Release Notes
WinCE BSP for the TI OMAP35x EVM
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1. Introduction

This package contains the following items:
¢  Windows CE 6.0 R2 BSP for the OMAP35x EVM.
DVSDK Components 1.00.00.04 binaries
3D Graphics DDK 1.3 Components binaries
Prebuilt images
Documents
Instructions for building and using the BSP
New features and features the release supports.

2. Release Description

2.1. Release Highlights

Below is a list of new updates to the 6.12.03 BSP. For full list of features, see the
spreadsheet at <{\DVSDKN\6.12.03\Documentation\Bsquare WinCE BSP for OMAP35x EVM
Feature List.pdf>. For release history, see <\DVSDK\6.12.03\BSP\readme.txt>.

e BSP

o Added new BSP installation instructions

o Added sample batch files for EVM1 (evm1_ti_evm_3530.bat), EVMI1 with
Multimedia Daughter Card, (evm1_mdc_ti_evm_3530.bat) and EVM2
(evm2_ti_evm_3530.bat).

o Added sample application that can be used to demo the video capture capability
of the EVMI1+MDC or EVM2. Requires use of OS configuration similar to the
EVM_3530_MDC sample OS design.

o Added disabled new audio mute signal during startup.

o Added registry entry to enable/disable display driver code that supports waiting
for vertical blanking, disabled by default

o Removed BSP_SPEED CPUMHZ variable and added BSP_OPP_SELECT to
select initial VDD voltage, CPU speed and IV A speed.

o Fixed problem with CPU and TPS659XX voltage processor init sequence in

bootloader.

Changed references to OMAP3430 to OMAP35XX

Enabled display driver sDMA BLTs when cursor is enabled.

Changed references to TWL4030 to TPS659XX

Fixed problem with wave driver failing to stop audio streams during suspend.
Removed redundant save/restore of VFP/NEON registers on thread switch.
Added environment variable to select between EVM1 and EVM2.

Added support for UART3 RTS/CTS handshake on EVM2 using registry entries
to enable this feature.

O O O O O O O
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Added support for RTC in TPS659XX chip for EVM2.

Added support for OTG port external power switch for EVM?2.

Added environment variables to select EVM?2 features.

Added support for video capture subsystem on EVM?2.

Added support for HSUSB (High Speed USB) host (EHCI) port on EVM?2.
Added support for external VBUS power control on HSUSB (EHCI) port on
EVM2.

Added support for new Ethernet controller (SMSC9220) and new reset signal on
EVM2.

Fixed bug in display driver DSS clock management that was causing problems
with DVI frame rates

Documented meaning of wave driver gain registry settings in platform.reg. Added
input gain control for AUX input.

Fixed problem with AUX input / stereo headset output routing

Added wave driver registry entry to specify default audio route

Disabled CLOCKACTIVITY bit in USBTLL SYSCONFIG register for ECHI
Driver

Increased gain on stereo headset output path

Changed display driver cursor registry entry to enable cursor whenever
sysgen_cursor is included in the OS configuration

Changed touch panel driver to extend settling time prior to sampling to improve
performance

Fixed PREFAST code analysis warnings

Added registry entry to control high speed mode enable/disable for mUSB OTG
stack

Added environment variable to enable PAL TVOUT format

Changed SDHC driver to use registry entries to configure 4 bit SD memory, 4 bit
SDIO and low voltage support for slot 1

Fixed problem with bootloader CPU version messages

Changed display driver surface allocation to fail PREMULT surface allocation in
video/overlay memory

The TWL4030 VDD regulator voltage has been changed to 1.35V

Added support for OTG port external power switch for EVM?2.

Added disabled new audio mute signal during startup.

Improved display driver interrupt subsystem.

Modified BSP directory structure to move platform dependent code to src\drivers
tree.

Modified platform independent code to compile separately from platform
dependent code.

Modified BSP directory structure to move platform independent code to
platform\common\src\soc\omap tree.

Changed WinCE desktop logo

Updated to the new WinCE directory structure (see Release Notice below on
additional information about the new directory structure)

Added new WinCE BSP, 3D Graphics and DVSDK Software Manifest

Updated WinCE BSP for OMAP3 Product Guide
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o Updated WinCE BSP Feature List
o Add new Microsoft Migration Document
e DVSDK
o No new updates at this time
¢ 3D Graphics
o Update 3D Graphics DDK to v1.3
Added State Change Performance Improvements
Added optimizations for Alpha Test and Fog for OpenGL ES
Added MultiDrawArray for OpenGL ES 2.0
Extended KAA Support to KDrive
Added support to PVR2D for Minor Exceptions and custom USSE code
Added 16x Option for Anti-aliasing for OpenVG
Added Linear MemWrap Support
Ongoing Gaussian Blur Optimizations for OpenVG
Added Texture Uploads via Utilize Transfer Queue on OpenGL ES 1.0 &
2.0
= Fix memory leaks relating to texture operations

2.2. Release Notices

2.2.1.Nomenclature

BSP refers to the base WinCE kernel drivers

DVSDK refers to the TT’s Digital Video Software Development Kit

3D Graphics SDK refers to the TI 3D Graphics Software Development Kit
EVMI1 refers to the TMDXEM?3503 platform

MDC refers to the TI Multimedia Daughter Card

EVM2 refers to the TMDSEVM3530 platform

2.2.2.New TMDSEVM3530 Support

This package includes a preview version of BSP code that supports the new
TMDSEVM3530 platform from TI. This code has not gone through Bsquare’s extensive QA
cycle but gives customers the ability to continue their development using the new platform.

2.2.3.Sample Build Scripts

Three new sample build scripts with default build settings for the supported platforms are
included in this release:
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e evml_ti_evm_3530.bat for TMDXEVM3503

e evml_mdc_ti_evm_3530.bat for TMDXEVM3503 + TI Multimedia Daughter
Card

e evm2_ti_evm_3530.bat for TMDSEVM3530

Rename the appropriate script to ti_evm_3530.bat for building the configuration chosen.

2.2.4.Sample OS Design

A new sample OS Design EVM_3530_MDC is added in this release providing the OS
configuration baseline that supports the TI Multimedia Daughter Card video capture feature.
This is only used if you have the Multimedia Daughter Card.

2.2.5.Prebuilt Images

The DVSDK and DEMO packages contain prebuilt images to help you verify your systems
before starting developing. Each prebuilt image built for the TMDXEVM3530 platform
using WinCE 6.0 R2 and contains support for a fully functional system with support for USB
ActiveSync, accelerated multimedia and 3D graphics support.

OneNAND LCD
Micron LCD

SD Boot LCD

SD Boot DVI 720p

2.2.6.Sample Drivers

The BSP contains several drivers that are provided only as examples. These drivers have not
been tested on the EVM and are not supported:

TIL_EVM_3530\SRC\DRIVERS\USBHCD
TIL_EVM_3530\SRC\DRIVERS\MUSB\USBOTG_TPS659XX
TIL_EVM_3530\SRC\DRIVERS\CAMERA
TI_EVM_3530\SRC\DRIVERS\HEADSET
PLATFORM\COMMON\SRC\SOC\OMAP35XX_TPS659XX_TI_V1\omap\TP
S659XX\BCI

e PLATFORM\COMMON\SRC\SOC\OMAP35XX_TPS659XX_TI_V1\omap\TP
S659XX\MADC
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e PLATFORM\COMMON\SRC\SOC\OMAP35XX_TPS659XX_TI_VI1\omap35x
x\HDQ

2.2.7.New Directory Structure

With this 6.12 release of the WinCE BSP for OMAP35x EVM, Microsoft separated the
System-on-Chip (SoC) libraries from the BSP. This encourages re-use of SoC libraries across
multiple OMAP3 BSPs. It also allows independent updates and versioning of the SoC
libraries and BSP. The new layout conforms to the recommended BSP structure introduced
with CE 6.0.

MSDN describes the organization of BSP and SoC folders at http://msdn.microsoft.com/en-
us/library/aa908532.aspx.

This notice is just an FYI for WinCE BSP customers as this configuration has already been
done on the WinCE BSP source tree.

3. Installation

This BSP must be used in conjunction with Windows Embedded CE6.0 R2. The following tools
must be installed in the following order to use this BSP:

Microsoft Visual Studio 2005 (VS2005)

Microsoft Visual Studio 2005 Service Pack 1

Windows Embedded CE6.0 (Plug in for VS2005)

Windows Embedded CE6.0 Service Pack 1 (SP1)

Windows Embedded CE6.0 R2 Update

Windows Embedded CE6.0 Cumulative Product Update Rollup Package 2007

(QFEs)
¢ Remaining Windows Embedded CE6.0 monthly updates (QFEs)

Once the tools are installed in the correct sequence the TIEVM3530 BSP must be installed into
the \WINCE600\PLATFORM and \WINCE600\PLATFORM\COMMON\SRC\SOC directory
trees.

This directory has two .zip archives that contain a Microsoft Windows CE 6.00 BSP for the
Texas Instruments EVM3530 development board. The TI_EVM_3530_x.xx.xx.zip archive
should be unzipped under \WINCE600O\PLATFORM to create the platform dependent BSP build
tree called TI_EVM_3530.
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The OMAP35XX_TPS659XX_TI_V1_x.xx.xx.zip archive should be unzipped under
\WINCE600\PLATFORM\COMMON\SRC\SOC to create the platform independent source code
tree called OMAP35XX_TPS659XX_TI_V1.

4. Build Instructions

For complete instructions on how to build the WinCE BSP platform, see
<\DVSDK\6.12.03\Documentation EVM3530 BSP User Guide.pdf>.

4.1. Downloading WinCE Image Using Platform Builder

The bootloader supports image download using Platform Builder controlled via the
bootloader serial user interface. The following procedure can be used to download the
WinCE image onto the device.

1) Configure T OMAP35x EVM hardware
e Connect serial cable to UART3
e (Connect Ethernet cable to Ethernet jack

Note: The EVM must be on the same subnet as host PC running Platform
Builder.

2) Open Terminal program on host PC (115200, N, 8, 1)

3) Power up device
e Status messages will be displayed on serial port
e 4 color boot screen will appear
¢  On first boot only the flash will be reformatted. This can be a lengthy operation,
be patient.

4) Launch Platform Builder and open the OS Design project containing the EVM3530
BSP.

5) Configure Platform Builder Target Connectivity Options

¢ From Target menu select Connectivity Options

e Select Ethernet as Download transport

® C(lick Settings button to display Ethernet settings

e Start downloads from bootloader serial menu. This will happen automatically if
the Ethernet cable is plugged in and a MAC address is programmed. Otherwise
program MAC address using menu option 4,9. Once MAC address is
programmed exit from menu which will restart download.

e Select the name string that will appear in Ethernet Settings dialog. It will be in
the format EVM3530-xxxxX.
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® C(Close Target Connectivity Options dialog box

6) Select Attach Device from the Target menu in Platform Builder to initiate the
download

The OS image will be downloaded, programmed into flash if applicable, and launched. Note

that the image will only be programmed into flash if it was built with the IMGFLASH
environment variable set.

4.2, Programming Bootloader Into NAND/ONENAND

The bootloader can be programmed into flash using EVMFlash tool. This tool is must be
used when there is no functional bootloader already located in ONENAND or NAND flash.

Note that the SW4 settings may need to be changed to select a boot device compatible with
the cable used by EVMFlash tool to communicate with the EVM.

Please see the documentation provided with that tool for details on its use.

Note that there are 2 versions of the EVM one using Micron NAND and one using Samsung
ONENAND and that there are 2 versions of the EVMFlash tool.

4.3. Booting from NAND

Note: When switching between NAND and ONENAND builds, you must do a clean build.
Note: To boot the NK.BIN image from the NAND, two things must happen:

1) The image must be built to target FLASH (IMGFLASH enabled). This is
controlled by the Project->EVM_3530 Properties..., Configuration Properties,
Build Options "Write run-time image to flash memory (IMGFLASH=1)" check
box.

2) The image must be downloaded to the system using EBOOT and platform
builder. After downloading the image the bootloader will write the nk.bin image
into the NAND.

Change SW4 to select NAND as the 1st boot device, use one of the following:

Position 1=0OFF 2=0ON 3=0ON 4=0ON 5=0ON 6=ON 7=0OFF 8=0OFF (NAND/SSI/USB)
Position 1=ON 2=0ON 3=0ON 4=0FF 5=ON 6=ON 7=0OFF 8=0OFF (NAND/SSI/USB/MMC1)
Position | 1=OFF 2=0FF 3=0FF 4=0FF 5=0ON 6=ON 7=0OFF 8=0OFF (NAND/USB/UART/MMC1)
Position 1=0OFF 2=0ON 3=0FF 4=0ON 5=0FF 6=ON 7=0OFF 8=0FF (NAND/UART)
Position 1=0OFF 2=0FF 3=0ON 4=0FF 5=0OFF 6=ON 7=0OFF 8=0OFF (NAND/USB)

When using EVMFlash tool with serial cable interface, select UART as the 1st boot device
and NAND as the 2nd boot device, change SW4 to:
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Position | 1=OFF 2=0ON 3=0FF 4=0ON 5=0FF 6=0OFF 7=0OFF 8=0FF

When using EVMFlash tool with USB cable interface, select USB as the 1st boot device and
NAND as the 2nd boot device, change SW4 to:

Position | 1=OFF 2=0FF 3=0ON 4=0FF 5=0FF 6=0OFF 7=0FF 8=0FF

4.4, Booting from SD Memory Card (SD Boot)

Note: The NK.BIN image must be built to target RAM (IMGFLASH disabled). This is
controlled by the Project->EVM_3530 Properties..., Configuration Properties, Build Options
"Write run-time image to flash memory (IMGFLASH=1)" check box.

Note: Some older MMC/SD memory cards are not recognized by the CPU internal boot
ROM. If you cannot get SD boot to work, be sure to try with other cards. This is an issue
with the CPU internal boot ROM and cannot be fixed in the BSP code.

Note: When switching between NAND and ONENAND builds, you must do a clean build.

1) Format the SD Card under WinXP.
2) Make the SD Card bootable using Roadkil's sector editor or another utility:
e Open the SD card physical sector 0
e Write 0x80 at offset Ox1BE into the 1st partition
e Save sector
e Exit Sector Editor application
3) Copy ONLY the MLO file to the SD card. Note that the MLO file is not created during a
debug build.
4) Copy both the EBOOTSD.NBO and the NK.BIN files to the SD card.
5) Configure the EVM SW4 switch to select MMCI as the 1st boot device, use one of the

following:
Position | 1=ON 2=OFF 3=OFF 4=ON 5=ON 6=ON 7=OFF 8=OFF
Position | 1=ON 2=OFF 3=ON 4=ON 5=OFF 6=ON 7=OFF 8=OFF
Position | 1=ON 2-ON 3=ON 4=OFF 5=OFF 6=ON 7=OFF 8=OFF

Alternately, when using EVMFlash tool with serial cable interface, configure the EVM
SW4 switch to select UART as the 1st boot device and MMCI1 as the 2™ boot device:

Position | 1=ON 2=0ON 3=0ON 4=0FF 5=0FF 6=0OFF 7=0OFF 8=0FF
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Alternately, when using EVMFlash tool with USB cable interface, configure the EVM
SW4 switch to select USB as the 1st boot device and MMC1 as the 2nd boot device:

Position | 1=ON 2=0FF 3=0FF 4=0ON 5=0ON 6=0FF 7=0OFF 8=0FF

6) Plug the SD Card into the EVM
7) Power on the EVM -> it should boot from SD.

The CPU internal ROM will load the SD XLDR (MLO) and the SD XLDR will load SD
EBOOT (ebootsd.nb0). After the SD EBOOT bootloader is running, use the menu to select
the SD card as the boot device, and then select continue to boot the NK.BIN file. Note that
the MMC/SD boot currently takes about 2 seconds per MB of NK.BIN file size.

5. Test Results

For the WinCE BSP QA process, Bsquare uses an internal developed test suite called Device
Validation TestSuite as well as CETK. DVT comes from years of experience from Bsquare
testing WinCE environments. It is a use case, system and driver-level testing and performance
tool that helps identify BSP functionality and performance gaps. DVT is also used to test TT’s
3D graphics and DVSDK frameworks.

Bsquare also tests the WinCE BSP using Microsoft’s CETK. The Microsoft tests are ran are
documented at http://msdn.microsoft.com/en-us/library/aa934353.aspx. There are over 130

functional, performance and stress tests that are ran on each release of the BSP.

Testing and BSP Certification for the 6.12 release was done on the TMDXOMAP3530 EVM
from Mistral. The following is the EVM configuration used during Bsquare’s QA process.

TMDXOMAP3530 EVM board revision D
Processor module revision B (ES2.1)
Power module revision F

MDC revision A

A complete set of test results will be available once the WinCE BSP has past General
Availability. If you need the complete WinCE BSP QA/Testing results before this date, please
email sales @bsquare.com.
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6. Know Issues

6.1. BSP

e The EVM Flash utility does not work for the latest TMDSEVM3530 (EVM2). Texas
Instruments is addressing this issue with the EVM provider. As a work-around, please
use the SD Boot method. See <\DVSDK\Documentation\EVM3530 BSP User
Guide.pdf> for procedure on SD Boot. Planning to be fixed in future release.

e The USB OTG port unstable with hot swap and certain USB1.1 and USB2.0 hubs not
working. Standardized USB2.0 hubs do work. See <\DVSDK\Documentation\App Note
- USB Connectivity on TT OMAP3 EVM Platform running Windows CE 6.pdf> for
further details.

e The USB OTG port is sensitive to the type/length of USB cable used. Recommended
cable is GoldX USB 5 in 1 (GXQU-06) available from http://www.amazon.com.
Planning to be fixed in future release.

e [f adevice is connected to the OTG port during boot it will sometimes fail to enumerate.
Remove and re-insert the cable connected to the OTG port to work around this issue.
Planning to be fixed in future release.

e Ethernet driver not working under stress. This is only seen during CETK stress tests and
not in normal use. Planning to be fixed in future release.

e S-video quality is poor on the output of OMAP35x EVM1 and EVM2. Further
developing is being done to fix these issues. Planning to be fixed in future release.

e Video In driver for the Multimedia Daughter Card is not working correctly on ES2.1
version of the OMAP35x EVMI. This driver works fine with the ES3.1 upgrade from
Mistral. Resolution for this issue is to either move to ES3.1 upgrade or wait for the next
EVM from TI.

¢ Poor multimedia performance has been observed on TMDXEVM3530 platforms using
OMAP3530 ES2.1 silicon under certain conditions (such as loading from SD cards). This
is seen with high bit rate (>4MBits) H.264 video files. Planning to be fixed in future
release.

¢ When using the USB ECHI controller with the EVM1 + Multimedia Daughter Card,
plugging a low/full speed device into the USB port on the daughter card will cause the
port to become non-functional until a reboot. To work around this issue, use a hub
between the USB port and the low/full speed device. This behavior is by design (OMAP3
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hardware), no fix is expected. Resolution for this issue is to upgrade to the production
version of the EVM from TI.

e EHCI USB suspend/resume is not currently working. This is being integrated with the
PM framework. Meanwhile the workaround for suspend and resume issue is to keep the
driver to stay always on. Planning to be fixed in future release.

e Power Management modes have not been tested. Planning to be tested in future release.

6.2. DVSDK

¢ VRFB rotation with video not supported in this release. Engineering fix is available
for verification by customer and official fix planned to be fixed in future release.

7. Release Content

7.1. Software

The complete listing of device driver software for baseport, 3D graphics DDK and DVSDK
can be found in each software manifest location at the folder
<\DKSDK\06.12.03\Documentation>.

7.1.1.Baseport

The baseport is found <DVSDK\6.12.03\BSP>. The source for all drivers is location in
the zip file marked TI_EVM_3530_6.12.03.zip and
OMAP35XX_TPS659XX_TI_V1_6.12.03.

7.1.2.3D Graphics

The 3D Graphics DDK package can be found at <\DVSDK\6.12.03\PowerVR\>. The
binary package and demos for the 3D Graphics is located in the zip file marked
PowerVR-DDK-1.3_SDK-2.3.zip
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7.1.3.DVSDK

The DVSDK package can be found at <DVSDK\6.12.03\BSP>. The binary package for
the DVSDK is located in the zip file marked TI_EVM_3530_6.12.03.zip. Once unzipped,
the binary files can be found in <\TI_EVM_3530\FILES\>.

Vide demos and examples can be found online at http://software-
dl.ti.com/dsps/dsps_public_sw/sdo_sb/targetcontent/media/wince/index FDS.html.

7.2. Documentation

The following documents are contained in the folder DVSDK\6.12.03\Documentation in the

root of the release.

Document Author
App Note - USB Connectivity on TI ~ Bsquare
OMAP3 EVM Platform running

Windows CE 6.pdf

App Note - Enable Media Codec Bsquare
Framework on Tl OMAP3 EVM

Platform running Windows CE 6.pdf

App Note - Enabling DVI Outputon ~ Bsquare
the TI EVM Platform running

Windows CE 6.pdf

App Note - Enable 3D Graphics Bsquare
Framework on Tl OMAP3 EVM

Platform running Windows CE 6.pdf

Bsquare WinCE BSP for OMAP35x  Bsquare
EVM Feature List.pdf

EVM3530 BSP User Guide.pdf Bsquare
WinCE BSP Directory Structure Microsoft
Changes.pdf

BSQUARE WinCE BSP for Bsquare
OMAP35x EVM Data Sheet.pdf

BSQUARE WinCE BSP SDIO Hx Bsquare
White Paper for OMAP35x EVM.pdf

OMAP3 WinCE DVSDK Software Texas
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Description

Application note that describes issues with
the USB OTG functionality and the
recommend work-around

Application note that explains how to
enable and build the media codec engine
framework (aka DVSDK) from TI
Application note that explains how to
configure the WinCE image to output to
the DVI port on the EVM

Application note to enable and build the
3D graphics framework (aka 3D Graphics
DDK) from TI

The complete list of features in the
WinCE BSP.

The WinCE BSP user’s guide to help
guide you through building and running
WinCE on the OMAP35x EVM
Microsoft’s description of the WinCE
Directory Structure. This is just an FYI
document for users as this configuration
has already been done on the WinCE BSP
source tree.

Bsquare’s WinCE BSP data sheet
describing this WinCE product. For more
information, email sales @bsquare.com.
Bsquare’s white paper on SDIO Hx that
improved the SD interface in the WinCE
BSP on OMAP35x EVM.

Lists the DVSDK components contained




Manifest (1.00.00.04).pdf Instruments in the BSP and the location of the files.

OMAP3 WinCE BSP Software Bsquare Lists the WinCE driver/software

Manifest (6.12).pdf contained in the BSP and the location of
the files.

evm3530_usb_limitation.pdf Texas Describes the USB limitations on the

Instruments Mistral EVM

8. Support

a. For technical support, registered users should contact their local Texas Instruments FAE,
or go to our website at http://www.bsquare.com/omap3. To get immediate access to the

support site, send an email to omap3support@bsquare.com with the subject line
“OMAP3 KB ACCESS”.

b. For helpful developer hints, try the collaborative Wiki site at
http://wiki.omap.com/index.php?title=WinCE.

c. Users new to Windows Embedded CE6 can obtain evaluation versions of the required
software from Microsoft at the following URL http://msdn.microsoft.com/en-
us/embedded/aa731407.aspx.
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