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PREFACE

This manual defines the functionality of the MPC555 / MPC556 for use by software
and hardware developers. The MPC555 / MPC556 is based on the PowerPC proces-
sor used in the Motorola MPC500 family of microcontrollers. For further information
refer to the MPC500 Family RCPU Reference Manual, RCPURM/AD (Motorola order
number).

Boxed sections appear throughout this manual. These boxes designate optional fea-
tures that are only available on the MPC556.

Audience

This manual is intended for system software and hardware developers and applica-
tions programmers who want to develop products for the MPC555 / MPC556. It is
assumed that the reader understands operating systems, microprocessor and micro-
controller system design, and the basic principles of RISC processing.

Additional Reading

For additional reading that provides background to or supplements the information in
this manual see:

* John L. Hennessy and David A. Patterson, Computer Architecture: A Quantitative
Approach, Morgan Kaufmann Publishers, Inc., San Mateo, CA

* PowerPC Microprocessor Family: the Programming Environments, MPCF-
PE/AD (Motorola order number)

* MPC500 Family RCPU Reference Manual, RCPURM/AD (Motorola order num-
ber)

Conventions
This document uses the following notational conventions:

ACTIVE_HIGH Names for signals that are active high are shown in uppercase
text without an overbar. Signals that are active high are referred
to as asserted when they are high and negated when they are
low.

ACTIVE_LOW A bar over a signal name indicates that the signal is active low.
Active-low signals are referred to as asserted (active) when they
are low and negated when they are high.

OxOF Hexadecimal numbers
0b0011 Binary numbers
REGI[FIELD] Abbreviations or acronyms for registers are shown in uppercase

text. Specific bit fields or ranges are shown in brackets.

MPC555 / MPC556 PREFACE MOTOROLA
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X In certain contexts, such as a signal encoding, this indicates a
don’t care. For example, if a field is binary encoded 0bx001, the
state of the first bit is a don’t care.

NOTE:

Throughout this manual references to 3 V refer to the nominal supply
voltage of 3.3 volts.

Nomenclature
Logic level one is the voltage that corresponds to Boolean true (1) state.

Logic level zero is the voltage that corresponds to Boolean false (0) state.
To set a bit or bits means to establish logic level one on the bit or bits.
To clear a bit or bits means to establish logic level zero on the bit or bits.

A signal that is asserted is in its active logic state. An active low signal changes
from logic level one to logic level zero when asserted, and an active high signal
changes from logic level zero to logic level one.

A signal that is negated is in its inactive logic state. An active low signal changes
from logic level zero to logic level one when negated, and an active high signal
changes from logic level one to logic level zero.

LSB means least significant bit or bits. MSB means most significant bit or bits. Ref-
erences to low and high bytes are spelled out.
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SECTION 1
OVERVIEW

The MPC555 / MPC556 is a member of Motorola’s MPC500 PowerPC ™ RISC Micro-
controller family. The MPC555 / MPC556 offers the following features:

* PowerPC core with floating-point unit

* 26 Kbytes fast RAM and 6 Kbytes TPU microcode RAM

* 448 Kbytes flash EEPROM with 5-V programming

* 5-V I/O system

 Serial system: queued serial multi-channel module (QSMCM), dual CAN 2.0B
controller modules (TouCAN™)

* 50-channel timer system: dual time processor units (TPU3), modular I/O system
(MIOST)

* 32 analog inputs: dual queued analog-to-digital converters (QADC64)

* Submicron HCMOS (CDR1) technology

 272-pin plastic ball grid array (PBGA) packaging

* 40-MHz operation, -40° C to 125° C with dual supply (3.3 V, 5V)

* MPC556 supports code compression to increase code density.

NOTE

Throughout this manual references to 3 V refer to the nominal supply
voltage of 3.3 V.)

1.1 Block Diagram
Figure 1-1 is a block diagram of the MPC555 / MPC556.
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Figure 1-1 MPC555 / MPC556 Block Diagram

1.2 MPC555 / MPC556 Features
Features of each module on the MPC555 / MPC556 are listed below.

1.2.1 RISC MCU Central Processing Unit (RCPU)

* 32-bit PowerPC architecture (compliant with PowerPC Architecture Book 1)
* Core performance measured at 52.7 Kmips (Dhrystone 2.1) @ 40 MHz.

NOTE

This assumes the RCPU core is running in “normal” mode and show
cycles is turned off (ISCT_SER of the ICTRL register is set to 111).
See Table 21-21.

* Fully static, low power operation

* Integrated floating-point unit

* Precise exception model

* Extensive system development support
— On-chip watchpoints and breakpoints
— Program flow tracking

OVERVIEW MOTOROLA
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— On-chip emulation (OnCE™) development interface

1.2.2 Four-Bank Memory Controller

* Works with SRAM, EPROM, flash EEPROM, and other peripherals

* Byte write enables

* 32-bit address decodes with bit masks

* Memory transfer start (MTS): This pin is the transfer start signal to access a
slave’s external memory by an external bus master

1.2.3 U-Bus System Interface Unit (USIU)

* Clock synthesizer
* Power management
* Reset controller
* PowerPC decrementer and time base
* Glueless interface to SRAMs and burstable FLASHs
* Real-time clock register
* Periodic interrupt timer
* Hardware bus monitor and software watchdog timer
* Interrupt controller that supports up to eight external and eight internal interrupts
* |EEE 1149.1 JTAG test access port
* External bus interface
— 24 address pins, 32 data pins
— Supports multiple master designs
— Four-beat transfer bursts, two-clock minimum bus transactions
— Tolerates 5-V inputs, provides 3.3-V outputs

1.2.4 Flexible Memory Protection Unit

* Four instruction regions and four data regions
* 4-Kbyte to 16-Mbyte region size support

* Default attributes available in one global entry
* Attribute support for speculative accesses

1.2.5 448 Kbytes of CDR MoneT Flash EEPROM Memory (CMF)

* One 256-Kbyte and one 192-Kbyte module

* Page read mode

* Block (32-Kbyte) erasable

* External 4.75-V to 5.25-V program and erase power supply

1.2.6 26 Kbytes of Static RAM

* One 16-Kbyte and one 10-Kbyte module
* Fast (one-clock) access

» Keep-alive power

* Soft defect detection (SDD)

MPC555 / MPC556 OVERVIEW MOTOROLA
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1.2.7 General-Purpose 1/0 Support

* Address (24) and data (32) pins can be used for general-purpose I/O in single-
chip mode

* 9 general-purpose /O pins in MIOS1 unit

* Many peripheral pins can be used for general-purpose 1/0O when not used for pri-
mary function

* 5-V outputs

1.2.8 Two Time Processor Units (TPU3)

e Each TPU3 module provides these features:
— A dedicated micro-engine operates independently of the RCPU
— 16 independent programmable channels and pins
— Each channel has an event register consisting of a 16-bit capture register, a
16-bit compare reg