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This document prddes an werview of the MCF5249 ColdFif® processor and general
descriptions of MCF5249 features and modules.

The MCF5249 ws designed as a system controller/decoder for MP3 music players, especially
portable MP3 CD playerdhe 32-bit ColdFire core with Enhanced Multighecumulate
(EMAC) unit pravides optimum performance and code density for the combination of control
code and signal processing required for MP3 decode, file management, and system control.

Low power features include a hardwired COR decoderadwanced 0.18um CMOS process
technology 1.8V core pwer supplyand on-chip 96 Kbyte SRAM. MP3 decode requires less
than 20 MHz CPU bandwidth and runs in on-chip SRAM witemnal access only for data
input and output.

The MCF5249 is also anxeellent general purpose system controleith over 125
Dhrystone 2.1 MIPS @ 140 MHz performance atsywompetitre price.The intgrated
peripherals and EM@ allow the MCF5249 to replace both the microcontroller and the DSP

in certain applications. Most peripheral pins can also be remapped as general-purpose /O
pins.

1.1 MCF5249 Features: Introduction

The MCF5249 intgrated microprocessor combined/ersion 2 ColdFif8 processor core
operating at 140 MHz with the follbng modules:

« DMA controller with 4 DMA channels

¢ Integrated Enhanced Multiply-accumulate Unit (ERIA

« 8-Kbyte Direct Mapped Instruction Cache

¢ 96-Kbyte SRAM (a 64K and 32K bank)

* Operates fromydernal crystal oscillator

¢ Supports 16-bit wide SDRAM memories

e SerialAudio Interface which supports 1IS and EIAJ audio protocols
« Digital audio transmitter and twecevers compliant with IEC958 audio protocol
¢ CD-ROM and CD-ROM XA block decoding and encoding function
* Two UARTs

* Queued Serial Peripheral Intece (QSPI) (Master Only)

e Two timers
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* IDE and SmartMedia inteaites

* Analog/Digital Cowerter

¢ Flash Memory Card Inteste

« Two I%C modules

e System debg support

* General Purpose I/O pins shared with other functions
« 1.8V core, 3.3V I/O

« 160 pin MAPBGA package (qualified at 140 MHz) and 144 pin QFP package (qualified at 120
MHz)

1.2 MCF5249 Bloc k Diagram

Figure 1 shas the block diagram of the MCF5249.
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1.3 MCF5249 Features: Detalils

The primary features of the MCF5249 igtated processor include the follog:
e ColdFireV2 Processor Core operating at 140 MHz
— Clock-doubledversion 2 microprocessor core
— 32-bit internal datadss, 16 bit gternal data bs
— 16 usewvisible, 32-bit general-purposegisters
— Supervisor/user modes for system protection
— Vector base gister to relocatexeeption-ector table
— Optimized for high-leel language constructs
» DMA controller

— Four fully programmable channelBwo dedicated to the audio intade module and v
dedicated to the ART module (External requests are not supported.)

— Supports dual- and single-address transfers with 32-bit data capability
— Two address pointers that can increment or remain constant
— 16-/24-bit transfer counter
— Operand packing and unpacking support
— Auto-alignment transfers supported fofi@ént block me@ement
— Supports brsting and gcle stealing
— All channels support memory to memory transfers
— Interrupt capability
— Provides two clock gcle internal access
e Enhanced Multiply-accumulator Unit
— Single-g/cle multiply-accumulate operations for 32 x 32 bit and 16 x 16 bit operands
— Support for signed, unsigned, igez and fixed-point fractional input operands
— Four 48-bit accumulators to allothe use of a 40-bit product
— The addition of 8 &ension bits to increase the dynamic number range
— Fast signed and unsigned igée multiplies
» 8-Kbyte Direct Mapped instruction cache
— Clocked core clock frequegc
— Flush capability
— Non-blocking cache prades Bst access to critical code and data
+  96-Kbyte SRAM
— Provides one-gcle access to critical code and data
— Split into two banks, SRAMO (32K), and SRAML1 (64K)
— DMA requests to/from internal SRAM1 supported
* Crystal Tim

— The XTRIM output can be used to trim atiernal crystal oscillator circuit whichould allov
lock with an incoming IEC958 or serial audio signal
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* Audio Interfaces
— IEC958 input and output
— Four serial Philips [IS/SgnEIAJ interfaces

— One with input and output, one with output grilyo with input only (Three inputs, tw
outputs)

— Master and Slae operation
e CD Text Interface
— Allows the interfice of CD subcode (transmitter only)
« Dual Uniersal Synchronous/Asynchronous ReesiTransmitter (Dual BRT)
— Full duplex operation
— Baud-rate generator
— Modem control signals: clean-send (CTS) and request-to-send SR
— DMA interrupt capability
— Processoimterrupt capability
¢ Queued Serial Peripheral Intact (QSPI)
— Programmable queue to support up to 16 transfers without useemtierv
— Supports transfer sizes of 8 to 16 bits in 1-bit increments
— Four peripheral chip-select lines for control of up to 1Gctes
— Baud rates from 273 Kbps to 17.5 Mbps at 140MHz
— Programmable delays before and after transfers
— Programmable clock phase and polarity
— Supports wraparound mode for continuous transfers
— Master mode only
¢ Dual 16-bit General-purpose Multimodeners
— Clock source selectable fromternal, CPU clock/2 and CPU clock/32.
— 8-bit programmable prescaler
— 2 timer inputs and 2 outputs
— Processointerrupt capability
— 14.3 nS resolution with CPU clock at 140MHz
» IDE/ SmartMedia Integce
— Allows direct connection to an IDE hardwdrior other IDE peripheral
* Analog/Digital Cowerter
— 12-Bit Resolution
— 4 Muxed inputs
¢ Flash Memory Card Inteste
— Allows connection to SgriMemoryStick compatible déces
— Support SD cards and other types of flash media

MOTOROLA MCF5249 Integrated ColdFire® Micr oprocessor Pr oduct Brief 5

For More Information On This Product,
Go to: www.freescale.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6114838/mcf5249pb.html

Freescale Semiconductor, Inc.
160 MAPBGA Ball Assignments

« Dual ’C Interfaces
— Interchip lus interbice for EEPRMSs, LCD controllersA/D corverters, lkeypads
— Master and sk modes, support for multiple masters
— Automatic interrupt generation with programmabieele
e System debg support
— Real-time instruction trace for determining dynamieaition path
— Background delig mode (BDM) for delg features while halted
— Delug exception processing capability
— Real-time debg support
* System Intedice

— Glueless bs interiice and DRAMC support for intexde to 16-bit for DRAM, SRAM, M,
FLASH, and /O deices

— Two programmable chip-select signals for static memories or peripherals with programmable
wait states and port sizes.

— Two dedicated chip selects for 16-bit wide DRAM/SDRAM.
CSO0 is actie after reset to pvide boot-up from eernal FLASH/FOM.
— Two dedicated chip selects (CS2 and CS3) are used for the IDE and/or SmartMedieeinterf

— Programmable interrupt controllerfidnterrupt lateny, eight eternal interrupt requests,
programmable aut@ctor generator)

— 44 programmable general-purpose inputs (for the 160 MAPBGA package)
— 46 programmable general-purpose outputs (for the 160 MAPBGA package)
— |EEE 1149.TTest (JAG) Module

e Clocking
— Clock-multiplied PLL, programmable frequenc

 1.8Vcore, 3.3VI/IO

* 160 pin MAPBGA package (qualified at 140 MHz) and 144 pin QFP package (qualified at 120
MHz)

1.4 160 MAPBGA Ball Assignments

The following signals are notvailable on the 144 QFP package.

NOTE

The 144 QFP part is qualified for 120 MHz operatidhe 160 MAPBGA
part is qualified for 140 MHz.
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Table 1. 160 MAPBGA Ball Assignments

lGOMﬁuPn?ti? Ball Function GPIO
E3 cmd_sdio2 gpio34
G4 sdataO_sdiol gpio54
H3 RSTO/sdata2_bs2
K3 A25 gpio8
L4 QSPI_CS1 gpio24
L8 QSPI_CS3 gpio22
N8 SDRAM_CS2 gpio7
P9 EbuOut2 gpo 37
K11 BUFENb2 gpiol7
G12 subr gpio 53
F13 sfsy gpio 52
F12 rck gpio 51
E8 SRE gpioll
B8 Irck3 gpio 45
E7 SWE gpiol2
A7 sclk3 gpio 49

1.5 MCF5249 Functional Over view

This section preides a brief summary of the functional blocks in the MCF5248 nfore details refer to
the MCF5249 Users Manual

1.5.1 ColdFireV2 Core

The ColdFire processadrersion 2 core consists of awindependent, decoupled pipeline structures to
maximize performance while minimizing core size.The instruction fetch pipeline (IFP) is-stage
pipeline for prefetching instruction¥he prefetched instruction stream is thexteg into the tw-stage
operand gecution pipeline (OEP), which decodes the instruction, fetches the required operands, and then
executes the required function. Because the IFP and OEP pipelines are decoupled by an insiffection b
that seres as a FIFO queue, the IFP can prefetch instructions ameelwf their actual use by the QEP
which minimizes time stalled aiting for instructionsThe OEP is implemented in advstage pipeline
featuring a traditional RISC data path with a dual-read-porggdtee file feeding an arithmetic/logic unit
(ALU).

1.5.2 DMA Contr oller

The MCF5249 praides four fully programmable DMA channels for quick data tran§fegle and dual
address mode is supported with the ability to prograrstimg and gcle stealing. Data transfer is selectable
as 8, 16, 32, or 128-bitsafking and unpacking is supported.
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Two internal audio channels and the du@lRT can be used with the DMA channefdl channels can
perform memory to memory transfeffie DMA controller has a useelectable, 24- or 16-bit counter and
a programmable DMAx&eption handler

External requests are not supported.

1.5.3 Enhanced Multipl y and Accum ulate Module (EMA C)
The intgrated EMAC unit provides a common set of DSP operations and enhances therimeltiply
instructions in the ColdFire architectuidne EMAC provides functionality in three related areas:

1. Faster signed and unsigned e multiplies

2. New multiply-accumulate operations supporting signed and unsigned operands

3. New miscellaneous ggster operations

Multiplies of 16x16 and 32x32 with 48-bit accumulates are supported in addition to a full setnsiens
for signed and unsigned igers plus signed, f&d-point fractional input operand§he EMAC has a
single-clock issue for 32x32-bit multiplication instructions and implements esfage gecution pipeline.

1.5.4 Instruction Cac he

The instruction cache impves system performance by piding cached instructions to theezution unit

in a single clockThe MCF5249 processor uses an 8 Kbyte, direct-mapped instruction cacheve &2bie
MIPS at 140 MHzThe cache is accessed byygpical addresses, where each 16-byte line consists of an
address tag and ahd bit. The instruction cache also includesuagting inter&ce for 16-bit and 8-bit port
sizes to quickly fill cache lines.

1.5.5 Internal 96-Kb yte SRAM

The 96-Kbyte on-chip SRAM is splitver two banks, SRAMO (64k) and SRAM1 (32K). It pides one
clock-g/cle access for the ColdFire cofiehis SRAM can store processor stack and critical code or data
segments to maximize performance. Memory in the second bank can be accessed under DMA.

1.5.6 DRAM Contr oller

The MCF5249 DRAM controller prades a glueless intexte for up to tw banks of DRAM, each of which
can be up to 32 Mbyte$he controller supports a 16-bit datasbA unique addressing scheme alfofor
increases in system memory size without rerouting address lines wimithgeboards.The controller
operates in page mode, non-page mode, arst-page mode and supports SDRAMSs.

1.5.7 System Interface

The MCF5249 preides a glueless intexte to 16-bit port size SRAM,M, and peripheral deces with
independent programmable control of the assertion agatioe of chip-select and write-enable signals.

The MCF5249 also supportsiisting FOMs.
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1.5.8 External Bus Interface

The tus interfice controller transfers information between the ColdFire core or DMA and memory
peripherals, or other diees on the ernal lus. The eternal lus interfice proides 23 bits of addressi®
space, a 16-bit dataub, Output Enable, and Read/Write signalsis interfice implements arxeended
synchronous protocol that supportgsiing operations.

1.5.9 Serial A udio Interfaces

The MCF5249 digital audio intexte preides four serial Philips IIS/SgrEIAJ interfices. One inteate
is a 4-pin (1 bit clock, 1 ard clock, 1 data in, 1 data out), the other three imted are 3-pin (1 bit clock,
1 word clock, 1 data in or outl'he serial intedices hee no limit on minimum sampling frequenc
Maximum sampling frequegcis determined by maximum frequenen bit clock inputThis is 1/3 the
frequeng of the internal system clock.

1.5.10 IEC958 Digital A udio Interfaces

The MCF5249 has twdigital audio input intedces, and one digital audio output irded.There are four
digital audio input pins, terdigital audio output pin#&n internal multipleer selects one of the four inputs
to the digital audio input inteate.

There is one digital audio output intece lut it has tvo IEC958 outputs. One output carries the professional
“c” channel (Channel Status), and the other carries the consumer “c” cldhoitler bits (audio data, user
channel bits, &lidity flag, etc) are identical.

The IEC958 output can takhe output from the internal IEC958 generatomultiplex out one of the four
IEC958 inputs.

1.5.11 Audio Bus

The audio intedices connect to an internaishthat carries all audio data. Each regeplaces its rece2d
data on the audious and each transmitter eskdata from the audiab for transmission. Each transmitter
has a source selectister

In addition to the audio intea€es, there are six CPU accessibigsters connected to the audigsbThree

of these rgisters allev data reads from the audiogiand alle selection of the audio sourdée other three
registers pruide a write path to the audiaud and can be selected by transmitters as the audio source.
Through these masters, the CPU has access to the audio samples for processing.

Audio can be routed from a reger to a transmitter without the data being processed by the core so the
audio lus can be used as a digital audio data swikble. audio bs can also be used for audio format
corversion.

1.5.12 CD-ROM Encoder/Decoder

The MCF5249 is capable of processing COMR sectors in hardare. Processing is compliant with
CD-ROM and CD-ROM XA standards.

The CD-FOM decoder performs folleing functions in hardare:
e Sector sync recognition
« Descrambling of sectors
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* Verification of the CRC checksum for Mode 1, Modeo2ni 1, and Mode 2dfm 2 sectors
» Third-layer error correction is not performed
The CD-FOM encoder performs folleing functions in hardare:
» Sector sync recognition
e Scrambling of sectors
¢ Insertion of the CRC checksum for Mode 1, Modeonir1, and Mode 2d¥m 2 sectors.

* Third-layer error encoding needs to be done in oW his can use approximately 5-10 MHz of
performance for single-speed.

1.5.13 Dual UART Module

Two full-duplex UARTSs with independent rece and transmitidfers are in this module. Data formats can
be 5, 6, 7, or 8 bits withven, odd, or no parifyand up to 2 stop bits in 1/16 incrementsuiFbyte recere
buffers and tw-byte transmit bffers minimize CPU service call§he Dual LART module also pnides
several errordetection and maskable-interrupt capabilities. Modem support includes request-to¥s®nd (R
and cleatto-send (CT®lines.

The system clock puides the clocking function from a programmable prescébercan select full dupke
auto-echo loopback, local loopback, and remote loopback m@tesprogrammable DualARTs can
interrupt the CPU onarious normal or errecondition eents.

1.5.14 Queued Serial P eripheral Interface QSPI

The QSPI module puides a serial peripheral intade with queued transfer capabilitysupports up to 16
stacled transfers at a time, making CPU in&riion between transfers unnecessa@rgnsfers of up to
17.5Mbits/second are possible at a CPU clock of 140 Me.QSPI supports master mode operation only

1.5.15 Timer Module

The timer module includes twgeneral-purpose timers, each of which contains a free-running 16-bit timer
for use in ag of three modes:

1. Input CaptureThis mode captures the timeaalue with an gternal eent.

2. Output CompareThis mode triggers anxeernal signal or interrupts the CPU when the timer
reaches a setlue

3. Event CounterThis mode countsx¢éernal eents.

The timer unit has an 8-bit prescaler that@igorogramming of the clock input frequgnehich is dened
from the system clock. In addition to the +1 and +16 clockvddrirom the bs clock (CPU clock / 2), the
programmable timeoutput pins either generate an aetlowv pulse or toggle the outputs.

1.5.16 IDE and Smar tMedia Interfaces

The MCF5249 systemus allavs connection of an IDE hard diskwgiand SmartMedia flash card with a
minimum of external hardware.The eternal hardware consists ofus huffers for address and data and are
intended to reduce the load on this land preent SDRAM and Flash accesses to prapagpo the IDE bs.
The control signals for theuffers are generated in the MCF5249.
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1.5.17 Analog/Digital Con verter (ADC)

The four channeADC is based on the Sigma-Delta concept with 12-bit resolufiba.digital portion of
the ADC is provided internally The analog eltage comparator must be pided eternally as well as an
external intgrator circuit (resistor/capacitor) which is\dm by theADC output.A software interrupt is
provided when thé\DC measurementycle is complete.

1.5.18 Flash Memor y Card Interface

The interfice is Soym MemoryStick and SecureDigital compatible.wwer, there is no hardare support
for MagicGate ™.

1.5.19 1°C Module

The two-wire 2C bus interice, which is comlgliant with the Philip?ﬁ hus standard, is a bidirectional serial
bus that #changes data betweervaees.The C bus minimizes the interconnection betweewickes in the

end system and is best suited for applications that need occasimstaldf rapid communicatiorver short
distances among weral deices. Bus capacitance and the number of unique addresses limit the maximum
communication length and the number ofides that can be connected.

1.5.20 Chip-Selects

There are four programmable chip selects on the MCF5249:

* Two programmable chip-select outputs (CSO and CS1jgeignals that enable glueless
connection toeernal memory and peripheral circuithe base address, access permissions, and
automatic wait-state insertion are programmable with configuratigisters.These signals also
interface to 16-bit ports.

« Two dedicated chip selects (CS2 and CS3) are used for the IDE and/or SmartMeaieeinterf
CSO0 is actie after reset to pvide boot-up from eternal FLASH/FOM.

1.5.21 GPIO Interface

A total of 44 General Purpose inputs and 46 General Purpose outputaikel@These are multipled
with various other signals. Eight of the GPIO inputeehadge sensite interrupt capability

1.5.22 Interrupt Contr oller

The interrupt controller prades usefprogrammable control of a total of 57 interruftisere are 49 internal
interrupt sources. In addition, there are 8 GPIOs where interrupts can be generated on the alimg or f
edge of the pinAll interrupts are auteectored and interruptyels are programmable.

1.5.23 JTAG

To help with system diagnostics and mauwdiring testing, the MCF5249 includes dedicated
useraccessible test logic that complies with the IEEE 1149.1A standard for boundary scan testidility
referred to as JoifMestAction Group, or JAG. For more information, refer to the IEEE 1149.1A standard.
Motorola pravides BSDL files for JAG testing.
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1.5.24 System Deb ug Interface

The ColdFire processor core degpintertice supports real-time instruction trace andudelplus
background-dallg modeA background-delg mode (BDM) interdice preides system dely.

In real-time instruction trace, four status linesviule information on processor adty in real time (PST
pins).A four-bit wide delig data bs (DDATA) displays operand data and change-of+fmldresses, which
helps track the machiretynamic recution path.

1.5.25 Crystal and On-c hip PLL

Typically, an eternal 16.92 MHz or 33.86 MHz clock input is used for CD R/W applications, while an
11.2896 MHz clock is more practical for Portable CD player applicationsveléng the on-chip
programmable PLL, which generates the processor clockysalioe use of almost yrow frequeny
external clock (5-35 MHz).

Two clock outputs (MCLK1 and MCLK2) are proed for use af\udio Master Clock.The output
frequencies of both outputs are programmable to Fxtal, Fxtal/2, Fxtal/3, and Fittel®Bxtal/3 option is
only available when the 33.86 MHz crystal is connected.

The MCF5249 support¢CO operation of the oscillator by means of a 16-bit pulse density modulation
output. Using this mode, it is possible to lock the oscillator to the freguran incoming IEC958 or IIS
signal.The maximum trim depends on the type and design of the oscillgpically a trim of +/- 100 ppm

can be achieed with a crystal oscillator andier +/- 1000 ppm with an LC oscillator

1.6 General Device Inf ormation
The MCF5249 isailable in a 160-pin MAP BGA package, or a 144-pin QFP package.

1.7 Documentation

Table?2 lists the documents that pide a complete description of the MCF5249 and are required to design
properly with the part. Documentation ivadlable from a local Motorola distuitor, a Motorola
semiconductor salesfafe, a Motorola Literature Distriltion Centeror through the Motorola evld-wide

web address at http://wwwmotorola.com/semiconductors.

Table 2. MCF5249 Documentation

Document Name Order Number
ColdFire Family Programmer’s Reference Manual CFPRM/D
Version 2/2M ColdFire Core Processor User's Manual COLDFIRE2UM/D
Version 2/2M ColdFire Core Processor User’s Manual Addendum COLDFIRE2UMAD/D
MCF5249 User’s Manual MCF5249UM/D
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