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Chapter 1
About the Boards

This chapter provides detailed information about the three boards (CPU, Debug, Personality) and
identifies the locations of the connectors and switches.

1.1 About the 3-Stack Platform System

Freescale introduces the 3-Stack Platform System, which is designed for developing multimedia
and connectivity applications using the i.MX25 ARM9® Applications Processor and the
MC34704 Power Management chip.

The 3-Stack Platform System decreases the time to market of products providing a near-to-final
product design, which can be used as a hardware and software development platform.

The board support packages (BSP) for the 3-Stack Platform System, contain drivers optimized
for multimedia operations using the i.MX25 and MC34704 devices.

Freescale's 3-Stack Platform System consists of three boards: CPU, Debug, and Personality.

e The CPU board contains the i.MX25 CPU, DDR2, and NAND Flash memories, and the
MC34704 Power Management IC (PMIC).

e The Debug board provides debug interfaces, switches for selecting system boot options,
and test points for system power measurements.

e The Personality board supports common multimedia applications. This board provides a
5.7-inch VGA display, image sensor camera, SD Card connector, USB OTG, USB Host,
CE-ATA connector, CAN connector, Ethernet connector for an i.MX25 internal FEC,
RCA Audio connectors, and jack audio connector, and other connectors.
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1.2 CPU Board

Figure 1-1 illustrates the top and bottom of the CPU Board.

NAND Flash DDR2 RAM

PMIC MC34704

i.MX25

Y1-ETM (not
populated)

J2-500 Pins
Connector BOTTOM

Figure 1-1 CPU Board, top and bottom

The J2 board-to-board 500 pin connector is used to connect the CPU board to the Personality
board.
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1.3 Debug Board

Figure 1-2 illustrates the top of the Debug Board. Table 1-2 provides the boot configuration for
switches SW9 — SW10.

JTAG
SwW9 SW10 DC Power

Ext. Ethernet

UART

SW4 (see Table 1-1)

Figure 1-2 Debug Board, top
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Figure 1-3 illustrates the bottom of the Debug Board.

J4 500 Pin Connector to
Personality Board

BN 1 5-95-00-36-50-00 [

Figure 1-3 Debug Board, bottom

The Debug board provides three types of debugging interfaces, which can be used with the
downloaded software to debug the hardware:

e UART-DCE + rJ45 connector
e JTAG connector
e Ethernet connector

You use the Debug board configuration switches in conjunction with the Personality board boot
switches to select the various i.MX25 boot options. The Debug board can be powered up using
the 5V regulator on the board, and the board includes power measurement test points for the
board power circuits.
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Use Table 1-1 and Table 1-2 to configure the switches on the Debug board. See Table 1 3 for the

NAND, SD/MMC, and SPI Flash boot options.

Table 1-1 Debug Board SW4 Switch

Switch Setting Effect
SW4-1 UART Port Select ON Selects serial port UART (DCE) CON4
SW4-8 Power Enable ON Power is supplied to all three boards.
OFF Power is only supplied to the Debug board.

Table 1-2 Boot Mode Setting (SW5 - SW10)

Boot Mode SW5 SW6 SW7 sSws8 SW9 SW10

Device

UART/USB

bootloader X 0 0 0 1 1

NAND,

SD/MMC and X 0 0 0 0 0

SPI Flash
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1.4 Personality Board

Figure 1-4 illustrates the top of the Personality board. For SW21 and SW22 boot configuration
settings, see Table 1-3.

SW22 Boot Mode

SW21 Boot Mode

USB OTG
HS USB Host CAN

J2 500 Pin Connector
for Debug Board

J1 500 Pin Connector
for CPU Board

i.MX25 FEC

Power

: SD Card

Headphones

RCA Audio In

Figure 1-4 Personality Board, top
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Figure 1-5 illustrates the bottom of the Personality board.

0OV2640 CMOS Sensor

5.7"VGA LCD

0OV3640 CMOS Sensor (NOt Included) 7" WVGA LCD (NOt Included)

GPS

7" WVGA Touch Panel
Keypad

CE-ATA

Figure 1-5 Personality Board, bottom
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The Personality board contains most of the functionality of the 3-Stack system. The board
provides interface connectors for the peripherals: LCD, FEC, USB Host, USB OTG, CAN, GPS,
CMOS Camera, CE ATA and SD Card connectors, and others that are used for secondary
devices or debugging.

The Personality board also contains switches SW21 and SW22, which are used in combination
with switches SW9-SW10 on the Debug board to configure the various boot options for the
I.MX25 3-Stack system (see Table 1-3).

For more information about the hardware implementation, see the i.MX25 PDK Hardware Users
Guide, which is included in the documentation package of this release.

Table 1-3 Boot Mode Settings (SW21-SW22 & SW9-SW10)

Switch Setting Configuration

NAND Flash Boot Configuration

SW9 on Debug Board 0

SW10 on Debug Board 0

SW21 on Personality Board 1, 4 and 6 ON the rest OFF
SW22 on Personality Board 3 and 4 ON the rest OFF

SD/MMC Card Boot Configuration

SW9 on Debug Board 0

SW10 on Debug Board 0

SW21 on Personality Board 1 and 2 ON the rest OFF
SW22 on Personality Board All OFF

SPI Flash Boot Configuration

SW9 on Debug Board 0

SW10 on Debug Board 0

SW21 on Personality Board 1,2,3,4 and 7 ON the rest OFF
SW22 on Personality Board All OFF

Bootstrap Mode Configuration (Used by ATK and RV-ICE)

SW9 on Debug Board 1
SW10 on Debug Board 1
SW21 on Personality Board Ignored
SW22 on Personality Board Ignored
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Chapter 2
Getting Started

2.1 Unpack the Kit
The 3-Stack Platform System is shipped with the items listed in Table 2-1.

Table 2-1 3-Stack Development Kit Contents

Item Description

Boards ® i.MX25 CPU board
® |.MX25 Debug board
® |.MX25 Personality board

Cables ® RS-232 serial cable
e Ethernet straight cable

e Cable microUSB B to type A Male

Power Supply e 5.0V/5.0A universal power supply kit

Paperwork e CD: Software and Documentation Content
e End-User License Agreement

® Quick Start Guide (this document)

e Warranty card

® Freescale Support card

e DVD: Windows Embedded CE 6.0 180 days evaluation kit
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Verify that all of the items are contained in the package. See Figure 2-1.

Remove the three boards from their anti-static bags and check the boards for any visible damage.

Ethernet
RS-232 Universal Straight Cable

Power Supply
Micro B to A

USB Cable

CD

CPU Board

Personality Debug Board
Board

Figure 2-1 PDK Kit Contents
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2.2 CD Contents

The CD contains the links to download the documentation and software for the i.MX25 PDK board.

Table 2-2 identifies the items on the CD.

Table 2-1 CD Contents

Type

Requirement

Product Documentation (]

Schematics, and Gerber files for CPU Board, Personality Board, and
Debug Board

i.MX Advanced ToolKit Release Notes

i.MX Advanced ToolKit User’s Guide

i.MX25 PDK Hardware User’s Guide

i.MX25 PDK Windows Embedded CE 6.0 Demo Image Readme

i.MX25 PDK Windows Embedded CE 6.0 Quick Start Guide (this
document)

i.MX25 PDK Windows Embedded CE 6.0 Release Notes

i.MX25 PDK Windows Embedded CE 6.0 User’s Guide

i.MX25 PDK Windows Embedded CE 6.0 Reference Manual

i.MX25 PDK Windows Embedded CE 6.0 Hello World Application Note

Software Development Tools

Windows Embedded CE 6.0 180 days evaluation kit
Windows Embedded CE 6.0 SDK installation file
Windows Embedded CE 6.0 SDK Demo Image
Advanced ToolKit (ATK) software
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2.3 Development PC Requirements

To develop applications using the 3-Stack development Kit, you need a PC with the requirements shown

in Table 2-3.

Table 2-3 Development PC Requirements

Type

Requirement

Operating System

Windows XP Professional with Service Pack 1
or

Windows 2000 Professional with Service Pack 4

Network

Internet access

Software Tools

e Microsoft ® .NET Framework, version 1.1

PC HW

e 933 MHz Pentium Il or later processor;

® 2 GHz processor recommended

e 512 MByte of RAM; 1 GByte recommended

e 1 GByte of available space required on system drive
e 18 GByte of available hard-disk space

e DVD ROM drive

® 1024x768 or higher resolution display with 256 colors
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Chapter 3
Building the Platform

This chapter explains how to assembly the 3-Stack board as a development platform (Personality board +
CPU board + Debug board), and how to connect the 3-Stack platform to your PC.

The maximum allowable angle for connecting the three boards is 10 degrees, to avoid damaging the
connectors (Figure 3-1).

10 Degrees :
MAX

Figure 3-1 Maximum Angle of 10 Degrees

The CPU and Personality boards in your development kit may already be assembled. To properly
assemble your system in the two different configurations, see the procedures in the following
sections.

3.1 Building a Development Platform: 3 Board Assembly
This section explains how to connect the Personality, Debug, and CPU boards.

The Personality board connects to both the Debug board and the CPU board using 500-pin
connectors. The connectors are keyed to avoid misconnection, so there is only one way to
connect these boards.

e Connect the CPU board to the J1 connector.
e Connect the Debug board to the J2 connector.

The J1 and J2 connectors are located on the top layer of the Personality board.
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Connect the 5.7 VGA display provided in the kit to the J14 connector, which is located on the
bottom layer of the Personality board. See Figure 3-2 to locate the connectors.

CPU Board Debug Board

oty e ilen

5.7" LCD Connector
Personality Board

Figure 3-2 CPU and Debug Connection

The assembled boards are shown in Figure 3-3.

CPU Board

Personality Board
5.77VGA LCD

Debug Board

Figure 3-3 Debug Assembly
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3.2 Connect Development Platform to PC; Run Preloaded
Image

Figure 3-4 illustrates the components and locations indicated in the steps that follow.

S4 Power Switch
SW9-SW10 Boot
Mode Switches

Power Jack to
5V Source

UART DCE to
Host PC

SW4-1-SW4-8

SW21-SW22 Boot
Mode Switches

Figure 3-4 PDK Debug Assembly

To connect the 3-Stack platform to your host PC, use these steps:

1. Connect one end of an RS-232 serial cable (included in the kit) to the serial port
connector (CON4) on the Debug board, and connect the other end to a COM port on the

host PC.
— Configure SW4-1 to ON.
— Make sure that SW4-8 is ON, to supply power to all three boards.

— Configure SW4-2 to OFF.
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2. Confirm that the boot mode switches (SW9-SW10 on the Debug board and SW21-SW22
on the Personality board) are set for NAND boot. See Table 3-1.

Table 3-1 NAND Boot Mode Switch Settings

Switch Setting Configuration
SW9 on Debug Board 0
SW10 on Debug Board 0
SW21 on Personality Board 1, 4 and 6 ON the rest OFF
SW22 on Personality Board 3 and 4 ON the rest OFF
NOTE

For more information about the different boot modes
supported by the i.MX25 3-Stack board, see Table 1-3.

3. Connect the regulated 5V power supply to the appropriate power adapter. Plug the power
adapter into an electrical outlet, and plug the 5V line connector into the J2 (5V POWER
JACK) connector on the Debug board. See Figure 3-4.

4. Start a serial console application on your host PC. Use the configuration shown in Table

3-2.
Table 3-2 Serial Console Configuration
Baud Rate 115200
Data Bits 8
Parity None
Stop Bits 1
Flow Control None

5. On the Debug board, set the power switch (S4) to 1.

The OS image is pre-loaded in the 3-Stack board boots. Debug messages from the
bootloader should now appear on the serial console application on your PC.
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3.3 Building a Demo Platform: 2 Boards Assembly
To make a demonstration platform, connect the CPU board directly to the Personality board

using the 500-pin connector( see Figure 3-5); the Debug board is not used. After connecting the
boards, run the preloaded demo.

CPU Board

5.7" LCD Connector
Personality Board

Figure 3-5 CPU Connection

NOTE

If your system is already configured as a development
platform (using all three boards), disconnect the Debug board
from the Personality board.

The connector is keyed to avoid a misconnection, so there is only one method for connecting the
CPU board to the Personality board.

Use these steps:

1. Connect the regulated 5V power supply to the appropriate power adapter.

2. Make sure that SW21 and SW22 switches on the Personality board are configured to boot
from NAND, use Table 3-1. See Figure 3-6 to locate the switches on the Personality
board.

3. Ifthe 5.7” LCD is not assembled on the Personality board, remove the stand-offs of the
Personality board, connect the LCD to the 5.7 LCD connector and fix the LCD with the
Personality board stand-offs. At the end of the procedure, the board should look as in
Figure 3-7.
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4. Plug the 5V line into the P2 (5V POWER JACK) connector on the Personality board. See
Figure 3-6.

SW21-SW22 Boot
Mode Switches

Power Jack to

5V Source .
Figure 3-6 PDK Demo Assembly
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The OS image pre-loaded in the 3-Stack should boot and the Windows Embedded CE 6.0
operating system should appear at the Personality board’s LCD display.

5.7"VGA LCD

Personality Board
(Bottom Layer facing up)

CPU Board
(Top Layer)

Figure 3-7 Demo Assembly
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Chapter 4
Using the Demo Image

This chapter explains how to use the touch panel and stylus to load the multimedia content to the
3-Stack platform, using the provided demo image.

4.1 Multimedia Codecs Content

The Windows Embedded CE 6.0 Demo Images contain a set of multimedia codecs that support
various use cases. These codecs are optimized to run on the i.MX25 platform.

For a list of the provided codecs, see i.MX25 PDK Windows Embedded CE 6.0 Demo Image
Readme.

For more information about the multimedia codecs, contact a Freescale sales representative or
distributor.
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4.2 Touch Pad Calibration Tool

After you have assembled and powered on the 3-Stack board, the Windows Embedded CE 6.0
image that was loaded to the board boots up. The first image displayed is the touch pad
calibration tool, which displays a cross in the center, as shown in the partial screen image in
Figure 4-1.

Carefully press and briefly hold stylus on the center of the target.
Repeat as the target moves around the screen.
Prass the Esc key to cancel,

+

Figure 4-1 Touch Pad Calibration Tool

To calibrate the Touch Panel, use these steps:

1. Using the stylus pen, click on the cross.

The cross moves to the four corners of the screen. If the calibration error is too large, the
program will reset and the process must be repeated. When the touch panel calibration is
successful, the following message is displayed:

Carefully press and briefly hold stylus on the center of the target.
Riepadt a5 the tanget moves around the: scraen,
Press the Esc key to cancel.
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2. Tap with the stylus pen in any part of the screen.
The Windows CE desktop is displayed (Figure 4-2.)

P |

Irternet
Explorer

i

= Windows Embedded CE 6.0

=L BT1apM

Figure 4-2 Windows Embedded CE Desktop

4.3 Downloading Multimedia to the 3-Stack Board

There are three ways to load multimedia content to the 3-Stack board using the Windows
Embedded CE 6.0 image provided:

e Using ActiveSync®
e Using an SD Card
e Using a USB Card

4.3.1 Using ActiveSync

ActiveSync is a very useful tool to use with a Windows Embedded CE 6.0 device. To obtain the
ActiveSync download and instructions, go to:

http://www.microsoft.com/windowsmobile/activesync/activesync45.mspx/

When ActiveSync is installed, you can set up communications between the 3-Stack board and
your host PC.
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To establish communications between the Host PC and the 3-Stack board, use these steps:

1. Ensure that the 3-Stack board is ON and running the Windows Embedded CE 6.0 image.

2. Ensure that ActiveSync is running on your host PC (the ActiveSync icon should appear
gray on the Windows task bar).

3. Using the microUSB B to type A cable provided in your kit, connect the microUSB B
end to the J10 USB OTG connector on the Personality board, and then connect the other
end to the any available USB port on your Host PC.

Windows recognizes the 3-Stack board as a Windows Embedded CE 6.0 device, and the
ActiveSync wizard is displayed on the Host PC (Figure 4-3).

Mew Partnership x|

Set Up a Partnership

Before you can synchronize information belwesn your
mobde device and thiz compalter, pou must set up &
paitriarzhip betwasn them

Wwiould you like bo set up a patnership?

* Yes

Set up a paitnership so that | can spnchionize
nfarmation betwesn my device and thiz computer,

T No
| don't want bo synchronize mformation, Set up my

device as a guest 5o that | can copy or move
information between mi device and this computer,

Neit > Cancel | Heb

Figure 4-3 Setting Up a Partnership
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4. Select Yes, and then click Next. The Select Synchronization Settings options are
displayed (Figure 4-4).

New Partnership F i

Select Synchronization Settings
Select the type of information you want to synchronize. @

To synchronize a particular tvpe of information, select its check box. To stop
synchranization of that information, clear its check. box.

Mobile Device

R Files

Sunchronized Filez

To find out more about and o customize what gets sunchronized, click Settings... |
on that information tupe in the list and then click Settings.

< Back I Mext > I Cancel | Help |

Figure 4-4 Selecting Synchronization Options

5. Select the Files option on the Select Synchronization Settings window (Figure 4-4).

The following message is displayed (Figure 4-5). The message notes that the program
will create a folder to transfer files to the mobile device.

File Synchronization

|'"; A Synchronized Files folder will be created on your desktop computer.
| ¥ | Place files that pou want to sunchronize into thiz folder,

Microgoft dctiveSyne may need to convert files when synchronizing
between your mobile device and this desktop computer. Mote: & converted
file may not contain all information found in the orginal file,

ok | Help |

Figure 4-5 Warning from ActiveSync File Synchronization

6. Click OK.
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7. Continue through the wizard until it is complete.

When ActiveSync establishes communications with the 3-Stack board, the ActiveSync
main window (Figure 4-6) is displayed, noting the status of the connection.

File “iew Tools Help

Details Explore Options

Sync  Stop

@ Microsoft ActiveSync =]

WindowsCE

Connected
Synchronized

Information Type | Status
3] Files Synchronized

Figure 4-6 Viewing the Connection Status

To browse the Mobile Device (3-Stack) folders, click the Explore icon in the ActiveSync

window.

A new Windows Explorer window for your Mobile Device opens on the Host PC (Figure

il
File Edit ‘iew Favorites Tools  Help | .',"
J Back ~ ‘_J i ? | /.'_'I Search - Folders |v

Address I G Mobile Device j Go

T

Application Documents My Documents  MAMDFlash Metwark

Data and Settings
] ] ER
~ I~ I~
Program Files Temp Windows  Control Panel

Figure 4-7 Windows Explorer for Mobile Device
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9. To download a multimedia file, drag the file to the Mobile Device window.

The ActiveSync program transfers the file to the board and displays a message indicating
that the file will be converted.

10. Click OK.
The download begins.

NOTE

For more information about the multimedia files supported by
the Windows Embedded CE 6.0 image pre-loaded in the
board, see i.MX25 PDK Windows Embedded CE 6.0 Demo
Image Readme, which is included in the PDK documentation.

11. To access the files, double-click the My Device icon in the Windows Embedded CE 6.0
desktop (on the 3-Stack board).

A Windows Explorer window displays the content you downloaded with ActiveSync

(Figure 4-8).
[fle Edit view Go Favorites ||H] ¢|Q| ><|| |
H]Ac_]dress | My Device E
o U oS B O R @
Application  Documents My MAMDFlash  Network  Program Files  Release Temp
Data and Settings  Documents
o B @
Wincdows Control  Kaleidosco...
Panel
at |0 vy Device [ B7aom (3]

Figure 4-8 Downloaded Content

12. Plug the headphones into the J19 Audio/Video jack connector on the Personality board.
13. Double-click your multimedia file to play the file.
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4.3.2 Using an SD Card

If you have an SD Card with pictures or other multimedia content, you can use the 3-Stack
Board to view its content.

To use the SD Card, follow these steps:

1. Ensure that the 3-Stack is powered on and running the Windows Embedded CE 6.0 demo
image.

2. Insert the SD Card in the MMC/SD Card slot (CN78), which is located on the top layer
of the Personality board.

3. Click the My Device icon located in the Windows Embedded CE 6.0 desktop.
A Windows Explorer window opens, displaying the SD Memory icon (Figure 4-9).

[Gle Edit view Go Favorites ||[[[ ¢ x| |
I]]Agdressllwy Dievice E
Application  Documents My MAMDFlash  Metwork  Program Fles  Release Temp
Data and Settings  Documents
AN o
Wirndowes Cortrol
Parel
#75tart |[ 0wy evice [Lk5 727 2|2

Figure 4-9 Viewing the SD Memory Icon

4. To access the SD Card content, double click the SD Memory icon.
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4.3.3

Using a USB Memory Stick

To connect the USB memory stick to the 3-Stack board, you need a USB micro AB-to-A female
connector.

Use these steps:

1.
2.

Ensure that the 3-Stack is ON and running the Windows Embedded CE 6.0 demo image.

Connect the adapter to J18 USB Host connector on the Personality board, and connect
the USB memory stick to the adapter.

Click on the My Device icon in the Windows Embedded CE 6.0 desktop.
A Windows Explorer window opens, displaying the Hard Disk icon (Figure 4-10).

[Gle Edit view Go Favorites ||[[[ ¢ x| |
I]]Agdressllwy Dievice E
Application  Documents My MAMDFlash  Metwork  Program Fles  Release Temp
Data and Settings  Documents
AN o
Wirndowes Cortrol
Parel
it |[ ) My Deviee EEEEEETE]

Figure 4-10 Viewing the Hard Disk Icon

4. Double-click the Hard Disk icon to view the files in the USB memory.
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4.4  Running the Demo Applications

The Windows Embedded CE 6.0 image that is pre-loaded on the 3-Stack board includes the
demo applications described in Table 4-1.

Table 4-1 Demo Applications Included in OS Demo Image

Application Description

camapp.exe Camera demo application. Application to
demonstrate the OV2640 functionality.

switchusb2msc.exe Application that enables the USB OTG as a mass
storage device. Most have a storage device (such
as NAND, SD Card, ATA )

switchusb2rndis.exe Application that enables the USB OTG as RNDIS
device, to provide ETH access via USB OTG.

switchusb2serial.exe Application that enables the USB OTG as a serial
device; this mode is needed to use ActiveSync. By
default the USB OTG is configured as a serial
device.

To access the demo applications on the OS image, click the My Device icon on the 3-Stack
board desktop. Open the Windows folder. The demo applications are displayed (Figure 4-11). To
run an application, double-click the application icon.

Fle Edit view Go ravorites | [|[@]% | ®)] <[eT [x]
=

m&gdress |\W\ndows

S A = e B

Desktup Favorites Fonts Programs Recent StartlJp camapp ceconfig

= O 0O 0O O

ETCHA  stwichush... stwichus... siwtchusb.. teal

it || windows e P TEOPM

Figure 4-11 Demo Applications in Windows Folder
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Chapter 5
Ready to Begin Your Development?

If you are ready to develop new applications using the i.MX25 PDK, use the following
documents to locate the information required for your development:

i.MX25 PDK Hardware User's Guide provides all of the hardware information for the
3-Stack board, including the connectors, switches, options, and pins.

i.MX25 PDK Windows Embedded CE 6.0 Release Notes provides the tools needed to
use the PDK, including the driver availability and known errors.

i.MX25 PDK Windows Embedded CE 6.0 User’s Guide explains how to build and
modify a Windows Embedded CE 6.0 image and deploy the image to the 3-Stack board.

i.MX25 PDK Windows Embedded CE 6.0 Reference Manual provides detailed
information about the Windows BSP drivers, including functional information,
dependencies, and building options for each driver.

1.MX25 PDK Windows Embedded CE 6.0 Hello World Application Note explains how
to create a simple Hello World application using Microsoft Platform Builder 6.0.

For additional information, see the support documentation in your i.MX25 PDK package.
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