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Welcome to E-XFL.COM

Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, makina them indispensable in

Details

Product Status

Core Processor

Number of Cores/Bus Width
Speed

Co-Processors/DSP

RAM Controllers

Graphics Acceleration
Display & Interface Controllers
Ethernet

SATA

uUsB

Voltage - 1/O

Operating Temperature
Security Features

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

ARM® Cortex®-A9, ARM® Cortex®-M4

2 Core, 32-Bit

227MHz, 1GHz

Multimedia; NEON™ MPE

DDR3, DDR3L, LPDDR2

Yes

Keypad, LCD

10/100/1000Mbps (2)

USB 2.0 + PHY (1), USB 2.0 OTG + PHY (2)
1.8V, 2.5V, 2.8V, 3.15V

-20°C ~ 105°C (T))

A-HAB, ARM TZ, CAAM, CSU, SNVS, System JTAG, TVDECODE
400-LFBGA

400-MAPBGA (14x14)

https://www.e-xfl.com/product-detail/nxp-semiconductors/mcimx6x3evnl0ab
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1.MX

Your Interface to the World

i.MX families offer some of the
most versatile platforms for

[ .n . & multimedia and display applications;.
i T ‘ bringing personality and interactivity
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Six Generations of Application Processors

1995 2001 2003 2005 2009 2011
Dragonball I.MX1 I.MX2 Series I.MX3 Series I.MX5 Series i.MX 6 Series
1stFSL Apps 1st FSL ARM9 90nm LP ARM11 65nm LP/GP 40nm LP
Processor Apps Processor HW Video Accel GPU Integration ARM Cortex-A8 ARM Cortex-A9

>1GHz Multi-core family

Analog Integration

>150M Units
+ Clear market leader for eReader apps processors (IDC)

+ No. 1in Apps Processors (IDC 12/2011)
+ No. 2 in Auto Infotainment (Strategy Analytics)
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I.MX 6 Series At a Glance

I.MX 6SoloLite

I.MX 6Solo

» Single ARM® Cortex™-
A9 at 1.0GHz

« 256KB L2 cache, Neon,
VFPvd16, Trustzone

» 2D graphics

+ 32-bit DDR3 and
LPDDR2 at 400MHz

* Integrated EPD
controller

¢

* Single ARM Cortex-A9
at 1.0GHz

e 512KB L2 cache, Neon,
VFPvd16, Trustzone

» 3D graphics
with 1 shader

+ 2D graphics

» 32-bit DDR3 and
LPDDR2 at 400MHz

* Integrated EPD
controller

¢¢¢

I.MX 6DualLite

Red indicates change from column to the left

I.MX 6Dual

e Dual ARM Cortex-A9 at
1.0GHz

« 512KB L2 cache, Neon,
VFPvd16, Trustzone

+ 3D graphics
with 1 shader

» 2D graphics

* 64-bit DDR3 and 2-
channel 32-bit LPDDR2
at 400MHz

* Integrated EPD
controller

¢

ARM Cortex-A9 based solutions ranging up to 1.2GHz
HD 1080p encode and decode (except 6SL)

3D video playback in High definition (except 6SL)

Low power 1080p playback at 350mW Integrated IO’s that include HDMI v1.4, MIPI and LVDS
display ports, MIPI camera, Gigabit Ethernet, multiple USB 2.0 and PCI-Express
SW support: Google Android™, Windows® Embedded CE, Ubuntu, Linux®, Skype™

Features vary by product family
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¢ Dual ARM Cortex-A9 at
1/1.2GHz

* 1 MB L2 cache, Neon,
VFPvd16, Trustzone

» 3D graphics
with 4 shaders

* Two 2D graphics
engines

¢ 64-bit DDR3 and 2-
channel 32-bit LPDDR2
at 533MHz

* Integrated SATA-II

¢¢¢

I.MX 6Quad

Quad ARM Cortex-A9
at 1.2GHz

1 MB L2 cache, Neon,
VFPvd16, Trustzone
3D graphics

with 4 shaders

Two 2D graphics
engines

64-bit DDR3 and 2-
channel 32-bit LPDDR2
at 533MHz

Integrated SATA-II

¢¢¢

I.MX 6 Series Highlights




A 4
4\
Applications Processor Family Roadmap

4x CPU; 6x GPU, 1080p60 Next Gen
performance gains

Good, Better, Premium
Best :
i.MX 6Quad
Differentiation Q A
Balanced

Contzni i.MX 6Dual
Creation, A
Technology
Driver I.MX53

i MX51 i.MX 6Dual Lite A

Performance/ Entr
Capability A :
i.MX50 Vybrid 5/6 Series
i.MX35 A
i.MX31 i.MX 6SoloLite A
i MX25 Vybrid 3 Series A
i.MX233 | | | _
2012 2013 2014
Product%Jal B ARMO I Cortex AS [ Cortex A5+Mv4 B Cortex A9+M4
1
1(Proposal BN ARM11 WS CortexA9 HEE Cortex A5 I Cortex A53+M4
1
: Mass
o ; : Market Availability

Samples 10
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Freescale i.MX 6: unmatched pin-compatibility

Competitors

Pin-compatibility
inside a family
(typically frequency
scaling)

® £
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Freescale

Pin-compatibility
between families

a

\ 4

i.MX 6DualLite

Pin-compatibility
inside a family
(frequency scaling,
fewer features,
different qualifications)

11




PR
Intelligent Integration of Multi-Media

O I.MX 6Dual/6Quad VPU Q I.MX 6Dual/6Quad IPU
. -H.264 MVC1080p60 decode 4 Four Display support (2x MIPI-DSI, Parallel, HDMI v1.4a)
v -H.264 MVC 720p60 encode A - Stereoscopic camera input

) . , / . .
.- 350mwW power consumption for single video! ~ - Color adjustments and gamut mapping
N .- Gamma correction and contrast stretching
\\ Compensation for low-light conditions & backlight reduction

Image
capture

3DLCD

Tacrigeg

fiickr]
2x/4x ARM »;_1

Cortex- A9s

2D/3D
Graphics

3D TeIeV|S|on

1
1
I
I
- : 1
Game Content — J
1

O I.MX 6Dual/6Quad Triple-Play Graphics O I.MX 6Dual/6Quad- 2x/4x cores
- 3 engines: 3D, OpenVG and BLT Create, transform, enhance, & publish multimedia fast!
- 200 MT/s, 4 shaders, 3 separate engines Intuitive User Interfaces for content viewing
- High quality 3D games optimized for mobile Scalability for ‘the next big use case’
- Augmented reality views (real world + 3D objects)
o-'Advanced 3D video formats (source/depth format)

Z “freescale" 15



http://www.istockphoto.com/stock-video-5955041-digital-media-frenzy-hd.php
http://www.istockphoto.com/stock-photo-5733234-taking-movie-with-digital-camera.php
http://www.istockphoto.com/stock-photo-15075055-3d-television.php
http://www.istockphoto.com/stock-photo-13404028-3d-tv.php
http://www.istockphoto.com/stock-illustration-13445790-remote-control.php
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I.MX 6 Series Triple-Play Graphics support

I.MX 6Solo /i.MX 6DualLite

_______________________________________________________________________________________________________________________________

e A

i

Composition
(2D BLIT)

A

3D + GP GPU

1 shader core

I.MX 6Dual

Composition
(2D BLIT)

@G

Vector Graphics

\ /1 \,_//‘\ .\_J X b=

BC2000
3D + GP GPU

4 shader cores

1.MX 6Quad

& -

Composition
(2D BLIT)

Al
Vector Graphics

'\I*"_

EEQI][II]
3D + GP GPU

4 shader cores

Same GPU drivers for all i.MX 6 Processors
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oDuallLite
64-bit
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User Interfaces — Characteristics and Implications

- Screenshots of Unreal Citadel Running on i.MX 6Quad
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I.MX 6 Series VPU: Multi-streams

Max # Streams

Standard Profile D1@ 720p@ 1080p@ 1080p@
30fps 30fps 24fps 30fps
H.264 BP/MP/HP 8 3 2 1
1 (iMX6Q/D, TBD)
" On2 VP8 -- 4 2 1 1 (IMX6D/S)
Decoder VC1 SP/MP/AP 8 3 2 1
MPEG4 SP/ASP 8 3 2 1
H.263 PO/P3 8 3 2 1
H.264 BP 6 2 2 (TBD) 1
HW
Encoder MPEG4- MPEG4-SP

SP/H.263 H.263-P0/P3 6 2 N

® £
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Software Completeness

Ecosystem
Applications/ - .‘ Al
Games Browser Launcher Gox 'glt . A
HMI & ek
Segment - )
Specific ﬂ m (SKY g.;‘ |
* Optimized OpenGL/ES Graphics Media
Middleware = *Codec parsers Libraries Framework
Layer  *Power management hooks
* Flash10 Power Security /
Management DRM
Drivers Accelerated
Codecs
OS Layer

Bootloader Kernel

Partners

Freescale focus

Hardware I.MX PLATFORM 2z

<&
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http://images.google.com/imgres?imgurl=http://www.generation-nt.com/images/biblio/misc/000000012129.jpg&imgrefurl=http://www.generation-nt.com/actualites/17645/microsoft-windows-vista-xp-beta-test/&h=199&w=200&sz=7&hl=en&start=9&tbnid=OaNDty926qG8wM:&tbnh=103&tbnw=104&prev=/images?q=microsoft+ce+logo&svnum=10&hl=en&lr=&sa=N
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http://images.google.com/imgres?imgurl=http://www.generation-nt.com/images/biblio/misc/000000012129.jpg&imgrefurl=http://www.generation-nt.com/actualites/17645/microsoft-windows-vista-xp-beta-test/&h=199&w=200&sz=7&hl=en&start=9&tbnid=OaNDty926qG8wM:&tbnh=103&tbnw=104&prev=/images?q=microsoft+ce+logo&svnum=10&hl=en&lr=&sa=N
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‘ k--_.’IX 6 Series feature IiSt (2/4) Red indicates change from column to the left

i.MX 6SoloLite i.MX 6Solo i.MX 6DualLite i.MX 6Dual i.MX 6Quad

*
1x GbE* + IEEE1588 1x GbE* + IEEE1588 1x GbE*+ IEEE1588 1I§EGE?LE58;3I
Ethernet 1x 10/100 * performance limited to * performance limited to * performance limited to . -
480Mbps 480Mbps 480Mbps performance limited to
480Mbps
3x USB2.0 HS 4x USB2.0 HS 4x USB2.0 HS 4x USB2.0 HS 4x USB2.0 HS
USB * 1x OTG + PHY * 1x OTG + PHY * 1x OTG + PHY * 1x OTG + PHY * 1x OTG + PHY
e 1x Host + PHY e 1x Host + PHY e I1x Host + PHY e 1x Host + PHY e 1x Host + PHY
e 1x Host HSIC » 2x Host HSIC » 2X Host HSIC e 2X Host HSIC » 2X Host HSIC
CAN - 2x FlexCAN 2x FlexCAN 2x FlexCAN 2x FlexCAN
MLB - MLB 25/50/150 MLB 25/50/150 MLB 25/50/150 MLB 25/50/150
PCle : 1x PCle 2.0 1x PCle 2.0 1x PCle 2.0 1x PCle 2.0
(x1 lane) (x1 lane) (x1 lane) (x1 lane)
SD/MMC 3x SD/MMC 4.4 3x SD/MMC 4.4 3x SD/MMC 4.4 3x SD/MMC 4.4 3x SD/MMC 4.4
1x SDXC 1x SDXC 1x SDXC 1x SDXC 1x SDXC
MIPI-CSI2 MIPI-CSI2 MIPI-CSI2 MIPI-CSI2
MIPI - MIPI-DSI MIPI-DSI MIPI-DSI MIPI-DSI
MIPI-HSI MIPI-HSI
2X Inputs 2X Inputs 3x Inputs 3X Inputs
Icta mfera . 1x 11(;(_ llariltps;rallel e 2x 20-bit Parallel » 2x 20-bit Parallel » 2x 20-bit Parallel e 2x 20-bit Parallel
N AEloE - 2x lane MIPI-CSI2  + 2xlane MIPI-CSI2  + 4x lane MIPI-CSI2 « 4x lane MIPI-CSI2
HDD I/F - - - S-ATA 1l 3Gbps S-ATA 1l 3Gbps
Audio Acc. - ASRC ASRC ASRC ASRC
3x 12S 3x 12S 3x 12S
. 3x 12S 3x 12S
Audio SPDIF Tx/Rx SPDIF Tx/Rx SPDIF Tx/Rx
SPDIF Tx/Rx SPDIF Tx/Rx ESAI ESA| ESA| ESA|
'O
o °® ™ 36
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H.264, H.263, MPEG-
4, MPEG-2, MIPEG

MPEG-4, MPEG-2,
MJIPEG

H.264, H.263, MPEG-
4, MPEG-2, MJIPEG

w7
4\ I I Red indicates change from column to the left
...IX 6 Series feature list (3/4 .
i.MX 6SoloLite i.MX 6Solo i.MX 6DuallLite i.MX 6Dual i.MX 6Quad
Display 2x 4XGA or
; WXGA 2x 4XGA or
Resolution ! 2x WXGA 2x WXGA 2x [1080p + WXGA]
(@60Hz) (XGASIECOTER) (4XGA=2048x1536) 2x [1080p + WXGA]
2x Outputs 2x Outputs
» 2x Parallel » 2x Parallel 2SO O
Display 2x Outputs . 2% LVDS . 2% LVDS + 2x Parallel » 2x Parallel
* 1x Parallel * 2x LVDS * 2x LVDS
IniteiEEes - EPDC » HOMI * HOMI - HDMI - HDMI
- MIPLDS| - MIPLDSI * MIPI-DSI « MIPI-DSI
« EPDC « EPDC
: . Vivante GC2000 Vivante GC2000
| opye SR80 e o090 + 176Mtri/s + 176Mitrils
GPU 3D - » 266MpxI/s » 266Mpxl/s > ARt > doltiilpds
- OpenGL ES - OpenGL ES * OpenGL ES " OpenGL ES
1.1/2.0/3.0 1.1/2.0/3.0 1.1/2.0/3.0 1.1/2.0/3.0
D R * OpenCL 1.1 EP * OpenCL 1.1 EP
Vivante GC355 . . Vivante GC355 Vivante GC355
P . OpenVG 1.1 P : P : . OpenVG 1.1 . OpenVG 1.1
GPU 2D Vivante GC320 Vivante GC320 Vivante GC320 Vivante GC320 Vivante GC320
(BLIT) * 600Mpxl/s * 600Mpxl/s * 600Mpxl/s * 600Mpxl/s * 600Mpxl/s
1080p30 + D1 1080p30 + D1 12301%%%+3%1 1080p60 + D1
MPEG-2,H.264 MVC, ~ MPEG-2,H264 o 25" OR 2x 1080p30
Video Dec SW onl VC1, MPEG-4/Xvid, MVC, VC1, MPEG- VC1 MI,:’E.G-4/Xvid ’ MPEG-2, H.264 MVC,
y DivX 6, H.263, 4/Xvid, DivX 6, Di’vX 6. H.263 ’ VC1, MPEG-4/Xvid,
MJPEG, VP6 / WebM H.263, MJPEG, VP6 MIPEG V,P6./W(’-:'bM DivX 6, H.263, MJPEG,
VP8 /[ WebM VP8 ’VP8 VP6 / WebM VP8
1080p30 12?(870;5’0 1080p30 1080p30
. 2x 720p P 2x 720p 2x 720p
Video Enc - H.264, H.263,

H.264, H.263, MPEG-4,

MPEG-2, MIPEG



Freescale Product Longevity Program

- The embedded market needs long-term
product support

- Freescale has a longstanding track record
of providing long-term production
support for our products

- Freescale is pleased to introduce a formal
product longevity program for the market
segments we serve

- For the automotive and medical segments,
Freescale will make a broad range of program
devices available for a minimum of 15 years

- For all other market segments in which
Freescale participates, Freescale will make a
broad range of devices available for a
minimum of 10 years

- Life cycles begin at the time of launch

- A list of participating Freescale products
IS available at: |
www.freescale.com/productlongevity
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http://www.freescale.com/productlongevity

www.iImxcommunity.orqg

A Freescale supported open web community of developers sharing common interest in
transforming i.MX applications processors into practically anything imaginable.

Community Facts at a Glance
» Over 3,800 members and over 200 Freescale engineers and marketers
interacting with you

» Support and enablement for i.MX processors and software
* Forums, Groups and Blogs Posts

* News, Photos and Videos

 Training, Events and Promotions
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http://www.imxcommunity.org/
http://www.imxcommunity.org/
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I.MX 6 Series Triple-Play Graphics support

I.MX 6Solo /i.MX 6DualLite

_______________________________________________________________________________________________________________________________

e A

i

Composition
(2D BLIT)

A

3D + GP GPU

1 shader core

I.MX 6Dual

Composition
(2D BLIT)

@G

Vector Graphics

\ /1 \,_//‘\ .\_J X b=

BC2000
3D + GP GPU

4 shader cores

1.MX 6Quad

& -

Composition
(2D BLIT)

Al
Vector Graphics

'\I*"_

EEQI][II]
3D + GP GPU

4 shader cores

Same GPU drivers for all i.MX 6 Processors
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SABRE Board for Smart Devices (SDB)

i.MX 6Quad 1Ghz Cortex-A9 Processor Part Numbers: MCIMX6Q-SDB ($399) Connectivity

» Can be configured as i.MX 6Dual  2x Full-size SD/MMC card slot
* Freescale MMPF0100 PMIC Display (9.7”): MCIMX-LVDS1 ($499)  22-pin SATA connector

* 1 GB DDR3 memory (non terminated) Display (4.3”): MCIMX28LCD ($199) + 10/100/1000 Ethernet port

» 3’ x 7” 8-layer PCB * 1x high-speed USB OTG port

* mPCl-e connector
Display connectors
* 2x LVDS connectors
» Connector for 24 bit 4.3”
800x480 WVGA with
4-wire touch screen
* HDMI Connector

Debug
« JTAG connector
» Serial to USB connector

Additional Features

« 3-axis Freescale accel
* eCompass

» Power supply

* No battery charger

Audio
» Wolfson Audio Codec
» Microphone and headphone jacks

OS Support

* Linux and Android IceCream
Expansion Connector Sandwich from Freescale;
« Camera CSI port signals » Others: support by
* 12C, SSI, SPI signals 3" parties

Tools Support
 Lauterbach, ARM (DS-5), Macraigor
debug/IDE tool chain

L £
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SABRE Platform for Smart Devices (SDP)

I.MX 6Quad 1GHz Cortex-A9 Processor
i.MX 6DualLite 1GHz Cortex-A9 Processor

* Freescale MMPF0100 PMIC

* 1 GB DDR3 memory (non terminated)

« 3" x 7” 8-layer PCB

Display connectors

* Native 1024x768 LVDS display
(comes with kit)

« 2nd VDS connector

» Connector for 24 bit 4.3”
800x480 WVGA with
4-wire touch screen

* HDMI Connector

* MIPI DSI connector

Audio
* Wolfson Audio Codec

» Microphone and headphone jacks

* Dual 1W Speakers

Expansion Connector

» Enables parallel LCD or HDMI output

» Camera CSI port signals
* 12C, SSI, SPI signals

L £
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Part Numbers:  MCIMX6Q-SDP ($999)

MCIMX6DL-SDP ($999)

Display (4.3”): MCIMX28LCD ($199)
WiFi: Silex WiFi module

Tools Support
 Lauterbach, ARM (DS-5), Macraigor
debug/IDE tool chain

Connectivity

+ 2x Full-size SD/MMC card slot
22-pin SATA connector
10/100/1000 Ethernet port

* 1x high-speed USB OTG port
« mPCl-e connector

Debug
* JTAG connector
» Serial to USB connector

Additional Features

» 3-axis Freescale accel
* GPS receiver

« Ambient Light Sensor
« eCompass

Dual 5MP Cameras

» Power supply

Battery Charger

* Battery connectors

OS Support

* Linux and Android IceCream
Sandwich from Freescale;

* Others: support by
3" parties
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SABRE Platform for Automotive Infotainment (Al)
CPU Card Details Part Numbers Base Board Details
* Power and Memory Base Board: MCIMXABASEV1 ($699)
* Freescale MMPF0100 PMIC CPU Cards: MCIMX6SAICPU1 ($799) Can be reused from i.MX53 SABRE Al
+ 2 GB DDR3 memory (i.MX 6Dual/Quad) MCIMX6QAICPUL ($799) Connectivity and Expansion
* 1GB DDR3 memory (i.MX 6Solo) Display: MCIMX-LVDS1 ($499) « SD card slot (WiFi module or SD)

* 32GB Parallel NOR Flash « Bluetooth or Bluetooth+WiFi header
« NAND Socket ' « AM/FM tuner header

+ Sirius XM Module header (de-pop”d)

* GPS (UART) module connector

« 2x CAN

+ Dual High Speed USB Host connectors
* MLB 25/50 INIC connector

* SPI NOR flash

Display

* LVDS connector
» compatible with MCIMX-LVDS1

» Parallel RGB display interface

* HDMI output connector

Debug
* JTAG connector
* Debug UART connector

Display I/0
* LVDS connector
» compatible with MCIMX-LVDS1
* Analog Video Input
« LVDS Input

Audio
» Cirrus multichannel audio codec

Connectivity and Expansion
+ SD Card Slot
* High Speed USB OTG

* Ethernet

+ SATA * Upto 8_outputs _

* MIPI CSI * Dual mlc_rophone inputs

« PCle * Stereo Line Level Input

« MLB150 INIC connector  SPDIF receiver

+ 281-pin MXM card edge connector for main board expansion OS Support
Expansion Modules from 39 party planned availability in Q4 2012 e Linux
SABRE Al boards will only be supported at automotive customers « Others: future support by 3/ parties
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Releases Jellybean Jellybean Jellybean Key Lime Pie “L” Android
4.1 4.2 4.3 (Est) (Est.)
Py AR Y :
w: W WE 78
JB422 1.00 JB4.22110 JB4.3.0_1.0.0 GA KLPx.y.z_1.0.0
3.0.35 Kernel ~ 3.0.35 Kernel 3.0.35 Kernel L3.x.x Kernel
12-Nov-13 v
o : |
Releases
JB4.1.2_1.0.0-beta JB4.3.0_1.0.0-beta KLP;-Y-Z_Kl-O-O-Ibeta
3.0.35 Kernel 3.0.35 Kernel XS
30-S!p-13
3 ¥k 8
i MX 6 Series JB4.2.1_1.0.0-alpha KLPx.y.z_1.0.0-alpha Lxy.z_1.0.0-alpha
Launch 3.0.35 Kernel 3-><-le<emel 3.x.x Kernel

o[ alsolnlolslelm{afmlofol~]s|olnlols[rlm[alu[s]os[als]

i Extended Android Release 'Ei' Core Android Release

¥ Execution B i.MX6Q/i.MX6D SabreSDB/SDP, SabreAl GA — Support for 1 year
_ B i.MX6DL/i.MX6S SabreSDP, SabreAl Alpha & Beta — Support until next release
V' Planning B iMX6SL EVK
“ o V Proposed B .MX6SoloX SabreSDB
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