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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, making them indispensable in
modern technology. In consumer electronics, they power
devices such as smartphones, tablets, and smart home
appliances, enabling advanced features and connectivity.
In the automotive industry, embedded microprocessors are
critical for engine control units (ECUs), infotainment
systems, and advanced driver-assistance systems (ADAS).
Industrial automation relies on these microprocessors for
controlling machinery, managing production lines, and
ensuring safety protocols. Medical devices, including
diagnostic equipment and patient monitoring systems,
depend on embedded microprocessors for accurate data
processing and reliable performance. Additionally,
embedded microprocessors are used in
telecommunications, aerospace, and defense applications,
where precision and dependability are paramount.

Common Subcategories of Embedded -
Microprocessors

Embedded microprocessors can be categorized into
several common subcategories based on their
architecture, performance, and intended application.
These include:

General-Purpose Microprocessors: Designed for
a wide range of applications, offering a balance of
performance and flexibility.

Application-Specific Integrated Circuits
(ASICs): Custom-designed for specific tasks,
providing optimal performance for particular
applications.

Digital Signal Processors (DSPs): Specialized for
real-time signal processing tasks, ideal for audio,
video, and communication systems.

System on Chip (SoC): Integrates the
microprocessor with other system components, such
as memory and peripherals, on a single chip for
compact and efficient designs.

Types of Embedded - Microprocessors

Details

Product Status Active

Core Processor ARM® Cortex®-A9, ARM® Cortex®-M4

Number of Cores/Bus Width 2 Core, 32-Bit

Speed 200MHz, 800MHz

Co-Processors/DSP Multimedia; NEON™ MPE

RAM Controllers LPDDR2, LVDDR3, DDR3

Graphics Acceleration Yes

Display & Interface Controllers Keypad, LCD

Ethernet 10/100/1000Mbps (2)

SATA -

USB USB 2.0 + PHY (1), USB 2.0 OTG + PHY (2)

Voltage - I/O 1.8V, 2.5V, 2.8V, 3.15V

Operating Temperature -40°C ~ 105°C (TA)

Security Features A-HAB, ARM TZ, CAAM, CSU, SNVS, System JTAG, TVDECODE

Package / Case 400-LFBGA

Supplier Device Package 400-MAPBGA (17x17)

Purchase URL https://www.e-xfl.com/pro/item?MUrl=&PartUrl=mcimx6x3cvo08ab

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/mcimx6x3cvo08ab-4470849
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https://www.e-xfl.com/product/filter/embedded-microprocessors
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Sharp e-

Dictionary with 

i.MX28 

Giant Waterproof Tablet – 

i.MX53 
Icephone, Medical Phone  

with i.MX31 

Avaak Vue Personal 

Video Network 

With the i.MX25  

Line6 

“Stagescape” 

audio mixing 

system with 

i.MX51 Televic in Belgium 

trams using MX51 

Self service touch 

screen terminal 

Invoxia 

IP Phone - i.MX503  

i.MX233 based 

i’mWatch 

Honeywell Lynx 

Touch security panel 

with the i.MX25 

Maxtrack tablet for Brazilian 

Police with i.MX51 

Japanese Boarding Gate Pass 

Reader  with i.MX27 

AMX 20.3" Modero X Series 

Panoramic Table Top Touch 

Panel with i.MX53 

Harris military communication 

equipment with i.MX27 

Gigaset DECT 

phone with 

i.MX233 

Sophia systems’ 

non-contact card 

Reader/Writer for 

DoCoMo with 

i.MX51 

Navico 

Marine Navigation 

i.MX51 
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i.MX 6Quad 

i.MX 6Dual 

i.MX 6DualLite 

 

i.MX53 

i.MX 6Solo 

i.MX 6SoloLite 

 

i.MX28, i.MX233, 

i.MX25, i.MX35, 

i.MX50 

Advanced 

HMI 

Luxury 

Infotainment 

Media Box 

Medical Mainstream 

Infotainment 

Business 

Tablet 

Color 

eReader 

Smart  

Energy 

Meter 

Connected  

Radio 

Monochrome 

eReader 
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High 

Performance 

Tablet 

Single 

Function 

Tablet 

http://www.pocket-lint.com/news-gallery/30781/audi-a8-2011-nvidia-tegra/1
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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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Large Screens 

Multi apps 

Power/scalability 
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GC2000 

GC320 

3D + GP GPU  
4 shader cores 

Composition 
(2D BLIT) 

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

GC880 

3D + GP GPU  
1 shader core 

GC320 

Composition 
(2D BLIT) 

GC355 

Vector Graphics 

Same GPU drivers for all i.MX 6 Processors 

GC2000 

GC320 

3D + GP GPU  
4 shader cores 

Composition 
(2D BLIT) 

GC355 

Vector Graphics 
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• UI content is inherently dynamic  

− Unlike Games (which use pre-cached images/textures) 

− User content can/will change at any time 

− Therefore UI must  refresh continuously in case new content emerges 

− Requires high speed (533Mhz) and wide (64-bit) memory bus to ensure high frame rates 

 

 

User expects their ‘latest’ content 

to be instantly visible when 

scrolling (either touch or via 

remote with TV) 

Thumbnails must be visible and 

smooth as they scroll left to right.   

User Content is dynamic and 

(potentially) always changing. 

Especially true of streaming 

movies, YouTube, pictures, 

home moviews 

Recommend Dual Core + 64-bit Memory Bus 
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6Solo 

32-bit 

8fps 

6DualLite  

64-bit 

15-20fps 

6Quad 

64-bit 

30-40fps 



24 TM 

• Benchmarking 3D game performance is tricky 

− Dependent upon the 3D HW, the CPU speed and memory BW  

− Must balance all three to get best performance 

• Review websites use generally available benchmarks to rate tablets  

− Example:  Basemark, NenaMark, Antutu, Quadrant 

Taiji Girl (Basemark ES2) 

6Quad 6DualLite 6Solo Tegra2 

Taiji Girl 25.65 fps 9.2 fps 7.67 fps 6 fps 

NenaMark 49.2 30.5 27.2 21 

AnTuTu 9605 5583 4531 4904 

Quadrant 4011 3005 2414 2559 

NenaMark2 3D Benchmark AnTuTu Benchmark Quadrant Benchmark 
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• Size of scene buffer unknown before rendering 

− Possible overflow if scene requires more data than expected 

 

• Good rendering method for baseline GUI/3D Apps with smaller object count (less 
details) 

− More bandwidth efficient than FMR in simple (yesterday) use cases 

 

• For next generation dynamic scenes in new and future applications with lots of 
objects, details and post-processing effects, tile based Chunkers require multi-
pass memory access to constantly process changing 3D/scene data  

− PC Level Applications (Performance, Quality, Effects)  Tablets  Smartphones  Infotainment 

 

All trademarks, logos, names and images are properties of their respective owners. All Rights Reserved 
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Multi-streams

Standard Profile 

Max # Streams  

D1@ 

30fps 

720p@ 

30fps 

1080p@ 

24fps 

1080p@ 

30fps 

HW 

Decoder 

H.264 BP/MP/HP 8  3 2 1 

On2 VP8 -- 4  2 1  
1 (iMX6Q/D, TBD) 

1 (iMX6D/S) 

VC1 SP/MP/AP 8  3 2 1 

MPEG4 SP/ASP 8  3 2 1 

H.263 P0/P3 8  3 2 1 

HW 

Encoder 

H.264 BP 6 2 2 (TBD) 1 

MPEG4-

SP/H.263 

MPEG4-SP 

H.263-P0/P3 
6 2 -- -- 
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• All results include power at the chip (cores, accelerators, peripherals, DDR I/O) 
as well as the power consumption of the external DDR3 ICs. 

• Power application notes listed in the presentation contain 
the full breakouts for the chip and DDR3.  Note that use of LPDDR2  
memory will substantially reduce memory IC power consumption 

 

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

Sleep 3.8mW 

IDLE 227mW 

Video 867mW 

3D 1.6W 

TypMax 3.8W 

Sleep 2.6mW 

IDLE 14.5mW 

Video n/a 

3D n/a 

TypMax n/a 

Sleep 3.1mW 

IDLE 143mW 

Video 695mW 

3D 1.1W 

TypMax 1.7W 

Sleep 3.9mW 

IDLE 151mW 

Video 772mW 

3D 1.1W 

TypMax 2.4W 

Sleep 3.8mW 

IDLE 220mW* 

Video 867mW 

3D 1.6W 

TypMax n/a 

Scalable Performance and Power Consumption 

‘One Series fits all’ 

n/a = results pending release june 30th  

* 6Dual cores are estimated on 6Quad by clock gating two cores 
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SABRE Platform for  

Smart Devices 

SABRE for 

Auto Infotainment 

SABRE Board for  

Smart Devices 

i.MX 6SoloLite  

Evaluation Kit 

• i.MX 6Quad/6DualLite 1 GHz ARM Cortex-A9 

• Multiple connectivity options: Wi-Fi®, Bluetooth®, GPS, 

Ethernet, SD, parallel/serial interfaces, SATA (i.MX 

6Quad only), PCIe and MIPI CSI 

• SABRE Board plus: 
• 10.1” capacitive multi-touch display 

• Battery charging ICs 

• The SPI NOR Flash 

• MIPI display and MIPI camera connectors 

• 2x MIPI camera sensors 

• Digital microphones 

• Ambient light sensor, GPS 

• EPDC connector (i.MX 6DualLite only) 

• Available to Tier 1 automotive OEMs 

• i.MX 6Quad or i.MX6DualLite CPU card  

and i.MX 6 series base board 

• Support for terrestrial and satellite radio tuners, Wi-Fi, Bluetooth, 

GPS, cellular modem, iAP authentication modules, MOST vehicle 

networking, cameras and displays 

• Processor capability ranges from single ARM Cortex-A9 core at 

800 MHz up to a quad core at up to 1 GHz 

• i.MX 6Quad 1 GHz ARM Cortex-A9 

• Intelligently designed with connectors on only  

two sides of board to eliminate ‘octopus effect’ on lab tables 

• Evaluate the smartly integrated features of the i.MX 6Quad 

processor including an LVDS controller, USB PHYs, HDMI PHYs, 

SATA, PCI Express®, on-board power management  

and Ethernet 

 

 

• i.MX 6SoloLite 1 GHz ARM Cortex-A9 

• Integrated E Ink® display controller 

• Enables EPD and/or LCD or HDMI display,  

touch control and audio playback, and  

the ability to add WLAN, a 3G modem or Bluetooth technology 

• E Ink display available separately 

i.MX 6 series development tools are Freescale designed and Freescale supported 
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SABRE Board for  

Smart Devices 
SABRE Platform for  

Smart Devices 

  P/N: MCIMX6Q-SDB 

 

 
 

• Cost-effective ($399), 

open source 

development platform 
 

• Designed to simplify 

product evaluation 

 

 P/N: MCIMX6Q-SDP 

      MCIMX6DL-SDP 

 
 

• Smart Device Market-

focused 
 

• Form-factor ready to 

accelerate design & time to 

market ($999) 

 

SABRE Platform for  

Automotive Infotainment 

P/N: MCIMXABASEV1 

        MCIMX6SAICPU1 

  MCIMX6QAICPU1 
 

• Automotive Market-focused 
 

• Standard base board ($699) 

and adaptable CPU card 

($799) system 

 

http://images.google.com/imgres?imgurl=http://jukie.net/~bart/slides/socket-intro/linux-logo.png&imgrefurl=http://www.pctuner.net/php/Descrizione/Descrizione.php?id=newsweb&n=3740&h=360&w=327&sz=14&hl=en&start=2&tbnid=nDs1zCwYvXs7lM:&tbnh=121&tbnw=110&prev=/images?q=Linux+logo&svnum=10&hl=en&lr=
http://images.google.com/imgres?imgurl=http://jukie.net/~bart/slides/socket-intro/linux-logo.png&imgrefurl=http://www.pctuner.net/php/Descrizione/Descrizione.php?id=newsweb&n=3740&h=360&w=327&sz=14&hl=en&start=2&tbnid=nDs1zCwYvXs7lM:&tbnh=121&tbnw=110&prev=/images?q=Linux+logo&svnum=10&hl=en&lr=
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EBS: Embedded Board Solutions IDH: Independent Design House 

ODM  Original Design Manufacturer BDM: Background Debug Module 

SSI: Software & Solution Integrators IDE: Integrated Development Environment 

SW Dev Tools Customer Application HW & SW Engineering Services 

Application Specific 

Middleware 

Operating Systems 

i.MX Processors 

More Standard     More Custom 

IDH 
ODM 
 
 
 

EBS 
 
 
 

SSI 
 

Training 
Partners 

Training  Dev Tools 

Advantech 

Boundary Devices 

Congatec 

Digi International 

iWave 

Kontron 

NovTech 

SECO 

TQ 

Compal 

FIC 

Foxconn 

HMS 

Letou 

Netronix 

 

 

Archermind 

Pengutronix 

Thundersoft 

 

Acsys 

Adeneo 

iWave 

 

 

 

 

fast 
boot 

Security 

http://www.google.com/imgres?imgurl=http://www.mentor.com/embedded-software/multimedia/inflexionui-freescale/thumbnail/inflexion-freescale-sm.jpg&imgrefurl=http://www.mentor.com/embedded-software/resources/overview/fantastic-user-experience-on-set-top-box-with-inflexion-ui-7ea5715f-1592-42ba-b3db-4eaba10e76a8&usg=__3hmLwbSeRhUXsq9UpLxwEQAxYvs=&h=83&w=110&sz=5&hl=en&start=11&zoom=1&um=1&itbs=1&tbnid=7l88W2PJLOqcJM:&tbnh=64&tbnw=85&prev=/search?q=Freescale+Out+of+Box+experience&um=1&hl=en&rlz=1T4ADFA_enUS427US428&tbm=isch&ei=dxImTrj2H-L20gGnq5DyCg
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www.imxcommunity.org 

Community Facts at a Glance  

A Freescale supported open web community of developers sharing common interest in 

transforming i.MX applications processors into practically anything imaginable.  

 

• 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 
 

 

 

http://www.imxcommunity.org/
http://www.imxcommunity.org/


TM 
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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 

• 2x Full-size SD/MMC card slot 

• 22-pin SATA connector 

• 10/100/1000 Ethernet port 

• 1x high-speed USB OTG port 

• mPCI-e connector 

 

Debug 

• JTAG connector 

• Serial to USB connector 

 

Additional Features 

• 3-axis Freescale accel  

• eCompass 

• Power supply 

• 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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JB4.2.1_1.0.0-alpha 

3.0.35 Kernel 

Google  

Android  

Releases 

 

 

 

 

 

 

 

 

Releases 

 

 

 

 

 

 

Jellybean 

4.2 

Extended Android Release Core Android Release 

Jellybean 

4.1 

Key Lime Pie 

(Est.) 

“L” Android 

(Est.) 

JB4.1.2_1.0.0-beta 

3.0.35 Kernel 

JB4.2.2_1.0.0 

3.0.35 Kernel 

Jellybean 

4.3 

JB4.2.2_1.1.0 

3.0.35 Kernel 
JB4.3.0_1.0.0 GA 

3.0.35 Kernel 

 

12-Nov-13 

JB4.3.0_1.0.0-beta 

3.0.35 Kernel 

 

30-Sep-13 

KLPx.y.z_1.0.0-alpha 

3.x.x Kernel 

KLPx.y.z_1.0.0-beta 

3.x.x Kernel 

KLPx.y.z_1.0.0 

L3.x.x Kernel 

Lx.y.z_1.0.0-alpha 

3.x.x Kernel 

i.MX6Q/i.MX6D SabreSDB/SDP, SabreAI 

i.MX6DL/i.MX6S SabreSDP, SabreAI 

i.MX6SL EVK 

Proposed 

Planning 

Execution 

i.MX6SoloX SabreSDB 

J A S O N D J F M A M J J A S O N D J F M A M J J A S 

i.MX 6 Series 

Launch 

3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 

2012 2013 2014 

GA – Support for 1 year 

Alpha & Beta – Support until next release 
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Android Google Release  First Freescale Release  

Cupcake 

Android 1.0 (September 2008) 

Android 1.1 (February 9, 2009) 

Android 1.5 (April 2009) 

R3 (June 2009) 

Donut Android 1.6 (September 2009) R5 (September 2009) 

Eclair 

Android 2.0 (October 2009) 

Android 2.0.1 (December 2009) 

Android 2.1 (January 2010) 

R7 (January 2010) 

Froyo 

Android 2.2 (May 2010) 

Android 2.2.1 (January 2011) 

Android 2.2.2 (January 2011) 

Android 2.2.3 (November 2011) 

R9 (August 2010) 

Gingerbread 

Android 2.3 (December 2010) 

Android 2.3.3 (February 2011) 

Android 2.3.4 (April 2011) 

Android 2.3.5 (July 2011) 

Android 2.3.6 (September 2011) 

Android 2.3.7 (September 2011) 

R10 (January 2011) 

Honeycomb 

Android 3.2 (July 2011) 

Android 3.2.1 (September 2011) 

Android 3.2.2 (August 2011) 

Android 3.2.4 (December 2011) 

Android 3.2.6 (February 2012) 

R11 (September 2011 – i.MX53) 

R12 (September 2011 – i.MX 6D/Q) 

 

Ice Cream Sandwich 

Android 4.0.1 (October 2011) 

Android 4.0.2 (November 2011) 

Android 4.0.3 (December 2011) 

Android 4.0.4 (March 2012) 

R13 (December 2011) 

R13.1 (January 2012) 

R13.3 (June 2012) 

R13.4 GA (September 2012) 

*to align to 6Series launch 

JellyBean 

Android 4.1 (September 2012) 

Android 4.2 (December 2012) 

JB 4.1 GA candidate – Dec 2012 

JB 4.2 Beta Feb 2013 

JB 4.2 GA – April 2013 


