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Legal Disclaimer

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO LICENSE EXPRESS OR IMPLIED BY ESTOPPEL OR

CONDITIONS OF SALE FOR SUCH PRODUCTS INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A
PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS OTHERWISE AGREED IN WRITING BY INTEL, THE INTEL PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR ANY APPLICATION IN WHICH
THE FAILURE OF THE INTEL PRODUCT COULD CREATE A SITUATION WHERE PERSONAL INJURY OR DEATH MAY OCCUR.

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the absence or
characteristics of any features or instructions marked "reserved" or "undefined." Intel reserves these for future definition and shall have no
responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The information here is subject to change without
notice. Do not finalize a design with this information.

The products described in this document may contain design defects or errors known as errata which may cause the product to deviate from
published specifications. Current characterized errata are available on request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be obtained by calling 1-800-
548-4725, or by visiting http://www.intel.com/.

This document contains information on products in the design phase of development.

The Intel products referred to in this document is intended for standard commercial use only. Customer are solely responsible for assessing the
suitability of the product for use in particular applications.

All products, computer systems, dates, and figures specified are preliminary based on current expectations, and are subject to change without
notice.

Intel, the Intel logo, Intel Atom and Intel Atom Inside are trademarks of Intel Corporation in the United States and/or other countries.
* Other names and brands may be claimed as the property of others.

Code Names are for use bg Intel to identify products, platforms, programs, services, etc. (“products”) in development by Intel that have not beer
made commercially available to the public, i.e., announced launched or shipped. They are never to be used as “commercial” names for products |or
intended to function as trademarks.

Other vendors are listed b?/ Intel as a convenience to Intel's general customer base, but Intel does not make any representations or warranties
wh?]tsoever regarding quality, reliability, functionality, or compatibility of these products. This list and/or these products may be subject to chang
without notice.

Intel® High Definition Audio (Intel® HD Audio) requires a system with an appropriate Intel chipset and a motherboard with an appropriate codeg
and the necessary drivers installed. System sound quality will vary depending on actual implementation, controller, codec, drivers and speakers. [For
more information about Intel HD audio, refer to http://www.intel.com/.

I12C* is a two-wire communications bus/lprotocol developed by Philips. SMBus is a subset of the I2C bus/protocol and was developed by Intel.
Icmpleme_ntations of the I2C bus/protocol may require licenses from various entities, including Philips Electronics N.V. and North American Philips
orporation.

Intel® Virtualization Technology requires a computer system with an enabled Intel® processor, BIOS, virtual machine monitor (VMM) and, for sgme
uses, certain computer system software enabled for it. Functionality, performance or other benefits will vary depending on hardware and softwar
con?guratlons ?jnd may require a BIOS update. Software applications may not be compatible with all operating systems. Please check with your

\.application vendor. J
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Intel® Atom™ Processor E6xx Series Platform
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*Other names and brands may be claimed as the property of others.



Intel® Atom™ Processor

* 0.6GHz to 1.6GHz

e 45 nm High K Process

e L1: 24K Data, 32K Instruction; L2: 512KB

e Enhanced Intel SpeedStep® Technology

¢ Intel® Hyper-Threading Technology and
Intel® Virtualization Technology (Intel®
VT) for IA-32, enabled

Memory Support

e DDR2 800 MT/s

e 8 devices, up to 2GB
e 32-bit, Single Channel
e Memory down only

Video Engine

e H/W accelerated video encode &
decode

e Encode format: MPEG4, H.264

e Decode format: MPEG2, MPEG4,
VC1, WMV9, H.264

Intel® Academic Community

Intel® Atom™ Processor E6xx Series (SOC)
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Integrated Graphics

e Upto400MHz

e Supports OpenGL* ES2.0,
OpenVG* 1.1

Dual Display

e 24-bit single channel LVDS
and SDVO

PCl Express* Technology

(PCle*)

e Four x1 lanes (4 ports)

¢ Interface to IOH or any other
PCle devices

*Other names and brands may be claimed as the property of others.
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Intel® Atom™ Processor E6xx Series SKUs

Commercial Industrial Core Graphics Video Thermal
Temperature Temperature Frequency Frequency Encode Design Power
(GHz) (MHz) (W)

Intel® Atom™ ntel” Atom

Processor Processor 1.6 400 Yes 4.5%

€680 S

Intel®* Atom™ Intel® Atom™ )

Processor Processor 1. 3 400 Yes 3 . 6

E660 E6G60T

Intel®* Atom™ Intel® Atom™ )

Processor Processor 1 . O 3 2 O Yes 3 . 6

€640 £E640T

Intel®* Atom™ ntel® Atom

Processor Processor 0.6 320 No 3.3%

€620 620

*pre-silicon estimates

Find and compare Intel product information at: http://ark.intel.com/

Break Away with Intel® Atom™ Processors: Chapter 3
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Intel® Atom™ Processor E6xx Series OS Support

Vs

Microsoft*

Linux*

Real Time OS

Windows* XP SP3
Windows* CE 6.0 R3

Windows* Embedded
Standard 2009

Windows* 7 and WES7*

Fedora* 11 /14
MeeGo* 1.2

Wind River* Linux¥*
Android 2.3

QNX* Neutrino*
WindRiver* VxWorks*

Break Away with Intel® Atom™ Processors: Chapter 6

*Other names and brands may be claimed as the property of others.
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Video and Graphics




Microsoft* OSs on Intel® Atom™ Processor Based Platform

Windows* XP-| Windows* 7 / | Windows* CE
XPE WES7* 6.0 WEC7*
Graphics Graphics Graphics Graphics Graphics
Platform Engine POR Driver(s) POR Driver(s) POR Driver(s) POR Driver(s)
Intel® Intel
Embedded
Intel®° Atom™ Graohics Intel® EMGD Embedded
Processor Z510 SGX 535 Yes P Yes Yes Graphics No No
Drivers 1.8 .
Drivers
Intel® (R2)
EMGD
Intel®* Atom™ Intel® Intel®
E D
Processor E6Xx SGX535 | Yes |[Intel EMGD| Yes '”tell :3\/'6 Yes EMGD Yes | EMGD
! 1.5.3 (R3) 1.10
Intel® Intel® Intel®
Intel® Atom™ Intel® GMA Embed<.jed Intel® GMA Embedc.jed Embedfjed
Processor 3150 Yes Graphics Yes Q2 2010 Yes Graphics Yes Graphics
N4xx/NSxx Drivers Drivers Drivers
10.3.1 10.3.1 10.4.1
Intel® Atom™ Intel®
Processor Z6xx
SGX 535 No N/A Yes GMAGO0 No N/A No N/A
Intel® Atom™ Intel®
Processor Intel® Intel GMA

Intel® EMGD: Intel®° Embedded Media and Graphics Driver (Intel® EMGD)
8 Intel® GMA: Intel® Graphics Media Accelerator (Intel® GMA)

*Other names and brands may be claimed as the property of others




Intel® Atom™ Processor Based Platform

Fedora™ MeeGo*
Platform Graphics Engine POR Graphics Driver(s) POR Graphics Driver(s)
Intel® EMGD 1.0,
Intel® Atom™ Processor Z510 SGX 535 F11 1.5 V1.0 Intel EMGD 1.0, 1.5
F11/F14 | Intel® EMGD V1.1 Intel EMGD 1.5.2
IEGD 10.3.1 (Moblin 2.1)
1.5.2
Intel EMGD 1.5 Intel EMGD 1.5
. - F11 Intel® EMGD V1.0
Intel® Atom™ Processor E6xx Intel EMGD 1.5.2
SGX 535 F11/F14 1.5.2/1.6 V1.1
Intel EMGD
F14 Intel® EGMD V1.2 1.6/1.8/1.10
1.8/1.10 N
Intel® Embedded
Intel® Atom™ P €6 ®
niel Atom™ FTocessortoxx e GRS F10 Graphics Drivers V1.1 Intel® GMA
3150
10.3.1
Intel® Atom™ P 26
el RROMITEICESSor £5xx SGX 535 N/A N/A V1.1 oTC
Intel® Atom™ Processor SGX 545 N/A N/A Yes OTC
N2000/D2000

Intel® EMGD: Intel®° Embedded Media and Graphics Driver (Intel® EMGD)
9 Intel® GMA: Intel® Graphics Media Accelerator (Intel® GMA)

*Other names and brands may be claimed as the property of others




Video Engine

H/W accelerated video encode &
decode

Encode format: MPEG4, H.264
Decode format: MPEG2, MPEG4,
VC1, WMV9, H.264

Intel® Academic Community

Intel® Atom™ Processor E6xx Series (SOC)
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Integrated Graphics

e Upto400MHz

e Supports OpenGL* ES2.0,
OpenVG* 1.1

Dual Display

e 24-bit single channel LVDS
and SDVO

Break Away with Intel® Atom™ Processors: Chapter 4 & 7

*Other names and brands may be claimed as the property of others.
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Video and Graphic feature
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Intel® Atom™ Processor E6xx Series Provides: intel)‘

e Ultra Low Power Integrated 3D Graphics Core

e Full HD HW Video Encode/Decode Engine, support in
dedicated hardware H.264, MPEG1/2/4, VC1/WMV9 High
Definition decode.

Offloads one of the most demanding tasks off of Intel®
Atom™ processor core.

Intel recommends developers to choose a media player that takes advantage
of H/W accelerated video decode

Break Away with Intel® Atom™ Processors: Chapters 4 & 7
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Intel® Atom™ Processor Based Platform Graphics Features

Graphics Feature Benefit

Hardware-Based Video Acceleration Eliminates the need for SW codecs, thus
offloading the CPU

Supports full hardware acceleration of the following video compression
standards:

» H.264 Baseline profile L3, Main profile L4.1, High profile L4.1

+ MPEG2 Main profile high level

« MPEG4 Simple profile L3, Advanced simple profile L5

« VC1 all profiles up to L3

+ WMV9 Simple profile Medium level

« WMV9 Main profile High level

Support for 32 bit floating point operations High image quality
UMA Memory architecture Reduced board space and cost
Display Support Robust display controller offers flexibility

» Dual Display Pipe with rotation support
* LVDS + SDVO for display output
» Supports Extended Desktop or Clone Mode

Based/g,n)lntel® Atom™ processor and the Intel® System Controller Hub
tel.

(intel Break Away with Intel® Atom™ Processors: Chapters 4, 5, 7
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Differential interface used for local flat panels
Supports 18-bit or 24-bit color is supported
Max pixel clock of S8OMHz

Panel timings must be supported by vBIOS

e Intel® Embedded Media and Graphics Driver (Intel® EMGD)
tool exists to modify timings if not already supported by
default vBIOS

Break Away with Intel® Atom™ Processors: Chapter 2 & 5
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Single SDVO channel
Use for any external

display

e HDMI/DVI, Analog TV, VGA/CRT, LVDS

Up to 160 MHz pixel

clock supported

e Equates to 1280x1024 @ 85Hz
e Interface can physically go faster
e Includes 1920x1080p @60Hz (reduced blanking)

Break Away with Intel® Atom™ Processors: Chapter 2 & 5
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Intel® Atom™ Processor E6XX Series Graphics Accelerator

Deferred Pixel Shading

4 N\

Key Features
e Flexible Programmable Architecture

- Shader based technology Deferred Pixel Shading

- 3D Graphics

- ZP and advanced 2D Graphics Conventional 3D Intel® Atom™

- Video decode support Processor E6xx Series

- Image processing
e Deferred Pixel Shading
e High Performance
e |Low Power
e Industry standard tool support
e Comprehensive OS/API support

Break Away with Intel® Atom™ Processors: Chapter 3 & 7
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Tiling Benefits - Highest Image Quality

Internal True Color Processing-32bit Floating points

Vs

The Intel® Atom™ processor E6xX series graphics core uses its on-chip tile buffer to
process pixels at arbitrary pixel precisions up to 32 floating point even though the
external frame buffer can be as low as 16-bit

910

Blending using 16bpp Blending using 32bpp

Distinct visible artefacts Internal True Color
More accurate visual results )
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Intel® Atom™ Microarchitecture
http://www.intel.com/technology/atom/microarchitecture.htm

Intel® Atom™ Processor Web Site

http://www.intel.com/products/processor/atom/index.htm
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Intel® 64 and IA-32 Architectures Software Developer's Manuals
http://developer.intel.com/products/processor/manuals/

Intel® Software Network http://software.intel.com

Intel Tools for Intel Atom Processors
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Thank you!

Questions?
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Backup

Break Away with Intel® Atom™ Processors: Chapter 3
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Platform Power

Break Away with Intel® Atom™ Processors: Chapter 3




ACPI System Power States
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e N
' i
co
Working /W i

P-states = Performance States - freq/voltage throttle

C-states= CPU power states —-allows idle deep power saving

S-states = Sleep states - system power states

G-states = Global states - global power states
\. J

Break Away with Intel® Atom™ Processors: Chapter 3 & 8
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System Sleep States - sub of G-states

Full On: Processor Operating. Individual devices may be
shut down or be placed into lower power states to save

Suspend-to-Ram: System context maintained in DRAM.
Power shut off to non-critical circuits. Memory is retained
and refreshes continue. All clocks are stopped except RTC
clock.

Suspend-to-Disk: System context maintained on disk. All
power is then shut off except for that needed to resume.

Soft Off: System context not maintained. All power is shut
off except for that needed to restart. A full boot is required

when waking.

Power is completely removed from the system except for
the RTC. Hardware context is not retained. No “"Wake”
events are possible.

Break Away with Intel® Atom™ Processors: Chapter 3 & 8
intel) e l
= (lnte)
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ACPI Global Power States

Global Softwar Latency Power 0S Exit state
System e Runs? consumption restart electronically/
State required? mechanically
GO (working) SO Yes 0 High No Elec.
G1 (sleeping) S1-S4 No Increasing with Lower No Elec.
sleep state

G2 (soft off) S5 No Long ~0 Yes Elec.
G3 (mech. off) | n/a No Long RTC battery Yes Mech. (big red

only on/off button!)

e Applies to entire system; visible to user
e Instant-on PCs would use GO and G1 almost exclusively

Break Away with Intel® Atom™ Processors: Chapter 3 & 8

Software
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ACPI Big Picture

Global | Sleep | CPU Prgrt::::ur Sc};gf;i? Description
GO SO Co Full On Full On
GO SO C1 Auto-Halt Auto Halt
GO SO Cc2 Stop Grant Stop Grant
GO S0 C3 Deep Sleep On Deep Sleep, CPU clock halted
GO SO C4 Deeper Sleep CPU voltage lowered

Deep Power

GO S0 Cé6 CPU cached flushed and disabled
Down
Off, except
G1 S3 SUSCLK and Suspend to RAM
RTC clocks
power
G1 S4 off Off Off, except RTC | Suspend to Disk
G2 S5 clocks Soft Off
G3 NA power off Hard Off

Break Away with Intel® Atom™ Processors: Chapter 3 & 8




