
E_SG Control bit to enable scatter-gather feature
INT_HALF Control bit to enable interrupt when major loop is half complete
INT_MAJ Control bit to enable interrupt when major loop completes

Figure 9-25 shows how each DMA request initiates one minor loop transfer (iteration) without CPU
intervention. DMA arbitration can occur after each minor loop, and one level of minor loop DMA
preemption is allowed. The number of minor loops in a major loop is specified by the beginning iteration
count (biter).

Example Memory Array

Current Major Loop
Iteration Count

(CITER)
DMA Request
: Minor Loop 3
DMA Request
: Minor Loop Major Loop 2
DMA Request
: Minor Loop 1

Figure 9-25. Example of Multiple Loop lterations
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Figure 9-26 lists the memory array terms and how the TCD settings interrelate.

XADDR: xSIZE: Minor Loop Offset (xOFF): Number of
(Starting Address) (Size of one data (NBYTES in bytes added to current
transfer) Minor Loop, often address after each transfer
S the same value (Often the same value
. as xSIZE) as xSIZE)

Each DMA Source (S) and
Destination (D) has its own:
. » Address (XADDR)
: * Minor Loop « Size (XSIZE)
« Offset (xOFF)
* Modulo (xMOD)
« Last Address Adjustment

XLAST: Number of bytes (XLAST) where x =S or D
added to current address .
after Major Loop . Last Minor Loop Peripheral queues typically
(Typically used to . have size and offset
loop back) equal to NBYTES

Figure 9-26. Memory Array Terms

9.5.2 DMA Programming Errors

The eDMA performs various tests on the transfer control descriptor to verify consistency in the descriptor
data. Most programming errors are reported on a per channel basis with the exception of two errors: group
priority error and channel priority error, or EDMA_ESR[GPE] and EDMA_ESR[CPE], respectively.

For all error types other than group or channel priority errors, the channel number causing the error is
recorded in the EDMA_ESR. If the error source is not removed before the next activation of the problem
channel, the error will be detected and recorded again.

Channel priority errors are identified within a group after that group has been selected as the active group.
For the example below, all of the channel priorities in group 1 are unique, but some of the channel priorities
in group O are the same:

1. The eDMA is configured for fixed group and fixed channel arbitration modes.
Group 1 is the highest priority and all channels are unique in that group.

Group 0 is the next highest priority and has two channels with the same priority level.
If group 1 has any service requests, those requests will be executed.
After all of group 1 requests have completed, group 0 will be the next active group.

If Group 0 has a service request, then an undefined channel in group 0 will be selected and a
channel priority error will occur.

7. This will repeat until the all of group 0 requests have been removed or a higher priority group 1
request comes in.

o U~ wDN

In this sequence, for item 2, the eDMA acknowledge lines will assert only if the selected channel is
requesting service via the eDMA peripheral request signal. If interrupts are enabled for all channels, the
user will receive an error interrupt, but the channel number for the EDMA_ER and the error interrupt
request line are undetermined because they reflect the ‘undefined’ channel. A group priority error is global
and any request in any group will cause a group priority error.
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If priority levels are not unique, the highest (channel/group) priority that has an active request will be
selected, but the lowest numbered (channel/group) with that priority will be selected by arbitration and
executed by the eDMA engine. The hardware service request handshake signals, error interrupts and error
reporting will be associated with the selected channel.

9.5.3

The assignments between the DMA requests from the modules to the channels of the eDMA are shown in
Table 9-22. The source column is written in C language syntax. The syntax is
module_instance.register[bit].

Note that the MPC5554 has 64 channels but the MPC5553 has 32 channels, and in Table 9-22 channels

DMA Request Assignments

0-31 function for both the MPC5553/MPC5554, but only channels 32-63 function for the MPC5554.
Table 9-22. DMA Request Summary for eDMA

DMA Request Channel Source Description
eQADC_FISRO_CFFFO 0 EQADC.FISRO[CFFFO] eQADC Command FIFO O Fill Flag
eQADC_FISRO_RFDFO 1 EQADC.FISRO[RFDFO] eQADC Receive FIFO 0 Drain Flag
eQADC_FISR1_CFFF1 2 EQADC.FISR1[CFFF1] eQADC Command FIFO 1 Fill Flag
eQADC_FISR1_RFDF1 3 EQADC.FISR1[RFDF1] eQADC Receive FIFO 1 Drain Flag
eQADC_FISR2_CFFF2 4 EQADC.FISR2[CFFF2] eQADC Command FIFO 2 Fill Flag
eQADC_FISR2_RFDF2 5 EQADC.FISR2[RFDF2] eQADC Receive FIFO 2 Drain Flag
eQADC_FISR3_CFFF3 6 EQADC.FISR3[CFFF3] eQADC Command FIFO 3 Fill Flag
eQADC_FISR3_RFDF3 7 EQADC.FISR3[RFDF3] eQADC Receive FIFO 3 Drain Flag
eQADC_FISR4_CFFF4 8 EQADC.FISR4[CFFF4] eQADC Command FIFO 4 Fill Flag
eQADC_FISR4_RFDF4 9 EQADC.FISR4[RFDF4] eQADC Receive FIFO 4 Drain Flag
eQADC_FISR5_CFFF5 10 EQADC.FISR5[CFFF5] eQADC Command FIFO 5 Fill Flag
eQADC_FISR5_RFDF5 11 EQADC.FISR5[RFDF5] eQADC Receive FIFO 5 Drain Flag

DSPIB_SR_TFFF 12 DSPIB.SR[TFFF] DSPIB Transmit FIFO Fill Flag
DSPIB_SR_RFDF 13 DSPIB.SR[RFDF] DSPIB Receive FIFO Drain Flag
DSPIC_SR_TFFF 14 DSPIC.SR[TFFF] DSPIC Transmit FIFO Fill Flag
DSPIC_SR_RFDF 15 DSPIC.SR[RFDF] DSPIC Receive FIFO Drain Flag
DSPID_SR_TFFF 16 DSPID.SR[TFFF] DSPID Transmit FIFO Fill Flag
DSPID_SR_RFDF 17 DSPID.SR[RFDF] DSPID Receive FIFO Drain Flag
eSCIA_COMBTX 18 ESCIA.SR[TDRE] || eSCIA combined DMA request of the
ESCIA.SR[TC] || Transmit Data Register Empty and LIN
ESCIA.SR[TXRDY] Transmit Data Ready DMA requests
eSCIA_COMBRX 19 ESCIA.SR[RDRF] || eSCIA combined DMA request of the
ESCIA.SR[RXRDY] Receive Data Register Full and LIN
Receive Data Ready DMA requests
eMIOS_GFR_FO0 20 EMIOS.GFR[FO] eMIOS channel 0 Flag
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Table 9-22. DMA Request Summary for eDMA (Continued)

DMA Request Channel Source Description
eMIOS_GFR_F1 21 EMIOS.GFR[F1] eMIOS channel 1 Flag
eMIOS_GFR_F2 22 EMIOS.GFR[F2] eMIOS channel 2 Flag
eMIOS_GFR_F3 23 EMIOS.GFR[F3] eMIOS channel 3 Flag
eMIOS_GFR_F4 24 EMIOS.GFR[F4] eMIOS channel 4 Flag
eMIOS_GFR_F8 25 EMIOS.GFR[F8] eMIOS channel 8 Flag
eMIOS_GFR_F9 26 EMIOS.GFR[F9] eMIOS channel 9 Flag

eTPU_CDTRSR_A_DTRSO 27

ETPU.CDTRSR_A[DTRSO0]

eTPUA Channel 0 Data Transfer
Request Status

eTPU_CDTRSR_A_DTRS1 28

ETPU.CDTRSR_A[DTRS1]

eTPUA Channel 1 Data Transfer
Request Status

eTPU_CDTRSR_A_DTRS2 29

ETPU.CDTRSR_A[DTRS2]

eTPUA Channel 2 Data Transfer
Request Status

eTPU_CDTRSR_A DTRS14 | 30

ETPU.CDTRSR_A[DTRS14]

eTPUA Channel 14 Data Transfer
Request Status

eTPU_CDTRSR_A DTRS15| 31

ETPU.CDTRSR_A[DTRS15]

eTPUA Channel 15 Data Transfer
Request Status

The Below Requests Are Only Available in the MPC5554

DSPIA_SR_TFFF 32 DSPIAISR[TFFF] DSPIA Transmit FIFO Fill Flag
DSPIA_SR_RFDF 33 DSPIA.SR[RFDF] DSPIA Receive FIFO Drain Flag
eSCIB_COMBTX 34 ESCIB.SR[TDRE] || eSCIB combined DMA request of the
ESCIB.SR[TC] || Transmit Data Register Empty and LIN
ESCIB.SR[TXRDY] Transmit Data Ready DMA requests
eSCIB_COMBRX 35 ESCIB.SR[RDRF] || eSCIB combined DMA request of the
ESCIB.SR[RXRDY] Receive Data Register Full and LIN
Receive Data Ready DMA requests
eMIOS_GFR_F6 36 EMIOS.GFR[F6] eMIOS channel 6 Flag
eMIOS_GFR_F7 37 EMIOS.GFR[F7] eMIOS channel 7 Flag
eMIOS_GFR_F10 38 EMIOS.GFR[F10] eMIOS channel 10 Flag
eMIOS_GFR_F11 39 EMIOS.GFR[F11] eMIOS channel 11 Flag
eMIOS_GFR_F16 40 EMIOS.GFR[F16] eMIOS channel 16 Flag
eMIOS_GFR_F17 41 EMIOS.GFR[F17] eMIOS channel 17 Flag
eMIOS_GFR_F18 42 EMIOS.GFR[F18] eMIOS channel 18 Flag
eMIOS_GFR_F19 43 EMIOS.GFR[F19] eMIOS channel 19 Flag

eTPU_CDTRSR_A_DTRS12 44

ETPU.CDTRSR_A[DTRS12]

eTPUA Channel 12 Data Transfer
Request Status

eTPU_CDTRSR_A DTRS13 | 45

ETPU.CDTRSR_A[DTRS13]

eTPUA Channel 13 Data Transfer
Request Status
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Table 9-22. DMA Request Summary for eDMA (Continued)

DMA Request Channel Source Description
eTPU_CDTRSR_A DTRS28 46 ETPU.CDTRSR_A[DTRS28] eTPUA Channel 28 Data Transfer
Request Status
eTPU_CDTRSR_A DTRS29 a7 ETPU.CDTRSR_A[DTRS29] eTPUA Channel 29 Data Transfer
Request Status
SIU_EISR_EIFO 48 SIU.SIU_EISRI[EIFO] SIU External Interrupt Flag 0
SIU_EISR_EIF1 49 SIU.SIU_EISR[EIF1] SIU External Interrupt Flag 1
SIU_EISR_EIF2 50 SIU.SIU_EISRI[EIF2] SIU External Interrupt Flag 2
SIU_EISR_EIF3 51 SIU.SIU_EISRI[EIF3] SIU External Interrupt Flag 3
eTPU_CDTRSR_B_DTRSO 52 ETPU.CDTRSR_B[DTRSO0] eTPUB Channel 0 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS1 53 ETPU.CDTRSR_B[DTRS1] eTPUB Channel 1 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS2 54 ETPU.CDTRSR_B[DTRS2] eTPUB Channel 2 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS3 55 ETPU.CDTRSR_B[DTRS3] eTPUB Channel 3 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS12 56 ETPU.CDTRSR_B[DTRS12] e€TPUB Channel 12 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS13 57 ETPU.CDTRSR_B[DTRS13] eTPUB Channel 13 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS14 58 ETPU.CDTRSR_B[DTRS14] eTPUB Channel 14 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS15 59 ETPU.CDTRSR_B[DTRS15] eTPUB Channel 15 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS28 60 ETPU.CDTRSR_B[DTRS28] eTPUB Channel 28 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS29 61 ETPU.CDTRSR_B[DTRS29] e€TPUB Channel 29 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS30 62 ETPU.CDTRSR_B[DTRS30] eTPUB Channel 30 Data Transfer
Request Status
eTPU_CDTRSR_B_DTRS31 63 ETPU.CDTRSR_B[DTRS31] eTPUB Channel 31 Data Transfer
Request Status

954 DMA Arbitration Mode Considerations

9.5.4.1 Fixed Group Arbitration, Fixed Channel Arbitration

In this mode, the channel service request from the highest priority channel in the highest priority group
will be selected to execute. If the eDMA is programmed so the channels within one group use ‘fixed’
priorities, and that group is assigned the highest “fixed’ priority of all groups, it is possible for that group
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to take all the bandwidth of the eDMA controller; that is, no other groups will be serviced if there is always
at least one DMA request pending on a channel in the highest priority group when the controller arbitrates
the next DMA request. The advantage of this scenario is that latency can be small for channels that need
to be serviced quickly. Preemption is available in this scenario only.

9.5.4.2 Round Robin Group Arbitration, Fixed Channel Arbitration

The occurrence of one or more DMA requests from one or more groups, the channel with the highest
priority from a specific group will be serviced first. Groups are serviced starting with the highest group
number with a service request and rotating through to the lowest group number containing a service
request.

After the channel request is serviced, the group round robin algorithm will select the highest pending
request from the next group in the round robin sequence. Servicing continues round robin, always
servicing the highest priority channel in the next group in the sequence, or just skipping a group if it has
no pending requests.

If a channel requests service at a rate that equals or exceeds the round robin service rate, then that channel
will always be serviced before lower priority channels in the same group, and thus the lower priority
channels will never be serviced. The advantage of this scenario is that no one group will consume all the
eDMA bandwidth. The highest priority channel selection latency is potentially greater than fixed/fixed
arbitration. Excessive request rates on high priority channels could prevent the servicing of lower priority
channels in the same group.

9.5.4.3 Round Robin Group Arbitration, Round Robin Channel Arbitration

Groups will be serviced as described in Section 9.5.4.2, but this time channels will be serviced in channel
number order. Only one channel is serviced from each requesting group for each round robin pass through
the groups.

Within each group, channels are serviced starting with the highest channel number and rotating through to
the lowest channel number without regard to channel priority levels.

Because channels are serviced in round robin manner, any channel that generates DMA requests faster than
a combination of the group round robin service rate and the channel service rate for its group will not
prevent the servicing of other channels in its group. Any DMA requests that are not serviced are simply
lost, but at least one channel will be serviced.

This scenario ensures that all channels will be guaranteed service at some point, regardless of the request
rates. However, the potential latency could be quite high. All channels are treated equally. Priority levels
are not used in round robin/round robin mode.

9.5.4.4 Fixed Group Arbitration, Round Robin Channel Arbitration

The highest priority group with a request will be serviced. Lower priority groups will be serviced if no
pending requests exist in the higher priority groups.

Within each group, channels are serviced starting with the highest channel number and rotating through to
the lowest channel number without regard to the channel priority levels assigned within the group.

This scenario could cause the same bandwidth consumption problem as indicated in Section 9.5.4.1, but
all the channels in the highest priority group will get serviced. Service latency will be short on the highest
priority group, but could potentially get very much longer and longer as the group priority decreases.
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955 DMA Transfer

9.5.5.1 Single Request

To perform a simple transfer of ‘n’ bytes of data with one activation, set the major loop to 1 (TCD.CITER
= TCD.BITER =1). The data transfer will begin after the channel service request is acknowledged and the
channel is selected to execute. After the transfer is complete, the TCD.DONE bit will be set and an
interrupt will be generated if properly enabled.

For example, the following TCD entry is configured to transfer 16 bytes of data. The eDMA is
programmed for one iteration of the major loop transferring 16 bytes per iteration. The source memory has
a byte wide memory port located at 0x1000. The destination memory has a word wide port located at
0x2000. The address offsets are programmed in increments to match the size of the transfer; one byte for
the source and four bytes for the destination. The final source and destination addresses are adjusted to
return to their beginning values.

TCD.CITER=TCD.BITER =1
TCD.NBYTES = 16
TCD.SADDR = 0x1000
TCD.SOFF =1

TCD.SSIZE =0

TCD.SLAST =-16
TCD.DADDR = 0x2000
TCD.DOFF =4

TCD.DSIZE =2
TCD.DLAST_SGA=-16
TCD.INT_MAJ=1
TCD.START =1 (Should be written last after all other fields have been initialized)
All other TCD fields = 0

This would generate the following sequence of events:
1. Slave write to the TCD.START bit requests channel service.
The channel is selected by arbitration for servicing.

eDMA engine writes: TCD.DONE =0, TCD.START =0, TCD.ACTIVE = 1.
eDMA engine reads: channel TCD data from local memory to internal register file.
The source to destination transfers are executed as follows:

a) read_byte(0x1000), read_byte(0x1001), read_byte(0x1002), read byte(0x1003)
b) write_word(0x2000) -> first iteration of the minor loop

c) read_byte(0x1004), read_byte(0x1005), read_byte(0x1006), read_byte(0x1007)
d) write_word(0x2004) -> second iteration of the minor loop

e) read_byte(0x1008), read_byte(0x1009), read_byte(0x100a), read_byte(0x100b)
f) write_word(0x2008) -> third iteration of the minor loop

g) read_byte(0x100c), read_byte(0x100d), read byte(0x100e), read_byte(0x100f)
h) write_word(0x200c) -> last iteration of the minor loop -> major loop complete

o~ wn
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6. eDMA engine writes: TCD.SADDR = 0x1000, TCD.DADDR = 0x2000, TCD.CITER = 1
(TCD.BITER).

7. eDMA engine writes: TCD.ACTIVE =0, TCD.DONE =1, EDMA_IRQRn = 1.
8. The channel retires.

The eDMA goes idle or services the next channel.

9.5.5.2 Multiple Requests

The next example is the same as previous with the exception of transferring 32 bytes via two hardware
requests. The only fields that change are the major loop iteration count and the final address offsets. The
eDMA is programmed for two iterations of the major loop transferring 16 bytes per iteration. After the
channel’s hardware requests are enabled in the EDMA_ERQR, channel service requests are initiated by
the slave device (ERQR should be set after TCD). Note that TCD.START = 0.

TCD.CITER =TCD.BITER =2
TCD.NBYTES =16
TCD.SADDR = 0x1000
TCD.SOFF =1
TCD.SSIZE=0

TCD.SLAST =-32
TCD.DADDR = 0x2000
TCD.DOFF =14

TCD.DSIZE =2
TCD.DLAST_SGA=-32
TCD.INT_MAJ=1
TCD.START = 0 (Should be written last after all other fields have been initialized)
All other TCD fields = 0

This would generate the following sequence of events:
1. First hardware (eDMA peripheral request) request for channel service.
The channel is selected by arbitration for servicing.

eDMA engine writes: TCD.DONE =0, TCD.START =0, TCD.ACTIVE = 1.
eDMA engine reads: channel TCD data from local memory to internal register file.
The source to destination transfers are executed as follows:

a) read_byte(0x1000), read_byte(0x1001), read_byte(0x1002), read byte(0x1003)
b) write_word(0x2000) -> first iteration of the minor loop

c) read_byte(0x1004), read_byte(0x1005), read_byte(0x1006), read byte(0x1007)
d) write_word(0x2004) -> second iteration of the minor loop

e) read_byte(0x1008), read_byte(0x1009), read_byte(0x100a), read_byte(0x100b)
f) write_word(0x2008) -> third iteration of the minor loop

g) read_byte(0x100c), read_byte(0x100d), read_byte(0x100e), read_byte(0x100f)
h) write_word(0x200c) -> last iteration of the minor loop

o~ LN
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6. eDMA engine writes: TCD.SADDR = 0x1010, TCD.DADDR = 0x2010, TCD.CITER = 1.
7. eDMA engine writes: TCD.ACTIVE = 0.
8. The channel retires -> one iteration of the major loop.

The eDMA goes idle or services the next channel.

9. Second hardware (eDMA peripheral request) requests channel service.

10. The channel is selected by arbitration for servicing.

11. eDMA engine writes: TCD.DONE =0, TCD.START =0, TCD.ACTIVE = 1.

12. eDMA engine reads: channel TCD data from local memory to internal register file.

13. The source to destination transfers are executed as follows:
a) read_byte(0x1010), read byte(0x1011), read byte(0x1012), read_byte(0x1013)
b) write_word(0x2010) -> first iteration of the minor loop
c) read_byte(0x1014), read_byte(0x1015), read_byte(0x1016), read byte(0x1017)
d) write_word(0x2014) -> second iteration of the minor loop
e) read_byte(0x1018), read_byte(0x1019), read_byte(0x101a), read_byte(0x101b)
f) write_word(0x2018) -> third iteration of the minor loop
g) read_byte(0x101c), read_byte(0x101d), read byte(0x101e), read_byte(0x101f)
h) write_word(0x201c) -> last iteration of the minor loop -> major loop complete

14. eDMA engine writes: TCD.SADDR = 0x1000, TCD.DADDR = 0x2000, TCD.CITER = 2
(TCD.BITER).

15. eDMA engine writes: TCD.ACTIVE =0, TCD.DONE =1, EDMA_IRQRn = 1.
16. The channel retires -> major loop complete.

The eDMA goes idle or services the next channel.

9.55.3 Modulo Feature

The modulo feature of the eDMA provides the ability to easily implement a circular data queue in which
the size of the queue is a power of 2. MOD is a 5-bit bitfield for both the source and destination in the TCD,
and it specifies which lower address bits are allowed to increment from their original value after the
address + offset calculation. All upper address bits remain the same as in the original value. A setting of 0
for this field disables the modulo feature.

Table 9-23 shows how the transfer addresses are specified based on the setting of the MOD field. Here a
circular buffer is created where the address wraps to the original value while the 28 upper address bits
(0x1234567x) retain their original value. In this example the source address is set to 0x12345670, the
offset is set to 4 bytes and the mod field is set to 4, allowing for a 2* byte (16-byte) size queue.

Table 9-23. Modulo Feature Example

Lrjrr;sgzrr Address
1 0x12345670
2 0x12345674
3 0x12345678

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

9-46 Freescale Semiconductor



Table 9-23. Modulo Feature Example

Lrj;sk::: Address
4 0x1234567C
5 0x12345670
6 0x12345674

9.5.6 TCD Status

9.5.6.1 Minor Loop Complete

There are two methods to test for minor loop completion when using software initiated service requests.
The first method is to read the TCD.CITER field and test for a change. Another method may be extracted
from the sequence shown below. The second method is to test the TCD.START bit AND the
TCD.ACTIVE bit. The minor loop complete condition is indicated by both bits reading zero after the
TCD.START was written to a one. Polling the TCD.ACTIVE bit may be inconclusive because the active
status may be missed if the channel execution is short in duration.
The TCD status bits execute the following sequence for a software activated channel:
1. TCD.START =1, TCD.ACTIVE =0, TCD.DONE = 0 (channel service request via software)
2. TCD.START =0, TCD.ACTIVE =1, TCD.DONE = 0 (channel is executing)
3. TCD.START =0, TCD.ACTIVE =0, TCD.DONE = 0 (channel has completed the minor loop
and is idle) or
4. TCD.START =0, TCD.ACTIVE =0, TCD.DONE =1 (channel has completed the major loop and
is idle)
The best method to test for minor loop completion when using hardware initiated service requests is to
read the TCD.CITER field and test for a change. The hardware request and acknowledge handshakes
signals are not visible in the programmer’s model.
The TCD status bits execute the following sequence for a hardware activated channel:
1. eDMA peripheral request asserts (channel service request via hardware)
2. TCD.START =0, TCD.ACTIVE =1, TCD.DONE = 0 (channel is executing)
3. TCD.START =0, TCD.ACTIVE =0, TCD.DONE = 0 (channel has completed the minor loop
and is idle) or
4. TCD.START =0, TCD.ACTIVE =0, TCD.DONE =1 (channel has completed the major loop and
is idle)
For both activation types, the major loop complete status is explicitly indicated via the TCD.DONE bit.

The TCD.START bit is cleared automatically when the channel begins execution regardless of how the
channel was activated.

9.5.6.2 Active Channel TCD Reads

The eDMA will read back the true TCD.SADDR, TCD.DADDR, and TCD.NBYTES values if read while
a channel is executing. The true values of the SADDR, DADDR, and NBYTES are the values the eDMA
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engine is currently using in its internal register file and not the values in the TCD local memory for that
channel. The addresses (SADDR and DADDR) and NBYTES (decrements to zero as the transfer
progresses) can give an indication of the progress of the transfer. All other values are read back from the
TCD local memory.

9.5.6.3 Preemption Status

Preemption is only available when fixed arbitration is selected for both group and channel arbitration
modes. A preempt-able situation is one in which a preempt-enabled channel is running and a higher
priority request becomes active. When the eDMA engine is not operating in fixed group, fixed channel
arbitration mode, the determination of the relative priority of the actively running and the outstanding
requests become undefined. Channel and/or group priorities are treated as equal (or more exactly,
constantly rotating) when round-robin arbitration mode is selected.

The TCD.ACTIVE bit for the preempted channel remains asserted throughout the preemption. The
preempted channel is temporarily suspended while the preempting channel executes one iteration of the
major loop. Two TCD.ACTIVE bits set at the same time in the overall TCD map indicates a higher priority
channel is actively preempting a lower priority channel.

9.5.7 Channel Linking

Channel linking (or chaining) is a mechanism where one channel sets the TCD.START bit of another
channel (or itself) thus initiating a service request for that channel. This operation is automatically
performed by the eDMA engine at the conclusion of the major or minor loop when properly enabled.

The minor loop channel linking occurs at the completion of the minor loop (or one iteration of the major
loop). The TCD.CITER.E_LINK field are used to determine whether a minor loop link is requested. When
enabled, the channel link is made after each iteration of the minor loop except for the last. When the major
loop is exhausted only the major loop channel link fields are used to determine if a channel link should be
made. For example, with the initial fields of:

TCD.CITER.E_LINK =1
TCD.CITER.LINKCH = 0xC
TCD.CITER value = 0x4
TCD.MAJOR.E LINK =1
TCD.MAJOR.LINKCH = 0x7

will execute as:
1. Minor loop done -> set channel 12 TCD.START bit
2. Minor loop done -> set channel 12 TCD.START bit

3. Minor loop done -> set channel 12 TCD.START bit
4. Minor loop done, major loop done -> set channel 7 TCD.START bit

When minor loop linking is enabled (TCD.CITER.E_LINK = 1), the TCD.CITER field uses a nine bit
vector to form the current iteration count.

When minor loop linking is disabled (TCD.CITER.E_LINK = 0), the TCD.CITER field uses a 15-bit
vector to form the current iteration count. The bits associated with the TCD.CITER.LINKCH field are
concatenated onto the CITER value to increase the range of the CITER.
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NOTE

After  configuration, the TCD.CITER.E_LINK bit and the
TCD.BITER.E_LINK bit must be equal or a configuration error will be
reported. The CITER and BITER vector widths must be equal in order to
calculate the major loop, half-way done interrupt point.

Table 9-24 summarizes how a DMA channel can “link” to another DMA channel, i.e, use another
channel’s TCD, at the end of a loop.

Table 9-24. Channel Linking Parameters

Desired .Lmk TCD Control Field Name Description
Behavior
citer.e_link Enable channel-to-channel linking on minor loop
Link at end of completion (current iteration)
Minor Loop — - . -
citer.linkch Link channel number when linking at end of minor
loop (current iteration)
major.e_link Enable channel-to-channel linking on major loop
Link at end of completion
Major Loop - ) - -
major.linkch Link channel number when linking at end of major
loop

9.5.8 Dynamic Programming

This section provides recommended methods to change the programming model during channel execution.

9.5.8.1 Dynamic Channel Linking and Dynamic Scatter/Gather

Dynamic channel linking and dynamic scatter/gather is the process of changing the
TCD.MAJOR.E_LINK or TCD.E_SG bits during channel execution. These bits are read from the TCD
local memory at the end of channel execution thus allowing the user to enable either feature during channel
execution.

Because the user is allowed to change the configuration during execution, a coherency model is needed.
Consider the scenario where the user attempts to execute a dynamic channel link by enabling the
TCD.MAJOR.E_LINK bit at the same time the eDMA engine is retiring the channel. The
TCD.MAJOR.E_LINK would be set in the programmer’s model, but it would be unclear whether the
actual link was made before the channel retired.

The following coherency model is recommended when executing a dynamic channel link or dynamic
scatter/gather request:

1. Setthe TCD.MAJOR.E_LINK bit
2. Read back the TCD.MAJOR.E_LINK bit
3. Testthe TCD.MAJOR.E_LINK request status:
a) If the bit is set, the dynamic link attempt was successful.

b) If the bit is cleared, the attempted dynamic link did not succeed, the channel was already
retiring.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 9-49



This same coherency model is true for dynamic scatter/gather operations. For both dynamic requests, the
TCD local memory controller forces the TCD.MAJOR.E_LINK and TCD.E_SG bits to zero on any writes
to a channel’s TCD after that channel’s TCD.DONE bit is set indicating the major loop is complete.

NOTE

The wuser must clear the TCD.DONE bit before writing the
TCD.MAJOR.E_LINK or TCD.E_SG bits. The TCD.DONE bit is cleared
automatically by the eDMA engine after a channel begins execution.

9.6 Revision History

Table 9-25. Changes to MPC5553/5554 RM for Rev. 4.0 Release

Description of Change

« Added NOTE to these registers: SERQR, CERQR, SEEIR, CEEIR, CIRQR, CER, SSBR, CDSBR: “For the MPC5553, the
value 32-63 [bit 2 (xxxx1)] is reserved.”
« In the section on DMA Performance, made this change:
FROM: removed eDMA Peak Transfer Rate table
TO: Added an eDMA Peak Transfer Rates table (Table 9-19) with revised values and with columns that show the effect
of buffering enabled and disabled.

Table 9-26. Changes to MPC5553/5554 RM for Rev. 5.0 Release

Description of Change

« In the table “DMA Request Summary for eDMA”, removed mention of Transmit Complete flag in rows for eSCIA_COMBTX
and eSCIB_COMBTX.

« In section “eDMA Microarchitecture”, in the "TCD local memory" bullet, under Memory controller section, deleted the
sentence "The hooks to a BIST controller for the local TCD memory are included in this module".

 In section “eDMA Interrupt Request Registers (EDMA_IRQRH, EDMA_IRQRL)", in the second paragraph, removed the
last line "without the need to perform a read-modify-write sequence to the EDMA_IRQRH and EDMA_IRQRL".

« Inthe table “TCDn Field Descriptions”, BWC hit[0:1] description, added the following sentence to the BWC bit: “To minimize
start-up latency, bandwidth control stalls are suppressed for the first two system bus cycles and after the last write of each
minor loop.”
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Chapter 10
Interrupt Controller (INTC)

10.1 Introduction

This chapter describes the interrupt controller (INTC), which schedules interrupt requests (IRQs) from
software and internal peripherals to the e200z6 core. The INTC provides interrupt prioritization and
preemption, interrupt masking, interrupt priority elevation, and protocol support.

Interrupts implemented by the MPC5553 and the MPC5554 are defined in the e200z6 PowerPC™ Core
Reference Manual.
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10.1.1 Block Diagram

Figure 10-1 shows details of the interrupt controller.

Hardware
Vector
Enable
ggtf/tglaéfr Priority End of Module 1
Interrupt Select Interrupt Configuration ———>
Registers RELEEE Register Register
Highest Lowest 1 |, Vector Table
Peripheral _ 308t Priority Vector Entry Size
Interrupt | Flag Bits |  x 4-bits Interrupt Interrupt Interrupt v Interrupt
Requests 8 Y Requests Request Vector I Vector
3007 308; | Priority | 3087 | Request| 308 _| Vector | 9, Aclz]r:g\r/wepdtge 9
Including ) Arbitrator Selector Encoder Register
22 Reserved 4  Highest Priority A
Pushed New ¢ Interrupt
4 Priority 4 Priority Update Interrupt Vector 1 Request to
Priority < Current < Priority Processor
LIFO 4, o RPer;;;Ittgr 4, |Comparator P
A A A~ Popped == Current A A
Priority Priority Interrupt Acknowledge 1
Slave
Push/Update/Acknowledge 1 Slave Bus
Interface | Signals
Pop 1 for Reads [ >
and Writes

[] Memory mapped registers
[ ] Non-memory mapped logic

1 The total number of interrupt sources in the MPC5553 is 212, which includes 191 peripheral,
13 reserved sources, and 8 software sources.

2 The total number of interrupt sources in the MPC5554 is 308, which includes 278 peripheral,
22 reserved sources, and 8 software sources.

Figure 10-1. INTC Block Diagram

10.1.2 Overview

Interrupt functionality for the MPC5553/MPC5554 is handled between the €200z6 core and the interrupt
controller. The CPU core has 19 exception sources, each of which can interrupt the core. One exception
source is from the interrupt controller (INTC). The INTC provides priority-based preemptive scheduling
of interrupt requests. This scheduling scheme is suitable for statically scheduled hard real-time systems.
The INTC is optimized for a large number of interrupt requests. It is targeted to work with a Power
Architecture embedded category processor and automotive powertrain applications where the ISRs nest to
multiple levels.
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Figure 10-2 displays the interrupt sources for the MPC5553. Figure 10-3 displays the interrupt sources for
the MPC5554. Refer to Table 10-9 for interrupt source vector details.

8
Software IRQs ———#—>
1
Watchdog IRQ ————4—>
1
Memory IRQ ———4—>
33
eDMA IRQs ———F—>
FMPLL IRQs ﬁz;)
6
External IRQ Input Pins ———#—> External Interrupt
24 Interrupt Exception Request €20026
eMIOS IRQs ————> Controller > Core
33
eTPU Engine A IRQs ———»|  (NTC)
0
eTPU Engine B IRQs ———#—>
31
eQADC IRQs ———F—>
15
DSPI IRQs ————#—>
2
eSCI IRQs ——F#—>
FlexCAN IRQs 40;)

3
FEC IRQs ————>

Figure 10-2. MPC5553 INTC Software Vector Mode
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DSPI IRQs ————#4—>
2
eSCI IRQs ———F4—>
60
FlexCAN IRQs ————~—>

Figure 10-3. MPC5554 INTC Software Vector Mode

Two modes are available to determine the vector for the interrupt request source: software vector mode
and hardware vector mode. In software vector mode, as shown in Figure 10-2, the e200z6 branches to a
common interrupt exception handler whose location is determined by an address derived from special
purpose registers IVPR and IVOR4. The interrupt exception handler reads the INTC_IACKR to determine
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the vector of the interrupt request source. Typical program flow for software vector mode is shown in
Figure 10-4.

Address Instructions Address Instructions
VTBA —> ISR_O address ISR_0O ISR
Prolog
(Including ISR_1 address ISR_1 ISR
IRQN IVPR +IVOR4 | ysing IACKR IACKR . .
Taken to get Vector | "1 > . > .
then bl ISR_n ISR_n address ISR_n ISR |
‘ -~ L] .
Epilog ISR_307 address ISR_3071 ISR
NOTES:

1 The number of interrupt sources in the
MPC5553 is 210, which includes 13 reserved.

Figure 10-4. Program Flow—Software Vector Mode

In hardware vector mode, the e200z6 branches to a unique interrupt exception handler whose location is
unique for each interrupt request source. Typical program flow for hardware vector mode is shown in
Figure 10-5.

Address Instructions
IVPR + 0x00 b handler_0 handler_0 Prolog
: ISR
IVPR + 0x10 b handler_1 Epilog
IVPR + 0x20 b handler_2 handler_n Prolog
: ISR
IRQN IVPR +n[0x10] -
Taken > b handler_n Epilog
IVPR + 0x1330 b handler_307 handler_307 Prolog
ISR
NOTE: .
‘b ISR_n' is technically part of the handler. Epilog

Figure 10-5. Program Flow—Hardware Vector Mode

For high priority interrupt requests in these target applications, the time from the assertion of the interrupt
request from the peripheral to when the processor is performing useful work to service the interrupt request
needs to be minimized. The INTC may be optimized to support this goal through the hardware vector
mode, where a unique vector is provided for each interrupt request source. It also provides 16 priorities so
that lower priority ISRs do not delay the execution of higher priority ISRs. Because each individual
application will have different priorities for each source of interrupt request, the priority of each interrupt
request is configurable.

When multiple tasks share a resource, coherent accesses to that resource need to be supported. The INTC
supports the priority ceiling protocol for coherent accesses. By providing a modifiable priority mask, the
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priority level can be raised temporarily so that no task can preempt another task that shares the same
resource.

Multiple processors can assert interrupt requests to each other through software settable interrupt requests,
I.e., by using application software to assert an interrupt request. These same software settable interrupt
requests also can be used to break the work involved in servicing an interrupt request into a high priority
portion and a low priority portion. The high priority portion is initiated by a peripheral interrupt request,
but then the ISR can assert a software settable interrupt request to finish the servicing in a lower priority
ISR.

10.1.3 Features

Features include the following:

» Total number of interrupt vectors is 308 (MPC5554) or 212 (MPC5553) of which
— 278 (MPC5554) or 191 (MPC5553) are peripheral interrupt request sources,
— 8 are software settable sources, and
— 22 (MPC5554) or 13 (MPC5553) are reserved sources.

» 9-bit unique vector for each interrupt request source in hardware vector mode.

» Each interrupt source can be programmed to one of 16 priorities.

* Preemption.
— Preemptive prioritized interrupt requests to processor.
— ISR at a higher priority preempts ISRs or tasks at lower priorities.
— Automatic pushing or popping of preempted priority to or from a LIFO.

— Ability to modify the ISR or task priority. Modifying the priority can be used to implement the
priority ceiling protocol for accessing shared resources.

* Low latency - three clocks from receipt of interrupt request from peripheral to interrupt request to
processor.

10.1.4 Modes of Operation

The interrupt controller has two handshaking modes with the processor: software vector mode and
hardware vector mode. The state of the hardware vector enable bit, INTC_MCR[HVEN], determines
which mode is used.

In debug mode the interrupt controller operation is identical to its normal operation of software vector
mode or hardware vector mode.

10.1.4.1 Software Vector Mode

In software vector mode, there is a common interrupt exception handler address which is calculated by
hardware as shown in Figure 10-6. The upper half of the interrupt vector prefix register (IVPR) is added
to the offset contained in the external input interrupt vector offset register (IVOR4). Note that because bits
IVORA4[28:31] are not part of the offset value, the vector offset must be located on a quad-word (16-byte)
aligned location in memory.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 10-5



In software vector mode, the interrupt exception handler software must read the INTC interrupt
acknowledge register (INTC_IACKR) to obtain the vector associated with the corresponding peripheral
or software interrupt request. The INTC_IACKR contains a 32-bit address containing a vector table base
address (VTBA) plus an offset to the interrupt vector (INTVEC). The address is then used to branch to the
corresponding routine for that peripheral or software interrupt source.

IVPR
0 15 16 31
| PREFIX | 0Xx0000 |
+ IVOR4
0 15 16 27 28 31
\ 0Xx0000 | OFFSET \ 0X0 \
= Interrupt Exception
Handler Address
0 \’ 15 16 27 28 31
| PREFIX | OFFSET | o0 |

Figure 10-6. Software Vector Mode: Interrupt Exception Handler Address Calculation

Reading the INTC_IACKR acknowledges the INTC’s interrupt request and negates the interrupt request
to the processor. The interrupt request to the processor does not clear if a higher priority interrupt request
arrives. Even in this case, INTVEC does not update to a higher priority request until the lower priority
interrupt request is acknowledged by reading the INTC_IACKR. Reading INTC_IACKR also pushes the
PRI value in the INTC current priority register (INTC_CPR) onto the LIFO and updates PRI in the
INTC_CPR with the priority of the interrupt request. The INTC_CPR masks any peripheral or software
settable interrupt request at the same or lower priority of the current value of the PRI field in INTC_CPR
from generating an interrupt request to the processor.

The last actions of the interrupt exception handler must be the write to the end-of-interrupt register
(INTC_EOIR). Writing to the INTC_EOIR signals the end of the servicing of the interrupt request. The
INTC’s LIFO is popped into the INTC_CPR's PRI field by writing to the INTC_EOIR, and the size of a
write does not affect the operation of the write. The values and sizes written to the register neither update
the INTC_EOIR contents nor affect whether the LIFO pops. For possible future compatibility, write four
bytes of all Os to the INTC_EOIR. The timing relationship between popping the LIFO and disabling
recognition of external input has no restriction. The writes can happen in either order.

However, disabling recognition of the external input before popping the LIFO eases the calculation of the
maximum pipe depth at the cost of postponing the servicing of the next interrupt request.

10.1.4.2 Hardware Vector Mode

In hardware vector mode, the interrupt exception handler address is specific to the peripheral or software
settable interrupt source rather than being common to all of them. No IVOR is used. The interrupt
exception handler address is calculated by hardware as shown in Figure 10-7. The upper half of the
interrupt vector prefix register (IVPR) is added to an offset which corresponds to the peripheral or software
interrupt source which caused the interrupt request. The offset matches the value in the Interrupt Vector
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field, INTC_IACKR[INTVEC]. Each interrupt exception handler address is aligned on a quad word
(16-byte) boundary. IVORA4 is unused in this mode, and software does not need to read INTC_IACKR to
get the interrupt vector number.

IVPR
0 15 16 31
| PREFIX | 0X0000 |
+ Hardware Vector
Mode Offset
0 1516 18 19 27 28 31
| 0x0000 | 0b000 | INTC_IACKRINTVEC] | 0b0000 |
= Interrupt Exception
Handler Address
0 v 1516 1819 27 28 31
\ PREFIX | 0b000 | IRQ SPECIFIC OFFSET ‘ 0b0000 ‘

Figure 10-7. Hardware Vector Mode: Interrupt Exception Handler Address Calculation

The processor negates INTC’s interrupt request when automatically acknowledging the interrupt request.
However, the interrupt request to the processor will not negate if a higher priority interrupt request arrives.
Even in this case, the interrupt vector number will not update to the higher priority request until the lower
priority request is acknowledged by the processor.

The assertion of the interrupt acknowledge signal pushes the PRI value in the INTC_CPR onto the LIFO
and updates PRI in the INTC_CPR with the new priority.

10.2 External Signal Description

The INTC does not have any direct external MCU signals. However, there are sixteen external pins which
can be configured in the SIU as external interrupt request input pins. When configured in this function, an
interrupt on the pin sets a corresponding SIU external interrupt flag. These flags can cause one of five
peripheral interrupt requests to the interrupt controller. See Table 10-1 for a list of the external interrupt
pins. See the SIU chapter for more information on these pins.

Table 10-1. External Interrupt Signals

Reset Post Reset
Signalt Pin |P/A/G?| Function® Description Tl;ge Functi(zln/ FunctioSn/
State State
EMIOS[14:15] | AF19: P EMIOS[14:15] | eMIOS channel (output only) (0] —/ —/
AD18 A 1RQ[0:1] External interrupt request I WKPCFG | WKPCFG
G GPIO[193:194] GPIO I/0
BOOTCFGI[0:1] | AA25: P BOOTCFG[0:1] Boot configuration input | BOOTCFG/ | —/Down
Y24 A 1RQ[2:3] External interrupt request I Down
G GPIO[211:212] GPIO I/0
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Table 10-1. External Interrupt Signhals (Continued)

Reset Post Reset
Signal! Pin |P/A/G2| Function® Description nge Functicin/ FunctioSn/
State State
PLLCFG[O] AB25 P PLLCFG[O] FMPLL mode selection | PLLCFG/ —/Up
Up
A IRQ[4] External Interrupt Request I
G GPIO[208] GPIO I/0
PLLCFG[1] AA24 P PLLCFG[1] FMPLL mode selection | PLLCFG/ —/Up
A IRQI5] External Interrupt Request I Up
A2 SOUTD DSPI D Data Output (0]
G GPIO[209] GPIO I/O
TCRCLKB® M23 P TCRCLKB eTPU B TCR clock | —/Up —/Up
A IRQ[6]° External Interrupt Request® [
G GPIO[146] GPIO I/O
TCRCLKA N4 P TCRCLKA eTPU A TCR clock | —/Up —/Up
A IRQ[7] External interrupt request |
G GPIO[113] GPIO I/O
ETPUA[20:23] | H1:G4 P ETPUA[20:23] eTPU A channel I/O —1/ —/
G261 A IRQ[8:11] External interrupt request I WKPCFG WKPCFG
G GPIO[134:137] GPIO I/O
ETPUA[24:26] |F1:G3: P ETPUA[24:26] |eTPU A channel (outputonly)| O — —
F3 A IRQ[12:14] External interrupt request | /WKPCFG | /WKPCFG
G GPIO[138:140] GPIO I/O
ETPUA27 F2 P ETPUA[27] |eTPU A channel (outputonly)| O — —
A IRQ[15] External interrupt request | /WKPCFG | /WKPCFG
G GPIO[141] GPIO I/O

This is the name that appears on the PBGA pinout.
Primary, alternate, or GPIO function.

For each pin in the table, each line in the function column is a separate function of the pin. For all MPC5554/MPC5553
I/0 pins the selection of primary, secondary or tertiary function is done in the MPC5554/MPC5553 SIU except where
explicitly noted.

Terminology is O - output, | - input, Up - weak pullup enabled, Down - weak pulldown enabled, Low - output driven low,
High - output driven high.

Function after reset of GPI is general-purpose input.

This signal appears only in the MPC5554, it is not implemented in the MPC5553.

10.3 Memory Map/Register Definition

Table 10-2 is the INTC memory map. INTC_BASE for the MPC5553/MPC5554 is located at
OxFFF4_8000.
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Table 10-2.

INTC Memory Map

Address Register Name Register Description Size (bits)
Base (OxFFF4_8000) INTC_MCR INTC module configuration register 32
Base + 0x0004 — Reserved —
Base + 0x0008 INTC_CPR INTC current priority register 32
Base + 0x000C — Reserved —
Base + 0x0010 INTC_IACKR INTC interrupt acknowledge register 1 32
Base + 0x0014 — Reserved —
Base + 0x0018 INTC_EOIR INTC end-of-interrupt register 32
Base + 0x001C — Reserved —
Base + 0x0020 INTC_SSCIRO INTC software set/clear interrupt register O 8
Base + 0x0021 INTC_SSCIR1 INTC software set/clear interrupt register 1 8
Base + 0x0022 INTC_SSCIR2 INTC software set/clear interrupt register 2 8
Base + 0x0023 INTC_SSCIR3 INTC software set/clear interrupt register 3 8
Base + 0x0024 INTC_SSCIR4 INTC software set/clear interrupt register 4 8
Base + 0x0025 INTC_SSCIR5 INTC software set/clear interrupt register 5 8
Base + 0x0026 INTC_SSCIR6 INTC software set/clear interrupt register 6 8
Base + 0x0027 INTC_SSCIR7 INTC software set/clear interrupt register 7 8
Base + 0x0028— — Reserved —
Base + 0x003C
Base + 0x0040— INTC_PSRn INTC priority select register 0-307 (MP05554)2 8
Base + 0x0173 (MPC5554) or INTC priority select register 0-211 (MPC5553) 3
Base + 0x0110 (MPC5553)

1 When the HVEN bit in the INTC_MCR is set, a read of the INTC_IACKR has no effect.
2 |nthe MPC5554, the PRI fields are reserved for peripheral interrupt requests whose vectors are 147, 148, 150, 151, 154,
175, 194-201, 282 and 301-307.
3 In the MPC5553, the PRI fields are reserved for peripheral interrupt requests whose vectors are 147, 148, 150, 151, 154,
175, 197-201, 210, 211.

NOTE

To ensure compatibility with all PowerPC processorss, the TLB entry
covering the INTC memory map must be configured as guarded, both
in software and hardware vector modes.

In software vector mode, the INTC_IACKR must not be read

speculatively.

In hardware vector mode, guarded writes to the INTC_CPR or
INTC_EOIR complete before the interrupt acknowledge signal

from the processor asserts.
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10.3.1 Register Descriptions

With the exception of the INTC_SSCIn and INTC_PSRn registers, all of the registers are 32 bits in width.
Any combination of accessing the 4 bytes of a register with a single access is supported, provided that the
access does not cross a register boundary. These supported accesses include types and sizes of 8 bits,
aligned 16 bits, and aligned 32 bits.

Although INTC_SSCIn and INTC_PSRn are 8 bits wide, they can be accessed with a single 16-bit or
32-bit access, provided that the access does not cross a 32-bit boundary.

In software vector mode, the effects of a read of the INTC interrupt acknowledge register (INTC_IACKR)
are the same regardless of the size of the read. In either software or hardware vector mode, the size of a
write to the INTC end-of-interrupt register (INTC_EOIR) does not affect the operation of the write.
10.3.1.1 INTC Module Configuration Register (INTC_MCR)

The INTC_MCR is used to configure options of the INTC.

R| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w

Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base (OXFFF4_8000)

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R O 0 0 0 0 0 0 0 0 0 |VTIES| O 0 0 0 |HVEN

w

Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base (OxFFF4_8000)
Figure 10-8. INTC Module Configuration Register (INTC_MCR)

Table 10-3. INTC_MCR Field Descriptions

Bits Name Description
0-25 — Reserved.
26 VTES Vector table entry size. Controls the number of ‘0’s to the right of INTVEC in

Section 10.3.1.3, “INTC Interrupt Acknowledge Register (INTC_IACKR). If the contents of
INTC_IACKR are used as an entry address to a vector table as in software vector mode,
then the number of rightmost ‘0’s determines the size of each vector table entry.

VTES impacts software vector mode operation but also affects INTC_IACKR[INTVEC]
position in both hardware vector mode and software vector mode.

0 4 bytes (Normal expected use)

1 8 bytes
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Table 10-3. INTC_MCR Field Descriptions

Bits Name Description
27-30 — Reserved.
31 HVEN Hardware vector enable. Controls whether the INTC is in hardware vector mode or

software vector mode. Refer to Section 10.1.4, “Modes of Operation”, for the details of the
handshaking with the processor in each mode.

0 Software vector mode

1 Hardware vector mode

10.3.1.2 INTC Current Priority Register (INTC_CPR)

The INTC_CPR masks any peripheral or software settable interrupt request set at the same or lower
priority as the current value of the INTC_CPR[PRI] field from generating an interrupt request to the
processor. When the INTC interrupt acknowledge register (INTC_IACKR) is read in software vector
mode or the interrupt acknowledge signal from the processor is asserted in hardware vector mode, the
value of PRI is pushed onto the LIFO, and PRI is updated with the priority of the preempting interrupt
request. When the INTC end-of-interrupt register (INTC_EOIR) is written, the LIFO is popped into the
INTC_CPR’s PRI field.

The masking priority can be raised or lowered by writing to the PRI field, supporting the PCP. Refer to
Section 10.5.5, “Priority Ceiling Protocol.”

NOTE

On some MPC55xx MCUSs, a store to raise the PRI field which closely
precedes an access to a shared resource can result in a non-coherent access
to that resource unless an mbar or msync followed by an isync sequence of
instructions is executed between the accesses. An mbar or msync
instruction is also necessary after accessing the resource but before lowering
the PRI field. Refer to Section 10.5.5.2, “Ensuring Coherency.”

R| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w

Reset| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base + 0x0008
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| O 0 0 0 0 0 0 0 0 0 0 0 PRI
W

Reset| 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1

Reg Addr Base + 0x0008
Figure 10-9. INTC Current Priority Register (INTC_CPR)
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Table 10-4. INTC_CPR Field Descriptions

Bits Name Description
0-27 — Reserved.
28-31 PRI Priority. PRI is the priority of the currently executing ISR according to the field values
[0:3] defined in Table 10-5.
Table 10-5. PRI Values

PRI Meaning

1111 Priority 15 (highest priority)
1110 Priority 14

1101 Priority 13

1100 Priority 12

1011 Priority 11

1010 Priority 10

1001 Priority 9

1000 Priority 8

0111 Priority 7

0110 Priority 6

0101 Priority 5

0100 Priority 4

0011 Priority 3

0010 Priority 2

0001 Priority 1

0000 Priority O (lowest priority)

10.3.1.3 INTC Interrupt Acknowledge Register (INTC_IACKR)

The INTC_IACKR provides a value that can be used to load the address of an ISR from a vector table. The
vector table can be composed of addresses of the ISRs specific to their respective interrupt vectors.

Also, in software vector mode, the INTC_IACKR has side effects from reads. The effects are the same
regardless of the size of the read. Reading the INTC_IACKR does not have side effects in hardware vector

mode.

NOTE

In software vector mode, the INTC_IACKR must be read before setting
MSR[EE]. No synchronization instruction is needed after reading the
INTC_IACKR and before setting MSR[EE].
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However, the time for the processor to recognize the assertion or negation
of the external input to it is not defined by the book E architecture and can
be greater than 0. Therefore, insert instructions between the reading of the
INTC_IACKR and the setting of MSR[EE] that consume at least two
processor clock cycles. This length of time allows the negation of the
interrupt request to propagate through the processor before MSR[EE] is set.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R VTBA (most significant 16 bits)

w

Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base + 0x0010

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R| VTBA (least significant 5 bits) INTVEC 0 0

w

Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base + 0x0010

Figure 10-10. INTC Interrupt Acknowledge Register (INTC_IACKR)
Table 10-6. INTC_IACKR Field Descriptions

Bits Name Description
0-20 VTBA Vector table base address. Can be the base address of a vector table of addresses of
ISRs. The VTBA only uses the leftmost 20 bits when the VTES bit in INTC_MCR is
asserted.
21-29 INTVEC Interrupt vector. Vector of the peripheral or software settable interrupt request that

caused the interrupt request to the processor. When the interrupt request to the

processor asserts, the INTVEC is updated, whether the INTC is in software or

hardware vector mode.

Note: If INTC_MCR[VTES] = 1, then INTVEC field is shifted left one position to bits
20-28. VTBA is then shortened by one bit to bits 0—19.

30-31 — Reserved.

10.3.1.4 INTC End-of-Interrupt Register (INTC_EOIR)

Writing to the INTC_EOIR signals the end of the servicing of the interrupt request. When the INTC_EOIR
is written, the priority last pushed on the LIFO is popped into INTC_CPR. The values and size of data
written to the INTC_EOIR are ignored. Those values and sizes written to this register neither update the
INTC_EOIR contents or affect whether the LIFO pops. For possible future compatibility, write four bytes
of all 0’s to the INTC_EOIR.

Reading the INTC_EOIR has no effect on the LIFO.
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Rl O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w

Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base + 0x0018

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w

Reset| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reg Addr Base + 0x0018
Figure 10-11. INTC End-of-Interrupt Register (INTC_EOIR)

10.3.1.5 INTC Software Set/Clear Interrupt Registers
(INTC_SSCIRO — INTC_SSCIR7)

The INTC_SSCIRn support the setting or clearing of software settable interrupt requests. These registers
contain eight independent sets of bits to set and clear a corresponding flag bit by software. With the
exception of being set by software, this flag bit behaves the same as a flag bit set within a peripheral. This
flag bit generates an interrupt request within the INTC just like a peripheral interrupt request. Writing a 1
to SETn will leave SETn unchanged at 0 but will set CLRn. Writing a 0 to SETn will have no effect. CLRn
is the flag bit. Writing a 1 to CLRn will clear it. Writing a 0 to CLRn will have no effect. If a 1 is written
to a pair SETn and CLRn bits at the same time, CLRn will be asserted, regardless of whether CLRn was
asserted before the write.

Although INTC_SSCln is 8 bits wide, it can be accessed with a single 16-bit or 32-bit access, provided
that the access does not cross a 32-bit boundary.

Rl O 0 0 0 0 0 0 |[CLRn

w SETn

Reset| O 0 0 0 0 0 0 0

Reg Addr Base + 0x0020 + n

Figure 10-12. INTC Software Set/Clear Interrupt Register 07
(INTC_SSCIRO-INTC_SSCIR7)
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Table 10-7. INTC_SSCIRO-INTC_SSCIR7 Field Descriptions

Bits Name Description
0-5 — Reserved.
6 SETn Set flag bits. Writing a 1 will set the corresponding CLRn bit. Writing a O will have no effect.
Each SETn always will be read as a 0.
7 CLRn Clear flag bits. CLRn is the flag bit. Writing a 1 to CLRn will clear it provided that a 1 is not
written simultaneously to its corresponding SETn bit. Writing a 0 to CLRn will have no
effect.

0 Interrupt request not pending within INTC.
1 Interrupt request pending within INTC.

10.3.1.6 INTC Priority Select Registers (INTC_PSRO — INTC_PSR307)

The INTC_PSRn support the selection of an individual priority for each source of interrupt request. The
unique vector of each peripheral or software settable interrupt request determines which INTC_PSRn is
assigned to that interrupt request. The software settable interrupt requests 0-7 are assigned vectors 0-7,
and their priorities are configured in INTC_PSRO-INTC_PSR7, respectively. The peripheral interrupt
requests are assigned vectors 8-307 (MPC5554)/8-211 (MPC5553) and their priorities are configured in
INTC_PSR8 through INTC_PSR307 (MPC5554) / INTC_PSR8 through INTC_PSR211 (MPC5553),
respectively.

Although INTC_PSRn is 8 bits wide, it can be accessed with a single 16-bit or 32-bit access, provided that
the access does not cross a 32-bit boundary.
NOTE

The PRIn field of an INTC_PSRn must not be modified while its
corresponding peripheral or software settable interrupt request is asserted.

Rl O 0 0 0 PRIn

w

Reset| O 0 0 0 0 0 0 0

Reg Addr Base + 0x0040 + n

Figure 10-13. INTC Priority Select Register (INTC_PSRO-INTC_PSR307)

Table 10-8. INTC_PSRO-INTC_PSR307 Field Descriptions

Bits Name Description

0-3 — Reserved.

4-7 PRIn Priority select. Selects the priority for the interrupt requests. Refer to the field values in
Table 10-5.

MPC5553/MPC5554 Microcontroller Reference Manual, Rev. 5

Freescale Semiconductor 10-15



10.4 Functional Description

10.4.

1

Interrupt Request Sources

The INTC has two types of interrupt requests, peripheral and software settable. The assignments between
the interrupt requests from the modules to the vectors for input to the e200z6 are shown in Table 10-9. The
Offset column lists the IRQ specific offsets when using hardware vector mode. The Source column is
written in C language syntax. The syntax is “module_register[bit].” Interrupt requests from the same
module location are ORed together. The individual interrupt priorities are selected in INTC_PSRn, where
the specific select register is assigned according to the vector.

Table 10-9. INTC: Interrupt Request Sources

Hardware
Vector |\ oo Source?! Source! Description
Mode MPC5553 MPC5554
Offset
Software
0x0000 0 INTC_SSCIRO[CLRO] INTC_SSCIRO[CLROQ] INTC software settable Clear flag O
0x0010 1 INTC_SSCIR1[CLR1] INTC_SSCIR1[CLR1] INTC software settable Clear flag 1
0x0020 2 INTC_SSCIR2[CLR2] INTC_SSCIR2[CLRZ2] INTC software settable Clear flag 2
0x0030 3 INTC_SSCIR3[CLR3] INTC_SSCIR3[CLR3] INTC software settable Clear flag 3
0x0040 4 INTC_SSCIR4[CLR4] INTC_SSCIR4[CLR4] INTC software settable Clear flag 4
0x0050 5 INTC_SSCIR5[CLR5] INTC_SSCIR5[CLR5] INTC software settable Clear flag 5
0x0060 6 INTC_SSCIR6[CLR6] INTC_SSCIR6[CLR6] INTC software settable Clear flag 6
0x0070 7 INTC_SSCIR7[CLR7] INTC_SSCIR7[CLR7] INTC software settable Clear flag 7
Watchdog / ECC
0x0080 8 ECSM_SWTIR[SWTIC] ECSM_SWTIR[SWTIC] ECSM Software Watchdog Interrupt flag
0x0090 9 ECSM_ESR[RNCE] ECSM_ESR[RNCE] ECSM combined interrupt requests:
ECSM_ESR[FNCE] ECSM_ESR[FNCE] Internal SRAM Non-Correctable Error and flash
Non-Correctable Error
eDMAC
OX00A0 | 10 | EDMA_ERL[ERR31:ERRO] | EDMA_ERL[ERR31:ERRO] eDMA channel Error flags 31-0
0x00BO | 11 EDMA_IRQRL[INTOO0] EDMA_IRQRL[INTOO] eDMA channel Interrupt 0
0x00CO0 | 12 EDMA_IRQRL[INTO1] EDMA_IRQRL[INTO1] eDMA channel Interrupt 1
0x00D0 | 13 EDMA_IRQRL[INTO02] EDMA_IRQRL[INTO02] eDMA channel Interrupt 2
OX00EO | 14 EDMA_IRQRL[INTO3] EDMA_IRQRL[INTO3] eDMA channel Interrupt 3
OX00F0 | 15 EDMA_IRQRL[INTO04] EDMA_IRQRL[INTO04] eDMA channel Interrupt 4
0x0100 | 16 EDMA_IRQRL[INTO5] EDMA_IRQRL[INTO5] eDMA channel Interrupt 5
0x0110 | 17 EDMA_IRQRL[INTO6] EDMA_IRQRL[INTO6] eDMA channel Interrupt 6
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Sourcel Sourcel! Description
Mode MPC5553 MPC5554
Offset
0x0120 | 18 EDMA_IRQRL[INTO7] EDMA_IRQRL[INTO7] eDMA channel Interrupt 7
0x0130 19 EDMA_IRQRL[INTO8] EDMA_IRQRL[INTO8] eDMA channel Interrupt 8
0x0140 20 EDMA_IRQRL[INTO9] EDMA_IRQRL[INTO09] eDMA channel Interrupt 9
0x0150 21 EDMA_IRQRL[INT10] EDMA_IRQRL[INT10] eDMA channel Interrupt 10
0x0160 | 22 EDMA_IRQRL[INT11] EDMA_IRQRL[INT11] eDMA channel Interrupt 11
0x0170 | 23 EDMA_IRQRL[INT12] EDMA_IRQRL[INT12] eDMA channel Interrupt 12
0x0180 24 EDMA_IRQRL[INT13] EDMA_IRQRL[INT13] eDMA channel Interrupt 13
0x0190 | 25 EDMA_IRQRL[INT14] EDMA_IRQRL[INT14] eDMA channel Interrupt 14
0x01A0 26 EDMA_IRQRL[INT15] EDMA_IRQRL[INT15] eDMA channel Interrupt 15
0x01BO 27 EDMA_IRQRL[INT16] EDMA_IRQRL[INT16] eDMA channel Interrupt 16
0x01CO | 28 EDMA_IRQRL[INT17] EDMA_IRQRL[INT17] eDMA channel Interrupt 17
0x01DO0 29 EDMA_IRQRL[INT18] EDMA_IRQRL[INT18] eDMA channel Interrupt 18
0x01EO 30 EDMA_IRQRL[INT19] EDMA_IRQRL[INT19] eDMA channel Interrupt 19
0x01F0 31 EDMA_IRQRL[INT20] EDMA_IRQRL[INT20] eDMA channel Interrupt 20
0x0200 | 32 EDMA_IRQRL[INT21] EDMA_IRQRL[INT21] eDMA channel Interrupt 21
0x0210 | 33 EDMA_IRQRL[INT22] EDMA_IRQRL[INT22] eDMA channel Interrupt 22
0x0220 34 EDMA_IRQRL[INT23] EDMA_IRQRL[INT23] eDMA channel Interrupt 23
0x0230 | 35 EDMA_IRQRL[INT24] EDMA_IRQRL[INT24] eDMA channel Interrupt 24
0x0240 36 EDMA_IRQRL[INT25] EDMA_IRQRL[INT25] eDMA channel Interrupt 25
0x0250 37 EDMA_IRQRL[INT26] EDMA_IRQRL[INT26] eDMA channel Interrupt 26
0x0260 38 EDMA_IRQRL[INT27] EDMA_IRQRL[INT27] eDMA channel Interrupt 27
0x0270 39 EDMA_IRQRL[INT28] EDMA_IRQRL[INT28] eDMA channel Interrupt 28
0x0280 40 EDMA_IRQRL[INT29] EDMA_IRQRL[INT29] eDMA channel Interrupt 29
0x0290 41 EDMA_IRQRL[INT30] EDMA_IRQRL[INT30] eDMA channel Interrupt 30
0x02A0 42 EDMA_IRQRL[INT31] EDMA_IRQRL[INT31] eDMA channel Interrupt 31
PLL
0x02B0 | 43 FMPLL_SYNSR[LOCF] FMPLL_SYNSR[LOCF] FMPLL Loss of Clock Flag
0x02C0 | 44 FMPLL_SYNSR[LOLF] FMPLL_SYNSR[LOLF] FMPLL Loss of Lock Flag
SIU
0x02D0 | 45 SIU_OSR[OVF15:0VF0] SIU_OSR[OVF15:0VF0] SIU combined overrun interrupt requests of the

external interrupt Overrun Flags
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Sourcel Sourcel! Description
Mode MPC5553 MPC5554
Offset
Ox02E0 | 46 SIU_EISR[EIFO] SIU_EISR[EIFQ] SIU External Interrupt Flag O
0x02F0 47 SIU_EISR[EIF1] SIU_EISR[EIF1] SIU External Interrupt Flag 1
0x0300 48 SIU_EISR[EIF2] SIU_EISR[EIF2] SIU External Interrupt Flag 2
0x0310 49 SIU_EISR[EIF3] SIU_EISR[EIF3] SIU External Interrupt Flag 3
0x0320 50 SIU_EISR[EIF15:EIF4] SIU_EISR[EIF15:EIF4] SIU External Interrupt Flags 154
eMIOS
0x0330 | 51 EMIOS_GFR[FO] EMIOS_GFR[FO0] eMIOS channel 0 Flag
0x0340 52 EMIOS_GFR[F1] EMIOS_GFR[F1] eMIOS channel 1 Flag
0x0350 | 53 EMIOS_GFR[F2] EMIOS_GFR[F2] eMIOS channel 2 Flag
0x0360 | 54 EMIOS_GFR[F3] EMIOS_GFR[F3] eMIOS channel 3 Flag
0x0370 55 EMIOS_GFR[F4] EMIOS_GFR[F4] eMIOS channel 4 Flag
0x0380 | 56 EMIOS_GFR[F5] EMIOS_GFR[F5] eMIOS channel 5 Flag
0x0390 | 57 EMIOS_GFR[F6] EMIOS_GFR[F6] eMIOS channel 6 Flag
0x03A0 | 58 EMIOS_GFR[F7] EMIOS_GFR[F7] eMIOS channel 7 Flag
0x03B0 | 59 EMIOS_GFR[F8] EMIOS_GFR[F8] eMIOS channel 8 Flag
0x03C0 | 60 EMIOS_GFR[F9] EMIOS_GFR[F9] eMIOS channel 9 Flag
0x03D0 61 EMIOS_GFR[F10] EMIOS_GFR[F10] eMIOS channel 10 Flag
0x03EO 62 EMIOS_GFR[F11] EMIOS_GFR[F11] eMIOS channel 11 Flag
0x03F0 | 63 EMIOS_GFR[F12] EMIOS_GFR[F12] eMIOS channel 12 Flag
0x0400 | 64 EMIOS_GFR[F13] EMIOS_GFR[F13] eMIOS channel 13 Flag
0x0410 | 65 EMIOS_GFR[F14] EMIOS_GFR[F14] eMIOS channel 14 Flag
0x0420 | 66 EMIOS_GFR[F15] EMIOS_GFR[F15] eMIOS channel 15 Flag
eTPU_A
0x0430 67 ETPU_MCR[MGEA] ETPU_MCR[MGEA] eTPU Global Exception
ETPU_MCRJILFA] ETPU_MCR[MGEB]
ETPU_MCR[SCMMISF] ETPU_MCRI[ILFA]
ETPU_MCRJILFB]
ETPU_MCR[SCMMISF]
0x0440 68 ETPU_CISR_A[CISO] ETPU_CISR_A[CISO] eTPU Engine A Channel O Interrupt Status
0x0450 69 ETPU_CISR_A[CIS]] ETPU_CISR_A[CIS]] eTPU Engine A Channel 1 Interrupt Status
0x0460 70 ETPU_CISR_A[CIS2] ETPU_CISR_A[CISZ] eTPU Engine A Channel 2 Interrupt Status
0x0470 71 ETPU_CISR_A[CIS3] ETPU_CISR_A[CIS3] eTPU Engine A Channel 3 Interrupt Status
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Table 10-9. INTC: Interrupt Request Sources (Continued)

Hardware
Vector
Mode
Offset

Vector

Sourcel
MPC5553

Sourcel!
MPC5554

Description

0x0480

72

ETPU_CISR_A[CIS4]

ETPU_CISR_A[CIS4]

eTPU Engine A Channel 4 Interrupt Status

0x0490

73

ETPU_CISR_A[CIS5]

ETPU_CISR_A[CIS5]

eTPU Engine A Channel 5 Interrupt Status

0x04A0

74

ETPU_CISR_A[CIS6]

ETPU_CISR_A[CIS6]

eTPU Engine A Channel 6 Interrupt Status

0x04B0

75

ETPU_CISR_A[CIS7]

ETPU_CISR_A[CIST]

eTPU Engine A Channel 7 Interrupt Status

0x04CO0

76

ETPU_CISR_A[CISS]

ETPU_CISR_A[CISS]

eTPU Engine A Channel 8 Interrupt Status

0x04D0

77

ETPU_CISR_A[CIS9]

ETPU_CISR_A[CIS9]

eTPU Engine A Channel 9 Interrupt Status

O0x04EO

78

ETPU_CISR_A[CIS10]

ETPU_CISR_A[CIS10]

eTPU Engine A Channel 10 Interrupt Status

0x04F0

79

ETPU_CISR_A[CIS11]

ETPU_CISR_A[CIS11]

eTPU Engine A Channel 11 Interrupt Status

0x0500

80

ETPU_CISR_A[CIS12]

ETPU_CISR_A[CIS12]

eTPU Engine A Channel 12 Interrupt Status

0x0510

81

ETPU_CISR_A[CIS13]

ETPU_CISR_A[CIS13]

eTPU Engine A Channel 13 Interrupt Status

0x0520

82

ETPU_CISR_A[CIS14]

ETPU_CISR_A[CIS14]

eTPU Engine A Channel 14 Interrupt Status

0x0530

83

ETPU_CISR_A[CIS15]

ETPU_CISR_A[CIS15]

eTPU Engine A Channel 15 Interrupt Status

0x0540

84

ETPU_CISR_A[CIS16]

ETPU_CISR_A[CIS16]

eTPU Engine A Channel 16 Interrupt Status

0x0550

85

ETPU_CISR_A[CIS17]

ETPU_CISR_A[CIS17]

eTPU Engine A Channel 17 Interrupt Status

0x0560

86

ETPU_CISR_A[CIS18]

ETPU_CISR_A[CIS18]

eTPU Engine A Channel 18 Interrupt Status

0x0570

87

ETPU_CISR_A[CIS19]

ETPU_CISR_A[CIS19]

eTPU Engine A Channel 19 Interrupt Status

0x0580

88

ETPU_CISR_A[CIS20]

ETPU_CISR_A[CIS20]

eTPU Engine A Channel 20 Interrupt Status

0x0590

89

ETPU_CISR_A[CIS21]

ETPU_CISR_A[CIS21]

eTPU Engine A Channel 21 Interrupt Status

0x05A0

90

ETPU_CISR_A[CIS22]

ETPU_CISR_A[CIS22]

eTPU Engine A Channel 22 Interrupt Status

0x05B0

91

ETPU_CISR_A[CIS23]

ETPU_CISR_A[CIS23]

eTPU Engine A Channel 23 Interrupt Status

0x05CO0

92

ETPU_CISR_A[CIS24]

ETPU_CISR_A[CIS24]

eTPU Engine A Channel 24 Interrupt Status

0x05D0

93

ETPU_CISR_A[CIS25]

ETPU_CISR_A[CIS25]

eTPU Engine A Channel 25 Interrupt Status

O0x05E0

94

ETPU_CISR_A[CIS26]

ETPU_CISR_A[CIS26]

eTPU Engine A Channel 26 Interrupt Status

0x05F0

95

ETPU_CISR_A[CIS27]

ETPU_CISR_A[CIS27]

eTPU Engine A Channel 27 Interrupt Status

0x0600

96

ETPU_CISR_A[CIS28]

ETPU_CISR_A[CIS28]

eTPU Engine A Channel 28 Interrupt Status

0x0610

97

ETPU_CISR_A[CIS29]

ETPU_CISR_A[CIS29]

eTPU Engine A Channel 29 Interrupt Status

0x0620

98

ETPU_CISR_A[CIS30]

ETPU_CISR_A[CIS30]

eTPU Engine A Channel 30 Interrupt Status

0x0630

99

ETPU_CISR_A[CIS31]

ETPU_CISR_A[CIS31]

eTPU Engine A Channel 31 Interrupt Status
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Sourcel Sourcel! Description
Mode MPC5553 MPC5554 P
Offset
eQADC
0x0640 | 100 EQADC_FISRX[TORF] EQADC_FISRX[TORF] eQADC combined overrun interrupt request s from
EQADC_FISRX[RFOF] EQADC_FISRX[RFOF] all of the FIFOs:
EQADC_FISRX[CFUF] EQADC_FISRX[CFUF] Trigger Overrun, Receive FIFO Overflow, and
command FIFO Underflow
0x0650 | 101 EQADC_FISRO[NCF] EQADC_FISRO[NCF] eQADC command FIFO 0 Non-Coherency Flag
0x0660 | 102 EQADC_FISRO[PF] EQADC_FISRO[PF] eQADC command FIFO 0 Pause Flag
0x0670 | 103 EQADC_FISRO[EOQF] EQADC_FISRO[EOQF] eQADC command FIFO 0 command queue End of
Queue Flag
0x0680 | 104 EQADC_FISRO[CFFF] EQADC_FISRO[CFFF] eQADC Command FIFO 0 Fill Flag
0x0690 | 105 EQADC_FISRO[RFDF] EQADC_FISRO[RFDF] eQADC Receive FIFO 0 Drain Flag
0x06A0 | 106 EQADC_FISR1[NCF] EQADC_FISR1[NCF] eQADC command FIFO 1 Non-Coherency Flag
0x06B0 | 107 EQADC_FISR1[PF] EQADC_FISR1[PF] eQADC command FIFO 1 Pause Flag
0x06C0 | 108 EQADC_FISR1[EOQF] EQADC_FISR1[EOQF] eQADC command FIFO 1 command queue End of
Queue Flag
0x06DO0 | 109 EQADC_FISR1[CFFF] EQADC_FISR1[CFFF] eQADC Command FIFO 1 Fill Flag
Ox06E0 | 110 EQADC_FISR1[RFDF] EQADC_FISR1[RFDF] eQADC Receive FIFO 1 Drain Flag
0x06F0 | 111 EQADC_FISR2[NCF] EQADC_FISR2[NCF] eQADC command FIFO 2 Non-Coherency Flag
0x0700 | 112 EQADC_FISR2[PF] EQADC_FISR2[PF] eQADC command FIFO 2 Pause Flag
0x0710 | 113 EQADC_FISR2[EOQF] EQADC_FISR2[EOQF] eQADC command FIFO 2 command queue End of
Queue Flag
0x0720 | 114 EQADC_FISR2[CFFF] EQADC_FISR2[CFFF] eQADC Command FIFO 2 Fill Flag
0x0730 | 115 EQADC_FISR2[RFDF] EQADC_FISR2[RFDF] eQADC Receive FIFO 2 Drain Flag
0x0740 | 116 EQADC_FISR3[NCF] EQADC_FISR3[NCF] eQADC command FIFO 3 Non-Coherency Flag
0x0750 | 117 EQADC_FISR3[PF] EQADC_FISR3[PF] eQADC command FIFO 3 Pause Flag
0x0760 | 118 EQADC_FISR3[EOQF] EQADC_FISR3[EOQF] eQADC command FIFO 3 command queue End of
Queue Flag
0x0770 | 119 EQADC_FISR3[CFFF] EQADC_FISR3[CFFF] €QADC Command FIFO 3 Fill Flag
0x0780 | 120 EQADC_FISR3[RFDF] EQADC_FISR3[RFDF] eQADC Receive FIFO 3 Drain Flag
0x0790 | 121 EQADC_FISR4[NCF] EQADC_FISR4[NCF] eQADC command FIFO 4 Non-Coherency Flag
0x07A0 | 122 EQADC_FISR4[PF] EQADC_FISR4[PF] eQADC command FIFO 4 Pause Flag
0x07B0O | 123 EQADC_FISR4[EOQF] EQADC_FISR4[EOQF] eQADC command FIFO 4 command queue End of
Queue Flag
0x07C0 | 124 EQADC_FISR4[CFFF] EQADC_FISR4[CFFF] eQADC Command FIFO 4 Fill Flag
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Sourcel Sourcel! Description
Mode MPC5553 MPC5554 P
Offset
0x07D0 | 125 EQADC_FISR4[RFDF] EQADC_FISR4[RFDF] eQADC Receive FIFO 4 Drain Flag
Ox07EO0 | 126 EQADC_FISR5[NCF] EQADC_FISR5[NCF] eQADC command FIFO 5 Non-Coherency Flag
Ox07F0 | 127 EQADC_FISR5[PF] EQADC_FISR5[PF] eQADC command FIFO 5 Pause Flag
0x0800 | 128 EQADC_FISR5[EOQF] EQADC_FISR5[EOQF] eQADC command FIFO 5 command queue End of
Queue Flag
0x0810 | 129 EQADC_FISR5[CFFF] EQADC_FISR5[CFFF] eQADC Command FIFO 5 Fill Flag
0x0820 | 130 EQADC_FISR5[RFDF] EQADC_FISR5[RFDF] eQADC Receive FIFO 5 Drain Flag
DSPI
0x0830 | 131 DSPI_BSR[TFUF] DSPI_BSR[TFUF] DSPI_B combined overrun interrupt requests:
DSPI_BSR[RFOF] DSPI_BSR[RFOF] Transmit FIFO Underflow and Receive FIFO
Overflow
0x0840 | 132 DSPI_BSR[EOQF] DSPI_BSR[EOQF] DSPI_B transmit FIFO End of Queue Flag
0x0850 | 133 DSPI_BSR[TFFF] DSPI_BSR[TFFF] DSPI_B Transmit FIFO Fill Flag
0x0860 | 134 DSPI_BSR[TCF] DSPI_BSR[TCF] DSPI_B Transfer Complete Flag
0x0870 | 135 DSPI_BSR[RFDF] DSPI_BSR[RFDF] DSPI_B Receive FIFO Drain Flag
0x0880 | 136 DSPI_CSR[TFUF] DSPI_CSR[TFUF] DSPI_C combined overrun interrupt requests:
DSPI_CSR[RFOF] DSPI_CSR[RFOF] Transmit FIFO Underflow and Receive FIFO
Overflow
0x0890 | 137 DSPI_CSR[EOQF] DSPI_CSR[EOQF] DSPI_C transmit FIFO End of Queue Flag
0x08A0 | 138 DSPI_CSR[TFFF] DSPI_CSR[TFFF] DSPI_C Transmit FIFO Fill Flag
0x08B0 | 139 DSPI_CSR[TCF] DSPI_CSR[TCF] DSPI_C Transfer Complete Flag
0x08C0O | 140 DSPI_CSR[RFDF] DSPI_CSR[RFDF] DSPI_C Receive FIFO Drain Flag
0x08DO0 | 141 DSPI_DSR[TFUF] DSPI_DSR[TFUF] DSPI_D combined overrun interrupt requests:
DSPI_DSR[RFOF] DSPI_DSR[RFOF] Transmit FIFO Underflow and Receive FIFO
Overflow
OxO8EO | 142 DSPI_DSR[EOQF] DSPI_DSR[EOQF] DSPI_D transmit FIFO End of Queue Flag
Ox08F0 | 143 DSPI_DSR[TFFF] DSPI_DSR[TFFF] DSPI_D Transmit FIFO Fill Flag
0x0900 | 144 DSPI_DSR[TCF] DSPI_DSR[TCF] DSPI_D Transfer Complete Flag
0x0910 | 145 DSPI_DSR[RFDF] DSPI_DSR[RFDF] DSPI_D Receive FIFO Drain Flag
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Sourcel Sourcel! Description
Mode MPC5553 MPC5554 P
Offset
eSClI
0x0920 | 146 ESCIA_SR[TDRE] ESCIA_SR[TDRE] Combined Interrupt Requests of ESCI Module A:
ESCIA_SR[TC] ESCIA_SR[TC] Transmit Data Register Empty, Transmit Complete,
ESCIA_SR[RDRF] ESCIA_SR[RDRF] Receive Data Register Full, Idle line, Overrun,
ESCIA_SRJ[IDLE] ESCIA_SR[IDLE] Noise Flag, Framing Error Flag, and Parity Error
ESCIA_SR[OR] ESCIA_SR[OR] Flag interrupt requests, SCI Status Register 2 Bit
ESCIA_SR[NF] ESCIA_SR[NF] Error interrupt request, LIN Status Register 1
ESCIA_SRI[FE] ESCIA_SRI[FE] Receive Data Ready, Transmit Data Ready,
ESCIA_SR[PF] ESCIA_SR[PF] Received LIN Wakeup Signal, Slave TimeOut,
ESCIA_SR[BERR] ESCIA_SR[BERR] Physical Bus Error, CRC Error, Checksum Error,
ESCIA_SR[RXRDY] ESCIA_SR[RXRDY] Frame Complete interrupts requests, and LIN
ESCIA_SR[TXRDY] ESCIA_SR[TXRDY] Status Register 2 Receive Register Overflow
ESCIA_SR[LWAKE] ESCIA_SR[LWAKE]
ESCIA_SR[STO] ESCIA_SR[STO]
ESCIA_SR[PBERR] ESCIA_SR[PBERR]
ESCIA_SR[CERR] ESCIA_SR[CERR]
ESCIA_SR[CKERR] ESCIA_SR[CKERR]
ESCIA_SR[FRC] ESCIA_SR[FRC]
ESCIA_SR[OVFL] ESCIA_SR[OVFL]
0x0930 | 147 Reserved Reserved Reserved
0x0940 | 148 Reserved Reserved Reserved
0x0950 | 149 ESCIB_SR[TDRE] ESCIB_SR[TDRE] Combined Interrupt Requests of ESCI Module B:
ESCIB_SR[TC] ESCIB_SR[TC] Transmit Data Register Empty, Transmit Complete,
ESCIB_SR[RDRF] ESCIB_SR[RDRF] Receive Data Register Full, Idle line, Overrun,
ESCIB_SR[IDLE] ESCIB_SR[IDLE] Noise Flag, Framing Error Flag, and Parity Error
ESCIB_SR[OR] ESCIB_SR[OR] Flag interrupt requests, SCI Status Register 2 Bit
ESCIB_SR[NF] ESCIB_SR[NF] Error interrupt request, LIN Status Register 1
ESCIB_SRI[FE] ESCIB_SRI[FE] Receive Data Ready, Transmit Data Ready,
ESCIB_SRI[PF] ESCIB_SR[PF] Received LIN Wakeup Signal, Slave TimeOut,
ESCIB_SR[BERR] ESCIB_SR[BERR] Physical Bus Error, CRC Error, Checksum Error,
ESCIB_SR[RXRDY] ESCIB_SR[RXRDY] Frame Complete interrupts requests, and LIN
ESCIB_SR[TXRDY] ESCIB_SR[TXRDY] Status Register 2 Receive Register Overflow
ESCIB_SR[LWAKE] ESCIB_SR[LWAKE]
ESCIB_SR[STO] ESCIB_SR[STO]
ESCIB_SR[PBERR] ESCIB_SR[PBERR]
ESCIB_SR[CERR] ESCIB_SR[CERR]
ESCIB_SR[CKERR] ESCIB_SR[CKERR]
ESCIB_SR[FRC] ESCIB_SR[FRC]
ESCIB_SR[OVFL] ESCIB_SR[OVFL]
0x0960 | 150 Reserved Reserved Reserved
0x0970 | 151 Reserved Reserved Reserved
FlexCAN_A and FlexCAN_B
0x0980 | 152 CANA_ESR[BOFF_INT] CANA_ESR[BOFF_INT] FLEXCAN_A Bus off Interrupt
0x0990 | 153 CANA_ESR[ERR_INT] CANA_ESR[ERR_INT] FLEXCAN_A Error Interrupt
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Source! Source? Description
Mode MPC5553 MPC5554
Offset
O0x09A0 | 154 Reserved Reserved Reserved
0x09B0 | 155 CANA_IFRL[BUFOQ] CANA_IFRL[BUFOQ] FLEXCAN_A Buffer O Interrupt
0x09CO0 | 156 CANA_IFRL[BUF1] CANA_IFRL[BUF1] FLEXCAN_A Buffer 1 Interrupt
0x09DO0 | 157 CANA_IFRL[BUF2] CANA_IFRL[BUFZ] FLEXCAN_A Buffer 2 Interrupt
Ox09EO | 158 CANA_IFRL[BUF3] CANA_IFRL[BUF3] FLEXCAN_A Buffer 3 Interrupt
Ox09F0 | 159 CANA_IFRL[BUF4] CANA_IFRL[BUF4] FLEXCAN_A Buffer 4 Interrupt
0x0AQ00 | 160 CANA_IFRL[BUF5] CANA_IFRL[BUF5] FLEXCAN_A Buffer 5 Interrupt
0x0A10 | 161 CANA_IFRL[BUF6] CANA_IFRL[BUF6] FLEXCAN_A Buffer 6 Interrupt
0x0A20 | 162 CANA_IFRL[BUF7] CANA_IFRL[BUF7] FLEXCAN_A Buffer 7 Interrupt
0x0A30 | 163 CANA_IFRL[BUFS8] CANA_IFRL[BUFg] FLEXCAN_A Buffer 8 Interrupt
0x0A40 | 164 CANA_IFRL[BUF9] CANA_IFRL[BUF9] FLEXCAN_A Buffer 9 Interrupt
O0x0A50 | 165 CANA_IFRL[BUF10] CANA_IFRL[BUF10] FLEXCAN_A Buffer 10 Interrupt
OxOA60 | 166 CANA_IFRL[BUF11] CANA_IFRL[BUF11] FLEXCAN_A Buffer 11 Interrupt
O0x0A70 | 167 CANA_IFRL[BUF12] CANA_IFRL[BUF12] FLEXCAN_A Buffer 12 Interrupt
OxOA80 | 168 CANA_IFRL[BUF13] CANA_IFRL[BUF13] FLEXCAN_A Buffer 13 Interrupt
0x0A90 | 169 CANA_IFRL[BUF14] CANA_IFRL[BUF14] FLEXCAN_A Buffer 14 Interrupt
OxOAAO | 170 CANA_IFRL[BUF15] CANA_IFRL[BUF15] FLEXCAN_A Buffer 15 Interrupt
Ox0ABO | 171 | CANA_IFRL[BUF311:BUF16] | CANA_IFRL[BUF31I:BUF16] FLEXCAN_A Buffers 31 - 16 Interrupts
Ox0ACO | 172 | CANA_IFRH[BUF63I:BUF32] | CANA_IFRH[BUF63I:BUF32] FLEXCAN_A Buffers 63 - 32 Interrupts
OxOADO | 173 CANC_ESR[BOFF_INT] CANC_ESR[BOFF_INT] FLEXCAN_C Bus off Interrupt
OXOAEO | 174 CANC_ESR[ERR_INT] CANC_ESR[ERR_INT] FLEXCAN_C Error Interrupt
OX0AFO | 175 Reserved Reserved Reserved
0x0B00O | 176 CANC_IFRL[BUFO] CANC_IFRL[BUFO] FLEXCAN_C Buffer O Interrupt
0x0B10 | 177 CANC_IFRL[BUF1] CANC_IFRL[BUF1] FLEXCAN_C Buffer 1 Interrupt
0x0B20 | 178 CANC_IFRL[BUF2] CANC_IFRL[BUF2] FLEXCAN_C Buffer 2 Interrupt
0x0B30 | 179 CANC_IFRL[BUF3] CANC_IFRL[BUF3] FLEXCAN_C Buffer 3 Interrupt
0x0B40 | 180 CANC_IFRL[BUF4] CANC_IFRL[BUF4] FLEXCAN_C Buffer 4 Interrupt
0x0B50 | 181 CANC_IFRL[BUF5] CANC_IFRL[BUF5] FLEXCAN_C Buffer 5 Interrupt
0x0B60 | 182 CANC_IFRL[BUF6] CANC_IFRL[BUF6] FLEXCAN_C Buffer 6 Interrupt
0x0B70 | 183 CANC_IFRL[BUF7] CANC_IFRL[BUFT7] FLEXCAN_C Buffer 7 Interrupt
0x0B80 | 184 CANC_IFRL[BUF8] CANC_IFRL[BUF8] FLEXCAN_C Buffer 8 Interrupt
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A
Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Sourcel Sourcel! Description
Mode MPC5553 MPC5554 P
Offset
0x0B90 | 185 CANC_IFRL[BUF9] CANC_IFRL[BUF9] FLEXCAN_C Buffer 9 Interrupt
OxOBAO | 186 CANC_IFRL[BUF10] CANC_IFRL[BUF10] FLEXCAN_C Buffer 10 Interrupt
0x0OBBO | 187 CANC_IFRL[BUF11] CANC_IFRL[BUF11] FLEXCAN_C Buffer 11 Interrupt
0x0OBCO | 188 CANC_IFRL[BUF12] CANC_IFRL[BUF12] FLEXCAN_C Buffer 12 Interrupt
0x0BDO | 189 CANC_IFRL[BUF13] CANC_IFRL[BUF13] FLEXCAN_C Buffer 13 Interrupt
OxOBEO | 190 CANC_IFRL[BUF14] CANC_IFRL[BUF14] FLEXCAN_C Buffer 14 Interrupt
OxOBFO | 191 CANC_IFRL[BUF15] CANC_IFRL[BUF15] FLEXCAN_C Buffer 15 Interrupt
0x0CO00 | 192 | CANC_IFRL[BUF31:BUF16] | CANC_IFRL[BUF31:BUF16] FLEXCAN_C Buffers 31 - 16 Interrupts
0x0C10 | 193 | CANC_IFRH[BUF63:BUF32] | CANC_IFRH[BUF63:BUF32] FLEXCAN_C Buffers 63 - 32 Interrupts
FEC
0x0C20 | 194 EIR[TXF] Reserved FEC Transmit Frame flag
0x0C30 | 195 EIR[RXF] Reserved FEC Receive Frame flag
0x0C40 | 196 EIR[HBERR] Reserved Combined Interrupt Requests of the FEC Ethernet
EIR[BABR] Interrupt Event Register:
EIR[BABT] Heartbeat Error, Babbling Receive Error, Babbling
EIR[GRA] Transmit Error, Graceful Stop Complete, Transmit
EIR[TXB] Buffer, Receive Buffer, Media Independent
EIR[RXB] Interface, Ethernet Bus Error, Late Collision,
EIR[MII] Collision Retry Limit, and Transmit FIFO Underrun
EIR[EBERR]
EIR[LC]
EIR[RL]
EIR[UN]
0x0C50 | 197 Reserved Reserved Reserved
0x0C60 | 198 Reserved Reserved Reserved
0x0C70 | 199 Reserved Reserved Reserved
0x0C80 | 200 Reserved Reserved Reserved
0x0C90 | 201 Reserved Reserved Reserved
eMIOS
Ox0CAO0 | 202 EMIOS_GFR[F16] EMIOS_GFR[F16] eMIOS channel 16 Flag
0x0CBO | 203 EMIOS_GFR[F17] EMIOS_GFR[F17] eMIOS channel 17 Flag
0x0CCO0 | 204 EMIOS_GFR[F18] EMIOS_GFR[F18] eMIOS channel 18 Flag
0x0CDO | 205 EMIOS_GFR[F19] EMIOS_GFR[F19] eMIOS channel 19 Flag
OxOCEO | 206 EMIOS_GFR[F20] EMIOS_GFR[F20] eMIOS channel 20 Flag
Ox0CFO | 207 EMIOS_GFR[F21] EMIOS_GFR[F21] eMIOS channel 21 Flag
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Source! Source? Description
Mode MPC5553 MPC5554
Offset
0x0DO00 | 208 EMIOS_GFR[F22] EMIOS_GFR[F22] eMIOS channel 22 Flag
0x0D10 | 209 EMIOS_GFR[F23] EMIOS_GFR[F23] eMIOS channel 23 Flag
eDMA
0x0D20 | 210 Reserved EDMA_ERRH[ERR63:ERR32] eDMA channel Error flags 63 - 32
0x0D30 | 211 Reserved EDMA_IRQRH[INT32] eDMA channel Interrupt 32
0x0D40 | 212 — EDMA_IRQRH[INT33] eDMA channel Interrupt 33
0x0D50 | 213 — EDMA_IRQRH[INT34] eDMA channel Interrupt 34
0x0D60 | 214 — EDMA_IRQRH[INT35] eDMA channel Interrupt 35
0x0D70 | 215 — EDMA_IRQRHI[INT36] eDMA channel Interrupt 36
0x0D80 | 216 — EDMA_IRQRH[INT37] eDMA channel Interrupt 37
0x0D90 | 217 — EDMA_IRQRHI[INT38] eDMA channel Interrupt 38
OxODAO | 218 — EDMA_IRQRHI[INT39] eDMA channel Interrupt 39
0x0DBO | 219 — EDMA_IRQRH[INT40] eDMA channel Interrupt 40
0x0DCO | 220 — EDMA_IRQRH[INT41] eDMA channel Interrupt 41
0x0DDO | 221 — EDMA_IRQRH[INT42] eDMA channel Interrupt 42
OxODEO | 222 — EDMA_IRQRH[INT43] eDMA channel Interrupt 43
OxODFO | 223 — EDMA_IRQRH[INT44] eDMA channel Interrupt 44
OxOEO00 | 224 — EDMA_IRQRH[INT45] eDMA channel Interrupt 45
OxOE10 | 225 — EDMA_IRQRH[INT46] eDMA channel Interrupt 46
Ox0E20 | 226 — EDMA_IRQRH[INT47] eDMA channel Interrupt 47
OxO0E30 | 227 — EDMA_IRQRH[INT48] eDMA channel Interrupt 48
OxOE40 | 228 — EDMA_IRQRH[INT49] eDMA channel Interrupt 49
OxOE50 | 229 — EDMA_IRQRHI[INT50] eDMA channel Interrupt 50
O0xO0E60 | 230 — EDMA_IRQRH[INT51] eDMA channel Interrupt 51
OxOE70 | 231 — EDMA_IRQRH[INT52] eDMA channel Interrupt 52
OxOE80 | 232 — EDMA_IRQRHI[INT53] eDMA channel Interrupt 53
OxO0E90 | 233 — EDMA_IRQRH[INT54] eDMA channel Interrupt 54
OXOEAO | 234 — EDMA_IRQRH[INT55] eDMA channel Interrupt 55
OxOEBO | 235 — EDMA_IRQRHI[INT56] eDMA channel Interrupt 56
OxXOECO | 236 — EDMA_IRQRH[INT57] eDMA channel Interrupt 57
OxOEDO | 237 — EDMA_IRQRHI[INT58] eDMA channel Interrupt 58
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Sourcel Sourcel! Description
Mode MPC5553 MPC5554
Offset
OXOEEO | 238 — EDMA_IRQRHI[INT59] eDMA channel Interrupt 59
OxOEFO | 239 — EDMA_IRQRH[INT60] eDMA channel Interrupt 60
OxOF00 | 240 — EDMA_IRQRH[INT61] eDMA channel Interrupt 61
OxOF10 | 241 — EDMA_IRQRH[INT62] eDMA channel Interrupt 62
Ox0F20 | 242 — EDMA_IRQRH[INT63] eDMA channel Interrupt 63
eTPU_B
Ox0F30 | 243 — ETPU_CISR_BJ[CISO] eTPU Engine B Channel O Interrupt Status
OxOF40 | 244 — ETPU_CISR_BJ[CIS1] eTPU Engine B Channel 1 Interrupt Status
OxOF50 | 245 — ETPU_CISR_BJ[CISZ] eTPU Engine B Channel 2 Interrupt Status
Ox0F60 | 246 — ETPU_CISR_BJCIS3] eTPU Engine B Channel 3 Interrupt Status
OxOF70 | 247 — ETPU_CISR_BJ[CIS4] eTPU Engine B Channel 4 Interrupt Status
OxO0F80 | 248 — ETPU_CISR_BJ[CIS5] eTPU Engine B Channel 5 Interrupt Status
Ox0F90 | 249 — ETPU_CISR_BJ[CIS6] eTPU Engine B Channel 6 Interrupt Status
OxOFAO | 250 — ETPU_CISR_BJCIS7] eTPU Engine B Channel 7 Interrupt Status
OxOFBO | 251 — ETPU_CISR_BJ[CISg] eTPU Engine B Channel 8 Interrupt Status
OxOFCO | 252 — ETPU_CISR_BJ[CIS9] eTPU Engine B Channel 9 Interrupt Status
0x0fd0 | 253 — ETPU_CISR_BJ[CIS10] eTPU Engine B Channel 10 Interrupt Status
0x0fe0 254 — ETPU_CISR_BJ[CIS11] eTPU Engine B Channel 11 Interrupt Status
0x0ff0 255 — ETPU_CISR_BJ[CIS12] eTPU Engine B Channel 12 Interrupt Status
0x1000 | 256 — ETPU_CISR_BJ[CIS13] eTPU Engine B Channel 13 Interrupt Status
0x1010 | 257 — ETPU_CISR_B[CIS14] eTPU Engine B Channel 14 Interrupt Status
0x1020 | 258 — ETPU_CISR_BJ[CIS15] eTPU Engine B Channel 15 Interrupt Status
0x1030 | 259 — ETPU_CISR_BJ[CIS16] eTPU Engine B Channel 16 Interrupt Status
0x1040 | 260 — ETPU_CISR_BJ[CIS17] eTPU Engine B Channel 17 Interrupt Status
0x1050 | 261 — ETPU_CISR_BJ[CIS18] eTPU Engine B Channel 18 Interrupt Status
0x1060 | 262 — ETPU_CISR_BJ[CIS19] eTPU Engine B Channel 19 Interrupt Status
0x1070 | 263 — ETPU_CISR_BJ[CIS20] eTPU Engine B Channel 20 Interrupt Status
0x1080 | 264 — ETPU_CISR_BJ[CIS21] eTPU Engine B Channel 21 Interrupt Status
0x1090 | 265 — ETPU_CISR_BJ[CIS22] eTPU Engine B Channel 22 Interrupt Status
0x10A0 | 266 — ETPU_CISR_BJ[CIS23] eTPU Engine B Channel 23 Interrupt Status
0x10BO | 267 — ETPU_CISR_B[CIS24] eTPU Engine B Channel 24 Interrupt Status
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Source! Source? Description
Mode MPC5553 MPC5554
Offset
0x10CO | 268 — ETPU_CISR_BJ[CIS25] eTPU Engine B Channel 25 Interrupt Status
0x10D0 | 269 — ETPU_CISR_BJ[CIS26] eTPU Engine B Channel 26 Interrupt Status
Ox10EO | 270 — ETPU_CISR_BI[CIS27] eTPU Engine B Channel 27 Interrupt Status
0x10F0 | 271 — ETPU_CISR_B[CIS28] eTPU Engine B Channel 28 Interrupt Status
0x1100 | 272 — ETPU_CISR_B[CIS29] eTPU Engine B Channel 29 Interrupt Status
0x1110 | 273 — ETPU_CISR_B[CIS30] eTPU Engine B Channel 30 Interrupt Status
0x1120 | 274 — ETPU_CISR_B[CIS31] eTPU Engine B Channel 31 Interrupt Status
DSPI_A

0x1130 | 275 — DSPIA_ISR[TFUF] DSPI_A combined overrun interrupt requests:

DSPIA_ISR[RFOF] Transmit FIFO Underflow and Receive FIFO

Overflow
0x1140 | 276 — DSPIA_ISR[EOQF] DSPI_A transmit FIFO End of Queue Flag
0x1150 | 277 — DSPIA_ISR[TFFF] DSPI_A Transmit FIFO Fill Flag
0x1160 | 278 — DSPIA_ISR[TCF] DSPI_A Transfer Complete Flag
0x1170 | 279 — DSPIA_ISR[RFDF] DSPI_A Receive FIFO Drain Flag
FlexCAN_B

0x1180 | 280 — CANB_ESR[BOFF_INT] FLEXCAN_B Bus off Interrupt
0x1190 | 281 — CANB_ESR[ERR_INT] FLEXCAN_B Error Interrupt
0x11A0 | 282 — Reserved Reserved
0x11BO | 283 — CANB_IFRL[BUFOQ] FLEXCAN_B Buffer O Interrupt
0x11CO | 284 — CANB_IFRL[BUF1] FLEXCAN_B Buffer 1 Interrupt
0x11DO0 | 285 — CANB_IFRL[BUF2] FLEXCAN_B Buffer 2 Interrupt
Ox11EO | 286 — CANB_IFRL[BUF3] FLEXCAN_B Buffer 3 Interrupt
Ox11FO0 | 287 — CANB_IFRL[BUF4] FLEXCAN_B Buffer 4 Interrupt
0x1200 | 288 — CANB_IFRL[BUF5] FLEXCAN_B Buffer 5 Interrupt
0x1210 | 289 — CANB_IFRL[BUF6] FLEXCAN_B Buffer 6 Interrupt
0x1220 | 290 — CANB_IFRL[BUF7] FLEXCAN_B Buffer 7 Interrupt
0x1230 | 291 — CANB_IFRL[BUF8] FLEXCAN_B Buffer 8 Interrupt
0x1240 | 292 — CANB_IFRL[BUF9] FLEXCAN_B Buffer 9 Interrupt
0x1250 | 293 — CANB_IFRL[BUF10] FLEXCAN_B Buffer 10 Interrupt
0x1260 | 294 — CANB_IFRL[BUF11] FLEXCAN_B Buffer 11 Interrupt
0x1270 | 295 — CANB_IFRL[BUF12] FLEXCAN_B Buffer 12 Interrupt
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Table 10-9. INTC: Interrupt Request Sources (Continued)
Hardware
Vector |\, o Sourcel Sourcel! Description
Mode MPC5553 MPC5554
Offset
0x1280 | 296 — CANB_IFRL[BUF13] FLEXCAN_B Buffer 13 Interrupt
0x1290 | 297 — CANB_IFRL[BUF14] FLEXCAN_B Buffer 14 Interrupt
0x12A0 | 298 — CANB_IFRL[BUF15] FLEXCAN_B Buffer 15 Interrupt
0x12B0 | 299 — CANB_IFRL[BUF31:BUF16] FLEXCAN_B Buffers 31 - 16 Interrupts
0x12CO0 | 300 — CANB_IFRH[BUF63:BUF32] FLEXCAN_B Buffers 63 - 32 Interrupts
0x12D0 | 301 — Reserved Reserved
0x12E0 | 302 — Reserved Reserved
0x12F0 | 303 — Reserved Reserved
0x1300 | 304 — Reserved Reserved
0x1310 | 305 — Reserved Reserved
0x1320 | 306 — Reserved Reserved
0x1330 | 307 — Reserved Reserved

1 Interrupt requests from the same module location are ORed together.

104.1.1

An interrupt event in a peripheral’s hardware sets a flag bit which resides in that peripheral. The interrupt
request from the peripheral is driven by that flag bit.

NOTE

The INTC has no spurious vector support. Therefore, if an asserted
peripheral or software settable interrupt request (whose PRIn value in
INTC_PSRO-INTC_PSR385 is higher than the PRI value in INTC_CPR)
negates before the interrupt request to the processor for that peripheral or
software settable interrupt request is acknowledged, the interrupt request to
the processor still can assert or remain asserted for that peripheral or
software settable interrupt request. If the interrupt request to the processor
does assert or does remain asserted, the interrupt vector will correspond to
that peripheral or software settable interrupt request. Also, the PRI value in
the INTC_CPR will be updated with the corresponding PRIn value in

INTC_PSRn.

Furthermore, clearing the peripheral interrupt request’s enable bit in the
peripheral or, alternatively, setting its mask bit has the same consequences
as clearing its flag bit. Setting its enable bit or clearing its mask bit while its
flag bit is asserted has the same effect on the INTC as an interrupt event

setting the flag bit.

Peripheral Interrupt Requests
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The time from when the peripheral starts to drive its peripheral interrupt request to the INTC to the time
that the INTC starts to drive the interrupt request to the processor is three clocks.

10.4.1.2 Software Settable Interrupt Requests

The software set/clear interrupt registers (INTC_SSCIRx_x) support the setting or clearing of
software-settable interrupt requests. These registers contain eight independent sets of bits to set and clear
a corresponding flag bit by software. With the exception of being set by software, this flag bit behaves the
same as a flag bit set within a peripheral. This flag bit generates an interrupt request within the INTC just
like a peripheral interrupt request.

An interrupt request is triggered by software writing a 1 to the SETn bit in INTC software set/clear
interrupt registers (INTC_SSCIRO-INTC_SSCIRY7). This write sets the corresponding CLRn bit, which is
a flag bit, resulting in the interrupt request. The interrupt request is cleared by writing a 1 to the CLRn bit.
Specific behavior includes the following:

e Writing a 1 to SETn leaves SETn unchanged at '0" but sets the flag bit (which is the CLRn bit).

*  Writing a 0 to SETn has no effect.

» Writing a 1 to CLRn clears the flag (CLRX) bit.

» Writing a 0 to CLRn has no effect.

e Ifaliswrittento apair of SETn and CLRn bits at the same time, the flag (CLRX) is set, regardless
of whether CLRn was asserted before the write.

The time from the write to the SETn bit to the time that the INTC starts to drive the interrupt request to the
processor is four clocks.

10.4.1.3 Unique Vector for Each Interrupt Request Source

Each peripheral and software settable interrupt request is assigned a hardwired unique 9-bit vector.
Software settable interrupts 0—7 are assigned vectors 07, respectively. The peripheral interrupt requests
are assigned vectors 8 to as high as needed to cover all of the peripheral interrupt requests.

10.4.2 Priority Management

The asserted interrupt requests are compared to each other based on their PRIn values in INTC priority
select registers (INTC_PSRO-INTC_PSR307). The result of that comparison also is compared to PRI in
INTC current priority register (INTC_CPR). The results of those comparisons are used to manage the
priority of the ISR being executed by the processor. The LIFO also assists in managing that priority.

10.4.2.1  Current Priority and Preemption

The priority arbitrator, selector, encoder, and comparator submodules shown in Figure 10-1 are used to
compare the priority of the asserted interrupt requests to the current priority. If the priority of any asserted
peripheral or software settable interrupt request is higher than the current priority, then the interrupt request
to the processor is asserted. Also, a unique vector for the preempting peripheral or software settable
interrupt request is generated for INTC interrupt acknowledge register (INTC_IACKR), and if in hardware
vector mode, for the interrupt vector provided to the processor.
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10.4.2.1.1  Priority Arbitrator Submodule

The priority arbitrator submodule compares all the priorities of all of the asserted interrupt requests, both
peripheral and software settable. The output of the priority arbitrator submodule is the highest of those
priorities. Also, any interrupt requests which have this highest priority are output as asserted interrupt
requests to the request selector submodule.

10.4.2.1.2 Request Selector Submodule

If only one interrupt request from the priority arbitrator submodule is asserted, then it is passed as asserted
to the vector encoder submodule. If multiple interrupt requests from the priority arbitrator submodule are
asserted, then only the one with the lowest vector is passed as asserted to the vector encoder submodule.
The lower vector is chosen regardless of the time order of the assertions of the peripheral or software
settable interrupt requests.

10.4.2.1.3 Vector Encoder Submodule

The vector encoder submodule generates the unique 9-bit vector for the asserted interrupt request from the
request selector submodule.

10.4.2.1.4  Priority Comparator Submodule

The priority comparator submodule compares the highest priority output from the priority arbitrator
submodule with PRI in INTC_CPR. If the priority comparator submodule detects that this highest priority
is higher than the current priority, then it asserts the interrupt request to the processor. This interrupt request
to the processor asserts whether this highest priority is raised above the value of PRI in INTC_CPR or the
PRI value in INTC_CPR is lowered below this highest priority. This highest priority then becomes the new
priority which will be written to PRI in INTC_CPR when the interrupt request to the processor is
acknowledged. Interrupt requests whose PRIn in INTC_PSRn are zero will not cause a preemption
because their PRIn will not be higher than PRI in INTC_CPR.

One consequence of the priority comparator design is that once a higher priority interrupt is captured, it
must be acknowledged by the CPU before a subsequent interrupt request of even higher priority can be
captured. For example, if the CPU is executing a priority level 1 interrupt, and a priority level 2 interrupt
request is captured by the INTC, followed shortly by a priority level 3 interrupt request to the INTC, the
level 2 interrupt must be acknowledged by the CPU before a new level 3 interrupt will be generated.

10.4.2.2 LIFO

The LIFO stores the preempted PRI values from the INTC_CPR. Therefore, because these priorities are
stacked within the INTC, if interrupts need to be enabled during the ISR, at the beginning of the interrupt
exception handler the PRI value in the INTC_CPR does not need to be loaded from the INTC_CPR and
stored onto the context stack. Likewise at the end of the interrupt exception handler, the priority does not
need to be loaded from the context stack and stored into the INTC_CPR.

The PRI value in the INTC_CPR is pushed onto the LIFO when the INTC_IACKR is read in software
vector mode or the interrupt acknowledge signal from the processor is asserted in hardware vector mode.
The priority is popped into PRI in the INTC_CPR whenever the INTC_EOIR is written.
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Although the INTC supports 16 priorities, an ISR executing with PRI in the INTC_CPR equal to 15 will
not be preempted. Therefore, the LIFO supports the stacking of 15 priorities. However, the LIFO is only
14 entries deep. An entry for a priority of 0 is not needed because of how pushing onto a full LIFO and
popping an empty LIFO are treated. If the LIFO is pushed 15 or more times than it is popped, the priorities
first pushed are overwritten. A priority of 0 would be an overwritten priority. However, the LIFO will pop
‘0’s if it is popped more times than it is pushed. Therefore, although a priority of O was overwritten, it is
regenerated with the popping of an empty LIFO.

The LIFO is not memory mapped.

10.4.3 Details on Handshaking with Processor

10.4.3.1 Software Vector Mode Handshaking

10.4.3.1.1 Acknowledging Interrupt Request to Processor

A timing diagram of the interrupt request and acknowledge handshaking in software vector mode, along
with the handshaking near the end of the interrupt exception handler, is shown in Figure 10-14. The INTC
examines the peripheral and software settable interrupt requests. When it finds an asserted peripheral or
software settable interrupt request with a higher priority than PRI in INTC current priority register
(INTC_CPR), it asserts the interrupt request to the processor. The INTVEC field in INTC interrupt
acknowledge register (INTC_IACKR) is updated with the preempting interrupt request’s vector when the
interrupt request to the processor is asserted. The INTVEC field retains that value until the next time the
interrupt request to the processor is asserted. The rest of the handshaking is described in Section 10.1.4.1,
“Software Vector Mode.”

10.4.3.1.2 End-of-Interrupt Exception Handler

Before the interrupt exception handling completes, INTC end-of-interrupt register (INTC_EOIR) must be
written. When it is written, the LIFO is popped so that the preempted priority is restored into PRI of the
INTC_CPR. Before it is written, the peripheral or software settable flag bit must be cleared so that the
peripheral or software settable interrupt request is negated.

NOTE

To ensure proper operation across all MPC55xx MCUs, execute an mbar or
msync instruction between the access to clear the flag bit and the write to
the INTC_EOIR.

When returning from the preemption, the INTC does not search for the peripheral or software settable
interrupt request whose ISR was preempted. Depending on how much the ISR progressed, that interrupt
request may no longer even be asserted. When PRI in INTC_CPR is lowered to the priority of the
preempted ISR, the interrupt request for the preempted ISR or any other asserted peripheral or software
settable interrupt request at or below that priority will not cause a preemption. Instead, after the restoration
of the preempted context, the processor will return to the instruction address that it was to next execute
before it was preempted. This next instruction is part of the preempted ISR or the interrupt exception
handler’s prolog or epilog.
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Figure 10-14. Software Vector Mode Handshaking Timing Diagram

10.4.3.2 Hardware Vector Mode Handshaking

A timing diagram of the interrupt request and acknowledge handshaking in hardware vector mode, along
with the handshaking near the end of the interrupt exception handler, is shown in Figure 10-15. As in
software vector mode, the INTC examines the peripheral and software settable interrupt requests, and
when it finds an asserted one with a higher priority than PRI in INTC_CPR, it asserts the interrupt request
to the processor. The INTVEC field in the INTC_IACKR is updated with the preempting peripheral or
software settable interrupt request’s vector when the interrupt request to the processor is asserted. The
INTVEC field retains that value until the next time the interrupt request to the processor is asserted. In
addition, the value of the interrupt vector to the processor matches the value of the INTVEC field in the
INTC_IACKR. The rest of the handshaking is described in Section 10.1.4.2, “Hardware Vector Mode.”

The handshaking near the end of the interrupt exception handler, that is the writing to the INTC_EOIR, is
the same as in software vector mode. Refer to Section 10.4.3.1.2, “End-of-Interrupt Exception Handler.”
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Figure 10-15. Hardware Vector Mode Handshaking Timing Diagram

10.5 Initialization/Application Information

10.5.1 Initialization Flow

After exiting reset, all of the PRIn fields in INTC priority select registers (INTC_PSRO-INTC_PSR307)
will be zero, and PRI in INTC current priority register (INTC_CPR) will be 15. These reset values will
prevent the INTC from asserting the interrupt request to the processor. The enable or mask bits in the
peripherals are reset such that the peripheral interrupt requests are negated. An initialization sequence for
allowing the peripheral and software settable interrupt requests to cause an interrupt request to the
processor is:

interrupt_request_initialization:

configure VTES and HVEN in INTC_MCR

configure VTBA in INTC_IACKR

raise the PRIn fields in INTC_PSRn

set the enable bits or clear the mask bits for the peripheral interrupt requests

lower PRI in INTC_CPR to zero
enable processor recognition of interrupts

10.5.2 Interrupt Exception Handler

These example interrupt exception handlers use Power Architecture embedded category assembly code.

10.5.2.1 Software Vector Mode

interrupt_exception_handler:
code to create stack frame, save working register, and save SRRO and SRR1
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lis r3, INTC_IACKR@ha # form adjusted upper half of INTC_IACKR address

lwz r3, INTC_IACKR@I(r3) # load INTC_IACKR, which clears request to processor
lwz r3,0x0(r3) # load address of ISR from vector table
wrteei 1 # enable processor recognition of interrupts

code to save rest of context required by e500 EABI

mtlr r3 # move the INTC_IACKR address into the link register
birl # branch to ISR; link register updated with epilog

# address
epilog:

code to restore most of context required by e500 EABI

# Popping the LIFO after the restoration of most of the context and the disabling of processor
# recognition of interrupts eases the calculation of the maximum stack depth at the cost of
# postponing the servicing of the next interrupt request.

mbar # ensure store to clear flag bit has completed

lis r3, INTC_EOIR@ha # form adjusted upper half of INTC_EOIR address

1 r4,0x0 # form 0 to write to INTC_EOIR

wrteei 0 # disable processor recognition of interrupts

stw r4,INTC_EOIR@I(r3) # store to INTC_EOIR, informing INTC to lower priority

code to restore SRRO and SRR1, restore working registers, and delete stack frame

rfi

vector_table_base_address:
address of ISR for interrupt with vector O
address of ISR for interrupt with vector 1

address of ISR for interrupt with vector 510
address of ISR for interrupt with vector 511

I1SRx:
code to service the interrupt event
code to clear flag bit which drives interrupt request to INTC

blr # return to epilog

10.5.2.2 Hardware Vector Mode

This interrupt exception handler is useful with processor and system bus implementations that support a
hardware vector. This example assumes that each interrupt_exception_handlerx only has space for four
instructions, and therefore a branch to interrupt_ exception_handler_continuedx is needed.

interrupt_exception_handlerx:
b interrupt_exception_handler_continuedx# 4 instructions available, branch to continue

interrupt_exception_handler_continuedx:
code to create stack frame, save working register, and save SRRO and SRR1
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wrteei 1 # enable processor recognition of interrupts

code to save rest of context required by e500 EABI

bl ISRx # branch to ISR for interrupt with vector Xx

epilog:

code to restore most of context required by e500 EABI

# Popping the LIFO after the restoration of most of the context and the disabling of processor

# recognition of interrupts eases the calculation of the maximum stack depth at the cost of
# postponing the servicing of the next interrupt request.

mbar # ensure store to clear flag bit has completed

lis r3, INTC_EOIR@ha # form adjusted upper half of INTC_EOIR address

li r4,0x0 # form O to write to INTC_EOIR

wrteei 0 # disable processor recognition of interrupts

stw r4,INTC_EOIR@I(r3) # store to INTC_EOIR, informing INTC to lower priority

code to restore SRRO and SRR1, restore working registers, and delete stack frame

rfi

ISRx:
code to service the interrupt event
code to clear flag bit which drives interrupt request to INTC

blr # branch to epilog

10.5.3 ISR, RTOS, and Task Hierarchy

The RTOS and all of the tasks under its control typically execute with PRI in INTC current priority register
(INTC_CPR) having a value of 0. The RTOS will execute the tasks according to whatever priority scheme
that it may have, but that priority scheme is independent and has a lower priority of execution than the
priority scheme of the INTC. In other words, the ISRs execute above INTC_CPR priority 0 and outside
the control of the RTOS, the RTOS executes at INTC_CPR priority 0, and while the tasks execute at
different priorities under the control of the RTOS, they also execute at INTC_CPR priority 0.

If a task shares a resource with an ISR and the PCP is being used to manage that shared resource, then the
task’s priority can be elevated in the INTC_CPR while the shared resource is being accessed.

An ISR whose PRIn in INTC priority select registers (INTC_PSRO-INTC_PSR307) has a value of 0 will
not cause an interrupt request to the processor, even if its peripheral or software settable interrupt request
is asserted. For a peripheral interrupt request, not setting its enable bit or disabling the mask bit will cause
it to remain negated, which consequently also will not cause an interrupt request to the processor. Because
the ISRs are outside the control of the RTOS, this ISR will not run unless called by another ISR or the
interrupt exception handler, perhaps after executing another ISR.
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10.5.4 Order of Execution

An ISR with a higher priority can preempt an ISR with a lower priority, regardless of the unique vectors
associated with each of their peripheral or software settable interrupt requests. However, if multiple
peripheral or software settable interrupt requests are asserted, more than one has the highest priority, and
that priority is high enough to cause preemption, the INTC selects the one with the lowest unique vector
regardless of the order in time that they asserted. However, the ability to meet deadlines with this
scheduling scheme is no less than if the ISRs execute in the time order that their peripheral or software
settable interrupt requests asserted.

The example in Table 10-10 shows the order of execution of both ISRs with different priorities and the
same priority.

Table 10-10. Order of ISR Execution Example

Code Executing At End of Step PRIin
Step Step Description Interrupt IEIEESEF
RTOS | ISR108! | ISR208 | ISR308 | ISR408 | Exception
Step
Handler

1 |RTOS at priority 0 is executing. X 0

2 | Peripheral interrupt request 100 X 1
at priority 1 asserts. Interrupt
taken.

3 | Peripheral interrupt request 400 X 4
at priority 4 is asserts. Interrupt
taken.

4 | Peripheral interrupt request 300 X 4
at priority 3 is asserts.

5 | Peripheral interrupt request 200 X 4
at priority 3 is asserts.

6 |ISR408 completes. Interrupt X 1
exception handler writes to
INTC_EOIR.

7 | Interrupt taken. ISR208 starts to X 3
execute, even though peripheral
interrupt request 300 asserted
first.

8 |ISR208 completes. Interrupt X 1
exception handler writes to
INTC_EOIR.

9 |Interrupt taken. ISR308 starts to X 3
execute.

10 |ISR308 completes. Interrupt X 1
exception handler writes to
INTC_EOIR.
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Table 10-10. Order of ISR Execution Example (Continued)

Code Executing At End of Step PRI N
Step Step Description Interrupt lgt-l-%é:z?
RTOS | ISR108! | ISR208 | ISR308 | ISR408 | Exception
Step
Handler
11 |ISR108 completes. Interrupt X 0
exception handler writes to
INTC_EOIR.
12 | RTOS continues execution. X 0

1 ISR108 executes for peripheral interrupt request 100 because the first eight ISRs are for software settable interrupt
requests.

10.5.5 Priority Ceiling Protocol

10.5.5.1 Elevating Priority

The PRI field in INTC current priority register (INTC_CPR) is elevated in the OSEK PCP to the ceiling
of all of the priorities of the ISRs that share a resource. This protocol therefore allows coherent accesses
of the ISRs to that shared resource.

For example, ISR1 has a priority of 1, ISR2 has a priority of 2, and ISR3 has a priority of 3. They all share
the same resource. Before ISR1 or ISR2 can access that resource, they must raise the PRI value in
INTC_CPR to 3, the ceiling of all of the ISR priorities. After they release the resource, the PRI value in
INTC_CPR can be lowered. If they do not raise their priority, then ISR2 can preempt ISR1, and ISR3 can
preempt ISR1 or ISR2, possibly corrupting the shared resource. Another possible failure mechanism is
deadlock if the higher priority ISR needs the lower priority ISR to release the resource before it can
continue, but the lower priority ISR can not release the resource until the higher priority ISR completes
and execution returns to the lower priority ISR.

Using the PCP instead of disabling processor recognition of all interrupts eliminates the time when
accessing a shared resource that all higher priority interrupts are blocked. For example, while ISR3 can not
preempt ISR1 while it is accessing the shared resource, all of the ISRs with a priority higher than 3 can
preempt ISR1.

10.5.5.2 Ensuring Coherency

10.5.5.2.1 Interrupt with Blocked Priority

A scenario can exist that can cause non-coherent accesses to the shared resource. As an example, ISR1 and
ISR2 both share a resource. ISR1 has a lower priority than ISR2. ISR1 is executing, and it writes to the
INTC_CPR. The instruction following this store is a store to a value in a shared coherent data block. Either
just before or at the same time as the first store, the INTC asserts the interrupt request to the processor
because the peripheral interrupt request for ISR2 has asserted. As the processor is responding to the
interrupt request from the INTC, and as it is aborting transactions and flushing its pipeline, it is possible
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that both of these stores will be executed. ISR2 thereby thinks that it can access the data block coherently,
but the data block has been corrupted.

OSEK uses the GetResource and ReleaseResource system services to manage access to a shared resource.
To prevent this corruption of a coherent data block, modifications to PRI in INTC_CPR can be made by
those system services with the following code sequences. Processor recognition of interrupts must be
enabled before executing the GetResource code sequence.

GetResource:
raise PRI

mbar

isync
ReleaseResource:
mbar

lower PRI

10.5.5.2.2 Raised Priority Preserved

Before the instruction after the GetResource system service executes, all pending transactions have
completed. These pending transactions can include an ISR for a peripheral or software settable interrupt
request whose priority was equal to or lower than the raised priority. Also, during the epilog of the interrupt
exception handler for this preempting ISR, the raised priority has been restored from the LIFO to PRI in
INTC_CPR. The shared coherent data block now can be accessed coherently. Figure 10-16 shows the
timing diagram for this scenario, and Table 10-11 explains the events. The example is for software vector
mode, but except for the method of retrieving the vector and acknowledging the interrupt request to the
processor, hardware vector mode is identical.
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Figure 10-16. Raised Priority Preserved Timing Diagram

Table 10-11. Raised Priority Preserved Events

Event Description

A Peripheral interrupt request 200 asserts during execution of ISR108 running at priority 1.

B Interrupt request to processor asserts. INTVEC in INTC_IACKR updates with vector for that peripheral interrupt
request.

ISR108 writes to INTC_CPR to raise priority to 3 before accessing shared coherent data block.

PRIin INTC_CPR now at 3, reflecting the write. This write, just before accessing data block, is the last instruction the
processor executes before being interrupted.

Interrupt exception handler prolog acknowledges interrupt by reading INTC_IACKR.

PRI of 3 pushed onto LIFO. PRI in INTC_CPR updates to 2, the priority of ISR208.

ISR208 clears its flag bit, deasserting its peripheral interrupt request.

IT| @ T m

Interrupt exception handler epilog writes to INTC_EOIR.

I LIFO pops 3, restoring the raised priority onto PRI in INTC_CPR. Next value to pop from LIFO is the priority from
before peripheral interrupt request 100 interrupted. ISR108 now can access data block coherently after interrupt
exception handler executes rfi instruction.
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10.5.6  Selecting Priorities According to Request Rates and Deadlines

The selection of the priorities for the ISRs can be made using rate monotonic scheduling (RMS) or a
superset of it, deadline monotonic scheduling (DMS). In RMS, the ISRs which have higher request rates
have higher priorities. In DMS, if the deadline is before the next time the ISR is requested, then the ISR is
assigned a priority according to the time from the request for the ISR to the deadline, not from the time of
the request for the ISR to the next request for it.

For example, ISR1 executes every 100 us, ISR2 executes every 200 us, and ISR3 executes every 300 ps.
ISR1 has a higher priority than ISR2 which has a higher priority than ISR3. However, if ISR3 has a
deadline of 150 us, then it has a higher priority than ISR2.

The INTC has 16 priorities, which could be much less than the number of ISRs. In this case, the ISRs
should be grouped with other ISRs that have similar deadlines. For example, a priority could be allocated
for every time the request rate doubles. ISRs with request rates around 1 ms would share a priority, ISRs
with request rates around 500 us would share a priority, ISRs with request rates around 250 us would share
a priority, etc. With this approach, a range of ISR request rates of 216 could be covered, regardless of the
number of ISRs.

Reducing the number of priorities does reduce the processor's ability to meet its deadlines. However, it
also allows easier management of ISRs with similar deadlines that share a resource. They do not need to
use the PCP to access the shared resource.

10.5.7 Software Settable Interrupt Requests

The software settable interrupt requests can be used in two ways. They can be used to schedule a lower
priority portion of an ISR and for processors to interrupt other processors in a multiple processor system.

10.5.7.1 Scheduling a Lower Priority Portion of an ISR

A portion of an ISR needs to be executed at the PRIn value in INTC priority select registers
(INTC_PSRO-INTC_PSR307), which becomes the PRI value in INTC current priority register
(INTC_CPR) with the interrupt acknowledgement. The ISR, however, can have a portion of it which does
not need to be executed at this higher priority. Therefore, executing this later portion which does not need
to be executed at this higher priority can prevent the execution of ISRs which do not have a higher priority
than the earlier portion of the ISR but do have a higher priority than what the later portion of the ISR needs.
This preemptive scheduling inefficiency reduces the processor's ability to meet its deadlines.

One option is for the ISR to complete the earlier higher priority portion, but then schedule through the
RTOS a task to execute the later lower priority portion. However, some RTOSs can require a large amount
of time for an ISR to schedule a task. Therefore, a second option is for the ISR, after completing the higher
priority portion, to set a SETn bit in INTC software set/clear interrupt registers
(INTC_SSCIRO-INTC_SSCIR7). Writing a 1 to SETn causes a software settable interrupt request. This
software settable interrupt request, which usually will have a lower PRIn value in the INTC_PSRn,
therefore will not cause preemptive scheduling inefficiencies.
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10.5.7.2 Scheduling an ISR on Another Processor

Because the SETn bits in the INTC_SSCIRn are memory mapped, processors in multiple processor
systems can schedule ISRs on the other processors. One application is that one processor simply wants to
command another processor to perform a piece of work, and the initiating processor does not need to use
the results of that work. If the initiating processor is concerned that processor executing the software
settable ISR has not completed the work before asking it to again execute that ISR, it can check if the
corresponding CLRn bit in INTC_SSCIRn is asserted before again writing a 1 to the SETn bit.

Another application is the sharing of a block of data. For example, a first processor has completed
accessing a block of data and wants a second processor to then access it. Furthermore, after the second
processor has completed accessing the block of data, the first processor again wants to access it. The
accesses to the block of data must be done coherently. The procedure is that the first processor writes a 1
to a SETn bit on the second processor. The second processor, after accessing the block of data, clears the
corresponding CLRn bit and then writes 1 to a SETn bit on the first processor, informing it that it now can
access the block of data.

10.5.8 Lowering Priority Within an ISR

In implementations without the software-settable interrupt requests in the INTC software set/clear
interrupt registers (INTC_SSCIRO-INTC_SSCIR7), a way — besides scheduling a task through an RTOS
— to prevent preemptive scheduling inefficiencies with an ISR whose work spans multiple priorities (as
described in Section 10.5.7.1, “Scheduling a Lower Priority Portion of an ISR,”) is to lower the current
priority. However, the INTC has a LIFO whose depth is determined by the number of priorities.

NOTE

Lowering the PRI value in INTC current priority register (INTC_CPR)
within an ISR to below the ISR’s corresponding PRI value in INTC priority
select registers (INTC_PSRO-INTC_PSR307) allows more preemptions
than the depth of the LIFO can support.

Therefore, through its use of the LIFO the INTC does not support lowering the current priority within an
ISR as a way to avoid preemptive scheduling inefficiencies.

10.5.9 Negating an Interrupt Request Outside of its ISR

10.5.9.1 Negating an Interrupt Request as a Side Effect of an ISR

Some peripherals have flag bits which can be cleared as a side effect of servicing a peripheral interrupt
request. For example, reading a specific register can clear the flag bits, and consequently their
corresponding interrupt requests too. This clearing as a side effect of servicing a peripheral interrupt
request can cause the negation of other peripheral interrupt requests besides the peripheral interrupt request
whose ISR presently is executing. This negating of a peripheral interrupt request outside of its ISR can be
a desired effect.
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10.5.9.2 Negating Multiple Interrupt Requests in One ISR

An ISR can clear other flag bits besides its own flag bit. One reason that an ISR clears multiple flag bits
is because it serviced those other flag bits, and therefore the ISRs for these other flag bits do not need to
be executed.

10.5.9.3 Proper Setting of Interrupt Request Priority

Whether an interrupt request negates outside of its own ISR due to the side effect of an ISR execution or
the intentional clearing a flag bit, the priorities of the peripheral or software settable interrupt requests for
these other flag bits must be selected properly. Their PRIn values in INTC priority select registers
(INTC_PSRO-INTC_PSR307) must be selected to be at or lower than the priority of the ISR that cleared
their flag bits. Otherwise, those flag bits still can cause the interrupt request to the processor to assert.
Furthermore, the clearing of these other flag bits also has the same timing relationship to the writing to
INTC end-of-interrupt register (INTC_EOIR) as the clearing of the flag bit that caused the present ISR to
be executed. Refer to Section 10.4.3.1.2, “End-of-Interrupt Exception Handler,” for more information.

A flag bit whose enable bit or mask bit is negating its peripheral interrupt request can be cleared at any
time, regardless of the peripheral interrupt request’s PRIn value in INTC_PSRn.

10.5.10 Examining LIFO contents

Normally the user does not need to know the contents of the LIFO, or even how deep the LIFO is nested.
Although the LIFO contents are not memory mapped, the user can read the contents by popping the LIFO
and reading the PRI field in the INTC current priority register (INTC_CPR). Disabling processor
recognition of interrupts while examining the LIFO contents provides a coherent view of the preempted
priorities. The code sequence is:

pop_lifo:

store to INTC_EOIR

load INTC_CPR, examine PRI, and store onto stack
if PRI is not zero or value when interrupts were enabled, branch to pop_lifo

When the user is finished examining the LIFO contents, it can be restored in software vector mode using
the following code sequence. In hardware vector mode, reading the INTC_IACKR does not push the
INTC_CPRJ[PRI] onto the LIFO, therefore the LIFO contents cannot be restored in hardware vector mode.

push_lifo:
load stacked PRI value and store to INTC_CPR
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load INTC_IACKR
if stacked PRI values are not depleted, branch to push_lifo

NOTE

Reading the INTC_IACKR acknowledges the interrupt request to the
processor and updates the INTC_CPR[PRI] with the priority of the
preempting interrupt request. If the processor recognition of interrupts is
disabled during the LIFO restoration, interrupt requests to the processor can
go undetected. However, because the peripheral or software settable
interrupt requests are not cleared, the peripheral interrupt request to the
processor re-asserts when INTC_CPR[PRI] is lower than the priorities of
those peripheral or software settable interrupt requests.

10.6 Revision History

Table 10-12. Changes to MPC5553/5554 RM for Rev. 4.0 Release

Description of Change

« Added a note to the Block Diagram: “The total number of interrupt sources in the MPC5554 is 308, which includes 278
peripheral, 22 reserved sources, and 8 software sources.”

* Changed the NOTE at the end of Section 10.4.1:
From: “In this case, the interrupt vector will correspond...”
To: “If the interrupt request to the processor does assert or does remain asserted, the interrupt vector will correspond...”
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Table 10-12. Changes to MPC5553/5554 RM for Rev. 4.0 Release (Continued)

 In Section 10.5.10 “Examining LIFO Contents”:
Removed: “Normally the user does not need to know the contents of the LIFO. One may not even know how deeply the LIFO
is nested. However, if one should want to read the contents, such as in debug mode, they are not memory mapped. The
contents still can be read by popping the LIFO and reading the PRI field in the INTC current priority register INTC_CPR). The
code sequence is:

pop_lifo:

store to INTC_EOIR

load INTC_CPR, examine PRI, and store onto stack

if PRI is not zero or value when interrupts were enabled, branch to pop_lifo
When the examination is complete, the LIFO can be restored using this code sequence:

push_lifo:

load stacked PRI value and store to INTC_CPR

load INTC_IACKR

if stacked PRI values are not depleted, branch to push_lifo

Added: “Normally the user does not need to know the contents of the LIFO, or even how deep the LIFO is nested. Although
the LIFO contents are not memory mapped, the user can read the contents by popping the LIFO and reading the PRI field in
the INTC current priority register (INTC_CPR). Disabling processor recognition of interrupts while examining the LIFO
contents provides a coherent view of the preempted priorities. The code sequence is:

pop_lifo:

store to INTC_EOIR

load INTC_CPR, examine PRI, and store onto stack

if PRI is not zero or value when interrupts were enabled, branch to pop_lifo

When the user is finished examining the LIFO contents, it can be restored in software vector mode using the following code
sequence. In hardware vector mode, reading the INTC_IACKR does not push the INTC_CPR[PRI] onto the LIFO, therefore
the LIFO contents cannot be restored in hardware vector mode.

push_lifo:

load stacked PRI value and store to INTC_CPR

load INTC_IACKR

if stacked PRI values are not depleted, branch to push_lifo

NOTE
* Reading the INTC_IACKR acknowledges the interrupt request to the processor and updates the INTC_CPR[PRI] with the
priority of the preempting interrupt request. If the processor recognition of interrupts is disabled during the LIFO restoration,
interrupt requests to the processor can go undetected. However, because the peripheral or software settable interrupt
requests are not cleared, the peripheral interrupt request to the processor re-asserts when INTC_CPR[PRI] is lower than
the priorities of those peripheral or software settable interrupt requests.
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Table 10-12. Changes to MPC5553/5554 RM for Rev. 4.0 Release (Continued)

Throughout the chapter, replaced “priority inversion” with “scheduling inefficiencies” as follows:
SECTION 10.5.5.1 Elevating Priority

From: "After they release the resource, they must lower
the PRI value in INTC_CPR to prevent further priority inversion."
To: "After they release the resource, the PRI value in INTC_CPR can be lowered."

From: "Using the PCP instead of disabling processor recognition of all interrupts reduces the priority inversion time when
accessing a shared resource.”

To: "Using the PCP instead of disabling processor recognition of all interrupts eliminates the time when accessing a shared
resource that all higher priority interrupts are blocked."

SECTION 10.5.6 Selecting Priorities According to Request Rates and Deadlines
Added the acronyms RMS and DMS for ‘rate monotonic scheduling’ and ‘deadline monotonic scheduling.

From: "Reducing the number of priorities does cause some priority inversion which reduces the processor's ability to meet its
deadlines. It also allows easier management of ISRs with similar deadlines that share a resource. They can be placed at the
same priority without any further priority inversion, and they do not need to use the PCP to access the shared resource”
To: "Reducing the number of priorities does reduce the processor's ability to meet its deadlines. However, it also allows easier
management of ISRs with similar deadlines that share a resource. They do not need to use the PCP to access the shared
resource.”

SECTION 10.5.7.1 Scheduling a Lower Priority of an ISR

From: "Therefore, executing this later portion which does not need

to be executed at this higher priority can block the execution of ISRs which do not have a higher priority than the earlier portion
of the ISR but do have a higher priority than what the later portion of the ISR needs. This priority inversion reduces the
processor's ability to meet its deadlines."

To: "Therefore, executing this later portion which does not need

to be executed at this higher priority can prevent the execution of ISRs which do not have a higher priority than the earlier
portion of the ISR but do have a higher priority than what the later portion of the ISR needs. This preemptive scheduling
inefficiency reduces the processor's ability to meet its deadlines."

From: "This software settable interrupt request, which usually will have a lower PRIn value in the INTC_PSRn, therefore will
not cause priority inversion."

To: "This software settable interrupt request, which usually will have a lower PRIn value in the INTC_PSRn, therefore will not
cause preemptive scheduling inefficiencies."

SECTION 10.5.8 Lowering Priority within an ISR

From: "the only way (besides scheduling a task through an RTOS) to prevent priority inversion with an ISR whose work spans
multiple priorities"

To: "a way (besides scheduling a task through an RTOS) to prevent preemptive scheduling inefficiencies with an ISR whose
work spans multiple priorities™

From: "Therefore, the INTC does not support lowering the current priority within an ISR as a way to avoid priority inversion."
To: "Therefore, through its use of the LIFO the INTC does not support lowering the current priority within an ISR as a way to
avoid preemptive scheduling inefficiencies."

Corrected register name from EIISR to EISR in Interrupt Request Sources table.
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Table 10-13. Changes to MPC5553/5554 RM for Rev. 5.0 Release

Description of Change

* SECTION 10.5.5.2 Ensuring Coherency
Added the following sentence before GetResource source code:
Processor recognition of interrupts must be enabled before executing the GetResource code sequence.”

e SECTION 10.3.1.3 INTC Interrupt Acknowledge Register (INTC_IACKR)
Removed the first paragraph from the Note:
“The INTC_IACKR must not be read speculatively while in software vector mode. Therefore, for future compatibility, the TLB
entry covering the INTC_IACKR must be configured to be guarded.”

e TABLE 10-2. INTC Memory Map
Added the following note at the end of this table:
“To ensure compatibility with all PowerPC processors, the TLB entry covering the INTC memory map must be configured
as guarded, both in software and hardware vector modes.
« In software vector mode, the INTC_IACKR must not be read speculatively.
« In hardware vector mode, guarded writes to the INTC_CPR or INTC_EOIR complete before the interrupt acknowledge
signal from the processor asserts.

e SECTION 10.4.2.1.4 Priority Comparator Submodule
Added the following paragraph to this section:
One consequence of the priority comparator design is that once a higher priority interrupt is captured, it must be
acknowledged by the CPU before a subsequent interrupt request of even higher priority can be captured. For example, if
the CPU is executing a priority level 1 interrupt, and a priority level 2 interrupt request is captured by the INTC, followed
shortly by a priority level 3 interrupt request to the INTC, the level 2 interrupt must be acknowledged by the CPU before a
new level 3 interrupt will be generated.

* SECTION 10.5.5.2 Ensuring Coherency
Moved the text in Section 10.5.5.2: Ensuring Coherency under a new “Section 10.5.5.2.1: Interrupt with Blocked Priority”.
Added a new “Section 10.5.5.2.2: Raised Priority Preserved”.

e TABLE 10.9 INTC: Interrupt Request Sources
Removed ETPU_MCR[MGEB] and ETPU_MCR([ILFB] from the “Source MPC5553” column under eTPU_A for hardware
vector mode offset 0x0430.
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Chapter 11
Frequency Modulated Phase Locked Loop (FMPLL) and
System Clocks

11.1 Introduction

This section describes the features and function of the FMPLL module.

11.1.1 Block Diagrams

This section contains block diagrams that illustrate the FMPLL, the clock architecture, and the various
FMPLL and clock configurations that are available on the MPC5553/MPC5554. The following diagrams
are provided:
* Figure 11-1, “FMPLL and Clock Architecture”
Figure 11-2, “FMPLL Bypass Mode”
Figure 11-3, “FMPLL External Reference Mode”
Figure 11-4, “FMPLL Crystal Reference Mode Without FM”
Figure 11-5, “FMPLL Crystal Reference Mode With FM”
Figure 11-6, “FMPLL Dual-Controller (1:1) Mode”
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Figure 11-1. FMPLL Block and Clock Architecture
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Figure 11-3. FMPLL External Reference Mode
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Figure 11-4. FMPLL Crystal Reference Mode without FM
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