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1. Introduction

1.1. Overview

The Board Support Package for the ConnectCore XP family for Microsoft Windows CE 5.0 contains
all the necessary software components to allow a simple and fast start-up of application
development with the Windows CE 5.0 hardware platform.

The Board Support Package reduces the time to market phase for software leveraging Microsoft
Windows CE 5.0 running on the ConnectCore XP (CCXP) module. With the Ethernet controller
SMSC91C111 on the CCXP, you can now download and debug your platform without additional
network cards.

1.2. License background

The BSP includes the full source code for the boot loader as well as of all drivers. The source code
is intended to be used internally for development and debugging only. Distribution of the original or
modified source code is forbidden.

There are no royalties for the Windows CE images created with the BSP running on Digi hardware.
However, there are royalties for all images running on non-Digi hardware. Royalties accrue for boot
loaders and drivers.

The Datalight flash file system, Flash FX Pro, must be licensed separately. For every target runtime
licenses must be purchased. The source code of FlashFX is also available on an individual basis
for an additional fee.

For detailed information about Licensing and Royalties please contact your sales representative.

1.3. Features

CCXP Board Support Package for Windows CE 5.0
e LCD display driver

e Ethernet driver

e USB Host/Device driver

e Touch screen driver

o FlashFX® driver

e PCCARD driver

e |P2REG driver

e GPIO driver

e Hive based registry

Bootloader

e U-Boot version 1.1.3 with splash screen support

¢ Reduced EBOOT version to load standard Windows CE kernel from U-Boot
Toolchain

e Microcross GNU X-Tools™

e U-Boot source code
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1.4. Conventions used in this manual

The following is a list of the typographical conventions used in this manual:

Style Used for file and directory names, programs and command names,
command-line options, URL, and new terms.

Used in examples to show the contents of files, the output from

Style commands or in the text the C code.
Used in examples to show the text that should be typed literally by
Style
the user.
# Used to indicate the listed commands have to be executed as root.
$ Used to indicate the listed commands have to be executed as a
normal user.
[1] Used to reference an item of the reference section.

This manual also uses these frames and symbols:

This is a warning. It helps you to solve or to avoid common
mistakes or problems

$ This is a host computer session
$ And this is what you must input (in bold)

Q This is a tip. It contains useful information about a topic

- # This is a target session
f;’gﬁ # And this iIs what you must input (in bold)

1.5. Acronyms and abbreviations

BSP Board Support Package

CCXP ConnectCore XP 270

GPIO General Purpose Input/Output

HID Human Interface Device

IOCTL I/O control

IRQ Interrupt Request

JTAG Joint Test Action Group (IEEE 1149.1)
LCD Liquid Crystal Display

MBR Master Boot Record

OAL OEM Abstraction Layer



ConnectCore XP 270 Board Support Package for Windows CE 5.0 - Installation and User's Guide

OEM
QFE
SDK
TFTP
U-Boot
USB

Original Equipment Manufacturer
Quick Fix Engineering

Software Development Kit

Trivial File Transfer Protocol
Universal boot loader

Universal Serial Bus
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2. Requirements

2.1. System requirements

To develop with CCXP BSP, your development workstation has to meet the following requirements:

e x86 PC with 500 MHz Pentium IlI or faster processor; 2 GHz Pentium 4 or equivalent
recommended

e Microsoft Windows 2000 Professional with Service Pack 4 or Windows XP Professional with
Service Pack 1.

e 256 MB of RAM; 512MB recommended

e 300 MB of available hard-disk space for installation of the BSP and the provided SDK.

e CD-ROM or DVD-ROM drive.

e Serial port

e Parallel port (only for JTAG flashing)

e Ethernet network card

e Microsoft Windows CE 5.0.

e Microsoft .NET Framework version 1.1.

e TFTP server

For best results, we recommend installing one of the following development tools for application
development:

¢ Microsoft Embedded Visual Tools 4.0.
e Microsoft Visual Studio .NET.

2.2. TFTP server

2.2.1.

U-Boot is capable of writing files to the Flash memory of the module. A TFTP server is required to
transport these files from your host computer to the target.

If you don't own a TFTP server you can download SolarWinds free TFTP server from
http://www.solarwinds.net/Tools/Free tools/TFTP_Server/

Configuring SolarWinds TFTP server

If you installed SolarWinds TFTP server, start the application and select File > Configure from the
menu. The following window will pop up:


http://www.solarwinds.net/Tools/Free_tools/TFTP_Server/
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LS TFTP Server Configuration x|

TFTP Root Directory | Security I Advanced Security I Autn-CIoseI Lag I

[ = e pwinzo00] =l

|al::\

—— e |

Figure 2-1: Configuration of SolarWinds TFTP server (Root directory)

Select the drive and folder that you will expose to the TFTP clients. Go to the Security tab and
select Transmit and Receive files:

5 TFTP Server Configuration x|

TFTF Root Directary  Security | Advanced Security .t’-‘n.uto-CIoseI Log I

The TFTP Server can be configured to allow receiving of files
only, transmitting of filez only, or allow bath, transmitting and
1eceiving.

" Receive only

€ Transmit anly

& Transmit and Receive files

ak. Cancel Help |

Figure 2-2: Configuration of SolarWinds TFTP server (Security)

Click OK to close the Configuration window.

2.3. JTAG-Booster

The JTAG-Booster software for the hardware Flash update is a DOS application. To install the
JTAG-Booster software, copy the directory "hardware" from the CD to any directory on the hard
disk. This directory may also contain a file “Readme.txt” with latest instructions.

Ensure the parallel port is accessible for applications. Install the "Kithara DOS Enabler" which is
shipped on the CD.

A detailed manual can also be found on the CD in the folder "hardware".



ConnectCore XP 270 Board Support Package for Windows CE 5.0 - Installation and User's Guide

3. Getting Started

3.1. Hardware setup

This chapter describes how to configure and test your host PC, the development board with the
module (target) and how to start up the target for the first time.

Step 1: Connect serial port

Connect COM1 of the host PC to Serial Port 1 on the development board (target) using a standard
serial modem cable, included in the kit. The serial connection is used to communicate with the
target device.

Step 2: Connect Ethernet interface

Establish the Ethernet connection by connecting an Ethernet crossover cable directly to the
development board’s Ethernet port and your host PC. Alternatively, if you already have a running
network configuration, you can connect the development board to your hub or switch.

Step 3: Configure HyperTerminal
Configure HyperTerminal to view the console output the target prints on the serial interface.

To configure HyperTerminal, go to Start > Programs > Accessories > Communications >

HyperTerminal
- @ Accessibility » |

g rﬁ Cammunications

T HyperTerminal

L @ Entertainment L {ﬁ Inkernet Connection ‘Wizard
r @ Games P ad MetMeeting
L @ Systemn Tools ¥ [ Metwork and Dial-up Connections

e

Figure 3-1: HyperTerminal

Enter the name of the session and click OK.
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"L New Connection - HyperTerminal

_lolx]
File Edit Yiew Cal Transfer Help
D|D”| @'3' ] 'rfi| |
=
Connection Description ﬂll
New Connection
Eriter a name and choose an icon for the connection:
Iame:
JcCxp27d
lcon:
|
Disconnected |Aut0 detect |Aut0 detect |SCROLL |CAPS |NUM |Capture |Print echa 4

Figure 3-2: HyperTerminal (connection description)

Select the host PC’s serial port (the one you connected the serial cable to) :

Enter details for the phone number that pou want to dial:

Country/region: I Spain [34] j

Area code: I

Phone number; I

Connect uzsing: |[MEfEA

Ok I Cancel |

Figure 3-3: HyperTerminal (serial port)

Finally, configure the serial parameters for 38400 bits per second, no parity, 8 data bits, 1 stop bit
and no flow control.
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COM1 Properties ﬂll

Port Settings I

Bits per second: I 38400

L«

Data bits: I ]

K1

Parity: I MHane

Le

Stop bits: I 1

Lel

K1

Flow contral: INone

Restore Defaults |

Cancel | Apply |

Figure 3-4: HyperTerminal (serial parameters)

Step 4: Connect power

Connect the power supply to the development board. As the board powers up, the LEDs will light.
Approximately 2-4 seconds later the system will print boot messages on the console.

After 30-35 seconds, when the boot loader has unpacked and launched the pre-installed Windows
CE kernel from the module’s built-in Flash memory, you will see output on the terminal client similar
to the following:

U-Boot 1.1.3 (Nov 9 2005 - 10:02:07) FS.2
for FS Forth-Systeme CCXP270 on STK2

U-Boot code: AO090000 -> AOOB2F74 BSS: -> AOOF4324
RAM Configuration:

Bank #0: a0000000 64 MB

Bank #1: a4000000 O kB

Bank #2: a8000000 O kB

Bank #3: ac000000 O kB

Flash: 32 MB
In: serial
Out: serial
Err: serial

Detecting SMSC LAN91C111 Ethernet Controller...
Revision ID: 0x01

Chip ID: 0x09

SMSC LAN91C111 detected.. .

Get MAC Address from 1-wire EEPROM

MAC Address from EEPROM : 00:04:F3:00:38:10
Initializing ethernet...

Using MAC Address 00:04:F3:00:38:10

Hit any key to stop autoboot: O

## Starting application at 0xA0100000 ...

Step 5: Test Ethernet configuration

The target uses a default IP address on the 192.168.42.x network. We recommend that you
configure a dedicated Windows CE development network separate from your standard network.
Simply add and configure an additional network interface card to your PC and use an IP address
from the 192.168.42.0 subnet, e.g. 192.168.42.1.

10
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The target network parameters can be changed in the U-Boot bootloader using the "setenv"
command.

On the target you can see the IP address by going to Windows CE Start > Settings > Network and
Dial-up Connections. Double click the LAN91C111 1 network interface to configure the network

parameters:

I 'sme Lanoici11 Etherne... [T B AR
= IR Address | |
L Marne Servers

Make | &n IP address can be autornatically
Conne|  assigned to this complter,

{ Cbtain an IP address via DHCP

8 Specify an IP address

IP address: |192.168. 42 . 1 |

Subret Mask:  [255.255.255. 0 |
|

Default Gateway: |

st [&c. EEREnraeE]l=]

Figure 3-5: Network configuration dialog

3.2. Software installation

A

First you have to install Microsoft Platform Builder 5.0 from the original Microsoft Windows CE 5.0
DVD/CD. If you use Microsoft Windows 2000, note the following:

Before you install Platform Builder under Windows 2000 you
must install Windows 2000 Service Pack 4 and the .NET
Framework.

During the installation of Platform Builder you must select ARMV4l and XSCALE as CPU support;
without it the BSP installation will fail.

If you are using Windows 2000 and have Internet Explorer 5.0 or earlier, you
may receive a Java error message when opening Platform Builder. Updating
Internet Explorer to the latest version will fix this issue.

Once you have installed Platform Builder, start the Setup.exe on the CD of the BSP and follow the
instructions. A wizard will guide you through the installation process. The wizard will install the
BSP, QFEs, and SDK by default; however, you can install additional files like the Cygwin tool chain
or the U-Boot bootloader sources.

11



ConnectCore XP 270 Board Support Package for Windows CE 5.0 - Installation and User's Guide

i ConnectCare XP 270 Import

Welcome to the
Digi ConnectCore XP 270
Import Wizard.

to exit the Import Wizard.

The Import Wizard will install ConnectCore XP 270 on your
development workstation. Click Mext to continue or Cancel

[omext= [ Cancel

Figure 3-6: BSP Installation

The installation of the BSP will copy the following files and folders to your hard drive:

File/Folder Path Description

CCXP.CEC %_WINCEROOTY%\public\common\oak\catalog\cec WInCE 5.0 components file
=7 CCXP %_WINCEROOT%\Platform Platform files and drivers
I~ CCXP %_WINCEROOT%!\Platform\Common\Src\ARM\Intel Platform specific code

Kerneljoin.exe

%_WINCEROOT%\public\common\oakimisc\

Program to generate raw
binary file

KernelCopy.bat

%_WINCEROOT%\public\common\oakimisc\

Copies raw binary file into
TFTP server folder

bpostmakeimg.bat

%_WINCEROOTY%\public\common\oak\misc\

Start to generate and copy
raw binary file

ConnectCoreXP.xml

%_WINCEROOT%\public\common\oak\catalog\newplatfor
mwizards\

Example template shown in
this documentation

Table 3-1: Files and folders copied during installation

% _WINCEROOT% is an environment variable of your system that stands for the
path to your Windows CE 5.0 root directory (Usually C:\WINCES500)

12
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4. Building the First Image

4.1. Creating the platform

From Platform Builder File menu, select New Platform.

Enter the name of the project you want to create. Select Next.

From the available Board Support Packages (BSPs) select the CCXP platform and click Next.

Mew Plaiform Wizard - Step 3

Board Support Packages [BS5Ps]

A BSP containg a set of device drivers that are added to your 05 design.

X

®

Available BSPs:

®EE
4

o6

O g

[CIEMULATOR: 86

[CIINTEL PxA27: DEV PLATFORM:ARMYAI
[CI5SAMSUNG SMDE2410: ARMy4I

Select one aor raare BSPs for your 05 design.

& BSP for the Intel %5 cale Microarchitecturs
CannectCare ¥P [CC=P) module. The platfarm
uzes the 05 that iz built for the AR w4
architecture and contains the ARM instruction
zet with Thumb Interworking enabled.

Mate: Only BSP: supported by installed CPU s
are displayed in the list.

[ ¢ Back "

Mest > ]

Cancel

Figure 4-1: Select BSP

Step 4 allows you to select a design template or custom device configuration for your platform.
Select ConnectCore XP 270 to create a standard CCXP based project.

Mew Plaiform Wizard - Step 4

Design Template

A design template iz & pre-defined selection of Catalag items.

X]
®

Axvailable design templates:

Starterfit 11

Custom Device
Digital Media Receiver
Enterprize Terminal
Enterprize Web Pad
Gateway

Industrial Contraller
Internet Appliance
IP Phone

tobile Handheld
Set-Top Box

Tiny K.emel
Windowes Thin Client

Chooze the design template that iz most
clozely aligned with the purpose of pour target
device.

Frovides the documentation example of
ConnectCore #P270.

o

[ < Back " Mest »

] [ Finizh ] [ Cancel

Figure 4-2: Design template

13
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Q Selecting "Custom Device" lets you choose individual components for your
project.

In the following steps (5 -20) you can configure the components and programs that your final
Windows CE image will contain. If you have selected the ConnectCore XP 270 template project,
you can either click finish or walk through the configuration step-by-step.

If additional components are needed, Platform Builder will automatically include them in the build.

In this example we will create a kernel for the CCXP development board with support for the
hardware. There are two server applications: a Telnet server for remote control of the device and
an FTP server for uploading/downloading of files.

Step 5: Applications & Services Development

From the .NET Compact Framework, select OS Dependencies for .NET Compact Framework 1.0
and .NET Compact Framework 1.0.

Mew Platform Wizard - Step 5 gl

Applications and Services Development @

Iterns:
[ Microsoft Foundation Claszes [MFC] » MET Compact Framework 1.0
["] Object Exchange Protocol [OBEX)
[] Pocket Outlook Object Model [POO
[ S04P Toolkit
[ Standard SDF. for windows CE
= MET Compact Framework,
05 Dependencies for MET Comyg
[] Smart Device Authertication Uil
NET Compact Fr.
[] SOL Server CE 2.0

amework 1.0

[ =mL
[ Exchanne Client b
< > Estimated size of these items: 1572 KB
@ [ < Back " Mext » ] ’ FEirish ] ’ Cancel ]

Figure 4-3: Application and Services Development

With .NET Framework, support applications can be written with Visual Studio .NET 2003 for smart
devices in Visual Basic or C#.

Step 6: Applications — End User components

For this example we won't need any of these; click Next.

14
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Step 7: Core OS Services

Select USB Host support (USB HID Keyboard and Mouse), Display Support and Serial Port
Support, then click Next. If you want to build an image with display support, select the display
component. You may also remove it from the project later if needed.

Mew Plaiform Wizard - Step 7 El

Core D5 Services @

Itemnz:

] Battery Driver | USBE HID Keyboard and Mouze
Dizplay Support
Serial Port Support
[ Parallel Port Support
[ Intemet Appliance 1ABASE] Support
[] Matification LED Suppart
[] PMP Matifications

=[] USE Host Support
=[] USE Human Input Device (HID]

USE HID Keyboard and Moul

[] USE HID K.eyboard Only

["1 USE HID Mause Only L/
£ 3 Estimated size of these items: 1573 KE
@ [ ¢ Back " Mest > ] [ Firizh ] [ Cancel

Figure 4-4: Core OS Services

The USB Host, serial port, and Display Windows CE drivers will be included. The registry keys to
configure them are stored in the file %_WINCEROOT%\Platform\CCXP\Files\Platform.reg

Step 8: Communication services and Networking

Under Networking Features, select Network Utilities (ipconfig, ping, ...) and Windows Networking
API/Redirect. Under Networking — Local Area Network (LAN) you must include the Wired Local
Area Network (802.3, 802.5) to have support for your Ethernet interface. Under Servers select
Telnet Server and FTP Server. With the Telnet Server, you will be able to connect to the Windows
CE device shell from anywhere in your network.

To use the internal USB controller, you need to make a
hardware modification of the StarterKitll hardware. With this
modification you will lose the option to load kernel images
from a USB stick.
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Mew Platform Wizard - Step 8 [z|
Communication Services and Networking @
Items:
Metworking Features Telnet Server

= Metworking - Local Area Metwork, [LaM)
[] Mative wiFi'wLaN Access Point Co
[T Mative WiFiwLAN STA
“Wired Local frea Metwork [B02.3, 8L
[ "wireless L&N [802.11] 5T4 - Autome
[] Metworking - Personal Area Network (P2
[ Metworking - Wide frea Metwork [WwiaH)
:

< | ?|  Estimated size of these items: 1649 KB

@ [ < Back " Mext » ] ’ FEirish ] ’ Cancel ]

Figure 4-5: Communication services and Networking

Some registry information has been included for the FTP and the TELNET servers in the file
%_WINCEROOT%\Platform\CCXP\Files\Platform.reg.

; TELNET SERVER
5 [HKEY_LOCAL_MACHINE\NCOMM\TELNETD]
"IsEnabled"=dword:1
"UseAuthentication'=dword:0 ;Don’t use authentication

; FTP SERVER

[HKEY_LOCAL_MACHINE\NCOMM\FTPD]
"lIsEnabled"=dword:1
"UseAuthentication'"=dword:0 ;Don’t use authentication
“"AllowAnonymous*=dword:1 ;Allow anonymous login
Al lowAnonymousUpload''=dword:1 ;Allow anonymous upload of files
"DefaultDir"="\\"" ;Root directory

TELNET and FTP, for demonstration purposes. In order to
preserve the security of your targets, change these registry
keys by enabling the UseAuthentication key and adding a list of
allowed users.

& These registry keys give you complete access to your target via

For more information about security, read the chapters Telnet
Server Authentication and Security Considerations of Windows
CE on-line help.

Step 9: Device Management
Click Next.

Step 10: Storage Manager

In order to support any storage device used on your platform, you must include the support for the
FAT File System.
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X]

New Platform Wizard - Step 10

File Systems and Data Store @

Iterns:
[7] File and Database Replication [Choos »
[T] File System - Internal (Choose 1] 0
[] Registry Storage [Choose 1)
=[] Storage Manager

[] Binary Rom Image File System

[] Storage Manager Control Panel &

[] EDE Database Engine

[ Partition Driver
[] CDAUDFS File System

i}
[] Transaction-Safe FAT File Systen N
[ Systern Pagsword b

a3 | * Estimated size of these items: 1713 KB

FAT File System

@ [ < Back " Mext » ] ’ FEirish ] ’ Cancel

Figure 4-6: FAT File System and Data Store

Step 11: Fonts
Select support for fonts. Click Next.

Step 12: Language
Select support the different languages. Click Next.

Step 13: Browser Application
Select Pocket Internet Explorer then click Next.

New Platform Wizard - Step 13

Internet Client Services @

x]

Items:

= Erowser Application
[ Intemet Explorer 6.0 for windows CE

Packet Intemet Explarer

[ Intemet Explorer 5.0 for Windows CE Cor
[] Packet Internet Explarer HTRL Yiew [w
[ Intemet Optians Control Panel

[ Sciipting

Packet Internet Explarer

hd 2| Estimated size of these items: 2435 KB

@ [ ¢ Back " Mest » ] ’ Firizh ] ’ Cancel

Figure 4-7: Internet Client Appication
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Step 14: Graphics and Multimedia

You can select Graphics and Multimedia Technologies. Click Next.

Step 15: Security
Select Security. Click Next.

Step 16

Select Shell >Standard Shell > Command shell. From User Interface, select Network User
Interface, Quarter VGA Resources, and from Software Input Panel select Software-Base Input
Panel, SIP for Small Screen and SIP for Large Screen.

Mew Platform Wizard - Step 16 El

Shell and User Interface @

Items:

[] Graphics, Windowing and Events Quarter WG4 Resources - Portrait Mode
= Shell
= Graphical Shell [Choose 1)
(®) Standard Shell
() windows Thin Client Shell
[ &vGShel &P Set
Command Shell

User Interface

Estimated zize of these items: 3349 KB

@ [ < Back " Mext > ][ Firigh ][ Cancel

Figure 4-8: Shell and User Interface

Step 17: Error Reporting
Select Error Reporting. Click Next.

Step 18: Voice over IP Phone Services
Click Next.

After this step, help information may appear to warn you about security issues on your platform.
Read this information carefully.
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New Platform Wizard - Step 19

> (E3)

FTP Server

Security Warning

The FTP server is a sample only. Additional work is needed to enhance its
security and reliability, Including this catalog itermn in your platform without
these modifications could compromise the security of vour platform.

To learn about the potential security risks of this catalog itemn, see the
following topics:

FTP Server Security
Enhancing the Security of a Device

Telnet Server

Security Warning

The Telnet server is a sarmple only. Additional work is needed to enhance its
security and reliability. Including this catalog item in your platform without
these modifications could compromise the security of your platform,

B B L I e I I e = L o T B e Y

@ [ < Back " Mext » ]

w

Figure 4-9: Security warnings

If you enable the checkbox “Natification acknowledged” you will not be warned again about this
security issue. If you leave it unchecked, you will be reminded about this security warning.

After completion of the final step, click Finish.

New Platform Wizard - Step 20 E

Completing the New Platform Wizard

You have successfully completed the New Platform Wizard.

You have created an 0S5 design for a Windows CE-hased
platform. By default, Platform Builder provides a Debug
configuration and a Release configuration of this 0OS design.

Options:
* Modify build options for the Debug and Release configurations of your O5
design without closing this wizard.

To close this wizard, click Finish.

@ I Finizh ] [ Cancel

Figure 4-10: Final step

You will see the features of your platform on the Platform window (left side of Platform Builder).
Also, in the catalog window (right side) you can see the components of the CCXP module in the
Third Party folder under BSP.
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alx » N
= B8 MyCCRP Catalog items = & Catalog
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=143 Device Drivers +-(_] Core 05
+- [ CC#P Touch +-(_1 Device Drivers
+-- (L7 Display =1-4=3 Platfarmn b anager
+1- (1] FlashDisk 0
+-- (L7 Metwarking =1-423 Third Party
+-(Z7] Serial =23 BSP:
+- (2] USE Host = By COXPARMYA
- ﬂ_—i Cusztom Device[winday -3 Device Drivers
+--[[1] Applications and 5 + m Direct3D Mobile
+-(_] Communication Ser =) Display
+-(_] Core 03 Services [ F¥ FlashDisk
+--[_7] File Systems and D #-{_ Networking
+-(_1] Fonts +- R Senial
+)--(_7]) Graphics and Multi + [B] Touch
+--[_] International +-{_1 USE Function
+--(_7 Internet Client Serv =43 USE Host
+- [ Security =) USE Host Cortrollers
+--[L1] Shell and User Inte B CCxP USE Host
+--[_0 Device Drivers [ Ethemst Boctioader (shaot)
<-4 Platform Manager
1 Flatform Manager]
< >
T ~
EB050...|(gh Para... | 2] Filev... o] Buita ¢/ Debug W< | > < 3
Presz F1 for Help Ln 1, Col1 READ | Size: ~10387 KB Mm =Bk 35

Figure 4-11: Platform view

As a final step, add the Platform Manager component to the project. The component is located in
the catalog folder Platform Manager (right panel). You can click and drag it onto the platform
window (left panel) or right-click and add it.

This component is hecessary to perform application debugging with the embedded Visual C++ tool.

Platform settings

Before compiling the kernel, it is important to understand the different settings that can be changed
in the platform. Go to Platform menu and click Settings...

Build options

For a Release’ platform, only a few build options are enabled by default (Target Control Support,
Eboot space in memory, Full Kernel Mode and KITL). For a Debug version, the Kernel Debugger is
also enabled.

Language settings

Under the Locale tab, select the locales that your platform will support and the default language of
your image.

The locales include information about currency formats, date and time formats, etc. specific to each
country.

The default language specifies the language of the Windows CE user interface (buttons, menus,
windows, etc.). For this example select English US or you will not see the links to some of the
programs in your start menu.

1 . . . . ) .
The Release version will create a smaller kernel but won't include information for debugging.
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41.1.3.

4.1.2.

Environment Variables

The platform has several environment variables. Environment variables allow you to configure your
platform and drivers. Some settings are made in the CCXP.bat file in the platform root directory.
Others are set by each component and can be found at:

%_WINCEROOT%\public\common\oak\catalog\cec\CCXP.cec

The CCXP.bat file contains the following variables and default values:

set _TGTCPUVARIANT=XSC
set TARGET=270

set TFTPDIR=c:\TFTP-ROOT
set BSP_LAN91C111=1

set BSP_USBH_USE=1

set BSP_NOKEYPAD=1

set BSP_IP2REG=1

set BSP_BUILD_NK_NBO=1

_TFTCPUVARIANT and TARGET must not be changed. They specify the target platform to
compile.

TFTPDIR must contain the path to the TFTP server's exposed folder configured in paragraph 2.2.1.

BSP_LAN91C111 is related to the Network driver SMSC91C111. If this variable is set to 1, the
Network NDIS driver will be loaded. If it is not set, the Ethernet debugger will be used.

BSP_USBH_USE determines whether to use USB Host or Device functionality (both functions
cannot coexist at the same time when using Starter Kit Il base board). If it is set to 1, the USB Host
functionality will be used. If it is not set, the USB Device functionality will be used instead.

You may remove USB support completely by setting the variable BSP_NOUSB=1.

BSP_NOKEYPAD is a variable that when set to 1 disables the keypad (this is the default
configuration).

BSP_IP2REG is set to 1 to configure the NDIS driver with parameters established in the boot
loader. To exclude the IP2REG NDIS registry configuration driver from the Kernel, set it to nothing.
This will remove all registry entries for the driver.

BSP_BUILD_NK_NBO is set to 1 to let Platform Builder create NBO files that allow booting a
Windows CE kernel directly with U-Boot without using EBOOT.

In addition, you can also use the following environment variables:
BSP_NODISPLAY can be set to 1 to exclude the display driver from the project.

BSP_NOSERIAL can be set to 1 to exclude the serial driver from the project. If the serial debugger
is used, the variable must be set so that the serial port is disabled. Currently the system does not
detect that automatically.

BSP_NOTOUCH can be set to 1 to exclude the touch screen driver from the Kernel. This will
remove all registry entries and the BIB file entries for the driver.

Including virtual keyboard

Windows CE ships with a virtual software keyboard, which allows interaction with systems that do
not have keyboard interface.
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To include the keyboard into your platform, open the catalog on Core OS > Shell and User
Interface > User Interface > Software Input Panel. Right click Software-based Input Panel Driver
and then click Add to Platform.

=3 Shell and User Interface

{:I Graphics, Windawing and Ewvents
- Shell

-2 User Interface

----- A Accessibiliy

-] Common Contrals

----- ﬂ Comman Dialog Support

----- [ Control Panel Applets

----- ﬂ Controlz Option B

-0 Custormizable LI

----- ﬂ tenu Tool Tip

..... B M oyze

----- O Metwork User Interface

----- G Overlapping Menuz

----- 0 Guarer¥Ga Resources - Portrait Mode
=4 Software [nput Panel

------ ﬂ! Software-bazed Input Panel Driver

Ea Software-bazed Input Panel [SIP] [Choose 1 or more
[ SIP for Large Screens

o] SIP for Small Screens

Figure 4-12: Adding virtual keyboard

On the catalog in the Software-based Input Panel (SIP), select one of the two software keyboards,
either small or large, and add it to your platform. When you select the Software-based Input Panel
one of the virtual keyboards is added automatically. Change it to the one you want in your project.
The virtual keyboard will be accessible at the right side of your target's toolbar:

ESEETE] )

Figure 4-13: Virtual keyboard

The Input Method Selection Sample Application (Sipselect) code has been made into an integral
part of the shell. This means that the Sipselect component no longer appears as a separate
application. The Sipselect code is still available in the Samples folder.

%_WINCEROOT%\public\common\sdk\samples\sipselect

Including USB HID keyboard support

When USB Host support is selected for mouse and keyboard, a keyboard driver is needed in the
project to generate the virtual key messages. We will use a standard Windows CE keyboard
driver.

From the catalog view, move to Device Driver\input Devices\Keyboard/Mouse and select the NOP
(Stub) Keyboard layout for the project.
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=423 Device Drivers

- Audio

- @) Display

[] IEEE 1334

E1-23 Input Devices

-8 Keyboard/Mouse

----- [] 2042 Kevboard/Mouze Englizh

----- ﬂ 2042 Kevboard/Mouze Japaneszel [NEC layout)

----- [] 8042 Kevboard/Mouze Japanezes (IBM lapout)

----- [] 8042 KepboardMousze Korean

----- [] |NEIF' [Stub] K.eyboard/Mousze English|

----- B MOP [Stub) Kevboard/Maouse Japanesel [MEC lapaut)
----- B MOP [Stub) Kevboard/Mousze Japanese2 [IBM layout]
----- ﬂ MOP [Stub) Keyboard/Mouze Korean

Figure 4-14: Adding Keyboard/mouse

The Stub keyboard driver has the basic functions to receive the scan code of a key and map it a
character and virtual key code. By selecting Add to OS Design, the component will be included into
the project.

4.2. Building the image

You can compile the Release or Debug version of your platform. In the first example, select a
Release version.

P File Edit View Project PlatForm
3 =

CCxP:ARMYY Release

| | R
CCXP-ARMYAlL Debug

Figure 4-15: Version selection

Set in the Build OS menu the Clean Before Building, which cleans all the object files and always
rebuilds all your drivers, and select Sysgen.

Build @5 Tools ‘Window Help

Sysgen

Build and Sysgen
Build and Sysgen Current BSP
|7 Zlean Before Building

T T | T [Ty O i N = B T |

Figure 4-16: Sysgen

Sysgen is required the first time you build your project and
every time you add or remove components.

The build process takes several minutes depending on the number of components you have
included and the speed of your development PC.
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Total ROM size: 00c89=38 [ 13147704)
Starting ip: goi01000
Raw files size: 0031125k

Compressed files size: 00195668

Conpacting bin file. ..

Done |

nakeing: Check for C:“WINCESOO“FEWorkspaces HyCCHP~RelDir-~CCHEP ARMVAI Release-FPostRomInage.bat to run.
mnakeing: Check for C:“WINCESOO“FEWorkspaces“MyCCEP~RelDir-~CCHP ARMVAI Release-FostMakelng.bat to run.
makeimg: Change directory to C:~WINCESOO

naleing: run command: cmd AC CSWIHCESO0O0“~publichcommon-oak'miscpbpostnakeing

Siztena= Enbebidos 5.4, | create binary kernel image

Cutput file: C:~WINCESO0O0-PEWorkspaces-NewRel-RelDir~CCHP ARNVAI Release“nk.image opened

Start to build raw binarvy image.

Successfully build new kernel Image

1
* Copy file to TFTP server directory t
-

1 fileis) copied.

Volume in drive C has no label.
Wolune Serial Humber is CC53-827E
Directory of C:SWINCESOO“PBWorkspaces“HyCCEP~RelDir~CCXF_ARMVAI_Release
01-09-2005 14:52 12.863.991 HK.bin

1 Fileis) 12.863.991 bytes

0 Dir{=s) 49.581.461.504 bytes fres
BLDDEMO: MyCCXP build complete

HyZCEP — 0 erroris). 5 warning(s)
v

# |4 Build / Debug % Log Find in Files 1 Finil | < >
Press F1 for Help Ln 2430, Cal 1 READ | Size: ~10387 KB A <60 b6 i
=

Figure 4-17: Build log

You may see some warnings due to Windows CE 5.0 fixing some DLLs that use the style from
older versions.

After successful compilation?, the Windows CE image (a file called NK.BIN) can be found:
%_WINCEROOT%\PBWorkSpaces\YourPlatformName\RelDiINCCXP_ARMV4l_Release

The size of the kernel image and the RAM size can be changed and configured in the config.bib
file. This file is accessible from % WINCEROOT%\Platform\CCXP\Files.

For changes made in the CCXP folder, you need to use the "Build and Sysgen
Current BSP" menu item from the Build OS menu. It will recompile all sources in
the platform folder and copy them to your project folder.

4.3. Downloading the image to the target

4.3.1.

4.3.1.1.

Boot process

Introduction

A boot loader is a small piece of software that executes soon after powering up a computer. On a
desktop PC it resides on the master boot record (MBR) of the hard drive and is executed after the
PC BIOS performs various system initializations. The boot loader then passes system information
to the kernel and executes the kernel.

In an embedded system the role of the boot loader is more complicated because these systems do
not have a BIOS to perform the initial system configuration. The low level initialization of the
microprocessor, memory controllers, and other board specific hardware varies from board to board
and CPU to CPU. These initializations must be performed before a kernel image can execute.

A boot loader for an embedded system provides the following features:
¢ Initialize the hardware, especially the memory controller.

e Provide boot parameters for the kernel.

2 You may see some warnings that are due to Windows CE 5.0 fixing of some DLLs that use the style from older versions.
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4.3.1.2.

%

e Start the kernel.

Additionally, most boot loaders also provide convenient features that simplify development and
update of the firmware:

e Reading and writing arbitrary memory locations.
e Uploading new binary images to the board's RAM via a serial line or Ethernet

e Copying binary images from RAM to Flash memory.

U-Boot

The universal boot loader, U-Boot, was adapted for the ConnectCore XP 270 module. The boot
loader is capable of downloading Windows CE raw binary images or NK.bin via Ethernet to the
target. Several default environment variables are available to make it more comfortable to launch,
flash, or update kernel images.

When U-Boot is launched, it configures the serial console, the Ethernet interface, and the Flash
memory and loads the settings stored as environment variables in the non-volatile memory.

Then it pauses a few seconds (programmable with bootdelay U-Boot variable) before it loads and
starts the operating system image. You can stop the auto-boot process by sending a character to
the serial port (pressing a key on the serial console connected to the target). If stopped, U-Boot
displays a command line console similar to this:

U-Boot 1.1.3 (Nov 2 2005 - 12:07:39) FS.2
for FS Forth-Systeme CCXP 270 on STK2

U-Boot code: AO080000 -> AOOA2F74 BSS: -> AOOE4324
RAM Configuration:

Bank #0: a0000000 64 MB

Bank #1: a4000000 O kB

Bank #2: a8000000 O kB

Bank #3: ac000000 O kB

Flash: 32 MB

In: serial
Out: serial
Err: serial

Detecting SMSC LAN91C111 Ethernet Controller...
Revision ID: 0x01

Chip ID: 0x09

SMSC LAN91C111 detected.. .

Get MAC Address from 1-wire EEPROM

MAC Address from EEPROM : 00:04:F3:00:38:10
Initializing ethernet...

Using MAC Address 00:04:F3:00:38:10

Hit any key to stop autoboot: O

CCXP270>

To see the boot process, connect the provided serial cable between a serial port
of your host PC and the serial port of the target. Then use a terminal program,
like HyperTerminal, with the configuration 38400 /8 / N /1 and no Flow Control.

Features
e Download files using on board SMSC91C11 Ethernet controller
e Enable debugging over Ethernet or serial.

e Flash kernel images (NK.nb0).
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e Configure the target system.
Additional considerations

The MMU is not set up by U-Boot; therefore, all memory addresses used by U-Boot are physical
addresses.

The factory boot loader version installed in the target is in the Bootloader folder on the CD. To
rebuild the boot loader, install the Cygwin tool chain and the boot loader sources from the BSP CD.

If the boot loader has been removed from Flash accidentally, the only way to get it back is using a
debugger or separately available JTAG-Booster tool. For more information please refer to the
debugger or JTAG-Booster documentation.

For more information about U-Boot commands and variables refer to chapter 12.1.

Windows CE boot methods

Windows CE is booted by U-Boot in one of the following ways:
e Platform Builder

e TFTP server

e USB storage device (e.g. a USB memory stick)

e Flash memory

Before you use one of the methods you need to verify that two boot loader variables are setup
correctly. Set the following variables to met your network settings, were the first one is the IP
addresses used for the target and the second from the machine you want to download the
Windows CE kernel.

CCXP270> setenv ipaddr X.xX.X.-X
CCXP270> setenv serverip X.X.X.X

The following information describes each method.

Boot with Platform Builder

The boot loader comes with a script that will send BOOTME messages over Ethernet, connect to
the Platform Builder, and download the kernel image (NK.bin).

Execute the following command on the U-Boot command shell to download your Windows CE
kernel:

CCXP270> run connect_to_pb

On the Platform Builder side select Connectivity Options from the Target menu. This will open the
Connectivity Dialog. If you have not specified a target device yet, click Add Device on the left side
panel and enter a new name for the target device. The Associated OS Design/SDK can be set to
none. Click Add. This will add your new name to the Target Device name list.

Click on Kernel Service Map and select your new added device from the Target Device list.
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5 Target Device Connectivity Options

Device Configuration
Add Device

Delete Device

Serice Configuration
Kernel Service Map

Core Service Settinos

Service Status

Target Device:

|CCHF_REL

Download:

|Ethemet
[CCXP_14352)

Tranzport:

j Settings

|N0ne

Debugager:

MHaone

Apply |

[~

i I

Cloze | Help

Figure 4-18: Target Device Connectivity Options

Then select Ethernet in the Download list. If you want to download the image (and only the image)
the Transport and Debugger entries must remain None.

If you want to connect to the image after downloading, select Ethernet as Transport and KdStub as
Debugger. Finally, click the Settings button beside the Download list. A new window will pop up:

%5 Ethernet Download Setti ngs @

Device Book Mame:

IP Address:
Eiootloader:

| CCxp_14352

10.101.1.130
1.0

Active Devices;

Cancel

=

Figure 4-19: Ethernet Download Settings

The target has been sending BOOTME messages from the moment you executed the "run

connect_to_pb" command from U-Boot. Platform Builder will catch these messages and display the
name of your device. Select your device and click OK. The name of the current used device will be
shown under the Download and Transport entries.

Apply the new settings, close the dialog, and select the new device from the Platform Builder Active

target device list.

|CCKP_REL

|| Fm

|.ﬂ.ctive karget device I{Ctrl+5hift+C]|.
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Figure 4-20: Active target device

Now you go to the Target menu and click Attach Device. This will download the kernel to your
target device.

4 Downloaded 74% of Runtime Image to CCXP_REL [Z |0/[X]

] g

Downloading:  C:A\ ACCKP_ARMVAI_Releazenk. bin

(RNNWNNRWN AR RRN NN RN AR RRNAN )

E stimated time left: 6 zec [9.0 MB of 12,2 ME copied]
Download through: Ethernet
Tranzfer rate: 471 KB/sec

[ Close this dialog box when download completes

[ Close ][ Cancel l

Figure 4-21: Downloading image to target

Type in the following commands in the U-Boot command shell and the target will automatically boot
this way when the it powered up or reset:

: = | CCXP270> setenv bootcmd run connect_to_pb
f;‘gﬁ CCXP270> saveenv

4.3.2.2. Boot with TFTP Server

The boot loader comes with a script that manages the download of the image into RAM and jumps
to the right memory location of the Kernel. This is achieved by U-Boot without the need or use of
Platform Builder. The BSP generates both images, the NK.bin and a raw binary kernel image
(called wce-CCXP270), with each build that can be downloaded via TFTP.

Start your TFTP server application. If you previously configured this folder in the CCXP.bat file, its
exposed folder will already contain the Windows CE raw kernel image wce-CCXP270. Now you are
ready to download the Windows CE raw binary kernel image over TFTP to the CCXP target.

Execute the following command from the U-Boot command shell:

}’k‘ﬁ‘j‘ CCXP 270> run boot_wce net

To execute this function automatically each time the target is powered up or a reset is made, then
type in the following commands:

2 N CCXP 270> setenv bootcmd run boot wce net
f;‘gﬁ" CCXP 270> saveenv
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4.3.2.3. Boot from USB memory stick

It is possible to load a kernel image from a USB storage device. To do so you need a FAT partition
on the USB device. Then copy the Windows CE raw binary kernel image wce-CCXP270 to it.

Once you have a Windows CE image in the USB memory stick, plug the stick into the USB host
connector of your target and boot it with the following command:

f,ﬁj CCXP270> run boot_wce usb

To execute this function automatically each time the target is powered up or a reset is made, then
type in the following commands:

. » | CCXP270> setenv bootcmd run boot wce_usb
f’ﬁj CCXP270> saveenv

4.3.2.4. Boot from Flash memory

The boot loader is able to boot a Windows CE kernel that resides on the Flash memory. To enable
this function you must store a Windows CE image in Flash.

Downloading and Writing the image to Flash

The boot loader comes with a script that downloads the Kernel image into RAM, formats the Flash,
and copies the Kernel image from RAM into Flash. This is all achieved by U-boot without the need

or use of Platform Builder. It uses the TFTP server to download the kernel image initially; therefore,
you must be running your TFTP server.

Execute the following command on the terminal program to write your kernel to Flash:

',

f,ﬁj CCXP270> run update wce tftp

Booting the image from Flash

Once you have a Windows CE image in the Flash memory, you can boot it with the following
command:

f,ﬁj CCXP270> run boot_wce_ flash

To execute this function automatically each time the target is powered up or a reset is made, then
type in the following commands:

e, CCXP270> setenv bootcmd run boot _wce flash
’ﬁj CCXP270> saveenv
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4.4. Updating Flash memory

4.4.1.

441.1.

44.1.2.

This chapter describes how you can update the U-Boot boot loader and the Windows CE kernel
image in the Flash memory of your module.

It is strongly recommended that you test your images before updating the Flash memory, by
downloading them over Ethernet using Platform Builder, TFTP or USB as seen in chapters 4.3.2.1
4.3.2.2 and 4.3.2.3 respectively.

Updating a running system

On a running system, that is, a system that is able to start the boot loader, U-Boot contains
predefined macros that can update the on-module Flash memory.

If the boot loader is corrupted, you will need a hardware
debugger to restore it. See paragraph 4.4.2

Power up (or reset) the target. After 2-4 seconds, the boot loader messages appear on the serial
port. Hit any key to interrupt the auto-boot process. From the U-Boot shell, you can update the
Windows CE image in Flash and the boot loader.

Updating the boot loader

If you want to update the boot loader (with a new version or a modified version that you have
created) First copy the new image file u-boot-ccxp270stk2.bin to the exposed folder of your TFTP
server.

By executing the following command, the new boot loader image will be downloaded to the target
via TFTP and then written to the Flash sector that holds the boot loader:

CCXP270> run update_uboot_tftp

Updating the Windows CE kernel
From TFTP server

You can download a new Windows CE kernel image via TFTP and write it to the Flash memory by
executing the following command:

CCXP270> run update_wce_tftp

From a USB memory stick

You can download a new Windows CE kernel image from a USB memory stick and write it to the
Flash memory by executing the following command:

CCXP270> run update_wce_usb
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4.4.2.

Updating a corrupted system

If the Flash memory has become corrupted and the system cannot boot anymore, then the Flash
memory must be reprogrammed using the JTAG interface and the separately available JTAG-
Booster.

This tool enables you to copy the boot loader much faster to the onboard Flash. Before storing a
new boot loader to the CCXP module, the JTAG Booster hardware has to be connected to the
target board.

Connect the JTAG Booster to the parallel port of your host PC and the other end to the JTAG
connector on the target board (8-pin connector beside the DB25 connector). Open a DOS box on
the host PC. Copy the boot loader binary image that you want to update and move it to the
directory where the JTAG Booster software resides.

The JTAG-Booster software only recognizes 8+3 filenames lengths, therefore you must rename
the default filename u-boot-ccxp270stk2.bin to, for example, uboot.bin

%

To update the boot loader image, type the following command:

C:\JTAG> jtag270 /p uboot.bin /driver=1 /lpt-base=378

Follow the instructions of the jtag270.exe program until the new boot loader is completely written to
Flash. For more details please refer to the JTAG Booster documentation. When the boot loader is
successfully downloaded, reset the target. Over the serial port, as described in the previous
chapters, you should see the boot loader starting.

The thick wire on the JTAG-Booster connector is pin 2 and indicates ground. Pin
1 is connected to the square soldered pad on the development board.
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5. BSP/Kernel Development with Platform Builder

5.1. Kernel Debugging

Ethernet debugging is implemented by not setting the environment variable BSP_LAN91C111
CCXP.bat, like this:

% BSP_LAN91C111=

This must be made during compile time and cannot be changed during run time. At the same time
this will enable the shared Ethernet functionality of Windows CE.

Now you can build a Debug Kernel. Follow the instructions described in paragraph 4.2 but select
Debug instead of Release version:

Flle Edit Wew Project Platfarm
3 =

CO<P:ARMY4l_Debug

CC<P-ARMYVAl_Releaze

Figure 5-1: Version selection

When the kernel is built, you must configure the connection to the target. Follow the instructions
described in paragraph 4.3.2.1 but this time select Ethernet and KdStub in the Transport and
Debugging lists respectively:

%3 Target Device Connectivity Options

Device Configuration

Add Davice Target Device:
CCxP_DBEG
Delete Devvice: | = j
Dawnload:
Service Configuration |Ethernet j Settings |
Hernel Service hiap [ CCxP_14352 )
Core Service Seftings
Tranzport:
Lerlie St |Ethemet ﬂ Settings
[ CC<P_14352 )
D ebuager:

[kdstub ~|

Apply | Cloze | Help

Figure 5-2: Target Device Connectivity Options
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If you have previously connected Platform Builder to the target
in the Release version, these fields may be disabled. To enable
them you must first disconnect the target from Platform
Builder. This is done from the menu Target > Detach device

Apply the new settings, close the dialog, and select the new device from the Platform Builder Active
target device list.

CCxP_DBG v| 5@
|Asctive target device (Chr+-Shift+C) [ aRER

Figure 5-3: Active target device

Go to the Target menu on Platform Builder and click Attach Device.

Go to the target and execute the following command from the U-Boot shell:

}ﬁﬁb CCXP270> run connect_to_pb

This will download the kernel to your target device.

45 Downloaded 42% of Runtime Image to CCXP_DBG (= |01/[X]

Downloading: C:h ACCH<P_aRkYA_Debughnk. bin

E ztimated time left: 16 zec [96 MB of 22 8 MB copied)
Download through: Ethermnet
Transfer rate: B40 KB/ sec

[#]iCloze this dialog box when download complates

| Dose || cance |

Figure 5-4: Downloading image to target

After downloading the kernel, the services CESH (Console Debug Shell tool) and CETerm (Target
Messages) are initiated on the target. Windows CE starts without additional tools.
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The Fernel Debugger 1= waiting to connect with target.

TP20CE walue = 0=x20000

UP20CR walus = 0x3000c

Setup USE Port? for USE Host.

—OEMInit

Error Reporting Hemorvy Reserved. dump =size = 00020000

Booting Windows CE version 5.00 for (ARH)

&pTOC = 80109d2c, pTOC = 818423a4, pTOC-»ulRawFree = 81842000, MemForPT = 00000000
Configuring: Primary pages: 9994, Secondary pages: 0. Filesvstem pages = 7

Eooting kernel with clean memory configuration:

Hemory Sections:

[0] : start: 81843000, exten=ion: 00003000, length: 0270a000

Sp=ffffcicc

Tindows CE KernelInit

Tpdated eptr—>e3Z_wzize to = 000bd4OOO0

Scheduling the first thread

0xB83fdf024: Kernellnit?: pCurThread=83{df024 hCurThread=03f{df266 hCurProc=03{df002. Kernellnit = 80128chc
0x83fdf024: Detecting VFP. .

0x83fdf024: VFP Hot Found!

0x83fdf024: Updated eptr-:e3Z_vsize to = 00006000

0x83fdf024: Updated eptr-:e3Z_vsize to = 00029000

0x83fdf024: +OEMIcControl(0x1010004, Ozxc20lfclc, 4. Ox818ccdbl, 520, 0x818ce7c0)
0=B3fdf024: +0ALToCtlHalGetDevicelnfol 3

0x83fdf024: —OALIoCtlHalGetDevicelnfoirc = 1)

0=xB83fdf024: —CEMIoControl{rc = 1)

0=83fdf024: +0EMIcControl(0x1010004, 0xc201fc?c, 4. Ox818cchal. 520, 0x818ce?bc)
0x83fdf024: +0ALIoCtlHalGetDevicelnfol ..

0=xB83fdf024: —0ALTIoCtlHalGetDevicelnfolirc = 1)

0=B3fdf024: —OEMIoControl({rc = 1)

0x83fdf024: +OEMIoControl (0x1010004, Ozc20lfcic, 4. O0=x8l8ccYal. 32, 0=EB18ce?bE)
0xB83fdf024: +0ALTIoCtlHalGetDevicelnfol ..

0x83fdf024: —OALToCtlHalGetDevicelnfoirc = 1)

0x83fdf024: OEMIoControl{rc = 1)

0x83fdf024: Updated eptr-:e3Z_vsize to = 00009000

0x83fdf024: Updated eptr-:e3Z_vsize to = 00022000

0xB83fdf024: Starting kernel debugger =software probe (KdStub) — KD API version 18
0=83fdf024: »>> Loading module WK EXE at addres= 0=x80100000-0=801ED000 (RV data at 0=81856000-0=x818B713F)
Kernel debugger connected.

The Kernel Debugger connection has been established (Target CPU is ARH) .

Target nane: CCHP

Figure 5-5: Kernel debug messages

Now stop the target and debug the kernel. The debugging windows and menu items in the Platform
Builder IDE allow looking at processes, threads, and other target debugging information like watch
variables, dump the memory, etc.

The target can be stopped with the menu item Debug > Break.
When the target is stopped, a source file is opened where the system halted.

With <F10> you can step through the code and see the behavior of a driver or an application. If you
want to run through the rest of the code press <F5> (Go).
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Figure 5-6: Kernel debugging

During loading of the debug kernel, the following dialog will pop up. Mark the check box at the

bottom

Find Executable [‘5_<

Pleaze enter the path for
flashfa. dll.

Cancel

[= N
[= WwWIMCEROD
[= PLATFORM
= CC=P
[ Sic

[ Boatloader

Drives:
| = e WP

[] Don't display this dislag again

Mehwork

Figure 5-7: Find Executable

of the dialog and then select Cancel.
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5.1.1.1. Sharing Ethernet Debugging Services

Debugging the kernel and applications usually takes place over the Ethernet interface. However,
there is the possibility to share the Ethernet interface between the debugging network and
application network traffic (a socket application, telnet sessions, etc.). The main registry entries
needed for this can be found in the COMMON.REG file.

The debugger will use the IP address that the target uses to download the Kernel image.

The network interface for applications will use the IP address saved in U-Boot if the Windows CE
environment variable IP2REG=L1. If IP2REG is not enabled, the network interface for applications
takes the IP from the following entries of PLATFORM.REG:

IF BSP_NOSHAREETH I
% [HKEY_LOCAL_MACHINE\Comm\VMINI1\Parms\Tcplp]
- ""EnableDHCP"'=dword:0
"DefaultGateway''="0.0.0.0"
""UseZeroBroadcast''=dword:0
"IpAddress="0.0.0.0"
"Subnetmask™="0.0.0.0""
"DNS*"="0.0.0.0"
ENDIF BSP_NOSHAREETH !

To include the shared Ethernet support you have to set the environment variable
BSP_NOSHAREETH to nothing (default value).

5.1.1.2. Run Time Debugging

Under certain circumstances, because of some time critical aspect of the system, you may not
want to debug step by step. Most of the drivers in Windows CE have a variety of Debug messages.
These messages are divided into different zones. These zones (a maximum of 16) can be
activated or deactivated. One method to set up the debug zones is to alter the registry of your host
PC where you are designing the Kernel.

First open the Registry of your development PC by running RegEdit.exe. To start the program open
Run from the Start menu. Enter RegEdit and select OK.

Run ﬂ E

Tvpe the name of a program, Folder, dacument, ar
Intermet resource, and Windows will open it For you.

Qpern; | regedit| j

oK I Cancel | Browse. .. |

Figure 5-8: Edit the PC's registry

The registry editor will be opened. Go to folder HKEY_CURRENT_USER\Pegasus\Zones\. Here
you can create a new entry for the driver or component you want to specifically debug.
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&' Registry Editor

Registry Edit  Wiew Faworites Help

E'"' MiPC | | Mame | Type | Data

{:l HKEY_CLASSES_ROOT {Predeterminadu) REG_SZ {valor no establecida)
= HKEY_CLRRENT_UISER B¥FaTrs REG_DWORD Dx0000FFFF (65535)
- AppEvents B aTarT REG_DWORD D ICI0NOFFF (4095)

=] Console REG_DWWORD 05000000FF (255)
-1 Control Panel

{:l Environment
-] Identities

{:l fevboard Lavout
{:l Metwaork

E{:l Pegasus

L hedE] Zomes _ILI
1 | 2 s |

|Mi PCIHEEY _CIURREMNT_IUSER)\Pegasusifones

| A

Figure 5-9: Registry Editor (Windows CE debug zones)

The names that you should enter here can be found in the DBGPARAMS statements of the
corresponding driver or component sources. For more information, please refer to the Online Help.
Most of the sources of Windows CE are located at:
%_WINCEROOT%\Public\Common\Oak\Drivers\

Here you should find the proper names for most of the drivers supported by Windows CE. The
values that you set for each entry depend on the amount of zones that you would like to activate.
E.g. the entry FATFS, in the picture above, activates all 16 zones. Each bit represents a debug
zone (activated with a 1 and deactivated with a 0).

5.2. Remote Tools

The Remote Tools allow you to monitor your target right from your desktop development
environment. You can edit the target registry, view the processes that are running, or take a
shapshot of the target's screen, etc.

If you want to use the Remote Tools in a Release version, you have to add the Platform Manager
to your project. The component can be found in the Catalog view of the Platform Builder. Simply
move in the Catalog view to the component, right-click it and select Add to Platform.

E@ Catalog
E-E3 BSPs
-1 Core 05
-0 Device Drivers
=144 Platform Manager
: Platform Manager.
-0 Third Party

Figure 5-10: Adding Platform Manager

This will include the three possible media to communicate with the target:
e ActiveSync
e KITL

e Manual server
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) In a Debug version you don't need to include the Platform Manager to be able to
use the Remote Tools, since they take place by means of the KITL connection
established for debugging.

If you are working with a Release version and Manual server, a dialog will come up and ask to
verify that certain files are on the target side:

Manual Server - Action x|

Pleaze make zure the following files are on the device

WM D DS S epipe. dll
Y IO OSSN eemare. exe
WA DO S et ztub, dll

And launch CEMGRC.EXE with the following cmd line

|EEMGHE.E><E AT:TCRIPC.OLL /@ AD:192168.50.130:1526

k. | Cancel

Figure 5-11: Manual Server action

Select and copy the CEMGRC.EXE line but do not click the OK button yet. Open a telnet
session to the target and paste the command line to the telnet session as shown in this picture:

v Telnet 10.101.1.132
fle lcome to the Windows CE Telnet Serwice on CCHP

Pocket CHD v 5.8
~> GEMGRC.EXE /T:TCPIPC.DLL »Q ~D:18.181.1.66:1171

Figure 5-12: Paste CEMGRC.EXE line to telnet session

Press ENTER so the target starts listening for connections from the Remote Tools.
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Now you can click the OK button in the dialog shown in Figure 5-11. The target and Remote Tools
will start to communicate.

" Windows CE Remote Registry Editor -8l -0l x|
Registry  Edit  Wiew Connection Help

S e = I S R s T ]
* My Computer | | Mame | Data I
=] @ Default Device eFauIt) {walue not set)
{27 HKEY_CLASSES_ROOT [ab]pLL FlashF.DLL
{1 HKEY_CUURRENT_USER FSD FATFSD.OLL
B HKEY_LOCAL_MACHINE [ab]erefic Dk

- Audia B
D Commm
E|{:| Drivers
{:I Ackive
=3 Builtn

4

1

1

o

33954432

IClass {A4ETEDDA-ES75-4252-9D66-41 9504568365
ProFi\eName FlashFxDisk1Profile

B Resources

{21 Tdenk

-0 init b
{7 Loader

D nls
~{Z7 Platform
- Services -

|[Defau|t DevicetHKEY_LOCAL_MACHIME! DriversiBuilkIniFlashFx] UM S

Figure 5-13: Remote Registry Editor
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6. Application Development with Embedded Visual C++

The following chapter will guide you through the process of creating applications with Embedded
Visual C++. You need to have installed all service packs for the Embedded Visual C++ to work
correctly under Windows CE 5.0.

6.1. Creating a new project

In this example, you will create a console application for the Kernel that we have previously made
and with the SDK for that particular Kernel. Before starting ensure the SDK is installed on the host
PC. Then open the embedded Visual C++ and select from the File menu the item New.

Bl Microsoft eMbedded Yisual C++

J File Edit Wew Insett Project Build
e =
S Cerl+0

Clase ]I

Cpen Workspace., ..

Ty
5

===l

Save \Workspace L x|
Close Workspace |

Figure 6-1: Create new project

Select WCE Application and enter the name. At the bottom right corner of the dialog select the
ARMV4I CPU and click OK.

New @

Filez  Projects l “Workzpaces |

A |'WIE Application Project hame:

 ZWEE ATL COM Appiwizard |CC<P_tpp

|%] WCE Dynamic-Link Library _

WEE MFC Activer Controlwizard Lagatior:

@WEE MFC &ppiwfizard [dl] |E: YPragram Filez'Microzaft ebb J
B0 JCE MFC AppWizard (exe]

%) WEE Static Library (* Cieate new workspace

[wliwinde MwCE ARMYAL)
[C1win32 [WCE ARMYAT)

/32 WCE MIPS1E)

CT/in22 [WCE MIPSI b

Ok | Cancel

Figure 6-2: New project dialog window

On the next screen select A typical Hello World Application and click Finish.
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WCE Application - Step 1 of 1

what kind of windows application would you
like to create ?

7 A empty project.

" A simple \Windows CE application.

& 4 typical "Hello World" application

< Back | | FEinish | Cancel

Figure 6-3: Application template

The wizard will create all files and sources for a small graphical application.

When you build the application, you will see three warnings that you should ignore. Immediately
after building, embedded Visual C++ will try to connect to the target device. It will use the
configuration of the device that is selected in the Default Device List.

[Cop_spp < |[CCHP = |[Wwin32 [wCE ARk Debug = ||CCxP Devies =]

By default the transport is set to manual server. If you want to change the default, select Configure
Platform Manager under the Tools menu.

When you have downloaded the application, execute it over the embedded Visual C++ or launch it
directly from the target.

Hello from the ConnectCore XP)

ﬂ”ccxp_npp ||__',_ 12:03 PM |@ |%

Figure 6-4: Hello world application running on the target

The application will be placed in the Windows folder of the target device.
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6.2. Downloading the application to the target

When the build has successfully completed, embedded Visual C++ will automatically try to
download the application to the target device. Because you have selected a specific SDK, the
embedded Visual C++ has selected the corresponding device configuration. A dialog will come up
and ask you to verify certain files are on the target side.

Manual Server - Action x|

Fleaze make sure the following filez are on the device

W IMD O S S hepipe. dil
WM D OWS Scemare. exe
WM DO S heetlstub, dil

And launch CEMGRC.EXE with the following cmd line

|EEMGHE.E><E AT:TCRIPC.OLL AQ AD:1592168.50.190:1526

] | Cancel

Figure 6-5: Manual Server action

Select and copy the CEMGRC.EXE line but do not click the OK button yet. Open a Telnet
session to the target and paste the command line to the Telnet session as shown in this picture:

v Telnet 10.101.1.132
llelcome to the Windows CE Telnet Service on CCRP

Focket CHD v 5.8
> CEMGRC.EXE ~T:TCPIPC.DLL »Q ~D:18.181.1.66:1171

Figure 6-6: Paste CEMGRC.EXE line to telnet session

Press ENTER so that the target starts listening for connections from embedded Visual C++.

Now you can click OK in the dialog shown in Figure 6-5. The target and embedded Visual C++ will
start to communicate and download the application and execute it. The download is made once to
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the target. You can control the application directly by your target or even execute it by embedded
Visual C++. If you have made a change in the application, you need to repeat the steps listed
above to download the application to the target.

6.3. Debugging the application

Open a source file of your application and set a breakpoint in a code line. Download the application
as seen in paragraph 6.2. From the Build menu select Start Debug > Go.

B ccxp_App - Microsoft eMbedded Visual C++ - [CCXP_App.cpp]

[ Flls Edt View Insert Projsct |Buid Tools Window Help

g z=EE 5 Compile CCXP_App.cpp Chrl+F7 <1 %

Build CCxP_app.exe F7
[Globals] A9l ot pobuid all Y
CCF fn  -|[CoF  BachBuid. = ||ECHF Device e Ve

s Clen Z‘
] Workspace 'CCHP_App: 1 poje AT Go
=3 CCXP_App files Update Remoke OuEpLE File(s) B step Into Fil
=423 Source Fil .
3 Soure Flks H} Runto Cursor  Chr+F10

CCXF App.opp ¥ Executs CC¥P_pppexs  Chr+FS

== nain window

CCXP_App.ic

Attach bo WCE Process...

Set Active Configuration. .

Stdéfx cpp handle in a global variable and
=23 Header Filss Canfigurations... y the nain progrem window

Cmp—’f”“ 2 ARGl T MHCE hlnstancs, int nCmdShow)

newres. T

resouice.h HWND hind:

Stddfnh TCHAR  szTitle[MAX_LOADSTRING]: ~/ The title bar text
513 Resource Fles TCHAR  szUindowClass[MAX LOADSTRING]: ## The window class nane

51 ooxP_tppion hInst - hlastance; /7 Storve instance handle in our global wariable

[E] ReadMe it 7 Initialize global strings
L LoadString(hInstance, IDC_CCEP_APP. szWindowClass, MAX LOADSTRING):

MyRegisterClass(hInstance, szWindowClass):

LoadString(hInstance, IDS_AFF_TITLE, szTitle, MAX_ LOADSTRING):
hiind = CreateWindow(szWindowClass, =zTitls, WS_VISIBLE
CV_USEDEFAULT, CW_USEDEFAULT, CW_USEDEFAULT, CW_USEDEFAULT. NULL. NULL, hInstance, NULL):

if (1hUnd)
{
return FALSE:
ShowWindow(hiind, nCmdShow):
Updatellindow (hind) ;
if (hwndCE)
ConnandBar_Show(hwadCE, TRUE);

return TRUE:
+

s
< b <7  FUHCTION: WndProc(HWHD, unsigned. WORD, LONG)
;H

18 Class...| ] Fiesa. .| 5] Filebi. . T

#|[Downloading files
Al|Downloading file c:“program files™. . “ccxp_appharmvdidbgccxp_app.exe. e
Finished downloading

¥ [\ Build ¢ Debug Finel in Filzs 1 Find in File31 4
Lr 35, Col1

Starts o continuss the program

Figure 6-7: Launch the application for debugging

When the download completes embedded Visual C++ will open the debugger interface and will
stop at the breakpoint you have set.
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Bl ccxp_App - Microsoft eMbedded Visual C++ [break] - [CCXP_App.cpp]

A File Edit Wiew Insert Project Debug Tools ‘window Help == x|
SR=a=] oA EaE™

J =l ~lle SRy EEA s PR & BREEORG

e | =] = - =

s
<7 FUNCTION: InitInstance(HANDLE. int)
s

<7 PURPOSE: Saves instance handle and creates main window

s

##  COMMENTS:

s

s In this function, we save the instance handle in a global wariable and
e create and display the main progran window

b
BOOL InitInstance(HINSTANCE hlInstance. int nCmdShow)
{

HUKD hiind ;
TCHAR  szTitle[MAX LOADSTRING]: <7 The title bar text
TCHAR szlindowClass[MAX_LOADSTRING]: ## The window class nans

hInst = hInstance: s Store instance handle in our global warishle
s/« Initialize global strings

- LoadString(hInstance, IDC_CCEP_APP, szWindowClass, MAX LOADSTRING):
= HyRegisterClass(hInstance, szWindowClass):
LoadString(hInstance, IDS_APP TITLE, =zTitle. MAY_LOADSTRING):
hiind = CreateWindow(szWindowClass, szTitle, WS_VISIBLE.
CW_USEDEFAULT, CU_USEDEFAULT, CW_USEDEFAULT. CU_USEDEFAULT. NULL, HULL, hInstance., HIULL):
if {hUnd)
return FALSE:
ShowWindow(hWnd, nCndShow):
UpdateVindow(hind) :
if (hwndCB)
CommandBar_Show(hwndCB, TRUE):
return TRUE:
1
IR — f
£ Enntext"\nltlnstancE[H\NSTANEE ®, int] j #['R0 = D0ODODOE R1 = B3C5EB68 R2 = 00000000 R3 = 00000000 A
4 = — 4| R4 = D00OOOOS RS = 1B802FED8 R6 = 00000000 R7 = E3B7DSAE
Name [Walue R8 = D1FFEDOD R9 = 1B02FEDS R10 = E3B7DSARE R11 = 1802FE7C

hInstance Oxe3b7dbae R12 = 1802FBES Sp = 1802FC40 Lr = 00011194 Pc = 00011134
szWindovClass 0=1802£d30 "CCEP_APP" Bsr = 6000001F

Hegative=0 Zero=1 Carry=1 Owverflow=0

Auto ¢ Locals ', this IRQ=0 FID=0 Thumb=0 3

FReady

Figure 6-8: Application debugging

You can do single stepping or watch variables or the processor register. When you terminate the
application, the debugging interface is closed automatically.

6.4. Modifying the Platform Manager Configuration

When you want to use a different transport for your device, you need to change the Platform
Manager configuration. Under the Tools menu select Configure Platform Manager item.

A dialog will open with all the devices that can be configured and used. Select the device whose
configuration you want to change and click Properties.
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Windows CE Platform Manager Configuration

Select a platform or device to configure

Add Device

Delete

Froperties...

About

did]

Figure 6-9: Platform selection

The Platform Manager supports three different transport and startup servers. Select the
corresponding transport and startup server you want to use for your target device.

Device Mame:
CCHP Device

Select a transport ahd a startup zerver. Choose Test ta verify that pou can
eztablish a connection to your target device with the zelected transpart and
startup zerver

Transpart:

TCP/IP Tranzport For ] Configure...
Startup Server:

Manual Server ﬂ Configure...

Ok, LCancel | Test |

Figure 6-10: Transport and Startup server

Click OK to confirm the changes and use the new settings.
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7. Advanced Topics

7.1. Creating a Software Development Kit (SDK)

The CD already contains an SDK made with the supported components of the example project. If
your application needs more functionality or different components, you should make a new SDK
related to all the components inside your Kernel.

This section describes the necessary steps to create the new SDK representing your specific

project. With this SDK, you will be able to create applications for your Microsoft Windows CE
platform.

Under Platform > SDK > New SDK, the SDK Wizard will guide you through the process of
configuring and building a software development kit (SDK) for Microsoft Visual Studio .NET, Smart
Device Extensions for Visual Studio .NET, and Microsoft eMbedded Visual C++ 4.0. The process
generates a Microsoft Windows Installer (.msi) file that contains the necessary header files,
libraries, Platform Manager components, run-time files, platform extensions, and documentation to
generate a new application for you specific kernel.

Enter the properties for your SDK to uniquely identify it.

SDK Wizard X

Product Properties
Provide information to uniguely identify wour SDE.

The .mazi file for the SDK requires the fallowing information:

Product name that iz displayed when .msi file runs:
CCHP_SDK v

Manufacturer name:
F5 Forth-Systeme Grbh & Sisternas Embebidos 5.4

Locale language:
U5, Englizh .

Praduct wersion [format: 00.00.0000]
Major: |5 tdinor: o Build: |0

[ < Back ][ Mext > ] [ Cancel ] [ Help

Figure 7-1: SDK properties

Select the development languages features you want to support.
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SDK Wizard

]

©

Development Languages
An SDK can support multiple development languages and multiple frarmeworks far
application develapment.

Select the development languages that you want your SDE to support.

etbedded Yisual C++ 4.0 support

[¥] MFL faor windows CE applications

MFC for "Windows CE Actives cantrols

\MET Compact Framework

[ < Back “ Mext > ] [ Cancel ] [ Help

Figure 7-2: SDK languages support

Click Next and then Finish.. The configuration of the new SDK is located at
% _WINCEROO%\PBWorkspaces\YouProject\MakeSDK

Some of the BSP drivers automatically export header files to the SDK in case you want to have
access to them from your applications. If you need some additional headers, you can configure the

SDK accordingly:

Go to menu Platform > SDK > Configure SDK and click on the Additional Files tab.

Then add a new entry.

X
Inztall I Froduct Properties I EULA/Readme | Splazh Screen I CRU I Tranzports
Startup Servers I Development Languages Additional Files Help Ermulation
Additional folders can be added ta the SDK. The source folder iz a fully-qualified path
to a local folder. The destination folder iz a path relative to the installation directaory.
Include Subfoldersl Source Folder | Target Fi
4] | i
agd. | Edt. |  Delete |
Aceptar I Cancelar | Aplicar | Ayuda
Figure 7-3: Include additional files in the SDK
additional Files Detail x|

Source folder:

|C: W/ INCESOOWPLATFORMWA3m3sx0inc BSP_DDK

Target path:
Iinclude\AH Mv4NESP_DDE

Cancel

o]
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Figure 7-4: Include a file to the SDK

Once you've configured and added additional files to the SDK let's proceed to build it. To build the
SDK go again to Platform > SDK and then select Build SDK.

This will generate a self-installable MSI file on
%_WINCEROOT%\PBWorkspaces\YourProject\SDK\YourProject_SDK.msi

Double click this file to install the SDK into your host PC. You can also include further libraries or
components to your SDK.

There is an already built SDK for the previous sample platform on the provided CD, within the
folder \SDK. Once you have it installed you can begin to develop your embedded visual
applications for your platform. If you are changing the Kernel image by including or removing
components, you should make a new SDK for a secure application development.

Be sure that your embedded Visual Studio installation contains all Software Packages available by
Microsoft. If it is not complete, the installation of the SDK may fail. For Visual Studio .NET 2003 you
need to install the Windows CE add-in.

7.2. Insert existing projects

If you made an application with another project you can enter this project into your current project.
To do so, move to the Project menu item of the Platform Builder, Insert > Existing Project.

Project Platforrm Target Build Projeck Build 05 Tools  Wind

Mew Class, .,
Set Project Build Order. .. Resource...  CHIR
Sethings, .. Resaurce Copy, ..
SpEn Existing Project. ..

Figure 7-5: Insert Existing Project

A dialog box will open. Select the *.pbpxml file from the directory you want to include your sources
from. Confirm with Open and the project will be included in your platform. The output (*.exe) will be
located in the sub directory where you copied the sources, either Release or Debug.

alx

A COXP-ARMYVY
ﬂ] Custom Devicelwindows CE de
[ Device Diivers
[Z31 Platform M anager
-9 Projects

B8 MyCCHP Catalog iterns
:
.
.
.

s [@Pa. [*40a. |2 Fie.. |

Figure 7-6: Inserted project

To edit the sources double click on the component of the OSDesignView or click on the FileView
tab and find the file there.
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7.3. Driver test applications

7.3.1.

7.3.1.1.

A set of applications have been developed to simplify the testing of driver functionality.
The source code is available to use as a reference for your application development.

Most of the drivers tested here will be ‘Stream Interface Drivers’ and are used by Open, Read,
Write, IOCTL... other can have a different API (like audio or LCD drivers)

Those that are not WinCE standard (like GPIO driver) define the API in header files at
%_TARGETPLATROOT%!\src\inc\BSP_DDK folder.

Most of the driver test applications require that a driver is already loaded. Be sure that all
environment variables related with that driver are correctly set. When the target is running you can
check which drivers have been loaded using the registry editor and can look into key:
[HKEY_LOCAL_MACHINE\Drivers\Active]

GPIO test

To include the GPIO test, insert the test project (*.pbpxml) from the Apps\testGPIO folder on the
CD as explained in chapter 7.2. The new generated image will contain the application. To run it,
you have several possibilities:

¢ If you have an Ethernet NDIS driver (or VMINI) and Telnet server available:
X Open a Telnet session to your target with ‘telnet XxXX.XXX.XXX. XXX’

X Execute the test with the following command:

\> testGPI0 config output 16 0x00

e If you have LCD and touch screen and have included the ‘Software Input panel’ component:
X Open a command window.
X Execute the test with the command: testGPIO config output 16 0x00

e If you have connection with the target from Platform Builder:
X Open ‘CE Target Control’ window.

X Execute the test with the ‘s’ command: s testGPIO config output 16 0x00

Test GPIO driver functionality
Here are the possible arguments that the testGPIO application admits:
Argl Arg2 Arg3 Arg4 Explanation
config | input <PinNumber> Configures PinNumber as input
config | output <PinNumber> | [Defaultval] Configures PinNumber as output. If no Default

value is specified, it is set to 0.

Configures PinNumber as an irg. Flags stablish
the detection method.

Bit0: FLAG_INTR_LEVEL
0 = Edge detect

config | irg <PinNumber> | [flags]
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1 = Level (not valid in CCXP)
Bitl: FLAG_INTR_INVER

0 = High levelledge

1 =Low level/ledge

Reads current value of a pin configured as input,
output or irq

set <PinNumber> | <Value> Sets the value of a pin configured as output

waits until an interrupt happens on that pin (pin
must be configured as irq)

read <PinNumber>

wait <PinNumber>

Table 7-7: Arguments of testGPIO application

And the following table shows some examples:

Command Description

testGPIO config input 17 Configures GPIO 17 as input

testGPIO config output 16 Configures GPIO 16 as output (no default value, =0)
testGPIO config output 16 1 Configures GPIO 16 as output with default value =1
testGPIO config irq 17 0 Configures GPIO 17 as IRQ on rising edge
testGPIO config irq 17 2 Configures GPIO 17 as IRQ on falling edge
testGPIO read 17 Reads GPIO 17 value

testGPIO set 16 1 Sets GPIO output 16 to a value of 1

testGPIO wait 17 Waits for an interrupt on IRQ configured GPIO 17.

Table 7-8: Examples of testGPIO application

7.3.1.2. Suggested test
As an example, we'll do a test with GPIO 16 and 17 on the Starter Kit Il.

Start connecting GP1016 to GPIO17 by means of a jumper (they are pins 16 and 17 of the X12
connector, according to the base board documentation):
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4.9.10 X12 TRITON X1 50-pin header
1 BITCLK
2 ETNTX-
3 RESERVED
4 ETNTX+
5 SDATA IN
6 ETNRX-
7 #ACRESET
B ETHRYG
9 SDATA_OUT
10 ETNLEDI
11 GND
12 GND
13 SYNC
14 ETNLED?
15 SDATA INO
16 PVIML “GPIO T
17 PVIMO SGPIO16
18 SSP_TXD
19 558_RXD
20 SSP_FRM
21 55P_0K
2 ™5
23 TDO
24 TRST
25 TOLK
26 #RESET_IN

Figure 7-9: X12 connector

Now open two Telnet sessions to the target. With one we will work on GPIO16 and with the other
on GPIO17.

Telnetl: Configure GPIO16 as output and a default value of 0

Telnet2: Configure GPIO17 as a rising edge detect interrupt

Telnet2: Wait for interrupts on GPIO17

Telnetl: Set GPIO16 to 1 - an interrupt should be reported on Telnet2
Telnetl: Set GPIO16to O

Telnetl: Set GPIO16 to 1 - an interrupt should be reported on Telnet2

Telnet 10.101.1.140

~» testGPI0 config output 16 A

testGPI0 Application?

Pin Successfully configured

> testGPIO zet 16 1 > testGPIO config irg 17 B
testGPI0 Application? testGPI0 Applicationt

Pin Successfully set Fin Successfully configured
> testGPIO set 16 B N> testGPIO0 wait 17

testGPIO Application? testGPI0O Applicationt?

Pin Successfully szet Maiting for 5 interrupts to arrive at pin 17444
> testGPIO set 16 1 Interrupt arrived at pin 174+t
testGPI0 Applicationt Interrupt arrived at pin 17t*%?
Pin Successfully set

N

Figure 7-10: Telnet sessions 1 and 2
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8. Interfaces & Drivers

8.1. Display

8.1.1.

The LCD display driver has been tested with the LQ57Q3DC2 display.

In order to have this component included, you must select Display support when you create a new
custom platform project or add it later manually to your project.

Modifying the display driver

If you want to use another LCD on the ConnectCore XP module modify the display driver
XllpLCDInit() function and make the corresponding changes in platform.reg. The datasheet of the
corresponding LCD should contain all the necessary values you need to properly set-up the display
driver.

8.2. Ethernet

Q!

In order to have the component included, you must add to your platform the following component:
e Wired Local Area Network (802.3, 802.5)

To delete it from your image, right click over the component group Network and select Delete. Or
you can also click on Settings... and then Exclude from build and Image.

The TCP/IP configuration expects the system running without DHCP server. The IP address is
configured by your U-Boot settings. A special driver (IP2ZREG) will get that information and write it
into the registry before the NDIS driver starts.

To change the default IP, gateway, subnet mask, and DNS of your target you can either change
these values in U-Boot or you can disable the IP2REG driver and modify the following key values in
% _WINCEROOT%\Platform\CCXP\Files\Platform.reg:

;Settings for static IP configuration, if enabled
[HKEY_ LOCAL_MACHINE\Comm\LAN91C111 1\Parms\Tcplp]
"EnableDHCP"'=dword:0
"DefaultGateway="0.0.0.0"
"UseZeroBroadcast''=dword:0
"IpAddress™="0.0.0.0"
""Subnetmask"="0.0.0.0"
"DNS"'=""0.0.0.0""

If you have a DHCP service and prefer that your target is assigned an IP address from the DHCP
server, you must do the following: set the registry configuration EnableDHCP=dword:1. Then
recompile the platform and download the new kernel. When the target boots, it will take a free IP
from the DHCP server automatically.

8.3. USB Host

The USB Host can be included by selecting USB Host support from the catalog and by setting the
environment variable BSP_NOUSB to nothing and BSP_USBH_USE=1.

In the catalog, there are different device driver classes, e.g. mouse, keyboard or mass storage can
be individually included into the kernel.

The USB Host cannot work with the USB Device at the same time on the development board.
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8.4. USB Device

USB Device is added when USB Device Function is added to the project A USB Function Class
needs to be added to the project to define the behavior of the USB Device. Windows CE currently
supports three classes: Serial, Mass Storage, and RNDIS.

The USB Device cannot work with the USB Host at the same time in the Starter Kit 2 development
board.

8.5. Touch screen

The touch screen driver has one environment variable BSP_NOTOUCH which is set to nothing. To
exclude the touch driver registry settings set BSP_NOTOUCH=1.

The driver uses the internal SPI channel A to communicate with the ADS7483 Touch controller.
When the touch is used, this serial port cannot be used for other purposes.

8.6. FlashFXx®

FlashFX® offers the possibility to use the onboard Flash as a normal drive. The driver permits to
store files and directories in FAT file system.

FlashFX® includes a Simple Embedded File System (SEFS) that provides an ANSI C style buffered
stream interface to files stored on FAT12 and FAT16 drives. By overlaying Datalight’s Variable
Block Format (VBF) layer, SEFS can access data stored on a FlashFX® disk before either the
FlashFX® block device driver or the Windows CE FAT File System are loaded.

In order to have the component included, you must add to your platform the following component:
e FAT File System

To delete it from your image, right click the component group FlashDisk and select Delete. Or you
can also click Settings... select the FlashDisk and then Exclude from build and Image.

The partition configuration of the FlashFX® in the registry can be changed by setting the following
variables in U-Boot:

o ffxaddr = the partition start
o ffxsize = the partition size

The values should have the syntax <value>MB or <value>KB; the letters can be lower or upper
case.

8.7. Hive-based Registry

The hive-based registry stores registry data inside files, or hives, which can be kept on any file
system. Each file or hive contains a collection of registry data. The hive-based registry is split into
two hives: the system hive, which contains all system data, and the user hive, which contains all
data for one particular user. For more information, check the Platform Builder online help.

FlashFX® Pro supports the hive-based registry system, meaning you only need to add the Hive-
based Registry component to your kernel.

=43 File Systems and Data Store
[l Compression
[l Databaze Support
+ m] File and D atabase Replication [Chooze 1]
+ m] File System - Intermal [Chooze 1]
= m] Reqgisty Storage [Choogze 1]
¢ W Hive-bazed Reqisty
[l RéaM-based Registry
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Figure 8-1: Hive-based Registry

The corresponding registry settings are located in Platform.reg.

To save changes into the registry on the onboard Flash you can either launch the savereg.exe
application or select from the start menu of the target device the Suspend entry.

8.8. PCCARD

To use the PCMCIA slot on the development board, open the IDE jumper on the development
board. If the jumper is closed, the slot is in IDE mode and the PCCARD driver will not work.

The PCCARD driver contains only the hardware of the standard Windows CE PCCARD driver. It
doesn't automatically include all necessary drivers to access a memory card, for example. If you
want support for a memory, wireless, or any other type of card, you must include the drivers. these
the online help for more information of the different PCCARD drivers that are supported by
Windows CE and how to include them.

To disable support for the PCCARD, set the variable BSP_NOPCCARD=1. This will remove the
driver from the kernel and registry.

8.9. IP2REG

The IP2REG driver configures the MAC address, IP address, Gateway, and DNS of the NDIS
driver, as well as the start address of the FlashFX partition and the length, with information
extracted from the boot loader (U-Boot environment variables). The interface between U-Boot and
IP2REG is shown in the following table:

Environment variable | Description

ipaddr IP address of target device

gatewayip Gateway address of target device

netmask netmask of target device

ethaddr MAC address of target device

dns DNS Server IP for target device

fixaddr FlashFX partition start address either in kb or MB
fixsize FlashFX partition length either in kb or MB

Table 8-2: U-Boot/IP2REG interface

To remove the driver entries from the registry, set the variable BSP_IP2REG to nothing. This will
remove the registry entry and result in the driver not being loaded. In this case, all the parameters
seen above are extracted from the PLATFROM.REG registry entries.

8.10. GPIO

The GPIO driver implemented here allows the user to easily configure and use GPIO functionality.
It allows configuring a GPIO pin to read inputs, set outputs, establish wait methods to signal
interrupts, or establish a desired detection method for IRQ (edge/level, high/low...). The driver is
not intended to be used in place of other drivers where the performance is critical. Its designed for
a user application where several GPIOs have to be handled and the user doesn’t want to modify
the BSP’s OAL.

Once loaded it will take the prefix PIO1:
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Several applications can open the driver at the same time since there are synchronization methods
to avoid failures.

When developing an application that uses the GPIO driver, you'll need to call GPIO IOCTLs and
use the structure defined in the header file:% TARGETPLATROOT%\src\inc\BSP_DDK\gpio.h

The system variable % TARGETPLATROOT% points to your platform root
directory, usually C:\WINCE500\PLATFORM\CCXP

Therefore, if you want to control the GPIOs, you must include this header file in the source code of
your application, as shown below:

#include <winioctl._h>
y - #include <BSP_DDK\gpio.h>

If you are developing outside Platform Builder, make sure that
you export this file together with the SDK. See chapter 7.1 for
more details.

The structure used for all GPIO operations is called GPIOMessage and has the following fields:

Field Description

unsigned int unPinNumber Pin number we want to configure/read/write/wait
Desired mode for pin when configuring. Must be:

GPIOMODE mode GPIO_UNCONFIG, GPIO_INPUT, GPIO_OUTPUT,
GPIO_IRQ.

BOOL Block While configuring, we can block a pin so nobody can change it
anymore.

unsigned long ulFlags Desired flags when configuring a pin as IRQ.

unsigned int unValue Desired value for outputs. Read value for inputs.

Table 8-3: GPIOMessage structure

The following table lists the IOCTLs used to communicate with the GPIO driver (all use the
structure above as argument):

IOCTL Description

IOCTL_GPIO_CONFIG Configures a pin

IOCTL_GPIO_WRITE (same as WriteFile function) | Sets value of outputs.

Reads value of inputs and outputs (also pins configured as
irg)

The IOCTL doesn't return until an interrupt arrives to that
pin.

Table 8-4: GPIO IOCTL functions

IOCTL_GPIO_READ (same as ReadFile function)

IOCTL_GPIO_WAIT_FOR_IRQ

An application called testGPIO has been developed to test the driver. See chapter 7.3.1 for
information on how to use it and have a look at the code to learn more about the driver.
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display, etc) make use of GP10O pins. If you change the default
configuration of a pin that is used by a driver, it may stop

working properly.

& Be careful when configuring the GPIOs. Most drivers (Ethernet,

The GPIO driver is normally included when you create a project. If you want to exclude it set the
environment variable BSP_NOGPIO to 1 and rebuild the BSP.
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9. Tips & Tricks

9.1. Autostart applications

Here is an extract of fle COMMON.REG:

; @CESYSGEN IF CE_MODULES SHELL

o "Launch10"="shell .exe""

; @CESYSGEN ENDIF

IF IMGTINY !

; @CESYSGEN IF CE_MODULES DEVICE
"Launch20=""device.exe""

; @CESYSGEN ENDIF

; @CESYSGEN IF CE_MODULES GWES

'4 [HKEY_LOCAL_MACHINENinit]

In order to launch your own applications automatically after boot of the Windows CE kernel, you
need to add similar entries to the file PROJECT.REG. You can also create brand new variables
that let you control whether or not to launch your applications as in the following example:

' IF MY_VARIABLE1
4 “Launch40”="my_applicationl.exe”
“F ENDIF

IF MY_VARIABLEZ2
“Launch50”=“my_application2.exe”

ENDIF

9.2. Telnet server

To connect via Telnet simply open a DOS box and telnet to the IP address of your target. You
won't be requested to enter a username and password, because User Authentication is disabled by
default. To exit the Telnet server, simply enter exit at the prompt.

Telnet 10.101.1.132
tle lcome to the Windows CE Telnet Serwice on CCHP

Directory of ~

A1.-81.-98 :Bfa <DIR> Hetwork

A1 .-81.98 :@8a <DIR> FlazhFX Di=zk
B1.-81 .83 :@BB@p <DIR> Application Data
H1.-691 .83 :@0a Control Panel.lnk

B1.-81 .83 H <DIR> My Documents
18183 H <DIR> Program Files
A1.-81.83 H <DIR> profiles
18183 H <DIR> Temp
A1.-81.83 H <DIR> Windows

Found 9 filet¢s>. Total size 23 hytes.
1 Dirdcs)> 25899324 hytes free

Figure 9-1: Telnet session in the target
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9.3. FTP server

To connect via FTP to the FTP server of the target, open a DOS box and simply do an FTP to your
target IP address. The target will ask you for a username and a password. We have enabled the
anonymous login; enter anything as username and anything as password (you must enter
something when using the DOS box).

AWINDOWSAsystem 32vcmd. exe - fip 1

C:~>ftp 18.181.1.132
Connected to 18.181.1.132.
220 Service ready for new user.
Uzer (10.1081.1.132:<nonel>: tt
331 User name okay, need password.
Pazsword:
238 User logged in, proceed.
Ftp> dir
200 Command okay.
15@ File status okay: abhout to open data connection.
a4:0a8 <DIR> Hetuwork
A4: A0 <DIR> FlashF{ Disk
12:88 <DIR> Application Data
A4 :08 Control Panel.lnk
<DIR> My Documents
<DIR> Program Files
<DIR> profiles
<DIR> Temp
84: 88 <DIR> Windows
226 Closing data connection.
gtp; 447 hytes received in B.475econds B.95Kbytes/sec.
tp

Figure 9-2: FTP session in the target

To finish the FTP connection, simply type the word bye at the FTP prompt.

You can also connect using Microsoft Internet Explorer. In this case you won't be asked to
introduce a login or password.

File Edit Wiew Favorites Tools Help J.:"
O Back - 4 ? p Search Folders Ev
address | (@ frpi10,101.1.132) v Eco Lk ®
Marne Size  Twpe Modified
1 Application Data File Folder 01,/01/2003 12:00
_JFlashFx Disk File Folder 01,/01/1995 4:00
My Documents File Folder 017012003 4:00
) Metwork, File Folder 0170119958 4:00
i profiles File Falder 017012003 4:00
_JProgram Files File Falder 0170172003 4:00
L Temp File Falder 0170172003 4:00
L) windows File Folder 010172003 4:00
-_Efl Conkral Panel. Ink Z3 bytes  Shorbcut 010172003 4:00
User: Anonymous a Internet

Figure 9-3: FTP session from Internet Explorer

() The FTP sessions from a DOS box have problems with folder names that
include blank spaces like "My Documents”. To avoid this problem, use Microsoft
Internet Explorer which can handle names with blank spaces.
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10. Troubleshooting

10.1.Removing the BSP

In order to completely remove the BSP, follow these instructions:
e Delete the CE Components file %_WINCEROOT%\public\common\oak\catalog\cec\CCXP.cec

¢ Go to the File menu of Platform Builder and click on Manage Catalog Items

Recent Files

Recent Workspaces

Manage Catalog Ibems. ...

Figure 10-1: Manage Catalog Iltems

e Select the platform to remove and click the Remove button.

Manage Catalog ltems

Imported .cec files:
File Yerzion Yendor D escription b
dbaulb00cec 500 icrazaft DBAUTRO0 BSP Catalag Items
emulatar. cec R.Oo kdicrozoft Ermulator BSP Catalog [tems
gende.cec R.O0 kdicrozoft Geods BSP Catalog [tems
mainztonei.cec 5.00 bdicrozoft Intel Mainztonell BSP Catalog ltems m
202 w13 cec 500 icrazaft SGZ_WR4131 BSP Catalog [tems
202 _wiBhl0cec 500 kdicrozoft SGZ_WRER00 BSF Catalog [tems -
smdk2d10cec 500 kdicrozoft Samsung SMOEZ24710 Development P
platran. cec R.00 bdicrozoft Flatform M anager Features
Cofens. cec k.00 icrazaft Windaows CE Core 05 components
wietk, cec R.00 icrozoft Windows CE Test Kit Client
gourcetagz.cec  5.00 kdicrozoft Source code information for the soun...
clonemodules....  5.00 bdicrozoft Catalog items that can be cloned.
a9m3uxl.cec R.00 FS Forth-...  A9M9«0%1.2 BSP Features.
adm2dx0. cec R.00 FS Forthe..  A90M24x0%1.2.1 BSP Features.

ConnectCore #F 270 Rel W1.0B5F ... NS

Figure 10-2: Removing the BSP

e Delete the directory % WINCEROOT%\PLATFORM\CCXP and subfolders.

e Delete the directory %_WINCEROOT%\PLATFORM\COMMON\SRC\ARMAINTEL\CCXP and
subfolders.

10.2.Language settings

When using different languages an error may occur during the build process because the default
language for the CCXP package is English. This is important if you want to add you own
application to the Kernel. Some folders have different names depending on the selected language
(for example My Documents changes to Mis Documentos in Spanish language). Because of the
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language you may not see your application in the target. This occurs because the path is incorrect.
To use your application in different languages, use the *.dat files inside your project. Here you can
specify the name of the folder depending of the used language. For more information please refer
to Platform Builder online Help.

10.3. Quick Fix Engineering (QFE)

Microsoft releases periodic updates of the Platform Builder and the source codes. This package
already includes some QFEs. In case of kernel misbehavior, check the Microsoft web side for new

QFE releases.
http://msdn.microsoft.com/embedded/downloads/ce.net/wince/default.aspx

Each QFE contains a readme file that lists all the updates that have been made with the new
installation. We recommend always installing all new QFEs.

Installed QFEs packages can be checked with the tool CEQFECheck.exe which can be found in
%SystemRoot%\System32\ceqfecheck\
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11. Appendix A

11.1.CD contents

The supplied CD contains all the software and documentation you need to start your evaluation of
Windows CE 5.0 on one of the CCXP platforms.

Folder/File Description

= Apps Test applications, like testGPIO

" Bootloader | Boot loader binaries

[~ Doc Documentation

I~ Images Windows CE kernel binaries and script files

7~ QFEPacks \l\//lviicr:]r((j);;)vfst ggi%ITOFix Engineering software updates for

= SDK Fc)llzgtoari;sl the Software Development Kit for a sample

I~ U-Boot Boot loader sources

7 Cygwin Linux environmgnt for Windows that contains Microcross
X-tools tool chain

[~ BSP Contains the ConnectCore XP 270 BSP CCXP.msi

Setup.exe Installation program

Table 11-1: Contents of the CD

11.2. Windows CE directory tree

Here is an overview of the most important directories and files in the Windows CE tree.

11.2.1.Main directories

Directory

Description

In this folder are the board specific modules. For example:

% WINCEROOTH\PLATEORM CEPC Microsoft reference PC platform

0 0 .

- GEODE Microsoft reference GEODE platform
CCXP ConnectCore XP 270 platform

%_WINCEROOT%\PBWorkspaces

All project specific parts are stored here, for example:
MyCCXP One CCXP based project.
test CEPC One CEPC based project

%_WINCEROOT%\PUBLIC\COMMON

In this directory all common adjustments and drivers are
stored. Be careful with changes in this directory and
subfolders. A change in one of the sources in the common
directory will have repercussions in all platforms.

Figure 11-2: Main Windows CE directories
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11.2.2.BSP Component file

With the CEC Editor included in Windows CE 5.00, you can explore the components of the BSP by
double-clicking the file %_WINCEROOT%\public\common\oak\catalog\cec\CCXP.cec

I CCXP.cec

= @] Catalog ——— A - : ]
[=4=3) Third Parky General i_\n‘ariables_ || Compatibiliey | BSP Settings | :
=3 BPs * Name: | CCRPiaRMy4T |
=25 Y41
=3 Device Drivers * GUID: | {347D170F-28E9-4841-A01 C-3E8300F9C 168} | [ New |
&I} Direct3D Mobile — |
'+J i Dilea‘f Description; | & BSP for the Intel ¥Scale Microarchitecture ~ I
[+ y FlashDisk. ConnectCare %P (CC5P) module. The platform uses the — |
-] Metworking 5 that is builk For the &RM w4 architecture and bt !
- PC Card — e
] m Serial Version: | s || i 1] || 1] Date: |z9/03/2004 v]
I:U m TDLICh T S
-1 USE Function ‘Vendor: | FS Farth-Systere GmbH & Sistemas Ernbebidas 5.4, |
=[] USE Host
= @ Ethernet Bootloader {eboot Locale: | 0409 | Help ID: |
@[ Ethernet Boatloader (st
File: | coxp.cec |
Size of Catalog item is CPU-specific
Size in run-time image in bwtes: I a :
Walues marked with * are required.
b
s | @< | >

Figure 11-3: BSP Component file

This package includes the following components:

e LCD display driver
e Ethernet driver
e Serial port

e USB Host

e USB Device

e Touch Screen
e FlashFX®

e PCCARD

e |IP2REG

11.2.3.0ther important files

File Description

SOURCES Contains source files, mc_lude/llbrary files and
the names of the output files.

DIRS Subfolders that should be compiled

*.reg Windows CE registry files

Table 11-4: Important Files
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11.3.Flash layout

The following table describes the Flash layout of the ConnectCore XP 270 module:

Flash start address | Flash end address | Purpose

0x00000000 0x0003FFFF Bootloader (U-Boot)

0x00040000 0x0007FFFF Bootloader configuration

0x00080000 0x000BFFFF Bootloader

0x00100000 0x01FBFFFF Windows CE Kernel and FlashFX partition
0x01FC0000 OX01FFFFFF U-Boot splash image

Table 11-5: Flash layout

11.4.Links

These links represent the current status of this documentation at the time of release and may
change without notice

http://www.digi.com Manufacturer of ConnectCore XP 270 module

http://www.embebidos.com Windows CE integrator
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12. Appendix B

12.1.U-Boot command reference

This chapter gives an overview of common used U-Boot commands.
More detailed information can be found at:
http://www.denx.de/twiki/publish/ DULG/DULG-tgm8xxl.html#Section 1

To get to the U-Boot prompt press any key immediately after you have powered the target on or
pressed reset. At the prompt type “help” or “?” to get an overview of the supported commands.

CCXP270> help

? - alias for "help”

autoscr - run script from memory

base - print or set address offset

bdinfo - print Board Info structure

boot - boot default, i.e., run "bootcmd”
bootd - boot default, i.e., run "bootcmd*”
bootm - boot application image from memory
bootp - boot image via network using BootP/TFTP protocol
clock - Set Processor Clock

cls - clear screen

cmp - memory compare

coninfo - print console devices and information
cp - memory copy

crc32 - checksum calculation

echo - echo args to console

erase - erase FLASH memory

fatinfo - print information about filesystem

fatload - load binary file from a dos filesystem

fatls - list files In a directory (default /)

flinfo - print FLASH memory information

go - start application at address “addr®

help - print online help

iminfo - print header information for application image
imls - list all images found in flash

itest - return true/false on integer compare

loadb - load binary file over serial line (kermit mode)
loads - load S-Record file over serial line

loop - infinite loop on address range

md - memory display

mm - memory modify (auto-incrementing)

mtest - simple RAM test

mw - memory write (Fill)

nfs - boot image via network using NFS protocol

nm - memory modify (constant address)

ping - send ICMP ECHO_REQUEST to network host

printenv- print environment variables
protect - enable or disable FLASH write protection
rarpboot- boot image via networkautoscr - run script from memory

Each of these commands has additional help available, which can be viewed by entering help
<command>.

All numeric values, which are needed for different commands, are interpreted as
HEX values. Entering 30100000 means 0x30100000.To speed up programming,
the real size of the image files can be used.
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The following table explains some of the more often used commands:

Command Description

bootm ADDR ARG boots image from ADDR passing arguments ARG. ARG is the address
of the initrd image

boot, bootd boots image via running default bootcmd

erase START END/+SIZE erase from START to END / erase from START +SIZE

cp source target count copies count [b,w,[] from source to target

printenv prints the environment variables

saveenv stores the changed environment variables persistently

setenv VARIABLE VALUE sets the environment variable VARIABLE to the given value VALUE. If a
semicolon is used, to set different variables, it has to be masked with *\"

run VARIABLE executes the commands of VARIABLE like a script

tftp ADDR image

loads image to ADDR via network using TFTP and the environment
variables “ipaddr” and “serverip”

usb reset enables and resets the USB interface
ush scan scans the bus for attached USB storage devices
usb tree shows the connected devices

fatload usb DEV:PART ADDR image

loads image to ADDR from USB storage device DEV with the partition
number PART to ADDR

help shows all of the available commands

help ITEM shows all of the available commands belonging to a particular item. e.g.
help nand

bootm ADDR ARG boots image from ADDR passing arguments ARG. ARG is the address
of the initrd image

boot, bootd boots image via running default bootcmd

erase START END/+SIZE erase from START to END
erase from START +SIZE

cp source target count

copies count [b,w,[] from source to target

printenv prints the environment variables

saveenv stores the changed environment variables persistently

setenv VARIABLE VALUE sets the environment variable VARIABLE to the given value VALUE. If a
semicolon is used, to set different variables, it has to be masked with “\"

run VARIABLE executes the commands of VARIABLE like a script

tftp ADDR image

loads image to ADDR via network using TFTP and the environment
variables “ipaddr” and “serverip”

usb reset enables and resets the USB interface
ush scan scans the bus for attached USB storage devices
usb tree shows the connected devices

fatload ush DEV:PART ADDR image

loads image to ADDR from USB storage device DEV with the partition
number PART to ADDR

help

shows all of the available commands

help ITEM

shows all of the available commands belonging to a particular item. e.g.
help nand

Table 12-1: Common U-Boot commands

65



ConnectCore XP 270 Board Support Package for Windows CE 5.0 - Installation and User's Guide

12.2.Building U-Boot

If you want to enhance the boot loader or reduce the size of the current boot loader, you can build
your own customized U-Boot. To build a new U-Boot version, you must install the Microcross
Cygwin X-tools and the U-Boot sources from the CD.

After successful installation, open the Cygwin build environment. Move to the directory where you
have previously installed the U-Boot sources (the default is c:\u-boot) and type the following
command:

% $ ./userbuild_cyg.sh ccxp270stk2

This will build a new boot loader and create a new image called u-boot-ccxp270stk2.bin in the root
directory of the U-Boot source folder. When the compilation has successfully terminated, update
the new boot loader on your target as stated in chapter 4.4.
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