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About This Book

The primary objective of this user’s manual is to define the functionality of the MCF5282 processor for
use by software and hardware developers.

The information in this book, except for changes to the flash and Ethernet functionality, also applies to the
MCF5280, MCF5281, MCF5216, and MCF5214.

The information in this book is subject to change without notice, as described in the disclaimers on the title
page. As with any technical documentation, it is the reader’s responsibility to be sure he is using the most
recent version of the documentation.

To locate any published errata or updates for this document, refer to the world-wide web at
http://lwww.freescale.com/coldfire.

Audience

This manual is intended for system software and hardware developers and applications programmers who
want to develop products with the MCF5282. It is assumed that the reader understands operating systems,
microprocessor system design, basic principles of software and hardware, and basic details of the
ColdFire® architecture.

Suggested Reading

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

General Information

The following documentation provides useful information about the ColdFire architecture and computer
architecture in general:
» ColdFire Programmers Reference Manual, R1.0 (MCF5200PRM/AD)

» Using Microprocessors and Microcomputers: The Motorola Family, William C. Wray, Ross
Bannatyne, Joseph D. Greenfield

» Computer Architecture: A Quantitative Approach, Second Edition, by John L. Hennessy and David
A. Patterson.

» Computer Organization and Design: The Hardware/Software Interface, Second Edition, David A
. Patterson and John L. Hennessy.

ColdFire Documentation

ColdFire documentation is available from the sources listed on the back cover of this manual, as well as
our web site, http://www.freescale.com/coldfire.
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» User’s manuals — These books provide details about individual ColdFire implementations and are
intended to be used in conjunction with the ColdFire Programmers Reference Manual.

» Data sheets — Data sheets provide specific data regarding pin-out diagrams, bus timing, signal
behavior, and AC, DC, and thermal characteristics, as well as other design considerations.

* Product briefs — Each device has a product brief that provides an overview of its features. This
document is roughly equivalent to the overview (Chapter 1) of an device’s reference manual.

» Application notes — These short documents address specific design issues useful to programmers
and engineers working with Freescale Semiconductor processors.

Additional literature is published as new processors become available. For a current list of ColdFire
documentation, refer to http://www.freescale.com/coldfire.

Conventions

This document uses the following notational conventions:

MNEMONICS
mnemonics
italics

0x0
0bO0
REG[FIELD]

nibble
byte
word
longword
X

n

&

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

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

Prefix to denote hexadecimal number
Prefix to denote binary number

Abbreviations for registers are shown in uppercase. Specific bits, fields, or ranges
appear in brackets. For example, RAMBAR[BA] identifies the base address field
in the RAM base address register.

A 4-bit data unit

An 8-bit data unit

A 16-bit data unit!

A 32-bit data unit

In some contexts, such as signal encodings, x indicates a don’t care.
Used to express an undefined numerical value

NOT logical operator

AND logical operator

OR logical operator

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

This chapter provides an overview of the microprocessor features, including the major functional
components.

1.1

Key Features

A block diagram of the MCF528x and MCF521x is shown in Figure 1-1. The main features are as follows:

Static Version 2 ColdFire variable-length RISC processor
— Static operation

— On-chip 32-bit address and data path

— Processor core and bus frequency up to 80 MHz

— Sixteen general-purpose 32-bit data and address registers

— ColdFire ISA_A with extensions to support the user stack pointer register, and four new
instructions for improved bit processing

— Enhanced Multiply-Accumulate (EMAC) unit with four 48-bit accumulators to support 32-bit
signal processing algorithms

— lllegal instruction decode that allows for 68K emulation support
System debug support

— Real-time trace for determining dynamic execution path

— Background debug mode (BDM) for in-circuit debugging

— Real time debug support, with one user-visible hardware breakpoint register (PC and address
with optional data) that can be configured into a 1- or 2-level trigger

On-chip memories
— 2-Kbyte cache, configurable as instruction-only, data-only, or split I-/D-cache

— 64-Kbyte dual-ported SRAM on CPU internal bus, accessible by core and non-core bus masters
(e.g., DMA, FEC) with standby power supply support

— 512 Kbytes of interleaved Flash memory supporting 2-1-1-1 accesses
(256 Kbytes on the MCF5281 and MCF5214, no Flash on MCF5280)

— This product incorporates SuperFlash® technology licensed from SST.
Power management
— Fully-static operation with processor sleep and whole chip stop modes
— Very rapid response to interrupts from the low-power sleep mode (wake-up feature)
— Clock enable/disable for each peripheral when not used
Fast Ethernet Controller (FEC) (not available on the MCF5214 and MCF5216)
— 10BaseT capability, half- or full-duplex
— 100BaseT capability, half- or limited-throughput full-duplex
— On-chip transmit and receive FIFOs
— Built-in dedicated DMA controller
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— Memory-based flexible descriptor rings

— Media-independent interface (Mll) to transceiver (PHY)
* FlexCAN 2.0B Module

— Includes all existing features of the Freescale TouCAN module

— Full implementation of the CAN protocol specification version 2.0B
Standard data and remote frames (up to 109 bits long)

Extended data and remote frames (up to 127 bits long)
0-8 bytes data length
Programmable bit rate up to 1 Mbit/sec

— Up to 16 message buffers (MBs)
— Configurable as receive (Rx) or transmit (Tx)

— Support standard and extended messages

— Unused message buffer (MB) space can be used as general-purpose RAM space
— Listen-only mode capability
— Content-related addressing
— No read/write semaphores
— Three programmable mask registers
— Global (for MBs 0-13)

— Special for MB14
— Special for MB15

— Programmable transmit-first scheme: lowest ID or lowest buffer number
— “Time stamp” based on 16-bit free-running timer
— Global network time, synchronized by a specific message
— Programmable 1/0 modes
— Maskable interrupts
» Three universal asynchronous/synchronous receiver transmitters (UARTS)
— 16-bit divider for clock generation
— Interrupt control logic
— Maskable interrupts
— DMA support
— Data formats can be 5, 6, 7, or 8 bits with even, odd, or no parity
— Up to 2 stop bits i