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The ColdFire® Family
of 32-bit Microprocessors

Freescale Semiconductor’s
ColdFire® Family of Microprocessors
Is All About Innovation

Freescale Semiconductor brings revolutionary
ideas to the world through products that make life
easier, more productive and now, even more
connected. The ColdFire microprocessor family
contributes to this movement, playing a key role in
Freescale’s 32-bit family for the past eight years.
Manufacturers of embedded products—ranging
from industrial automation systems to inkjet
printers and MP3 players—have trusted ColdFire
embedded controllers to help get their products
to market quickly and cost-effectively. Aggressive
price/performance points, integrated standard

32-BIT STANDARD PRODUCTS ROADMAP

Performance

MCF5206e

2004

products and comprehensive development tools
provide system designers with the means and the
freedom to create distinctive solutions that meet
their customers’ needs.

The small, highly integrated ColdFire
microprocessors are 100 percent synthesizable
so they are easily adaptable to new process
technologies and easily integrated with memories,
system modules and communications peripherals.
The variable-length RISC architecture gives
designers greater flexibility and exceptional code
density. Efficient use of on-chip memory means
designers don't have to sacrifice performance

to keep system costs in line.
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Except for historical information, all of the expectations and assumptions contained in the foregoing are forward-looking statements
involving risk and uncertainties. Important factors that could cause actual results to differ materially from such forward-looking
statements, include but are not limited to, the competitive environment for our products, changes of rates of all related services and
legislation that may affect the industry. For additional information regarding these and other risks associated with the Company’s

business, refer to the Company's reports with the SEC.

The Embedded
Technology Leader

Freescale’s embedded
leadership position—the result
of continuous innovative
technology—provides
customers with the opportunity
to build market share in an
evolving industry.

Freescale’s vast technology
library completes the ColdFire
architecture by enabling a
product portfolio that offers

a broad mix of performance,
price, integration and
debugging capabilities.

From microcontrollers

to integrated processors,

with performance levels
ranging from 10 to 400+ MIPS
and suggested retail pricing
starting below $5—the ColdFire
Family has something to meet
your needs, whatever your
system performance and
integration requirements

may be.
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8K I/D 3 UARTS, 8
159 16 KB 1 opt FEC 8 16-ch. Dggﬁ?f
- 11°C, 1 QSPI Up to 50
- 3 UARTS, Upto 16
76 Up to 32 KB 11°C, 1 QSPI 0 4-ch. -
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= 12C Opt Encryption Upto 113
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) SDRAM
- 1 USB, 1 QSPI Up to 61
2KBI 3 UARTS, 8 + 4 DMA SDR
76 64 KB 11C, 7 4-ch. SDRAM
Up to 512 KB 1 FEC, 1 CAN Up to 150
8 KB U 2 SDR
75 4KB 2 g"l‘QRCTS' 8 4-ch. SDRAM,
- 16 FPM, EDO
3 UARTS,
16 KB 5 J
112C, 1 FECs, ~ DDR/SDR
211 32_KB QSPI USB 20, Up to 94 16-ch. SDRAM
opt. CAN, SSI
16 KB 3 UARTS,
211 32 KB 1 1°C, QSPI, Up to 62 16-ch. DIBIIEDIR
SDRAM
- ssi
16 KB, 8 KB D 1 UART, 2 SDR
316 1 USART, 8 4-ch. SDRAM,
- 11°C 16 FPM, EDO
4 PSCs,
410 52 KBS; %KB © Up to 2 FECs, 2 6ok DDR/SDR
. 112C, 1 PCI, o toGEa en- SDRAM
1 DSPI, opt. USB 2.0 P
4 PSCs,
o 82 KBBE i"éKB 2 Up to 2 FECs, 2 TG DDR/SDR
11°C, 1 PCI, 1 DSP], : SDRAM
- Up to 99

A Peripheral Mix That Gets

You Connected

How would you like to connect? Ethernet?
USB? PCI? CAN? The ColdFire Family

opt. USB 2.0, 2 CANs

with protection. The ColdFire family of 32-bit
processors is uniquely positioned to deliver

piece of silicon.

has you covered. ColdFire processors are

specifically targeted at network-connected

control, connectivity and security within one

ColdFire: Established Success to

Operating

Operating

control applications: medical instrumentation
devices, POS clients, security systems,
building/home automation networks, process
control equipment and factory automation
applications, all of which require connection

Help Lead the Future

The ColdFire Family has established its
success with products that offer unparalleled
integration and debugging capabilities
across a wide range of performance and
price options. Thanks to the widespread

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc. 2006

USCFPRODFS
REV 7

Frequenc icati
Voltage (h(}ll:-iz) Yy Applications
Vacuum System
3.3V 40, 54 Controllers, Printer
and LAN Interfaces
Imaging Systems,
2255\/\'/ %"é\’_’.",) 166 POS Printers, Networking,
: Medical Equipment
3.3V 66, 80 Low Power Entry-Level
POS, Vending,
3.3V 66 Industrial Control,
Security
1.5V, 80, 100, Motor Control,
3.3V 150 Industrial Control
Digital Audio,
1.8V, é |
3.3V 140 Industrial Qontrol,
Imaging
15V POS, Security,
o) 100 Networking, Gaming,
3.3V
Medical
Imaging Systems,
3.3V 66 Security, Networking,
Telecommunications
1.5V, POS, Security,
3.3V 133, 166 Networking, Gaming,
(2.5V DDR) Medical
Networking,
3.3V 66, 80 Industrial Control,
Security
Printer Servers,
3.3V 66, 90 Barcode Printers,
DVB Boxes
1.5V, POS, Security/Access,
3.3V 240 Control, Health Care,
Building and Factory Automation
1.5V, VolIP, Security/Access,
3.3V 240 Control, Health Care,
Building and Factory Automation
1.8V Mediaweb Boxes,
o 162, 220 Digital Video Recorders,
3.3V
Telecom Cards
1.5V, POS, Network-
3.3V 200, 266 Attached Storage,
(2.5V DDR) Security/Access Control
1.5V, Building and
3.3V 166, 200 Factory Automation,
(2.5V DDR) Process Control Equipment

adoption of ColdFire devices, the architecture
has comprehensive development tools
support. The ColdFire product development
tools—compilers, assemblers, linkers,
debuggers, code converters, simulators

and evaluation kits—help accelerate design
cycles so products can get to market quickly.
If you're in a market where fast cycle time
and low system cost give your products

a competitive edge, the ColdFire Family

is the solution you need for success.
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ColdFire® Embedded Controllers

ColdFire Development Tools

Freescale Semiconductor
Axiom

FSI Systems

Logic Product Development
NetBurner

Intec Automation

Accelerated Technology/Mentor Graphics
eCosCentric
ExpressLogic

Green Hills Software, Inc.
InterNiche Technologies
Linux

MicroDigital

MQX Embedded
NetBurner

Quadros Systems, Inc.
Wind River Systems Inc.
pClinux

Accelerated Technology/Mentor Graphics
CodeWarrior™ tools

GNU

Green Hills Software, Inc.

P&E Microcomputer Systems

NetBurner

Wind River Systems Inc.

Accelerated Technology/Mentor Graphics
ExpressLogic

Freescale

Green Hills Software, Inc.
InterNiche Technologies
Ixxat

Micro APL

Mocana Corporation
MQX Embedded
NetBurner

OpenTCP

Quadros Systems, Inc.
Wind River Systems Inc.

ASH WARE, Inc. (eTPU)
Byte Craft Limited (eTPU)
Freescale (eTPU)

Nano-X (LCD)

Swell Software (LCD)

www.freescale.com
www.axiom.com
www.fsisys.com
www.logicpd.com
www.netburner.com
www.steroidmicros.com

www.acceleratedtechnology.com
www.ecoscentric.com
www.rtos.com
www.ghs.com
www.iniche.com
www.linux.com
www.smx-rtos.com
www.mgxembedded.com
www.netburner.com
www.quadros.com
www.windriver.com
www.uclinux.org

www.acceleratedtechnology.com
www.metrowerks.com
www.gnu.org

www.ghs.com
WWW.pemicro.com
www.netburner.com
www.windriver.com

www.acceleratedtechnology.com
www.rtos.com
www.freescale.com
www.ghs.com
www.iniche.com
www.ixxat.com
www.microapl.com
www.mocana.com
www.mgxembedded.com
www.netburner.com
www.opentcp.org
www.quadros.com
www.windriver.com

www.ashware.com
www.bytecraft.com
www.freescale.com
www.microwindows.org
www.swellsoftware.com

Overview

Freescale Semiconductor's
ColdFire® family of 32-bit
microprocessors is backed by an
unbeatable selection of
development tools, both from
Freescale and the industry's
leading third-party vendors.
These tools help you get the most
out of Freescale processors in all
phases of the design process.
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ColdFire Evaluation/Development Boards and Systems

> M5206EC3
Evaluation System for the MCF5206e

> M5208EVB
Evaluation System for the MCF5207
and MCF5208

> M5213EVB
Evaluation System for the MCF5211,
MCF5212 and MCF5213

> M523xEVB

Evaluation System for the MCF523x Family

> M5249C3
Evaluation System for the MCF5249

ColdFire Low-Cost Development Systems

> M5206ELITE
Low-Cost Board for the MCF5206¢e

> M5211DEMO
Low-Cost Kit for the MCF5211

> M5235BCC

> M5271EVB
Evaluation System for the
MCF5270 and MCF5271

> M5272C3
Design Evaluation System
for the MCF5272

> M5275EVB
Evaluation System for the
MCF5274/L and MCF5275/L

> M5282EVB
Evaluation Board for the MCF5214/16
and MCF5280/81/82

> M5270PROMO
Lite Low-Cost Kit for the MCF5270

> M5282LITE
Low-Cost Board for the MCF5282

> M5282LITEKIT

> M5307C3
Evaluation System for the MCF5307

> M5329EVB
Evaluation System for the MCF532x Family

> M5373EVB
Evaluation System for the MCF537x Family

> M5407C3
Evaluation System for the MCF5407

> M5475EVB
Evaluation System for the MCF547x Family

> M5485EVB
Evaluation System for the MCF548x Family

> M5474LITEKit
Low-Cost Board for the MCF547x Family

> M5484LITEkit
Low-Cost Board for the MCF548x Family

> NB5270PRO

Low-Cost Board—Business Card Full Low-Cost Kit for the MCF5270

Computer—for the MCF5235

> M5235BCCkit
Low-Cost Development Kit
for the MCF5235

Low-Cost Development Kit
for the MCF5282

PRODUCTION-READY MODULES

M5329AFE 32 0 X X X MCF5329CVM240
M5329BFE 32 16 X X X MCF5329CVM240
M5475AFE 64 0 X = = MCF5475ZP266
M5475BFE 64 16 X = = MCF54752P266
M5475CFE 64 16 X X X MCF5475ZP266
M5475DFE 64 0 X = X MCF54752P266
M5475EFE 64 0 X X X MCF5475ZP266
M5475FFE 128 32 X X X MCF54752P266
M5485AFE 64 0 X = = MCF5485CZP200
M5485BFE 64 16 X = = MCF5485CZP200
M5485CFE 64 16 X X X MCF5485CZP200
M5485DFE 64 0 X = X MCF5485CZP200
M5485EFE 64 0 X X X MCF5485CZP200
M5485FFE 128 32 X X X MCF5485CZP200

MOD5270: MCF5270 processor, 10/100 Ethernet RJ-45, 2 MB SDRAM/512 KB Flash, three UARTSs, address/data bus, QSPI, I°C, CS, GPIO

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.
© Freescale Semiconductor, Inc. 2006
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ColdFire® Embedded Controllers

MCF5206e

The embedded market is growing at an
unprecedented rate, with the average
consumer coming into contact with 350
semiconductors a day. The proliferation

of electronics in our daily lives brings
added challenges to the designer in finding
the optimum solution for their system.

By delivering on the development roadmap
for the ColdFire® Family, Freescale
Semiconductor provides room to grow and
powerful new capabilities for designers
who are eager to create advanced
electronic products while leveraging

previous technology investments.

A High-Performance,
Cost-Effective Solution

Freescale's ColdFire MCF5206e 32-bit
integrated microprocessor, an enhanced
version of the popular MCF5206, combines
a Version 2 (V2) ColdFire core with
peripheral functions such as a DRAM
controller, timers, parallel and serial

interfaces and system integration.

Designed for embedded control applications,
such as electronic point-of-sale (EPOS)
terminals, vacuum system controllers, I/O
controllers for gaming machines, local area
network (LAN) interfaces, I/O cards or
closed-circuit television (CCTV) cameras,
the MCF5206¢ is a cost-effective,
high-performance 54 MHz solution that

is engineered to help designers get to
market fast. These features on the
MCF5206e provide ease of use through
integration on a single chip, reducing

overall design time. Enhancements from

the MCF5206 version include 4 KB |-Cache
and 8 KB SRAM, increased frequency, a
multiplier-accumulator (MAC) unit, hardware

divide and a two-channel DMA controller.

What's the bottom line? The MCF5206¢ is
engineered to deliver enhanced system
performance without impacting the low overall
system costs or rapid development times
you've come to expect from the

ColdFire Family.

Impressive System Performance

The additional MAC module and hardware
divide help to significantly increase
performance of complex arithmetic functions
common to DSP applications. On-chip
instruction cache and SRAM with one-cycle
access to critical code and data help further

accelerate program performance.

For 68K users, the MCF5206e offers more
than six times the performance of the
MC68340 with a similar peripheral set and
up to 15 times the performance of the
MC68306. The MCF5206¢’s package,
pinout and integration mix also create a fully
compatible upgrade path for current
MCF5206 designs and result in an almost

threefold improvement in performance.

7
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Integrated Peripherals Help
Reduce Overall System Costs
and Time to Market

The MCF5206e offers memory and
peripheral integration that drives a
dramatic reduction in time to market and
system costs. It works like this: Features
common to embedded applications—
DMA controllers, timers, a DRAM
controller, universal asynchronous
receiver/transmitters (UARTSs), on-chip
memories—are integrated using advanced
process technologies, so system design
and implementation time is minimized.
With the MCF5206¢, Freescale also
packages common system functions
on-chip and provides glueless interfaces
to 8-bit, 16-bit and 32-bit DRAM,
eliminating external logic. SRAM offers
very high-speed on-chip memory access,
and general-purpose input/output (GPIO)
pins give you additional flexibility.
MCF5206e Features

> Version 2 (V2) ColdFire core

> MAC module and hardware divide unit

Leverage Your
Technology Investment

By leveraging your existing development
tools and software, the MCF5206e helps
protect the resources you've already
invested in 68K and ColdFire
microprocessor technology and training.
For example, customers migrating from
68K to ColdFire microprocessors can
access code translation and emulation
tools, free of charge to registered users,
to modify and reuse 68K assembly code.

> 4 KB direct-mapped |-Cache

> Industry-leading debug module
offering both background and
real-time capability

> 8 KB on-chip SRAM

> DRAM controller; supports Extended
Data Out (EDO) DRAM and page
mode DRAM

> Two-channel DMA controller
> Two UARTs

> Dual 16-bit general-purpose
multimode timers

> I2C interface

> 8-bit general-purpose parallel I/O port

MCF5206e Product Specifications
> 50 (Dhrystone 2.1) MIPS @ 54 MHz

> Available at 40 MHz and 54 MHz
> 0°C to +70°C operating temperature

> -40°C to +85°C operating temperature
(40 MHz)

> Implemented in 0.35 um
Triple Layer Metal (TLM)

> 3.3V supply/5.0V-tolerant I/O
> 160-pin QFP package
> Pin-compatible with MCF5206

The 100-percent synthesizable ColdFire
Family helps to protect your investment in
technology and training well into

the future. Even better, the ColdFire
Family, including the MCF5206e, gives
you the freedom to experiment with
powerful capabilities and opens up more
possibilities to design visionary electronic
products, without sacrificing system costs

or time to market.

MCF5206e BLOCK DIAGRAM

12C 4 DMAs Timers

UART UART

We Take the Risk Out of Change
With the MCF5206e, you can build more
performance into your products and still get

them to market faster than your competition.

The innovative ColdFire Family has been a key
member of Freescale's 32-bit family of products
for more than eight years. And the ColdFire
Family development roadmap helps ensure that
your creativity, time and resources are protected

into the future.

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners. <
© Freescale Semiconductor, Inc. 2006
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ColdFire® Embedded Controllers
Fact Sheet

MCF520x

Overview
The marketplace for lower-end connectivity and
control applications is at a crossroads. The
demand for improved performance is pushing
developers to the 32-bit microprocessor, while
the stringent low power and low cost restrictions
remain paramount in the development process.
Freescale Semiconductor gives the product
designer the opportunity to drive straight-ahead
with the next-generation of MCF520x ColdFire®
embedded controllers. The MCF5207 and
MCF5208 embedded controllers combine
exceptional performance and integration with
low-power characteristics and system cost
efficiencies. Built with the Version 2 ColdFire core,
these two embedded controllers deliver 159 MIPS
(Dhrystone 2.1) at 166 MHz and include the
enhanced multiply-accumulate (eMAC) unit,
resulting in DSP-like functionality. Furthermore,
these devices are optimized for low-power
applications with several low-power modes

and a low-frequency clock divider.

Big Punch, Small Cost

Adding advanced capabilities to the breadth of
ColdFire devices, the MCF5207 and MCF5208
embedded controllers start at a suggested resale
of US$4.99 in 10,000 piece quantities. Answering
the call for low system cost, the new devices

each feature a flexible memory controller, allowing
the options of attaching a combination of

external SRAM, Flash memory and a choice of
single-data rate (SDR), double-data rate (DDR)

or mobile-double-data rate (M-DDR) SDRAM
memory. The MCF5207 and MCF5208 embedded
controllers integrate the standard ColdFire
communications peripherals, including three
universal asynchronous receiver/transmitters
(UARTSs) for medium and long distance
connections, an inter-integrated circuit (1°C) and
queued serial peripheral interface (QSPI) for

in-system communication to connected peripherals.

In addition, the MCF5208 embedded controller
features a 10/100 Fast Ethernet Controller.

Delivering ColdFire

to Volume-Driven Markets

The MCF520x family of ColdFire
embedded controllers extends the long
and distinguished line of 68K and
ColdFire-based processors that dates
back to the introduction of the MC68000
in 1979. With the introduction of the
MCF5207 and MCF5208 embedded
controllers, Freescale enables a new
customer community to design volume
applications affordably and attractively
with 32-bit performance and integration.
Moreover, the seamless ColdFire roadmap
to the high end means customers can
continue to rely on the Freescale ColdFire
Family across their entire product offerings.
Freescale's dedication to the ColdFire
family of processors for control applications
means customers can feel secure that
they are designing in quality with a long
product lifetime.

Easy-to-Use Product

Development System

The cost-effective, fully functional and
easy-to-use M5208EVB development kit
simplifies MCF5207 and MCF5208
embedded controllers product development
and speeds customers to market. Each kit
includes open source software and a
CodeWarrior™ Special Edition suite for
ColdFire. The MCF5207 and MCF5208
embedded controllers also benefit from
extensive software support from Freescale's
leading third-party tools partners. With a
suggested resale price of US$349, the
M5208EVB features full access to the
196-pin fully integrated MCF5208
embedded controller and integrates the
MC13192 ZigBee™-ready transceiver

with integrated antenna.
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MCF520x Family

Temperature
S Key s E

MCF5207 and MCF5208 Block Diagram

PLL GPIO JTAG
3 UARTs, EMAC, QSPI, I°C
) ) »I'C, 196 MAPBGA 166 MH 6.49
MCF5208  -40°C to 85°C  10/100 FEC, DDR/SDR SDRAMC, z 3
160 QFP 166 MHz $ 7.69
16 KB SRAM, 8 KB C-Cache 4-ch, T6eeh
. -Cl
3 UARTs, EMAC, QSPI, I’C 32-bit 1’C DMA UART
ano . ) ) 0lR% 144 LOFP 166 MHz $ 6.69 Timer
MCF5207  -40°C to 85°C DDR/SDR SDRAMC, 144 MAPBGA 166 MHz $ 4.99
16 KB SRAM, 8 KB C-Cache
2 UARTs, MAC, I°C,
MCF5206E  -40°C to 85°C EDO/FPM DRAMG 16oQFp ~ 24MHz  $869 UART UART
g 40MHz $6.99
8 KB SRAM, 4 KB |-Cache m—
Optional
2 UARTS, MAC, |QC' 33 MHz $1 1.52 Additional Module
MCF5206  -40°C to 85°C EDO/FPM DRAMC, 160 QFP 25 MHz  $10.20
5128 SRAM, 512B I-Cache 16 MHz  $9.27
M5208EVB MCF5207/08 Development Kit $349
M5206EC3 MCF5206E Development Kit $549

*Freescale Suggested Resale Price.
DDR/SDR

System SDRAM
Bus Controller

Controller and
Chip Selects

V2
ColdFire®
Core

MCF5207 and MCF5208 Specifications
> ColdFire V2 Core

= Up to 159 (Dhrystone 2.1) MIPS @ 166 MHz
* Enhanced MAC Module and HW Divide

* Low-Power Optimization
> Integration

= 8K bytes I/D-Cache

= 16K bytes SRAM

= Optional 10/100 Ethernet MAC (MCF5208 only)
= 3 UARTs

= Queued Serial Peripheral Interface (QSPI)

= I>)C bus interface

= 4 ch. 32-bit timers with DMA support

= 16 ch. DMA controller

= 16-bit DDR / 32-bit SDR SDRAM controller
= Up to 50 General-Purpose 1/0

= System Integration (PLL, SW Watchdog)

= 1.5V core, 2.5V DDR, 3.3V I/O voltages

MCF5207 and MCF5208 Key Features
> Fast Ethernet Controller

> Low power modes and
low-frequency clock divider

> Memory Flexibility: Supports SDR, DDR,

> Availability Mobile-DDR SDRAM

« Temperature Range: -40°C to +85°C > Upward-compatible ColdFire Roadmap

> Big Punch, Small Cost: 166MHz with
eMAC for DSP-like functionality

= Package Options:
» MCF5208: 196-ball MAPBGA and 160-pin QFP

» MCF5207: 144-ball MAPBGA and 144-pin LQFP > Long Product Lifetime

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names *
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are the property of their respective owners. These products incorporate SuperFlash” technology licensed from SST. & P
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ColdFire® Embedded Controllers
Fact Sheet

MCF521x Fami

Overview

Pressing its leadership in 32-bit processing
into new territory, Freescale Semiconductor
introduces a single-chip solution to address
the need for a cost-sensitive, low-power,
32-bit microcontroller that fills the gap
between existing 16-bit and 32-bit products.
Applications requiring traditional general
purpose microcontroller functionality have
rising computational performance and memory
requirements. The challenge is to provide a
microcontroller that offers it all—low-power
operation in small footprint configurations with
options for computational-intensive tasks.
There is also a requirement for a roadmap
with seamless migration that includes

robust full-featured embedded controllers.
Freescale’s MCF521x embedded controller
family encompasses all this and more.

It features power management options and
low-power modes along with right-sized
feature sets offering a host of peripherals
commonly used in microcontroller applications.

Trends

As a competitive advantage in the embedded
marketplace becomes harder to secure,
protecting a company's intellectual property (IP)
becomes more critical. The robust and secure
flash technology offered by the MCF521x family
of embedded controllers gives designers a

tool for protecting intellectual property. For
applications requiring code security, the
MCF521x family of embedded controllers offers
a single-chip solution with up to 256 KB of high
performance, near-single access, interleaved
and securable embedded Flash memory.
Moreover, the MCF521x embedded controller
communication peripherals provide easy
connection to other systems. Three universal
asynchronous receiver/transmitters (UARTSs)
enable medium to long-distance communication

to other control systems or computers.

An inter-integrated circuit (1°C) and
queued serial peripheral interface (QSPI)
enable in-system communication to
connected peripherals and systems,
including LCDs and keyboards. All this

is offered along with the high performance
V2 ColdFire core that even incorporates a
multiply and accumulate module (MAC)
for DSP-like operation.

Building on years of experience in
industrial control and communications,
the MCF521x embedded controller family
adds to a portfolio that today includes
32-bit embedded controllers with Flash
memory and on-chip Ethernet and CAN
networking interfaces as well as 16-bit
microcontrollers that offer optimized
system solutions with Ethernet and
Physical interfaces for complete
networking solutions. The MCF521x
family of embedded controllers offers

designers a powerful, cost-effective
solution with a variety of supporting
software and development tools that ease
the transition into 32-bit technology.

Tools and Support

The ColdFire embedded controller family
benefits from extensive support by
world-class development tools suites
offered through leading third-party tools
developers. The MCF5213EVB
development system includes, at no extra
cost, CodeWarrior Special Edition
software in each kit and professional tools
and systems from such partners as Green
Hills, Wind River Systems, Accelerated
Technology, ARC and others. The open
source software and graphical initialization
tools used in the MCF5213EVB system
make no-cost development easy

to get and easy to use.
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MCF521x Family

RS 128 KB/ 3 UARTS, ’C, QSPI, 16-bit, 32-bit,  64-pin LOFP 66 $4.99
16 KB PWM timers, A/D 81-ball MAPBGA 80 $5.50
MCF5212 256 KB/ 3 UARTS, I°C, QSPI, 16-bit, 32-bit,  64-pin LQFP 66 $6.25
32 KB PWM timers, A/D 81-ball MAPBGA 80 $6.70
S A 3 UARTS, IC, QSPI, 16-bit, 32-bit, 81-ball MAPBGA, 80 $7.59
e PWM timers, A/D, CAN 100-pin LQFP 80 $7.69

256 KB/ 3 UARTS, I°C, QSPI, 16-bit, 32-bit, 956-ball
MCF5214 64 KB PWM Timers, DMA, A/D, CAN MAPBGA 8¢ $le130

512 KB/ 3 UARTS, °C, QSPI, 16-bit, 382-bit 256-ball

y ] 1l y v 66

MCF5216 64 KB PWM Timers, DMA, A/D, CAN MAPBGA $14.88
M5213EVB MCF5213/12/11 Eval Board $299

*Freescale Suggested Resale Price.

MCF521x Specifications

> ColdFire® V2 Core

> Temperature range: -40°C to +85°C

> Up to 76 (Dhrystone 2.1) MIPS @ 80 MHz

> MAC Module and HW Divide

> Low-power optimization

> No external bus

Integration

> Up to 32 KB SRAM

> Up to 256 KB Flash: 100K W/E cycles, 10 years data retention

> Enhanced CAN 2.0B controller (FlexCAN) interface with 16 message buffers (5213 only)
> Three UARTs with DMA capability

> Queued serial peripheral interface (QSPI) with four peripheral chip selects
> Inter-integrated circuit (12C) bus controller

> Four 32-bit timer channels with DMA capability

> Four 16-bit timer channels for capture, compare and pulse width modulation (PWM)
> 4-channel 16-bit/8-channel 8-bit PWM generator

> Two periodic interrupt timers (PITs) for alarm and countdown timing

> 4-channel DMA controller

> 8-channel 12-bit ADC

> Up to 55 general-purpose I/O

> System integration (PLL, SW watchdog)

> Single 3.3V supply

MCF5211/12/13 Block Diagram

CAN 8-ch.,12-bit 4-ch., 32-bit
ADC Timer AR
Optional
Additional Modules
4—ch.,16-bit UART
Timer
4-ch. DMA 2-ch. PIT UART
2C 4-ch., 8-ch. QSPI
PWM

V2 System

ColdFire®

Integration
Core

256 KB
Flash

Memory Options

MCF5213 Features
> 256 KB of Embedded Flash memory

> 32 KB of static RAM
> CAN 2.0B Controller

> 14 mm x 14 mm x 1.4 mm (0.5 mm pitch)
100-pin LQFP package

> 10 mm x 10 mm x 1.6 mm (1 mm pitch)
81-ball MAPBGA package

MCF5212 Features
> 256 KB of Embedded Flash memory

> 32 KB of static RAM

> 10 mm x 10 mm x 1.6 mm (1 mm pitch)
81-ball MAPBGA package

> 10 mm x 10 mm x 1.4 mm (0.5 mm pitch)
64-pin LQFP package

MCF5211 Features
> 128 KB Embedded Flash memory

> 16 KB of static RAM

> 10 mm x 10 mm x 1.6 mm (1 mm pitch)
81-ball MAPBGA package

> 10 mm x 10 mm x 1.4 mm (0.5 mm pitch)
64-pin LQFP package

Learn More: For more information about Freescale products, please visit www.freescale.com.
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ColdFire® Embedded Controllers

MCF5214 and MCF5216

Overview

Further expanding Freescale's offering
of 32-bit Flash-based microcontrollers
based on the ColdFire® architecture,

the MCF5214 and MCF5216 combine
a popular set of control peripherals with
a selection of communications interfaces.
The control peripherals include a 10-bit
analog-to-digital converter (ADC) for
interfacing to various sensors and several
timer modules for external event
measurement, control of drivers and
actuators, generation of analog outputs
and internal software timing.

The communications peripherals enable
easy connection to other systems.
Three universal asynchronous
receiver/transmitters (UARTs) enable
medium to long distance communication
to other control systems or computers.
An inter-integrated circuit (1°C) and
serial peripheral interface (SPI) enable
in-system communication to additional
peripherals and systems such as LCD
displays and keyboards. The Controller
Area Network (CAN) interface supports
industrial and medical control buses
and protocols such as DeviceNet

and CANopen.

ColdFire Answers New Market Trends
Designers have indicated that component
availability with the right level of integration
is one of the most critical design challenges
causing changes in processor selection
today. Freescale Semiconductor continues
to anticipate market demands with its
ColdFire architecture by offering a family of
integrated solutions. This family offers built-in
versatility to address a variety of new and
emerging markets that are driving the growth

of low-cost, high-volume embedded control.

Tools Support for Fast Development
The ColdFire Family benefits from
extensive support by a world-class
development tools suite through leading

third-party tools developers.

The CodeWarrior™ for ColdFire development
tools suite from Metrowerks includes a
compiler, assembler, debugger, project
manager and build system. A trial version of

the tools is provided with the development kit.

2
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MCF5214/MCF5216 Features
> Version 2 (V2) ColdFire core

Product Specifications

MIPS at 66 MHz (executing from

> 256 KB embedded Flash memory
internal Flash)

(MCF5214)
> -40°C to +85°C ambient

> 512 KB embedded Flash memory i
operating temperature

(MCF5216)

> 64 KB of static RAM > 80 and 66 MHz available

> 9 KB I-Cache > 3.3V, 5V-tolerant I/O

> 17 mmx 17 mm x 1.6 mm 256-ball
(1 mm pitch) mold array process ball
grid array (MAPBGA) package

> SDRAM controller

> Enhanced CAN 2.0B controller
(FlexCAN) interface with
16 message buffers

> Three UARTSs with direct memory
access (DMA) capability

> Queued serial peripheral interface
(QSPI) with four peripheral chip selects

> |°C bus controller
> 8-channel, 10-bit queued ADC (QADC)

> Four 32-bit timer channels with
DMA capability

> Eight 16-bit timer channels for
capture, compare and pulse-width
modulation (PWM)

> Four periodic interrupt timers (PITs) for

alarm and countdown timing

COLDFIRE MCF521x FAMILY SELECTOR GUIDE

Part Number Speed Flash SRAM

MCF5214 66 MHZ 256 KB 64 KB
Up to 63 MIPS

MCF5216 66 MHz 512 KB 64 KB
Up to 63 MIPS

> Up to 76 (Dhrystone 2.1) at 80 MHz;

MCF5214 AND MCF5216 BLOCK DIAGRAM

PLL GPio [Hadware § jpac
Divide

QsPl UART 8'°$:' et
imer
IZE
DMAs UART 4'°$:' S
imer
CAN
8-ch.
o UART 4-ch. PIT

Additional
256 KB
Flash

SDRAM
Control
and Chip
Selects

System
Bus
Controller

V2 ColdFire® Core

Key Features 10K Sugg.

Resale Pricing

CAN, 3 UARTs, I°C, QSPI $16—66 MHz
DMA, Timers, ADC
CAN, 3 UARTs, I°C, QSPI, $14—66 MHz

DMA, Timers, ADC

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.
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ColdFire® Embedded Controllers

MCF523x Family

Overview

Offering the first ever combination of an
enhanced Time Processing Unit (eTPU) and
10/100 Ethernet MAC on the popular
Version 2 ColdFire® core, the MCF523x
Family addresses increasing application
complexity requiring more system throughput
as well as networked applications that require
a high level of communications security. This
family provides cost-effective controllers for
networked and stand-alone, complex,
real-time control applications, such as
industrial control, manufacturing equipment
and robotics.

This combination of features also provides a
natural migration path for current MC68332
Family users requiring higher performance
and/or networking support. The MCF523x
Family enables a new generation of products
with more complex, higher functionality at a
similar price point to more mature generations.

The integrated networking support with
optional hardware encryption/decryption
accelerator on the MCF523x Family allows
for easy networking of the system with other
applications and increased system security
with little impact on performance.

With constant changes in the marketplace,
customers need flexible and adaptable
systems, particularly for serial protocols.
The MCF523x devices are capable of
supporting legacy and proprietary serial
protocols as functions on the eTPU.

MCF523x BLOCK DIAGRAM

Additional
16 eTPU
Channels
12C

10/100,<
FEC 'D

Hardware
Accelerated
Encryption

CAN 2.0B 8 KB

Optional Modules I/D
Cache

The eTPU is a programmable I/O controller
with its own core and memory system,
allowing it to perform complex timing and

I/O management independently of the CPU.
The eTPU is essentially a microcontroller

all by itself. Since it was designed for the
complex /0O management required in
automotive engines, it can handle many of
the most demanding timing applications.

The eTPU enables increased overall system
performance and control of complex real-time
control systems with a single controller rather
than with multiple controllers. Some key
features of the eTPU include:

> Operates separately from the MCU

> Specialized and optimized for timing tasks to
reduce service time

> Flexible design allows any channel to run
any function

QsPI UART  “4ch, S2:bit
Timer
4-ch.
CAN2.0B  UART =
4-ch.
UART
DMA 16-ch.
eTPU
64KB emmmeeea-
SRAM 6 KB
SRAM

> Programmable in C for embedded systems

> Simulator, debugger and compiler tools
are available

Freescale Semiconductor offers a free*
library of functions, including source code
and application notes for function
development assistance.

Applications for the eTPU

The eTPU is being used to run standard and
proprietary serial communications within a
broad range of applications. Freescale
provides SPI and UART functions free* of
charge. I?°C, ARINC and others are available
from third-party vendors.

> Serial communications: UARTSs, I>C,
ARINGC, proprietary protocols

> Motor control: factory automation,
robotics, stepper motor

> Engine control: spark timing,
fuel injection
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ENHANCED TIME PROCESSOR UNIT (eTPU) DIAGRAM

Host Interface

Timer Channels

Control Scheduler
System Service Request Channel 0
Configuration Channel 1
)
Pl Channel £ Channel 2
Control g
o
Development
and Test Control Microengine
Data Memory Fetch and
Control and Dat
(Up to 8 KB) Data Decode Onirol and Uala
Execution Unit
Code Memory MDU
P! (Up to 64 KB) Code
Channel 31
To Nexus Debug

Key Features

> v2 ColdFire core with enhanced multiply
accumulate (eMAC) module with
performance up to 144 (Dhrystone
2.1) MIPS @ 150 MHz.

> 32-bit non-multiplexed bus with up to
eight chip selects (chip select support for
paged mode Flash memories)

> 64 KB of internal SRAM

> 8 KB of configurable I/D-Cache

> Two-bank SDRAM controller

> 16- or 32-channel eTPU with 6 KB of SRAM

> 10/100 Mbps bus-mastering Ethernet controller

Ordering Information

> CAN 2.0 B, optional second CAN 2.0B
(muxed with UART3)

> Three UARTs

> Queued serial peripheral interface (QSPI)

> I°C bus interface

> System integration (PLL, SW watchdog)

> Four-channel, 32-bit timers with DMA

> Four-channel DMA controller

> Optional hardware cryptography accelerator
= Random-number generator
= DES, 3DES, AES, block cipher engine
= MD5, SHA-1, HMAC, hash accelerator

Part Number Speed Features Package Temp. Ranges 10K MSRP**
MCF5235 100,150 MHz 13 /%\gghirfs':/‘l ;g’fg}f&i&n 256 MAPBGA  40°C to +85°C $15
MCF5234 100,150 MHz g “ﬁg,ﬂsg,c?éﬂ; ::ef& :(T:PU' 256 MAPBGA  40°C to +85°C $13
MCF5233 100,150 MHz 3 UARTs, 2 CAN, 32-ch. eTPU 256 MAPBGA  -40°C to +85°C $13
MCF5232 S 3 UARTS, CAN, 16-ch. 6TPU ‘Q?G“SASFBF‘?A 40°C to +85°C $10

*Subject to license and registration. **Manufacturer's Suggested Resale Price.

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.
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Tools Support for
Fast Development

An extensive migration support
plan is available for current
MC68332 customers ready to
take advantage of the enhanced
performance on the MCF523x
products. In addition, the
ColdFire Family benefits from
extensive support by a
world-class development tools
suite from Freescale, Green
Hills Software and Wind River®
Systems as well as other
leading third-party tools
developers. ASH WARE and
Byte Craft Limited offer specific
code development systems to
support the eTPU.

An eTPU Developers Kit

is available for those who
want to participate in software
development for the eTPU.

The eTPU Developers Kit is
a complete development
package with:

> C compiler from Byte Craft

> Simulator and debugger
from ASH WARE

> M523xEVB evaluation board
with the eTPU for testing
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ColdFire® Embedded Controllers

MCF5249

New Trends Call
for New Technology

While sales of consumer electronics and
home audio devices are growing, and the
popularity of the low-cost, high-capacity
MP3 format is increasing, Freescale
Semiconductor is keeping pace with
innovative devices that address these
trends. The MCF5249 ColdFire®
microprocessor has entered the market
at a time when a convergence is taking
place between home audio electronics
and computer technologies. At the same
time, Freescale has positioned this
advanced ColdFire device for many other
growing markets such as security and
biometrics for fingerprint recognition

and iris scanning applications. Many
corporations, educational facilities,

law enforcement and public transport
authorities are placing increased
emphasis and investment in the
protection of their staff and assets.
Accordingly, the use of biometric security
is expected to grow exponentially over

the next few years.

Enhanced Features Open the Door
to New Possibilities

Freescale's ColdFire MCF5249 32-bit
integrated microprocessor, based on the
Version 2 (V2) ColdFire core, includes new
features that are ideal for any application that
requires significant control processing for file
management, signal processing and data
buffering. In fact, the MCF5249, with up to
125 Dhrystone 2.1 MIPS at 140 MHz, is
diverse enough to drive a wide range of
applications, everything from digital audio to

security to industrial control.

The MCF5249 is uniquely designed to
enable fewer system components and,
with low system power requirements,
products with a longer battery life.
Additionally, its integrated features
keep development costs low and time

to market short.

The MCF5249 also protects the investments
you've already made in technology and
training. With its seamless, fully compatible
upgrade path, the MCF5249 is an attractive
option for MCF5206¢ users looking to add

performance and capabilities.

Price Performance That’s Hard to Beat
While the MCF5249 is well suited for the
digital audio market, advanced features make

it a good fit for many industrial control

applications, such as information kiosks,
security and biometrics. The advanced
features include an enhanced
Multiply-Accumulate (eMAC) unit, 96 KB of
on-chip SRAM, 8 KB |-Cache, serial interfaces,
a 12-bit analog-to-digital converter (ADC),

a four-channel direct memory access (DMA),
timers, general-purpose input/output (GPIO)
lines, system integration and a glueless
SDRAM controller.

The MCF5249, our highest performing V2
yet, gives you flexibility to cost-effectively
design the feature-rich products your
customers demand in significantly less time.
New Features Give You

More Design Options

The MCF5249 includes exciting
enhancements—serial audio ports compatible
with industry-standard formats, CD-ROM
block decoder/encoder, SPDIF/EBU
transmitter/receiver, Flash media interface,
IDE master interface—that eliminate the need
for additional audio interfaces. The innovative
on-chip audio bus allows a direct connection
between audio interfaces with no intervention
from the CPU, adding even more intelligence
to this smart device. The ColdFire Family is
designed to accelerate system design time

and reduce development costs.
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MCF5249 Features = Two I°C transmitter/receivers
> V2 ColdFire processor core = Hard disk drive interface

> 8 KB instruction cache * Flash media interface

> 96 KB SRAM > System integration (Phase-Lock

> oMAC unit Loop, software watchdog)

. - . > Doze mode and variable
> Hardware integer divide unit )
frequency operation

> Industry-leading debug module
MCF5249 Product Specifications

> Up to 125 (Dhrystone 2.1) MIPS at
140 MHz

offering both background and
real-time capability

> Integrated processor

> -40°C to +85°C operating temperature
= SDRAM controller

- e haleserekn > Requires 1.8V and 3.3V power supply

universal asynchronous S

. . Package:
receiver/transmitters (UARTs)

- = 160-pin MAPBGA
= Two I°C interfaces package—MCF5249
. Queued serial peripheral » 144-pin LQFP
interface (QSPI) package—MCF5249L
= Four-channel DMA
(two internal/two external)
= 12-bit ADC
= Two independent 16-bit timers
= Chip selects
= 16-bit GPIOs
= CD-ROM block decoder/encoder
= CD text interface
= Sony Phillips Digital Interface
(SPDIF)/EBU transmitter/receiver
Flexibility to Meet Your The innovative ColdFire Family has been a

Customers’ Needs
The MCF5249 incorporates advanced

key member of Freescale's 32-bit family of

products for more than eight years. And

Eemeiegles el etlow ven o (el the ColdFire Family development roadmap

greater performance into your products L
ensures your creativity, time and resources

and get them to market faster than are protected into the future.

your competition.

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
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MCF5249 BLOCK DIAGRAM

IDE 12-bit Flash Media SPDIF/EBU
Interface ADC Interface Rx/Tx
1°C
2,
QSPI 12C °’C Rx/Tx
DMAs/ CD-ROM
Timers UART U Block E/D

8 KB
|I-Cache

SDRAM
Controller
and

V2 System
ColdFire® Bus

Core Controller Chip Selects

A Seamless Migration Path Protects Your
Technology Investment

By leveraging your existing development tools
and software, the MCF5249 protects the
resources you've already invested in 68K and
ColdFire microprocessor technology and
training. For example, when you move from 68K
to ColdFire microprocessors, you can use code
translation and emulation tools, free of charge to
registered users, to modify and reuse 68K

assembly code.

The 100-percent synthesizable ColdFire Family
secures your investment in technology and
training well into the future. Even better, the
ColdFire family of microprocessors, including
the MCF5249, gives you the freedom to
experiment with powerful capabilities for
visionary electronic products, without

sacrificing system costs or time to market.
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ColdFire® Embedded Controllers

MCF527x Family

Overview

While the lower-end connectivity and
networking market space requires solutions
with the system performance and high
integration benefits of a 32-bit
microprocessor, it also brings more power
and cost constraints. To meet those various
needs, Freescale Semiconductor expands
the MCF527x family of microprocessors with
a menu of devices that combine higher
integration and lower cost options in
addition to delivering a new level of
performance on the Version 2 ColdFire®
core with up to 159 MIPS (Dhrystone 2.1) at
166 MHz.

The advanced MCF527x family members are
offered in low-power, high-performance
0.13p technology and build upon the widely
used peripheral mix of the popular
MCF5272 ColdFire microprocessor by
adding more connectivity options and
encryption capability.

These highly integrated microprocessors
also feature an enhanced multiplier-
accumulator (eMAC) unit and large on-chip
memory with 64 KB SRAM and 8 KB or
16 KB configurable cache.

And because Freescale knows the
importance of low system cost, several of
the advanced MCF527x family members
feature a DDR SDRAM memory controller,
and offer a choice between MAPBGA and
QFP package versions.

MCF527x BLOCK DIAGRAM

Hardware
Accelerated
Encryption
—

Second
10/100
FEC QSPI
S—
USB
Device UART

Optional
Modules

V2

ColdFire®
Core

MCF527x Applications

The impressive combination of connection,
protection and peripheral selection makes the
MCF527x Family ideal for power-conscious,
cost-sensitive applications requiring significant
control processing for file management,
connectivity, data buffering, user interface and
signal processing.

MCF527x target applications include remote
monitoring, data security, voice-over-Internet
Protocol (VolP) phones, health care-related
instrumentation, gaming equipment, Ethernet
switches, server appliances, point-of-sale

printers and home routers.

System

Controller

10/100
Fast Ethernet Controller (FEC)
o DMAs/
Timers
UART UART

DDR or SDR
SDRAMC
and
Chip Selects

Bus

Extensive Connectivity Options

The MCF527x Family offers a rich array of
connectivity choices, including up to two
10/100 Ethernet controllers, USB, three
UARTs, QSPI and I°C.

Connection with Protection

Today's embedded applications demand
increased connectivity, requiring a higher level
of data protection, with security at the node.
The MCF527x Family offers the encryption
option (DES, AES, BCE, MD5, SHA-1,
3DES, HMAC, RNG) in hardware, and data
can be encrypted from any interface on

the processor.
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Part
Number

MCF5275

MCF5275L

MCF5274

MCF5274L

MCF5272

MCF5271

MCF5270

Temp.
Ranges

-40°C to+85°C

-40°C to+85°C

0°C to+70°C

0°Cto+70°C

-40°C to+85°C

-40°C to+85°C

0°Cto+70°C

Features

3 UARTs, USB device, encryption
2x10/100 FEC, DDR SDRAMC

3 UARTs, USB device, encryption
1x10/100 FEC, DDR SDRAMC

3 UARTSs, USB device
2x10/100 FEC, DDR SDRAMC

3 UARTSs, USB device
1x10/100 FEC, DDR SDRAMC

2 UARTSs, USB device
1x10/100 FEC, SDR SDRAMC

3 UARTS, encryption
1x10/100 FEC, SDR SDRAMC

3 UARTs
1x10/100 FEC, SDR SDRAMC

*Freescale 10K suggested Manufacturer's Suggested Resale Price

Low System Cost
with DDR SDRAM Controller

With 10K suggested resale prices starting
at $7.50, the MCF527x Family offers a
cost-effective, highly integrated solution.

Furthermore, taking advantage of current pricing

trends in the memory space, most of the
MCF527x Family members feature a DDR SDRAM
memory controller, appealing to those on tight

budgets. Potential cost savings can be realized
with the DDR SDRAM memory controller by
allowing users to attach up to 256 MB (1 Gbit) of
DDR SDRAM to the processor.

Key Features

> v2 ColdFire core with performance up to 159
(Dhrystone 2.1) MIPS @ 166 MHz

> eMAC (32 x 32) module, hardware divide

> 8 KB or 16 KB configurable I-/D-Cache

> Integrated peripherals

= Up to two 10/100
Fast Ethernet Controllers (FECs)

= Optional USB 2.0 full-speed device
= Three UARTs

= QSPI

Max Speed

Package (MHz)
256

MAPBGA 166
196

MAPBGA 166
256

MAPBGA 166
196

MAPBGA 166
196

MAPBGA 66

196 BGA

160 QFP 100

196 BGA

160 QFP 100

= 2C

Memory

16 KB C-Cache
64 KB SRAM

16 KB C-Cache
64 KB SRAM

16 KB C-Cache
64 KB SRAM

16 KB C-Cache
64 KB SRAM

1 KB I-Cache
4 KB SRAM

8 KB C-Cache
64 KB SRAM

8 KB C-Cache
64 KB SRAM

= Optional encryption—RNG, DES,
3DES, AES, BCE, MD5, SHA-1,
HMAC, Hash Accelerator

Pricing*

$12

$10

$10

$8

$10

$9.50

$7.50

= Up to four pulse-width modulators (PWMs)

* Four 32-bit timers

= Four programmable interrupt timers (PITs)

= Watchdog timer

* Four-channel DMA

= External DMA reqg/ack
= 64 KB SRAM

* DDR or SDR SDRAM memory controller

= Chip selects, GPIOs
= World-class BDM

= JTAG

= Technology: 0.13u

= Temperature range: -40°C to +85°C

or 0°C to 70°C

= 160-QFP, 196-MAPBGA and

256-MAPBGA options

Learn More: For more information about Freescale products, please visit www.freescale.com.
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Tools Support for
Fast Development

The ColdFire Family benefits
from extensive support by a
world-class development tools
suite from Freescale, Green
Hills Software, Wind River®
Systems and other leading

third-party tools developers.
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ColdFire® Embedded Controllers

MCF5272

Today, the high performance of
embedded processors is all around us.
In fact, the average person encounters
about 350 microprocessors a day!
These small machines have a major
impact on our lives—from inside your car
to the printers you use in your home or
office to your cell phones and PDAs.

A few years ago, the concept of
networking within the home was unheard
of, but today you can find Ethernet hubs
and routers in homes around the world.
The ColdFire® Family is stepping up in
the advancement of low-end networking
and connectivity for the 32-bit market.

More Reasons to Think Freescale
Freescale Semiconductor's ColdFire
MCF5272 32-bit integrated microprocessor
is a vital part of the ColdFire Family. It combines
advanced communications peripherals, such
as a 10/100 Fast Ethernet Controller (FEC)
and a USB module, with standard ColdFire
peripherals for maximum system performance
and design flexibility. It features a Version 2
(V2) ColdFire core and offers a performance
of 63 (Dhrystone 2.1) MIPS at 66 MHz.

An excellent complement to the

MC68302 Family because of a shared
68K programming model, the MCF5272
processor is a high-performance alternative
for applications where communications
peripherals are essential.

The MCF5272's expanded peripheral set and
attractive price/performance ratio means it is
a great fit for a broad range of embedded
applications such as:

> Imaging systems including laser printers,
cameras and plotters

> In-home applications such as set-top
boxes, security systems and building
room control

> Telecommunications applications including
PBX switches and Ethernet switches

> Networking devices such as local area
network (LAN) controllers, LAN boards or
ATM switches

Connectivity Peripheral Set

Offers New Capabilities

The connectivity peripheral set included on
the MCF5272 allows you to design
performance and capabilities into your
products that will help put you far ahead of
your competition.

> Fast Ethernet Media Access Controller
(EMAC) that supports 100 Mbps MII,
10 Mbps MIl and 10 Mbps 7-wire
physical interfaces

> USB 2.0 full-speed controller operating
with either an internal or external transceiver

> Time division multiplexing (TDM) controller
for connecting your products at a physical
level with external codes, ISDN
transceivers and other peripheral devices
that use either the General Circuit Interface
(GCI) or Interchip Digital Link (IDL) serial
interface protocols

> Multichannel high-level data link controller
(HDLC) software module

> Queued serial peripheral interface (QSPI)
module designed to provide a serial
peripheral interface with queued
transfer capability

> Pulse-width modulation (PWM) units for
use in control applications

In addition to the communications peripherals,
the MCF5272 offers peripherals common to
many embedded applications, such as a
synchronous DRAM controller, direct memory
access (DMA) controllers, timers, universal
asynchronous receiver/transmitters (UARTS),
chip selects, general-purpose input/outputs
(GPIOs), on-chip memories and the
world-class ColdFire background debug
module (BDM). All ColdFire peripherals

are cost-effectively integrated to help

reduce system cost and accelerate

system design time.
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MCF5272 Features
> Version 2 (V2) ColdFire processor core

> 1 KB I-Cache

> 4 KB SRAM

> Multiply-Accumulate (MAC) unit
> Hardware integer divide module

> Industry-leading debug module
offering both background and
real-time capability

> Integrated processor

= |EEE® 802.3-compliant 10/100 Fast
Ethernet Controller (FEC) with
dedicated DMA

= USB 2.0 full-speed controller
and transceiver

= Four 2B+D TDM ports
= HDLC software module
= QSPI

= SDRAM controller

= Three PWM outputs

= Two UARTs

= Two-channel DMA

ColdFire Architecture Offers a
Smooth Transition to Leverage
Your Investment

The MCF5272 offers a seamless upgrade
path for 68K and ColdFire microprocessor
users that leverages the development
tools and software you're already familiar
with. For example, users moving from 68K
to ColdFire microprocessors can use
code translation and emulation tools, free
of charge to registered users, to facilitate,

modify and reuse 68K assembly code.

Learn More: For more information about Freescale products, please visit www.freescale.com.

= Eight chip selects provide external
memory controller—glueless
interfacing to volatile and
nonvolatile memory-mapped I/O
peripherals (i.e., ROM, Flash, SRAM)

= Four 16-bit timers
= Software watchdog timer

> Doze mode and variable
frequency operation

Product Specifications
> 68 (Dhrystone 2.1) MIPS at 66 MHz

> 0° to +70°C operating temperature
> -40° to +85°C extended temperature

> Implemented in 0.35 pum Triple Layer
Metal (TLM)

> 3.3V supply/5V 1/O-tolerant
> 196-pin MAPBGA package

The 100-percent synthesizable ColdFire
Family helps to protect your investment in
technology and training well into the
future. The ColdFire Family, including the
MCF5272, gives you the freedom to
experiment with powerful new capabilities
and enable innovative networking
products, without sacrificing system costs

or time to market.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc. 2006
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We Take the Risk Out of Change
With the MCF5272, you can build more
capabilities into your products and get them

to market faster than your competition.

The ColdFire microprocessor family has been
a key member of Freescale's 32-bit family of
products for more than eight years. And the
ColdFire Family development roadmap helps to
ensure your creativity, time and resources are

protected into the future.
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ColdFire® Embedded Controllers

MCF528x Family

Overview

Building on years of experience in industrial
control and networking communications,
Freescale Semiconductor is the first in the
industry to introduce its 32-bit microcontroller
with the combination of on-chip Ethernet and
Controller Area Network (CAN) networking
interfaces and Flash memory. The first MCU
family based on Freescale's 32-bit ColdFire®
architecture, the MCF528x Family offers
designers a powerful, cost-effective option that
includes advanced communications features, a
rich peripheral set and a variety of supporting
software and development tools.

ColdFire Architecture Answers
New Market Trends

Designers have indicated that component
availability with the right level of
integration is one of the most critical
design challenges causing changes in
processor selection today. Freescale
continues to meet market demands with
its ColdFire architecture by offering a
family of integrated solutions. This family
offers built-in versatility to address a
variety of new and emerging markets that
are driving the growth of low-cost,

high-volume embedded control.

More applications are being networked,
requiring higher performance and
integration with improved connectivity.
The MCF528x Family is designed to make
this process easier. The on-chip modules
on the newest ColdFire devices are
creating excitement in the design
community and inspiring creativity in
emerging applications.

Growing Demand for
Embedded Ethernet

Traditionally, MCU networks have used
CAN and universal asynchronous
receiver/transmitter (UART) serial
interfaces that have distance and
bandwidth limitations. Ethernet—the
standard upon which the Internet is
built—provides more bandwidth than
common serial interfaces and can be
used to connect devices over virtually
unlimited distances. With its integrated
10/100 Mbps Ethernet Media Access
Controller (MAC) and network-ready
applications software from Quadros
Systems, OpenTCP™ and others,

the MCF528x Family is designed to bring
standards-based networking to a variety
of traditional MCU applications in
markets as diverse as security systems,
lighting control, home automation and

enterprise networking.

Applications in these areas can
expect to benefit from the available
software for networking functions,
such as Web-based user interfaces

and network time synchronization.
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MCF5280 Features
> 63 (Dhrystone 2.1) MIPS at
80 MHz

> No embedded Flash memory

> All other features identical to
the MCF5282

MCF5281 Features
> 256 KB embedded
Flash memory

> All other features identical
to the MCF5282

MCF5282 Features

> Version 2 (V2) ColdFire core

> 512 KB embedded Flash memory
> 64 KB of static RAM

> 2 KB I-Cache

> SDRAM controller

> 10/100 Ethernet MAC

> Enhanced CAN 2.0B controller
(FlexCAN) interface with
16 message buffers

> Three UARTs with direct memory
access (DMA) capability

Tools Support for Fast Development
The ColdFire family of microprocessors
benefits from extensive support by a
world-class development tools suite
through leading third-party tools developers.
In addition, Freescale, Quadros Systems
and Metrowerks have partnered to provide
a comprehensive, networked, embedded
control solution based on the ColdFire
MCF528x Family, OpenTCP stack,
RTXC™ Quadros operating system and
CodeWarrior™ for ColdFire.

Learn More: For more information about Freescale products, please visit www.freescale.com.

> Queued serial peripheral interface (QSPI)
with four peripheral chip selects

> Inter-integrated circuit (1°C)
bus controller

> 8-channel, 10-bit queued
analog-to-digital converter (QADC)

> Four 32-bit timer channels with
DMA capability

> Eight 16-bit timer channels for
capture, compare and pulse-width
modulation (PWM)

> Four periodic interrupt timers (PITs)
for alarm and countdown timing

Product Specifications

> Up to 76 (Dhrystone 2.1) MIPS
at 80 MHz (executing from
internal Flash)

> -40°C to +85°C ambient
operating temperature

> 80 MHz and 66 MHz available
> 8.3V, 5V tolerant I1/0O

>17mmx 17 mm x 1.6 mm
256-ball (1 mm pitch) mold
array process ball grid array
(MAPBGA) package

RTXC Quadros for the MCF528x Family

includes a real-time operating system (RTOS)

supporting both thread- and task-based

kernels. It also includes extensive networking

support—Ethernet driver; Internet protocols
such as IP, UDP, TCP, ICMP, ARP and
DHCP; and application-level protocols such

as embedded Web server, Trivial FTP server

for remote firmware download, SMTP to
send e-mail alerts and SNTP to retrieve

current-time information from a network NTP

server. Three versions of the software are

available at a range of prices and functionality.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names
are the property of their respective owners. This product incorporates SuperFlash® technology licensed from SST.

© Freescale Semiconductor, Inc. 2006
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The Special Edition is free and preloaded into
the internal Flash with the purchase of the
M5282EVB or available for download for
registered users of the Freescale Web site.

The CodeWarrior for ColdFire development
tools suite from Metrowerks includes a
compiler, assembler, debugger, project
manager and build system. Trial versions of
the tools are provided with the
development kit.
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ColdFire® Embedded Controllers

MCF5307

ColdFire® microprocessors are optimized

for a new generation of advanced
consumer electronics and business
peripherals. With new process
technology and a wide range of
functionality, the ColdFire Family
achieves the performance levels required
by low-end to high-end applications.
Highly Integrated for

Cost Efficiency

Freescale's ColdFire MCF5307 32-bit
integrated microprocessor combines a
cost-effective peripheral set with the high
performance of the Version 3 (V3)

ColdFire core.

The MCF5307 solution delivers
impressive mathematical performance
for basic digital signal processing
capabilities and a comprehensive
peripheral set that offers ease of use
through integration on a single chip,
reducing overall design time. In fact, the
MCF5307's mid-range performance level,
code compatibility and award-winning
integration come at a performance/cost
ratio that's hard to beat. In addition,
several ColdFire products have been
nominated for—and the MCF5307

was awarded—MicroDesign

Resources Editor's Choice Award

for best-integrated processor.

Ideal Performance for
Embedded Applications

The MCF5307’s 75 (Dhrystone 2.1) MIPS
performance is ideal for embedded
applications such as high-end control panels,
digital set-top boxes, routers, digital video
recorders, barcode printers, printer servers
and gigabit switches. This product family and
the applications it enables is an example of
why Freescale is the world’'s most pervasive
supplier of smart semiconductor solutions to
the automotive, consumer, industrial,

networking and wireless markets.

The V3 core boosts CPU performance while
maintaining a low-frequency domain for
on-chip peripherals and external interfaces.
The result is simplified integration of on-chip
functions and reduced overall power
consumption. The V3 core architecture

also includes enhancements, such as
branch-acceleration capabilities that
accelerate change-of-flow operations in the
instruction execution stream, resulting in

better performance efficiency of the pipeline.

For current 68K users, upgrading to the
MCF5307 can present significant
improvements in performance. In fact, the
MCF5307 offers more than 10 times the
performance of the M6BECO020, up to twice
the performance of the M6BEC040, up to

three times the performance of the MCF5206
and a comparable performance level with the
MC68LC060, the highest-performance 68K
device available. In addition, the MCF5307
includes a broad array of integrated
peripherals at a fraction of the cost of these

other microprocessors.

Integrated Peripherals Help Speed
Time to Market

With the MCF5307 system, design time is
accelerated by packaging common system
features—a direct memory access (DMA)
controller, timers and parallel and serial
interfaces—on-chip. The MCF5307 also
provides glueless interfaces to 8-bit, 16-bit
and 32-bit DRAM, thereby eliminating external
logic, while internal SRAM offers very
high-speed on-chip memory access, and
additional general-purpose input/output

(GPIO) pins give you more flexibility.
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MCF5307 Features
> V3 ColdFire processor core with
clock-multiplied core and branch cache

acceleration logic

> Fully code-compatible with V2 ColdFire

processor core
> 8 KB unified cache

> 4 KB SRAM

> Multiply-Accumulate (MAC) unit

> Industry-leading debug module
offering both background and

real-time capability
> Hardware integer divide unit

> Integrated processor

= DRAM controller (glueless
interface to SDRAM or ADRAM)

= Two universal asynchronous
receiver/transmitters (UARTSs)

= Four fully programmable
DMA channels

= Eight chip selects provide external
memory controller—glueless
interfacing to volatile and nonvolatile
memory-mapped I/O peripherals
(i.e., ROM, Flash, SRAM)

= 16-bit GPIO

= Dual 16-bit general-purpose
multimode timers

Position Your Products
for the Future

ColdFire microprocessors can provide

the optimum solution for virtually any
embedded application, whether a design
requires low cost and high performance or
high levels of integration. The innovative

ColdFire microprocessor family has been

Learn More: For more information about Freescale products, please visit www.freescale.com.

= |2C module

= System integration (Phase-Lock Loop,

software watchdog)

= User-defined bus speed at 1/2, 1/3
or 1/4 of processor clock

> Doze mode and variable

frequency operation

Product Specifications
> 75 (Dhrystone 2.1) MIPS at 90 MHz

> Available at 66 MHz and 90 MHz
> 0° to +70°C operating temperature

> -40° to +85°C operating temperature
(66 MHz)

> Implemented in 0.35 um, Triple Layer
Metal (TLM)

> 3.3V supply/5.0V-tolerant 1/0
> 208-pin plastic QFP package

> Pin-compatible with the MCF5407

a key member of Freescale's 32-bit family
of products for more than eight years,
and its development roadmap ensures
your creativity, time and resources are

protected in the future.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.
© Freescale Semiconductor, Inc. 2006
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Your Technology Investment Works
to Your Advantage

The MCF5307 provides a seamless, fully
compatible upgrade path for 68K and ColdFire
microprocessor users that leverages the
development tools and software you're already
familiar with. For example, customers migrating
from 68K to the ColdFire microprocessor can
access code translation and emulation tools,
free of charge to registered users, to facilitate,

modify and reuse 68K assembly code.

The 100-percent synthesizable ColdFire Family
helps to protect your investment in technology
and training well into the future. The ColdFire
Family, including the MCF5307, gives you the
freedom to experiment with powerful new
capabilities and the ability to enable in-demand,
innovative applications, without sacrificing

system costs or time to market.
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ColdFire® Embedded Controllers

Fact Sheet

MCF532x Family

The Market Challenge

As connectivity and integration trends
progress forward, the importance of efficient
human and machine interaction is steadily
growing. The challenge for system designers
is not only to develop systems that make a
seamless transition from human command to
machine implementation, but also to develop
systems that share information in a connected
environment. What's needed is a
microprocessor that offers a rich set of human
machine interface and connectivity peripherals
in addition to a competitive level of
performance. What's more, developers want
access to a comprehensive roadmap of
solutions that provides a seamless migration
to an entire portfolio of full-featured
embedded processors.

Freescale’s MCF532x embedded processor
family provides all of this and more. By
introducing the first integrated liquid crystal
display (LCD) controller to the 68K/ColdFire
family of embedded controllers, the MCF532x
devices offer single chip solutions that
address the growing demand for human
interface on machine and industrial control
applications while still maintaining a rich level
of connectivity and security integration.

Control Efficiency

The MCF532x family with integrated LCD
controller takes industrial control efficiency to
the next level. Building on the competitive
high-performance legacy of the 68K/ColdFire
Family, these devices offer up to 211
(Dhrystone 2.1) MIPS at 240 MHz, placing them
among the highest performing microprocessors
in their class. The integrated super video
graphics adapter (SVGA) LCD controller
reduces overall system cost, supporting a
variety of LCD panels that are driven from one
single embedded controller chip. Other
advanced features include an enhanced
multiply-accumulate (eMAC) unit, which handles
DSP-like instructions, and an integrated
SDRAM controller that supports either double
data rate (DDR) or single data rate (SDR)
memory. All of these features make the
MCF532x devices ideal for those wishing to
upgrade their current designs to have more
performance and to accommodate the growing
industry trend for human machine interfaces.

Connectivity

The connectivity peripheral set included on the
MCF532x enables higher performance and
increased flexibility for human interface end
applications requiring any combination of
system-to-system, in-system or networked
communication. To address the increasing need
for system-to-system communications, the
MCF532x offers both an integrated universal
serial bus (USB) host and an integrated USB
On-The-Go (OTG) module. The MCF532x
embedded controllers also include three
on-chip universal asynchronous receiver/
transmitters (UARTS) for direct communication
between computers, terminals and other
devices. To accommodate the need for in-system
communication, the MCF532x also offers an
integrated queued serial peripheral interface
(QSPI) and an inter-integrated circuit (I°C).

The MCF532x family of ColdFire® devices is

also well-suited for supporting networked
communication via the integrated Fast Ethernet
Controller (FEC) and controller area network
(CAN) modules.

Security

As the need for connectivity increases in
embedded applications, a higher level of data
protection is also required. The MCF532x
Family offers an optional on-chip hardware
encryption module that is designed to support
a variety of encryption algorithms and
protocols while maintaining high overall
system performance.

68K/ColdFire Hardware and Software
Tools Support

A number of leading third-party development
tool vendors support a wide variety of
68K/ColdFire devices, making it possible to
use the same tool set across several devices
within the 68K/ColdFire portfolio. The Freescale
M5329EVB evaluation and development system
includes, at no extra cost*, CodeWarrior™
Special Edition software. Professional tool
support is also available through ColdFire
third-party tool vendors. Open Source software
is also available for the M5329EVB, including
pCLinux and Nano-X, an open source graphical
user interface (GUI) development platform.

Because the MCF532x family of embedded
controllers supports a number of common
toolsets and shares many peripherals with other
68K/ColdFire devices, product developers can
easily migrate to other members of the portfolio
without extensive new equipment purchases
and training expenses.

*License agreement and registration required.
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MCF532x FAMILY BLOCK DIAGRAM
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Part Number Key Features Package Speed

MCF5329 LCD controller
USB host/device/OTG
3 UARTs
SDR/DDR SDRAMC
4-ch. DMA
10/100 FEC
FlexCAN
Encryption (DES/3DES/AES)

256 MAPBGA Up to 240

MCF5328 LCD controller
USB host/device/OTG
3 UARTs
SDR/DDR SDRAMC
4-ch. DMA

10/100 FEC

256 MAPBGA Up to 240

MCF5327 LCD controller
USB host/device/OTG
3 UARTs
SDR/DDR SDRAMC

4-ch. DMA

196 MAPBGA Up to 240

M5329EVB Development kit for the ColdFire — —

MCF532x microprocessor family

*10K Manufacturer Suggested Resale Price

DDR/SDR
SDRAM
Controller and
Chip Selects

MCF532x Features

ColdFire V3 Core
> Up to 211 (Dhrystone 2.1) MIPS @ 240 MHz

> Enhanced MAC module and hardware divide

UART Integration

> Integrated SVGA LCD controller
UART > 16 KB I/D-Cache

> 32 KB SRAM
UART

> USB 2.0 full-speed host controller

> USB 2.0 full speed/*high speed
On-The-Go controller

32 KB SRAM

> 10/100 Fast Ethernet Controller (FEC)
(MCF5328 and MCF5329 only)

> Hardware accelerated encryption
(MCF5329 only)

> Enhanced CAN 2.0B controller
(MCF5329 only)

> Three UARTs

> Queued serial peripheral interface (QSPI)

Pricing > Serial synchronous interface (SSI)
$14° > I’C bus interface
> 4-channel, 32-bit timer with DMA support
> 4-channel PWM timer
> 16-channel DMA controller
. > 16-bit DDR/32-bit SDR SDRAM controller
S > Up to 94 general purpose 1/O
> System integration (PLL, software watchdog)
> 1.5V core, 2.5V DDR, 3.3V I/O voltages
$10*
$699*

*High speed using external ULPI PHY

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service namesare the property of their respective owners.
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ColdFire® Embedded Controllers

Fact Sheet

MCF537x Family

The Market Challenge

The need for connectivity and system
communication continues to be a steadily
growing trend. However, the challenge

most designers face is how to accommodate
the different methods of connectivity within
a system. There is a need to select a
processor with the right level of integration
and performance enhancement features to
accommodate system-to-system, in-system
and secure networked communication. There
is also a need for a roadmap with seamless
migration that includes an entire portfolio of
full-featured embedded processors with an
emphasis on connectivity. By introducing the
integrated USB host and integrated USB
On-The-Go (USB-OTG) modules to the
68K/ColdFire portfolio, the MCF537x family
of microprocessors offers a single chip
solution to address the growing need for
flexible communication within industrial
control systems.

Connectivity

To address the growing need for
system-to-system communications, the MCF537x
introduces the integrated USB host and integrated
USB-OTG module to the 68K/ColdFire portfolio
of features. These on-chip USB modules address
the need for system flexibility and enables support
for a rapidly growing number of applications where
direct communication is required between USB
devices such as printers, mass storage devices
and input devices. The MCF537x also includes
three on-chip universal asynchronous
receiver/transmitters (UARTs), common on a
majority of 68K/ColdFire devices, for direct
communication between computers, terminals and
other devices. Both the I?C and queued serial
peripheral interface (QSPI) peripherals are ideal
for supporting in-system communication to
connected peripherals. The MCF537x family
further accommodates flexibility in communication
by supporting networked communication via the
integrated 10/100 Ethernet controller. This
Integrated Fast Ethernet Controller (FEC) in
conjunction with the on-chip hardware encryption
module ensures secure connectivity with no
compromise to system performance.

Flexibility and Performance

The MCF537x offers many peripherals that

give designers the flexibility they need to
accommodate the multiple functions in their
systems. The MCF537x features an integrated
USB-OTG module that allows a system to serve
as either the master or a device in a given
application. The MCF537x also features an
integrated SDRAM controller that supports either
DDR or SDR memory for designers who wish to
modify their designs to accommodate one or the
other. Other advanced features include an
enhanced multiply-accumulate (6eMAC) unit, which
handles DSP-like instructions. The MCF537x

family of devices also builds upon the competitive
high-performance legacy of the 68K/ColdFire
family, offering up to 211 (Dhrystone 2.1) MIPS
at 240 MHz of performance, making them

one of the highest performing microprocessors

in its class.

Security

As the need for networked connectivity increases
in embedded applications, a higher level of data
protection is required. The MCF537x family offers
an optional on-chip Hardware Encryption Module
to address this need. The integrated hardware
encryption module is designed to support a variety
of encryption algorithms and protocols while
maintaining overall system performance.

68K/ColdFire Hardware and Software

Tools Support

The ColdFire® embedded processor family benefits
from world-class support by several leading
third-party developers. These developers support a
wide variety of 68K/ColdFire devices, making it
possible to use the same tool set across several
devices in the ColdFire portfolio. In addition to
maintaining this similar tool support across the
entire ColdFire family, the MCF537x offers
peripherals that are similar across several ColdFire
devices, further enabling smooth migration within
the ColdFire device portfolio. The Freescale
M5373EVB evaluation and development system
includes, at no extra cost*, CodeWarrior™ Special
Edition software. Professional tool support is also
available to ColdFire third-party tool vendors.

Open source software is available for the MCF537x
family of microcontrollers.

*License agreement and registration required.
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MCF537x FAMILY BLOCK DIAGRAM
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Part Number Key Features

MCF5373L 3 UARTs
FEC, SDR/DDR SDRAMC
64 KB SRAM, 16 KB C-Cache
Encryption

USB host/device/OTG

MCF5373 3 UARTs
FEC, SDR/DDR SDRAMC
64 KB SRAM
16 KB C-Cache

Encryption

MCF5372L 3 UARTs
FEC, SDR/DDR SDRAMC
64 KB SRAM
16 KB C-Cache

USB host/device/OTG

MCF5372 3 UARTs
FEC, SDR/DDR SDRAMC
64 KB SRAM

16 KB C-Cache

M5373EVB Development kit for the ColdFire

MCF537x microprocessor family

*10K Manufacturer Suggested Resale Price

16 KB
Unified
Cache

System
Bus
Controller

UART

UART

UART

32 KB SRAM

DDR/SDR
SDRAM
Controller and
Chip Selects

Package Speed
196 MAPBGA Up to 240

160 QFP Up to 180
196 MAPBGA Up to 240

160 QFP Up to 180

Pricing

$12.50*

$12.50*

$11.00*

$11.00*

$699.00*

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service namesare the property of their respective owners.

© Freescale Semiconductor, Inc. 2006
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MCF537x Features

ColdFire V3 Core
> Up to 211 (Dhrystone 2.1)
MIPS @ 240 MHz

> Enhanced MAC module and hardware divide

Integration
> 16 KB I/D-Cache

> 32 KB SRAM

> USB 2.0 full-speed host controller
(MCF5373L and MCF5372L only)

> USB 2.0 full speed/*high speed
On-The-Go controller
(MCF5373L and MCF5372L only)

> 10/100 Fast Ethernet Controller (FEC)

> Hardware accelerated encryption
(MCF5373L and MCF5373 only)

> Three UARTs

> QSPI

> Synchronous serial interface (SSI)

> |2C bus interface

> 4-channel, 32-bit timer with DMA support

> 4-channel PWM timer

> 16-channel DMA controller

> 16-bit DDR/32-bit SDR SDRAM controller
> System integration (PLL, software watchdog)

> 1.5V core, 2.5V DDR, 3.3V I/O voltages

Availability
> Temperature range: -40°C to 85°C

> Package options:

= MCF5373L and MCF5372L.:
196-ball MAPBGA

* MCF5273 and MCF5372:
160-pin QFP

*High speed using external ULPI PHY
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ColdFire® Embedded Controllers

MCF5407

Performance of 32-bit ColdFire®
Microprocessors Gain Success in
the Market

Freescale Semiconductor has led the
32-bit embedded processors market for
many years and is taking significant
measures to ensure this success
continues in the future. Freescale's 32-bit
experience is defined by a broad array of
customers and applications, which have
provided a solid foundation for further
development of intelligent products such
as the ColdFire Family. The performance
level gains of the MCF5407
microprocessor over other ColdFire
devices have provided entry points into
new markets, thanks to outstanding
price/performance, integration and

time to market advantages.

Balanced for Improved
System Performance

RISC architectures have traditionally
embraced performance at the expense of
code density. Despite front-end add-ons
designed to support compressed instruction
formats, performance generally suffered.

The superb code density of the
MCF5407’s Version 4 (V4) ColdFire core
strikes a balance between reduced
processor bus bandwidth requirements
and the demand for improved system
performance. It delivers more than three
times the performance and up to twice
the system efficiency of any previous
ColdFire product. For MC68EC040 and
MC68EC060 users, the MCF5407
product offers more than twice the
performance of the MC68ECO060 at a
fraction of the cost.

Advanced Technologies Equal
Advanced Performance

Freescale's ColdFire MCF5407 32-bit
integrated microprocessor combines the
best features of the award-winning MCF5307
with the high-performance V4 ColdFire core
operating at an impressive 316 (Dhrystone
2.1) MIPS at 220 MHz. The MCF5407
features the industry-standard Harvard
memory architecture, branch cache
acceleration logic and limited superscalar
dual-instruction issue capabilities.

This combination of advanced technologies
boosts the performance of this highly

integrated device.

It is performance that sets the MCF5407
apart in the market. It offers the capabilities of
a single pipeline at an amazingly efficient

1.4 MIPS/MHz without the additional cost of
a second pipeline. With an outstanding price/
performance ratio, code compatibility and a
wide array of integrated peripherals, the
MCF5407 helps you build maximum value
into a broad range of embedded applications,
such as mediaweb boxes, digital video
recorders, Internet TV, set-top boxes and
telecommunications cards.

A Seamless Migration Path Helps
Protect Your Technology Investment

The MCF5407 provides a seamless, fully
compatible upgrade path for 68K and
ColdFire microprocessor users. For example,
users moving from 68K to ColdFire can use
code translation and emulation tools, free of
charge to registered owners, to facilitate,
modify and reuse 68K assembly code.

The MCF5407 also leverages the
development tools and software you're
already familiar with so your time to market

is not jeopardized.

The 100-percent synthesizable ColdFire
Family helps protect your investment in
technology and training into the future.

Even better, the ColdFire Family, including the
MCF5407, maintains performance levels to
enable innovative applications without
sacrificing system costs.

7
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MCF5407 Features

> V4 ColdFire processor core with
Harvard memory architecture and
branch cache acceleration logic

= Limited superscalar design

* Fully code-compatible with V2 and V3
ColdFire processor cores

= Enhanced instruction set
> 16 KB |-Cache, 8 KB D-Cache
> 4 KB SRAM

> Multiply-Accumulate (MAC) unit with
integer and fractional capabilities

> Industry-leading debug module offering
both background and real-time capability

> Hardware integer divide unit

> Integrated processor

= DRAM controller (glueless interface to
SDRAM or ADRAM)

= One universal asynchronous receiver/
transmitter (UART)

= One universal synchronous/
asynchronous receiver/
transmitter (USART)

Four fully programmable direct memory
access (DMA) channels

= Eight chip selects provide external
memory controller—glueless
interfacing to volatile and nonvolatile
memory-mapped /O peripherals
(i.e., ROM, Flash, SRAM)

The Road to Advanced Performance
The MCF5407 incorporates advanced
technologies that are designed to allow
you to build greater performance into your
products and still get them to market
faster than your competition.

Learn More: For more information about Freescale products, please visit www.freescale.com.

= 16-bit general-purpose
input/output (GPIO) pins

Two 16-bit timers

I2C module

software watchdog)

1/4, 1/5, 1/6 of processor clock

> Doze mode and variable
frequency operation

Product Specifications

> 316 (Dhrystone 2.1) MIPS at 220 MHz

> Available at 162 MHz and 220 MHz

> 0°C to +70°C operating temperature

> -40°C to +85°C operating temperature

(162 MHz)

> Implemented in .22 pm quad layer
metal (QLM)

> Requires a 1.8V core and 3.3V I/O
power supply

> 208-pin plastic quad flat
package (QFP)

> Pin-compatible with MCF5307

The innovative ColdFire microprocessor
family has been a key member of
Freescale's 32-bit family of products for
more than eight years. And the ColdFire
Family development roadmap ensures
your creativity, time and resources are

protected into the future.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc. 2006
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System integration (Phase-Lock Loop,

User-defined bus speed at 1/2, 1/3,

MCF5407 BLOCK DIAGRAM

12C 4 DMAs Timers

UART USART

The Feature-Rich Solution
That Makes Your Job Easier

The MCF5407 includes a rich array of
memory and integrated peripheral features
that help accelerate system design time

and reduce system cost. For example, two
programmable, full-duplex UARTs provide
serial communications channels. Four
channels of DMA enable fast data transfer
using a programmable burst mode independent
of processor execution. Two 16-bit multimode
timers provide separate input and output
signals. Other features include chip selects,
interrupt control, bus arbitration, a background
debug module (BDM) and an IEEE® 1149.1
JTAG module. Available in a 208-pin QFP, this
device is pin-compatible with the MCF5307
and requires a 1.8-volt and 3.3-volt power
supply. It's available right now, along with the

recommended M5407C3 evaluation board.
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ColdFire® Embedded Controllers

MCF547x and MCF548x Families

Overview

Increasingly complex embedded 32-bit
applications demand higher system performance.
To meet advanced performance requirements,
Freescale Semiconductor introduces the
MCF547x and MCF548x Families, which offer
the first standard products based on the V4e
ColdFire® core. The advanced V4e offers the
highest level of integration of a ColdFire product to
date. Features of the V4e core include the following

> Memory management unit (MMU) that
enables process isolation for a high level of
reliability and security; expanded use of
protected-mode OS, such as Linux® OS

> Floating point unit (FPU) for excellent
performance levels on complex applications
and algorithms

> Enhanced Multiply-Accumulate (eMAC)
unit, dual-ported processor RAMs and
user-defined address permutation for DSP
functionality on a microprocessor with a
single, unified code stream

> On-chip multiprocessing for improved
throughput on numerically intensive algorithms
as well as general-purpose control processing

Pin-Compatible Families
Pin-compatibility offers scalability and flexibility
for embedded designs as needs evolve over time.

USB 2.0 Device
with PHY

Second
10/100 Ethernet

CAN 2.0B Modules
(MCF548x)

Hardware-
Accelerated
Encryption

Optional Modules

Vde
ColdFire® Core

MMU, FPU
and eMAC

MCF547x and MCF548x Applications
Both of these ColdFire families are well
suited for network-connected control
applications that require a broad range
of communications peripherals and high
performance to enable competitive and
cost-effective system solutions. The
MCF547x devices, operating at a

0°C to +70°C range, are targeted at
applications such as point-of-sale sys-
tems, security systems, robotics

and medical instrumentation.

The MCF548x devices, featuring two
CAN modules and operating at -40°C

to +85°C range, are better suited for
embedded designs in factory and building
automation systems and process control
equipment, as well as other industrial
control applications.

Controller

DSPI 12C DMA

10/100 4x

Timers FEC PSC

DDR/SDR
Bus SDRAM
Controller Controller

System

PCI

The combination of a performance level
of up to 400+ MIPS, the DDR memory
controller and the communication
peripherals onboard the MCF547x and
MCF548x devices makes these families
an ideal solution for flexible, connected
control applications.

The addition of hardware-accelerated
encryption helps to ensure that the
communication enabled by these processors
can be done safely and securely. Both
families offer a broad range of choices for
connectivity, a robust encryption solution
and competitive system solution costs.
These processor families also contain
integrated general-purpose peripherals—
including timers, I°C and DSPI—that are
essential in order to function as the

main control processor in an

embedded system.
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-40°C to +85°C USB 2.0 device with PHY, 2xFEC

388 PBGA 200 MHz $27

2xCAN, PCI, DDR, encryption

USB 2.0 device with PHY,

388 PBGA 200 MHz  $24

2xFEC, 2xCAN, PCI, DDR

388 PBGA 166 MHz $23

2xCAN, PCI, DDR, encryption

USB 2.0 device with PHY,

388 PBGA 166 MHz  $20

2xFEC, 2xCAN, PCI, DDR

2xFEC 2xCAN, PClI,

388 PBGA 166 MHz  $23

DDR, encryption

2xFEC, 2xCAN, PCI, DDR

USB 2.0 device with PHY, 2xFEC
PCI, DDR, encryption

USB 2.0 device with PHY,
2xFEC, PCI, DDR

USB 2.0 device with PHY, FEC,

388 PBGA 166 MHz  $20
388 PBGA 266 MHz  $23
200 MHz  $22

388 PBGA 266 MHz  $20
200 MHz  $19

388 PBGA 200 MHz  $20

PCI, DDR, encryption

USB 2.0 device with PHY,

388 PBGA 200 MHz $17

FEC, PCI, DDR

MCF5485

MCF5484 -40°C to +85°C
MCF5483 -40°C to +85°C USB 2.0 device with PHY, 2xFEC
MCF5482 -40°C to +85°C
MCF5481 -40°C to +85°C
MCF5480 -40°C to +85°C
MCF5475 0°C to +70°C
MCF5474 0°C to +70°C
MCF5473 0°C to +70°C
MCF5472 0°C to +70°C
MCF5471 0°C to +70°C
MCF5470 0°C to +70°C

*Freescale 10K Suggested Resale Pricing

Rich Communications Peripherals Mix
The MCF547x and MCF548x Families
provide substantial communication func-
tionality by integrating the following con-
nectivity peripherals:

> Up to two 10/100 Mbps
Ethernet controllers

> An optional USB 2.0 high-speed device
(slave) module with seven endpoints and
an integrated transceiver

> Four UART/USART/IrDA/modem pro-
grammable serial controllers (PSCs)

Learn More: For more information about Freescale products, please visit www.freescale.com.

2xFEC, PCI, DDR, encryption

2xFEC, PCI, DDR

388 PBGA 200 MHz  $20

388 PBGA 200 MHz $17

> A DMA serial peripheral interface (DSPI)

> An Inter-Integrated Circuit (I*C)
bus controller

With on-chip support for multiple

common communications interfaces,

these devices require only the addition

of memory and certain physical layer trans-
ceivers to be cost-effective system solutions
for many applications.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc. 2006
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Key Features
> V4e ColdFire core with performance up to

= 410 Dhrystone 2.1 MIPS @ 266 MHz
(MCF547x)

= 308 Dhrystone 2.1 MIPS @ 200 MHz
(MCF5438x)

> 32 KB I-Cache, 32 KB D-Cache
> MMU, FPU and eMAC
> High level of integration
= Up to two 10/100 Ethernet controllers

= Optional USB 2.0 high-speed device with
integrated PHY

= 32-bit v2.2 PCl interface, 33/66 MHz, five
external masters

= 32 KB on-chip SRAM

= 16-channel direct memory access
(DMA) controller

= Four 32-bit timers, two 32-bit slice timers,
one watchdog timer

= Four programmable serial controllers
(UART, USART, IrDA and
modem capability)

= Two CAN 2.0B (MCF548x)

= Optional hardware-accelerated encryption
(DES, 3DES, RC4, AES, MD5, SHA-1, RNG)

= 32-bit 133 MHz DDR/SDR-SDRAM con-
troller

= 1.5V core, 2.5V DDR, 3.3V I/O

Tools Support for Fast Development
The ColdFire Family benefits from extensive
support by a world-class development tools
suite from Metrowerks/ARC, Green Hills
Software, Wind River Systems and other
leading third-party tools developers.

For more information, visit

www.freescale.com/coldfire.
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ColdFire® Embedded Controller Application

MCF523x

Robotic Control System

Overview

Robotic control systems are used in a wide
variety of manufacturing assembly and industrial
control operations, which are dedicated to
performing highly repetitive tasks with a very
high level of precision and accuracy.

Typical robotic control systems consist of
segments that are manipulated by several
individual stepper motors. These stepper motors
are specifically coordinated to move in very
precise increments, often using motion sensors
to ensure precision movement. Robotic control
systems are often connected to other
subsystems, allowing for smarter control and

task implementation.

MCF523x BLOCK DIAGRAM

Web-Based
Control

Ethernet Network

| or PC

PHY

eTPU

CAN Interface

MCF5235

Subsystem

MC34710
Voltage
Regulator

1

Robotic
System
Power Power Power
Driver Driver Driver
Gear
System
Position
Sensor
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Design Challenges

Demands on robotic control systems are
increasing, requiring complex algorithms
and more networked communication. Key
requirements for a microprocessor in a
robotic control system application center
around connectivity, performance and
price. The processor must maintain the
precise motion control required in most
robotic control applications while
maintaining increasing levels of
performance. The processor should be
highly integrated, with the necessary
connectivity and serial peripherals to
enable communication with other
subsystems. An integrated encryption
module would enable secure

communication between other systems.

Freescale Solution

The MCF523x family of microcontrollers
provides the essential performance,
integration and motion control
requirements for robotic control
applications. The Version 2 ColdFire® core
on the MCF523x devices offers up to

144 MIPS at 150 MHz and has an
enhanced MAC unit for DSP functions.
The on-chip 64 KB SRAM can be used to
store data and critical function routines,
allowing for a more efficient system. The
embedded connectivity peripherals, such
as Fast Ethernet and CAN, combined with

the on-chip hardware accelerated

Robotic control systems would also
require the processor to have
easy-to-program internal memory to
maintain a simple and cost-effective
design. Ideally, the processor would
include an easy-to-program mechanism
for handling complex motion control
algorithms. The ability for the processor
to handle complex timing and motion
control is critical to the overall robotic

system performance.

encryption module, allow for secure
connectivity to subsystems and other

robotic control systems.

The MCF523x devices also feature the
enhanced Time Processing Unit (eTPU),
a programmable I/O controller with its
own core and memory system dedicated
to performing serial communication,
advanced timing and complex motion
control algorithms. With the eTPU
dedicated to handling most of the motion
control in the system, the MCU is able to
handle other tasks, allowing for an

increase in overall system performance.

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.
© Freescale Semiconductor, Inc. 2006
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Key Features
> V2 ColdFire core

> Up to 144 MIPS (Dhrystone 2.1) at 150 MHz
> eTPU
> Connectivity options

= Integrated CAN 2.0 device

= Optional 10/100 Ethernet MAC

= |°C module

* Queued serial peripheral interface (QSPI)

= Three universal asynchronous
receiver/transmitters (UARTSs)

> 8 KB of configurable I-/D-Cache
> 64 KB of internal SRAM

> Dual-bank SDRAM controller

> MAPBGA and QFP packages
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ColdFire® Embedded Controller Application

MCF5249

Biometrics Security

Overview

Biometric technologies automate the process of
using a physiological or behavioral characteristic
to prove someone’s identity. The chance of two
people—even identical twins—having the same
fingerprint is probably less than one in a billion.
Fingerprint comparison is the most widely used
method of biometric authentication—and the
most cost-effective.

Fingerprint recognition compares a user’s
fingerprint to a previously stored template and
determines validity or authenticity based on this
comparison. The template is created from tiny
points called minutiae—based on the position of
end points and junctions of print ridges—
extracted from the fingerprint during enrollment,
and comparison of attributes are carried out
using complex algorithms during verification.

Total biometric revenues, including law
enforcement and large-scale public sector
usages, have grown rapidly, reaching an
estimated one billion dollars in 2005. Much of
this growth is attributable to PC/network access
and e-commerce, although large-scale public
sector deployments, such as airports, military
installations and other secure facilities, continue
to be an essential part of the industry.
Biometrics has moved from unconventional
specific technological applications to more
mainstream applications.

MCF5249 BLOCK DIAGRAM

QSP|_CLK ———P»3CLK
QSPI_Dout =—— - CE

= Fingerprint
3 QSPI_CS0 =—————p SDI Sensor
[o%
g ~§——— GPIO QSPI_Din <—————— SDO
o]
3 MCF5249 System-Specific
12C ~agt > Card
External Bus Reader
Interface
System-Specific \

Encrypted Smart Card
mg\r’fgg - Security g DI g Giorage Flash
(Ethernet, Processor Memory Stick
USB, etc.) Hard Drive

Design Challenges

Corporations and institutions considering
biometric deployments must investigate
a range of questions including

costs, compatibility, scalability and

user acceptance.

Utilizing fingerprint biometrics can result in
many variations in system design, ranging
from the basic, stand-alone verification
system used for restricted access areas,
to the multi-unit networked system with a
central hub and many remote scanning
units, such as in an airport setting.

The stand-alone system would consist of
the fingerprint sensor, a microprocessor
running the algorithms, a user interface
and Flash for the template storage.

An ATM-style system would incorporate a
card reader, with the smart card becoming
the storage for the fingerprint template.
The networked remote scanning system
would add a network interface such as
USB or Ethernet to provide communication
from the scanner to the central hub.

A security device could be used by all
these systems to encrypt the data before
transmission or storage, allowing
increased security levels. The challenge
is to ensure that the basic solution is
versatile enough to be incorporated into
the more complex systems as well, with
minimal modifications for enhancements.

2
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Freescale Solution

The MCF5249 ColdFire device interfaces
directly to the fingerprint sensor using the
integrated queued serial peripheral interface
(QSPI) module. Once the fingerprint scan is
complete, the data is transferred from the
sensor to the MCF5249 over the serial
peripheral interface (SPI), before the
algorithms are executed. The 96 KB of
internal SRAM allows increased performance
by running the algorithms in the internal
memory, while the enhanced
Multiply-Accumulate (eMAC) unit enables
the algorithms to be executed efficiently

and quickly. The MCF5249 supports external

SDRAM and Flash memory modules

through a glueless interface. The Flash is
used to store the fingerprint templates after
enrollment and is accessed for template
retrieval during verification. The low power
consumption of the MCF5249 allows it

to fit into power-critical fields such as in
battery-powered applications and does not
significantly add to the battery drain of the
product. The user display is based around an
LCD panel. The general-purpose input/output
(GPIO) available on the MCF5249 is used to
control the generation of messages on the
LCD. The display will inform the user that
enrollment is complete as well as display a

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service
names are the property of their respective owners. This product incorporates SuperFlash” technology licensed to SST.
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verified fingerprint message and a rejected
fingerprint message subsequent to enroliment.
The 12°C module on the MCF5249 provides a
glueless interface to the card reader in an
ATM-style system. This allows quick template
retrieval from the smart card and reduces user
delay. If enhanced data security is required,
then a security processor can be attached

via the bus interface providing data encryption
for storage or transmission purposes.

The network interface, i.e., Ethernet or USB,
is also attached to the bus interfaces allowing
communication between the remote unit and
the central hub when this is required.

@,

Z“ freescale

semiconductor



ColdFire® Embedded Controller Application

MCF5249

Portable Internet Audio Products

Overview

The portable Internet audio market has exploded
with a wide range of products and formats.
These products create a whole host of
opportunities for consumers and challenges

for designers. Freescale Semiconductor's
comprehensive hardware and system solutions
are engineered to help reduce overall system cost
and speed time-to-market. The portable Internet
audio devices vary widely depending on the
storage format. The availability of recordable

CD drives at consumer price points is giving a
new lease on life for the compact disc format.
The relatively low cost and high storage capacity
of blank CD media, together with its compatibility
with existing playback systems in use all over the
world, may make the CD the ultimate MP3 music
medium. A single read/write-able (R/W) CD
typically costs less than US$1 and can hold more
than 10 hours of music in MP3 form.
Compressed audio is written onto CDs as a file
on a CD-ROM, so MP3 CD players must be able
to read CD-R/W discs, perform CD-ROM
decode and file management and decode MP3,
Windows Media Audio (WMA), AAC and any
new formats that are derived.

Design Challenges

Standard compact disc (CD-DA) and
compressed audio (MP3, WMA, etc.) playback
digital audio systems share the requirement for
significant amounts of control processing as
well as digital audio signal processing. Control
processing includes file management, data
buffering, system control and user interface
control, while the MP3 decode algorithm

itself involves approximately 50 percent

MCF5249 BLOCK DIAGRAM

T Drivers
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control-type functions and approximately
50 percent signal processing. Other
signal processing tasks include audio
effects processing (e.g., dynamic bass
boost) and digital volume control.

Typically these systems use separate
digital signal processor (DSP) and
microcontroller devices to perform the
signal processing and control tasks.
Clearly a more efficient, cost-effective
solution would be to implement both
tasks on a single microprocessor.

In addition, due to the portable nature of
these devices, power consumption is a

major issue. All devices in the solution

> System Control
> User Interface

must have very low power consumption in
order to maximize the battery life of the
audio playback device.

Finally, multimedia formats and products
are evolving very quickly. Different digital
audio formats are being used in different
regions of the world and in different
products. For example, while MP3
(MPEG-1 Audio, Layer 3) is the audio
standard of the Internet, MPEG-4 AAC
(MP4) and WMA are also growing in
popularity. Due to these ever-changing
formats, an ideal solution could be
upgraded in the field.
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Freescale Solution

Freescale's ColdFire 32-bit microprocessor

is designed to provide a compact engine

for control code processing with its
variable-length RISC architecture; with the
addition of the enhanced Multiply-Accumulate
(eMAC) unit, the ColdFire microprocessor also
offers powerful digital signal processing ability.

With its 32-bit data paths and 48-bit
accumulators, the ColdFire architecture
with eMAC is capable of extremely efficient
processing of certain audio algorithms.

”

For example, the MP3 decoder running
on the MCF5249 has been tested
as having 18 bits* of accuracy compared to

the ISO floating point standard implementation,

equivalent to a signal-to-noise ratio

of 108 dB*. In addition, the MP3 decoder
requires just 19 MHz* of CPU bandwidth
on this device.

The MCF5249 has been designed with
advanced ColdFire audio peripherals which
include 1IS-compatible serial ports and an
IEC958/SPDIF transceiver. The on-chip

Learn More: For more information on Freescale products, please visit www.freescale.com.
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time-division multiplexing (TDM) bus is
designed to allow signals to be routed

easily between the peripherals and the CPU.
Because external audio interface devices are
not required, these audio peripherals help
provide lower system costs. In addition,
standard audio software modules, such as
MP3 and WMA decoders, are available for
customers with the proper licensing for a
small fee.

NOTE: *These numbers are for worst case data and
assume single-cycle memory accesses.
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ColdFire® Embedded Controller Application

MCF5272

Cost-Effective Virtual Private Network (VPN) Router

Overview

A VPN router securely connects a group of two
or more computer systems to a private local
area network (LAN) that communicates over the
Internet. To ensure network privacy and data
integrity, the router should support user
authentication mechanisms, data
encryption/decryption and firewall technologies.
A VPN router may be used as a cost-effective
network router for small office/home office
(SOHO) applications, providing a gateway and
firewall for dial-up, cable or asymmetrical digital
subscriber line (ADSL) Internet connections.

Design Challenges

Embedded network devices not only
perform their own specific control
functions; they also need to perform
additional control functions by interacting
over a network. Devices connected to the
network, particularly the Internet, take on a
range of functionality. For example, they
should be capable of handling standard

protocols, such as TCP/IP and its
associated application set, in addition to
handling authorization and access issues.
In the design of a network, systems must
adhere to a set of protocols for
addressing, identifying hosts, routing,
establishing connections and contention
on the network and sending data.

2
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MCF5272 BLOCK DIAGRAM
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Freescale Solution

Freescale Semiconductor’s family of
ColdFire® microprocessors provides the
ideal networking solution. The MCF5272
microprocessor, based on a Version 2 (V2)
ColdFire core, is designed with integrated
peripherals widely used in communications

applications.

The design is centered around the ability of
the MCF5272 to handle 100 Base-T
Ethernet, 12 Mbps Universal Serial Bus
(USB), an Integrated Services Digital Network
(ISDN) transceiver, three codec channels and

RJ-45

two serial ports, while leaving more than

50 percent of the CPU bandwidth to run

user applications such as router software.

In addition to using the communications
interfaces on the MCF5272, general-purpose
input/output (GPIO) is used to drive a seven-
segment LCD display. The queued serial
peripheral interface (QSPI) module is used to
interface to a real-time clock to provide time
stamping on the data as it is routed. Incoming
serial data tends to vary in terms of data rate.
The RS-232 channels are designed to lock to
this data and to automatically track and

Learn More: For more information about Freescale products, please visit www.freescale.com.
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respond at the incoming data rate. HDLC
firmware is provided in the on-chip ROM of
the MCF5272. The user can use the HDLC
protocol for virtually any of the communication
channels in the router—particularly the codec
and ISDN interfaces. The Ethernet Media
Access Controller (MAC) designed into the
MCF5272 requires an external transceiver
and magnetics to provide 10 or 100 Base-T
operations via the Mll interface.

2/

>~ freescale*

semiconductor



ColdFire® Embedded Controller Application

MCF5275

Local Medical Monitoring Gateway

Overview

Medical personnel today have a wider variety of
patient information sources than ever before, yet
the volume of information can be an impediment if
the data is not interconnected, analyzed, recorded
and responded to—especially in the event of an
emergency. Thus, a system becomes necessary
to allow medical personnel to monitor and
interface local frontier-connected equipment both
locally and from a central basestation.

In this example, local bedside health care-related
equipment, such as respirators, heart monitors
and medicine dosage controllers, from several
hospital rooms can be securely and remotely
monitored by a central basestation. This is made
possible by connecting the local bedside medical
equipment to an MCF5275 ColdFire®
microprocessor-based local medical monitoring
gateway via Ethernet or, in the case of a legacy
medical device that is not equipped with Ethernet,
via a serial RS-232 port. The gateway in each
room is wired to a central router, which is

connected to the central basestation.

MCF5275 BLOCK DIAGRAM
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166 MHz V2 ColdFire®
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Design Challenges

A microprocessor for a medical gateway
application must offer connectivity,
security and product lifetime longevity.
The MCF5275 Family integrates dual
Ethernet, USB, universal asynchronous
receiver/transmitters (UARTs), DDR
SDRAM memory control and hardware
encryption into one cost-effective chip,
thus streamlining design and reducing

component count costs and space.

Due to the sensitive nature of the data in
transit, this solution must help ensure that
data cannot be accessed inappropriately.
Hardware encryption onboard the
MCF5275 device helps provide secure
transmission of sensitive personal
information over a potentially exposed
network. The MCF5275 microprocessor
in the gateway encrypts the data received
from the bedside equipment before the
data is transmitted by Ethernet to the
central basestation, where the data is

decrypted and interpreted.

Freescale Solution

While the lower-end industrial connectivity
and networking market space requires
solutions with the system performance
and integration benefits of a 32-bit
microprocessor, it also brings more power
and cost constraints. To meet these
needs, Freescale expands the MCF527x
family of microprocessors with an array

of devices that combine high integration
and cost-effective options.

This impressive combination of
connection, protection and peripheral
selection makes the MCF527x Family

Learn More: For more information about Freescale products, please visit www.freescale.com.

In addition to the ability to monitor
bedside medical equipment in a given
room from the remote central basestation,
medical personnel need access to the
same data while in the patient’s room.
This has customarily been accomplished
with a bedside monitor. Alternatively, a
12 Mbps USB device on the MCF5275
microprocessor allows the possibility of a
doctor or attendant accessing the system
through the gateway's USB-to-Ethernet
adapter port. A doctor could use a PDA
with a USB On-The-Go (OTG) port,
keeping track of patients’ conditions

at every visit.

Furthermore, Freescale develops the
ColdFire Family with commitment to
long-term availability and continued
innovation. The ColdFire Family's focus
on the industrial market helps ensure
your product will have the support it
needs throughout its lifetime.

ideal for power-conscious, cost-sensitive
applications requiring significant control
processing for file management,
connectivity, data buffering, user interface
and signal processing. MCF527x target
applications include remote monitoring,
data security, voice-over-Internet Protocol
(VoIP) phones, health care-related
instrumentation, gaming equipment,
Ethernet switches, server appliances,
point-of-sale printers and home routers.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names

are the property of their respective owners.
© Freescale Semiconductor, Inc. 2006

MCF5275APSUMFS
REV 1

Key Features
> Version 2 ColdFire core

> Up to 159 MIPS (Dhrystone 2.1)
at 166 MHz

> Low-power, high-performance
0.13p technology

> Connectivity options
= Up to two 10/100 Fast Ethernet controllers
= USB
* Queued serial peripheral interface (QSPI)
= °C
= Three UARTs

> Hardware encryption capability

> Enhanced Multiply-Accumulate (eMAC)

> 64 KB SRAM

> Up to 16 KB configurable cache

> DDR SDRAM memory controller

> MAPBGA and QFP packages

> 10K suggested resale prices starting
at US$7.75

Support

With every MCF5274/75 microprocessor,
users can benefit from extensive support by a
world-class development tools suite from
Metrowerks/ARC, Green Hills Software,
Wind River and other leading tool developers.
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ColdFire® Embedded Controller Application

MCF5282

HVAC and Security Control Panel

Overview
A heating, ventilation and air conditioning

(HVAC) and security control panel is the

remote control. The analog-to-digital
converter (ADC) provides interfaces to

analog components used to control the

central control hub of the home's heating home environment.

and cooling functions and home security ha SAE seay o] sy

functions. With it, users can remotely . . . .
conveniently brings remote manipulation

control the temperature, furnace, . L
and wireless communication into the

compressor and air duct valves usin . . .
P 9 hands of the resident with the flexible

ZigBee™ technology based on the
IEEE® 802.15.4 standard, which is a

ability to network and control various
elements in the home—while at home
low-data-rate, low-complexity solution
or away.
with multimonth to multiyear battery life
ideal for applications such as sensors,
interactive toys, smart badges, remote
controls, home automation and

portable electronics.

Security enhancing features such as
window and door sensors, motion sensors
and keycode verification are handled by
processing simple wireless packets or
simple communication with the keypad
that is mounted in the home. The remote
sensors are efficiently managed through
ZigBee wireless communication optimized
for low power, short distance control and
remote monitoring networking applications,
which require infrequent, low-rate and
small packet data. The Ethernet

connection enables Web-based local and

Design Challenges

Microcontrollers that enable an HVAC and
security control panel require connectivity

and integration. They require a means to
interface to wireless nodes within the home
such as an LCD display, keypads and sensors.
In order to capitalize on the controllability of the
wireless network, the interface to Ethernet

enables remote monitoring and control.

Because the HVAC and security control panel
is always powered and expected to run for

years, it is necessary to use low-power devices

with low standby current.
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MCF5282 BLOCK DIAGRAM
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Freescale Solution

The MCF5282 offers a highly integrated
solution for an HVAC and security control
system. The 512 KB of onboard securable
Flash provides a system solution that
enables firmware for initialization and
control of the connected devices. The
10/100 Ethernet Media Access Controller
(MAC) offers the ability to serve up Web
pages and enables local and remote
control of this system. The ADC provides

the interface to local temperature sensors.

Learn More: For more information about Freescale products, please visit www.freescale.com.

Wireless Sensor Inputs

Temperature
Sensor

The 64 KB of onboard SRAM and the
enhanced Multiply-Accumulate (eMAC)
offer the option of running algorithms used
by the security system as well as other
computation-intensive tasks. The
MCF5282 includes the integration
required for the HVAC and security

system central controller.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names
are the property of their respective owners. This product incorporates SuperFlash® technology licensed from SST.
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Key Benefits
> On-chip peripherals on the MCF5282 device

are engineered to allow straightforward
implementation of an HVAC and/or security
system including the ability to remotely
access the components of the network using
the TCP/IP protocol over wired 10/100
Ethernet or IEEE 802.11 wireless local area
networks (LANS).

Large securable Flash integrated on the
MCF5282 provides a means to use and
update any necessary firmware for the
initialization and control of the home network.

Connectivity such as a Controller Area
Network (CAN) and even numerous
general-purpose input/outputs (GPIOs)
enable interfaces to various hardware devices.
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ColdFire® Embedded Controller Application

MCF5307

Music Media Player

Overview

SnapGear Inc. supplies a platform for the
next-generation Business Music Media Player
(BMMP) from MP3.com. The BMMP is a
hardware component responsible for the
delivery of playlists scheduled through the Music
Manager software application. The BMMP
essentially acts as a virtual jukebox where music
schedules are downloaded and stored. The
server's plug-and-play design requires minimal
installation time and little to no maintenance.
MP3.com provides the necessary technical
support to ensure that the player is set up
properly and functions smoothly.

MCF5307 BLOCK DIAGRAM
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Design Challenges

The design challenge was to create a
platform to handle the complex integration
of hardware and software while
maintaining a reduced bill of materials.
SnapGear's SecureEdge Internet
appliance platform, which runs
SnapGear's implementation of the puClinux
operating system, is a version of a Linux®
operating system for processors without
memory management units (MMUs).

This application needed a microprocessor
that had a low price, as well as the
performance, integration and debugging

capabilities that meet the consumer's end
requirements along with speeding time to
market. Freescale Semiconductor’s
ColdFire® MCF5307 microprocessor met
all of these challenges. The BMMP
generates two channels of monaural
sound which are fed to an external
amplifier, thereby supporting two
independent music zones simultaneously,
including the possibility of providing
background audio for a business phone
system while customers are on hold.
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Freescale Solution

Freescale offers an ideal embedded
microprocessor architecture for this
application—the ColdFire microprocessor
family. In particular, the MCF5307 ColdFire
microprocessor has a version 3 (V3) ColdFire

core along with the following peripherals:

> 4 KB SRAM, Multiply-Accumulate (MAC)
unit and divide unit, 8 KB unified cache

> Four-channel direct memory access (DMA)
controller, DRAM controller; supports
SDRAM, EDO and page node DRAM

> Two universal synchronous/asynchronous
receiver/transmitters (USARTs), dual
16-bit general-purpose multimode timers,
Philips Semiconductor I?°C-compatible bus,
system interface

> System debug support, clock-multiplied
Phase-Lock Loop (PLL), 16-bit
general-purpose parallel I/0O port

> 70 MIPS at 90 MHz; available
at 66 and 90 MHz

Key Features
> The 20 GB hard drive is designed to hold
up to 10,000 songs; MP3 tracks used by

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
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MP3.com are typically MONO @ 64 kbps,
resulting in 2 MB per track or 10,000
tracks in 20 GB

> “Dual zone” capability is designed to allow

for two channels of audio to be delivered
to customer locations

> Plug-and-play simplicity requires little to

no maintenance at the retail store level

> Applications such as music-on-hold

and message-on-hold features are
designed to provide additional
messaging opportunities and are
alternate applications for the BMMP
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ColdFire® Embedded Controller Application

MCF532x
Point-of-Sale Terminal

Overview

Original point-of-sale (POS) terminals were
first considered to be electronic replacements
for mechanical cash registers. Today, however,
POS terminals are taking on expanded
functionality and flexibility, making management
of global operations faster and more accurate
with increased efficiency. POS terminals are
becoming a standard in the commercial industry
and are growing in popularity as the trends in
networked communications increase over time.
In addition to processing credit card
transactions, POS terminals have the ability to
track customer orders and connect to other
systems to manage inventory. More and more

POS terminals are connecting to global
networks, enabling secure communication with
financial institutions around the world. Future POS TERMINAL
POS terminals must not only maintain fast and

secure communication, but must also

accommodate the high-performance needs of LCD
a flexible and multifunctional system. Panel
LCD Controller
Secure | — R —Ethernel o 15 Network
Boot MCF5329
Controller ———— Audio

Serial Interface

| I I I IGPIO L
External USB Interface

Data Input

Mechanism

(Bar-Code Scanner or
Magnetic Card Reader)

Memory

Keypad
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Freescale Solution
The ColdFire® MCF5329 processor
offers a full solution for POS applications.

A performance speed of up to 240 MHz
enables the processor to handle the
increased level of data transmission
typically required in POS applications
without compromising the overall
system performance. The MCF5329 is
the first 68K/ColdFire device to integrate
an LCD controller for on-chip support
of display interfaces for POS terminals.
The processor is equipped with an
integrated Fast Ethernet controller along
with a hardware encryption module to

ensure the secure transmission of

data. The MCF5329 processor also
features an integrated synchronous serial
interface (SSI) to support on-chip audio
functionality. The integrated USB host
and USB On-The-Go modules provide
support for a number of POS input
devices such as bar code scanners and
smart card readers.

Design Challenges

Integration and performance are among the
key criteria that designers should consider
when selecting a processor to design
POS applications. The processor must

be capable of handling the secure
transmission of data over a network while
simultaneously maintaining a high level

of system performance for the user
interface. Equally important is a high

level of peripheral integration to support
the varying methods of conducting
financial transactions.

On-Chip Features
> High-performance v3 ColdFire Core offering
up to 211 MIPS and 240 MHz of performance

> LCD controller for graphical user interface

> Fast Ethernet controller and hardware
encryption unit for secure transmission of data

> USB host and On-The-Go modules to support
a variety of data input mechanisms

> S8l to enable support for audio functionality or
interface with data codecs

Learn More: For more information about Freescale products, please visit www.freescale.com.
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ColdFire® Embedded Controller Application

MCF5407

Digital Set-Top Box

Overview

The function of a digital set-top box (DSTB) is

to decode an MPEG-2 video/audio stream. This
stream can be transmitted either by satellite or
terrestrial broadcast. For each transmission
method, only the circuitry required to demodulate
the incoming signal is different. More recently,
there has been a revolution in home entertainment
and personal communication. Internet access and
e-mail are now consumer products delivered via
set-top boxes in the home. To deliver this
functionality, DSTBs run Web browsing and
e-mail client software. Consequently, additional
processing capability within the DSTB is
necessary to handle both the MPEG-2 content
and an embedded operating system.

MCF5407 BLOCK DIAGRAM
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Design Challenges

In the race for service providers to offer
greater functionality, the latest DSTBs
must be able to interface to hard disk
drives or DVD R/W units. And to provide
the latest technology, the DSTB must also
be capable of field upgrades. To this end,
the communication channel must be
capable of supporting at least V90 data
rates. Future developments in the set-top
box market will integrate xXDSL as a part
of the basic function. The challenge for
designers is to ensure that MPEG
decoding is never compromised.

To prevent bottlenecks from disrupting the
data stream, multiple processor platforms
are required. A dedicated processor
decodes the MPEG-2 stream and handles
the interface to storage devices. A second
processor runs an embedded operating
system enabling user interaction in the
form of channel selection, e-mail, Web
browsing and communications.
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Freescale Solution

This multiple processor platform requires a
separate CPU and MPEG-2 demux/decoder
combination. In many of the high-performance
DSTB designs, the CPU + demux/decoder
functionality is integrated on one device. This
integration limits the amount of bandwidth
available on the shared address/data buses
and reduces the scope for additional
functionality. With its bus arbitration and
built-in direct memory access (DMA)
functionality, Freescale’s MCF5407 ColdFire

microprocessor is engineered to be used with
the MPEG-2 decoder to allow block transfers
of decoded image data to the rest of the
system. The integrated 1°C module on the
MCF5407 connects to the low-noise block
(LNB) demodulator to help with control of the
tuner front-end and also connects to the
smart card reader in the set-top box.

Soft modem functionality helps save
manufacturing costs by eliminating the need

for a memory-mapped data pump.

Learn More: For more information about Freescale products, please visit www.freescale.com.
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The modem interface consists of a
codec/DAA combination with the data pump
software and protocol stacks running in
software on the MCF5407. General-purpose
input/outputs (GPIOs) can be used to drive a
simple seven-segment front-panel LCD
display. The ISDN/ADSL interface would
require a memory-mapped ISDN/ADSL
controller. The SDRAM and Flash interfaces
are glueless with the exception of series

termination on the control signals.
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ColdFire® Embedded Controller Application

MCF547x

Automated Gas Pumping Station
and Automatic Teller Machine (ATM)

Overview

Gasoline pumps have become information
appliances. In addition to allowing customers

to fuel their cars and pay for gasoline at the
pump, gasoline pumps now offer merchandising
opportunities for the station owners and function
as Web-based information portals. Competitive
pressures are requiring stations to monitor and
control their gas pumps remotely, instead of
having personnel on-site. Pumps now

contain touch screens or LCD displays with
keypads, and they also feature speakers,
barcode scanners, radio frequency

identification (RFID) systems, cash

acceptors and receipt-printing equipment.

Key Benefits

> The MCF547x processor family delivers
comprehensive, high-level control for a
next-generation automated gas pump/ATM
with a single device.

> There is significant design flexibility offered by
the multiple communications interfaces
featured on the MCF547x devices.

> The optional encryption accelerator within the
MCF547x devices allows financial information
and customer-specific marketing data to be
collected with enhanced security and
distributed via any personal area network
(PAN), local area network (LAN) or wide area
network (WAN) interface, without significantly
degrading system performance.

Design Challenges

A typical gas pump/ATM has several
I/0O systems, including card readers,
cash-collection equipment, barcode
scanners, speakers, pump electronics
and a touch-screen interface. A control
chip for this application requires many
connectivity interfaces to control the
system without having to add significant
amounts of external logic.

A number of different network connections
are required. First, a LAN is typically
offered for remotely monitoring the pump,
printer paper and cash-acceptor levels;

collecting diagnostic information; and

performing system software upgrades.

It is also useful to have a separate LAN
interface to connect the fueling station to
the Internet and to allow direct Web
interaction with the customer. Many
next-generation pumps include a WAN or
PAN interface to collect user payment
information or to communicate directly
between the pump and the vehicle.
Because financial and personal data may
be collected at the pump, it is essential
that this information be transmitted
securely without slowing the transaction.
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MCF547x BLOCK DIAGRAM
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Freescale Semiconductor Solution
Freescale’s MCF547x processor family is well
suited to be the main control processor in
next-generation information appliances,
including automated gas fueling stations. The
on-chip PCl interface offers straightforward
control of LCD and touch-screen systems,
and enables the use of different screen sizes
and technologies. The wide range of
connectivity peripherals on the MCF547x
device—including four programmable serial
controllers, two 10/100 Ethernet interfaces
and the direct memory access—serial
peripheral interface (DMA-SPI)—allows
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design flexibility. Multiple 10/100 Ethernet
connections mean the gas pump can easily
separate remote monitoring and diagnostic
information gathering from the customer Web
interface, and the DMA-SPI can interface with
next-generation WAN and PAN technologies
such as RFID and ZigBee™ protocol

devices, as well as devices enabled by
Bluetooth™ wireless technology. The
hardware-accelerated encryption of the
MCF547x devices allows customer
transactions to be quickly and securely
stored and transmitted via any of the
communications peripherals in the system.

Learn More: For more information about Freescale products, please visit www.freescale.com.
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ColdFire® Microprocessors
Freescale offers user's manuals, product
briefs and application notes for its
ColdFire microprocessors. In addition,
local support is also provided for these
products. For more information, visit
www.freescale.com/coldfire.
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ColdFire® Embedded Controller Application

MCF547x

Home Entertainment Gateway

Overview

A home entertainment gateway is a
communication and storage hub in the home
that functions as a secure audio, video and file
server; wireless router and firewall; and a
personal video recorder. With it, consumers
can listen to stored music or live Internet radio;
watch live, stored or on DVD video; and
access/store documents wirelessly. They can
also record broadcast video and play it back on
multiple TVs at different times. In addition, an
optional DVD writer allows consumers to record
or transfer to a DVD+/-R/W for mastering a disk
to archive or distribute home movies to family
and friends. They can even transfer digital video
from a camcorder to a hard disk or DVD using
an |IEEE® 1394 link.

In addition to a typical wireless router
implementation, the recording function involves
decoding/digitizing/compressing video and
audio inputs, and then transferring the audio
and video data to a hard drive. Audio or video
playback functions in reverse and can happen
simultaneously with the recording function. The
hard drive also serves as a network-attached
storage (NAS) device and a USB 2.0

storage device.

Cable or
Satellite —————» Set-Top Box
v
Surround Sound
DVD Player

Key Benefits

> A wide range of home entertainment
gateway products can be developed
based on the same core design using
the MCF547x devices with different
PCI peripherals.

> The MCF547x device's system
architecture enables high data
throughput for communications-
intensive peripherals included in
a gateway application.

> Hardware-accelerated encryption
within the MCF547x devices helps
to ensure secure transmission of data
through the gateway.

Cable or
Telco
A Cable/DSL Modem ———
. WAN T
% Phiail
— " )
Entertainment
ety WLAN
—— LAN
USB 2.0
A
4—
ANV PG

Design Challenges

The key requirements of a microprocessor
for the home entertainment gateway
application are connectivity and
price/performance. Processors for this
application require dual Fast Ethernet
interfaces for routing; a USB 2.0 device
controller; and a PCI bridge to interface
to the IEEE® 802.11 a/b/g radios, (serial)
ATA storage controller, MPEG-2/AC3
video/audio processor and optional

IEEE® 1394 controller. In addition, they
require an I°C bus for controlling the video
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MCF547x BLOCK DIAGRAM
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components and an infrared-capable serial
port for IR remote control. The processor
must have sufficient performance and memory
bandwidth to handle simultaneous A/V
recording and playback, routing and file
serving. A crypto engine is also required in
order to accelerate encryption for the
wireless link and to encrypt files stored

on the hard disk.

Because the home entertainment gateway
application is an embedded, always-on
device that requires a reliable real-time
operating system (RTOS) or Linux® operating
system, full memory management capability is
an asset.

Freescale Semiconductor Solution
The MCF547x Family provides the essential
connectivity requirements for a home

entertainment gateway. It features a V4e
ColdFire® core with large dual 32 KB caches
that deliver 410 MIPS (Dhrystone 2.1) of
performance at 266 MHz. The memory
management unit (MMU) allows a full
protected-mode OS, such as standard Linux
OS, to be used. The 32-bit wide DDR
SDRAM controller provides high-memory
bandwidth for A/V, storage and network data.
The on-chip 32 KB SRAM can be used to
store critical routines and data, in addition to
keys and initialization vectors for the on-chip
crypto engine.

The serial peripherals (dual Fast Ethernets,
USB 2.0 device, I*C and four programmable
serial ports) are supported by direct memory
access (DMA) channels to minimize CPU
overhead. The integrated peripheral

Learn More: For more information about Freescale products, please visit www.freescale.com.
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component interconnect (PCI) bridge
supports bus mastering for direct transfers
to and from memory.

With the required key functionalities
integrated into the MCF547x Family, a range
of home entertainment gateway products can
be developed based on the same

core design, but with different PCI
peripherals and software.

ColdFire Microprocessors

Freescale offers user's manuals, product
briefs and application notes for its ColdFire
microprocessors. In addition, local support
is also provided for these products.

For more information, visit
www.freescale.com/coldfire.
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ColdFire® Embedded Controller Application

MCF547x

Security-Enhanced Internet Protocol Camera

Overview

A security-enhanced Internet Protocol (IP)
camera provides streaming video over the
Internet via a Fast Ethernet or wireless local
area network (LAN) link. Camera input can be
either from an integrated CMOS/CCD digjital
image sensor or from an external camera. The
security-enhanced |IP camera first decodes and
digitizes the analog camera input into standard
digital video format. It then compresses the
digital video into motion-JPEG, MPEG-2 or
MPEG-4 format, and transfers it by direct memory
access (DMA) into the processor's memory.

Input from a microphone or external audio
input is digitized and compressed by a
software encoder. The security-enhanced IP
camera can also implement audio output for
intercom applications.

Compressed audio and video streams are
packetized, optionally encrypted and sent using
TCP/IP protocol over wired 10/100 Ethernet or
IEEE® 802.11 wireless LANSs.

The camera is configured using a Web interface
and can support remote pan and tilt control. Power
can be supplied using an external adapter for
wireless applications, or over Ethernet cable for
wired installations.

000000

Wireless
Cable/DSL Broadband Router
Modem
Wired
Security-Enabled
Camera
Key Benefits

> Hardware-accelerated encryption
onboard the MCF547x devices helps
provide secure transmission of
potentially sensitive video information
over public interfaces without impacting
system performance.

> On-chip peripherals on the MCF547x
devices allow straightforward
implementation of a security-enhanced

0

@— Wireless
— | Laptop PC

<4—Recording in Progress

Desktop PC Wireless
Security-Enabled
Camera

IP camera, including the ability to set
up the camera as a PC peripheral via
the on-chip USB 2.0 high-speed
device interface.

The memory management unit (MMU)
contained within the V4e ColdFire® core
allows the security-enhanced camera
system to run protected-mode
operating systems such as standard
embedded Linux® OS.
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MCF547x BLOCK DIAGRAM
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Design Challenges

One of the most important Internet camera
requirements is security. Because video
streams can be transported over unprotected
public networks, sensitive video streams need
to be encrypted to ensure that only authorized
viewers are allowed to see the images or
control the camera. This encryption should

be based on proven standards such as DES,
3DES or AES, and must be accelerated to
satisfy real-time requirements with minimal
CPU overhead.

A second requirement is high memory
bandwidth. Image information is transferred
into memory, passed to an encryption engine
and back, then packetized and sent to 10/100
Ethernet or IEEE 802.11 Media Access
Controller (MAC). A high-speed, wide memory
bus and large CPU cache that reduces bus
usage are also required.

Other requirements include a PCI bus bridge
to interface to the standard IEEE 802.11

Audio Codec

PHY

a/b/g radio chipset and MPEG encoder;
integrated 10/100 Ethernet MAC; enhanced
Multiply-Accumulate (eMAC) math capability for
executing audio compression/decompression
algorithms; and a CPU with full memory
management to take advantage of standard
Linux OS distributions.

Freescale Semiconductor Solution

The MCF547x Family offers an integrated and
balanced solution for a security-enhanced IP
camera processor. The on-chip crypto engine
supports DES, 3DES and AES private key
algorithms as well as hardware random
number generation. The bus mastering
capability uses the external 32-bit-wide,
high-speed DDR SDRAM directly for fetching
clear-text image and storing encrypted image
output. The large on-chip dual 32 KB caches
minimize CPU bus usage, while the 32 KB
SRAM can be used to store encryption keys,
initialization vectors and audio compression/
decompression data.

Learn More: For more information about Freescale products, please visit www.freescale.com.
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MCF547x on-chip peripherals include

the PCI bridge; dual Fast Ethernet controllers;
programmable serial controllers that interface
gluelessly to audio codecs; timers for generating
PWNWMs for pan and tilt motor control; and a USB
2.0 high-speed device interface that allows the
camera to be used as a PC peripheral.

The V4e ColdFire® core on the MCF547x
devices offers up to 410 MIPS at 266 MHz
and has an enhanced MAC unit for DSP
functions. The full MMU capability supports
protected-mode operating systems such
as standard Linux OS.

ColdFire Microprocessors

Freescale offers user's manuals, product
briefs and application notes for its ColdFire
microprocessors. In addition, local support
is also provided for these products.

For more information, visit

www.freescale.com/coldfire.

2

> freescale”

semiconductor



ColdFire® Embedded Controller Application

MCF548x

Fieldbus Controller/Gateway

Overview

Fieldbus controllers take the measurements

and perform the actions critical to manufacturing
and materials processing. A fieldbus gateway
provides communication to factory floor and
process control devices that are connected via

a large variety of popular protocols. Ethernet is
making rapid inroads into areas formerly covered
by older serial protocols.

Along with this physical layer change, access
via TCP/IP has become increasingly important to
enable enterprise-wide integration. Controllers
are evolving as well, taking over central control
room tasks through distributed processing
schemes. All of these changes are driving a

new level of integration in microprocessors

for industrial applications.

Key Benefits

> The MCF548x devices are particularly well
suited for interfacing legacy fieldbuses such
as CAN, MODBUS and PROFIBUS with
newer technologies such as wired and
wireless Ethernet.

> Multiple Ethernet interfaces on the MCF548x
devices allow straightforward separation of
public and private data streams for an
industrial application.

> The MCF548x devices offer straightforward
interfacing to Freescale's chipset based on
ZigBee™ technology.

Design Challenges

The trend toward distributed control
places increased computational demands
on fieldbus controllers. Sensing, actuator
and closed loop process control, data
logging and diagnostics must all be
performed in real time. Increasingly
sophisticated operating systems are
required to effectively schedule and
dispatch these tasks. Added to this

load is a rapidly growing

communications throughput.

Older serial protocols are being
encapsulated and transported over
Ethernet on private local area networks
(LANSs), while information critical to
productivity and efficient materials
management must travel over the public
Internet. Controllers must be able to be
reprogrammed remotely. This means
gateways must be able to connect legacy
fieldbuses such as CAN, MODBUS and
PROFIBUS with newer technologies such
as 100 Mbps or wireless Ethernet.

2

Z“freescale

semiconductor



MCF548x BLOCK DIAGRAM
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Rapid reconfiguration is also an issue because
controllers can be very installation-specific,
leading to a mix of many low-volume
configurations. The challenge to designers is
to meet these needs in a rugged industrial
environment and in a form factor that may be
restricted to a DIN rail-mounted module.

Freescale Semiconductor Solution
The need for high-performance control and
secure enterprise communications requires

a high level of integration for industrial
microprocessors. The MCF548x family of
ColdFire microprocessors addresses these
needs with the V4e ColdFire core and
integrated communication peripherals.
Onboard data and instruction caches provide
efficient execution of control algorithms and
communication protocols. Signal processing

tasks, such as control loop filters, are handled

by an enhanced Multiply-Accumulate (eMAC)
unit and a floating point unit (FPU).

The memory management unit (MMU)
provides the type of memory protection
required by real-time and Linux® operating
systems. Connectivity to serial fieldbuses is
accomplished through multiple CAN and
programmable serial controllers (PSCs).
Dual Fast Ethernet Controllers (FECs) give
true gateway functionality to both LAN and
wide area network (WAN) connections.

Secure communication, such as IPsec,

can be implemented easily with the optional
cryptography acceleration unit. Onboard
multichannel direct memory access (DMA)
transfers communications packets, which
offload the CPU. External buses provide
glueless interfaces to SDRAM and Flash.

Learn More: For more information about Freescale products, please visit www.freescale.com.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc. 2006

USFIELDBSCGFS
REV 4

The PClI bus can be used for custom options
requiring wireless communications or other

specialized subsystems.

Finally, Freescale's chipset based on ZigBee
technology interfaces to the MCF548x
devices in a straightforward fashion via the
DSPI interface, allowing the MCF548x
processor to become a main control node

in a star or mesh personal area network

(PAN) topology in an industrial setting.

ColdFire Microprocessors

Freescale offers user's manuals, product
briefs and application notes for its ColdFire
microprocessors. In addition, local support
is also provided for these products.

For more information, visit

www.freescale.com/coldfire.
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ColdFire® Embedded Controller Application

MCF548x

Integrated Operating Theater

Overview

The complexity of components that operating
theaters require continues to increase due to
the development of minimally invasive
techniques in surgery. This complexity has
dramatically increased the need for a centralized
management unit that can control all of the
mechanical and electrical systems within the
operating room, and also connect all of these
components with the larger network within the
building for monitoring, data collection and data
backup. An integrated operating room control
system allows for improved workflow and

greater efficiency in surgery.

Key Benefits

> The MCF548x Family provides customers
with the option of building an integrated
operating theater using a single piece
of silicon.

> The MCF548x Family features a broad range
of communication interfaces that enable
straightforward connection to the hospital's
local area network (LAN), along with on-chip
encryption acceleration to help make this
connection secure.

> The on-chip Controller Area Network (CAN)
controller is designed to allow for secure data
transfer between the operating room’s
components and the central control unit.

Design Challenges

Increasing operating efficiency and quality
are the key drivers for implementing an
integrated operating room system. There
are a number of simultaneous activities
within a modern operating room that
require an integrated system to coordinate
and control all of the data collection from
operating room systems and equipment.
Typical requirements are the networking
and control of endoscopic and surgical
components; control of the operating
room table, lighting and temperature;
connection to colleagues via phone or
video conference; interfacing of image and
video communication; and direct

electronic access to patient information.

All patient information, including images

from endoscopic, X-ray or ultrasound
equipment, must be easily accessible. In
addition, all relevant data collected during
the operating process (patient monitoring
data, video records of the operating
procedure, equipment diagnostic
information, etc.) must be saved and
backed up for future reference. All of this
information must be transmitted and
stored in a secure fashion to protect the
privacy of the patient.
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MCF548x BLOCK DIAGRAM ColdFire Microprocessors
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Freescale Semiconductor Solution computer for real-time data logging. The additional

Freescale’s MCF548x Family provides the
performance and integration required to be the
main controller within an integrated operating
theater application. Specifically, the on-chip CAN
controller is designed to allow customers to
integrate a fault-tolerant communications protocol
into their system that would help to ensure secure
data transfers between the central control unit and
the specified components of the system, such as
blood pressure monitors or the operating theater’s
lighting system.

The MCF548x devices feature multiple Ethernet
controllers that are engineered to allow the control
system to be connected via a network to a host

communication interfaces on the MCF548x devices
allow for flexibility in design: The ColdFire® FlexBus
could be used to connect to an LCD or touch
screen system for output monitoring, data input
and video/graphic image viewing. The on-chip PCI
controller allows straightforward interfacing to data
storage and backup systems, while also generating
flexibility for adding additional connectivity, audio
or video features in a modular fashion in the future.
Finally, the hardware encryption module on the
MCF548x devices is engineered to facilitate
secure data collection and transfer between the
integrated operating theater and the LAN or WAN.

Learn More: For more information about Freescale products, please visit www.freescale.com.
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