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About This Book

This guide explains how to build and execute Windows® CE™ 5.0 OS images for the 3-Stack
board, using the Freescale 3-Stack Windows CE 5.0 Board Support Package (BSP).

Audience

This document is intended for software, hardware, and system engineers who are planning to use
the product and for anyone who wants to understand more about the product.

Organization

This document contains the following chapters.
Chapter 1 “BSP Installation” explains how to install/uninstall the BSP.

Chapter 2 “BSP Contents and Organization” describes the contents and organization of the
BSP.

Chapter 3 “Configuring OS Images’ explains how to configure the BSP for building
Windows CE OS images.

Chapter 4 “Building OS Images’ explains how to build Windows CE OS images using the

BSP.

Chapter 5 “Preparing for Downloading and Debugging” describes how to prepare for
downloading and debugging.

Chapter 6 “Windows CE Applicationsin the BSP” identifies the Windows CE 5.0 projects
you can create with the BSP.
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Conventions

This document uses the following conventions:

Courier I's used to identify commands, explicit command parameters, code
examples, expressions, data types, and directives.

Italic Is used for emphasis, to identify new terms, and for replaceable command
parameters.

References

The following documents were referenced to build this document.
1. i.MX31 3-Stack Platform System User’s Guide
2. 1.MX Platform Advanced ToolKit Standard Version User’s Guide
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Chapter 1
BSP Installation

The Freescale 3-Stack Board Support Package (BSP) is a collection of binary, code, and support
filesthat you use to create Kernel images for the 3-Stack board. The BSP is distributed as a single
archive MSI (.ms) file.

1.1 Installing the BSP

This section explains how to install Platform Builder, and then install the BSP into the Windows
CE source code tree and the Platform Builder development environment.

111 Install Platform Builder

To ingtall Platform Builder, use these steps:

1. Insert the Windows CE 5.0 installation disk, or download Platform Builder from the
following link http://www.microsoft.com/downloads/details.aspxfamilyid=486E8250-
D311-4F67-9FB3-23E8B8944F3E& displaylang=en.

2. Fromthe Start menu of the installation disk, select the Install option (Figure 1-1).

5 Welcome to Microsoft Windows CE 5.0 ] 73

EJ Install

EJ Release Notes
EJ What's New?
EJ Community

Figure 1-1 Start Menu

3. Follow the installation wizard until you see the “ Setup Type” window (Figure 1-2).
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4. Select Custom (Tools and OS), and then click Next.
5. Select the destination driver for the Platform Builder installation.

i-'.% Microsoft Windows CE 5.0 - Setup Type

Setup Type

Choose the setup tvpe that best suits your needs,

Please seleck a setup bvpe.

* Custom (Tools and 0S)

Installs IDE and debugger support, as well as CPU support For
building images.

" Tools Only

@ Installs IDE and debugger suppart, buk not CPU support For building
images.

InstallStield

< Back I Mexk = I Cancel

Figure 1-2 Setup Type Window

i.MX31 PDK 1.4 Windows CE 5.0 User’s Guide, Rev 1.4 Freescale Semiconductor




6. At the Custom Setup window, select the options shown in Figure 1-3.

i-E‘ Microsoft Windows CE 5.0 - Custom Setup

Custom Setup

Select the program Features you wank installed.

Click on an icon in the list below to change how a Feature is installed,

— = - | Flatform Builder " = Feature Description
. — | ARM 72¥, ARMIZ, and
- = SI'!areu:I Source for WlnFIDws CES.0 ARM102Y, cares, Tnkel 2Scals,
e =3 - | Windows CE 5.0 Test kit Matorala CragonBall i M3,
- = = | Windows CE 5.0 Operating System Meofagic, MMS7 2K, Samsung
......... =~ | Emulatar S3C24kRK, Texas Instruments
......... W or| w36 OMAP
........ {g +| ARMYSI This Feature requires 1863ME on
_________ s - | MIPSI —1 | wour hard drive,
......... ¥ | MIPSII_FFP
......... w | MIPSIY ;I
Install ko
CAWMIMCES OO
Iniskallshield

Help Space < Back I Mext = I Cancel

Figure 1-3 Custom Setup Window

Note

Be sure to select the ARM41™ compiler option from the
Windows CE 5.0 Operating System folder. Thisis very
important, because the i.MX31 Windows CE Software
Development Kit (SDK) uses thisto compile the BSP files.

7. Follow theinstallation wizard until the installation is complete.
8. Install the updatesin the list that follows. These are required by the SDK.

Windows CE 5.0 Platform Builder Cumulative Product Update Rollup Package (through
12/31/07)

http://www.microsoft.com/downloads/details.aspx 2Familyl D=a54779d5-f4a5-49f0-9e36-
979d461f536¢& Displayl ang=en
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Windows CE 5.0 Platform Builder Monthly Update (January 2008)

http://www.microsoft.com/downloads/details.aspx ZFamilyl d=98F0906A-45C6-4792-91FE-
47A0E073A998& displaylang=en

Windows CE 5.0 Platform Builder Monthly Update (February 2008)

http://www.microsoft.com/downloads/details.aspx ZFamilyl D=9ac7441f-3adc-4e35-abd1-
fadfbb90al32& DisplaylL ang=en

Windows CE 5.0 Platform Builder Monthly Update (March 2008)

http://www.microsoft.com/downloads/details.aspx2Familyl D=aaceadae-e8ce-40c3-941c¢c-
d2a549a55deb& DisplaylL ang=en

Windows CE 5.0 Platform Builder Monthly Update (April 2008)

http://www.microsoft.com/downloads/details.aspx ZFamilyl D=4a3d4537-ab1b-4e8f-b735-
348a64a9d8d6& DisplayL ang=en

1.1.2 Building the SD Card Drivers from Microsoft

The updates for Platform Builder modify the SD Card drivers from Microsoft, and you must
recompile the SD Card drivers for the .M X31 Windows CE SDK to work. Thisstep isa
one-time process; there is no need to repeat this each time you build a new OS image.

To recompile the drivers, use these steps:

1. Open a Platform Builder 5.0 session.

2. Open aPlatform Builder’ s Workspace for the .M X 31 3-Stack board. The BSP provides
a sample workspace that can be used for this example.

3. OntheFile View tab, right-click on:
\WINCES500\PUBLIC\COMMON\OAK\DRIVERS\SDCARD

4. Select Clean Before Building, and then select Build Current Project (see both in
Figure 1-4).

The Platform Builder build processis complete.
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T ol
parallel J
-3 pecard

#1-E8 peibus

-3 pm

&I privker

-2 regenum

(28 SAMPTSPI (excluded from build)

#1285 5DBus

-8 AN CE SO0 publichcommontoakdrivershsdcardy
-2l S0 CardLib

@ SDClientDrivers

-3 SDHCDrivers

- [28 SDHCLib

- il
G =
@ 05Desigr... I@ Farameter... I'[j ClazsView I Resource. .. I Fileiew I_

Build Current Projeck

Build and Swsgen Current Project

Swsgen Current Project

|7 Clean Before Building
Make Run-Time Image After Build

Settings...
Qpen

Find in Files. .. Zkrl+Shift+F

Cormlmem

Figure 1-4 Clean Before Building and Build Current Project

1.2 Removing an Existing Installed BSP

This section explains how to remove an instalation of the BSP from the Windows CE source
code tree and Platform Builder development environment.

NOTE

Before uninstalling the BSP, save any modified files that you
want to keep to a protected location, because uninstalling the
BSP will remove all files that were populated by the Microsoft
Windows Installer.

To remove the BSP, use these steps:

1. Close Platform Builder.
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2. Right-click on the Microsoft Windows Installer (.mgi) file and select Uninstall.

3. Manually remove the remaining BSP files and directories that were not uninstalled by the
previous step:

\WINCE500\PBWorkspaces\3DSmobility
\WINCE500\PLATFORM\COMMON\SRC\ARM\dirs
\WINCE500\PLATFORM\COMMON\SRC\ARM\FREESCALE
\WINCE500\PLATFORM\3DS
\WINCES500\PUBLIC\COMMON\OAK\CATALOG\CEC\mx313ds.cec
\WINCE500\PUBLIC\COMMON\OAK\CSP\ARM\dirs
\WINCE500\PUBLIC\COMMON\OAK\CSP\ARM\FREESCALE
\WINCE500\SUPPORT

4. Manualy remove the residual BSP library files.

To find the libraries, use Windows Explorer with the search name
*mxarmll* ;* mx31* ;* pmic* ;* mc13783* for the following two library paths and remove
al of the LIB, PDB, and DEF files found by the search:

\WINCES500\PUBLIC\COMMON\OAK\LIB\ARMV4 I
\WINCES500\PLATFORM\COMMON\LIB\ARMV4 I

5. Remove the BSP catalog.
— In Platform Builder, click File > Manage Catalog Items. The Manage Catalog items
dialog is displayed.
— Find the mx313ds.cec catalog item, select the entry and click Remove.

1.3 Importing the BSP Catalog and Sample Workspace

After installing the BSP, you can use the sample workspace provided in the BSP package to build
aWindows CE OS image based on the BSP.

To build aWindows CE OS image based on the BSP, use these steps:
1. InPatform Builder, click File > Manage Catalog Items.
The Manage Catalog items dialog is displayed.

2. Click Import, and then select the following catalog file:
WINCES500\PUBLIC\COMMON\OAK\CATALOG\CEC\mx313ds.cec

3. Click Open, and then click OK to import the catalog.
4. In Platform Builder, click File > Open Workspace.

5. Select the BSP sample workspace:
\WINCE500\PBWorkspaces3DSmobility\3DSmobility.pbxml

To view the loaded workspace, click View > Workspace.
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Chapter 2
BSP Contents and Organization

The BSP is a collection of code and support files that can be integrated into the Microsoft
Platform Builder development environment to create Windows CE OS images for the 3-Stack
board.

The BSP contains the following elements:
e Boot loader for downloading OS images
e OEM Adaptation Layer (OAL) for providing the kernel hardware interface
e Devicedriversto support on-chip and on-board peripherals
e Image configuration and build files

The Chip Support Package (CSP) and Production Quality OAL (PQOAL) are shared by all
I.MX31-based platforms.

2.1 About the Chip Support Package (CSP)

The Freescale CSP directory contains a collection of chipset-level code that you can leverage to
develop platforms based on the i.MX31 system on a chip (SoC). The driver code and definitions
in the CSP can be reused in a new platform design for the i.MX31 without modification. To keep
the CSP platform-agnostic, drivers in the CSP directory utilize hardware abstraction routines that
can be ported to a specific platform or board. The CSP source code is compiled into a set of static
libraries that are ultimately linked with platform-specific libraries to create drivers for the system.

The following directories contain the CSP source code:
WINCE500\PUBLIC\COMMON\OAK\CSP\ARM\ FREESCALE\MXARM11
WINCE500\PUBLIC\COMMON\OAK\CSP\ARM\FREESCALE\MX31

The driver code is reusable:

e TheCSP driver codeintheMxXARM11 directory is reusable across all Freescale ARM11™.-
based SoCs.

e TheCSP driver codeintheMX31 directory is reusable across all platforms based on the
MX31 device.
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2.2 About the Production Quality OAL (PQOAL)

Where possible, the BSP leverages the PQOAL (production-quality OEM adaptation layer)
architecture and components provided by Microsoft to reduce the OAL code that needs to be
modified and maintained by the Original Equipment Manufacturer (OEM). In addition, PQOAL
components customized for the i.MX31 are available in the following directories:

WINCES500\PLATFORM\COMMON\SRC\ARM\ FREESCALE\MXARM11
WINCES500\PLATFORM\ COMMON\SRC\ARM\ FREESCALE\MX31

The PQOAL code isreusable:

e ThePQOAL codeintheMxaARM11 directory is reusable across all Freescale ARM11-based
SOCs.

e ThePQOAL codeintheMx31 directory is reusable across all platforms based on thei.MX31
device.

2.3 About the 3-Stack Platform Files

All of the driver and OAL content for the 3-Stack hardware platform is located in the directory:
WINCES500\PLATFORM\3DS

The \3ps platform directory implements the hardware abstraction routines invoked by the driver
code in the Freescale CSP directory. In addition, this directory implements certain aspects of the
PQOAL that may need to be modified by the OEM for their specific platform.

2.4 About the Sample Workspace

A default workspace isincluded in the BSP in the following directory:
\WINCE500\PBWorkspaces\3DSMobility

2.5 About the Support Files

Support files that complement the BSP source tree are located in the following directory:
\WINCE500\SUPPORT

This directory is used to store applications and tests targeted for the BSP. It also contains support
files necessary to configure development tools and the HABToolKit for the 3-Stack board.
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Chapter 3
Configuring OS Images

This chapter describes the configuration options available for the BSP. Y ou can use Platform
Builder to select one of the two default build configurations provided with the BSP sample
workspace. These configurations control the type of OS image (debug, release, ship) that is
generated by the Platform Builder tools.

In addition, the build configuration encapsulates all of the platform environment variables and
custom build instructions that will be used during OS image creztion.

NOTE

The sample workspace provided in the BSP is configured to
generate a default image targeted for the i.MX31 3-Stack
board hardware. It is not necessary to adjust any of the image
configuration settings prior to building the BSP.

3.1 Selecting the Image Build Type

To choose the operating system image generated by Platform Builder, select Set Active
Configuration on the Build OS menu. The sample workspace provided with the BSP provides
two image build types:

Freescale 3DS: ARMV4I_Release—Retail build that includes KITL and kernel debugger
support. Thisimage type provides a smaller image with faster execution at the expense of limited
debug capability.

Freescale 3DS: ARMV4I_Debug—Debug build that includes KITL and kernel debugger
support. Thisimage type provides full debug capability at the expense of alarger image size and
dower execution.

For more information about the build types available for Windows CE 5.0, see the “Build
Configurations’ topic in the Platform Builder Help files.

3.2 Configuring the BSP Environment Variables

The BSP environment variables control the optional BSP support for OS images. Use the
Platform Settings configuration dialog and the BSP Catalog to control the BSP environment
variables. The sections that follow describe the methods of configuring BSP environment
variables and provide a summary of the variables supported by the BSP.
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3.2.1 Setting the Platform Environment Variables

Use the Platform Builder workspace to set the BSP environment variables for each build

configuration.
To view and configure the variables, use these steps:

1. Open the sample workspace for the BSP.
2. From the Platform menu, choose Settings.

3. Sdect the Environment tab.

The Platform Settings dialog (Figure 3-1) is displayed, showing alist of the environment

variables. Table 3-1 describes the variables.

M
Configuration:
IFreescaIe MGMN: ARKY A Releaze j
Generall Lu:u::alel Build Optionz ~ Enviranmment | Customn Build .-'i.c:ticnnsl Irr 4 I ’I
E rmwvironment wariables:
W anable | W alue
IMGSDELSEZ 1
BUILD_OPTIOMNS FREESCALE MeaRMTT b,
BSP_MAND_KSK 2GORIOA 1
BSP_MOPCIBUS 1
BSP_MOMLED 1
SYSGEM_KBD_US 1
_TGTBOARD ADS
BSP_KEYED_MOF 1]
IMGHAMND 1
BSP_MO_TRUST 1
Mew... | Edit... | Remove |

3-2

] I Cancel

Figure 3-1 Platform Settings Dialog
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Table 3-1 BSP Variables

BSP Variables

Description

Settings

BSP_NOPCIBUS

Used to exclude support for
the PCI bus.

BSP_NOPCIBUS =1
Excludes PCI bus support from the OS image.
DO NOT remove from sample workspace.

BSP_NOCSPDDK

Used to exclude i.MX31
CSP driver development kit
(CSPDDK) support. The
CSPDDK is required for
most BSP device drivers.

BSP_NOCSPDDK =1

Excludes CSPDDK from the OS image. Use this
configuration only when building an OS design that
does not include BSP device drivers.

DO NOT define for sample workspace.

BSP_NOAUDIO

Used to exclude support for
audio driver.

BSP_NOAUDIO =1
Excludes audio driver support from the OS image.

BSP_NODISPLAY

Used to exclude support for
display driver.

BSP_NODISPLAY =1
Excludes display driver support from the OS image.

BSP_NOTOUCH

Used to exclude support for
touch driver.

BSP_NOTOUCH =1
Excludes touch driver support from the OS image.

BSP_NONLED

Used to exclude support for
notification LED driver.

BSP_NONLED =1

Excludes notification NLED driver support from the
OS image.

BSP_NO_TRUST

Excludes trusted
environment support to the
image.

BSP_NO_TRUST =1

Excludes trusted environment support from the OS
image.

DO NOT remove from sample workspace.

_TGTBOARD

Allows conditional
compilation for the 3-Stack
hardware.

_TGTBOARD = ADS
Configures the build for i.MX31 3-Stack hardware.

Note: A clean build of all BSP components is required
after modifying this setting.

BUILD_OPTIONS

Specifies an optional set of
BSP directories for the
build tools.

BUILD_OPTIONS = FREESCALE MXARM11 MX31
PMIC MGN

Required for proper build of the BSP. DO NOT modify
or remove from sample workspace.

IMGNAND

Used by EBOOT and OS
build files to determine if
images are targeted for
NAND flash.

IMGNAND =1

Link EBOOT and OS images for NAND flash. This
environment variable is ignored for OS images if you
have selected the following:

Platform Settings > Build Options > Write Run-
time Image to Flash Memory (IMGFLASH=1) to link
the OS image for NOR flash.

BSP_USB_IRAM_PATCH

Use IRAM instead of DDR
to store USB endpoint

BSP_USB_IRAM_PATCH =1

Freescale Semiconductor
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Chapter 4
Building OS Images

This chapter explains how to build Windows CE OS images using the BSP.

4.1 Building CSP Libraries

The Freescale CSP libraries that support the i.MX31 are not generated during the

Build OS > Sysgen build procedure. Microsoft Windows CE 5.0 ships with pre-built CSP
libraries for various ARM processors, but the libraries for the i.MX31 are not included with the
standard Microsoft distribution. Therefore, you must build the libraries for the i.MX31 separately.

To build the CSP libraries, use these steps:

Open the sample workspace.

Select the desired build type, as discussed in Section 3.1, Selecting the Image Build Type.
In the Platform Builder Workspace window, select the File View tab.

Expand the Favorites group to view the BSP sub-items.

Right-click on the FREESCALE CSP folder and select Clean Before Building.

a W N PE
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6. Right-click on the FREESCALE CSP folder again and select Build Current Project
(Figure 4-1).

For arelease build type, the CSP libraries will be placed in:
\WINCE500\PUBLIC\COMMON\OAK\LIB\ARMV4I\RETAIL

For a debug build type, the CSP libraries will be placed in:
\WINCE500\PUBLIC\COMMON\OAK\LIB\ARMV4I\DERUG

--88 CMWINCESDD
-] PLATFORM
-1 PRIVATE
-1 public
- ‘f_\? Favorites
+- (8] 305 PLATFORM
- (5 MxaRM11 Build and Sysgen Current Project
+ @ PHIC Sysgen Current Project
+-[8] FREESCALE POI
Projects v Clean Before Building
Make Run-Time Image After Build
Settings...
Open
Find in Files... Ctrl+5hift+F

Figure 4-1 Building CSP Libraries

Note

The CSP libraries build requires that all the Windows CE 5.0
updates specified in the i. MX31 PDK Windows CE 5.0
Release Notes have been installed. If not, the build process
will have errors.

4.2 Building Run-Time Images
After building the Freescale CSP libraries, build the OS image by following the proceduresin the

Platform Builder documentation. For information, see the “Building a Run-Time Image” topic in
the Platform Builder Help.
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4.2.1 Building the BSP for the First Time

To build the BSP for the first time, use these steps:

1. Open the sample workspace.
2. Select the desired build type, as discussed in Section 3.1, Selecting the Image Build Type.

3. Make sure the Freescale CSP libraries are available by following the instructionsin
Section 4.1, Building CSP Libraries.

4. Using the Build OS menu, configure the build options as follows (Figure 4-2):
— Clean Before Building unselected
— Copy Files to Release Directory After Build selected
— Make Run-Time Image After Build selected

rget  Build Project |Bgilu:| 05 Tools ‘Window Help

SwEgen

Build and Sysgen

Build and Swsgen Current BSP

i_lean Before Building

v Zopy Files to Release Direckory After Build
F Male Run-Time Image After Build

Zopy Files to Release Direckory
Make Run-Time Image

[VGA) .2(3 Stap Eild

Batch Build. ..
5 | Cpen Release Direckory

o Sek Active Configuration, ..

Configurations. ..

Figure 4-2 Building the BSP for the First Time

5. Select Build OS > Sysgen to start the build process.

For arelease build type, the resulting OS image files will be placed in the following
directory:
WINCE500\PBWorkspaces\3DSmobility\RelDir\MX31_ARMV4I_Release

For a debug build type, the resulting OS image files will be placed in the following
directory: WINCE500\PBWorkspaces\3DSmobility\RelDir\MX31eARMV4IeDebug
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4.2.2 Obtaining a Clean Build for the BSP

By default, Platform Builder performs incremental builds of the BSP components, even during the
Sysgen build procedure. It may be desirable under certain circumstances to force a clean build for
the BSP.

To obtain a clean build of all the BSP components, use these steps:

1. Follow the instructions in Section 4.1 Building CSP Libraries, to perform a clean build of
the Freescale CSP libraries.

2. Using the Build OS menu, configure the build options as follows.
— Clean Before Building selected
— Copy Files to Release Directory After Build selected
— Make Run-Time Image After Build cleared

3. Select Build OS > Sysgen to build the OS design and perform a clean build of the
PQOAL libraries (Figure 4-3).

rget  Build Project |Bgi|u:| 05 TJools ‘Window Help

b (o H@[ﬁ k] vsaen

e Build and Svsgen

Build and Sysgen Current BSP

|-;- Clean Before Building

[ Copy Files to Release Directory After Build
Make Run-Time Image After Build

Copy Files to Release Directory
Make Run-Time Image

[VGEA] 2% Stop Build

Batch Build. ..
m Open Release Direckory

[ Set Active Configuration. ..

Configurations, .,

Figure 4-3 Sysgen a Clean OS Image

4. Using the Build OS menu, configure the build options as follows:
— Clean Before Building selected
— Copy Files to Release Directory After Build selected
— Make Run-Time Image After Build selected
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5. Select Build OS > Build and Sysgen Current BSP to perform a clean build of the BSP
platform directory and complete the creation of an OS image (Figure 4-4).

l[get Euild Project |Build 05 Tools Window Help

-2 - ImE % Sysgen

Build and Sywsgen

Build and Sysgen Current BSP

57 Clean Before Building

T Copy Files to Release Directory After Build
:7 Make Fun-Time Image &fter Build

Copy Files to Release Directory:

Make Run-Time Image

[¥GA) #% Stop Build
Batch Build. ..
B8 Cpen Release Direckory
=1 Set Active Configuration, .,

Configurations. ..

Figure 4-4 Build and Sysgen a Clean OS Image

4.2.3 Performing an Incremental BSP Build

The Sysgen build phase results in pre-built OS component binaries being copied to the release
directory for the current build configuration. It is not necessary to perform a Sysgen again unless
components are being added or removed from your OS design. Instead, you can perform an
incremental build of the BSP components to quickly build an updated OS image.

To build an updated OS Image, use these steps:

Open aworkspace.

Select the desired build type, as discussed in Section 3.1, Selecting the Image Build Type.
In the Platform Builder Workspace, select the File View.

Expand the Favorites group to view the BSP sub-items.

Right-click on any Favorites group folder and clear Clean Before Building.

o g~ w Dd P

If any Freescale CSP source files have been modified, perform an incremental build of the
CSP libraries. To do so, right-click on the FREESCALE CSP folder and select Build
Current Project.
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7. 1f any PQOAL source files have been modified, perform an incremental build of the

PQOAL libraries. To do so, right-click on the FREESCALE PQOAL folder and select
Build Current Project (Figure 4-5).

-8B C:\wINCESOD
+- [ PLATFORM
-1 PRIVATE
+-1 public

= fg' Favvarites
+-[3] 305 PLATFORM
+- (8] FREESCALE CSP

+-(50 Wxt
+-[F] MEARMTT
<[5 PMIC

Frojects

Clean Before Building

Make Run-Time Image After Build

Figure 4-5 Incremental Build for CSP and PQOAL Libraries

8. Click Build OS, and then configure the build options as follows:
— Clean Before Building unselected

— Copy Files to Release Directory After Build selected
— Make Run-Time Image After Build selected

9. Select Build OS> Build and Sysgen Current BSP to perform an incremental build of
the BSP platform directory and complete the creation of an OS image (Figure 4-6).

l[get Build Praject |Eigi||:| 05 Tools Window Help

o iy Hﬁﬁ B4 Sysgen

Build and Svsgen

Build and Svsgen Current BSP

Clean Before Buiding

|7 Copy Files ko Release Direckory &fter Build
|7 Make Run-Time Image After Build

Copy Files to Release Direckory

Make Fun-Time Image
[WEA]

#% Stop Build

Batch Build. ..
BN Open Release Direckory

Set Active Configuratiorn, ..,

Configurations. ..

Figure 4-6 Incremental OS Image Build
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4.3 Buildin

g an XLDR Image

The XLDR isa NAND boot loader that residesin the first 2K bytes of the external NAND device.
The XLDR isthe first code to execute on the system when booting directly from external NAND

flash memory. The NAND flash controller copies the XLDR from the NAND memory to the

internal NAND buffer after reset.

After the XLDR is copied, the CPU program counter is set to the base of the NAND buffer and

begins executing the XLDR. The XLDR then loads a secondary boot loader (such as EBOOT,
Windows Mobile IPL, and so forth), which can provide additional capabilities for booting OS

images.

Once the OS Image is created, the XLDR image can be generated.

To build an XLDR image NAND for flash, use these steps:

1. Inthe Platform Builder Workspace, select the File View tab.

2. Expand the Favorites group, and then click 3DS Platform > SRC > Bootloader.

3. Right-click on the XLDR folder and select Clean Before Building.

4. Right-click on the XLDR folder again and select Build Current Project, as shown in

Figure 4-7). The XLDR binary image will be created in the workspace release directory.

Freescale Semiconductor

BE CowINCESDD
+- ] PLATFORM
-0 PRIVATE
+-_1 public
fi’ Favorites
=-[8 305 PLATFORM
— @ [
=[5 BOOTLOADER
+ EROOT
+ IPL [excluded from build]

+-[3 PMCEOOT

o) DR [excluded from |8
+--{ ] COMMON
+-[Z DRIVERS
- KERMEL

+-[%] FREESCALE CSP
+-[%] FREESCALE PROAL

v Clean Before Building

Prajects Make Run-Time Image After Build
Settings...
Open

Figure 4-7 Building an XLDR Image
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Chapter 5
Preparing for Downloading and Debugging

This chapter explains how to configure and initialize the target and development workstations,
which you must do prior to downloading the OS images.

5.1 Configuring Boot Mode

Note

Switches SW5 through SW10 on the 3-Stack Debug board
are used for Boot mode selection.

The following table shows jumper settings for the NAND Flash boot configuration.

Jumper Setting Configuration
SWe6 1
SW5-SW7-SW8-SW9-SW10 0

The following table shows jumper settings for the UART/USB boot configuration.

Jumper Setting Configuration

SW5-SW6-SW7-SW8-SW9-SW10 0

5.2 Installing the Advanced ToolKit Package

Y ou may obtain the Advanced ToolKit (ATK) packagein either of two ways: from thei.MX31 PDK
CD-ROM or as afree download from the Freescale website. For website information, see your Freescale
representative.

To install the ATK, follow these steps:

1. Extract the contents fromthe FSL. ATK TOOL_WINS STD INSTALL.zip fileand
place the filesin atemporary folder.

2. Fromthetop level folder, runthe setup . exe file.
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3. Follow the instalation wizard to install the ATK on your PC.

After installation, to accessthe ATK tool, click Start > Programs > Advanced ToolKit

> AdvancedToolKit V1.53 (Figure 5-1).

! 3
E WinRAR M
I Arm C

fﬁ AdvancedToolkit iﬁ‘ Uninstall AdvancedToolKit
IF Microsoft Windows CE 5.0 ¥ |[] AdvancedToolkit V1,53

|5y Windows Explorer
(=} Windows Media Player
Shut Down. . @& Microsoft ActiveSync

Undock Computer

\:\‘r Favorites b ([T WinRAR b7 User Guide V1,53
\ I Tron Mountain »
| A b
2 Documents @ mysaL X
[3-’ Settings y ) cvsnT 4
_ . I TortoiseCvs 3
P j"l Search *IF) Software99s 3
S I T BlueSoleil 3
7 I ueSole
- Q Help and Suppaort
%'1 B3 command Prompt
= #=1 Run... & Internet Explorer
o & Netmeeting
] | ] wooffbizess.. |43 PowerDVD
=
o 3
- ‘__]
=
H 0]

Fiaure 5-1 ATK Toolkit Location

5.3

Programming XLDR and EBOOT Using the ATK Tool

Certain users may receive a 3-Stack board without XLDR and EBOOT, and all users may at some
time need to update those programs.

To program the XLDR, you should use the ATK tool, which supports K9F2GO8BROA. The ATK
tool islocated in the Windows CE PDK package.

5.3.1

NOTE

Before flashing the files, you MUST erase the memory flash
first.

Erasing Memory Flash

To erase memory flash, use these steps:

1. Set the boot mode (BOOTSTRAP No.4 pin configured as 0), in order to cause the MCU

to boot from the UART/USB.
2. Power on or reset the device board.
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3. RunADSToolkit.exe.
The Advanced ToolKit Configuration screen is displayed (Figure 5-2).

CEX)

L

Device Setting

iMACPU:  [iMx31 TOZ ]
Device memaory initial

* DDR " SDRAM
(™ Custom Iritial File J

Huaost Setting

Communication Channel

{+ Seral Part: COM1 L-|

" USE | COM->USE

[ Bypass the settings

et > Cancel

Figure 5-2 ATK Initial Configuration

4. Select these options:
— For i.MX CPU, sdlect i.MX31_TO2.

— For Device memory initial, select DDR.
— For Communication Channel of Host Setting, select the appropriate COM

port/USB.

5. Click Next.
The Advanced ToolKit Configuration dialog is displayed.

6. Click Flash Tool, and then click Go.
The Flash Tool screen is displayed.
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7. Select the options shown in Figure 5-3, and then click Erase to erase the flash.

Advanced Toolkit (Flash Tool) A=)
Operation tppe - 1 Flazh Device -

 Dowrload  Dump | BiSwap [~ BBT | | Flashmodel [NAND KIK2GOBROA |
£~ Program @ Erase [ Unboundar | :

~ Dperation settings
Address: 0w (00000000
Size: 0x | 10000000

— Image

Image File [D'ownload/Program input, Dump output)

I Browse...

Finighed!
ANNEENEREERENNEEENERNEERNERNENENENNENNEEEENN

Flazh eraze successiull

Silicon Security Type [HAB_TYFE] Development/Disable

< Guit E it ‘ Load... | Save... Eraze |

Figure 5-3 Erase Flash with ATK

Note

The NAND flash device used in the 3-Stack board is
K9F2GO8ROA, but the KIK2GOSROA from the ATK Flash
model options works with this memory.
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5.3.2

Program XLDR

To program the XLDR, use these steps:

1. Inthe Image section, click Browse to select XLDR.nb0 as the Image File.

2. Select the options shown in Figure 5-4, and then click Program and wait until flashing is

successful.

B Advanced Toolkit (Flash Tool)

— Operation type  Flash Device
" Download ¢ Dump [~ BlSws [ BET Flash model  |MAMD KIK2G0SR02 ;!
* Program ¢ Erase [ Unboundar

— Operation ettings

Address: [ iDDDDUUUU
Size: Ox | 10000000
~Image

Image File [Download/Program input, Dump oukput)

IC: W/ IMCESODYPE W ark spaces 30 St abilitys R elDirt305_ARMYAlRelease'=LDR.nb0

Browsze... ‘

Finizhed!

Flash eraze successfull
Flazh program succesziul

Silicon Securnty Type [H&E_TYPE]: Development/Dizable

Exit Load... Save.. Program !

< Guit J

Stop J

Figure 5-4 XLDR.nb0 Programming
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5.3.3 Programming EBOOT
To program EBOOT, use these steps.

1. Inthe Image section, click Browse to select EBOOT.nbO as the Image File.

2. Select the options shown in Figure 5-5, and then click Program to write EBOOT to the

board.
Advanced Toolkit (Flash Tool) A=
~ Operation type 1 1 Flazh Device
(" Download ¢ Dump W EBlSwar [ EET Flash model  |MNAMD K9K2G05R0A ﬂ
{* Program " Erage I Unboundar ] o sE

— Operation settings-

Address: O |2E"3|:“:|
Size: EIH{”-Z'--:

i Image

Image File [Download/Program input, Dump output]

|E: “aINCEBO0NWPE W orkspacesh 30 Sk obilitys R ellirv 3D 5_ARMY4l_Releaze\EBOOT.nb0 Browse. ..

Finizhed!

Flazh eraze successul
Flazh program successful
Flash program successhul]

Silicon Security Tupe [HAB_TYPE): Dewelopment/Dizable

< Guit E xit Load... Save.. Program |

Fiqure 5-5 EBOOT.nb0 Programming

3. Set the board for NAND flash boot, using the instructions in Section 5.1, Configuring
Boot Mode.

4. Power on or reset the device board.
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5.4 Programming the OS Kernel Image

Use Platform Builder and EBOOT to program the OS kernel image into NAND Flash. When
you have built the OS Image and loaded the XLDR and EBOOT into the NAND Flash,
change the Boot Settingsto NAND Flash Boot, and then use the following stepsto program
the OS image to the board.

Note

Before building the OS image, ensure that the environment
variable IMGNAND = 1 in Platform Builder is set. If not, set
it by selecting Platform > Settings > Environment.

5.4.1 Adding the 3-Stack Board to Platform Builder

To add the 3-Stack board to the Platform Builder, use these steps:

1. Connect the 3-Stack board to the network with a standard UTP cable.
2. Connect the 3-Stack board to your host PC using a serial cable.

3. Open aserial console on your host PC with the following settings.
— Baud Rate: 115200
— Databits: 8
— Parity: none
— Stop bits: 1
— Fow Control: none

4. Ensurethat the board is configured to boot from the NAND flash (see Section 5.1,
Configuring Boot Mode).

5. Power up the 3-Stack board (the EBOOT startup sequence should appear in the serial
console, as shown in Figure 5-1). If the EBOOT startup sequence is not displayed,
program XLDR and EBOOT following the procedure in Section 5.3, Programming
XLDR and EBOOT Using the ATK Tool.
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6. Pressthe spacebar on the host PC to enter the EBOOT menu before the three-second
period ends, and then configure the ETH settings to match your network configuration
(IP address, Subnet mask, MAC address, and DHCP options; see Figure 5-6 and Figure
5-7).

If your networks include a DHCP server, ensure that option 3 DHCP is set to Enabled.

20087 18:860:34 ;’
Microsoft Windows CE Ethernet Bootloader 1.8 for ME31 ADS CAung 14 2007 17:580:26>
INFQ: Bootloader launched from NAND
INFO: OEMPlatformInit: Initialized NAND flash device.

INFO: Loading boot configuration from NAND
PBC debug switch settings: Bx261
KITL will »un in PASSIUVE mode
BSP System Configuration:
L2 CACHE EMABLED

MCU PLL = 532000080 H=
USB PLL = 240080080 H=
SER PLL = 228147200 H=
ARM CLOCK = 266880000 H=
IPU CLOCK = 1330800688 H=
AHB CLOCK = 13386008000 H=
IPG CLOCK = 66588000 H=
NFC CLOCK = 26680808 H=z
GACC CLOCK = 665888808 Hz
PER CLOCK = 66580088 H=
§8I1 CLOCK = 17199680 H=
8812 CLOCK = 17199788 H=
FIRI CLOCK = 1875688 H=
CS8I CLOCK = 429975 H=

USB CLOCK = 600080AA H=
SIM CLOCK = 66588080 H=

System ready?
Preparing for download...

Press [ENTER] to launch image stored in NAND flash or [SPACE] to cancel. :j
b

Initiating image launch in 2 seconds.

Figure 5-6 EBOOT Startup Sequence

Initiating image launch in 3 seconds. _:J
oot Loader Configuration:

IP address: 192.168.1.2

Subnet Mask: 255.255_.255.8

Boot delay: 3 seconds

DHCP: Disabled

Reset to factory default configuration
Autohoot: HNK From NAND

MAC address: B-11-22-33-44-55
Format 05 NAMD region.

Format ALL NAND regions.

Kitl interrupt mode: Enable

Kitl passive mode: Enable

L2 cache enable: Enabhle

L2 cache mode: WriteThrough

AHB Clock freg: 133M

ARM Clock freg: 53ZM

DPIC mode:= Disahle

DUFS mode: Disahle

SW2 Uoltage: 1.8U

PowerPolicy: Disahle

USE KITL: Disahle

Save configuration

Download image from ethernet now
Download image from USB now
Launch existing flash resident image now

S S St s s S e e S N N N N S N N

nter your selection: j

Figure 5-7 EBOOT Menu with ETH Configuration for Direct Connection
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7. InPlatform Builder, select Target > Connectivity Options (Figure 5-8).

e

2 Sm Attach Device trl+Shift+0
———— =[5 Detach Bevice
% Reset evice

Platform | Tapget Build Projeck Build OS5 Tools  Window

Fun Pragrams. AlEEShitER
ZE Debun Zones. .
(ZF Target Gontral Gl Al Shift -6

5-’-;?’ GE Brocesses

.@. ZE Threads

E ZE Madules and Symbols
|} E Exceptions...

Connectivity Opkions.,.  Cerl+3hift+C

Debug Message Opkions. ..

Release Directory Madules. ..

Figure 5-8 Platform Builder Connectivity

The Target Connectivity dialog is displayed (Figure 5-10).

Device Configuration
Add Device

Delete Device

Sewice Configuration
Hernel Service Map
Core Service Seftings
Service Status

L o Target Device Connectivity Options

o ] A |
Target Device:
IEE Device ﬂ
Dowwnload:
IEthemet j Settings |
[-]
Tranzpart;
IEthemet ﬂ Settings |
[-]
Debugger:

KdShub

Apply I Cloze

Settings |

Help

Figure 5-9 Target Connectivity Options
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8. Next to Transport, click the down arrow and select Ethernet.
9. Next to Debugger, click the down arrow and select KdStub.
10. Next to Download, click Settings.

The Ethernet Download Settings window is displayed.

11. On the EBOOT menu, press “D” to request the download of the image to the Platform

Builder.
The download begins, as shown in Figure 5-10.

LZ cache mode: UWriteThrough

AHB Clock freg: 133H

ARH Clock freg: 53ZH

DPTC mode: Disahle

DUFS mode: Disahle

SW2 Uoltage: 1.8U

PowerPolicy: Disahle

USB KITL: Disable

Save configuration

Download image from ethernet now
Download image from USE now
Launch existing flash resident image now

e e S S S N N N )

nter your selection: d

ALEtall 758us <65@BKhz, Bxfffeebc2, Bxfffed2a?>
AN?118: Chip Id 117a Revision @

uto Hegotiation done

uto Hegotiation done LINK_1B88MPS_FULL
LAN?1CInit<{mac = B@:11:22:33:44:55, rc = 1)
IMFO: LAN?11x Ethernet controller initialized.
INFO: MAC address: B-11-22-33-44-55

INFO: Using device name: *‘MH3117493°
+EbootSendBootmeAndlaitForTftp

ent BOOTHME to 255.255.255.255

ent BOOTHME to 255.255.255.255

ent BOOTME to 255.255.255.255

ent BOOTME to 255.255.255.255

ent BOOTME to 255.255.255.255

+LAN?11xInit (Bxh200AE00, OxH00HANAA. Bxa8000A36. EPIT<(B8x888d24hc. @xhff?4088>>

Figure 5-10 EBOOT Request Download Message Screen

Note

Y ou may need to stop Black ICE software. To do so, in the
Start menu, click Settings > Control Panel >
Administrative Tools > Services. Then right-click on Black
ICE and click Stop.
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12. When the EBOOT program displays the BOOTME messages, the 3-Stack board device
should be displayed in the Ethernet Download Settings dialog, as shown in Figure 5-11.
Double-click the active device, and then click OK.

If the device is not displayed in the Active Devices field, check that the ETH settings are
properly configured and that there are no security software blocking broadcast signals
(such as Black I CE software) on the host PC.

# Ethernet Download Settings x|

Device Book Mame:

Mx3117493 |

IP Address: 192.168.1.2
Bootloader: 1.0

Active Devices:

e I, |

=

Ok, Cancel |

Figure 5-11 Ethernet Download Settings
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The Target Device Connectivity Options screen is displayed. The Target Device box
should display CE Device (Figure 5-12).

f Target Device Connectivity Options

CE Device

Figure 5-12 Target Device Connectivity Settings

13. Click Apply, and then click Close.
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5.4.2 Downloading the OS Kernel Image using EBOOT

To download the OS kernel image using EBOOT, use these steps:

1. Click Target > Attach Device (see Figure 5-13).

Platform | Tapget Build Project Build ©5  Tools  Window

o ) | « 440] Attach Device Chrl4+-Shift+D
5‘@ Eetach Device
e S Reset Device
R Programms:,. . AlE4-5hiFEH-R
ZE Debug Zones...

ZF Target Gontral bl HalEShirta

""i'g" CE Processes

.@. ZE Threads

E ZE Modules and Symbals
& _E Exceplions. ..

Conneckivity Options,,.  CerlH-Shift+C
Cebug Message Cptions. ..

Release Directary Modules, .

Figure 5-13 Attach Device to Download OS Image

The EBOOT menu is displayed.
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2. Press“D” to begin sending the BOOT ME messages to download the OS Image from the

Platform Builder.

The Download Runtime Image to CE Device dialog is displayed, showing the progress of

the download (Figure 5-14).

Dowrload Completel

E ztimated time left; [16.7 MBE of 16.7 MB copied]
Diownload through; Ethernet
Tramzfer rate; 788 KB/sec

[ Close thiz dislog box when download completes

Cloze Earnel

=100 ]

Figure 5-14 Download Progress

3. Wait until the Platform Builder finishes the OS Image download.
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4. At the seria console, pressthe ‘y’ key to begin programming the flash.

EBOOT will program the image into flash and display the status using seria debug
messages (Figure 5-15).

ALStall 75B8us (658BKhz, Bxfffeebch. Bxfffed2aB) ;J
AN?118: Chip Id 117a Revision 8

uto Megotiation done

uto Megotiation done LINK_1B88MPS_FULL

LAN?1CInit{mac = B@:11:22:33:44:55. »rc = 1>

INFO: LAN?11x Ethernet controller initialized.

INFO: MAC address: B-11-22-33-44-55

INFO: Using device name: "ME31174%23°

InitDHCP<(>:-: Calling ProcessDHCP{>
rocessDHCPC) = :DHCP_INIT

ot Response from DHCP server. IP address: 18.112.182.121
ot Response from DHCP server, IP address: 18.112.1682.121

rocessDHCPC(> = :DHCP IF Address Resolved as 18.112.182.121., netmask: 255.255.255.

ease time: 86488 seconds

ot Response from DHCP server,. IP address: 18.112.1682.121

o ARP response in 2 seconds. assuming ownership of 18.112_182_.121
+Eboot8endBootmeAndWaitForTftp

ent BOOTME to 255.255.255.255

ent BOOTME to 255.255.255.255

ent BOOTME to 255_255_255_255

ent BOOTME to 255.255.255.255

ent BOOTME to 255.255.255.255

ent BOOTME to 255.255.255.255

ent BOOTME to 255.255.255.255

ocked Down Link 1

rc IP 1A.112.182.121 Port 6808 Dest IP 18.112.182.97 Port B859C
thDown : :TFTPD_OPEN: :hoot.bhin

EbootSendBootmeAndWaitForTitp

INFO: OEMMultiBIMMotify {dwNumRegionsz = 1. dwRegionStart = Bx?72A00008) .
INFO: OEMUerifyMemory (CA = Bx?7/2ABPAB, PR = OxBEAABOAA,. length = Bx1116D44>
INFO: Dounloading NK NAND image.

om_of fset=AxF1A880A .

ARNING: Flazh update requested. :j
o you want to continue (ysn>? 2

Figure 5-15 EBOOT Flash Update

Reset the board after flashing.
Enter the EBOOT menu at the serial console.
Set Autoboot to NK from NAND option from the EBOOT menu.

o N o u

Save the settings using the “S” option on the EBOOT menu.
Now the Windows CE system can automatically boot from NAND Flash.
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5.5 Updating XLDR and EBOOT

Y ou can use the ATK tool or Platform Builder to update XLDR and EBOOT.

5.5.1 Update using ATK Tool

To usethe ATK tool to update XLDR and EBOQOT directly, repeat the steps in Section 5.3,
Programming XLDR and EBOOT Using the ATK Tool.

5.5.2 Update using Platform Builder

If XLDR and EBOOT have been previoudly installed in the 3-Stack board, you can use Platform
Builder to update them.

XLDR

To update XLDR, use these steps.
1. Click Platform > Settings.
2. Inthe General section, select XL.DR . bin asthe file name for the run-time image.
3. InPlatform Builder, download into the 3-Stack board using EBOOT.

Note

Do not use the File > Open ... method to open XLDR . bin.
Doing so produces an error message stating that the file
cannot be opened as a workspace because “it is not avalid
Windows CE BIN file”.

EBOOT
To update EBOOT, use these steps:

1. Open PBWorkspaces\3DSmobility\RelDir\3DS ARMV4I Release\eboot.bin

2. InPlatform Builder, download into the 3-Stack board using EBOOT.
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Figure 5-16 shows the EBOOT Flash update results.

ALStall ?5Bus (650BKhz, Bxfffeebch, Bxfffed2aBd

AN?118: Chip Id 11%7a Revision 8

uto Megotiation done

uto Megotiation done LIHK_188MPS_FULL

LAN?1CInit{mac = BA:11:22:33:44:55, »rc = 13

INFO: LAN?11x Ethernet controller initialized.

INFO: MAC address: B-11-22-33-44-55

INFO: Using device name: *‘MX3117493°

InitDHCPC(>:: Calling ProceszsDHCP(>
rocessDHCPC> - :DHCP_INIT

ot Hesponse from DHCPF server, IP address: 18.112_182_121
ot HResponse from DHCP server, IP address: 18.112_182_.121

ease time: 86488 seconds
ot Hesponsze from DHCP server. IP address: 18.112.1082.121

o ARF r»esponse in 2 seconds. assuming ownership of 10.112_1682.121
+EbootSendBootmeAndWaitForTftp
ent BOOTME to 255.255.255.255
ent BOOTME to 255.255.255.25G5
ent BOOTME to 255.255.255.255
ent BOOTME to 255.255.255.25G5
ent BOOTME to 255.255.25%.255
ent BOOTME to 255.255.255.25G
ent BOOTME to 255_.255._.255_255
ocked Down Link 1

rc IP 18.112.1682.121 Port 8880
thDouwn: :TFTPD_OPEN: :hoot.bin
EbootSendBootmefAindWaitForTftp
INFO: OEMMultiBIMMNotify {(dwMumBegions = 1.

Dest IP 18.112.182 .97 Port B59C

dvRegionStart = Bx?72A0000) .

INFO: Dounloading NK HAND image.
om_of Fzet=AxF1AB00A .

ARNING: Flash update reguested.
o you want te continue <ysnd>?

rocessDHCPC>: :DHCP IP Address Resolved as 18.112.182.121, netmask: 255.255.255.

IHFO: QOEMVerifyMemory <CA = Bx?72A0088. PA - BxBEBABBOE. length = Bxiii6D44>

Figure 5-16 EBOOT Flash Update

5.6 Understanding the EBOOT Menu Options
Table 5-1 describes the commands on the EBOOT menu.

Table 5-1 EBOOT Menu Commands

Identifier Item Description
0 IP Address Configures a static IP for the board in order to connect EBOOT with the
Platform Builder. When the DHCP option is enabled this IP address is not
used.
1 Subnet Mask Configures the subnet mask for the board’s static IP address.

2 Boot Delay Configures the time given to execute the Autoboot option of EBOOT.

3 DHCP Enables or Disables the DHCP client of EBOOT. This option allows the board
to obtain a valid IP address from the network DHCP server to connect to
Platform Builder.

4 Reset to factory Restores the EBOOT default values.

default
configuration

Freescale Semiconductor
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Autoboot Configures the boot option for the OS image. The options can be:

e Disabled. At boot will enter the EBOOT menu.

e NK from NOR. EBOOT loads the OS image from NOR flash (not used on

3-Stack board)

e NK from NAND. EBOOT loads the OS image from NAND flash OS region.
MAC address Configures the MAC address for the board’s external Ethernet controller.
Format OS Formats the OS NAND region; erases any existing image in this region.
NAND Region
Format all OS Formats NAND flash; erases all NAND regions existing programs, including

NAND Regions

EBOOQOT.

KITL Interrupt
mode

Enables/Disables the KITL interrupt mode instead of the KITL polling mode.

KITL Passive
mode

Enables/Disables KTIL’s passive mode; this option bypasses KITL connection
if not connection is established with Platform Builder

L2 Cache Enable

Enables/Disables the L2 cache from the ARM processor.

L2 Cache Mode

Configures the L2 cache mode to be Write Through or Write Back.

AHB Clock Configures the AHB clock at 66.5 MHz or 133 MHz speed.

Frequency

ARM Clock Configures the ARM core clock at 532 MHz or 266 MHz speed.

Frequency

DPTC Mode Enables/Disables the Dynamic Process and Temperature Compensation
feature for the BSP. For more information see the MCIMX31 Reference
Manual.

DVFS Mode Enables/Disables the Dynamic Voltage Frequency Scaling feature of the
BSP. For more information see the MCIMX31 Reference Manual.

SW2 Voltage This feature is not functional for this version of the BSP.

USB KITL Enables/Disables the USB as KITL transport.

Save Saves the current configuration of EBOOT.

Configuration

Download Image
from Ethernet
Now

Downloads the OS Image or EBOOT image using the Ethernet connection.

Download Image
from USB Now

Download an OS image or bootloader using USB RNDIS service.

Launch Existing
Flash Resident
Image Now

Launch the OS image stored in NAND.
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5.7 Using UBOOT to Boot the Board

The UBOOT program is an alternative way to boot the board, by downloading images from
Platform Builder to the board, using USB rather than Ethernet.

To use UBOOT, follow these steps:

1. If you want to use the USB KITL before building the kernel, remove all USB driver
modules from OSDesignView in Platform Builder.

2. Open aseria terminal at the host PC.

3. Connect a serial cable and a USB cable between the board and the PC, and then apply
power to the board.

4. At the EBOOT menu, change the boot configuration to match the following:
0) IP address: 192.168.0.2

1) Subnet Mask: 255.255.255.0
3) DHCP: Disabled
I) Kitl interrupt mode: Disable
P) Kitl passive mode: Disable
R) USB KITL: Enable
5. Configure your host PC network settings to be in the same network as the board.

Note

The IP address must be different from that of the current
network range. Refer to 192.168.0.x, where x is between 1
and 254. Save this configuration.

6. Pressthe‘u’ key to download the image from the USB.
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7. If youareusing UBOOT or USB KITL for the first time, the PC will prompt you to
install adriver (Figure 5-17).

For information about installing the driver, see:
\WINCE500\PUBLIC\COMMON\OAK\DRIVERS\RNDISMINI\HOST\howto.txt

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you inztall zaftware far:

M icrozoft ‘Windows CE BMDIS virtual adapter.

L"] If your hardware came with an installation CD
&2 or floppy dizk. inzert it now.

“What do pou want the wizard to do”?

{7 Install the software automatically [Fecommended]

% |nstall from a list or zpecific location [dvanced)

Click. Mext ta continue.

& Back Mext = Cancel

Figure 5-17 Installing RNDIS Driver on Windows XP

8. Select Install from a list or specific location (Advanced).

5-20 i.MX31 PDK 1.4 Windows CE 5.0 User’s Guide, Rev 1.4 Freescale Semiconductor




9. Click Next.
The Search and Installation screen is displayed (Figure 5-18).

Found Mew Hardware Wizard )

Please chooze your search and installation options.

% Search for the best driver in theze locations,

I1ze the check boxes below ta limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be inztalled.

W Search removable media [floppy, CO-ROM...)

W Include thiz location in the searnch:
IE:‘»WINEEEEIEI‘\F'LIBLIEREDMMDN'\D.&K'\DHNEHSHj Browsze |

" Don't zearch. | will choose the diver to install.

Chooze this option to select the device driver from a list. %Windows does not guarantee that
the driver you choose will be the best match for pour hardware.

< Back I M et = I Cancel

Figure 5-18 Selecting a Driver for RNDIS

10. Select Include this location in the search, and then click the down arrow to add the
following path:
\WINCES500\PUBLIC\COMMON\OAK\DRIVERS\ ETHDBG\RNDISMINT\HOST\

Thiswill usetheusbg8023.inf fileto instal the RNDIS driver for the board.
11. Click Next.

A pop-up window asks for the usb8023.sys fileto ingtall. Thisfileisusually located at:
\WINDOWS\system32\drivers folder for Windows XP
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12. For installation problems, see the following file:

CE500\PUBLIC\COMMON\OAK\DRIVERS\ETHDBG\RNDISMINI\HOST\ howto.txt

After you install the driver correctly, you will see the Microsoft Windows CE RNDIS

virtual adapter from Network Connections displayed on the PC.

Note

It isimportant to configure this network connection properly.
Use a static | P address, and then reboot the board. Hereisan

example of the static | P address:

IP address: 192.168.0.4 //same subnet, different |P address

from that used on the board.

Subnet mask: 255.255.255.0 //must be the same as the

boot configuration on the board.
Default Gateway: 192.168.0.1

Note

To add the device to Platform Builder, use the steps in Section

5.4.1 Adding the 3-Stack Board to Platform Builder. At step

11 select the “U” option instead of “D” to use the USB
transport instead of the Ethernet transport.
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Chapter 6
Windows CE Applications in the BSP

This BSP supports the following Windows CE 5.0 applications: Camera, TV-Out, Rotate, FM
Radio, 3D Demo, Image Update, and I mage Burner.

6.1 Camera Application

The camera application demonstrates the capabilities of the camera driver supplied with the BSP.
Y ou can use this application to manipulate the Omnivision OV 2640 Camera CMOS sensor, using

the 3-Stack camera driver.

6.1.1 Building a Camera Application

To build a Camera application, use these steps:

1. Create an APP folder under the following folder:
\Platform\3DS\Src

2. Create an empty dirs file under the following folder:
\Platform\3DS\Src\App

3. Copy the CAMAPP folder fromthe \support\2pp folder to the
\Platform\}DS\Src\App folder.

Select the File View tab of the Platform Builder Workspace window.
Expand Favorites > 3DS Platform > src > App.
Right-click on the CAMAPP folder and select Clean Before Building.

N oo g &

Right-click on the CAMAPP folder again and select Build Current Project.
The CAMAPP execution file will be created in the workspace release directory.
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6.1.2

Using the Camera Application

Table 6-1 describes the features and commands for the camera demonstration application.

Table 6-1 Camera Demo Application Features

Feature

Description

Picture Browser

File > Picture browser
View (button at the bottom of the application)

The picture browser is used for viewing a picture.

Picture Zoom

View > Zoom

Only supports 1, 2 Zoom. (Ovt2640 sensor does not support zoom.)

Change Resolution

View > Resolutions

Can switch output resolution among the following QQVGA, QCIF, QVGA, CIF, and VGA.

Horizontal Flipping

View > Horizontal Flipping

For flipping picture horizontally.

Vertical Flipping

View > Vertical Flipping
For flipping picture vertically.

Options

View > Options

Change Resolution, Zoom, and Rotation in one command.

Capture a still
picture

Capture (button at the bottom of the application)

The captured picture is the same resolution that that you previously set in “View >
Resolution”

Save or discard a

1. Press Capture (button at the bottom of the application). The name of the button name

still picture changes to Save or Discard.
2. Press Save to save the picture. You may define the saved file name and type (*.jpg
,*.bmp).
3. Press Discard to discard the picture.

Rotation Press Rotate (button at the bottom of the application). The image rotates 90 degrees.

Frame rate display

Displays the current frame rate at the lower right of the application.
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6.2 TV-Out Application

The TV-Out applicationislocated at \windows\TVOUT . exe. The TV-Out application toggles
the Windows CE desktop between the LCD display and the TV-Out connector.

TV-Out supports PAL and NTSC standards. The default mode for TV-Out is PAL; to change the
mode, call the TV-Out program with a mode parameter.

e tvout.exe 0 setsthe TV output format to PAL and sends the Windows CE desktop
to the TV-Out connector.

e tvout.exe 1 setsthe TV output format to NTSC and sends the Windows CE desktop
to the TV-Out connector.

Y ou can execute tvout . exe in either of two ways:
e Usethe Start > Run...window.

o Usethe default output format (PAL) by double-clicking on the tvout . exe program.
When the TV is the display screen, double-clicking this file toggles the display to the
LCD.

Note
Before running the TV-Out application, close all Windows.

6.3 Rotate Application

The Rotate application islocated at \windows\rotate.exe. The Rotate application switches
the display between Portrait and Landscape modes. Landscape Mode has higher performance, but
most settings in Windows CE are designed to use Portrait Mode.
¢ When the display isin Portrait Mode, double-clicking this file toggles the display to
Landscape Mode.
e When the display isin Landscape Mode, double-clicking this file toggles the display to
Portrait Mode.

Note

The Rotate application is designed to configure the Window
settings only in Portrait Mode. Rotate does not support all
applications in both Portrait and Landscape Mode.
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6.4 FM Radio Application

The FM Radio application enables a user to listen to an FM radio station. This PDK uses the

Si4702 chip as an FM radio receiver, and provides the FM radio driver. The sound is sent to the
audio output.

6.4.1 Building the FM Radio Application

To build the FM radio application, use these steps:

1. Create an APP folder under the following folder:
\Platform\3DS\Src

2. Create an empty dirs file under the following folder:
\Platform\3DS\Src\App

3. Copy the FMRadioApp folder fromthe \support\2pp folder to the
\Platform\BDS\Src\App folder.

Select the File View tab of the Platform Builder Workspace window.
Expand Favorites > 3DS Platform > src > App.

Right-click on the FMRadioApp folder, and then select Clean Before Building.

N oo g &

Right-click on the FMRadioApp folder again, and then select Build Current Project.
The FMRadioApp execution file will be created in the workspace release directory.
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6.4.2 Using the FM Radio Application

To use the application, click the FM Radio Application icon.

Figure 6-1 illustrates the FM Radio’s main window. The application window will fit the new client
area dimensions after screen rotation, such as from Portrait Screen to Landscape Screen. Table
6-2 describes the Window options. Figure 6-2 through Figure 6-5 display the secondary dialogs.

FM Radio Application ! E

104,00
Turnn———— | [ | ' Setfreq |
rurnoffi——— | @ | SaveChan |

ForvardFreq———— | B | ' Chanlist |

BackuardFreq T—— 44| AutoTune |

|

Uolume Controls

Figure 6-1 FM Radio Application Main Window

Table 6-2 FM Radio Application Main Window Controls

Control Action
Turn On Plays the displayed frequency.
Turn Off Stops playing the FM radio.
ForwardFreq Increases the frequency in increments of 0.10 MHz.
BackwardFreq Decreases the frequency in increments of 0.10 MHz.
Volume controls Sets the FM radio volume to the specified value. The volume value is shown on the

volume track. Valid settings are 0 (lowest) to 15 (loudest).
® (Click + to increase the volume.
e Click - to decrease the volume

e (Click Mute to silence the radio audio.

SetFreq Displays the Set Frequency dialog. See Figure 6-3. Displays the current frequency. To
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change the frequency setting, enter the desired frequency, and then click OK.

SaveChan

and frequency are saved to a channel list.

Displays the Save Channel Name dialog. See Figure 6-4. To create a name for the
channel of the selected frequency, enter a channel name, and then click OK. The name

ChanList

To play a channel, select the channel and click OK.

Displays the saved channel list. See Figure 6-5. You may add, edit or delete a channel.

AutoTune

Click ChanList dialog to check the scanned channels.

Performs automatic tuning and saves the scanned channels to a selected channel list.

Set Frequency

Save Channel Name

Input Channel Marme:

|e?.5|:|

MHz

||:har‘|r‘|elﬂ

Figure 6-2 Set Frequency

Dialog Figure 6-3 Save Channel Name Dialog
Channel List Dialog Channel List Dialog

. IhpUt Marme
Mame | Freguency | Lines Marme | Frequency | Lines '_
Autol 85.00 1 autol 59.00 1 3l lile
ALto2 93.10 2 Auto? 93.10 2
AUto3 104.00 3 AUto3 104.00 3 [

[Edit |[ Del |

<I | [ <| | Bl

Input Mame Input Freq

I

| Add

| Del | | OK | Figure 6-5 Channel List Dialog (Landscape

Screen)

Figure 6-4 Channel List Dialog
(Portrait Screen)
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6.5 3D Demo Application

Two applications demonstrate the MBX driver 3D feature:

e D3DM: Located at \windows\D3DMEvilSkull.exe, D3DMEvilSkull.exe
uses the Microsoft D3DM API. Double-clicking this file displays geometry morphing.

e OPENGLES: Located at \windows\OGLESVase.exe, OGLESVase.exe usesthe
Khronos OPENGLES API. Double-clicking this file displays texturing with transparency
and environment mappings.

To run the 3D demonstration applications, you must add MBX catalogs. For instructions on
adding these catalogs, see Chapter 18 "MBX Direct3D Mobile/OpenGL ES Drivers' inthe
i.MX31 PDK Windows CE 5.0 Reference Manual.

NOTE

When MBX drivers are added, some display features are
disabled, such asrotate, TV-Out, and camera operation.

6.6 Image Update Application

This application requires first building an Image Update application, and then using the Image
Burner.

6.6.1 Building the Image Update Application

To build an image update application, use these steps:

1. Create an APP folder under the following folder:
\Platform\3DS\Src

2. Create an empty dirs file under the following folder:
\Platform\3DS\Src\App

3. Copy the ImgBurnerGUI folder from the \support\app folder to the
\Platform\}DS\Src\App folder.

Select the File View tab of the Platform Builder Workspace window.
Expand Favorites > 3DS PLATFORM > src > App.
Right-click on the ImgBurnerGUI folder and select Clean Before Building.

N oo o &

Right-click on the ImgBurnerGUI folder again and select Build Current Project.

The ImgBurnerGUI execution file will be created in the workspace release directory.
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6.6.2 Using the Image Burner

Image Burner is a simple application with only three buttons. Table 6-3 describes these controls.

Table 6-3 Image Burner Controls

Control

Description

Bin > Nb0O

Converts a BinFS file (*.bin) into a binary file (*.nb0).

Low Format button

Formats the NAND Flash.

Burn nb0 button

Writes a binary image (*.nb0) into NAND Flash.
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