
For Internal Use Only Making the Difference
Daily

System Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     System Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Design Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asia

Future Electronics - System Design Center

FreescaleFreescaleFreescaleFreescale Technology Forum Technology Forum Technology Forum Technology Forum ---- 2008200820082008

Future Solutions onFuture Solutions onFuture Solutions onFuture Solutions on
Automotive & Industrial ApplicationAutomotive & Industrial ApplicationAutomotive & Industrial ApplicationAutomotive & Industrial Application



Making the Difference
Daily

System Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     System Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Design Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asia

Introduction to Future SDCIntroduction to Future SDC
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Three LocationsThree LocationsThree LocationsThree Locations

� Hong KongHong KongHong KongHong Kong

＊Operations & management office 

� ShenzhenShenzhenShenzhenShenzhen

＊NPI, customer project development

＊Focus on digital consumer, 

industrial, automotive, High power 

LED lighting and power 

management applications

� Mumbai/Mumbai/Mumbai/Mumbai/PunePunePunePune

＊Focus on automotive solution

＊Software development center

System Design Center (SDC)System Design Center (SDC)System Design Center (SDC)System Design Center (SDC)
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Various ServicesVarious ServicesVarious ServicesVarious Services

� Customer Specific Projects Customer Specific Projects Customer Specific Projects Customer Specific Projects 

＊Provide fast, time-to-market solutions according to 

customer specifications

� End System DevelopmentEnd System DevelopmentEnd System DevelopmentEnd System Development

＊Target applications with multi-customer markets

＊Support customers with turnkey designs

� Supplier New Products Introduction (NPI)Supplier New Products Introduction (NPI)Supplier New Products Introduction (NPI)Supplier New Products Introduction (NPI)

＊Focus on key suppliers’ newly introduced product devices 

family

＊To be the premier product launch program in the industry

＊Reference design, badge board/demo board and 

promotional flier

SDC ServicesSDC ServicesSDC ServicesSDC Services
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System Level Design ServiceSystem Level Design ServiceSystem Level Design ServiceSystem Level Design Service

P
L
D

P
o
w
e
r

M
C
U

S
y
s
te
m
 D
e
s
ig
n

L
ig
h
ti
n
g

FSL, CYP, MCP, NXP, STM, 

IR, NSC, ALT, LML..

System Level Solution

Customized Prj.

Motor Control

Automotive

……



Making the Difference
Daily

System Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     System Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Design Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asia

Market FocusMarket FocusMarket FocusMarket Focus

Digital ConsumerDigital ConsumerDigital ConsumerDigital Consumer IndustrialIndustrialIndustrialIndustrial

AutomotiveAutomotiveAutomotiveAutomotive
LightingLightingLightingLighting
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� White goods – Capsense 

� Photo Frame - Capsense

� Speaker System (Class-D)

� Telephone Voice Recorder

� Battery Chargers
＊ NiMH / NiCd,

＊ Li-ion

＊ Lead Acid

Digital Consumer ApplicationsDigital Consumer ApplicationsDigital Consumer ApplicationsDigital Consumer Applications

Photo Frame Photo Frame Photo Frame Photo Frame ---- CapsenseCapsenseCapsenseCapsenseBattery ChargerBattery ChargerBattery ChargerBattery Charger
Telephone Voice Telephone Voice Telephone Voice Telephone Voice 

RecorderRecorderRecorderRecorder
Speaker SystemSpeaker SystemSpeaker SystemSpeaker System

Digital ConsumerDigital ConsumerDigital ConsumerDigital Consumer

White GoodsWhite GoodsWhite GoodsWhite Goods
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� Industrial Power Supply

＊ AC – DC (500W-2000W)

＊DC – DC (5W-150W)

� Motor Control System

＊ AC Induction Motor 

Control

＊ BLDC Motor Control

＊ PMSM Motor Control

Industrial ApplicationsIndustrial ApplicationsIndustrial ApplicationsIndustrial Applications

500W SMPS with PFC500W SMPS with PFC500W SMPS with PFC500W SMPS with PFC Motor ControlMotor ControlMotor ControlMotor Control MC control boardMC control boardMC control boardMC control board SMPS for Sub WooferSMPS for Sub WooferSMPS for Sub WooferSMPS for Sub Woofer

IndustrialIndustrialIndustrialIndustrial

DCDCDCDC----DC ModuleDC ModuleDC ModuleDC Module
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� Digital CDI, DCI

� Digital Dashboard

� Engine Monitoring System

� Window Lift Control with Anti-Pinch

� Car Reverse Parking Sensor System

� Passive Keyless Entry (PKE)

Automotive ApplicationsAutomotive ApplicationsAutomotive ApplicationsAutomotive Applications

Hour MeterHour MeterHour MeterHour Meter DashboardDashboardDashboardDashboard

AutomotiveAutomotiveAutomotiveAutomotive

WLWLWLWL DashboardDashboardDashboardDashboard CDICDICDICDI Car Reverse sysCar Reverse sysCar Reverse sysCar Reverse sys
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� LED backlighting

� Digital Lighting Control System 
＊ DMX512

� LED Wall

� Luxeon Driver
＊ AC/DC

＊ DC/DC

� Table Lamp

� Street Lamp

� DRL, Fog Lamp

� MR16, GU10..

Lighting ApplicationsLighting ApplicationsLighting ApplicationsLighting Applications

LED BacklightingLED BacklightingLED BacklightingLED Backlighting Exterior LightingExterior LightingExterior LightingExterior Lighting Table LampTable LampTable LampTable Lamp GU10GU10GU10GU10

LightingLightingLightingLighting

DRLDRLDRLDRL
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Automotive SegmentsAutomotive SegmentsAutomotive SegmentsAutomotive SegmentsAutomotive SegmentsAutomotive SegmentsAutomotive SegmentsAutomotive Segments

There are four major segments are 
classified in automotive electronics :

• Powertrain System

• Body and Chassis

• Safety

• Infotainment
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Future Technical Supporting for Future Technical Supporting for 

Automotive customersAutomotive customers
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Future Technical supportingFuture Technical supportingFuture Technical supportingFuture Technical supporting

Technical support for customersTechnical support for customersTechnical support for customersTechnical support for customers’’’’ automotive automotive automotive automotive 
projectsprojectsprojectsprojects

� Internal TSM support
＊Project is developed by customer.

� Internal SDC support
＊Project is developed by Future SDC team.

� External Design House support
＊Limited resource inside SDC team or new 
technology project needs external resource 
support.
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Future Automotive SolutionsFuture Automotive Solutions
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New focus automotive projectsNew focus automotive projectsNew focus automotive projectsNew focus automotive projects

• Tire Pressure Monitoring System 

(TPMS)

• Infotainment

• Body Control Module

• Passive Keyless Entry (PKE)
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TPMS solutionTPMS solutionTPMS solutionTPMS solutionTPMS solutionTPMS solutionTPMS solutionTPMS solution

� Market demand will be Market demand will be Market demand will be Market demand will be 

increase very fast in 2008.increase very fast in 2008.increase very fast in 2008.increase very fast in 2008.

� Market expected high Market expected high Market expected high Market expected high 

integrated solution in TPMS integrated solution in TPMS integrated solution in TPMS integrated solution in TPMS 

which included Motion sensor, which included Motion sensor, which included Motion sensor, which included Motion sensor, 

pressure sensor, temperature pressure sensor, temperature pressure sensor, temperature pressure sensor, temperature 

sensor, 8sensor, 8sensor, 8sensor, 8----bit MCU and RF chip.bit MCU and RF chip.bit MCU and RF chip.bit MCU and RF chip.

� Few suppliers with high Few suppliers with high Few suppliers with high Few suppliers with high 

integrated TPMS solution in integrated TPMS solution in integrated TPMS solution in integrated TPMS solution in 

market, Freescale MPXY8300 market, Freescale MPXY8300 market, Freescale MPXY8300 market, Freescale MPXY8300 

series is high integrated series is high integrated series is high integrated series is high integrated 

solution.solution.solution.solution.
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TPMS System Block DiagramTPMS System Block DiagramTPMS System Block DiagramTPMS System Block Diagram
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Body Control Modules (BCM)Body Control Modules (BCM)

� Based on MCU, driver, interface and analog Based on MCU, driver, interface and analog Based on MCU, driver, interface and analog Based on MCU, driver, interface and analog 
productsproductsproductsproducts

---- Freescale 8 bits, 16 bits microFreescale 8 bits, 16 bits microFreescale 8 bits, 16 bits microFreescale 8 bits, 16 bits micro----controller and IDC controller and IDC controller and IDC controller and IDC 

---- Power Actuator Power Actuator Power Actuator Power Actuator ---- HS SW, LS SW and HHS SW, LS SW and HHS SW, LS SW and HHS SW, LS SW and H----bridgebridgebridgebridge

---- Integrated interface driversIntegrated interface driversIntegrated interface driversIntegrated interface drivers

� BCM products with CAN / LIN bus interface:BCM products with CAN / LIN bus interface:BCM products with CAN / LIN bus interface:BCM products with CAN / LIN bus interface:

---- MirrorMirrorMirrorMirror

---- Power window with AntiPower window with AntiPower window with AntiPower window with Anti----pinchpinchpinchpinch

---- Power lockPower lockPower lockPower lock

---- SunroofSunroofSunroofSunroof

---- HVAC with IR controlHVAC with IR controlHVAC with IR controlHVAC with IR control

---- Auto FrontAuto FrontAuto FrontAuto Front----lighting System (AFS)lighting System (AFS)lighting System (AFS)lighting System (AFS)

---- Intelligent wiperIntelligent wiperIntelligent wiperIntelligent wiper

---- Advanced DashboardAdvanced DashboardAdvanced DashboardAdvanced Dashboard
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BCMBCMBCMBCM---- AntiAntiAntiAnti----pinch Power Windowpinch Power Windowpinch Power Windowpinch Power Window

� Using Freescale IDC chip 

MM908E624

� Simplest solution only has two 

chips, another is memory chip 

only for parameters storage.

� Employed two Hall Effect 

switches and a resistive current 

sensor as the position and 

motor current detection 

devices.

� Most of the Automotive 

requested protections are 

implemented into the circuitry.
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Block Diagram for the AntiBlock Diagram for the AntiBlock Diagram for the AntiBlock Diagram for the Anti----pinch Power Windowpinch Power Windowpinch Power Windowpinch Power Window

Freescale

MM908E624

EEPROM

Motor

UP DOWN

LIN Bus

Relay1

Relay2

12V Battery

Hall

Hall

AntiAntiAntiAnti----pinch Power Window pinch Power Window pinch Power Window pinch Power Window ………… cont.cont.cont.cont.
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BCMBCMBCMBCM---- Rain SensorRain SensorRain SensorRain Sensor

� Designed with Freescale 9S08EL 

microcontroller

� Using High power IR emitters and 

IR sensors.

� Built-in with LIN bus 2.0 interface 

which link up with wiper control.

� Required optical design the for both 

rain sensing and light sensing.

� Performance depend on the 

software algorithm according to the 

data from IR detectors and light 

detectors.
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Passive Keyless Entry (PKE)Passive Keyless Entry (PKE)Passive Keyless Entry (PKE)Passive Keyless Entry (PKE)Passive Keyless Entry (PKE)Passive Keyless Entry (PKE)Passive Keyless Entry (PKE)Passive Keyless Entry (PKE)

� Based on RFIC and RFID 

chips with Future’s In-house 

development.

� Included RF and LF 

technologies.

� Encryption is used for ID 

code and data security. 

� Work with some potential 

customers to develop the 

PKE project.
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PKE Block DiagramPKE Block DiagramPKE Block DiagramPKE Block Diagram
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125KHz LF

3D antenna 

Switches 

& battery

125KHz LF

1D antenna 

125KHz LF

1D antenna 

RF receiver

MCU

Freescale

S12X

CAN / LIN 

interface 

Up to 7 antennas

Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) …………………… cont.cont.cont.cont.cont.cont.cont.cont.
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Freescale S12X MCU is employed

PKE ReceiverPKE ReceiverPKE ReceiverPKE Receiver
� 16 bits Freescale 9S12X control the 
performance.

� Operation Voltage : 10V ~ 16V DC

� Operation Temperature : -40°C ~ 85°C

� With seven 125KHz LF interface 
transceivers.

� 1D 125KHz LF antenna located at 
different locations,

� RF receiver with ISM band frequency 
range.

� Optional with CAN Bus which interface 
with Engine Control Module (ECM) for 
Start/Stop button interface.

Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) Passive Keyless Entry (PKE) …………………… cont.cont.cont.cont.cont.cont.cont.cont.
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Car InfotainmentCar InfotainmentCar InfotainmentCar Infotainment

� Use Freescale ARM base Use Freescale ARM base Use Freescale ARM base Use Freescale ARM base 

processors as HW platform. processors as HW platform. processors as HW platform. processors as HW platform. 

� Target Microsoft Automotive Target Microsoft Automotive Target Microsoft Automotive Target Microsoft Automotive 

O/S to develop the automotive O/S to develop the automotive O/S to develop the automotive O/S to develop the automotive 

Infotainment solution.Infotainment solution.Infotainment solution.Infotainment solution.

� Add advanced automotive Add advanced automotive Add advanced automotive Add advanced automotive 

features into one platform.features into one platform.features into one platform.features into one platform.

� Included Navigation, TMC, Included Navigation, TMC, Included Navigation, TMC, Included Navigation, TMC, 

Video, Audio, Vehicle Video, Audio, Vehicle Video, Audio, Vehicle Video, Audio, Vehicle 

information, Safety information information, Safety information information, Safety information information, Safety information 

and communication.and communication.and communication.and communication.

� Easy to add new features on Easy to add new features on Easy to add new features on Easy to add new features on 

the platform by software.the platform by software.the platform by software.the platform by software.
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Car Infotainment Car Infotainment Car Infotainment Car Infotainment ………… cont.cont.cont.cont.

i.MX 31 / 35 / 37 CPU

Multi-media Hardware interface

(GPS module, DMB module and etc.)

Car Audio , DVD and Tuner Hardware

Power Supply Module

Operation System

Microsoft WinCE 5.0 / Automotive 5.0

Customer Application Program interface

Software part

Hardware part

6.95" LCD Display module

With touch panel

(Resolution QVGA 800 x 480)

CAN Bus interface

Flexray / MOST interface

Support Dual LCD interface

Functional block diagram of Car Infotainment System
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IDH solution
� Future’s IDH has a completed 

prototype based on Freescale i-MX31 

and WinCE5.0

� The car infotainment prototype 

included:

– Navigation - GPS

– Mobile TV – DMB

– Multimedia – MP3, MP4,JPEG 

playback

– DVD playback

– Car Audio and sound DSP control

– Feature Setting

� With 6.95” LCD display

Car Infotainment Car Infotainment Car Infotainment Car Infotainment ………… cont.cont.cont.cont.
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Advanced Automotive ProjectsAdvanced Automotive ProjectsAdvanced Automotive ProjectsAdvanced Automotive ProjectsAdvanced Automotive ProjectsAdvanced Automotive ProjectsAdvanced Automotive ProjectsAdvanced Automotive Projects

� Rear Parking Camera 

with parking assistance

� Night Vision

� Airbag with seat 

occupant

� Driver assistance 

system

� ……
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Future Future i.MXi.MX Solution SupportSolution Support
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FreescaleFreescaleFreescaleFreescale i.MXi.MXi.MXi.MX PerformancePerformancePerformancePerformance
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FreescaleFreescaleFreescaleFreescale i.MXi.MXi.MXi.MX ApplicationApplicationApplicationApplication
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Future Future Future Future i.MXi.MXi.MXi.MX Support ModelsSupport ModelsSupport ModelsSupport Models

FutureFutureFutureFuture

S/W SolutionS/W SolutionS/W SolutionS/W Solution

MultimediaMultimediaMultimediaMultimedia

SolutionSolutionSolutionSolution

CodecCodecCodecCodec

SolutionSolutionSolutionSolution

TechnicalTechnicalTechnicalTechnical

SupportSupportSupportSupport

Platform SolutionPlatform SolutionPlatform SolutionPlatform Solution

WinCEWinCEWinCEWinCE

LinuxLinuxLinuxLinux

Demo BoardsDemo BoardsDemo BoardsDemo Boards
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Future Future Future Future i.MXi.MXi.MXi.MX Technical Support Technical Support Technical Support Technical Support ………… contcontcontcont

Supported SystemSupported SystemSupported SystemSupported System

� i.MX27/31/32

� WinCE 5.0 & 6.0 O/S

� Linux 2.6 O/S

CommunicationCommunicationCommunicationCommunication

� Support Video & Audio Codec

� T-DMB, CMMB, TVB-T

Supported Supported Supported Supported CodecCodecCodecCodec

�Video codec: DivX 3/4/5

�MPEG1/2/4, H.264

�Still image: JPG/BMP,GIF

�Audio codec: 

MP3,AC3,WMA,WMV,AAC

�Multimedia files: 

AVI,WMV,ASF etc.
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FreescaleFreescaleFreescaleFreescale i.MX27 Multimedia Libraryi.MX27 Multimedia Libraryi.MX27 Multimedia Libraryi.MX27 Multimedia Library

VPU codec software package 

- with standard c-callable API
WinCE Platform:WinCE Platform:WinCE Platform:WinCE Platform:

– DShowDShowDShowDShow filter wrapper for H.264 BP decoder filter wrapper for H.264 BP decoder filter wrapper for H.264 BP decoder filter wrapper for H.264 BP decoder 

– DShowDShowDShowDShow filter wrapper for H.264 BP encoder filter wrapper for H.264 BP encoder filter wrapper for H.264 BP encoder filter wrapper for H.264 BP encoder 

– DShowDShowDShowDShow filter wrapper for MPEGfilter wrapper for MPEGfilter wrapper for MPEGfilter wrapper for MPEG----4 SP/H.263 P3 4 SP/H.263 P3 4 SP/H.263 P3 4 SP/H.263 P3 
decoder decoder decoder decoder 

– DShowDShowDShowDShow filter wrapper MPEGfilter wrapper MPEGfilter wrapper MPEGfilter wrapper MPEG----4 SP/H.263 P3 4 SP/H.263 P3 4 SP/H.263 P3 4 SP/H.263 P3 
encoder encoder encoder encoder 

– MP4 MP4 MP4 MP4 demuxerdemuxerdemuxerdemuxer that supports H.264 or MPEGthat supports H.264 or MPEGthat supports H.264 or MPEGthat supports H.264 or MPEG----4 4 4 4 
and AAC or MP3 streams.and AAC or MP3 streams.and AAC or MP3 streams.and AAC or MP3 streams.
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Linux Platform:Linux Platform:Linux Platform:Linux Platform:

– GstreamerGstreamerGstreamerGstreamer pluginpluginpluginplugin for H.264 BP decoder for H.264 BP decoder for H.264 BP decoder for H.264 BP decoder 

– GStreamerGStreamerGStreamerGStreamer pluginpluginpluginplugin for H.264 BP encoder for H.264 BP encoder for H.264 BP encoder for H.264 BP encoder 

– GStreamerGStreamerGStreamerGStreamer pluginpluginpluginplugin for MPEGfor MPEGfor MPEGfor MPEG----4 SP/H.263 P3 4 SP/H.263 P3 4 SP/H.263 P3 4 SP/H.263 P3 

decoder decoder decoder decoder 

– GStreamerGStreamerGStreamerGStreamer pluginpluginpluginplugin for MPEGfor MPEGfor MPEGfor MPEG----4 SP/H.263 P3 4 SP/H.263 P3 4 SP/H.263 P3 4 SP/H.263 P3 

encoder encoder encoder encoder 

– AVI AVI AVI AVI demuxerdemuxerdemuxerdemuxer that supports H.264 or MPEGthat supports H.264 or MPEGthat supports H.264 or MPEGthat supports H.264 or MPEG----4 4 4 4 

and MP3 streams and MP3 streams and MP3 streams and MP3 streams 

– MP4 MP4 MP4 MP4 demuxerdemuxerdemuxerdemuxer that supports H.264 or MPEGthat supports H.264 or MPEGthat supports H.264 or MPEGthat supports H.264 or MPEG----4 4 4 4 

and AAC or MP3 streamsand AAC or MP3 streamsand AAC or MP3 streamsand AAC or MP3 streams

FreescaleFreescaleFreescaleFreescale i.MX27 Multimedia Libraryi.MX27 Multimedia Libraryi.MX27 Multimedia Libraryi.MX27 Multimedia Library
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i.MX31 Codeci.MX31 Codeci.MX31 Codeci.MX31 Codec

LINUX 2.6 MX31 WinCE 5.0 MX31 WinCE 6.0 MX31

A/V releases ADS/PDK ADS/PDK ADS/PDK

Release 2 21-Dec-07 21-Dec-07 21-Dec-07

AAC LC playback AAC LC playback AAC LC playback

Enhanced aacPlus playback Enhanced aacPlus playback Enhanced aacPlus playback

MP3 playback MP3 playback MP3 playback

MP3 record MP3 record MP3 record

WMA Standard playback WMA Standard playback WMA Standard playback

WMA Lossless playback WMA Lossless playback WMA Lossless playback

WMAPro playback WMAPro playback WMAPro playback

MP4 (MPEG-4+AAC) playback MP4 (MPEG-4+AAC) playback MP4 (MPEG-4+AAC) playback

MP4 (H.264+AAC) playback MP4 (H.264+AAC) playback MP4 (H.264+AAC) playback

AVI (H.264+MP3) playback AVI (H.264+MP3) playback AVI (H.264+MP3) playback

AVI (MPEG-4+MP3) playback AVI (MPEG-4+MP3) playback AVI (MPEG-4+MP3) playback

MP4 (MPEG-4+MP3) playback MP4 (MPEG-4+MP3) playback MP4 (MPEG-4+MP3) playback

M4A playback M4A playback M4A playback

M4V playback M4V playback M4V playback

MPEG-4/H.263 record MPEG-4/H.263 record MPEG-4/H.263 record

WMV/ASF playback WMV/ASF playback WMV/ASF playback

MPEG-2 MP playback JPEG display JPEG display

JPEG display

BMP display

PNG display

GIF display

V4L Source
V4L Sink (Display)

Release 2.1 1-Feb-08 1-Feb-08 1-Feb-08

Same as Release 2 (improved) Same as Release 2 (improved) Same as Release 2 (improved)

SDK 1.2

MM SOFTWARE CODECS - SDK DEVELOPMENT PLAN
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i.MX31 Demo Specificationi.MX31 Demo Specificationi.MX31 Demo Specificationi.MX31 Demo Specification

� Support Wince 5.0&6.0 platform.
� Support DDR,SLC NAND.
� Support MC13783 power management.
� Support HDD,SD.
� Support USB OTG&HOST
� Support CMOS sensor, TV in/out, DMB.
� Support MPEG4,H.264, AVI,WMV, 

WMA,MP3 etc. video & audio Codec.
� Support to play TDMB contents.
� Support to develop application programs 

base Wince5.0 & 6.0
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i.MX32 Demo Specificationi.MX32 Demo Specificationi.MX32 Demo Specificationi.MX32 Demo Specification

� Support Wince 5.0&6.0 platform.
� Support DDR,MLC NAND.
� Support MC13783 power management.
� Support HDD,SD.
� Support USB OTG&HOST
� Support CMOS sensor, TV in/out, DMB.
� Support MPEG4,H.264, AVI,WMV, 

WMA,MP3 etc. video & audio Codec.
� Support to play TDMB contents.
� Support application program developing 

base Wince5.0&6.0
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FreescaleFreescaleFreescaleFreescale i.MXi.MXi.MXi.MX Platform: ADS,PDKPlatform: ADS,PDKPlatform: ADS,PDKPlatform: ADS,PDK

Freescale ADS Development Platform

Freescale PDK Development Platform
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FreescaleFreescaleFreescaleFreescale i.MXi.MXi.MXi.MX BSP StatusBSP StatusBSP StatusBSP Status

AvailableAvailableAvailableAvailable

AvailableAvailableAvailableAvailable

AvailableAvailableAvailableAvailable

AvailableAvailableAvailableAvailable

Win CE Win CE Win CE Win CE 

4.24.24.24.2

2.42.42.42.4ADSADSADSADSMXLMXLMXLMXL

2.42.42.42.4ADSADSADSADSMXSMXSMXSMXS

2.42.42.42.4AvailableAvailableAvailableAvailableADSADSADSADSMX21S MX21S MX21S MX21S 

2.62.62.62.6AvailableAvailableAvailableAvailableAvailableAvailableAvailableAvailableADS/D501ADS/D501ADS/D501ADS/D501MX27 (Rev 2.1)MX27 (Rev 2.1)MX27 (Rev 2.1)MX27 (Rev 2.1)

2.62.62.62.6AvailableAvailableAvailableAvailableAvailableAvailableAvailableAvailableADSADSADSADSMX32MX32MX32MX32

2.62.62.62.6AvailableAvailableAvailableAvailableAvailableAvailableAvailableAvailableADS/PDKADS/PDKADS/PDKADS/PDKMX31 (Rev 2.0)MX31 (Rev 2.0)MX31 (Rev 2.0)MX31 (Rev 2.0)

2.62.62.62.6AvailableAvailableAvailableAvailableAvailableAvailableAvailableAvailableADSADSADSADSMX27 (Rev 2.1)MX27 (Rev 2.1)MX27 (Rev 2.1)MX27 (Rev 2.1)

2.42.42.42.4AvailableAvailableAvailableAvailableADSADSADSADSMX21MX21MX21MX21

LinuxLinuxLinuxLinuxWinCE6.0WinCE6.0WinCE6.0WinCE6.0WinCE5.0WinCE5.0WinCE5.0WinCE5.0ToolToolToolToolDeviceDeviceDeviceDevice
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Future Industrial Application Future Industrial Application 

on BLDC Motor Controlon BLDC Motor Control
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Permanent Magnet Motor ControlPermanent Magnet Motor ControlPermanent Magnet Motor ControlPermanent Magnet Motor Control

E

i

KeyKeyKeyKey Characteristics:Characteristics:Characteristics:Characteristics:
�High ratio of torque and inertiaHigh ratio of torque and inertiaHigh ratio of torque and inertiaHigh ratio of torque and inertia

�High power densityHigh power densityHigh power densityHigh power density

�High efficiencyHigh efficiencyHigh efficiencyHigh efficiency

�Easy maintenance etc.Easy maintenance etc.Easy maintenance etc.Easy maintenance etc.

RotorRotorRotorRotor

StatorStatorStatorStator

Normally, PM motor are classified into BLDC and PMSM

DifferenceDifferenceDifferenceDifference::::
�BLDC has trapezoid Back EMFBLDC has trapezoid Back EMFBLDC has trapezoid Back EMFBLDC has trapezoid Back EMF

& square waveform drive current& square waveform drive current& square waveform drive current& square waveform drive current

�PMSM has PMSM has PMSM has PMSM has approximatelyapproximatelyapproximatelyapproximately sinusoid Back EMFsinusoid Back EMFsinusoid Back EMFsinusoid Back EMF

& sinusoid drive current& sinusoid drive current& sinusoid drive current& sinusoid drive current

E

i
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PMPMPMPM Motor ControlMotor ControlMotor ControlMotor Control

BLDC keyBLDC keyBLDC keyBLDC key Characteristics:Characteristics:Characteristics:Characteristics:
�Clean, fast, no sparksClean, fast, no sparksClean, fast, no sparksClean, fast, no sparks

�Smoother accelerationSmoother accelerationSmoother accelerationSmoother acceleration

�A longer life than brushed dc motorA longer life than brushed dc motorA longer life than brushed dc motorA longer life than brushed dc motor

BLDC Motor principle:BLDC Motor principle:BLDC Motor principle:BLDC Motor principle:

�Detecting rotor positionDetecting rotor positionDetecting rotor positionDetecting rotor position

�Two phases stator windings are fed by dc voltageTwo phases stator windings are fed by dc voltageTwo phases stator windings are fed by dc voltageTwo phases stator windings are fed by dc voltage

�Two phases stator current produce stator fluxTwo phases stator current produce stator fluxTwo phases stator current produce stator fluxTwo phases stator current produce stator flux

�Rotor flux interacts with stator flux to produce Rotor flux interacts with stator flux to produce Rotor flux interacts with stator flux to produce Rotor flux interacts with stator flux to produce 
torquetorquetorquetorque

PMSM keyPMSM keyPMSM keyPMSM key Characteristics:Characteristics:Characteristics:Characteristics:
�Lower noiseLower noiseLower noiseLower noise

�Greater efficiencyGreater efficiencyGreater efficiencyGreater efficiency

PMSM Motor principle:PMSM Motor principle:PMSM Motor principle:PMSM Motor principle:

�Detecting rotor positionDetecting rotor positionDetecting rotor positionDetecting rotor position

�Stator windings are fed by 3Stator windings are fed by 3Stator windings are fed by 3Stator windings are fed by 3----phase AC voltagephase AC voltagephase AC voltagephase AC voltage

�Stator current produce rotating stator fluxStator current produce rotating stator fluxStator current produce rotating stator fluxStator current produce rotating stator flux

�Rotor flux interacts with stator flux to produce Rotor flux interacts with stator flux to produce Rotor flux interacts with stator flux to produce Rotor flux interacts with stator flux to produce 

torquetorquetorquetorque

�Rotor does keep up with stator rotating fluxRotor does keep up with stator rotating fluxRotor does keep up with stator rotating fluxRotor does keep up with stator rotating flux
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56F8000 Series56F8000 Series56F8000 Series56F8000 Series
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56F8000 Series56F8000 Series56F8000 Series56F8000 Series
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56F8000 Series56F8000 Series56F8000 Series56F8000 Series
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56F8000 Series56F8000 Series56F8000 Series56F8000 Series
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Future Motor Control SolutionsFuture Motor Control SolutionsFuture Motor Control SolutionsFuture Motor Control Solutions

BLDC & PMSM Motor Control Applications:BLDC & PMSM Motor Control Applications:BLDC & PMSM Motor Control Applications:BLDC & PMSM Motor Control Applications:

� BLDC Motor Control for Industrial Fan SystemBLDC Motor Control for Industrial Fan SystemBLDC Motor Control for Industrial Fan SystemBLDC Motor Control for Industrial Fan System

� Portable Portable Portable Portable SensorlessSensorlessSensorlessSensorless BLDC Motor ControlBLDC Motor ControlBLDC Motor ControlBLDC Motor Control

� SensorlessSensorlessSensorlessSensorless PMSM for AirPMSM for AirPMSM for AirPMSM for Air----conditioner Fan Controlconditioner Fan Controlconditioner Fan Controlconditioner Fan Control
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BLDC Motor Control for BLDC Motor Control for BLDC Motor Control for BLDC Motor Control for 
Industrial Fan SystemIndustrial Fan SystemIndustrial Fan SystemIndustrial Fan System

DriveDriveDriveDrive CharacteristicsCharacteristicsCharacteristicsCharacteristics::::

�Wide range I/P: 86~275Vac

�Power factor: >0.99 under full load condition

�DC Bus Voltage: 400Vdc

�Control Algorithm: six step commutation control

Closed loop (speed loop and current loop)

�Accuracy: high

MotorMotorMotorMotor CharacteristicsCharacteristicsCharacteristicsCharacteristics::::

�Motor Type: 3Motor Type: 3Motor Type: 3Motor Type: 3----phase BLDC motorphase BLDC motorphase BLDC motorphase BLDC motor

�Speed range: 0 ~ 1,500 rpmSpeed range: 0 ~ 1,500 rpmSpeed range: 0 ~ 1,500 rpmSpeed range: 0 ~ 1,500 rpm

�Power rating: 250 WattPower rating: 250 WattPower rating: 250 WattPower rating: 250 Watt

�Rated voltage: 380VdcRated voltage: 380VdcRated voltage: 380VdcRated voltage: 380Vdc
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Converter Inverter

Controller
Power 

Supply

Hall sensors
Resolver
Encoder

MotorMotorMotorMotor

Conductivity
RS232,RS485,
Ethernet, CAN

ProfiBus...

AC Line DC Bus

PWMFault
Current
Voltage

Motor Control Block Diagram

Speed
Position

(Optional)(Optional)(Optional)(Optional)



Making the Difference
Daily

System Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     SystSystem Design Center Asia     System Design Center Asia     System Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Dem Design Center Asia     System Design Center Asia     System Design Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asiaesign Center Asia     System Design Center Asia

Remote Control Software Features:Remote Control Software Features:Remote Control Software Features:Remote Control Software Features:

�Set the Operating Fan Motor SpeedSet the Operating Fan Motor SpeedSet the Operating Fan Motor SpeedSet the Operating Fan Motor Speed

�Set the Maximum Fan Motor Speed Set the Maximum Fan Motor Speed Set the Maximum Fan Motor Speed Set the Maximum Fan Motor Speed 

�Set the motor direction (Clockwise or Set the motor direction (Clockwise or Set the motor direction (Clockwise or Set the motor direction (Clockwise or 
counter clockwise) counter clockwise) counter clockwise) counter clockwise) 

�Set PWM parametersSet PWM parametersSet PWM parametersSet PWM parameters

BLDC Motor Control for BLDC Motor Control for BLDC Motor Control for BLDC Motor Control for 
Industrial Fan System Industrial Fan System Industrial Fan System Industrial Fan System ………… cont.cont.cont.cont.
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SensorlessSensorlessSensorlessSensorless PMSM Solution forPMSM Solution forPMSM Solution forPMSM Solution for
AirAirAirAir----conditioning Fan Controlconditioning Fan Controlconditioning Fan Controlconditioning Fan Control

Remote Software Features:Remote Software Features:Remote Software Features:Remote Software Features:
�Operating Speed Setting

�Start/Stop Control 

�Actual Speed Feedback

�Protection State Display

�Serial Interface Setting

Hardware Features:Hardware Features:Hardware Features:Hardware Features:

�800~1000W PFC Power

�400Vdc BUS Voltage 

�Sensorless DTC control

�Closed loop speed control

�Remote control through RS232
Air Conditioner Fan Speed ControlAir Conditioner Fan Speed ControlAir Conditioner Fan Speed ControlAir Conditioner Fan Speed Control

Actual Fan Speed:Actual Fan Speed:Actual Fan Speed:Actual Fan Speed: rpmrpmrpmrpmNormalNormalNormalNormal OvercurrentOvercurrentOvercurrentOvercurrent Lost SyncLost SyncLost SyncLost Sync OverheatOverheatOverheatOverheat OvervoltageOvervoltageOvervoltageOvervoltage UndervoltageUndervoltageUndervoltageUndervoltage OverloadOverloadOverloadOverload
StartStartStartStart StopStopStopStop Enter SpeedEnter SpeedEnter SpeedEnter Speed:::: rpmrpmrpmrpm

Serial Port ConfiguSerial Port ConfiguSerial Port ConfiguSerial Port ConfigurererereSelect RS232 PortSelect RS232 PortSelect RS232 PortSelect RS232 Port Baud RateBaud RateBaud RateBaud Rate ConnectConnectConnectConnect DisconnectDisconnectDisconnectDisconnect
StatusStatusStatusStatus
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PMSMPMSMPMSMPMSM

ProtectionProtectionProtectionProtection
-OC, OV, UV

-Temperature etc.

PFCPFCPFCPFCEMIEMIEMIEMI

FilterFilterFilterFilter

RS232RS232RS232RS232PC

Position and Speed

AC/DCAC/DCAC/DCAC/DC

V1

V2

V3

DACDACDACDAC

DSCDSCDSCDSC

FreescaleFreescaleFreescaleFreescale

MC56F8013MC56F8013MC56F8013MC56F8013

IPMIPMIPMIPM

IRIRIRIR

IRAMX16UP60AIRAMX16UP60AIRAMX16UP60AIRAMX16UP60A

SensorlessSensorlessSensorlessSensorless PMSM Solution forPMSM Solution forPMSM Solution forPMSM Solution for
AirAirAirAir----conditioning Fan Controlconditioning Fan Controlconditioning Fan Controlconditioning Fan Control … cont.
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SensorlessSensorlessSensorlessSensorless BLDC Motor Control BLDC Motor Control BLDC Motor Control BLDC Motor Control 
for Portable Applicationfor Portable Applicationfor Portable Applicationfor Portable Application

Future Portable BLDC Motor ControlFuture Portable BLDC Motor ControlFuture Portable BLDC Motor ControlFuture Portable BLDC Motor ControlFuture Portable BLDC Motor ControlFuture Portable BLDC Motor ControlFuture Portable BLDC Motor ControlFuture Portable BLDC Motor Control

EvalutionEvalutionEvalutionEvalutionEvalutionEvalutionEvalutionEvalution PlatformPlatformPlatformPlatformPlatformPlatformPlatformPlatform

Motor Motor Motor Motor Characteristics:Characteristics:Characteristics:Characteristics:
� Rated voltage :24Vdc

� Power :26W

� Rated current: <1.7A

� Rated speed: 10000RPM

Drive Characteristics:Drive Characteristics:Drive Characteristics:Drive Characteristics:

� Sensorless control with speed 

and torque closed loop

� BEMF zero-crossing sensing

� Clockwise and 

counterclockwise

� Manual interface

� PC software remote monitor

� Fault protection: under/over-

voltage, over-current
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POWER DRIVER

BOARD

(With  IRS2132 and

DirectFET

IRF6648)

BLDC

MOTOR

AC/DC POWER

ADAPTOR

DSC CONTROL BOARD

CONTROL

BUTTONS

LED

INDICATORS

RS232

SERIAL

PORT
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to-JTAG

INTERFACE

DSC

56F8023

PC

COMPUTER

FIG-1: BLOCK DIAGRAM FOR THE BLDC MOTOR CONTROL DEMO KIT

SensorlessSensorlessSensorlessSensorless BLDC Motor Control BLDC Motor Control BLDC Motor Control BLDC Motor Control 
for Portable Application for Portable Application for Portable Application for Portable Application ………… cont.cont.cont.cont.
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Control
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Motor Control Application SummaryMotor Control Application SummaryMotor Control Application SummaryMotor Control Application Summary
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