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1 Introduction
3D graphics are widely used in many embedded system 
applications such as browser interfaces, virtual desktops, and 
file viewers. 3D graphics are also used in complicated 3D 
applications such as video games, Global Positioning 
Systems (GPS), and terrain generators. This application note 
gives an overview of the MBX R-S 3D Graphics Core and 
the procedure to set up the i.MX31 PDK for building 3D 
applications in the WinCE platform.

This application note also provides a series of steps to 
configure eMbedded Visual C++. This helps to create new 
3D applications that work with Open Graphics Library for 
Embedded Systems (OpenGL ES), PowerVR (PVR) shell, 
and OpenGL ES (OGLES) tools. OpenGL is the language 
used by most of the graphics hardware. PVR shell and 
OGLES are a series of libraries and tools that aid the 
development of 3D applications.

1.1 MBX Module Overview 
The MBX R-S 3D Graphics Core is an Advanced 
Microcontroller Bus Architecture (AMBA) compliant 
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System-on-a-Chip (SoC) component. Figure 1 shows a top-level block diagram of the MBX R-S 3D 
Graphics Core.

Figure 1. MBX R-S Graphics Core

The MBX R-S 3D Graphics Core consists of the following modules:

• Tile Accelerator (TA)

• Event manager

• Display list parser

• Hidden Surface Removal (HSR) engine

• Texture shading unit

• Texture cache

• Pixel blender

The MBX R-S 3D Graphics Core operates on 3D scene data (sent as triangle batches) that are transformed 
and lit either by the Central Processing Unit (CPU) or by the optional VGP R-S. Triangles are written 
directly to the TA on First In First Out (FIFO) basis, so that the CPU is not stalled. The TA performs 
advanced culling on triangle data by writing the tiled non-culled triangles to the external memory.

The HSR engine reads the tiled data and implements per-pixel HSR with full Z-accuracy. The resulting 
visible pixels are textured and shaded in Internal True Color (ITC) before rendering the final image for the 
display.

1.2 MBX R-S 3D Graphics Core Features
The MBX R-S 3D Graphics Core has the following features:

• Deferred texturing

• Screen tiling

• Flat and Gouraud shading

• Perspective correct texturing

• Specular highlights

• Floating-point Z-buffer



Getting Started with OpenGL ES, PVR Libraries, and Tools for the i.MX31 PDK, Rev. 0

Freescale Semiconductor 3
 

Creating New SDK Containing MBX and VPU Functionality in WinCE Platform Builder

• 32-bit Alpha, Red, Green, and Blue (ARGB) internal rendering and layer buffering

• Full tile blend buffer

• Z-load and store mode

• Per-vertex fog

• 16-bit RGB textures, 1555, 565, 4444, 8332, 88

• 32-bit RGB textures, 8888

• YUV 422 textures

• PowerVR Texture Compression (PVR-TC) compressed textures

• One-bit textures for text acceleration

• Point, bilinear, trilinear, and anisotropic filtering

• Full range of OpenGL and Direct3D (D3D) blend modes

• Dot3 bump mapping

• Alpha test

• Zero-cost full-scene anti-aliasing

• 2Dvia3D

NOTE
The MBX module is present in the i.MX31 processor, but not in the 
i.MX31L.

2 Creating New SDK Containing MBX and VPU 
Functionality in WinCE Platform Builder

The prerequisites to create SDK in the WinCE platform builder are as follows: 

• To complete the steps mentioned in this section, the platform builder and a proper i.MX Board 
Support Package (BSP) must be installed. If none of these can be installed, contact Microsoft or 
Freescale distributor. 

• While creating a new platform in the platform builder:

— Add the Vector Processing Unit (VPU) drivers.
To download the VPU drivers, go to 
http://www.arm.com/products/os/windowsce_downloads.html, and follow the instructions 
provided there.

http://www.arm.com/products/os/windowsce_downloads.html
http://www.arm.com/products/os/windowsce_downloads.html
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Steps to create a new Software Development Kit (SDK) in the WinCE platform builder are as follows:

1. Open Third Party > BSP > Freescale 3DS:ARM4I > Device Drivers > MBX in the WinCE 
catalog, and add all the catalog items in the MBX branch to the OS Design, as shown in Figure 2.

Figure 2. Catalog Items

2. Select SDK > New SDK in the Platform menu, and follow the SDK Wizard to configure the SDK, 
as shown in Figure 3.

Figure 3. Platform Menu
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3. Select the settings as shown in Figure 4, and click Next to complete the SDK Wizard. 

Figure 4. SDK Wizard

4. Once the SDK Wizard completes, go to SDK > Configure SDK in the Platform menu. In the CPU 
tab, make sure that the configuration chosen for ARM4I is Freescale 3DS: 
ARMV41_Release/Debug, and then click Apply followed by OK. The SDK Settings window is 
shown in Figure 5.

Figure 5. SDK Settings
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5. Once the settings are configured, select SDK > Build SDK option in the Platform menu and 
follow the Wizard. When the Wizard completes, SDK is placed in the SDK folder, which is 
located inside the OS Design workspace.

3 Configuring Microsoft eMbedded Visual C++ for PVR 
and OGLES Tools 

To configure Visual C++, install the SDK as mentioned in Section 2, “Creating New SDK Containing 
MBX and VPU Functionality in WinCE Platform Builder.” If the SDK is installed correctly, the name of 
SDK is displayed on the top of the screen and programs for the i.MX31 PDK can be compiled.

Figure 6 shows an eMbedded Visual C++ window.

Figure 6. Microsoft eMbedded Visual C++ Window

To use the PVR SDK for building 3D applications, OpenGL 1.1 SDK has to be downloaded for the MBX 
family. Go to http://www.imgtec.com/powervr/insider/powervr-sdk.asp to download OpenGL 1.1 SDK. 
To compile using PVR SDK, a series of paths have to be given to the linker. The paths can be given only 
once, while setting up the paths required by the linker during the platform configuration (the SDK is built 
in the platform builder).

Steps to configure the eMbedded Visual C++ for PVR and OGLES tools are as follows:

1. Go to Tools > Options > Directories in the Microsoft eMbedded Visual C++ window.

2. Select the platform as Installed SDK in the Platform Builder, and choose the other settings as 
shown in Figure 7.

Figure 7. Options Window with Show Directories for: Include Files

http://www.imgtec.com/powervr/insider/powervr-sdk.asp
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Add the following paths, and click OK to close the dialog box:

— <PVR SDK Path>\Builds\OGLES\Include

— <PVR SDK Path>\Builds\OGLES\Windows\Include

— <PVR SDK Path>\Shell

— <PVR SDK Path>\Tools\OGLES

— <PVR SDK Path>\Shell\OS\Windows

— <PVR SDK Path>\Shell\API\KEGL

3. Select the platform as Installed SDK in the Platform Builder, and use the other settings as shown 
in Figure 8.

Figure 8. Options Window with Show Directories for: Library Files

Add the following paths, and click OK to close the dialog box:

— <PVR SDK Path> \Builds\OGLES\WindowsCE5ARMV4I\lib

— <PVR SDK Path> \Tools\OGLES\Build\WindowsCE\Common-ARMV4IRel

4. Select the platform as Installed SDK in the Platform Builder, and use the other settings as shown 
in Figure 9.

Figure 9. Options Window with Show Directories for: Source Files
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Add the following paths, and click OK to close the dialog box:

— <PVR SDK Path>\SHELL

— <PVR SDK Path>\SHELL\OS\WINDOWS

— <PVR SDK Path>\SHELL\API\KEGL

NOTE
Compilation in the selected platform causes the linker to access the PVR 
SDK paths.

When a new project is created, the following operations have to be done:

1. To create a new project, PVR SDK has to add the source files: PVRShell.cpp, PVRShellAPI.cpp, 
and PVRShellOS.cpp. The FileView of the project should look as shown in Figure 10. 

Figure 10. FileView

NOTE
The main source file must inherit a class from PVRShell and follow the 
PVRShell template. The template can be found in the path <PVR SDK 
Path>\TrainingCourse\03_IntroducingPVRShell.

2. The following lines should be added in the source code to make the compiler to link the PVR 
libraries:

— #pragma comment(lib, "libGLES_CM.lib")

— #pragma comment(lib, "OGLESTools.lib")
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4 Configuring Microsoft Visual Studio® 2005 for PVR and 
OGLES Tools

Steps to configure Visual Studio 2005 are as follows:

1. Go to Tools > Options, as shown in Figure 11.

Figure 11. Microsoft Visual Studio Window

2. Go to Projects and Solutions > VC++ Directories in the Options menu, and select the settings as 
shown in Figure 12.

Figure 12. Options Menu with Show Directories for: Include File
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Add the following paths, and click OK to close the window:

— <PVR SDK Path>\Builds\OGLES\Include

— <PVR SDK Path>\Builds\OGLES\Windows\Include

— <PVR SDK Path>\Shell

— <PVR SDK Path>\Tools\OGLES

— <PVR SDK Path>\Shell\OS\Windows

— <PVR SDK Path>\Shell\API\KEGL

— <PVR SDK Path>\Builds\OGLES\Include\GLES

3. In the Options menu, select the settings as shown in Figure 13.

Figure 13. Options Menu with Show Directories for: Library Files

Add the following paths, and click OK to close the window:

— <PVR SDK Path> \Builds\OGLES\WindowsCE5ARMV4I\lib

— <PVR SDK Path> \Tools\OGLES\Build\WindowsCE\Common-ARMV4IRel

4. In the Options menu, select the settings as shown in Figure 14.

Figure 14. Options Menu with Show Directories for: Source Files
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Add the following paths, and click OK to close the window:

— <PVR SDK Path>\SHELL

— <PVR SDK Path>\SHELL\OS\WINDOWS

— <PVR SDK Path>\SHELL\API\KEGL

5. In the Solution Explorer, right-click on the Project and select Properties as shown in Figure 15.

Figure 15. Solution Explorer

6. Go to Configuration Properties > C/C++ > Command Line in the Property Page, and add the 
following additional options:

/O2 /Os /D "_WIN32_WCE=0x500" /D "ARM" /D "_ARM_" /D "3DSMobility (ARMV4I)" /D 
"ARMV4I" /D 
"UNDER_CE=0x500" /D "UNICODE" /D "NDEBUG" /D "_VC80_UPGRADE=0x0600" /D "_UNICODE" /FD 
/EHsc /MT /fp:fast /GR- /Fp"3DSMobility (ARMV4I)\Release/MorphingDemo.pch" 
/Fo"3DSMobility
(ARMV4I)\Release/" /Fd"3DSMobility (ARMV4I)\Release/" /W3 /nologo /c /TP
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The Property Page after the addition should look as shown in Figure 16.

Figure 16. Property Page

7. Right-click on the Source files in the Solution Explorer, and select Add > Existing Item, as shown 
in Figure 17.

Figure 17. Solution Explorer Before Adding the Files
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8. Add the files: PVRShell.cpp, PVRShellAPI.cpp, and PVRShellOS.cpp in the PVR SDK Package, 
and the Solution Explorer window should look as shown in Figure 18.

Figure 18. Solution Explorer After Adding the Files

NOTE
The new file should have a main function, so that it can compile. To use the 
PVRShell, the program must inherit from PVRShell—class Test: public 
PVRShell.

5 References
The reference for the application note is given as follows:

• MCIMX31 and MCIMX31L Applications Processors Reference Manual (MCIMX31RM) 

6 Revision History 
Table 1 provides a revision history for this application note. 

Table 1. Document Revision History

Rev.
Number

Date Substantive Change(s)

0 05/2010 Initial release.
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