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Introduction

Freescale is a leading supplier of
embedded controllers with a strong
legacy in the industrial market. We have
a broad portfolio of Microcontrollers
across our 8- 16- & 32-bit platforms,
featuring leading-edge analog, control
and communications IP. For more
information on our portfolio, visit
freescale.com/MCU. Freescale is
committed to ensuring our products
are available for our customers through
the entire lifetime of their systems,

to that extent, Freescale commits

to a minimum product cycle of 10,

and in some cases, 15 years for our
microcontrollers targeting the industrial,
automotive and medical markets. For
more information on product longevity,
visit freescale.com/support.

It’'s More Than Just a Product
Freescale is dedicated to providing
semiconductor solutions that build
value into your products. When you
purchase from us, you’re buying
more than just a products. You're
getting access to a broad ecosystem
of technical support services,
development tools and training—all
designed to make your job easier and
your end products better.

S08 Core Software Efficiency
High-performance optimized for extreme
operating economy with a number of
low-power options, the S08 core is
particularly attractive for battery-powered
and hand-held applications. Multiple Stop
modes, along with Wait and Standby
modes, will help product developers
achieve new thresholds in low-power
performance under a variety of

operating conditions.

* Subject to licensing agreement and registration.

4

RS08 Core for Ultra

Low-End Applications

The RS08 core is a reduced version of
the S08 central processing unit (CPU) that
has been specifically designed for small
pin-count devices with memory under 16
KB. Thirty percent smaller than the S08
CPU, it’s more efficient and cost effective
for low-end, cost-sensitive applications.

The 32-bit ColdFire Portfolio
Advantage for Industrial and
Consumer Markets

The ColdFire family has been in the

market for 15 years. It is one of the

largest 32-bit portfolios on the market
today, offering a broad range of
performance and price points for today’s
complex applications. The ColdFire
product range has been designed to offer
very specific benefits:

e Integration of a wide variety of
connectivity peripherals such as
Ethernet, USB and CAN, with most
products supporting optional hardware
encryption to meet the growing needs
of a connected world

e The variable-length RISC architecture

gives designers greater flexibility and

exceptional code density

Cost-sensitive price points across the

family mean developers can pick the

right product while keeping system
costs at a minimum

Fully integrated and tested hardware
and software platforms that enable
designers to focus purely on developing
their application code while saving huge
investment costs and speeding

time to market

Downloaded from Elcodis.com electronic components distributor

On top of the core, an extensive library of
peripheral sets and memory sizes gives
you the flexibility to custom fit an
off-the-shelf embedded controller

that suits your needs and benefits

your customers. If an off-the-shelf
solution is not right for you, Freescale
gives you the flexibility to license the
ColdFire architecture to create a custom
embedded solution that best fits your
specific application.

Freescale's 16-bit DSC Family, Ideal
for Advance Digital Control and
Power Conversion

Freescale is a pioneer in digital

signal controller (DSC) solutions.

Our 56800/56800E DSC architecture
combines the computational power

of a DSP with the control functionality
of an MCU onto a single core. The
56800/56800E family combines the
advantages of hybrid architecture with
leadership peripherals, advanced memory
technology, software and development
tools to give you the capability you need
to develop winning solutions in complex
motion control environments.

freescale.com/MCU
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S12X—An Automotive

Industry Standard

The S12X family of microprocessors
(MCUs) is based on the popular
HCS12 architecture and contains an
RISC-based XGATE coprocessor,
which addresses the design challenge
of achieving higher MCU performance

without the cost and complexity of adding

separate processors.

32-bit Power Architecture

Power architecture provides a powerful
platform that has established itself as
the domninat architecture in automotive
and networking markets. The Power
Architecture range of MCUs offers highly
integrated solutions to meet the needs
of the most complex applications and
demanding safety standards.

Software Enablement and Support
The increasing complexity of industrial
applications and expanding functionality
of semiconductors are driving embedded
developers toward solutions that require
the integration of proven hardware

and software platforms. Freescale,

freescale.com/MCU
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along with a strong alliance network,
offers comprehensive solutions that
include development tools, debuggers,
programmers and software.

Complimentary Software and Tools

* Freescale MQX RTOS, Ethernet,
FileSystem, USB stacks and more

e Freescale Linux® BSP

e CodeWarrior Development Studio

e Processor Expert software: a rapid
application development tool in the
CodeWarrior tool suite

¢ Digital Signal Processing Library:
provides algorithms optimized for the
ColdFire architecture

Tower System

The Freescale Tower System is a
modular development platform for 8-,
16- and 32-bit microcontrollers that
enables advanced development through
rapid prototyping. Featuring multiple
development boards, or modules,

the Tower System provides designers
with building blocks for entry-level to
advanced microcontroller development.
For a complete list of development

* & RATE
= @ AATE

b C BATE
= EDi

kits and modules offered as part of the
Freescale Tower System, please visit
freescale.com/Tower.

You Are Never Very Far

from Freescale

We have hundreds of salespeople and
application engineers in the field and an
extensive network of distributors around
the world. Your Freescale representatives
are trained to understand your needs and
help you find the best solutions for

your products.

Our Fast Track online support resource is
your portal to Freescale training, technical
support and product documentation. It
gives you the opportunity to contact us
directly or access a number of self-help
resources from a single page at
freescale.com/FastTrack. Fast Track

is also your doorway to DevToolDirect,

an e-commerce solution for ordering
software and hardware development tools
as well as Freescale’s RSS feeds, which
allow you to quickly browse information
from a variety

of sources.
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MCO9RS08KA Family

Little doesn’t mean limited —think big

Designed specifically for the entry-level
marketplace, the MCORS08KA family of 8-bit
microcontrollers is ideal for product developers

transitioning from solid-state relays and switching

systems to a full electronic solution.

Extending the popular MCORS08KA family,

the MC9RS08KA8 microcontroller unit (MCU)

is an extremely cost-effective, high pin count,
fully integrated RS08 device. The MC9RS08KAS8
is the first device in the family with a 12-channel,
10-bit analog-to-digital converter (ADC) which
makes it suitable for home appliances, health
care equipment and as a general purpose
microcontroller.

The MC9RS08KA highlights include:

o Keeping the overall board design small—packages

as small as the 3 mm x 3 mm 6-pin DFN
e Keeping design easy with the tools, code and
technical support needed
¢ Analog control for increased system capabilities
¢ Suitable flash and RAM to give the software more

functionality and the designer more possibilities

Key Features

e From 1 KB to 8 KB third-generation flash with
extremely fast byte-writable programming

e 1.8 to 5.5V supply

* |2C serial communications module,
available on RS08KA4/8 only

12-ch. x 10-bit analog-to-digital converter,
available on RS08KA4/8 only

Integrated clock source (ICS) up to 10 MHz
internal bus operation with 2 percent deviation
over full temperature and voltage range

Up to two 8-bit modulo timers with 8-bit prescalar
Analog comparator with full rail-to-rail supply
operation that can operate in Stop mode
Real-time interrupt trigger with 3-bit prescalar
Four bidirectional input/output (I/O) lines
Computer operating properly (COP) feature
3/5-channel keyboard interrupt (KBI)

Low voltage detect (LVD) with Reset,

Stop or Wakeup

Auto Wakeup

Background debugging system

Supporting ultra small 3 mm x 3 mm 6-pin
DFN, up to 8-, 16- and 20-pin plastic dual
in-line package (PDIP) and narrow-body small
outline integrated circuit (NB-SOIC) packages

Target Applications

High-brightness LED

Lighting system control

Small hand-held devices

Toys

AC line voltage monitoring
Simple logic, analog driver and
ASIC replacement

Sample Application Notes

AN3266: Getting Started with RS08
AN3334: Data Structures for RS08
Microcontrollers

AN3393: MCI9RS08KA Application Hints
AN3413: Low-Cost Digital Timer
DRMO079: Reference Design for DC Fan
DRMO080: Reference Design for
Multicolor HB-LED

DRMO081: Reference Design for Low-End
Remote Control

DEMO9RS08KA2—MSRP $50*
DEMO9RS08KA8 —MSRP $50*

The demo board integrates the USB-to-
BDM interface, providing the capabilities of
the USB multilink without the added cost of
additional hardware.

DEMO9RS08KA built-in circuitry and USB-
to-BDM programmer interface reduces
hardware development time and allows
faster code evaluation.

Board highlights include:

e 8-pin PDIP 9RS08KA microcontroller

e GPIO header connector 4 x 2-pin

e Built in USB-to-BDM interface

* Two push switches circuitry:
one user, one reset

e Four LED circuitry connections:
three user, one VDD

* BDM header connector

e Power input selector

e USB up to 500 mA

® Power connector 9 VDC typical (7V-18V)

*Prices subject to change.

MC9RS08KA Block Diagram
ICS (Internal
RS08 Core Clock Source)
8/1 KB | 12C* ” Comparator
Flash
2 x 8-bit
Module Timer
256/63B -
RAM | cop ” 2-ch., 16-bit ‘
Timer

2-ch., 10-bit

0 core

* Optional modules

Doce e M os SN g Comparion R0 G ook el KL T packase

MC9RS08KABCWJ 10 MHz 8 KB
MC9RS08KABCPJ 10 MHz 8 KB
MC9RS08KABCWG 10 MHz 8 KB
MC9RS08KABCPG 10 MHz 8 KB
MC9RS08KA4CWJ 10 MHz 4 KB
MC9RS08KA4CPJ 10 MHz 4 KB
MC9RS08KA4CWG 10 MHz 4 KB
MC9RS08KA4CPG 10 MHz 4 KB
MC9RS08KA2CDB 10 MHz 2 KB
MC9RS08KA2CSC 10 MHz 2 KB
MC9RS08KA2CPC 10 MHz 2 KB
MC9RS08KA1CDB 10 MHz 1 KB
MC9RS08KA1CSC 10 MHz 1KB
MC9RS08KA1CPC 10 MHz 1 KB
6
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254B 12-ch., 10-bit Y
254B Y 12-ch., 10-bit Y
254B Y 12-ch., 10-bit Y
254B Y 12-ch., 10-bit Y
126B Y 12-ch., 10-bit Y
126B Y 12-ch., 10-bit Y
126B Y 12-ch., 10-bit Y
126B Y 12-ch., 10-bit Y
63B Y - -
63B Y = =
63B Y - -
63B Y = =
63B Y - -
63B Y = =

8 2 x MTIM 20 SOIC
ICS 8 2 x MTIM 20 PDIP
ICS 8 2 x MTIM 16 SOIC
ICS 8 2 x MTIM 16 PDIP
ICS 8 2 x MTIM 20 SOIC
ICS 8 2 x MTIM 20 PDIP
ICS 8 2 x MTIM 16 SOIC
ICS 8 2 x MTIM 16 PDIP
ICS 8 MTIM 6 DFN
ICS 8 MTIM 8 NB SOIC
ICS 8 MTIM 8 PDIP
ICS 8 MTIM 6 DFN
ICS 8 MTIM 8 NB SOIC
ICS 8 MTIM 8 PDIP

freescale.com/MCU
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MCORS08KB Family

Ultra-low-cost 8-bit RSO8 with interrupt for real-time control

The MCORS08KB12/8/4/2 (RSO08KB) family
includes ultra-low-cost, entry-level 8-bit MCUs
that balance ease of use with design flexibility
and performance.

The RS08KB family has an integrated peripheral
set which includes a highly efficient RS08 core
that supports interrupt capability, helping to
improve system performance and save additional
components costs. The RS08KB family eases
migration by offering multiple package and flash
size options, along with pin compatibility with
other 5V families as well as the CodeWarrior
development tool to support other 8-bit families.

Key Features

e Up to 12 KB flash

* Low cost

e First RS08 supporting interrupt capability

e 12-bit ADC

e SCl and 12C

e 2-ch. x 16-bit timer capable of ICAP/OCOMP/
PWM

e Up to 8-ch. KBI

e Internal clock source with 32 kHz OSC

e Up to 18GPIO

e 1.8V to 5.5V operating range

e -40°C to +80°C temperature support

Applications
e Small appliances
o Low-end microwave ovens
o Electric fans
o Toaster ovens
¢ Lighting control
o High-brightness LEDs
o Lighting system controls
o Light dimmers
o Light switches
e Simple logic replacements
* Low-end remote controls

¢ | ow-end thermal controlled fans

e Personal care devices
e Hand-held devices

e Garage door openers
* Battery chargers

e Smart batteries

* Toys

Sample Application Notes

e AN3266: Getting Started with RS08
e AN3334: Data Structures for RS08

Microcontrollers

e AN3393: MC9RS08KA Application Hints
* AN3413: Low-Cost Digital Timer

e DRMO079: Reference Design for DC Fan

* DRMO080: Reference Design for Multicolor

HB-LED

* DRMO081: Reference Design for Low-End

Remote Control

DEMO9RS08KB12—$59 MRSP

This demonstration kit comes with
everything required to complete an entire
project using the RS08KB family with
20SOIC KB12 soldered. Complementary
built-in P&E BDM circuitry is available
for debugging and programming. No
USBMULTILINKBDM is required.

Features:

e 8-pin PDIP 9RS08KA microcontroller

e GPIO header connector 4 x 2-pin

e Built in USB-to-BDM interface

* Two push switches circuitry: one user,
one reset

e Four LED circuitry connections: three user,
one VDD

e BDM header connector

® Power input selector

e USB up to 500 mA

e Power connector 9 VDC typical (7V-18V)

*Prices subject to change.

MC9RS08KB Block Diagram
2/4/8/12 KB scl TPM: 1 x 2-ch.
Flash
Ic
128/512B XOSC/ICS
o MTIM two 8-bit | = T0-bit
P ADC
RTI
RS08 Core ACMP
Losmce |
| Single global |
ICE+BDM GPIO interrupt vector

B core

Device 1:3: Chan:l:iit 2‘::;? I)C | Timer Channels Ir.:_t;::fl Package
MC9RS08KB12CWJ 12 KB 512B 12-ch. Y Y Y Y 2-ch. x 16 -bit 2 x 8-bit ICS 20 SOIC
MC9RS08KB12CSG 12 KB 512B 12-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 16 SOIC
MC9RS08KB12CTG 12 KB 512B 12-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 16 TSSOP
MC9RS08KB8CWJ 8 KB 512B 12-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 20 SOIC
MC9RS08KB8CSG 8 KB 512B 12-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 16 SOIC
MC9RS08KB8CTG 8 KB 512B 12-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 16 TSSOP
MC9RS08KB4CWJ 4 KB 126B 12-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 20 SOIC
MC9RS08KB4CSG 4 KB 126B 12-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 16 SOIC
MC9RS08KB4CTG 4 KB 126B 12-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 16 TSSOP
MC9RS08KB2CSC 2 KB 126B 4-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 8 SOIC
MC9RS08KB2CDC 2 KB 126B 4-ch. Y Y Y Y 2-ch. x 16-bit 2 x 8-bit ICS 8 DFN

freescale.com/MCU 7
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MC9S08QD Family

Entry-level 8-bit MCU introduces high-performance 5V device with 10-bit ADC

Extending the popular low-end MC9S08Q family,

the MC9S08QD4/QD2 delivers the usual low
power consumption performance of the S08
core, but is introducing a high-performance
5V device with a 4-ch., 10-bit analog-to-digital
converter (ADC) and two 16-bit timers to the
market in a small form 8-pin package.

Key Features/Benefits

e 2 KB or 4 KB flash with 256B of RAM

e 2.7-5.5V operation
o 4 MHz bus @ 3.0V +10%, 8 MHz bus @

5.0V +10% operation

e |Low-power operation

e 4-ch. 10-bit ADC with internal
reference voltages

¢ Internal Clock Source (ICS)

® Two 16-bit timer modules

¢ Flexible timer channels

* Pin compatibility with RSO8KA2 and

MC9S08QG8 to provide both downward and

upward migration paths
® Low pin count MCU 8-pin PDIP and
8 NB SOIC

Device

Target Applications

Small appliances

o Toasters

o Low-end microwaves

Large appliances

Security system

Watchdog coprocessors

Camera zoom control

Walkie talkies

Chargers

Portable TVs

DVD players

Treadmills

Vacuum cleaners

DC cooling fan applications in computers
o Low-power supplies

o Telecommunications equipment
AC voltage line monitor

Battery chargers

Digital capacitive discharge ignition (CDI) for
motor cycles

Industrial compressors

Industrial control

Sample Application Notes

ADC Channels

10-bit

8-bit

AN3041: Internal Clock Source (ICS) Module
on the HCS08s in Depth
AN2111: A Coding Standard for HCS08

DEMO09S08QD4 —MSRP $59*
Application development is quick and

easy with the integrated programmer/
debugger tools (USB-BDM) and software
(CodeWarrior) included. A 32-pin connector
allows connecting the DEMO9S08QD4 board
to an expanded evaluation environment.

Features

¢ MC9S08QD4 MCU, 8 PDIP socketed

® 4 KB flash

e 256B RAM

* Four KBI inputs

e Four GPIO, one input only, one output only

¢ Internal oscillator trimmable to 0.2 percent

e 1-ch., 16-bit, timer/pulse width modulator

e 2-ch., 16-bit, timer/pulse width modulator

e 4-ch., 10-bit DC

® 32 kHz, internal clock source

¢ Low-voltage detect with reset or interrupt

¢ Integrated USB-BDM

e BDM_PORT header for BMD cable
support (not installed)

e 5V or 3.3V operation

*Prices subject to change.

Assembly Language MC9S08QD4 Block Diagram
AN2717: M68HCO08 to HCS08 Transition
: HCS08 CP
AN2497: HCS08 ?ackground Debug Mode C1S6 MSZ U 4GPIO 4-ch. 10-it
Versus HC08 Monitor Mode ADC
2K/4K Flash LVD, LVI
1-ch., 16-bit
Timer
256B RAM ICS
2-ch., 16-bit
On-Chip ICE 4KBI Timer
O core

16-bit Timer
Channels

Clock Type

Package

Applications/

Additional Features

MC9S08QD4CPC 4KB | 256B 4-ch. - - - - 1+ 1-ch./1 + 2-ch. ICS 8-pin PDIP \

MC9S08QD4CSC 4KB | 256B 4-ch. - - - 1 1+ 1-ch./1 + 2-ch. ICS 8NBSOIC | AllHCO8 and SO08 ‘
include COP, LVI,

MC9S08QD2CPC 2KB 128B 4-ch. = = = = 1+ 1-ch./1 + 2-ch. ICS 8-pin PDIP . KBI \

MC9S08QD2CSC 2KB 128B 4-ch. - - - 1 1+ 1-ch./1 + 2-ch. ICS 8 NB SOIC \

8 freescale.com/MCU
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A
MC9S08SF Family

Cost-effective MCU with rich timer/analog functionality for universal motor control

Target Applications DEMO9S08SF4—MRSP $49

e Fan control This demonstration kit comes with

e Pumps everything required to complete an entire

e Valves project using the SF4 family with 20TSSOP

o Toys package device soldered.

e Small appliances Complementary built-in OSBDM circuitry is

* Board management controller available for debugging and programming.

e HVAC Features

e Low-end lighting control o MC9S08SF4, 20 TSSOP

e Battery chargers ® Integrated open source, USB-BDM

e Power tools e BDM_PORT header for external BDM
The powerful 8-bit MC9S08SF4 (SF4) MCU « Robotic systems cable support
family is optimized to provide precise, quiet o MCU_PORT pin header for access to
and safe control for simple motor control MCU 10 signals

Sample Application Notes

1 AN ITTESTE « AN3579: Enabling an MCU for Touch Sensing Power from USB-BDM or MCU_PORT
features, including six timers and up to 18 connector

general purpose input/output pins, provides with Proximity Sensor Software USB-BDM ti include +5.0V
. T « AN3499: Clock Options on the HC9S08 Family ~ELN power options Include +o.
highly accurate control and helps simplify overall DC and +3.3V DC
. ) _— ® AN3335: Introduction to HCS08 Background
system design. Enhanced protection circuit

. . . Debug Mode
design and a wide operating temperature range AN3589: Oticallv-lsolated Multilink BOM
L] . -
(-40°C to +125°C) help systems run safely and - Optically-Isolate ultilin

Interface for the S08/S12 Microcontrollers

applications. An integrated advanced set of

Power input selection jumpers
User components provided
Three push switches: two user, one reset

reliably under variable conditions. e Five LED indicators: two user, VDD,
MC9S08SF Block Diagram STATUS, TPWR
N 5K ohm pot w/LP filter
Key Features/Benefits *
4 KB Flash|| I°C 4 KBl | [Two MTIM16: e 2300 Hz piezo Buzzer w/external drive
e 40 MHz S08 core 16-bit timer

ircuit
128B RAM 18 GPIO o User option jumpers to disconnect

e Fault detection shutdown module 40 MHz ICS

e Interrupt priority controller for nested interrupts COP | FDS | PRLERSEE
10-bit ADC and two high-speed comparators 8-ch. x 10-bit CIT=E I

| Two 16-bit PWT | o~ ;

e I2C S08 Core ADC © 40-pin MCU /O pin header
it ti o USB connector

* 1 x 6-ch., 16-bit timer (TPM) at 40 MHz Two TPM: Two PRAGMP

* 1 x 1-ch., 16-bit timer (TPM) ICE + BDM| [1 x 6-ch., 1 x 1-ch.| ['WO

® 2 x 16-bit internal MTIM timers 0O core

e 2 x 16-bit pulse width timers
e -40°C to +125°C temperature support

*Prices subject to change.

e 2.7 to 5.5V operating range
e 16- and 20-pin TSSOP packages

ADC Channels Analog Internal | Clock

Device 16-bit Timer Channels ) Package
12-bit 10-bit Comp. Timer Type
‘ MC9S08SFAMTG 4 KB 128B 8-ch. Y Y - - 1 1-ch. and 6-ch. TPM, 2 x 1-ch. PWT | 2 x 16-bit ICS 20 TSSOP
‘ MC9S08SF4MTJ 4 KB 128B 6-ch. Y Y - - - 1-ch. and 4-ch. TPM, 2 x 1-ch. PWT | 2 x 16-bit ICS 16 TSSOP
freescale.com/MCU 9
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MC9S08SV/FL Family

Cost-effective small flash array with high 1/O

The MC9S08SV/FL family was designed to meet

the needs of simple applications needing only
small memory arrays, but utilizing a lot of I/0.
This range has 8 to 16 KB flash on chip and is
priced under $1 while being offered in 32-pin

packages supporting up to 30GPIO. There is also

a general purpose feature set including analog
integration, timers and serial communications
interfaces needed in most applications. An
on-chip interrupt priority controller helps to
improve robustness in real-time applications.

Key Features

e 20 MHz (HC)S08 core

e 2.7~5.5V operation voltage

e 16/8 KB flash, 1KB/768 B RAM
IPC (interrupt priority controller)
e ADC: 1 x 12-ch., 10-bit

1 x 2-ch.

¢ MTIM16 (modulo timer): one 16-bit

SCl, SPI, I2IC

® 30 GPIOs including one output-only pin and
one input-only pin

TPM (timer/pulse-width modulators): 1 x 6-ch.,

Target Applications
General-purpose use is only the beginning.

Small appliances

Fan control

Pumps

Valves

Toys

HVAC

Note counting system
Battery chargers

Sample Application Notes

* AN3579: Enabling an MCU for Touch Sensing

with Proximity Sensor Software

AN3499: Clock Options on the HC9S08 Family

AN3335: Introduction to HCS08 Background
Debug Mode

AN3589

Optically-Isolated Multilink BDM Interface for
the S08/S12 Microcontrollers

MC9S08SV16 Block Diagram
16 KB
Flash
Memory/|| sCi MTIM16:
1024B RAM 16-bit Timer
L ————] TPM: 1 x 6-ch.,
8 KB COP 12Cc 1 x 2-ch.
Flash
—o88 - [P || xoscrcs
RAM 08
Memory core J|BTC|[aDC: 1 x 12-ch,,
Options KBI 10-bit
ICE +
BDM ||GPIO ACMP
B core

DEMO9S08SV16—MRSP $49

This demonstration kit comes with
everything required to complete an entire
project using the SV16/8 family with 32SDIP
SV16 soldered. Application development is
quick and easy with the integrated, open-
source, USB-BDM, sample software tools
and examples. An optional BDM_PORT port
is also provided to allow use of a BDM_
PORT cable. One 40-pin connector provides
access to all I/0 signals on the target MCU.

Board highlights include:

¢ MC9S08SV16, 32 SDIP with 16 KB flash,
1 KB RAM

* RS-232 serial data physical layer
transceiver

Integrated open source, USB-BDM

e BDM_PORT header for external BDM
cable support

e MCU_PORT pin header for access to

MCU IO signals

Three options of power input from

USB-BDM, on-board regulator and

connector J1

*Prices subject to change.

MC9S08SV16CBM 16 KB 1KB 12-ch. Y Y 1 = 6-ch. and 2-ch. | 1 x 16-bit ICS 32 SDIP
MC9S08SV16CLC 16 KB 1KB 12-ch. Y Y 1 - 6-ch.and 2-ch. | 1 x 16-bit ICS 32 LQFP
MC9S08SV8CBM 8 KB 7688 12-ch. Y Y 1 - 6-ch.and 2-ch. | 1 x 16-bit ICS 32 SDIP
MC9S08SV8CLC 8 KB 768B 12-ch. Y Y 1 - 6-ch. and 2-ch. | 1 x 16-bit ICS 32 LQFP
MC9S08FL16CBM 16 KB 1KB 12-ch. Y Y 1 o 4-ch.and 2-ch. | 1 x 16-bit ICS 32 SDIP
MC9S08FL16CLC 16 KB 1KB 12-ch. Y Y 1 - 4-ch.and 2-ch. | 1 x 16-bit ICS 32 LQFP
MC9S08FL8CBM 8 KB 768B 12-ch. Y Y 1 = 4-ch.and 2-ch. | 1 x 16-bit ICS 32 SDIP
MC9S08FL8CLC 8 KB 7688 12-ch. Y Y 1 - 4-ch.and 2-ch. | 1 x 16-bit ICS 32 LQFP
10 freescale.com/MCU
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MC9S08QG/QA Family
So highly integrated, it's redefining “entry level”

¢ High-resolution analog: 8-ch., 10-bit ADC DEMO9S08QGS8E —MSRP $50*
and analog comparator DEMO9S08QA4E — MSRP $50*

e “Extras” included: 2-ch., 16-bit timer, The demo board integrates the
internal/external oscillator, LVI, COP and USB-to-BDM interface, providing the
up to 13 GPIOs capabilities of USB Multilink without the

e Multiple memory options: 8 KB or 2 KB flash added cost of additional hardware. It
memory and up to 512B RAM allows in-circuit debugging and flash

programming without the emulation
requirements of serial monitors or other

Target Applications ) i i i
debugging techniques used in the industry.

General-purpose use is only the beginning.

Often it’s not just the individual features, * Wireless sensors, including SMAC Board highlights include:
but the full feature set that matters. ¢ Watchdog coprocessors - Gl RSO o ESSRE0
The MC9S08QG family enhances system  Small appliances R
functionality by integrating embedded modules * Hand-held devices « Integrated USB-to-BDM cable
that are frequently left off low-end MCUs. e Secure boot coprocessors « 30-pin /O header

L]
These modules help to: . f:):tj:(l)?/s?ﬁ;emrzs : Power LED

Reset push button
e Two push buttons

¢ Reduce system size
* Lessen the probability of board quality

problems and conflicts Sample Application Notes e Two LEDs
e Cut system cost * AN2717/D: Transitioning from the HC08 Core ¢ Potentiometer
« Reduce design time to the MC9S08 Core * Light sensor
e AN3048: Analog-to-Digital Converter on an 12C e Jumpers to disable the user I/O functions
Bus Using MC9S08QG8 * RS-232 transceiver circuit, 9-pin
Key Features e AN1818: Software SCI Routines with the D-shell connector
* Powerful, advanced S08 core 16-bit Timer Module ® Onboard 12-volt to 5-volt voltage

¢ Multiple communications options: SCI,

regulator with 3.3-volt output to MCU
SPI and I2C, available on the S08QG8 only

* Barrel-style power connector
e Optional BDM connector (6-pin header)

MC9S08QG/QA Block Diagram . . o
e Optional external oscillator circuit

e CodeWarrior Development Studio for
On (ggg)lCE BDC rG Pl g-c% I,'T';Ie?’-blt Microcontrollers included with
demo board
HCS08
Core i i *Pri bject to change.
8-ch., 10-bit 8-bit Module rices su b
2568/ w/Temperature Int/Ext Osc Timer with Internal Clock
512B RAM Sensor Prescaler Source w/FLL
Low Voltage Up to Analo
? KF?;:hKB scl CoP D(—,"fec'(g 13 (?PIOS Compargtor
I core
v ADC. Channells cEl mEE ST R 16-bit Timer Clock Type Package Appllcatlons‘/AddltlonaI Features
10-bit  8-bit Channels All HCO8 and S08 include COP, LVI, POR, KBl
MC9S08QG4CFQE 4 KB 256B | 4-ch. = = = = 1 1-ch. 0OSsC DFN8 Fully integrated small packages
MC9S08QG4CDNE 4 KB 256B | 4-ch. - - - - 1 1-ch. OSC SOIC8 Fully integrated small packages
MC9S08QG4CPAE 4 KB 256B | 4-ch. - = = - 1 1-ch. 0oSsC PDIP8 Fully integrated small packages
MC9S08QG4CDTE 4 KB 256B | 8-ch. - 1 - 1 1 2-ch. 0OSsC TSSOP16 Fully integrated small packages
MC9S08QG4CFFE 4 KB 256B | 8-ch. = 1 = 1 1 2-ch. 0oSsC QFN16 Fully integrated small packages
MC9S08QG4CFKE 4 KB 256B | 8-ch. - 1 - 1 1 2-ch. ICS QFN24
MC9S08QG8CFKE 8 KB 512B | 8-ch. = 1 = 1 1 2-ch. ICS QFN24
MC9S08QG8CDTE 8 KB 512B | 8-ch. - 1 - 1 1 2-ch. 0SsC TSSOP16 Fully integrated small packages
MC9S08QG8CFFE 8 KB 512B | 8-ch. = 1 = 1 1 2-ch. 0sC QFN16 Fully integrated small packages
MC9S08QG8CPBE 8 KB 512B | 8-ch. - 1 - 1 1 2-ch. 0sC PDIP16 Fully integrated small packages
MC9S08QG8CDNE 8 KB 512B | 4-ch. = = - = 1 1-ch. 0SsC SOIC8 Fully integrated small packages
MC9S08QG8CFQE 8KB | 512B | 4-ch. - - - 1 1-ch. 0osC DFN8 Fully integrated small packages
MC9S08QA4CDNE 4KB | 256B - 4-ch. - - - 1x 1-ch. ICS 8 SOIC
MC9S08QA4CFQE 4 KB 256B - 4-ch. - - - - 1 x1-ch. ICS 8 DFN
MC9S08QA4CPAE 4 KB 256B = 4-ch. = = = = 1 x 1-ch. ICS 8 PDIP
MC9S08QA2CDNE 2 KB 160B - 4-ch. - - - - 1x 1-ch. ICS 8 SOIC
MC9S08QA2CFQE 2 KB 160B = 4-ch. = = = = 1 x1-ch. ICS 8 DFN
MC9S08QA2CPAE 2 KB 160B - 4-ch. - - - - 1 x 1-ch. ICS 8 PDIP
freescale.com/MCU 11

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/1303326/MC9S08LL36CLK.html

I
MC9S08EL/SL Family

Saving costs and increasing performance for LIN-enabled solutions

e The internal clock source provides accurate
on-chip clock source and saves cost by
eliminating the need for external components

DEMO9S08EL32—MRSP $59

The DEMO9S08EL32 is a demonstration
board for the 9SO8EL and 9S08SL family of
microcontrollers. Application development
is quick and easy with the integrated
USB-BDM, sample software tools and

* Provides high system protection with
Watchdog Computer Operating Properly
(COP), low-voltage detection, illegal status
detection and flash block protection

* On-chip, in-circuit emulation (ICE) with real- examples. An optional BDM_PORT port is

also provided to allow use of a BDM_PORT
cable. Two, 40 pin connectors provide
access to all I/0 signals on the target MCU.

time bus capture reduces development time

Target Applications

« Body control module (LIN) Fe’:tc‘;;ggsEmz 23 TSSOP
L]
e Sensors ’
SO8EL and S08SL 8-bit microcontrollers with e Small motors * Integrated P&E USB-BDM
embedded slave LIN interface controller (SLIC) o Control network systems ¢ LIN PHY with two 4-pos Molex
and EEPROM help to increase LIN slave e Fire alarms connectors
performance and reduce development time. « Wireless sensor applications O MCU_PORT socket headers for access to
Freescale Semiconductor’s 8-bit EL and SL o Security systems MCU I/O signals
families of microcontrollers (MCUs) are designed * On-board +5V regulator
for LIN slave and general market applications. MC9RS08EL/SL Block Diagram * Optional power from USB-BDM or MCU_
The EL family is positioned as higher end, P PORT connector
offering higher memory and more peripherals, I—,as S08 Core * User components. provided
while the SL family is intended for more cost- 1K RAM o Three push switches: two user and one
sensitive applications. Ics reset
512/256B o Seven LED indicators: two user, one
EEPROM LIN SLIC VDD, one USB, one power and one
Key Features USB power out
e Supports high-performance LIN 2.x and SAE
pports mgnP ) | oo || 2ecpo0 | o 5K ohm POTs with LP filter
J2602 protocols and enables high performance . th LP fit :
with fewest interrupt | SPI | | s | ight sensor wi fiter and op amp
pts on CPU of any A
known solution
. . | SCI | | 2 x ACMP | o 40-pin MCU I/0 connector
¢ Reduce system cost with on-chip EEPROM o 2.0 mm barrel connector
and reduce development time by allowing KBl 4+2—T9h., 16-bit . B.DM PORT (not installed)
imer not installe
ability to manipulate diagnostic data at byte G o USE ;onnector
level, which provides finer granularity with 16-ch.. 10-bit
e o DB9 connector
smaller sector sizes than flash wDT ADC

Integrated ADC provides fast and easy I core
conversion of analog inputs with 2.5 ps

conversion time

Device EEPROM ADC Channels AMCP ESCI/LIN SPI 12C 16-bit Timer Channels @ Clock Type Package
12-bit 10-bit
MC9S08EL32CTL 32 KB 512B 1KB 16-ch. 2 1 1 1 1 x4-ch., 1 x2-ch. ICS 28 TSSOP
MC9S08EL32CTJ 32 KB 512B 1KB 16-ch. 2 1 1 1 1 x 4-ch., 1 x 2-ch. ICS 20 TSSOP
MC9S08EL16CTL 16 KB 512B 1KB 16-ch. 2 1 1 1 1 x 4-ch., 1 x 2-ch. ICS 28 TSSOP
MC9S08EL16CTJ 16 KB 512B 1KB 16-ch. 2 1 1 1 1 x 4-ch., 1 x 2-ch. ICS 20 TSSOP
MC9S08SL16CTL 16 KB 256B 512B 16-ch. 1 1 1 1 2 x 2-ch. ICS 28 TSSOP
MC9S08SL16CTJ 16 KB 256B 512B 16-ch. 1 1 1 1 2 x 2-ch. ICS 20 TSSOP
MC9S08SL8CTL 8 KB 256B 512B 16-ch. 1 1 1 1 2 x 2-ch. ICS 28 TSSOP
MC9S08SL8CTJ 8 KB 256B 512B 16-ch. 1 1 1 1 2 x 2-ch. ICS 20 TSSOP
12 freescale.com/MCU
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MC9S08MP Family

Enabling safe, accurate and cost-effective BLDC motor control

=B S I"B;ﬂm Target Applications
- g““ = 8 -1'.# s Industrial DEM9S08MP16: $69 MRSP
= TR . o Industrial drives/fans/pumps The DEMO9S08MP16 is a cost-effective
| | e o HVAC systems development system supporting
o Actuator systems MC9S08MP16 microcontrollers. P&E’s
o Medical equipment embedded multilink circuitry on the
o Small appliance/personal care (food DEMO9S08MP16 board allows the
processors, shavers) on-board processor connected to the
o Automotive DEMO9S08MP16 to be debugged and
o Fuel/water pumps programmed via USB from a PC. In addition,
o Window lift the demo board can be powered using the
The MC9S08MP16 is specifically designed o Fan control USB bus.
for industrial and automotive sensor and o High-brightness LEDs Key Features
sensorless brushless DC motor control e MC9S08MP16VLF (48 LQFP) MCU
applications. Its peripherals include 2 x Sample Application Notes * Temperature sensor, buzzer
16-bit FlexTimers, three high-speed analog * AN3731: FlexTimer and ADC Synchronization e Push button switches
comparators, a 6-ch., 16-bit PWM module with o AN3729: Using FlexTimer in ACIM/PMSM e USB, RS232 and I/O connectors

emergency over-current shutdown protection,
a programmable gain amplifier, and a 13-ch.,

Motor Control Applications Logic analyzer
RDIMCS08MP16: Three-Phase Sensorless Virtual serial port
12-bit ADC with PWM hardware triggering. For BLDC Motor Control Using MC9S08MP16 * P&E’s embedded multilink circuitry

safety-critical applications such as IEC60730, RDACIMCPFCMP16: Three-Phase AC Quick Start DVD

an independently-clocked COP and cyclic Induction Motor Control with PFC e CodeWarrior Development Studio for
redundancy check (CRC) engine provide clock Microcontrollers V6.3 Special Edition (IDE
failure protection and memory content validation MC9S08MP Block Diagram with editor, C compiler, flash programmer,
respectively. | Toon. | |3 Programmanie] [ om0 popT | assembler, linker and source-level
12-bit ADC \oltage Ref i debugger)
Key Features | PGA | c 5’ $;§% < %g:m’\g | e Processor Expert graphical-based
e 25 MHz bus frequency (20 MHz bus automatic C code generator tool
| 16 KB Flash/ | | S-bit MTIM | | 2-ch. MC |

automotive version) 1 KB SRAM Flextimer
e 2.7V to 5.5V operating range | SCI/W LIN | | Watchdog | | Interrupt |
¢ 16/12 KB flash, 1 KB/512B RAM St Timer Controller
¢ Motor control | [?C/SMbus | | PMC | | GPIO/KBI |
¢ Two FlexTimers (6-ch. + 2-ch.) supporting fault | Crystal OSC | | . | Internal Clook

input detection, hardware deadtime insertion RTC Source
e Three analog comparators, hardware sample I S08 Core 25 MHz I | BDM/ICE |

trigger from PWM
e Two programmable delay blocks | 48 LQFP, 32 LQFP, 32 SDIP, 28 SOIC |
e 12-ch., 12-bit ADC

B core

¢ Programmable gain amplifier

Three 5-bit DAC (32 tap voltage reference)
Three low-power modes and peripheral clock
gating

IEC60730 compliant

Cyclic redundancy check generator

Watchdog timer with independent clock

Device ABC Channels 16bit Flex= PDB | SCI  SPI FIC Package
10-bit 12-bit Timer
S9S08MP16E2MLF | 16 KB 1KB 13-ch. | 2-ch.+6-ch. |  8-bit 1 3 2 1 1 1| -40°Cto +125°C | 48 LQFP
MC9S08MP16VLF | 16 KB 1KB 13-ch. | 2-ch.+6-ch. | 8-bit 1 3 2 1 1 1| -40°Cto +105°C | 48 LQFP
MCOS08MP16VLG | 16 KB 1KB 12-ch. | 2-ch.+6-ch. |  8-bit 1 3 2 1 1 1| -40°Cto +105°C | 32 LQFP
MC9OS08MP16VWL | 16 KB 1KB 8-ch. | 2-ch.+6-ch. | 8-bit 1 3 2 1 1 1| -40°Cto +105°C | 28s0IC
MC9OS08MP12VWL | 12 KB 5128 8-ch. | 2-ch.+6-ch. | 8-bit - 3 2 1 1 - | -40°Cto +105°C | 28 SOIC
freescale.com/MCU 13
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I
MC9RS08L Family

Small, low-cost LCD solution driving more segments with fewer pins

Target Applications Development Tools

* Coffee machines DEMO9RS08LAS—MRSP $59

* Microwaves DEMO9RS08LE4—MRSP $59

* Portable ovens The cost-effective demonstration kits

* Frying machines contain everything a designer needs to

* Portable medical equipment develop and evaluate application code. The
* Thermometer integrated USB multilink allows a designer
¢ HVAC applications to communicate with the board and target
e Security and access control device with only a USB cable.

¢ Remote controls Features

e MCORS08LA/E
¢ Integrated P&E USB-BDM

Freescale introduces the first RS08 cost-effective
MCUs with LCD drivers. The highly integrated MC9RS08LAS Block Diagram
but extremely low-cost MCO9RS08LA8 and

MC9RS08LE4 MCUs are intended for small | i | | iIcs | * On-board +5V regulator

i i i ) i RS08 Core * Power input selection jumpers
appliances, medical equipment and other industrial | KBl | | scl | - s "

. .

and multi-market applications. The LA and LE ) I LI el LRy el s

- . . - . and one LED
families provide design flexibility with a large 8K/4K Flash | CoP | | MTIM | 5

L]

segment-based (8x mode) driver and the RSO8LA8 uzzer )

. . | SPI | | Comparator * Temperature sensor/themistor
derviative features an integrated charge pump to o )

. . . . ® User option jumpers to disconnect
provide true system-on-a-chip fucntionality. 256 RAM >8-ch,, ;

10-bit ADC peripherals
LCD Driver e MCU I/O connector
Key Features 8x21 AT
Y ® 2.0 mm barrel connector
e Small footprint LCD solutions in 28-pin and RS08BDM 2 x 2-ch., 16-bit ;
Vicolp P Timer * BDM_PORT (not installed)
48-pin packages » USB connector

Flexible LCD solutions 0O core
o x8 mode means customer can drive more

e DB9 connector

segments with less pins
o Flexible glass, drive 3V or 5V glass
o Blink capability available even in stop mode
o Charge pump, RS08LAS8 only
¢ Cost-effective solutions based on ultra-low-
end RS08 core
¢ Feature-rich analog and serial functionality

ADC Channels 16-bit Clock

Device Timer Package
12-bit 10-bit Channels Type
MC9RS08LASCGT 8 KB 2568 6-ch. 1 1 1 2-ch. 1 ICS 48 QFN
MC9RS08LASCLF 8 KB 2568 6-ch. 1 1 1 2-ch. 1 ICS 48 QFP
MC9RS08LE4CWL 4KB 2568 8-ch. 1 1 1 2 x 2-ch. ICS 28 SOIC
14 freescale.com/MCU
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MC9S08LG Family

Robust 5V LCD solution for industrial markets

The MC9S08LG family of 8-bit microcontrollers
drives LCDs with up to 296 segments. This

5V LCD device offers improved performance
and flexible pin functionality for a wide range
of industrial and automotive applications, such
as electric metering, home appliances, HVAC
systems and entry level instrument clusters.

Key Features/Benefits
e 2.7 to 5.5V operation available
¢ 16K and 32 KB flash, 4 KB RAM, 12-bit ADC
¢ Two hardware SCI, SPI, I2)C
¢ Two independent 16-bit timers and one
8-bit timer

Target Applications

White goods

Automotive instrument clusters
Factory automation

HVAC applications

Security and access control
Building control

Sample Application Notes

AN3828: Stepper Motor Motion Control Driver
for MC9S08LG32

AN3823: LCD Driver for MC9S08LG32
AN3802: Interfacing an LCD with the
MC9S08LG32

AN3821: How to Handle Dual Flash
Architecture in MC9S08LG32

AN3817: Interfacing Stepper Motor with
MC9S08LG32

MC9S08LG Block Diagram

| w || k|
KBl 2 x SC

COP
‘—’,—I
SPI

RTC
Comparator

S08 Core

Dual Flash
Array 16K-32K

2K RAM
¢ Integrated LCD | 8-bit MTIM | |<24x12-bitADC|
o Supporting both x8 and x4 mode up to 8 x
37 or 4 x 41 segments ICE + 08BDM LCD Driver | | 6-ch. and 2-ch.
8 x 37 16-bit Timer
o Internal regulated charge pump for
contrast control
O core

e Dual bank flash for EEPROM emulation

® Internal clock source

® 40°C to 85°C for industrial and up to 105°C
for automotive

¢ Up to 40 MHz HCS08 CPU core

DEMO9S08LG32—MRSP $99

The DEMO9S08LG32 is a demonstration
board for the MC9S08LG32 8-bit
microcontroller. Application development

is quick and easy with the integrated
USB-BDM, sample software tools and
examples. An optional BDM_PORT port is
also provided to allow use of a BDM_PORT
cable. One, 80-pin connector provides
access to all I/O signals on the target MCU..

Features

e MC9S08LG32, 80 LQFP

e On-board 4 x 40 custom LCD glass

¢ Integrated P&E USB-BDM

e On-board +5V regulator

* 10 push switches: eight user, one reset,
one IRQ

* 12 LED indicators: eight user, one VDD,
one IRQ, one USB and one reset

e 5K ohm POT wy/LP filter for ADC input

e 80-pin MCU I/O pin header

e 2.0 mm barrel connector

e USB connector

Device ADC Channels 16-bit Timer 8-bit MTIM Clock Type Package
12-bit 10-bit Channels
MC9S08LG32CLK 32 KB 2 KB 16-ch. 1 1 2 1 1 2 x 6-ch. Y ICS 80 LQFP
MC9S08LG32CLH 32 KB 2 KB 12-ch. 1 1 2 1 1 2 x 6-ch. Y ICS 64 LQFP
MC9S08LG32CLF 32 KB 2 KB 9-ch. 1 1 2 1 1 2 x 6-ch. Y ICS 48 LQFP
MC9S08LG16CLH 16 KB 2 KB 12-ch. 1 1 2 1 1 2 x 6-ch. Y ICS 64 LQFP
MC9S08LG16CLF 16 KB 2 KB 9-ch. 1 1 2 1 1 2 x 6-ch. Y ICS 48 LQFP
freescale.com/MCU 15
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MCO9S08LL Family

Ultra-low-power LCD solution driving more segments with fewer pins

Freescale introduces the first SO8 ultra-low-
power MCU with LCD driver. The MC9S08LL16/8
helps you reach your target performance levels
while minimizing power consumption in your
design, demonstrating extreme energy efficiency
for ultra-long operation in battery-powered
applications. The S08LL16 (LL16) microcontroller
offers two ultra-low-power stop modes, new
low-power run and wait modes, six microsecond
wake-up time, ultra-low-power external oscillator
and clock gating registers to disable clocks to
unused peripherals.

Key Features

¢ Up to 40 MHz CPU (9S08LL64/36) 20 MHz bus
speed

Ultra-low-power MCU with six power saving
modes, low-power oscillator and fast wake

up from stop modes and industry-leading

low power
Flexible MCU solution
o x8 mode means customer can drive

more segments with less pins, up to 192
segments with 9S08LL16 and 288 segments
with 9S08LL64
o Flexible glass, drive 3V or 5V glass
o Blink capability available even in stop mode
e Charge pump
Time of day timer module for calendar/time
recording/measurement with separate

clock source

Target Applications

* Thermostats

e HVAC control

e Small and large appliances
* Remote control

¢ Industrial control terminals
¢ Portable medical equipment
¢ Building automation

e Security and access control

The MC9S08LL64 evaluation and demonstration

board can be purchased individually or as part of

a complete kit for quick and easy development.

TWR-S08LL64-KIT includes:

e TWR-S08LL64 standalone development board

e TWR-PROTO prototyping module

e TWR-ELEV elevator modules

e USB cables

¢ Interactive DVD complete with tools, software,
lab supplements and other helpful resources

MC9S08LL64 Block Diagram
S08 Core LvD 2xSCl
w/MMU
KBI
ICS
Array 12c
- 10-ch., 12-bit
32§rf;35“ LCD Driver ADC
8x 36 = 288
2 x 2-ch., 16-bit
| 4K RAM | | TOD | M
| BDM | | ACMP | VREF
S08
0 core

DEMO9S08LL16—MRSP $69

The cost-effective DEMO9S08LL16
demonstration kit contains everything a
designer needs to develop and evaluate
application code. The integrated USB multilink
allows a designer to communicate with the
board and target device with only a USB cable.

Features

MC9S08LL16, 64 LQFP

Integrated P&E USB-BDM

On-board +5V regulator

Battery holder for Li-lon battery

Power input selection jumpers

Five push switches: four user and one reset
10 LED indicators: eight user, one VDD
and one USB

5K ohm POTs w/LP filter

Light sensor w/LP filter and op amp

User option jumpers to disconnect peripherals
40-pin MCU 1/O connector

2.0 mm barrel connector

BDM_PORT (not installed)

USB connector

DB9 connector

TWR-S08LL64-KIT—$99
TWR-S08LL64—$69

Features:

5K one turn potentiometer—RS232 port
MC9S08LL64 MCU

32,768 Hz Crystal

Freescale 3-axis accelerometer

ADC input to MCU buzzer light sensor
with LP filter and opamp

Mini-B USB connector

One reset push button and four switches
2 x 28 segments LCD display

Device 1 2_:::30 Channt::)s-b“ 1%,?;:2;?: " | Clock Type Package
MC9S08LL64CLK 64 KB 4 KB 10-ch. 1 2 1 1 2 x 2-ch. ICS 80 LQFP
MC9S08LL64CLH 64 KB 4 KB 8-ch. 1 2 1 1 1 x2-ch. ICS 64 LQFP
MC9S08LL36CLK 36 KB 4 KB 10-ch. 1 2 1 1 2 x 2-ch. ICS 80 LQFP
MC9S08LL36CLH 36 KB 4 KB 8-ch. 1 2 1 1 1 x2-ch. ICS 64 LQFP
MC9S08LL16CLH 16 KB 2 KB 8-ch. 1 1 1 1 2 x 2-ch. ICS 64 LQFP
MC9S08LL16CLF 16 KB 2 KB 8-ch. 1 1 1 1 2 x 2-ch. ICS 48 LQFP
MC9S08LL16CGT 16 KB 2 KB 8-ch. 1 1 1 1 2 x 2-ch. ICS 48 QFN
MC9S08LL8CLF 8 KB 2 KB 8-ch. 1 1 1 1 1 x2-ch. ICS 48 LQFP
MC9S08LL8CGT 8 KB 2 KB 8-ch. 1 1 1 1 1 x 2-ch. ICS 48 QFN
16 freescale.com/MCU
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A
MC9S08AW Family

5-volt capability, high-resolution analog, multiple communications options and all the extras

Target Applications

) DEMO9S08AWG60E —MSRP Special
e Home appliances

Introductory Price $85*

The DEMO9S08AWG0E kit contains the
essential tools a designer needs to develop
and evaluate application code, including an
integrated USB to BDM circuit. The board
allows the user to debug and program the

e Kitchen appliances

¢ Automotive

¢ LIN applications

* Watchdog coprocessors
* Industrial control

* Security systems flash memory without any limitations.

* Lighting control systems « Socketed MCISOBAWG0 64-pin LQFP

Sample Application Notes ¢ Integrated USB to BDM cable
e AN2493/D: Implementing the Low-Power e Power LED
The MCOS0BAW family introduces 5-volt Modes on MC9S08AW Products « Reset switch
capability to our S08 devices. This continuation , AN>496/D: Calibrating the Internal « Two push buttons
of Freescale’s high-end 8-bit MCU offering Clock Generator e Four LEDs
's an ideal upgrade for customers using * AN3257: Meeting IEC 60730 Class B * Potentiometer and cost-effective
HCOBAZG0. It offers a high pin count along Compliance with the MCOS08AWE0 light sensor
with high-performance analog, including e AN2764: Improving the Transient Immunity e Jumpers to disable the user I/O functions
improved ADC, enhanced LVD and multiple Performance of Microcontroller-Based e CodeWarrior Special Edition
communications modules. This family Applications
brings together design functionality and *Prices subject to change.
maximum flexibility. MC9S08AW Block Diagram
Key Features FC ICG
e Powerful, advanced S08 core Hgosr(e)s (20 MHz bus)
* 5-volt capability 250l
* Multiple memory options: up to 64 KB flash,
2 KB RAM 768B/1 KB/ SPI 6-ch.,
« High-resolution analog: 16-ch., 10-bit with 2 KB RAM 150t
enhanced LVD
e Multiple communications options: 12C, SPI, KBl
dual SCI SRS 2-ch,
e 2-ch., 16-bit and 6-ch., 16-bit timer: both 60 KB Flash cop oot
capable of PWM generation for motion | _________
control applications POR
* COP, LVI, KBI, POR, BDM module and an 1oF 16-ch.,
internal clock generator BDM W 1&%‘
* Pin compatibility with HCO8AZ6E0 in
some packages 0 core
v e A g e S0 B0 S G o ee et S G
Channels
MC9S08AWBACFD 8KB  768B  8-ch. - 2 8-ch. 48QFN 5V Tolerant
MC9S08AWBACFG 8KB | 768B  8-ch. - - 2 1 1 8-ch. ICG 44LQFP 5V Tolerant
MC9S08AWSACFJ 8KB  768B  6-ch. - - 1 1 1 8-ch. ICG 32LQFP 5V Tolerant
MC9S08AW16ACFD 16KB = 1KB  8-ch. - - 2 1 1 8-ch. ICG 48QFN 5V Tolerant
MC9S08AW16ACFG 16KB 1KB  8-ch. - - 2 1 1 8-ch. ICG 44LQFP 5V Tolerant
MC9S08AW16ACFJ 16KB | 1KB  6-ch. - - 1 1 1 8-ch. ICG 32LQFP 5V Tolerant
MC9S08AW16CFUE 16KB 1KB  16-ch. - - 2 1 1 8-ch. ICG QFP64 5V Tolerant
MC9S08AW16CPUE 16KB | 1KB  16-ch. - - 2 1 1 8-ch. ICG LQFP64 5V Tolerant
MC9S08AW32CFDE 32KB 2KB 16-ch. - - 2 1 1 8-ch. ICG QFN48 5V Tolerant
MC9S08AW32CFGE 32KB 2KB  16-ch. - - 2 1 1 8-ch. ICG LQFP44 5V Tolerant
MC9S08AW32CFUE 32KB 2KB 16-ch. - - 2 1 1 8-ch. ICG QFP64 5V Tolerant
MC9S08AW32CPUE 32KB  2KB  16-ch. - - 2 1 1 8-ch. ICG LQFP64 5V Tolerant
MC9S08AWB0CFDE 60KB 2KB 16-ch. - - 2 1 1 8-ch. ICG QFN48 5V Tolerant
MC9S08AWB0CFGE 60KB  2KB  16-ch. - - 2 1 1 8-ch. ICG LQFP44 5V Tolerant
MC9S08AWB0CFUE 60KB 2KB 16-ch. - - 2 1 1 8-ch. ICG QFP64 5V Tolerant
MC9S08AWB0CPUE 60KB  2KB  16-ch. - - 2 1 1 8-ch. ICG LQFP64 5V Tolerant
freescale.com/MCU 17
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I
MC9S08D Family

The industry’s first 8-bit microcontroller family with embedded CAN, embedded EEPROM
and on-chip emulation/debug for the automotive and industrial markets

As power budgets tighten and the demand for
more embedded content increases, the need for .
cost-effective, low-power and high-performance
microcontrollers becomes essential. Freescale’s

S08 D-family is the industry’s first family of 8-bit
microcontrollers that offer embedded CAN,
embedded EEPROM and on-chip emulation/

debug. This highly integrated, next-generation

family of MCUs is packed with features designed

to provide increased performance as well as save
power, development time, board space and cost.

There are three device sub-families within
the S08 D-family: the DZ, DV and DN
microcontrollers. They provide developers
freedom of choice to match their application

and system requirements. The S08DZ is the
high-end sub-family offering embedded CAN
along with embedded EEPROM. S08DV is a
lower cost option for those who need CAN but
not embedded EEPROM. Finally, the SO8DN
removes the CAN module but still integrates
embedded EEPROM for maximum design
versatility in non-CAN-enabled applications.

Target Applications

Industrial

MC9S08DZ60 Block Diagram

o Factory automation

2x SPI 2x SCl

o Industrial machine control

52
GPIO

MCG

o Elevator lifts

o Escalators 2 x ACMP WDT

2xk,C

COP

o Solar power systems

o Measurement systems msCAN

o Building automation

KBI

RTC

o Cooling, heatin
C 9 9 8-ch., 16-bit

o Security system Timer

o Studio equipment

24-ch., 10-bit

o Deep-freezers and refrigerators el

Automotive and more

ICE
BDM

LvI
LVM

o Passenger vehicles Up to 128 KB

Up to 4 KB
Flash RAM

o Body control

2 KB

EEPROM

o Motor control

o Watchdog
o Motorcycles

S08 Core

o Passenger and cargo trains 0 core
o Boats, ships and vessels as
embedded network

o Aircraft and aerospace electronics

Sample Application Notes

Key Features .
¢ On-chip components that help eliminate the
need for external EEPROM, LVI circuit, voltage .
regulator, input/output (1/0) multiplexing, .
crystal, watchdog circuit, ADC and
development tools .
¢ On-chip emulation/debug that helps reduce
development time since changes can be made
on-board and in real time
¢ Increased RAM (up to 8 KB) that helps provide
C/C++ developers the required memory to
create code quickly .
e Common tools among S08 D-families that help
shorten development time
¢ 0.25p technology that exhibits lower power
consumption and increased CPU performance
compared to its HCO8 predecessor, allowing
for more embedded content

18
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AN3331: Migrating from the HC908AZ60A
to MC9S08DZ60

AN2717: M68HCO08 to HCS08 Transition
AN3499: Clock Options on the

HC9S08 Family

AN3305: On-Chip System Protection Basics
for Automotive HCS08 Microcontrollers
AN3387: HCS08 Automotive

Low-Power Modes

AN2111: A Coding Standard for HCS08
Assembly Language

AN2497: HCS08 Background Debug Mode
Versus HC08 Monitor Mode

freescale.com/MCU
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MC9S08D Family Continued

DEMO9S08DZ60—MSRP $85*
EVB9S08DZ128 —MRSP $285*

The DEMO9S08DZ60 is a demonstration board for the MC9S08DZ60 microcontroller. Application
development is quick and easy with the integrated USB BDM, sample software tools and
examples. An optional BDM_PORT is also provided to allow use of a BDM_PORT cable. Two,
40-pin connectors provide access to all I/O signals on the target MCU. The EVB9S08DZ128
should be used to evaluate the 9S08DZ/V//N128/96 parts only. Below are the features of the

demo board. The EVB is more fully featured.

MC9S08DZ , 64 LQFP

4 MHz XTAL

OSC socket

BNC connector

Integrated P&E USB BDM

BDM_PORT header for BDM cable support
(not installed)

LIN PHY with two, 4-pos Molex connectors
HS-CAN PHY with 3-pos pin

header connector

LP filters on ADC inputs

Two MCU_PORT socket headers for access
to MCU IO signals

On-board +5V regulator

Optional power from USB BDM or MCU_
PORT connector

Power input selection jumpers
Power input from USB BDM

Power input from on-board regulator
Power input from connector J1

* Optional power output through connector J1

User components provided

¢ Three push switches: two user, one reset

® One 4-pos DIP switch seven LED indicators:
four user, VDD, USB power, USB power out

e Jumpers

e Connectors

* Prices subject to change.

Device EEPROM SCI | SPI  I12C 16-bit Timer Channels Package
MC9S08DZ128CLF 128 KB 8 KB 2KB 24-ch. 1 2 1 1 1 x 6-ch., 1 x 2-ch. MCG 64 LQFP
MC9S08DZ128CLH 128 KB 8 KB 2 KB 24-ch. 1 2 1 1 1x6-ch., 1 x2-ch. MCG 48 LQFP
MC9S08DZ128CLL 128 KB 8 KB 2 KB 24-ch. 1 2 2 2 1 x 6-ch., 1 x 2-ch. MCG 100 LQFP
MC9S08DZ128MLF 128 KB 8 KB 2 KB 24-ch. 1 2 1 1 1x6-ch., 1 x2-ch. MCG 64 LQFP
MC9S08DZ128MLH 128 KB 8 KB 2KB 24-ch. 1 2 1 1 1 x 6-ch., 1 x 2-ch. MCG 48 LQFP
MC9S08DZ128MLL 128 KB 8 KB 2 KB 24-ch. 1 2 2 2 1x6-ch., 1 x2-ch. MCG 100 LQFP
MC9S08DZ96CLF 96 KB 4 KB 2 KB 24-ch. 1 2 1 1 1x6-ch., 1 x 2-ch. MCG 64 LQFP
MC9S08DZ96CLH 96 KB 4 KB 2KB 24-ch. 1 2 1 1 1 x6-ch., 1 x2-ch. MCG 48 LQFP
MC9S08DZ96CLL 96 KB 4 KB 2 KB 24-ch. 1 2 2 2 1x6-ch., 1 x2-ch. MCG 100 LQFP
MC9S08DZ96MLF 96 KB 4 KB 2 KB 24-ch. 1 2 1 1 1x6-ch., 1 x2-ch. MCG 64 LQFP
MC9S08DZ96MLH 96 KB 4 KB 2KB 24-ch. 1 2 1 1 1x 6-ch., 1 x 2-ch. MCG 48 LQFP
MC9S08DZ96MLL 96 KB 4 KB 2KB 24-ch. 1 2 2 2 1 x 6-ch., 1 x2-ch. MCG 100 LQFP
MC9S08DZ60MLH 60 KB 4 KB 2 KB 24-ch. 1 2 1 1 1x6-ch., 1 x 2-ch. MCG 64 LQFP
MC9S08DZ60MLF 60 KB 4 KB 2 KB 16-ch. 1 2 1 1 1x6-ch., 1 x2-ch. MCG 48 LQFP
MC9S08DZ60MLC 60 KB 4 KB 2KB 10-ch. 1 2 1 1 1x4-ch., 1 x 2-ch. MCG 32 LQFP
MC9S08DZ32MLH 32 KB 2 KB 1 KB 24-ch. 1 2 1 1 1 x 6-ch., 1 x2-ch. MCG 64 LQFP
MC9S08DZ32MLF 32 KB 2 KB 1KB 16-ch. 1 2 1 1 1x6-ch., 1 x 2-ch. MCG 48 LQFP
MC9S08DZ32MLC 32 KB 2KB 1KB 10-ch. 1 2 1 1 1x4-ch., 1 x2-ch. MCG 32 LQFP
MC9S08DZ16MLF 16 KB 1 KB 512B 16-ch. 1 2 1 1 1 x 6-ch., 1 x 2-ch. MCG 48 LQFP
MC9S08DZ16MLC 16 KB 1KB 512B 10-ch. 1 2 1 1 1x4-ch., 1 x2-ch. MCG 32 LQFP
MC9S08DV60OMLH 60 KB 3 KB - 16-ch. 1 2 1 1 1x6-ch., 1 x 2-ch. MCG 64 LQFP
MC9S08DV60OMLF 60 KB 3 KB - 16-ch. 1 2 1 1 1x6-ch., 1 x2-ch. MCG 48 LQFP
MC9S08DV60MLC 60 KB 3 KB = 10-ch. 1 2 1 1 1 x 4-ch., 1 x 2-ch. MCG 32 LQFP
MC9S08DV32MLH 32 KB 2 KB - 16-ch. 1 2 1 1 1x6-ch., 1 x2-ch. MCG 64 LQFP
MC9S08DV32MLF 32 KB 2KB - 16-ch. 1 2 1 1 1x6-ch., 1 x 2-ch. MCG 48 LQFP
MC9S08DV32MLC 32 KB 2 KB - 10-ch. 1 2 1 1 1 x4-ch,, 1 x2-ch. MCG 32 LQFP
MC9S08DV16MLF 16 KB 1KB = 16-ch. 1 1 1 1 1x6-ch., 1 x2-ch. MCG 48 LQFP
MC9S08DV16MLC 16 KB 1KB - 10-ch. 1 1 1 1 1x4-ch., 1 x2-ch. MCG 32 LQFP
MC9S08DN6OMLH 60 KB 2KB 2KB 16-ch. - 1 1 1 1x6-ch., 1 x 2-ch. MCG 64 LQFP
MC9S08DN60MLF 60 KB 2 KB 2 KB 16-ch. - 1 1 1 1 x 6-ch., 1 x2-ch. MCG 48 LQFP
MC9S08DN60MLC 60 KB 2 KB 2 KB 10-ch. = 1 1 1 1x4-ch., 1 x 2-ch. MCG 32 LQFP
MC9S08DN32MLH 32 KB 1.5KB 1KB 16-ch. - 1 1 1 1x6-ch., 1 x2-ch. MCG 64 LQFP
MC9S08DN32MLF 32 KB 1.5 KB 1KB 16-ch. - 1 1 1 1x 6-ch., 1 x 2-ch. MCG 48 LQFP
MC9S08DN32MLC 32 KB 1.5 KB 1KB 10-ch. - 1 1 1 1x4-ch., 1 x2-ch. MCG 32 LQFP
MC9S08DN16MLF 16 KB 1KB 512B 16-ch. = 1 1 1 1x6-ch., 1 x 2-ch. MCG 48 LQFP
MC9S08DN16MLC 16 KB 1KB 512B 10-ch. - 1 1 1 1x4-ch., 1 x2-ch. MCG 32 LQFP

Applications/Additional Features

All HCO8 and S08 include COP, LVI,
POR, KBI

s

freescale.com/MCU
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-
MC9S08SH/E/G Family

So much integration at 5V, it shouldn’t be called “entry leve

The 8-bit MC9S08SH family is a series of
entry-level, low pin-count 8-bit MCUs offering
high integration for customers with special
concerns about low-power capabilities,
packaging and robust memory. The 8-bit
MC9S08SG provides a low-end entry point

into automotive S08 products. It offers general
purpose, scalable and compatible solutions for
the 4K to 32K flash space as well as on-chip
emulation/debug. The MC9S08SE has fewer
on-chip peripherals in similar packages, offering
customers a lower cost alternative that supports
more GPIO pins. These families are ideal for
general purpose, industrial, automotive and
consumer appliances in the 3V to 5V range.

Both families offer compatibility throughout the

Controller Continuum:

¢ Pin compatibility with 5V parts (from RS08KA
to S08QD) and QG in 8/16-pin packages

e Offers a wide range of pin offerings from 8 to
28 pins and breadth of package availability

* Provides a good migration path for existing
908QY/QB/QC customers

Key Features

¢ High performance and integration

¢ Features class-leading 20 MHz bus providing
excellent performance for the entry level
across voltage

Unique ganged output feature can toggle
multiple pins using one bit allowing for higher

current drive

Freescale’s first low-pin-count S08 with

40 MHz ICS

e Comparator continues to run in stop mode

until event occurs (for example, a smart battery

charger keeps charging until voltage limit)
Includes an additional timer module, four
additional 1/0, SCI, and I2C with broadcast
mode to provides more flexibility and
communications options

e More ADC channels allow more flexibility in

system layout

20
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Target Applications

* Personal care devices

¢ Blow driers

* Hand-held blenders

* AC powered consumer goods
Power tools

Cordless drills

Security systems
¢ Lawnmowers

Small appliances
Toasters

e |Low-end microwaves

Treadmills
e Vacuum cleaners

Industrial appliances

Fire alarms

Security system
* DC cooling fan applications in computers

Power supplies
Battery chargers

AC voltage line monitors
Industrial compressors
Industrial control

Automotive (SG family)

Sample Application Notes

e AN3041: Internal Clock Source (ICS) Module

on the HCS08s in Depth

AN2111: A Coding Standard for HCS08
Assembly Language

AN2717: M68HCO08 to HCSO08 Transition

Versus HC08 Monitor Mode

Downloaded from Elcodis.com electronic components distributor

AN2497: HCS08 Background Debug Mode

MC9S08SHS8 Block Diagram
SPI SCI I’C
MTIM COP ACMP RTC
ICS 2-Ch:, 16-bit
Timer
ICE + BDM 2-ch., 16-bit
Timer
; 16-ch., 10-bit
Pin Interrupts ADC
Up to 32 KB Upto 1 KB
Flash RAM
S08 Core
B core

freescale.com/MCU
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MC9S08SH/E/G Family Continued

DEMO9S08SH8-MSRP $59*

DEMO9S08SH32—MRSP $69

DEMO9S08SE8 —MRSP $75*

The DEMO9S08SH8/SG8 is a demonstration board for the MC9S08SH and MC9S08SG
microcontrollers. Application development is quick and easy with the integrated USB-BDM interface,
sample software tools and examples. An optional BDM_PORT is also provided. Two 40-pin
connectors provide access to all I/O signal on the target MCU.

Features e User components provided

e S08SH/E * Three push switches: two user and one reset
e Up to 32 KB flash e Seven LED indicators: two user, VDD,

e Up to 1 KB RAM USB power, USB power out

¢ Internal oscillator e 5K ohm POTs w/LP filter

Integrated P&E USB-BDM Light sensor w/LP filter and op amp
e BDM_PORT header for BDM cable support ® 40-pin MCU I/O connector

(not installed) e 2.0 mm barrel connector
e MCU_PORT socket header for access to e BDM_PORT (not installed)
MCU IO signals e USB connector
e On-board +5V regulator e DB9 connector
e Optional power from USB-BDM or MCU_
PORT connector * Prices subject to change.

Device ADC Channels ACMP 16-bit Timer Channels Clock Type Package
12-bit 10-bit
MC9S08SH32CTG 32 KB 1KB - 8-ch. 1 1 1 Yes 2 x 2-ch. ICS 16 TSSOP
MC9S08SH32CTJ 32 KB 1KB - 12-ch. 1 1 1 Yes 2 x 2-ch. ICS 20 TSSOP
MC9S08SH32CWL 32 KB 1KB - 16-ch. 1 1 1 Yes 2 x2-ch. ICS 28 SOIC
MC9S08SH32CTL 32 KB 1KB - 16-ch. 1 1 1 Yes 2 x 2-ch. ICS 28 TSSOP
MC9S08SH16CTG 16 KB 1KB - 8-ch. 1 1 1 Yes 2 x 2-ch. ICS 16 TSSOP
MC9S08SH16CTJ 16 KB 1KB - 12-ch. 1 1 1 Yes 2 x2-ch. ICS 20 TSSOP
MC9S08SH16CWL 16 KB 1KB - 16-ch. 1 1 1 Yes 2 x 2-ch. ICS 28 SOIC
MC9S08SH16CTL 16 KB 1KB - 16-ch. 1 1 1 Yes 2 x 2-ch. ICS 28 TSSOP
MC9S08SH8CSC 8KB 512B - 4-ch. - - 1 Yes 2x1-ch. ICS 8 SOIC
MC9S08SH8CTG 8 KB 512B - 8-ch. 1 1 1 Yes 2 x 2-ch. ICS 16 TSSOP
MC9S08SH8CTJ 8 KB 512B - 12-ch. 1 1 1 Yes 2 x 2-ch. ICS 20 TSSOP
MC9S08SH8CPJ 8 KB 512B - 12-ch. 1 1 1 Yes 2 x2-ch. ICS 20 PDIP
MC9S08SHB8CFG 8 KB 512B - 12-ch. 1 1 1 Yes 2 x 2-ch. ICS 24 QFN
MC9S08SH4CSC 4 KB 256B - 4-ch. - - 1 Yes 2 x1-ch. ICS 8 SOIC
MC9S08SH4ACTG 4 KB 256B - 8-ch. 1 1 1 Yes 2x2-ch. ICS 16 TSSOP
MC9S08SH4CTJ 4 KB 2568 - 12-ch. 1 1 1 Yes 2 x 2-ch. ICS 20 TSSOP
MC9S08SH4CPJ 4 KB 256B - 12-ch. 1 1 1 Yes 2x2-ch. ICS 20 PDIP
MC9S08SH4CFG 4 KB 2568 = 12-ch. 1 1 1 Yes 2 x 2-ch. ICS 24 QFN
MC9S08SE8CRL 8 KB 512B - 10-ch. 1 - - Yes 1x1-ch., 1 x 2-ch. ICS 28 PDIP
MC9S08SE8CWL 8 KB 512B - 10-ch. 1 - - Yes 1x1-ch., 1 x2-ch. ICS 28 PDIP
MC9S08SE8CTG 8 KB 512B - 8-ch. 1 - - Yes 1x1-ch., 1 x2-ch. ICS 16 TSSOP
MC9S08SE4CRL 4 KB 256B - 10-ch. 1 - - Yes 1x1-ch., 1 x 2-ch. ICS 28 PDIP
MC9S08SE4CWL 4 KB 256B - 10-ch. 1 - - Yes 1x1-ch., 1 x2-ch. ICS 28 PDIP
MC9S08SEACTG 4 KB 256B - 8-ch. 1 - - Yes 1x1-ch., 1 x2-ch. ICS 16 TSSOP

*Note: the automotive version of this part, the MC9S08SG, is for automotive use only. For information on these part numbers please contact your local sales office.

freescale.com/MCU 21
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MC9S08QB/E Family

The 8-bit MCI9S08QE family delivers outstanding low power consumption and is part of the
industry’s first 8- and 32-bit pin, peripheral- and tool-compatible MCUs

Freescale’s Controller Continuum provides unique e Single wire background debug interface AN3502: Differences Between the TI MSP430

flexibility to transition from 8-bit to 32-bit. With e On-chip in-circuit emulator and MC9S08QE128 and MCF51QE128
pin, peripheral and tool compatibility, the QE128 L Flexis Microcontrollers
devices simplify and speed the design process. Applications o _ _ e AN3500: Blood Pressure Monitor Using
Through an optimized architecture that provides * Health care monitoring and instrumentation Flexis QE128
lower operating voltage and current, the QE128 * HVAC and building control e AN3499: Clock Options on the HC9S08 Family
devices offer industry-leading ultra-low power * Gas, water and heater meters e AN2497: HCS08 Background Debug Mode
benefits to extend battery life. The MC9S08QB ¢ S?C_U”ty cameras Versus HCO8 Monitor Mode
offers a lower cost alternative to the MC9S08QE * Digital cameras .
in small flash sizes. The MC9S08QB/E selection ~ * Measurement equipment DEMOQE128—MSRP $99*
criteria in end applications includes: * Gell phone acF:essor|es (Supports 8- and 32-bit QE families)
« Absolute minimum power consumption required ~ ® Low-power wireless DEMO9S08QE8—MSRP $69*
* Lower p.in c.ount or pin count opfions desired Application Notes DEMO9S08QE128 —MSRP $89*
¢ No application requirement for higher « AN3465: Migrating within the DEMO9S08QB8— MRSP $69*
performance calculations or peripherals )
¢ Greater cost sensitivity Controller Gontinuum FEWD
* AN3460: Low-Power Design Enabled e MCU operates from internal clock source
Key Features by. MC9S08QE128 and MCF51QE128 * Footprint for external crystal components
« High-performance 8-bit core Microcontrollers « RS232 COM port
e 25 MHz bus frequency ® Piezzo buzzer
e Memory MC9S08QE Block Diagram o Potentiometer
© Up to 8 KB SRAM — e 3-axis accelerometer
© Up 10128 KB flash BDM | ULP O+sc | GPI/O e Five push buttons
e 2xSCl, 2 xI2C, 2 x SPI )
16-bit t" 1’ 6-ch., 2 x 3-ch * Eight LEDs
¢ 16-bit timers: 1 x 6-ch., 2 x 3-ch. X
« 12-bit, 24-ch. ADC with two 256/512B/ 2 KB 2% IPC e USB MCU Debug Interface (MDI)
4/8/6K 8-bit MTIM o BDM protocol
analog comparators SRAM Timer Lo |
I 24-ch., o Logic analyzer
* Real-time counter 256512571 | | [12-bit ADG|[6-ch., T6-bit] | 2% SCI o
e 70 (mux-ed) GPIOs for 80-pin package 4/B/64/96/ Timer o SCl traffic
* Low-power features: 128 KB cop ,W\ 2x ¢ External BDM connector
o Internal Clock Source (ICS) Flash 16-bit Timer || Comparator * Prototyping areas
M
© Vreg with fast start-up time and low og?oonz Real-Timer |0n(-:‘.3hi;‘>t * Supports plug-in RF daughter cards for
regulation voltage Counter EmE;atg?(jIICE) SMAGC and 802.15.4
o Ultra low-power 32 kHz oscillator (standby *Prices subject to change.
current 1.5 uA) ZSRABHZZL:JS System
o Optimized clock tree and clock Speed Integration
gating techniques
B core

ADC Channels 16-bit Timer 8-bit

Device 12-bit 10-bit Channels MTIM

Clock Type Package

IC9S08QE128CLK 28 KB B 4-ch. x 3-ch., 1 x 6-ch. C: 80 LQFP
| MC9S08QE128CLH 28 B 2-ch. x 3-ch., 1 x 6-ch. C! 64 LQFP
| MC9S08QE128CFT 28 B 0-ch. x 3-ch., 1 x 6-ch. C! 48 QFN
| MC9S08QE128CQD 28 B 0-ch. x 3-ch., 1 x 6-ch. C! 44 LQFP
| MC9S08QE128CLC 28 KB B 0-ch. x 3-ch., 1 x 6-ch. C 32 LQFP
| MC9S08QE96CL 96 KB 6 KB 4-ch. x 3-ch., 1 x 6-ch. CS 80 LQFP
| MC9S08QE96CLH 96 KB 6 KB 2-ch. x 3-ch., 1 x 6-ch. CS 64 LQFP
| MC9S08QE96CFT 96 KB 6 KB 0-ch. x 3-ch., 1 x 6-ch. C 48 QFN

IC9S08QEY6CQD 96 KB 6 KB 0-ch. x 3-ch., 1 x 6-ch. C. 44 LQFP
| MC9S08QE96CLC 96 KB 6 KB 0-ch. x 3-ch., 1 x 6-ch. € 32 LQFP

C9S08QE64CLK 64 4 KB 4-ch. x3-ch., 1 x 6-ch. C. 80 LQFP

C9S08QE64CLH 64 4 KB 22-ch. x3-ch., 1 x 6-ch. C. 64 LQFP

C9S08QEG4CFT 64 4 KB -ch. x 3-ch., 1 x 6-ch. C. 48 QFN

C9S08QE64CQD 64 4 KB -ch. x3-ch., 1 x 6-ch. C. 44 LQFP

IC9S08QEB4CLC 64 KB 4 KB -ch. x 3-ch., 1 x 6-ch. C: 32 LQFP

IC9S08QE32CFT 32 KB B -ch. X 3-ch., 1 x 6-ch. C 48 QFN

IC9S08QE32CLC 32 KB B -ch. x 3-ch., 1 x 6-ch. C. 32 LQFP

C9S08QE32CLD 32 B 0-ch. x 3-ch., 1 x 6-ch. C 44 LQFP
| MC9S08QE32CWL 2 B 0-ch. x 3-ch., 1 x 6-ch. C! 28 SOIC
| MC9S08QE16CFT 6 B 0-ch. x3-ch., 1 x 6-ch. C! 48 QFN
| MC9S08QE16CLC 6 B 0-ch. x 3-ch., 1 x 6-ch. C! 32 LQFP
| MC9S08QE16CLD 6 KB 0-ch. x 3-ch., 1 x 6-ch. C! 44 LQFP

IC9S08QE16CWL 6 KB 0-ch. x 3-ch. -ch. C 28 SOIC
| MC9S08QEBCLC B 512B 0-ch. x 3-ch. C 32 LQFP

IC9S08QE8CWL 512 0-ch. x 3-ch. C! 28 SOIC

IC9S08QE8CWJ 2B 8-ch. x 3-ch. C! 20 SOIC

IC9S08QEBCTG B 2B 8-ch. x 2-ch. C 16 TSSOP
| MC9S08QESCPG B 5128 8-ch. x 2-ch. © 16 PDIP
| MC9S08QE4CLC 4 256B 10-ch. x 3-ch. C! 32 LQFP
| MC9S08QE4CWL 4 256B 10-ch. x 3-ch. C 28 SOIC
| MC9S08QE4CWJ 4 256B -ch. x 3-ch. C:! 20 SOIC
| MC9S08QE4CTG 4 256B -ch. x 2-ch. CS 16 TSSOP
| MC9S08QE4CPG 4 KB 256B -ch. x 2-ch. C 6 PDIP
| MC9S08QB8CWL KB 2B -ch. x 1-ch. X MT] C 28 SOIC

C9S08QBBCGK B 2B -ch. x 1-ch. X C 4 QFN

C9S08QB8CTG 2B -ch. x 1-ch. X MTI C! 16 TSSOP

C9S08QB4CWL 4 568 -ch. x 1-ch. X C! 28 SOIC

IC9S08QB4CTG 4 568 -ch. x 1-ch. X MTI C! 4 QFN

IC9S08QB4CWL 4 568 -ch. x 1-ch. X C 16 TSSOP

22 freescale.com/MCU

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/1303326/MC9S08LL36CLK.html

MCF51QE ColdFire Family

Making the design process quick, easy and limitless

Freescale’s Controller Continuum provides
unique flexibility to transition from 8-bit to 32-bit.
With pin, peripheral and tool compatibility, the
QE128 devices simplify and speed the design
process. Through an optimized architecture that
provides lower operating voltage and current,
the QE128 devices offer industry-leading, ultra
low-power benefits to extend battery life.

Key Features
¢ New V1 ColdFire 50 MHz core
o |Improved handling of byte and
word operands
o Standardized 8-bit bus to S08 peripherals
o Same programming model as other ColdFire
cores (V2-V4)
® Peripheral compatible with MC9S08QE family
* Pin compatible with MC9S08QE family
¢ Development tool compatible with
MC9S08QE family

o New BDM interface compatible SS08 single-

wire BDM
o Single CodeWarrior IDE

¢ New ultra low-power features
o Clock gating (turns clocks off to
unused peripherals)
Low-power Run and Wait modes
Internal clock source and ultra low-power
32 kHz oscillator
o Voltage regulator with fast startup (6-7 us)
Ultra low-power, real-time counter

o

o

o

Applications

e HVAC building and control systems

® Health care monitoring and instrumentation
e Fire/security control and monitoring systems
* Factory and automation systems

¢ Measurement equipment

¢ Hand-held health care/industrial applications
e |Low-power industrial applications

MCF51QE Block Diagram

—===5
' gkB |! ICS +
! sram |1 BPM ULP Osc GPI/o
1 1
1| 128 kB|;
1| Flash [1 2 KBI 2xSPI 2x’C
1 1
i '
1| 4kB |'| 24-ch, 6-ch.,
' sRAM |} | 12-bit ABC || 16-bit Timer|| 2% SC!
1 1
1 1
1| 64KB |y 2 x 3-ch. 2x
: Flash : cop 16-bit Timer | | Comparator
—
! ! Real-Time 2 Rapid
H s“R}f\?\A H Counter GPI/O Ports
i i
: 32 KB :
Flash V1
' ' ColdFire® ystem
1 Memory 1 Core 9
: Options :
[ Cores [} Optional

DEMOQE128—MSRP $99*
(Supports 8- and 32-bit QE families)

DEMO51QE128—MSRP $89*
(Supports only ColdFire
MCF51QE family)

Features

e MCU operates from internal clock source
e Footprint for external crystal components
e RS232 COM port

® Piezzo buzzer

Potentiometer

* 3-axis accelerometer

Five push buttons

Eight LEDs

e USB MCU Debug Interface (MDI)

o BDM protocol

o Logic analyzer

o SClI traffic

External BDM connector

Prototyping areas

Supports plug-in RF daughter cards for
SMAC and 802.15.4

* Prices subject to change.

Device Chglr:i’r?els ESCI SPI 12C 16-bit Timer Channels ACMP Glock Package
(12-bit) Type

MCF51QE128CLH 128 KB 8 KB 24 2 2 2 2 x 3-ch. + 1 x 6-ch. 2 ICS yes -40°C to +85°C 64 LQFP

MCF51QE128CLK 128 KB 8 KB 24 2 2 2 2 x 3-ch. + 1 x 6-ch. 2 ICS yes -40°C to +85°C 80 LQFP

MCF51QE64CLH 64 KB 8 KB 22 2 2 2 2 x3-ch. + 1 x6-ch. 2 ICS yes -40°C to +85°C 64 LQFP

MCF51QE32LH 32 KB 8 KB 22 2 2 2 2 x 3-ch. + 1 x 6-ch. 2 ICS yes 0°C to +70°C 64 LQFP

MCF51QE32CLH 32 KB 8 KB 22 2 2 2 2 x 3-ch. + 1 x 6-ch. 2 ICS yes -40°C to +85°C 64 LQFP
freescale.com/MCU 23
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MC9S08JS/M Family

Introducing the industry’s leading 8- and 32-bit compatible USB microcontrollers
with complete hardware and software solutions

With 8- and 32-bit compatibility, as well as
compatibility within Freescale’s USB MCU

portfolio, the JM family offers exceptional migration

flexibility. The S08JM family of microcontrollers

provides a completely integrated USB solution with
a complimentary USB stack to make development
quick and easy while expanding our low-end USB

portfolio. The MC9S08JS offers smaller package
options to optimize cost in USB-enabled designs.
The MC9S08JS also featured a pre-loaded USB

bootloader.

Key Features
e Up to 4 KB SRAM, up to 60 KB flash
* Integrated USB 2.0 device
e 2 x SCl, I2C, 2 x SPI
e 8-ch. KBI
e 16-bit timers: 1 x 2-ch., 1 x 6-ch.
e 12-bit, 12-ch. ADC
* Analog comparator
¢ Up to 51 general purpose /O
¢ Multiple purpose clock generation
o PLL
o On-chip oscillator
o External crystal support
e Complimentary USB software stack
e CodeWarrior for microcontrollers
¢ Processor Expert
e Complimentary USB stacks

e Packages: 64 LQFP, 64 QFP, 48 QFN, 44 LQFP

Device

USB

Applications

e PC peripherals and I/0 modules

e Lighting control systems

¢ Test and measurement equipment

* Environmental and building automation
e Security and access control panels
Stationary barcode scanners and

barcode printers
Patient monitoring systems
Laboratory equipment

Industrial networking products
Hospital beds and electric wheel chairs
Point-of-sale printers

Application Notes

e AN3564: In-Depth Understanding of the
Freescale USB Stack for SO8JM Devices

e AN3561: USB Bootloader for HCS08JM60

e AN3560: USB Device Development with JM60/16

e AN3565: USB and Using the CMX USB
Stack with the JM Devices

MC9S08JM Block Diagram

Full-Speed
60/8K Flash | jam's 0 Dovice MCG
2SCl
4/1 RAM Comparator
2 SPI
128/2568 KBI 6-ch., 16-bit
USB RAM USB Timer
Bootloader*
S08 Core | [Indep. Clocked 2"’% ;T:::'b't
coP
= :
|CE+BDM 2C 12-ch., 12-bit
RTC ADC

* USB Bootloader is pre-loaded into MC9S08JS only

B core

ADC Channels

1’c

DEMOJM—MRSP $99*

DEMOJM is a cost-effective kit enabling

quick microcontroller evaluation. The kit

includes a DEMOJM base board, a red

MCF51JM128 daughter card and a green

MC9S08JM60 daughter card. The included

kit can first be used to demonstrate the

features of the MC9S08JM60 devices,

starting with an on-chip USB device

controller and transceiver. Then, move to

MCF51JM128 with an on-chip USB host

and device dual-role controller. The USB

features are supported in hardware through

a dedicated USB mini-AB connector

and in software through the included

complimentary USB-LITE stack by CMX.

e MC9S08JM60 and MCF51JM128
daughter cards

* Freescale MMA7260QT 3-axis
accelerometer

¢ Virtual serial port

e USB device mode and host mode
support with mini-AB USB connector

e CAN transceiver

e Eight user LEDs

* One Piezzo buzzer

e [2C pull-ups

e ADC with 10K Ohm POT

¢ Five push buttons

e CodeWarrior Special Edition

e Complimentary USB stack

*Prices subject to change.

16-bit Timer Channels Clock Type

Package

Bootloader

12-bit 10-bit

MC9S08JM60CLH 60 KB 4KB 12-ch. 1 2 2 1 1 x 6-ch., 1 x 2-ch. MCG 64 LQFP
MC9S08JM60CQH 60 KB 4KB 12-ch. 1 2 2 1 1 x 6-ch., 1 x 2-ch. MCG 64 QFP
MC9S08JM60CGT 60 KB 4KB 8-ch. 1 2 2 1 1 x 4-ch., 1 x 2-ch. MCG 48 QFN
MC9S08JM60CLD 60 KB 4KB 8-ch. 1 2 2 1 1 x 4-ch., 1 x 2-ch. MCG 44 LQFP
MC9S08JM32CLH 32 KB 2KB 12-ch. 1 2 2 1 1 x 6-ch., 1 x 2-ch. MCG 64 LQFP
MC9S08JM32CQH 32 KB 2 KB 12-ch. 1 2 2 1 1 x 6-ch., 1 x 2-ch. MCG 64 QFP
MC9S08JM32CGT 32 KB 2KB 8-ch. 1 2 2 1 1 x 4-ch., 1 x 2-ch. MCG 48 QFN
MC9S08JM32CLD 32 KB 2 KB 8-ch. 1 2 2 1 1 x 4-ch., 1 x 2-ch. MCG 44 LQFP
MC9S08JM16CGT 16 KB 1 KB 8-ch. i 2 2 1 1 x 4-ch., 1 x 2-ch. MCG 48 QFN
MC9S08JM16CLD 16 KB 1 KB 8-ch. 1 2 2 1 1 x 4-ch., 1 x 2-ch. MCG 44 LQFP
MC9S08JM16CLC 16 KB 1 KB 4-ch. 1 1 1 1 2 x 2-ch. MCG 32 LQFP
MC9S08JM8CGT 8 KB 1 KB 8-ch. 1 2 2 1 1 x 4-ch., 1 x 2-ch. MCG 48 QFN
MC9S08JM8CLD 8 KB 1 KB 8-ch. 1 2 2 1 1 x 4-ch., 1 x 2-ch. MCG 44 LQFP
MC9S08JM8CLC 8 KB 1 KB 4-ch. 1 1 1 1 2 x 2-ch. MCG 32 LQFP
MC9S08JS16CFK 16 KB 512B \% i 1 1 1 1 x 2-ch. MCG 24 QFN
MC9S08JS16CWJ 16 KB 512B Y 1 1 1 1 1 x 2-ch. MCG 20 SOIC
MC9S08JS8CFK 8 KB 512B Y 1 1 1 1 1 x 2-ch. MCG 24 QFN
MC9S08JS8CWL 8 KB 512B Y 1 1 1 1 1 x 2-ch. MCG 20 SOIC
24 freescale.com/MCU
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MCF51JM ColdFire Family

Cost-effective Flexis 8- to 32-bit compatibility meets high performance

and secure USB connectivity

The 32-bit MCF51JM128 device further extends
the low end of the ColdFire embedded USB
controller family with up to 128 KB of flash memory,
a full-speed USB 2.0 controller with host, device
and On-The-Go (OTG) support—an integrated
CAN module which is ideal for linking industrial
automation and control systems. The ColdFire

JM family also features a hardware cryptographic
acceleration unit (CAU), a random number
generator accelerator (RNGA) and several system
protection features such as low voltage detect and
a Computer Operating Properly (COP) module.

Features

¢ CAN

e CAU

* 2 x SClI, I°C, 2 x SPI

e 8-channel KBI

e 16-bit timers: 1 x 2-ch., 1 x 6-ch.

e 12-bit, 12-ch. ADC

* Analog comparator

e Up to 51 general purpose I/0

* Multiple purpose clock generation
o PLL
o FLL

o On-chip oscillator

o External crystal support

Integrated USB 2.0 full-speed host/device/OTG

e Complimentary USB Software Stack

e CodeWarrior for Microcontrollers with
Processor Expert

Part Numbers

MCF51JM128EVLK
MCF51JM128EVLH

128 KB
128 KB

16 KB
16 KB

MCF51JM128EVQH 128 KB 16 KB 12
MCF51JM128EVLD 128 KB 16 KB 8
MCF51JM128VLK 128 KB 16 KB 12
MCF51JM128VLH 128 KB 16 KB 12
MCF51JM128VQH 128 KB 16 KB 12
MCF51JM128VLD 128 KB 16 KB 8
MCF51JMB4EVLK 64 KB 16 KB 12
MCF51JM64EVLH 64 KB 16 KB 12
MCF51JM64EVQH 64 KB 16 KB 12
MCF51JM64EVLD 64 KB 16 KB 8
MCF51JM64VLK 64 KB 16 KB 12
MCF51JM64VLH 64 KB 16 KB 12
MCF51JM64VQH 64 KB 16 KB 12
MCF51JM64VLD 64 KB 16 KB 8
MCF51JM32EVLK 32 KB 16 KB 12
MCF51JM32EVLH 32 KB 16 KB 12
MCF51JM32EVQH 32 KB 16 KB 12
MC51JM32EVLD 32 KB 16 KB 8
MCF51JM32VLK 32 KB 16 KB 12
MCF51JM32VLH 32 KB 16 KB 12
MCF51JM32VQH 32 KB 16 KB 12
MCF51JM32VLD 32 KB 16 KB 8

freescale.com/MCU
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MCF51JM128 Block Diagram
CAN
128 KB Flash CAU
Full-Speed
USB 2.0 OTG MCG
16 KB RAM 550l
2568 2 SPI
USB RAM 6-ch., 16-bit
Timer
V1 ColdFire® Indep. .
2-ch., 16-bit
Core Clocked COP Timer
.
ICE+BDM 12-ch., 12-bit
RTC ADC
0 core
Applications

HVAC building and control systems
Test and measurement equipment
Environmental and building automation
Security and access control panels
Stationary barcode scanners and
barcode printers

PC peripherals and I/O modules
Patient monitoring systems

Laboratory equipment

Industrial networking products

Hospital beds and electric wheel chairs

Application Notes
e AN3565: USB and using the CMX

USB Stack with the JM Devices

AN3564: In-Depth Understanding of the
Freescale USB Stack for SO8JM Devices
AN3560: The USB Device Development
with S08JM (or In-Depth Understanding of
the S08JM USB Module)

AN3561: USB Bootloader for SO8JM60
AN3582: The USB Data Logger Based

on S08JM60

SRS RE SRR SR SOOI SR R R SR R R SRR SRR CRE SR SR R SR ORI Y
SRR SRR OO SR S R SR OISR SR R SR R SR SRECIE CRE R R SR ORI Y
aalamaaapaaanaaavaaanalaan

DEMOJM—MRSP $99*

DEMOJM is a cost-effective kit enabling

quick microcontroller evaluation. The kit

includes a DEMOJM base board, a red

MCF51JM128 daughter card and a green

MC9S08JM60 daughter card. The included

kit can first be used to demonstrate the

features of the MC9S08JM60 devices,

starting with an on-chip USB device

controller and transceiver. Then, move to

MCF51JM128 with an on-chip USB host

and device dual-role controller. The USB

features are supported in hardware through

a dedicated USB mini-AB connector

and in software through the included

complimentary USB-LITE stack by CMX.

e MC9S08JM60 and MCF51JM128
daughter cards

* Freescale MMA7260QT 3-axis
accelerometer

e Virtual serial port

e USB device mode and host mode
support with mini-AB USB connector

e CAN transceiver

® Eight user LEDs

® One Piezzo buzzer

e [2C pull-ups

e ADC with 10K Ohm POT

¢ Five push buttons

e CodeWarrior Special Edition

e Complimentary USB stack

*Prices subject to change.

S A N N =

1x 6-ch., 1 x2-ch. 1 80 LQFP
1x 6-ch., 1 x2-ch. 1 64 LQFP
1 x6-ch., 1 x2-ch. 1 64 QFP
1 x 4-ch., 1 x2-ch. 1 44 LQFP
1 x6-ch., 1 x2-ch. 1 80 LQFP
1 x6-ch., 1 x2-ch. 1 64 LQFP
1 x6-ch., 1 x 2-ch. 1 64 QFP
1 x4-ch., 1 x2-ch. 1 44 LQFP
1 x 6-ch., 1 x 2-ch. 1 80 LQFP
1 x 6-ch., 1 x 2-ch. 1 64 LQFP
1x 6-ch., 1 x 2-ch. 1 64 QFP
1 x 4-ch., 1 x 2-ch. 1 44 LQFP
1x6-ch., 1 x 2-ch. 1 moa 80 LQFP
1x6-ch., 1 x 2-ch. 1 64 LQFP
1 x6-ch., 1 x 2-ch. 1 64 QFP
1 x4-ch., 1 x 2-ch. 1 44 LQFP
1 x6-ch., 1 x 2-ch. 1 80 LQFP
1 x 6-ch., 1 x 2-ch. 1 64 LQFP
1 x6-ch., 1 x 2-ch. 1 64 QFP
1 x4-ch., 1 x 2-ch. 1 44 LQFP
1 x 6-ch., 1 x 2-ch. 1 80 LQFP
1x6-ch., 1 x2-ch. 1 64 LQFP
1x6-ch., 1 x 2-ch. 1 64 QFP
1 x4-ch., 1 x 2-ch. 1 44 LQFP
25
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MC9S08AC Family
The 8-bit MCIS08AC family offers robust EMC/EMI performance, an intelligent peripheral set
and true compatibility with 8- and 32-bit pin, peripheral- and tool-compatible MCUs

The MC9S08AC family delivers increased e Appliance applications DEMOACKIT—MSRP $99*
performance and on-chip integration, making it o Dishwashers (Supports 8- and 32-bit AC families)
an ideal solution for many industrial control and o Washing machines
appliance applications, specifically motor control o Dryers
applications. Using Freescale’s industry-leading °

0.25 pm flash, the MC9S08AC offers a migration

path from the MC9S08AW products for applications

DEMOACEX—MSRP $29*

) (Extension board for any DEMOAC board)
Refrigerators

The DEMOACKIT demonstration kit contains
everything a designer needs to develop

that need enhanced peripherals, increased Sample Application Notes T
performance and improved system security. Other * AN2717: M68HC08 to HCSO08 Transition il evalua'lte ClpleiCe AL et
features include enhanced low-voltage warning, e AN3499: Clock Options on the HC9S08 Family et Eaimlall e L [0 pUly Claie Boee
two serial communications interfaces (SCls), a serial ¢ AN3494: Migrating from the MC9S08AW to and the powerful USBMULTILINK cable
peripheral interface (SPI), an inter-integrated circuit MC9S08AC to create a complete and cost-effective
(12C), a 10-bit analog-to-digital converter (ADC) e AN3257: Meeting IEC 60730 Class B development tool.
and eight programmable 16-bit timer channels Compliance Features
with C(?r]ter-aligned pulse-width modulat.ion (PWM) e AN2111: A Coding Standard for HCS08 e Integrated, USB BDM
.capablllty. It offers an e.nhanced COP with an . Assembly Language * On/off power switch
independent 1 kHz oscillator and featl.Jres a Cyclic « AN2497: HCS08 Background Debug Mode « Power input select option header
Redundancy Check (CRC) both of which help

Versus HC08 Monitor Mode * On-board 5V regulator

customers meet legislation (EN60730) on the safe
e Power from USB BDM

operation of appliances. AC128 Block Diagram e Optional power sourced to connector J1

* 4 MHz XTAL oscillator

Key Features

* 40 MHz S08 core Ffﬁférl'ﬂe ioe+50M| | oz Up o0 B

e Three independent clock modules Bus) e LEDs: four user, one power, one reset

¢ 16-ch., 10-bit ADC oo 160n ® Push button switches: four user, one reset
* Pin-compatible with SO8AW family 6-ch. 16:bit[[ 5 v » P * 5K ohm POT.

« Internal clock generator (ICG) 2'°Thi~r}1;‘r3;b't ¢ Jumpers to disconnect user features

e 80-pin MCU port provides access to

¢ Independently clocked COP

; 16-ch. MCU signals
¢ On-chip ICE and BDM ,'
fgét KBl CRC cop ® Four 20-pos pin-headers support plug-in
Target Applications 1\2/I0U m(.)dul.es
¢ General industrial applications Up to 128K Flash Up to 8K RAM ¢ |°C termination select header

o Motor control

*Prices subject to change.

o Building control
o HVAC
o Security systems

HCSO08 Core

44 LQFP, 64 QFP, 80 LQFP

O core

ADC Channels

Device 10-bit ESCI | SPI I12C  16-bit Timer Channels @ Clock Type Package Applications/Additional Features

MC9S08AC16CFGE | 16 KB | 1KB 8-ch. 2 | 1 | 1 2 x 2-ch., 1 x 4-ch. ICG 48QFN

MC9S08AC16CFGE | 16 KB | 1KB 8-ch. 2 | 1 | 1 2 x 2-ch., 1 x 4-ch. ICG 44LQFP

MC9S08ACBCFDE 16KB | 1KB 8-ch. 1 T 3 x 2-ch. IcG 32LQFP

MC9S08ACBCFDE 8KB | 768B 8-ch. 2 | 1 | 1 2 x 2-ch., 1 x 4-ch. ICG 48QFN

MC9S08AC8CFGE 8KB | 768B 8-ch. 2 [ 1 | 1 2 x 2-ch., 1 x 4-ch. ICG 44LQFP

MC9S08ACBCFJE 8KB | 768B 6-ch. 1 11 3 x 2-ch. ICG 32LQFP

MC9S08AC128CLKE | 128 KB | 8 KB 16-ch. 2 | 2 | 1 2 x 6-ch., 1 x 2ch. ICG 80LQFP

MC9S08AC128CFUE | 128 KB | 8 KB 16-ch. 2 | 2 | 1 2 x 6-ch., 1 x 2ch. ICG 64QFP

MC9S08AC128CFGE | 128 KB | 8 KB 16-ch. 2 | 2 | 1 2 x 6-ch., 1 x 2ch. ICG 44LQFP

MC9S08ACIECLKE 96 KB | 6KB 16-ch. 2 | 2 | 1 2 x 6-ch., 1 x 2ch. ICG 80LQFP

MC9S08AC96CFUE | 96 KB | 6 KB 16-ch. 2 | 2 | 1 2 x 6-ch., 1 x 2ch. ICG 64QFP

MC9S08AC96CFGE | 96 KB | 6 KB 16-ch. 2 | 2 | 1 2 x 6-ch., 1 x 2ch. ICG 44LQFP )
MC9S08ACE60CPUE | 60KB | 2 KB 16-ch. 2 1 1 1 x 6-ch., 2 x 2-ch. ICG G | ARG el S melvE el [, (PO, e
MC9S08ACE60CFUE | 60 KB | 2 KB 16-ch. 2 | 1 | 1 1 x 6-ch., 2 x 2-ch. ICG 64QFP

MC9S08AC60CFGE | 60KB | 2 KB 8-ch. 2 | 1 | 1 2 x 2-ch., 1 x 4-ch. ICG 44LQFP

MC9S08ACE0CFJE 60KB | 2KB 6-ch. 1 1] 1 3 x 2-ch. ICG 32LQFP

MC9S08AC60CFDE | 60 KB | 2 KB 8-ch. 2 | 1 | 1 2 x 2-ch., 1 x 4-ch. ICG 48QFN

MC9S08AC48CPUE | 48 KB | 2 KB 16-ch. 2 | 1| 1 1 x 6-ch., 2 x 2-ch. ICG 64LQFP

MC9S08AC48CFJE 48KB | 2KB 6-ch. 1 11 3 x 2-ch. ICG 32LQFP

MC9S08AC32CPUE | 32KB | 2 KB 16-ch. 2 | 1 | 1 1 x 6-ch., 2 x 2-ch. ICG 64LQFP

MC9SO08AC32CFUE | 32KB | 2 KB 16-ch. 2 |1 | 1 1 x 6-ch., 2 x 2-ch. ICG 64QFP

MC9S08AC32CFGE | 32KB | 2 KB 8-ch. 2 | 1 | 1 2 x 2-ch., 1 x 4-ch. ICG 44LQFP

MC9S08AC32CFJE 32KB | 2KB 6-ch. 1 I 3 x 2-ch. ICG 32LQFP

MC9SO8AC32CFDE | 32KB | 2 KB 8-ch. 2 | 1 | 1 2 x 2-ch., 1 x 4-ch. ICG 48QFN
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MCF51AC ColdFire Family

The 32-bit ColdFire MCF51AC family offers robust EMC/EMI performance, an intelligent
peripheral set and true compatibility with 8- and 32-bit pin, peripheral- and tool-compatible MCUs

e Keyboard interrupt (KBI)

Target Applications
* General industrial applications

The MCF51AC256 expands the 32-bit
ColdFire microcontroller roadmap by offering
products with industry-leading EMC/EMI o
performance, more advanced peripherals and
up to 32 KB RAM and 256 KB flash memory

Motor control
Building control
HVAC systems

options. The standard peripheral set includes Inverters

extensive communication options, including Pumps

an integrated CAN module, a 24-ch., 12-bit Compressors
analog-to-digital converter, twelve programmable Printers

16-bit flexible timer channels on two independent  ® Appliance applications
time bases with center-aligned pulse-width Dishwashers

Washing machines
Dryers
Refrigerators

modulation (PWM) capability, two analog
comparators, a cyclic redundancy check and a
watchdog timer (COP).

0 o o o » O O o o o o

The MCF51AC256 products are pin, AC256 Block Diagram

software and peripheral compatible with

® Multipurpose clock generator (MCG)

¢ Rapid general-purpose input/output (RGPIO)
e Two serial communications interfaces (SCI)
e Up to two serial parallel interfaces (SPI)

¢ Two flexible timer modules (FTM)

e Timer pulse-width modulator (TPM)

DEMOACKIT—MSRP $99*
(Supports 8- and 32-bit AC families)

DEMOACEX—MSRP $29*
(Extension board for any DEMOAC board)

The DEMOACKIT demonstration kit
contains everything a designer needs to
develop and evaluate application code.
Freescale has combined the popular demo
board and the powerful USBMULTILINK
cable to create a complete and cost-
effective development tool.

Features
¢ Integrated, USB BDM
e On/Off power switch
e Power input select option header
o On-board 5V regulator
o Power from USB BDM
o Optional power sourced to
connector J1
e 4 MHz XTAL oscillator
® 3-axis accelerometer
e LEDs: four user, one power, one reset
e Push button switches: four user, one reset

e 5K ohm POT
the MCIS08AC128 and the MCIS08ACE0 2 x ACMP MCG UZ%O e Jumpers to disconnect user features
providing the flexibility to add or subtract « 80-pin MCU port provides access to
functionality quickly and easily, reducing KBl CRGC . MCU signals
development time and cost. e Four 20-pos pin-headers support plug-in
,gf\,\K,, Real-Time CAN LVD. LVW MCU modules
Key Features Counter ' e [2C termination select header
¢ V1 ColdFire core with background 2?2;5 2x6on, |foach, 12| |, ap
debug module 16-bit FTM ADC
* Up to 256 KB of flash memory
« Up to 32 KB of static RAM (SRAM) oo || [Fhebi - cop 2 SP
¢ Up to two analog comparators (ACMP)
« Analog-to-digital converter (ADC) with up to 24 1|glsasKhB V1 ColdFire® Core | | System Integration
channels
* Controller area network (CAN) '\OAS?;Z 64 QFP, 64 LQFP, 80 LQFP
e Cyclic redundancy check (CRC)
¢ Inter-integrated circuit (12C) I core
ADC Channels
Device RAM T ESCI SPI 12C 16-bit Timer Channels Package Applications/Additional Features
MCF51AC256ACLKE | 256 KB | 32 KB 24-ch. 2 2 1 Yes | 2x6-ch. FTM, 1 x2-ch. TPM | MCG | 80LQFP
MCF51AC256BCLKE | 256 KB | 32 KB 24-ch. 2 2 1 No | 2x6-ch.FTM, 1x2-ch. TPM | MCG | 80LQFP
MCF51AC256ACFUE | 256 KB | 32 KB 24-ch. 2 2 1 Yes | 2x6-ch. FTM, 1 x2-ch. TPM | MCG | 64QFP
MCF51AC256BCFUE | 256 KB | 32 KB 24-ch. 2 2 1 No | 2x6-ch.FTM,1x2-ch.TPM | MCG | 64QFP
MCF51AC256ACPUE | 256 KB | 32 KB 24-ch. 2 2 1 Yes | 2x6-ch. FTM, 1 x2-ch. TPM | MCG | 64LQFP
MCF51AC256BCPUE | 256 KB | 32 KB 24-ch. 2 2 1 No | 2x6-ch. FTM, 1x2-ch. TPM | MCG | 64LQFP | A||HCO08 and S08 include COP, LVI,
MCF51AC128ACLKE | 128 KB | 32 KB 24-ch. 2 2 1 Yes | 2x6-ch. FTM, 1 x2-ch. TPM | MCG | 80LQFP POR, KBI
MCF51AC128BCLKE | 128 KB | 16 KB 24-ch. 2 2 1 No | 2x6-ch.FTM, 1x2-ch. TPM | MCG | 80LQFP
MCF51AC128ACFUE | 128 KB | 32 KB 24-ch, 2 2 1 Yes | 2x6-ch. FTM, 1 x2-ch. TPM | MCG | 64QFP
MCF51AC128BCFUE | 128 KB | 16 KB 24-ch. 2 2 1 No | 2x6-ch.FTM,1x2-ch.TPM | MCG | 64QFP
MCF51AC128ACPUE | 128 KB | 32 KB 24-ch, 2 2 1 Yes | 2x6-ch. FTM, 1 x2-ch. TPM | MCG | 64LQFP
MCF51AC128BCPUE | 128 KB | 16 KB 24-ch. 2 2 1 No | 2x6-ch.FTM, 1x2-ch. TPM | MCG | 64LQFP

freescale.com/MCU
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I
MCF51CN Family

Small, sub-$3 Ethernet-enabled MCU

MCF51EM256 is Freescale’s new smart-meter-
on-a-chip 32-bit V1 ColdFire core microcontroller
(MCU) with embedded LCD controller, 16-bit ADC
and metrology-specific peripherals optimized for
smart meter applications. MCF51EM256 comes
with a full suite of hardware and software tools to
make development quick and easy.

Key Features
e 32-bit V1 ColdFire CPU offering 47 MIPS at 50
MHz 3.3V single supply
e Up to 256 KB flash (dual bank)
e Up to 16 KB SRAM
e 1.8 to 3.6V operation
e Ultra-low power operation
* 4 x 16 bit SAR ADC
® 288 segment LCD driver with integrated
charge pump
e Up to 50 general purpose input/output (GPIO)
¢ iRTC with dedicated 32 kHz Osc/
battery backup
* AMR SPI for simple connection to
RF/PLM chipsets
* Freescale complimentary MQX RTOS available
e Background debug mode (BDM) for
in-circuit debugging

Target Applications

¢ Industrial operator interfaces

e Consumer and industrial appliances

* Medical monitoring and instrumentation

¢ Point-of-sale and courier systems

e Security and building control systems single-
phase e-meters

¢ PAN coordinator

® Serial-to-Ethernet bridge

Sample Application Notes

* AN3942: Flash Programming Routines for the
HCS08 and the V1 ColdFire Devices
AN3906: Serial-to-Ethernet Bridge Using
MCF51CN Family and FreeRTOS

AN3930: Email Client Using MCF51CN Family
and FreeRTOS

AN3928: Web Server Using the MCF51CN
Family and FreeRTOS

AN3931: FTP Server Using MCF51CN Family
and FreeRTOS

MCF51CN Block Diagram

PHY CIK Rapid
Mil out GPI/O GPIIO
10/100 12-ch., 12-bit
Fec (PMA 1™ “apc 2x ke
2x 3-ch. TPM RTC 2x SPI
2x MTIM8 MCG 3x UART
128K 24K
16-ch. KBI Flash SRAM
BDM DBG
V1 ColdFire® System Ext
Core Integration| | Bus
B Cores

TWR-MCF51CN-KIT—$99 MRSP

The TWR-MCF51CN-KIT is a cost-effective
development tool for the MCF51CN128
Ethernet microcontroller. This kit is part of
the Freescale Tower System, a modular,
reconfigurable development platform that
allows designers to get to market faster
with packaged evaluation boards, tools and
runtime software.

The MCF51CN microcontroller module is
designed to be a standalone debug tool and
can also be purchased separately from the
kit: part number TWR-MCF51CN.

Features
¢ TWR-MCF51CN microcontroller module
features
o Freescale Tower System compliant
o MCF51CN128 microcontroller
o |ntegrated, open-source BDM
o Small form factor (59 mm x 90 mm)
TWR-SER peripheral module features
RS232 and RS485
Ethernet
CAN
USB supporting host, device and OTG
modes
o TWR-ELEV features
o Supports external communications
interfaces
o |ncludes power regulation circuitry with
standardized bus
o Four card-edge PCI Express®
connectors

o o o o

o Two 80-pin connectors on the outside
to support debugging or expansion to
LCD module, MCF51EM256, 100LQFP
MCU

*Prices subject to change.

ADC Channels
Device Ethernet 16-bit Timers Package

10-bit = 12-bit
MCF51CN128CLK 128 KB 24 KB Y 12-ch. yes 3 2 2 2 x 3-ch. 70 Y -40°C to +85°C 80 LQFP
MCF51CN128CLH 128 KB 24 KB Y 12-ch. No 3 2 2 2 x 3-ch. 54 Y -40°C to +85°C 64 LQFP
MCF51CN128CTG 128 KB 24 KB Y 12-ch. No 3 2 2 2 x 3-ch. 38 Y -40°C to +85°C 48 QFN
28 freescale.com/MCU

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/1303326/MC9S08LL36CLK.html

MCF521xx ColdFire Family
A cost-effective, high-performance general purpose ColdFire MCU
with RTC for optimal power consumption

Application Spaces Application Notes

® Instrumentation * AN3511: Using the Pulse Width Modulation
¢ Bar code scanning with the ColdFire Microcontroller Families

* Security systems * AN3516: E-Field Touch Capacitive

e |ndustrial and environmental control
¢ Digital cameras
e Lighting control

Keyboard Designs
e AN3521: Using the ColdFire Flash Module with
the ColdFire Microcontroller Families

MCF521xx Block Diagram M52210DEMO —MSRP $149*

The MCF521xx family of embedded controllers 32 KHz The M52210DEMO is a cost-effective
expands the ColdFire device portfolio by bringing BDM | PLL |"Ggc, || GPVO| JTAG development board for the MCF52210
a highly integrated and diverse feature set to s and MCF521XX ColdFire r.’nicro.controllers.
cost-effective, low-power MCUs. Based on FlexCAN 32-pit 3 x UART Application development is quick and easy
the V2 ColdFire core, the MCF521xx MCUs Timer with the included DB serial cable, integrated
are ideal for power-conscious designers who %C—Tmt aspl X PG BDM .an.d USB cable. A 128 Ml? flash drive
want the performance and flexibility of a 32-bit Timer and six-in-one USB cable provide support
microcontroller plus a rich set of 8ch., for the integrated USB PHY. CodeWarrior
on-chip peripherals. ZP?_F 1 Azlit(),lt é—ﬁ& development tools provide application

development and debug support. The
Key Features Watchdog 8-ch. integrated BDM allows easy application
V2 ColdFire core 2%% tlgB Timer PWM RTC y ' .

evelopment and debugging. An optional

* Up to 76 Dhrystone 2.1 .N!IPS @ 80 MHz —reeh 16 KB BDM port compatible with standard ColdFire
: MA(.: module a.\nd HW divide . CLBJZp Ii% SRAM BDM/JTAG interface cables and hosting
* Optional real-time clock and 32 kHz oscillator SRAM . . i
« Up to 32 KB SRAM Memory . software is also provided but not installed.
¢ Up to 256 KB flash Options o Vo Features
* Two [2C bus interface modules < | ColdFire? ,n§g§;§ggm * MCF52210 device (64K flash)
e Optional FlexCAN module , 100LQFP package
¢ Eight-channel, PWM timer with enhanced . e On-board accelerometer and super cap

DAC capabilities
e Second watchdog timer with
independent clock
e 8-ch., 12-bit ADC with simultaneous sampling

RS232 interfaces

Power button

Supports both USB host and USB device
Includes CD ROM, USB cable and USB
flash drive

0 core

*Prices subject to change.

Freq. MAC/ HW SRAM Flash

. " 2
Device Core (MH2) eMAC Divide (KB) (KB) DMA GPT Other 12C = UART SPI ADC Package
4-ch.16-bit, | RTC, 32 kHz .
MCF52100CAE66 V2 66 | MAC v 16 64 | ah | yoISE oo 2 | 2 | QSPl | 8ch, 12-bt  QFP64
4-ch.16-bit, | RTC, 32 kHz .
MCF52100CEP66 V2 66 | MAC v 16 64 | 4ch | oIE oo, 2 | 2 | QSPI | 8ch,i2-bit  QFNed
. 4-ch.16-bit, | RTC, 32 kHz .
MCF52100CVM66/80 V2 | 66,80 | MAC v 16 64 | 4ch | 4oiShR o 2 | 2 | QSPI | 8ch, 12-bit MAPBGAST
4-ch.16-bit, | RTC, 32 kHz .
MCF52110CAEG6 v2 86 | MAC v 16 128 | 4on | OO o, 2 | 2 | QSPI | 8ch, 12-bt  QFP64
4-ch.16-bit, | RTC, 32 kHz .
MCF52110CEP66 V2 66 | MAC Y 16 128 | acn | IR o 2 | 2 | QSPI | 8ch,i2-bit  QFNed
. 4-ch.16-bit, | RTC, 32 kHz .
MCF5211CVM66/80 v2 | 66,80 = MAC v 16 128 | 4ch IR o 2 | 2 | QSPI | 8ch, 12-bit MAPBGAST
4-ch.16-bit, | RTC, 32 kHz .
MCF52110CAF80 V2 80 | MAC v 16 128 | 4on. | Lo e 2 | 2 | QSPl | 8ch,12-bit  LQFP100
4-ch. 16-bit, .
MCF5212CAE66 V2 66 | MAC Y 32 256 | ach |y oS0 1 3 | QSPI | Bch,12bit  GALQFP
. 4-ch.16-bit, ,
MCF5212LCVM66/80 v2 | 66,80 = MAC Y 32 256 | ach. | joniSbt 1 3 | QSPI | 8ch,12-bit  81MAPBGA
4-ch.,16-bit, .
MCF5213CAF66/60 V2 | 66,80  MAC Y 32 256 | 4-ch. | joniobt CAN 1 3 | QSPI | 8ch,12-bit  100LQFP
MCF5213LCVM66/80™ | V2 | 66,80 | MAC Y 32 256 | 4ch. | GO Iobt CAN 1| 3 | QSPl | 8ch,12-bit 81MAPBGA
freescale.com/MCU 29
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MCF5223x ColdFire Family
The all-in-one 32-bit single-chip Ethernet solution

The MCF5223x includes an integrated Ethernet
MAC and PHY, FlexCAN, Cryptographic
Acceleration Unit (CAU) and up to 256 KB of
embedded flash. The result is a secure, cost-

effective Ethernet solution for virtually any

embedded design.

Key Features

V2 ColdFire core: 57 MIPS @ 60 MHz
eMAC module and hardware divide

Up to 256 KB flash, up to 32 KB SRAM
10/100 Ethernet MAC with PHY
Cryptographic acceleration unit with
random number generator

CAN 2.0B controller (FlexCAN)

4-ch., 32-bit timers with DMA support
4-ch., 16-bit capture/compare/PWM timers
2-ch., periodic interrupt timer

8-ch./8-bit or 4-ch./16-bit PWM timer

2 x 4-ch. 12-bit ADC

Real-time clock

Up to 73 GPIO

Supported with Freescale MQX free-of-charge
RTOS featuring RTCS TCP/IP stack, USB
stack and file system

Target Applications
¢ Remote data collection
e Power-over-Ethernet
* ZigBee® control nodes

M52233DEMO —MSRP $99*

The M52233DEMO is a cost-effective
development system for the M52233
MCU. Application is quick and easy

e Security/access control panels
¢ Health care pumps and monitors

¢ Lighting control nodes
* Home/industrial automation

Sample Application Notes
¢ AN2168: ColdFire Microprocessor DMA

Controller

e AN3298: Solder Joint Temperature and
Package Peak Temperature
e AN3300: General Soldering Temperature

Process Guidelines

MCF5223x Block Diagram
el
! !l BOM PLL GPIO JTAG
: Crypto |}
1 ]
1 1| 4-ch., 32-bit 107100
H 1| " imer 4-ch.DMA |[PHY[ Feo [DMA
|oean |
1 1
— 1| 4-ch., 16-bit
1 Optional ! > °c UART
! Additional }[ T
1 Modules
2-ch. PIT QsPI UART
128 KB 4-ch., 8-ch. 2 x 4-ch.,
Flash PWM 12-bit ADC UART
256 KB 32 KB
Flash RTC SRAM
Memory
Options Evac| V2 ColdFirer System
Core Integration
B cores

with the included DB9 serial cable and

integrated BDM. Includes CodeWarrior
Special Edition to support application
development and debug.

Features

MCF52233 device: 256 KB, 80 QFP
40-pin I/O port

Integrated USB BDM port

RS-232 serial port with standard
DB9 connector

3-axis accelerometer

Four user LEDs with enable

Two user push switches

5K ohm POT with enable

DB9 serial cable, USB cable,
Ethernet cable

128 KB CodeWarrior Special Edition

*Prices subject to change.

Device oMAC | Divide (KB) USART/ Package
MCF52230CAF60 | V2 | 60 | eMAC | 32 | 128 | 4-cn |4Ch. SEbLE| doh. | TOLQOESAN | 1| suaRT |aspi | &ghox | 4001 | Larpeo
MCF52230CAL60 | V2 | 60 | eMAC | 32 | 128 | 4-ch |4Ch. Z0LE| Fehs | T0TQECENd | 4 | 3uaRT | aspi | &Ehox | 40O | Larp112
MCF52231CAF60 | V2 | 60 | eMAC | 32 | 128 | 4-on |40 350N dohy | AYPRES A | 1| suaRT [aspi | Ehox 00t | Larpso
MCF52231CAL60 | V2 | 60 | eMAC | 32 [ 128 |4-ch |4en.Z0ER| PO | Ry Ao ann | 1 [ 3uaR [esh | BShx] R0 liarpite
MCF52232AF50 V2 | 50 |eMAC | 32 | 128 | 4-oh |40 90NF | Tohy | TOLANESEY | 1| suaRT |aspi | gSRx ) 980 | LaFpso
MCF52232CAF50 | V2 | 50 | eMAC | 32 | 128 |4-ch |4Ch. S0RY | Foch 1o/100FECand | 4 | guaRT | aspi | 8ghox | 0%CIe | qrpeo
MCF52233CAF60 | V2 | 60 | eMAC | 32 | 256 |4-ch. 4;?&_?%?&; e wé},OF?EEF?Tg"d 1| 3UART | aspi | &Sh-x | -40°C 1o || qrpeo
MCF52233CAL60 | V2 | 60 | eMAC | 32 | 256 |4-ch. 4;1?2&’3%‘_’3&* el 10&?,_?{%%%“" 1| 3UART | aspi | 8Shx | -4%%C 10 || grp112
MCF52234CAL60 | V2 | 60 | eMAC | 32 | 256 |4-ch. 4;1‘_:25_,3126‘_’&; t-oh. IQF‘,){Q%FTECC‘ and | 1| suarT | aspi | 8ghox | 40C 0 | grp12
MCF52235CAL60 | V2 | 60 | eMAC | 32 | 256 | 4-ch |%Ch. SZ0LE| Lo 10,411%”':0'52,\‘?’};‘5;;'“ 1| BUART | aspi | 8Shx | 4000 | orp112
MCF52235CVMe0™ | V2 | 60 | eMAC | 32 | 256 | 4-oh. |40, SEOLE ] doh 10,4}((’3':52,\‘"“”&;;;” 1| BUART | aspi | &ghx 4000 MAD
MCF52236AF60 V2 | 50 |eMAC | 32 | 256 | 4-ch. |4Ch. DLe) dchy | TOOONESA | 1 | suaRT [ase | &R OB10 | LaFpseo
MCF52236CAF60 | V2 | 50 | eMAC | 32 | 256 | 4-oh. |40, OONE | fohy | TOLANESEY | 1| suaRT |aspi | &hx ) 90t Larpso
30 freescale.com/MCU
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MCF522xx ColdFire Family

The cost-effective USB-enabled ColdFire solution with physical interface

Utilizing the high performance of the V2
ColdFire core, the MCF522xx series is an easy
starting point for including USB in your system.
Combined with the on-chip physical interface
and the low power consumption, the MCF522xx
is the ideal USB solution.

Key Features

e V2 ColdFire core

e Up to 76 Dhrystone 2.1 MIPS @ 80 MHz

¢ MAC module and hardware divide

e USB 2.0 full-speed Host/Device/On-The-Go
controller with integrated PHY

Real-time clock with 32 kHz crystal

e 16 KB SRAM

Up to 128 KB flash

* Two I?C bus interface modules

e 8-ch., PWM timer with enhanced DAC capabilities

e Second watchdog timer with independent clock
e 8-ch., 12-bit ADC with simultaneous sampling

Supported by Freescale MQX free-of-charge
RTOS featuring RTCS TCP/IP stack, USB
stack and file system

Application Spaces

® Instrumentation

* Bar code scanning

e Security systems

¢ Industrial and environmental control
¢ Digital cameras

e Lighting control

Downloaded from Elcodis.com electronic components distributor

Sample Application Note

e AN3492: USB and Using the Complimentary
CMX USB Stack

e AN3577: Creating a USB-to-Wireless
Bridge with the MC1319x/20x and ColdFire
Processors with USB OTG Module

e AN3511: Using the Pulse Width Modulation
with the ColdFire Microcontroller Families

e AN3516: E-Field Touch Capacitive
Keyboard Designs

* AN3521: Using the ColdFire Flash Module with

M52211EVB or M52223EVB —

MSRP $299*

M52210DEMO —MSRP $149*

The M52210DEMO is a cost-effective
development board for the MCF52210
ColdFire microcontroller. Application
development is quick and easy with the
included DB9 serial cable, integrated BDM
and USB cable. A 128 MB flash drive and
six-in-one USB cable provide support for
the integrated USB PHY. CodeWarrior

the ColdFire Microcontroller Families

development tools provide application

development and debug support. The

Lo e AR DIEELT integrated BDM allows easy application
development and debugging. An optional
BDM || PLL 3(23;';' ?lGPro|| JTAG BDM port compatible with standard ColdFire
BDM/JTAG interface cables and hosting
?3_20—%& 8?8 3 x UART software is also provided but not installed.
Timer Features
4-ch,, e MCF52210 Device (64K flash) 100LQFP
;‘;}fﬁ 16-bit QsPI 2xIC ( )
Tlmer package
64 KB och 8-ch. ach * On-board accelerometer and super cap
Flash ﬁf—r 1A2|:_>t3t [{,&A e RS232 interfaces
16 KB * Power button
SRAM W?I_tiﬁﬂ‘gr"g S{I\CIR/I RTC e Supports both USB Host and USB Device
128 KB ¢ Includes CD ROM, USB cable and USB
Flash 16 KB flash drive
SRAM
32 KB *Prices subject to change.
SRAM .
1
V2
256 KB 2 ' ColdFire® System
Flash > ! Core Integration
Memory .
Options
I core

[Deviee core| ()| WA i, (kB) (kB) DA T | RO |UART| SPI | ADG | Package
MCF52210CAE66 V2 66 MAC Y | 16 64  4-ch. 4-ch,32-bit+4-ch.,16-bit Ful-Speed Device/HosttOTG 2 = 2  QSPl  8-ch.,12-bit QFP64
MCF52210CEP66 V2 66 MAC Y 16 64 4-ch. 4-ch,32-bit+4-ch, 16-bit Full-Speed Device/HostOTG 2 2  QSPI 8-ch,12-bit QFNG4
MCF52210CVM66/80% V2 S5 MAC Y 16 64  d-ch. 4-ch,B32-bit+4-ch, 16-bit Ful-Speed Device/HosVOTG 2 = 2  QSPI 8-ch,12:bit g
MCF52211CAE66 V2 66 MAC Y | 16 128 4-ch. 4-ch,32-bit+4-ch, 16-bit Ful-Speed Device/HostOTG 2 = 3  QSPl 8-<h.,12-bit QFP64
MCF52211CEP66 V2 66  MAC Y | 16 128  4-ch. 4-ch.32-bit+4-ch., 16-bit Ful-Speed Device/HosttOTG 2 = 3  QSPl 8-ch,12-bit QFNG4
MCF52211CVM66/80* V2 S5  MAC Y 16 128 4-ch. 4-ch,32-bit+4-ch, 16:bit Ful-Speed Device/HostOTG 2 3 QSPI 8-ch,12-bit ooy
MCF52211CAF80 V2 80  MAC Y | 16 128 4-ch. 4-ch. 32-bit+ 4-ch., 16-bit | Full-Speed Device/Host/OTG | 2 = 3 | QSPI  8-ch., 12-bit LQFP100
MCF52212AE50 V2 50 MAC Y 16 64 4ch. 4-ch,32-bit+4ch, 16-bit Full-Speed Device/Host/OTG 2 3  QSPI 8-ch.,12-bit QFP64
MCF52212CAE50 V2 50  MAC Y | 16 64  4-ch. 4-ch,32-bit+4-ch, 16-bit Full-Speed Device/Host/OTG = 2 = 3  QSPI  8-ch.,12-bit QFP64
MCF52213AE50 V2 50 MAC Y 16 128 4-ch. 4-ch,32-bit+ 4-ch., 16-bit Full-Speed Device/Host/OTG 2 3  QSPI 8-ch.,12-bit QFP64
MCF52213CAE50 V2 50 | MAC = Y | 16 128 4-ch. 4-ch.32-bit+ 4-ch, 16-bit Full-Speed Device/Host/OTG = 2 = 3  QSPI  8-ch.,12-bit QFP64
MCF52221CAE66 V2 66 MAC | 16 128 4-ch. 4ch,32bit+d4ch,t6bit ul-SpeedDeviceHost oy g gspr 2.t LQFP 64
66, . . Full-Speed Device/Host/ . LQFP
MCF52221CAF60/80 V2 S5 MAC  y 16 128 4-ch. 4-ch,B32-bit+4-ch., 16-bit el Dane 13 QsPl 12bit Ty
o 66, 0 q Full-Speed Device/Host/ i MAP-
MCF52221CVM60/80% V2 §&  MAC | 16 128 4-ch. 4-ch,32-bit+ 4-ch., 16-bit e 1 3 QsPl 12-bit e
66, . . Full-Speed Device/Host/ . LQFP
MCF52223CAFe6/80 V2 S5 MAC | 82 256 4-ch. 4-ch.,B32-bit+ 4-ch., 16-bit e 1 3 QsPl 12-bit Ty
ok 66, . . Full-Speed Device/Host/ . MAP-
MCF52223CVM66/80% V2 S5  MAC 32 256 4-ch. 4-ch.,B32-bit + 4-ch., 16-bit e 1 3 QsPl 12-bit e
freescale.com/MCU 31
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I
MCF5207/8 ColdFire Family

Cost-effective microprocessors deliver 160 MIPS performance with robust SDR/DDR
memory controller and an optional 10/100 Fast Ethernet controller

Target Applications MCF5208EVBE**—MSRP $349*
e EPOS printers and terminals Provides full access to the 196-pin
o Network attached storage MCF5208 controller and integrates the
e Security/access control systems MC13192 ZigBee-ready transceiver and
¢ Process control equipment antenna. Each kit features a uCLinux
¢ Remote monitoring “Getting Started” demonstration
¢ Data security pre-flashed on the board such that users
¢ \oice-over-IP phone can immediately examine the compelling
¢ Gaming equipment features of the MCF520x family.
® Health care instrumentation and monitoring Features
* 196-pin MAPBGA MCF5208**
g microprocessor (MCF520x Superset)
The MCF520x combines an industrial tuned Sample Application Notes . Eth + physical interf
- - . 2 » AN2982: System Design Using the ColdFire Eiisis [RpETeE] menfte
peripheral set, including UARTs, [C, QSPI « DDR SDRAM .30 MB
. MCF5208 Split Bus Architecture =rel e
and 10/100 Fast Ethernet Controller with a e Flash .o MB
166 MHz capable V2 core. Support for SDR * AN2981: Migrating from the MCF5206e to the Eiil =il
z cap re. support for St ColdFire MCF5208 « Two RS-232 physical interfaces with
and DDR external S.DRAI\./I er?a.bles operating standard DB9 connectors
system support while maintaining a low MCF520708x Block Diagram ¢ Standard BDM interface (26-pin)

overall system cost.

e MC13192 ZigBee-ready transceiver with

integrated antenna
Key Features BDM PLL GPIO JTAG * Breakout connector for I2C, QSPI, GPIO
e V2 ColdFire core: 159 MIPS @ 166 MHz e |LEDs for power-up indication, GPIO and
¢ eMAC module and HW divide sch, timer output signals
e Memory: 8 KB I/D-Cache, 16 KB SRAM, %th:: I ‘.5'&2\' UART e uCLinux “Getting Started”
external bus interface demonstration—pre-loaded in flash
e Optional 10/100 Ethernet MAC with PHY —r H
e 4-ch., 32-bit timers with DMA support i e [oma Uoase || uaer || user R G
e 16-ch. DMA controller 1 Addivonar e 1
« 16-bit DDR/32-bit SDR SDRAM controller | ———————
* Queued serial peripheral interface (QSPI)
e System integration with PLL and SW watchdog 8| /}BB ok
Cache SRAM
DDR/SDR
v2 System SDRAM
eMAC| ColdFire® Bus Controller
Core Controller Chipagglects

[ Cores [} Optional

. HW | Cache A SRAM  Memory UART/USART/

Device Divide = (KB) (KB)  Controller Iz PSC SPI | Package

MCF5207CAG166 | V2 166 eMAC J 8 KB IID 16 |QDRSDR 16-ch. | gXhe - 1 3 UART QSPI | LQFP144
" DDR/SDR 4<ch, MAPBGA

MCF5207CM166*| V2 166 eMAC J 8 KB I/D 16 QDR/SDRT 16-ch. | 50 . 1 3 UART aspr | MAPES

DDR/SDR 4-ch., | 10/100

MCF5208CAB166 | V2 166 eMAC J 8 KB I/D 16 QDRSDR 16-ch. | 50 0 1 3 UART QSPI | QFP 160

MCF5208CM166™| V2 166 eMAC J 8 KB I/D 16 |2DVSDRI 16-ch. | aXh. | 10400 | 4 3 UART aspi | MATBGA
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MCF51EM Family

Secure and robust MCU for e-metering/smart grid applications

Application Spaces DEMOEM—$99 MRSP
¢ Single phase e-meters

® Three phase e-meters
e Smart grids

Cost-effective demo based on
MCF51EM256 with integrated BDM

) LCD glass, SPI external memory and
* Test and measurement equipment MC9S08QE8 to emulate three-phase
* HMI Applications signals. USB-to-BDM circuitry is built in to

enable simple connection to your PC. An

Sample Application Note out-of-the-box DVD is included featuring
e AN3796: LCD Driver Specification example labs and all of the software need to
e AN3827: Differences Between Controller get you up and running quickly.
Continuum ADC Modules Features
* AN3896: MCF51EM256 Performance ¢ MCF51EM256, 100LQFP MCU
Assessment with Algorithms Used in Metering e USB-to-BDM circuitry
Applications ¢ Optional AAA battery holder for two
) * AN3949: ADC16 Calibration Procedure and batteries, alternate board power supply
MCF51EM256 is Freescale’s new smart-meter- Programmable Delay Block Synchronization « Reset push button, plus reset out
on-a-chip 32-bit V1 ColdFire core microcontroller | AN3938: Using the MCF51EM Family for sianal LED ’
(MCU) with embedded LCD controller, 16-bit ADC Infrared Communication IRgQ -
. i o U utton
and metrology-specific peripherals optimized for | o ~EeqEM: MCES1EM Ply-Phase Metering « Crystal circuit for 4 MHz crystal for OSG2
smart meter application. MCF51EM256 comes Reference Design input (not populated)

with a full suite of hardware and software tools to

make development quick and easy. RLeiioces

® Add jumpers in order to demonstrate the

MCF51EM Block Diagram FP/BP selection
Key Features ¢ Four buttons
* 32-bit V1 ColdFire CPU offering 47 MIPS at 50 BOM | | VREG || GPuO | | Z.Sh || 1Bt || 2x Eobit e Four LEDs
MHz 3.3V single supply Sore clock FLASHUPDATE ® Four touch cap pads
e Up to 256 KB flash (dual bank) et s  Small lithium battery for iRTC battery
« Up to 16 KB SRAM osc Flash Flash backup
* 1.8 to 3.6V operation . IRTC o Tamper button connected to tamper pin
* Ultra-low-power operation et | |92k TZ:;::,::::: sel * Analog signal syntheses capability with
* 4 x 16 bit SAR ADC SARADC sai three potentiometers, six PWM outputs
* 288 segment LCD driver with integrated A x160m Comparator with low-pass filters in order to generate
charge pump SAR ADC O-o2VRef | | 2xSCl 60/50 Hz signals connected to Nucleus
e Up to 50 general purpose input/output (GPIO) 16K | 16-bit | SPI AMR SPI ADC inputs via jumpers
* iRTC with dedicated 32 kHz RAM CRC e Serial communication
osc/battery backup | AMR SCI || KBI | SPI 12c * IR interface (Tx and Rx)
* AMR SPI for simple connection to e RS-232 circuitry with BD9 connector
RF/PLM chipsets vac|  comire LCD
* Freescale complimentary MQX RTOS available Core -8 x @39 “Prices subject to change.
e Background debug mode (BDM) for O Cores

in-circuit debugging

Device o ADC i 16-pitFlex-— mmim HSCMP | PDB SCI Package
MCF51EM256CLL | 256 KB | 16 KB 16-ch. 2-ch. 2x8bi 288 2 1 3 3 Y | -40°Cto+85°C | 100 LQFP

X -DI
MCF51EM256CKL | 256 KB | 16 KB 12-ch. 2-ch. 2xgbi | 176 2 1 3 2 Y | -40°Cto+85°C | 80LQFP
MCF51EM128CLL | 128KB | 8KB 16-ch. 2-ch. 2xsbi 288 2 1 3 3 Y | -40°Cto+85°C | 100 LQFP

X -0l
MCF51EM128CKL | 128KB | 8KB 12-ch. 2-ch. 2xg0it | 176 2 1 3 2 Y | -40°Ct0+85°C | 80LQFP
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MCF5253** ColdFire Family

Designed for applications that require robust high-speed consumer communications protocols

Anchored by the V2 ColdFire core, the MCF5253
is an excellent general-purpose, cost-effective
system controller with over 125 Dhrystone

2.1 MIPS of performance at 140 MHz. The
MCF5253 is a unique addition to the ColdFire
family because it features two CAN modules, the
largest SRAM block in the portfolio at 128K and
is the first to offer high-speed USB On-the-Go
(OTG) with integrated Physical Layer (PHY).

Key Features

* 68 KB/V2 ColdFire core

¢ Up to 125 Dhrystone 2.1 MIPS @ 140 MHz

¢ Enhanced MAC module and HW divide

e USB 2.0 high-speed On-the-Go (OTG)
controller with integrated PHY

e Two CAN 2.0B modules

¢ I2S interface (Rx x2/Tx x3)

e Three UARTs (with flow control)

¢ Queued Serial Peripheral Interface (QSPI)

e Two I2C controllers

¢ Dedicated ATA hard disk interface

e SmartMedia interface (including IDE and
compact flash)

® Flash media card interface

¢ Real-time clock module

e 2-ch., 16-bit capture/compare/PWM timers

e 4-ch. DMA controller with four DMA channels

e 6-ch., 12-bit ADC

MAC/
eMAC

HW

Device Divide

Cache SRAM
(LG))

Applications
e Card payment terminals

e Barcode scanners and printers

e Automatic teller machines

* Portable data collection terminals
¢ Home health and patient monitoring

Voice-over-IP (VoIP)

Factory automation
Fire/security

e Health care instrumentation

Application Notes

¢ AN3385: Building an MP3 Player on uClinux

Using ColdFire MCF5249

HVAC and building control systems

MCF5253 Block Diagram
Up to 60
BDM PLL Bhos JTAG
High-Speed 12S
USB OTG Qaspl Tx X 3/Rx x 2 RTC
2 2-ch., 16-bit
| CANx 2 | UART x 3 || PCx 2 hote |
6-ch,, 12-bit 8 ATA/IDE Flash Media
ADC 4-ch. DMA Interface Interface
8K 128K
I-Cache SRAM
V2 System SDRAM
MAC ColdFire® Bus Controller and
Core Controller Chip Sets
0 Cores [} Optional
1.4 Op

Memory

(KB) Controller

M5253EVBE**—MSRP $680*

CodeWarrior Development Studio
Complimentary Special Edition
Single tool suite that supports software
development and includes ColdFire Init
Graphical Initialization Tool

Third-Party Tools

Free USB stack support planned from
CMX uCLinux: USB Host and Device
stacks included

Features

e Evaluation board featuring USB 2.0
high-speed OTG

e ATA/IDE connector

e CAN and serial ports

e SmartMedia interface

Universal power supply

One RS232 communication cable

e P&E Micro USB “wiggler” cable

*Prices subject to change.

12C | UART @ SPI

Package

8 KB 2-ch HS USB Host/Device/ 6-ch
MCF5253VM140** V2 140 | eMAC J /D 16 SDRAM 4-ch. | Jglpit OTG with FC’;HY, ATAC 2 3 QSPI | 150 | 225 MAPBGA
interface, 2 CAN, RT!
8 KB 2-ch HS USB Host/Device/ 6-ch
MCF5253CVM140™ | V2 140 | eMAC J /D 16 SDRAM 4-ch. | Jglpit OTG with PHY, ATA 2 3 QSPI | ;5001 | 225 MAPBGA
interface, 2 CAN, RTC
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MCF523x ColdFire Family

ColdFire + eTPU (programmable 1/O controller for complex timing and 1/0O management)

The MCF523x family combines the V2 ColdFire
core with a 16-channel enhanced Time
Processing Unit (eTPU), a 10/100 Ethernet MAC
and other communications peripherals along with
hardware-accelerated encryption. This family is
ideal for applications requiring advanced timing,
measurement and motor control.

Key Features

e 68 KB/V2 ColdFire core

e Up to 144 Dhrystone 2.1 MIPS @ 150 MHz

e QOptional 10/100 Ethernet MAC

¢ Optional hardware-accelerated encryption

e Optional CAN 2.0B controller

® 16- or 32-ch. eTPU

¢ Intelligent programmable I/O controller with
its own core and memory system

e 24-bit timer resolution

* 6 KB code memory, 1.5 KB data memory

e Variable number of parameters per channel

* Angle mode support

e DMA and interrupt request support

¢ Debug support

¢ Up to 113 general-purpose I/O

MIPS
@ Max Freq.

Freq.

Core (MH2)

Device

MAC/
eMAC

Target Applications

¢ Timing control

¢ |/O handling

e Serial communications: UARTSs, 12C, SPI,
proprietary protocols

e Motor control: stepper motor, DC motors,
AC motors

¢ Engine control: spark timing, fuel injection

MCF523x Block Diagram
BDM and
Noxoe PLL GPIO JTAG
rC asPI UART 4-ch, S2:bit
Additional
16 eTPU
Channels 4-ch
CAN 2.0B UART Pk
PEEEE LT
1| 101100 I
1| Fec |PMA|
! 1
"' Hardware |1
! Accelerated |1
: Encryption |1
! 4-ch. UART 16-ch.
! ! DMA eTPU
: CAN2.0B |1
1
: Optional Modules |
8 KB 6 KB
D SaKo SRAM
Cache
V2 SDRAM
ire® System Controller
oMAG ColdFire Bus
Core Controller Chipagg\ ects

[ Cores [’} Optional

HW | Cache SRAM  Flash

Memol
Divide (KB) | (KB) lor EBI

(KB) Controller

DMA

Sample Application Notes

e AN2892: 3-Phase BLDC Motor with Speed
Closed Loop, Driven by eTPU on MCF523x

e AN2948: Three 3-Phase BLDC Motors with
Speed Closed Loop, Driven by eTPU on
MCF523x

e AN2866: Migrating from the MC68332 to
the ColdFire MCF523x

M5234BCCKITE**—MSRP $250*
The M5234BCCKITE** offers a complete
cost-effective method for evaluation
of the Freescale MCF5234 ColdFire
microprocessor. It includes a P&E wiggler
cable, a CE certified power supply and
associated components allowing easy
in-circuit debug.
Features
e MCF5234 MPU
e 2 MB flash (16-bit, external)
e 16 MB SDRAM (32-bit, external)
e Serial ports, DB-9 connectors
10/100TX Ethernet port w/RJ45 connector
® Four status indicators, auto

MDI-X crossover

*Prices subject to change.

Other

2~ UART/USART/
I*’C PSC SPI

MCF5232CAB80 v2 | 80 144 eMAC | | (8KBUD 64 | - | SPR |y ach. gXhe 16CheTPU 3UART | QSPI| QFP 160
" SDR 4-ch., |16-ch. eTPU, MAPB-
MCF5232CVM100/150™ | V2 | 100150 | 144 eMAC | | (BKBID| 64 | - | ooBR | 4-ch. gXha A 1 BUART  QsPl| mafE
" SDR 4-ch., |32-ch. eTPU, MAPB-
MCF5233CVM100/150* | V2 [100,150| 144 eMAC | | (BKBIYD 64 | - | SPR |y lach| goh. 182Eh.eTRUL BUART  QsPl| MAPE:
16-ch. eTPU,
MCF5234CVM100/150% | V2 |100,150 144 eMAC | | (BKBUWD 64 | - | oSPR\ |y 4-ch. 4N 10/100 FEC, | 1 BUART  QsPl| waPB
CAN
S 16—/ch. eTFéJ,
" DR 4-ch., | 10/100FEC, MAPB-
MCF5235CVM100/150™ | V2 [100,150| 144 eMAC | J |8KBID| 64 | - | gSPR |y 4o 3Ry TONIOEEC | BUART  QsPl| MAPB-
Encryption
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MCF5227x ColdFire Family
Embedded MPU with LCD controller offering touch screen support

M52277EVBE**—MRSP $449*

The M52277** evaluation board (EVB) is
based on the V2 ColdFire core with EMAC.
This board is shipped with the MCF52277
populated to allow for the evaluation of all
of the functionality of this part. This board
was designed as a validation platform with
maximum flexibility.

Target Applications

e Security systems

¢ Home/building automation

¢ HVAC building and control systems

¢ Health care instrumentation and monitors

Factory and automation systems
e Test and measurement equipment
* Fire and security control panels

* MCF5227x Features

Freescale’s MCF5227x ColdFire microprocessor e On-board Sharp 240 x 320 color touch

family is the ideal device for developers
looking to add more control options to their
consumer or industrial applications. Featuring
an integrated LCD controller and touch screen
module, the MCF5227x family is designed

to provide an easy way to add support for
graphical LCD interfaces to industrial systems.
The MCF5227x devices are also equipped with
integrated USB On-The-Go (OTG) and CAN

modules giving developers the ability to upgrade

or standardize their serial communications.

Sample Application Notes

AN3606: Understanding LCD Memory and
Bus Bandwidth Requirements

AN3631: Simplified Device Data Structures for
the High-End ColdFire Family USB Modules
AN3632: Using the Touch Screen Controller
on the MCF5227x

AN3300: General Soldering Temperature
Process Guidelines

AN3298: Solder Joint Temperature and
Package Peak Temperature

screen LCD panel

® 60-pin external LCD connector

e SSI connected to audio CODEC

e USB Device, Host and OTG support
(Mini-AB receptacle)

e Crystal/clock

BDM/JTAG

Two serial ports

e CAN connector

University breakout connector for
serial interfaces
I2C, QSPI, GPIO

Key Features MCF5227x Block Diagram * Memory subsystems
* V2 ColdFire core with eMAC and H/W divide, * 32 MB x 16 mobile DDR
running at 160 MHZ BDM PLL GPIO JTAG o 8 MB X 16 NOR ﬂash
« 16 KB configurable I/D cache T * 16 MB serial boot flash
¢ 128 KB SRAM Controller Touch Screer?l USBOTG | UART | ® *Prices SUbjeCt to Change
* Integrated LCD controller supporting CSTN | gn | 16.ch. DMA bSPI | | UART |
and TFT w/up to 800 x 600 (SVGA) resolution
* 8 x 12-bit ADC w/touch screen controller 4-ch. PIT 4-0%}713;“ | ssl || UART |
e Supported by open source and professional
graphics libraries S || AN | usB OTG | RTC |
e USB 2.0 full-speed OTG controller
e CAN 2.0B controller (FlexCAN)
G f?SK b 128 KB
o Three UARTs VD Gache SRAM
e DMA Serial Peripheral Interface (DSPI)
¢ 12C bus interface
V2 System DDR/SDR
e Synchronous Serial Interface (SSI) EMAC|  ColdFire® Bus SDRAM
Core Controller Controller
e 4-ch. 32-bit timers with DMA support
¢ Real-time clock Ooc
e 16-ch. DMA controller ores
e 16-bit DDR/32-bit SDR SDRAM controller
® -40°C to +85°C temperature range
e Available in 1776LQFP and 196BGA packages
Device Core (MHz) MACL MW sram /D pma aPT Other I°C  UART SPI | SSI  TEMP Package
McFsoor7ouM1so” | va | 190 | ovac | ves | 128kB | 8KB | Yes | 4N USBOIG DOREGAN | Yes| 3 | Yes | ves| -40Gto 196BGA
MHz 32-bit Serital Boot J +85°C
120 4-ch., LCD, Touch Screen ADC, _40°C to
MCF52274CLU120 V2 | o | eMAC | Yes | 128KB | 8KB Yes | aoopii | USB OSTG, ||:>BDR2, CAN, |Yes| 3 Yes | Yes 185G 176QFP
erial Boot
36 freescale.com/MCU

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/1303326/MC9S08LL36CLK.html

MCF532x/7x** ColdFire Family
SVGA LCD controller and USB On-The-Go meets 240 MHz 32-bit performance

e Bundled VolP software available for industrial

VolP applications. NRE free, royalties required.

For more information contact your Freescale
representative.

Target Applications

¢ Electronic point-of-sale terminals

* Health care monitoring equipment

¢ Fire and security control panels

* Factory service and maintenance systems
e HVAC control panels

¢ |ndustrial machine control

M5329EVBE**—MSRP $699*
Embedded Graphical User Interface (GUI)

system development is simplified using the
M5329EVBE™** and the supporting software
suite. In addition to a complimentary
CodeWarrior Special Edition license, several
open source tools are available including

a pCLinux board support package and

Nano-X. Nano-X provides a small footprint
Linux® based tool for configuring embedded

GUIs and contains a full set of widgets

(tool bars, lines, tables) to simplify display

The MCF532x and MCF537x introduce an on-chip configuration.
SVGA LCD controller (532x) and USB On-The-Go MCF532x Block Diagram Features
functionality to the ColdFire architecture. Add in e 256-ball MAPBGA MCF5329
a 10/100 Ethernet controller, hardware encryption | Bom | e R | M ¢ Application board with plug-in
and CAN, and the result is a hard-to-beat solution fom=—--= = “Fire-Engine” module
: 10100 ! ISS/G? LlFDI e IH/IlJJ/%)E‘!I'GI UART ; ;
for secure, networked user interface systems. ! 'Fec |PMAR e ] | Timer e LCD interface, integrated LCD touch and
' i | tech || don, || e backlight connecter
Il Crypto 1
Key Features : > . | - ” - | - ¢ USB host and USB On-The-Go
1 2 q q
* Vi3 ColdFire core: 211 MIPS @ 240 MHz oot el It e
e eMAC module and HW divide E Optional E e 10/100 Ethernet PHY with RJ-45
Additional .
* Integrated SVGA LCD controller L _ Modues | Joe 52 KB SPAM Ethernet jack
¢ 16-bit DDR/32-bit SDR SDRAM controller Cache e CAN 2.0B phySICaI interface circuits and
* Supported by open source and professional . omOR sitneliliel DI GoinE i
V3 stem .
graphics libraries EMAC|  ColdFire® . Bue oM  P&E Micro BDM debug cable, power
T ontroller
e 16 KB I/D-Cache. 32 KB SRAM core Chip Selects supply, Ethernet crossover cable
e Optional USB 2.0 full-speed host controller O Cores £} Optional *Prices subject to change.
e Optional USB 2.0 full-speed b=
On-The-Go controller Compatible LCD display kits available for individual purchase.
e Up to one 10/100 Fast Ethernet Controller (FEC)
e Optional hardware-accelerated encryption
(AES, DES, 3DES)
e CAN 2.0B controller (FlexCAN)
e Serial synchronous interface (SSI)
® 4-channel, 32-bit timer with DMA support
e 4-channel PWM timer
® 16-channel DMA controller
e Up to 94 GPIO
3 Freq. MAC/ | HW | Cache SRAM Memory UART/USART/
Device Core (MHz)  eMAC  Divide (KB) (KB) Controller EBI DMA  GPT PWM Other 1’C PSC SPI | Package
P 16 KB DDR/SDR 4-ch., | 2-ch., | SVGA LCD, USB Host MAPBGA
MCF5327CVM240 V3 | 240 | eMAC J /D 32 SDRAM J 16-ch. 32°bit | 16-bit | (FS), USB OTG (FS/HS) 1 3 UART QSPI 196
SVGA LCD, USB Host
o 16 KB DDR/SDR 4-ch., | 4-ch,, d MAPBGA
MCF5328CVM240 V3 | 240 | eMAC | D 32 SDRAM V| 16ch. | 550 | ecoi | (FS), %%?183% E(ES/HS), 1 3 UART QspPI | 508
. UL ‘
P 16 KB DDR/SDR 4-ch., | 4-ch., FS), USB OTG (F MAPBGA
MCF5329CVM240 V3 | 240 | eMAC J /D 32 SDRAM J 16-ch. 32°bit | 16-bit | HS), 170/100 FEC, CAN, 1 3 UART QSPI 256
Encryption
x 16 KB DDR/SDR 4-ch., | 4-ch., | 10/100 FEC, USB Host MAPGBA
MCF5372LCVM240* | V3 | 240 | eMAC | D 32 SDRAM V| 16ch. | 5570 | Teibit (FS), USB OTG (FS/HS) | | 3 UART aspPl | "ga
10/100 FEC, USB Host
- 16 KB DDR/SDR 4-ch., | 4-ch., 2 MAPBGA
MCF5373LCVM240* | V3 | 240 | eMAC | /D 32 SDRAM V| 16ch. | o5R | eibi | (FS), Ulgr?c(r)y;ﬁ O(rfS/HS), 1 3 UART aspPl | Mige
freescale.com/MCU 37

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/1303326/MC9S08LL36CLK.html

MCF5301x Family

Rich connectivity MPU with complete VoIP solution

=
g

The MCF5301x family of 32-bit
microprocessors combines low power, high
integration and extensive connectivity with an
audio sub-system, into a powerful platform for
general industrial control applications, including
digital voice functionality for intercom and

Key Features

e 32-bit V3 ColdFire CPU 240 MHz47MIPS

e 128 KB SRAM

* Audio codec

¢ NRE free VOIP software with uCLinux RTOS

e 2 x Ethernet MAC

e USB host control and USB OTG with
integrated PHY

e CAN controller

* Freescale complimentary MQX RTOS available

Target Applications

* Building automation

¢ Home automation

¢ Fire and alarm systems

® Access control

e Factory automation

* Medical monitoring equipment

¢ Point of sale systems

¢ Intercom and public address systems

M53015EVB

The EVB provides a complete evaluation
system with easy interface to a PC for
evaluation and debugging. It is not suitable
for development of VOIP applications.

Key Features

* 16 MB flash

e 32 MB DDR SDRAM
¢ 512 KB MRAM

e 2 KB serial boot flash
Connectivity

e USB OTG

Dual Ethernet

Serial interface
Audio interfaces and codec
¢ MQX RTOS

M53015KIT—$749 MRSP

The Digital Voice Kit developed from
Arcturus provides a complete environment
for developing VolIP applications. It

putrh;: address S);]sten;s. The aud: systsm q MCF5301x Block Diagram includes a VoIP module card featuring
includes a speech codec, microphone, headset . .
4 1oud P k i 5 | . . the MCF53015, suitable for use in end
and loud speaker amplifiers, and an optiona BDM PLL GPIO JTAG L .
P P o ) p. osc applications and a base board with
NRE-free VolP-based digital voice solution . . .
- - ] ) Voice | [10100| | | Smart: Smart- DSPI additional functionality.
designed specifically for industrial and consumer Codec | | FEC Card lIF Card IF
licati Key Features
applications. 10/100 4-ch., 32-bit 16-ch. e \oIP dul
sl i IV e DA UART '0lP module
T * Host board
E VolP SIW |} | USBhost || 4-ch.PIT 1’c UART e Cables/power supply
1 . .
! ! e Getting started guide
i Crpto |i| vseora RTC spio UART e Dedicated support site access
Optional ! i
1 Optional : ¢ Audio headset
ORI I 128 * P&E BDM wiggler
SRAM .
Cache ¢ uClinux/GNU tools
¢ VolIP software
va system | | oomAM * All licenses for kit use
EMAC ColdFire® B Controll
OCorIere Contl::ller :r:g < ¢ Power SUPP'Y
Chip Selects *Prices subject to change
K Cores i} Optional
Part Number Core Frequency A SRAM | DMA Other VOII'}’S%?dec Crypto Cso?:rir?lls ‘éc/)\',\',’ Temp Package
MCF53010CQT240 | V3 with eMAC | 240 MHz | 128 KB | 16-ch. | 2 x Ethernet, USB OTG, USB Y - 3 x UART, - -40°C to 208 LQFP
and H/W Div Host, SDIO DSPI, I2C +85°C
MCF53011CQT240 | V3 with eMAC | 240 MHz | 128 KB | 16-ch. | 2 x Ethernet, USB OTG, USB Y Y 3 x UART, - -40°C to 208 LQFP
and H/W Div Host, SDIO DSPI, I2C +85°C
MCF53012CQT240 | V3 with eMAC | 240 MHz | 128 KB | 16-ch. | 2 x Ethernet, USB OTG, USB Y - 3 x UART, Y -40°C to 208 LQFP
and H/W Div Host, SDIO DSPI, I°C +85°C
MCF53013CQT240 | V3 with eMAC | 240 MHz | 128 KB | 16-ch. | 2 x Ethernet, USB OTG, USB Y Y 3 x UART, Y -40°C to 208 LQFP
and H/W Div Host, SDIO DSPI, I2C +85°C
MCF53014CMJ240* | V3 with eMAC | 240 MHz | 128 KB | 16-ch. | 2 x Ethernet, USB OTG, USB Y - 3 x UART, - -40°C to 256
and H/W Div Host, SDIO DSPI, I2C +85°C MAPBGA
MCF53015CMJ240™ | V3 with eMAC | 240 MHz | 128 KB | 16-ch. | 2 x Ethernet, USB OTG, USB Y Y 3 x UART, - -40°C to 256
and H/W Div Host, SDIO DSPI, I2C +85°C MAPBGA
MCF53016CMJ240* | V3 with eMAC | 240 MHz | 128 KB | 16-ch. | 2 x Ethernet, USB OTG, USB Y - 3 x UART, Y -40°C to 256
and H/W Div Host, SDIO DSPI, I2C +85°C MAPBGA
MCF53017CMJ240* | V3 with eMAC | 240 MHz | 128 KB | 16-ch. | 2 x Ethernet, USB OTG, USB Y Y 3 x UART, Y -40°C to 256
and H/W Div Host, SDIO DSPI, I2C +85°C MAPBGA
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MCF5225x Family
One-stop connectivity MCU, including free RTOS

The MCF5225x family consists of highly
integrated devices with on-chip USB, Ethernet,

CAN and encryption functions, featuring the
complete Freescale MQX RTOS software at
no additional cost. This solution is ideal for

factory automation, building control and medical
applications.

¢ Bundled VOIP software available for industrial

VOIP applications. NRE free, royalties required.

For more information contact your Freescale
representative

Target Applications

* Building and factory automation
e Small industrial Web servers

e Security access and control

* Network bridges

* Home automation Web servers

* Remote monitoring and control

* Medical networks

M52259DEMOKIT —MRSP $99*

(For limited time only)

The cost-effective M52259DEMOKIT
demonstration kit for Freescale's

MCF5225x microcontroller includes the
M52259DEMOMCU and M52259DEMOCOM
boards.

The M52259DEMOMCU has two stack
headers to allow additional features to be
added quickly and easily. In addition to the
MCF52259 MCU, the board features an
integrated, open-source USBBDM and a
USB port with mini-AB connector supporting
both Host and Device mode operation.

MCF5225x Block Diagram CodeWarrior Development Studio is also
512 KB included to ease application development
Key Peatures _ Frash ||\ |(BoM||PLL||%2 2 llGPyo|luTAG||  and debug. The M52259DEMOCOM is
e 32-bit ColdFire architecture running up to 80 ' . .
MH ab q h | q 61 KB an expansion board connected directly to
z core and bus speed, with excellent code -ch. .
e e tph e "o SRAM usB || 5on oo ||usrr the M52259DEMOMCU board. It provides
ensity and interrupt handling for small real- 3 .
Y | P 9 fe—— otg || Timer 10/100 Ethernet, RS-232 and high-speed
time applications ’ .
Rich PP ; ivit ioheral 256 KB 2-ch CAN functionality. Board stack connectors
¢ Rich range of connectivity peripherals " - .
101 03 Eth MAC ¥ perip Flash SF'?::\‘A 16-bit | | QSPI | |UART mounted also support additional expansion.
o thernet )
) 64 KB Timer Features
o USB2.0 OTG controller plus transceiver SRAM T
) . ' 8-ch., e M52259DEMOMCU
o CAN controller with optional hardware 107100, (| rrc || 12-bit| |UART
) FEC '& o Fast Ethernet Controller (FEC)
encryption accelerator 256 KB 1 ADC USB Physical L Itort -
. . . . . o sical Layer Interface
* Functional as single-chip solution with up to Flash och aech. | l4-ch i yB ty Ibusi t(rf Y)
. -ch. -ch. | |4-ch. o Mini-FlexBus external bus interface
512 KB flash or expanded mode with cost- CAN
) 32 KB PIT || PWM || DMA o FlexCAN 2.0B module
effective external memory SRAM - ] e
. o Integrated, open-source,
« Freescale MQX RTOS with full kernel, stacks Memory 9 P
and drivers Optional * Miiifzsimocot'w
. . o erne
e Fully integrated software and hardware solution, RNGA » —
. . . O V2 s r o KZS8041 Ethernet PHY
including RTOS, compilers and debuggers to < a® ystem || S|| Ext
, Crypto =, ColdFire Integration| | || Bus:
save on development time and resources (CAV) i, Core N
o Including bundled Freescale MQX free-of- Optional .
charge RTOS featuring RTCS TCP/IP stack, 0 core
USB stack and file system
MAC/ HW
Device Core (MHz) Flash SRAM e e DMA GPT* Other 12C  UART SPI TEMP Package
e vide
MCF52252AF80 V2 | 80 | 256 | 32 Y Y | 4-ch.| 4-ch., 32-bit, PIT, 4-ch. PWM Ethernet, USB OTG Y | 3 |QSPI| 0°Cto+70°C | 100LQFP
MCF52254AF80 V2 | 80 | 512 | 64 Y Y | 4-ch.|4-ch., 32-bit, PIT, 4-ch. PWM Ethernet, USB OTG Y 3 |QSPI| 0°Cto+70°C | 100 LQFP
MCF52252CAF66 V2 | 66 | 256 | 32 Y Y | 4-ch.| 4-ch., 32-bit, PIT, 4-ch. PWM | CAN, USB OTG, Ethernet | Y | 3 | QSPI| -40°C to +85°C | 100 LQFP
MCF52254CAF66 V2 | 66 | 512 | 64 Y Y | 4-ch.|4-ch., 32-bit, PIT, 4-ch. PWNM | CAN, USB OTG, Ethernet | Y | 3 | QSPI| -40°C to +85°C | 100 LQFP
MCF52255CAF80 V2 | 80 | 512 | 64 Y Y | 4-ch.| 4-ch., 32-bit, PIT, 4-ch. PWM | CAN, Crypto, USBOTG, | Y | 3 |QSPI| -40°Cto+85°C | 100 LQFP
Ethernet
MCF52256AG80 V2 | 80 | 256 | 32 Y Y | 4-ch.|4-ch., 32-bit, PIT, 4-ch. PWM Ethernet, USB OTG Y 3 |QSPI| 0°Cto+70°C | 144 LQFP
MCF52258AG80 V2 | 80 | 512 | 64 Y Y | 4-ch.| 4-ch., 32-bit, PIT, 4-ch. PWM Ethernet, USB OTG Y | 3 |QSPI| 0°Cto+70°C | 144 LQFP
MCF52256CAG66 V2 | 66 | 256 | 64 Y Y | 4-ch.|4-ch., 32-bit, PIT, 4-ch. PWM | CAN, USB OTG, Ethernet | Y | 3 | QSPI| -40°Cto +85°C | 144 LQFP
MCF52259CAG80 V2 | 80 | 512 | 64 Y Y | 4-ch.| 4-ch., 32-bit, PIT, 4-ch. PWM | CAN, Crypto, USB OTG, | Y 3 | QSPI| -40°C to +85°C | 144 LQFP
Ethernet
MCF52258CAG66* | V2 | 66 | 512 | 64 Y Y |4-ch.|4-ch., 32-bit, PIT, 4-ch. PWM | CAN, USB OTG, Ethernet | Y 3 | QSPI| -40°Cto +85°C | 144 LQFP
MCF52258VN80** V2 | 80 | 512 | 64 Y Y |4-ch.| 4-ch., 32-bit, PIT, 4-ch. PWM Ethernet, USB OTG Y 3 | QSPI| 0°Cto+70°C | 144 MAPBGA
MCF52256VN80** V2 | 80 | 256 | 32 Y Y |4-ch.|4-ch., 32-bit, PIT, 4-ch. PWM Ethernet, USB OTG Y 3 |QSPI| 0°Cto+70°C | 144 MAPBGA
MCF52258CVN66™ | V2 | 66 | 512 | 64 Y Y | 4-ch. | 4-ch., 32-bit, PIT, 4-ch. PWM | CAN, USB OTG, Ethernet | Y | 3 | QSPI| -40°C to +85°C | 144 MAPBGA
MCF52256CVN66*™ | V2 | 66 | 256 | 64 Y Y |4-ch.|4-ch., 32-bit, PIT, 4-ch. PWM | CAN, USB OTG, Ethernet | Y 3 | QSPI| -40°C to +85°C | 144 MAPBGA
MCF52259CVN80* | V2 | 80 | 512 | 64 Y Y | 4-ch. | 4-ch., 32-bit, PIT, 4-ch. PWM | CAN, Crypto, USBOTG, | Y | 3 | QSPI| -40°C to +85°C | 144 MAPBGA
Ethernet
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MCF5445x ColdFire Family

A power-efficient solution integrating high performance with high-speed connectivity
and the convenience of the Linux OS

ColdFire MCF5445x microprocessors are
designed for power-conscious developers
needing a high-performance 32-bit
microprocessor plus a rich set of on-chip
connectivity peripherals. Featuring a high-
performance V4 ColdFire core (up to 410

MIPS @ 266 MHz) that operates full Linux,

and peripherals that include Ethernet, USB
On-The-Go (OTG) and Peripheral Component
Interconnect (PCI), this family of highly integrated

Target Applications

* Network attached storage

¢ Point-of-sale terminals

e HVAC building and control systems

® Health care instrumentation and monitors

¢ Embedded VoIP

e Fire/security control and monitoring systems
e Factory and automation systems

¢ Test and measurement equipment

Sample Application Notes

e AN3513 ColdFire ATA Host Controller

* AN3514 ColdFire Serial Boot Facility
AN3515 MCF5445x Configuration and

Boot Options

e AN3520 Simplified EHCI Data Structures for
the High-End ColdFire Family USB Modules
AN3522 DDR2 SDRAM on the ColdFire
MCF5445x Microprocessor

AN3517 Configuring the MCF5445x Family

. . MCF5445x Block Diagram )
microprocessors opens the door to expanding 9 for PCI Host Operation
application capabilities, while driving down the
total system cost and power requirements. ATAPI BOM PLL || GPVO || JTAG M54455EVB —MSRP $850*
g 101100 || usB Full-featured evaluation system for the
2 UART . , .
Key Features 10/100 FEC |HD/OTG| FC MCF5445x device family. The M54455EVB is
® 266 MHz V4m ColdFire core, with MMU BEL S ss powered by the MCF54455VM266 processor
and EMAC Crypto DSPI L VART and features an ATA interface, USB Host,
e 16 KB |-Cache, 16 KB D-Cache = SE?riatl 16-ch 4-ch,, UART USB Device, dual-10/100 Ethernet, four PCI
* 32 KB SRAM Controller Fa(o;i?ity DMA £I3'|2r;1t()a|: slots, DDR2 SDRAM and much more. This
¢ 10/100 Ethernet MACs (external PHYs) Optional evaluation system comes packaged in a
* Hardware accelerated encryption Additional Ijgaléﬁe Digalf:%e gZRE,a low-profile ATX case with all the necessary
e ATA/ATAPI-6 controller (UDMA100 capable) Modules components to get up and running quickly
e Three UARTs o :3 : Vam . DDR/ and easily.
* DMA supported serial peripheral < 'S 'ColdFire?) Fclseg;kt)):}s DDR2
1 1
interface (DSPI) @,=, Core Controller . .
2C bus interf - Complimentary Linux Board
L]
us inte ace. ) Support Package
. :Yn:hrono:su sSean;I (l)ntoe:‘;ce (StS')II O core Linux Board Support Packages (BSPs) for
L] -
'gh-spee o o controfier Freescale silicon are tested, certified and
* 4-ch., 32-bit tlme-.rs \_N't_h DMA su.pport frozen, ensuring a fully operational tool
* Four-channel periodic interrupt timer chain, kernel and board specific modules
* 16-channel DMA controller that are ready to use together within a
e 16-bit 133 MHz DDR2/DDR controller* ) ) . o
fixed configuration for specific hardware
* gp :0 13.5tgene;.ral p::_pLosSev::O tchd reference platforms. These BSPs provide
L]
ystem integration (PLL, watchdog) the foundation you need to begin your
project quickly by providing functionality
for Ethernet, USB, CAN and PCI.
*Prices subject to change.
* DDR2 only supported on 266 MHz variants, see table below for detail
5 Freq MAC/ HW SRAM  Cache
Device Core (MHz) eMAC Divide (KB) (/D) (KB) PMA GPT Other I2C UART SPI SSI TEMP  Package
V4am with 4-ch., |USB OTG, 10/100 FEC, PClI, 0°C to 360
MCF54455VR266 MMU 266 eMAC Yes 32K | 16K/16K | Yes 30-bit DDR3, ATA, Crypto Yes 3 Yes | Yes +70°C TEPBGA
V4m with 4-ch., |USB OTG, 10/100 FEC, PCl, -40°C to 360
MCF54455CVR200 MMU 200 eMAC Yes 32K 16K/16K | Yes 30 pit DDR, ATA, Crypto Yes 3 Yes | Yes +85°C TEPBGA
V4m with 4-ch., |USB OTG, 10/100 FEC, PClI, 0°C to 360
MCF54454VR266 MMU 266 eMAC Yes 32K | 16K/MBK | Yes | 357p: DDR2, ATA Yes 3 Yes | Yes | 70oC | TEPBGA
V4m with 4-ch., |USB OTG, 10/100 FEC, PCI, -40°C to 360
MCF54454CVR200 MMU 200 eMAC Yes 32K 16K/16K | Yes 30.pit DDR, ATA Yes 3 Yes Yes +85°C TEPBGA
V4m with 4-ch., | USB OTG, 2x 10/100 FEC, 0°C to 360
MCF54453VR266 MMU 266 eMAC Yes 32K | 16K/16K | Yes | 55°ri PCI. DDR2, Grypto Yes 3 Yes | Yes | 700C | TEPBGA
V4m with 4-ch., | USB OTG, 2x 10/100 FEC, -40°C to 360
MCF54453CVR200 MMU 200 eMAC Yes 32K 16K/16K | Yes 39_pit PCI, DDR, Crypto Yes 3 Yes Yes +85°C TEPBGA
V4m with 4-ch., | USB OTG, 2x 10/100 FEC, 0°C to 360
MCF54452VR240 MMU 240 eMAC Yes 32K 16K/16K | Yes 32.pit PCI. DDR Yes 3 Yes | Yes +70°C TEPBGA
V4Am with 4-ch., | USB OTG, 2x 10/100 FEC, -40°C to 360
MCF54452CVR180 MMU 180 eMAC Yes 32K | 16K/16K | Yes 30-bit PCI, DDR Yes 3 Yes | Yes +85°C TEPBGA
« | VAm with 4-ch., USB OTG, 10/100 FEC, 0°C to 256
MCF54451VM240 MMU 240 eMAC VYes 32K | 16K/16K | Yes | 557 DR, Grypto VYes 3 Yes | Yes | 700C | MAPBGA
w | VAm with 4-ch., USB OTG, 10/100 FEC, -40°C to 256
MCF54451CVM180 MMU 180 eMAC Yes 32K | 16K/16K | Yes | 5o°ii DDR, Crypto Yes 3 Yes | Yes | asoc | MAPBGA
« | V4m with 4-ch,, USB OTG, 10/100 FEC, 0°C to 256
MCF54450VM240 MMU 240 eMAC Yes 32K 16K/16K | Yes 30 pit DDR Yes 3 Yes | Yes +70°C MAPBGA
w | V4m with 4-ch., USB OTG, 10/100 FEC, -40°C to 256
MCF54450CVM180 MMU 180 eMAC Yes 32K | 16K/16K | Yes | 5o°pi DDR Yes 3 Yes | Yes | “lgsoc | MAPBGA
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MC56F8006/2 Family

Small cost. Low power. Big performance.

e Two 12-bit ADCs MC56F8006DEMO-T MRSP $99
¢ Six output PWM with programmable MC56F8006DEMO is a cost-effective board

fault capability targeting quick digital signal controller (DSC)
e Up to two fault inputs evaluation, demonstration and debugging of
» Two 16-bit timers: one 16-bit periodic interval the Freescale MC56F8006VLF digital

timer, one programmable delay timer signal controller.
e Ultra low-power operation (nine different

power modes) Key Features

e MC56F8006 DSC evaluation board with

Target Applications MC9S08JM60 for USB (and more)

The devices in the MC56F8006 series are

. . . e Power tools e J1: 40 pin header to access MC56F8006
members of Freescale’s family of digital signal ) TR BRIy
controllers (DSCs). The entry-level MC56F8006/2 /"¢ fault detection pins comp =

. . . e Small and large appliances ® J2: 8 pin header for remaining GPIO
DSC provides the most cost-optimized solution
. . . " ¢ Servo drives for 8006
for mathematically intensive, power-sensitive real- . e .
. - e HVAC e Option to power with jack, USB or a J1 pin
time control applications.
* Facotry automation e USB allows any baud rate PC COM port
* Portable medical applications bridge to SCI of MC56F8006
Key Features e General motor control * JTAG control and debug of MC56F8006

* 568000E core running at 32 MHz Security and access control BDM control and debug of MC9S08JM60
e Single-cycle 16 x 16-bit parallel multiplier- e COM port ready for RS232 build out
accumulator (MAC) L 6 x 8006 PWM LED indicators
¢ Four 36-bit accumulators, including Sample Application Notes Watch crystal reference (Y1) pads for 8006
* AN3815: Implementing a Modular High

extension bits
. Brightness RGB LED Network * USBTAP debug cable
* Two 2x-16x programmable gain

e e AN3843: Single Phase Two-Channel
amplifiers (GPAs)
Interleaved PFC Converter Using MC56F8006
* Three analog comparators

56F8006 Block Diagram
3 Analog Power it T
Comparators Supervisor 2 16-bit Timers
2 KB
SRAM  22x-16x coP 1 16-bit Periodic
Wideband PGAs Interval Timer
16 Bytes
Flash i
Flash/RAM HighSpeed 11 5 42 bit ADCs
2 KB
SRAM Voltage SPl Programmable
Regulators Delay Timer
12 Bytes
Flash Interrupt 2
Controller 2C 6 Output PWM
Memory Options
System Integration Module|| System Clock Control
(SIM) (PLL, SIM, Osc)
56800E Core/32MIPS JTAG/EONnCE
B core
Flash | RAM 12-bit
Device MHz 16-bit Timer PWM AMCP SClI  SPI IPC Clock RTC Other Package
(KB) (KB) ADC
MC56F8006VLF | 32 MHz | 16KB | 2KB | 2x 16-bit+PIT | 6-ch. 2 2x12-ch. | 1 1 1 ICS Y PGA, PDB, ROSC, COP/WDT | 48LQFP
MC56F8006CLC | 32MHz | 16KB | 2KB | 2x16-bit+PIT | 6-ch. 2 2x9-ch. | 1 1 1 ICS Y PGA, PDB, ROSC, COP/WDT | 32LQFP
MC56F8006VWL | 32MHz | 16KB | 2KB | 2x16-bit+PIT | 6-ch. 2 2x8-ch. | 1 1 1 ICS Y PGA, PDB, ROSC, COP/WDT 28S0IC
MC56F8002VWL | 32 MHz | 12KB | 2KB | 2x16-bit+PIT | 6-ch. 2 2x8ch. | 1 1 1 ICS Y PGA, PDB, ROSC, COP/WDT 28S0IC
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MC56F801x Family
32 MIPS DSP/MCU core + 96 MHz PWM/timers + fast 12-bit ADC =
an unbeatable price/performance solution

B Finn,

o, [FpE——
#freescale

i

Key Features

56800E core: 32 MIPS @ 32 MHz

Single-cycle 16 x 16-bit parallel multiplier-
accumulator (MAC)

Memory: up to 16 KB of program flash, up to
2 KB of unified data/program RAM

Up to 6-ch. high-speed pulse-width modulator
(PWM) that can be clocked at up to 96 MHz
Four 16-bit timers that can be clocked at

e Switched-mode power supply
e Soft-switching PFC

e DC-DC power supplies

¢ Industrial motor control

e Appliance motor control

® Smart sensors

® Instrumentation

Sample Application Notes

e AN1916-3: Phase BLDC Motor Control
with Hall Sensors Using 56800/E Digital
Signal Controllers

e AN3102: Unique Features of the 56F801x
Family of Devices

* AN3103-56F8000: Clock Generation
Guidelines to Insure Correct Functionality

e AN3118: Production Flash Programming for
the 56F8000 Family

DEMO56F8013-EE—MSRP $75*

DEMO56F8014-EE—MSRP $95*

The 56F8013/14 demonstration board is

an evaluation module board that includes

a 56F8013/14 DSC, RS-232 interface,

user LEDs, user push-button switches and

a daughter card connector. The daughter

card connector allows signal monitoring

and expandability of user features.

e 56F8013/14 digital signal controller

e JTAG port interface connector, for an
external debug host target interface

e RS-232 interface, for easy connection to
a host processor [U2 and P3]

e Daughter card connector, to allow the
user to connect his own PWM, ADC, SClI,
SPI or GPIO-compatible peripheral to the
digital signal controller

® On-board power regulation provided from

56F8014 Block Diagram an external +9V DC-supplied power input
up to 96 MHz . . .
T ¢ Light Emitting Diode (LED) power
e Up to 2 x 4-ch. 12-bit high-performance COP/ indicator
analog-to-digital converters (ADC Watchdog re
. 9 9 . ( ) . Program Flash e Six on-board, real-time user
e Serial communication interface (SCI) with LIN 16 KB :
) . PLL SPI debugging LEDs
slave functionality
. . ) ® Manual reset push-button
® Serial peripheral interface (SPY) e Manual interrupt No. 1 push-button/
scl E -
o Computer operating properly (COP) 0sc 56800E Core _ P P
2 - 32 MIPS Manual interrupt No. 2 push-button
® |2C communication module Up to 28 35 MHz JTAG/
GPIOs EOnGE *Prices subject to change.
Target Applications (4) 16-bit (2) 4-ch.
. . Timers Unified Data/ 12-bit ADCs
e Dimming lamp ballasts Program RAM
Power 4 KB 5-ch.
Management PWM
[ core

Program/Data Program/Data Timer PWM Operating = PWM Fault ADC
Device MIPS/MHz SCI = SPI Package
Flash (KB) RAM (KB) (16-Bit) (6-ch.) Voltage Inputs (12-Bit)
MC56F8011VFAE 32 12 2 4 1x6 3-3.6V 4 2 x 3-ch. 1 1 1 |-40°C to +105°C| 32LQFP
MC56F8013VFAE 32 16 4 4 1x6 3-3.6V 4 2 x 3-ch. 1 1 1 [-40°Cto +105°C| 32LQFP
MC56F8013MFAE 32 16 4 4 1x6 3-3.6V 4 2 x 3-ch. 1 1 1 |-40°C to +105°C| 32LQFP
MC56F8014VFAE 32 16 4 4 1x5 3-3.6V 3 2 x 4-ch. 1 1 1 |-40°C to +105°C| 32LQFP
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MC56F802x/3x Family

32 MIPS with extensive analog features combined for reduced system cost

The MC56F802x/3x family combines the
processing power of a digital signal processor
with the functionality and ease of use of a
microcontroller on a single chip. With a flexible
set of peripherals, package and memory options
from 16 KB to 64 KB flash memory, CAN and
high-resolution PWM/timers running at up to

96 MHz, the 56F8000 series provides a cost-
effective high-performance solution.

This family exceeds the requirements for Class
B components for IEC60730 safety standards on
automatic controls for household use, making it
ideal for the appliance market.

Key Features

® 56800E core @ 32 MIPS/32 MHz

e 32-64 KB program/data flash

e 4-8 KB program/data RAM

¢ Tunable internal relaxation oscillator

e Eight 16-bit timers that can run at 96 MHz

® 6-ch. high-speed Pulse Width Modulator
(PWM) module with four programmable fault
inputs, that can be clocked at 96 MHz

e Two 12-bit ADCs for six to eight inputs with
internal or external Vreg

¢ Up to two 12-bit digital to analog converters

* Two analog comparators

e Synchronization between PWM and ADC

e Optional MSCAN

Target Applications

* Advanced appliances requiring motor control

* Power monitoring

e Multiple stepper control

¢ High-speed, dual-loop BLDC control
(compressors)

* Remote and hand-held sensing

® Instrumentation

e Switching power supply

Sample Application Notes

e AN3118: Production Flash Programming for
the 56F8000 Family

* AN1965: Design of Indirect Power Using the
56F800/E

e AN1975: Multiple Target Features Using
Processor Expert and CodeWarrior

e AN1983: HCS12/16 to 56800/E Software
Porting Considerations

MC56F802x Block Diagram
64 KB Flash 8 KB RAM
6 Output
JTAG/EOnCE PWM
Voltage 8 16-bit Timers
Regulators
Interrupt 56800E J| 2 12-bit ADCs
Controller Core Up to 2x8 Input
32 MIPS
Power 32 MHz
Supervisor 2 QSCl
COP 2 QSPI
MSCAN 2 12-bit DACs
2 Analog
3-PIT Comparators

System Clock Control
(PLL, SIM, Osc)

B core

MC56F8037EVM —MSRP $199*

The MC56F8037EVM evaluation module

allows easier and faster development

for 56F802x and 56F803x digital signal

controllers. The module includes an

MC56F8037 digital signal controller, RS-232

interface, user LEDs, user push button

switches and a daughter card connector.

Features

e 56F8037 digital signal controller

e JTAG port interface for external
debug connection

e Built-in circuitry for RS-232
communication to host processor

e User LEDs

e User push button switches

e Daughter card connectors enabling
connection to additional features such
as the motor control daughter card
(APMOTOR56F8000E)

*Prices subject to change.

Device l:r%gart:ml Pr%gl;aam/ Jgf‘;:) (:ng) 0\"’:';2329 ;!Y,'Ytl (123%) (121_‘6‘;‘) QSCl | QSPI | I2)C | CAN Comparators Temp | Package
ash (KB) | RAM (KB) Inputs

MC56F8023VLG | 32 32 4 4 1x6 | 3-3.6V 4 | 2x3-ch. | 2(nteral) | 1 11| - 2 A0 | 3aLQFP

MC56F8025VLD | 32 32 4 4 1x6 | 3-3.6V 4 | 2x4-ch.| 2 (nterna) | 1 1] 2 A0 | a4LarP

MC56F8036VLF | 32 64 8 4 1x6 | 3-36V 4 | 2x5ch. | 2 (nternal | 1 101 2 A0 | asLQFP

MC56F8037VLH | 32 64 8 8 1x6 | 3-3.6V 4 | 2x8-ch. |2 Externa)| 2 2 11 2 A0 | B4LQFP
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I
MC56F8300 Family

60 MIPS DSP/MCU performance from 48 KB to 560 KB with numerous safety features

for the most demanding motor control application environments

The 56F8300 series combines the ease of use
of an MCU with the raw protocol and control .
processing power of a 32-bit RISC DSP.

60 MHz/MIPS performance, multiple quadrature .

Sample Application Notes

AN1973: Production Flash Programming for
56F8300/8100
AN1974: 56F8300/8100 ADC

MC56F8323EVM —MSRP $299*
Supports MC56F832x family

decoders/timers, FlexCAN, SPI and SCI * AN1991: Controlling Power Consumption in MC56F8367EVM —MSRP $299*
modules are all combined in a range of extended 56F8300 and 56F8100 Family Devices Supports MC56F833x, MC56F834x,
temperature small footprint packages. * AN1994: Start-Up Considerations for 56F8300 MC56F835x and MC56F836x families.

Key Features

and 56F8100 Family Devices

Both EVBs can be used alone, or in
conjunction with Freescale’s broad

56F8300 Block Diagram ;
e 60 MIPS Harvard architecture core ;angT of mott:i:lardmotlon control
¢ 32 KB-512 KB programmable flash, 4 KB COP/ Program Memory Power SUSHeIRITIES (TN,
programmable RAM Watchdog Management MC56F836EVME Features
e 8 KB-32 KB data flash, 8 KB-32 KB data Temperature RAM || Flash @) sPI * MC56F8367 16-bit digital signal controller
RAM, 8 KB-16 KB boot flash Sensor 4KB | |512KB e External fast static RAM (FSRAM) memory
* Up to two FlexCAN Module-CAN 2.0 PLL Boot Flash 32 KB e * Joint Test Action Group (JTAG) port
A/B compliant interface connector to interface to an
e Up to two 6-output PWM modules 76UGp Ptl% . 56800E Core éJgAg/E external command converter
¢ Up to four 4-input 12-bit ADC %%WES n e On-board parallel port command
e Up to two quadrature decoders (16) 16-bit 160 LQ,:ZP 16-ch., converter, with a connector for a PC
Timers 12-bit ADC X bl
¢ Up to four 16-bit quad timer modules printer port cable
e Optional temperature sensor @ g:ggéztr“re Data Memory 12 %C?K‘A”e's e Pair of standard daughter card
* Automotive temperature range (-40°C to +125°C) connectors enabling connection of
: RAM Flash | |External M ication- ifi 3
RoHS-compliant packages (2) FlexCAN 32 KB 3221;8 X elﬁzﬁassory application-specific and user-generated

[ core

Target Applications

¢ Electronic power-assisted steering
¢ Active suspension

* Electronic valve actuation

e UPS

e SMPS

* Inverters

¢ Motors

daughter cards
¢ High-speed 1 Mbps CAN interface

*Prices subject to change.

MIPS/ |Program Flash| Program |Data Flash Data RAM| BOOT Timers |QDEC PWM Fault | ADC (12- Package
MHz (KB) RAM (KB) (KB) (KB) Flash (KB) (16-bit) (4-ch Inputs bit) 9

MC56F8322VFAE 4 2 x 4-ch. 2 x 3-ch. 48 LQFP
MC56F8323VFBE 60 32 4 8 8 8 2x4-ch. 1 1 3 2 x 4-ch. 1 2 2  64LQFP
MC56F8335VFGE 60 64 4 8 8 8 4x4-ch. | 2 2 4+4 4 x 4-ch. 1 2 2  128LQFP
MC56F8345VFGE 60 128 4 8 8 8 4x4-ch. 2 2 4+4 4 x 4-ch. 1 2 2 128LQFP
MC56F8346VFVE 60 128 4 8 8 8 4x4-ch. 2 2 3+4 4 x 4-ch. 1 2 2  144LQFP
MC56F8347VPYE 60 128 4 8 8 8 4x4-ch. 2 2 4+4 4 x 4-ch. 1 2 2  160LQFP
MC56F8347VVFE 60 128 4 8 8 8 4x4-ch. 2 2 4+4 4 x 4-ch. 1 2 2 160 BGA
MC56F8355VFGE 60 256 4 8 16 16 4x4-ch. 2 2 4+4 4 x 4-ch. 1 2 2 128LQFP
MC56F8356VFVE 60 256 4 8 16 16 4x4-ch. 2 2 3+4 4 x 4-ch. 1 2 2 144LQFP
MC56F8357VPYE 60 256 4 8 16 16 4x4-ch. 2 2 4+4 4 x 4-ch. 1 2 2 160LQFP
MC56F8357VVFE 60 256 4 8 16 16 4x4-ch. 2 2 4+4 4 x 4-ch. 1 2| 2  160BGA
MC56F8365VFGE 60 512 4 32 32 16 4x4-ch. 2 2 444 4 x 4-ch. 2 2 2  128LQFP
MC56F8366VFVE 60 512 4 32 32 16 4x4-ch. 2 2 3+4 4 x 4-ch. 2 2 2  144LQFP
MC56F8367VPYE 60 512 4 32 32 16 4x4-ch. 2 2 4+4 4 x 4-ch. 2 2 2  160LQFP
MC56F8367VVFE 60 512 4 32 32 16 4x4-ch. 2 2 4+4 4 x 4-ch. 2 2 2 160 BGA
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S$12XS Family

An economical and compatible extension to the S12XE family, providing a range of lower cost,

smaller package options

The S12XS family features a streamlined set of
on-chip peripheral, memory and package options
optimized for automotive body, passenger
comfort and general industrial applications. The
S12XS family shares peripheral and package
compatibility with the higher end S12XE, allowing
a range of end products to be offered from a
common hardware and software platform.

S12XS Block Diagram

Key Features

S12X 40 MHz CPU

Choice of 64 KB, 128 KB or 256 KB flash
memory with error correction code (ECC)
4-12KB RAM

4 KB to 8 KB DataFlash with ECC (for data or
program storage)

8-,10- or 12-bit ADC with 3 ps conversion time
CAN, LIN and SPI protocol support

8-channel timer with 16-bit counters

FMPLL eliminates need for off-chip
components, reduces EMI and enables fast
wake up from Stop for power savings and
immediate program execution

64-, 80- and 112-pin small footprint packages
-40°C to +125°C

Target Applications

Seat controllers

Steering wheel controllers

Heat ventilation and air conditioning
Sunroofs

COoP

RTI GPI/O DBG

12-bit,
16-ch. ADC

4-12 KB

8-bit,

8-ch. PWM 2 LIN/SCI

RAM

16-bit,
8-ch. Timer

64-256 KB

4-ch. PIT CAN

ECC Flash

S12X
Core
40 MHz

4-8 KB
Data Flash

Memory Options

Memory
Controller

SPI

Interrupt
Controller

e Door zone modules

e Slave body control modules

¢ Cost-effective lighting modules
¢ Cost-effective ABS, EPS

Sample Application Notes

e AN3242: S12XD and S12XE Family
Compatibility

e AN3327: Using the S12XE Family as a
Development Platform for the S12XS Family

e AN2615: HCS12 and S12X Family
Compatibility

e AN2708: An Introduction to the External Bus
Interface on the HCS12X

DEMO9S12XSFAME —$99

The DEMO9S12XSFAME Demo Board is a

full-featured, ready to use evaluation system

for the MC9S12XS128 microcontroller.

DEMO9S12XSFAME takes advantage

of CodeWarrior (which groups an editor,

assembler, C compiler and debugger)

and Freescale USB-BDM interface, which

allows the download and debug of the user

application in the microcontroller's flash

memory.

Features

e MC9S12XS128 112LQFP package, pre-
programmed with demo application

e USB-to-BDM circuitry

e Push-button reset

e Two push-buttons and four DIP switches

¢ Potentiometer, photocell, LEDs

e RS-232 channel connected to the
microcontroller’s SCI serial
communication interface

e Two LIN connectors sharing one
LIN transceiver

* One CAN connector

O core
Device Flash (KB) ' D-Flash (KB) RAM (KB) (o7.'} SCI Timer Periodic Interrupt Timer Package
MC9S12XS256 256 8 12 1 2 1 16-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 91 112 LQFP
MC9S12XS256 256 8 12 1 2 1 8-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 59 80 QFP
MC9S12XS256 256 8 12 1 2 1 8-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 44 64 LQFP
MC9S12XS128 128 8 8 1 2 1 16-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 91 112 LQFP
MC9S12XS128 128 8 8 1 2 1 8-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 59 80 QFP
MC9S12XS128 128 8 8 1 2 1 8-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 44 64 LQFP
MC9S12XS64 64 4 4 1 2 1 16-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 91 112 LQFP
MC9S12XS64 64 4 4 1 2 1 8-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 59 80 QFP
MC9S12XS64 64 4 4 1 2 1 8-ch. | 8-ch., 16-bit 4-ch. 8-ch., 8-bit 44 64 LQFP
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I
S12XE Family

Next-generation S12X family, delivering enhanced performance, peripherals,
memory options and system integrity

e Additional periodic interrupt timer Sample Application Notes

e New 208MAPBGA package with 152 1/0 e AN3242: S12XD and S12XE
Family Compatibility

e AN3224: Introducing the XGATE
Module to Consumer and Industrial

Target Applications
e Central body computer

e Passenger safety solutions Application Developers

® AN3327: Using the S12XE Family as a
Development Platform for the S12XS Family
AN2615: HCS12 and S12X Family Compatibility

e Dashboard cluster
e Climate control

e Security
The S12XE family brings several new features to ~ ® Industrial control gateways ' ANiSS;( SOV\.I 10 Gonfigure and Use the XGATE
the S12X architecture, including a 50 MHz core * Factory automation on evices

e AN2708: An Introduction to the External Bus
Interface on the HCS12X
AN3219: XGATE Library: TN/STN LCD Driver

with 100 MHz XGATE (now interruptible), 128 KB~ ® Programmable logic controllers
to 1 MB of flash memory with ECC capability,

S12XE Block Diagram
new memory protection unit (allows partitioning

of memory resources to program tasks) and
a new EEPROM (faster, easier, more flexible). cop RTI || GPIO || DBG
Several additional modules are also enhanced,

DEMO9S12XEP100—MSRP$75*
e 112-pin LQFP MC9S12XEP100
microcontroller

including ATD, I2C, SPI and timers. 12-bit, 8-bit, 8-ch.
soamoabell T Pwm UART » USB to BDM interface for in-circuit debug
(BDM connector for external in-circuit debug)
Key Features 16-bit, 8-ch, - sci e Header connectors for all MCU signals
e 50 MHz $12X CISC core Timer 8-ch. 8

* One CAN connector with transceiver

e 100 MHz XGATE peripheral coprocessor

¢ Two LIN connector with one transceiver
(now interruptible) 12-64KB 2% PC 16'%%.?.“3” 5CAN e One RS-232 connector with transceiver
e System integrity features: memory protection

e Four user LEDs and four DIP switches
unit, ECC, supervisor mode

128 KB~ 4KB Memory ¢ Potentiometer for analog input,
* Up to 1 MB flash, 64 KB RAM, 4 KB EEPROM EC1C ’\éllilsh EEPROM Pmﬁeﬁ'c’” 3SPI light sensor
(enhanced) Momory
e Up to 5 CAN, 8 SClI, 3SPI Options - * Prices subject to change.
(supports 8 or 16-bit data) S19X g@ o] w
¢ 12-bit ADC with fast conversion Core |18 %TQ 53| &= |(|EB
(8 us per channel) S0MHz 0E> s § b § (>2 8_
==0(|EO
e More timer channels with ECT and TIM
I core
. ADC .
Pevice D(;I;)Sh ?I?;;I (IEE) CAN | SCI | SPI | PC (12-bit) Total Channels (1lé?t;l;t) Tmsige Package
MC9S12XEP100 yes 1MB 32 64 4 5 8 3 2 2 32 1x8-ch. | 1x8-ch. | 8-ch. 152 | 208MAPBGA
MC9S12XEP100 yes 1MB 32 64 4 5 8 3 2 2 24 1x8-ch. | 1x8-ch. | 8ch. | 119 144 LQFP
MC9S12XEP100 yes 1MB 32 64 4 5 4 3 1 2 16 1 x 8-ch. = 4-ch. 91 112 LQFP
MC9S12XEP768 yes 768 32 48 4 5 8 3 2 2 32 1x8-ch. | 1x8-ch. | 8ch. | 152 | 208MAPBGA
MC9S12XEP768 yes 768 32 48 4 5 8 3 2 2 24 1x8-ch. | 1x8-ch. | 8ch. | 119 144 LQFP
MC9S12XEP768 yes 768 32 48 4 5 8 3 1 2 16 1 x 8-ch. - 8-ch. | 91 112 LQFP
MC9S12XEQ512 yes 512 32 32 4 4 6 3 2 2 24 2 x 8-ch. - 4-ch. | 119 144 LQFP
MC9S12XEQ512 yes 512 32 32 4 4 6 3 1 2 16 3 x 8-ch. - 4-ch. | 91 112 LQFP
MC9S12XEQ512 yes 512 32 32 4 4 2 3 1 2 8 4 x 8-ch. - 4-ch. | 59 80QFP
MC9S12XEQ384 yes 384 32 24 4 4 6 3 2 2 24 5 x 8-ch. - 4-ch. | 119 144 LQFP
MC9S12XEQ384 yes 384 32 24 4 4 6 3 1 2 16 6 x 8-ch. - 4-ch. | 91 112 LQFP
MC9S12XEQ384 yes 384 32 24 4 4 2 3 1 2 8 7 x 8-ch. - 4-ch. | 59 80QFP
MC9S12XET256 yes 256 32 16 4 3 4 3 1 2 24 8 x 8-ch. - 4-ch. | 119 144 LQFP
MC9S12XET256 yes 256 32 16 4 3 4 3 1 2 16 9 x 8-ch. - 4-ch. | 91 112 LQFP
MC9S12XET256 yes 256 32 16 4 3 2 3 1 2 8 10 x 8-ch. = 4-ch. 59 80QFP
MC9S12XEG128 yes 128 16 12 2 2 2 2 1 1 16 11 x 8-ch. - 2-ch. | 91 112 LQFP
MC9S12XEG128 yes 128 16 12 2 2 2 2 1 1 8 12 x 8-ch. = 2-ch. 59 80QFP
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MPC55xx Family

Power Architecture e200z6 core, 2 MB flash and powerful control functionality

The MPC5500 family is the next-generation
microcontroller family based on Power
Architecture for embedded applications. Offering
large amounts of embedded flash and a vast

set of integrated functionality such as DSP and
floating point capabilities, several CAN modules,
a modular I/O system, enhanced queued ADC
units, serial communication interface modules,
enhanced Time Processor Units (eTPU) and a
true Nexus development interface, the MPC5500
family is a superb solution for highly integrated
real-time needs.

Key Features

e 40-132 MHz Power Architecture ISA e200z6
core with integer binary user mode compatible
with RCPU (MPC500) and new SIMD module
for DSP and floating point features

e 2 MB RWW flash with ECC

e 115 KB total SRAM (including cache and
eTPU memory)

e 88 timed 1/0O channels

e 2 x 32-ch. eTPU

e 24-ch. eMIOS with unified channels

® 3 x FlexCAN compatible with TouCAN,
64 buffers each

e 40-ch. dual ADC with DMA support

e 64-ch. DMA controller

e 308 source interrupt controller

¢ Nexus IEEE-ISTO 5001-20083 class 3+
5/3.3V 10, 5V ADC, 3.3V/1.8V bus, 1.5V core
(from internal regulator controller)

Applications

e Motion control/industrial control
® Avionics

e Turbine control

¢ Utilities/power management

* Engine control

¢ Industrial equipment/robotics

* Autonomous vehicles

Application Notes

e AN2989: Design, Accuracy and Calibration
of Analog-to-Digital Converters on the
MPC5500 Family

e AN2867: Using the DSPI Module on the
MPC5500 Family

¢ AN2865: MPC5500 Simple Cookbook

* AN3215: Interfacing MPC55xx Microcontrollers
to the MFR4200 FlexRay Controller

MPC55xxEVB—MSRP $750*

The MPC55xxEVB evaluation kits include
everything necessary to begin development
with the MPC55xx family of microcontrollers.
A comprehensive set of hardware and
software development tool options are
available including a free flash programmer,
initialization tools and assembly level

debug tool. The kit also includes MPC5554/
MPC5553 Revealed, a comprehensive book
that is a great introduction to the

MPC55xx architecture.

Features

* Breadboard area, access to all signals

¢ Nexus connectors (MICTOR and 14-pin
Berg). Footprint for robust connector

e 32-channel eTPU connector

e One LIN transceiver with PHY

e One RS-232 transceiver with PHY

e Eight LED

e Two potentiometers

e One audio speaker with amplifier

e UNI-3 motor interface connector plus

sensor connector

MPC5554EVB and MPC5567EVB:

MPC55xx Block Diagram 128K x 32 external SRAM
e MPC5553EVB and MPC5534EVB:
Power Architecture® N 256K x 16 external SRAM
exus
(':f;ts{:gl?efr 220076 |EEE-ISTO JTAG o e MPC5553EVB: 10/100 Ethernet with
$0001-2000 g PHY (National Semiconductor's PHY,
[}
g DP83848YB, available in -40°C to +125°C)
MMU External 5
Xternal o D A
DMA 3 Prices subject to change.
32k Cache Master B
@
C
"
3 x 5 Crossbar Switch c':;’
3
8
1/0 SIU 3M 128K Boot 1/0
Bridge Flash SRAM Assist Bridge
m .
3 KB Data alloiollxll g _ ADCi
eMIOs || eTPU RAM |leTPU |2 12 12 12|29l &||allallalla|lz]s
24-ch. ||32-ch. szen | QIS 28|22l 2] 2] 2] 2]|[ele
16 KB Code “0=1=1= =
o AMUX
B core
Device ey Flash | SRAM | Cache @ eTPU eMIOS R scl DSPI ADC DMA Package
(MHz) Comms
MPC5554MVR132 132 2MB | 64KB | 32KB | 2x32ch. | 1x24-ch. 3 2 4 2 x 40-ch. 64-ch. PBGA 416
MPC5554AZP132 132 2MB | 64KB | 32KB | 3x832-ch. | 2x24-ch. 3 2 4 3 x 40-ch. 64-ch. PBGA 417
MPC5553MVR132 132 15MB | 64KB | 32KB | 1x32-ch. | 1x24-ch. | 3 FlexCAN, 2 4 2 x 40-ch. 32-ch. PBGA 416
MPC5553MVZ132 80,112,132 | 15MB | 64KB | 32KB | 1x32-ch. | 1x24-ch. | 1xEthernet 2 4 2 x 40-ch. 32-ch. PBGA 324
MPC5534MZQA80 80 1MB | 64KB | 32KB | 1x32-ch. | 1x24-ch. 2 2 3 2 x 40-ch. 32-ch. PBGA324
MPC5534MVMAS0 80 1MB | 64KB | 32KB | 1x32-ch. | 1x24-ch. 2 2 3 2 x 40-ch. 32-ch. PBGA208
MPC5565MVZ132 132 2MB | 64KB | 8KB | 1x32-ch. | 1x24-ch. 3 2 3 2 x 40-ch. 32-ch. PBGA 324
MPC5566MVR132 132 3MB | 128KB | 32KB | 2x32-ch. | 1x24-ch, | XFIeXCAN, 2 4 2 x 40-ch. 64-ch. PBGA 416
1 x Ethernet
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MPC5121e/3 Family

Powerful display/graphic/audio MPU with rich connectivity

The MPC5121e and MPC5123 32-bit embedded
processors provide an exceptional computing
platform for OEM, aftermarket, commercial
telematics and consumer applications,

including embedded solutions requiring network
connectivity, graphics and a graphical user
interface. Based on the e300 core built on Power
Architecture technology, the MPC5121e and
MPC5123 embedded processors will deliver
quality, reliability and high performance for years
to come.

Key Features

e PPC e300 core with MMU/ DP-FPU 400
MHz/800MIPs

e WXGA LCD display

e Graphics accelerator

¢ Video/ITU module

¢ Audio accelerator

e 4 x CAN/J1850

e Ethernet

e ATA

e PCI

e SATA

e 2x USB OTG

¢ Freescale complimentary MQX RTOS available

e 324PBGA package

Applications

¢ Automotive telematics
* Factory automation

* Building control

Industrial control panel
® Smart metering

High-end HMI applications
Industrial network bridge

Sample Application Notes

® AN3765: Porting Linux for the MPC5121e

e AN3793: 3-D Graphics on the ADS512101
Board Using OpenGL ES

e AN3763: Running a FIR Filter on the AXE
Using the AXE Scheduler

* AN3797: Understanding the Integrated
Programmable Interrupt Controller (IPIC)

¢ AN3845: NAND Flash Boot for the MPC5121e

* AN3904: MPC5121e Serial Peripheral Interface
(SPI)

MPC5121 Block Diagram

Temp Chip ID GPIIO
BDM Sensor 256-bit OTP x32 JTAG
PCI-2.3 IATA/ATAPI-6| SATA CAN x4
66MHz UDMA-5 1.5G PHY J1850
10/100 UsSB2 OTG
Enet MAC x2 SDHC S/PDIF
LCD Video Input Timer x8
Controller || ITU 656 ‘ 16-bit ‘ | PSCx12 ‘
Graphics Net / Audio DMA 2
Accelerator | [ Accelerator 64-ch. I’C x3
32K 32K 128K
I-Cache D-Cache SRAM
Power Flash 42-bit DRAM
DP-FPU|MMU|Architecture® | | Ctrlr || "0 cl Ctrir
e300c4 NAND DDR
L ——

O core

ADS51201—$999 MRSP
The ADS512101 is a Mini-ITX embedded
advanced development mainboard for the
MPC5121e. It can be used as either an
evaluation tool, development system or
target product and is compatible with all
standard Mini-ITX accessories. The product
kit includes a 5V wallcube and worldwide
adapters, pre-loaded U-Boot, quick start
guide and CD with demonstration software,
schematics, user manual and third-party
information.
Features
e Memory
o 256 MB DDR2
o 1 GB NAND flash
o 64 MB NOR flash
Display Interfaces
o DVI
o TFT LVDS
* Audio

o AC’97 codec

o Stereo in/out

o Microphone

PCI (one full, two mini)

e USB OTG (one mini AB)

Ethernet 10/100

CAN (2), UART (2), SPI

ATA/ATAPI

Serial ATA

Linux kernel/CodeWarrior software

*Prices subject to change.

Device Core Freq SRAM Cache (I/D) DMA GPT* Other 12C Serial Comms TEMP P:;:-
MPC5121YVY400B PPC e300 | 400 MHz | 128 KB 32 KB 64-ch. | 8-ch.x | LCD (WXGA), Grapics Accelerator, Audio 12 x PSC (SPI, -40°C to 324
with MMU/ |I-Cache / 32 16-bit | Acc, Video Input/ITU, 4 x CAN, Ethernet, UART, AC97, I2S) +85°C PBGA
FPU KB D-Cache USB, ATA, SATA, PCI, NAND Flash
Control, DDR Control, SPDIF, SDHC
MPC5121YVY400BR | PPC e300 | 400 MHz | 128 KB 32 KB 64-ch. | 8-ch.x | LCD (WXGA), Grapics Accelerator, Audio 12 x PSC (SPI, -40°C to 324
with MMU/ |I-Cache / 32 16-bit | Acc, Video Input/ITU, 4 x CAN, Ethernet, UART, AC97, I2S) +85°C PBGA
FPU KB D-Cache USB, ATA, SATA, PCI, NAND Flash
Control, DDR Control, SPDIF, SDHC
MPC5123YVY400B PPC e300 | 400 MHz | 128 KB 32 KB 64-ch. | 8-ch. x | LCD (WXGA), Grapics Accelerator, Audio 12 x PSC (SPI, -40°C to 324
with MMU/ |1-Cache / 32 16-bit | Acc, Video Input/ITU, 4 x CAN, Ethernet, UART, AC97, I2S) +85°C PBGA
FPU KB D-Cache USB, ATA, SATA, PCI, NAND Flash
Control, DDR Control, SPDIF, SDHC
MPC5123YVY400BR | PPC e300 | 400 MHz | 128 KB 32 KB 64-ch. | 8-ch. x | LCD (WXGA), Grapics Accelerator, Audio 12 x PSC (SPI, -40°C to 324
with MMU/ |I-Cache / 32 16-bit | Acc, Video Input/ITU, 4 x CAN, Ethernet, UART, AC97, I2S) +85°C PBGA
FPU KB D-Cache USB, ATA, SATA, PCI, NAND Flash
Control, DDR Control, SPDIF, SDHC
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Summary of Hardware and Software Enablement Solutions
Everything you need. Just add your imagination.

Evaluation Boards (EVB)*

Evaluation boards allow users to program
and debug advanced application code with
expanded I/O functions and peripherals.

Demonstration Boards (DEMO)*
Demonstration boards are cost-effective and

time-saving development tools that allow users to

program and debug application code with basic
1/0 functions and peripherals.

BDM Multilink (USBMULTILINKBDME)*
A cost-effective development tool for
HCS12X/HCS08/RS08 products that provides

real-time, in-circuit flash programming, emulation

and debugging through the BDM interface.

»2 @

Cyclone Pro (M68CYCLONEPROE)*
Cyclone Pro provides all the capabilities of the
USBMULTILINKBDME plus USB/Ethernet serial
interfaces.

*Includes CodeWarrior Development Studio Special Edition, at no additional cost.
**Not needed for HCS08 and RS08 microcontrollers. HCS08 has integrated in-circuit emulation (ICE). RS08 has an on-chip background

debugging system for single wire debugging and emulation interface.

New CodeWarrior Development Studio
CodeWarrior is a complete Integrated
development environment that supports all key
Freescale microcontrollers and microprocessors
including our entire 8- and 32-bit ranges as well
as our 32-bit ColdFire and Power Architecture
platforms. The award-winning CodeWarrior

IDE goes well beyond basic code generation
and debugging—it provides built-in features
and utilities, so you can deliver better quality
products to market faster.

More than 100 example projects are available
to assist in your design efforts. Or by using the
New Project Wizard you can create a working
project in as few as seven mouse clicks.

And when market requirements change mid-
project, the MCU Change Wizard allows you to
re-target the project to a new microcontroller

in as few as four mouse clicks. Choose the
microcontroller and the default connection. The
IDE automatically reconfigures your project with
the correct build tools (compiler, assembler,
linker) and the appropriate support files (header,
libraries, linker).

Designers who use Processor Expert—a rapid
application design tool integrated into the
CodeWarrior tool suite—will also find migration
between other Freescale microcontrollers a
very easy process. To set up a project using
Processor Expert you define the functionality

freescale.com/MCU
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you need for your application and Processor
Expert generates tested, optimized C-code
tuned for your application and the particular
microcontroller you have chosen.

Freescale MQX RTOS

To help accelerate time to market and improve
application development success, Freescale
Semiconductor is offering the Freescale MQX
Real-Time Operating System (RTOS) with TCP/IP
and USB software stacks to particular ColdFire
microcontroller (MCU) families at no additional
charge. Freescale plans to expand the availability
of this complimentary, enablement software to
include many embedded processors in its

broad portfolio.

Full-Featured and Powerful

The combination of Freescale MQX software
solutions and silicon portfolio creates a
comprehensive source for hardware, software,
tools and services needs, providing a
streamlined and powerful platform.

Proven and Valuable

MQX RTOS is a market-proven software, made
available on Freescale processors for over 15
years and has been certified for use in military,
avionics and medical applications.

Tower System; Modular and Expandable

¢ Controller modules provide easy-to-use,
reconfigurable hardware

¢ Interchangeable peripheral modules—
serial, memory and graphical LCD—make
customization easy

e Open-source hardware and standardized
specifications promote the development of
additional modules for added functionality
and customization

Speeds Development Time

¢ Open source hardware and software allows
quick development with proven designs

Low Cost

¢ Peripheral modules can be re-used with all
Tower System controller modules, eliminating
the need to purchase redundant hardware for
future designs

¢ Enabling technologies like LCD, serial and
memory interfacing are offered off-the-
shelf at a low cost to provide a customized
enablement solution

Simple and Scalable

Freescale MQX software solutions offer a
straightforward API with a modular architecture,
making it simple to fine tune custom applications
and scalable to fit most requirements.

For more information, please visit
freescale.com/MQX.

Touch Sensing Sofware (TSS)

Freescale Touch Sensing Software Suite enables
any 8-bit SO8 MCU as a touch sensor, providing
cost-effective and flexible solutions for human-
machine interface. To reduce time to market
and improve application development success,
Freescale Semiconductor is offering the Touch
Sensing Software (TSS) Suite to enable any
8-bit S08 MCU as a touch sensor, providing
cost-effective and flexible solutions for human-
machine interface.

TSS simplifies user interface designs, enabling
customers to develop an application within
minutes using the development board kit and
the demonstration software included in the
suite. TSS provides the means to develop user
interfaces and avoid mechanical wear and tear,
increase the life time of products, and give
greater flexibility to designers to select from
more than 300 MCU options from Freescale’s
8-bit portfolio.
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7
Development Tool Summary

8-bit Development Tool Summary

Starter Kit Advanced Development
Family Part Numbers
Demo Board Software Evaluation Board | Debug Interface Cable Software
51QExxx MCF51QE128, 64, 32 DEMOQE128 EVB51QE128
51ACxXXX MCF51AC128/256 DEMOACKIT -
CWX-HXX-SE* USBMULTILINKBDME
51JMxxx MCF51JM128, 64 DEMOJM EVB51JM128
51CNxxx MCF51CN128 TWR-MCF51CN-KIT -
520x MCF5207/8 - M5208EVBE**
521x MCF5211/2/3 M5211DEMO M5213EVBE
521xx MCF52100/52110 M52210DEMO M52211EVB
o MCF52210/52211 M52210DEMO M52211EVB
XX
MCF52221/3 = M52223EVB CW(A/P)-BASIC-NL/FL CW(A/P)-
5223x MCF522301/2/3/4/5 M52233DEMO M52235EVB STANDARD-NL/FL CW(A/P)-PRO-NL/FL
523x MCF5232/3/4/5 M5234BCCKITE** M523XEVBE**
CWX-MCF-SE* USBMLCF
5253* MCF5253** M5253EVBE**
5225x MCF5225x M52259DEMOKIT M52259EVB
532x MCF5327/8/9 - M5329EVBE**
5227x MCF52277/4 - M5277EVB**
5301X MCF53010/1/2/3/4/5/6/7 -
537x MCF5372/3 - M5373EVB**
MCF5445x MCF54450/1/2/3/4/5 - M54455EVB**

DSC Development Tool Summary

Starter Kit Advanced Development
Part Numbers

Family

Demo Board Software Evaluation Board Debug Interface Cable Software

56F8000

MC56F8006/2

M56F8006DEMO

MC56F8013

DEMO56F8013

MC56F8014

DEMO56F8014

MC56F802x/3x

56F8300

MC56F8322/8323

MC56F8345/8346/8347

MC56F8355/8356/8357

MC56F8365/8366/8367

CWX-568-SE

CWH-UTP-ONCE-HX»

56F8037EVM

CW(A/P)-BASIC-NL/FL

MC56F8323EVM

CW(A/P)-STANDARD-NL/
FL CW(A/P)-PRO-NL/FL

MC56F8376EVME

* Codewarrior Development Studio for 56800 Special Edition is free of charge and is supplied with all Freescale 56800 development tools. Upgrade available to support 32k or
64k memory with part numbers CWS-568-C32K-CX and CWS-568-C64K-CX

A Parallel, Ethernet and PCI Debug Interface Cable solutions are also available. See SG1011 for details.

S12X Development Tool Summary

Starter Kit Advanced Development
Family Part Numbers
Demo Board Software Evaluation Board Debug Interface Cable Software
XE MC9S12XEP100/768 DEMO9S12XEP100 CW(A/P)-BASIC-NL/FL
CWX-HXX-SE* EVB9S12XEP100 USBMULTILINKBDME | CW(A/P)-STANDARD-NL/
XS MC9S12XS256/128/64 DEMO9S12XSFAME FL CW(A/P)-PRO-NL/FL

PPC Development Tool Summary

Advanced Development
Family Part Numbers Starter Kit
Evaluation Board Debug Interface Cable Software
MPC55xx MPC5553 - MPC5553EVBE USBMLPPCNEXUS CW(A/P)-BASIC-NL/FL
CW(A/P)-STANDARD-NL/FL
MPC5554 - MPC5554EVBE CW(A/P)-PRO-NL/FL
MPC5533/4 - MPC5534EVBE
MPC5566/7 - MPC5566EVBE
MPC512x MPC5125/3 - ADS51201
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D A
32-bit ColdFire Development Tool Summary

32-bit Development Tool Summary

Starter Kit Advanced Development
Family Part Numbers
Demo Board Software Evaluation Board Debug Interface Cable Software
51QExxx MCF51QE128, 64, 32 DEMOQE128 EVB51QE128
51ACxXXX MCF51AC128/256 DEMOACKIT -
CWX-HXX-SE* USBMULTILINKBDME
51JMxxx MCF51JM128, 64 DEMOJM EVB51JM128
51CNxxx MCF51CN128 TWR-MCF51CN-KIT -
520x MCF5207/8 - M5208EVBE**
521x MCF5211/2/3 M5211DEMO M5213EVBE
521xx MCF52100/52110 M52210DEMO M52211EVB
522xx MCF52210/52211 M52210DEMO M52211EVB
CW(A/P)-BASIC-NL/FL
5293y MCF52221/3 - M52223EVB CW(A/P)-STANDARD-
MCF522301/2/3/4/5 M52233DEMO M52235EVB NL/FL Cm";/LP)'PRO'
523x MCF5232/3/4/5 M5234BCCKITE** M523XEVBE**
CWX-MCF-SE* USBMLCF
5253* MCF5253** M5253EVBE**
5225x MCF5225x M52259DEMOKIT M52259EVB
532x MCF5327/8/9 - M5329EVBE**
5227x MCF52277/4 - M5277EVB**
5301X MCF53010/1/2/3/4/5/6/7 -
537x MCF5372/3 - M5373EVB**
MCF5445x MCF54450/1/2/3/4/5 - M54455EVB**
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I
8-bit Product Summary

. ADC Channels SCI & .
Device Flash | RAM USB 10-bit | 12-bit (UART) SPI | I°C COMP Timer Clock Type

MC9RS08KA8 8 KB 254B 12 J J 1 x 2-ch., MTIM ICS
MC9RS08KA4 4 KB 126B 12 J J 1 x 2-ch., MTIM ICS
MC9RS08KA2 2 KB 62B J MTIM ICS
MC9RS08KA1 1 KB 62B J MTIM ICS
MC9RS08LA8 8 KB 256B 6 J 1 J 1+ 2-ch. ICS w/FLL
MC9RS08LE4 4KB | 256B 8 J 2 + 2-ch. ICS w/FLL
MC9S08AC128 128 KB | 8 KB 16 2 2 J 6 + 6 + 2-ch. ICG w/FLL
MC9S08AC96 96 KB 6 KB 16 2 2 J 6 + 6 + 2-ch. ICG w/FLL
MC9S08AC60 60 KB 2 KB 16 2 1 J 6 + 2 + 2-ch. ICG w/FLL
MC9S08AC48 48 KB | 2 KB 16 2 1 J 6 + 2 + 2-ch. ICG w/FLL
MC9S08AC32 32 KB 2 KB 16 2 1 J 6 + 2 + 2-ch. ICG w/FLL
MC9S08AC16 16 KB | 1KB 8 2 J J 6 + 2-ch. ICG w/FLL
MC9S08AC8 8 KB 1 KB 8 2 J J 6 + 2-ch. ICG w/FLL
MC9S08AW60 60 KB 2 KB 16 2 J J 6 + 2-ch. ICG w/FLL
MC9S08AW48 48 KB 2 KB 16 2 J J 6 + 2-ch. ICG w/FLL
MC9S08AW32 32KB | 2KB 16 2 J J 6 + 2-ch. ICG w/FLL
MC9S08AW16 16 KB 1 KB 16 2 J J 4 + 2-ch. ICG w/FLL
MC9S08EL32 32 KB 1K 16/12 J J J J 1 x 4-ch., 1 x 2-ch. ICS
MC9S08EL16 16 KB 1K 16/12 J J J J 1 x 4-ch., 1 x 2-ch. ICS
MC9S08GB60A 60 KB 4 KB 8 J J J 3 + 5-ch. ICG

" MC9S08GB32A 32KB | 2KB 8 J J J 3 + 5-ch. ICG

a- MC9S08GT60A 60KB | 4KB 8 J J J 2 + 2-ch. ICG

g MC9S08GT32A 32KB | 2KB 8 J J J 2 + 2-ch. ICG

o MC9S08GT16A 16 KB | 2KB 8 J J J 3 + 2-ch. ICG

) MC9S08GT8A 8 KB 1 KB 8 J J J 3+ 2-ch. ICG

E MC9S08JM60 60 KB 4K 2.0 12 2 2 J J 1 x 2-ch., 1 x 6-ch. MCG with PLL and FLL
MC9S08JM32 32 KB 2K 2.0 12 2 2 J J 1 x 2-ch., 1 x 6-ch. MCG with PLL and FLL

8 MC9S08JM16 16 KB 1K 2.0 12 2 2 J J 1 x 4-ch., 1 x 2-ch. MCG with PLL and FLL

o MC9S08JM8 8 KB 1K 2.0 12 2 2 J J 1 x 4-ch., 1 x 2-ch. MCG with PLL and FLL

e- MC9S08JS16 16 KB 512B 2.0 1 1 1 x 2-ch., MTIM MCG with PLL and FLL

5 MC9S08JS8 8KB | 512B 2.0 1 1 1 x 2-ch., MTIM MCG with PLL and FLL

a MC9S08LC60 60 KB 4 KB 8 J 2 J J 2 + 2-ch. ICG w/FLL

—_ MC9S08LC36 36 KB | 2.5 KB 8 J 2 J J 2 + 2-ch. ICG w/FLL

E MC9S08LL16 16 KB 2 KB 8 J 1 J J 2 + 2-ch. ICS w/FLL

o MC9S08LL8 8 KB 2 KB 8 J 1 J J 1+ 2-ch. ICS w/FLL

c MC9S08QA4 4 KB 256B 4 J 1-ch., MTIM ICS

g MC9S08QA2 2 KB 160B 4 J 1-ch., MTIM ICS
MC9S08QB8 8 KB 512B 8 J J 1+ 1-ch. ICS
MC9S08QB4 4 KB 256B 8 J J 1+ 1-ch. ICS
MC9S08QD4 4 KB 256B 4 2 + 3-ch. ICS
MC9S08QD2 2 KB 128B 4 2 + 3-ch. ICS
MC9S08QE128 128 KB | 8 KB 24 2 2 2 2 1 + 6-ch., 2 + 3-ch. ICS
MC9S08QE96 96 KB | 6KB 24 2 2 2 2 1+ 6-ch., 2 + 3-ch. ICS
MC9S08QE64 64 KB | 4KB 24 2 2 2 2 1+ 6-ch., 2 + 3-ch. ICS
MC9S08QE32 32KB | 2KB 10 (12-bit) 2 1 1 2 1 + 6-ch., 2 + 3-ch. ICS
MC9S08QE16 16 KB | 1 KB 10 (12-bit) 2 1 1 2 1+ 6-ch., 2 + 3-ch. ICS
MC9S08QE8 8 KB 512B 10 1 1 1 2 2+ 3-ch., ICS w/FLL
MC9S08QE4 4 KB 256B 10 1 1 1 2 2+ 3-ch., ICS w/FLL
MC9S08QG8 8 KB 512B 8 J J J J 2-ch., MTIM ICS
MC9S08QG4 4KB | 256B 8 J J J J 2-ch., MTIM ICS
MC9S08SE8 8 KB 512B 10 J 1+ 2-ch,, 1+ 1-ch. ICS
MC9S08SE4 4KB | 256B 10 J 1+ 2-ch., 1+ 1-ch. ICS
MC9S08SH32 32KB | 1KB 16 J 1 1 J 2 x 2-ch., MTIM ICS
MC9S08SH16 16 KB | 1KB 16 J 1 1 J 2 x 2-ch., MTIM ICS
MC9S08SH8 8KB | 512B 12 J J J J 2+ 2-ch. ICS
MC9S08SH4 4KB | 256B 12 J J J J 2+ 2-ch. ICS
MC9S08SL16 16 KB 512B 16/12 J J J J 2 x 2-ch. ICS
MC9S08SL8 8KB | 512B 16/12 J J J J 2 x 2-ch. ICS
MC9S08DN60 60 KB | 4KB 16 J J J ] 8-ch. 0SC
MC9S08DN48 48 KB | 2KB 16 J J J J 8-ch. 0sC
MC9S08DN32 32KB | 2KB 16 J J J J 8-ch. 0SC
MC9S08DN16 16 KB | 1KB 16 J J J J 8-ch. 0scC

2 MC9S08DV128 128 KB | 8 KB 16 J J J J 8-ch. 0SC

[ MC9S08DV96 96 KB | 6KB 16 J J J J 8-ch. 0scC

3 MC9S08DV60 60 KB | 4KB 16 J J J J 8-ch. 0SC

'g MC9S08DV48 48 KB | 2KB 16 J J J J 8-ch. 0scC

= MC9S08DV32 32KB | 2KB 16 J J J J 8-ch. 0SC

o MC9S08DV16 16 KB | 1KB 16 J J J J 8-ch. 0sC

o MC9S08DZ128 128 KB | 8 KB 24 2 J J J 8-ch. osc

= MC9S08DZ96 96 KB | 6 KB 24 2 J J J 8-ch. 0SC

Q MC9S08DZ60 60 KB 4 KB 24 2 J J J 8-ch. osc

g_ MC9S08DZ48 48 KB | 2 KB 24 2 J J J 8-ch. 0scC

I7) MC9S08DZ32 32 KB 2 KB 24 2 J J J 8-ch. osc
MC9S08DZ16 16 KB | 1KB 24 2 J J J 8-ch. 0sC

g MC9S08LG32 32 KB 2 KB 16 2 J J J 2 + 6-ch. ICS

- MC9S08LG16 16 KB | 2 KB 12 2 J J J 2 + 6-ch. ICS

(] MC9S08RD60 60 KB 2 KB J 2-ch. osc

0 MC9S08RD32 32KB | 2KB J 2-ch. 0sC

E_ MC9S08RD16 16 KB 1 KB J 2-ch. osc

o MC9S08RD8 8KB | 1KB J 2-ch. 0sC

g MC9S08RE16 16 KB 1 KB J J 2-ch. osc
MC9S08RES8 8 KB 1 KB J J 2-ch. osC
MC9S08RG60 60 KB | 2KB J ] N 2-ch. 0sC
MC9S08RG32 32KB | 2KB J J J 2-ch. 0SC
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8-bit Product Summary Continued

Package Dev Tools Applications/Additional Features Pri

DFN/QFN QFP/LQFP TSSOP SoIC DIP DEMO EVB BDM *All RS08, S08 and HCO08 products include COP, LVI, POR and KBI ce

8 8 J J More integration, new RS08 core with small MCUs 0.60

8 8 J J More integration, new RS08 core with small MCUs 0.55

6 8 8 J J Ultra-low end, new RS08 core for small MCUs 0.35

6 8 8 J J Ultra-low end, new RS08 core for small MCUs 0.32

48 48 J J Integrated Liquid Crystal Display (LCD) driver with high segment count 0.99

28 J J Integrated Liquid Crystal Display (LCD) driver with high segment count 0.90

48 80, 64 J J High integration, flash programmable to 5V 2.67

48 80, 64 J J High integration, flash programmable to 5V 2.48

48 64, 44, 32 J J High integration, flash programmable to 5V 1.98

48 64, 44, 32 J J High integration, flash programmable to 5V 1.91

48 64, 44, 32 J J High integration, flash programmable to 5V 1.84

48 44, 32 42 J J High integration, flash programmable to 5V 1.56

48 44, 32 42 J J High integration, flash programmable to 5V 1.45

48 64, 44 J J High integration, flash programmable to 5V 2.62

48 64, 44 J J High integration, flash programmable to 5V 2.41

48 64, 44 J J High integration, flash programmable to 5V 1.99

48 64, 44 J J High integration, flash programmable to 5V 1.85

28, 20 J Embedded SLIC and on-chip EEPROM 1.87

28, 20 J Embedded SLIC and on-chip EEPROM 1.60

64 J J J High performance, flash programmable down to 1.8V 3.55

64 J J J High performance, flash programmable down to 1.8V 2.65

48 44 42 J J J High performance, flash programmable down to 1.8V 3.28

48 44 42 J J J High performance, flash programmable down to 1.8V 2.38

48, 32 44 42 J J J High performance, flash programming down to 1.8V 1.65

48, 32 44 42 J J Flash programming down to 1.8V, small package 1.36

48 64, 44 J J USB S08 device with high performance and integration 2.60

48 64, 44 J J USB S08 device with high performance and integration 1.87

48 44, 32 J J USB S08 device with high performance and integration 1.62

48 44, 32 J J USB S08 device with high performance and integration 1.57

24 20 J J USB S08 device with high performance and integration 1.27

24 20 J J USB S08 device with high performance and integration 1.06

80, 64 J J Integrated Liquid Crystal Display (LCD) driver with high segment count 3.52

80, 64 J J Integrated Liquid Crystal Display (LCD) driver with high segment count 2.99

48 64, 48 J J Integrated Liquid Crystal Display (LCD) driver with high segment count 1.59

48 48 J J Integrated Liquid Crystal Display (LCD) driver with high segment count 1.50

8 8 8 J J Low-end S08 device with 1.8V to 3.6V op range 0.63

8 8 8 J J Low-end S08 device with 1.8V to 3.6V op range 0.59

24 16 16, 28 16 J Ultra-low power S08 device with 1.8V to 3.6V op range 0.85

24 16 16, 28 16 J Ultra-low power S08 device with 1.8V to 3.6V op range 0.77

8 8 J J Low-end, flash programmable to 5V 0.64

8 8 J J Low-end, flash programmable to 5V 0.60

48 80, 64, 44 J J J Ultra-low power S08 device with 1.8V to 3.6V op range 2.42

48 64, 44 J J J Ultra-low power S08 device with 1.8V to 3.6V op range 2.30

48 80, 64, 44, 32 J J Ultra-low power S08 device with 1.8V to 3.6V op range 2.13

48 44, 32 28 J J Ultra-low power S08 device with 1.8V to 3.6V op range 1.68

48 44, 32 28 J J Ultra-low power S08 device with 1.8V to 3.6V op range 1.48

32 16 20, 28 16 J J Ultra-low power S08 device with 1.8V to 3.6V op range 1.08

32 16 20, 28 16 J J Ultra-low power S08 device with 1.8V to 3.6V op range 0.94

8, 16, 24 16 8 16 J J High performance, low voltage, small package 0.75

8, 16, 24 16 8 16, 8 J J High performance, low voltage, small package 0.70

16 28 28 J Low-end S08 device with 2.7V to 5.5V op range 0.85

16 28 28 J Low-end S08 device with 2.7V to 5.5V op range 0.77

28,20, 16 28 J J Low-end S08 device with 2.7V to 5.5V op range 1.47

28, 20, 16 28 J J Low-end S08 device with 2.7V to 5.5V op range 1.31

J J Low-end S08 device with 2.7V to 5.5V op range 0.96

24 20, 16 8 20 J J Low-end S08 device with 2.7V to 5.5V op range 0.86

28, 20 J Embedded SLIC and on-chip EEPROM 1.54

28, 20 J Embedded SLIC and on-chip EEPROM 1.41

64, 48, 32 J J J S08 5V device with EEPROM 2.84

64, 48, 32 J J J S08 5V device with EEPROM 2.65

64, 48, 32 J J J S08 5V device with EEPROM 2.47

64, 48, 32 J J J S08 5V device with EEPROM 2.28

64, 48, 32 J J J S08 5V device with CAN 3.45

64, 48, 32 J J J S08 5V device with CAN 3.16

64, 48, 32 J J J S08 5V device with CAN 2.93

64, 48, 32 J J J S08 5V device with CAN 2.74

64, 48, 32 J J J S08 5V device with CAN 2.56

64, 48, 32 J J J S08 5V device with CAN 2.37

100, 64, 48 J J J S08 5V device with CAN and EEPROM 3.62

100, 64, 48 J J J S08 5V device with CAN and EEPROM 3.32

64, 48, 32 J J J S08 5V device with CAN and EEPROM 3.07

64, 48, 32 J J J S08 5V device with CAN and EEPROM 2.88

64, 48, 32 J J J S08 5V device with CAN and EEPROM 2.70

64, 48, 32 J J J S08 5V device with CAN and EEPROM 2.52

80, 64, 48 J J S08 LCD MCU with up to 5V operating range 1.70

64, 48 J J S08 LCD MCU with up to 5V operating range 1.56

28 28 J J Remote control, carrier modulator timer 4.40

28 28 J J Remote control, carrier modulator timer 3.53

28 28 J J Remote control, carrier modulator timer 2.79

28 28 J J Remote control, carrier modulator timer 1.97

48 44, 32 J J Remote control, carrier modulator timer 2.90

44, 32 J J Remote control, carrier modulator timer 2.04

44, 32 J J Remote control, carrier modulator timer 4.57

44, 32 J J Remote control, carrier modulator timer 3.68
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32-bit ColdFire MCU Product Summary Summary

MIPS | MMU
Freq. MAC/  HW | Cache SRAM Flash Memory - 10/100 .
Part Number Key Features Core (MH2) @I; rI:I;m :;3 eMAC | Divide | (KB) (KB) | (KB) | Controller EBI DMA GPT PWM PIT FEC Encryption CAN
1 x 6-ch., 16-bit
MCF51QE32 Vi | 50 46 8 32 2 x9ch.. 16.bit
Flexis 8-bit »
MCF51QE64 QE compatibility, | V1 | 50 46 8 64 ; R, (G
x 3-ch., 16-bit
ultra-low power
1 x 6-ch., 16-bit
MCF51QE128 Vi | 50 46 8 128 2 X 5ch.. 16.bit
1 x 6-ch., 16-bit
MCF51JM32 Flexis 8-bit vi | 50 46 16 32 1 xoch 1ot 1 1
JM compatibility, g g
MCF51JM64 USB OTG (FS), vi | s0 | 46 16 | 64 1 xgon. 160 1 1
CAN, x 2-ch., 16-bit
Encryption 1 x 6-ch., 16-bit
MCF51JM128 Vi | 50 46 16 | 128 1 xoch 1ot 1 1
Flexis 8-bit )
MCF51AC128 AC compatibiity, Vi | 50 46 16 | 128 1 x 2-ch., 16-bit 1
256 KB flash,
MCF51AC256 CAN, V1 50 46 32 | 256 1 x 2-ch., 16-bit 1
FlexTimer
MCF51CN128 10/100 Ethernet, \%l 50 46 24 128 2 x 8-ch., 16-bit 1
mini-FlexBus
4-ch., 32-bit .
MCF5211 V2 66,80 76 MAC J 16 | 128 4-ch. e 4-ch., 16-bit | 2
4-ch., 32-bit )
MCF5212 V2 66,80 76 MAC J 32 | 256 4-ch. doh.. 16.bit 4-ch., 16-bit | 2
el 4-ch., 32-bit
MCF5213 128-512 KB, V2 66,80 76 MAC J 32 | 256 4-ch. Ao 4-ch., 16-bit | 2 1
~ch., 16-bit
CAN
4-ch., 32-bit
MCF5214 V2 | 66 63 eMAC | J | 2KI/D | 64 | 256 | SDRSDRAM | | 4-ch. <l 4 1
MCF5216 V2 | 66 63 eMAC | J |2KID| 64 | 512 | SDRSDRAM | | | 4-ch. 3‘“‘" Gl 4 1
~ch., 16-bit
MCF52100 v2 |e6,80| 76 MAC |y 16 | 64 4-ch. 4-oh., 32-bit 4-ch., 16-bit | 2
Up to 80 MHz, 4-ch., 16-bit
64-128 KB § b
MCF52110 V2 66,80 76 MAC J 16 | 128 4-ch. 4-ch., 32-bit 4-ch., 16-bit | 2
4-ch., 16-bit
4-ch., 32-bit )
MCF52210 V2 | 66,80 76 MAC J 16 64 4-ch. 4oh. 166t 4-ch., 16-bit | 2
4-ch., 32-bit )
| MoFs2211 V2 66,80 76 MAC J 16 | 128 4-ch. ach. 16.bit 4-ch., 16-bit | 2
= " ;
-ch., 32-bit .
MCF52212 v2 | 50 46 MAC 4 64 4-ch. e 4-ch., 16-bit | 2
) USB OTG (FS), N 4-ch., 16-bit
= 64-256 KB
‘; MCF52213 v2 | 50 46 MAC J 8 128 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2
1SS .
() N 4-ch., 32-bit N s
| MCF52221 V2 66,80 76 MAC J 16 | 128 4-ch. dch. 1601t 4-ch., 16-bit | 2
o -
'S MCF52223 v2 | 66,80 76 MAC | 32 | 256 4-ch. oh. 82-on 4-ch,, 16-bit | 2
8 MCF52230 v2 | 60 57 eMAC | 32 | 128 4-ch. 3:2:" ?gjg:: 4-ch., 16-bit | 2 1
b1 o
= 4-ch., 32-bit ’
§ MCF52231 v2 | 60 57 eMAC | 32 | 128 4-ch. Aens Teibi 4-ch., 16-bit | 2 1 1
MCF52232 Single-chip 10/100 | v2 | 50 | 46 eMAC | a2 | 128 4-ch. AoRos 4-ch, 16bit | 2 | 1
Ethernet MAC -ch., 16-bi
and PHY, 4-ch., 32-bit .
MCF52233 PR, v2 | 60 57 eMAC | 32 | 256 4-ch. e 4-ch., 16-bit | 2 1
e 4-ch., 32-bit
MCF52234 encryption V2 | 60 57 eMAC | 32 | 256 4-ch. et e 4-ch., 16-bit | 2 1 1
4-ch., 32-bit .
MCF52235 v2 | 60 57 eMAC | 32 | 256 4-ch. e G 4-ch., 16-bit | 2 1 1
4-ch., 32-bit ) ™
MCF52236 v2 | 50 46 eMAC | 32 | 256 4-ch. doh. 160t 4-ch., 16-bit | 2 1
MCF52252 v2 | 80 76 MAC J 32 | 256 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1
MCF52252C V2 | 66 63 MAC J 32 | 256 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1 1
MCF52254 v2 | 8 76 MAC J 64 | 512 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1
MCF52254C V2 | 66 63 MAC J 64 | 512 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1 1
Single-chip 10/100
MCF52255C Ethernet MAC, V2 | 80 76 MAC J 64 | 512 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1 J 1
USB OTG (FS),
256-512 KB, ) )
MCF52256 CAN, encryption, | V2 | 80 76 MAC J 32 | 256 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1
Mini-FlexBus
MCF52256C V2 | 66 63 MAC J 64 | 256 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1 1
MCF52258 v2 | 80 76 MAC J 64 | 512 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1
MCF52258C V2 | 66 63 MAC J 64 | 512 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1 1
MCF52259C v2 | 8 76 MAC J 64 | 512 4-ch. 4-ch., 16-bit 4-ch., 16-bit | 2 1 J 1
MCF5280 v2 | 66,80 | 76 eMAC | J | 2KID | 64 SDRSDRAM | | 4-ch. At 4| 1
20801 2IKE: 4-ch., 32-bit
MCF5281 10/100 Ethernet MAC, | V2 | 66,80 | 76 eMAC | J |2KID| 64 | 256 | SDRSDRAM | | | 4-ch. o ot 4 1
CAN -ch., 16-bit
4-ch., 32-bit
MCF5282 V2 66,80 76 eMAC | J |2KID| 64 | 512 | SDRSDRAM | | | 4-ch. o ot 4 1
*GPT may support PWM and/or DMA capabilities  **USB On-The-Go high-speed functionality via ULPI Interface ***Pricing varies by package
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32-bit ColdFire MCU Product Summary Continued

UART/ q q " N Production-
GPIO Operating 10K# FSRP Evaluation Unit Low-Cost Unit
usB I’C | USART/ | SPI ADC Other Package = 3 Ready
PSC/SCI Max Voltage Starting Price Board FSRP Board FSRP Module
. Ultra-low power 2x
2 2sCl 2 | a2t | o | 54 64 LQFP 1.8103.6 $1.94
a Ultra-low power 2x
2 2scl 2 | 1zt | o | 54 64 LQFP 1.8103.6 $2.50 EVBQE128 $325 DEMOQE128 $99
Lo Ultra-low power 2x 80 LQFP
2 2sCl 2 | 2bit | oM | 7O T 1.8103.6 $2.78
Full-Speed " 80 LQFP, 64 QFP,
beviceHoetota | 2 2sCl 2 | 12-bit 8xKBI, IXACMP | 66 64 LGFP. 44 LaFP 271055 $1.93
Full-Speed ) 80 LQFP, 64 QFP,
Devicertnetota | 2 2scl 2 | 12-bit 8xKBI, IXACMP | 66 64 LGP, 44 LaFP 271055 $2.88 EVB51UM128 | $325 DEMOJM $99
Full-Speed " 80 LQFP, 64 QFP,
bevicehoetota | 2 2sCl 2 | 12-bit 8xKBI, IXACMP | 66 04 LOFP 44LOF0 271055 $3.18
24-ch., | 2 x 6-ch., 16-bit FTM, 80 LQFP, 64 QFP,
2| 28C1 | 2 | “ohit | 2xACMP.CRC,COP | ° 64 LQFP B/ o6 SR EYEREAT &
; $125 DEMOACKIT $99
2 25sCl o | 24-ch, |2x6-ch, 16-btFTM, | 4 80 LQFP, 64 QFP, 271055 $3.81 DEMOACEX
12-bit | 2x ACMP, CRC, COP 64 LQFP 105 :
2 3sCl 2 | 12-ch, Ultra-low power 70 80 LQFP, 48 QFN, 1.8103.6 $2.99 TWR- $99 TWR-MCF51CN | $39
12-bit 64 LQFP MCF51CN-KIT
) LQFP 64
1 | 3UART |QSPI| 12-bit 44 A 3.3V $4.93
1 | 3UART |QsPI| 12-bit 44 MA@ 3.3V $6.37 M5213EVBE |  $299 M5211DEMO $99
MAPBGA 81 - :
) LQFP 100
1 | 3UART |QSPI| 12-bit 56 YRR S 3.3V $6.58
1 | 3UART |QSPI| 10-bit 142 MAPBGA 256 3.3V $12.43
M5282EVBE $650
1 | 3UART |QSPI| 10-bit 142 MAPBGA 256 3.3V $13.42
2 | 3UART |QSPI| 12-bit | RTCw/32kHzOsc | 44 | QFN 64, LQFP 64, MAPBGA 81 3.3V $2.60
2 | 3UART |QSPI| 12bit | RTCw/B2kHzOsc | 56 | QFN 64 LQFP 64, MAPBGAS1, 3.3V $2.86
LQFP 100
Full-Speed 2 | 2UART |QSPI| 12-bit | RTCw/32kHzOsc | 46 | QFN 64, LQFP 64, MAPBGA 81 3.3V $3.05
Device/Host/OTG ! ’ : .
il Soeod PN 64 LOFP 64 VAPBGA B M52211EVB $299 M52210DEMO $99
ull-Spee o ) ) .
DevicterotG | 2 | BUART |QSPI| 12-bit | RTCw/32kHzOsc | 52 LQEP 100 3.3V $3.35
Full-Speed .
beviceloetoTG | 2 | 2UART |QSPI| 12-bit | RTCw/32kHzOsc | 35 LQFP 64 3.3V $2.84
Full-Speed .
Device/tnetioTG | 2 | BUART |QSPI| 12-bit | RTCw/32kHzOsc | 35 LQFP 64 3.3V $3.19
Full-Speed .
beviceHoetiotG | 1| BUART |QsPl| 12-bit RTC 46 LQFP 64, MAPBGA 81 3.3V $3.40
o Soeed P 100 M52223EVB $299 M52221DEMO
ull-Spee g 5
Devicaterorg | 1| BUART |asPl| 12-bit RTC 52 MAPBGA 81 3.3V $3.85
1 | 3UART |QSPI| 12-bit EPHY, RTC 76 LQFP 80, LQFP 112 3.3V $5.16
1 | 3UART |QSPI| 12-bit EPHY, RTC 76 LQFP 80, LQFP 112 3.3V $5.36
1 | 3UART |QSPI| 12-bit EPHY, RTC 43 80LQFP 3.3V $4.54
1 | 3UART |QSPI| 12-bit EPHY, RTC 76 LQFP 80, LQFP 112 3.3V $5.68 M522335EVB |  $299 M52233DEMO $99
) LQFP 112,
1 | 2UART |QSPI| 12-bit EPHY, RTC 76 T 3.3V $6.13
) LQFP 112,
1 | 3UART |QSPI| 12-bit EPHY, RTC 76 NI 3.3V $6.63
1 | 3UART |QSPI| 12-bit EPHY, RTC 43 80 LQFP 3.3V $4.99
Full-Speed 1 | 3UART |QSPI| 12-bit RTC 64 LQFP 100 3.3V $4.13
Device/Host/OTG ) i
Full-Speed .
Device/tnetotg | 1| 3UART |QsPI| 12-bit RTC 64 LQFP 100 3.3V $4.38
Full-Speed .
bevicehoetotg | 1| BUART |asPl| 12-bit RTC 64 LQFP 100 3.3V $4.75
Full-Speed y
Deviee/tnetotg | 1| 3UART |QsPI| 12-bit RTC 64 LQFP 100 3.3V $5.00
Full-Speed .
) 1 | BUART |QSPI| 12-bit RTC 64 LQFP 100 3.3v $5.50
Device/Host/OTG .| $299, | M52259DEMOKIT, |~ $49
Full-Speed 1 | 3UART |QSPI| 12-bit | RTCMini-FlexBus | 96 LQFP 144, 3.3v $4.54 KIT 119 | TWR-MCFS228X | TEBD
Device/Host/OTG MAPBGA 144 : i
Full-Speed ! . LQFP 144,
Devicaterotg | 1| BUART |QSPI| 12-bit | RTCMini-FlexBus | 96 MAPBGA 144 3.3v $4.79
Full-Speed N . LQFP 144,
beviceloetotG | 1| BUART |QSPI| 12-bit | RTCMini-FlexBus | 96 MAPBGA 144 3.3V $5.20
Full-Speed N . LQFP 144,
Device/Host/OTG 1 3 UART |QSPI| 12-bit RTC Mini-FlexBus 96 MAPBGA 144 3.3V $5.45
Full-Speed . - LQFP 144,
beviceHoetotG | 1| BUART |QSPI| 12-bit | RTCMini-FlexBus | 96 MAPBGA 144 3.3V $5.95
1 1 | 3UART |QSPI| 10-bit 150 MAPBGA 256 3.3V $14.15
M5282ZIGBEE, | $299
1 1 | 3UART |QSPI| 10-bit 150 MAPBGA 256 3.3V $15.87 M5282EVBE $650 M5282LITE, $179
M5282LITEKITE | $249
1 1 | 3UART |QSPI| 10-bit 150 MAPBGA 256 3.3V $17.25
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32-bit ColdFire MPU Product Summary

MIPS | MMU
Freq. MAC/ HW | Cache SRAM @ Flash Memory 10/100
Part Number Key Features Core (MHz) @F rI\eII:x ::ﬂ eMAC | Divide | (KB) (KB) (KB) Controller EBI DMA GPT* PWM PIT FEC
MCF5206E Up to 54 MHz v2 | 40,54 50 eMAC | | K1 8 EDO,FPM | y | 2-ch. | 2-ch.16-bit
MCF5207 Up to 166 MHz v2 166 159 eMAC | | | 8KID 16 oot |y | tecn. | a-ch., 32-bi 2
Up to 166 MHz, DDR/SDR -
MCF5208 AR v2 166 159 eMAC | ¢ | 8KID 16 R J | 16ch. | d-ch, 32-bit 2 1
MCF52274 Integrated ECD{controlley v2 120 114 eMAC | ¢ | 8KID | 125 SDRSDRAM | | | 16-ch. | 4-ch,32-bit | 4-ch. 16-.bit | 2
with touch screen,
USB OTG,
CAN, ! )
MCF52277 - v2 160 159 eMAC | J | 8kWD | 125 SDRSDRAM | | | 16ch. | 4-ch.32-bit | 4-ch. 16-bit | 2
MCF5232 vo | 80,100, | 4, eMAC | ¢ | 8KID 64 SDRSDRAM | | | 4-ch. | 4-ch,32-bit 4
eTPU coprocessor 150
MCF5233 for complex I/O v2 | 80,150 | 144 eMAG | J | 8KID | 64 SDRSDRAM | | | 4-ch. | d-ch.,32-bit 4
and timing control,
MCF5234 10/100 Ethernet MAC, v2 | 80,150 | 144 eMAC |y | 8KID | 64 SDRSDRAM | | | 4-ch. | d-ch.,32-bit 4 1
encryption
MCF5235 V2 | 80,150 | 144 eMAC |y | 8KID | 64 SDRSDRAM | | | 4-ch. | d4-ch. 32-bit 4 1
MCF5249L v2 120 107 eMAC | | 8K 1 9% SDRSDRAM | | | 4ch. | 2-ch.,16-bit
Flash media I/F,
MCF5249 SPDIF, CD-ROM e/c, v2 140 125 eMAC | | 8K 9 SDRSDRAM | | | 4-ch. | 2-ch.,16-bit
ATA/F, USB OTG (HS)
MCF5251 v2 | 1440 125 eMAC |y 8K 128 SDRSDRAM | | | 4-ch. | 2-ch., 16-bit
USB OTG (HS), flash media ;
MCF5253 et A o v v2 140 125 eMAC | 4 8K | 128 SDRSDRAM | | | 4-ch. | 2-ch., 16-bit
MCF5270 v2 100 % eMAC |y | 8KID | 64 SDRSDRAM | | | 4-ch. | 4-ch. 32-bit 4 1
100 MHz, ’
MCF5271 D L —. v2 100 9% eMAG | J | 8KID | 64 SDRSDRAM | | | 4-ch. | d-ch. 32-bit 4 1
MCF5272 v2 66 63 MAC | 1K1 4 SDRSDRAM | | | 2-ch. | 4-ch.32-bit | 3-ch.8-bit 1
MCF5274L V2 | 133,166 | 159 eMAC | ¢ | 16KID| 64 SDRSDRAM | | | 4ch. | 4-ch,32-bit | 4ch,8bit | 4 1
MCF5274 166 MHz, v2 | 133,166 | 159 eMAC |y | 16KID | 64 SDRSDRAM | | | 4ch. | d4-ch,32-bit | 4-ch,8bit | 4 2
2x 10/100 Ethernet MAC,
MCF5275L encryption, USB device (FS) V2 133, 166 159 eMAC J 16K I/D 64 SDR SDRAM J 4-ch. 4-ch., 32-bit 4-ch., 8-bit 4 1
MCF5275 v2 | 133,166 | 159 eMAC | J | 16KID | 64 SDRSDRAM | | | 4ch. | d4-ch.32-bit | 4-ch.8bit | 4 2
| MCFs307 Up to 90 MHz V3 | 66,90 75 MAC | J | sKuU 4 SDRSDRAM | | | 4-ch. | 2-ch., 16-bit
MCF5327 va 240 211 eMAC | ¢ | 16KID | 32 PORSOR | J | t6ch. | 4ch,s2bit | 2.ch, 16bit | 4
SVGA LCD, Ethernet, DDR/SDR
| MCFs5328 USB OTG (FS/HS), v3 240 211 eMAC |y | 1eKID | 32 o J | 16ch. | 4-ch.32-bit | 4-ch.,16bit | 4 1
SSI, CAN, encryption DDR/SDR
MCF5329 v3 240 211 eMAC | ¢ | 1eKID | 32 e J | 16-ch. | d4-ch,32bit | 4-ch,16-bit | 4 1
| MCF5372 va 180 158 eMAG | y | 16KID | 32 POWSDR |y | 16cn. | 4-ch,32bit | 4-ch,16bit | 4 1
5 Up to 240 MHz, DDR/SDR 3 P o
= MCFsa72L S va 240 211 eMAC | J | 16KID | 32 e J | 16ch. | 4-ch.32-bit | 4-ch.,16-bit | 4 1
USB OTG (FS/HS), DDR/SDR ! )
MCF5373 S v3 180 158 eMAC | ¢ | 16KID | 32 e J | 16ch. | 4-ch,32-bit | 4-ch.16bit | 4 1
= MCF5373L v3 240 211 eMAC | ¢ | 1eKID | 32 Dg;ﬁ?f J | 16ch. | 4-ch,32-bit | 4-ch,16-bit | 4 1
MCF5407 Up to 220 Mz va | 162,220 | 316 MAC J ol 4 SDRSDRAM | | | 4-ch. | 2-ch,16-bit
MCF54450 V4m | 180,240 | 370 | MMU | eMAC | J | 16KID | 32 PORSR |y | ech. | a-ch. 32-bi 1
MCF54451 V4m | 180,240 | 370 | MMU | eMAC | ¢ | 16KID | 32 PORSOR |y | t6ch. | 4-ch. 32-bit 1
Up to 266 MHz, DDR/SDR
MCF54452 MMU, PCI, ATA, V4m | 200,266 | 410 | MMU | eMAC | | | 16KID | 32 e J | 16ch. | 4-ch. 32-bit 2
2x 10/100 Ethernet, DDR/SDR
MCF54453 USB OTG (HS), Vdm | 200,266 | 410 | MMU | eMAC | J | 16KVD | 32 i J | 16-ch. | d-ch, 32-bit 2
SRR DDR/SDR
MCF54454 Vd4m | 200,266 | 410 | MMU | eMAC | J | 16KVD | 32 e J | 16ch. | d-ch.,32-bit 2
MCF54455 V4m | 200,266 | 410 | MMU | eMAC | | | 16KID | 32 DSD;/RiII:\)/IR J | 16ch. | 4-ch., 32-bit 2
32K DDR/SDR -
MCF5470 Vde | 200 308 4 emac | g KD s ey J | 16ch. | 4-ch., 16-bit 2 2
32K DDR/SDR '
MCF5471 vae | 200 308 J o emac |y | FZKU g o J | 16ch. | 4-ch., 16-bit 2 2
Up to 266 MHz, 32K | DDR/SDR 3 .
MCF5472 eyt Vde | 200 308 4 ewac |y 2D e e J | 16ch. | 4-ch., 16-bit 2 1
2x 10/100 Ethernet, 32K DDR/SDR ’
MCF5473 pain Vde | 200 308 4 emac | g 3D e e J | 16ch. | 4-ch. 16-bit 2 1
32K DDR/SDR -
MCF5474 Vde | 266 410 J | emac | g KD g e J | 16ch. | d-ch., 16-bit 2 2
32K DDR/SDR -
MCF5475 vae | 266 410 J o emac |y | KU g o J | 16ch. | d-ch., 16-bit 2 2
DDR/SDR ’
MCF5480 Vde | 166 256 J | emac | ¢ 32 e J | 16ch. | d-ch, 16-bit 2 2
MCF5481 Vde | 166 256 J | emac |y 32 PORISOR | J | t6ch. | 4-ch, 16bit 2 2
Up to 266 MHz, DrbH
MCF5482 MMU, PCI, Ve | 166 256 J | emac | ¢ 32 e J | 16ch. | d-ch., 16-bit 2 1
2x 10/100 Ethernet, DDR/SDR
MCF5483 encryption, Vde | 166 256 J | emac | ¢ 32 i J | 16ch. | d-ch., 16-bit 2 1
CAN
DDR/SDR ’
MCF5484 Vde | 200 308 J | emac | 32 e J | 16ch. | 4-ch. 16-bit 2 2
DDR/SDR -
MCF5485 Vde | 200 308 J | emac | 32 e 16-ch. | 4-ch., 16-bit 2 2

*GPT may support PWM and/or DMA capabilities
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ColdFire MPU Product Summary Continued

UART/ ) 10K# FSRP ) : | Production-
Encryption usB CAN BC | USART/ | SPI | ADC Other GPIO| b ckage Operating | g, ;g | Evaluation | Unit | Low-Cost | Unit Ready
PSC/SCI Max Voltage Price Board FSRP Board FSRP e
1| 2uART QFP 160 33V $7.08 MS5206EC3E | §$549
LQFP 144, 1.6V, 3.3V
1| 3UART | aspI 30| A o Dokt $5.02 M5208EVBE | $349
QFP 160, 1.5V, 3.3V
1| 3UART | QsPI U ) S oV ooy $6.54
Full-Speed Touch
Device/Host/ | 1 1 3UART | DSPI | Screen, §p| o F'a,s"l'n 47 176 LQFP 125\\’, 1'8\\’,' $6.99
oTG 12-bit rossbar Switcl .5, 3.3
M52277EVB | $449
Full-Speed Touch | gp) Boot Flash, 1.5V, 1.8V,
DevicelHost/ | 1 | 1 | 3UART | DSPI | Screen, sh, | 55 | mAPBGA 196 2 10 $5.99
oTG 12-bit Crossbar Switch 2.5V, 3.3V
QFP 160,
1| 1| 3uART | aspI 16-ch. TPU 79| 1.5V, 3.3V $10.07 vezs | s
2 | 1| 3UART | aspI 32-ch. 6TPU 79 | WMAPBGA256 1.5, 3.3V $13.59 BOGE
M523XEVBE | $695 pooe | sos0
1 | 1| suart | aspi 16-ch. eTPU 81 MAPBGA 256 1.5V, 3.3V $13.00 s
J 2 | 1 | 3UART | asPI 16-ch. TPU 81 MAPBGA 256 1.5V, 3.3V $15.10
2 | 2UART | QSPI | 12bit | IDE Audio,’S | 49 LQFP 144 1.8V, 3.3V $9.30
M5249G3E | $649
2 | 2UART | QSPI | 12-bit | IDE Audio,”S | 64 | MAPBGA 160 1.8V,3.3V $9.79
High-Speed | IDE, Audio, I?S, USB MCF5251E-
dghSpeed | 2 | 2 | suART | QsPI | 12-bi S 60 | MAPBGA225 1.8V, 3.3V $9.08 Voo $950
HighSpeed | 5 | 2 | auaRT |asPi| 12it IDE, IS 60 | MAPBGA225 1.2V,3.3V $8.64 M5253EVBE | $680
1 | 3UART | QsPI 8| e 1.5V, 3.3V $7.38 M5270 | $249
S M5271EVBE | $649 | PROMOE, MOD5270
J 1| 3UART | aspI 8 e 1.5V, 3.3V $9.35 M5270PRO | $499
F”gjfceeed 2UART | QSPI PL'C’HTIEL% ot 48 MAPBGA 196 3.3V $8.71 M5272C3E | $649
F“E')'jgfeed 1| 3UART | QsPI 53 MAPBGA 196 (122‘6 SSX) $8.20
Ful-Speed 1| 3UART | asPI 74 | WMAPBGA256 (;gz gg’;) $10.31
Full-Speed 15V, 33V M5275EVBE | $649
J -Spec 1| 3UART | aspI 53 | MAPBGA 196 oy bt $10.31
Full-Speed 1.5V, 3.3V
J 1-Spec 1| 3uART | aspi 73 | MAPBGA256 oV ooy $12.32
1| 2uART 16 FQFP 208 3.3V $11.31 M5307G3E | $539
Full Host, SVGA LD, 1.5V, 3.3V
Full OTG 1 | 3UART | asA Crossbar Switch | 4 MAPBGA 196 (2.5V DDR) $6.49
Fﬂ:gi?f‘é%"/ 1| 3UART | aspI A, | 9% | MAPBGA 256 (12% Si:?;z/) $6.99 MS329EVBE | $699 MS5329AFE
Full Host, Full/ SVGA LCD, 1.5V, 3.3V
v High=otg | ' | 1 | SUART | QSPl Crossbar Switch | o4 | MAPBGA256 (2.5V DDR) $7.49
1 | 3uaRT | asPi Crossbar Switch | 46 QFP 160 (1223 gg’;) $5.99
oty 1 | 3UART | QsPI Crossbar Switch | 62 | MAPGBA 196 (12% ggg) $5.99
5V 3.8V M5373EVB $699
J 1| 3uART | aspi Crossbar Switch | 46 QFP 160 Bt $6.99
J 7l e, 1 | 3uaRT | aspi Crossbar Switch | 62 MAPBGA 196 1 829 $6.99
Full OTG (2.5V DDR)
1 UART,
1] o 16 FQFP 208 1.8Y,3.3V $19.10 M5407G3E | $649
Fﬂ:;‘,’fg.f(‘;"/ 1 | 3uART | DsPi SSl, SBF © | MAPBGAZS6 | ;\)fz‘"sﬁ;’m) $7.95
Full Host, Full/ 1.5V, 3.3V
J e 1 | 3UART | DsPI SSl, SBF o3 | wapeeazse | o (SRS | sess
gaEosiY 1 | 3uART | DsPI S8l SBF, PCI 132 | PTEPBGA360 | ;\)f’zv’sffg’m) $9.95
g o Buesi oL M54455EVB | $850 | M54451EVB | $299
J e e 1 | 3uART | DsPi SSl, SBF, PCI 132 | prepseaser | o doR SO | st0es
Fﬂ:gi??g.’?g" 1 | 3uART | DsPi SSI,SBF, PCLATA | 132 | PTEPBGA36 | ;\)}szv'sﬁfg/nm $12.95
Full Host, Full/ 1.5V, 3.3V
J T 1 | 3UART | DsPI SSI,SBF POLATA | 132 | PTEPBGA360 | (a8 s1aes
1| 4psc | DsPi PCI 93 PBGA 388 (;gz g'g;{') $16.55
J 1| apsc | pspi PCI 93 PBGA 388 (12% ggg) $19.48
1| 4psc | DsPI PCI 7 PBGA 388 (122‘6 Sg;‘/) $16.55 V5474
2.ov 008 MS47SEVBE | $850 | | M>.TL. | 350 | Ms47SCFEE
J 1| 4psc | DsPl PCI 77 PBGA 388 ooV oo $19.48
1| apsc | pspi PCI 93 PBGA 388 (;gz ggg) $18.56
J 1| apsc | pspi PCI 93 PBGA 388 (12‘2‘6 Sgg) $21.49
2 | 1| apsc | pspl PCI 93 PBGA 388 (123 SSX) $19.48
J 2 | 1| apsc | DsPI PCI 93 PBGA 388 (1223 S'g;') $22.41
2 | 1 4PSC | DSPI PCI 77 PBGA 388 (12% Sgg) $19.48 V5454 Vsl
J 2 | 1 4PSC | DSPI PCI 77 PBGA 388 1.5V 3.3V $22.41 M5485EVBE | $850 | | \tP e | 8350 | orer
2.5V DDR) b M5485HFEE
2 | 1| apsc | DsPI PCI 93 PBGA 388 (1223 ggr\:zl) $22.93
J 2 | 1| apsc | DsPI PCI 93 PBGA 388 (;gz ng) $25.85
For full orderable part numbers, visit freescale.com/ColdFire.
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I
32-bit ColdFire Third-Party Developer Resources

Everything you need. Just add your imagination.

Development Tools for ColdFire Families

Evaluation Boards and Development Kits

Freescale Semiconductor

freescale.com

Axiom axman.com
FSI Systems fsisys.com
Logic Product Development logicpd.com
NetBurner netburner.com

Intec Automation

steroidmicros.com

Real-Time Operating Systems (RTOSs)

Accelerated Technology/Mentor Graphics

acceleratedtechnology.com

eCosCentric ecoscentric.com
CMX Systems cmx.com
ExpressLogic rtos.com

Freescale MQX

freescale.com/magx

Green Hills Software, Inc. ghs.com

InterNiche Technologies iniche.com

Linux linux.com
MicroDigital smx-rtos.com

MQX Embedded mgxembedded.com
NetBurner netburner.com

Quadros Systems, Inc.

quadros.com

pClinux

uclinux.org

Compilers, Simulators, Debuggers

Accelerated Technology/Mentor Graphics

acceleratedtechnology.com

Freescale CodeWarrior Tools

freescale.com/CodeWarrior

GNU gnu.org

Green Hills Software, Inc. ghs.com

IAR jar.com

P&E Microcomputer Systems pemicro.com
NetBurner netburner.com

Stacks, Drivers, Translators

Accelerated Technology/Mentor Graphics

acceleratedtechnology.com

CMX Systems

cmx.com

ExpressLogic

rtos.com

Freescale freescale.com
Green Hills Software, Inc. ghs.com
InterNiche Technologies iniche.com
Ixxat ixxat.com
Micro APL microapl.com

Mocana Corporation

mocana.com

MQX Embedded

magxembedded.com

NetBurner

netburner.com

Quadros Systems, Inc.

quadros.com

Treck Inc.

treck.com

Specialized Tools

ASH WARE Inc. (eTPU)

ashware.com

Byte Craft Limited (eTPU)

bytecraft.com

Freescale (eTPU)

freescale.com

Nano-X (LCD)

microwindows.org

Swell Software (LCD)

swellsoftware.com

Segger (LCD)

segger.com
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Learn more: For current information about Freescale
products and documentation, please visit
freescale.com.
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