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Revision History

This document may have been updated since the release shown below. See
http://edc.intel.com/Software/Downloads/ for the most recent version.

Date Revision Description

Added Section 6.4, “Microsoft Windows CE 7.0* (WEC7)
April 2011 032 Installation” on page 148. Change bars indicate areas of
change.

Updated for use with version 10.4 and 10.4.1 of the product.
This is a fully validated release and includes the following new
graphics driver features:

= Added Multi GPU Multi-Monitor (formerly Hybrid Graphics)
support for platforms based on the Intel® Atom™ Z5xx
Processor + Intel® US15 System Controller Hub and
External x1 PCI-Express Graphics Card.

= New Linux XV_AUTOPAINT_COLORKEY option integrated
for VA which prevents erasure of other contents displayed
in the desktop area. IEGD 10.4 continues to automatically
draw the colorkey before displaying the first video frame.

= Enabled driver support for all LVDS panels with a Data
Enable (DE) signal and Data Enable mode supported by
IEGD.

« Approximately tripled the boot/BLDK splash screen size
with EPOG driver by implementing support of 8 bits per
pixel .BMP format (originally was 24 bpp .BMP)

* Full-screen display of 1280x720 (720p), 1600x900,
1920x1080 (1080i & 1080p) resolutions in all officially
supported Windows and Linux IEGD operating systems
now achieved via internal VGA and/or internal LVDS
display controllers. This occurs so long as chipset
hardware supports necessary pixel rate for desired
resolution. Some IEGD chipsets do not have integrated
VGA and/or LVDS. Check IEGD Feature Matrix for internal
display controller(s) available.

* Included VA API in IEGD to allow a vaPutSurface
equivalent targeting video surface output as a Pixmap
February 2011 031 pointer as opposed to a drawable window.

= Increased DisplayID functionality; X&Y resolution settings
now function equivalently via DisplaylD (DID) or via EDID
files.

= Enhanced CED application to allow display ID settings to
have priority over INF file settings. When DisplayID is
available on the LVDS port, all attributes in DisplayID
override any similar settings in the INF file.

= Hardware accelerated video-to-video memory
GDI-Alphablending support added.

The following operating systems have been removed from
IEGD 10.4 support:

Fedora* 7 (kernel 2.6.21 — 1.3194 and X.org 7.2), Red Hat
Linux* (kernel 2.6.23, X.org 7.2, X server 1.3), Ubuntu* MID
8.04, Wind River Linux* (kernel 2.6.21, X.org 7.2, X server
1.3), and Windows CE 5.0. These operating systems are no
longer officially validated as of IEGD 10.4. Customers
interested in using any of these operating systems are urged
to download and use IEGD 10.3.1 from Intel's Embedded
Design Center
(edc.intel.com/Software/Downloads/IEGD/#download). IEGD
10.3.1 build #1550 was the final fully validated version of
IEGD that was validated against these older/mature operating
systems.

See the Release Notes for additional details of all defects
resolved in this release.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
User’s Guide April 2011
10 Document Number: 274041-032US


http://edc.intel.com/Software/Downloads/

®
Contents—IEGD l n tel

Date Revision Description

Updated for use with the version 10.3.3 of the product. This is
a maintenance release only and does not include any new
graphics features. Version 10.3.3 includes fixes related to
3d/0GL, S3/Resume, flickering on 50 Hz and 60 Hz panels
running on Intel® System Controller Hub US15W, screen
rotation and flipping, color corruption, and VBIOS timing
issues. See the Release Notes for complete details of all
defects resolved in this release.

June 2010 030

Updated for use with the version 10.3.1 of the product
including support for the Intel® Atom™ Processor 400 and 500
Series. Only IEGD version 10.3.1 provides graphics driver
support for the Intel® Atom™ Processor 400 and 500 Series.

March 2010 029

Updated for use with version 10.3 of the product, including
support for the 2D Frame Buffer Alpha Blending mode on
US15W, VC-1 VLD video decoding for Windows on US15W,
February 2010 028 RealPlayer for Netbooks (RP4NB) v1.1 media player for Linux,
the newest Windows Media Player (WMP) versions, and the
newest official Moblin-1VI 2.1 image (dated November 5,
2009).

Updated for use with the Preliminary version 10.3 of the

December 2009 027
product.

Updated for use with version 10.2.4 of the product, including

December 2009 026 enhanced instructions.

December 2009 025 Updated for use with version 10.2.4 of the product.
October 2009 024 Updated for use with version 10.2.2 of the product.

Updated for use with version 10.2 of the product, including
support for IEGD embedded pre-OS graphics feature driver in
the Boot Loader Development Kit (BLDK) runtime
environment, support for DDSCAPS_OWNDC capabilities for
Windows CE 5.0 and CE 6.0, support for Moblin 2.1 release
(moblin-ivi-gnome-20090819-001.img) dated August 19,
2009, and support for Windows Embedded CE 6.0 Monthly
Update (June 2009).

Updated for use with PRELIMINARY version 10.2 of the
product, including support for IEGD embedded pre-0OS
graphics feature driver in the Boot Loader Development Kit
(BLDK) runtime environment, support for DDSCAPS_OWNDC
capabilities for Windows CE 5.0 and CE 6.0, support for Moblin
2.1 release (moblin-ivi-gnome-20090819-001.img) dated
August 19, 2009, and support for Windows Embedded CE 6.0
Monthly Update (June 2009).

October 2009 023

September 2009 022

Updated for use with version 10.1 of the product, including
support for Fedora 10, XP/XPe SP3, transparent overlay for
Linux and Windows CE 6.0 for Intel® System Controller Hub
US15W/WP/WPT chipsets.

Updated for use with PRELIMINARY version 10.1 of the
product, including support for Fedora 10, XP/XPe SP3,
transparent overlay for Linux and Windows CE 6.0 for Intel®
System Controller Hub US15W/WP/WPT chipsets.

July 2009 021

June 2009 020

Updated for use with Version 10.0 of the product, including
support for Intel® G41, G45, GL40 and GS45 Express chipsets,
Intel® System Controller Hub US15WP/WPT, and Ubuntu on
8.0.4 on 945GME/GSE.

Updated for use with PRELIMINARY Version 10.0 of the
product, including support for Intel® G41, G45, GL40 and
GS45 Express chipsets, Intel® System Controller Hub
US15WP/WPT, and Ubuntu on 8.0.4 on 945GME/GSE.

March 2009 019

February 2009 018

Updated for use with Version 9.1.1 of the product, including

December 2008 017 support for the Ubuntu operating system.

Updated for use with PRELIMINARY Version 9.1.x of the

November 2008 016 product, including support for the Ubuntu operating system.

Updated for use with Version 9.1 of the product, including

October 2008 015 support for the Intel® Q45 Express chipset.
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Date

Revision

Description

June 2008

014

Updated for use with Version 9.0 of the product, including
support for the Intel® System Controller Hub US15W, Mobile
Intel® GM45 Express chipset (2D only), and Mobile Intel®
GLE960 Express chipset.

October 2007

013

Updated for use with Version 8.0 of the product, including
support for the Intel® Q35.

June 2007

012

Updated for use with Version 7.0 of the product, including
support for the Intel® Mobile Intel® GME965 and Mobile Intel®
910GMLE chipsets.

December 2006

011

Updated for use with Version 6.1 of the product.

September 2006

010

Updated for use with Version 6.0 of the product, including
support for the Intel® Q965 and Damn Small Linux*.

June 2006

009

Updated for use with Version 5.1 of the product, including
support for the Texas Instruments TFP410* DVO encoder,
Microsoft Windows Embedded for Point of Service (WEPOS)*
operating system, and SuSE 10.

February 2006

008

Updated for use with Version 5.0 of the product, including
support for the Intel® 852GM, Intel® 945G, and Intel® 945GM
chipsets, the Silicon Image Sil 1362* and Sil 1364* sDVO
transmitters, and External PCI as a Primary graphics adaptor.

October 2005

007

Updated for use with Version 4.1 of the product.

June 2005

006

Updated for use with Version 4.0 of the product, including
support for the Intel® 915GV and Intel® 915GM chipsets, the
Chrontel CH7307* and Chrontel CH7308* sDVO transmitters,
and Advanced EDID Configuration.

May 2005

005

Updated for use with Version 3.4 of the product, including use
of the enhanced Video BIOS, Windows* installer/uninstaller,
runtime configuration GUIs, and display discovery feature.

July 2004

004

Updated for use with Version 3.2 of the product, including use
of the dynamic port driver feature.

May 2004

003

Updated for usage with version 3.1 of the product, including
details on PCF format and usage, Universal INF format, and
updates to the User Build System.

February 2004

002

Updated chipset support to reflect current Embedded 1A32
roadmap.

February 2004

001

Initial Release
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1.0

Introduction

Notes:

April 2011

The Intel® Embedded Graphics Drivers (IEGD) comprise a suite of multi-platform
graphics drivers designed to meet the requirements of embedded applications.
Featuring Intel® Dynamic Disg)lay Configuration Technology (DDCT), the drivers run on
the following Embedded Intel™ Architecture (elA) chipsets:

- Intel® Atom™ Processor 400 and 500 Series (CPU+GPU combination)
« Intel® System Controller Hub US15W/US15WP/WPT chipset
- Mobile Intel® 945GSE Express chipset

- Mobile Intel® 945GME Express chipset

« Intel® 945G Express chipset

- Intel® Q45/G41/G45 Express chipset

« Intel® GM45/GL40/GS45 Express chipset

- Intel® Q35 Express chipset

- Mobile Intel® GLE960/GME965 Express chipset

- Intel® Q965 Express chipset

« Intel® 915GV Express chipset

- Mobile Intel® 915GME Express chipset

- Mobile Intel® 910GMLE Express chipset

(a) The IEGD v10.4 release is validated on only these platforms:

— Intel® Atom™ Processor 270 + Mobile Intel® 945GSE Express chipset

— Intel® Atom™ Processor 400 and 500 Series (combination CPU+GPU)

— Intel® Atom™ Z5xx Processor + Intel®US15 System Controller Hub

— Intel® Atom™ Z5xx Processor + Intel®US15WP/WPT System Controller Hub
(b) All other legacy Gen3/Gen4/GenX chipsets (in italics above) will continue to be

supported by the fully validated March 2010 IEGD 10.3.1 and as necessary in 2011 and
beyond IEGD10.3.x Hot Fixes or Engineering Candidates.

Customers requiring driver support for these Gen3/Gen 4/Gen X chipsets/platforms
must download and use the final fully validated driver for these chipsets - IEGD10.3.1
build #1550 released in March 2010.

Critical bug fixes for these platforms will still be enabled with future IEGD 10.3.x-based
Hot Fixes.

(c) If you need support for a chipset that is not listed above but is in the same family as
those listed, please contact your Intel representative.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
User’s Guide
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1.1

1.2

IEGD supports five types of display devices:

= Analog CRT/VGA

= LVDS flat panels

= TMDS DVI displays

= HDMI displays

= HDTV/Standard Definition analog TVs
IEGD is designed to work with fixed-function systems, such as Point-of-Sale (POS)
devices, ATMs, gaming devices, In-vehicle Information/Entertainment systems, etc. It
can be configured to work with various hardware and software systems and supports

both Microsoft Windows* and Linux* operating systems, including embedded versions
of these operating systems.

The Intel Embedded Graphics Suite consists of both IEGD and a Video BIOS (VBIOS)
component. These two components are configurable and work together to provide a
wide range of features. This document provides information on configuring and using
both IEGD and the VBIOS.
IEGD provides the following features:

= Enhanced VBIOS and EFI support

= Dynamic Port Drivers

e Support for Dual Independent Head (DIH) displays

= Support of a Universal INF file

e EDID and EDID-less display support

= Display discovery and initialization

« Direct 3D* support

« Installer/Uninstaller GUI for Microsoft Windows* OS

 Runtime configuration GUI for Microsoft Windows OS and Linux OS

= OpenGL and OpenGL ES supported in specific chipsets and OS (refer to Appendix D
for details)

Purpose

This manual provides information on both firmware and software, providing hardware
design considerations, installation requirements, and static configuration options.
Intended Audience

This document is targeted at all platform and system developers who need to interface
with the graphics subsystem. This includes, but is not limited to: platform designers,

system BIOS developers, system integrators, original equipment manufacturers,
system control application developers, and end users.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS

User’s Guide
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1.3 Related Documents

The following documents provide additional information on the hardware supported by
IEGD. Additional resources are available at
http://edc.intel.com/Software/Downloads/IEGD/.

April 2011

Intel® Atom™ Processor 400 and 500 Series Datasheets — Volume One (Document
Number 322847) and Volume Two (Document Number 322848)

Intel® Embedded Graphics Drivers Version 10.4 for Embedded Intel® Architecture
Product Brief
(Document Number: 315587)

Intel® Embedded Graphics Drivers Version 10.4 Feature Matrix
(Document Number: 317416)

Intel® Atom™ Processor Z5xx Series Datasheet
(Document Number: 319535)

Intel® System Controller Hub (Intel® SCH) Datasheet
(Document Number:319537)

Intel® Embedded Graphics Drivers Version 10.4 Release Training Presentation
(Document Number: TBD)

Intel® Embedded Graphics Drivers Version 10.4 Specification Update
(Document Number: 309380)

Intel® 35 Express Chipset Family Datasheet
(Document Number: 31696602)

Intel® 1/0 Controller Hub 9 (ICH9) Family Datasheet

(Document Number:31696602)

Mobile Intel® GME965 Express Family Chipset for Embedded Datasheet
(Document Number: 31627303)

Mobile Intel® 965 Express Chipset Family Datasheet

(Document Number: 316273)

Intel® 965 Express Chipset Family Datasheet
(Document Number: 313053)

Mobile Intel® 915PM/GM/GMS and 910GML Express Chipset Datasheet
(Document Number: 305264)

Intel® 915G/915GV/915P Express Chipset Datasheet
(Document Number: 304467)

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet
(Document Number: 301473)

IEGD Linux Kernel Module Porting and Patching Methods White Paper
(Document Number: 435867)

Integrated Dual Independent Display on Intel® Digital Security Surveillance
Multifunction Platforms Application Brief

(Document Number:30130301)

Display Panel Debugging with the Intel Graphics Memory Controller Hub
(Document Number: 305964)

Implementing Multiple Displays with IEGD Multi-GPU -Multi-Monitor Mode on Intel®
Atom™ Processor with Intel® System Controller Hub US15W Chipset White Paper
(Document Number: 324821)

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
User’s Guide
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« Hybrid Multi-monitor Support; Enabling new usage models for Intel® Embedded
Platforms White Paper

(Document Number: 323214)

= VESA BIOS Extensions/Display Data Channel Standard
This document provides information on the 4F VBE functions, which are supported
by the Intel embedded Video BIOS.

= VESA BIOS Extension (VBE) Core Functions Standard Version 3.0

Contains information on the VESA BIOS Extension (VBE) specification for standard
software access to graphics display controllers that support resolutions, color
depths, and framebuffer organizations beyond the VGA hardware standard.

Note: The above two documents are available from http://www.vesa.org. Membership may
be required to access these documents. Reproductions may also be available from
elsewhere on the Internet.

« Cloning Linux Drives Using MondoArchive Application Note
(Document Number: 449300)

« Installing Fedora 10 for Platforms Based on Intel® Atom™ z510/2520/2530
Processor + Intel® US15W System Controller Hub Application Note
(Document Number: 449700)

Contains information on the VESA BIOS Extension (VBE) specification for standard
software access to graphics display controllers that support resolutions, color
depths, and framebuffer organizations beyond the VGA hardware standard.

1.4 Conventions

The following conventions are used throughout this document.

Boldface Represents text that you type and text that appears on a screen.
Italics Introduces new terms and titles of documents.
Courier New Identifies the names of files, executable program names, and text that appears in

a file.

Angle Brackets (<>)

Encloses variable values in syntax or value ranges that you must replace with
actual values.

Vertical Bar (| )

Used to separate choices (for example, TRUE | FALSE)

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS

User’s Guide
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1.5

Table 1.

April 2011

New Features for Version 10.4

The table below presents new IEGD features and capabilities.

IEGD v10.4 New Features (Sheet 1 of 3)

New Features

IEGD now provides VA API to allow a vaPutSurface equivalent targeting video surface output as a
Pixmap pointer as opposed to a drawable window.

Support of create_ogl_texture_from_pixmap extension and the ability to handle NV12 textures in this same
OpenGL extension now enabled. Created vaDerivePixmapEXT() function that returns a NV12 pixmap.

This allows for a colorspace conversion to happen when the pixmap is bound to a texture. IEGD
implementation of vaPutSurface changed to use the pixmap instead of the surface. This feature thus delivers
better performance only when using video decoded surfaces as textures for a subsequent OpenGL operation.
Compatibility retained with the original VA-API 0.29.

Increase BLDK splash screen size with EPOG driver by implementing support of 8-bit per pixel.BMP
format.

Previous splash screen size in IEGD EPOG limited to 50kB .BMP format at 24 bits per pixel. This feature allows
for a tripling of the splash image size to approximately 300x300 pixels by allowing for support of splash screen
.BMP format files at 8 bits per pixel. Memory limit remains at 50kB maximum.

IEGD allows display resolution to be set with both DisplaylD and EDID with LVDS displays. In
cases where the Windows OS requests information about the LVDS display and that display is
programmed via DisplayID (DID), the IEGD driver will convert the DisplayID data into a Windows
driver compatible, supported data structure-format.

For Windows XP-XP Embedded which are Display ID-unaware operating systems, IEGD 10.4 will translate
Display ID data into EDID data structure when Windows XP makes requests for display-firmware information.
This conversion is required as Windows makes use of the requested display firmware information to determine
the preferred resolution.

This new FCB means that systems based on IEGD 10.4 and that store the DisplayID file in EPROM will behave
precisely the same way as when EDID is being utilized in terms of the default resolution and behavior. In other
words, Windows will utilize DisplayID configuration settings on bootup and no longer default to the default
VGA resolution.

Note: With IEGD 10.3.1 and earlier versions of IEGD, there was a problem with Display ID panel in Windows
XP if no prior display resolution was configured after installation. If a customer used LVDS display
with EDID, Windows XP would start in native resolution. If customer used LVDS display with Display
ID, then Windows starts in VGA resolution only unless the resolution is reconfigured with Display

property.

Multi-GPU - Multi-Monitor Mode (formerly known as Hybrid Multi-monitor) now supported with
internal US15W and external PCI-Express graphics card and IEGD 10.4.

Multi-GPU - Multi-Monitor Mode (formerly known as Hybrid Multi-monitor) is now officially supported and
validated for platforms based on IEGD 10.4 and the Intel® Atom™ Z5xx processor and Intel™ System
Controller Hub US15W graphics chipset. This feature lets customers increase the total number of
simultaneously displayed outputs from their IEGD 10.4 US15W-based platforms from a maximum of two, to
three or more. With Multi-GPU - Multi-Monitor Mode enabled, the first two outputs come from the US15W's
internal LVDS and SDVO ports while 1 - 4 additional outputs (and whether they are DVI, VGA, TV out, or
DisplayPort) come from an external graphics card. Two usage models were comprehensively tested internally
by Intel: Usage Model #1 transmits 4 display outputs simultaneously. The US15W generates displays from its
internal LVDS and internal SDVO and two additional independent Display Outputs come via the External PCle
x1 graphics card. With Usage Model #1, internal SDVO can be VGA/DVI/HDMI/LVDS or TVOut and outputs
from the x1 PCI-E graphics card can be VGA/DVI/HDMI/DisplayPort or TVOut. Intel also validated Usage Model
#2 which transmits six display outputs simultaneously. In Usage Model #2, IEGD 10.4 and US15W generate
displays from its internal LVDS and internal SDVO and four additional independent outputs are transmitted via
the Matrox* M9120 Plus LP PCle x1 Video Card + Matrox '60 pin LFH (M) - HD-15 (F)' display cable
combination which drive out four additional independent VGA analog displays.

To date, this feature has been validated only with the Windows* XP Service Pack 3 (SP3) operating system.
Linux* Xinerama was not tested by Intel for Multi-GPU Multi Monitor mode functionality but is expected to
operate properly with correct configuration of Linux. OEMs/ODMs are welcome to attempt enabling of Multi-
GPU - Multi-Monitor Mode on their US15W-based Linux platform. Refer to the December 2010 white paper #
324821-001US titled Implementing Multiple Displays with IEGD Multi-GPU - Multi-Monitor Mode on Intel®
Atom™ Processor with Intel® System Controller Hub US15W Chipset for further implementation details.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
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Table 1. IEGD v10.4 New Features (Sheet 2 of 3)

New Features

New Linux XV_AUTOPAINT_COLORKEY option integrated for VA which prevents erasure of other
contents displayed in the desktop area. Driver continues to automatically draw the colorkey before
displaying the first video frame.

Assists with Linux video playback.

Data Enable (DE) type LVDS Panels from X, y, z (Vendor model/make #s filled in later) supported
by IEGD.

LVDS panels typically do not have a DE (data enable) signal as part of their interface. IEGD enhanced to
support these new type of panels.

Full-screen display of 1280x720 (720p), 1600x900, 1920x1080(1080i & 1080p) via internal VGA
and LVDS display controllers.

Multiple Embedded segments require full 720p and 1080p resolution outputs.

So long as the particular ECG chipset's integrated LVDS, DVI, HDMI, VGA, or SDVO display controller supports
the necessary pixel rates required for generation of full-screen 1280x720 (720p), 1600x900, 1920x1080-
interlaced (1080i), 1920x1080 progressive(1080p) active resolutions then the system using IEGD can render
full 720p, 1080p and 1600x900 active resolutions.

Sample exception: US15W's maximum pixel clock = 112 MHz which equates to 1376x768 @ 85 Hz. as
maximum resolution. Thus, hardware limitations prevent support of 1080p & 1080i and 1600x900 for US15W
LVDS.

While outputting LVDS, when DisplayID is used or detected by the IEGD 10.4-based system, the
driver will give priority to DisplaylD parameters and attributes over CED/.INF file attributes.

CED and the .INF file no longer override and take precedence over DID settings. When DID is present the only
way to control the settings is by manually editing or replacing the DID file or deleting it from the EEPROM.

For Atom+US15W-based Windows CE 6.0 R2 only platforms, hardware accelerated alphablending
for applications performing video to video (memory) operations.

Applications using system-to video-operations and GDI-alphablending will not be hardware accelerated. The
internal US15W hardware acceleration will be used to increase the frames-per-second metric and decrease
CPU utilization for video to video (memory) operations.

IEGD allows display resolution to be set with both DisplayID and EDID with LVDS displays. In
cases where the Windows OS requests information about the LVDS display and that display is
programmed via DisplayID (DID), the IEGD driver will convert the DisplayID data into a Windows
driver compatible, supported data structure-format.

For Windows XP-XP Embedded which are Display ID-unaware operating systems, IEGD 10.4 will translate
Display ID data into EDID data structure when Windows XP makes requests for display-firmware information.
This conversion is required as Windows makes use of the requested display firmware information to determine
the preferred resolution.

This new FCB means that systems based on IEGD 10.4 and that store the DisplayID file in EPROM will behave
precisely the same way as when EDID is being utilized in terms of the default resolution and behavior. In other
words, Windows will utilize DisplayID configuration settings on bootup and no longer default to the default
VGA resolution.

With IEGD 10.3.1 and earlier versions of IEGD, there was a problem with Display ID panel in Windows XP if no
prior display resolution was configured after installation. If a customer used LVDS display with EDID, Windows
XP would start in native resolution. If customer used LVDS display with Display ID, then Windows starts in
VGA resolution only unless the resolution is reconfigured with Display property.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
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Table 1. IEGD v10.4 New Features (Sheet 3 of 3)

New Features

Removed support for these older operating systems: Fedora 7, Red Hat Linux* (kernel 2.6.23,
X.org 7.2, X server 1.3), Ubuntu 8.04 MID, Wind River Linux* (kernel 2.6.21, X.org 7.2, X server
1.3), and Windows CE 5.0.

These operating systems are no longer validated by engineering as of IEGD version 10.4. Customers can still
use these operating systems with IEGD for their embedded systems but Intel recommends utilizing IEGD
10.3.1 (version #1550 released in March 2010) since it was the final IEGD Driver to be fully validated with
Fedora 7, Red Hat Linux* (kernel 2.6.23), Ubuntu 8.04 MID, Wind River Linux* (kernel 2.6.21), and Windows
CE 5.0.

Go to the Embedded Design Center (http://edc.intel.com/Software/Downloads/IEGD/#download) to download
IEGD 10.3.1 or contact your local Intel representative.

This release also contains resolutions for errata. For details on errata, including status
site (premier.intel.com) and the Intel® Embedded Design Center (http://
edc.intel.com).

1.6 Acronyms and Terminology

The table below lists the acronyms and terminology used throughout this document.

Table 2. Acronyms and Terminology (Sheet 1 of 4)

Term Description

APG Digital Display. An adapter card that can be inserted into the PCle
Xx16 port of Intel chipset family-based systems. ADD cards allow

ADD Card configurations for TV-out, LVDS, and TMDS output (i.e., televisions,
digital displays, and flat panel displays).

AIM Add In Module.

API Application Programming Interface.

BIOS Data Area. A storage area that contains information about the
BDA current state of a display, including mode number, number of columns,
cursor position, etc.

Basic Input/Output System. IEGD interacts with two BIOS systems:
BIOS system BIOS and Video BIOS (VBIOS). VBIOS is a component of the
system BIOS.

Boot Loader Development Kit. This driver is a module within the BLDK.
BLDK The EPOG feature enables quick display of the user’s chosen splash
screen (8-bit or 24-bit per pixel .bmp format with size less than 50 KB).

Configuration EDitor. Graphical pre-installation utility allows easy creation
of consolidated driver installation packages for Windows*, Windows CE*,
and Linux *operating systems, and VBIOS across numerous platforms
and display combinations.

CED

A type of display configuration that drives two display devices, each

displaying the same content, but can have different resolutions and

(independent) timings. Compare Twin Display Configuration and DIH
Display Configuration.

Clone Display Configuration

Contrast is the measure of the difference between light and dark on a
display. If the contrast is increased, the difference between light and dark
is increased. So something white will be very bright and something black
will be very dark.

Contrast

Certified Output Protection Protocol*. A Microsoft-defined API to provide
COPP applications with information about what output protection options are
available on a system.

D3D Microsoft Direct3D*. A 3D graphics APl as a component of DirectX*
technology.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
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Term

Description

DC

Display Configuration.

DDCT

Intel® Dynamic Display Configuration Technology.

DirectDraw™

A component of the DirectX* Graphics API in Microsoft Windows OS.

DIH Display Configuration

Dual Independent Head. A type of display configuration that supports two
displays with different content on each display device. IEGD supports
Extended mode for Microsoft Windows systems and Xinerama for Linux
systems.

Detailed Timing Descriptor. A set of timing values used for EDID-less

bTDh devices.

DVI Digital Video Interface.

DVO Digital Video Output.

EBDA Extended BIOS Data Area. An interface that allows the system BIOS and
Option ROMs to request access to additional memory.
Extended Display ldentification Data. A VESA standard that allows the

EDID display device to send identification and capabilities information to IEGD.
IEGD reads all EDID data, including resolution and timing data, from the
display, thus negating the need for configuring DTD data for the device.
A display that does not have the capability to send identification and

EDID-less timing information to the driver and requires DTD information to be
defined in the driver.

EFI Extensible Firmware Interface.

elA Embedded Intel® Architecture.

EMI Electromagnetic Interference.

EPOG Embedded Pre-OS Graphics feature.

Extended Clone Mode

A feature that allows you to have different sized displays in Clone mode.

A region of physical memory used to store and render graphics to a

Framebuffer .
display.

GEN3 Napa Graphics Core in 910/915 family chipset.

GEN3.5 Napa+ Graphics Core in 945 family chipset.

GEN4 Graphics Core in 965 family chipset.

GEN5 Graphics Core in the GL40/GM45 family chipset.

GDI Graphics Device Interface. A low-level APl used with Microsoft Windows
operating systems.
Intel Graphics Media Accelerator. Refers to both the graphic hardware in

GMA Intel chipsets as well as the desktop/mobile driver. The GMA driver is not
intended for use in embedded applications.

GMCH Graphics and Memory Controller Hub.

GMS Graphics Mode Select (stolen memory).

HAL Hardware Abstraction Layer. An API that allows access to the Intel®
chipsets.
High-bandwidth Digital-Content Protection. A specification that uses the

HDCP DVI interface. HDCP encrypts the transmission of digital content between
the video source (transmitter) and the digital display (receiver).

HDMI High-Definition Multimedia Interface, an uncompressed, all-digital audio/
video interface.

1AL Interface Abstraction Layer. An APl that allows access to graphics
interfaces including the GDI, and DirectDraw™*.

iDCT Inverse Discrete Cosine Transformation (hardware feature).

IEGD Intel® Embedded Graphics Drivers
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Acronyms and Terminology (Sheet 3 of 4)

Term

Description

Intel® Embedded Graphics Suite. Runtime graphics driver plus a VBIOS

IEGS component.
IKM IEGD Kernel Module
A standard Microsoft Windows text file, referred to as an information file,
INF file used by Microsoft Windows OS to provide information to the driver. The
default .inf file for IEGD is i egd. i nf. You can create customized
parameters using the CED utility.
Linear Pulse Code Modulation. A method of encoding audio information
LPCM digitally. The term also refers collectively to formats using this method of
encoding.
LVDS Low Voltage Differential Signaling. Used with flat panel displays, such as a
laptop computer display.
National Television Standards Committee. An analog TV standard used
NTSC primarily in North and Central America, Japan, the Philippines, South
Korea, and Taiwan.
OAL Operating system Abstraction Layer. An API that provides access to

operating systems, including Microsoft Windows and Linux.

Option ROM (OROM)

Code which is integrated with the system BIOS and resides on a flash chip
on the motherboard. The Intel Embedded Video BIOS is an example of an
option ROM.

oS Operating System.
Phase Alternating Lines. An analog TV standard used in Europe, South
PAL . . .
America, Africa, and Australia.
PCF Parameters Configuration File.
PCI Peripheral Component Interface.
Port Driver A driver used with the sDVO interfaces of the Graphics and Memory
Controller Hub (GMCH).
POST Power On Self Test.
PWM Pulse Width Modulation.

Reserved Memory

A region of physical memory in a Windows CE* system set aside for BIOS,
VBIOS, and Graphics Driver operations. Reserved memory can be
configured to be used by the operating system and other applications
when not in use by the BIOS.

Saturation

Monitors and scanners are based on the “additive” color system using
RGB, starting with black and then adding Red, Green, and Blue to achieve
color. Full saturation of RGB gives the perception of white, and images are
created that radiate varying amounts of RGB, or varying saturation of
RGB.

SCART

French Acronym - Syndicat des Constructeurs d'Appareils
Radiorecepterus et Televiseurs. A video interface possessing up to four
analog signals (Red/Green/Blue/Composite PAL). S-Video (Luma/
Chroma) is possible over the SCART interface as well.

sDVO

Serial Digital Video Output.

Single Display Configuration

A type of display configuration that supports one and only one display
device.

SSC

Spread Spectrum Clock.

Stolen Memory

A region of physical memory (RAM) set aside by the system BIOS for
input and output operations. The amount of stolen memory is
configurable. Stolen memory is not accessible to the operating system or
applications.

System BIOS

The standard BIOS used for basic input and output operations on PCs.

TMDS

Transitioned Minimized Differential Signaling. Used with DVI displays,
such as plasma TVs.
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Term Description
TOM Top Of Memory.
Terminate and Stay Resident. A program that is loaded and executes in
TSR RAM, but when it terminates, the program stays resident in memory and

can be executed again immediately without being reloaded into memory.

Twin Display Configuration

A type of display configuration that supports two display devices each of
which has the same content, resolution, and timings. Compare Clone
Display Configuration. Note: Twin configuration is not supported on
US15W series chipsets.

UBS User Build System. A process for building a VBIOS.
Video Basic Input Output System. A component of system BIOS that

VBIOS X S
drives graphics input and output.

VESA Video Electronics Standards Organization.

VGA Video Graphics Array. A graphics display standard developed by IBM* that
uses analog signals rather than digital signals.

VLD Variable Length Decoding.

VMR Video Mixing Render.
Windows* Hardware Quality Labs. WHQL is a testing organization

WHQL responsible for certifying the quality of Windows drivers and hardware
that runs on Windows operating systems.

XDDM Defined by Microsoft as XP Display Driver Model. For IEGD to function
properly, it must be run in XDDM mode under Microsoft Vista* OS.
Informal, but imprecise reference to the video image format, Y'CbCr. The
Y' component is luma, a nonlinear video quality derived from RGB data

YUV denoted without color. The chroma components, Cb and Cr that

1.7

Note:

Note:

correspond nonlinearly with U and V as differences between the blue and
luma, and the red and luma respectively.

Downloading IEGD and Video BIOS

IEGD and the Video BIOS (VBIOS) are available on Intel Premier Support (QUAD)
(premier.intel.com) and the Intel Embedded Design Center (http://edc.intel.com/
Software/Downloads/IEGD/#download) only. The download package includes:

« |EGD drivers and VBIOS for Linux* operating systems and all Windows* operating

systems

= Intel Embedded Graphics Driver Configuration Editor (CED) release which includes

an online help system
CED currently runs only on Windows operating systems.

The Embedded Video BIOS version 10.4 is recommended for use with each of the
graphics drivers in most cases. Click the following link to see the FAQ page for details
on the differences of these versions.

http://edc.intel.com/Software/Downloads/IEGD/#faqs

After you have downloaded, installed, and run CED, you can configure and customize
the drivers and VBIOS following the procedures in this document. Once they have been
configured, you can integrate the VBIOS with the system BIOS ROM and install IEGD
on your operating system.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS

User’s Guide
22

April 2011
Document Number: 274041-032US


https://premier.intel.com
http://edc.intel.com/Software/Downloads/IEGD/#download
http://edc.intel.com/Software/Downloads/IEGD/#download
http://edc.intel.com/Software/Downloads/IEGD/#download
http://edc.intel.com/Software/Downloads/IEGD/#download
http://edc.intel.com/Software/Downloads/IEGD/#faqs

m ®
Architectural Overview—IEGD l n tel >

2.0

Architectural Overview

2.1

Figure 1.

April 2011

Introduction

The Intel Embedded Graphics Suite (IEGS) is composed of a runtime graphics driver
and a Video BIOS (VBIOS) firmware component. (See the illustrations below.) Both the
driver and VBIOS control the GMCH to perform display and render operations. The
VBIOS is predominantly leveraged by System BIOS during system boot but is also used
at runtime by the driver to handle full-screen text mode on Microsoft Windows>

operating systems.

Intel Embedded Graphics Suite

Analog Port

v

sDVO Port

B5086-03
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Figure 2. Graphics Driver Architecture
IAL
( OAL
HAL
B5087-03
Figure 3. Firmware Architecture
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2.1.1 Display Options

The following section describes the types of displays and configurations supported by
the Intel Embedded Graphics Driver.

2.1.1.1 Types of Displays

The table below lists the types of displays supported by IEGD.

Table 3. Types of Displays
Display Description
CRT Analog CRT, natively supported with RGB signaling or via an external encoder sDVO port.

Flat Panel

TMDS (DVI, HDMI) and LVDS compliant flat panels are supported with the use of an
external transmitter via an sDVO port. Integrated LVDS flat panels are also natively
supported on the Mobile Intel® 910GMLE, Mobile Intel® 915GME Express, Mobile Intel®
945GME, Mobile Intel® 945GSE Express, Mobile Intel® GLE960/GME965 chipsets, the
Intel® System Controller Hub US15W/US15WP/WPT chipset, and Intel® Atom™ Processor
400 and 500 Series.

Note: IEGD 10.4 Enabled driver support for all LVDS panels with a physical Data Enable
(DE) signal as part of the interface. LVDS panels with a Data Enable mode are
now supported with IEGD 10.4.

TV

HDTV and standard-definition TV-out is typically supported via an external encoder
connected to the SDVO port and port driver.

Note: TV-Out can also be enabled internally if the chipset has D-A converters and its
datasheet lists TV out as a supported display option.

2.1.1.2 Display Configuration

IEGD supports driving two displays simultaneously. Several configurations are
supported, dependent on operating system and chipset. The various display
configurations are described in the table below.

Table 4. Display Configuration Definitions
Display Configuration Mode Description
Single Normal desktop configuration, single monitor.
Twin Tv_vo displays, same content, single resolution, same timings (not supported
with US15W series).
Clone Two displays, same content, different resolutions, independent timings.
Extended Two displays, continuous content (available in Windows only).
DIH Dual Independent Head. Two displays, different content, independent

resolutions.
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The table below summarizes which display configurations are supported by Intel

chipsets.
Table 5. Supported Display Configurations
Operating System
Chipset
Windows XP*/Vista* Windows CE* Linux
Intel® US15W/US15WP/WPT, | Single, Clone, Single, Clone, Vertical Single, Clone,
Intel®Atom™ 400/500 Extended Extended Xinerama, DIH

Intel® Q45/G41/G45
Intel® GM45/GL40/GS45,
Intel® Q35,

Intel® GLE960,
Intel® GME965,
Intel® Q965,

Intel® 945GM,
Intel® 945GSE,
Intel® 945G,

Intel® 915GME,
Intel® 910GMLE

Single, Twin, Clone,
Extended

Single, Twin, Clone,

Single, Twin, Clone Xinerama, DIH

Intel® 915GV Single, Twin, Clone Single, Twin, Clone Single, Twin, Clone

IEGD supports Twin and Clone modes through custom APIs. In contrast, Microsoft
Windows and Linux operating systems (X.org*) both natively support Extended and
DIH.

2.2 Features
The following sections describe major features IEGD supports.

2.2.1 Chipsets Supported

The table below lists IEGD-supported chipsets.

Table 6. Chipsets Supported by the Intel Embedded Graphics Suite
Chipset IEGD VBIOS Support IEGD Support

Intel®Atom™ 400/500 Yes Yes
Intel® US15W/US15WP/WPT Yes Yes
Intel® Q45/G41/G45 Yes Yes
Intel® GM45/GL40/GS45 Yes Yes
Intel® Q35 Yes Yes
Intel® GLE960/GME965, Ves Ves
Intel® Q965

Intel® 945G Yes Yes
Intel 945GME Yes Yes
Intel 945GSE Yes Yes
Intel® 915GV Yes Yes
Intel® 915GME Yes Yes
Intel® 910GMLE Yes Yes

All supported chipsets provide for a single analog output for CRTs. In addition, digital
monitors, flat panels and TVs are supported through the GMCH sDVO interface.
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2.2.2 OS and API Support
IEGD and Video BIOS support the following operating systems and APIs. For OpenGL
APls, see Appendix D, “2D/3D APl Support”.
* Linux X.org
e Fedora* 10 (kernel 2.6.27, X.org 1.5)

< Moblin 2.1 IVI and Moblin 2.1 Linux* (kernel 2.6.31, X server 1.6.1) (Intel®
System Controller Hub US15W/US15WP/WPT only)

« Windows Embedded Standard 2009, Windows XP* ver. SP3, Windows XP
Professional™ ver. SP3, Windows XP Embedded* ver. SP3, WEPOS* ver. SP3:

— DirectX* 8.1 and 9.0 (DirectDraw* and Direct3D*)

* Microsoft Windows CE* 7.0/Windows Embedded CE 7.0 (WEC7) for Intel® Atom™
Processor 400 and 500 Series only and Windows CE and 6.0 R2 for all other IEGD
chipsets

Note: The following features are NOT supported in IEGD v10.4:
* Microsoft Vista* 2D + 3D
« Vista DirectX 9.0L, DirectX 10.0 (Combine with MS Vista 2D + 3D)
- Windows Aero* is not supported by IEGD under Windows Vista'

2.2.3 DisplayID Support

The Intel Embedded Graphics Driver supports the newly developed DisplaylD
specification. DisplayID is a new VESA specification (www.vesa.org) that describes the
data format for the display configuration parameters and provides the capability to
unify the display data structure thereby decreasing the need to rely on proprietary
extensions. For more information on DisplaylD, its uses and parameters please
reference the VESA specification (www.vesa.org).

2.2.4 EDID-Less Configuration

EDID-less support is the ability to run a display panel that does not have display timing
information within the panel. Therefore, the user has to provide the display timing
information to the graphics drivers. For IEGD, this must be done through:

e CED

= Configuration file for the graphics drivers.
This document describes only the necessary edits to the configuration files that are
required to implement the graphics driver and VBIOS, and not specific settings for

EDID-less panel configuration. Please refer to the manufacturer’s specifications for the
DTD settings to use for your EDID-less panels.

1. Windows Aero is a graphics function that adds glass or translucent effects to menus, balloons, and
dialog boxes in Windows Vista along with 3D scrolling. Its purpose is to add more intuition to
toolbars and navigation. “Aero” is Microsoft's code name for the Microsoft Vista theme or shell.
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EDID-Less Panel Type Detection

The Intel Embedded Graphics Suite supports EDID-less displays that do not export
timing modes. This is accomplished by allowing configuration of a Detailed Timing
Descriptor (DTD), and associating that DTD with a specific display port. IEGD provides
further flexibility in allowing numerous DTDs to be defined and having the selection of
the DTD be configurable though selection of Configuration IDs. The selection of the
Configuration ID can be done from the System BIOS, as long as it supports the Intel
5F40h function and passes the appropriate Configuration ID to the VBIOS. The VBIOS
in turn notifies the Graphics Driver of which Configuration ID is active. This is not
required however, but the VBIOS and/or Graphics Driver require the Configuration ID to
be set prior to installation.

sDVO Devices

IEGD supports many third-party digital transmitters connected to the sDVO ports of the
GMCH. The driver code that supports each of these devices is abstracted and is a
separate driver called a port driver. Port drivers can be dynamically loaded at the time
IEGD is initialized, and IEGD can be configured to allow any number of these port
drivers to be loaded. By default, all the port drivers for the devices listed in the
following table as “Included in Release Package” will load by default if the
corresponding transmitter is detected. If a port driver is not specified in the
configuration before installation, that device will not be detected, and the port driver
will not load. The configuration can be modified before installation to prevent certain
port drivers from loading or to include additional port drivers to load.

SDVO Devices Supported

VBIOS/EPOG/EFI Video Graphics Driver

bevice Driver Support Support

Internal LVDS Yes Yes

Internal TV Out No Yes

Chrontel CH7022* RGB VGA/SDTV/HDTV out Yes Yes

Chrontel CH7307* Single-port DVI out Yes Yes

Chrontel CH7308* LVDS out Yes Yes

Chrontel CH7317* RGB VGA out Yes Yes

Chrontel CH7315* HDMI out Yes Yes

Chrontel CH7319* Dual-port DVI out with HDCP Yes Yes

Chrontel CH7320* Dual-port DVI out Yes Yes

Silicon Image Sil 1362*Single-port DVI out Yes Yes

Silicon Image Sil 1364* Single-port DVI out Yes Yes
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2.2.6 Rotation

Rotation is the ability to rotate the display for the Intel Embedded Graphics Driver.
Rotation support includes 0°, 90°, 180°, 270°. Rotation is supported only on the
following chipsets using Windows XP*, and Linux operating systems:

« Intel® Atom™ Processor 400 and 500 Series

- Intel® Q45/G41/G45 Express chipset

« Intel® GM45/GL40/GS45 Express chipset

e Intel® System Controller Hub US15W/US15WP/WPT chipset
- Intel® Q35 Express chipset

- Mobile Intel® GLE960/GME965 Express chipset
- Intel® Q965 Express chipset

- Mobile Intel® 945GSE Express chipset

- Mobile Intel® 945GME Express chipset

- Mobile Intel® 945GM Express chipset

- Intel® 945G Express chipset

- Intel® 915GV Express chipset

- Mobile Intel® 915GME Express chipset

- Mobile Intel® 910GMLE Express chipset

Note: Rotation is not supported with the VBIOS. Rotation is supported with Windows CE* but
only in static mode.
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3.0 Platform Configuration Using CED

The Intel® IEGD Configuration Editor (CED) is a Windows-based Graphical User
Interface (GUI) that allows you to create configurations, package the configurations,
and create installations that can be loaded directly on a specific OS or Video BIOS
platform. Configurations are associated with a specific chipset and can be created for
any one of the following supported chipsets:

Intel® Atom™ Processor 400 and 500 Series
Intel® Q45/G41/G45 Express chipset

Intel® GM45/GL40/GS45 Express chipset
Intel® System Controller Hub US15W/US15WP/WPT chipset
Intel® Q35 Express chipset

Mobile Intel® GLE960/GME965 Express chipset
Intel® Q965 Express chipset

Mobile Intel® 945GSE Express chipset

Mobile Intel® 945GME Express chipset

Intel® 945G Express chipset

Intel® 915GV Express chipset

Mobile Intel® 915GME Express chipset

Mobile Intel® 910GMLE Express chipset

IEGD configurations can be created for the following supported operating systems and
Video BIOS:

April 2011

Linux X.org
Fedora 10
Moblin 2.1 VI for Intel® System Controller Hub US15W/US15WP/WPT only

Microsoft Windows Embedded Standard 2009*, Microsoft Windows XP* SP3,
Microsoft Windows XP Professional* SP3, Microsoft Windows XP Embedded* SP3,
and Microsoft WEPOS* SP3:

— DirectX* 8.1 and 9.0 (DirectDraw* and Direct3D*)
Microsoft Windows Vista

— Choose “Windows XP/XPE” when configuring a package in CED for Windows
Vista.

— IEGD will automatically run in XDDM mode once installed on a system using
Microsoft Vista* and one of the aforementioned Intel embedded chipsets.

Microsoft Windows CE 6.0 R2

Microsoft Windows CE 7.0/WEC?7 for Intel® Atom™ Processor 400 and 500 Series
only
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Note:

3.1

3.2

The following features are NOT supported in IEGD v10.4:
= Microsoft Vista* 2D + 3D (WDDM)
= Vista DirectX 9.0L, DirectX 10.0 (Combine with MS Vista 2D + 3D)

The CED GUI is designed for ease of use and configuration of IEGD. Each configuration
page has online help available and each data field is validated. If you enter an incorrect
value, the CED displays an error message at the top of the page and displays the valid
range of values for the field. You cannot finish a configuration until all fields contain
valid values.

The following sections show how to create a configuration for any of the supported
chipsets, operating systems, and IEGD Video BIOS.

= “Starting the CED” on page 33

= “Creating a New Customized DTD” on page 34
= “Creating a New Configuration” on page 38

= “Creating a New Package” on page 58

= “Generating an Installation” on page 66

Before You Begin

To configure IEGD software using CED, you will need some information on the panel
you are using. This information is usually found in the product specifications. In some
cases the terminology used in the CED may not match the labels used in your panel’s
product specification. Refer to Table 9, “Timing Specification Example Values” on

page 37 for hints on which specs correspond to CED Detailed Timings Descriptor (DTD)
fields. After you obtain the correct specification values, you may need to derive other
values for the DTD fields.

Creating a Configuration in CED — Summary Steps

The following steps present a sample CED configuration.

1. (Optional) If you have custom panels and timings you may want to create your own
DTD; otherwise you can use the standard DTDs provided by CED. If needed, select
New DTD.

— Choose the DTD Type that most closely aligns with your display parameters,
enter parameters, and then click Finish. Or, to create a DTD, see “Creating a
New Customized DTD” on page 34.

2. Select New Configuration.

— Enter a name for the configuration, select the mode, chipset, ports, port
drivers, DTDs, etc., for the configuration and then click Finish. For details, see
“Creating a New Configuration” on page 38.

3. Select New Package.

— Enter a name for the package, select the configurations for your package, the
platforms for the installation, and then click Finish. For details, see “Creating a
New Package” on page 58.

4. Select the created package and then select Generate Installation.

The generated files are placed in the installation folder. The zip files (for Linux,
Windows CE, and Windows operating systems) contain the generated i egd. r eqg,
or INF file. For details, see “Generating an Installation” on page 66.
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Figure 4. Sample CED Configuration Start Page
I IEGD Configuration Editor
Eile  Help
| New Configuration New Package MNewDTD  Generste Installation
= (= iconfiguration ; ™ 1EGD | Console =0
[ nfi T The Intel® Embedded Graphics Drivers (IEGD) Configuration EDitor (CED) allows
(3 config_z.crig users bo configure the multude of settings in IEGD and generate IEGD instalations
|| DIH.cnfg ho be installed on target embedded platforms. The CED will generate installstions
| not_poulsbo.cnfg fior Microsoft Windowes™ drivers, Microsoft Windows CE* drivers, Linux® drivers,
B one_dtd_per_port.cnb the video BIOS optian ROM, EFI, and embedded pre-05 graphics feature (EPOG).
|=] one_port_two_dbd.cnf Lin} he Quick S Guid
|| post_check.crifg
# = package
0 E? installation Press F1 for help at any time.
B = dd Configuration: A configuration contains a8 the settings For one platform and
B, et xnanation one combination of displays. First create one or more
- : configurations and then create a package.
DTD: Detailed Timing Descriptions (DTD) are customized timing
settings For an individual display. & DTD for a display can be
created and is then available for use in any configuration,
Packages: A package consists of one or more configurations. A package
is used to create an Installation that will work for muktiple
platforms and display combinations.
Irstallation:  An installation is the generabed package For Microsoft
Windows®, Linux®, video BIOS, EFI, andfor EPOG which can
be transferred and installed on a target embedded platform,
This offering inchudes BEA WebLogic® JRockit*
< >
3.3 Starting the CED

To start IEGD CED, open the folder where you installed the CED and click the i egd-
ced. exe icon. The IEGD CED splash window appears for a few moments followed by
the IEGD Configuration Editor main window.
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Figure 5.

IEGD—Platform Configuration Using CED

IEGD Configuration Editor Main Window

& 16D Configuration Editor
Fil=  Help

¢ Mew Configuration Mew Package Mew DTD Senerate Installaion

= Lonfigratin 1L | Gnsole ==
I+ nackage
B g kﬁ; ) The Intcl@® Embeddzd Graphics Drvera [IEGE] Confguraton EQitar {CEC) cllows
nistallation users ko cenfiguns the mutitade of settings inIEGD and gsnerate IECD installaticns
= ded ko baimskaled on bargek ambadded platforms, The CEL will gererakeinstalakion:
= dorunertation For Mcrogcft Windows® drivers, Merosart Wirdows CE¥ drivers, Linus™ drivers,

tha viden BTOS epkinn 200, EFT, and embedded pre-i0S graphice Featura (FROG)

Link to the Guick Stail Guile

Press F1 for help at any time.

onriguration: & configuration contans all the seccings fos one dlachom and
one conbinalion of displays, First create one of more
configurations andthen create a package

DTD: Cetailed Timing Descriptions (CTD) ae custcomized tirmng
s2tbngs For én indizidualdisplay. & 010 For a deplay can be
cested and s then avalgble Far use Inany configuraton,

Packages: & package consists of ore or more configuratiors. A packange
is usedto create an Installakion thatwil work For multple
patharns and dspey conbinalions.,

Tnskalation In inskallation i the cererated package Far Micmsoft
Windows®*, Lnue*, videa BIOS, EFT, andfor EPOG which can
ke trarsfFerred and instaled on atarget enbedded plitFarm

Thic cfFerimg includes BEA Weblagie® IR ackiek

3.4

From this window, you can create configurations, package the configurations, and
create installations from the packages that can be installed directly on a platform. The
main window also provides a Console tab that displays information when you build a
package or an installation.

The following sections show how to create a configuration for any of the supported
chipsets, operating systems, and the IEGD Video BIOS.

Creating a New Customized DTD

CED allows you to create Dynamic Timings Definitions (DTD) for EDID-less displays or
displays for which you do not want to use the display's EDID settings. In either of those
cases, you can create your own DTD using the steps below. Otherwise you can use one
of the standard DTDs included in CED.

You can create a new DTD by clicking the New DTD link at the top of the main CED
window, or you can create DTDs for each configured port when you create a new
configuration. Any DTDs you create will be available for all configurations.

When you select New DTD from the main CED window, the following IEGD DTD Page
appears.
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Figure 6.

IEGD DTD Page

ntel.

IEGD DTD Page

compliant,

o
This page allows you to create a Detailed Timing Description {DTD) for a customized display that is not EDID ]\-_ )

Enter DTD File Mame

April 2011

DTD Settings Flags

| test LVDS | [ interlaced Display
Vertical Sync Polarity
OTD Type, -
|Achve Low w |
@ IEGD Parameters
() VESA Parameters Harizontal Sync Palarity
() Hardware Parameters |'qctive Low w |
() simple Parameters
Blank Sync Polari
() Mode Lines = SETEIIL
O EDID Blodk | Active Low A |
Pixel Clock in kHz
| 10000 | ] |

Harizontal Sync Offset (Front Porch) in pixels

Vertical Sync Offset (Front Parch) in lines

|10

[ 10

Harizontal Sync Pulse Width (Sync Time) in pixels

Vertical Sync Pulse Width (Sync Time) in lines

| 10

| |10

Harizontal Elank Width (Blank Time) in pixels

Vertical Blank Width (Blank Time) in lines

>

£

Finish

] [ Cancel

To create a custom DTD setting:

1. From the CED main screen, select New DTD.

2. Enter a name for the DTD in the text box provided, for example, test_LVDS.

3. Using the data sheet from the panel being used, enter the DTD timings in the
appropriate fields. Refer to Table 8, “IEGD DTD Setting Options” for field

descriptions.

The screen will be similar to the example shown in Figure 6.

4. Click Finish.

The custom DTD is complete.
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IEGD DTD Setting Options (Sheet 1 of 2)

DTD Parameter

Description

Enter DTD File Name

Enter a name for this customized DTD. This is a required field and the
name must be between 1 and 50 characters and may contain spaces and
underscores.

DTD Type

Select the DTD Type that most closely aligns with your display
parameters. Options are:

= 1EGD Parameters:
The IEGD Parameters are the same as the current PCF/CED DTD
parameters.

= VESA Parameters:
The VESA Parameters allow the user to create a DTD from a VESA
monitor timing standard.

« Hardware Parameters:
The Hardware Parameters are the parameters that are used by
IEGD.

= Simple Parameters:
The Simple Parameters (CVT Standard) is a process for computing
standard timing specifications. The method for developing Reduced
Blanking timings is not included.

= Mode Lines:
The Mode Lines are a video timing spec used by X.org. The X.org
timing setting for Mode Lines is “hame” | AB C D E F G H. For
example: “640x480@8bpp” 25.175 640 672 728 816 480 489 501
526.

= EDID Block:
The EDID Block is the detailed timing section (18 bytes) of the basic
128-byte EDID data structure. The detailed timing section starts at
36h of the 128-byte EDID data structure. Enter the EDID block 1
byte at a time. Example:
a0 Of 20 00 31 58 1c 20 d2 1a 14 00 f6 b8 00 00 00 18

Pixel Clock

Pixel clock value in KHz. Range 0-Ox7fffffff.

DTD Settings Flags

This section allows you to set flags for Interlace, Vertical Sync Polarity,
Horizontal Sync Polarity, and Blank Sync Polarity. Each field in this
section is described below.

Interlaced Display:

= Check for Interlaced

« Cleared for Non-interlaced
Vertical Sync Polarity:

« Active Low (Default)

= Active High
Horizontal Sync Polarity:

= Active Low (Default)

= Active High
Blank Sync Polarity:

* Active Low (Default)

= Active High

Note: These flags are IEGD-specific and do not correspond to VESA

3.0 flags.

Horizontal Sync Offset (Front
Porch) in pixels

Specifies the amount of time after a line of the active video ends and the
horizontal sync pulse starts (Horizontal Front Porch). Range 0-1023 [10
bits].

Horizontal Sync Pulse Width (Sync
Time) in pixels

Width of the Horizontal Sync Pulse (Sync Time) which synchronizes the
display and returns the beam to the left side of the display. Range O-
1023 [10 bits].

Horizontal Blank Width (Blank
Time) in pixels

This parameter indicates the amount of time it takes to move the beam
from the right side of the display to the left side of the display (Blank
Time). During this time, the beam is shut off, or blanked. Range 0-4095
[12 bits].

Horizontal Active (Width) in pixels

Number of pixels displayed on a horizontal line (Width). Range 1-32767
[15 bits].
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IEGD DTD Setting Options (Sheet 2 of 2)

DTD Parameter

Description

Horizontal Sync Start in pixels

This parameter specifies the start of the horizontal active time.
Range 0-40957.

Horizontal Sync End in pixels

This parameter specifies the end of the horizontal active time.
Range 0-49148.

Horizontal Blank Start in pixels

This parameter specifies the start of one line of the video and margin
period. Range 0-32766.

Horizontal Blank End in pixels

This parameter specifies the end of one line of the video and margin
period. Range 0-65533.

Refresh in Hz

Also known as the Vertical Refresh, the rate the full display updates.
Standard refresh rates are 50Hz, 60Hz, 75Hz, and 85Hz.

Vertical Sync Offset (Front Porch)
in lines

Specifies the amount of time after last active line of video ends and
vertical sync pulse starts (Vertical Front Porch). Range 0-4095 [12 bits].

Vertical Sync Pulse Width (Sync
Time) in lines

Specifies the Width of the Vertical Sync Pulse which synchronizes the
display on the vertical axis and returns the beam to the top, left side of
the display. Range 0-63 [6 bits].

Vertical Blank Width (Blank Time)
in lines

The amount of time for the complete vertical blanking operation to
complete. It indicates the time it takes to move the beam from the
bottom right to the top, left side of the display (Blank Time). During this
time, the beam is shut off, or blanked. Range 0-4095 [12 bits].

Vertical Active (Height) in lines

The number of active lines displayed (Height). Range 1-4095 [12 bits].

Vertical Sync Start in lines

This parameter specifies the start of the vertical sync. Range 0-4157.

Vertical Sync End in lines

This parameter specifies the end of the vertical sync. Range 0-4220.

Vertical Blank Start in lines

This parameter specifies the start of display vertical blanking including
margin period. Range 0-4094.

Vertical Blank End in lines

This parameter specifies the end of vertical blanking. Range 0-8189.

DTD Example Specifications

The following table shows example product specifications that can be used in the timing

fields.
Timing Specification Example Values (Sheet 1 of 2)
Standard value
Item Symbol unit
Min. Typ. Max.
Frequency 1/ts 29.91 33.231 36.55 MHz
Period ts 27.36 30.06 33.43 ns
Clock Hi-time tsh 7 - - ns
Low-time tsl 7 - - ns
DUTY ratio th/tl 35 50 65 ns
Setup time tds 7 - - ns
Data
Hold time tdh 4 - - ns
24.51 31.75 32.05 us
Period tipl, tipd
H sync. 880 1056 1088 clk
Pulse width tiw 3 128 200 clk
H display Term thd 800 800 800 clk
Setup time tdrs 7 — - ns
Enable
Hold time tdrh 4 - - ns
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Table 9. Timing Specification Example Values (Sheet 2 of 2)
Standard value
Item Symbol Unit
Min. Typ. Max.

Period tfpf, tfpd 520 525 680 Line
V sync.

Pulse width tfw 1 2 3 Line

. Term tvd 480 480 480 Line

V display

Start tfd 10 33 40 Line

H sync. ~ enable tdrds 50 216 260 clk
Phase
difference H sync. ~ clock tls 7 - — ns

H sync. ~V sync. tn 7 - — ns

For information about creating DTDs for Windows CE, see Chapter 6.0, “Configuring
and Building IEGD for Microsoft Windows CE* Systems.”

3.5 Creating a New Configuration

To create a new configuration, click the New Configuration selection located on the
top of the IEGD CED main window. The Chipset Configuration Page appears.

Figure 7. Chipset Configuration Page
I} 1EGD Configuration Editor X
Chipset Configuration Page ];f‘]
This page allows you to configure general settings for one platform and one display combination. '3 r
Configuration File Name Platform Chipset
| Example | |intelR) GM45 Express Chipset v
Display Configuration Mode Clone Settings
Single M Clone Width
Clone Height
[Microsoft Windows CE™ Settings ]
Display Detection
O Enable Clone Refresh
(® Disable
CJoverlay Off
[ Disable Detection of Multiple DVO Transmitters of the Same Type
Port Devices
Available Ports L Port Order
sDVO-C | HOMI-B
HDMI-C >
CRT <
LVDS
sDVOB ~
v
Clear
=
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The Chipset Configuration Page allows you to specify settings that apply to all OS,
VBIOS, EFI, and EPOG platforms (Note: The EPOG feature is available only in single
display mode on Intel® System Controller Hub US15W.)

The table below describes each setting on the Chipset Configuration page.
Table 10. Chipset Configuration Page Settings (Sheet 1 of 2)

Setting

Description

Configuration File Name

Provide a name for the configuration you are creating. This name is
required and is used when you create packages. The name can consist
of any alphanumeric characters and any special characters and must be
between 1 and 50 characters. You must enter a configuration before you
can enter any other information on this page.

Platform Chipset

Select the target chipset for this configuration from the drop-down list.

Display Configuration Mode

Select the type of display configuration from the drop-down list. You can
select any one of the following display configurations:
= Single — Single display configuration.
= Twin — Two displays where both displays have the same resolution,
refresh rate, and content.
= Clone — Two displays where both displays have the same content
but can have different resolutions and timings.
= DIH — Dual Independent Head. This is a configuration where both

displays can have different resolutions, different refresh rates, and
different content.

Note: On Microsoft Windows* DIH configurations, the display DOES
NOT automatically come up in extended display mode. You
must go into the Display properties on the Control Panel and
manually set the display to DIH mode.

Overlay Color Correction

Overlay Color Correction allows the Overlay plane to have color-

correction settings that are different from the main frame buffer color-

correction settings. See “Overlay Color Correction” on page 40.

Note: Overlay color correction is not supported on the Intel® GM45
chipset.

Microsoft Windows CE* Settings

If you are creating a package for a Microsoft Windows* CE platform,
click the Microsoft Windows CE* Settings button for additional
settings that may be required for your configuration. Please see
“Changing Windows CE OS Options” on page 43 for descriptions of these
settings.

Display Detection

Display Detection allows you to specify if the driver should detect
displays on the system. The default is Disabled. For more information on
Display Detection, refer to “Display Detection and Initialization” on
page 78.
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Table 10. Chipset Configuration Page Settings (Sheet 2 of 2)

Setting Description

The Port Devices section lists the ports available based on the chipset
selected.

The Available Ports box lists the ports available to the chipset. You can
move these port devices to the Port Order box to determine the search
order for detecting attached displays. To move a port device to the Port
Order box, either double-click the port device or click the port device to
highlight it, and then click the right arrow button to move it from the
Available Ports to the Port Order box.

The Port Order section allows you to determine the search order for
detecting attached displays for the Display Detection feature. When
Display Detection is enabled, the Port Order determines which display is
primary and which display is secondary.

Port Devices (Available Ports, Port | You can choose default ordering by not moving any of the Available Ports
Order) to the Port Order box and leaving the Port Order box empty. Default
ordering is chipset-specific. See Table 56, “Default Search Order” on
page 218 for more information on default port ordering based on
chipset.

When you move one or more ports to the Port Order box, you can
configure each port by clicking Next. For each port listed in the Port
Order box, you can click Next to configure each port. See “Configuring
Ports” on page 45 for information on configuring ports.

Note: When specifying the port order, if sDVOC is before sDVOB, you
should specify the 12C parameter i2Cdab=0x72 for sDVOC. This
allows the driver to detect the SDVO encoder connected to
sDVOC properly. See other details in “i2cdab” on page 75.

Clone Settin_gs If you are creating a clone display configuration, you can specify the
Clone Width width, height, and refresh rate for the clone display in this section. For
Clone Height more information about clone display configurations, refer to “Enhanced

Clone Refresh Clone Mode Support” on page 84.

This field allows you disable Overlay support, which is enabled by

default.
Overlay Off Note: This field is only for Microsoft Windows* and Microsoft Windows
CE operating systems. The Linux* OS configuration for the
xorg.conf provides a standard option that performs the same
function.
3.5.1 Setting Color Correction

Color Correction is available for both overlays and framebuffers, and is accessed under
the New Configuration link at the top of the main CED window. For both overlay and
framebuffer color correction, user-assigned values must be between 0.6 to 6. By
default, gamma is 1.0 (no correction).

Note: Overlay color correction is not supported on the Intel® GM45/GL40/GS45 chipset.

3.5.1.1 Overlay Color Correction

Overlay Color Correction allows the Overlay plane to have color-correction settings
different from the main framebuffer color-correction settings. This feature lets you
color-correct for red, green, and blue, plus it enables you to adjust brightness,
contrast, and saturation.

Table 11. Overlay Color Correction Values (applies to ALL color)
Gamma: 0.6 to 6.0 (default value is 1)
Brightness: 0 to 200 (default value is 100)
Contrast: 0 to 200 (default value is 100)
Saturation: O to 200 (default value is 100)
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To assign overlay color correction, click the Overlay Color Correction button on the
Chipset Configuration Page. The Overlay Color Correction Page appears, as shown in
the figure below.

Figure 8. Overlay Color Correction Page

& Owerlay Color. Correction Page

Overlay Color Correction Page r" ]

This page allows you to configure overlay color correction,

Gamma Correction Red (0,6-6,0)
b ]

Garma Carrection Green (0.6-6.0)

[1 |

Gamma Correckion Blue (0,6-5.0)
[1 |

Brightness Correckion (0-200)
| 100 |

Cantrast Carrection (0-2007)

Saturation Correction {0-200)

o |

[ Einish ] [ Zancel

Add your desired values to the correction fields and then click Finish.

3.5.1.2 Framebuffer Color Correction Attributes

Framebuffer Color Correction Attributes allow you to adjust the main color attributes.
This feature lets you color-correct for red, green, and blue, and enables you to adjust
brightness and contrast.

Table 12. Framebuffer Color Correction Values (applies to R, G, B color)
Gamma: 0.6 to 6.0 (default value is 1)
Brightness: -127 to 127 (default value is 0)
Contrast: -127 to 127 (default value is 0)

To assign framebuffer color correction, click the Framebuffer Color Correction
Attributes button on the port configuration page (CRT, LVDS, sDVO, or HDMI). The
Framebuffer Color Correction Page appears, as shown in Figure 9.
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Figure 9. Framebuffer Color Correction Page

I8 Color Correction Attributes Page

Color Correction Attributes Page M
This page allows you ko configure colar correction attributes, LAY

Gamma Correckion Red (0.6-6,0)
[t |

Gamma Correction Green(0.6-6,0)

Gamma Correction Elue (0.6-6.0)
[15 |

Brightness Correction Red (-127-127)

[-1z7 |

Brightness Carrection Green (-127-127)

Brightness Correction Blue (-127-127)
[127 |

Contrast Correction Red (-127-127)

Contrast Correckion Green (-127-127)
| |

Contrast Correction Blue (-127-127)

L Finish ” Cancel

Add your desired values to the correction fields and then click Finish.
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3.5.2 Changing Windows CE OS Options

The Windows CE Options Page allows you to enter Windows CE OS-specific options into
the configuration. When you click the Microsoft Windows CE* Settings button from
the IEGD Package Page (see “Creating a New Package” on page 58), the following page
appears.

Figure 10. Chipset Configuration Page

I8} Windows CE Options Page

Microsoft Windows CE* Options Page [

This page allows you to specify the options specific to Microsoft Windows CE*, iy
Reserved Memory Base Reserved Memory Size )
Maximum Frame Buffer Size Page Reguest Limit
| oxg00000 | | |
Minimum Video Surface Width Minimum Video Surface Height
[16 | L1 |

Bisplay [CIEnable System to Video Stretch Blits
Use Default [ pisable 30 Suppert
| | [CEnable Framebuffer Overlay Blending
I
[ Finish J [ Cancel
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The table below describes each field on this page.

Windows CE OS Settings

Windows CE OS Option

Description

Reserved Memory Base
Reserved Memory Size

These two fields let you specify the amount and the starting point of
statically reserved video memory. Video memory can be statically
reserved or dynamically allocated on demand. If both Reserved Memory
Base and Reserved Memory Size are non-zero, video memory allocation
uses the static model. Base plus Size must extend to TOM (Top Of
Memory) and not conflict with other reserved memory arenas in the
confi g. bi b file.

The default for both Reserved Memory Base and Reserved Memory Size
is zero, indicating a dynamic allocation model.

Default behavior disables static memory model.

Maximum Frame Buffer Size

The maximum size of the expected frame buffer. By providing this hint,
the display driver can more efficiently organize GART memory, leading
to a smaller video memory consumption. This value must be greater
than or equal to the expected size of the frame buffer. Units represent
the number of bytes and are specified in hexadecimal. Specifying zero
causes the default frame buffer reservation sizing.

The default is 0x300000

Page Request Limit

The Page Request Limit controls the maximum allocations of offscreen
video surfaces, buffers, etc. This value represents the number of pages
(4K) allocated and is independent of dynamic or static memory
configuration.

The maximum is 128MB (0x8000)

Minimum Video Surface Width
Minimum Video Surface Height

In pixels, the minimum width and height of surfaces acceptable for
allocation in video memory. Due to hardware restrictions that optimize
memory access, it is advisable to reserve video memory for larger
surfaces and allow GDI and DirectDraw™ to allocate small surfaces from
system memory.

Default value for both width and height is 16.

Enable System to Video Stretch
Blits

When checked, this enables system-to-video memory stretch blit
operations to take advantage of hardware-accelerated filtering.
Normally, it is more efficient to allow GDI to conduct system-to-video
stretch blits, but the default filtering used by GDI is Nearest.

The default is disabled.

Disable D3D

Specify whether to disable or enable D3D graphics.
Note: For Windows CE 7.0 OS, this box should be checked as IEGD
currently does not support D3D on Windows CE 7.0/WEC7
systems.

Enable Dual Overlay in Vertical
Extended

This option is available only if DIH (vertical extended) mode has been
selected as the display configuration on the Chipset Configuration page.
See Table 10, “Chipset Configuration Page Settings” on page 39 for
details.

Enable Frame Buffer Overlay
Blending

When checked, this option enables overlay blending with the
framebuffer on both display outputs (if in VEXT mode) on US15W and
when display mode resolution is 32-bit XRGB.

Enable No Tearing Option

If enabled, all blit operations to the frame buffer are synchronized with
video sync to eliminate any visible tearing on the display screen.
Disabling this feature achieves a performance gain.

Display
Use Default
Width
Height
Color Quality

Refresh

The Display section allows you select the default resolution, color depth,
and refresh rate for the configuration. If you do not select a default
display mode, the configuration uses the default display mode for the
operating system it is installed on.
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3.5.3 Configuring Ports

You can configure each port listed in the Port Order box of the Chipset Configuration
Page by clicking Next. When you do, a port Configuration Page appears similar to the
one shown here.

Figure 11. Port Configuration Page

I2; 1EGD Configuration Editor

sDVO-B Configuration Page WMI
&3 A readable port name must be entered LAy

Readable Port Mame Encoder Configuration

| | Select DVO Device

Port Rotation | [ iChrontel® CH7023 | A

, | { (] chront=l=cH7307

e b | [ chrontel= cH7303

' [1 chrontel® cH7315

EF"F' Hot . [] chrontel= cH7317 —
Crare | O silicon Image= sIT1362 v|
EDID Cptions == —

|Jse EDID Display if available

[.ﬂ.ttribute Settings l [Izc Settings ] [Flat Panel Settings

If EDID Device (edid_avail)
Ise driver built-in standard timings

Use EDID Block

’CDlUr Correction Attributes l

[ use user-defined DTDs Custom Display Timing Descriptors (DTDs)
If Mot EDID Device (edid_not_avail) ! | |
Use driver built-n standard timings ! E : F
[Juse user-defined OTDs | N i

0= v|

The Port Configuration Page allows you to specify whether to use EDID timings or
customized DTD timings for the display connected to this specific port. From this page,
you can also specify Attribute Settings, 12C Settings, and Flat Panel Settings and create
a new DTD that can be used with any configuration.

Table 14 describes each field on this page.
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Table 14. Port Configuration Settings (Sheet 1 of 2)

Port Configuration Field Description

Enter a name for the port. This is a required field and the name must be

Readable Port Name between 1 and 50 characters and may contain spaces.

This list allows you select a rotation for the display connected to this

port. You can choose between 0, 90, 180, and 270 degrees. The default

is 0.

Note: For Windows CE Static rotation, setting the width and height to
the rotated values is no longer required with the improvements
beginning in v10.1.

Port Rotation

Check this box if you want the display connected to this port to be

Flip Port inverted horizontally. The default is not to invert horizontally.
When this option is enabled it DISABLES centering. Also, depending on
CenterOff the combination of “edid” + “user-dtd” + connected hardware, IEGD will

add missing compatibility modes (6x4, 8x6, 10x7& 12x10) via centering.
Use this option to disable this feature.

This section allows you to set EDID options for the display. IEGD
supports three different types of EDID display modes:

« Built-in display modes: These modes are hard-coded in IEGD. These
modes can be filtered based on the EDID block.

= EDID Block: These are Detailed Timing Descriptors read from an
EDID display. An EDID display can contain DTD as well as other
information about the display.

* User-specified DTDs.

If you want to use the display's EDID information if it is available, click
the Use EDID Display if Available check box.

If the display attached to this port contains EDID information, you can
choose one or more of the following options from the If EDID Device
section to determine which set of timings to use for the display
connected to the port:

* Use driver built in standard timings — If this box is checked, the
standard timings built into IEGD are used.

e Use EDID block — If this box is checked, the EDID block is used.

= Use user-defined DTDs — If this box is checked, a user-defined DTD

. is used. You can select which DTD to use by checking the

EDID Options appropriate box in the Custom Display Timings Descriptors (DTDs)
section. If no DTDs are defined, you can click New DTD and create
a custom DTD. For information on creating custom DTD, refer to
Table 21 on page 63.

If you select both Use driver built-in standard timings and Use

EDID block, IEGD uses its built-in display timings and the timings

provided by the display.

If the display attached to this port does not contain EDID information,

you can choose one or both of the following options from the If Not EDID

Device section:

= Use driver built-in standard timings — If this box is checked, the
standard timings are used.

e Use user-defined DTDs — If this box is checked, a user defined DTD
is used. You can select which DTD to use by checking the
appropriate box in the Custom Display Timings Descriptors (DTDs)
section. If no DTDs are defined, you can click New DTD and create
a custom DTD. For information on creating custom DTD, refer to
Table 21 on page 63.

See “Sample Advanced EDID Configurations” on page 81 for example
configurations.
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Table 14. Port Configuration Settings (Sheet 2 of 2)

Port Configuration Field

Description

Encoder Configuration

This section lets you to specify the type of encoder connected to an
sDVO port and encoder Attributes, 12C settings, and Flat Panel settings
for the port.

The Select sDVO Device drop-down list contains the list of all
supported sDVO devices. Select the device that will be connected to this
port.

To change the device's attributes, click the Attribute Settings button.
Refer to “Changing Port Attribute Settings” for information on device
attributes.

To change the device's 12C settings, click the 12C Settings button. See
“Changing 12C Settings” on page 49 for information on 12C settings.

To change the device's flat panel settings, click the Flat Panel Settings
button. See “Changing Flat Panel Settings” on page 50 for information
for changing flat panel settings.

Color Correction Attributes

Color Correction Attributes allow you to adjust the main Frame Buffer
color attributes. See “Framebuffer Color Correction Attributes” on
page 41.

Native DTD Flag

The Native DTD list lets you choose whether to use a display's built-in
timings.

3.5.3.1 Changing Port Attribute Settings

When you click the Attributes Settings button from the Encoder Configuration section
of the Port Configuration Page, the CED displays a page of attributes for the selected
encoder device. The actual page that appears depends upon the encoder device
selected and only the attributes that apply to the selected encoder appear. For a full
description of all attributes for all supported encoders, refer to “Port Driver Attributes”

on page 209.

Figure 12 shows a sample Attributes Settings Page for the Chrontel CH7022, CH7307,

and CH7308 encoders.
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Figure 12.
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Attribute Settings Page for the Chrontel CH7022/CH7307/CH7308 Encoders

Attribute Settings Page

Attributes Page

This page allows you to set the supported attributes. All standard -";r

_attril:uubes are NOT supported by every device.

Attributes
Mame D Port Driver Value Default N !
O VGA Bypass 9 Chrontel* CH7022 Enable VGA Bypass
O Spread Spectrum Clock... 43 Chrontel® CH7307 0
E] Spread Spectrum Clock... 43 Chrontel® CH7308 0
Dither 45  Chrontel® CH7308 | SICEIEREN v| Disable {0
Ll HSync Panel Protection 46 Chrontel® CH7308 0
] VSync Panel Protection 47 Chrontel® CH7308 0
[ Pixel Clock Protection 48 Chrontel® CH7308 0 |
Custom Attributes
Select to Add D Value MName Description &
|:| Customi
|:| Custom 1 ==
|:| Custom2
|:| Custom3
|:| Custom4
|:| Custom5 o
BT o his

Finish ] [ Cancel

When the Attributes Settings Page first appears, it shows the Use Default box checked

for all attributes.

To change a default value, clear the Use Default check box and enter a new value. For
a description of all attributes for all supported encoders, see “Port Driver Attributes” on

page 209.
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3.5.3.2 Changing 12C Settings
The 12C Settings Page allows you to specify the 1/0 interface connections to devices on
an sDVO port. When you click 12C Settings from the Port Configuration Page, the
following screen appears.
Figure 13. sDVO Settings Page
[} DVO Settings Page
I2C Settings Page
This page allows you to spedfy the Ij0 interface connections to devices on a DVO port.
12C Bus Configuration DDC Bus Configuration
Speed (kHz) Speed (kHz)
Device Address Byte Device Address Byte
[, Finish J [ Cancel
To change the default settings for the 12C Bus Configuration or the DDC Bus
Configuration, clear the Use Default box and enter new values. The following table
describes each field on this page.
Table 15. 12C Settings
12C/DDC Bus Setting Description
You can enter a device address byte for the device that this port is
connected to in these boxes.
The 12C device address is for reading and writing device registers. The
Device Address Byte device address byte must be in 8-bit format with the 7-bit slave address
assigned to its bits 7:1 and bit O set to 0.
The DDC Device Address Byte is the 12C device address for reading EDID
data from the display through the DDC bus.
Speed (KH2) Speed of 12C bus for the device and for the EDID device. The range for
p these two fields is 10-400 KHz.
Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
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The Panel Settings Page allows you to specify settings for a flat panel display connected
to this sDVO port. When you click Flat Panel Settings from the Port Configuration

3.5.3.3 Changing Flat Panel Settings
Page, the following screen appears.
Figure 14. Panel Settings Page

Panel Settings Page

Panel Settings Page

This page allows you to configure settings for a flat panel display.

[ Fixed Timing
Centering and Upscaling
Use Default

Upscaling

Force Centering

Eit Depth

18
o

Single /Dual Channel
Singie

Cuial

Flat Panel Backlight Options
Bachlight Contral Methiod
Mo Backlight
Timing Delays
T1- YD active and Dwo clockidata active

T2- DY clockfdataractive and backlight enable

Ta= Backlight disable and DVEr clack/data inackive

T4 DY dlockfdata inactive and YDOrinactive

T5= Minimum From YDD inactive and active

[ Fnish [ concel
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The table below describes each section of this page.

Table 16. Panel Settings Options

Flat Panel Settings

Description

Fixed Timing

This section indicates whether the attached display is a fixed timing
display.

Centering and Upscaling

The Use Default check box lets you choose the default setting or either
Upscaling or Force Centering.

GPIO Pin Connections

If you select Port Driver, GMCH, or ICH from the Flat Panel Backlight
Options list, you can specify the following GPIO pin connections.

= Panel Power Signal — GPIO connection for panel power.

= VDD backlight sequence signal — GPIO connection for backlight
power on/off sequencing signal.

= Backlight signal — GPIO connection to enable backlight signal.

Bit Depth

This list lets you select a color depth for the panel. You can choose either
18 or 24 bit color depth. The default is 18.

Single/Dual Channel

This option determines the chip channel mode. Single mode is
recommended for TV displays. For flat panels, refer to the panel's
specification.

Flat Panel Backlight Options

This section provides options for controlling the backlight of the flat
panel display and specifying timing delays.
= The Backlight Control Methods list lets you choose among No
Backlight, Port Driver, GMCH, or ICH to control the backlight. If
choose Port Driver, GMCH, or ICH, you can specify the timing delays
in the Timing Delays section and the GPI1O pin connections in the
GPIO Pin Connections section. The default is No Backlight.

Timing Delays

This section lets you specify timing delays for the backlight signals as
follows:
= T1-VDD active and sDVO clock/data active: 1-512, increment by 1.
= T2-DVO active and backlight enable: 2-256, increment by 2.
= T3-Backlight disable and DVO clock/data inactive: 2-256, increment
by 2.
= T4-DVO clock/data active and inactive: 1-512, increment by 1.
= T5-Minimum from VDD inactive and active: 1-1600, increment by
50.

Note: Timers are very specific to the panel you are using. If they are
set incorrectly the display can be damaged or ruined. Please
refer to the datasheet for your display to determine the correct
settings.
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3.5.4 Configuring Fastboot

Figure 15. Fastboot Configuration Page

) IEGD Configuration Editor

Fastboot Configuration Page
@ Splash Screen B Color must be between 0x000000 and 0xFFFFFF,

Fastbook Configuration
[ ] Disable Seamless Mode Set (EFI does not support)

Splash Screen (enter file path on the Package Page)
[ Guickboot

Splash Screen Configuration (only for EFT) Splash Yideo Configuration fonly For EFT)
Splash Screen BG Color Red aplash Wideno Offset

Splash Screen BG Color Green Splash Wideo Pixel Format

| | 1GD_PF_ARGE3Z v/
Splash Screen BG Color Blue splash ¥ideo Source Width

Splash Screen X (upper left corner x coordinate) Splash Yideo Source Height

Splash Screen ¥ {upper left corner y coordinate) Splash video Source Pitch

Splash Yideno Destination =

Splash Yideo Destination ¥

aplash Yiden Destination Height

Splash Yideo Destination YWwidth

The table below describes each section of this page.

Note: Enter the file path for the splash video on the Package Page. See Figure 18 on page 58.
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Fastboot Options (Sheet 1 of 2)

Fastboot Settings

Description

Disable Seamless Mode Set

The Seamless mode set feature ensures that on a properly configured
embedded device there is only 1 mode set between power on and a fully
functional system. Under normal circumstances a PC will set the mode
several times during initialization which causes screen flicker and latency that
is undesirable for an embedded device. With seamless mode set, the
firmware sets the mode and the driver adopts the existing mode without
altering the hardware state. This feature can be combined with splash screen
or splash video for optimal effect. EFI and the EPOG feature do not support
this feature.

Splash Screen

The Splash screen feature provides a user-configurable splash screen image
that is loaded to the framebuffer at the earliest possible time by the EPOG
feature and EFI graphics driver and remains in place until overwritten by the
OS or driver. Additionally IEGD can be configured to suppress OS drawing to
the on-screen framebuffer until notified by an application. Instead, drawing is
redirected to an off-screen framebuffer. When notified by the application,
IEGD will flip the already prepared off-screen framebuffer to be on-screen
and cease redirection of drawing. In this manner the configured splash screen
will be displayed early during boot and remain in place until a time when the
OS is fully loaded and the application interface has been prepared.

Only . bnp format is supported for the splash screen.

Quickboot

The quickboot feature optimizes the speed that IEGD loads at the expense of
compatibility and ease of use. Quickboot disables non-critical features that
affect the initialization time of the driver that are not needed for targeted
embedded applications. For example, there is no port detection; it supports
only an LVDS interface.

Splash Video

The Splash Video feature provides a mechanism to use a portion of the off-
screen pre-allocated video memory (“Stolen Memory”) as a video image that
is displayed on an overlay to the framebuffer. The intention is that a video
capture device external to IEGD will be configured to transfer a video stream
to the configured location in video memory using DMA. The splash video
remains in place until IEGD is notified by an external application to disable
the overlay.

Splash Screen BG Color Red
(EFI only)

Splash Screen BG Color Red must be between 0x0 and OxFF.

Splash Screen BG Color Green
(EFI only)

Splash Screen BG Color Green must be between 0x0 and OxFF.

Splash Screen BG Color Blue
(EFI only)

Splash Screen BG Color Blue must be between 0x0 and OxFF.

Splash Screen X (upper left
corner x coordinate) (EFI and
EPOG feature only)

The X location, in pixels, where the Firmware Splash Screen will be placed.
This number is a signed number in 2's complement. Positive humbers are
offset from the left of the screen. Negative numbers are offset from the right
of the screen.

Splash Screen Y (upper left
corner y coordinate) (EFI and
EPOG feature only)

The Y location, in pixels, where the Firmware Splash Screen will be placed.
This number is a signed number in 2's complement. Positive numbers are
offset from the top of the screen. Negative numbers are offset from the
bottom of the screen.

Splash Video Offset (EFI and
EPOG feature only)

The offset, in bytes, from the base of video memory where the Splash Video
will be placed. Care must be taken to ensure that this location is past the end
of the on-screen framebuffer and that the full Splash Video image within the
pre-allocated video memory.

Splash Video Pixel Format
(EFI and EPOG feature only)

The pixel format of the Splash Video image in memory. The available pixel
formats are encoded values used within IEGD.

Splash Video Source Width
(EFI and EPOG feature only)

The width, in pixels, of the Splash Video image in memory.

Splash Video Source Height
(EFI and EPOG feature only)

The height, in pixels, of the Splash Video image in memory.

Splash Video Source Pitch
(EFI and EPOG feature only)

The pitch, in bytes, of the Splash Video image in memory.
Pitch must be >= bytes per pixel * source width.
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Table 17. Fastboot Options (Sheet 2 of 2)

Fastboot Settings

Description

Splash Video Destination X
(EFI only)

The X location, in pixels, where the Splash Video will be placed. This number
is a signed number in 2's complement. Positive numbers are offset from the
left of the screen. Negative numbers are offset from the right of the screen.

Splash Video Destination Y
(EFI only)

The Y location, in pixels, where the Splash Video will be placed. This number
is a signed number in 2’s complement. Positive numbers are offset from the
top of the screen. Negative numbers are offset from the bottom of the
screen.

Splash Video Destination
Height (EFI only)

The height, in pixels, of the Splash Video window on the screen. This number
must currently be the same as SrcHeight.

Splash Video Destination
Wwidth (EFI only)

The width of the screen. This number must currently be the same as
SrcWidth.

3.5.4.1 Configuring Splash Video

The splash video feature can be used to display a video while the system is booting to
the operating system. This section describes how to configure the options needed.

Figure 16. Splash Video with 8 MBytes of Stolen Memory Example

1GB RAM with 128KB GTT and 8MB
Stolen Memory Example
— <— Top of RAM (TR) 1GB = 1024*1024*1024
GTT

2 Scratch TR-size of (GTT) 1GB - 128KB (Start Physical Address of GTT)

=} Page 4KBLor scratch page o

0] 7 W » 1GB - 132KB

-] (Start Physical Address of Scratch Page)

% Splash

3 Video . . _ ]

3 Max size of Video = Start_Addr_Scratch_Pg — Start Addr_of_Video

> \ 4 ;

< < » BGSM + Video_Offset

Frame (Start Physical Address of Video Data)
Buffer
L < » 1GB — 8MB = BGSM
(Base of Graphics Stolen Memory)
System
Memory
0 0
B6872-01

The Video DMA area is where the video will be streamed. It is part of the stolen
memory of our graphics device.

The external PCI device that is connected to the camera needs to know the exact DDR
RAM physical address to stream, or dump the video data at that memory location.
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To calculate the Start DDR RAM physical address:
Start_Phy_Ram_Addr = BGSM + Video_Offset
where BGSM = Base of Graphics Stolen Memory,

and Video_ Offset = Offset where the video data is present. This is what you enter
into the CED tool.

There are two ways to calculate BGSM:

e The recommended method is to use the set pci command in Linux to find the
BGSM from the PCI Config space.

At the Linux command prompt, type the following:
$ setpci -s 0:2.0 Ox5C. L

OR

= Find the amount of physical RAM populated in the system, for example, 1 Gbyte,
and the stolen memory selected by the user in the system BIOS, for example,
8 Mbyte.

BGSM = 1 Gbyte - 8 Mbytes = 0x4000 0000 - 0x80 0000 = O0x3F80 0000

3.5.4.2 How to Select the Video Offset

Determine the size of the maximum resolution of the framebuffer.
Size = framebuffer_height * framebuffer_pitch

where framebuffer_pitch = framebuffer_width * Bytes_per_Pixel (page aligned)

For example, 1024x768 at 32-bit BPP:
Size = 768 * (1024 * 4) = 3145728 = 0x30 0000

For some usage models, the framebuffer pitch is set to 8192 bytes. In that case:

Size = 768 * (8192) = 6291456 = 0x60 0000
The Video_Offset can start from 0x30 0000 or Ox60 0000 (if the pitch is 8192). See
the notes below on the recommended values for the Video Offset.

Max Size of Splash Video = Size of Stolen Memory - Max Frame buffer size —
Size of GTT — Size of Scratch Page (4 KB)

Notes:

1. For the Splash Video option the stolen memory MUST be a minimum of 8 Mbytes.
This is selected in the BIOS menu.

2. The recommended Video Offsets for the splash video are 0x600000 and
0x700000.

3. If the Size of the Video frame is more than 1 Mbyte, please choose 0x600000.
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IEGD—Platform Configuration Using CED

The final page of IEGD Configuration allows you to configure your video BIOS (if you
are creating a configuration that includes the Video BIOS) and EFI. You can configure
the Video BIOS by clicking Next after you configure each port. When you do, the
following Video BIOS and EFI Configuration Page appears.

Video BIOS Configuration Page

I} 1EGD Configuration Editor

Video BIOS and EFI Configuration Page

@ Time to display POST message must be between 0 and 55535 seconds.

7]

Primary Display Mode
[]Use Default

Standard Modes
|DxUD - 320x200x4bpp {gray) @70Hz W

Primary Mon-standard Modes
[ custom

Power On Self Test
Enable POST messages to display

OEM String

| |
OEM Vendor Name

I |
OEM Product Name

| |
OEM Product Revision

| |

Mumber of Seconds to Display

Secondary Display Mode

Secondary Mon-standard Modes

3F Functions

5F31h, POST Completion Motification
5F33h, Hook After Mode Set

SF35h, Boot Display Device Hook
5F36h, Boot TV Format Hook

5F32h, Hook Before Set Mode

Common to Port

Xt Fimist Cancel

From this page, you can customize POST (Power On Self Test) messages and default
display modes as well as matching port devices to System BIOS ports.
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The table below describes each field on this page.
Table 18. Video BIOS Settings Options (Sheet 1 of 2)

Video BIOS Settings

Description

Primary Display Mode

This section allows you to specify a standard or a customized display mode
for the primary display. You can select a standard mode from any of the
standard modes listed in the drop-down list. If you want to use a customized
mode for the primary display, check the Custom check box and enter the
mode number in the box. For a complete list of customized VGA and VESA
modes, refer to Table 27, “Supported VGA Video Display Modes” on page 99
and Table 28, “VESA Modes Supported by Video BIOS” on page 100.

Secondary Display Mode

This section allows you to specify a standard or a customized display mode
for the secondary display. You can select a standard mode from any of the
standard modes listed in the drop-down list. If you want to use a customized
mode for the secondary display, check the Custom check box and enter the
mode number in the box. For a complete list of customized VGA and VESA
modes, refer to Table 27, “Supported VGA Video Display Modes” on page 99
and Table 28, “VESA Modes Supported by Video BIOS” on page 100.

5F Functions

These settings allow you to enable or disable the five System BIOS 15h
interrupt hooks. (Please see “Intel® 5F Extended Interface Functions” on
page 221 for more information on 5F functions.)

All five functions are enabled by default.

Common to Port

The Common to Port section lets you match port devices with common
System BIOS ports. This allows the Video BIOS to retrieve information about
the port from the System BIOS. It allows you to associate standard display
names used in most system BIOSs to specific ports that are recognized by
IEGD (for example, LVDS, sDVO). The VBIOS makes this association when
the VBIOS calls the System BIOS Intel® 5F interrupt functions.

This setting consists of six numbers, where each number is associated with
one of the System BIOS displays:

: CRT - Standard analog CRT

: TV1 - TV Output 1

: EFP1 - DVI Flat Panel 1

: LFP - Local Flat Panel (Internal LVDS display)
: TV2 - TV Output 2

: EFP2 - DVI Flat Panel 2

o0 hAWNPR

The values above are an example of the typical displays and corresponding
order used by a system BIOS. However, this may vary depending on how
your system BIOS has implemented the displays and the Intel 5F interrupt
functions.

The value in each position in the setting should be the associated port
device. Using the typical settings above, if you want to associate CRT in the
system BIOS with the internal CRT (port 1) and LFP in the system BIOS with
internal LVDS (port 4) in the VBIOS, select CRT from the VBIOS Port Devices
list and click the left arrow button next to the CRT row in the Matches
column, and then select LFP from the VBIOS Port Devices list and click the
left arrow button next to the LFP row in the Matches column.

Notes: This feature must be compatible with the System BIOS. If the
System BIOS does not properly implement the Intel 5F functions,
then using the Common to Port feature could cause unpredictable
results with the displays. If you are unsure, leave the Matches
column blank for all ports to disable this feature.

The Display Detect field on the Chipset Configuration page must be
set to Enable in order for the Common to Port values to be used.

Enable POST messages to
display

To enable Power On Self Test (POST) messages to display during the power
on sequence, check this box. If left unchecked (i.e., cleared), the POST
messages do not display.

OEM String

Enter a string of up to 100 characters. This string appears on the display
when the Video BIOS starts up. The default is a blank string.
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Table 18. Video BIOS Settings Options (Sheet 2 of 2)

Video BIOS Settings Description
Enter a string of up to 80 characters that identifies the OEM Vendor. This
OEM Vendor Name string appears on the display when the Video BIOS starts up. The default is a
blank string.

Enter a string of up to 80 characters that identifies the OEM Product
OEM Product Name Revision. This string appears on the display when the Video BIOS starts up.
The default is a blank string.

Enter a string of up to 80 characters that identifies the OEM Product
OEM Product Revision Revision. This string appears on the display when the Video BIOS starts up.
The default is a blank string.

Enter the number of seconds to display the above information. The default is

Number of Seconds to Display 1

3.6 Creating a New Package

A package consists of one or more configurations and is used to create an installation
that works for multiple operating systems and chipset platforms and displays.

To create a new package, click the New Package link at the top of the main CED
window. The IEGD Package Page appears.

Figure 18. IEGD Package Editor Page

IEGD Package Page L\:J‘ﬂ
&3 Splash Screen file must be selected. --__’?r
Package File Mame Target 05
!_p_kg | [ [] Linux* operating system
] Microsoft Windows CE* 5.0
g e [] Microsaft \Windaws CE* 6.0
[] Microsoft Windows XP*xpe#
| Configuration Name  Chipset  Config ID “_I [[] viden BIOS
| 10x65amsung....  USLS 5 | [ EFI
! [] 10x6TMD.cnfg Usis
| ] 10%7.crfg Us1s
| [#] 10x75am.crfg usis 1 [Micmsoft windows* Settings
| 71 12%7Sharo.cnfa Usis S|
Linuxc*® Settings
Select all Clear all
EFI Splash Screen

Default Configuration

i 10x75am.cnfg v i

Cancel
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The table below describes each field on this page.
Table 19. IEGD Package Editor Setting Options

Package Option

Description

Package File Name

Enter a name for the package. This is a required field and the name
must be between 1 and 50 characters and may contain spaces.

Configurations

This blocks shows the configurations that are available to be packaged.
Each package consists of one or more configurations, each of which is
associated with a specific chipset.

To select a configuration, click the check box next to the configuration
name. You can select all available configurations by clicking the Sel ect
Al'l button located below the Configurations block and clear all
configurations by clicking the Clear All button.

The Configuration Name column shows the name of each configuration
and the Chipset column shows the chipset associated with each
configuration.

In the Config ID column, you must enter a configuration ID for each
configuration. The configuration ID must be a number between 1 and
15. By default, the Package Editor automatically assigns the next
available configuration ID when you select a configuration. You can
change the default configuration ID by clicking in the edit box and
entering a different value.

Default Configuration

The Default Configuration list box allows you to select a default
configuration from the configurations you selected in the Configurations
block.

For single configurations the default is the one selected in the previous
option. For multiple configurations, the default is the first one selected in
the Configurations list. To have no default configuration, select None.
See also Section 5.1.1, “Universal INF Configuration” on page 103.

Target OS

This block allows you to select one or more operating systems and Video
BIOS for the package. For each target you select, the CED produces a
configuration file for the selected OS or Video BIOS platform. Please see
the following section for settings on the Target OS:

= “Entering Linux OS Options” on page 60

= “Entering Windows OS Options” on page 62
= “Generating a VBIOS Package” on page 63

= “Entering EFI Options” on page 64

= “Entering EPOG Feature Options” on page 65

Microsoft Windows Settings

If you are creating a package for a Microsoft Windows> platform, click
the Microsoft Windows Settings button for additional settings that
may be required for your configuration. Please see “Entering Windows
OS Options” on page 62 for descriptions of these settings.

Linux Settings

If you are creating a package for a Linux OS platform, click the Linux
Settings button for additional settings that may be required for your
configuration. Please see “Entering Linux OS Options” on page 60 for
descriptions of these settings.

EFI and EPOG Splash Screen

The Add Splash Screen check box enables the use of a splash screen,
which you define using the Browse... button to locate the file. Only . brp
format is supported for the splash screen.

If you are not creating a VBIOS package, click Finish. When you click Finish, the CED
creates a package that can be used for generating an installation.
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3.6.1 Entering Linux OS Options

The Linux Options Page allows you to enter Linux OS-specific options into the
configuration. When you click Linux Settings from the IEGD Package Page, the
following page appears.

Figure 19. Linux Options Page

E‘ Linux Options Page @
Linux Options Page E
This page allows you to specify the options specific to Linux. _{i‘f
Display [ bisable Hardware Acceleration
S [] pizable Hardware Cursor
[C]Enable User Double Buffer (Shadow Framebuffer)
| | [ cisable Mo Tearing Option
[y DND Xinerama
| : | Disable OpenGL* Installation (Disable the DRI Option)
[ pisable %video Suppart
[ pisable Xvideo Blend
[1Enable Framebuffer Qverlay Blending
Refresh ¥Video Color Key

Finish ] [ Cancel
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The table below describes each of these settings.

Linux OS Option

Description

Default Display Modes

The Default Display Modes section allows you select the default
resolution, color depth, and refresh rate for the configuration. If you do
not select a default display mode, the package uses the default display
mode for the operating system it is installed on.

Disable Hardware Acceleration

Disable or enable hardware 2D acceleration. The default is to enable
hardware acceleration, so to disable acceleration, click the check box.

Disable Hardware Cursor

Disable or enable the use of the hardware cursor. By default, the
hardware cursor is enabled.

Enable Use Double Buffer
(Shadow Framebuffer)

Enable double buffering on the framebuffer. By default, double buffering
is disabled. To enable it, click the check box.

Disable No Tearing Option

Disable No Tearing. By default, the No Tearing is enabled. Disabling this
option results in a performance penalty as the driver is forced to
synchronize page flips to the vertical blanking signal.

No Xinerama

Xinerama support. Xinerama is an extension to the X Window System
which allows applications and window managers to use the two (or
more) physical displays as one large virtual display. By default,
Xinerama is enabled. To disable it, click the check box.

Disable OpenGL™* Installation
(Disable the DRI Option)

OpenGL* (Disable the Direct Rendering Infrastructure (DRI) Option).
DRI allows the client to directly write to DMA buffers that are used by
the graphics hardware.

To disable OpenGL, check the box. The option “DRI” “0” will be set for
every available display. This will turn off direct rendering and disable
hardware accelerated OpenGL.

By default, OpenGL is enabled. No “DRI” line(s) are placed in the
configuration file. The driver will intelligently determine if DRI can be
supported and will enable it if possible.

Note: If you manually edit the configuration file and set option “DRI”
“1” on more than one display, deadlock will occur and OpenGL
will fail. If you are unsure of which setting to use, just leave the
box unchecked (i.e., cleared) and do not edit the DRI option in
the configuration file and the driver will handle it automatically.
This feature can be used if you want to test your applications
with and without hardware accelerated OpenGL.

For a list of related application programming interfaces, see “2D/3D API
Support” on page 231.

Disable XVideo Support

Disable XVideo support. In a dual independent head configuration, either
the first display or the second display supports XVideo. Both displays can
not support XVideo simultaneously. The default is XVideo support is
enabled.

Disable XVideo Blend

Disable XVideo support using the 3D blend manager. This provides
XVideo support in configurations that cannot be supported with overlay.
For example, this is supported on both displays in a dual independent
head setup. It is also supported when the display is rotated or flipped.
Color key is only supported if ShadowFB is enabled and the VideoKey is
defined. The default is XVideoBlend support is enabled.

Enable Frame Buffer Overlay
Blending

When checked, this enables overlay blending with the framebuffer on
both display outputs (if in VEXT mode on Windows CE) on US15W and
when display mode resolution is 32-bit XRGB.

XVideo Color Key

This sets the color key for XVideo and XVideoBlend. This value is either a
24-bit value or a 16-bit value, depending on the pixel depth of the
screen. The color key is always enabled for XVideo, even when it is not
defined. The color key is always disabled for XVideoBlend unless both
this option is defined and the ShadowFB option is enabled. The default
color key for XVideo is 0x0000ff00. For XVideo Blend, the color key is
disabled by default.
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The Windows Options Page allows you to enter Windows OS-specific options into the
configuration. When you click Microsoft Windows Settings from the IEGD Package

Page, the following page appears.
Windows Options Page

8} Windows Options Page

Windows Options Page

This page allows you to spedfy the options specific to Windows,

[ pisable 30 Support

Display
Lise Default

[ pisable Off-screen Bitmap support (Mo DFE)
[ IDisable DxvA H/W Video Decode Acceleration
["]Enable Framebuffer Overlay Blending

Finish ] [ Cancel
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The table below describes each field on this page.
Windows OS Setting Options

Windows OS Option

Description

Display

The Display section allows you to use the default settings by checking
the Use Default check box or to select the default width, height, color
quality, and refresh rate for the configuration.

Disable 3D Support

Specifies whether to enable D3D. The default is to enable 3D support
(not checked).

Disable Off-screen Bitmap support
(No DFB)

This option turns OFF the driver capabilities to create and use offscreen
bitmaps that are used to improve GDI and DirectDraw* performance in
the driver. When this option is ON, you may see some GDI and
DirectDraw performance degradation. The drv functions below will be
affected when this option is turned on.

= DrvCreateDeviceBitmap

= DrvDeleteDeviceBitmap

« DrvDeriveSurface

Disable DXVA H/W Video Decode
Acceleration

This option is enabled by default in IEGD, however, by selecting this
option, you can disable DXVA hardware video decode acceleration.

Enable Frame Buffer Overlay
Blending

When checked, this option enables overlay blending with the framebuffer
on both display outputs (if in VEXT mode) on US15W and when display
mode resolution is 32-bit XRGB.

Enable Frame Buffer Overlay
Blending 2D Alpha Override

This option applies only to Windows XP and US15W. When checked, it
enables an override to the frame buffer overlay blending 2D alpha.

Notes: Checking the Frame Buffer Overlay Blending option and running
a 3D alpha blending application on overlay [non full screen
mode] causes the black icons on the desktop to appear. This is
expected behavior as the operating system sets the 2D alpha
values. To overcome this behavior, choose Enable Frame
Buffer Overlay Blending 2D Alpha Override option and then
enter the alpha value. This alpha override will cause
performance impact when a lot of 2D blitting operations take
place.

This option applies only to Windows XP and US15W. When
checked, it enables an override to the frame buffer overlay
blending 2D alpha.

Frame Buffer Overlay Blending
Alpha Value

The valid range is from 0x00 to OxFF.

Generating a VBI0OS Package

If you are creating a package for a VBIOS installation, click Next. The CED displays the

VBIOS Generation page.

To generate a VBIOS, click the Generate VBIOS check box and select the
configurations to include. After selecting the chipset and the configurations, click
Finish. The CED generates a package that includes both the OROM and the TSR for the
chipsets and the configurations you selected.
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3.6.4 Entering EFI Options

If you are creating a package for an EFI installation, click Next. The CED displays the
EFI Generation page.

Figure 21. EFI Generation Page

2} IEGD Package Editor

EFI Generation 1|:
Select the chipsets to generate a EFT and the configurations to include. =AY
A
Fasthoot GM45
[J=enerate EFT
Configuration Mame = Config ID Chipset Configuration Mame = Config ID | Chipset
[] EF1_Part_35.cn
|
General
Generate EFI
Configuration Mame  Config ID Chipset
EFI_Port_35.cnfg 1 GM45
M
& |
Mext = [ Einish ] [ Cancel

To generate an EFI configuration:
1. In the Fastboot and/or General modes sections, click the Generate EFI checkbox.

2. Select the chipset and configuration(s) to include.

3. Click Finish.
The CED generates a package that includes the EFI driver for the modes, chipsets
and the configurations you selected.
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3.6.5 Using the Generated EFI Configuration

Use IEGD CED to configure and build an EFI video driver for your platform, as described
in Section 3.6.4 and then follow the instructions below to install the driver.

1. After building the EFI driver, copy the appropriate module to your working directory
where you keep your Aptio MMTOOL and EFI BIOS that needs to be updated.
The file is typically called | EGD. DXE and is found in the IEGD ZIP file in the
installations folder under EFI.

2. Make a working copy of your EFI BIOS image.

For example, copy CBCHAxxx. ROMto CBCHAxxx _| EGD_EFI . ROM
where xxx = the release version of Standard BIOS

OR
Copy CBFBAxxx. ROMto CBFBAxxx_| EGD_EFI . ROM
where xxx = the release version of Fast Boot BIOS)
3. Start the MMTOOL in GUI mode.

4. Load the EFI BIOS image using the Load Image button.
After it loads you will be presented with a list of existing modules.
5. Select CBCHAxxx_| EGD_EFI . ROMor CBFBAxxx_| EGD_EFI . ROM (from step 2)

6. If it exists, delete any legacy VBIOS by highlighting the old video solution, select
the DELETE tab at the top, and then press the DELETE button.

Note: The EFI Fast Boot images typically do NOT contain a video module.

For example, for CBCHAXxX. ROMyou will see a CSMVIDEO module. This is the
Compatibility Software Module for a legacy VBIOS.

7. If it exists, delete any old versions of the IEGD EFI Fast Boot Video Driver. Look for
an unnamed module with a GUID that starts with “2B13E5F0-" or with a module
name that includes “IEGD”. If it exists, select the DELETE tab, highlight the module
and then click the DELETE button.

8. Insert the new video module by clicking on the INSERT tab, specifying the module
file name, and then clicking the INSERT button. You may browse to locate the file,
for example, i egd. dxe.)

9. Save image by clicking the Save Image button and then close the dialog box.

10. Flash the image into your flash chip and install it on the board. You can either use
the hardware flash programmer or the Aptio AFUDOS tool for this purpose.

3.6.6 Entering EPOG Feature Options

If you are creating a package for an EPOG feature installation, follow the steps below.
1. From the Target OS section, select EPOG.

2. If you want to use a splash screen, select the Add Splash Screen check box and
then browse to the . bnp file you want to use.

3. Click Finish.

The CED generates a package that includes the embedded pre-OS graphics feature
for the modes, chipsets, and configurations you selected.
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3.6.7

3.7

3.8

Using the Generated Embedded Pre-0OS Graphics Feature
Configuration

Use IEGD CED to configure and build a driver with the embedded pre-OS graphics
feature, as described in “Entering EPOG Feature Options” and then follow the
instructions below to install the driver.

1. After generating the driver with the embedded pre-OS graphics feature, untar the
tar file generated by the CED.

2. Copy the file | i bepog. a and paste it in the | i b/ el f directory in BLDK.

3. Follow the BLDK build procedure with graphics enabled. (BLDK can be obtained at
the Intel Validation Internet portal https://platformsw.intel.com/index.aspx)

Generating an Installation

After you have created a package, you can generate an installation for the package by
following this procedure.

1. Select a package from the Package folder located on the left pane of the CED main
window.

2. Click Generate Installation. While the installation is building, the CED displays a
progress bar. When the installation is complete, the CED places the output in the
Installation folder on the left pane of the CED window.

For each OS and VBIOS platform specified in the package, the CED generates a folder
in the . . . \wor kspace\i nstal | ati on folder under the current folder. For example,
if you select a package that contains configurations for all supported operating systems
and the VBIOS, the CED generates the following folders:

...\workspace\installation\<package name_installation>=\IEGD_10_4_Linux
...\workspace\installation\<package name_installation>=\IEGD_10_4 WINDOWS
...\workspace\installation\<package name_installation>\IEGD_10_4_ WINCE60
...\workspace\installation\<package name_installation>\IEGD_10_4 VBIOS
...\workspace\installation\<package name_installation>=\IEGD_10_4_EFI

These folders contain all the subfolders required for the installation onto the target

systems. To complete the installations on the target systems, refer to the following
sections:

= “Installing and Configuring Linux* OS Drivers” on page 159

= “Configuring and Installing Microsoft Windows Drivers” on page 103

= “Configuring and Building IEGD for Microsoft Windows CE* Systems” on page 119
 “Entering Linux OS Options” on page 60

Configuring the System BIOS for Use with IEGD

Some aspects of configuring the Intel® Embedded Graphics Drivers are common across
the Video BIOS (VBIOS), EFI, and the drivers for the supported operating systems. The
following provide an overview for configuring both the VBIOS and the Intel Embedded
Graphics Drivers and describe in detail the common components and tools. also
describe how to configure the system BIOS for the supported systems.
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3.9

3.9.1

Table 22.

3.9.2

Table 23.

April 2011

System BIOS Settings

Before installing the Intel Embedded Graphics Drivers, you must first configure the
system BIOS. The following sections describe the required settings. These descriptions
are based on AMIBIOS8* from American Megatrends, Inc., which is the recommended
system BIOS to use with the Intel Embedded Graphics Drivers. Settings may vary if a
different system BIOS is used.

GMCH PCI Device Enabling

The PCI Device Enabling feature on the Graphics and Memory Controller Hub (GMCH)
should be set as specified in the table below.

GMCH Device 2, Function 1 BIOS Setting

Chipset
os Intel®Atom™ 400/500, Intel® Q35, Intel® GLE960/GME965, Intel®
Q965, Intel® 945GM, Intel® 945G, Intel® 915GME, Intel® 915GV, Intel®
910GMLE
Microsoft Windows XP* and .
. . Disabled
Microsoft Windows XPe*
Microsoft Windows CE* Disabled
Linux Disabled

Graphics Mode Select (GMS)

The System BIOS typically allows a portion of physical memory to be dedicated to
firmware and graphics driver use. This dedicated memory is known as stolen memory
since it is not available to the operating system. The size of this memory is selectable
and chipset-specific. Stolen memory is typically used by the firmware and graphics
driver to locate the framebuffer, but can also be used as scratch and surface memory.
Because it is programmatically set aside during boot by the System BIOS, access to it
is direct and does not require OS memory allocation services. Firmware is fully
responsible for stolen memory management.

Graphics Mode Select (GMS), or stolen memory, can be set to any of the sizes listed in
the table below. Smaller sizes limit the framebuffer size during firmware boot. Larger
sizes marginally increase surface allocation performance for the graphics driver.

GMS Settings

Chipset GMS Settings

Intel®Atom™ 400/

500 0, 1 Mbyte, 4 Mbytes, 8 Mbytes, 16 Mbytes, 32 Mbytes, 48 Mbytes, 64 Mbytes

Intel®uUs15w/
US15WP/WPT,
GM45/GL40/GS45,
Q45

64 Mbytes, 128 Mbytes, 256 Mbytes

Intel® Q35, Q965/

GLE960/GME965 0, 1 Mbyte, 4 Mbytes, 8 Mbytes, 16 Mbytes, 32 Mbytes, 48 Mbytes, 64 Mbytes

Intel® 945G/

945GME/945GSE 0. 1 Mbyte, 8 Mbytes

Intel® 915GV/

915GME/910GMLE | O» 1 Mbyte, 8 Mbytes
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3.9.3

3.10

AGP (Accelerated Graphics Port) Aperture Size

The AGP Aperture size controls the total amount of graphics memory that can be
mapped in the AGP Aperture. This value can be set from 64 Mbytes up to 256 Mbytes,
depending on the chipset. Refer to specific chipset details for information on the valid
range.

VBIOS and Driver Configuration

The Intel Embedded Graphics Suite allows user configuration of both the VBIOS and
graphics driver as well as programming of Detailed Timing Descriptors (DTDs) for
EDID-less panels for both the VBIOS and graphics driver. This is accomplished using
CED, which offers several ways to input DTDs, each associated with a potential target
panel and display mode for the system. CED generates DTD and configuration settings
used by the IEGD VBIOS, Linux, and/or Windows drivers.

The following example is for a 945GME system setup with just an internal LVDS and
sample timing parameters for illustration purposes only. You can use this example to
set up DTD timings that are specific to your non-standard panels and then activate the
panels using a custom mode.

To create a configuration and configure the LVDS options:

1. Create a custom DTD as described in Section 3.4, “Creating a New Customized
DTD” on page 34.

1. From the CED main screen, select New Configuration.

2. Enter a name for the configuration in the text box provided, for example,
LVDS_test.

3. Select the platform chipset. This example uses the 945GME chipset.
4. In the list of available ports, select LVDS and then click Next.

5. On the LVDS Configuration Page, clear the checkboxes for Use EDID Display if
available and Use driver built-in standard timings.

6. Select the checkbox for Use user-defined DTDs.
7. In the Encoder Configuration section, select Internal LVDS.

8. In the Custom Display Timing Descriptors (DTDs) list, select the DTD you created in
Section 3.4, “Creating a New Customized DTD” on page 34 for example,
test_LVDS.
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The screen will be similar to the example below.
Figure 22. LVDS Configuration Page

[2: 1EGD Configuration Editor

LVDS Configuration Page "' ]
This page allows you to configure the settings for an individual display port.

Readable Port Name Encoder Configuration
[ LVDS_test | Select DVO Device
Port Rotation Internal LVDS
e 7

[ Flip Port

[ centeroff

EDID Options
[]use EDID Display if available

’Attribute Settings l ’IZC Settings l ’Flat Panel Settings

If EDID Device (edid_avail)

lCoIor Correction Attributes l

Custom Display Timing Descriptors (0TDs)

[] 540x430 @60Hz.dtd -
If Mot EDID Device (edid_not_avail) ] s40x480NECE_4.did

[Juse driver buit-in standard timings L] 800x480@60Hz.dtd
[] snox4s0MEC.dtd

|Jse user-defined OTD= D 200x600@60Hz. dtd

test_LVDS.dtd v
MNew OTD
Native OTD Flag
| test_LVDS. dtd v
< Back ” Next = ] [ Finish ] [ Cancel
9. Click Next.
10. (Optional) Configure Fastboot options as described in “Configuring Fastboot” on
page 52.

11. Click Next.

To set the custom mode:

1. From the IEGD Configuration Editor screen, in the Primary Display Mode section,
clear the Use Default checkbox.

2. In the Primary Non-standard Modes section, select the checkbox for Custom.

3. In the Primary Non-standard Modes section, enter 0x120 in the Default Mode
Settings text box. (See a description of the custom modes.)

The screen will be similar to the example below.
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Figure 23.

IEGD Configuration Editor Page

[ 1EGD Configuration Editor

IEGD—Platform Configuration Using CED

Video BIOS and EFI Configuration Page [
This page allows you to customize POST messages and default display modes for the Video BIOS and EFI. e
EFI does not support 5F Functions or Comman to Port.
Primary Display Mode Secondary Display Mode A
Primary Mon-standard Modes Secondary Mon-standard Modes
Custom Custo
Default Mode Settings
| 0x120
Power On Self Test 5F Functions
[]Enable POST messages to display 5F31h, POST Completion Motification
5F33h, Hook After Mode Set
5F35h, Boot Display Device Hook
5F3sh, Boot TV Format Hook
| | 5F38h, Hook Before Set Mode A
| | Common to Port
T 1 I 1 !
< | &
Mext = [ Finsh | [ Cancel

Custom Modes

The custom modes begin with 0x120 (0x121 and 0x122 are the same modes in
different pixel formats). If there was a second custom mode entered it would begin

with 0x123 to 0x125.

From the above DTD 200x200 example, this is what the custom modes represent:

0x120 200x200@8bpp
0x121 200x200@16bpp
0x122 200x200@32bpp
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And if the second custom mode was a 400x400 panel, its custom modes would be:
0x123 400x400@8bpp
0x124 400x400@16bpp
0x125 400x400@32bpp

Configuration Options

The table below describes available IEGD settings. The gray rows are block headings
and the non-gray rows that follow each heading are settings within the block. Some of
these block headings are contained within prior block headings.

Parameter Configuration Format (Sheet 1 of 7)

Name

Range/Value

Description

ConfiglD

Integer (1-15)

Optional keyword used to specify which
configuration is used. The config ID specified
here must match one of the configuration 1Ds
defined with CED. If this keyword is omitted, all
configurations specified in the config file are
used.

Note that this keyword is not required for Linux
OS and VBIOS configurations.

Config

Integer (1-15)

More than one configuration is valid.

Comment

A quoted string used to identify the origin of the
.bin or .inf file.

Name

A quoted string used to identify the
configuration name.

Name is a required field for VBIOS
configuration.

General

Settings that are generic to the configuration.

DisplayConfig

1 — Single

2 — Clone

4 — Twin

8 — Extended

Default: 1

Used to configure initial state of attached
displays.

1 — Single. A single display.

2 — Clone. Primary and secondary displays
enabled and configured with separate timing
pipes. This allows different timings to be applied
to each display. Resolutions can be different on
both displays.

4 — Twin. Primary and secondary displays are
enabled, but with only a single pipe. Both
displays share the same resolutions and
timings.

8 — Extended. Configures separate pipes to
allow primary and secondary displays to have
different resolutions and display different
content. Upon first boot after the driver
installation, this option will enable only the
primary display, as the extended modes must
be enabled in the operating system (i.e.,
Extended Desktop in the Display Properties
sheet within Microsoft Windows).

DisplayDetect

O - Disable
1 - Enable

Enable or disable Display Detection. Note that
this parameter must be Enabled in order to use
COMMON_TO_PORT values.

Default is 0. Please see Section 3.12, “Display
Detection and Initialization” on page 78 for
detailed information on this parameter.
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Parameter Configuration Format (Sheet 2 of 7)

Name Range/Value Description
B Search order for detecting attached displays for
PortOrder must be specified as a the Display Detection feature. When Display
quoted string containing five digits. Detection is enabled, the PortOrder determines
The valid values are: which display is primary and which display is
secondary.

1 - Integrated TV Encoder (mobile The port search order can be specified to ensure
chipsets only) the port device (sDVO device) is found, based
2 _ sDVO B port on the system integrator’s routing choices.

PortOrder p Default ordering is chosen by specifying zeros in
3 - sDVO C port ' the PortOrder keys.
4 - Integrated LVDS port (mobile Default ordering is chipset specific; see
chipsets only) Table 56, “Default Search Order” on page 218.
5 - Analog CRT port Please see Section 3.12, “Display Detection and
6 - Internal HDMI Initialization” on page 78 for more information
Default: O for all keys on using Port Order in combination with the

Display Detect feature.

Typical sizes:
clonewidth — 800, cloneheight - 600

CloneWidth clonewidth — 1024, cloneheight - 768 . . .

: ’ Width and height for a cloned display.
CloneHeight clonewidth — 1280, cloneheight - 768 K play

clonewidth — 1400, cloneheight —
1050

CloneRefresh = 60

Typical refresh rates (expressed in
Hz):

60 Hz, 75 Hz, 85 Hz

Refresh rate for a cloned display.

OverlayOff

0 - Overlay on (default)
1 - Overlay off

This parameter allows you disable Overlay
support, which is enabled by default.

Note: This parameter is only for Microsoft
Windows™* and Microsoft Windows CE. The
Linux* OS configuration for the xorg.conf
provides a standard option that performs the
same function.

FbBlendOvl

0 - Off (Default)
1-0n

When checked, this enables overlay blending
with the framebuffer on both display outputs (if
in VEXT mode on Windows CE) on US15W and
when display mode resolution is 32-bit XRGB.

No_DFB

0 - Off (Default)
1-0n

This parameter enables IEGD to pass the DIB
call back to the OS. This is required in certain
circumstances to improve performance.

vbios

This block contains settings for the Video BIOS.
Note that you only need to specify the
parameters you are actually using. You do not
need to specify all the parameters in this block.
If you omit any parameters, the vbios uses the
default values.

COMMON_TO_PORT

6 digit value

Maps the ports from the system BIOS to a port
number used by the graphics hardware. Please
see Section 4.3.2, “Configuring the Video BIOS”
on page 94 for more information on this
parameter. Note that the di spl aydet ect
parameter must be set to Enabled in order for
the COMMON_TO_PORT values to be used.

The default is all zeroes: 000000
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Table 24. Parameter Configuration Format (Sheet 3 of 7)

Name

Range/Value

Description

post_display_msg

0 - disable

greater than O - enable and display
POST message for the specified
number of seconds

Enables or disables the POST (Power On Self
Test) message. When you specify a value
greater than 0, the message is displayed for the
specified number of seconds. For example:

post_display_msg =5

This enables the POST message and displays it
for approximately 5 seconds. The maximum
value that can be entered here is 65535.

The default is 1, enable and display the POST
message for approximately 1 second.

oem_string

double-quoted string

This string appears on the display when the

post_display_msg is enabled and the VBIOS
starts up. The maximum string length is 100
characters.

The default is " " (two double quotes with a
single space in between).

oem_vendor

double-quoted string

This string appears on the display when the
post_display_msg is enabled and the VBIOS
starts up. The maximum string length is 80
characters.

The default is " " (two double quotes with a
single space in between).

oem_product_name

double-quoted string

This string appears on the display when the
post_display_msg is enabled and the VBIOS
starts up. The maximum string length is 80
characters.

The default is " " (two double quotes with a
single space in between).

oem_product_rev

double-quoted string

This string appears on the display when the
post_display_msg is enabled and the VBIOS
starts up. The maximum string length is 80
characters.

The default is " " (two double quotes with a
single space in between).

April 2011
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Table 24. Parameter Configuration Format (Sheet 4 of 7)

Name Range/Value Description

This parameter allows you to enable or disable
the five System BIOS 15h interrupt hooks. The
value must be 5 digits in length. Each digit is
associated with one of the five System BIOS
interrupt 15h hooks as shown below (left to
right)

1 - 5F31h, POST Completion Notification Hook
2 - 5F33h, Hook After Mode Set

3 - 5F35h, Boot Display Device Hook

4 - 5F36h, Boot TV Format Hook

5 - 5F38h, Hook Before Set Mode

(Please see Appendix C for more information on

intl5 5 digits 5F functions.)

The value of each digit mustbe aOoral as
follows:

0 - disable a System BIOS 15h hook
1 - enable a System BIOS 15h hook

For example,
int1l5 = 11001

Enables 5F31h, 5F33h, and 5F38h hooks only.
The 5F35h and 5F36h hooks are disabled.

The default is 11111, enable all five hooks.

1 - Integrated TV Encoder (mobile
chipsets only)

2 -sDVO B port
port 3 - sDVO C port Used to define port specific settings.

4 - Integrated LVDS port (mobile
chipsets only)

5 - Analog CRT port

Windows* OS Range:

0x0 or O — O degrees

Ox5A or 90 — 90 degrees
0xB4 or 180 — 180 degrees

Ox10E or 270 — 270 degrees Rotation of the display.
; ; . Note: For Windows CE Static rotation, setting
L R : ’
rotation inux OS Range the width and height to the rotated
0 — O degrees

values is no longer required with the

90 — 90 degrees improvements beginning in v10.1.

180 — 180 degrees
270 — 270 degrees

Default: 0

Windows OS:

0x0 or O — turn off horizontal flip
0x1 or 1 — turn on horizontal flip
Default: O

flip Flip of the display.
Linux OS Boolean:

on - horizontal flip
off - no horizontal flip
Default: off
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Parameter Configuration Format (Sheet 5 of 7)

Name Range/Value Description
When this option is enabled it DISABLES
Default: 0 — disabled, allow centering | centering. Also, depending on the combination
centeroff and add compatibility modes of “edid” + “user-dtd” + connected hardware,
1 — enabled, no centering, no added IEGD will add missing compatibility modes (6x4,
compatibility modes 8x6, 10x7& 12x10) via centering. Use this
option to disable this feature.
0 — Do not read EDID from panel/CRT
edid 1 — Attempt to extract EDID timing If VBIOS/driver reads EDID from panel/CRT.
data from panel/CRT
Range [16 bits]
Valid values (specified in hex):
bit 0 These two parameters are used to control the
available timings for any display. edi d_avai | is
"""""" used when EDID values are read from the
0 - Do not use driver built-in display. If an attempt to read EDID from the
standard timings display fails or the edi d parameter is set to O,
1 - Use driver built-in standard then the driver uses the edi d_not _avai |l flags.
timings The value for both parameters must be specified
bit 1 (not applicable to as a hex value.
edi d_not _avai l)
edid_avail

edid_not_avail

0 - Do not use EDID block

1 - Use EDID block and filter
modes

bit 2

0 - Do not use user-defined DTDs
1 - Use user-defined DTDs

bit3 - bitl5

Reserved for future use.

Defaults:

edid_avail: 3 (hex). Bit0O =1, Bit1l =1, Bit 2
=0 (Use driver built-in standard timings and
EDID block and filter modes.)

edid_not_avail: 1 (hex). Bit 0 = 1, Bit 1 = 0, Bit
2 = 0. (Use driver-built-in standard timings.)

Please see Section 3.13, “Advanced EDID
Configuration” on page 80 for detailed
information.

0 — Do not attempt to detect a
second decoder of same type

If VBIOS/driver detects a second decoder of
same type.

multidvo 1 — After detect of a decoder, ) . wqn .
continue o attempt detection of | [1% e s v eaed o "1 for indoves
same type of decoder until fail 9 g g
dvo sDVO device information.
I The GPIO pin pair used on the 1°C bus to read
i2cpin <0-6> and write to sDVO device registers.
. - The GPIO pin pair used as DDC bus to read
ddcpin <0-6> panel EDID data.
12C device address for reading and writing
device registers.
i2cdab <0x00-0xff> The device address should be in 8-bit format
with the 7-bit slave address assigned to its bits
7:1 and bit O set to O.
12C device address for reading EDID data from
ddcdab <0x00-0xff> display through the DDC bus.
i2cspeed [10-400]. Units in KHz Speed of 12C bus for sDVO device.
ddcspeed [10-400]. Units in KHz Speed of 12C bus for EDID device.
fpinfo Panel-specific information.
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Parameter Configuration Format (Sheet 6 of 7)

Name Range/Value Description
Range [0-3]
0 — no backlight
1 — Port Driver Instructs which backlight method is required for
bKitmethod 2 — GMCH the panel attached to the given port.
3-ICH If zero is supplied, or the key is not present,
then no backlight control is provided.
Note: The only supported
parameter for internal LVDS
is 1 — Port Driver
(T1) Time delay between VDD active, and sDVO
bklttl clock/data active. Zero indicates no delay
required.
(T2) Time delay between sDVO clock/data
bkitt2 Range [0 -Oxfff]. active and backlight enable.
Units of 1ms == the limit specified in - - -
bKItt3 your hardware specifications. For (T3) Time delay b_etwe_en backlight disable and
example, the maximum for the sDVO clock/data inactive.
CH7307 is 409 ms. -
bkltta (T4) Time delay between sDVO clock/data
inactive and VDD inactive.
bKItt5 (T5) Minimum delay between VDD inactive, and
active.
gpiopinvee Valid ICH GPIO pin, 0 indexed GPIO connection for panel power.
gpiopinvdd For example: GPIO connection for backlight power on/off
gpiopinvdd = 3 sequencing signal.
. gpiopinvee = 5 . .
gpiopinbklt gpiopinenable = 1 GPIO to enable backlight signal.

UseGMCHCIlockPin

1 - Flat panel is connected to the
clock pin

0 - Flat panel is not connected to the
clock pin

This entry is needed when GMCH is selected as
backlight control method.

UseGMCHDataPin

1 - Flat panel is connected to the
data pin

0 - Flat panel is not connected to the
data pin

This entry is needed when GMCH is selected as
backlight control method.

Denotes a Detailed Timing Descriptor (DTD)
block. Settings in this section, except for the
f | ags parameter, correspond to the Detailed

giis Timing Block described in the VESA standard
“Extended Display Identification Data Standard”,
Version 3, November 13, 1997.

p_clock Range [0-Ox7fffffff] Pixel clock value in KHz.

h_active Range 0-4096 [12 bits] Horizontal Active.

Vv_active Range 0-4096 [12 bits] Vertical Active.

h_sync Range 0-1024 [10 bits] Horizontal Sync Offset.

v_sync Range 0-64 [6 bits] Vertical Sync Offset.

h_syncp Range 0-1024 [10 bits] Horizontal Sync Pulse Offset.

v_syncp Range 0-64 [6 bits] Vertical Sync Pulse Width.

h_blank Range 0-4096 [12 bits] Horizontal Blanking.

v_blank Range 0-4096 [12 bits] Vertical Blanking.

h_border Range 0-256 [8 bits] Horizontal Border. Currently not supported.

v_border Range 0-256 [8 bits] Vertical Border. Currently not supported.

h_size Range 0-4096 [12 bits] Horizontal Size. Currently not supported.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS

User’s Guide
76

April 2011

Document Number: 274041-032US




Platform Configuration Using CED—IEGD

intel.

Table 24. Parameter Configuration Format (Sheet 7 of 7)
Name Range/Value Description
Vv_size Range0-4096 [12 bits] Vertical size. Currently not supported.
Range [32 bits]
Valid values:
bit 31
0 - Non-interlaced
1 - Interlaced
bit 27
0 - vertical sync polarity active
low
1 - vertical sync polarity active
high
bit 26 Interlace, Horizontal polarity, Vertical polarity,
____________ Sync Configuration, etc. Note that these flags
0 - horizontal sync polarity active are IEGD specific and do not correspond to
flags low VESA 3.0 flags. For example, to set Interlaced
. . . with Horizontal Sync Polarity high (bits 31 and
i hl - horizontal sync polarity active | 5g) then the flags value = 0x84000000.
9 (Binary = 10000100 00000000 00000000
00000000)
bit 25
0 - blank sync polarity active high
1 - blank sync polarity active low
bit 17
0 - Normal DTD
1 - Panel/display Native DTD
All other bits
Do not use any other bits; all other
bits must be set to 0.
Attribute values that are specific to the sDVO
_ device for the port. See Appendix B, “Port Driver
el C-OAAAF Attributes” for specific attribute I1Ds and
associated values.
id = <value>.
Both the Attribute ID and its value should be
; ; 32 specified in decimal. For example, to set
id <Attribute 1D> 0-2 brightness to 50, you specify
id 0 =50
See Appendix B, “Port Driver Attributes”.
Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
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3.12

3.12.1

Display Detection and Initialization

The Display Detection and Initialization feature, when enabled, automatically detects
displays and allocates ports without the need to change any configuration files. This
feature is off by default and can be enabled either through CED or by directly editing
the i egd. i nf file for Microsoft Windows or the xor g. conf file for the Linux OS.

To enable the feature via CED, select the Di spl ayDet ect option on the CED Chipset
Configuration page. Please see Section 3.5, “Creating a New Configuration” on
page 38.

Alternatively, you can enable the feature in Microsoft Windows by entering the following
line in the [i egd_Sof t war eDevi ceSet t i ngs] section of the i egd. i nf file:

HKR, AlN\<ConfiglD>\General, DisplayDetect, %0REG_DWORD%0, 1
where <ConfiglD> is the configuration ID (without the angle brackets).

To enable the feature in the Linux OS, enter the following line Option setting in the
xor g. conf file:

Option “Config/<ConfiglD>/General/DisplayDetect” “1”

When the display detection feature is enabled, ports are allocated only when the
display satisfies the following conditions:

1. The port is not in use (that is, it is not already allocated).
2. The port driver detects the display.

The first port that passes these conditions is allocated. If condition 2 fails for all ports,
then the first port in the Port Or der setting that passes condition 1 is allocated. If the
port is not detectable (specifically the internal LVDS or external LVDS using CH7308),
the driver assumes the display is connected. Condition number 2 always passes for
these displays.

When this feature is disabled, display allocation is done based on Port Or der and no
display detection is performed.

Display Detect Operation

This section describes the logic of the Display Detection feature and provides several
examples.

1. If Display Detect is disabled, the driver uses the first two ports identified in the
PortOrder.

2. If Display Detect is enabled and you are using the 10.4 version of the VBIOS, the
VBIOS performs the display detection. The driver then checks whether the VBIOS
returns the display allocations and if it does, the driver does not re-execute the
display detection steps.

If you are not using the v10.4 Legacy VBIOS, then the driver performs display
discovery as described in the following steps.

3. The number of displays to be detected is based on the Di spl ayConf i g settings in
the configuration. If this is set to Single, then only one display is detected. If it is
set to any other value, a maximum of two displays will be detected.
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4. IEGD goes through each port in the Port Or der settings and attempts to detect a
display using the following algorithm:

April 2011

a.

PortOrder sequence determines display detection. Port allocation shows after
the display has been detected. For example:

PortOrder = “53240” (CRT, sDVO, LVDS)

Displays Connected = CRT

Primary display allocation: Searches for a display connected by the
PortOrder sequence. The first detected display is a CRT, so the Primary display
is “CRT.”

Secondary display allocation: Searches for a display connected according to
the PortOrder sequence. The first non-allocated display detected is sDVO, so
the Secondary display is “sDVO.”

With no display detected on any port, turn off the DisplayDetect option and
allocate ports in the order defined by PortOrder. For example:

PortOrder = “32000”
Displays Connected = None

Primary display allocation: Searches for a connected display by the
PortOrder. Because IEGD detects no displays, the Primary display is set to
“sDVO-C.”

The driver cannot detect the presence of a display connected to the Internal
LVDS and external LVDS displays connected to some sDVO devices, for example,
an LVDS connected to the CH7308. Consequently, the driver assumes that an
LVDS display is connected if it is in the PortOrder. If you only want to use the
internal LVDS when no CRT and devices are connected, then put LVDS in the
PortOrder after them. For example:

PortOrder = “53240” (CRT, LVDS)

Display Connected = None

Primary display allocation: Searches for a display connected according to
PortOrder sequence. Since no display is connected and since LVDS is specified
in the PortOrder, the driver assumes that an LVDS display is connected.
Consequently, set the Primary display to LVDS.

Because the driver cannot detect the presence of a display connected to the
Internal LVDS and certain external LVDS displays, it therefore always assumes
that they are connected if they are listed in the PortOrder. Be careful not to set
the PortOrder that prevents the driver from detecting a connected display. For
example:

PortOrder = “54320” (CRT, LVDS sDVO)
Displays Connected = CRT

Primary display allocation: Searches for a connected display by the
PortOrder. In this case, set the Primary display to “CRT.”

Secondary display allocation: Searches for a connected display by the
PortOrder. Even though sDVO is connected, the driver assumes that the
internal LVDS is also connected. Consequently, the driver never detects the
display connected to the sDVO port. To change this, move sDVO-C before LVDS
in the PortOrder (“53420” rather than “54320”).

When the port drivers do not load for any ports specified in the PortOrder, the
driver enables port 5 (CRT) only. For example:

PortOrder = “32000” (sDVO)

PortDrivers = “” (None)

Primary display allocation: Searches for displays connected by the
PortOrder. Since no port drivers are available for the specified ports, CRT port 5
is enabled. Consequently, set the Primary display to “CRT.”
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3.12.2 Detectable Displays
The table below provides a list of displays that are detectable by IEGD.
Table 25. Detectable Displays
Transmitter Display Type Detectable by IEGD?
GMCH Analog CRT VGA Yes
GMCH Integrated LVDS LVDS No (assumed attached)
GMCH Integrated TV Out TV Out N/A
CH7022 VGA Bypass Yes
CH7307 DVI Yes
CH7308 LVDS No (assumed attached)
CH7315 HDMI/DVI Yes
CH7317 VGA Bypass Yes
CH7319 DVI Yes
CH7320 DVI Yes
Sil 1362 DVI Yes
Sil 1364 DVI Yes
3.13 Advanced EDID Configuration

Shown in the following EDID Options example, the If EDID Device (edi d_avai | ) and
If Not EDID Device (edi d_not _avai | ) options in CED are found on the CRT, sDVO,
LVDS, and TV Out configuration pages.

EDID Options
Use EDID Display if available

If EDID Device (edid_avail)

IUse driver built-in standard timings
Use EDID Block

[ ] Use user-defined OTDs

If Mot EDID Device (edid_not_avail)
IUse driver built-in standard timings
IUse user-defined DTDs

These options control the available timings for any display. Use the edi d_avai |
parameter when EDID information is read from the display. If the driver cannot read
EDID information from the display or if the edi d parameter is set to “0” (disable), use
the settings of the edi d_not _avai | parameter.

The default behavior of edi d_avai | is to use the driver’s built-in standard timings and
EDID block and filter modes. The default for edi d_not _avai | is to use the driver’s
built-in standard timings. Please see Table 24 in Section 3.11 for more information on
these parameters.
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3.13.1

Table 26.

3.13.2

April 2011

IEGD supports three different types of EDID display modes:

intel.

1. Built-in display modes. These modes are hard-coded in IEGD. These modes can

be filtered based on the EDID block.

2. EDID-DTDs: These are Detailed Timing Descriptors read from the EDID block.
EDID can have these DTDs along with other information about the display.

3. User-specified DTDs defined in CED. See Section 3.13.2.

The Advanced EDID Configuration supports different possible combinations of display

modes when an EDID display exists with user-specified DTDs.

Sample Advanced EDID Configurations

The table below presents various EDID configurations and the EDID settings in CED

used for those configurations.

Sample Advanced EDID Configurations

Configurations

CED Settings

Description

1. Use only filtered built-in and any EDID-DTDs
when the display has EDID information

2. Use all built-in modes when the display does
not contain EDID information

edid =1
edid_avail = 3
edid_not_avail = 1

Default values.

1. Use only filtered built-in modes and EDID-
DTDs when the display has EDID.

2. Use only user-DTDs otherwise.

edid =1
edid_avail = 3
edid_not_avail = 4

This configuration allows IEGD
to use its built-in display
modes and the modes
provided by the display.

If IEGD cannot read EDID
information from the display,
then IEGD uses the user-DTDs
defined in CED.

1. Use only user-DTDs regardless of connected
display. (Typically used for a custom panel that
only supports user-defined DTDs.)

2. Use limited set of timings when a panel EDID
is present, but IEGD cannot read the EDID
information.

edid =0
edid_avail = (any value)
edid_not_avail = 4

Only user-DTDs defined in CED
are used.

1. Use EDID-DTDs for an EDID display.
2. Use user-DTDs for a non-EDID display.

edid=1
edid_avail = 2
edid_not_avail = 4

This configuration uses the
EDID-DTDs when detecting an
EDID display and EDID
information comes from the
display.

If the driver detects a non-
EDID display, then IEGD uses
user-DTDs defined in CED.

1. Use only EDID-DTDs and user-DTDs for an
EDID display.

2. Use user-DTDs only for a non-EDID display.

edid =1
edid_avail = 6
edid_not_avail = 4

This configuration uses both
EDID-DTDs and user-DTDs
when IEGD detects an EDID
display.

If the driver detects a non-
EDID display, then IEGD uses
user-DTDs defined in CED.

User-Specified DTDs

CED provides the ability to input DTD data directly. There are numerous sources of DTD
data: VESA, panel manufacturers, etc. See Creating a New Customized DTD for more

information.
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Figure 24.
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Using an External PCI Graphics Adapter as the Primary Device

IEGD can be configured to work with an external PCI graphics adapter card as the
primary graphics adapter device with the Intel internal graphics device (GMCH) as the
secondary graphics device. You can configure your system to boot with a PCI graphics
adapter in the System BIOS. When designating an external PCI graphics adapter as the
primary graphics adapter, the Intel GMCH becomes the secondary graphics device.

The term secondary adapter refers to the adapter that is not the boot-up, or VGA-
Compatible, adapter. The secondary adapter is not necessarily the secondary display as
assigned by the OS.

You can configure an external PCI card to work with IEGD as follows:

= The external PCI card as the primary graphics adapter and the GMCH internal
graphics device as the secondary.

= The external PCI card as the secondary graphics adapter and the GMCH internal
graphics device as the primary.

This feature is not supported on Microsoft Windows CE systems.

IEGD lets you specify which display is primary, secondary, and tertiary. It allows Twin
and Clone configurations on the internal graphics device when the external PCI display
is the primary graphics adapter. It also allows Twin and Clone configurations on the
internal graphics device when the external PCI device is the secondary graphics
adapter.

An external PCI graphics driver runs independently without sharing resources with
IEGD.

The following figures show several configurations when an external PCI adapter is the
primary graphics device and when it is the secondary graphics device.

Figure 24 shows an External PCI card as the primary graphics adapter card and IEGD
as the secondary. The drivers do not share hardware resources. The OS decides the
framebuffer content and handles that by drawing to the respective driver
independently.

External PCI Graphics Card as Primary Driver and IEGD as Secondary Driver

Primary Secondary

F 3 F 3
hd Y
Ext W34 Part Canfigured Port

IEGE Drriver

WG Crriver

| O5-Handles Graphics Driver Requests ‘

F A
L4 k 4
Ext WGA IEGD
Resource Allocation Resource Allocation
[Ext Widea] [Stalen Mernory)

B&O2E-01
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Figure 25.

Figure 26.
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Figure 25 shows the interaction between IEGD and the External VGA driver when IEGD
is booted as the primary driver. Again, the drivers do not share hardware resources.
The OS decides the framebuffer content and handles it by drawing to the respective
driver independently.

IEGD as Primary Driver and External PCI Graphics Card as Secondary Driver

Primary Secondary
L d T ¥ T
Cantfigured Port Ext WGA Port
IEGD Driver | 1 AGA Driver

1 1

O5-Handles Graphics Driver Requests

F Y T
h J ¥

IEGD Ent WAG &
Resource Allocation Feszource Allocaton
[Stalen Mermary) [Ext Mideo)

B&O22-01

Figure 26 shows a sample configuration where the internal graphics device is primary
and configured to use two ports to drive two displays while an external PCI graphics
adapter is used to drive a tertiary display. Note that regardless of the number of ports
being assigned to a driver, the external PCI graphics run independently without sharing
resources with IEGD.

IEGD as Primary Driver with Two Displays and External PCI Driving a Tertiary
Display

Primary Secondary Tertiary
Orispl ay Drispl ay D spl &y
Fy A Fy
) 4 v

Secandary Part

Frirary Port

IEGD DCiriver IEGD Drriver

O5-Handles Graphics Driver Requests ‘
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IEGD Ext MG
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3.15

3.16

Multi-GPU Multi-monitor

IEGD supports Multi-GPU Multi-monitor (formerly known as Hybrid Multi-Monitor
mode), defined as a PCI- or PCI Express*-based external graphics card operating
concurrently with Intel chipsets’ integrated graphics.

This feature enables concurrent operation of Intel’s integrated GPU along with a
discrete GPU solution, allowing for operability of greater than two independently driven
displays.

Intel platforms that support this feature those based on the Intel® Atom™ Processor
with Intel® System Controller Hub US15W Chipset combination, the Intel® Q45/G41/
G45 Express chipsets, and the Intel® GM45/GL40/GS45 Express Mobile chipsets.
Please verify with your Intel field representative to determine whether your
particular Intel chipset has been validated as supporting this capability before
attempting to use this feature.

The external PCI-Express graphics card will need to have “well behaved” VBIOS and
drivers for this feature to operate successfully. Failure to operate usually indicates a
system BIOS issue, external card VBIOS issue, or external card driver issue.

IEGD is validated as supporting this capability using known good external cards.
Inquire with your Intel field representative if your chosen graphics card has been
validated as supporting Multi-GPU Multi-monitor before attempting this function. For
platforms based on the Intel® Atom™ Processor with Intel® System Controller Hub
US15W Chipset combination, PCI-E x1 graphics cards from ATI, NVIDIA, and Matrox
have all been validated with IEGD 10.4.

For more details, refer to the white paper Implementing Multiple Displays with IEGD
Multi-GPU -Multi-Monitor Mode on Intel® Atom™ Processor with Intel® System
Controller Hub US15W Chipset (document number 324821). It is available on the
Embedded Design Center (http://download.intel.com/embedded/software/IEGD/
324821.pdf) or can be requested from your local Intel sales representative.

For Windows operating systems (such as XP, XP Embedded, Embedded Standard 2009,
etc.), Windows Display Properties Settings should be used to manage the
heterogeneous display adapters, resolutions, color quality levels, and refresh rates.
IEGD and the Display Properties configure the multiple displays appropriately which
includes user assignment of Intel’s internal chipset graphics as the primary, secondary,
tertiary, or quad ports which dictate where the desktop content will appear. The
external graphics card and drivers activate the alternate port(s) not driven by the Intel
chipset.

IEGD also enables Multi-GPU Multi-monitor support under most Linux Operating
systems.

For more details on this feature and a step-by-step Enablement Process for Multi-GPU
Multi-monitor, refer to Intel's white paper titled Hybrid Multi-monitor Support; Enabling
new usage models for Intel® Embedded Platforms. This is found on Embedded Design
Center at http://edc.intel.com/Software/Downloads/IEGD/#download; search for
document number 323214.

Enhanced Clone Mode Support

The Enhanced Clone Mode feature lets you specify a clone display size that is different
from the primary display. It also allows you to change the clone display size at runtime
using the IEGD Runtime GUI (see Section 5.5, “Viewing and Changing the Driver
Configuration from Microsoft Windows” on page 113 or for Linux systems).
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In Clone mode, the framebuffer is always allocated to match the primary display size.
On the clone display (secondary display) the image is centered if the display is bigger
than the framebuffer. Centering happens only if the requested resolution and refresh
rate is not available for the clone display.
Extended Clone mode uses four CED parameters:

« Clone Width — specifies a width for the clone display

= Clone Height — specifies a height for the clone display

= Clone Refresh — specifies a refresh rate for the clone display

« Enable interlace mode — uses interlace mode for the clone display

Extended Clone Mode CED Configuration

The following CED screenshot shows a sample Extended Clone mode setting
configuration.

I} 1EGD Configuration Editor 3

Chipset Configuration Page I;J“l
This page allows you to configure general settings for one platform and one display combination. e f
Configuration File Name Platform Chipset
| Example | |Intel(R) GM45 Express Chipset v
Display Configuration Mode Clone Settings
|Single B Clone Width
Clone Height
[Microsoft Windows CE* Settings ] T
Display Detection
O Enable Clone Refresh
(%) Disable
[Joveray off
[[] Disable Detection of Multiple DVO Transmitters of the Same Type
Port Devices
Available Ports : Port Order.
sDVO-C |HDMI-B
HDMI-C 2
CRT <
LVDS
sDVO-B A

e
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3.16.2

Example 1.

Example 2.

See also “Sample Clone Mode Configurations”.

Sample Clone Mode Configurations
The following examples illustrate Clone Mode configurations for the following
combinations:

» CRT + integrated LVDS (Example 1 on page 86)

= CRT + Fixed size DVI display (Example 2 on page 86)
Mobile Intel® GM45 Express Chipset, Internal LVDS, CRT, and LVDS
This example shows how to set up a clone mode configuration consisting of an internal
LVDS, CRT, and external LVDS device.

1. Choose a CRT that supports resolutions larger than 1024x768 and configure the
following settings on the Chipset Configuration Page:

— Platform Chipset = Mobile Intel® GM45 Express Chipset
— Display Configuration Mode = Clone

— Clone Width = 1024

— Clone Height = 768

— Clone Refresh = 60

— Port Order = CRT, LVDS

2. Click Next on the Chipset Configuration Page and provide port names for the CRT,
LVDS, and sDVO-B port devices.

3. On the LVDS Port Configuration Page, click the Flat Panel Settings button and set
the Width and Height to 1024 and 768 respectively.

4. Package and generate an installation for the configuration and move the resulting
i egd. i nf file to the target machine. (Please see “Creating a New Package” on
page 58 for specific instructions.)

After you have moved the i egd. i nf file to the target machine, do the following:

1. Set 800x600 on CRT and ensure that an 800x600 image appears at the top, left
corner of the LVDS display or that the image has been scaled to match the panel
size based on panel used.

2. Set 1280x1024 on CRT and check that the LVDS display is panning. Ensure that the
clone mouse pointer is in sync with the primary display.

Intel® 915GV, Chrontel 7307, CRT, and DVI
This sample shows how to set up a clone mode configuration consisting of a CRT and
DVI display on a Chrontel* 7307 serial sDVO transmitter.

1. Choose a CRT that supports resolutions larger than 1024x768 and configure the
following settings on the Chipset Configuration Page:

— Platform Chipset = Intel® 915GV
— Display Configuration Mode = Clone
— Clone Width = 1024

— Clone Height = 768

— Clone Refresh = 60

— Port Order = CRT, sDVO-B
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2. Click Next on the Chipset Configuration Page and provide port names for the CRT
and sDVO-B port devices.

3. On the sDVO-B Port Configuration Page, click the Flat Panel Settings button and
set the Width and Height to 1024 and 768 respectively. Select CH7307 from the
Select sDVO Device list.

4. Package and generate an installation for the configuration and move the resulting
i egd. i nf file to the target machine. (Please see “Creating a New Package” on
page 58 for specific instructions.)

After you have moved the i egd. i nf file to the target machine, do the following:

1. Set 800x600 on CRT and ensure that an 800x600 image appears at the top, left
corner of the DVI display or that the image has been scaled to match the panel size
based on panel used.

2. Set 1280x1024 on CRT and check that the DVI display is in panning mode. Ensure
that the clone mouse pointer is in sync with the primary display.

Scaling and Centering Configurations

This release supports the following scaling and centering configurations:
= Upscaling for the Chrontel CH7308 LVDS Transmitters
Internal LVDS Scaling With EDID Panels

Alignment in Clone mode

sDVO as Primary

Render Scaling modes to native panels connected to non-scaling port encoders

See the following topics for configuration details:
e “Upscaling for the Chrontel CH7308 LVDS Transmitters”
* “Internal LVDS Scaling with EDID Panels”
e “Centering Primary Display with Scaling Encoders”
= “Enabling Render Scaling on Port Encoders without Hardware Scaling”

 “Alignment in Clone Mode”

Upscaling for the Chrontel CH7308 LVDS Transmitters

IEGD can upscale lower-resolution modes (those smaller than the size of the respective
panel) to the native size of the panel connected to a Chrontel CH7308* LVDS
transmitter.

IEGD uses a user-supplied DTD with the native flag set (also known as native DTD) as
native timing for the panel connected to either a CH7308 transmitter.

If the user does not supply a native DTD, IEGD takes the first available matching FP
i nfo wi dt h and hei ght timings as native timing for the panel if standard timings
were selected as part of edi d_avai |l or edi d_not _avai |l flags.

To support upscaling, the LVDS transmitters require setting the pipe to native timing of
the panel despite the user-selected resolution. It also requires finding the native timing
(also known as native DTD) of the panel based on user-supplied configuration
information.

The CH7308 (sDVO) port drivers limit the list of supported modes to the size of panel.
The port drivers also mark one of the timings as native DTD as follows (it goes to the
next step only if native DTD is not found in the current step).
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3.17.3

=

. It finds the timing with the user-defined DTD with the native DTD flag set. This
becomes the native DTD for the panel.

N

. If the panel is an EDID panel and user selected to use EDID DTDs, then the port
driver marks the EDID DTD as native DTD.

3. If the user supplies a DTD without the native DTD flag set, then the port driver
marks this one as the native DTD.

4. If none of the above steps works, the port driver finds the first matching timing for
FP width, height and marks it as native DTD.

If none of the above steps works, then there is no native DTD and no upscaling is
performed.

Internal LVDS Scaling with EDID Panels

The Internal LVDS connected to an EDID Panel supports scaling of modes other than
native mode. To support this, the port driver exports information to the EDID parser
that it can scale. The EDID parser does not remove other modes (that is, non-native
modes) from the mode table. It only marks the native mode. When IEGD queries the
port driver on which modes are supported, the port driver then removes any modes
that cannot be scaled (up or down depending on the port's hardware capability). When
mode-setting occurs, the second display in Clone mode can indeed support non-native
modes even though the panel had EDID. This occurs only if a nhative mode can be found
the port driver can scale. Otherwise, the port driver ignores the scaling information and
IEGD proceeds normally.

The driver also supports Internal LVDS Scaling on EDID-less panels. The steps that
enable this are the same as those described for the scaling of Chrontel LVDS
transmitters in Section 3.17.1.

Centering Primary Display with Scaling Encoders

In Clone mode, IEGD expects the primary display to have a framebuffer size (OS Aware
mode) that matches the display’s native size of panel timings. When the user
designates a display as primary in a Clone mode configuration and wants to center it
(as explained in Section 3.17.5), they may want this setup to align a primary display on
a scaling encoder with a secondary one that can only center. This will not work by
default for certain port encoders such as the internal LVDS, which default to hardware
scaling. But IEGD has a mechanism to override hardware scaling, thus forcing
centering.

When possible, IEGD allows centering of 640x480, 800x600, and 1024x768 resolutions
on the primary display. In some cases (depending on panels), the image may appear
on the top-left. It may also produce unusable output on some displays (such as a TV).
Therefore, this type of configuration is more appropriate for LVDS panels.

To disable hardware scaling and force centering for a primary display on the above
modes, users only need to set the “Panel_Fit” attribute (“0x12”) to “0” (zero).
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Enabling Render Scaling on Port Encoders without Hardware
Scaling

IEGD Render Scaling feature allows the driver to support any one of the standard
modes (640x480, 800x600, 1024x768 or 1280x1024) as a drawable framebuffer size
output to a native panel and connected via a port encoder that does not hardware
scale. To achieve this, the GPU engine repeats all rendering operations twice from the
original OS-targeted back buffer to a separate front buffer, which is rendered via the 3D
engine for scaling. This feature is enabled by turning on the “Panel-Fit” attribute
(“0x12”) on a port driver that does not support that attribute. But this only happens if
there is a native mode timing (see Section 3.17.1 for information about how native
mode timing is determined).

Users should be aware that this feature can impact performance and produce scaled
output which is inferior in quality to hardware encoder scaling.

Alignment in Clone Mode

In Clone mode, both can be configured with separate timings and different resolutions.
Both displays show the same content. In the case where resolutions are different on
the cloned displays, the display identified as primary drives the display mode and
framebuffer size. In this situation, three options exist for the cloned displays:

= Panning: If the clone display is smaller than the primary display, the displayed
image can be off the screen with the display showing only a window into the overall
image. Panning moves the window following the cursor.

« Centering: If the clone display is larger than the primary display mode, the display
image can be centered in the clone display. Black borders are displayed around the
image on the display.

= Scaling: There are two types of scaling in Clone mode, as described below.

— Hardware Encoder Scaling: This feature adjusts the resolution of the image
from the primary display to fit the resolution of the clone display. This permits
scaling up to a larger display (upscaling), or scaling down to a smaller display
(downscaling). It also allows the full image to be displayed within the full
resolution of the clone display, known as picture-boxing.

Some systems may have cloned displays that cannot scale but have a primary
display that can scale, such as an internal LVDS. In non-panning modes, i.e.,
centering/hardware scaling, this display combination results in the primary
display (LVDS) scaling up but the clone display centering. Section 3.17.3
explains how to force the primary display to center — thus allowing both
displays to center. Or, use Render Scaling to make both displays scale up to full
size.

— Render Scaling: For clone display, a situation is possible where the primary
display uses a hardware scaling port encoder and the secondary display uses a
non-scaling port encoder. Assuming both displays are output via native panels,
the resulting output should see the primary scaling of any smaller mode to full
panel size. But the secondary display will center the smaller modes. Hardware
Encoder Scaling explains how to align both displays to be centered. Using the
Render Scaling feature, the opposite can be achieved. Ensure the non-scaling
encoder is primary and enable Render Scaling on that port (see
Section 3.17.4). This will make the GPU render-scale the smaller mode and
achieve the full panel size. The clone display, now the scaling encoder, will take
the render-scaled image as its input (and output) to the clone display panel.
This feature will be upgraded in the future so that the clone display can
independently take in the original framebuffer image as its input.
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Overview

The Intel Embedded Video BIOS incorporates many of the features and capabilities of
the Intel® Embedded Graphics Drivers. The 10.4 version of the VBIOS includes support
for the following chipsets:

« Intel® Atom™ Processor 400 and 500 Series

« Intel® Q45/G41/G45 Express chipset

« Intel® System Controller Hub US15W/US15WP/WPT chipset
« Intel® GM45/GL40/GS45 Express chipset

- Intel® Q35 Express chipset

= Mobile Intel® GLE960/GME965 Express chipset
- Intel® Q965 Express chipset

- Mobile Intel® 945GSE Express chipset

- Mobile Intel® 945GME Express chipset

« Intel® 945G Express chipset

- Intel® 915GV Express chipset

- Mobile Intel® 915GME Express chipset

- Mobile Intel® 910GMLE Express chipset

When using the IEGD VBIOS on US15W and installing Linux distributions, only text
mode is supported with some Linux distributions, not graphical.

Enabling the SMSW instruction used when IEGD VBIOS sets up its caching functions
increases the boot speed during POST and system boot. Linux* distributions fall back to
text mode as a side effect of the Linux Virtual X86 Engine, which does not work well
with SMSW. Caching is vital for the IEGD VBIOS and it uses SMSW by design. Changes
to the IEGD VBIOS cannot happen without affecting its performance. If you need to
install Linux distributions using a GUI interface, use the GMA VBIOS. The IEGD VBIOS
can install Linux distributions only in text mode.

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
User’s Guide

Document Number: 274041-032US 91



inte|> IEGD—VBIOS

4.3

Note:

System Requirements

The new Video BIOS can be built on a host system running Microsoft Windows* and
moved to the target system. The host system must have a 32-bit Microsoft Windows
operating system installed with the capability to execute DOS commands from a
command line window.
The target system must contain one of the following Intel chipsets:

< Intel® Atom™ Processor 400 and 500 Series

« Intel® Q45/G41/G45 Express chipset

< Intel® GM45/GL40/GS45 Express chipset

« Intel® System Controller Hub US15W/US15WP/WPT chipset

- Intel® Q35 Express chipset

- Mobile Intel® GLE960/GME965 Express chipset

- Intel® Q965 Express chipset

- Mobile Intel® 945GSE Express chipset

- Mobile Intel® 945GME Express chipset

< Intel® 945G Express chipset

- Intel® 915GV Express chipset

- Mobile Intel® 915GME Express chipset

- Mobile Intel® 910GMLE Express chipset

The target system must contain a minimum of 64 Mbytes of RAM.

Configuring and Building the VBIOS with CED

The Intel® Embedded VBIOS is built with the Intel Configuration Editor (CED). The
VBIOS will use the configuration that you specify in CED. The VBIOS is selected to be
built when you specify it as a Target OS in your package configuration. After specifying
VBIOS, follow all CED prompts, and be sure to select “Generate VBIOS” when available.
The VBIOS will then be built when you select “Generate Installation” in CED.

Before building your VBIOS, you must set up your DOS environment with the steps
below.

1. Download the Open Watcom* C/C++ compiler from http://www.openwatcom.com.
The User Build System for the VBIOS relies on the Open Watcom C/C++ compiler
to be able to build a 16-bit DOS binary required for the BIOS. The VBIOS has been
tested with version 1.7a of the Open Watcom compiler.

Using any other compiler other than 1.7a may result in VBIOS issues that are not
supported and may not be fixed.

2. Install the Open Watcom™ C/C++ compiler using the full or complete option. Do
not use the default installation option as it may cause errors when
creating the BIOS in CED.

3. Set up directory paths.

You must set up the PATH environment variable in DOS to be able to execute the
Watcom compiler. If Watcom was installed with its default path, CED will by default
be able to use it.
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When you generate a VBIOS, the CED produces the following folders and files:
= Compiled_VBIOS folder
— i egdt sr. exe (Terminate and Stay Resident executable)
— VGA. Bl N (Option ROM)
- | EGD 10_4_VBI CS. zi p (this file is generated by the build system)
The i egdt sr. exe can be copied to any folder on the target machine. To run the TSR,

boot the target machine with DOS, and then run the i egdt sr. exe from the DOS
command line.

The VGA. bi n file is the binary option ROM that can be merged with your system BIOS
per the instructions provided by your system BIOS vendor.

The | EGD_10_4 VBI CS. zi p file contains default builds of the TSR executable and
Option ROM for the various chipsets. The filenames are i egdt sr - def . exe and vga-
def . bi n and are located in the tsr or orom folder of the specific chipset folder (see
Figure 27).

4.3.1 Selecting the Build Folder

The 10_4 version of the VBIOS contains specific folders used for creating a VBIOS that
is either an option ROM (OROM) that can be merged with the system BIOS, or an
executable Terminate and Stay Resident (TSR) program for debugging purposes. There
are also separate directories for the different chipsets that are supported. CED will build
both the TSR and OROM.

Figure 27 shows the directory structure for the Video BIOS libraries contained within
CED.

Figure 27. Video BIOS Directory Structure

IEGD_X_x_VBIOS

Driver

Chipset*

orom Tsr

* Refer to the list of supported chipsets for specific examples.

B6173-04
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4.3.2

4.3.2.1

Warning:

Note:

4.3.2.2

4.3.2.3

Configuring the Video BIOS

Use CED to configure the VBIOS. Display settings will be used the same way as for the
driver.

COMMON_TO_PORT

This setting allows you to associate standard display names used in most system BIOSs
to specific ports that are recognized by IEGD (e.g., LVDS, sDVO-B, sDVO-C). The
VBIOS makes this association when the VBIOS calls the System BIOS Intel™ 5F
interrupt functions.

This setting is a six digit number, where each digit is associated with one of the system
BIOS displays (from left to right):
1 : CRT - Standard analog CRT
:TV1 - TV Output 1
: EFP1 - DVI Flat Panel 1
: LFP - Local Flat Panel (Internal LVDS display)
:TV2 - TV Output 2
6 : EFP2 - DVI Flat Panel 2

a b~ WwN

The example values above show the typical displays and corresponding order used by a
system BIOS. However, this may vary depending on how your system BIOS has
implemented the displays and the Intel 5F interrupt functions.

The value in each setting associates with the port number. Using the typical settings
above, set COMMON_TO_PORT to be 500400 if you want to associate CRT in the
system BIOS with the internal CRT (port 5) and LFP in the system BIOS with internal
LVDS (port 4) in the VBIOS.

This feature must be compatible with the system BIOS. If the system BIOS does not
properly implement the Intel 5F functions, then using the COVMON_TO_PORT feature
could cause unpredictable results with the displays. If you are unsure, set
COVMMON_TO_PORT to all zeros (000000) to disable this feature.

The di spl aydet ect parameter must be set to Enabl ed in order for the
COVMON_TO_PORT values to be used.

post_display_msg

This setting is a binary setting that enables (1) or disables (0) POST messages to the
display.

OEM Vendor Strings

The following settings are string values that allow you to set the values that are
returned from the Intel 4F interrupt functions.

oem string

oem vendor _narme

oem product _nane

oem product _rev
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4.3.2.4 Default Mode Settings

These settings establish the default VGA or VESA mode to use for the primary (0) and
secondary (1) displays. The values should be set to a valid standard VGA or VESA mode
(in hexadecimal format, for example, 0x117). Note that a VGA mode can only be set on
one display and a second display is disabled unless the Di spl ayConf i g parameter is
set tot wi n or cl one mode.

default _node_ O
default _node_1

4.3.2.5 Default Refresh Settings

These settings allow you to specify which refresh rate to use for certain VESA modes on
the primary and secondary displays. For example, mode 0x117 specifies refresh rates
of 60 Hz, 75 Hz, and 85 Hz. This setting allows use to specify which of those three rates
to use (specified in decimal, e.g., default_refresh_0=60).

default _refresh_ 0
default _refresh_1

4.3.2.6 default_vga_height

This setting allows you to specify which resolution to use for certain VGA modes.
Because only one VGA mode can be supported on both displays, this setting applies to
the primary display mode (default_mode_0). For example, mode 3 specifies three
possible resolutions: 640x200, 640x350, and 720x400. In this example, setting
default_vga_height=350 indicates the resolution 640x350.

4.3.3 Building the VBIOS

CED is used to build the VBIOS. The following steps and screenshots outline a typical
CED VBIOS build procedure.

1. Define your configuration via CED, being sure to complete the Video BIOS
Configuration Page.
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l? EGD Configuration Editor

Video BIOS and EFI Configuration Page
@'ﬁme to display POST message must be between 0 and 65535 seconds.

Primary Display Mode Secondary Display Mode
[Use Default

Standard Modes

|[]:(UD - 320x200x4bpp {gray) @70Hz w

Primary Mon-standard Modes
|:| Custom

Power On Self Test 5F Functions

Enable POST messages to display SF3th, POST Completion Motification
5F33h, Hook After Mode Set

5F35h, Boot Display Device Hook
OEM String 5F36h, Boot TV Format Hook

| | 5F33h, Hook Before Set Mode

OEM Vendor N
| bt Common to Port

CEM Product Mame

| |
DEM Product Revision

| |

MNumber of Seconds to Display
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2. When defining the package to build, be sure to select “Video BIOS” as “Target OS”.

5! IEGD Package Editor

IEGD Package Page
@ Ak least one target 5 must be selected,

Package File Mame Target 05
|:| Linux* operating svstem
[ Microsoft Windows CE* 5.0
onn e [ Microsoft windows CE* 6.0

[ Microsoft windows 2000 [XP* fxpet
Configuration Marme | C_h_ipset Config ID - # Yideo BIOS
[l 05 cRT D¥Le.,. 035
[] zzagv10a.crfg Q965
D 2435964test.c,,. S10GMLE
] Sports.cnfg Q45:5M [Micrnsnft Windows* Settings
1 915.cnfa 915GME

Default Configuration

| example

(%

| v

< Back Mk = Eirish

3. Generate the installation. The following may display:

Watcom® must be present to compile VBIOS. Please go to
= l“;, http//www.openwatcom.com and download version 1.7a.
Restart CED after Watcom* has been installed.
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I8} IEGD Package Editor

YBIDS Generation =4
=15

Select the chipsets to generate a YBIOS and the configurations ta include,

BIOS Chipset 945G Generate YEIOS
| Configuration Mame | Config ID| Chipset | | Configuration Mame  Config ID | Chipset
[ config 1 J6E Configl.crfg z 245G

Mexk = Finish ] I_ Cancel

4. Generated files should now be in your CED Installation folder.

E |EGD Configuration Editor,

File Help
Mew Configuration  New Package Mew DTD  Generate Installation
(= configuration l1EeD | B consale SRl E- - 70O
: =l example.cnfg Build Consale
oM aciace QUTPUT> File Position afver filesize (fp)=0 i
Bl example.pkg QUTPUT> Before Checksum = oxz
S e e |OUTPUT> CKSUMADI= Dxte
N |OUTEUT> cksum + CKSUMADI=0x100
Eg[é_ofpﬁ;zd_v\?é?; OUTPEUT> Urite CESUMADJ to bhin fiJ..e...
g E>915G;1 |{OUTPUT:> Bepeat cksuw cale to wverify. ..
: QUTPUT> Size of WGA BIN File=65536
El Teadtariene |OUTPUT> File Position after filesize (£p)=0
=] VGA.BIN . OUTEUT> AFTER Checksum = [a}
- 0 IEGD_HEAD_VBIOS.2ip |{OUTPUT> 4 SIDE-BEY-SIDE DUMFP of BIM FILE & EXE CONTENTS
& g :tDE\':ume-'ntation ECIUTPUT> Size of VGA BEIN File=65536
. (QUTPUT> File FPositdon after filesize (fp)=0
OUTEUT> Seq=0H0N TEXIT Clazs=CODE Group=0RON CODE
|OUTPUT> bin_ index exe_index exe_conténts bin contents
OUTPUT:> Seg=0ROMCOMNIT Class=FAR_DATJ\. Group=OROH_GROUP
|OUTPUT> bin index exe_index exe_contents bin contents
OUTEUT> Seg=0RONCONSTEZ Class=FAR DATA Group=0RCHM GROTR
|OUTPUT> bin index exe_index exe_contents bin contents
EC-UTPUT> Seg=0R0ON DATL Class=FAR DATAL Group=OROM GROUP =5
|OUTPUT: bin index exe index exe _contents bin contents
b
] B
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4.4 VBIOS, Driver Compatibility, and Data Dependencies
The Intel Embedded Graphics Drivers do not depend on any data from the VBIOS, and
will either use driver settings or select default values for the attached displays. This
allows the driver to properly operate with incompatible BIOS or BIOS replacements.
The Intel Embedded Graphics Drivers will retrieve settings, such as panel ID and other
display settings from the Embedded VBIOS. The Embedded VBIOS can configure
display timings that can also be used for the Intel Embedded Graphics Drivers.

The VBIOS supports many VESA and standard VGA modes. See Table 27 and Table 28
for the VGA and VESA modes and vertical refresh rates that are supported by the
VBIOS.

Note: Although IBM labeled certain EGA modes with a (*) suffix and the VGA modes with a
(+) suffix (such as mode 3, 3* and 3+), the VGA modes are so common that this
document does not use the (+) suffix to refer to them.

The actual availability of any particular mode depends on the capabilities of the display
device, the amount of memory installed, and other system parameters.

Table 27. Supported VGA Video Display Modes (Sheet 1 of 2) (Sheet 1 of 2)

Video Pixel Color Depth Mode Display Font Character C[I)gctk HF?er:; '\:/:eer; M\t/eir(i%?'y
Mode Resolution (bpp) Type Adapter Size Resolution (MHZ) (KHz.) (HZ2) (KBytes)
16 (gray)
320 x 200 Text CGA 8x8 40 x 25 25 31.5 70 256
(4 bpp)
00h 320 x 350 16 (gray) EGA 8 x 14 40 x 25 25 31.5 70 256
(4 bpp)
360 x 400 16 VGA 9x16 40 x 25 28 31.5 70 256
(4 bpp)
320 x 200 16 Text CGA 8x8 40 x 25 25 315 70 256
(4 bpp)
01h 320 x 350 16 EGA 8 x 14 40 x 25 25 315 70 256
(4 bpp)
360 x 400 16 VGA 9x16 40 x 25 28 31.5 70 256
(4 bpp)
16 (gray)
640 x 200 Text CGA 8x8 80 x 25 25 31.5 70 256
(4 bpp)
16 (gray)
02h 640 x 350 EGA 8 x 14 80 x 25 25 31.5 70 256
(4 bpp)
720 x 400 16 VGA 9x16 80 x 25 28 315 70 256
(4 bpp)
640 x 200 16 Text CGA 8x8 80 x 25 25 315 70 256
(4 bpp)
03h 640 x 350 16 EGA 8 x 14 80 x 25 25 315 70 256
(4 bpp)
720 x 400 16 VGA 9x 16 80 x 25 28 315 70 256
(4 bpp)
04h 320 x 200 4 Graph All 8x8 40 x 25 25 31.5 70 256
320 x 200 4 (gray) Graph CGA 8x8 40 x 25 25 315 70 256
05h 320 x 200 4 (gray) EGA 8x8 40 x 25 25 315 70 256
320 x 200 4 VGA 8x8 40 x 25 25 315 70 256
06h 640 x 200 2 Graph All 8x8 80 x 25 25 315 70 256
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Table 27. Supported VGA Video Display Modes (Sheet 2 of 2) (Sheet 2 of 2)
Video Pixel Color Depth Mode Display Font Character Dot Horiz. vert Video
Mode Resolution (bpp) Type Adapter Size Resolution Clock Freq. Freq Memory
(MHz) | (KHz) | (Hz) | (KBytes)
720 x 350 Mono Text MDA 9x14 80 x 25 28 31.5 70 256
07h 720 x 350 Mono EGA 9 x 14 80 x 25 28 31.5 70 256
720 x 400 Mono VGA 9x16 80 x 25 28 31.5 70 256
08h-0Ch Reserved - -
0oDh 320 x 200 16 Graph E/VGA 8x8 40 x 25 25 31.5 70 256
(4 bpp)
16
OEh 640 x 200 Graph E/VGA 8x8 80 x 25 25 31.5 70 256
(4 bpp)
OFh 640 x 350 Mono Graph E/VGA 8 x 14 80 x 25 25 31.5 70 256
16
10h 640 x 350 Graph E/VGA 8 x 14 80 x 25 25 31.5 70 256
(4 bpp)
2
11h 640 x 480 Graph VGA 8 x 16 80 x 30 25 31.5 60 256
(4 bpp)
16
12h 640 x 480 Graph VGA 8 x 16 80 x 30 25 31.5 60 256
(4 bpp)
256
13h 320 x 200 Graph VGA 8x8 40 x 25 25 31.5 70 256
(8 bpp)
The following table lists the supported VGA display modes. The actual availability of any
particular mode depends on the capabilities of the display device, the amount of
memory installed, and other system parameters.
Table 28. VESA Modes Supported by Video BIOS (Sheet 1 of 3)
. . Vertical Video
\,\//I'ggg Pixel Resolution Colors (bpp) '\.I{lOd: E&Saplfleyr Frequency Memory
yp p (H2) (Mbytes)
256
640 x 480 Graph VGA 60 0.5
(8 bpp)
101h 640 x 480 256 Graph VGA 75 0.5
(8 bpp) ’
256
640 x 480 Graph VGA 85 0.5
(8 bpp)
256
800 x 600 Graph SVGA 60 1
(8 bpp)
103h 800 x 600 256 Graph SVGA 75 1
(8 bpp)
256
800 x 600 Graph SVGA 85 1
(8 bpp)
256
1024 x 768 Graph XVGA 60 1
(8 bpp)
105h 1024 x 768 256 Graph XVGA 75 1
(8 bpp)
256
1024 x 768 Graph XVGA 85 1
(8 bpp)
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Table 28. VESA Modes Supported by Video BIOS (Sheet 2 of 3)

intel.

Video Mode Displa Vvertical Vvideo
Mode Pixel Resolution Colors (bpp) Tvbe Adap te):’ Frequency Memory
ypP p (Hz) (Mbytes)
2
1280 x 1024 56 Graph SXGA 60 2
(8 bpp)
256
107h 1280 x 1024 Graph SXGA 75 2
(8 bpp)
2
1280 x 1024 56 Graph SXGA 85 2
(8 bpp)
64K
640 x 480 Graph VGA 60 1
(16 bpp)
64K
111h 640 x 480 Graph VGA 75 1
(16 bpp)
64K
640 x 480 Graph VGA 85 1
(16 bpp)
64K
800 x 600 Graph SVGA 60 2
(16 bpp)
64K
114h 800 x 600 Graph SVGA 75 2
(16 bpp)
64K
800 x 600 Graph SVGA 85 2
(16 bpp)
64K
1024 x 768 Graph XVGA 60 2
(16 bpp)
64K
117h 1024 x 768 Graph XVGA 75 2
(16 bpp)
64K
1024 x 768 Graph XVGA 85 2
(16 bpp)
64K
1280 x 1024 Graph SXGA 60 4
(16 bpp)
64K
11Ah 1280 x 1024 Graph SXGA 75 4
(16 bpp)
1280 x 1024 64K Graph SXGA 85 4
(16 bpp)
640 x 480 1eM Graph VGA 60 2
(32 bpp)
112 640 x 480 1eM Graph VGA 75 2
(32 bpp)
640 x 480 1eM Graph VGA 85 2
(32 bpp)
800 x 600 1eM Graph SVGA 60 4
(32 bpp)
115 800 x 600 16M Graph SVGA 75 4
(32 bpp)
800 x 600 1eM Graph SVGA 85 4
(32 bpp)
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Table 28.

IEGD—VBIOS
VESA Modes Supported by Video BIOS (Sheet 3 of 3)
. . Vertical Video
\'\//;gsg Pixel Resolution Colors (bpp) '\.I/_|0d§ Eézplfe); Frequency Memory
ypP p (Hz) (Mbytes)
16M
1024 x 768 Graph XVGA 60 4
(32 bpp)
16M
118 1024 x 768 Graph XVGA 75 4
(32 bpp)
16M
1024 x 768 Graph XVGA 85 4
(32 bpp)
16M
1280 x 1024 Graph SXGA 60 8
(32 bpp)
16M
11B 1280 x 1024 Graph SXGA 75 8
(32 bpp)
16M
1280 x 1024 Graph SXGA 85 8
(32 bpp)
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5.0 Configuring and Installing Microsoft Windows
Drivers
51 Editing the Microsoft Windows INF File
This section describes the driver-level information (i egd. i nf ) for the Microsoft
Windows> operating system, which includes the following?:
« Microsoft Windows Embedded Standard 2009*
+ Microsoft Windows XP* SP3
« Microsoft Windows XP Professional* SP3
+ Microsoft Windows XP Embedded* SP3
* Microsoft WEPOS* SP3
+ Microsoft Windows Vista*
Note: For IEGD to function properly under the Microsoft Vista* OS, it will automatically run in
XDDM mode once installed.
Note: Configuration and Installation information for the Microsoft Windows CE operating
system is described in Chapter 6.0, “Configuring and Building IEGD for Microsoft
Windows CE* Systems”.
51.1 Universal INF Configuration
One INF file can specify multiple display configurations. A Configld parameter uniquely
identifies each configuration.
The driver reads the Panelld from the System BIOS during initialization and uses the
configuration whose Configld matches the Panelld. If the System BIOS does not set a
valid Panelld (for example, panelld = 0), the driver reads a configuration using
Configld = 1. (A Configld value of 0 is invalid.)
Note: When setting up a multiple display configuration to be used with the PanellD, do not set

a default configuration. To have no default configuration, select None from the Default
Configuration drop-down menu on the IEGD Package Page. See Section 3.6, “Creating
a New Package” on page 58 for details.

You can override the default behavior by specifying a Configld parameter as follows:
HKR,, Configld, Y%REG DWORD% YOEFAULT_CONFI G | D%

In this case, the driver ignores the Panelld returned by the System BIOS. Instead,
IEGD uses the configuration information using the specified Configld.

1. These versions of the drivers are not WHQL (Windows Hardware Quality Labs) certified.
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51.2

51.2.1

51.3

INF File Backward Compatibility

The current version of IEGD uses the new INF file format. You cannot use the new INF
file with pre-5.0 versions of IEGD. However, you can still use pre-5.0 INF file formats
with the current version of IEGD.

INF File Backward Compatibility with IEGD Version 4.0

IEGD version 4.0 provides backward compatibility with pre-4.0 versions of the INF file.
This support is implemented through the Pcf Ver si on key in the INF file, shown
below:

HKR, , Pcf Versi on, YREG_DWORD% 0x0400

IEGD uses this key to determine which version of the . i nf file it is interpreting. When
this key is present in the . i nf file and its value is 0x0400, the driver reads it as a 4.0
. i nf file. If this key is omitted from the . i nf file or if its value is less than 0x0400,
the driver reads the . i nf file as a pre-4.0 file.

Note the following rules:

= If you use a pre-4.0 version of the . i nf file with version 4.0 of IEGD, the driver
translates pre-4.0 configuration parameters to 4.0 parameters.

= You cannot use 4.0 parameters in a pre-4.0 . i nf file. If you try, the driver ignores
them.

= You cannot use pre-4.0 parameters in a 4.0 . i nf file. If you try, the driver ignores
them.

For example, the usest dt i mi ngs parameter is a pre-4.0 parameter. If it is specified in
a 4.0 INF file, the driver ignores it. Similarly, if you attempt to add the edi d_avai |
and edi d_non_avai | parameters to a pre-4.0 . i nf file (thatis, an . i nf file where
the Pcf Ver si on key is not present), they are ignored by the driver.

The Pcf Ver si on key is generated automatically by the CED utility and is placed in the
[ egd_Sof t war eDevi ceSet ti ngs] section of the . i nf file. The defaulti egd. i nf
file already contains the Pcf Ver si on key. Please see Appendix A, “Example INF File”
to view a sample . i nf file.

Dual Panel Configuration

Below are the settings required to set the INF file to enable extended display
configurations. Typically, these settings are output from the CED utility. However, the
INF file may also be edited directly. See Table 29 for a description of these settings.

HKR, Confi g\ “DEFAULT_CONFI G_| D% General , DisplayConfig, %EG DWORDY% 8
HKR, Confi g\ YOEFAULT_CONFI G_| D% General , PortOrder, YREG SZ% "52000"
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514 Chipset Dual Display Example

The table below presents the dual display example for an Intel chipset.

Table 29. Example of Chipset Dual Display Parameter Setting

Dual Display Combination Port Order
CRT + Internal LVDS “54000”
CRT + sDVOB “52000”
CRT + sDVOC “53000”
Internal LVDS + CRT “45000”
Internal LVDS + sDVOB “42000”
Internal LVDS + sDVOC “43000”
sDVOB + CRT “25000”
sDVOB + Internal LVDS “24000”
sDVOB + sDVOC “23000”
sDVOC + CRT “35000”
sDVOC + Internal LVDS “34000”
sDVOC + sDVOB “32000”

5.1.5 Creating Registry Settings for Graphics Driver INF File

Use CED to configure the driver settings. It generates the following output, which is
then inserted into the graphics driver INF file before driver installation. CED simply
translates the configuration options to the INF file. See Table 24, “Parameter
Configuration Format” on page 71 for details on the specific settings and values, which
also apply to the settings and values of the INF file. The values of the INF file may also
be directly modified. See the example below for syntax and usage. Also, see
Appendix A, “Example INF File” for a complete sample INF file.

HKR, , Pcf Versi on, YREG_DWORD% 0x0700

HKR,, No_D3D, %:EG DWORDY% O
HKR,, PortDrivers, YREG SZ% “Ilvds”

[i egd_Sof t war eDevi ceSet ti ngs_nap]

, InstalledDi splayDrivers, YREG MILTI_SZ% iegddis
, Ml tiFunctionSupported, YREG MILTI_SZ% 1

HKR,, VgaConpatibl e, %REG DWORD% O
, Pcf Version, YREG_DWORD% 0x0700

HKR,, No_D3D, %REG DWORD% O
HKR,, PortDrivers, YREG SZ% *“anal og sdvo |vds tv”

[i egd_Sof t war eDevi ceSet ti ngs_gn4]

HKR,, Install edDi splayDrivers, YREG MILTI _SZ% iegddis
HKR,, Ml ti FunctionSupported, %REG MILTI_SZ% 1

HKR, , VgaConpati bl e, YREG DWORD% O

HKR, , Pcf Versi on, YREG_DWORD% 0x0700

HKR,, No_D3D, YREG DWORD% O

HKR,, PortDrivers, YREG SZ% “anal og sdvo |vds hdnmi”
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[i egd_Sof t war eDevi ceSet ti ngs_pl b]

HKR,, Install edDisplayDrivers, YEG MJLTI_SZ% iegddis
HKR,, Ml ti FunctionSupported, YREG MILTI_SZ% 1

HKR,, VgaConpatible, %EG DWORD% O

HKR, , Pcf Version, %REG_DWORDY% 0x0700

HKR,, No_D3D, %REG DWORD% O
HKR,, PortDrivers, YWREG SZ% "sdvo |vds"

HKR, Al l\1\General, DxvaOptions, %EG DWORD% 1

’[Stri ngs]

; Localizable Strings
Intel ="1ntel Corporation”
Di skDesc="Enbedded | nstallation”

i 915GD0="915G 915GV/ 910GL Enbedded Graphics Control |l er Function 0"

i 915GD1="915G 915GV/ 910GL Enbedded Graphics Control |l er Function 1”

i 915AL0="915GM 915Gv5/ 910G\L Enbedded Graphics Control |l er Function 0"
i 915AL1="915GM 915Gv5/ 910G\ Enbedded G aphics Control |l er Function 1”
i 945LP0="945G Enbedded Graphics Controller Function 0"

i 945LP1="945G Enbedded Graphics Controller Function 1”

i 945CT0="945GM Enbedded Gaphics Controller Function 0"

i 945CT1="945GM Enbedded G aphics Controller Function 1"

i 965BW="965G Enbedded G aphics Controller Function 0"

i 965BW=" 965G Enbedded Graphics Controller Function 1”

i BB650=" P65 Enbedded G aphics Controller Function 0"

i @651=" P65 Enbedded Graphics Controller Function 1"

i P650=" P63/ P65 Enbedded G aphics Controller Function 0"

i P651=" P63/ P65 Enbedded Graphics Controller Function 1"

i 946GZ0="946GZ Enbedded G aphics Controller Function 0"

i 946GZ1="946GZ Enbedded Graphics Controller Function 1"

i 965GW="GW65 Enbedded G aphics Controller Function 0"

i 965GML=" GW65 Enbedded G aphics Controller Function 1"

i 965GQVEO0="GLE960/ GVE965 Enbedded Graphi cs Chi pset Function 0"
i 965GVEL1="GLE960/ GVE965 Enbedded Graphi cs Chi pset Function 1"
i GM50="GwW5/ GS45/ GL40 Enbedded Graphics Chi pset Function 0"
i GM51="Gw5/ GS45/ GL40 Enbedded Graphics Chi pset Function 1"
i A50="&45 Enbedded G aphics Chipset Function 0"

i G451="G45 Enbedded Graphics Chipset Function 1"

i (410="&41 Enbedded G aphics Chipset Function 0"

i G411="G41 Enbedded Graphics Chipset Function 1"

i ELKO="45 Enbedded Graphics Chipset Function 0"

i ELK1="45 Enbedded Graphics Chipset Function 1"

i Q450="Q45 Enbedded G aphics Chipset Function 0"

i 451="Q45 Enbedded G aphics Chipset Function 1"

i 900Q0="US15 Enbedded Graphics Chi pset Function 0"

i 945\\B0="945QVE/ 945GSE Enbedded Graphics Chi pset Function 0"
i 35BLO="(@B5 Enmbedded Graphics Chi pset Function 0"

i 35BL1="@B5 Enbedded Graphics Chi pset Function 1"

i 35BLOA2="(B5 Enbedded G aphics Chi pset Function 0"

i 35BL1A2="35 Enbedded Graphics Chi pset Function 1"

; Non Localizable Strings

= 0x0
SERVI CE_SYSTEM START = 0x1
SERVI CE_AUTO_START = 0x2
SERVI CE_DEVAND_START = 0x3
SERVI CE_DI SABLED = 0x4
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5.1.6

51.6.1
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SERVI CE_KERNEL_DRI VER 0x1

SERVI CE_ERROR_| GNORE
SERVI CE_ERROR_NORMAL
SERVI CE_ERROR_SEVERE
SERVI CE_ERROR_CRI Tl CAL

0x0; Continue on driver |load fail
0x1; Display warn, but continue

0x2; Attenpt Last KnownGood

0x3; Attenpt LastKnownGood, BugCheck

REG_EXPAND_SZ = 0x00020000
REG MULTI _SZ = 0x00010000
REG_DWORD = 0x00010001
REG SZ = 0x00000000

Dynamic Port Driver Configuration

IEGD supports many third-party digital transmitters connected to the sDVO ports of the
GMCH though device drivers called port drivers. These port drivers are dynamically
loaded at startup. The driver configuration can be modified to add or remove
availability of specific port drivers.

This section describes the portions of the i egd. i nf file that can be modified to either
add or remove a port driver for the Microsoft Windows version of the Intel® Embedded
Graphics Drivers.

iegd.PortDrvs_xxx

The first step in either adding or removing a port driver is to identify the family of the
chipset you are using. 915 and 945 are Napa (hap), and 965 is Gen 4 (gn4). Next
locate the appropriate [iegd.PortDrvs_xxx] section for your graphics family. Below are
the default settings for the blocks of associated port drivers for a particular graphics
chipset family:

[iegd. PortDrvs_nap]
sdvo. sys

| vds. sys

tv.sys

anal og. sys

[iegd. Port Drvs_gn4]
sdvo. sys

| vds. sys
anal og. sys
hdm . sys

[iegd. PortDrvs_plb]
sdvo. sys

| vds. sys
To remove one or more port drivers, delete the associated line from the
i egd. Port Drvs_xxx block. To add a port driver, add the associated line into the

appropriate i egd. Port Drvs_xxx block. For example, to add a new port driver for a
device named “NewPD”, add the following line to the i egd. Port Drvs_al m block:

NewPD. sys
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5.1.6.2

5.1.6.3

SourceDisksFiles

To either add or remove a port driver, identify the specific port driver file names in the
Sour ceDi sksFi | es blocks. The default settings are as follows:

[ Sour ceDi sksFil es]
iegdnmni.sys =1
i egddi s. dI

i egd3dgs3. dl
i egd3dg4. dl
| vds. sys
sdvo. sys
tv.sys
hdm . sys
sdvo. vp
hdm . vp

anal og. vp =
| vds. vp
tv.vp =
i egdckey. vp =
i egdnsys. vp

i egdcagt . cpa

i egdcagt . vp

i egd3dga. dl

i egdgl ga. dl

i bGLES_CM dI
i bGLESV2. dI
anal og. sys

It
PR RRPRRPRPRPRPRPRRRPRRPRRPRPEPREPRPRRERERRR

To remove a port driver, delete the associated line in the [ Sour ceDi sksFi | es]
block. To add a port driver, add the associated line to the block. For example, to add a
port driver for a device whose driver is named NewPD. sys, add the following line:

NewPD. sys =1
PortDrivers Registry Key

Modify the registry key in the appropriate [ i egd_Sof t war eDevi ceSet ti ngs_xxx]
section that defines the list of available port drivers. Below are the default values of this
registry key in the i egd. i nf file:

For the [ i egd_Sof t war eDevi ceSetti ngs_nap] block:
HKR,, PortDrivers, %EG SZ% “sdvo |lvds tv”

For the [i egd_SoftwareDevi ceSettings_gn4] block:
HKR,, PortDrivers, YREG SZ% “sdvo |vds”

Remove or add port driver names as appropriate to the list of port drivers specified
within the quoted string. For example, to add support for a new port driver named
“NewPD”, the registry key would be defined as follows:

HKR,, PortDrivers, %EG SZ% "I|vds NewPD"
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51.7

Note:

5.1.8

52
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Creating an .sld file for Microsoft Windows XP Embedded
Systems

Microsoft Windows XP Embedded™ operating systems require the use of an . sl d
(system level definitions) file. The following steps detail how to create such a file for
IEGD from your custom i egd. i nf file that you created using CED.

1. Run Component Designer.
2. In the File menu, select Import.

3. In the Choose File for Import dialog, select Setup Information files (**.inf). in
the File of type drop-down list.

4. Select iegd.inf from installation directory.

5. In the Inf Processing Options dialog, select Automatic in the Parsing Options
dialog and click OK.

6. Click Start in the Import File dialog box. Close the dialog on completion. There
should not be any errors.

7. If there are no errors, Save the . sl d file.
8. Run Component Database Manager and import the . sl d file created above.

Multiple versions will be created.

9. To move the binaries, copy the IEGD/driver files into the root repository:
\ W ndows Embedded Dat a\ Repository

10. In Target Designer, all IEGD files are found under Har dwar e\ Devi ces\ Di spl ay
Adapt er s and can be selected by dragging and dropping into your build.

Changing Default Display Mode

After installing the Intel® Embedded Graphics Drivers, Microsoft Windows selects a
default display mode for the initial startup of the system. This is an 800 x 600
resolution in 8-bit, 16-bit, or even 32-bit color mode.

The display modes are set through CED; however if you want to change the settings

using the registry keys, you may add the following lines to the
[ egd_Sof t war eDevi ceSet t i ngs] section of the i egd. i nf file:

HKR,, Default Settings. XResol ution, %EG DWORD% 1024
HKR,, DefaultSettings. YResol ution, %EG DWORDY% 768
HKR,, DefaultSettings.BitsPerPel, %EG DWRDY% 32
HKR,, DefaultSettings. VRefresh, YREG_DWORD% 60

The example above makes the default resolution 1024 x 768, with a 32-bit color depth
and a refresh rate of 60 MHz.

Installing IEGD on Microsoft Windows

You can install and uninstall IEGD on a Microsoft Windows system by using the

set up. exe program located in the W ndows\ Uti | i ti es folder. The following
procedure shows how to install IEGD. Section 5.3, “Uninstalling the Current Version of
the Driver” on page 112 provides instructions for uninstalling the current version of
IEGD.
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Silent Installation

IEGD supports silent installation through an option in set up. exe. With command line
installation, and the parameter “/s” (case insensitive), for example setup.exe /s at
the command prompt. When this option is used, the installation does not display any
messages or splash screen except the warning messages about IEGD not being WHQL
compliant. After the silent installation, a message box prompts the user to reboot the
system.

To disable the Windows WHQL compliance warning messages, use the Windows
System Properties -> Hardware -> Driver Signing -> Ignore option.

To allow automatic reboot without the reboot dialog box stopping the installation, use
the option “/nr” following the set up. exe command, for example, setup.exe /nr. The
end user will be responsible to do their own reboot.

If you have a previous version of IEGD installed on your system, you must remove it
using the uninstall driver (see Section 5.3 for instructions.). Do not use the current
version of the IEGD Install program to uninstall previous versions of the driver. If you
do, unpredictable results may occur. You can use this program only to uninstall the
driver from the current version. Each version of the driver has its own version of the
installer/uninstaller utility.

1. Double-click the set up. exe iconinthe Utiliti es folder. The following dialog
box appears.

B intel® Embedded Graphics Driver Setup E|

* |nstalls driver and application files

" Uninztalls driver and application files

2. To install the driver, make sure that Installs driver and application files is
selected, and then click Next. The accept license screen appears.
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Intel® Embedded Graphics Driver, Setup E|

INTEL SOFTWARE LICEMSE AGREEMENT [OEM / IHY / 1S% Distribution & Single
Ilzer] 3

IMPORTAMNT - READ BEFORE COPYIMNG, INSTALLIMG OR USING.

Do not uze or load thiz software and any associated materials [callectively, the
"Software"] until you have carefully read the following terms and conditions.
By loading or using the Software, you agree ta the terms aof this Agreement. [f
wou do not wish to =0 agree, do not install or uze the Software.

Fleasze Alza Mote:

* |t wou are an Original Equipment M anufacturer [OEM), Independent Hardware
Yendor (IHY), ar Independent Saftware Vendar [15%), this complete LICEMSE
AGREEMENT applies;

* |t you are an End-User, then anly Exhibit &, the INTEL EMD-USER SOFT'WARE
LICEMSE AGREEMEMT, applies.

* | agree " | dizagree Install | Cloze

£

3. Click I agree, and then click Install. The installation begins and shows a progress
bar as follows:

Intel® Embedded Graphics Driver Setup

Finizhed uninztalling...

Note: If you get an “unsigned driver” warning, disregard and click Continue to allow the
installation to continue.

4. After the driver and application files have been copied, the system must be
restarted to complete the installation. If you want the installation program to
restart your computer, click Yes.

Intel® Embedded Graphics Driver Setup X

¥ | ¥oumust restart wour compuker bo complete inskallation, Do you
“--'Q/ want to reskart now?
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5.3 Uninstalling the Current Version of the Driver

You can use the set up. exe Microsoft Windows GUI program to remove the driver from
your system. When you run the uninstaller program, it removes the following items
from the system:

= |EGD files

e The.inf and. pnf files from the wi ndows\ syst en82\ i nf folder.

e The Di spl ayPage. dl | and qt-nt 332. dI | from the wi ndows\ syst enB82 folder
e Data registry items by running r egsvr 32. exe with the uninstall option.

Warning: If you have a previous version of IEGD installed on your system, you must remove it.
Do not use the current version of the IEGD Install program to uninstall previous
versions of the driver. If you do, unpredictable results may occur. You can use this
program only to uninstall the driver from the current version. Each version of the driver
has its own version of the installer/uninstaller utility.

1. Click the set up. exe icon located in the Uti | i ti es subfolder of the W ndows
folder.

2. In the dialog box, select Uninstalls driver and application files, and then click
Next. The following prompt appears:

Intel® Embedded Graphics Driver Setup r5_<|

Lo pou really want to remove all the zelected components?

es Mo |

3. Click Yes to remove the driver. A progress bar displays and when the driver has
been removed, the following screen appears.

Intel® Embedded Graphics Driver Setup

Finizhed uninztalling. ..

4. To complete the uninstallation, you must restart your system. If you want to restart
your system now, click Yes in the following dialog box.

Intel® Embedded Graphics Driver Setup X

$ You musk restart your computer to complete un-installation. Do you wank to restart now?

Yes Mo |
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Note:

April 2011

Run-Time Operation

Resolution, refresh rate, and color bit depth can be changed after installation and
reboot via a Microsoft Windows display property sheet. On Microsoft Windows XP,
extended desktop can be enabled and disabled, along with swapping primary and
secondary displays. Other operations such as enabling and disabling ports (display

intel)

output), rotation, port configuration, and attribute control are accessible via the
standard display driver escape protocol.

Viewing and Changing the Driver Configuration from
Microsoft Windows

IEGDGUI requires that the MS Sans Serif(8) font is installed in the system font folder
for correct display.

You can change certain configuration attributes of IEGD using the i egdgui . exe
program located in the \ Ut i liti es folder. On Microsoft Windows XP systems, you
can access IEGD configuration on the display properties setting tab. This program
launches the IEGD Configuration GUI that consists of the following four tabs:

Driver Info — Contains the driver information.

Display Config — Contains current display information and allows configuration of
display configurations, display resolutions and bit depth for primary and secondary
displays, flip, rotation, and enabling/disabling for a given port.

Display Attributes — Contains the supported Port Driver (PD) attributes and
allows configuration of PD attributes.

Color Correction — Contains color-correction information for the framebuffer and
overlay. Using this tab, you can change the framebuffer and overlay color settings.

To view or change the driver settings using the GUI interface, follow this procedure.

1.

Double-click the i egdgui . exe icon in the Uti | i ti es folder. On Microsoft
Windows XP systems, you can select Display from the control panel or right-click
from the desktop and select Properties - Settings - Advanced - Driver info to
show information about the driver.

To change display configuration, mode, and display setting, select Display Config.
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Figure 28. Example Runtime Configuration GUI — Driver Info Tab

& IEGDGUI

- Product Informatian

Product Mame Intel &tom Processor E RS
Yerzion 1.0

Build 1465

Drate Mo 17 2009

Intel [R] Embedded Graphics Drivers [IEGD]
Copyright [c] 2003-2009, Intel Carporation

k. | Cancel bl
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2. Click the Display Config tab to show the current configuration.

Figure 29. Example Runtime Configuration GUI — Display Config Tab

i3 IEGDGUI

Digplay Statuz
Dizplay Config LvDS13x7 [ zingle
Prirnary Dizplay LvDS13x7

Secondary Dizplay

Digplay Configuration

Dizplay Config 1L‘v"D51 37 [ zingle ] j
-Primary Mode
Resolution | 136647E8@ED v| BitDepth |32 v

Dizplay Setting

Port |LVD51347 > Retate [0 ~
Port Status  |Enabled v | Fip Mone -

OF. | Catizel | vl ‘

The Display Status section of the above dialog shows the current configuration for
the Primary and Secondary displays.

3. In the Display Configuration section of the dialog, select the required display
configuration in the Display Config drop-down list. This allows the user to choose
between Single, Twin, Clone and Extended for all connected ports. A maximum of
two ports per display configuration is currently allowed.

4. In the Primary Mode and Secondary Mode sections of the dialog, change
resolution and bit depth of the primary and secondary displays via the Resolution
and Bit Depth drop-down lists.

5. In the Display Settings section of the dialog, view and change the settings for a
port, rotate and flip the display via the appropriate drop-down lists:

— Port: Allows you to select the required port.

— Port Status: Allows you to enable or disable the selected port.
— Rotate: You can rotate the display 0, 90, 180, and 270 degrees.
— Flip: Inverts the display horizontally.
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Note: If you change any configuration settings in the Display Config dialog box, click Apply
for the changes to take effect.

6. Click the Display Attributes tab to view and change the attributes for a port. The
screen that appears depends upon the port drivers used.

Figure 30. Example Runtime Configuration GUI — Display Attributes Tab

i3 IFEGDGUI

Diriver Infn:|1 Display Config  Dizplay Attibutes l Colar Carrection

Part I IntTY _.:J

Brighiness ) TV Fomat  |CEEENE

Contrast } _
Hue[Degrees) — T Out Type | 5-¥idea -
Flicker Filker }

H Position |

Y Piogition }

Ovwerscan }

Sharpriess —

k. | Cancel

The figure above shows the attributes that can be changed for the selected port in
the Port drop-down list. You can change the Port Driver by selecting the
appropriate one for your device. The attributes that appear on this tab depend
upon the selected port driver. Please see Appendix B, “Port Driver Attributes,” for a
complete list of port driver attributes.

7. Click the Color Correction tab to view and change color corrections. Figure 31
shows a sample Color Correction tab screen.

Color Correction is available for both overlays and framebuffers.
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Figure 31. Example Runtime Configuration GUI — Color Correction Tab

B8 IEGDGUI X]

Driverlnfu:u] Diizplay I:u:unfig] Dizplay Attributes  Color Corection I

Surface
{* Framebuffer Part
~

Color
e Al

" Red
" Green
" Blue

Famma Corection
[

[Gamma — 1.0
Brightness J 0
Contrast J 0

Reztore Defaults |

(] 4 | Cancel Apply |

Table 30. Framebuffer Color Correction Values (applies to R, G, B color)
Gamma: 0.6 to 6.0 (default value is 1)
Brightness: -127 to 127 (default value is 0)
Contrast: -127 to 127 (default value is 0)

Table 31. Overlay Color Correction Values (applies to ALL color)
Gamma: 0.6 to 6.0 (default value is 1)
Brightness: 0 to 200 (default value is 100)
Contrast: 0 to 200 (default value is 100)
Saturation: 0 to 200 (default value is 100)

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS
April 2011 User’s Guide

Document Number: 274041-032US 117



"] ®
l n tel IEGD—Configuring and Installing Microsoft Windows Drivers

The following sub-steps present an example color-correction procedure:

a. Select Framebuffer in the Surface section and select the appropriate port for
the color correction to be applied to or select Overlay in the Surface section for
color correction to be applied to the overlay.

b. Select the required color to be corrected in the Color section.

c. Select the required color attribute to be corrected in the Gamma Correction
section.

d. Click Restore Defaults to restore the default values.

Note: If you make any changes to the color-correction settings, click Apply to have
the changes take effect.

Note: The hardware does not support brightness, saturation, and contrast of the overlay and
second overlay with RGB pixel format.
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6.0

Configuring and Building I1EGD for Microsoft
Windows CE* Systems

6.1

April 2011

Overview

This describes the driver-level information for Microsoft Windows CE* operating
systems.

The Microsoft Windows CE drivers are configured and built from the options provided
on the General Settings Page (see “Creating a New Configuration” on page 38) and the
. After you configure IEGD for a Microsoft Windows CE system, package IEGD and
generate an installation. The CED produces an i egd. r eg (see “Sample iegd.reg File”
on page 137) file and a | EGD_10_4_W NCEXX. zi p file, where XX is either 6_0 or 7_0
(see Section 2.2.2, “OS and APl Support” on page 27 for limitations) that you use to
build an image for a Microsoft Windows CE system using the Microsoft Windows CE
Platform Builder.

To build an IEGD image for a Microsoft Windows CE system, the following are the
general steps. For specific instructions for the particular version of Windows CE that
you are using, either 7.0 - WEC7 or 6.0 R2, refer to the appropriate section.

1. Enter IEGD configuration settings using the CED. (Please see “Creating a
Configuration in CED — Summary Steps” on page 32 and “Creating a New Package”
on page 58.)

2. Package the configuration. (See “Creating a New Package” on page 58.)

3. Generate an installation using the Generat e | nstal |l ati on option on the CED
main window (see “Generating an Installation” on page 66). This produces an
i egd. reg file and an | EGD_6_0_W NCEXX. zi p file. The i egd. r eg file contains
registry entries and the | EGD_10_4_ W NCEXX. zi p file contains required driver
files.

4. Integrate the i egd. r eg file with the Microsoft Windows CE Platform Builder. Please
see “Integrating IEGD with Microsoft Windows CE* Platform Builder” on page 120.
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6.2

6.2.1

6.2.2

Microsoft Windows CE* Installation

Prerequisites

The development system should have the following software installed:
e Microsoft Windows XP* Professional, SP3
= Platform Builder for Microsoft Windows CE* 6.0 (with latest R2 service packs
installed)
The target system must contain one of the following Intel chipsets:
« Intel® Atom™ Processor 400 and 500 Series
- Intel® Q45/G41/G45 Express chipset
- Intel® GM45/GL40/GS45 Express chipset
- Intel® System Controller Hub US15W/US15WP/WPT chipset
- Intel® Q35 Express chipset
- Mobile Intel® GLE960/GME965 Express chipset
- Intel® Q965 Express chipset
- Mobile Intel® 945GSE Express chipset
- Mobile Intel® 945GME Express chipset
< Intel® 945G Express chipset
- Intel® 915GV Express chipset
- Mobile Intel® 915GME Express chipset
- Mobile Intel® 910GMLE Express chipset

The target system must contain a minimum of 64 Mbytes of RAM.

Integrating IEGD with Microsoft Windows CE* Platform Builder

The integration/installation of the driver binaries depends upon the requirements of the
target device; while ddi _i egd. dl | is required, port drivers may be optionally
included.

Windows CE* 6.0 does not employ the catalog file present with 5.0. Windows CE 6.0 R2
also does not require the previous Windows CE 5.0 import into the Platform Builder's
catalog.

In order for the Platform Builder to use IEGD, the i egd. r eg file included with the
release has to be properly included into the BSP. Note that you must specify the correct
path to the i egd. r eqg file.

Finally, to include the actual driver binaries into the OS image, you must reference
them in the BSP's BIB file by appending the path to ddi_iegd.dll and the port drivers
into platform.bib, as shown below.
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Figure 32. Sample FILES Block from pl at f or m bi b File
FI LES

; Narre Pat h Menory Type

: @ESYSGEN ENDI F CE_MODULES_DEVI CE
; @ESYSGEN | F CE_MODULES DEVI CE

ddi _iegd.dll <specify_path_here>\ddi _iegd.dll NK

6.2.2.1 Catalog Feature File
For Windows CE*, IEGD’s Catalog Feature File, i egd. cec, is provided in the release
package. To import IEGD into the workspace’s catalog, complete the following steps:
1. From the File menu, select Manage Catalog Features.
2. Choose Import.

3. In the Import Catalog Features dialog box, select the . cec file, and then click
Open.

4. From the View menu, select Catalog to display the Catalog.
6.2.3 Microsoft Windows CE* 6.0 Installation

6.2.3.1 Prerequisites

The development system should have the following software installed:
* Windows CE* 6.0 R2
« Latest Monthly Updates from the Microsoft Web site dated only until June 2009
« Intel® Embedded Graphics Drivers (IEGD) v10.3.1 or later

Notes: When using a platform based on the Intel® Atom™ Processor 400 and 500 Series, for
proper driver operation you must:

1. Replace the default system BIOS with the IEGD VBIOS 1550.
2. Install the IEGD 10.3.1 release driver version 1550.

Always install the most recent IEGD VBIOS with the matching, most recent IEGD
10.3.1 release driver. Pairin@g the most recent matching VBIOS and driver ensures
systems based on the Intel™ Atom™ Processor 400 and 500 Series will wake up from
S3 and S4 screen or desktop corruption or visual anomalies.

Using the default GMA VBIOS with the IEGD VBIOS 1550 has caused this corruption on
waking up from S3/S4. Failure happens only when an application runs concurrently
using PPlane with video playback and with WinACPI on S3/S4.

For further details on this problem, refer to the latest IEGD Specification Update.
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6.2.3.2 CED Requirements
1. Follow instructions in sections Section 3.5, “Creating a New Configuration” on
page 38.
2. Create a folder on the Platform Builder machine to hold IEGD-specific files.

3. Move your IEGD installation ZIP file the folder created in step 2 and extract the ZIP
file contents.

It is recommended that you extract the files and keep them in one source directory
for purposes of this build and then follow instructions in Section 6.2.3.3.

6.2.3.3 Platform Builder Requirements

You must configure your Platform Builder parameters specific to the options that the
system and image require, for example, options for the operating system. A Board
Support Package (BSP) is also required however, configuration steps for the BSP are
beyond the scope of this procedure. An Intel® BSP can be used or the CEPC BSP that is
included Platform Builder.

6.2.3.3.1 Platform.reg Changes
1. From the Properties page of Platform Builder for your project, go to the Build
Options page and check the box for “Runtime image can be larger than 32MB”.
2. Edit your Pl at f or m r eg file as shown in the example below. The bold text shows
the content that needs to be added.

Example Pl at f or m r eg snippet:
; @CESYSCGEN | F CE_MODULES DI SPLAY
| F BSP_NODI SPLAY !

[ HKEY_LOCAL_MACHI NE\ Syst eml GDI \ Di spl ayCandi dat es]
"Candi date6"="Drivers\\Di splay\\Intel"

[ $(PCl _BUS_ROOT)\ Tenpl at e\ | EGD]
"Di splayD | "="ddi _i egd. dl | "
"C ass" =dwor d: 03
" Subd ass" =dwor d: 00
"Progl F"=dwor d: 00

“Vendor | D'=nul ti _sz: "8086", "8086", "8086",
"8086", "8086", "8086", "8086", "8086", "8086",
"8086", "8086", "8086", "8086", "8086", "8086",
"8086", "8086", "8086", "8086", "8086", "8086",
"8086", "8086", "8086", "8086", "8086", "8086"

"Devicel D'=nul ti _sz:"3582", "2572", "2562",
"35v7B", "3577", "1132", "7125", "7123", "7121",
"2582", "2782", "2592", "2792", "2772", "2776",
"27A2", "27A6", "2982", "2983", "29A2", "29A3",
"2992", "2993", "2972", "2973", "8108", "2Al2"

#include "C:\<folder |ocation>\iegd.reg"
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6.2.3.3.2

6.2.4

6.2.4.1

April 2011

Platform.bib Changes

1. Edit your Platform.bib file.

2. At the bottom of the Pl at f or m bi b file add the parameters needed using this
format:

<iegd file> c:\<folder location><file name> NK SH

The examples below may include some that are not needed or more may need to
be added.

ddi _iegd.dll c:\<folder location>\ddi _iegd.dll NK SHK
anal og. dl | c:\<fol der Iocation>\anal og.dl| NK SHK
i egd3dg3. dl | c:\<fol der |ocation>\iegd3dg3.dll NK SHK
i eqgd3dg4. dl | c:\<fol der |ocation>\iegd3dg4.dll NK SHK
i egd3dga. dl | c:\<folder |ocation>\iegd3dga.dl| NK SHK
sdvo. dl | c:\<folder location>\sdvo.dl| NK SHK
| vds. dl | c:\<folder |ocation>\|vds.dll NK SHK
hdm . dl | c:\<folder location>\hdm.dll NK SHK
tv.dll c:\<folder location>\tv.dlI NK SHK
libA&ES GMdlIIl c:\<folder location>\1|ibGES GMdII NK SHK
i bGLESV2.dlI | c:\<folder location>\IibG.ESV2.dl | NK SHK
i bOpenG..dll c:\<folder location>\IibOpenGL.dl| NK SHK
isr_iegd.dll c:\<folder location>\isr_iegd.dll NK SHK

Integrating IEGD DirectX DirectShow Codecs for Intel® System
Controller Hub US15W

IEGD DirectShow Codecs Overview

Microsoft's DirectX DirectShow infrastructure provides a standardized interface for
middleware audio-video codec software libraries to expose features for accelerating
video and audio processing. This infrastructure does not differentiate between
hardware and software acceleration but the middleware codec libraries have the choice
of employing either methods. For the purpose of enabling hardware accelerated video
decode on Windows CE 6.0, the IEGD Windows CE DirectShow filters are provided in
the form of middleware codec libraries (DLLs) that will interface with the IEGD Windows
CE driver to operate.

The IEGD DirectShow package includes the following Windows CE 6.0 codecs that are
DirectShow transform filters in .dll binary form:

 npeg2_dec _filter.dl
 nmpeg2_spl _filter.dl
e nmpeg4_dec_filter.dl|
 npeg4_spl _filter.dl
* h264_dec filter.dll
e aac_dec filter.dll

e ac3_dec_filter.dl
The codecs with “spl” are splitter codecs. The aac_dec_filter and

ac3_dec_filter are AAC and AC3 audio decoder codecs respectively. The rest are
video decode codecs.
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Notes:

Important:

6.2.4.2

IEGD DirectShow codecs are supported only on the Windows CE 6.0 operating system.

IEGD splitter filters can connect with most source filters but have been verified to
connect only with IEGD transform filters on its downstream pins. The same case is true
with respect to IEGD transform filter connection with upstream splitter filters.

IEGD audio and video codec filters work only with IEGD splitter filters. If these codecs
are installed properly into the Windows CE OS image (via registry changes), the
CEPI ayer . exe is able to load and use IEGD codecs without any help.

Installing IEGD DirectShow Codecs

Prerequisites:

= At least 1GByte RAM for the target system. The hardware video decode
performance depends on what other processes are being run on the system.

= The target system must contain chipset US15W that supports the video engine.
« Include IEGD Graphics Driver in the Windows CE 6.0 OS image per the appropriate
installation instructions in Section 6.2.2 and Section 6.2.3.

The latest EVALUATION ONLY versions of the IEGD DirectShow codecs are available on
the Intel Premier Support site in the IEGD product area (premier.intel.com).

After you have the codec package, follow these steps to set up the IEGD DirectShow
codecs:

1. Ensure that the IEGD DirectShow codecs are included in the Windows CE OS image.
You do this by including it into either the pl at f or m bi b or pr oj ect . bi b file.

2. Ensure that thei egd_filters.reg file is included into the image registry. You do
this by including it into either the pl at f or m reg or proj ect . r eg file.

3. Set the backbuffers required for IEGD Codecs on the Microsoft video renderer filter
for smoother performance by changing the following registry key:

[HKEY_LOCAL_MACHINE\Software\Microsoft\DirectX\DirectShow\Video Renderer]
“MaxBackBuffers”=dword: X

where X is the current value that you need to change to equal to or greater than 5.

4. For smoother playback and lower CPU utilization, ensure you use interrupts with
IEGD if available. See Section 6.2.3.3.2, “Platform.bib Changes” on page 123 for
details.
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6.3

Note:

6.3.1

Table 32.

6.3.1.1

Note:

April 2011

Microsoft Windows CE* Configuration

The following sections describe how to configure IEGD on the Microsoft Windows CE*
operating system. All the IEGD-specific registry keys are located within the path

[ HKEY_LOCAL_NMACHI NE\ DRI VERS\ Di spl ay\ I ntel ]

All keys use one of the following syntax:

“<keynane>" =dwor d: <val ue>,

or

“<keynane>" = <val ue>

where <value> in the second case is a string in double quotes.

Unless specified otherwise, the “value” field is in hex format.

The i egd. r eg file contains display configuration registry entries for IEGD. A sample
i egd. r eg file is provided along with the driver package. The content of this file may be

included through the “#include” directive in pl at f or m r eg (see Section 6.2.2), or it
may be copied into the proper section in pl at f orm r eg.

Basic Driver Configuration

This section discusses basic driver configuration keys located in
[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel \ ALL\ 1\ General ] .

The table below lists the keys in the “I nt el ” folder.
[HKLM\DRIVERS\Display\Intel] Registry Keys

Registry Entry Description Possible Ranges
PCFversion Speglfles t_he version of the current 400 or 700
configuration file.
Configld This selects the configuration set. 1,2,3,4,0r5
List of port drivers to be dynamically Space separated string enclosed in
loaded when the system boots. The quotes, where each port driver name is
PortDrivers diI’'s must exist in the ¢: \ W ndows listed in the string. The default string
directory. sDVO transmitter port included with the release has all
drivers to load when the system boots. | supported port drivers.

Graphics Memory Configuration

The Intel Embedded Graphics Suite (IEGS = VBIOS + Graphics driver) provides the
ability to dedicate additional memory for graphics functions on the Microsoft Windows
CE* platform. This is known as reserved memory. Firmware selects the amount of
reserved memory. The reservation size is passed to the graphics driver through a
scratch register available on the GMCH. Reserved memory helps minimize the amount
of memory stolen from the OS for memory-limited, embedded systems. For instance, if
firmware utilizes a 640 x 480, 32-bit framebuffer, a total of 1.2 Mbytes is required.
Stolen memory would need to be configured as 8 Mbytes or higher, since the next
smaller option is only 1 Mbyte, too small for the 640 x 480, 32-bit framebuffer. In such
a case, stolen memory can be programmed to 1 Mbyte. Reserved memory can provide
the additional memory required for the framebuffer, removing only a minimum amount
of memory from the OS.

Reserved memory is only available on the Microsoft Windows CE operating system, and
must be accounted for in the confi g. bi b memory layout file.
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Additionally, one can configure the Microsoft Windows CE display driver for either static
or dynamic allocation of video memory. The static model preallocates physical memory
for the display driver and provides a more efficient surface allocation scheme. The
dynamic model allocates surface memory on demand from the system and will incur a
small performance hit. However, the dynamic model has the advantage of deallocation
of video memory when not required, thus making it available to other applications.

The static memory model requires a base and size specification registered in the

proj ect. r eg file. The base + size must reach to top of memory (TOM). Since this is
not required to be specified in the config.bib memory map, care must be taken not to
overlap any other memory arenas with the static allocation. See Section 6.3.1.2,
“Defining Graphics Memory Size” on page 126 for further details on how to configure
the static memory model.

Figure 33 shows a typical memory map, using a static memory model.
Typical Memory Map Using Static Memory Model

Dedicated memory, programmatically

Stolen <— taken away from OS use.

Reserved by firmware, minimizing video

A <= memory footprint.

Additional physical memory, statically

< reserved for the display driver.

Static Allocation

Defining Graphics Memory Size

The driver supports the ability to allocate graphics memory dynamically by sharing
system resources with the operating system or statically by pre-allocating a block of
system memory to be used exclusively by the graphics driver.

To configure the driver to operate using static video memory, two registry settings
“ReservedMemoryBase” and “ReservedMemorySize” need to be enabled and defined
with valid values. These two registry entries control the start address and size of the
memory range pre-allocated for graphics driver use. The pre-allocated memory range
should include the stolen memory (BIOS setting). For the Intel® System Controller Hub
US15W chipset, this feature does not reuse the stolen video memory reserved by BIOS.
Intel recommends getting BIOS to limit this to the smallest size as this memory is
wasted due to some OS-HW combinational limitation.
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For example, on a system with 512 MBytes of system memory and 4 MBytes of stolen
memory (BIOS option), if an additional 14 MBytes of graphics memory (for a total of 18
MBytes) is desired, these settings should be used.

"Reser vedMenor yBase" =dwor d: 1E400000
"ReservedMenorySi ze" =dwor d: 01C00000

These settings indicate that the managed graphics memory pool will begin at physical
address Ox1E400000 (484 MBytes) and will be 18 MBytes in size. As you can see, the
base address, “ReservedMemoryBase” is the physical system address value and the
stolen memory from the BIOS settings is included.

Check with the platform you are using to ensure you have all the stolen memory taken
into account. For example, in the case of the Cobra board that uses Intel's ACSFL
firmware, 2 MBytes of stolen video memory needs to be included in this configuration.
Always remember to include the amount of stolen memory in this number.

Besides the registry entry, the Platform Builder working project also needs to be
updated to ensure that the kernel does not try to access this stolen memory. Two items
in the confi g. bi b of the project workspace need editing.

The two items are the NK image/RAM memory partitioning and the memory reservation
list. Using the example of the registry configurations above, the kernel would have to
be configured not to use the physical memory above the 484 MByte mark since that's
where the static video memory begins. Thus, the total of the NK image and the
system’'s available RAM must be no more than 484 MBytes, so you must change your
confi g. bi b accordingly:

NK 80220000 009BEOOOO RAMIMAGE ;14 MBytes for nk. bi n + misc.

RAM  80C0O0000 1DA0O0O000 RAM ;42 MBytes for RAM

The NK. Bl Nimage plus the lower conventional memory DMA buffers used by Windows
CE takes 10 MBytes; 474 MBytes is for the RAM. Thus, the memory area above the 484
MByte mark is untouched by the kernel and will be used by the display driver.

Overall solution from above example settings in terms of physical system memory
viewpoint:

64 MB 64 MB Stolen Memory Video
______ memory
Reserved Static| including
Pool (Vmem)
stolen
The config.bib / |F—————1 memory
will configure the
kernel on which Config.bib
> memory areas defined RAM
) are available to for Memory
. Windows CE
the ‘OS, th_e 0S = 42 MB area for
registry will Windows
configure the CE.NET
display driver on OS’
video memory ™ Comioon
onfig.bi
range defined RAM
/ for Windows CE
0MB 0 MB NK =14 MB
Original RAM View | New RAM view

after device boot to
Windows CE.NET
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6.3.1.3

6.3.1.4

Framebuffer and Video Surface Size

Two additional optional registry settings are available to limit the framebuffer size of
the display driver and the total size of offscreen video surfaces.

The MaxFbSi ze registry entry will control the maximum size of the framebuffer only.
Actual usage will depend on the mode being used.

The PageReqLi mi t registry entry will control the total size in pages (4 Kbytes) of all
video surfaces, buffers allocated for any use. Both of these registry configurations
apply to both the static as well as dynamic video memory management explained in
the previous section. The default below indicates that a maximum of 2 Mbytes are used
for the framebuffer and a maximum of 16 Mbytes are permitted for all offscreen
videosurface allocations.

" MaxFbSi ze" =dwor d: 200000
"PageReqLi m t " =dwor d: 1000
In the case of Microsoft Windows CE*, because the OS does not allow for dynamically
setting the framebuffer size, the MaxFbSi ze can be changed to match the mode
setting being used in order to minimize on video memory waste. The following are
different suggested values for MaxFbSi ze for different display modes. These values
have not been validated. Note that 640x480 is calculated as 640x512 and 800x600 is
calculated as 800x768 for stride alignment purposes.
640x512X16 = AOOOO
640x512X24 = FOO00
640x512X32 = 140000
800x768X16 = 12C000
800x768X24 = 1C2000
800x768X32 = 258000
1024x768X16 = 180000
1024x768X24 = 240000
1024x768X32 = 300000
1280x1024x16 = AOOOO0O
1280x1024x32 = AOOO000

Video Surface Allocation Rule

Another two optional registry entries determine a minimum width and height that allow
video surface allocations to succeed.

In Windows CE GDI, video surface allocations can happen with a REQUIRE_VIDEO
_MEMORY or a PREFER_VIDEO_MEMORY flag. The following options will force surface
allocations with the PREFER_VIDEO_MEMORY flag to be allocated in system memory if
the width and height are lower than stated.

The “MinVidSurfX” registry entry defines the minimum width of a surface allocation for
it to succeed with video memory. “MinVidSurfY” defines the minimum height. The
surface allocation will succeed if either the width or the height is at the required
minimum.

"M nVi dSur f X" =dwor d: 10
“M nVi dSur f Y’ =dwor d: 10
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6.3.1.6

6.3.2
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In this example, surfaces allocated with the PREFER_VIDEO_MEMORY where the width
and height are both less than 16 pixels are forced to be in system memory.

This option increases performance of the display device as smaller video images, such
as icons, would be kept in systemm memory and only blitted onto the visible frame buffer
when they are needed. This ensures optimal use of the display device for larger video
surfaces where acceleration makes sense.

System-to-Video Stretch Blit

System to Video Memory stretch blits are not natively supported on Intel GMCH
devices. This feature allows you to enable a soft copy of system surfaces to video
surfaces to conduct an accelerated stretch blit. The advantage is that the stretch blit
uses the blend engine and hardware filtering can be applied. The filtering options are
listed in Section 6.3.2.

A value of 1 for the “SysToVidStretch” enables system-to-video stretch blits, as
described above, while a value of 0, disables this feature and forwards all system-to-
video stretch blits to the emulator provided by the operating system.

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel \ ALL\ 1\ Gener al ]

"SysToVi dSt ret ch”" =dwor d: 0

iegd.reg File Backward Compatibility

The Intel Embedded Graphics Driver expects a configuration file in the PCFVersion 700
format. However, the driver will maintain backward support with version 4.0. This
support is implemented through the Pcf Ver si on key as shown below:

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel \ ALL\ 1\ Gener al ]
" Pcf Ver si on" =dwor d: 400

IEGD uses this key to determine the format of the configuration file. When this key is
present, IEGD parses the configuration file using the format specified by the key (400
or 700). If this key is not present, then IEGD assumes 4.0 format.

Configuration Sets

The Intel® Embedded Graphics Drivers allows multiple configuration sets for OEMs who
want to use the same i egd. r eg file across different platforms. There can be up to 16
instances of configurations. The registry key described in the previous section,
Configld, ensures the display driver selects the right instance. Each instance may
contain multiple groups of per-config and per-config+per-port platform customizations.

The configuration sets are defined in the registry tree as
[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel\<pl atfornme\ <config id>],

Where <config id> is the configuration number. The “ConfiglD” key described in the
previous section selects the active configuration set.
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6.3.3 General Configuration
Registry keys described in this section can be found in
[HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel\<pl at fornm»\ <confi g i d>\], where
<config id> is the configuration number, and where <platform= is one of the following:
ALL, Intel®Atom™ 400/500, Q45/G41/G45, US15W/US15WP/WPT, GM45/GL40/GS45,
Q35, GLE960/GME965, Q965, 945G, 945GM, 945GME/945GSE, 945GSE, 915GV,
915GME, and 910GMLE. The driver first attempts to find the configuration or platform
on which it is booted, but if the configuration for that platform is not present, the driver
uses the ALL platform setting.
Table 33. [HKLM\Drivers\Display\Inte\<platform>\<config id>\]Registry Keys
(Sheet 1 of 2)
Registry Entry Description Possible Ranges
Width and Height must be expressed as
hexadecimal values. For example:
Width Width of the display 1024 x 768: 400 x 300
800 x 600: 320 x 258
640 x 480: 280 x 1EO
Height Height of the display See above.
Depth must be expressed as a
hexadecimal number and must be one of
the following values:
8bpp: 8
Depth Color depth in bpp (bits per pixel) 16bpp: 10
24bpp: 18
32bpp: 20
(Note that the Intel 915 chipsets do not
support 24 bpp.)
Refresh rate must be in hex:
60 : 3c
70 : 46
75 : 4b
85 : 55
Refresh The refresh rate of the display. etc...
This value can be any valid refresh rate
as long as the display port supports it. A
refresh of '0' takes the first refresh that
matches wi dt h, hei ght and dept h.
0 = Enable D3D
NO_D3D Specify whether to enable D3D. 1 = Disable D3D
Default is 0.
The ReservedMemoryBase plus the
id b icall ReservedMemorySize must extend to the
Video memory can be statically TOM (Top Of Memory) and not conflict
reserved or dynamically allocated on with other reserved memory arenas in
ReservedMemoryBase demand. If both ReservedMemoryBase | .,nfig bib. Default for both base and size
ReservedMemorySize and ReservedMemorySize are non- is zero, indicating a dynamic allocation
zero, then Video memory allocation model ’
uses the static model. : ) ) )
Default behavior disables static memory
model.
. . Must be greater than or equal to the
Maximum size of the expected expected size of framebuffer. Units are in
) framebuffer. By providing this hint, the | pytes. Specifying zero causes the default
MaxFbSize display driver can more efficiently framebuffer reservation sizing.
organize GART memory, leading to a Default:
smaller video memory consumption. T
All other chipsets: 16 Mbytes
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Table 33. [HKLM\Drivers\Display\Inte\<platform>\<config id>\]Registry Keys
(Sheet 2 of 2)
Registry Entry Description Possible Ranges
In pixels, the minimum width and
height of surfaces in order to be No limitations. Suggested values for both
acceptable for allocation in Video width and height are 10. Default value
MinVidsurfx memory. Due to hardware restrictions | for both width and height is 1.
o that optimize memory access, it is Default:
MinvidSurfy advisable to reserve video memory for | . oo _
larger surfaces and allow GDI and M!nV!dSuer =1
DirectDraw™ to allocate small surfaces | MinVidSurfy =1
from system memory.
Enables system-to-video memory
stretch blit operations to take .
advantage of hardware-accelerated 0 = Disabled
SysToVidStretch filtering. Normally, it is more efficient 1 = Enabled
to allow GDI to conduct system-to- Default: 0
video stretch blits, but the default
filtering used by GDI is Nearest.
0 = Nearest
Provides selection of hardware- — Rili
1 = Bil
BlendFilter accelerated filtering methods for _ : |.near .
stretch blit operations. 2 = Anisotropic
Default: 2
If enabled, all blit operations to the
framebuffer are synchronized with 0 = Disabled, tearing allowed
TearFB V|dep sync to ellr_nmate any \.”S'ble 1 = Enabled, no visible tearing
tearing or flickering on the display
screen. Disabling this feature achieves | Default: 1
a performance gain.
Provides selection for enabling two
hardware overlay planes (one for each
screen) to display independent video
stream on each overlay plane. This .
selection only applicable in Vertical 0 = Disabled
OverlayDualVext Extended Mode on Intel® System 1 = Enabled
Controller Hub US15W. Note that the Default: 0
hardware overlay plane for each
display locks on that screen; the
overlay fails to display if it is crossed
into the wrong screen.
The “DisplayConfig” key sets the
display configuration to be in Single,
Twin, Clone, or Vertical Extended
DisplayConfi modes. (Unlike Microsoft Windows™> XP, | 1 (single), 2 (clone), 4 (twin), 5 (vertical
play 9 Microsoft Windows CE* does not extended)
support Extended mode). It does not,
however, dictate what type of display
ports will be used.
The “DisplayDetect” key allows the 0 = disable
. user to enable a display port only if a 1= bl
DisplayDetect display device is connected. Displays ena} °
without EDID will not be detected. Default: 0
The PortOrder setting ensures the
PortOrder correct display port types are used See Section 6.3.3.1.
based on user selection.
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Table 34.
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PortOrder Information

PortOrder specifies the actual ports that are used for the Primary and Secondary
display. As shown in the table below, the port numbers are slightly different among the
supported chipsets.

PortOrder Information

Port Number Chipsets
1 Integrated TV Encoder
2 sDVO B Port/RGBA Port
3 sDVO C Port
4 Internal LVDS Port
5 Analog Port

The driver attempts to use the ports in the order specified by “PortOrder”. For example,
“PortOrder” = “5420” will assign the analog port to the primary display and the LVDS
port to the secondary display (if any), assuming all the ports are present and detected.
Suppose port “5” is not present, in that case the driver tries to assign the next port (4,
in this case) in line to the primary display, resulting LVDS port for primary and sDVO B
port for secondary.

Setting PortOrder to “00000” causes the driver to use default internal settings.

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ ALL\ 1\ Gener al ]

; Select Port Order

“Port Order” ="54320"

; PortOrder specifies the actual of port

; that will be taken for the Primary /

;  Secondary ports if there are duplicates
of the sane type. For exanple, if both

; Primary and Secondary are digital, then

; port order will which sDVO ports will be

; first and second. The section bel ow gives

; the port order nunbers for various chipsets.

; Specify value “0000" to use default settings.
On i 915 chipsets:

- Integrated TV Encoder
- sDVO B port/RGBA port
sDVO C port

- Internal LVDS port

- Anal og port

a s~ wnN e
'
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Vertical Extended Mode

The Windows CE* IEGD driver supports Vertical Extended display mode, which is one
large framebuffer that extends across two displays by doubling the height of resolution.
The top half of the framebuffer is on the first pipe and the bottom half is on the second
pipe. The Windows CE operating system is unaware of the two displays. This feature is
supported only on the dual-pipelined chipsets, which is every supported platform stated
in Section 6.2.1.

This feature is enabled through the Di spl ayConfi g key in the pr oj ect . r eg file. The
resolution, bit depth, and refresh rates of both displays must be the same. Vertical and
horizontal panning are not supported. DirectDraw is supported on both pipes, but
DirectDraw 3D must be disabled when Vertical Extended Display mode is enabled.

Per Port Platform Customization

The Intel Embedded Graphics Drivers provide what is considered the most useful tools
to the embedded market — per port platform customizations. This includes the
following:

= Defining custom DTD panel timings
: Pi xel d ock, HorzActive, HorzSync etc...

* Customized GPIO pin selection for 1°C and DDC communication with sDVO
encoders and panels.

:12cPin, |2cDab, |2cSpeed etc...

- Flat Panel width and height limitations and power and/or backlight control
mechanisms

:Bkl't Met hod, BklItT1, BkltT2, GpioPinVdd etc...

= Port driver specific attribute settings for initialization at boot time.
: Brightness, Contrast, H Position etc...

All of the above can be set for each individual port depending on the maximum number
of ports the chipset supports. Also, you can have multiple instances of these
configurations to allow different settings per configuration.

The usage model for this per-config, per-port platform customizations follows after the
same options available in the INF registry settings for the Intel Embedded Graphics
Drivers for Microsoft Windows XP*. Please see Figure 6.3.7, “Sample iegd.reg File” on
page 137 or to the provided registry sample file in the IEGD Windows CE* driver
package for examples. The following sections provide information on these
configurations

Per Port Customization — General Port Configuration

This section describes port-specific general configuration options. These options are
located under
[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ ALL\ 1\ Por t\ 1\ Gener al ]

- Edid

This boolean key enables (set to 1) or disables (set to 0) the EdidAvail and
EdidNotAvail keys.
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EdidAvail and EdidNotAvail

These two 16-bit keys control the available timings for the display. If an EDID is
successfully read from the display device, then IEGD uses the EdidAvail flag to
determine what timings are available. Otherwise, if an EDID cannot be read, then
IEGD uses the EdidNotAvail key.

Bit # Value (0O or 1)

(0] Disable/Enable driver built-in timings

Disable/Enable EDID timings. (Only valid for

1 the EdidAvail flag)

2 Disable/Enable DTD

3-15 Reserved

CenterOff

If the selected frame buffer size is smaller than what the IEGD hardware can
support, by default the frame buffer will be centered with a black border around it.
To explicitly turn off this feature, the user may set the “CenterOff” key to “1”.
Rotation and Flip

IEGD supports desktop rotation through the “Rotation” key in Single, Twin, and
Clone mode. Rotation is not supported in Vertical Extended Mode.

The “Rotation” key can be set to one of the four follow values.

Degrees Key Value
(o] 0 (default)
90 5A
180 B4
270 10E

So, “Rotation”=dword:5A will rotate the frame buffer 90 degrees.

The “Flip” key flips the desktop horizontally, displaying a mirror image. “Flip” is a
boolean value: 1 to enable, O to disable.

Scale

IEGD can scale the desktop to the output panel using the panel’s DTD or EDID (in
that order). Scaling (attribute ID “18”) is a boolean value, “18”=dword:1 to enable,
0 to disable.
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6.3.4.2 Per Port Customization — Custom DTD Timings
For each configuration, each port can be added with up to 255 customized DTD modes.

The following is an example of adding 800x640 mode to the LVDS port when
Configld=1 is used.

[HKEY_LOCAL_MACHINE\Drivers\Display\InteNALL\1\Port\4\DTD\1]
“PixelClock”=dword:9c40
“HorzActive”=dword:320
“HorzSync”=dword:28
“HorzSyncPulse”=dword:80
“HorzBorder”=dword:0
“HorzBlank”=dword:100
“HorzSize”=dword:0
“VertActive”=dword:280
“VertSync”=dword:1
“VertSyncPulse”=dword:4
“VertBorder’=dword:0
“VertBlank”=dword:1c
“VertSize”=dword:0
“Flags”=dword:1le

6.3.4.3 Per Port Customization — Custom Flat Panel Controls

Similarly, the flat panel native resolution and power and backlight sequencing controls
can also be configured here.
; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel \ ALL\ 1\ Por t\ 1\ FPI nf 0]
; “BkltMethod” =dword: 0
;o “BkltT1"=dword: 0
;o “BkltT2"=dword: 0
;o “BkltT3”=dword: 0
7 “BkltT4”=dword: 0
;o “BkltT5"=dword: 0
; “QGpi oPi nvdd” =dwor d: O
; “Gpi oPi nVee” =dwor d: 0
7 “CpioPinBKklt”=dword: 0
; “BkltEnabl e =dword: 0
7 “UseGVCHA ockPi n” =dwor d: 0
; “UseGVCHDat aPi n” =dwor d: 0

Note: For Per-Config, Per-Port configuration, the subkey path includes the correct “Config”
and “Port” numbers
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6.3.4.4 Per Port Customization — Attribute Initialization

Attributes are also per config and per port. However, the actual keys are dependent on
the port driver being used. Below are examples of registry keys associated with
initializing attributes for the Chrontel Port Driver.

For complete information on port driver attributes, refer to Appendix B.

Note: For Per-Config, Per-Port configuration, the subkey path includes the correct “Config”
and “Port” numbers.

The following example sets the port driver attributes using the attribute IDs. Please see
Section B.1.4, “Internal TV Out Port Driver Attributes (Mobile chipsets only)” on
page 213 for a list of attribute IDs and their meanings.
[ HKEY_LOCAL_MACHI NE\ Dri vers\ Di spl ay\Intel \ALL\ 1\ Port\ 1\ At tr]

“0” =dwor d: 32

“1”=dword: 4

“3"=dword: 1

“8” =dword: 1

“12” =dwor d: 0

“14”" =dwor d: 1

“19"=dword: 1

6.3.5 Miscellaneous Configuration Options

This section covers registry settings not in
[HKEY LOCAL_MACHI NE\ Dri vers\ Di splay\intel].

6.3.5.1 Text Anti-Aliasing

The Microsoft Windows CE* driver supports text anti-aliasing. To switch it on, add these
registry settings:
[ HKEY_LOCAL_MACHI NE\ Syst em GDI \ Font snoot hi ng]
[ HKEY_LOCAL_MACHI NE\ Syst eml GDI ]
" For ceGRAY16" =dwor d: 1

Note: Always turn on Text Anti-Aliasing when using a TV display device.
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Direct3D* Mobile Support

IEGD v10.4 supports Direct3D* Mobile on Windows CE* 6.0. Users need to ensure that
their Windows CE target machine platform workspace has been included with D3D
Mobile support. Do this by simply turning it on via the check box in Windows CE 6.0.

Also, include the new IEGD D3D mobile driver binary, “iegd3dg3.dll” (part of the IEGD
driver release for Windows CE 6.0) in the workspace image. Add this binary into the
“.BIB” configuration file of the target platform workspace (see Figure 32):

i egd3dg3.dl|l <specify_path_here>\iegd3dg3.dl | NK
No other IEGD registry configuration is necessary for this feature to work.

The IEGD Windows CE D3D Mobile feature requires more memory at runtime:

= For Windows CE 6.0, depending on the number of components built into the target
platform workspace, the amount of memory could be significantly more, due in part
to the new kernel memory architecture adopted by the OS, assuming all
multimedia components are built-in. It is recommended that 84 Mbytes of memory
be configured for the target machine workspace image. Refer to the following
Microsoft URL for information on how to configure more than 64 Mbytes on
Windows CE 6.0:

http://msdn.microsoft.com/en-us/library/aa909457.aspx

See also the “Sample iegd.reg File”.

Sample iegd.reg File

ckkkkkkkkhkkkkkhkkkkkk*k BEG N INTEL DI SPLAY ml VER REG STRY ENTRY *kkkkkkkkkkkkkkkk

ckkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkkhkkhkkkk*k

;* Copyright (c) Intel Corporation (2002 - 2011).

;* The source code contained or described herein and all docunents
;* related to the source code ("Material") are owned by Inte

;* Corporation or its suppliers or licensors. Title to the Materia
;* remains with Intel Corporation or it suppliers and |licensors. The
;* Material contains trade secrets and proprietary and confidentia
;* information of Intel or its suppliers and licensors. The Material is
;* protected by worldw de copyright and trade secret |aws and

;* treaty provisions. No part of the Material nmay be used, copied

;* reproduced, nodified, published, uploaded, posted, transmtted

;* distributed, or disclosed in any way without Intels prior express
;* written pernission

;* No license under any patent, copyright, trade secret or other

;* intellectual property right is granted to or conferred upon you by
;* disclosure or delivery of the Materials, either expressly, by

;* inplication, inducement, estoppel or otherw se. Any |license

;* under such intellectual property rights nmust be express

;* and approved by Intel in witing.
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[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t 1 n\ PCI\ Tenpl at e\ | EGD]

"Dil"="isr_iegd.dlI"

"Cl ass" =dwor d: 03

" Subd ass" =dwor d: 00

" Progl F" =dwor d: 00

"Vendor | D'=nul ti _sz:"8086"

"Devicel D'=nul ti _sz:"8108"

; US15 is the only chipset supporting interrupts

"Prefix"="1GD"

"IsrD1"="isr_iegd.dlI"

"l srHandl er"="isr_handl er"

[ HKEY_LOCAL_MACHI NE\ Syst eml GDI\ Dri ver s]

"Display"="ddi _iegd.dlI"

[ HKEY_LOCAL_MACHI NE\ Syst eml D3DM Dr i ver s]

" Renot eHook" ="ddi _i egd. dl | "

[ HKEY_LOCAL_MACHI NE\ Syst eml GDI M Dr i ver s]

" D3DMOverri de"="ddi _iegd.dl "
;******************************************************************************
; The Fol l owi ng Sections Provide
; Ceneral Driver-Wde Registry Settings

cchkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkhkhkhkkhkkhkhhkhhkhkhkhkhkkhhhhhhhkhkhhkhhkhhhhhhkhhhkhkhhhhhhhhhhhhhrhrhhhhhhkx*x
’

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel]

; Following registry entry for
; pcf version used
; 700 : | ECD version

; This value dictates the configuration to select for Per-Port settings from
; port specific regsitry. The settings mirror Wndows XP | EGD drivers
; inplenentation. Refer to the User’'s Cuide for details.

"PortDrivers"="anal og ch7009 ch7017 fs454 | vds ns2501 ns387 sii 164 ti 410 th164 sdvo
hdm tv"

EEEEE RS RS EEEE RS RS SRR SRR E R E R E R E R E SRR R R EEEEEEEEEEEEEEEEEES

; The Fol l owi ng Sections Provide Per-Config configuration. The Platformstring in
; the path can be “ALL” for all platforns, or any of the follow ng for

; platformspecific configurations:

; B5, GW65, 65, 946GZ, 945G, 945GV 915GV, and 915GM

B R R R R R R R R R R
’

[ HKEY_LOCAL_MACHI NE\ Dr i ver s\ Di spl ay\ I nt el \ ALL\ 1\ Gener al ]

; Following registry entries for display settings:resolution, bit depth and
; refresh rate
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; Wdth & Height values nust be hex, for exanple
; 1400x1050 : 578h x 41Ah

; 1280x1024 : 500h x 400h

; 1024x768 : 400h x 300h

; 800x600 : 320h x 258h

; 640x480 : 280h x 1EOh

; etc..

; In vertical extented node, height is doubled
; 640x960 : 280h x 3cO

; 800x600 : 320h x 4bOh

; etc...;

"W dt h" =dwor d: 320

"Hei ght " =dwor d: 258

; Bit depth nust be one of:

; 8bpp @ 8

; 16bpp : 10

; 24bpp : 18
32bpp : 20

; (all current 1ECD 6.0 & above chipsets do not support 24 bpp)

i

; Refresh rate nust be in hex

; 60 : 3c
; 70 : 46
;75 @ 4b
; 85 : 55
; etc..

; any refresh rate as long as the display port supports it refresh of '0" will
; take the first refresh that matches width, height and bpp

"Refresh" =dwor d: 3c
; Following is registry entry for controlled configuration of video nenory
; usage / location

; The following settings are for a 64M platform where the video nenory is 14M
; at the top the above settings are assuming there is no systembios / firnware
; that has stolen nenory fromtop of nenory. If it does exist reduce

; ReservedMenorySi ze avoi ding overlap exception for ACSFL, nenory area is

; reused

; NOTE: CURRENTLY THESE SETTI NGS ARE REMARKED FOR DYNAM C VI DEO MEMORY

; CONFI GURATI ON

; "ReservedMenor yBase" =dwor d: 03200000

; "ReservedMenorySi ze" =dwor d: 00E00000

; Below is Maximum Frame Buffer Size used to linit the maxi numsize in bytes
; of the main frame buffer

"MaxFbSi ze" =dwor d: 800000
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; Page Request Limt is used to control the max allocations of offscreen video
; surfaces, buffers etc.. value is in nunber of pages (4K).
; this is independant of dynamic or static menmory configuration.

; The nmax for 915s, 945s = 256 Moyytes = 0x10000

Above settings are to define a mnimmw dth and heigh that would allow for
; video surface allocations to succeed, eg: surfaces with width < 16 are
; forced to be in systemmem surfaces with height < 16 are forced to be in
; systemmemonly affects allocations of surfaces w th GPE_PREFER VI DEO MEMORY
; flag
"M nVi dSur f X" =dwor d: 10
"M nVi dSur f Y" =dwor d: 10

; Following are the registry entries for acceleration configuration
Set SysToVidStrech to '1' enables driver to perform Systemto Video stretch
; blits

; Option for enabling/disabling TEARING - Default is OFF
; Set '1' to enable the NOTEARI NG option
"Tear FB" =dwor d: 1

Speci fy whether to enable d3d
; NO_D3D Val ue: 0O(default)
; © 0 --> Enable D3D
; 1 --> Disable D3D

; Select Display configuration, single, twin ...
; Possible Display Config conbo:
; DisplayConfig 1 == SINGLE
; (Single is default if none specified)
; DisplayConfig 4 == TWN
; --> (Twin node: common timng across ports)
; DisplayConfig 2 == CLONE
; --> (Cone node: distinct timng per port)
; DisplayConfig 5 == VEXT (vertical extend)
; --> (Vert Extended npdes : "Height" )
( registry key value nust be 2X the )
( intended port timings. Both ports )
; ( must use the sane timngs. For )
( exanple, for port timings of )
( 800x600, the DisplayConfig should )
( be 5 and the Hei ght=1200 or 0x4b0 )
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; ( Overlay will not work in VEXT node. )
; (915GV does not support Vext)

1

; Select Port Order
; PortOrder specifies the actual port that wll

be used for the primary and

; secondary ports. |F specified port is unavailable (port driver failed or
; display detection failed or port is not available on current chipset), then

; the next port in the above order will be used. PortOrder

; based on chi pset specifications:
; On 1915 chipsets:

- Integrated TV Encoder
- sDVO B port/RGBA port
sDVO C port

- Internal LVDS port

- Anal og port

a s~ wWN PP
'

e

i 865 chi psets:

- sDVO A port

- sDVO B port/RGBA port
sDVO C port

- Internal LVDS port

- Anal og port

a b~ w N
'

; On 835: If RGBA is used (sDVO B & C together),
; to specify any paraneter for it.

; On i 81x chipsets:

; Port nunbers:
;3 - sDVO port
; 5 - Anal og port

; Set Clone Port resolutions
;. "Cl oneW dt h" =dwor d: 320

; "d oneHei ght "=dwor d: 258
; "C oneRefresh"=dword: 3c

; Set "1" to enable Display Detection

; DisplayDetect is to detect display child device before using it
nean di splay for the

; (panel/tv/etc...).BEWARE, setting this to '1'

must be set,

then use sDVO B nunber

; requested port will not be enabled if detection failed. Use this option wisely.
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" Di spl ayDet ect " =dwor d: 0

Set "1" to enable Dual Overlay in Vertical Extended in Wndows CE 6.0

This is set by the user to enable Dual Hardware Overlays. This is a special
flag for a specific usage. Wien two apps request overlays, these two will
use the two hardware overl ays

Overlay Color Correction Settings

Gamma: 32-bit integer in 24i.8f fornmat, ranging fromO0.6 - 6.0 decimal
Brightness: 32-bit integer ranging fromO to OxFFFF. 0x8000 = no correction
Contrast: 32-bit integer ranging fromO to OxFFFF. 0x8000 = no correction
Saturation: 32-bit integer ranging fromO to OxFFFF. 0x8000 = no correction
"Qver |l ayGanmaCorr ect R' =dwor d: 100

"QOver | ayGanmaCorr ect G' =dwor d: 100

" Qver | ayGanmaCor r ect B" =dwor d: 100

"Qverl ayBri ght nessCorrect" =dwor d: 8000

"Qverl ayCont r ast Corr ect " =dwor d: 8000

"Qverl aySat urationCorrect"=dword: 8000

R R R R R R R S R S S S S S S S kS S kS ko ok o
The sections below are for the nore detail ed per port

registry configurations. It follows the same usage nodel and

key val ue neanings as the Wndows | NF registry configuration

file. Refer to the User’'s Cuide for details.

LR R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE]

Config 1 - sDVO B Port (For Al nador) |
Fol lowing are the registry
entries for port's general config

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915G 1\ Por t\ 2\ Gener al ]

Advanced Edi d Configuration

"Edi d"=dword: 1

"Edi dAvai |l "=dword: 7 ; STD TIMNGS + EDID TIM NGS + USER TI M NGS
"Edi dNot Avai | "=dword: 7 ; STD TI M NGS + USER TI M NGS

Edi dAvai | and Edi dNot Avail: <only 16 bits used>

These 2 paraneters can be used to control the available timngs for
any display. 'EdidAvail' is used when EDID is read fromthe display
device. If an attenpt to read EDID is failed or 'Edid = 0' then
driver uses 'Edi dNotAvail' flags.

See below bit definitions for both 'Edi dAvail' and ' Edi dNot Avai |’

0 - Do not use driver built-in standard tim ngs
1 - Use driver built-in standard tim ngs
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; BIT1l: <not applicable to Edi dNot Avail >

; 0 - Do not use EDID bl ock
;1 - Use EDID block and filter nbdes

; 0 - Do not use user-DTDs
1 - Use user-DIDs.

; BIT3-BIT15

; Future use.

; Default behavior:

; I f user does not provide Edi dAvail and Edi dNot Avai l ,
; EdidAvail = Use Std timngs + Use EDID block and Filter

; Edi dNot Avail = Use Std timngs

; Rotation Configuration

; "Rotation"=dword: 0

; Rotation entries nust be at a right

; angle. An invalid entry will be ignored and
; and no rotation will happen for prinary.

; In clone or twin nodes, the secondary

; port defaults to followthe primary (if set)
; 0 degrees = 0 (not rotated = default)

; 90 degrees = 5A

; 180 degrees = B4

; 270 degrees = 10E

; Flip Configuration

; "Flip"=dword: 0

; Flip has a valid entry of 1 to turn on

; and 0 to turn off. Wen turn on the display
; Will be horizontally flip.

; Rendered Scal ing Configuration

; "Scal e"=dword: 0

; Scale works as a boolean switch. Valid

; entries are zero or 1. Wen "Scale" = 1,

; TECD will scale the requested framebuffer

; resolution to the fixed native panel size

; indicated by per-port FPInfo, User-DTD or

; EDID (in that order).

; In clone or twin nodes, the secondary

; port defaults to followthe primary (if set)

; Following are the registry entries
; for port's sDVO | 2C settings
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; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel \ 915G 1\ Por t\ 2\ sDVQ|

"1 2cPi n" =dwor d: 2

"1 2cDab" =dwor d: 70
"1 2cSpeed" =dword: O
"DdcPi n"=dword: 0

" DdcSpeed" =dwor d: O

Following are the registry entries
for port's flat panel's npde-linmts,
power and backlight control

; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915G 1\ Por t\ 2\ FPI nf 0]

Only need Wdth & Height if Panel cannot accept other timngs
"Bkl t Met hod" =dwor d: 3

"Bkl t T1" =dwor d: 1E

"Bkl t T2" =dwor d: 4

"Bkl t T3"=dwor d: 4

"Bkl t T4" =dwor d: 14

"Bkl t T5" =dwor d: 1F4

" Gpi oPi nvdd" =dwor d: 27

" (pi oPi nVee" =dwor d: 26

" Gpi oPi nBkl t" =dwor d: 28

" UseGVCHCI ockPi n" =dwor d: O
" UseGMCHDat aPi n" =dwor d: 0

Following are the registry entries
for ports first custom DTD node to add

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915G 1\ Port\ 2\ DTD\ 1]
" Pi xel A ock"=dwor d: 9¢c40
"Hor zAct i ve" =dwor d: 320
" Hor zSync" =dwor d: 28
"Hor zSyncPul se" =dwor d: 80
" Hor zBor der " =dwor d: 0
" Hor zBl ank" =dwor d: 100
"Hor zSi ze" =dwor d: 0
"Vert Acti ve"=dwor d: 280
"Vert Sync"=dword: 1
"Vert SyncPul se" =dwor d: 4
"Vert Bor der " =dwor d: 0
"Vert Bl ank" =dwor d: 1c
"VertSi ze"=dword: 0
"Fl ags" =dwor d: 1e

Followi ng are the registry entries
for ports second custom DTD npbde to add
(Up to 255 can be added)
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; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915GW 1\ Por t \ 2\ DTD\ 2]
;. "Pi xel d ock"=dwor d: 9c40
; "HorzActive"=dword: 320

; "HorzSync" =dwor d: 28

; "HorzSyncPul se" =dwor d: 80
; "Hor zBorder"=dword: 0

; "Hor zBl ank" =dwor d: 100

; "HorzSi ze"=dword: 0

; "VertActive"=dword: 258

; "Vert Sync"=dword: 1

; "Vert SyncPul se" =dwor d: 4
;. "VertBorder"=dword: 0

;. "Vert Bl ank"=dwor d: 1c

; "VertSize"=dword: 0

; "Flags"=dword: 1e

; Following are the registry

; entries for the port device'

; display attribute paraneters

; Use when enabling Port device

; exanple below is for Conexant

; on Port2 (sDVO-B for al nador)

; key names depend on port driver

; [ HKEY_LOCAL_MACHI NE\ Dri vers\ Di spl ay\ I ntel \ 915G\ 1\ Port\ 2\ Attr]
; "Brightness"=dword: 32

; "Contrast"=dword: 4

; "Flicker Filter"=dword: 1

; "Saturation"=dword: 4

; "Hue"=dwor d: 32

; "Text Filter"=dword: 0

; "Overscan ratio"=dword: 1

; "TV Format"=dword: 1

; "TV Qut put"=dword: 1

; "Conposite and S-Video"=dword: 1

; Config 1 - Analog Port (For Any Chipset)

; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915G 1\ Por t \ 5\ Gener al ]
; "Edid"=dword: 1

; "EdidAvail "=dword: 7 ; STD TIMNGS + EDID TIMNGS + USER TI M NGS
; "Edi dNot Avai | "=dword: 7 ; STD TIM NGS + USER TI M NGS

; [ HKEY_LOCAL_MACHI NE\ Dri vers\ Di splay\Intel\Config\1\Port\5\attr]

; GAMMA, BRI GHTNESS, CONTRAST

; "35"=dword: a0a0a0 ; gamm: 3i.5f format for RRGB, ranging 0.6 to 6

; "36"=dword: 808080 ; brightness: 0 to FF, 0x80 is no correction
; "37"=dword: 808080 ; contrast: O to FF, 0x80 is no correction

; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel\ Confi g\ 1\ Port\ 5\ DTD\ 1]
. "Pi xel d ock"=dwor d: 9c40

; "HorzActive"=dword: 320

;. "HorzSync" =dwor d: 28

; "HorzSyncPul se" =dwor d: 80

; "HorzBor der"=dword: 0

; "Hor zBl ank" =dwor d: 100

; "HorzSi ze"=dword: 0
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"Vert Acti ve"=dword: 280
"Vert Sync"=dword: 1
"Vert SyncPul se"=dwor d: 4
"Ver t Bor der " =dwor d: 0
"Vert Bl ank" =dwor d: 1c
"Vert Si ze"=dwor d: O

"Fl ags" =dwor d: 1e

: [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915G 1\ Por t\ 5\ DTD\ 2]

" Pi xel A ock"=dwor d: 9¢c40
"Hor zAct i ve" =dwor d: 320
" Hor zSync" =dwor d: 28

" Hor zSyncPul se" =dwor d: 80
" Hor zBor der " =dwor d: 0

" Hor zBl ank" =dwor d: 100
"Hor zSi ze" =dwor d: 0
"Vert Acti ve" =dwor d: 258
"Vert Sync"=dword: 1
"Vert SyncPul se" =dwor d: 4
"Vert Bor der " =dwor d: 0
"Vert Bl ank" =dwor d: 1c
"VertSi ze"=dword: 0

"Fl ags" =dwor d: 1e

Config 1 - Int-LVDS Port (For 915GV |

; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915GW 1\ Por t\ 4\ Gener al ]

" Edi d" =dwor d: 1
"Edi dAvai | "=dword: 7 ; STD TIMNGS + EDID TI M NGS + USER TI M NGS
"Edi dNot Avai | "=dword: 7 ; STD TI M NGS + USER TI M NGS

; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915GW 1\ Por t \ 4\ FPI nf 0]

Only need Wdth & Height if Panel cannot except other timngs
"Bkl t Met hod" =dwor d: 0

"Bkl t T1" =dwor d:
"BKklt T2" =dwor d:
"Bklt T3" =dwor d:
"Bkl t T4" =dwor d:
"Bkl t T5" =dwor d:
" Gpi oPi nvdd" =dwor d: 0

" Gpi oPi nVee" =dwor d: 0

" Gpi oPi nBkI t " =dword: 0

" UseGVCHC ockPi n" =dwor d: O
" UseGMCHDat aPi n" =dwor d: 0

O O O o o

; [HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I ntel \ 915G 1\ Port\ 4\ At tr]

"27"=dword: 1

Attribute "27" = Dual Channel (bool ean)
"18"=dword: 1

Attribute "18" = Panel Fit Upscal e (bool ean)

; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915GW 1\ Por t\ 4\ DTD\ 1]

" Pi xel A ock"=dwor d: 9¢c40
"Hor zAct i ve" =dwor d: 320

" Hor zSync" =dwor d: 28

"Hor zSyncPul se" =dwor d: 80
" Hor zBor der " =dwor d: 0

" Hor zBl ank" =dwor d: 100
"Hor zSi ze" =dwor d: 0
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"VertActive"=dwor d: 280
"Vert Sync"=dword: 1
"Vert SyncPul se" =dwor d: 4
"Vert Bor der " =dwor d: 0
"Vert Bl ank" =dwor d: 1c
"Vert Si ze"=dwor d: 0
"Fl ags" =dwor d: 1e

[ HKEY_LOCAL_MACHI NE\ Dr i ver s\ Di spl ay\ I nt el \ 915G 1\ Por t\ 4\ DTD\ 2]
" Pi xel A ock" =dwor d: 9¢c40
"Hor zAct i ve" =dwor d: 320
" Hor zSync" =dwor d: 28
" Hor zSyncPul se" =dwor d: 80
" Hor zBor der " =dwor d: 0
" Hor zBl ank" =dwor d: 100
"Hor zSi ze" =dword: 0
"Vert Acti ve" =dwor d: 258
"Vert Sync"=dword: 1
"Vert SyncPul se" =dwor d: 4
"Ver t Bor der " =dwor d: 0
"Vert Bl ank" =dwor d: 1c
"VertSi ze"=dword: 0
"Fl ags" =dwor d: 1e

Config 1 - sDVO Port-B (For Napa)

: [ HKEY_LOCAL_MACHI NE\ Dr i ver s\ Di spl ay\ | nt el \ 915GW\ 1]

"name" ="| EGD sDVO Configuration File"
[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915G 1\ Port\ 2]
"nanme" ="svga"

; [ HKEY_LOCAL_MACHI NE\ Dri ver s\ Di spl ay\ I nt el \ 915GW 1\ Por t\ 2\ FPI nf 0]

For a sDVO driver, sanple settings for the panel:1400x1050
Only need Wdth & Height if Panel cannot except other timngs
"W dt h" =dwor d: 578

"Hei ght " =dwor d: 41A

; [ HKEY_LOCAL_MACHI NE\ Dri vers\ Di spl ay\ I ntel \ 915GV 1\ Port\ 2\ Attr]

"27"=dword: 1
Attribute "27" = Dual Channel (bool ean)
Optional - Only enable for font anti-aliasing

Enabl i ng this causes ninor perfornmance inpact
Only recomended for TV CQutput.

; [ HKEY_LOCAL _MACHI NE\ Syst eml GDI \ Font snoot hi ng]

[ HKEY_LOCAL_MACHI NE\ Syst em GDI ]
" For ceGRAY16" =dwor d: 1

ckkkkkkkkkkhkkhkkkhkkhkkhkkkk*k INTEL DI SPLAY ml VER REG STRY ENTRY END kkkkkkkkkkkkkkkkk%
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6.4

6.4.1

6.4.2

Microsoft Windows CE 7.0* (WEC7) Installation

Prerequisites

* Visual Studio 2008 Professional

= Visual Studio 2008 Professional SP1

= Windows Embedded Compact 7 Platform Builder

« Board Support Package (BSP) — INTEL_WEC7_BSP_3.0.0_GOLD

= Intel Embedded Graphics Driver (IEGD) - IEGD_10_4 1 xxxx.exe

Install Steps
Please install the prerequisite software in the sequence listed below. This step is crucial
in successful image compilation.

« Visual Studio 2008 Professional

= Visual Studio 2008 Professional SP1

« Windows Embedded CE 7.0 Platform Builder (please make sure to select x86
processor architecture during setup)

English (en-us) Documentation

Japanese (ja-jp) Documentation

&

Shared Source

ARM v Architecture

ARM v Architecture

ARM w7 Architecture

MIPS I1 Architecture

B B E E

MIPS [l FP Architecture

x86 Architecture I

=

= Board Support Package 3.0 - BSP available for download at:
http://www.bsquare.com/software-downloads.aspx
http://www.adeneo-embedded.com/en/Products/Board-Support-Packages
http://www.wipro.com/services/pes/wincebsp.htm

Verify installation patch - C: \ W NCE700\ PLATFORM | NTEL_CS
* Intel Embedded Graphics Driver 10.4.1
a. From the IEGD_10_4 installation path, located file IEGD 10_4_WEC7.zip at:
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C\IEGD\ I EGD_10_4\plugins\comintel .iegd.drivers_10. 4. 0\ \EC7

b. Unzip the contents of IEGD_10_4 WEC7.zip into:
C. \ W NCE700\ pl at f orml | NTEL_CS\ SRC\ DRI VERS\ | EGD

Verify creation of folder IEGD_10_4_ WEC?7 after the extraction process.
Edit C\WnCE700\platform Intel _CS\Intel _cs. bat
Change: BSP_Di spl ay_FLAT = 1 to: BSP_Di spl ay_FLAT =

Append the following code segment to the end of the file:

set WEC7_| EGD DRI VER=1

Edit C\WnCE700\Platform Intel _CS\Files\platformreg

Append the following code segment to the end of the file:

I F WEC7_I| EGD_DRI VER
[ HKEY_LOCAL_MACHI NE\ Syst eml GDI \ Di spl ayCandi dat es]

"Candi date6" ="Dri vers\\Di splay\\Intel "

[ $(PCl _BUS_ROOT) \ Tenpl at e\ | EGD]
"Di splayD | "="ddi _i egd.dl | "
"Cl ass" =dwor d: 03
" Subd ass" =dwor d: 00
" Progl F'=dwor d: 00

"Vendor | D'=nul ti _sz:"8086", "8086", "8086", "8086", "8086",
"8086", "8086", "8086", "8086", "B8086", "8086", "8086", "8086",
"8086", "8086", "8086", "8086", "B8086", "8086", "8086", "8086",
"8086", "8086", "8086", "8086", "8086", "8086"

"Devicel D'=nul ti _sz:"3582", "2572", "2562", "357B", "3577",
"1132", "7125", "7123", "7121", "2582", "2782", "2592", "2792",
"2772", "2776", "27A2", "27A6", "2982", "2983", "29A2", "29A3",
"2992", "2993", "2972", "2973", "2A12", "8108"

; include the path to the iegd.reg file in the rel ease package

#i ncl ude

$( PLATFORM DRI VERS DI R)\ | EGD\ | EGD_10_4_ WEC7\Dri ver\i egd. reg
ENDI F WEC7_| EGD DRI VER

Edit C\WnCE700\Platform Intel _CS\Files\platformbib
a. Append the following code segment to the top of the file:

#defi ne PLATFORM DRI VERS DI R $(_TARGETPLATROOT)\src\drivers

b. Append the following code segment to the bottom of the file:

I F WEC7_| EGD_DRI VER

anal og. dI | $( PLATFORM DRI VERS_DI R)\ | EGD\ | EGD_10_4_WEC7\ Dri ver\anal og. dl | NK SHK
ddi _i egd. dI | $( PLATFORM DRI VERS_DI R)\ | EGD\ | EGD_10_4_WEC7\ Dri ver\ ddi _i egd. dl | NK SHK
I vds. dl | $( PLATFORM DRI VERS_DI R)\ | EGD\ | EGD_10_4_WEC7\ Dri ver\ | vds. dI | NK SHK

ENDI F VWEC7_| EGD_DRI VER
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6.4.3 Creating an OS Design Runtime Image

1. Start Visual Studio 2008, File -> New -> Project.
2. Select Platform Builder for CE 7.0, OS Design.

i New Project @u
Project types: Templates: NET Framework 3.5 ~

4 Visual C++ Visual Studio installed templates
ATL @OS Design
CLR
General My Templates
MEC .jSearch Online Templates...
Smart Device
Test
Win32

> Other Languages

» Other Project Types
|Platform Builder|

> Test Projects

A project for creating an embedded operating system

Name: 0OSDesign2
Location: CAWINCE700\OSDesigns -
Solution Name: 05Design2 Create directory for solution

OK H Cancel l

3. Select INTEL_CS: X86
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-Create an OS

»
4

Board Support Packages

Select one or more BSPs:

[] BSP Template : X86 Intel WECT BSP
[] Generic CEPC : x86

[T]1COP eBox-3300 : x86

INTEL_CS: X86

[] Virtual PC: x86

MNote: Only BSPs supported by installed CPUs are
displayed in the list.

< Previous

Finish Cancel

4. Select your OS design template and applications according to your project needs.

I Next =
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.
5

Design Templates

Available design templates:

3 Consumer Media Device

'

23 Enterprise Device

Small Footprint Device

-Z] Embedded Device with Silverlight XAML

A design template is a set of predefined
Catalog items.

Choose the design template that is most
closely aligned with the purpose of your
target device.

Provides the starting point for an OS design
with no Catalog items selected by default.
Possible devices range from simple
network devices with no display to
full-featured appliances with graphical
displays, Internet browsing, and rich
multimedia playback.

’ < Previous

| e mm——

Catalog items can be customized prior to image build by selecting the “Catalog

Items View” tab.
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| Device: (auto) Ether
Catalog Items View
= Filter +| [#] | <Search>

ﬁg OSDesign3 - Microsoft Visual Stud

File Edit View Project Build Debug Target Tools Test Window Help
BIRgEERg=A" - I )

[+ A = = =

S I » INTEL_CS  ~|[Platform Builder (TC »|| [ display
| (3 & 5
= 8|

-

A platform.bib | platform
~

= OSDesign3
&3 BSP
=13 Core OS

- Device Drivers

[ 3 Windows Embedded Compact

- Applications - End User

-3 Applications and Services Development
-3 Communication Services and Networking
-3 Core OS Services

-3 Device Management
- File Systems and Data Store

rem CEPC's cc
set BSP_NOCUE

»

rem CEPC's cc
rem Note: The
set BSP DISPI

m

|4 EREM enable T
rem set SYSGE
rem set SYSGE

(-3 Fonts rem set SYSGE
=-3 Graphics and Multimedia Technologies rem set SYSGE
--|_:| Audio
=Ea G ics - rem Some BIOS
cySolution Exploreﬁétalog Items ViewIQ'gClass View| Windows Embedded Events| < 1

Qutput
Show output from: Build

MBI EIEIIE

BLDDEMCO: BUILDMSG: Done Generating 05 Design Files

CEBUILD: BUILDMSG: Skipping directly to SYSGEN phase

CEBUILD: BUILDMSG: Building dep trees: winceos dcom gdiex ie7 servers shellsdk cellcore netcfv35 s
CEBUILD: BUILDMSG: Running sysgen preproc (for COMMON)

SYSGEN: BUILDMSG: Starting sysgen phase for project ( common )

SYSGEN: BUILDMSG: Found localized rescurces for Languages ( 0404 0407 0409 040c 0410 0411 0412 041

The following catalog items should be selected if you require the feature(s) to be

supported:

Features

Catalog Item Path

USB Keyboard & Mouse

Core OS\Windows Embedded Compact\Device Drivers\USB\USB
Host\USB Class Drivers\USB Human Input Device (HID) Class
Core OS\Windows Embedded Compact\Device Drivers\USB\USB
Host\USB Class Drivers\USB Human Input Device (HID) Class\USB
HID Keyboard and Mouse

USB Mass Storage

Core OS\Windows Embedded Compact\Device Drivers\USB\USB
Host\USB Class Drivers\USB Storage Class Driver

ATAPI (SATA & PATA)

Core OS\Windows Embedded Compact\Device Drivers\Storage
Devices\ATAPI PCI Support

Core OS\Windows Embedded Compact\Device Drivers\Storage
Devices\ATAPI PCI Support\Basic ATAPI PCI CD/DVD-ROM Support

Storage Manager Control Panel
Applet

Core OS\Windows Embedded Compact\File Systems and Data
Store\Storage Manager\Storage Manager Control Panel Applet

Mouse Cursor

Core OS\Windows Embedded Compact\Shell and User Interface\User
Interface\Mouse
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Features Catalog Item Path

Core OS\Windows Embedded Compact\Device Drivers\Input
PS/2 Keyboard & Mouse Devices\Keyboard/Mouse\8042 PS/2 Keyboard Mouse

Note: You can only select one. Core OS\Windows Embedded Compact\Device Drivers\Input
Devices\Keyboard/Mouse\Layout Manager

Core OS\Windows Embedded Compact\Graphics and Multimedia
Technologies\Media\Audio Codecs and Renderers\MP3 Codec

Core OS\Windows Embedded Compact\Graphics and Multimedia
Technologies\Media\Audio Codecs and Renderers\WMA Codec

Core OS\Windows Embedded Compact\Graphics and Multimedia
Technologies\Media\Audio Codecs and Renderers\Waveform Audio
Renderer

Core OS\Windows Embedded Compact\Graphics and Multimedia
Technologies\Media\Audio Codecs and Renderers\Wave/AlFF/au/snd
File Parser

Core OS\Windows Embedded Compact\Graphics and Multimedia
Technologies\Media\Audio Codecs and Renderers\MPEG-1 Layer 1 and
2 Audio Codec

For more audio codec types, please refer to MSDN for more info.

Audio Codec

Core OS\Windows Embedded Compact\Graphics and Multimedia
Technologies\Media\WMA and MP3 Local Playback

Core OS\Windows Embedded Compact\Graphics and Multimedia
Windows Media Player Technologies\Media \Windows Media Player\Windows Media Player
Applications\Windows Music Player

For more Windows Media Player option, please refer to MSDN for more
info.

Configuring OS Design

1. Select the appropriate OS design variables before initiating image compilation. Go
to the solution view, right-click the OS design that you created, select properties.
In the Property Page, set the "Configuration" drop-down box to "Active(Intel_CS
X86 Release)".

bug Target Tools Test Window Help

[“) » 4~ B~ L | b [INTEL_CS | »|Platform Builder ( TC v | [# WEC7 IEGD_ DRIVER  ~ | 531 57 35 38 |
5, 68 | INTEL_CS X86 Checked
T i INTEL_CS X86 Debug
~Start Page| INTEL CS X86 Release

Configuration Manager...

I’ % Microsoft*
-,

Visual Studio 2008

MSDN Windows Embedded CE Home

- Find the latest technical information on CE...

MSDN Windows Embedded CE Downloads

- Download current and previous critical stand-alone updates and quarterly
and annual rollups of all Windows Embedded CE updates available. For best
results, you should always have every available update set installed.

MSDN Windows Embedded CE Learn

- Learn about using Windows Embedded CE. Find resources by product version,
learning level (entry-level to advanced), and category (e.g. OS Design & Build,
Communication & Connectivity...)

Open: Project...
Create: Project...
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intel.

Use the Configuration Manager to designate "(Intel_CS X86 Release)" as the active

configuration.

Configuration Manag

Active solution configuration:

Active solution platform:

|| [INTEL_CS X86 Release

»| [Pratform Builder ( TGTCPU)

Project contexts (check the project configurations to build or deploy):

Project Configuration

Platform

0SDesignl INTEL CS X86 Release || ¥ | Platform Builder ( TGTCPU)

INTEL_C5 X86
INTEL_CS X86

<New...>
<Edit..>

Checked
Debug

INTEL CS X86 Release

Build

Debug Build Options: In the OS Design Property Page, select "Configuration
Properties”->"Build Options” in the left panel. In the right panel, check the following

build options for Intel_CS x86 Debug:

« Debug only: Enable eboot space in the memory (IMGEBOOT=1)

= Debug only: Enable KITL
= Debug only: Enable kernel debugger

Enable SMP support in the kernel (IMGMPENABLE)
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= |
OSDesign3 Property Pages LL |
Configuration: |INTEL_CS X86 Debug = | Platform: |MN/A | Configuration Manager... ]
Common Properties Bl Build Options
Configuration Propertie: Buffer tracked events in RAM Mo
General Enable eboot space in memory Yes (IMGEBOOT=1)
L I Enable event tracking during boot No
D_Ca € - Enable hardware-assisted debugging supp Mo
Build Options Enable kernel debugger Yes
Environment Enable KITL Yes
Custom Build Actions Enable profiling No
- Enable ship build No
Subprojectimage S¢| | - vy ——r—— Yes (IMGMPENABLE=1)
Flush tracked events to release directory No
Include CEPerf No (IMGCEPERF=)
Optimize run-time image size and speed Default
Write run-time image to flash memory MNo
Enable SMP support in the kernel
If the target device is a symmetric multi-processor (SMP) hardware platform, this option
a o v enables SMP suppaort in the kernel.
| OK | I Cancel l I Apply

Release Build Options: In the OS Design Property Page, select "Configuration
Properties”->"Build Options” in the left panel. In the right panel, check the following
build options for Intel_CS x86 Release:

= Enable SMP support in the kernel (IMGMPENABLE)

OSDesign3 Propel

Configuration: |Active(INTEL_CS X86 Release ~ | Flatform: |N/A - Configuration Manager... ]

Common Properties B Build Options
Configuration Propertie! Buffer tracked events in RAM No
General Enable eboot space in memory No
Enable event tracking during boot MNo
Lot;ale - Enable hardware-assisted debugging supp No
Build Options Enable kemel debugger No (IMGNODEBUGGER=1)
Environment No (IMGNOKITL=1) (=]
Customn Build Actions Enable profiling No
- | Enable ship build MNo
Subprojectimage Se| | £\ e SMP support in the kernel Yes (IMGMPENABLE-1)
Flush tracked events to release directory No
Include CEPerf MNo (IMGCEPERF=)
Optimize run-time image size and speed  Default
Write run-time image to flash memory MNo
Enable KITL

Select to enable KITL and to allow communication between the development workstation and
the target device.

I QK H Cancel H Apply
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6.4.5 Compile the OS Design

1. Go to Menu -> Build -> Build and Sysgen.
2. Go to Menu -> Build -> Make Run-Time Image
Note: You will see some warnings during the build process; this is normal.
The compiled run-time image, NK.bin, can be found under:
c: \ W NCE700\ OsSDesi gns\ OSDesi gn1\ OSDesi gn1\ Rel Dir\ I ntel _CS _x86_Rel ease

6.4.6 Loading the Runtime Image via USB

Hardware Perquisites
— USB or PS/2 Keyboard
— USB or PS/2 Mouse
— VGA display panel

— USB mass storage device (example: USB thumb drive)

Boot B10OS Configuration
— Please verify that the Board BIOs Version is CMCKG049.
— Configure Boot Option Priorities so that the USB device is Boot Option #1.

Boot Device Setup

Please follow the following instructions in the exact sequence outlined below for
successful runtime image boot.

1. Ensure your USB thumb drive is a DOS-bootable formatted.
* Launch the program “HP USB Disk Storage Format Tool”
= Under “Device”, select the appropriate USB drive
« Select the following options:
— “File system” > FAT
— “Format options” - Quick format
— “Format options” > Create a DOS startup disk
— Browse to the location of the downloaded Win 98 boot files
— Click “Start”
2. Files required to load WEC7 runtime image (nk.bin)
 himem.sys (DOS systems file)
« config.sys (DOS systems file)
« loadcepc.exe (C:\WINCE700\PLATFORM\CEPC\SRC|BOOTLOADER\DOS)

= The two DOS files can be generated by MakelmageDisk.exe located under the
following path. Please note you will need a floppy drive device.

C\ProgramFiles (x86)\Mcrosoft PlatformBuilder\7.00\cepb\utilities.
3. Copy the desired WEC7 runtime image (nk.bin) to the USB device.
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9 Qv| » Computer » Removable Disk (H:) - H Search Remov

Organize ~ Share with New folder EH
- Favorites Name ’ Date modified Type Size
B Desktop 4| HIMEM.SYS 9/30/1993 420 AM  System file 29 KB
ls Downloads B LOADCEPC.EXE 7/18/2005 10:35 A..  Application 99 KB
< Recent Places NK.bin 3/29/2011531PM  BIN File 37,169 KB
| 4 conFiGsys 7/21/2010 10:40 A..  System file 1KB
] Libraries
', Documents
& Music
-, Pictures
!, Videos

* Loading Runtime Image
— Boot up your embedded platform.

— Once DOS is loaded, issue command “loadcepc /L:800x600x16 nk.bin” at
the prompt. This will load up the WEC7 nk.bin on your embedded device.

Note: For WEC7 images not using IEGD as the graphics display driver, issue command
“loadcepc /L:640x480x16 nk.bin” at the prompt.
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7.0 Installing and Configuring Linux> OS Drivers

This describes the configuration and installation of IEGD for Linux* systems. IEGD
supports X Servers from the X.org* organization.

The Intel Linux driver is for use with the graphics core integrated into Intel chipsets
that comprise the Embedded Intel Architecture roadmap. The driver supports 8-, 16-
and 24-bit pixel depths, dual independent head configuration on capable hardware, flat
panel, hardware 2D acceleration, hardware cursor, the XV extension, and the Xinerama
extension. Stock library files, for example | i bva, can be used with IEGD.

7.1 Overview

Kernel patches, separate DRM modules, and kernel recompilation were all necessary in
previous versions of IEGD. In version 10.4, the IEGD Kernel Module (IKM) contains a
combination of the AGPGART and DRM modules which must be present for IEGD. Both
modules have been modified for the IEGD architecture and are combined with the Linux
kernel.

IEGD Linux distribution package contains drivers built for the following X Servers:
= X Server 1.5.3
= X Server 1.6.x

IEGD has been tested with the official version of these servers from the
http://www.X.org Web site and may not operate with other versions of these servers.

During the installation, the X - ver si on command returns a result indicating the
server version, not the X.org version as was done in earlier versions.

7.2 Prerequisites
The following lists the prerequisites for installing and configuring the IEGD Linux*
driver.
« Platform with supported Intel chipset.
e Platform with a minimum of 128 Mbytes.
« Resolution and timing specifications for the display devices that will be configured.

= Driver package consisting of directories and files (see the following reduced
samples, which are located under the IEGD Li nux directory).
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Note: In the following, “Xor g- xserver 1.5. 3/ is an example X Server version that should

be replaced with the version to be used.

— Docunent s/ Rel not es
Docurent s/ User sCui de. pdf
Docunent s/ Xor g- xserver 1.5.3/iegd. 4
Docurent s/ Xor g- xserver 1.5. 3/1ntel Escape. 3x

—Li cense/ Li cense. t xt

—Driver/<xserver name>/iegd drv.o (or iegd drv.so for Xorg

7.0)
Driver/<xserver nane>/1ibXl i bXi egd_escape. a

Driver/<xserver nane>/libXi egd_escape.so0.2.0.0

Driver/<xserver nane>/iegd_escape.h
Driver/<xserver nane>/|vds. so
Driver/<xserver nanme>/tv.so

= Linux kernel header package for active running kernel.
—Direct Rendering support enabl ed.

« Other system capabilities
— | EGD Kernel Mdule for GART and DRM pat ches

= System administration privileges.

7.2.1 Supported Hardware

IEGD supports the following chipsets with integrated graphics:
< Intel® Atom™ Processor 400 and 500 Series
« Intel® Q45/G41/G45 Express chipset
< Intel® GM45/GL40/GS45 Express chipset
« Intel® System Controller Hub US15W/US15WP/WPT chipset
- Intel® Q35 Express chipset
- Mobile Intel® GLE960/GME965 Express chipset
- Intel® Q965 Express chipset
- Mobile Intel® 945GSE Express chipset
- Mobile Intel® 945GME Express chipset
< Intel® 945G Express chipset
- Intel® 915GV Express chipset
- Mobile Intel® 915GME Express chipset
- Mobile Intel® 910GMLE Express chipset
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7.3

Note:

7.3.1

Note:

April 2011

Installation

Refer to Section 1.7, “Downloading IEGD and Video BIOS” on page 22 for instructions
on obtaining the software. You can then install IEGD by executing the instructions for
your specific Linux distribution found in the following sections:

e “Linux Installer Overview”

= “Installing Fedora 10” on page 163

* “Installing Moblin 2.1 1VI (for Intel® US15W only)” on page 166
Linux versions of IEGD do not exist separately. You must use CED on a Windows system
to build a Linux driver version of IEGD and then transfer it to the Linux system for

installation. If you use a Linux distribution different from this list, you may need to
adapt the instruction steps.

Linux Installer Overview

The Linux installer does the following:

= Automatically copies all appropriate IEGD files for detected kernel version and X
Server.

= Invokes the Intel Kernel Module (IKM) to patch the kernel.

= Runs AGP and DRM tests to make sure IKM was installed correctly.
- Invokes nodpr obe to enable IEGD module.

« Creates a shortcut to the IEGD GUI on the desktop.

= Supports uninstallation of IEGD.

The Linux Installer script is located in a compressed tarball (TGZ file) in the path,
|EGD 10 4 Linux/Utilities/install.sh.

After extracting everything from the TGZ file, to execute the installer, change to the
directory containing the installer and run the following command:

.Zinstall.sh

To uninstall the IEGD files, run the following command:
.Zinstall.sh -u

The IEGD Linux Installer does not support all distributions. You may have to do a
manual installation if your distribution is not supported. If an unsupported distribution
is detected by the Linux installer, you have the option to continue the installation
manually.
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Installation Steps

1.
2.

3.

Log into a system administration account.
Untar the driver package to a convenient location.
tar -xvzf <driver package.tgz>

This creates a directory structure in the directory where you extracted the . t gz file
and contains the following directories:

— I EGD_10_4_Li nux - Contains the Documents, Driver, License, IKM, and
Utilities subdirectories.

= The Driver directory contains subdirectories for the supported versions of the
X.org X Servers. This directory contains nan pages for IEGD.

= The Documents directory contains the release notes.

« The License directory contains the license for the IEGD release.

- The Utilities directory contains IEGD utilities, including the i egdgui runtime
configuration utility.

« The IKM directory contains files for patching the Linux kernel AGPGART
module.

Invoke the Linux installer using the command ./install.sh from the
| EGD 10 4 Linux/Utilities folder. If successful, skip to step 11.

Note: If the installer does not work, use the following manual install steps.

4.

Note: For

Check the version of the X Server your system is running. Type the following
command:

X -version

Fedora 7 (F7), the result from this command is 1.3.

Copy the IEGD binary, i egd_drv. o (ori egd_drv. so), from the

| EGD_10_4_Li nux/driver/<xserver nane> directory to the X Server's

nodul es/ dri ver s directory.

For F7 (X Server 1.3-based distribution), the default location is / usr/1i b/ xor g/
nodul es/ dri vers. This location can vary by distribution so check your system for
the proper path.

cd IEGD_10_4_Linux/driver/Xorg-xserver-1.3

cp iegd_drv.so Zusr/lib/xorg/modules/drivers

. Copy the necessary port driver files (*.so files in the | EGD_10_4 Li nux/dri ver/

<xserver nane> directory) to the X Server | i b/ nodul es directory. The default
installation location is / usr/ | i b/ xor g/ nodul es. This location can vary, so check
your system for the proper path. After the required port drivers have been copied,
you can specify them in the PortDrivers option in the Device section of the config
file. For more information on specifying the PortDrivers option, refer to Table 44,
“Supported Driver Options” on page 183. For example, to copy all the port drivers
use the following command:

cp *.so Zusr/lib/xorg/modules

. Copy the escape control library | i bXi egd_escape. so. 2. 0. 0 from the

| EGD 10 _4 Li nux/driver/<xserver name=> directory to the X Server library
directory. The default installation location is / usr/ | i b. For example,

cp libXiegd_escape.so0.2.0.0 Zusr/lib
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7.3.2

Note:

Notes:

Note:

April 2011

8. In the X Server library directory, create symbolic links for the escape library
aliases:

cd Zusr/lib

In -sfv libXiegd_escape.so0.2.0.0 libXiegd_escape.so
In -sfv libXiegd_escape.s0.2.0.0 libXiegd_escape.so.2
Idconfig

9. From the X Server directory you are using, unzip the i egd. 4. gz file and copy the
driver man page, i egd. 4, to the nan/ nan4 directory. The default installation
location is / usr/ shar e/ man/ man4. This location can vary by distribution so
check your system for the proper path. For example, for Fedora 7,

cd IEGD_10_4_Linux/driver/Xorg-xserver-1.3
cp iegd.4.gz /usr/share/man/man4
cp iegd_escape.3x.gz /usr/share/man/man3x
10. Execute the following commands:
cd IEGD_10_4_Linux/1KM
.Zinstall.sh
(Note: if a permissions error is displayed, do a chmod +x install.sh)
modprobe iegd_mod

11. Modify your xor g. conf file to include a device section for this driver and a Monitor
section for your display. See Section 7.6.1, “Configuration Overview” on page 176
for details on the driver configuration and the list of supported options. The default
installation location for this file is / et ¢/ X11.

12. Reboot

Installing Fedora 10

To install IEGD v10.4 on Fedora 10, use the following steps:
* “Installation Steps” on page 164
e “OpenGL Installation” on page 193

Before installing Fedora, determine whether you need to do either or all of the
following:

« Disable SELinux security to allow IEGD to load. To disable it, use the Security
application in X. If you do not disable SELinux security, you will need to configure
SELinux to allow IEGD to operate.

« Disable AIGLX because IEGD does not support or work with it. To disable AIGLX,
add the Option “AIGLX” “FALSE” command to the xor g. conf file in the
ServerFlags section.

There are known bugs in the X.org X Server 1.5.3 version used by Fedora 10. The bugs
affect OpenGL applications.

Without applying the work-around below, many OpenGL applications will not display
properly and display only a blank (black) window.

A simple workaround, described below, is needed for distributions using a 1.5.x version
of the X Server, however it does not apply to 1.6.0 version of the X Server.

Workaround for AIGLX and X Server version 1.5.x

This workaround applies to the two previous bullets above.
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In the xorg.conf file, set the “GlIxVisuals” option to “all.” This goes in the ServerFlags
section of the file, as shown in the following example:

Note:

IEGD—Installing and Configuring Linux* OS Drivers

Section "ServerFl ags"
Option "X neranma" "Fal se”
Option "Al I owbuseOpenFai | " "1"
Option "Bl ankTi ne" "0"

Option "AlGLX" "Fal se"
Option "d xVisual s" "all"
EndSecti on

Installation Steps

1.
2.

For

Log into a system administration account.

Extract the driver package from the compressed tar (TGZ) file to a convenient
location. For example, you may want to collect all IEGD software into a
subdirectory under one directory in / et ¢/ X11:

cd Zetc/X11
mkdir iegd
cd iegd
tar -xvzf <driver package.tgz>
This creates a subdirectory structure in the directory where you extracted the .tgz
file containing the following directories:
— I EGD_10_4_Li nux - Contains the Documents, Driver, License, IKM, and
Utilities subdirectories.

= The Driver directory contains subdirectories for the supported versions of the
X.org X Servers. This directory contains nan pages for IEGD.

The Documents directory contains the release notes.

The License directory contains the license for the IEGD release.

The Utilities directory contains IEGD utilities, including the i egdgui runtime
configuration utility.

The IKM directory contains files for patching the Linux kernel AGPGART
module.

. Check the X Server version your system is running. Type the following command:

X -version

Fedora 10, the server version this command reports is 1.5.3.

. Before installing, if you have a working xor g. conf file using another driver, such

as “vesa,” consider starting X (startx), opening a terminal, and running the
glxgears program for half a minute or so. This program displays rotating gears
using OpenGL and gives a frame rate average for the animation. After installing
IEGD, comparing this “before picture” frame rate could be informative.

Copy the IEGD binary, i egd_drv. so from the | EGD_10_4_Li nux/dri ver/
<xserver nane> directory to the X Server's nodul es/ dri ver s directory.

For F10 (X Server 1.5.3 based distribution), the default location is / usr/1i b/

xor g/ modul es. This location can vary by distribution so check your system for the
proper path. You can discover your system's setting by running the command

X -showDefaultModulePath and also checking your current / et ¢/ X11/

xor g. conf to see whether a “ Files” section has changed the default ModulePath.
cd IEGD_10_4 Linux/driver/Xorg-xserver-1.5.3

cp -p iegd_drv.so Zusr/lib/xorg/modules/drivers

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS

User’s Guide
164

April 2011
Document Number: 274041-032US



m ®
Installing and Configuring Linux* OS Drivers—IEGD l n tel ’

Note: Using “cp -p” preserves the original files' permissions into the copies.

6. Copy the necessary port driver files (some, not all, of the *.so files in the
| EGD 10_4 Linux/driver/<xserver name> directory) to the X Server | i b/
nodul es directory. After the required port drivers have been copied, you can
specify them in the PortDrivers option in the Device section of the config file. For
more information on specifying the PortDrivers option, refer to Table 44,
“Supported Driver Options” on page 183. For example:

cp -p {analog,hdmi,lvds,sdvo,softpd,tv}.so Zusr/lib/xorg/modules

7. Copy the escape control library | i bXi egd_escape. so. 2. 0. 0 from the
| EGD 10 4 Linux/driver/<xserver namnme> directory to the X Server library
directory. The default installation location is / usr/ | i b. You can see your system's
setting by running the X -showDefaultLibPath command.

cp -p libXiegd_escape.s0.2.0.0 Zusr/lib

8. Copy the driver man pages:

cp -p iegd.4.gz /usr/share/man/man4

cp -p iegd_escape.3x.gz Zusr/share/man/man3x

If you want to install OpenGL, add the following command:

cp -p iegd_dri.so Zusr/lib/dri

— For OpenGL pick only one of the following link commands according to your
chipset, then copy what the link points to into the library directory:
In -s libGL_ga.s0.1.2 libGL.s0.1.2 (only for US15W chipset)

In -s libGLgn3.so libGL.s0.1.2 (only for 910/915/945/Intel Atom Processor
400 and 500 series)

In -s libGLgn4.so libGL.so0.1.2 (only 965/GM45 chipsets)
cp -p libGL.so.1.2 Zusr/lib (answer y to the overwrite query)

Note: Using “In -s” makes a symbolic link to a file, which “In -I” (long listing) will reveal in the
future.
— For OpenGL/ES add the following commands:
cp -p lib{EGL,GLES}* Zusr/lib
cp -p egl_*dri.so Zusr/lib
9. In the library directories, create symbolic links for the library aliases that need
special handling and notify the linker of the library files' locations:
cd Zusr/lib
In -s libXiegd_escape.s0.2.0.0 libXiegd_escape.so
In -sf libGL.so.1 libGL.so
cd /lib
In -s libexpat.so.1.5.2 libexpat.so0.0
Idconfig
10. Install IKM and add the Xorg file. The install.sh script and another script it uses are
missing execute permissions. Run the following commands:
cd Zetc/X11/iegd/IEGD_10_4 Linux/IKM
chmod +x install.sh kernelchecker_tests/ikmchecker.sh
Zinstall.sh  (Answer y to the install module query)
depmod -ae
modprobe iegd_mod

11. Reboot.
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12. After reboot:

a. LIBGL_DEBUG=VERBOSE glxinfo

The result of this command provides information about the OpenGL
environment.

b. glxgears

The result of this command displays spinning gears. Let it run for half a minute
or so to see the frame rate. Compare this rate with the rate from before IEGD
was installed.

c. export _GL_FSAA MODE=4 # enable MSAA
export _GL_FSAA_MODE=0 # disable MSAA
export _GL_FSAA_MODE=1 # alternate disable MSAA

These environment variable settings enable or disable Multi-Sample Anti-
Aliasing (MSAA) in OpenGL/ES on the Intel US15W. Consider putting your
default setting into a system-wide startup script, such as /etc/profile.d/
opengl es.shorin/etc/bashrc.

7.3.3 Installing Moblin 2.1 1VI (for Intel® US15W only)

There are two ways to get IEGD on Moblin:
= Install the pre-integrated Moblin image (see Section 7.3.3.1)
OR
= Manually install IEGD on Moblin by doing the following:
— “Preparing for the Intel Embedded Graphics Driver Installation”
— “Installing the Intel Embedded Graphics Driver (IEGD) for Moblin 2.1”

7.3.3.1 Install the Pre-integrated Moblin Image

1. Download the pre-integrated Moblin image from the moblin.org site at
http://moblin.org/projects/ivi

2. Follow the installation directions at moblin.org to create a live USB flash image and
install on a hard disk.

7.3.3.2 Manually Installing IEGD

1. Download and install the standalone Moblin image with open source VESA driver.
This image is available from Moblin.org at: http://moblin.org/projects/2.1-ivi-fc-
release.

2. Follow the installation directions at moblin.org to create a live USB flash image and
install on a hard disk.
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7.3.3.3 Preparing for the Intel Embedded Graphics Driver Installation

Proceed with the following installation steps.
1. Log in as SuperUser.

2. Edit gr ub. conf and comment out the line with splash screen:
vi /boot/grub/grub.conf

This step is recommended so that the system can be debugged instead of
remaining stuck at the splash screen or blank screen.

3. Edit the i ni t t ab file using the following command and change the default value
from 5 to 3:
vi /Zetc/inittab

7.3.3.4 Installing the Intel Embedded Graphics Driver (IEGD) for Moblin 2.1

1. Untar the driver package to a convenient location using the following command:

tar -xvzf <driver package.tgz>

This creates a directory structure in the directory where you extracted the .tgz file.
It contains the following directories:

— I EGD_10_4_Li nux - Contains the Documents, Driver, License, IKM, and
Utilities subdirectories.
= The Documents subdirectory contains the release notes for IEGD.
= The Driver directory contains subdirectories for the supported versions of the
X.org X Servers.
The License directory contains the license for the IEGD release.
The Utilities directory contains IEGD utilities, including the i egdgui runtime
configuration utility.
The IKM directory contains files for patching the Linux kernel AGPGART
module.

2. Verify the version of the X Server your system is running using the following
command:

X -version

Note: For Moblin 2.1, the result from this command should be 1.6.4.901.

3. Copy the IEGD binary, i egd_drv. o (or i egd_drv. so), from the
| EGD 10 _4 Linux/driver/<xserver name_versi on> directory to the
X server's nodul es/ dri vers directory using the commands below. For Moblin
2.1 (X Server 1.6-based distribution), the default location is / usr/ | i b/ xor g/
nmodul es/ dri vers.

Note: The default location can vary by distribution so check your system for the proper path.

cd IEGD_10_4 Linux/driver/Xorg-xserver-1.6.4.901
cp iegd_drv.so Zusr/lib/xorg/modules/drivers
cp iegd_drv_video.so Zusr/lib/xorg/modules/drivers

cp lvds.so Zusr/lib/xorg/modules
cp sdvo.so Zusr/lib/xorg/modules

cp iegd_dri.so Zusr/lib/dri
cp libGL_ga.so0.1.2 Zusr/lib
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Note:

Note:

Note:

cp libva.s0.0.29.0 Zusr/lib
cp libXiegd_escape.so.2.0.0 Zusr/lib

cp libEGL.s0.1.0 Zusr/lib
cp libGLESv1l_CM.s0.1.1.0 Zusr/lib
cp libGLESV2.50.2.0.0 Zusr/lib
cp egl_xdri.so Zusr/lib
cp egl_iegd_dri.so Zusr/lib/dri
4. In the lib directory, create symbolic links for the following aliases:
cd Zusr/lib

In -sfv libXiegd_escape.s0.2.0.0 libXiegd_escape.so
In -sfv libXiegd_escape.s0.2.0.0 libXiegd_escape.so.2

In -sfv libva.s0.0.29.0 libva.so0.0.29
In -sfv libva.s0.0.29.0 libva.so.0
In -sfv libva.s0.0.29.0 libva.so

In -sfv libGL_ga.so0.1.2 libGL.so
In -sfv libGL_ga.so0.1.2 libGL.so0.1
In -sfv libGL_ga.s0.1.2 libGL.s0.1.2

In -sfv libEGL.s0.1.0 libEGL.so
In -sfv libEGL.s0.1.0 libEGL.so0.1

In -sfv libGLESv1l CM.s0.1.1.0 libGLESv1l CM.so.1
In -sfv libGLESv1l CM.s0.1.1.0 libGLESv1l_CM.so
In -sfv libGLESV2.50.2.0.0 libGLESv2.s0.2.0

In -sfv libGLESV2.50.2.0.0 libGLESv2.s0.2

In -sfv libGLESV2.50.2.0.0 libGLESv2.s0

cd /lib

In -sfv libexpat.s0.1.5.2 libexpat.so.0
Idconfig

If an error is displayed, “command not found” then use /sbin/ldconfig in place of the
Idconfig command above.
5. Execute the following commands:

cd IEGD_10_4 Linux/IKM

.Zinstall.sh

(Answer y to the install module query)

If a permissions error is displayed, do a chmod +x install.sh or try using the
command sudo bash ./install.sh

modprobe iegd_mod

If an error is displayed, “command not found” then use /sbin/modprobe iegd_mod
in place of the command above.
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6. Modify your xor g. conf file to include a device section for this driver and a monitor
section for your display.

The default installation location for this file is / et ¢/ X11.

Note: You need to use the Configuration EDitor tool (CED) to create an IEGD compatible
xor g. conf file that correctly uses IEGD as the driver and sets the IEGD configuration
properly. See “Platform Configuration Using CED” on page 31 for details.

7. Reboot.

7.3.3.5 Known Issues

If you encounter text corruption, please set your default color depth to 24-bit in the
screen section in the xor g. conf. See “Screen Section” on page 182 for details.

7.4 IKM Patch Instructions

The IKM process is designed to replace the need to patch your kernel GART and DRM.

See also the following topics:
+ “Finding and Installing the Kernel Source (Headers)”
* “Installing IKM with Fedora”
e “Using the IEGD Kernel Module”
= “Linux Installer IKM Validation”
e “Uninstalling the IKM”

7.4.1 Finding and Installing the Kernel Source (Headers)

= Building the IKM requires kernel headers and the kernel config file for the kernel
the IKM will be created for.

« KERNEL_VERSION is the output of the command uname -r

« If you use a kernel from your distribution you will typically have a package with all
the files required to build kernel modules for your kernel image.

— On Fedora and compatibles this is the ker nel - devel package. Or if you run
ker nel - snp or ker nel - xen, you need ker nel - snp- devel or ker nel -
xen- devel , respectively.

— In some distributions (e.g., Fedora) the installation of the ker nel - devel /
ker nel - header s package will be a newer version than the one you currently
run. In such a case, you may need to upgrade the kernel package itself and
reboot.

— If you update the kernel you may also need to edit / et ¢/ gr ub. conf (a
symlink for / boot / gr ub/ gr ub. conf, also known as / boot / gr ub/
nmenu. | st) to put the new kernel into the boot list. After validating the new
kernel, change the “default” setting to point to the new kernel entry in the boot
list, or change the new kernel's listing to the first position and leave the setting,
“default=0".
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7.4.2 Installing 1KM with Fedora
This section can be used if you are trying to get a non-supported LINUX distribution
running with IKM. Fedora 10 is not supported for these instructions.

1. Install ker nel - $ARCH- devel . The version of the package must be the same as
the running kernel. Replace $ARCH with architecture of the kernel (e.g., smp).

Install Ker nel -devel from the CD/DVD or through the yumutility.

3. Install the kernel source for the version you are running by choosing one of the
following methods.

— If you are using a CD or DVD, search for the RPMpackage for ker nel - $ARCH-
devel and install using

rpm -ivh kernel-$ARCH-devel
— For the yumutility, type the following command:

N

yum install kernel-devel

This will install ker nel - devel and resolve dependencies. Note that, as stated
earlier, ker nel - devel that is installed through this method might not be the
same version as a running kernel. In this case IKM compilation might be
successful, however, when trying to insert it into the running kernel,
modprobe/insmod will produce an error. The solution is to upgrade the
kernel-package itself and reboot to make the Linux* OS run the updated
kernel.

4. (Optional) Hardlink is a utility that consolidates duplicates files in one or more
directories by traversing the directories and searching for duplicate files. When
Hardlink finds duplicate files, it uses one of them as the master, removes all other
duplicates, and places a hardlink for each one pointing to the master file.

Note: Hardlink is not necessary for IEGD installation. If you cannot download Hardlink from
the link below, you can skip this step without affecting the installation outcome.

Download Hardlink from the Fedora site:

http://archive.fedoraproject.org/pub/archive/fedora/linux/core/5/i386/0s/Fedora/
RPMS/hardlink-1.0-1.21.2.i386.rpm

5. Install Hardlink using one of the methods described below.
— Run the following command:
rpm -ivh hardlink-1.0-1.21.2.i386.rpm

— Run the following command through yum utility, making sure the computer is
connected to the Internet:

yum install hardlink

Hardlink is now installed and will resolve any dependencies.
6. Compile the module using the following commands:

cd IEGD_10_4_Linux/1KM

Zinstall.sh

(Answer y to the install module query)

depmod -a

modprobe iegd_mod

7. Modify your xorg.conf file to include a device section for this driver and a Monitor
section for your display. See Section 7.6.1, “Configuration Overview” on page 176
for details on the driver configuration and the list of supported options. The default
installation location for this file is / et ¢/ X11.
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8. Reboot.

At this point, when X Windows starts, it should be using IEGD as the driver. To verify
this, you can check your Xorg log, or run the i egdgui utility found in the Utilities

directory.
Note: You may need to set the i egdgui file properties to be executable before it will run.
7.4.3 Using the IEGD Kernel Module
Note: Run this after adding the IEGD components and updating the symbolic links in the
Linux* OS.

An installation script is provided that generates the Makefile together with the
compilation environment for that particular kernel or distro. To install the IKM, run the
shell script provided:

cd IEGD_10_4_Linux/IKM
Zinstall.sh
(Answer y to the install module query)
(Note: if a permissions error is displayed, do a chmod +x install.sh)

The installation script detects the kernel version and points to the proper header files
location before creating the Makefile. The script then calls the Make program to start
the compiling process. After compiling is complete, the script tries to install the IKM. If
the script is run as a normal user, it prompts for the superuser password before copying
the generated file, and then runs a depmod -a command to resolve module
dependencies.

To insert the module into the kernel, run
modprobe iegd_mod

This will load all the modules that iegd_mod depends on before loading iegd_mod itself.

IKM installation requires a matching kernel source tree and a working Linux build
system. Some of the programs require additional libraries.

7.4.4 Linux Installer IKM Validation

The Linux Installer also validates the IKM installation using AGP and DRM tests to verify
that it is installed and working correctly, as described below.

7.4.4.1 AGP Test

The AGP test opens the AGPGART component and then communicates using IOCTLs to
ensure that the AGP portion of the IKM works.

You may see “Error on AGPIOC_BIND. Trying new address for bind 8000.” This is OK.
The validation test is looking for unused memory. If an actual error occurs, the script
test will immediately exit.
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DRM Test
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The DRM tests work similarly. It is a comprehensive set of tests to verify the
functionality of all device file interfaces. The test opens the DRM and communicates
using the I0CTLs to ensure that the DRM portion of the IKM works.

Compilation for AGP

cd ...Z/IEGD_10_4_Linux/ZIKM/Zagp
gcc —o agp_test agp_test.c

Compilation for DRM

cd ...Z/IEGD_10_4_Linux/ZIKM/drm
gcc —o drm_test drm__test.c

Execution

Optional parameter —v [verbose mode].

AGP
./agp_test

DRM
./drm_test

Kernel Checker

The kernel checker ensures that the Kernel API that IKM depends on exists.

When you runi nstal | . sh it calls the i knthecker . sh, which is found in the

ker nel checker _t est s folder. Next, you see the message, “Checking kernel
dependencies ...” After executing the script a bui | d. | og file in the

ker nel checker t est s folder contains the results of the compilation. If an error
occurred there will be an error. | og file appears in that folder and the error will
display on the console. The APIs that the Linux installer checks for are shown in tables

35 through 43.

Memory Management Functions

S.No APIS Header Files
1 viree <linux/vmalloc.h>
2 kfree <linux/slab.h>
3 alloc_pages <linux/gfp.h>
4 __get_free_pages <linux/gfp.h>
5 free_pages <linux/gfp.h>
6 kmalloc <linux/slab.h>
7 do _munmap <linux/mm.h>
8 do_mmap <linux/mm.h>
9 get_page <linux/mm.h>
10 put_page <linux/mm/h>
11 page_mapcount <linux/mm.h>
12 memset <linux/string.h>
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Table 36. PCI Related Routines

S.No

APIS

Header Files

pci_save_state

<linux/pci.h>

pci_restore_state

<linux/pci.h>

pci_find_capability

<linux/pci.h>

pci_get_device

<linux/pci.h>

pci_dev_driver

<linux/pci.h>

pci_register_driver

<linux/pci.h>

pci_unregister_driver

<linux/pci.h>

pci_dev_put

<linux/pci.h>

Ol N|JoO|O| M| W[N] PR

pci_assign_resource

<linux/pci.h>

iy
o

pci_enable_device

<linux/pci.h>

[y
=

pci_read_config_dword

<linux/pci.h>

[
N

pci_set_drvdata

<linux/pci.h>

[y
w

pci_read_config_word

<linux/pci.h>

=
N

pci_write_config_dword

<linux/pci.h>

[y
(&)

pci_read_config_byte

<linux/pci.h>

[y
[}

PCI_FUNC

<linux/pci.h>

[y
~

pci_write_config_word

<linux/pci.h>

[y
[ee)

pci_resource_start

<linux/pci.h>

Table 37. 1/0 Functions

S.No APIS Header Files
1 printk <linux/kernel.h>

2 readl| <asm/io.h>

3 writel <asm/io.h>

4 readb <asm/io.h>

5 iowrite32

6 ioread32

7 iounmap <asm/io.h>

8 ioremap <asm/io.h>
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Table 38. Synchronization Functions
S.No APIS Header Files
1 atomic_dec <asm/atomic.h>
2 set_bit <asm/bitops.h>
3 spin_lock_irgsave <linux/spinlock.h>
4 spin_lock_irgrestore <linux/spinlock.h>
5 up_write <linux/rwsem.h>
6 down_wite <linux/rwsem.h>
7 mutex_lock <linux/mutex.h>
8 mutex_unlock <linux/mutex.h>
9 atomic_add_negative <asm/atomic.h>
10 atomic_inc <asm/atomic.h>
11 spin_lock <linux/spinlock.h>
12 spin_unlock <linux/spinlock.h>
13 lock_kernel <linux/smp_lock.h>
14 unlock_kernel <linux/smp_lock.h>
15 down
16 up
Table 39. Page Related Functions
S.No APIS Header Files
1 virt_to_page <asm/page.h>
2 pmd_offset <asm/pgtable-3level.h>
3 pud_none <asm/pgtable-3level.h>
4 pte_none <asm/pgtable-3level.h>
5 pte_clear <asm/pgtable-3level.h>
6 pte_unmap <asm/pgtable.h>
7 pte_offset_map <asm/pgtable.h>
8 pgd_offset <asm/pgtable.h>
9 SetPagelLocked <linux/page-flags.h>
10 unlock_page <linux/pagemap.h>
11 SetPageReserved <linux/page-flags.h>
12 ClearPageReserved <linux/page-flags.h>
13 io_remap_pfn_range <asm/pgtable.h>
14 copy_page <asm/page.h>
15 pte_page <asm/pgtable-3level.h>
16 pmd_none <asm/pgtable.h>
17 change_page_attr <asm/cacheflush.h>
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Table 40. Linked Lists

S.No APIS Header Files
1 list_add <linux/list.h>
2 list_del <linux/list.h>

3 list_for _each <linux/list.h>

Table 41. Linux Driver Model Specific

S.No APIS Header Files
1 module_init <linux/init.h>
2 module_exit <linux/init.h>

Table 42. CPU/Cache

S.No APIS Header Files
1 rdmsr <asm/msr.h>
2 wrmsr <asm/msr.h>
3 on_each_cpu <linux/smp.h>
4 boot_cpu_has <asm/cpufeature.h>
5 flush_tlb_all <asm/tlbflush.h
6 wbinvd
7 wmb
8 virt_to_phys
9 global_cache_flush

Table 43. User Access
S.No APIS Header Files
1 copy_from_user <asm/uaccess.h>
2 copy_to_user
7.5 Uninstalling the IKM

To uninstall the IKM, run the install script described in Section 7.4.3 on page 171 with
following argument:

.Zinstall.sh uninstall

This deletes the IKM file from kernel module location and invokes depmod -a to
resolve dependencies for other module. A reboot might be required because IKM
cannot be removed through the r mod utility if a previous AGPGART is part of the
kernel image.
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7.6

7.6.1

7.6.2

7.6.3

Configuring Linux®*

This section describes how to edit the Linux X Server configuration file for use with
IEGD.

The Intel Linux driver is for use with the integrated graphics of Intel chipsets on the
Embedded Intel Architecture roadmap. The driver supports 8-, 16- and 24-bit pixel
depths, dual independent head setup on capable hardware, flat panel, hardware 2D
acceleration, hardware cursor, the XV extension, and the Xinerama extension.

Configuration Overview

IEGD auto-detects all device information necessary to initialize the integrated graphics
device in most configurations. However, you can customize the IEGD configuration for
any supported display by editing the X Server’s configuration file, xor g. conf . Please
refer to the Xor g(5x) man page for general configuration details. This section only
covers configuration details specific to IEGD.

To configure IEGD for the Linux* OS, you must edit the X server’s configuration file.
You can either edit the configuration directly or you can use CED to create
configurations that must then be copied into the configuration file. Even if you use CED
to create a configuration, you must still edit the Linux configuration file.

Linux* OS Configuration Using CED

You can configure the Linux* driver settings using CED as described in Section 3.0,
“Platform Configuration Using CED” on page 31.

The output file (your bui | dnanmeher e. x) from CED contains the settings required to
configure IEGD for Linux systems and can be pasted into the appropriate sections of
the xor g. conf file.

Editing the Linux* OS Configuration File Directly

Instead of using the CED, you can edit the xor g. conf file directly. The following
procedure outlines the steps to follow when editing the Linux* configuration file.
Section 7.6.4, “The Linux* OS Configuration File” on page 177 provides details on each
section of the configuration file.

1. Log in as root and open the configuration file for editing. The configuration file is
typically located in the / et ¢/ X11 directory but may be located elsewhere on your
system.

2. In the Devi ce section of the configuration file, enter the appropriate information
for your driver. The configuration file must have at least one Devi ce section. The
Devi ce section lets you define information about IEGD. You can use a single
Devi ce section for single, twin, or clone configurations. For Dual Independent
Head configurations, you must specify a second Devi ce section.

3. In the Scr een section, enter information for each display in your configuration.
The configuration file must have at least one Scr een section. The Scr een section
binds a Devi ce with a Moni t or and lets you define resolution modes for the
display. The Screen section is referenced in the Ser ver Layout section of the
configuration file.

4. In the Moni t or section, define monitor specifications and timings that will be used
for the display. You must have a Moni t or section defined for each display in your
configuration. The Moni t or section is referenced by the Scr een section.
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5. Save your changes to the file. For systems booted to run level 3, startx to restart.
For systems booted to run level 5, kill X (Ctrl-Alt-Backspace) to restart. Reboot if
necessary.

7.6.4 The Linux* OS Configuration File

To configure IEGD for use with the Linux* OS, you must edit the Linux configuration file
(xor g. conf ). There are several sections within the configuration that must be edited
or created, including:

(when configuring DIH)

(when configuring Xinerama)

The above Sections are described following the sample file. Please see the xor g. conf
man pages for complete details.

Figure 34. Example xorg.conf File
#it
## X Config options generated from CED
## x11 conf skel eton
## Driver Ver=
#it

Section "Screen"

Identifier "ScreenQ"
Devi ce "Intel _I EGD-0"
Moni t or " Moni t or 0"
Def aul t Depth 24
SubSecti on "Di spl ay"
Dept h 24
Mbdes "1024x600"
EndSubSecti on
EndSecti on

Section "Mnitor"

Identifier " Moni t or 0"

Hori zSync 30.0 - 75.0

Vert Refresh 50.0 - 75.0

Opti on "dpns"
EndSecti on

Section "Mnitor"

Identifier "Moni torl"

Hori zSync 30.0 - 75.0

Vert Refresh 50.0 - 75.0

Option "dpns"
EndSecti on

# Primary (First/only) display
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Section "Device"
I dentifier
Driver
Vendor Nane
Boar dNane
Busl D
Screen
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option
Option

EndSecti on

IEGD—Installing and Configuring Linux* OS Drivers

"Intel _| EGD-0"
"i egd"
"Intel (R) DEG'
"Enbedded G aphics"
"0:2:0"
0
" Pcf Ver si on" "1792"
"Configld" "1

"ALL/ 1/ nane" "di h965"

"ALL/ 1/ General / Port Order" "42000"

"ALL/ 1/ Gener al / Di spl ayConfig" "8"
"ALL/ 1/ Gener al / Di spl ayDetect” "0"

"ALL/ 1/ General / Cl oneRefresh" " 60"
"ALL/ 1/ General / Cl oneW dt h" "1280"
"ALL/ 1/ General / O oneHei ght" "1024"

"ALL/ 1/ Port/ 4/ Gener al / nanme"

"ALL/ 1/ Port/ 4/ Gener al / Edi dAvai | "
"ALL/ 1/ Port/ 4/ Gener al / Edi dNot Avai | "
"ALL/ 1/ Port/ 4/ General / Rotati on"
"ALL/ 1/ Port/ 4/ General / Edi d"

"ALL/ 1/ Port/ 4/ Fpl nf o/ Bkl t Met hod"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Pi xel O ock"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Hor zActi ve"
“ALL/ 1/ Port/4/Dtd/ 1/ Hor zSync"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Hor zSyncPul se"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Hor zBI ank"
"ALL/ 1/ Port/4/Dtd/ 1/ Vert Active"
"ALL/ 1/ Port/4/Dtd/ 1/ Vert Sync"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Vert SyncPul se"
“ALL/ 1/ Port/4/Dtd/ 1/ Vert Bl ank"
“"ALL/ 1/ Port/ 4/ Dtd/ 1/ Fl ags"

“"ALL/ 1/ Port/ Al Attr/27" "o"
"ALL/ 1/ Port/ 4/ Attr/ 26" "ign
“"ALL/ 1/ Port/ 4/ Attr/ 60" "t

"ALL/ 1/ Port/ 2/ Gener al / nanme"

“ALL/ 1/ Port/ 2/ Gener al / Edi dAvai | *
"ALL/ 1/ Port/ 2/ Gener al / Edi dNot Avai | "
"ALL/ 1/ Port/ 2/ General / Rotati on"
"ALL/ 1/ Port/ 2/ Gener al / Edi d"
"PortDrivers" "l vds sdvo"

Section "ServerLayout"

Identifier

Screen 0

Screen 1
# | nput Devi ce
# | nput Devi ce
# | nput Devi ce
EndSecti on

"Default Layout"

"Screen0" 0 O

"Screenl" RightOF "Screen0"
"Mouse0" " CorePointer"
" Keyboar d0" " Cor eKeyboard"
"Devl nput M ce" "SendCoreEvents"
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7.6.4.1

April 2011

Section "Screen"

Identifier " Screenl”

Devi ce "Intel _| EGD-1"

Moni t or " Moni t or 1"

Def aul t Depth 24

SubSecti on "Di spl ay"

Dept h 24

Mbdes "1280x1024" "1024x768"
EndSubSecti on

EndSecti on

# Secondary (for dual -head only) display
Section "Device"

Identifier "Intel _I| EGD 1"

Driver "iegd"

Vendor Nanme "Intel (R) DEG'

Boar dNane " Enbedded Graphics"

Busl D "0:2:0"

Screen 1

Option " Pcf Ver si on" "1792"

Option "Configld" "1

Option "ALL/ 1/ nane" "di h"

Option "ALL/ 1/ General / Port Order" "42000"

Option "ALL/ 1/ Gener al / Di spl ayConfig" "8"

Opti on "ALL/ 1/ Gener al / Di spl ayDetect" "0"

Option "ALL/ 1/ Gener al / Cl oneRefresh" " 60"

Option "ALL/ 1/ Gener al / Cl oneW dt h" "1280"

Option "ALL/ 1/ General / Cl oneHei ght" "1024"

Option "ALL/ 1/ General /DRI " "1
EndSecti on

Section "ServerFl ags"

Option "Xi nerama" "Fal se"
EndSect i on

Device Section

The Devi ce section provides a description of a graphics device. The Linux*
configuration file (xor g. conf ) must have at least one Devi ce section for the graphics
driver. If your chipset supports multiple graphics pipelines, you may have multiple
Devi ce sections, but in most situations, only one is required. If you are creating a Dual
Independent Head (DIH) configuration, you must have at least two Devi ce sections.

Devi ce sections in xor g. conf have the following format:

Section “Device”
Identifier “devnane”
Driver “iegd”

EndSecti on

The I denti fi er field defines the device. This name associates the device with a
screen in the Scr een sections.
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The Dri ver field defines the driver to use and is a required field in the Devi ce
section. The Intel driver, i nt el _drv. o, must be installed in the / usr/ | i b/ xor g/
nodul es/ dri vers (or the correct path for your system).

The remainder of the Devi ce section can contain IEGD-specific options. Please see
Table 44 on page 183 for a list and description of IEGD supported options.

DTD IDs for Multiple Ports

While DTD IDs must be unique, if two ports use the same DTD, CED writes to the
configuration file twice, once for each port, each with the same ID. This configuration
is correct and should not be changed if you manually edit the configuration
file. In most cases you should use CED to configure your system.

For example, in the Device Section shown below, you see in the first set of option lines
in blue that port 2 uses DTD 1 and in the second set of option lines in blue that port 4
also uses DTD 1. The configuration text is correct as written by CED and should not be
changed. This situation applies only to Linux configurations.

Section "Device"
Identifier "Intel | EGD- 0"
Driver "iegd"
Vendor Nane "Intel (R} DEG'
Boar dName " Enbedded Graphics”

Bus| D "0:2:0"

Screen 0

Option " Pcf Ver si on" "1792"

Option " Confi gl d" "1

Option "ALL/ 1/ nane" "dtd_test"
Option "ALL/ 1/ General / Port Order" "24000"

Option "ALL/ 1/ Gener al / Di spl ayConfig" "1"

Option "ALL/ 1/ Gener al / Di spl ayDetect” "0"

Option "ALL/ 1/ Port/ 2/ Gener al / name" "sdvo-b"
Option "ALL/ 1/ Port/ 2/ Gener al / Edi dAvai | " "7
Option "ALL/ 1/ Port/ 2/ Gener al / Edi dNot Avai | " " 5"
Option "ALL/ 1/ Port/ 2/ General / Rotati on" "o"
Option "ALL/ 1/ Port/ 2/ Ceneral / Edi d" "1
Option "ALL/ 1/ Port/2/Dtd/ 1/ Pi xel O ock" "108000"
Option "ALL/ 1/ Port/2/Dtd/ 1/ Hor zActi ve" "1280"
Option "ALL/ 1/ Port/2/Dtd/ 1/ HorzSync" " 48"
Option "ALL/ 1/ Port/ 2/ Dtd/ 1/ Hor zSyncPul se" "112"
Option "ALL/ 1/ Port/2/Dtd/ 1/ Hor zBl ank" " 408"
Option "ALL/ 1/ Port/2/Dtd/ 1/ Vert Active" "1024"
Option "ALL/ 1/ Port/2/Dtd/ 1/ Vert Sync" "
Option "ALL/ 1/ Port/ 2/ Dtd/ 1/ Vert SyncPul se" "3
Option "ALL/ 1/ Port/2/Dtd/ 1/ VertBl ank" "42"
Option "ALL/ 1/ Port/2/Dtd/ 1/ Fl ags" " 0xc020000"
Option "ALL/ 1/ Port/2/Dtd/2/Pixel d ock" "25175"
Option "ALL/ 1/ Port/2/Dtd/ 2/ HorzActi ve" " 640"
Option "ALL/ 1/ Port/2/Dtd/ 2/ HorzSync" "8"
Option "ALL/ 1/ Port/ 2/ Dtd/ 2/ Hor zSyncPul se" "96"
Option "ALL/ 1/ Port/2/Dtd/ 2/ HorzBl ank" " 144"
Option "ALL/ 1/ Port/2/Dtd/ 2/ VertActive" " 480"
Option "ALL/ 1/ Port/2/Dtd/ 2/ Vert Sync" "2
Option "ALL/ 1/ Port/2/Dtd/ 2/ Vert SyncPul se" "2
Option "ALL/ 1/ Port/2/Dtd/ 2/ VertBl ank" "29"
Option "ALL/ 1/ Port/2/Dtd/ 2/ Fl ags" "0x0"

Intel® Embedded Graphics Drivers, EFI Video Driver, and Video BIOS

User’s Guide
180

April 2011
Document Number: 274041-032US



Installing and Configuring Linux* OS Drivers—IEGD

Ot i
Ot i
Ot i
Opt i
Opt i
Ot i
Ot i
Ot i
Ot i
Opt i
Ot i
Ot i
pt i
Ot i
Opt i
Opt i
Opt i
Opt i
pt i
Opt i
Opt i
Opt i
Opt i
Opt i
pt i
pt i
Opt i
Opt i
Opt i
Opt i
pt i
pt i
Opt i
Opt i
Opt i
Opt i

EndSecti on
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on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on

"ALL/ 1/ Port/ 4/ Gener al / name"
"ALL/ 1/ Port/ 4/ Gener al / Edi dAvai | "

"ALL/ 1/ Port/ 4/ Gener al / Edi dNot Avai | "

"ALL/ 1/ Port/ 4/ General / Rot ati on"
"ALL/ 1/ Port/ 4/ Gener al / Edi d"

"ALL/ 1/ Port/ 4/ Dt d/ 3/ Pi xel Cl ock"
"ALL/ 1/ Port/ 4/ Dtd/ 3/ Hor zActi ve"
ALL/ 1/ Port/ 4/ Dt d/ 3/ Hor zSync"

ALL/ 1/ Port/ 4/ Dt d/ 3/ Hor zSyncPul se"
"ALL/ 1/ Port/ 4/ Dt d/ 3/ Hor zBl ank"
"ALL/ 1/ Port/ 4/ Dtd/ 3/ Vert Active"
"ALL/ 1/ Port/ 4/ Dtd/ 3/ Vert Sync"
"ALL/ 1/ Port/ 4/ Dtd/ 3/ Vert SyncPul se"
ALL/ 1/ Port/ 4/ Dt d/ 3/ VertBl ank"
ALL/ 1/ Port/ 4/ Dt d/ 3/ Fl ags"

"ALL/ 1/ Port/ 4/ Dtd/ 1/ Pi xel O ock"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Hor zActi ve"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Hor zSync"
"ALL/ 1/ Port/ 4/ Dt d/ 1/ Hor zSyncPul se"
"ALL/ 1/ Port/ 4/ Dt d/ 1/ Hor zBI ank"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ VertActive"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Vert Sync"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Vert SyncPul se"
"ALL/ 1/ Port/ 4/ Dtd/ 1/ Vert Bl ank"
“ALL/ 1/ Port/ 4/ Dtd/ 1/ Fl ags"

ALL/ 1/ Port/ 4/ Dt d/ 4/ Pi xel A ock"
ALL/ 1/ Port/ 4/ Dt d/ 4/ Hor zAct i ve"
"ALL/ 1/ Port/ 4/ Dtd/ 4/ Hor zSync"
"ALL/ 1/ Port/ 4/ Dt d/ 4/ Hor zSyncPul se"
"ALL/ 1/ Port/ 4/ Dtd/ 4/ Hor zBl ank"
ALL/ 1/ Port/ 4/ Dtd/ 4/ Vert Active"
ALL/ 1/ Port/ 4/ Dt d/ 4/ Vert Sync"

ALL/ 1/ Port/ 4/ Dt d/ 4/ Vert SyncPul se"
"ALL/ 1/ Port/ 4/ Dt d/ 4/ Vert Bl ank"
"ALL/ 1/ Port/ 4/ Dtd/ 4/ Fl ags"
"PortDrivers"

"l vds"
"o

"

"

w

" 65000"
"1024"
wogn
"136"
"320"
"768"
wgn

" g
"3g"
"0x20000"
"108000"
"1280"
wag
"112"
"408"
"1024"
w

w g
W

"0xc000000"

"81230"
"1280"
" ag
"112"

" 408"
"768"

" g

"gn
g

" 0x4000000"
"sdvo |vds"
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7.6.4.2

7.6.4.3

7.6.4.4

Screen Section

The Scr een section binds a Scr een with a Devi ce and a Moni t or. It defines
resolution modes, color depths, and various other screen characteristics. Please see the
X0r g man page for detailed information.

The Scr een section has the following format:

Section “Screen”

I dentifier “screennane”
Devi ce “devnane”
Moni t or “NMoni t or 0”

Def aul t Dept h 24

Subsection “Di spl ay”
Dept h 24
Modes “1280x1024" “1024x768” “800x600" “640x480"

EndSubSecti on
EndSecti on

Monitor Section

Use the Moni t or section to define monitor characteristics and timings for a display.
You should have one Moni t or section for each display your system supports. The
Moni t or section is referenced in a Scr een section and has the following format.

Section “Monitor”
I dentifier “Monitor0Q”
Vendor Nane “NEC’
Moni t or Nane “MEC Mul ti Sync LCD’
Hori zSync 30-60
Vert Ref resh 50-75

EndSecti on

ServerLayout Section

The Ser ver Layout section defines the overall layout of the system configuration.
Input devices are specified in the InputDevice fields and output devices usually consist
of multiple components, such as a graphics board and a monitor, which are bound
together in a Screen section. Typically, edit this section only when you are using a DIH
configuration. Add a line to reference the second Scr een section and specify its
relative location to the first screen. In the following sample, the line beginning with
Screen 1... isrequired for DIH configurations.

Section “ServerlLayout”
Identifier “Default Layout”
Screen 0 “Screen0” 0 O
Screen 1 “Screenl” RightOf “Screen0”
I nput Devi ce entries...

EndSecti on
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7.6.4.5 ServerFlags Section

intel.

If you are configuring IEGD for Xinerama support, you must set the “ Xi ner ana”
option to “ True” in the Ser ver Fl ags section of the configuration file.

Section “ServerFl ags”
Option “Xinerama” “True”

EndSecti on

7.6.5 Xorg* Configuration Options

IEGD provides a format syntax for Linux* configuration options. The syntax is similar to
the Microsoft Windows* INF file and is as follows:

“Al I / <Confi gl D>/ <bl ock name>/ <opti on nane>”

IEGD parses the configuration options and looks for “new-style” 4.0 and later options.
If it does not find any, then it falls back to processing old-style options.

Device configuration must contain the “pcfversion” option with value “0x700”. This
indicates to the driver the options format to use. Earlier pcfversions (0O and 0x400) are

supported for backward compatibility.

IEGD supports multiple sets of installed configuration options that may be selected at

runtime.

Configuration ID 0 is used unless otherwise specified in the configuration file or

supplied by the system BIOS.

The table below shows the supported driver options.

Table 44. Supported Driver Options (Sheet 1 of 4)

Option

Description

Option “PcfVersion” “integer”

This option indicates that the new IEGD format is
being used for the Linux* Configuration files

(xor g. conf ). The new format is hierarchical (similar to
the Microsoft Windows> INF file) and allows both
global and per-configuration information to be stored
in the X Server’s configuration file (xor g. conf ) rather
than having per-configuration information stored
separately in the EDIDx.bin file.

This option is usually set to 0700 hex (1792 decimal)
and is required for the new format.

Option “All/<ConfiglD>/General/SWCursor”
“boolean”

Enable the use of the software cursor. Default is off
and the hardware cursor is used.

Option “All/<ConfiglD>/General/ShadowFB”
“boolean”

Enable or disable double buffering on the framebuffer.
Default disables double buffering.
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Table 44.

IEGD—Installing and Configuring Linux* OS Drivers

Supported Driver Options (Sheet 2 of 4)

Option

Description

Option “All/<ConfiglD>/General/TearFB” “boolean”

Disable or enable wait for vblank when doing blits. The
default is to not wait for vblank when doing blits. This
is faster but may cause visible tearing of the display.

Set to “1” (default) to not wait for vblank
Set to “0” to wait for vblank to reduce tearing

Note: The following usage models are not supported

with TearFB:

- Render extension

- Rotation and Flip

- ShadowFB

- XvBlend

- When Blend or OGL writes to the
framebuffer

Option “All/<ConfiglD>/General/XVideo” “boolean”

Disable or enable XVideo support. In a dual
independent head configuration, either the first display
or the second display support XVideo. Both displays
cannot support XVideo simultaneously. The default is
XVideo support is enabled.

Option “All/<ConfiglD>/General/XVideoBlend”
“boolean”

Disable or enable XVideo support using the 3D blend
manager. This provides XVideo support in
configurations that cannot be supported with overlay.
For example, this is supported on both displays in a
dual independent head setup. It is also supported
when the display is rotated or flipped. Color key is only
supported if ShadowFB is enabled and the VideoKey is
defined. Default enables XVideoBlend support.

Option “ConfigID” “integer”

This option identifies the configuration.

Option “All/<ConfiglD>/Name” “string”

A quoted string used to identify the configuration
name.

Option “All/<ConfiglD>/Comment” “string”

A quoted string used to identify the configuration file.
Comment is a required field for Linux* configurations.

Option “PortDrivers” “string”

This option specifies which port driver(s) must be
loaded. The string is a space- or comma-separated list
of port driver names corresponding to the *.so port
driver files included with the Linux* OS version of the
driver.

The port driver for the built-in analog output from the
GMCH is always included and does not need to be
specified in the PortDrivers option.

Port drivers for the built-in LVDS and TV components,
on chipsets with such features, are NOT automatically
included. The “lvds” and “inttv” port drivers must be
specified to use those output ports.

Option “All/<ConfiglD>/General/PortOrder” “string”

This option changes the default port allocation order.
The default order can vary depending on chipset. List
the port type numbers in the priority order starting
from first to last. The port type numbers are as
follows:

1 - Integrated TV Encoder (mobile chipsets only)

2 - sbVO B port

3 - sDVO C port

4 - Integrated LVDS port (mobile chipsets only)

5 - Analog CRT port

To set the order as Integrated TV Encoder, ANALOG,
LVDS, sDVO C, sDVO B set the PortOrder string to
“15432”. Zeros can be used to specify don’t care.
Setting this option incorrectly can result in port
allocation failures.

Option “All/<ConfiglD>/Port/<port number>/
General/Rotation” “integer”

Rotate the display. Valid values are 0, 90, 180, 270.
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Table 44.

April 2011

Supported Driver Options (Sheet 3 of 4)

Option

Description

Option “All/<ConfiglD>/Port/<port number>/
General/Flip” “boolean”

Invert the display horizontally.

Option “All/<ConfiglD>/General/VideoKey” “integer”

This sets the color key for XVideo and XVideoBlend.
This value is either a 24-bit value or a 16-bit value,
depending on the pixel depth of the screen. The color
key is always enabled for XVideo, even when it is not
defined. The color key is always disabled for
XVideoBlend unless both this option is defined and the
ShadowFB option is enabled. The default color key for
XVideo is 0x0000ff00. For XVideoBlend, the color key
is disabled by default.

Option “All/<ConfiglD>/General/CloneWidth”
“integer”

This sets the display width for a clone port when
CloneDisplay is active. Default is 640.

Option “All/<ConfiglD>/General/CloneHeight”
“integer”

This sets the display height for a clone port when
CloneDisplay is active. Default is 480.

Option “All/<ConfiglD>/General/CloneRefresh”
“integer”

This sets the display vertical refresh rate for a clone
port when CloneDisplay is active. Default is 60 Hz.

Option “All/<ConfiglD>/Port/<port number>/
General/EDID” “boolean”

Enable or disable reading of EDID data from the output
port device. Note that if the EDID option is specified in
the config file (xor g. conf ), all per-port EDID options
in the configuration are overwritten by the EDID option
specified in the config file.

Option “All/<ConfiglD>/General/Accel” “boolean”

Enable 2D acceleration. Default is enabled.

Option “All/<ConfiglD>/General/DRI” “boolean”

Enable DRI support for OGL. Default is enabled.

Option “All/<ConfiglD>/General/
OverlayGammacCorrectR” “integer”

Gamma correction value for overlay (red) in 24i8f
format.

Option “All/<ConfiglD>/General/
OverlayGammacCorrectG” “integer”

Gamma correction value for overlay (blue) in 24i8f
format.

Option “All/<ConfiglD>/General/
OverlayGammacCorrectB” “integer”

Gamma correction value for overlay (green) in 24i8f
format.

Option “All/<ConfiglD>/General/
OverlayBrightnessCorrect” “integer”

Overlay brightness adjustments.

Option “All/<ConfiglD>/General/
OverlayContrastCorrect” “integer”

Overlay contrast adjustments.

Option “All/<ConfiglD>/General/
OverlaySaturationCorrect” “integer”

Overlay saturation adjustments.

Option “All/<ConfiglD>/Port/<port number>/
General/Name” “string”

A quoted string used to identify the port name, for
example, “sdvo”.

Option “All/<ConfiglD>/Port/<port number>/
General/”EdidAvail “string”

Specifies how standard and user-defined modes are
used when EDID is available. Default is 0.

Option “All/<ConfiglD>/Port/<port number=>/
General/”EdidNotAvail “string”

Specifies how standard and user-defined modes are
used when EDID is not available. Default is O.

Option “All/<ConfiglD>/Port/<port number>/
General/CenterOff” “boolean”

When this option is enabled it DISABLES centering.
Also, depending on the combination of “edid” + “user-
dtd” + connected hardware, IEGD will add missing
compatibility modes (6x4, 8x6, 10x7& 12x10) via
centering. Use this option to disable this feature.

Option “All/<ConfiglD>/Port/<port number>/Dvo/
12cDab” “string”

12¢ device address.

Option “All/<ConfiglD>/Port/<port number>/Dvo/
12cSpeed” “string”

12¢ bus speed.

Option “All/<ConfiglD>/Port/<port number>/Dvo/
DdcSpeed” “string”

DDC bus speed.

Option “All/<ConfiglD>/Port/<port number>/Dvo/
DdcDab” “string”

DDC device address.
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Table 44.

7.6.6

IEGD—Installing and Configuring Linux* OS Drivers

Supported Driver Options (Sheet 4 of 4)

Option Description

Option “All/<ConfiglD>/Port/<port number>/Dtd/

pixelClock” “integer” Pixel clock frequency in kHz.

Option “All/<ConfiglD>/Port/<port number>/Dtd/

HorzActive” “i

" The active horizontal area in pixels.
integer

Option “All/<ConfiglD>/Port/<port number>/Dtd/

HorzSync” “i

integer” Starting pixel for horizontal sync pulse.

Option “All/<ConfiglD>/Port/<port number>/Dtd/

HorzSyncPulse” “integer” Width of the horizontal sync pulse in pixels.

Option “All/<ConfiglD>/Port/<port number>/Dtd/

HorzBlank” “integer” Width of the horizontal blanking period in pixels.

Option “All/<ConfiglD>/Port/<port number>/Dtd/

VertActive” “integer” The active vertical area in pixels.

Option “All/<ConfiglD>/Port/<port number>/Dtd/

VertSync” “integer” Starting pixel for vertical sync pulse.

Option “All/<ConfiglD>/Port/<port number>/Dtd/

VertSyncPulse” “i

integer” Width of the vertical sync pulse in pixels.

Option “All/<ConfiglD>/Port/<port number>/Dtd/

VertBlank” “integer” Width of the vertical blanking period.

Option “All/<ConfiglD>/Port/<port number>/Dtd/

Flags™ “integer” Additional interlaced timing information.

Option “All/<ConfiglD>/Port/<port number>/

Fpinfo/BkItMethod” “integer” Specifies the backlight method.

Option “All/<ConfiglD>/Port/<port number>/

Fpinfo/BKItT1” “integer” Specifies backlight timing T1.

Option “All/<ConfiglD>/Port/<port number>/

Fpinfo/BKItT2” “integer” Specifies backlight timing T2.

Option “All/<ConfiglD>/Port/<port number>/

Fplnfo/BKItT3” “integer” Specifies backlight timing T3.

Option “All/<ConfiglD>/Port/<port number>/

Fpinfo/BKItT4” “integer” Specifies backlight timing T4.

Option “All/<ConfiglD>/Port/<port number>/

Fplnfo/BKItTS” “integer” Specifies backlight timing T5.

Sample Dual Independent Head (DIH) Configuration

For DIH operation, several additional options must be set in the Devi ce sections for
each head. Both Devi ce sections must specify the Bus| D, and the Bus| D must be the
same for both devices. Each Devi ce section must specify the Scr een section that will
associate the device with the Scr een option.

BusID - B:F:S (Bus, Function, Slot)
Screen - nunber

The example below shows a sample DIH configuration. Only the Devi ce, Scr een, and
Server Layout sections of the configuration file are shown. For a complete example
of a configuration file, see Figure 34 on page 177.
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Figure 35. Sample DIH Configuration

Section "Device"
Identifier "Intel EGD 1"

Driver "i egd"
Busl D "0:2:0"
Scr een 0

Vi deoRam 32768
EndSect i on

Section "Device"
Identifier "lIntel EGD 2"

Driver "iegd"
Busl D "0:2:0"
Scr een 1

Vi deoRam 32768
EndSecti on

Section "Screen"
Identifier "Screen 1"
Devi ce "I ntel EGD 1"
Moni t or "Moni tor1"
Def aul t Dept h 24

Subsection "Di spl ay"
Dept h 8
Mbdes "1280x1024"
Vi ewPor t 00

EndSubsecti on

Subsection "Displ ay"
Dept h 16
Modes "1280x1024"
Vi ewPor t 00
EndSubsecti on

Subsection "Displ ay"

Dept h 24
Modes "1280x1024"
Vi ewPor t 00

EndSubsecti on EndSecti on

Section "Screen"
ldentifier "Screen 2"
Devi ce "I ntel EGD 2"
Moni t or "Moni t or 2"
Def aul t Dept h 24

Subsection "Displ ay"”
Dept h 8
Modes "1280x1024"
Vi ewPor t 00

EndSubsecti on

"1024x768" "800x600"

" 800x600"

"1024x768"

"1024x768" "800x600"

"1024x768" "800x600"

" 640x480"

" 640x480"

" 640x480"

" 640x480
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Subsection "Di spl ay”
Dept h 16

Modes "1280x1024" "1024x768" "800x600"

Vi ewPor t 00
EndSubsecti on

Subsection "Displ ay"”
Dept h 24

Modes "1280x1024" "1024x768" "800x600"

Vi ewPor t 00
EndSubsecti on

EndSecti on

Section "ServerLayout"

Identifier "Dual Head Layout"

Screen "Screen 1"

Screen "Screen 2" Right OF "Screen 1"
| nput Devi ce "Musel" "CorePointer”

| nput Devi ce "Keyboardl" " CoreKeyboard"

EndSecti on

Video Memory Management

" 640x480"

" 640x480"

The Intel integrated graphics controllers have a unified memory architecture that uses
system memory for video RAM. The amount of available video memory is not constant
and can be configured through the xor g. conf file. Some video memory is required for
normal operation of the device. This memory, such as framebuffers, backbuffers, and
scratch space, is allocated by the driver as needed. The bulk of video memory is used
for off-screen allocation of pixmaps by the X Server. By default, 32 Mbytes of memory,
possibly shared between two screens, is available for these purposes. This can be
changed with the VideoRam option in the Device section of the configuration file (see ).
It may be set to any reasonable value up to the limits of the hardware. Increasing this
value reduces the amount of system memory available for other applications. This

value is in units of 1024 Kbytes (32 Mbytes is represented by 32768).

Configuring Accelerated Video Decode for IEGD and Intel®
System Controller Hub US15W

Hardware Video Acceleration Overview

Hardware Video Acceleration is the use of a specialized video engine to decode video
streams (such as MPEG2, MPEG4, H.264 and VC-1) in order to free up the processor
from having to do all of the decoding. Only some chipsets (such as the US15W)
integrate a video decode engine. The flow of video through the various components
generally is as follows:

1.

a M wN

The video player, such as the IEGD-validated Spl ay, reads a video file and

determines the type.

Based on type, the proper codec shared library object is loaded.

The codec loads the VA library shared library object.

The VA library loads the i egd_dr v_vi deo. so shared library object.

The i egd_drv_vi deo. so communicates, over the X wire protocol, with the IEGD

X driver to send encoded video to the hardware for decoding.
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You can either use the provided binary of the | i bva library found in the appropriate
Xor g/ Xser ver directory in the IEGD release or build it from the source. To build it,
use the following steps:

1. Untar | i bva. t gz included in the IEGD driver package in the Extras folder.

2. Enter the following commands:
./autogen.sh --prefix=/usr
make
make install

7.6.8.2 Installing 1EGD for Linux

First install IEGD for Linux* per the appropriate installation instructions in Section 7.3.
IEGD should be fully configured and running X properly before installing the VA Library.

7.6.8.3 Installing the VA Library (version 0.29)

Install the VA shared library object on the library path using the steps below.

1. Change to the IEGD directory for the X Server version that matches your release
where the library file is located (see Section 7.1 on page 159). For example,
cd IEGD_10_4 _ Linux/driver/Xorg-xserver-1.4

2. Copy the | i bva. so. 0. 29. O file to the / usr/ | i b folder using the following
command:
cp libva.s0.0.29.0 Zusr/lib

3. Create the library aliases:
In -s Zusr/lib/libva.s0.0.29.0 Zusr/lib/libva.so
In -s Zusr/lib/libva.s0.0.29.0 Zusr/lib/libva.so.0

4. Set the Libva environment variable to point to the correct folder:

Set LIBVA_DRIVERS_PATH to point to the location of IEGD. The following is an
example (with the BASH command shell):

export LIBVA_DRIVERS_PATH=/usr/lib/xorg/modules/drivers

Your driver location may vary, so please use the path to where you installed IEGD files.
To make this “sticky” you may want to add this to your . profi |l e, bashrc or
whatever your distribution uses to store these variables.

7.6.8.4 Installing the IEGD Video Acceleration Driver

To install the provided Video Acceleration Driver (i egd_drv_vi deo. so):

1. Change to the appropriate Xorg/Xserver directory where you unpacked the IEGD
release.

2. Copy the driver to the directory where you installed the main IEGD files from
Section 7.3. For example:

cp iegd_drv_video.so Zusr/lib/xorg/modules/drivers

Note: Your actual directory will vary depending on your particular Linux* distribution.
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7.6.8.5 Installing Helix Framework
Set up the Helix Framework environment to use accelerated video playback with IEGD
using the steps below.

1. Download helix-dbu-server and splay plug-ins from:
https://helix-client.helixcommunity.org/releases

You will need to accept the Helix DNA Technology Binary Research Use License
agreement and register an account before downloading the software.

a. Download the latest Spl ay Plug-ins files.
Example: splay-plugin-atlas-01.2.0.tgz

b. Download the latest Helix DBUS Server files.
Example: helix-dbus-server-0.6.0.tar.bz2

2. Untar spl ay- pl ugi ns. t gz and copy the contents to the directory
/usr/lib/helix/splay

3. Untar hel i x-dbus-server-0.6.0.tar. bz2
4. Run nake install from the hel i x-dbus-server-0. 6. 0 directory.

7.6.8.6 Installing Intel® Media Codec

The latest EVALUATION ONLY versions of the VA API enabled hardware accelerated
codecs for Helix are available by contacting Intel through the Intel Premier Support
(QUAD) system. After you have the codec package, follow these steps to install it:

1. Untar the codec package.

Copy | i bi pp_hx_*.soto/usr/lib/helix/splay
Remove / usr/ i b/ hel i x/ spl ay/ npgf format. so
Remove / usr/ i b/ hel i x/spl ay/ h264dec. so
Remove / usr/ i b/ hel i x/ spl ay/ np4vrender. so
Remove / usr/ | i b/ hel i x/ spl ay/ wrvrender. so
Remove / usr/1i b/ hel i x/ spl ay/ wnw9. so

No o koN

7.6.8.7 Playing Video

The video player application used must support the Helix plug-in framework. A sample
player (Spl ay) is included and known to work. The Spl ay application is located in the
{usr/1ib/helix/splay directory.

To play a video, enter the following command:

— Zusr/lib/helix/splay/splay -1 Zusr/lib/helix/splay <Video file>
where <Video file> is replaced with an actual file name.
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7.6.8.8 Troubleshooting
1. If the Spl ay application quits silently, try removing the helix configuration files
~/.helix, —/.hxplayerrc, and —/.realplayerrc.

2. Check the codec version numbers using the scri pt get _|ib_version. sh
included with the codecs. The output should be:

I'i bi pp_hx_ac3ad. so -> i pp_hx_version: 20080822: 1. 8. 8. 22
I'i bi pp_hx_h264vd.so -> ipp_hx_version: 20080822: 1. 8. 8. 22
|'i bi pp_hx_np2sp. so -> i pp_hx_version: 20080822: 1. 8. 8. 22
|'i bi pp_hx_np2vd. so -> i pp_hx_version: 20080822: 1. 8. 8. 22
|'i bi pp_hx_np4vd. so -> i pp_hx_version: 20080822: 1. 8. 8. 22
I'i bi pp_hx_vcilvd. so -> i pp_hx_version: 20080401: 1. 8. 8. 22

3. If you receive the following message when you try to play video:

libva: Trying to open /usr/X11R6/1i b/ modul es/dri/
i egd_drv_video. so
libva: va openDriver() returns -1

make sure the LIBVA_DRIVERS_PATH environment variable is set to the location
where you installed the i egd_dr v_vi deo. so file. Typically, this would be
/usr/lib/xorg/ nmodul es/drivers.

7.6.9 Graphics Port Initialization

When used with a graphic chipset that supports multiple graphics pipelines, the driver
supports multiple screens and Xinerama. Enable this support by creating additional
Devi ce sections for each additional graphics device on the PCI bus. The driver locates
the first device on the bus and associates it with the device section that matches or one
that does not specify a busID. This becomes the primary display. If the chipset supports
multiple display pipes, and the config file specifies two Devi ce sections and two

Scr een sections, the driver attempts to operate in a DIH mode. After all the graphics
devices and device sections have been matched up, the driver attempts to allocate any
remaining output ports and attach them to the primary graphics device. For example:

= Two pipes and two ports allows for dual independent displays.
= One pipe and two ports allows for a cloned display (915GV special case).
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7.6.10 OpenGL Support

IEGD supports OpenGL* for the following Intel chipsets:
< Intel® Atom™ Processor 400 and 500 Series
« Intel® Q45/G41/G45 Express chipset
- Intel® GM45/GL40/GS45 Express chipset
< Intel® System Controller Hub US15W/US15WP/WPT chipset
- Intel® Q35 Express chipset
- Mobile Intel® GLE960/GME965 Express chipset
- Intel® Q965 Express chipset
- Mobile Intel® 945GSE Express chipset
- Mobile Intel® 945GME Express chipset
- Intel® 945G Express chipset
- Mobile Intel® 915GME Express chipsets
- Intel® 915GV Express chipsets
- Mobile Intel® 910GMLE Express chipset

The OpenGL implementation for IEGD consists of three components.

e | i bGL: This is the shared library that implements the OpenGL and GLX APIs. It is
linked by all OpenGL applications.

- i egd. ko: This is the Direct Rendering Manager (DRM). It is a kernel module that
provides the OpenGL application with the permissions necessary to directly access
the DMA buffers used by libGL.

e X Server : The existing IEGD X server driver has been enhanced to communicate
with | i bGL.

Installing the IEGD OpenGL driver provides a fully hardware accelerated
implementation of the OpenGL library to applications. This implementation makes use
of a Direct Rendering technology, which allows the client to directly write to DMA
buffers that are used by the graphics hardware.

Due to the use of direct rendering technology, system designers should take special
care to ensure that only trusted clients are allowed to use the OpenGL library. A
malicious application could otherwise use direct rendering to destabilized the graphics
hardware or, in theory, elevate their permissions on the system.

A system designer can control the access to the direct rendering functionality by
limiting the access to the DRI device file located at:

/dev/dri/cardO

The permissions on this device are set by the X Server using the information provided
in the “DRI” section of the configuration file.
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7.6.10.1

Note:

Note:

Note:

April 2011

OpenGL Installation

To install the IEGD libGL onto a system, copy the library binary from the package to the
standard location and then link the files, compile and install the Direct Rendering
Manager (DRM) kernel module from the sources provided. Lastly, enable the DRI option
in the X server's configuration file. Refer to the sections below for details on specific
operating systems.

Linux*

The OGL/ES application requires the following share libraries:

« i bEG. so

e libGESV1 CMso (ES1.1)

* |ibGLESv2.s0 (ES2.0)

e iegd_dri.so

e egl_xdri.so

 egl _iegd dri.so

« i bEGdri.so
A typical OpenGL ES program will link with | i bEGL. so and either | i bGLESv1 CM so
orli bGLESv2. s0. Then | i bEGL. so will link to li bEGL.dri . so or egl _xdri.so or
egl _iegd dri.so.Then,|ibEG.dri.so/egl _xdri.so/egl _iegd dri.so will
link to i egd_dri . so.

Installation Steps

1. cd IEGD_10_4_Linux/driver/<directory>

where <directory> is whichever X Server or Xorg driver directory is being used. For
example, for Fedora 10 it would be dri ver/ Xor g- xserver-1.5. 3.

The locations and commands may be different for a specific Linux distribution.

2. cp -p iegd_dri.so Zusr/lib/dri

If you find that you are still using software rendering and hardware rendering is not
being used, copy the i egd_dri.so to/usr/ X11R6/1ib/dri.

3. cp -p libGLgn#.so Zusr/lib/libGL.so0.1.2

— For 910GMLE, 915GME, 915GV, 945GME, 945GSE, 945G, Atom Processor 400/
500 Series

Use | i bG.gn3. so

— For Q965, GLE960/GME965, Q45, GM45/GL40/GS45, Q35
Use | i bG.gn4. so

— US15W/US15WP/WPT
UselibG _ga.so.1.2

For Fedora 10, perform the following steps. For other operating systems, continue with
step 4.

cd /lib
In -s libexpat.so.1.5.2 libexpat.so0.0

4. cd Zusr/lib
5. In -s Zusr/lib/libGL.s0.1.2 libGL.so
6. ldconfig
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Note:

7.6.10.2

7.6.10.3

7.6.10.4

7.6.11

Skip steps 7 and 8 if you are using the IKM method detailed in Section 7.4.
7. cd IEGD_10 4 Linux/1KM/Drm

8. make
This will build and install the kernel module for the currently running kernel. If
another kernel is installed or used, do this step again.

9. depmod -Ae

10. Restart the X Server or restart the system.

Enabling or Disabling Multi-Sample Anti-Aliasing (MSAA)

If you would like to enable or disable MSAA on the Intel US15W, enter the following
commands into the terminal:

« Enable: export _GL_FSAA_MODE=4

« Disable: export _GL_FSAA_ MODE=0
or
export _GL_FSAA_MODE=1

OpenGL Use Considerations
Allocation of Mipmaps and Memory Usage

Under normal circumstances the OpenGL driver will allocate all mip levels for a texture
at allocation time. This is due to the fact that the OpenGL API allows an application to
make use of the mips without first conveying an intention to do so. Therefore, all mips
are available all the time.

The IEGD OpenGL driver has a special-case scenario to prevent the allocation of mips
when the application can ensure that they will never be populated or used. On some

hardware configurations this can save 50% on texture memory usage. To enable this
feature, the application should do the following:

Using glTexParameter*(), set the GL_TEXTURE_MAX_LEVEL parameter to O before
populating the texture, before any call to glTexlmage2D(). This will prevent mips 1-N
from being allocated but will not prevent them from being used. If the mips are
inadvertently used, the results are undefined.

OpenGL ES
Download OpenGLES headers from http://www.khronos.org/opengles/spec/.
Download EGL headers from http://www.khronos.org/registry/egl/.

See also Appendix D, “2D/3D APl Support”.

Sample Advanced EDID Configurations for Linux* OS

The edi d_avai | and edi d_not _avai | parameters control the available timings for
any display. Use the edi d_avai | parameter when reading EDID information from the
display. If the driver is unable to read EDID information from the display or if the edi d
parameter in the config file is set to “0” (disable), use the settings of the

edi d_not _avai | parameter. Please see Section 3.0, “Platform Configuration Using
CED” on page 31.
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An edi d option can be placed in the xor g. conf to control the behavior of the overall
driver. EDID settings also exist within CED that control the behavior on each port
(edid, edid _avail, and edi d_not _avai | ). The combination of these settings
determines how the driver behaves. The table below shows various configurations and
the expected behavior of the driver.

Table 45. Sample Advanced EDID Configurations for Linux* OS

Case CED: Per port “edid” option Expected driver behavior

1. No edi d flag specified For every port, driver uses edi d_avai | .

> edi d=0 for some ports and For edid=0 ports, driver uses edi d_not _avai | flags.
’ edi d=1 for some ports For edid=1 ports driver uses edi d_avai | flags.

For all ports driver will not read edi d and interprets
edi d_not _avai |l flags.

3. Setting does not matter. . . . .
Driver overrides any per-port edi d flags, treats all displays as
EDID-less displays, and uses edi d_not _avai | flags.

4. edi d=0 for some ports and Same as case 2

edi d=1 for some ports

Notes: For all cases:

1. If there is not an edi d_not _avai | flag specified for a port, and an EDID-less display is detected, the
driver defaults to using the standard built-in timings for that port.

2. If there is not an edi d_avai | flag specified for a port, and an EDID display is detected, the driver defaults
to using the EDID data from the display, plus any user-specified DTDs.

3. If edi d=1 and the display device is EDID-less, the driver uses edi d_not _avai | flags.

7.6.12 AGPGART Errors

The following are the most common AGPGART errors:

1. Symptom: No “agpgart: ” in the system log
Cause: The IEGD AGPGART patch has not been applied to the system.

2. Symptom: The Xorg.0.log has the following:
(EE) INTEL(O): gart.c: Acquire IOCTL failed
Cause: The IEGD AGPGART module has not been loaded.
3. Symptom: When starting the X Server, the following message is listed in the X log
file.
“Graphics hardware initialization failed.
The most likely cause is a missing or incorrect AGPGART kernel module.
module_init returned -1”

Cause: The AGPGART kernel module is not loaded or does not support the chipset
being used. Check the kernel messages for the message:

“agpgart: Detected an Intel xxxx chipset”
If this message is there, the AGPGART is not the problem.

The Intel Embedded Graphics Drivers GUI (i egdgui ) is an application used to view
and control the Intel® Embedded Graphics Drivers. It retrieves status of the display
and driver and is also used to configure the supported display attributes. You can
change the configuration and runtime attributes of the driver using the i egdgui
runtime configuration tool, which resides in the / Uti | i ti es directory. The i egdgui
also demonstrates multi-monitor support.
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7.6.13

iegdgui Setup

To run i egdgui , you need to ensure that the X Server has been configured to use
IEGD. See Section 7.6.1, “Configuration Overview” on page 176 for details on
configuring and installing IEGD.

You need GTK+ and libglade, which are part of the Linux* distribution and should
already be installed.

The | dconfi g cache should have entries pointing to the X library. You can verify that
with the following commands:

Xorg -showDefaultLibPath # Display X library path
Idconfig -p | grep -c resultpath # Quantity of entries in cache

The Xor g command shows the path X will use. Plug that result path into the gr ep part
of the | dconfi g command line. If there is a count, that library path is known to the
linker. Otherwise, run a temporary test by setting the LD_LIBRARY_PATH environment
variable to point to the X library by running the following command:

echo $LD_LIBRARY_PATH

If it is blank or it does not show X's library path, add it using the following command:
export LD_LIBRARY_PATH=“$LD_LIBRARY_PATH:resultpath”

If LD_LIBRARY_PATH setting works, create a file containing the name of the X default

library directory and add it to a file in the / et ¢/ | d. so. conf . d directory or append it

to/ etc/1d. so. conf if the directory does not exist on your version of Linux. If the
directory exists, use this command:

echo "resultpath™ >>/etc/Id.so.conf.d/xlibs.conf

If you use a version of Linux that does not have the / et ¢/ | d. so. conf . d directory,
you can append the X default library directory to that file using this command:

echo "resultpath” >>/etc/Ild.so.conf

Ensure the i egdgui is executable by changing directories to

..J/IEGD 10_4_ Linux/Utilities and running the following command:
Is -1 iegdgui

Executable permissions should be set for all three Linux* groups (user, group, world)
and should look like this:

rwxr-xr-x iegdgui ...
If the permissions do not contain an “x” for each group, change the permissions using
the following command:

chmod a+x iegdgui

After you have completed this step, i egdgui can be launched.
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7.6.14 Using the iegdgui Runtime Configuration Utility

The i egdgui application provides four tabs: Driver Info, Display Config, Display
Attributes, and Color Correction.

e Driver Info: Contains the driver name, version, build number, and date.

= Display Config: Contains current display information and allows changing display
configurations, resolutions for primary and secondary displays and enabling/
disabling of a specified port.

= Display Attributes: Contains the supported Port Driver (PD) attributes and allows
configuration of PD attributes.

e Color Correction: Contains current color-correction information for the
framebuffer and overlay. Use this tab to change the framebuffer and overlay color
settings.

To view current display information or to change the current settings of display
configurations, resolutions of the primary and secondary displays, and enabling or
disabling of a specified port, click the Display Config tab.

Note: If you make any changes to the configuration, click Apply for the changes to take
effect.

The figure below shows a sample configuration.
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Figure 36.

Note:

Example Linux* Runtime Configuration GUI — Display Config Tab

| # IEGDGUI

Driver Info DJSpIavCanflg| Display Attributes | Color Correction
Display Status
Display Config AMNALOG ( single )
Primary Display ANALOG
Secondary Display

Display Configuration
Display Config [ANALOG ( single ) [~]

Primary Mode
Resolution [1024x768@60 | = | Bit Depth |

Secondary Mode
Resolution |

Display Setting

Port [ANALOG | = | PortStatus |Enabled :

oK ][ Cancel

The Display Status section of the above dialog shows the current configuration for the
Primary and Secondary displays.

In the Display Configuration section of the dialog, select the required display
configuration in the Display Config drop-down list. This allows the user to choose
between Single, Twin, Clone and Extended for all connected ports. A maximum of two
ports per display configuration is currently allowed.

In the Primary Mode and Secondary Mode sections of the dialog, you can change
display resolutions via the Resolution drop-down list.

In the Display Setting section of the dialog you can view and change the settings for
a port and then rotate and flip the display via the appropriate drop-down lists:

= Port: Allows you to select the required port.

« Port Status: Allows you to enable or disable the selected port.

If you change any configuration settings in the Display Config dialog box, click Apply
for the changes to take effect.
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To view or change the attributes for a port, click the Display Attributes tab. The
figure below shows a sample configuration. Please see Appendix B for detailed
information on port driver attributes.

Note: If you make any changes to the port driver attributes, click Apply for the changes to
take effect.

Figure 37. Example Linux* Runtime Configuration GUI — Display Attributes Tab

IEGDGUT

Driver Infa} Display Canﬁg| Display Attributes ‘ Color Correction

Port (EDVO B [ ~]

Spread § [[7 [ ———o——

(0]4 ] l Cancel
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Figure 38.

Note:

Example Linux* Runtime Configuration GUI — Color Correction Tab

(Framebuffer)

IEGD—Installing and Configuring Linux* OS Drivers

i3

IEGDGU]

=5

Driver Info I Display Config I Display Attributes ‘ Color Correction |_

Surface

Gamma Correction

Port [ANALOG [ ~]

Gamma 43D,

1 1.0

10

Brightness

Contrast

0

Restore Defaults

oK

| [ cancel ]

To view and change color corrections, click the Color Correction tab. The figures
above and below show sample Color Correction tab screens for Framebuffer and

Overlay, color correction values for which are shown in Table 30 and Table 31.

If you make any changes to the color-correction attributes, click Apply for the changes

to take effect.

The following steps present an example color-correction procedure:

a. Select Framebuffer in the Surface section and select the appropriate port for
the color correction to be applied to or select Overlay in the Surface section for

color correction to be applied to the overlay.

b. Select the required color to be corrected in the Color section.

c. Select the required color attribute to be corrected in the Gamma Correction

section.

d. Click Restore Defaults to restore the default values.
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Figure 39. Example Linux* Runtime Configuration GUI — Color Correction Tab (Overlay)

4} IEGDGUI [(=][a][x]

Driver Info l Display Config | Display Aftributes | Color Correction L
Surface

) Framebuffer
@ Overlay

Color

@ All
) Red
) Green
) Blue

Gamma Correction

Gamma L S 1.0
Brightness ’ 1100
Contrast ’ 1100
Saturation r 1100

Restore Defaults

ok || cancel |
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Appendix A Example INF File

khkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhbhhhhrdkkxx
; Filename: iegd.inf

i $Revi si on$

; $1d$

; $Source$

; Copyright (c) 2011 Intel Corporation. Al rights reserved

LR EEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

[ Version]

Si gnat ur e="$W NDOAS NT$"

Cl ass=Di spl ay

Cl assGUl D={ 4D36E968- E325- 11CE- BFC1- 08002BE10318}
Provi der =% nt el %

; Cat al ogFi | e=i egd. cat

DriverVer = 12/17/2009, 10.3.0

[ Sour ceDi sksNanes]
1=9%0i skDesc%,,""

[ Sour ceDi sksFi | es]
i egdnmini . sys
egdckey. vp
egdnsys. vp
egdcagt . cpa
egdcagt . vp
egddi s. dl
egd3dg3. dl
egd3dg4. di
egd3dga. dl
egdgl ga. dl
libGLES_CM d
i bGLESV2. dI
anal og. sys

| vds. sys
sdvo. sys
tv.sys
hdmi . sys
sdvo. vp
hdm . vp

anal og. vp

I vds. vp
tv.vp

el (R R TR TR TR TR TR TR T
RPRRPRRPRRRERRRPRRRIIIRRPRRRPRRRERRERRRR
e

[ DestinationDirs]
Def aul t Dest Di r = 11; Systemdirectory

iegd. Display_nap = 11
iegd. Display_gn4 = 11
iegd.Display_plb =11
i egd. OpenG__pl b =11
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iegd.Mni?ort = 12; Drivers directory

i egd. Copp =12

iegd. PortDrvs_nap = 12

i egd. PortDrvs_gn4 = 12

iegd. PortDrvs_plb = 12

[ Manuf act urer]

%Wntel %Intel . Mg

[Intel.Mqg]

% ntel % % 915GD0% = iegd_nap, PCl\VEN 8086&DEV_2582
% ntel % % 915GD1% = i egd_nap, PCl\VEN 8086&DEV_2782
% ntel % % 915AL0% = iegd_nap, PCl\VEN 8086&DEV_2592
% ntel % % 915AL1% = iegd_nap, PCl\VEN 8086&DEV_2792
% ntel % % 945LP0% = iegd_nap, PCl\VEN 8086&DEV_2772
% ntel % % 945LP1% = iegd_nap, PCl\VEN 8086&DEV_2776
% ntel % % 945CT0% = iegd_nap, PCl\VEN 8086&DEV_27A2
% ntel % % 945CT1% = iegd_nap, PCl\VEN 8086&DEV_27A6
% ntel % % 945WWB0% = iegd_nap, PCl\VEN 8086&DEV_27AE
% ntel % % 35BL0% = i egd_nap, PCI\VEN 8086&DEV_29C2
% ntel % % 35BL1% = iegd_nap, PCl\VEN 8086&DEV_29C3
% nt el % % 35BLOA2% = i egd_nap, PCI\VEN 8086&DEV_29B2
% ntel % % 35BL1A2% = i egd_nap, PCl\VEN 8086&DEV_29B3
% nt el % % 3150DT0% = i egd_nap, PClI\VEN_8086&DEV_A001
% ntel % % 3150DT1% = i egd_nap, PCl\VEN 8086&DEV_A002
% nt el % % 3150MB0% = i egd_nap, PCI\VEN 8086&DEV_A011
% nt el % % 3150MB1% = i egd_nap, PClI\VEN _8086&DEV_A012
% ntel % % 965BW% = iegd_gn4, PCl\VEN 8086&DEV_2982
% ntel % % 965BWL% = iegd_gn4, PCl\VEN _8086&DEV_2983
% ntel % % P650% = iegd_gn4, PCl\VEN 8086&DEV_29A2
% ntel % % P651% = iegd_gn4, PCl\VEN 8086&DEV_29A3
% ntel % % QV650% = iegd_gn4, PCl\VEN 8086&DEV_2992
% ntel % % QP651% = iegd_gn4, PCl\VEN 8086&DEV_2993
% ntel % % 946GZ0% = iegd_gn4, PCl\VEN 8086&DEV_2972
% ntel % % 946GZ1% = iegd_gn4, PCl\VEN _8086&DEV_2973
% ntel % % 965GWD% = iegd_gn4, PCl\VEN 8086&DEV_2A02
% ntel % % 965GML% = iegd_gn4, PCl\VEN _8086&DEV_2A03
% ntel % % 965GVE0% = i egd_gn4, PCl\VEN 8086&DEV_2A12
% nt el % % 965GVEL% = i egd_gn4, PCl\ VEN 8086&DEV_2A13
% nt el % % GWM50% = iegd_gn4, PClI\VEN _8086&DEV_2A42
% ntel % % GWM51% = i egd_gn4, PCI\VEN 8086&DEV_2A43
% nt el % % A50% = iegd_gn4, PClI\VEN 8086&DEV_2E22
%ntel % % G451% = i egd_gn4, PCI\VEN 8086&DEV_2E23
% ntel % % GA10% = iegd_gn4, PClI\VEN 8086&DEV_2E32
%ntel % % G411% = i egd_gn4, PCI\VEN 8086&DEV_2E33
% nt el % % ELKO% = iegd_gn4, PClI\VEN 8086&DEV_2E02
%ntel % %ELK1% = iegd_gn4, PCI\VEN 8086&DEV_2E03
%ntel % % Q450% = iegd_gn4, PClI\VEN 8086&DEV 2E12
% ntel % % Q451% = iegd_gn4, PClI\VEN 8086&DEV_2E13

% nt el % % 900G0% = i egd_pl b, PCl\VEN 8086&DEV_8108

’[i egd_nap. Gener al Conf i
Maxi mumNunber O Devi ces

gDat a]
=2

Maxi munDevi ceMenor yConfi gurati on = 256

[iegd_gn4. General Confi
Maxi mumNunber O Devi ces

gDat a]
=2

Maxi munDevi ceMenor yConfi gurati on = 512

1. Certified Output Protection Protocol (COPP) is a proprietary product of Microsoft Corporation.
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[i egd_pl b. Gener al Confi gDat a]
Maxi mumNunber Of Devi ces = 2
Maxi munmDevi ceMenor yConfi gurati on = 256

iiegd_nag
CopyFiles = iegd.Mniport, iegd.Display_nap, iegd.PortDrvs_nap, iegd. Copp

[i egd_gn4]
CopyFiles = iegd.Mniport, iegd.Display_gn4, iegd.PortDrvs_gn4, iegd. Copp

[iegd_plb]
CopyFiles = iegd. Mniport, iegd.Display_plb, iegd.OpenG._plb, iegd.PortDrvs_plb
i egd. Copp

iiegd.M ni port]
i egdmni.sys

[i egd. Copp]

i egdckey. vp
i egdnsys. vp
sdvo. vp
hdmi . vp

anal og. vp

I vds. vp
tv.vp

i egdcagt . cpa
i egdcagt. vp

[i egd. Di spl ay_nap]
i egddi s. dl
i egd3dg3. dI

[i egd. Di spl ay_gn4]
i egddi s. dl
i egd3dg4. dl

[i egd. Di spl ay_pl b]
i egddi s. dl
i egd3dga. dl

[i egd. OpenG__pl b]
i egdgl ga. dl

I'i bGLES_CM dI

i bGLESV2. dI

[iegd. PortDrvs_nap]
anal og. sys

sdvo. sys

| vds. sys

tv.sys

[iegd. PortDrvs_gn4]
anal og. sys

sdvo. sys

| vds. sys

hdm . sys

[iegd. PortDrvs_plb]
sdvo. sys
| vds. sys
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’[i egd_nap. Servi ces]

AddService = iegdm ni, 0x00000002, iegd_Service_lnst,

i egd_Event Log_| nst

AddService = anal og, ,analog_Service_lnst, iegd_EventLog_lI nst
AddService = | vds, ,Ivds_Service_lnst, iegd_EventLog_I nst
AddSer vi ce = sdvo, ,sdvo_Service_lnst, iegd_EventLog_Inst
AddService = tv, ,tv_Service_Inst, iegd EventlLog_ I nst

[i egd_gn4. Servi ces]

AddService = iegdm ni, 0x00000002, iegd_Service_lnst,
i egd_Event Log_|I nst
i egd_Event Log_I nst

AddServi ce = anal og, , anal og_Service_Ilnst,
AddService = |vds, , I 'vds_Servi ce_Il nst,
AddSer vi ce = sdvo, , sdvo_Service_Inst,
AddService = hdm, , hdm _Servi ce_I nst,

[iegd_plb. Services]

AddServi ce = iegdm ni, 0x00000002, iegd_Service_Ilnst,
AddService = |vds, , I vds_Servi ce_Il nst,
AddSer vi ce = sdvo, , sdvo_Service_Ilnst,

i egd_Event Log_I nst

i egd_Event Log_I nst
i egd_Event Log_I nst

i egd_Event Log_| nst
i egd_Event Log_I nst
i egd_Event Log_I nst

’[i egd_Servi ce_l nst]

Error Control
Servi ceBi nary

%SERVI CE_ERROR_| GNORE%
%12% anal og. sys

Servi ceType =1

Start Type = Y%SERVI CE_DEMAND_START%
Error Control =0

LoadOr der Group = Video

ServiceBinary = %2%i egdmi ni.sys

[ anal og_Servi ce_Il nst]

Di spl ayNane = "anal 0g"

Servi ceType = %SERVI CE_KERNEL_DRI VER%
Start Type = Y%SERVI CE_DEMAND_START%

[1vds_Service_lnst]

Error Control
Servi ceBi nary

YSERVI CE_ERROR_| GNORE%
%2% | vds. sys

Di spl ayNane = "lvds"
Servi ceType = YSERVI CE_KERNEL_DRI VER%
Start Type = Y%SERVI CE_DEMAND_START%

[ sdvo_Service_l nst]

Error Control
Servi ceBi nary

YSERVI CE_ERROR _| GNORE%
%2% sdvo. sys

Di spl ayNane = "sdvo"
Servi ceType = %SERVI CE_KERNEL_DRI VER%
Start Type = Y%SERVI CE_DEMAND_START%

[tv_Service_lnst]

Error Control
Servi ceBi nary

%SERVI CE_ERROR_| GNORE%
%2%tv. sys

Di spl ayName = "tv"
Servi ceType = %SERVI CE_KERNEL_DRI VER%
Start Type = Y%SERVI CE_DEMAND_START%

[ hdmi _Service_l nst]

Error Control
Servi ceBi nary

Y%SERVI CE_ERROR_| GNORE%
%.2% hdmi . sys

Di spl ayNanme = "hdm "
Servi ceType = YSERVI CE_KERNEL_DRI VER%
Start Type = %SERVI CE_DEMAND_START%
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i i egd_Event Log_I nst]
AddReg = iegd_Event Log_AddReg

[i egd_Event Log_AddReg]

HKR, , Event MessageFi | e, 0x00020000, " %8yst enRoot % Syst enB2\ | oLogMsg. dl | ; %8yst enRoot %
SystenB2\ dri vers\iegdm ni.sys"

HKR, , TypesSupport ed, 0x00010001, 7

i i egd_nap. Sof t war eSetti ngs]
AddReg = i egd_Sof twar eDevi ceSetti ngs_nap

[i egd_gn4. Sof t war eSetti ngs]
AddReg = i egd_Sof t war eDevi ceSet ti ngs_gn4

[iegd_pl b. Sof t war eSet ti ngs]
AddReg = i egd_Sof twareDevi ceSettings_plb
AddReg i egd_| CDSof t war eSet ti ngs

[i egd_Sof t war eDevi ceSet ti ngs_nap]

HKR,, Install edDisplayDrivers, YREG MILTI_SZ% iegddis
HKR,, Mul ti FunctionSupported, YREG MILTI_SZ% 1

HKR, , VgaConpati bl e, YREG DWORD% O

HKR, , Pcf Versi on, YREG_DWORD% 0x0700

HKR,, Configld, %EG DWORDY% 1

HKR,, PortDrivers, 9YREG SZ% "anal og"

HKLM " SOFTWARE\ M cr osof t\ W ndows NT\ Current Ver si on\ OpenGLDri vers\i egddi s", DLL,
9YREG_SZ% i egdgl ga

HKLM " SOFTWARE\ M cr osof t\ W ndows NT\ Current Ver si on\ OpenGLDri vers\i egddi s",
DriverVersion, %EG DWORD% 0x00000001

HKLM " SOFTWARE\ M cr osof t \ W ndows NT\ Curr ent Ver si on\ OpenGLDr i ver s\i egddi s", Fl ags,
Y%REG_DWORD% 0x00000001

HKLM " SOFTWARE\ M cr osof t\ W ndows NT\ Current Ver si on\ OpenGLDri ver s\i egddi s",

Versi on, %EG DWORD% 0x00000002

iSt rings]

Local i zabl e Strings

Intel ="Intel Corporation"
Di skDesc="Enbedded I nstall ation"

1 915GD0="915G 915GV/ 910G Enbedded Graphi cs Chi pset Function 0"

1 915GD1="915G 915GV/ 910G Enbedded Graphi cs Chi pset Function 1"

i 915AL0="915GM 915G/ 915GVE/ 910G/ 910GWLE Enbedded Graphi cs Chi pset Function 0"
i 915AL1="915GM 915G/ 915GVE/ 910GW./ 910GMLE Enbedded G aphi cs Chi pset Function 1"
i 945LP0="945G Enbedded G aphi cs Chi pset Function 0"

i 945LP1="945G Enbedded Graphi cs Chi pset Function 1"

i 945CT0="945GM Enbedded G aphi cs Chi pset Function 0"

i 945CT1="945GM Enbedded G aphi cs Chi pset Function 1"

i 945\\B0="945GVE/ 945GSE Enbedded Graphi cs Chi pset Function 0"

i 35BLO="@B5 Enbedded Graphics Chi pset Function 0"

i 35BL1="(B5 Enbedded Graphics Chi pset Function 1"

i 35BLOA2="@B5 Enbedded Gaphi cs Chi pset Function 0"

i 35BL1A2="(@B5 Enbedded G aphi cs Chi pset Function 1"

i 3150DT0="GVA 3150 Enbedded Graphics Chi pset Function 0"

i 3150DT1="GVA 3150 Enbedded Graphics Chi pset Function 1"
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i 3150MB0="GVA 3150 Enmbedded Graphics Chi pset
i 3150MB1="GVA 3150 Enmbedded Graphics Chi pset

IEGD—Example INF File

Function 0"
Function 1"

i 965BW="965G Enbedded G aphi cs Chi pset Function 0"

i 965BWL="965G Enbedded Graphi cs Chi pset Function 1"

i BB650="@&65 Enbedded Graphics Chipset Function 0"

i P651="P65 Enbedded Graphics Chi pset Function 1"
Function 0"
i Q651="0Q063/ Q65 Enbedded G aphi cs Chi pset Function 1"

i QQ650="(V63/ P65 Enbedded Graphi cs Chipset

i 946GZ0="946GZ Enbedded
i 946GZ1="946GZ Enbedded
i 965GWD="GW65 Enbedded
i 965GML="GWB65 Enbedded
i 965GVEO="GLE960/ GVE965
i 965GVE1="G.E960/ GVE965

Graphi cs
G aphi cs
Graphi cs
G aphi cs
Enbedded
Enbedded

Chi pset Function O
Chi pset Function 1"
Chi pset Function 0"
Chi pset Function 1"
Graphi cs Chi pset Function 0"
Graphi cs Chi pset Function 1"

i GM50="GwWM5/ GS45/ GL40 Enbedded Graphics Chi pset Function 0"
i GWM51="GW5/ GS45/ GL40 Enbedded G aphi cs Chi pset Function 1"
i A50="(A5 Enbedded G aphi "
i G451=" (45 Enbedded G aphi
i G410="G41 Enbedded G aphi
i G411="G41 Enbedded G aphi
i ELKO="Q45 Enbedded G aphi
i ELK1="45 Enbedded G aphi
i Q450="Q45 Enbedded G aphi
i 451="Q45 Enbedded G aphi

Cs
Cs
Cs
CSs
Cs
CSs
Cs
Cs

Chi pset
Chi pset
Chi pset
Chi pset
Chi pset
Chi pset
Chi pset
Chi pset

Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi

on
on
on
on
on
on
on
on

0

1"
0"
1"
0"
1"
0"
1"

i 900Q0="US15 Enbedded Graphics Chi pset Function 0"

SERVI CE_SYSTEM START
SERVI CE_AUTO_START
SERVI CE_DEMAND_START
SERVI CE_DI SABLED

SERVI CE_KERNEL_DRI VER

SERVI CE_ERROR_| GNORE
SERVI CE_ERROR_NORVAL
SERVI CE_ERROR_SEVERE
SERVI CE_ERROR_CRI TI CAL

REG_EXPAND_SZ
REG MULTI _SZ
REG_DWORD

REG SZ

m o unnn
o

0

0x00020000
0x00010000
0x00010001
0x00000000

x1

0x1;

Di spl ay warn,
0x2; Attenpt Last KnownGood
0x3; Attenpt LastKnownCGood, BugCheck
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Appendix B Port Driver Attributes

B.1 Standard Port Driver Attributes

Port drivers are modules within the IEGD suite that control GMCH-specific modules
such as GMCH LVDS, GMCH TV or add-on modules to GMCH. The table below lists the
attributes available to port drivers. Some of these standard attributes can be
customized for specific port drivers and are detailed in the following

In the tables, device-specific (non-standard) attributes are highlighted in gray.

« “Internal LVDS Port Driver Attributes (Mobile chipsets only)” on page 211
e “CRT (Analog) Port Driver Attributes” on page 212

« “HDMI Port Driver Attributes” on page 212

e “Chrontel CH7307 Port Driver Attributes” on page 214

* “Chrontel CH7308 Port Driver Attributes” on page 214

e “Chrontel CH7315/CH7319/CH7320 Port Driver Attributes” on page 215
* “Chrontel CH7317 Port Driver Attributes” on page 215

e “Chrontel CH7022 Port Driver Attributes” on page 216

- “Silicon Image Sil 1362/Sil 1364 Port Driver DVI Attributes” on page 217

Note: Not all standard attributes are supported by all port drivers. Please see the for details
on the specific attributes supported by each port driver. Flat panel settings are specified
via the FPINFO options of the configuration; please see Table 24.

Table 46. Standard Port Driver Attributes (Sheet 1 of 3)
Attribute Name Igtlt\lrlz?r?tt;r Description
BRIGHTNESS 0 Brightness adjustment.
CONTRAST 1 Contrast adjustment.
HUE 2 Hue adjustment.
FLICKER 3 Setting to reduce flicker.
HPOSITION 4 Controls the horizontal position of the display.
VPOSITION 5 Controls the vertical position of the display.
HSCALE 6 Horizontal scaling ratio.
VSCALE 7 Vertical scaling ratio.
TVFORMAT 8 TV formats are device-specific.
o | lows seection of diferent ey for
LUMA FILTER 10 TV Luma Filter adjustment.
CHROMA FILTER 11 Chroma Filter adjustment.
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Table 46. Standard Port Driver Attributes (Sheet 2 of 3)

Attribute Name Iét,t\lrliﬁ:ézr Description
TEXT FILTER 12 Text Filter adjustment.
TV OUTPUT TYPE 14 TV output types. This attribute is device-specific.
SATURATION 15 Saturation adjustment.
PANEL FIT 18 Panel fitting. Yes or no.
SCALING RATIO 19 Output Scaling. Device-specific.
FP BACKLIGHT ENABLE 20 Enable flat panel backlight.
PANEL DEPTH 26 (p::P c%?oer,itgi rsggc?friez:é—lb?t Sc?uet([:ai{jf ;Sr- 258;‘ et
DUAL CHANNEL PANEL 27 Is it a dual channel panel or not? Takes O or 1.
GANG MODE 28 For achieving a Gang mode output using two

digital ports.

Gang display even or odd. This attribute is to be
set along with Gang mode (28). This mode (Gang
GANG MODE EVEN ODD 29 Mode Even Odd) puts even pixels on one digital
port and odd pixels on the other, and needs to be
selected based on the display panel used.

SHARPNESS 31 Sharpness.

HWCONFIG 32| qipport multiple configurations.
HORZFILTER 33 Horizontal Filter.

VERTFILTER 34 Vertical Filter.

FRAME BUFFER GAMMA 35 Framebuffer gamma correction.

FRAME BUFFER BRIGHTNESS 36 Framebuffer brightness.

FRAME BUFFER CONTRAST 37 Framebuffer contrast.

2D FLICKER 39 Two-dimension flicker.

ADAPTIVE FLICKER 40 Adaptive flicker.

HORIZONTAL OVERSCAN 41 Horizontal overscan.

VERTICAL OVERSCAN 42 Vertical overscan.

SPREAD SPECTRUM CLOCKING 43 Spectrum Clocking

poT_crawL 44| Botoraw affecsthe edges ofcolor o maness
DITHER 45 Dither setting

PANEL PROTECT HSYNC 46 Horizontal sync panel protection

PANEL PROTECT VSYNC 47 Vertical sync panel protection

PANEL PROTECT PIXCLK 48 Pixel clock protection

LVDS PANEL TYPE 49 I;";Z S'S giesdp\tﬁgffigiz\r’x_%;’_s' OpenlLDI panel
VGA 2X IMAGE 57 Controls VGA image in Gang mode.

TEXT ENHANCEMENT 58 Controls text tuning.
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Table 46. Standard Port Driver Attributes (Sheet 3 of 3)

. Attribute .
Attribute Name ID Number Description

MAINTAIN ASPECT RATIO 59 This contrqls scaled image_to match source image
aspect ratio or full screen image.
This indicates whether the attached display is a

FIXED TIMING 60 fixed timing display.
This attribute provides a method to control the
backlight intensity. It is not a method to turn on

INTENSITY 70 backlight but provides a way to adjust its value in
percentages from 0% to 100%

B.1.1 Internal LVDS Port Driver Attributes (Mobile chipsets only)

Table 47. Internal LVDS Port Driver Attributes (Sheet 1 of 2)

Attribute Name Attrl|8ute Description Possible Ranges

Default is 18, however, on some
GMCH chipsets 24-bit also is
supported. For example, GM965
supports both 18 and 24-bit
outputs.

Specify Panel Depth based

PANELDEPTH 26 on connected panel.

0 = Single
DUALCHANNEL 27 Single or Dual Channel Panel | 1 = Dual
Default is 0.

3-9 for US15W

4-13 for GM45/GL40/GS45

0-15 for other chipsets

Default = 7

Step=1

Spread Spectrum Clocking 43 Spectrum Clocking Note: This setting changes
the EMI characteristics,
which can be measured
with tuning equipment.
The change will not
necessarily be visible in
the display.

Dither=0 for 24-bit panels
Dither=1 for 18-bit panels
DITHER 45 On and off Dithering Default:

« dither = 1 for 18-bit panels
« dither = O for 24-bit panels.

0 = SPWG formatted LVDS
output (default)

LVDS Panel Type 49 LVDS panel connector. 1 = OpenLDI unbalanced color
mapping output
Default = 0
This indicates whether 0=on
FIXED TIMING 60 attached display is a fixed
timing display. 1= off
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Table 47. Internal LVDS Port Driver Attributes (Sheet 2 of 2)
Attribute Name AttrI'tD)Ute Description Possible Ranges
This attribute provides a
method to control the
backlight intensity. Itis nota | ygjig range is 0-100%.
INTENSITY 70 method to turn on backlight .
but provides a way to adjust Default is 0.
its value in percentages from
0% to 100%
A method of controlling the
INVERTER FREQUENCY " in total for a complete cycle Default is 0.Typical value is
of modulated backlight 300 - 1000.
control.
A method for controlling
whether to use legacy mode
for PWM duty cycle. Legacy
mode is where the PWM duty )
cycle will be calculated using | Valid values are O for non-legacy
BACKLIGHT LEGACY MODE 72 a combination of Backlight mode or 1 for legacy mode.
duty cycle and Legacy Default is 0.
backlight Control (LBPC). In
non-legacy mode, it will be
calculated using Backlight
duty cycle only.
B.1.2 CRT (Analog) Port Driver Attributes
Note: The analog port driver is included in the driver by default, unlike other port drivers
available for selection as part of the driver configuration. It is a dynamically loadable
port driver instead of being statically linked into the main driver, for example
i egdmi ni . sys for Windows™* or i egd_dr v. so for Linux*.
Table 48. CRT (Analog) Port Driver Attributes
Attribute Name Attrlltb)ute Description Possible Ranges
Set this attribute if the 0 = Not a fixed timing display.
FIXED TIMING 60 attached display supports 1 = Fixed timing display.
only one timing. Default is 0.
0 = Uses DDC method first,
then Analog sense to detect the
) . display
DETECT METHOD 32769 fconttr:f"scgfp'ay detection 1 = DDC method only (Digital
or the . Sense method) by reading EDID
2 = Analog Sense only
Default is 0.
B.1.3 HDMI Port Driver Attributes
B.1.3.1 Audio

The IEGD package does not include an HDMI audio driver, so you must obtain and
install the driver yourself. The HDMI audio driver needs to support Intel HD Audio to be
compatible with IEGD. You must also obtain Microsoft patch KB888111 to enable HDMI

audio. IEGD supports only the Windows* HDMI audio driver.
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B.1.3.2

B.1.3.3

B.1.3.4

B.1.4

Table 49.

April 2011

SDVO-HDMI (CH7315)

IEGD supports only one type of SDVO-HDMI encoder, which is CH7315. SDVO-B cannot
coexist with HDMI-B; SDVO-C cannot coexist with HDMI-C.

SDVO takes precedence over the HDMI port driver. If no SDVO encoder is available
HDMI is automatically loaded by default (only in the GM45 Express chipset).

Internal HDMI

Internal HDMI is available only for the GM45 Express chipset. Only one HDMI port has
audio at any one time. The first port in the port order has audio while the second port
would have only display without audio.

Only one HDMI port has HDCP at any one time. The first port to receive a request for
HDCP has HDCP enabled only in that port.

HDCP

HDCP is supported through the Certified Output Protection Protocol* (COPP) interface
in Windows.

Internal TV Out Port Driver Attributes (Mobile chipsets only)

Internal TV Out Port Driver Attributes (Sheet 1 of 2)

Attribute Name Attrl|gute Description Possible Ranges
BRIGHTNESS 0 Screen brightness 0-100. Default is 50.
CONTRAST 1 Color contrast 0-7. Default is 3.

HUE 2 Hue adjustment 0-100. Default is 0.
TV Flicker Filter. The higher
TV FLICK FILTER 3 the value, the higher the 0-1000. Default is 999.

amount of flicker filtering
and text enhancement.

Horizontal Position.
Increasing the value moves
H POSITION 4 the image to the right and 0-511. Default is 64.
decreasing the value moves
the image to the left.

Vertical Position. The value
represents the TV line
number relative to the VGA
V POSITION 5 vertical sync. Increasing the | 0-511. Default is O.
value moves the image
down and decreasing the
value moves the image up.
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Table 49.

B.1.5

Note:

Table 50.

B.1.6

Note:

Table 51.

Internal TV Out Port Driver Attributes (Sheet 2 of 2)

IEGD—Port Driver Attributes

Attribute Name AttrI'BUte Description Possible Ranges
TV formats are device- .
TV FORMAT 8 specific. Default is NTSC-M (1).
TV output types. This
attribute is device-specific.
TV OUTPUT 14 Note: TV output types are Default is S-VIDEO (2).
limited to S-Video
and Composite for
the VBIOS.
OVERSCAN/SCALING RATIO 19 Output Scaling. 0-1000. Default is 350.

Chrontel CH7307 Port Driver Attributes

The table below shows the attributes for the Chrontel CH7307* port driver.

For flat panel backlight timing settings, please see Table 24.

Chrontel CH7307 Port Driver Attributes

Attribute Name Attrl|gute Description Possible Ranges
0-15
Spread Spectrum Clocking 43 Spectrum clocking Default = 0
Step=1
This indicates whether 0=on
FIXED TIMING 60 attached display is a fixed 1 = off

timing display.

Chrontel CH7308 Port Driver Attributes

The table below shows the attributes for the Chrontel CH7308* port driver.

For FPINFO panel width, height, and backlight timing settings, please see Table 24.

Chrontel CH7308 Port Driver Attributes (Sheet 1 of 2)

Attribute Name AttrIIBUte Description Possible Ranges

18 = 18 bits

LVDS Color Depth 26 Panel depth 24 = 24 bits
Default = 18

DUAL_CHANNEL 27 Dual-channel pane Default - O
0-15

Spread Spectrum Clocking 43 Spectrum Clocking Default = 7
Step=1

Dither 45 Dither setting Default = 0

. Horizontal sync panel _
HSync Panel Protection 46 protection Default = 0
VSync Panel Protection 47 Vertlcal_ sync panel Default = 0
protection
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Table 51. Chrontel CH7308 Port Driver Attributes (Sheet 2 of 2)

Attribute Name AttrI'tDJUte Description Possible Ranges
Pixel Clock Protection 48 Pixel clock protection Default = 0
0 = SPWG formatted LVDS
output (default)
LVDS Panel Type 49 LVDS panel connector. 1 = OpenLDI unbalanced color
mapping output
Default = 0
Text Enhancement 58 Controls text tuning. 0-4.
This indicates whether 0=on
Fixed Timing 60 attached display is a fixed p
timing display. l=o
B.1.7 Chrontel CH7315/CH7319/CH7320 Port Driver Attributes
Note: For flat panel backlight timing settings, please see Table 24 in .

Table 52. Chrontel CH7315/CH7319/CH7320 Port Driver Attributes

Attribute Name Att:iSUte Description Possible Ranges
This indicates whether 0=on
Fixed Timing 60 attached display is a fixed
timing display. 1= off
B.1.8 Chrontel CH7317 Port Driver Attributes

The table below shows the attributes for the Chrontel CH7317 port driver.

Table 53. Chrontel CH7317 Port Driver Attributes

Attribute Name AttrIISUte Description Possible Ranges

Enables VGA bypass. To
enable VGA Bypass, this
configuration setting line
must exist in the
configuration file with the
value of 2. Attribute 9 is
VGA Bypass 9 used to enable selection of 1) Enable VGA Bypass
several possible display
types based on what was
supported on an SDVO
device as defined in SDVO
specifications. Default value
of 2 represent VGA display.
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B.1.9 Chrontel CH7022 Port Driver Attributes
The table below shows the attributes for the Chrontel CH7022 port driver.
Table 54. Chrontel CH7022 Port Driver Attributes (Sheet 1 of 2)
Attribute Name Attrlltb)ute Description Possible Ranges
Allows selection of different
displays for multi-display 1) VGA Bypass (2)
devices. This attribute is ;
2 4
DISPLAY TYPE 9 device-specific. ) Composite (4)
Note: TV Out is not 3) S-Video (8)
available with 4) YPrpb (16)
VBIOS.
BRIGHTNESS (0] Brightness adjustment. 0-255
SATURATION 15 Saturation adjustment. 0-127
HUE 2 Hue adjustment. 0-127
CONTRAST 1 Contrast adjustment. 0-127
HORIZONTAL OVERSCAN 41 Horizontal overscan. 0-47
VERTICAL OVERSCAN 42 Vertical overscan. 0-47
. - Controls the vertical position
Vertical Position/VPOSITION 5 of the display. 0-1023
SHARPNESS 31 Sharpness. 0-7
TV Chroma Filter 11 ChromaFilter adjustment. 0-3
TV Luma Filter 10 TV Luma Filter adjustment. 0-2
Adaptive Flicker Filter 40 Adaptive flicker. 0-7
Dot crawl affects the edges 1) Have Dot Crawl Run Freely
of color and manifests itself
Dot Crawl 44 . )
as moving dots of color
along these edges. 2) Freeze Dot Crawl (1)
TV Output Format 8 TV fc_)r_mats are device- Refer to the At_trlbutes F_’age for
specific. the complete list of choices.
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Table 54. Chrontel CH7022 Port Driver Attributes (Sheet 2 of 2)

Attribute Name AttrI'tDJUte Description Possible Ranges

1) No Data (0)
2) Analog Source (1)

Analog Source 52 VGA

9 3) Pre-recorded Packaged (2)
4) Not Analog Pre-recorded (3)
X i 1) No Data (0)
Scan Information 53 TV attributes are device 2) Overscanned (1)

specific.
3) Under scanned (2)

i . 1) No Data (0)
Picture Aspect Ratio 54 The relative horizontal and 2) 4:3 (1)

vertical sizes.
3) 16:9 (2)

1) No Data (0)

2) Active Format (1)

3) Square Pixels(8)

4) 4:3 Center (9)

5) 16:9 Center (10)

6) 14:9 Center (11)

7) 16:9 Letterbox (Top)(2)
Active Format Ratio 55 Output ratio. 8) 14:9 Letterbox (Top)(3)
9) 16:9 Letterbox (Center)

10) 4:3 (with shoot and protect
14:9 center)

11) 16:9 (with shoot and
protect 14:9 center) (10610)

12) 16:9 (with shoot and
protect 4:3 center)

B.1.10 Silicon Image Sil 1362/Sil 1364 Port Driver DVI Attributes
Note: For flat panel backlight timing settings, please see Table 24.

Table 55. Silicon Image Sil 1362/Sil 1364 Port Driver Attributes

Attribute Name Attrligute Description Possible Ranges
This indicates whether 0=on
FIXED TIMING 60 attached display is a fixed _
timing display. 1= off
B.1.11 Default Search Order
Note: See more information pertaining to port order in the description for “Port Devices

(Available Ports, Port Order)” on page 40.
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Table 56. Default Search Order

Chipset Default Search Order
Intel®Atom™ 400/500 ANALOG, LVDS
Intel® Q45/G41/G45 ANALOG, sDVOB, sDVOC
Intel® GM45/GL40/GS45 ANALOG, sDVOB, sDVOC, LVDS

Intel® US15W/US15WP/WPT LVDS, sDVOB

Intel® Q35 ANALOG, sDVOB, sDVOC
Intel® GLE960/GME965 ANALOG, sDVOB, sDVOC, LVDS
Intel® Q965 ANALOG, sDVOB, sDVOC
Intel® 945GME/945GSE ANALOG, sDVOB, sDVOC, LVDS
Intel® 945G ANALOG, sDVOB, sDVOC
Intel® 915GV ANALOG, sDVOB, sDVOC
Intel® 915GME ANALOG, sDVOB, sDVOC, LVDS
Intel® 910GMLE ANALOG, sDVOB, sDVOC, LVDS

B.1.12 Default GPI1O Pin Pair Assignments

Table 57. Default GP10O Pin Pair Assignments

Default GP10O Pin Pair for EDID
Chipset
sDVO/A sDVvOB sDVOC LVDS
Intel®Atom™ 400/500 N/A 4 2 2
Intel® Q45/G41/G45 N/A 4 4 N/A
Intel® GM45/GL40/GS45 N/A 4 4 2
Intel® US15W/WP/WPT N/A 4 4 2
Intel® Q35 N/A 4 4 N/A
Intel® GLE960/GME965 N/A 4 4 2
Intel® Q965 N/A 4 4 N/A
Intel® 945GME/945GSE N/A 4 4 2
Intel® 945G N/A 4 4 N/A
Intel® 915GV N/A 4 4 N/A
Intel® 915GM N/A 4 4 2
Intel® 910GMLE N/A 4 4 2
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B.1.13 Default 12C Device Address Byte Assignment

Table 58. Default 12C Device Address Byte Assignment

Port Driver

Default Device Address Bytes (DAB)

CH7315, CH7317, CH7319,
CH7320, CH7022

0x70 (for first sDVO device)
0x72 (for second sDVO device)

0x70 (for first sDVO device)

CH7307
0x72 (for second sDVO device)
0x70 (for first sDVO device)
CH7308 .
0x72 (for second sDVO device)
. 0x70 (for first sDVO device)
Sil 1362 .
0x72 (for second sDVO device)
. 0x70 (for first sDVO device)
Sil 1364

0x72 (for second sDVO device)

April 2011
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Appendix C Intel® 5F Extended Interface Functions

C.1

C.1.1

Note:

April 2011

The BIOS provides a set of proprietary function calls to control operation of the
extended features. These function calls all use AH = 5Fh in their designed interface for
easy identification as a proprietary function.

These functions are designed to maintain maximum compatibility with the Desktop and
Mobile Video BIOS. As such many of the definitions behave identically. When the
behavior of the Embedded Video BIOS is not identical to the Desktop and Mobile Video
BIOS it is noted.

In addition to these 5F functions, the Video BIOS also supports all 4F functions defined
by the VESA BIOS Extension (VBE) Core Functions Standard, Version 3.0 with the
exception of the OA function (Return VBE Protected Mode Interface). All other
functions, from 00 through 09 and OB are supported by the Video BIOS. The VESA
BIOS Extension (VBE) Core Functions Standard, Version 3.0 document is available from

http://www.vesa.org/vesa-standards/free-standards/

The table below provides a summary of the IEGD supported Intel 5F functions.

BI10OS Extended Interface Functions

The BIOS provides a set of proprietary function calls to control operation of the
extended features. These function calls all use AH = 5Fh in their designed interface for
easy identification as a proprietary function

These functions are designed to maintain maximum compatibility with the Desktop and
Mobile Video BIOS. As such many of the definitions behave identically. When the
behavior of the Embedded Video BIOS is not identical to the Desktop and Mobile Video
BIOS it is noted.

5F01h — Get Video BIOS Information

This function returns the Video BIOS Build information.

This function is an extension of the Desktop and Mobile Video BIOS. If register ECX
does not contain ASCII characters “IEGD” then the VBIOS is not described by this
specification.

Calling Register:

AX = 5F01h, Get Video Information function
Return Registers:

AX = Return Status (function not supported if AL != 5Fh):

= 005Fh, Function supported and successful

= 015Fh, Function supported but failed
EBX = 4 bytes Video BIOS Build Number ASCII string, e.g., ‘1000’
ECX = 4 bytes Embedded ldentifier, ASCII string ‘IEGD’
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c.1.2

c.1.2.1

Note:

5F0O5h — Refresh Rate

This function sets a new vertical refresh rate for a given mode and returns the current
vertical refresh rate and available refresh rate for a given non-VGA mode.

5F05h, O0h — Set Refresh Rate

This sub-function sets a new default refresh rate for the selected pipe. If the mode is
currently active, the CRT controller and other registers will be automatically
programmed setting the requested refresh rate.

This function is not entirely compatible with the Desktop and Mobile versions. It is not
possible to set the refresh rate for a given mode in advance. This function sets the
“desired” refresh rate which will be applied to all subsequent mode sets when possible.
If the mode provided in BL is the current mode, then a mode change will be
automatically performed.

Calling Register:

AX = 5F05h, Refresh Rate function

BH = 00h, Set Refresh Rate sub-function

BL = Mode Number

ECX = Refresh rate (indicated by setting one bit):
Bits 31 - 9 = Reserved
Bit 8 = 120 Hz
Bit 7 = 100 Hz

Bit 6 = 85 Hz
Bit 5 =75 Hz
Bit4 =72 Hz
Bit 3 = 70 Hz
Bit 2 = 60 Hz
Bit 1 = 56 Hz

Bit O = 43 Hz (Interlaced - Not supported)
Return Registers:

AX = Return Status (function not supported if AL != 5Fh):
= 005Fh, Function supported and successful
= 015Fh, Function supported but failed
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c.1.2.2 5F05h, 01h — Get Refresh Rate

This sub-function returns current vertical refresh rate for the selected pipe and
available refresh rates information for a given Non-VGA mode.

Note: This sub-function returns a status of supported but failed (AX = 015Fh) if executed with
a standard VGA mode.

Calling Registers:

AX = 5F05h, Refresh Rate function
BH = 01h, Get Refresh Rate sub-function
BL = Mode number

Return Registers:

AX = Return Status (function not supported if AL != 5Fh):
= 005Fh, Function supported and successful
= 015Fh, Function supported but failed
EBX = Available refresh rates (indicated by one or more bits set):
Bits 31 - 9 = Reserved
Bit 8 = 120 Hz
Bit 7 = 100 Hz

Bit 6 = 85 Hz
Bit5 =75 Hz
Bit4 =72 Hz
Bit 3 =70 Hz
Bit 2 = 60 Hz
Bit 1 = 56 Hz

Bit 0 = 43 Hz (Interlaced - Not supported)
ECX = Current refresh rate (see EBX for bit definitions)
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C.1.3

C.1.4

c.14.1

c.1.4.2

5F10h — Get Display Memory Information

This function returns information regarding the linear memory starting address, size
and memory mapped base address.

Calling Register:

AX = 5F10h, Get Linear Display Memory Information function
Return Registers:

AX = Return Status (function not supported if AL !'= 5Fh):
= 005Fh, Function supported and successful
= 015Fh, Function supported but failed

ESI = Display memory base address

ECX = Total physical display memory size (in bytes)

EDX = Available display memory size (in bytes)

EDI = Memory Mapped 1I/0 Base Address

EBX = Stride (memory scan line width in bytes)

5F1Ch — BI10OS Pipe Access

This function will set the BIOS pipe access or return the BIOS pipe access status.

5F1Ch, O0h — Set BIOS Pipe Access

This sub-function will set the currently selected pipe. All 5f functions operate on the
currently selected pipe.

When not in clone modes this value cannot be set.
Calling Registers:

AX = 5F1Ch, BIOS Pipe Access function
BH = 00h, Set BIOS Pipe Access sub-function
CH = BIOS Pipe access:
= 00h, Pipe A
= 01h, Pipe B
Return Registers:

AX = Return Status (function not supported if AL != 5Fh):
= 005Fh, Function supported and successful
= 015Fh, Function supported but failed

5F1Ch, O1h — Get BI1OS Pipe Access

This sub-function will return the currently selected pipe.
Calling Registers:

AX = 5F1Ch, BIOS Pipe Access function
BH = 01h, Get BIOS Pipe Access sub-function

Return Registers:

AX = Return Status (function not supported if AL '= 5Fh):
= 005Fh, Function supported and successful

= 015Fh, Function supported but failed

= BIOS Pipe access:

= 00h, Pipe A

= 01h, Pipe B

CH
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C.1.5

C.1.6

Note:

Cc.1.6.1

Note:

April 2011

5F29h — Get Mode Information

This function returns the requested mode’s resolution, color depth, and maximum
required bandwidth using its current refresh rate. This function is applied to extended-
graphics modes only. If the mode number is not an extended graphics mode, the
function will return failure.

Calling Registers:

AX = 5F29h, Get Mode Information function
BH = Mode To Use:

80h, Current Mode

= 00h - 7Fh, Given Mode Number

Return Registers:

AX = Return Status (function not supported if AL = 5Fh):
= 005Fh, Function supported and successful
= 015Fh, Function supported but failed
EBX bits 31 - 16 = Mode horizontal (X) resolution in pixels
EBX bits 15 - 0 = Mode vertical (Y) resolution in pixels
ECX bits 31 - 16 = Maximum bandwidth in megabytes per second
ECX bits 15 - 0 = Color depth in bits per pixel

5F61h — Local Flat Panel Support Function
This function supports local flat panel only features.

Only Subfunction 5h of the 5f61h interface is supported for the Embedded vBIOS.

5F61h, O5h — Get Configuration 1D

This function is used to return the Configuration ID.

This function is known as “Get Local Flat Panel Number” in the Desktop and Mobile
Video BIOS. This function performs a similar purpose however, the configuration IDs
have no pre-defined meaning. The Configuration ID is re%orted to the Embedded
Graphics Driver and will be used as described in the Intel™ Embedded Graphics Drivers
and Video BIOS User’s Guide.

Calling Registers:
AX = 5F61h, Local Flat Panel Support function
BH = 05h, Get Config ID Subfunction
Return Registers:
AX = Return Status (function not supported if AL = 5Fh):
= 005Fh, Function supported and successful

= 015Fh, Function supported but failed
BL = Config ID
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C.1.7 5F68h — System B10S Callback

This is a generic function that allows SoftBIOS to do any system callbacks through INT
15h. The Input/Output of this function is dependent on the definition of the desired INT
15h hook except for the EAX register.

Calling Registers:

AX = 5F68h, System BIOS Callback Function

EAX bits 31:16 = System BIOS INT 15h Hook Function
Return Registers:

AX = Return Status (function not supported if AL '= 5Fh):

= 005Fh, Function supported and successful
= 015Fh, Function supported but failed

Cc.2 Hooks for the System BIOS

The video BIOS performs several system BIOS interrupt function calls (interrupt 15h
hooks). Each function provides the system BIOS with the opportunity to gain control at
specific times to perform any custom processing that may be required. After each
interrupt hook, the system BIOS must return control to the video BIOS. INT 10h calls
could be made within the INT 15h hook calls provided that it is not recursive and thus
cause a deadlock.

c.2.1 5F31h — POST Completion Notification Hook

This hook signals the completion of video POST (Power On Self Test). The hook
executes after the sign-on message is displayed and PCI BIOS resizing.

Calling Registers:

AX = 5F31h, POST Completion Notification Hook
Return Registers:

AX = Return Status (function not supported if AL '= 5Fh):
= 015Fh, Function supported but failed
= 005Fh, Function supported and successful

c.2.2 5F33h — Hook After Mode Set

This hook allows the system BIOS to intercept the video BIOS at the end of a mode set.
Calling Registers:

AX = 5F33h, Hook After Mode Set
BH = Number of character columns
BL = Current mode number
CH = Active display page

Return Registers:

AX = Return Status (function not supported if AL '= 5Fh):
= 015Fh, Function supported but failed
= 005Fh, Function supported and successful
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Cc.2.3 5F35h — Boot Display Device Hook

This hook allows the system BIOS to override the video display default setting. The
graphics BIOS will set the returned video display during POST (power up initialization).

Note: This function is not entirely compatible with the Desktop and Mobile Video BIOS. The
bits in CL have a configurable mapping to the Port Numbers as defined in the Intel®
Embedded Graphics Drivers and Video BIOS User’s Guide. The assigned meanings used
in the Desktop specification can be duplicated with a correct configuration. The values
below are the default values if no “Common To Port” mapping is provided.

Calling Registers:

AX = 5F35h, Boot Display Device Hook
Return Registers:

AX = Return Status (function not supported if AL = 5Fh);
= 005Fh, Function supported and successful
= 015Fh, Function supported but failed
CL = Display Device Combination to boot (1 = Enable display, = 00h, VBIOS

Bit 7 - 6 = Reserved

Bit 5 = Port 5 (or common_to_port[5])
Bit 4 = Port 4 (or common_to_port[4])
Bit 3 = Port 3 (or common_to_port[3])
Bit 2 = Port 2 (or common_to_port[2])
Bit 1 = Port 1 (or common_to_port[1])
Bit O = Port O (or common_to_port[0])

Default
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c.2.4 5F36h — Boot TV Format Hook

This hook allows the system BIOS to boot TV in selected TV format state.
Calling Registers:

AX = 5F36h, Boot TV Format Hook
Return Registers:

AX = Return Status (function not supported if AL '= 5Fh):

= 015Fh, Function supported but failed

= 005Fh, Function supported and successful
BL = TV Format requested:

= 00h, No Preference

= 01h, NTSC_M

= 11h, NTSC_M_J

= 21h, NTSC_433

= 31h, NTSC_N

= 02h, PAL_B

= 12h, PAL_G

= 22h, PAL_D

= 32h, PAL_H

= 42h, PAL_I

= 52h, PAL_M

= 62h, PAL_N

= 72h, PAL_60

= 03h, SECAM_L

= 13h, SECAM_L1

33h, SECAM_D
= 43h, SECAM_G
= 53h, SECAM_H
= 63h, SECAM_K
= 73h, SECAM_K1

c.2.5 5F38h — Hook Before Set Mode

This hook allows the system BIOS to intercept the video BIOS before setting the mode.
Calling Registers:

AX = 5F38h, Hook Before Set Mode
CL = New video mode to be set

Return Registers:
AX = Return Status (function not supported if AL != 5Fh):

= 015Fh, Function supported but failed
= 005Fh, Function supported and successful
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C.2.6 5F40h — Config 1D Hook

This function is known as “Boot Panel Type Hook” in the Desktop and Mobile Video
BIOS. It allows the system BIOS to supply a configuration ID that will eventually be
passed to the driver. This configuration ID is unused by the Video BIOS; however, it
alters the behavior of the driver as described in the Intel® Embedded Graphics Drivers
and Video BIOS User’s Guide.

Calling Registers:

AX = 5F40h, Config ID Hook
Return Registers:

AX = Return Status (function not supported if AL != 5Fh):
= 005Fh, Function supported and successful
= 015Fh, Function supported but failed

CL = Configuration ID
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Appendix D 2D/3D API Support
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D.2

D.2.1

Table 59.

April 2011

This appendix provides information on supported and non-supported OpenGL and
OpenGL ES APIs. See Section 7.6.10, “OpenGL Support” on page 192 for additional

information.

2D Support

IEGD provides 2D capabilities on Linux through UXA and on Windows through DirectX/

GDI.

3D Support

IEGD provides 3D capabilities on Linux, Windows, and Windows CE through several
industry-standard APIs, such as OpenGL, OpenGL ES, Direct3D, and D3DMobile. These

APls are described in the following sections.

OpenGL APIs

The following OpenGL versions are supported:

- Version 1.3 on all Embedded Intel® Architecture (elA) chipsets (Linux only)
= Version 1.4 on 915GV, 915GM, 945G, 945GM, Q965, GLE960/GME965 (Linux only)

and Intel® Atom™ Processor 400 and 500 Series

= Version 1.5 on Q965, GLE960/GME965, Q45/G41/G45, GM45/GL40/GS45, and Q35

(Linux only)

« Version 2.0 on US15W/US15WP/WPT (Linux and Windows), Q35, Q45 and GM45

(Linux only)

For general OpenGL information, visit http://www.opengl.org/about/overview/.

Supported Intel® OpenGL APIs (Sheet 1 of 2)

Supported API Name(s)

GL_3DFX_texture_compression_FXT1*

GL_ARB_depth_texture

GL_ARB_fragment_program (965 or later only)

GL_ARB_multitexture

GL_ARB_occlusion_query (965 or later only)

GL_ARB_point_sprite

GL_ARB_shadow

GL_ARB_texture_env_dot3

GL_ARB_texture_border_clamp

*Not supported on Intel US15W series chipsets.
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Table 59.

Supported Intel® OpenGL APIs (Sheet 2 of 2)

Supported API Name(s)

GL_ARB_texture_compression

GL_ARB_texture_cube_map

GL_ARB_texture_env_add

GL_ARB_texture_env_combine

GL_ARB_texture_env_crossbar

GL_ARB_transpose_matrix

GL_ARB_vertex_buffer_object

GL_ARB_vertex_program (965 or later only)

GL_EXT_abgr

GL_EXT_bgra

GL_EXT_blend_color

GL_EXT_blend_func_separate

GL_EXT_blend_minmax

GL_EXT_blend_subtract

GL_EXT_clip_volume_hint*
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GL_EXT_compiled_vertex_array

GL_EXT_cull_vertex

GL_EXT_fog_coord

GL_EXT_mulit_draw_arrays

GL_EXT_packed_pixels

GL_EXT_rescale_normal

GL_EXT_secondary_color

GL_EXT_separate_specular_color

GL_EXT_shadow_funcs

GL_EXT_stencil_two_side”™

GL_EXT_texture_compression_s3tc

GL_EXT_texture_env_add

GL_EXT_texture_filter_anisotropic

GL_EXT_texture_lod_bias (965 or later only)

GL_IBM_texture_mirrored_repeat

GL_NV_blend_square

GLX_ARB_get_proc_address

*Not supported on Intel US15W series chipsets.
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Table 60.  Non-Supported Intel® OpenGL APIs

Non-Supported API Name(s)

GL_ARB_color_buffer_float

GL_ARB_fragment_program_shadow

GL_ARB_shader_objects

GL_ARB_shading_language_100

GL_ARB_texture_non_power_of_two

GL_EXT_paletted_texture

GL_WIN_swap_hint

WGL_ARB_buffer_region

WGL_ARB_extensions_string

WGL_ARB_make_current_read

WGL_ARB_ pbuffer

WGL_ARB_pixel_format

WGL_EXT_swap_control

D.2.2 OpenGL ES 1.1

The following chipsets support OpenGL ES 1.1:
e US15W/WP/WPT

Except where noted by individual chipsets, the following OpenGL ES 1.1 extensions are
supported:

e GL_OES_byte_coordinates

e GL_OES_fixed_point

e GL_OES_single_precision

e GL_OES_matrix_get

e GL_OES_read_format

e GL_OES_compressed_paletted_texture
e GL_OES_point_size_array

e GL_OES_point_sprite

e GL_OES_draw_texture

e GL_OES_query_matrix

e GL_OES_blend_equation_separate

e GL_OES_blend_func_separate

e GL_OES_blend_subtract

« GL_OES_framebuffer_object

e GL_OES_texture_cube_map

e GL_OES texture_env_crossbar

e GL_OES_texture_mirrored_repeat

e GL_OES_depth24

e GL_OES_depth32
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e GL_OES_element_index_uint

e GL_OES_fbo_render_mipmap

= GL_OES_mapbuffer

* GL_OES_rgb8_rgba8

e GL_OES_stencill

e GL_OES stencil4

e GL_OES_stencil8

» GL_EXT_texture_filter_anisotropic

D.2.3 OpenGL ES 2.0

The following chipsets support OpenGL ES 2.0:
e US15W/WP/WPT
Except where noted by individual chipsets, the following OpenGL ES 2.0 extensions are
supported:
= GL_OES_single_precision
e GL_OES_compressed_paletted_texture
e GL_OES_depth24
e GL_OES_depth32
e GL_OES_element_index_uint
e GL_OES_fbo_render_mipmap
= GL_OES_mapbuffer
e GL_OES rgbh8_rgba8
* GL_OES_stencill
e GL_OES_stencil4
e GL_OES_texture_3D
» GL_OES_texture_npot
e GL_EXT_texture_filter_anisotropic
e GL_EXT_texture_type 2_10_10_10_REV
e GL_OES_depth_texture
e GL_OES_standard_derivatives
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Table 61.
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Non-Supported Intel® OpenGL ES APIs on US15W/WP/WPT

Non-Supported API Name(s)

GL_OES_stencil_wrap

GL_OES_compressed_ETC1_RGB8_texture

GL_OES_matrix_palette

GL_OES_EGL_image

GL_AMD_compressed_3DC_texture

GL_AMD_compressed_ATC_texture

GL_OES_texture_float

GL_OES_texture_half_float

GL_OES_texture_float_linear

GL_OES_texture_half_float_linear

GL_OES_vertex_half_float

GL_OES_vertex_type_10_10_10_2

GL_OES_fragment_precision_high
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Appendix E Framebuffer Overlay Blending

This appendix describes behavior of the IEGD Framebuffer Overlay Blending
(FB_BLEND_OVL) feature.

E.1 How Overlay Works

The overlay is visible as if “on top” of the frame buffer, appearing only where the color
key matches.

; Display Plane

ikl

Color Ke
b4 Overlay Plane : g

The overlay plane is actually behind the display plane (last in Z-order). The framebuffer
overrides all overlay pixels in the pipe except where the color key matches.

Display

+f——— ON TOP

LR L |

Color Key

Overlay
ON BOTTOM
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E.2 About Framebuffer in “Blend” Mode

IEGD has always expressed the mode setting operation as Width X Height at 8, 16, or
32 bpp. In all bit depths, IEGD does not expose any mode with an alpha channel (i.e.,
32 bpp = X8R8G8B8, not ABR8G8B8S).

However, the hardware does support 32 bpp with alpha (== A8B8R8G8B8).
How is this used? The Display Plane in ARGB32 contains per-pixel Alpha to be blended

with all other planes on the same display pipeline. This “Alpha” data is dictated by the
application.

HW

Pipe
/BIender

Cursor A

Overlay

Display A

Overlay

Display Port

If all the Alpha channel (8 MSbits) for Display A and Cursor A were zero (0x00), this
means those two planes are completely transparent.

Cursor A | HW
Pipe
Blender

Only Overlay
Display A pixels are
displayed

Overlay

Display Port

If all the Alpha channel (8 MSbits) for Display A and Cursor A were max (OxFF) — this
means it is completely opaque.
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HW
Pipe
Blender

Display A
Cursor
A
Overlay
Display Port
If all the Alpha channel (8 MSbits) for Display A and Cursor A were 50% (0x80) — this
means it is 50% transparent.
Cursor A HW
Pipe
Blender
Display A
Overlay
Overlay
Display Port
Note: Destination Chroma-keying will not work with the FB-Blend-Ovl feature.
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E.3 Example to Enable the FB_ BLEND OVL Feature

Note: This feature applies to the Intel® System Controller Hub US15W only.
1. Enable the feature:
a. Set the display mode to Width x Height @ 32 bpp.

b. Edit the Windows XP . i nf or Windows CE . r eg or Linux Xor g. conf file and
add the following line in the same section where you find “DisplayConfig”:
“FbBlendOvIl” = 1

2. Boot the OS. An example is shown below.

intel.

e [ e e I
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4. Run a D3D/OGL application.

Ensure that the application has been modified so that the render target has valid
alpha. Use an alpha value such as 0.5 (0x80 = 50% transparency).

The 3D output appears on the
display, carries a 50%
transparency, and is blended
with the overlay. The overlay is
behind and 3D output is on top —
on the display plane.

E.4 Summary

You must use a 3D API to get the application on the framebuffer with a valid alpha
value to blend on top of the video overlay. 2D API is not supported.

If the application has an alpha value of 0.0 or 1.0, it is either semi-transparent or fully
opaque — which is useless because color keying can give you the same effect.

On any operating system you can use OS APIs that already exist to directly write alpha
data to the framebuffer if you want.
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