
TM 

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, t 

he Energy Efficient Solutions logo, mobileGT, PowerQUICC, QorIQ, StarCore and Symphony  

are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, 

ColdFire+, CoreNet, Flexis, Kinetis, MXC, Platform in a Package, Processor Expert, QorIQ 

Qonverge, Qorivva, QUICC Engine, SMARTMOS, TurboLink, VortiQa and Xtrinsic are trademarks 

of Freescale Semiconductor, Inc. All other product or service names are the property  

of their respective owners. © 2011 Freescale Semiconductor, Inc. 



TM 

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, mobileGT, PowerQUICC, QorIQ, StarCore 

and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, Kinetis, MXC, Platform in a 

Package, Processor Expert, QorIQ Qonverge, Qorivva, QUICC Engine, SMARTMOS, TurboLink, VortiQa and Xtrinsic are trademarks of Freescale Semiconductor, Inc. 

All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc. 

2 

• This webinar will provide a walk through of the i.MX 6Quad 

SABRE Board for Smart Devices (SDB).  

 

• During this session it will be covered the basics of this HW 

platform, what we deliver with our BSPs and how to use 

some of the basics. 

 

• After completing this session you:  

− will be able to deploy images in the i.MX6 SABRE Board for 

Smart Devices (SDB) 

− Completely capable to understand the deployment process for 

any i.MX platform 
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• i.MX 6Quad SABRE Board for Smart Devices 
• Power supply 

• 2 Micro USB cables 

 

• LVDS Display 

 

• Host PC 

 

• Software: 

 Freescale Ubuntu image 

 Freescale demo images 

 Freescale Manufacturing Tool (MFG_Tool) 
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Your Interface  

to the World 

i.MX families offer the most versatile platforms for multimedia and display applications, 

bringing personality and interactivity to a whole new world of products 

i.MX 
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High-Premium  

Mid-Tier  

Connected Radio  

i.MX53 family 

Windows Embedded 

Automotive 7 

i.MX35 family 
Microsoft Auto 4.1 

i.MX25 / i.MX28 family 

Faraday 

mars 

High-End  

Navigation 

Natural Language 

HD Video Decode 

Multiple Displays 

 

Entry-Mid-Tier Nav 

Advanced Audio  

Entry Speech Rec 

Sophisticated GUI 

 

Audio Connectivity 

GUI Support 

Segment -TFT LCD 

PDIMs 

i.MX 6D/Q family 

Windows Embedded 

Automotive 7 

i.MX 7 family 

i.MX 6S family 

Windows Embedded 

Automotive 7 
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i.MX 6Quad 

 

i.MX53 

i.MX 6Dual 

i.MX 6DualLite 

 

i.MX51, i.MX50 

i.MX 6Solo 

i.MX 6SoloLite 

 

i.MX28, i.MX233, 

i.MX25, i.MX27,  

i.MX31, i.MX35 

Advanced 

HMI 

Luxury 

Infotainment 

Media Box 

Medical Mainstream 

Infotainment 

Business 

Tablet 

Color 

eReader 

Smart  

Energy 

Meter 

Connected  

Radio 

Monochrome 

eReader 
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NEW 

NEW 

High 

Performance 

Tablet 

Single 

Function 

Tablet 

http://www.pocket-lint.com/news-gallery/30781/audi-a8-2011-nvidia-tegra/1
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Saves development costs and improves time to market.   

Scalability with multiple cores is key to implement this strategy.  

Smart 

Device

Design 

IPTV 

High Performance Tablet 

Auto Infotainment 

Smart Monitor 

Business Tablet 

Media Tablet 

IP Phone 

Tablets for Kids 

Mainstream Infotainment 

Color eReaders 

Smart Energy 

eReaders 

Entry Auto Infotainment 

Quad 

Core 

Dual 

Core 

Single 

Core 

High-End 

(6Dual) 

Low-End 

(6DualLite) 

High-End 

(6Solo) 

Low-End 

(6SoloLite) 

High-End 

(6Quad) 
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i.MX  6 

i.MX 6Quad 
 

i.MX  6 i.MX  6 i.MX  6 

i.MX 6SoloLite 
 

 

i.MX 6Solo 
 

i.MX 6Dual 
 

 

i.MX  6 

i.MX 6DualLite 

• 4x 1/1.2GHz 

• x64 533MHz DDR3 

• Dual HD1080p video  

• 2D+3D (3 GPUs),  

176 Mtri/s 

• LCD 

 

• 1x 1GHz 

• x32 400MHz DDR3 

• No HW video accel. 

• 2D graphics (2 GPUs) 

• LCD, EPD 

 

 

• 1x 1GHz 

• x32 400MHz DDR3 

• HD1080p video 

• 2D+3D (2 GPUs),  

53Mtri/s 

• LCD, EPD 

 

• 2x 1/1.2GHz 

• x64 533MHz DDR3 

• Dual HD1080p video  

• 2D+3D (3 GPUs),  

176 Mtri/s 

• LCD 

 

 

• 2x 1GHz 

• x64 400MHz DDR3 

• HD1080p video 

• 2D+3D (2 GPUs),  

53Mtri/s 

• LCD, EPD 

Pin-to-pin Compatible 

Software Compatible 

Scalable series of five ARM Cortex A9-based SoC families 
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• 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™ 

i.MX 6Solo 

i.MX 6Dual 
i.MX 6Quad 

i.MX 6 Series Highlights 

• 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 

• Single ARM Cortex-A9 

at 1.0GHz 

• 512KB L2 cache, Neon, 

VFPvd16, Trustzone 

• 3D graphics  

with 1 shader  

• 2D graphics 

• 32-bit DDR3 and 

LPDDR2 at 400MHz 

• Integrated  EPD 

controller  

• 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 

• 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  

• 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  

i.MX 6DualLite 

i.MX 6SoloLite 

Features vary by product family 

Red indicates change from column to the left 
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► Specifications 
• CPU:  i.MX 6Quad 4x Cortex-A9 @1.2 GHz, 12000 DMIPS 

−            i.MX 6Dual  2x Cortex-A9 @1.2 GHz,   6000 DMIPS 

• Process:   40nm 

• Core Voltage:   1.1V 

• Package:  21x21 0.8mm Flip-chip BGA 

−                   12x12 PoP (LP-DDR2, NAND)  

 

► Key Features and Advantages 
• Multi-core architecture for high performance, 1MB L2 cache 

• 64-bit LP-DDR2, DDR3 and raw / managed NAND  

• S-ATA 3Gbps interface (SSD / HDD) 

• Delivers rich graphics and UI in HW 

 OpenGL/ES 2.x 3D accelerator with OpenCL EP support  
and OpenVG 1.1 acceleration 

• Drives high resolution video in HW 

 Multi-format HD1080 video decode and encode 

 1080p60 decode, 720p60 encode 

 High quality video processing (resizing, de-interlacing, etc.) 

• Flexible display support 

 Four simultaneous: 2x Parallel,  2x LVDS, MIPI-DSI, or 
HDMI 

 Dual display up to WUXGA (1920x1200) and  HD1080  

• MIPI-CSI2 and HSI 

• Increased analog integration simplifies system design and 
reduces BOM 

 DC-DC converters and linear regulators supply cores  
and all internal logic 

 Temperature monitor for smart performance control 

• Expansion port support via PCIe 2.0 

• Car network: 2xCAN, MLB150 with DTCP, 1Gb Ethernet with 
IEEE1588 

 

Multimedia 

i.MX 6Quad/6Dual 

CPU Platform 

System Control 

Dual / Quad Cortex-A9 

Security 

Secure JTAG 

PLL, Osc 

Clock & Reset 

NEON 
per core 

Watch Dog x2 

Timer x3 

PWM x4 

Internal Memory 

ROM 

RAM 

Graphics: OpenGL/ES 2.x,  

OpenCL/EP, OpenVG 1.x 

Smart DMA 

1MB L2-cache + VFPv3 

Updated from i.MX53 

RNG 

TrustZone 

Security Ctrl 

Secure RTC 

32KB I-cache 
per core 

32KB D-cache 
per core 

Video Codecs: 1080p30 

Connectivity 

LP-DDR2, 

DDR3 / LV-DDR3  

x32/64, 533 MHz 

MMC 4.4 / SD 3.0 x3 

MMC 4.4 / SDXC 

UART x5, 5Mbps 

I2C x3, SPI x5 

ESAI, I2S/SSI x3 

3.3V GPIO 

USB2 OTG & PHY 
USB2 Host & PHY 

MIPI HSI 

S/PDIF Tx/Rx 

PCIe 2.0 (1-lane) 

1Gb Ethernet 

+ IEEE1588 

NAND Ctrl (BCH40) 

USB2 HSIC Host x2 

S-ATA & PHY 3Gbps Power Mgmt 

Power Supplies 

FlexCAN x2 
MLB150 + DTCP 

eFuses 

Ciphers 

20-bit CSI 

HDMI & PHY 

MIPI DSI 

LCD & Camera Interface 

24-bit RGB, LVDS (x3-8) 

MIPI CSI2 

IOMUX 

Temp Monitor 

Audio: ASRC 

PTM 
per core 

Keypad 

Resizing & Blending 

Inversion / Rotation 

Image Enhancement 

2x Imaging Processing Unit 
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2x/4x ARM  

Cortex- A9s 

Image 

capture 

VPU  

2D/3D  

Graphics 

IPU 

i.MX 6Dual/6Quad IPU 
- Four Display support (2x MIPI-DSI, Parallel, HDMI v1.4a) 

- Stereoscopic camera input 

- Color adjustments and gamut mapping 

- Gamma correction and contrast stretching 

- Compensation for low-light conditions & backlight reduction 

i.MX 6Dual/6Quad VPU 
-H.264 MVC1080p60 decode 

-H.264 MVC 720p60 encode  

- 350mW power consumption for single video! 

i.MX 6Dual/6Quad– 2x/4x cores  
- Create, transform, enhance, & publish multimedia fast!   

- Intuitive User Interfaces for content viewing 

- Scalability for „the next big use case‟  

i.MX 6Dual/6Quad Triple-Play Graphics  
  - 3 engines: 3D, OpenVG and BLT 

  - 200 MT/s, 4 shaders, 3 separate engines  

  - High quality 3D games optimized for mobile 

  - Augmented reality views (real world + 3D objects) 

  - Advanced 3D video formats (source/depth format)   

Movie Content 

Recording Video 

Game Content 

3D LCD 

3D Television 

Publish 

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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HD1080P 60fps HDMI 

out; VPU-accelerated 

 Webkit Browser 

page rendering 

and scrolling 

3D gaming;  

GPU-accelerated 

1 Core 2 Core 4 Core 

CPU utilization 99% ~55-67% ~33% 

Jan 2012 

Android  

Ice Cream 

Sandwich 

Watch it live! 

http://www.youtube.com/watch?v=dE5TIzOz9NI&list#t=7m07 

http://www.youtube.com/watch?v=dE5TIzOz9NI&list
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i.MX 6Quad 1Ghz Cortex-A9 Processor 

• Can be configured as i.MX 6Dual 

• Freescale MMPF0100 PMIC  

• 1 GB DDR3 memory (non terminated) 

• 3” x 7” 8-layer PCB 

 

Display connectors 

• 2x LVDS connectors 

• Connector for 24 bit 4.3”  

800x480 WVGA with 

4-wire touch screen 

• HDMI Connector  

 

 

Audio 

• Wolfson Audio Codec 

• Microphone and headphone jacks 

 

 

Expansion Connector 

• Camera CSI port signals 

• I2C, SSI, SPI signals 

Connectivity 

• Full-size SD/MMC card slot 

• 7-pin SATA data connector 

• 10/100/1000 Ethernet port 

• 1x high-speed USB host port 

• PCI-e connector 

 

Debug 

• JTAG connector 

• Serial to USB connector 

 

Additional Features 

• 3-axis Freescale accel  

• Power supply- USB plug 

• No battery charger  

 

OS Support 

• Linux and Android IceCream 

Sandwich from Freescale;  

• Others: support by  

   3rd parties 

 

Tools Support 

• Lauterbach, ARM (DS-5), Macraigor 

debug/IDE tool chain 

Part Numbers: MCIMX6Q-SDB ($399) 

 

Display (9.7”):  MCIMX-LVDS1 ($499) 

Display (4.3”): MCIMX28LCD ($199) 
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What we deliver with the BSP 

• Linux BSP Source Code 

• Linux BSP Documentation package 

• Linux BSP Demo Image package 

• U-boot image 

• Linux Kernel image 

• Root File System 

• Linux Multimedia Codecs binary files 

• Linux Multimedia Codecs Documentation 

• Manufacturing Tool (MFG tool) package 

 



TM 

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, mobileGT, PowerQUICC, QorIQ, StarCore 

and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, Kinetis, MXC, Platform in a 

Package, Processor Expert, QorIQ Qonverge, Qorivva, QUICC Engine, SMARTMOS, TurboLink, VortiQa and Xtrinsic are trademarks of Freescale Semiconductor, Inc. 

All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc. 

16 

www.freescale.com/imx6 

 

 

http://www.freescale.com/imx6
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1. Decompress the Linux demo image 

L3.0.35_12.09.01.01_GA_images_MX6Q.tar.gz 

 

2. Decompress the Manufacturing Tool downloaded file 

Mfgtools-Rel-L3.0.35_1.0.1_MX6Q_UPDATER.tar.gz 
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• Go to the path where you decompressed the “DEMO_IMAGES” 

…/L3.0.35_12.09.01_GA\L3.0.35_12.09.01_GA_images_MX6Q 

 

• Copy the following files: 

 u-boot-mx6q-sabresd.bin 

 uImage 
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• Go to the path where the MFGTool was decompressed 

…\Mfgtools-Rel-L3.0.35_1.0.1_MX6Q_UPDATER\Profiles\MX6Q Linux 
Update\OS Firmware\files 

 

• Paste the previously copied files in this folder… 

 

• Get the Ubuntu image (12_09_01_oneiric.tgz) and paste it in the same 
folder 
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• Go back one folder 

…Mfgtools-Rel-L3.0.35_1.0.1_MX6Q_UPDATER\Profiles\MX6Q Linux 

Update\OS Firmware 

 

• Open the ucl2.xml file 

 

• Go to this profile: 

 

• Change the line containing the name “oneiric.tgz”  

 

 …by “12_09_01_oneiric.tgz”  
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• Go back in the same folder to the very beginning  

…Mfgtools-Rel-L3.0.35_1.0.1_MX6Q_UPDATER\ 

 

• Open the cfg.ini file 
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A. Connect the UBS OTG port  

(J505, bottom, middle connector) from the SABRE SD to the computer. 

 

B. Connect the USB to SERIAL port  

(J509, bottom, left connector) from the SABRE SD to the computer. 

 

C. Open a Terminal on the Host PC 

 

Bits per second:  115200 

Port:    USB 
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D. Set the board to the serial download mode, change Boot 

Switch (SW6) to 00001100 (from 1-8 bit). 

 

E. Start the MFGTool by clicking the executable icon  
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 The user interface of this tool should look like: 

 

 

 

 

 

 

F. Plug in the Power supply to the board and then the device 
field shall update as “HID-compliant device”. 
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G. Wait until the download process is done, the MFG tool will 

display the Operation Complete message when is done. 
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• If we take a look at the ucl2.xml file we used before, we will find 

out the Manufacturing Tool is doing the same process we 

should be doing in Linux step by step:  
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• It will first of all, identify the device node assigned on the cfg.ini 

file (SD, eMMC, etc) 
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• Then it will begin copying the boot loader image (u-boot.bin) 

into the device assigned 

• Creating the first partition with its proper size 
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• After the u-boot is loaded into the memory, the kernel image 

will be copied (uImage) 

• Creating the second partition at offset 1MB (bs x seek = 512 x 2048 = 1MB) 
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• Then a partition table must be created 

 

…with the following parameters: 
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• Then the media must be formated with a specific format (ext3 or ext4) 

…and the target file system will be copied to the partition created. 

• This copy may take several minutes. 

 

 

• Now… the file system is in the media. 
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H. Click Stop and then Exit. 

 

I. Change Boot Switch (SW6) to 11100110 to switch the 
board back to eMMC boot mode. 

 

J. Power down the board and connect the LVDS cable to the 
LVDS0 port 

 

K. Power up the board to start the boot process. 
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• Stop the boot process to modify the boot arguments (bootargs) 

 

• Enter the following sequence: 

$setenv bootargs_mmc 'setenv bootargs ${bootargs} root=/dev/mmcblk0p1 

rootwait rw video=mxcfb0:dev=ldb,LDB-XGA,if=RGB666 

video=mxcfb1:dev=hdmi,1440x900M@60,if=RGB24' 

 $setenv bootcmd 'run bootcmd_mmc' 

 $saveenv 

 $boot 
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• After the boot process begins, you will be able to see the 

penguins 
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• Now that the board is running Ubuntu 

• Open a Terminal window and do the following: 

  $ gst-launch -v  <gst elements> 
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• For a video source test: 

  $ gst-launch videotestsrc ! mfw_v4lsink device=/dev/video17 
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• For an image display: 

  $ VSALPHA=1 gst-launch filesrc location=sample.jpeg ! 

jpegdec ! imagefreeze ! mfw_isink 
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• For video rendering: 

  $ gst-launch videotestsrc ! mfw_v4lsink 

 

 

• For audio rendering: 

  $ gst-launch audiotestsrc ! alsasink  
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• For multi-overlay: 

  $ export VSALPHA=1 

  $ SAMPLE1=sample1.avi; SAMPLE2=sample2.avi; 

SAMPLE3=sample3.avi; SAMPLE4=sample4.avi; 

  $ WIDTH=320; HEIGHT=240; SEP=20 

 

  $ gst-launch \ playbin2 uri=file://`pwd`/$SAMPLE1 video-

sink="mfw_isink axis-top=0 axis-left=0   disp-width=$WIDTH disp-

height=$HEIGHT" \ playbin2 uri=file://`pwd`/$SAMPLE2 video-

sink="mfw_isink axis-top=0 axis-left=`expr  
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