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Introduction

This step-by-step guide, using hands-on approadreated to show how to develop, customize,
build a Windows Embedded CE 6.0 R3 (CE 6.0) OSgiegjenerate a CE 6.0 OS runtime
image from the OS design, download the runtime ertaga target device and steps to develop
managed and native code application for the CElévices. The following subjects are covered
in this jump start guide:

* What's included in the jump start Kit.

* Windows Embedded CE 6.0 and development environmentview.
* Required software and recommended installationesszpl

» Develop and customize a CE 6.0 OS design project.

» Generate a custom CE 6.0 OS runtime image frorO®elesign project, establish
connectivity and download the runtime image torgatadevice.

* Generate a CE 6.0 OS runtime image with KITL (Kéindependent Transport Layer),
and use remote tools to debug the runtime imagetarget device.

» Develop CE 6.0 Managed code application in C# u¥iisgal Studio 2005/2008.
Establish connectivity between the target deviag\disual Studio 2005/2008 development
workstation using CoreCon and download the apptinab the device.

* Develop CE 6.0 native node application in C++ udfimpal Studio 2005/2008. Establish
connectivity between the target device and Vistiatli®® 2005/2008 development
workstation using CoreCon and download the apptinab the device.

 CE 6.0 information and technical resources.

This jump start guide does not cover programming cocepts and development techniques.
The primary objective for this guide is to provideinformation to help developer new to the
Windows Embedded CE development environment to becwe familiar with Windows
Embedded CE 6.0 development, tools and steps to fiemm common development tasks.

The exercises in this guide are tested on WindoR4$¥ofessional and Windows Vista
development workstations using Visual Studio 206Fd3sional, CE 6.0 Platform Builder, with
R2 and R3 releases installed, to develop the Oifrdpsoject and generate the CE 6.0 OS
runtime image. Both Visual Studio 2005 and 20G8used to develop the sample managed and
native code applications.

* On the Windows XP Professional SP3 development station, Visual Studio 2008,
Visual Studio 2005, Visual Studio 2005 SP1, CE €B,6.0 SP1, CE 6.0 R2, CE 6.0 R3
ICOP_VDX6326_60B Board-Support-Package and VDX63ZBNCE600_SDK are
installed.

* On the Windows Vista SP1 development workstatiasu® Studio 2008, Visual Studio
2005, Visual Studio 2005 SP1, Visual Studio 200% BBdate for Vista, CE 6.0, CE 6.0

SP1, CE 6.0 R2, CE 6.0 R3, ICOP_VDX6326_60B Boargpsrt-Package and
VDX6326_WINCE600 SDK are installed.
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The VDX-6326 Single-Board-Computer (SBC) is usethastarget device for the exercises in
this guide. Detailed information about the SB@vailable in appendix D. The exercises in this
guide are created with both the development wotikst@and the SBC connected to the same
Local Area Network with DHCP service to provided@dresses dynamically.

When working in a development environment withottTP service, configure the development
workstation and the SBC with static IP addressésgusie same subnet; refer to appendix B for
more information.

Additional references and technical informationowses for Windows Embedded CE are listed
in Appendix C.

To go through the exercises in this guide, Visuald® 2005, Visual Studio 2005 Service Pack 1,
Visual Studio 2005 Service Pack 1 update for Vistindows Embedded CE 6.0 Platform
Builder, Windows Embedded CE 6.0 Service Pack Indéiivs Embedded CE 6.0 R2, R3,
ICOP_VDX6326_60B Board-Support-Package and VDX632ENCE600_SDK are needed.
Refer to Appendix A & B for device preparation asetup information.

kkkkkkkk Notes kkkkkkkk

During the Visual Studio 2005 and CE 6.0 Platfornuild@er
installation process, the installation wizard pdms the option tdg
install the software to a different location frohetdefault. For the
most part, with Visual Studio 2005 and CE 6.0 BPlatf Builder
installed to non-default directories, both the \kuStudio and
Platform Builder IDE are able to function just fine

However, some of the CE 6.¢f Darty components are created wijth
reference to the default CE 6.0 installation foldsith hard coded
path. These components will not work as expectédthough it's
possible to modify the component’s configuratiole fio enable thd
component to function properly, it's not within teeope for this jumg
start guide to cover this subject.

To insure you can work through all of the exercigeghis guide.
Please install all software to the default instala folder. The
sample projects, Board-Support-Package, utilitied sample code
provided as part of this jump start kit are creab&da workstation
with Visual Studio and Platform Builder installed the default
installation folder. Some of the components andblprocesses may
not work properly on workstation with the developmesoftware
installed to a folder different from the defaulsiallation folder.

U)
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Vortex86DX-SPARK Jump Start Kit

The Vortex86DX-SPARK Jump Start kit includes the fo  llowing

* VDX-6326, an 800 MHz Single-Board-Computer (SBCilthwith the following features:

800 Mhz Vortex86DX System-On-Chip

XGI Z9s Video with VGA output and support for TFNWDS LCD
256MB soldered on DDR2 system memory

Enhanced IDE (UltraDMA-100/66/33)

CM119 USB Audio

Onboard 4MB SPI flash

Three 10/100Mbps Ethernet

Three USB 2.0 Host interfaces

Three RS-232 Serial ports, one RS-232/422/485 ISsyia
Parallel port

16-bit GPIO (Can be configured as PWM)

Mini-PCI expansion slot

Type I/ll CF Card (Support storage card only)

PC/104 expansion slot

PS/2 keyboard & mouse

Two watchdog timers (Programmable from 30.5us @ $eiconds)

O O 0O 0O O O o o o o o o o oo

o

» Enclosure to house the VDX-6326 SBC and extend/@eripherals from the SBC using
common connectors.

512 MB EmbedDisk (IDE bootable flash storage)

The 512 MB EmbedDisk is pre-configured to boot ©®and provides a DOS menu with options to load
a prebuilt CE 6.0 OS runtime image from the lotatage or launches the included Ethernet boot lode
download a CE 6.0 OS runtime image from a conneCte®.0 Platform Builder development workstation.

* Windows Embedded CE 6.0 SPARK software kit, whintlides the following:

o0 Windows Embedded CE 6.0 R2

Windows Embedded CE 6.0 R3 update is availableldarnload from the following URL:
http://www.microsoft.com/downloads/details.aspxptiglang=en&FamilylD=bc247d88-ddb6-4d4a-
a595-8eee3556fe46

Note: CE 6.0 R3 is not required to work through é&xercises in this guide. However,
installing CE 6.0 R3 will provide additional useftdmponents, which you can
include to the OS design project and enhance thetifon and features.

o Visual Studio 2005 Professional

e Windows Embedded CE 6.0 jump start CD — This jutapt €D includes the following:

0 Board-Support-Package for Windows Embedded CE 6.0
SDK for Windows Embedded CE 6.0

Ethernet boot loader

CoreCon component for Windows Embedded CE 6.0
AutoLaunch component for Windows Embedded CE 6.0
RegFlushApp component for Windows Embedded CE 6.0
Sample project codes for the exercises in thiseguid

O O 0O O O o
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Note: The Board-Support-Package and CE 6.0 comgsrenvided on the jump start CD
support CE 6.0, CE 6.0 R2 and CE 6.0 R3 development

* One RJ-45 Ethernet Crossover cable

With a crossover Ethernet cable and proper stBtddress settings, a Windows Embedded CE device ca
be connected directly to the development workstatiiocreate a standalone development environment.
e One RS-232 null serial cable for serial debug

The RS-232 null serial cable is used to establsinectivity between one of the serial port on the
Windows Embedded CE device to an available seddlqn the development workstation. With proper
configuration, debug messages from the Windows [lude CE device can be captured by the
development workstation using Hyper Terminal.

The default serial port setting used for this api
38400 Baud, 8 data bits, no parity and 1 stop bit.

**xxk Reading Notes *****

For the contents in this jump start guide, “Winddgrebedded CE 6.0",
“Windows Embedded CE 6.0 R2"” and “Windows Embed@&06.0 R3” are
abbreviated asCE 6.0'.

Board-Support-Package is abbreviated as “BSP”.
“VDX-6326 Single-Board-Computer” is abbreviated“88C".

Visual Studio 2005 is abbreviated as VS2005. MiSiadio 2005 Integrated-
Development-Environment is abbreviated as VS200®.. ID

Visual Studio 2008 is abbreviated as VS2008. MiSiadio 2008 Integrated-
Development-Environment is abbreviated as VS200B. D

“Target device” is a common term used in many ef @E 6.0 help document
and application notes. The “target device” is nagal term referring to the
hardware device used for CE 6.0 development. ThX8326 SBC is the
target device for the exercises in the guide.
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Part 1 — What's New

Windows Embedded CE 6.0 R3

Windows Embedded CE 6.0 R3 (CE 6.0) is a hard Rea-operating system with ability to
handle 32,000 concurrent processes and 2GB memotprint for each process.

CE 6.0 delivers reliable, secure performaimca small footprint along with the latest

networking, multimedia and communications technigleg CE 6.0 provides developers with
broad range of device support with enhanced fesitumeluding robust file-system, Web services
for device, voice over IP (VoIP) phone, networkeyedy configurations, platform development
tool enhancements, greater application compaghlith other Windows Embedded CE based
devices, Internet Explorer, Windows Media CODECSs;rbsoft .NET Compact Framework,

and a number of other newly supported protocolssandgces.

In addition to improvement to the OS, the CE 6.0r&8ase added the following components:

» Silverlight for Windows Embedded
» Flash Lite Browser plug-in to render Flash contents
* Touch and Gesture
» Microsoft Office and PDF viewers
*  QQ Messenger
» Connection Manager
Combining large pool of production quality deviagvdrs, programming libraries and efficient

development tools, CE 6.0 provides the ideal R&pplication Development environment to
create the next generation of smart, media richheoted and service oriented devices.

For more information about CE 6.0, vikitp://www.microsoft.com/windowsembedded/en-
us/products/windowsce/default.mspx

Windows Embedded CE 6.0 R3 Development Tools

Platform Builder is the development tool used tead@p/configure the OS design and generate
runtime image from the OS design. The latest varsif Windows Embedded CE 6.0 R3
Platform Builder is a Plug-in for the Visual Studl®05 Integrated-Development-Environment
(IDE) and takes full advantage of the efficient elepment environment provided by the Visual
Studio 2005 IDE.

Visual Studio 2005 SP1 is needed to develop aptpdicdor Windows Embedded CE 6.0.

For Windows Vista, in addition to Visual Studio 208P1, Visual Studio 2005 SP1 Update for
Vista is also needed.

To minimize potential problem, it's best to install of the available service pack, QFEs and
updates in chronological order.

To locate available service pack, QFE and upda&arch Microsoft download using the
“Windows Embedded CE 6.0” key words from the follogy URL:

http://www.microsoft.com/download/
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Part 2 — Development Environment Overview

Windows Embedded CE 6.0 — Platform Builder

Platform Builder is the development tool used tealiep and configure CE 6.0 OS design
project. Customized CE 6.0 OS runtime image, dmeal to support specific target device, is
generated from OS design project. It also providegemote tools to debug CE 6.0 OS runtime
image on the target device.

For the CE 6.0 release, Platform Builder is a plugp the Visual Studio 2005 Integrated
Development Environment (IDE), and requires Vissiaidio 2005 to function.

Here are the typical steps to develop a CE 6.Qisalafter the hardware platform is selected:
* Develop CE 6.0 BSP for the selected hardware.

Note: Some company charges a fee for the BSP andjteres licensing fee for each device
using the OS runtime image generated by using theSP.

ICOP Technology provides the BSP at no cost. ICOBPustomer can use the BSP
freely to generate OS runtime image, and distribut€DS runtime image generated
by using ICOP BSP on ICOP hardware for the distribtion without licensing fee.

Customer is obligated to secure appropriate licerssagreement from Microsoft
and pay CE 6.0 runtime license fees for the OS ruithe image distributed as part
of the solution.

* Develop an OS design project using Platform Buildighin the Visual Studio 2005 IDE.
» Customize and configure the OS design project thiehdesired features and functions.

» Generate the CE 6.0 OS runtime image using PlatBuitder within the Visual Studio
2005 IDE.

» Establish connectivity between the target deviaktae Visual Studio 2005 IDE to
download the CE 6.0 OS runtime image to the tadgeice for testing and debug.

» Generate a CE 6.0 SDK from the OS design to sugpmiication development.
» Develop managed or native code CE 6.0 applicatothie target device.

Note: Application development can take place concuently as the hardware and OS
runtime image being fine tuned.

» After the satisfied CE 6.0 OS runtime image andiagfion are created, deploy the
solution to the target device’s local storage vaithappropriate boot loader to launch the
OS when the device power on.

Note: The above scenario assumes a functional Boa®upport-Package is available for the
target device.

Windows Embedded CE 6.0 — Remote Tools

Using remote tools provided as part of the Platf@urider development environment,
developer is able to debug a CE 6.0 OS runtime émlagilt with KITL (Kernel Independent
Transport Layer) enabled and downloaded from ttseiai Studio 2005 IDE to the target device.

The following remote tools are included with the &8 Platform Builder:
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Remote Call Profiler

Remote File Viewer

Remote Heap Walker
Remote Kernel Tracker
Remote Performance Monitor
Remote Process Viewer
Remote Registry Editor
Remote Spy

Remote System Information

Remote Zoom-in

Microsoft Visual Studio 2005 and 2008
There are multiple options to develop Windows EnaeetlCE applications.

Develop Native code application with C programmlisgguage, using the Platform
Builder IDE.

Develop Native code application with Visual C++ingsthe Visual Studio 2005 IDE.
Develop Managed code application with Visual C#agshe Visual Studio 2005 IDE.
Develop Managed code application with Visual Basging the Visual Studio 2005 IDE.
Develop Native code application with Visual C++ingsthe Visual Studio 2008 IDE.
Develop Managed code application with Visual C#ygshe Visual Studio 2008 IDE.
Develop Managed code application with Visual Basging the Visual Studio 2008 IDE.

A Software Development Kit (SDK), generate from @8 design for the target device, is
needed to support application development usingaliStudio 2005 and 2008.

The Visual Studio (2005 and 2008) IDE provides ficient development environment, making
it possible to download the application from thestéal Studio IDE to the target device for testing
and debug using CoreCon connectivity.

Using the Visual Studio IDE with CoreCon connedtivapplication developer is able download
application to a CE 6.0 target device, launchesati@ication, set breakpoint, steps through and
executes the code one-line-at-a-time on the talg@te.

Important Note — Do not use “Build and Sysgen” or Rebuild and Clean Sysgen”

To generate CE 6.0 OS runtime image from the O8ydedon’t use thduild and SysgenandRebuild
and Clean Sysgeroptions. When one of these options is executedkletes and recompiles the binary
files, required by the build process to generaee@$ runtime image.

Not all source codes are provided to recompilerdrpiired binary files. Without the source codes
needed to generate the required binary files, ystesn will failed to complete the build process to
generate the OS runtime image.

To avoid accidently click on these build optiorntss recommended to remove them from the Visual
Studio menu. To remove these two build optionghwain OS design project active, work through the
following steps:
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From VS2005 IDE, seleciools | Customize...to bring up the Customize dialog.

With the Customize dialog open, from the VS2005 JBlck onBuild | Advanced Build
Commands | Build and Sysgemand drag it out to an empty space on the VS20@5tibremove it
from the menu.

Repeat the above step to remdgld | Advanced Build Commands | Rebuild and ClearBysgen
from the menu.

The Target Device — VDX-6326 Single-Board-Computer
The VDX-6326 SBC that comes with this jump stattigibuilt with the following features:

* Video with support for VGA, TFT-LCD and LVDS-LCD

* Audio with microphone input and line-out

* Enhanced IDE port (UltraDMA-100/66/33)

» Compact Flash (storage device only)

 FDD port

* Three USB 2.0 host interface

* Three 10/100 Mbps Ethernet

* Three RS-232 serial ports

» RS-232/422/485 serial port

» Parallel port

* PC/104 expansion bus

* Mini-PCI expansion slot

» 16-bit GPIOs (Can be configured as digital-inpugjtdl-output or PWM)
* Two Watchdog timers (programmable from 30.5 psit® §econds)

The CE 6.0 BSP provided along with this kit incladlee necessary hardware adaptation code,
device driver and configuration files needed toagate the CE 6.0 OS runtime image, as shown
in Figure 01.
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Catalog Items View —3
=] Filter = | [#] | =5earch> B3
=-[¥] ICOP_VDXA326_G0B: X86 -
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[ Mount file system as root
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-[¥] RA040 Ethernet Driver
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\[F] 8th Serial Port
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el Solution Expl... j\‘ Toolbox| | @) Catalog ltems... _Lﬂ Data Sources

Fig. 01 — ICOP_VDX6326_60B BSP for CE 6.0

To provide support for the VDX-6326 SBC’s GPIO aidtchdog timers, the following DLLs
are provided:

* GPIO.dIl (To access the 16-bit GPIOS)

 WDT.dIl (To access the Watchdog timers)

When developing an OS design with the ICOP_VDX6&2® BSP, these DLLs are included in
the OS runtime image by default.

Sample native and managed code projects showingdoge these DLLs are provide on the
jump start CD.

For more information about the VDX-6326 SBC’s GPWhatchdog timers and the supporting
DLLs, refer to Appendixes O and P.

m
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O
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Part 3 — Jump Start Kit Software & Installation

The following software packages are provided whiih YVortex86DX-SPARK jump start kit:
* Windows Embedded CE 6.0 SPARK software kit whiatiudes the following:

» Visual Studio 2005 Professional
*  Windows Embedded CE 6.0 R2
Windows Embedded CE 6.0 R3 update is availableldarnload from the following URL:

http://www.microsoft.com/downloads/details.aspxptiglang=en&FamilylD=bc247d88-ddb6-4d4a-
ab595-8eee3556fe46

Note: CE 6.0 R2 and R3 are not required to workulgh the exercises in this guide.
However, installing CE 6.0 R2 and R3 will providéditional useful components,
which you can include to the OS design projectrtbamce function and feature.

 ICOP_VDX6326_60B Board-Support-Package for the VEB26 SBC.
* VDX6326_WINCE600_SDK Software Development Kit foetVDX-6326 SBC.

» CoreCon component (CoreCon_v200_x86) needed tblisst@onnectivity between the CE 6.0
target device and Visual Studio IDE

» AutoLaunch component (AutoLaunch_v200_x86), antytibr launching one or more
application automatically when CE 6.0 start

» RegFlushApp component, a CE 6.0 utility to fluskl aave changes to the system registry when
Hive-based registry is implemented.

e Sample project codes for the exercises in thiseguid
» Sample project codes showing how to access anthes¢ortex86DX GPIO and Watchdog timer
Visual Studio 2005 Professional

Visual Studio 2005 (VS2005) is a popular develdpendly development tool for developing
broad range of applications that run on differession of the Windows Operating Systems.

Using the VS2005 development tools, developer caate applications for the following
Windows Operating Systems:

e Windows 7

* Windows Vista

*  Windows XP

e Windows 2008 Server

*  Windows 2003 Server

*  PocketPC

e Windows Mobile Smartphones

* Windows Embedded CE devices

Windows Embedded CE 6.0 Platform Builder

Windows Embedded CE 6.0 Platform Builder is a plutp the VS2005 IDE, and takes
advantage of the efficient VS2005 IDE tools. Tétes$t release, Windows Embedded CE 6.0
R3, is an incremental release to provide addititestiures and technologies. For the purpose of
this guide, we will refer to “Windows Embedded CB"6“Windows Embedded CE 6.0 R2” and
“Windows Embedded CE 6.0 R3” as “CE 6.0".
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Note: The software provided as part of the Wind@msbedded CE 6.0 SPARK software kit
is licensed for personal, academic and non-comrakusie only. When using CE 6.0
software for commercial application, please purehthe software from a qualified
distributor.

The CE 6.0 R3 release is available for downloadhftbe following Microsoft website:

http://www.microsoft.com/downloads/details.aspxpthylang=en&FamilylD=bc247d88-ddb6-
4d4a-a595-8eee3556fe46

Board-Support-Package

Board-Support-Package (BSP) consists of all necg&3a 6.0 device drivers, hardware
adaptation library and configuration files to sugghbe targeted device, and is needed by CE 6.0
Platform Builder to develop the OS design and getieeCE 6.0 OS runtime image for the
targeted device. Theor_vDx6326_60B.msi BSP is provided as part of this jump start kit to
develop OS design and generate CE 6.0 OS runtiragdrfor the VDX-6326 SBC. This BSP is
provided with the jump start kit CD in th&oftware  folder.

CoreCon Connectivity

CoreCon is needed to establish connectivity betvilee!CE 6.0 target device and the Visual
Studio (2005 and 2008) IDE for the purpose of dewielg application and downloading the
application onto the target device for testing dedug. The CoreCon files are installed to the
development workstation as part of the VS2005 aB8008 installation to the following folder
on the development workstation:

\Program Files\Common Files\Microsoft shared\CoreC on\1.0\Target WCE400\<CPU>
There are multiple set of CoreCon files installedhe sub-folders under the above directory, to
support different families of processor, with thegessor family as the sub-folder name. Each
of these CoreCon files supports a designated psocésmily. The VDX-6326 SBC is
engineered with an x86 processor. The CoreCos ifil¢ghe following folder are needed to
support the application development exercisesigghide.

\Program Files\Common Files\Microsoft shared\CoreC on\1.0\Target\WCE400\x86\

To establish connectivity between the Visual StuBie and CE 6.0 target device, the
appropriate CoreCon files need to be copied tdatget device’s local storage, or make
available to the target device via Network sharexternal storage device.

To help ease the process of including the requ@raeCon files to the OS design, an installable
CoreCon component for CE 6®&hreCon_v200_x86_WinCE600.msi , IS provided with this jump
start kit. Locate and launch tbereCon_v200_x86_WinCE600.msi  installation file on the jump
start kit CD, in thesoftware ~ folder, to install this component.

There are different versions of CoreCon. CoreCersion 8.0 is installed by VS2005. When
VS2008 is installed, it updates the CoreCon fitesdrsion 9.0.

A development workstation with both VS2005 and 2@@8alled will have CoreCon version 9.0.

CE 6.0 image built with different version of CoraCsom one development workstation will not
be able to establish connectivity to another dgwelent workstation with different version of
CoreCon files installed.

After installing theCoreCon_v200_x86_winCE600.msi  file, the CoreCon component shows up
under the \Third Party\CoreCon folder on the CERjdiform Builder IDE’s component catalog
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asCoreCon_v200_x86 When selected and included to the OS desigmeéhessary CoreCon
files are included as part of the OS runtime imageerated from the OS design.

The CoreCon_v200_x86 component does not includadh&l CoreCon binary files. When the
CoreCon_v200_x86 component is included in the GHydeit references and adds the
necessary build steps to include the CoreCon dilesady installed to the development
workstation by the Visual Studio (2005 & 2008) alkition, to the OS runtime image.

Following the steps provided in this jump startdguio develop an OS design with
CoreCon_v200_x86 component selected, the OS rumtrage generated from the OS design
will have the same version of CoreCon installedrendevelopment workstation to support
connectivity between the target device and the ldpweent workstation’s VS2005 or VS2008
IDE.

Note: In order to establish connectivity between &£E 6.0 target device and the Visual
Studio IDE using CoreCon, both the target device athdevelopment workstation
must have the same version of CoreCon.

For development team with separate developers agsied to work on the OS design
and application development, both the OS design anapplication development
developers’ workstations must have the same versiaf CoreCon.

CoreCon is installed to the workstation as part othe Visual Studio 2005 and 2008
installation. Although Visual Studio 2008 is not eeded to develop the OS design for
CE 6.0, when Visual Studio 2008 is installed on thapplication developer’s
workstation, the OS design developer’'s workstatiomush also has Visual Studio
2008 installed to have the same version of CoreCamcluded in the OS runtime
image.

Visual Studio 2008 installs a newer version of Ce&Con than Visual Studio 2005.

In addition to including the necessary CoreCorsfiléth the OS runtime image, the CoreCon
executable must be launched from the target dewioeder for the Visual Studio IDE to
establish connectivity to the target device.

The AutoLaunch component is provided to automdsidalinch the CoreCon executable when
the CE 6.0 OS starts.

AutoLaunch Component

The AutoLaunch component is provided to help makasier to automatically launch one or
more application when the CE 6.0 OS starts. Wheluded in the OS runtime image, it can be
configured to launch one or more application autarally and specify delay time to launch
multiple applications in a designated sequence wheICE 6.0 OS starts.

The AutoLaunch component is provided as a seléllaile file,

AutoLaunch_v200_x86_WinCE600.msi  , in the\Software  folder on the jump start CD. After

installation, the AutoLaunch_v200_x86 componentghap as one of the components on the

Platform Builder's component catalog, in the THhakty folder.

The AutoLaunch_v200_x86 component files are instbib the following folder by default:
C:\WINCE600\3rdparty\AutoLaunch_v200_x86\

To use this component, in addition to including tbenponent to the OS design, add the
following registry entries to launch the designatapglication(s), to the Project.reg file:
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[HKEY_LOCAL_MACHINE\Startup]

"Process0"="appl.exe <startup parameter>" ; fir st app
"Process0Delay"=dword:00001388 ; delay 5 sec onds
;13 88 Hex = 5000 in decimal
"Process1"="app2.exe <startup parameter>" ; Sec ond app
"Process1Delay"=dword:2710 ; delay 1 0 seconds
"Process2"="app3.exe <startup parameter>" ; thi rd app
"Process2Delay"=dword:3A98 ; delay 1 5 seconds

RegFlushApp Component
The RegFlushApp component contains a Win32 apphicatith a simple task, call the
RegFlushKey() function, to flush and save changedhe registry to the persistence storage.

With Hive-based registry enabled, to save changa$ento the registry, the system needs to have
a way to flush and save these changes to the farsesstorage. There are multiple methods to
accomplish this:

* One of the methods is to enable Flush-On-Closetrgdiushing. With this option
enabled, the RegFlushKey function is called evieng the RegCloseKey is called. This
method impacts the system’s performance. To erfdbgh-On-Close registry flushing,
add the following registry entries to the OS design

[HKEY_LOCAL_MACHINE\nit\BootVars]
"RegistryFlags"=dword:1
» Another option to flush the registry is to call tRegFlushKey() function when needed.
Since the registry is flush only when it's needmal] only flush the changes to the
persistence storage, this method has minimal intpasystem performance.

The RegFlushApp component is provided as a sdtiliable file in thesoftware  folder,
RegFlushApp_v100_x86_WINCE600.msi . The RegFlushApp files are installed to the fwilty
folder by default:

C:\WINCE600\3rdparty\RegFlushApp\

Note: The RegFlushApp component is provided asrgkautility. In a production
environment, it’s best to incorporate the RegFlusy (K function call within the
application written for the device.

Sample Project Codes
The project codes for the exercises in this jurapt gjuide are provided. The codes are provided
on the jump start CD, in theampleCodes folder.

Recommended Software Installation Sequence
It's important to install the software in their per sequences. Here is the recommended
software installation sequence, in numeric order.

1. Visual Studio 2005

2. Visual Studio 2005 SP1
If you have the full retail or evaluation versiohwindows Embedded CE 6.0 R2 or R3,
The VS2005 SP1 installation file is provided on of¢he DISC. Otherwise, download
from following URL:
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http://www.microsoft.com/downloads/details.aspx?FamilylD=bb4a75ab-e2d4-4c96-b39d-
37baf6éb5bldc&DisplayLang=en

3. Visual Studio 2005 SP1 update for Vista
If you have the full retail or evaluation versiohwindows Embedded CE 6.0 R2 or R3,
The VS2005 SP1 update for Vista installation fgrovided on one of the DISC.

Otherwise, download from the following URL:
http://www.microsoft.com/downloads/details.aspx?FamilylD=90e2942d-3ad1-4873-a2ee-
4accOaace5b6&DisplayLang=en

Note: If you are using Windows XP machine, skip this step.
4. Windows Embedded CE 6.0

5. Windows Embedded CE 6.0 SP1
If you have the full retail or evaluation versiohwindows Embedded CE 6.0 R2 or R3,
The CE 6.0 SP1 is provided on one of the DISC.e@tise, download from the

following URL:
http://www.microsoft.com/downloads/details.aspx?Fai=bf0dc0e3-8575-4860-a8e3-
290adf242678&DisplayLang=en

6. Windows Embedded CE 6.0 R2
If you have the full retail or evaluation versiohwindows Embedded CE 6.0 R2 or R3,
The CE 6.0 R2 update is provided on one of the DIStherwise, download from the
following URL:
http://www.microsoft.com/downloads/details.aspx?Halid=f41fc7c1-f0f4-4fd6-9366-
b61e0ab59565&DisplaylLang=hitp://www.microsoft.com/downloads/details.aspx? Fam
=bf0dc0e3-8575-4860-a8e3-290adf242678&DisplayLang=e

7. Windows Embedded CE 6.0 R3
If you have the full retail or evaluation versiohwindows Embedded CE 6.0 R3, The
CE 6.0 R3 update is provided on one of the DIS@e@vise, download from the
following URL:
http://www.microsoft.com/downloads/details.aspxptiglang=en&FamilylD=bc247d88-ddb6-4d4a-a595-
8eee3556fedattp://www.microsoft.com/downloads/details.aspx?Faliid=f41fc7c1-f0f4-
4fd6-9366-
b61e0ab59565&DisplayLang=enhttp://www.microsoft.édownloads/details.aspx?Fam
ilylID=bf0dc0e3-8575-4860-a8e3-290adf242678&Displagh=en

8. ICOP_VDX6326_60B_BSP.msi
This BSP is provided on the jump start kit CD,he\software  folder.

9. VDX6326_WINCE600_SDK.msi
This SDK is provided on the jump start kit CD, Iretsoftware ~ folder.

10.CoreCon_v200_ x86_ WinCE600.msi
This CoreCon component is provided on the jump &a€D, in the\Software  folder.

11.AutoLaunch_v200 x86 WinCE600.msi
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This AutoLaunch component is provided on the jutaptkit CD, in theSoftware
folder.

12.RegFlushApp_v100 x86_WIinCE600.msi

This RegFlushApp component is provided in the jugtgst kit CD, in theSoftware
folder.

New version and update for ICOP_VDX6326_60B_BSP,MBiIX6326_WINCE600_ SDK.msi,
CoreCon_v200_x86_WinCE600.msi, AutoLaunch_v200_x881CE600.msi and other
Windows Embedded CE resources are available frardtowing URL:

http://www.embeddedpc.net/download/

Windows Embedded CE 6.0 Installation

Since the CE 6.0 development tool, Platform Buildea plug-in for the VS2005 IDE, the
VS2005 development tool must be installed to theslibg workstation prior to installing the CE
6.0 software packages. While the CE 6.0 instalfatioes not require VS2005 SP1 to be
installed, it's required to install SDK generatgdtbe Platform Builder. The SDK for the OS
design used to generate the OS runtime image dedde support VS2005 application
development. For Windows Vista machine, VS2005 Bpdate for Vista is also needed.

By default, the CE 6.0 installation program onliests and includes support for the ARMV4I
processor during installation. The VDX-6326 SB®uslt with an x86 processor. Support for
the x86 processor must be selected during thelletsda in order to use the
ICOP_VDX6326_60B BSP and build CE 6.0 OS runtimagefor the VDX-6326 SBC.

When installing the CE 6.0 software, during theparfed processor selection step, include
support for the x86 processor, as shown in Figure 2

& Windows Embedded CF 6,0 Setup X

Setup i &
Select Erowse to change the directory where features are installed, S

5 | windows Embedded CE 6.0 T e—
lational Geade ; )
ER= M| C_E el ol . SC2200,5C3200,G%1/C55530, and
=3~ Windows Embedded CE 6.0 Test Kit i, Pertium, AHD, YiA
(=3~ | Platform Builder

(=3 = | Shared Source
= =)= | CE 6.0 Opsrating System
=I-| ARMvaL
| MIPsIt

| MIPSIL_FR This Feature requires 2412M6 on
| MIPsIY vour hard drive,

| MIPsIY_FR

-] sH4

o |
Disk Usage. | <Back "&exT‘ cancel |
Fig.2 - CE 6.0 installation screen, supported Geldction
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Windows Embedded CE 6.0 SP1 Installation

After installing the CE 6.0 software, install th& 6.0 SP1 update. Depending on the version of
CE 6.0 CD or DVD being used to install the softwdine CE 6.0 SP1 update may be provided as
part of the CD or DVD. Otherwise, download andafi<CE 6.0 SP1 from the following URL:

http://www.microsoft.com/downloads/details.aspx? Bgid=bf0dc0e3-8575-4860-a8e3-
290adf242678&DisplayLang=en

Windows Embedded CE 6.0 R2 Installation

After installing the CE 6.0 SP1, install the CE BB update. Depending on the version of CE
6.0 CD or DVD being used to install the softwales CE 6.0 R2 update may be provided as part
of the CD or DVD. Otherwise, download and ins@H# 6.0 R2 from the following URL:

http://www.microsoft.com/downloads/details.aspx?Fai=f41fc7c1-f0f4-4fd6-9366-
b61e0ab59565&DisplayLang=en

Windows Embedded CE 6.0 R3 Installation

After installing the CE 6.0 R2, install the CE &8 update. Depending on the version of CE 6.0
CD or DVD being used to install the software, tHe €0 R3 update may be provided as part of
the CD or DVD. Otherwise, download and install €8 R3 from the following URL:

http://www.microsoft.com/downloads/details.aspxptislang=en&FamilylD=bc247d88-ddb6-
4d4a-a595-8eee3556fe46

Board-Support-Package Installation

VS2005, CE 6.0, CE 6.0 SP1, CE 6.0 R2 and CE 6.0&8 be installed prior to installing the
Board-Support-Package (“BSP”).

The ICOP_VDX6326_60B BSP is provided on the jungutsED, in thesoftware  folder.
\Software\ICOP_VDX6326_60B.msi

After installation, this BSP component shows uptenCE 6.0 Platform Builder component
catalog as “ICOP_VDX6326_60B: x86” in the “\Thiraf@/\BSP” folder.

Note: x86 CPU support for CE 6.0 PLATFORM BUILDERrieeded in order to use
ICOP_VDX6326_60B BSP to create OS design and bOHd6.0 image for SBC.

SDK Installation
VS2005, CE 6.0, CE 6.0 SP1 and CE 6.0 R3 mustdtalied prior to installing the SDK.

The CE 6.0 SDK for the VDX-6326 SBE@px6326_WINCE600_SDK.msi, iS provided on the jump
start CD, in thesoftware  folder.

\Software\VDX6326_WINCE600_SDK.msi

Vortex86DX-SPARK Windows Embedded CE 6.0 R3 Jump Start rev 2.5 Page 22 of 155



CoreCon Component Installation

The CoreCon catalog component for CE 6.0 in sslfifable file format,
CoreCon_v200_x86_WinCE600.msi , iS provided with the jump start kit CD. To instéocate and
launch this installation file on the jump start GDthe\Software  directory.

\Software\CoreCon_v200_x86.msi

After installation, this component shows up on @t 6.0 Platform Builder component catalog
as “CoreCon_v200_x86" in the “\Third Party\CoreCdolter.

AutoLaunch Component Installation

The AutoLaunch catalog component for CE 6.0 in ssifallable file format,
AutoLaunch_v200_x86_WinCE600.msi  , IS provided with the jump start kit CD. To intéocate
and launch this installation file on the jump staR, in the\Software ~ directory.

\Software\AutoLaunch_v200 x86.msi

After installation, this component shows up on @t 6.0 Platform Builder component catalog
as “AutoLaunch_v200_x86” in the “\Third Party\Autaltnch” folder.

RegFlushApp Component Installation

The RegFlushApp catalog component for CE 6.0 ihisstallable file format,
RegFlushApp_v100_x86_WinCE600.msi  , iS provided with the jump start kit CD. To inktéocate
and launch this installation file on the jump sta, in the\Software ~ directory.

\Software\RegFlushApp_v100_x86.msi

After installation, this component shows up on @t 6.0 Platform Builder component catalog
as “RegFlushApp” in the “\Third Party\RegFlushAdplder.
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Part 4 — Common Terminology

To minimize the need to write long descriptions & common practice for developer in different
industry to use abbreviated key word. To the nemer, without knowing the terminology used
and what the abbreviated key words represent aaseaguite a bit of confusion.

For the CE 6.0 development environment and thenmaggevritten for this jump start guide, here
is a list of the abbreviated key words, terminodsgand the associated description for them.

Abbreviation/ key word

Description and Representatbn

“Windows Embedded CE 6.0”, “Windows Embedded CER20 and “Windows

CE6.0 Embedded CE 6.0 R3”

VS2005 Visual Studio 2005

VS2008 Visual Studio 2008

VB2005 Visual Basic 2005

VB2008 Visual Basic 2008

IDE Integrated Development Environment
Board Support Package. It's a set of software pgekhat includes the OEM

BSP adaptation layer code, device drivers and conftipmdiles for a specific
hardware platform.

OAL OEM Adaptation Layer

Platform Builder

Windows Embedded CE 6.0 Platform Builder, the dewelent tool to develop
OS design and generate OS runtime image for Windemisedded CE.

Component

Component can be a device driver, BSP, programiibrary, application, utility,
configuration settings, fonts, etc.. The OS desgnade up by a group of
components.

Catalog

The component catalog contains all of the companiaistalled to the Platform
Builder, or provided by default by the Platform Bigr. The component catalog
lists all of the available components from the felah Builder and provides the
interface to add components to the OS design, Evdwhich components are
currently added to the OS design.

OS design

OS design is a Platform Builder project, containdegnponents that make up the
OS runtime image. Windows Embedded CE OS runtmege is generated from
an OS design.

Hardware Platform

Refer to the physical hardwaredaning the CE 6.0 OS and application.

Target Device

Refer to the hardware platform used in the Wind&wsedded CE development
environment.

OS Runtime Image

The binary file generated fromQiSedesign project.

SBC

Single-Board-Computer

Release Directory or Build
Release Directory

Referring to the directory where all files relatedhe OS design projects are
placed by the build tools and compile the OS ruatimage.

Within the CE 6.0 development environment, envirentariables are used to represent long
folder name and configure system components. Kmgwihat these environment variables
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represent help make it easier to understand progetes for CE 6.0. Here are links to MSDN
pages with more information about these variables:

http://msdn.microsoft.com/en-us/library/aa908877.as pX
http://msdn.microsoft.com/en-us/library/aa909549.as pX
http://msdn.microsoft.com/en-us/library/aa909715.as pX
http://msdn.microsoft.com/en-us/library/aa909547.as pX
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Part 5 — Develop, Configure & Customize OS Design

This section will guide you through the procesddwoelop and configure an OS design using the

New OS design wizard within Platform Builder. Aftbe initial OS design project is created,
the OS design can be customized further by remasamgponents from the project, add
additional CE 6.0 components from the catalog aallerxchanges to the configuration and
registry files to control how the final CE 6.0 Qftime image behave.

Visual Studio 2005 IDE

CE 6.0 Platform Builder is a plug-in to the VS2Q0&. To use Platform Builder, you need to
launch VS2005 and access Platform Builder from\82005 IDE.

After launching, the VS2005 IDE screen is showmilsir to the screen as shown in Figure 3.

@ Start Page - Microsoft Visual Studio SRRl X
File Edit View Project Target Tools Window Community Help
Device: CE Device T

|Catslogltems View.  ~ & X |[ .

Microsoft

Visual Studio 2005

: : ' — B
MSDN: Windows Embedded Developer Center |

Windows Embedded Partner Program |
Tue, 22 Jan 2008 14:56:53 -0800 - Accelerate your solutic
your business by connecting with partners, OEMs, Distr
and Microsoft.

Download Windows Embedded CE 6.0 Platform Build
Thu, 17 May 2007 20:55:06 +0000 - You can now downl:
Windows Embedded CE 6.0 Platform Builder Service Pa
was announced during MEDC 2007 in Las Vegas.

Open: Project. Mabilize: Explore The New Features In Windows Eml
Create: Project...

J -
k

—_ — .
C3Solution Ex... | @) Catalog Ite.. ||

Output 0 X
Show output from:  Windows CE Debug > | I 2 ==

| Ready

Fig.3 - VS2005IDE

Note: To make it easier for capturing the Vis8aldio IDE screen and create documentation for
this jump start guide, the Visual Studio IDE isizesl to 800x600 and may have different
looks and feel from the VS2005 IDE, launch in fedreen mode with 1024x768 and higher
display resolution.

The VS2005 IDE provides a common environment teetbgyVisual Basic, Visual C++, Visual
C#, Visual J# and Platform Builder solutions. Degliag on the development preference
selected during installation, your VS2005 screen bwlittle different from the above.

The VS2005 IDE provides support to create diffetgpé of projects, such as Windows
Application, Console Application, Class Library, ardevice application, Windows Services,
Web Control, etc... When starting a new project WiB2005, the VS2005 IDE provides
wizards and templates to help create the initinbséles for the project. Platform Builder for
CE 6.0 is one of the available project types. FthenVS2005 IDE, selecFile | New | Project
...” to bring up the new project screen, as showngure 4.
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Templates: =

€ Projects Visual Studio installed templates

My Templates
(ilsearch Online Templates...

i1 Other Project Types
.. Platform Builder for CE6.0

A project for creating a Windows Embedded CE 6.0 operating system

Name: MyWinCE
Location: CAWINCESQ0\OSDesigns: - Browse...
Solution Name; My WinCE [¥] Create directory for solution

Fig.4 - VS2005 New Project — CE 6.0 OS design

» From the New Project screen’s left pane, clickighhght thePlatform Builder for CE
6.0option.

* From the right pane, click to high light tks designoption.

* EnterMyWinCE as the name of the OS design project.

* Make sure th€reate directory for solution check box is checked.

* Click on theOK button to continue.

Windows Embedded CE 6.0 OS Design Wizard

When a new CE 6.0 OS design project is selectedy 82005 IDE launches the Windows
Embedded CE 6.0 OS design wizard and guides thriheghteps to help configure the initial OS
design project, as shown in Figure 5.

Windows Embedded CE 6.0 OS Design Wizard B
By
‘, a2 Welcome to the Windows Embedded CE 6.0 05 Design Wizard

This wizard guides you through the process of creating an 05 designfora CE
6.0 based platform. An OS design defines the characteristics of a CEG.0 05,

You can create an OS design by choosing a design template and one or more
board support packages (BSPs). A BSP includes an OEM adaptation layer (OAL)
and device drivers.

This wizard helps you:

Choose a BSP.

Choose a design template.

Add items to your 05 design or remove items from it.

To continue, click Next.

Mext > Finish Cancel

Fig.5 - Windows Embedded CE 6.0 OS design wizard
» Click on theNext button to continue and bring up the BSP selectmeen.
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OS Design Wizard — Board Support Packages (BSPs)

In the BSP selection step, the OS design wizardiges the option to select one or more BSP
for the new OS design project, from the list ofilalde BSP. All of the installed BSPs,
including BSPs from third party companies are tistes shown in Figure 6.

Windows Embedded CE 6.0 OS Design Wizard PR

f s
-4

Board Support Packages

Available BSPs:

[7] CEPC: %86 A BSP contains a set of device drivers that 0
[7] Device Emulator: ARMYAI are added to your OS5 design. J
[ ICOP_eBox2300_60ES: X86

[T ICOP_eBox3300_B0ES: X86

[7] ICOP_eBox33104_60GS: X86
[C] ICOP_eBoxd300 6OFS: X86

[ ICOP_PDX057T_60ES: X86

[7] ICOP_RoBoard_revB_60GS5: X586

Setect one or more BSPs for your O5 [
design.

CE 6.0 BSP for VortexB6DX VDX-6326 SBC

[ ICOP VortexB6DX_60ES: X86
[7] ICOP_VortexB65X_BOES: X36
[7] ICOP_VortexB6_60ES: X86

MNote: Only BSPs supported by installed
CPUs are displayed in the list.

< Previous Next » Finish Cancel

"

Fig.6 - OS design wizard — Select BSP

* From the Available BSPs pane, sel€d©P_VDX6326_60B: x86BSP.
» Click on theNext button to continue, and bring up the design tetegareen.

OS Design Wizard — Design Templates

In the design templates selection step, the OQydegizard provides a list containing multiple
design templates to choose from, as shown in Figure

Windows Embedded CE 6.0 OS Design Wizard PR
& ’ Design Templates

Available design templates:

Consumer Media Device A design template is a set of
Custom Device predefined catalog items,

Industrial Device.

PDA Device Choose the design template
Phone Device that is most closely aligned with
Small Footprint Device the purpose of your target

Thin Client device.

Provides the starting point for
an industrial automation device
such as a hurnan-machine
interface (HMI) panel ora
programmable logic controller

{PLO).

[ sPeviows |[ met> || Fnisn || Concel |

Fig. 7 - OS design wizard — Design Templates
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» Click to high light and select tHadustrial Device option.

» Click on theNext button to continue and bring up tBesign Template Variants
selection screen, as shown in Figure 8.

Windows Embedded CE 6.0 S Design Wizard B

‘ , Design Template Variants

Variants:

Internet Appliance

[ sPeviows |[ met> || Fnisn || Concel |

Fig.8 - OS design wizard — Design Template Vagant

» Click to high light and select tHaternet Appliance option.
* Click on theNext button to continue, and bring up the ApplicatioiM&dia screen.

OS Design Wizard — Applications & Media

In the applications & media selection step, thed@Sign wizard provides the options to select
.NET Compact Framework to support managed codecapiphs, Internet Explorer, Windows
Media components, and etc., as shown in Figure 9.

Windows Embedded CE 6005 Design Wizard [

j.; , Applications Media

@[] Windows Embedded CE Error Reporting Catalog items related to
MET Compact Framework 2.0 Winddows Media Blayer:
Internet Browser

| Windows Media Audie/MP3

| Windows Media Player Application
/| Windows Media Player OCX
Windows Mediz Video/MPEG-4 Video
-] WordPad

L] XML MIME Viewer

S

[ sPeviows |[ met> || Fnisn || Concel |

Fig.9 - OS design wizard — Applications & Media
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In this step, perform the following:

* Uncheck the .NET Compact Framework 2.0 to remowmfthe selection.
(In a later step, we will include a newer versicMEET Compact Framework 3.5, to
support managed code application.)

» Select Internet Explorer 6.0.

» Select Windows Media Audio/MP3.

» Select Windows Media Player Application.

» Select Windows Media Player OCX.

» Select Windows Media Video/MPEG-4 Video.

» Click on theNext button to continue, and bring up the Networkin@€&mmunication
screen.

Note: .NET Compact Framework is needed to supparaged code application. In this step, the
.NET Compact Framework 2.0 library is excluded.tia later step, we will add the newer
version, .NET Compact Framework 3.5, to the OSgiesi

OS Design Wizard — Networking & Communications

In the networking & communications step, the OSglewizard provides the options to select
communication, networking and security componeggsshown in Figure 10.

Windows Embedded CE 6,005 Design Wizard T[S
‘.. j Networking Communications

& | A& aroup of computers and

+_ m j other devices dispersed overa
T g relatively limited area and
-] Remote Desktop Connection connected by a

Security communicatiens fink that

- [] TCP/IPvE Support enables devices to interact with
- [# Wide Area Network (WAN) each other on the network,

| = Previous ” Mext > ‘ [ Finish J ‘ Cancel ]

Fig. 10 - OS design wizard — Networking & Commultimas

We will use the default settings for networking adnmunications. Click on théext button
to continue.

OS Design Wizard — Complete

At this point, the OS design wizard collected tleeessary OS design parameters to configure
the initial OS design project based on the sele@8dlesign template and components.

Vortex86DX-SPARK Windows Embedded CE 6.0 R3 Jump Start rev 2.5 Page 30 of 155



Windows Embedded CE 6.0 05 Design Wizard [0 ]

B
a7

05 Design Project Wizard Complete

You have completed the wizard, Press Finish to create your 05 Design project,

[ < Previous bext | l Finish J | Cancel ]

Fig. 11 - OS design wizard — Completed

* Click on theFinish button to complete the OS design wizard step.

Catalog Item Notification

At the completion of OS design wizard, a securigrming is raised to warn one or more of the
selected components included in the OS design sy pecurity risk, as shown in Figure 12.

@ Catalog Ttem Netification
NDIS User-mode I/0 Protocol
Driver

Security Warning

Security Warning

NDISUIO allows applications to send and receive raw Ethernet packets directly
to an NDIS interface. Applications can use this method to cause undesired
behavicer in an operating system that does not require privileged applications.
Far more information, see NDISUIO Implementation.

[ Acknowledge J[ Cancel ]

Fig. 12 - Catalog Item Notification — Security Wi

Click on theAcknowledgebutton to close the warning screen.

At the completion of the OS design wizard, Platf@uilder generates the initial OS design
project files and pulls in all required files assbe with the OS design template and selected
components.
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Part 6 — Customize and Build the OS Design

At this point, with help from the OS design wizatide initial MyWinCE OS design project is

created using the Internet Appliance design tera@ing with the selected components and
ICOP_VDX6326_60B BSP.

The following project folder and sub-folders areated for the project, under the main CE 6.0
Platform Builder's OS design directory, \WINCE60@Designs.

* \WINCE600\OSDesigns\MyWinCE\
This is the folder for the MyWinCE Solution

VS2005 supports different project types. A VS286kition provides a centralized work space to keep
different project types supporting the same sofutioone location.

For example, the MyWinCE solution may include thy¥WinCE OS design”, a “Visual Basic managed

code application”, a “Visual C# managed code apfibn” and a “Visual C++ native code application”.
* C:\WINCEG600\OSDesigns\ MyWinCE\ MyWinCE\

This is the folder for the MyWinCE CE 6.0 PlatfoBuilder project, an OS design.

Your VS2005 IDE should look similar to the scresrshown in Flgure 13

& MlenCE Microsoft Vlsual Studlo -

File Edit View Project Build Debug Target Tools Window Community Help

Fria-2dd ¥ = E « (4= i ZL| p ICOP_VDX632 - Platform Builder ( TGTCPL « | [#

e & ol | o | 5240

Device: CE Device - %m 20 | - "
| Solution Explorer- MyWinCE ~ & X S /s:m Page|
=&

ot gt |

B

_: Solution 'MyWinCE' (1 project)
5@

- G C:/WINCES00

i:j' Favorites

- [ Parameter Files Recent Projects

| [ SDKs .
i MyWinCE
i.. B Subprojects m i

The current news channel might not be valid or
connection might be unavailable. To change the
the Tools menu click Options, then expand Envi
Startup.

L@Solut\o‘.‘ }‘}Q‘Toc\bcx:@ Catalog.., ‘ < | - — i v b
Outpat
Show output from:  Windows CE Debug = | =l By | S| =

[Z] Output I::, Error List
Ready

o —

Fig. 13 - VS2005 IDE after OS design wizard

Vortex86DX-SPARK Windows Embedded CE 6.0 R3 Jump Start rev 2.5 Page 32 of 155



Customize the OS Design — Additional Catalog Compon  ents
The OS design can be further customized by thewviatig:

* Add component(s) to the OS design.

* Remove component(s) from the OS design.

* Add application and library as subproject to thed@Sign.
* Modify system configuration and registry files.

The Catalog Item View window, on the Platform BeildDE, lists all of the available CE 6.0
components, including applications, library, driveutilities & 3 party components available to
be added to the OS design.

On the Catalog Item View windows, the green cheekkno the left of a component indicates
the component is selected to be part of the Odesihe solid green square to the left of a
component indicates the component is a dependemopanent to another component that is
selected to include to the OS design.

Work through the following steps to further custeenthe MyWinCE OS design project:

» From the VS2005 IDE, click on the Catalog Itemswiab, expand thérhird
Party\BSPICOP_VDX6326_60B: x86folder, as shown in Figure 14.

| Catalng Hems View - 1 x|
[ Filter | (] | =Search> -3

=-[¥] ICOP_VDX6326_60B: X86 -

[¥] ATAPI{IDE) Storage Driver

[¥] Hive-based registry support

[¥] RB040 Ethernet Driver

4 RAM Size

I Realtek-8139 Ethernet driver

[ Serial Part

-[¥] 1st Serial Port

2nd Serial Port

3rd Serial Port

-[¥] 4th Serial Port

-] 5th Serial Port

..[] &th Serial Port

[¥] SPIFlash driver

8] USE 2.0 Controller driver

[¥] USB Audio driver

[¥] USE Mass Storage Device

I Z9s Display Driver

) Headless - Na display

LCD 08bpp mode

() LCD 16bpp mode

LCD 24bpp mode

LCD 32bpp mode

VESA BIOS 2.0 - compliant (VGA_FLAT)

VGA 10247681 6@60Hz

WGA 1024x768x16@75Hz

YWGA 1024x768:16@85Hz

VGA 1024x768:32@60Hz

VGA 1024x768:32@75Hz

: WGA 102476832 @E5Hz

; L) VGEA1280:024:A6@60Hz i !

S Selution Explorer| 38 Toolbox |4 Catalog Items View |

T

o

)]

lelolelelel lelele]

Fig. 14 - Component Catalog
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Note: The ICOP_VDX6326_60B BSP is created to supfimr VDX-6326 SBC. To help make
the BSP easier to use, some of this BSP’'s compsrargble one or more environment
variables to include device driver and supportdiyrprovided by Platform Builder to the
OS design.

» Check and verify the following BSP components a&leced and included to the OS
design:
- ATAPI (IDE) Storage Driver

Note: The VDX-6326 SBC’s ATAPI storage driver sSeetSYSGEN_ATAPI
variable to include the ATAPI storage driver andSSYEN_FATFS variable to
include FAT file system support, provided by thatRirm Builder.

- Hive-based registry support

Note: The Hive-based registry component is needezhve registry settings to non
volatile flash storage when the SBC power off.

- R6040 Ethernet driver

Note: The VDX-6326 SBC has 3 10/100 Mbps Ethermetgponboard. One of the
Ethernet port use the R6040 controller which idthinito the Vortex86DX
SoC. The other two Ethernet port use the Realté}3&ontroller, which is
supported by the Realtek-8139 Ethernet driver.

For the purpose of this exercise, we only needEthernet interface and
include the R6040 device driver to the OS desigrjeut.

- 256MB RAM

Note: The VDX-6326 SBC is built with 256MB of systememory. This component
set the IMGRAM256 environment variable and configtite OS runtime
image to use the 256MB of available system memory.

- 1% serial port

Note: This component set the BSP_SERIAL environnvamiable to include serial
port driver to the OS runtime to support COM1, finst serial port.

- 2" serial port

Note: This component set the BSP_SERIAL2 envirortmvaniable to include serial
port driver to the OS runtime to support COM2, feeond serial port.

- 3% serial port

Note: This component set the BSP_SERIAL3 environmvaniable to include serial
port driver to the OS runtime to support COM3, thied serial port.

- 4" serial port

Note: This component set the BSP_SERIAL4 envirortmvaniable to include serial
port driver to the OS runtime to support COM4, tberth serial port.

By default, the VDX-6326 SBC'’s 4 serial ports amnfigured as follow:
- COM1: IRQ4, 3F8h
- COM2: IRQ3, 2F8h
- COMS3: IRQ10, 3E8h
- COM4: IRQ11, 2E8h
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- SPI Flash driver

Note: The SPI Flash driver supports the 4MB SP3Hlauilt-in to the VDX-6326
SBC.

- USB 2.0 Controller driver

Note: This component set the SYSGEN_USB, BSP_USBCODBSP_USB_UHCI
and BSP_USB_EHCI environment variables to include WSB 2.0 driver.

- USB Audio driver

Note: This component set the BSP_VORTEX86DX_USB_AOPSYSGEN_USB,
BSP_USB_OHCI, BSP_USB_UHCI and BSP_USB_EHCI envirent
variables to include the USB 2.0 driver and audivet.

- USB Mass Storage Device

Note: This component set the SYSGEN_USB_STORAGErenment variable to
include the USB storage class driver to the OSinmmimage to support
external USB storage.

- VGA 1024x768x16 @ 60Hz

Note: You can select a different display settingmarted by the display monitor you
are working with.

The ICOP_VDX6326_60B BSP provides multiple selewito configure system
memory and video display resolution. The VDX-6EHC is built with 256MB system
memory (RAM). When the 256MB RAM component is stde, the IMGRAM256
variable is set to configure the OS design to gaeean OS runtime image to support
256MB of RAM.

The video display settings can be configured tetarg) other than the selected
1024x768x16 @ 60Hz, supported by the display moyo are using.

» Expand Core OS\CEBASEfolder, locate and include the following comporsetat the
OS design.

- \Applications-End User\CAB File Installer/Uninstaller

Note: This component provides application instabiat& removal support. It's
needed to support application deployment using \0526nd VS2008.

* .NET Compact Framework components are needed fmosumanaged code application.
During the OS design wizard steps, .NET CompaanErork 2.0 components were
removed from the selection. In this step, incltitefollowing newer version, .NET
Compact Framework 3.5, to the OS design:

- .NET Compact Framework 3.5
- OS Dependencies for .NET Compact Framework 3.5

Note: If you are using an earlier release of the8JE .NET Compact Framework
3.5 is available as part of the January 2008 QFdatgs for CE 6.0.

Otherwise, you can include the .NET Compact Fraor&2.0 components to
the OS design
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Expand Yhird Party\CoreCon folder and select theéoreCon_v200_x86&omponent.
By selecting this component, the CoreCon filesiackided to the OS runtime image,
needed to establish connectivity between the CElévite and VS2005 (or VS2008)
development workstation.

To establish connectivity between the CE 6.0 dewite VS2005 development workstation, the
CoreCon component needs to be launched from th6.CHevice when CE 6.0 starts. To

accomplish this, we use the AutoLaunch utilityaomch the CoreCon component when CE 6.0
starts. The following step adds the AutoLaunch ponent to the OS design.

From the\Third Party\AutoLaunch folder, select and include the
AutoLaunch_v200_x86component to the OS design.

With appropriate registry entries added to the @Sigh, the AutoLaunch utility can be
configured to launch one or more application autbcadly when the CE 6.0 OS starts.

[HKEY_LOCAL_MACHINE\Startup]

“Process1”’="ConmanClient2.exe” ; Launch CoreCon
“Processl1Delay’=dword:00001388 ; delay 5s 1388(He%000(decimal)
“Process2”="Cerdisp.exe -c” Launch Remote Display application
“Process2Delay’=dword:00002710 ; delay 5s 2710()He20000(decimal)

From the\Third Party\RegFlushApp folder, select and include tiegFlushApp
component to the OS design. When this componesgiésted, the RegFlushApp.exe
application is included in the OS design and kaslpart of the runtime image.

The RegFlushApp application works in conjunctiorihniiive-based registry. With Hive-based
registry enabled, when changes are made to thstrggthe system needs a mechanism to save

these changes. The RegFlushApp, when launchedheaRegFlushKey() function to flush and
save the registry.

The RegFlushApp is accessible from the Start menthe CE 6.0 desktop, as follow:
Start| Programg RegFlushApp

Customize the OS Design — Locate Component by Searc  h

The Platform Builder IDE also provides a searclcfiom to locate component from the catalog
by searching the catalog using partial key wordassed with the component. In this section,
we will demonstrate how to locate a component ftbencatalog using the search function.

From the Catalog Item View tab, enter “Remote digpin the search text box on the top
right corner, as shown in Figure 15, and clickloa green arrow to the right of the search
text box to search for the component.
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E & Filter = | [ |Remote display

..[[] ICOP_eBox33104 GOGS: X86
-] 1COP_eBoxd300_60FS: X86

-] ICOP_PDXOSTT_GOES: XB6

-] ICOP_RoBeard_revB_G0GS: X326
=-[¥] ICOP_VDX6326_60E: X8&

[®] ATAPI (IDE) Storage Driver ‘
Hive-based registry support |
RG040 Ethernet Driver

[ RAM Size ‘
[ Realtek-8139 Ethernet driver

_d Senal Port

SPI Flash driver

USE 2.0 Controller driver

[¥] USE Audio driver

USE Mass Storage Device

..'i] Selution Explorer ' @ Catalog Items View Cj—g Class View

Fig. 15 -

Locate component using the search feature

» The search engine locates and highlights the ReBisf#ay Application, as shown in

Figure 16.
 Cataliog Trems View
: [Z| Filter = | [] | Remote display - B3

€ |

r—'_|1__] Core 065 Services
[] Systemn Event Log
-1 Battery Driver
=-_4 Debugging Tools
i-[ | Keyboard Test Application

[E] Toolhelp AP
{ L1 Touch Driver Test Application
IE‘ Device Manager

@ Display Support

; Internet Appliance (LABASE) Suppod
1 Kernel Functionality

.'.‘r- I

-

Fig. 16 -

Locate component using the search feature

» Select and include tHRemote Display Applicationcomponent to the OS design.

The Remote Display Application provides the funntio access the CE 6.0 desktop remotely,
similar to the Remote Desktop feature availabléwiite Windows XP Professional OS.

You can configure the AutoLaunch utility to launttie Remote Display application
(Cerdisp.exe) when CE 6.0 OS starts.

To access the CE 6.0 desktop, with the Remote Bysppplication launched on the CE 6.0
target device. From the VS2005 development woti@atalaunch the CERHOST.EXE

executable from the following folder:
\WINCEG600\Public\Common\Oak\Bin
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Customize the OS Design — Configuration Manager

Using the configuration manager, the OS desigrbeaconfigured to generate an OS runtime
image in debug or release mode. A debug mode imdgerovide more detailed debug
messages when the compiled OS image loads andtegeqplications and modules. The size
of the debug image is generally about 50% largemparing to the release mode image built
from the same OS design. A release mode imageKiith enabled provides sufficient debug
information for most of the general application elepment environment. For the purpose of
this guide, we will configure the OS design to gate a release mode image.

In the later section, we will work through the sté¢p show how to debug a CE 6.0 OS runtime
image with KITL enabled, using remote tools.

From VS2005 IDE, sele®uild | Configuration Manager... to bring up the Configuration
Manager screen, as shown in Figure 17.

Configuration Manager @&J

Active solution configuration: Active solution platform:
ICOP_VDX5326_608 X86 Debug x| [Platform Builder ( TGTCPU) -
Deb §

i ipleylk:

| Platform Build

o 353 X86 ... [ =] Platform Builder { TGTCPU) @
<Edit..> |

- - (|

Fig. 17 - Configuration Manager

» From theActive solution configuration selection options on tH@onfiguration
Manager screen, seledCOP_VDX6326_60B x86 Releasand click the Close button to
set the OS design to generate a release mode image.

A Debug image provides more detailed system staasactivities information during startup
of the OS and when application modules are exegutifo generate a debug image, repeat this
step and select ICOP_VDX6326_60B x86 Debug optistead, and continue to finish building
a debug image.

Customize the OS Design — Build Options

The OS design can be further customized by editieduild options.

From VS2005 IDE, sele®roject | MyWinCE Properties... to bring up the MyWinCE
Property Pages screen, as shown in Figure 18.
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ByWinCE Property Pages - @Iihj

Configuration: | Active(JCOP_VDX6326 608 « atform: | N/A Configuration Manager... J

= Commen Properties Build options
- Build Tree (WINCERGOT) |  [[7] Buffertracked events in RAM (IMGOSCAPTURE=T)
= Configuration Properties |[] Erable eboot space in memory (IMGEBOOT=1)
|[7] Enable event tracking during boot {IMGCELOGENABLE=1)

- Gi |
e [] Enable hardware-assisted debugging suppart (IMGHDSTUB=1)

-Locale [ kemel debugger ino IMGNODEBUGGER=1}

- Build Dptions
--Environment.

- Custom Build Actions
- Subproject Image Settings

ble profiling {IMGPROFILER=1}
| Enable ship build (WINCESHIP=1}
(7] Flush tracked events to release directory (IMGAUTOFLUSH=1)

[] Run+ime image can be larger than 32 MB (IMGRAME4=1)

[] Use xcopy instead of links to populate release directory (BUILDREL_USE_COPY=1)
|[] Write runtime image ta flash memary (IMGFLASH=1}

[ OK H Cancel ll Apply

Fig. 18 - OS design Property — Build Options
» Click to expand th€onfiguration Properties node on the left side of the screen.

» Click to high light theBuild Options node, a list of Build Options with check boxes are
shown on the Build options pane on the right si@lee following two build options are
selected by default:

- Enable eboot space in memory (IMGEBOOT=1)
- Enable KITL (no IMGNOKITL=1)

» For this exercise, none of the build option is meedUncheck any selected build option.

Note: The KITL connection is used to establish caotivity between the development
workstation and the SBC when the runtime imageoisrdoaded from the workstation
to the SBC.

When deploying a CE 6.0 OS runtime image generaigdKITL enabled on to the
SBC'’s local flash storage, the system will seamhtifie KITL connection during start
up and fails to boot.

In a later step, we will generate an image witif Kenabled, download the image to
the SBC and use remote tool to debug the imageimgron the SBC.

Click on the Apply button follow by the OK buttoa tlose the MyWinCE Property Pages
screen.

Customize the OS Design — The Registry

The registry plays a key role in controlling hove t6E 6.0 OS runtime behaves, loads driver,
application and more. Improper registry entrias cause series problem and can prevent the
system from loading.

In the earlier steps, we included the CoreCon_v&286 and AutoLaunch_v200_x86
components to the OS design. The CoreCon comp@aeeded to establish connectivity
between the Visual Studio (2005 & 2008) IDE and@fe6.0 target device, the SBC. To
accomplish this, the CoreCon executable, Conmantliexe, must be launched from the target
device when the CE 6.0 OS starts. The AutoLaunchponent is added to handle the tasks of
launching the CoreCon executable automatically wherCE 6.0 OS start. We need to
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configure proper registry entries for the AutoLainuility to perform the tasks and launch the
CoreCon executable.

Work through the following steps to enter the nsaegregistry entries to the OS design:

* From VS2005 IDE, click on the Solution Explorer.tab

» Expand theParameter Filesfolder.

* Expand thalCOP_VDX6326_60B: X86folder.

» Double click onProject.reg to open this registry file in the code editor womd

» On the code editor window’s lower left, click oretBource icon to view tHeroject.reg
registry file in source codes format.

» Scroll to the end of the Project.reg file and duel following entries, to launch the
CoreCon component when CE 6.0 starts:

[HKEY_LOCAL_MACHINE\Startup]
"Process1"="ConmanClient2.exe"
"Process1Delay"=dword:00001388 ; delay 5 seconds

In the earlier steps, we also included the RemagplBy application to the OS design. To utilize
the Remote Display application, we need to addstegentries for the AutoLaunch utility to
launch the Remote Display application when the QEJSS starts.

Add the following registry entries to the Projeegffile, to launch the Remote Display
application:

[HKEY_LOCAL_MACHINE\Startup]
"Process2"="cerdisp -c"
"Process2Delay"=dword:00002710 ; delay 10 seconds

With the registry entries added to launch the Core€mponent and Remote Display
application, the code editor window on the VS20DE& khould looks similar to Figure 19.

| ‘project.reg” | Start Page | - X

T P45 EL s o i fr= = 1 ad ¥ Eaghs b nd i a -~
; Let Start/Settings/Control Panel Auto Ezxpand

[HKEY LOCAL MACHINEM\Explorer]
"ExpandControlPanel"=dword:0

[HKEY LOCAL MACHINEAWindows CE Tools]
"Platform"="{6383714b-899d-4563-acbf-260a52619a03}"

[HEEY LOCAL MACHINE\Startup]
"Processl"="ConmanClient2.exe"
"ProcesslDelay"=dword: 00001388
"Process2"="cerdisp -c"
"ProcessZDelay"=dword: 00002710

)

<« [T 2 b

H RegEdit | ® Source |

Fig. 19 - VS2005 IDE Code editor window — Projesd.r

Other CE 6.0 Components

In addition to the components selected during tBed@sign wizard and the components
automatically included in the OS design by the @Sigh wizard, additional components from
the catalog can be included to the OS design taigeadditional function and features.

For example, the File Server component can be amdevide files and folders sharing over a
network connection. The FTP Server component eaadoled to provide remote file upload and
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download services. The RAS Server/PPTP Serveolfiiitg) component can be added to
provide inbound dialup network connection via teaa port.

Following is a list of the VDX-6326 SBC /O peripia¢s and the associated CE 6.0 device
drivers and support components.

VDX-6326 SBC's Peripherals Windows Embedded CE 6.0  Drivers & Support Components

ATAPI storage driver — This driver is provided by the Platform Builder, in the
component catalog.

IDE The ATAPI driver component in the ICOP_VDX6326_60B BSP, when selected,
enables the appropriate environment variables to include the ATAPI driver and
support library, provided by Platform Builder, to the OS design project.

R6040 Ethernet driver — This is a third party driver provided as part of the
R6040 Ethernet ICOP_VDX6326_60B BSP by ICOP, to support the R6040 Ethernet controller,
built-in with the Vortex86DX System-On-Chip.

Realtek-8139 Ethernet driver — This driver is provided by the Platform Builder, in
the component catalog.

The Realtek-8139 Ethernet driver component in the ICOP_VDX6326_60B BSP,
when selected, enables the appropriate environment variables to include the
Realtek RTL-8139 driver and support library, provided by Platform Builder, to the
OS design project.

Serial Port driver — This driver is provided by the Platform Builder, in the
component catalog.

The Serial Port driver components in the ICOP_VDX6326_60B BSP, when

Realtek-8100 Ethernet

Serial Ports selected, enable the appropriate environment variables to include the Com16550
serial port driver, provided by the Platform Builder, to the OS design project, and
configure the necessary registry entries to support each of the 4 serial ports.

SPI Flash driver — This is a third party driver provided as part of the
SPI Flash Storage ICOP_VDX6326_60B BSP by ICOP, to support the onboard 4MB SPI flash.
. USB Audio driver — This is a third party driver provided as part of the
USB Audio ICOP_VDX6326_60B BSP by ICOP, to support the USB audio controller.
. Z9s Display driver — This is a third party driver provided as part of the
Z9s display ICOP_VDX6326_60B BSP by ICOP, to support the Z9s display controller.
USB Ports (USB 2.0 Host) USB host drivers (Driver available from Platform Builder's component catalog)

ATAPI storage driver — This driver is provided by the Platform Builder, in the
component catalog.

CompactFlash*t The ATAPI driver component in the ICOP_VDX6326_60B BSP, when selected,
enables the appropriate environment variables to include the ATAPI driver and
support library, provided by Platform Builder, to the OS design project.

*1 The CompactFlash (CF) slot on SBC is link to the IDE interface, and does NOT support hot-swap. When a CF
card is plugged into the slot prior to power on, the system will detect and recognize the CF card as an IDE
storage device. When booting to CE 6.0, the CF card will shows up as “Hard Disk”.

The SBC used to develop the exercise for this gsidenfigured to boot from an IDE flash
attached to the SBC's 44-pin IDE interface. Thé& lllash emulates as an IDE storage device
and requires the ATAPI driver and FAT file systeomponent to function.

To learn more about each of the components onatatog, refer to the help document.

Generate CE 6.0 OS Runtime Image from the OS Design

After selecting all of the needed components fer@$s design, we can continue and build the
OS design to generate a CE 6.0 OS runtime image thhe OS design.

From the VS2005 IDE, seleBuild | Build Solution to start the build process.
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W0 MyWinCE - Microsoft Visual Studio . _ Q@\@Iﬂ;
File Edit View Project Build Debug Target Data Teels Window Community Help
SHP| 4 mE . b )
Device: CE Device - Bm S L
Seluticn E}ip\orer- éclu":‘\.on'l‘;"l_;,f\’\".” - .11 x® -:p;ojectreg" :Start page'f: -
= =
= % ?MINCE&UG . [HKEY LOCAL MACHINE\Windows CE Tools]
- g Favorites "Platform"="{8f088164-1907-42bf-baac-11178885c1df}"
=~ [ Parameter Files Tl
& [l JCOP VXG0 B 006t [HKEY LOCAL MACHINE\Startup]
) 3‘ SDKs v "Processl"="ConmanClient2.exe"
= (3 Subprojects T "ProcesalDelay"=dword: 00001388 =
E _m Autolaunch_v200_x86 (/| "Brocesg2"="gerdisp -c" b= |
[ j CoreCon_v200_x86 (c:.fwini_ ] "Process2Delay"=dword: 00002710
- (5] RegFlushApp (c/wincef00 — -
<[ TT— 3 < 0 =) 3
Ssolution E.. 3 Toolbor| @ Catzlog .. | B Regfdit | Source |
Output cax
Show output from:  Build 7| @ | 4 = | =
Starting Build: blddemn -g -
BLDDEMO: Generating OS5 Design Folders
BLDDEMO: Done Generating O Design Folders =
BLDDSMO: Generating OS Design Files to C:\WINCE&00\0S5Designs\MyHinCE\MyWinCE\Winces00\ICOP VDKX&326 §0B xB86\c
1.2
- ¥
A I .fl.l_ ] F
=] Output _:5 Error List
Build started.., Ll tn7 Coll Chi INS

Fig. 20 - VS2005 IDE — OS design being built.

Depending on the speed and performance of the @@weint workstation, the build process may
take anywhere from 15 minutes to well over 30 nesut

During the build process, the output tab on the @52IDE displays compilation activities, as
shown in Figure 20.

Important Note:

Don't use the Build and Sysgen”and ‘Rebuild and Clean Sysgen’options. When one of these
options is executed, it will delete some of thedninfiles that you don’t have the source codes to
rebuild. The only way to recover is to reinstatform Builder. While these build options are
needed by some developer, they are dangerous tetredoper who does not need them.

It's recommended to remove these two build optittnavoid accidently clicking on them.
Work through the following steps to remove these twild options from the menu:
- From VS2005 IDE, seleckools | Customize...to bring up the Customize dialog.

- With the Customize dialog open, from the VS2005 JBEck and hold theuild | Advanced
Build Commands | Build and Sysgeroption and drag it out to an empty space on the
VS2005 IDE to remove it from the menu.

- Repeat the above step to remdduld | Advanced Build Commands | Rebuild and Clean
Sysgenfrom the menu.
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Build Complete — CE 6.0 OS Image Generated

When the build process is completed, the VS20053bd&ild look similar to the screen, as
shown in Figure 21.

o MyWinCE - Microsoft Visual Studio S e
i Er A - = - - . .
File Edit View Project Build Debug Target Data Tools Window Community Help.
@ Eida Ha - ; 1| b ICOPVDX632 ~ Platform Bisilder ( TGTCPL ~ | [# &
Device: CE Device -0 & | L
Catalog Items View + & %! ~projectreg StartPage| > X
] Fitter ~| |} | Remote display - |
-

| o[ 1COP_VDX6326 60B: X86 = |

3 [HEREY LOCAL MACHINE\Windows CE Tools]
@-[#] ATAPI(IDE) Storage Dr = .

H g "Platform"="{8f088164-1907-42bf-baac-11178885c1df}"
Hive-based registry sujl |

- [¥] RGD4O Ethernet driver [{HKEY LOCAL MACHINE\Startup]

+ [ RAM Size "Processi"="ConmanClient2.exe" 8
- [[] Realtek-8139 Ethernet: "ProcessiDelay™=dword: 00001388 =|
-3 Serial Port "Process2"="cerdisp —c"

. [#] SPIFlash driver "Process2Delay"=dword: 00002710

R W = i

7P il 3 | [ i | 3

ﬁi‘iclut‘:n EXs '}{'Tc:i'r:cxi@Cataloglta... & RegEdit i’,[“—"‘ﬂ%p‘l{cai:!
Outpit T
Show output from:  Build T | V',J _}, =X =
1 Filel(s) 15,835,551 bytes =
0 Dir(s) 141,873,250,048 bytes free

BLDDEMO: MyWinCE build complete.

MyWinCE - 0 erroris), 19 warningis)
Build: 1 succeeded or up-to-date, 0 failed, 0 skipped

< T 13
=l Qutput % Error List
Ready Ln 1762 Coll Chi INS

Fig. 21 - VS2005 IDE - Build completed
The Output tab on the VS2005 IDE shows the resaifh fthe build process.

When the build process ended with 1 or more ethmr,build process failed and will not generate
an OS runtime image file.

When the build process ended with warnings andautlerror, the build process is completed
with an OS runtime image file generated. The nundbevarning may vary depending on the
selected components and installed QFE. In gen#ralwvarnings are non critical and do not
impact system function and can be ignored.

As part of a good engineering practice, it's goodjo through the warning messages to identify
potential problem.

During the build process, files are copied and geged in the following build release
directories:

» For OS design configured to generate an imageboglenode:
\WINCE600\OSDesigns\MyWinCE\MyWinCE\ReIDINICOP_VDX  6326_60B_x86_Debug

» For OS design configured to generate an imagdéase mode:
\WINCE600\OSDesigns\MyWinCE\MyWIinCE\ReIDINICOP_VDX  6326_60B_x86_Release

Searching the above directories, with a successiild, there should beK.BIN file, which is
the CE 6.0 OS runtime image file.

In the next section, we will cover connecting th82005 development workstation to the target
device to download and launch the image built is slection onto the target device, using the
VDX-6326 SBC as the target device.
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Part 7 — Download OS Image to Target Device

Preparing the Development Workstation and VDX-6326  SBC

There are different methods to establish connagtand download the CE 6.0 OS runtime
image from the development workstation to the tadgeice, through an Ethernet interface,
serial port, USB or JTAG interface.

For the VDX-6326 SBC, Ethernet is used as the pyrirderface to establish connectivity to the
development workstation. For the exercise in gliisle, both the development workstation and
the SBC are attached to the same Local Area NetwithkDHCP service to provide IP address
dynamically.

It's possible to establish connectivity using a &bArea Network without DHCP service, with
static IP addresses.

Please refer to Appendix A and B for more informatabout connectivity options between the
SBC and development workstation.

If you experience problem establishing connectitisable the firewall on the development
workstation. The firewall may be blocking the cestion.

The SBC that comes with the Vortex86DX-SPARK hanawlt includes an IDE bootable flash
storage, configured to boot to DOS using FAT fijestem. The following software components
are preconfigured on the IDE flash storage:

* Autoexec.bat

This is the startup batch file for the DOS opeigtgstem, and is executed each time the operatsigra
is launched.

» Config.sys

This is the startup configuration file for the DOBerating system.

* Eboot.bin
This is the Ethernet boot loader, needed to establnnectivity between the development workstadiah
the target device to download CE 6.0 OS runtimegerfaom the development workstation. The Eboot.bin
Ethernet boot loader needs to be launched by anbtiot loader.

» Loadcepc.exe
This is the DOS boot loader, used for developmem@se. The Loadcepc boot loader can launch CE 6.0
OS runtime image stored on the target device’'d stoaiage, NK.bin. It's also used to launch the
Eboot.bin Ethernet boot loader to establish conviegcivith the development workstation and broadcas
bootme request to download the CE 6.0 OS runtinagéxfrom the development workstation.

* NK.bin
This is a CE 6.0 OS runtime image.
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After power up, the VDX-6326 SBC boot to DOS andhlehes a selection menu with the
following options:

1. Load OS image with from local storage

2. Load OS image from development station with DHCRise

3. Load OS image from development station with St#i¢92.168.2.232
4. Clean Boot (no commands)

We will use option 2, Load OS image from developtrgtation with DHCP service, for the
exercise in this guide.
Development Station with static IP address:

If you are working in an environment without DHCé&gice, using option 3 and configure your
development machine with a proper static IP addrdd$s following is the recommended static
IP configuration for the development workstation:

IP Address: 192.168.2.132
Subnet mask: 255.255.255.0

Configure Target Device Connectivity Options

The image generated from the previous sessiorady/r® be downloaded to the target device.
Before the download can take place, we need tblkedtaconnectivity between the target device
and the development workstation to accomplishdbk.t

From VS2005 IDE, seledtarget | Connectivity Options...to bring up thérarget Device
Connectivity Options screen, as shown in Figure 22.

@ Target Device Connectivity Options
Device Configuration
Add Device Target Device:
Delete Device £E Deince “'—i
Download:
Service Configuration | Bthemet _v_{ Seftings
Kernel Service Map (VDXB6333 )
| Core Service Settings
‘ Transport
Service Status 1Eihemet j ol
(VDX86833)
Debugger:
]KdStub j Settings
{ Prompt On Emor )
Apply ‘ Close ‘ Help |
Fig. 22 - Target Device Connectivity Options

A connection can be establish by modifying the def@aE Devicesettings.

However, when working with multiple devices, it'slpful to create unique device profile for the
target device. The unique device profile establisfor each target device can help save time
during the development process.

Work through the following steps to create a deieenectivity profile for the VDX-6326 SBC,
and use VDX6326Target as the name for this profile.
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Add New Target Device Profile

From theTarget Device Connectivity Optionsscreen, click on Add Device to bring up the
screen to add a new target device profile as showigure 23.

#) Target Device Connectivity Options oS
Device Configuration K e s v e
B [VOXE326 Target
Delete Device
Associated OS Design/SDK (Opticnal) :
ifnone} LI

Service Configuration
Kernel Service Map

Core Service Settings

Service Status

add | Close | Help

Fig. 23 - Target Device Connectivity Options — Atlv device

* EnterVDX6326Targetas the new target device

» Click on theAdd button to continue

» SelectEthernet for theDownload andTransport options
» SelectkdStub for theDebuggeroption

Establish Connectivity with the SBC

To establish connectivity between the developmerkstation and SBC using the
VDX6326Target device profile, from thiearget Device Connectivity Optionsscreen, clicks on
the top mosBettingsbuttons, to bring up thEthernet Download Settingsscreen, as shown in

Figure 24.
@ Ethernet Download Settings

Target device boot name:

JI =l
1P address:  0.0.0.0
Bootloader: 0.0

Active target devices:

TFTP block size in bytes:

512 Restaore

Fig. 24 - Ethernet Download Settings
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Apply power to the VDX-6326 SBC. The SBC is prefogured to boot to DOS and launch a
selection menu with multiple options, as showniguFe 25.

Microsoft Windows 98 Startup Menu

1. Load O3 lo

3. Load 03 im lopnent with Static IP 192.168.2.232
. Clean Boot (no commands)

Enter a choice: 2

F5=5afe node Shift+F5=Command prompt Shift+F8=Step-by-step confirmation [H]

Fig. 25 - DOS selection menu from the SBC

Option 1: Load OS image from local storage.

Option 2: Load OS image from development statiotih\@RHCP service

Option 3: Load OS image from development statioth \Bitatic IP 192.168.2.232
Option 4: Clean Boot (no commands)

When option 1 is selected, the system launched®lthéin OS image file from local storage.

When option 2 is selected, the system launches Hhinprequest IP address available DHCP
server and sent request to download OS image friatfioPm Builder development station.

When option 3 is selected, the system launches Hiiaawvith static IP address (192.168.2.232)
and sent request to download OS image from PlatBuiider development station.

When option 4 is selected, the system boot to th&Bommand line.

For the setup where the development workstationSB@ are connected to the same LAN with
DHCP service, select option 2 to download the matimage from the development
workstation.

2. Load OS image from development station with DHC P service.

For the setup where the development workstationSB1d are connected to the same LAN
without DHCP service, select option 3.

3. Load OS image from development station with Sta tic IP 192.168.2.232
When connecting the SBC to the development staiging a cross-over Ethernet cable,

configure the development station’s IP addresso®.168.2.132, with subnet mask set to
255.255.255.0, and use option 3 to send requestdanloading the OS image.
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The development workstation and SBC used to dewbl®exercises for this jump start guide
are both connected to the same local LAN with DH€Rice, and use option 2 to download
runtime image from the development workstation.

When option 2 is selected, the SBC launches thedagzc.exe executable, a DOS boot loader
with the following command line parameters to ldutiee Ethernet boot loader, eboot.bin:
loadcepc /C:1 /e:%NET_IOBASE%:%NET_IRQ%:%NET_IP% eb  oot.bin

The eboot.bin is an Ethernet boot loader. Whendaed by the Loadcepc.exe boot loader, it
sends a request to the DHCP server to acquire address and sends a bootme message to the
Platform Builder development workstation to iniidhe download process.

After receiving the bootme message from the SBE SBC’s device ID will shows up on the
Active target devices list on tligthernet Download Settingsscreen, as shown in Figure 26.

o Ethernet Download Settings l&]

Target device boot name:

| vDxas52097 |
1P address: 192,168, 10. 104
Bootloader: 3.7

Active target devices:

TFTF blodk size in bytes:

512 Restore
K | Cancel |
Fig. 26 - Ethernet Download Settings

» Click and highlight the device ID listed in tie&tive Deviceswindow.
» Click Ok to continue.

In the environment where there are multiple tadgtice connected to the same network
segment booting up at the same time, there maywgpte device IDs listed in the Active
Devices windows. To identify the SBC you are warkiwith, make sure it's the only one
booting and sending the bootme request.

On theTarget Device Connectivity Optionsscreen, click o\pply button follow by theClose
button to save the settings and closeTtasget Device Connectivity Optionsscreen.

Downloading OS Runtime Image to the VDX-6326 SBC

You are now ready to download the CE 6.0 OS runtimage, generated from the OS design
during the earlier steps, to the SBC. From VS2MI5 seleciTarget | Attach Deviceto initiate
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the download process and bring up tB®Wnload Runtime Image to VDX6326Target
screen, as shown in Figure 27.

| # Download Runtime Image to VDX6326Target S=HECTH X

Waiting to receive a download request...

Estimated time left: WWatting for BOOTME from VDX6326 Target
Download through: Ethemet
Transfer rate: 0 KB/sec

[] Close this dizlog box when download completes

[ Close ][ Cancel ]

-

Fig. 27 - Download Runtime Image / waiting for boet request

At this point, if the SBC is still sending the bow message, the download will start briefly.
Otherwise, you need to reset the SBC and selecaime option from the DOS selection menu
again.

After the eboot.bin Ethernet boot loader is laurtthg the Loadcepc.exe boot loader, it
broadcasts the bootme messages to the CE 6.0 itaBfoilder development IDE repeatedly, and
stop the broadcast after about two minutes.

After SBC sends the bootme request and establistraakctivity with the development
workstation, you will see activities on tB®wnload Runtime Imagescreen, showing the CE
6.0 OS image being downloaded to the SBC, as slmowigure 28.

& Downloaded 48% of Runtime Image to VDX6326Tar... sl (= i el

Downloading:  CANWINCEEDRDWD S Designs My WinCEMWWInCERel Dirt

Estimated time left: 18 sec (9.7 MB of 18.9 MB copied)
Download through: Ethemet
Transfer rate: 526 KB/sec

[] Close this dizlog box when download completes

[ Close ][ Cancel ]

o

Fig. 28 - Download Runtime Image / downloading

After the image download process is completed SBB€ will launch the CE 6.0 runtime image it
just received. Be patient... It takes a few momémtshe image to come up.

When the Windows CE screen is displayed on videnitog it's an indication the booting
process is completed, as shown in Figure 29.
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EE Windows Embedded C

Powered by Vortex86DX - www.vortex86i

s | [ 0]
Fig. 29 - Windows Embedded CE 6.0 desktop runnimthe VDX-6326 SBC

Deploy the CE 6.0 OS Image to the VDX-6326 SBC

In the previous step, when the CE 6.0 image is doaded and launched on the SBC, the image
is placed directly to the SBC’s system memory (RAYl is not saved to the local storage.
After the SBC gone through power reset, the imajenat remain. To deploy a CE 6.0 OS
image onto the SBC’s local storage, you need cardighe local storage with an appropriate
bootloader and place a copy the OS imageNtKin file, to SBC’s local flash storage.

TheNK.bin runtime image file is generated from the OS desighe following directory:
C:\WINCE600\0SDesigns\MyWinCE\MyWinCE\RelDINICOP_V DX6326_60B_x86_Release

There are multiple methods to copy the CE 6.0 intagbe SBC’s local storage.

1. Use a USB bootable flash storage.
The VDX-6326 SBC can be configured to boot from k8B bootable storage device. Refer to Appendix
E for setup information.

Using a USB bootable flash storage, copy the CEXs0mage fileNK.bin, from
\WinCE600\OSDesigns\MyWinCE\MyWinCE\RelDinNICOP_¥B26_60B_x86_Relead&ectory to the
USB bootable flash storage. Boot the SBC withWls8 bootable flash storage and copy the NK.bintéle
the SBC IDE flash storage’s root directory (oveitten the existindNK.bin file).

2. Place theNK.bin image file, from the development workstation, tshared network file
directory. With the CE 6.0 OS image downloadeth®oSBC from the development
workstation running, copy thgK.bin image from a shared network file directory to the
root of the SBC’s file system or “Hard Disk” foldever writing the existing Nk.bin file.

The VDX-6326 SBC comes with the jump start kit antigured with DOS and the
Loadcepc.exe boot loader for development purpose.

To deploy CE 6.0 OS runtime image to the targeiaefor distribution, you need to configure
the target device’s storage with the appropridtedystem and boot loader to launch the
runtime image and copy the CE 6.0 OS runtime intagée file system.
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When deploying a CE 6.0 device for distributiomleglicated boot loader is needed to launch the
CE OS runtime image from the target device’s |lstatage.

The BIOSLoader is provided as part of the publidesancluding the source code, which you
can modify and use as the boot loader for the fimatuct. The BIOSLoader is provided in the
following folder:

- \WINCEG600\Platform\CEPC\SRC\Bootloader\BIOSLorade

The DOS operating system and Loadcepc boot logutevided as part of this jump start kit, are
used for development purpose only and not for idistion.

Unless you are planning to configure the SBC tacfiom in distribution mode, do not configure
the SBC's internal IDE flash storage with BIOSLoad®oing so will wipe out the existing
DOS operating system and preconfigured files.

Once the DOS operating system and preconfigured fire wiped out or damaged, you need to
boot SBC to DOS using an USB floppy or USB flasbrage and recover the image manually,
by formatting the SBC’s internal IDE flash to baotDOS and copy the original files from the
jump start kit CD-ROM.

Refer to Appendix-I to recover files from the jursgart kit CD-ROM.
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Part 8 — Windows Embedded CE 6.0 SDK

In the previous steps, we worked through the siepseate, customize a CE 6.0 OS design,
generated OS runtime image from the OS design amtldaded the runtime image to the target
device. In this section, we will work through thteps to create and configure a SDK for the OS
design, which is needed to develop applicationgi$fisual Studio 2005 or 2008.

Create and Configure Windows Embedded CE 6.0 SDK

From VS2005 IDE, sele€roject | Add New SDK...to bring up thesDK Property Pages
screen, as shown in Figure 30.
SDK1 Property Pages (7 [

.- General | SDK Name:
Install VDX6326_WINCESDD_SDK

. License Terms
£ Product Name:

. Readme
Windows Embedded CE 6 0 SDK for VOX-6326 SBC

- CPU Farmilies
i Development Languages Prodiict Version:

.. Additional Folders Mo |1 Minor: 0 Buid: O
“ Emulation

Compary Name:
ICOP Technelogy Inc.

Company Website:
http: /A icoptech.com

[ ok ][ cencal || .Apply.

Fig. 30 - SDK Property Page
» EnterVDX6326_WINCE600_SDKas the name for the SDK
* Fill in the company name and company website inéiiom

* On the left side 06DK Property Page click onlinstall and enter path and file name for
the MSI file on the right side. Use the defaulthpand enter
VDX6326_WINCE600_SDK.msias the file name, as shown in Figure 31.

SDK1 Property Pages -9 [t

" Gemeal | MSiFolderPah -
L CAWINCEGDONOS Designs \Wy WinCE My WinCE\S DKs\SDKT\MS1 s
0

B M Fle Name:

- 96

£ CPU Faiies VOX6326_WINCESOD_SDK msi

- Development Languages e

. Additional Falders e

* Emulaticn g &

[ox ][ conca | [ feair

Fig. 31 - SDK Property Page
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* Onthe left side 08DK Property Page click on Development Languages and select
both theNative development supportandManaged development supportheck box

on the right, as shown in Figure.32

VDX6326 WINCEG00_SDK Property Pages ¥ '1 . .5 [t
Gerietal Select the development languages that you wart your SDK to suppot
- Install
- License Terms [7] ative development suppart
- Readme
| CRU Families Pitfom-speciic macro (ptionsl)
[B Development Longusges
- Additional Folders
i Managed develapmert support I
L
[0k [ cancel ][ omy
=
Fig. 32 - SDK Property Page

» Click on theApply button and then th@K button to complete the Add New SDK

process.

To make changes to the SDK before building, fron2®& IDE, select th8olution tab, expand
the SDKs folder, right click onvDX6326_WINCE600_SDKand selecProperties to bring up

the SDK Property Pages as shown in Figure 33.

File Edit View Project Build Debug Target Tools

—— = S 2 F : ]
o M lee T v N IR N B S

Window Community Help

I E - - e b ICOP_VDX632 ~ Platform Builder (TGTCPL = | [# =
B & G| ool | 5 L &t & et =i - Hr
St il & Iz
Device: CE Device - %m
g_‘“-i“?mﬁ_‘ﬁmhmm‘_ - Sofution ' -.m ““'5[:;: I_,/’F'm)'ect.r‘??"u_‘:E-?b_a{}?:_'3-?&9-j i
= 5 | [HKEY LOCRL MACHINE\Comm\Redir]
E | ; Expose \NETWORK dir for mapped resour * f

m Solution "MyWinCE' (1 project)
= @ MyWinCE

- & C/WINCES00

: i:g Favaorites

1 Parameter Files

3 ICOP_VDX6326_60B: K36 (Active)
SDKs

[E]] VDi6326 WINCEGDD_SDK|

Subprojects Build £l IF BSP DISPLAY MQ200 !
5] Autolaunch_v200_xB86 (T vautolaung E implemented. GWES: restores
CoreCon_v300_x86 {C:/W # Remove recon_v20( ma I
i=H RegFlushApp (C:MNCBIE% Properties ! app;’sourci | a OAL must deal with saving/invalida: s
o 1 I Il ] v

"RegisterFS5Root"=dword:1l

; Set memory thresholds for Hibernmate
{HK_EY_LOCAL_MACBINE\SYSTEM\HibEmatE] ‘
"Bytes"=dword: 20000
"Pages"=dword: 28

@ Solution Explorer ‘}9;‘ Toolbox @ Catalog Items View

| B Regedit [ source |

Dutput
Show output from:  Windows CE Debug -

[Z] Output T:ﬁ Error List

Ready

Fig. 33 - VS2005 IDE / Edit SDK
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Build Windows Embedded CE 6.0 SDK

To build and generate the SDK installation fildeseBuild | Build All SDKs... from the
VS2005 IDE.

It's possible to build and generate the SDK inataidh file with the following steps.
* From VS2005 IDE, select tH&olution tab, expand th8DKs folder, right click on
VDX6326_WINCE600 SDKand selecBuild

After the build process is completed, the SDK wité file, VDX6326_WINCE600_SDK.msj
is generated in the following folder.

\WINCE600\OSDesigns\MyWinCE\MyWinCE\SDKsS\SDK1\MSI \

Install this SDK to the Visual Studio developmemristation to development CE 6.0
application for the VDX-6326 SBC.
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Part 9 — Managed Code Application with Visual Studi o
2005

VS2005 and VS2008 can be used to develop nativeraméged code applications for CE 6.0.
Notes: Steps to develop Managed code applicatiomgiéS2008 are similar to VS2005.

In this section, we will cover the following:

» Develop a C# managed code application using VS2005.
» Establish connectivity between the development station and SBC using CoreCon.
» Download the application to the SBC for testing detlug.

You can use similar steps to develop applicatiaih WiS2008.

A managed code application with Visual Studio 2@8@&rcise is provided on Appendix M,
toward the end of this guide.

Project files for the VS2005 and VS2008 manageceacexkrcises are provided in the
\Application Sample\ folder on the jump start CD.

Step 1: Create a New Visual Studio 2005 C# Project

Launch VS2005, sele€ile | New | Projectfrom the VS2005 IDE to launch the New Project
wizard, as shown in Figure 34.

= = m—
New Project [ =
Templates: =
igence Projects ~ | Visual Studic installed templates |
|28 Device Application B Class Library
ITc
¥ Control Library ¥ Console Application
| @ Empty Project
My Templates
= || search Online Templates...
_. Pocket PC 2003
* Windows Mobile  Profe:
n
Database
Starter Kits
Remote Tools Framework  ~
K — 5
A project for creating a NET Compact Framewark 2.0 forms application far Windows CE 5.0 and later
Neme: VS2005_HelloWorld
Location: CiLab ~ | Browse.
Solution Name: V52005_HelloWorld ] Create directory for solution

Fig. 34 - VS2005 IDE / New C# managed code Project

On the left hand side, expand the “\Other Languaigisal C#\Smart Device\” folder to select
“Windows CE 5.0” project type. On the right sidetlee screen, select “Device Application”,
enter “VS2005_HelloWorld” as the project name alickdOK to continue.

The new project wizard will generate the initiabject files, which include a blank form. Let’s
add some simple code to the application.

* Resize the Forml to a smaller size (320x240) toeniiagasy to see the application when
deploy on the CE 6.0 target device.
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* Remove the mainMenul component placed onto Fornthéwizard.

» Change the Form caption to “CE 6.0 Jump Start Kd##Example”.

* Add a text-box to Form1 and change the name tdiedhdWorld, clear the content in the
text-box and place the text-box to the center ofilo

* Add a button to Form1, change the name to buttdoMé&rld and change the text on the
button’s caption to “Hello World” and place the tmut to the center of Form1, just below
the textHelloWorld text-box

Add the following code to the “buttonHelloWorld_€K" event.

textHelloWorld. Text = "Hello World!";
textHelloWorld.Text = "2nd Hello World!";
textHelloWorld.Text = "3rd Hello World!";
textHelloWorld.Text = "Last Hello World!";

VS2005 IDE screen should look similar to the foliogscreen shot, as shown in Figure 35.

(05 V52005 HelloWerld - Micresoft Visual .Sf%dl‘z.-_I [P
File Edit View Project Build Debug Target Data Tools Window Community Help
A-E-Ehd s S 4 b Debug - Any CPU - i
; i 3 e I &g ; eBox3310A_WINCEGO0_SDK :86 De »
Device ¥ (o] E
Solution Explerer-Sol.. » & X /?orml.c;*'- farml.(s lpﬁig,ﬁ*;'sgrg pagg' ~ X || Properties * 3 x
BlHEEE " T = o
= PEEES TR AT [ | | buttonHelloWorld System Windows f
[2 Solution 'V52005_HelloWorld =) E/ =
B |mE|Z i) | &
- 47 V52005_HelloWorld =
B Tablndex 1 -
- [ Properties
"o References ‘ | = TabStop True
= Eorml.cs Visible True
| 4] Forml.Designer.cs | 5 Bl Data
| H '] Forml.resx o Hello World E 4 (DataBindings)
L. %) Program.cs T = Tag
El Design
(Narme) buttonHelloWorl
GenerateMembel True
Locked False
P i v || Modifiers Private =
cl5olut... |32 Tool.. [@ Catal., | 4 [ i ] i Bl Layout
Output e Anchor Top, Left
Show output from: Refact D toe
SR NONE RoAc | @ Location 65,100
ellnﬂotld:\F: = (41,18) - update « Size 191,20 2
elloWorld\Forml.Designer.cs(42,18) : update i
elloWorld\Forml Designer.ecs(50,36): update = || (Name)
4 = L | E Indicates the name used in code to
(=] Output | Error List identify the object.
Ready Ln12 Col 54 Ch54 NS

Fig. 35 - VS2005 IDE / C# example

From the VS2005 IDE, seleBuild | Build Solution to compile and generate executable binary
for the project.

Step 2: Preparing SBC to Connect to Visual Studio 2005 IDE

To perform this portion of the exercise, CE 6.0g@aaonfigured and built during the previous
sections of this guide must be downloaded and nghon the SBC, and the
VDX6326_WINCEG600_SDK must be installed to the depahent workstation.

CoreCon is used to establish connectivity betwberSBC and development workstation’s
VS2005 IDE.
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To establish CoreCon connectivity, the followin@éreCon files need to be copied to the
“\Windows” folder on SBC:

» Clientshutdown.exe
¢ ConmanClient2.exe
* CMaccept.exe
» eDbgTL.dll
* TcpConnectionA.dll
These files are installed to the following diregton the VS2005 development workstation, as

part of the VS2005 installation:
\Program Files\Common Files\Microsoft Shared\CoreCo n\1.0\Target\wce400\

CoreCon components supporting different type otessors are provided. There are multiple
sub folders under the above directory, with nanreesponding to supported processor.
CoreCon files supporting the VDX-6326 SBC, builtwx86 CPU, are in the \x86 sub folder.

There are different versions of CoreCon files, alisd to the development workstation as part
of the Visual Studio 2005 and Visual Studio 2008tatlation.

CE 6.0 runtime image built with a different versiohCoreCon files from the version on the
development workstation will not be able to estsiblconnectivity with the development
workstation.

In the earlier section, during the customizing @Sigh steps, the CoreCon_v200_x86
component is added to the OS design. By addimsgcthinponent, the same version of CoreCon
files, installed to the development workstatiorpag of the Visual Studio installation, are
included in the OS design and compiled as pat®fGE 6.0 OS runtime image generated from
the OS design.

To establish connectivity between the developmerkstation’s VS2005 IDE and the SBC, we
need to know the SBC’s IP address. Work throughfahowing steps to find the IP address for
the SBC:

» With CE 6.0 running on the SBC, click &tart | Run from CE 6.0 desktop with the
CMD command to open a console command window, as shofigure 36.
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=7 e o of a program, folder, o
L7 coment, and Windows wil spen 1 for vau.

“Oper: ,Icmd El

[ ok || cancel |[growse...|

s | IEEE
Fig. 36 - CE 6.0 desktop — Launching the CMD comdhan

* From within the console command window, typ€onfig to show the IP address for the
SBC, as shown in Figure 37.

B
[Ethernst adapter [PCI\RGOQDI]E
Sataais Gacsvay .+ iof 161 254
e |
, [
& Start Ecgmr'ﬁanq Prompt I@A, 233 PM
Fig. 37 - CE 6.0 console command window showingEhaddress information

Now that we have the IP address for the SBC, hatige to VS2005 IDE to configure device
settings. In order for this to work, both the V83@levelopment workstation and SBC must
be connected to the same LAN segment and acquielEhaddress from the same DHCP
server.

From the VS2005 IDE, set the target deviceM®X6326_WINCE600_SDK x86 Devicg
as shown in Figure 38.
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W5 Y52005_HelloWorld - Microseft Visual Studio

A-SH @ % RE[Y

File Edit View Project Build Debug Target Data Format Tools Window Community Help

&

1| B Debug - Any CPU |
| % [¢Box3310A WINCES00_SDK 186 De|+

eBoxPhidgetSDK x86 Device
Pocket PC 2003 Device

S;FbtioniE;;lore; ol v B X
B HPEEEA

lution 'V52005_HelloWorld
| = @ VS2005 HelloWorld
Properties

References
=] Forml.cs

_orry_x}._psl"'r-orml.s [Design]’f

e Pocket PC 2003 SE Square VGA Emulator
CE 6.0 Jump Start Kit — C¥ Example Pocket PC 2003 SE VGA Emulator

_|Pocket PC 2003 SE Emulator =
Pocket PC 2003 SE Square Emulator |

USA Windows Mobile 5.0 Pocket PC R2 Emulator
USA Windows Mobile 5.0 Pocket PC R2 Square Emulator
USAWindos i Sma ne R2 QVGA Emulator

:3 Program.cs | VortexB6DX_60D5_WINCEG00_SDK 86 Device =
- Autovalidate Er TEFoc] -
lelfo World : [=
| < I ContextMenu (nene)
Enabled True
ToolBar (none)
El Data
a il (DataBindings)
ehl ii | R ol 7
3 Solut... |35 700 |y Catal... [0 I I v Bl Design
bu‘rput LR (Mame) Form1
Show output from:  Windows CE Debug - = | &= LTl Yeetpag
Language (Default)
il Localizable False i
T Text
ad _ P | [ Fhotext contdned indhe contrak
[ Output |5 Eror List

Ready

Fig. 38 - VS2005 IDE / select target device

From VS2005 IDE, seledtools | Options...to bring up the following configuration screen,
as shown in Figure 39.

Options

A==

| Environment
1&)- Projects and Selutiens

i)+ Seurce Centrol

- Text Editor

i) Business Intelligence Designers
il Database Tools

1 Debugging

) Device Tools

General

Devices

i Form Factors
| HTML Designer
] Platform Builder for CE
§1 Windows Forms Designer

Show devices for platform:

[Windows CE

Devices:
Windows CE Device

‘

Delete

Default device:

VDX6326_WINCEBO0_SDK %86 Device

Fig. 39 -

VS2005 Tools Options

* On the left, click to expand thH2evice Toolsnode and sele@evices
* Onthe right, seled¥DX6326_WINCE600_SDKfrom the list of available platform

in theShow devices for platformcombo text box, as shown in Figure 40.
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=

Options y

) Ervironment Show devices for platform:

BoxPhidgetSDK
| €Box3310A_WINCES00_SDK
Vorted6DX_SOK
V/DX6326 WINCESOD SDK.

&t Projects and Solutions =
Il | & source Control lxvu' : ;“ s i
atforms
i Tt Bt Pocket PC 2003
& Business Intelligence Designers Sinaitphar= 2003
+} Database Tools Platform Builder
o Debugging Windows CE
- Dk Toels Windows Mobile 5.0 Pocket PC SDK
Garissal Windows Mobile 5.0 Smartphone SDK
Windows Mobile 6 Standard SDK
I Dfuces Windows Mobile § Professional SDK
- Form Factors WDX6354_WINCEGO0_SDK_60DH
1 HTML Designer Box3300_WINCE00_SDK
- Platform Builder for CE Feutmtin ChONS WINGERRE SOk
& Windows Forms Desi show b0l WINCEbOO S0k
3 gner

Rename..

Delete

Fig. 40 - VS2005 Tools Options

» Click on theProperties button to bring upyDX6326_WINCEG600 x86Device
Properties setting screen, as shown in Figure 41.

VDX6326_WINCES00_SDK x86 Device Properties

T

Default output location on device:

Transport:

[TCP Connect Transport

3 |

Configure...

Bootstrapper:

v]'

[ActiveSync Startup Provider

[¥] Detect when device is disconnected

Cenfigure..

[ ok

J

Cancel ]

% s

Fig. 41 -

VDX6326_WINCE600 x86 Device properties

» Click on theConfigure button to bring ugconfigure TCP/IP Transport screen.

» SelectUse specific IP addresand enter IP address for the SBC, as shown in

Figure 42.

Configure TCP/IP Transport

@ §§ B!

[ Use fixed port number: | 5655
Device IP address

(7) Obtain an IP address automatically using ActiveSync

@ Use specific IP address:

192168.1.79

=

J|

Cancel l

S

=

Fig. 42 -
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» Click theOK button to save device IP address setting.

* Click theOK button on th&/DX6326_WINCE600_SDK x86 Device Properties
screen to close the screen.

» Click theOK button on théptions screen to close the screen.

Step 3: Connecting SBC to Visual Studio 2005 IDE u  sing CoreCon

To initiate connectivity between the developmentkstation’s VS2005 IDE and SBC using
CoreCon, we need to launch f@ienmanClient2.exeandcMaccept.exeCoreCon components
from the SBC, with CE 6.0 running. This is a cunsbene process and has to perform at least
once for each time the SBC reset power.

To make it easier to establish CoreCon connectidtyeCon files were added to the OS design
and included to the OS runtime image. During austng the OS design step, we added the
CoreCon_v200_x86 component, AutoLaunch_v200_x86pcmant and entered registry entries
to launch the CoreCon component automatically wherCE 6.0 OS starts.

The CoreCon_v200_x86 component is used for devedopmpurpose and should not be included
in the release image, and should be removed freninilage intended for distribution.

With the CoreCon_v200_x86 and AutoLaunch_v200 x@6monents already included in the
OS runtime image, along with the registry configte launch CoreCon automatically when the
CE 6.0 OS starts, tf@onmanclient2.exeexecutable is launched automatically each tim&x8e
runtime image starts.

The following registry entries were added to the @Sign by the CoreCon_v200_x86

component, to override system security and enableCon connectivity to be established
without the need to launch tledlaccept.exeexecutable:

[HKEY_LOCAL_MACHINE\System]
"CoreConOverrideSecurity"=dword:1

Without the above registry, in addition to Conmaie€i2.exe, you need to launch cMaccept.exe
executable to establish CoreCon connectivity.

The cMaccept.exe executable needs to launch atiem@nClient2.exe. When executed, the
cMaccept.exe disables the system security tempdecaegtablish CoreCon connectivity, and will
time-out in 3 minutes. If CoreCon connectivitynigt established within 3 minutes, you need to
launch cMaccept.exe again to establish CoreConextnuity.

With ConmanClient2.exe automatically launched wtenCE 6.0 OS runtime starts, work
through the following steps to establish CoreCameativity between the development
workstation’s VS2005 IDE to the SBC:

* From VS2005 IDE, seledtools | Connect to device..and select
VDX6326_WINCE600 SDKfrom the list of available devices, and click be t
Connectbutton, as shown in Figure 43.
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Connect to Device I M

To connect to a physical device or launch an emulator irmage, select a
platform, then choose a device below.

Platform:
Windows CE x|
Devices:

Pocket PC 2003 SE Square Emulator -
Pocket PC 2003 5E Square YGA Emulator

Pocket PC 2003 SE YGA Emulator

USA Windows Mobile 5.0 Pocket PC R2 Emulator I"'
USA Windows Mobile 5.0 Pocket PC R2 Square Emulator

USA Windows Mobile 5.0 Smartphone B2 QWGA Emulator |
VDX6326 WINCEG0D SDKC 86 Deviee
VDX5354_WIMCEGD0_SDK_B0DH 86 Device
VortexB6DX_60D5_WINCES00_SDK x86 Device

VortexB6DX_SDK x86 Device

Windows CE Device ¥

"

Fig. 43 - Connect to Device (SBC)

When CoreCon connectivity is established, the Cotimg dialog box will display
Connection succeeded to indicate a successful ciangas shown in Figure 44.

™ N
Connecting... @I&J

L
To 'VDX6326_WINCES0D SDK x86 Device'
Connection succeeded.

| Clese

Fig. 44 - Connected to the SBC

Step 4: Download C# Application to the VDX-6326 SB C

With the CoreCon Connectivity established, we aggly to download the C# application to the
SBC.

From VS2005 IDE, sele®@ebug| Start Debuggingto deploy the application onto the SBC.
From the VS2005 IDE’s output window, a series ofvdmad activities are shown. After the

necessary files are downloaded, the applicatidauisched on the SBC’s desktop, as shown on
Figure 45.
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CE 6.0 Jump Start Kit - C# Example [l

Media Player

f;j Windows Embedded

Powered by Vortex86DX - www.vortex86

25t [ 6.0 Jum Start kit - ¢CE 6.0 Jump Start Kit - C# Exampls| @ i-,.i"g":;aﬁ'_

Fig. 45 - CE 6.0 desktop with C# managed code egijdin running

Step 5: Debug the C# Application running on the VD  X-6326 SBC

While the VS2005_HelloWorld C# application is rungion the SBC, we can set breakpoint to
the source codes to halt the application when pipdiGation execution reaches the breakpoint.

Work through the following steps to set a breakpmirthebuttonHelloworld_Click event:

* From the VS2005 IDE, navigate to the buttonHelloWoClick event code segment,
click on the following line of code and press tlekey to set a breakpoint, as shown in
Figure 46.

textHelloWorld.Text = "2nd Hello World!"
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|I| Ready
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Fig. 46 -  Setting breakpoint

The above breakpoint is set while the VS2005_HellowVld application is running on the

SBC.

With the breakpoint in place, work through the daling steps to execute the
VS2005_ HelloWorld application, reaching the breakpand halt.

* From the SBC CE 6.0 desktop, with the VS2005_Hetold/application running, click

on theHello World button.

» From the VS2005 IDE on the development workstatibe,breakpoint highlight color
changed tgellow, an indication the program is halt at this linecofle, as shown in

Figure 47.
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W V52005 HelloWarld (Debugging) - Microsoft Visual Studia = [
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= 48 V52005_HelloWorld L ¥ =
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=] Forml.cs {
\g Forml.Designer.cs textHelloWorld.Text = "Hello World!";
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. 4] Program.cs textHelloWorld.Text = "3rd Hello World!": =
textHelloWorld.Text = "Last Hello World!"™;
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Output i - 3 x
Show output from:  Debug - =
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B 0\Debugger
'VE2005_ HelloWorld exe' (Managed): Loade vz .04Debuggez &
5 I | b
=] Qutput [T Code Definition Window
Ready kn2i Col12 Chiz INS
Fig. 47 - Execution halt at the breakpoint

* The application is running on the SBC and is halthee following line of code.
textHellowWorld.Text = "2nd Hello World!"

As the code execution is halt on the above lineoole, the code has not been executed.
The textbox on the VS2005_HelloWorld applicatioresn is showing the “Hello
World!” message, indicating the line of code justdre the breakpoint has been
executed.

* From the VS2005 IDE, press the F11 key to steputiitane line of code.

As we press the F11 key, we can see the next fimteade becomes highlighted with yellow.
The textbox on the VS2005_HelloWorld applicatiomming on the SBC is changed to “2nd
Hello World!”.

* The F11 key is used to step through the code oeeali a time. To continue the code
execution, press the F5 key from the VS2005 IDE.

From the VS2005_HelloWorld application screen, ragron the SBC, you can click on the
Hello World button again to execute the code and reach tlakpoit to halt the execution.

As you can see from the simple exercise in thisisecCE 6.0 and the Visual Studio
development environment provide an effective, éffit and easy to use development
environment.

You can develop VS2008 application using similarqass.
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Part 10 — Native Code Application with Visual Studi o
2005

VS2005 and VS2008 can be used to develop nativeraméged code applications for CE 6.0.

In this section, we will cover the following:

* Develop a simple Win32 native code application gafi$2005.
» Establish connection between the development watikstand SBC using CoreCon.

* Download the application to SBC with the CE 6.0 1@ftime image built in the earlier
section.

To work through the exercise in this section, yeeato install the SDK generated from the OS
design in the earlier section, VDX6326_WINCE600_SDK].

You can use similar steps to develop applicaticth WiS2008.

A native code application with Visual Studio 200&ecise is provided on Appendix N, toward
the end of this guide.

Project files for the VS2005 and VS2008 native cedercises (VS2005_ Win32 and
VS2008_ Win32) are provided in the \Application Saevgolder on the jump start CD.

Step 1. Create a New Visual Studio 2005 C++ Projec t
From VS2005 IDE, Seleéiile | New | Project,to bring up the New Project wizard, as shown in

New Project — [0 [
Project types: Templates: |
.+ Business Intelligence Projects Visual Studic installed templates |
) Visual C+ [FEATL Smart Device Project B MFC Smart Device ActiveX Cantrol
- il #AMFC Smart Device Application % MFC Smart Device DLL

CLR: FWin32 Smart Device Project
L General A
D My Templates
L Srabiies ZilSearch Online Templates...

Win32 |
i1 Other Languag |
) Other Project Types l
‘.. Platform Builder for CE6.0

A Win32 or Conscle project for Windows Mobile and other Windows CE-based devices
Name: V52005 Win32|
Location: CiLab - Browse..
Solution Name: V52005_Win32 [¥] Create directory for solution

Fig. 48 - VS2005 IDE / New Win32 native code Prbjec

* On the new project wizard screen’s left pane, egpésual C++ node and sele@mart
Deviceas the project type. On the right pane, saliici32 Smart Device Project

* EntervVS2005_Win32as the name of the project.

» EnterC:\Lab as the location of the project.
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You can choose a different folder to place the VS28_Win32 project.

* Click on theOK button to bring up the Win32 Smart Device Projeard, as shown in
Figure 49.
Win32 Smart Device Project Wizard - VS2005_Win32 @I&] 1
]
Welcome to the Win32 Smart Device Project Wizard
Owerview These are the current project settings:
Platforms & Pocket PC 2003 Platform
Application Settings O ORI T
Click Fimish from any window to accept the current settings.
After you create the project, see the project's readme. txt file for information about
the project features and files that are generated.
Previaus [ mext> |[ Fmsn ][ cancel
Fig. 49 - Win32 Smart Device Application wizard
» Click on the Next button to bring up the Platforsedection step, as shown in Figure 50.
Win32 Smart Device Project Wizard - VS2005_Win32 &l&]
|
el | Platforms
Cerviem Select platform SDKs to be added to the current project.
Flatforms Installed SDKs: Selected SDKs:
Application Settings Smartphone 2003 - Pocket PC 2003
Platform Builder T
Windows Mobile & Standard Sl _ |
Windows Mobile & Professionag T i
VDX5354_WINCES00_SDK_BC
eBox3300_WINCESO0_SDK
Vortex86DX_5005_WINCESD(
eBox4300_WINCESDD_SDK. ™
Pocket PC 2003
Instruction sets: ARMY4
[ < Previous ] [ Mext = ] [ Finish ] [ Cancel
Fig. 50 - Platform and SDK selection
* From the Selected SDKs pane on the right, clidkighlight thePocketPC 2003ntry.
» Click on the single left pointing arrow, locatedthe left of the Selected SDKs pane to
remove thd?ocketPC 2003ntry from the selected SDKs pane.
°

From the Installed SDKs pane on the left, clickighlight the
VDX6326_WINCE600_SDKentry.
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» Click on the right pointing arrow, located to thght of the Installed SDKs pane, to add
theVDX6326_WINCEG600_SDKto the selected SDKs pane, as shown in Figure 51.
Win32 Smart Device Project Wizard - VS2005_Win32 M
el | Platforms
Crverview Select platform S0Ks to be added to the current project.
Flatfarms Installed SDKs:
Application Settings :I?n?fugﬁgnioggDS .tl
Platform Builder | =1
W!ndnws Mohile & Standar_d 515 |
windows Mobile 6 Professionz)
VDX5354_WINCESQ0_SDK_&C
eBox3300_WINCESD0_SDK
Vortex86DX_60D5_WINCESQ( ™
YDX6326 WINCESQD_SDK
Instruction sets: X85
[ < Previous ] [ Mext > ] [ Finish I [ Cancel
Fig. 51 - Platform and SDK selection
» Click on theNext button to bring up the Project Settings step hasva in Figure 52.
Win32 Smart Device Project Wizard - VSZOﬂS_Wir;BZ ; . * @I&J
]
el | Project Settings
Cverview Application type: Add suppart for:
|| Platforms ® Windows application [ an
Application Settings (@) Console application |Fe
@
(7 Static ibrary
Additional options:
[T] Empty project
Fig. 52 -

Project settings

Keep the default selection to creaté/amdows application.

Click on theFinish button to complete the wizard and generate thlmroject files.

After the project wizard step is completed, the V&2 Win32 project files are created in the

C:\Lab\ VS2005_Win32 folder. With the VS2005_ Win@dject active, the VS2005 IDE
should look similar to IDE as shown in Figure 53.
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= - = e — :
& V52005 Win32 - Microsoft Visual Studio : =
il = ; e
File Edit View Project Build Debug Target Tools Window Community Help
B-a-sHa % , - | b Debug - eBox3300_WINCES00_SDK ( ~ | [# 2
4| IE % &l e 3! &y ey | eBox3300_WINCEG00_SDK x86 Devi = 2 i L]
Device:
Solution Bxplorer - VS + 4 X 2005 Win32.cpp | Start Page | -
=Y || tGrobat scope) - .
[ Solution V52005 Win32' (+||™ 5 // v52005_Win3z.cpp : Defines the encry point for the applicacion. —J
EM=2| vs2005 Win32| iy, -
b il
= [ Header Files L
i |h] Resource.h ¥include "stdafx.h"™
L (0] stdafxh #include "V5200
i (] VS2005_Win32, #include <windows.h>
= |5 Resource Files £ #include <commctrl.h>
3] V52005 Win32,
V52005 Win32, $define MAX LCADSTRING 100
531 V52005 Win3Z, o )
o |55 Source Files 7")’ Global Varliables: . »
Inst: current instance
S &4 stdafacpp L :?;ET?V;EWLL AYGSH,‘-Ug‘i:unsc, /f current instance
L €7 V52005 Win32. B et SR
P | & / SHELL .
Rl5olut... [35 Tool... | Catal... & P (i El
6L:4tput' I
Show output from:  Windows CE Debug ™| =) = &
M o - -
¥
[Z] Qutput j:‘; Error List
Creating project 'VS2005_Win32'... project creation successful,
=
Fig. 53 - VS2005 IDE with VS2005_Win32 project aeti

Work through the following steps to add some cadiaé VS2005_Win32 project.

* From the VS2005 IDE’s Solution Explorer tab, doudliek on theVS2005_Win32.cpp
source code file, in theource folder to view and edit the codes in the codeaedit

window.

* Replace the codes in thedse WM_PAINT:” section with the following codes, as

shown in Figure 54.

Case WM_PAINT:
RECT rect;
GetClientRect (hWnd, &rect);
hdc = BeginPaint(hWnd, &ps);
DrawText(hdc, TEXT( "Windows Embedded CE 6.0 JumpStart!"

),-1, &rect,

DT_CENTER|DT_VCENTER|DT_SINGLELINE);

EndPaint(hWnd, &ps);
break ;
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& V52005 Win32 - Microsoft Visual Studio - ‘ &q:u =)

Flle FEdit View Project Bulld Debug Torget Tools Window Community Help
H-E-E | % B9 & b Debug

~ VDX6326_WINCES00 SDK [ = | [# <
2 : VD6326 WINCES00 SDK x86 Devic = 2 ol

g
Devics: e 2 | B | 5 L
Solution Explorer - Solt... ~ F X ||_VS2005_ Win32.cpp* | Start Page | - %
=& E Global Scope) v @ WndProc(HWND hWnd, UINT message, WPAR) +
| p g
Solution 'V52005_Win32' il pre - =1
= (5 VS2005_Win32 break: i
- [ Header Files case WM CREATE:
L. [M Resourceh g_hWndCommandBar = CommandBar Create (g hInst, hind, 1);

L[] stdafxh
L. [} V52005 Win32.h

Eh i Resource Files

o ] VS2005_Win32.ico
: 4 V52005 _Win32.rc
i 4 V52005 Win32.rc2

- [ Source Files

Lo € stdafrcpp
o €] VS2005_Win3Z.cpp |

CommendBar InsertMenubar (g hWndCommandBar, g_hInst, IDR
CommandBar AddAdornments (g hWndCommandBar, 0, 0):
break:;
cass WM_PAINT:
RECT rect;
GetClientRect (hWnd, &rect);
hdc = BeginPaint (hWnd, &ps);
DrawText (hdc, TEXT ("Windows Embedded CE 6.0 JumpStartc!"™ I
DT CENTER|DI VCENTER|DT SINGLELINE)

EndPaint (hWnd, &ps);
~ || ReadMe.bet

TP — = break;

! i & I case WM DESTROY: i -
Rl Soluti.. |35 Tool. | Catal., | ¢ it . T
dutput =
Show output from:  Build - = =@

(=] Output |8 Error List
Ready Ln167 Col 56 Ch47 INS

Fig. 54 - VS2005 IDE with VS2005_Win32 project aeti

* From the VS2005 IDE, seleBuild | Build Solution to build the VS2005_Win32
project.

Step 2: Preparing the SBC to Connect to Visual Stu  dio 2005 IDE

To perform this portion of the exercise, CE 6.0gaaonfigured and built during the previous
sections of this guide must be downloaded and nghon the SBC, and the
VDX6326_WINCE600_SDK must be installed to the depehent workstation.

CoreCon is used to establish connectivity betwberSBC and development workstation’s
VS2005 IDE.

To establish CoreCon connectivity, the followin@éreCon files need to be copied to the
“\Windows” folder on SBC:

e Clientshutdown.exe
e« ConmanClient2.exe
» CMaccept.exe

e eDbgTL.dll

* TcpConnectionA.dll

These files are installed to the following diregton the VS2005 development workstation, as
part of the VS2005 installation:

\Program Files\Common Files\Microsoft Shared\CoreCo n\1.0\Target\wce400\

CoreCon components supporting different type otessors are provided. There are multiple
sub folders under the above directory, with nanreesponding to supported processor.
CoreCon files supporting the VDX-6326 SBC, builtwx86 CPU, are in the \x86 sub folder.

There are different versions of CoreCon files, alisd to the development workstation as part
of the Visual Studio 2005 and Visual Studio 2008tatlation.
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CE 6.0 runtime image built with a different versiohCoreCon files from the version on the
development workstation will not be able to estsiblconnectivity with the development
workstation.

In the earlier section, during the customizing @Sign steps, the CoreCon_v200_x86
component is added to the OS design. By addimsgcthinponent, the same version of CoreCon
files, installed to the development workstatiorpag of the Visual Studio installation, are
included in the OS design and compiled as pat®fGE 6.0 OS runtime image generated from
the OS design.

To establish connection between the VS2005 devetapmiorkstation and the SBC, we need to
know the SBC’s IP address.

For this exercise, the SBC is connected to theldpweent workstation using a cross-over RJ-45
Ethernet cable. The SBC is configured with a stiitiaddress, 192.168.2.232 with
255.255.255.0 as the subnet. The development vaids is configured with a static IP address
in the same subnet, 192.168.2.132.

Note: You can work through this exercise usingistl® addresses with both the SBC and
development workstation attached to an Ethernetvhititout DHCP service.

Work through the following steps to establish cartivity between the SBC and VS2005 IDE:

* From VS2005 IDE, sele@tools | Options...to bring up the following configuration
screen, as shown in Figure 55.

Bpsoe i [ A==

Show devices for platform:

Default device:

Pocket PC 2003 SE Emulator |

Fig. 55 - VS2005 Tools Options
» Onthe left, click to expand tH2evice Toolsnode and sele®evices

* On the right, seled¥DX6326_WINCEG600_SDKfrom the list of available platform
in theShow devices for platformcombo text box, as shown in Figure 56.
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Dptices - [ ] |

- Environment

Show devices for platform:

- Projects and Solutions

7 Source Contral [:""I:U:S-CE =
i atforms
S Pocket PC 2003
&) Business Intelligence Designers e

K- Ratabishiok: Platform Builder

/. Debugging Windows CE

£ Device Tools Windows Mobile 5.0 Packet PC SDK
| Windows Mobile 5.0 Smartphone SDK

. General

i Windows Mobile 6 Standard SDK Delete
;- Devices Windows Mobile 6 Professional SDK
- Form Factors VD6354_WINCEG00_SDK_60DH
. HTML Designer €Box3300_WINCES00_SDK
[ Platform Builder for CE Vortex86DX_6005_WINCEGO0_SDK

eBoxd300_WINCE600_SDK
eBoxPhidgetSDK
eBox3310A_WINCEG0D SDK
Vortex86DX_SDK

VDX6326 WINCES00 SDK:

- Windows Forms Designer

Fig. 56 - VS2005 Tools Options

» Click on theProperties button to bring upyDX6326_WINCEG00 x86Device
Properties setting screen, as shown in Figure 57.

VDX6326_ WINCE600_SDK %86 Device Properties (-5 [

Default output location on device:

Transport:

’TCP Connect Transport V] ’ Configure...
Bootstrapper:

’Acti\.reSync Startup Provider '] . Configure...

[¥] Detect when device is disconnected

[ ok || concel |

-

Fig. 57 - VDX6326_WINCE600 x86 Device properties

» Click on theConfigure button to bring ugConfigure TCP/IP Transport screen.

» SelectUse specific IP addresand enter IP address for the SBC, as shown in
Figure 58.

Configure TCP/IP Transport M

[ Use fixed port number: | 5655
Device IP address
(7) Obtain an IP address automatically using ActiveSync

@ Use specific IP address:

192.168.2.232 -

[ ok ]| coanca |

" 7

Fig. 58 -  Configure TCP/IP Transport / Set devieeAddress
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» Click theOK button to save device IP address setting.

* Click theOK button on th&/DX6326_WINCE600_SDK x86 Device Properties
screen.

* Click theOK button on théptions screen.

Step 3: Connecting SBC to Visual Studio 2005 IDE u  sing CoreCon

To initiate connectivity between the developmentkstation’s VS2005 IDE and SBC using
CoreCon, we need to launch f@ienmanClient2.exeandcMaccept.exeCoreCon components
from the SBC, with CE 6.0 running. This is a cunsbene process and has to perform at least
once for each time the SBC reset.

To make it easier to establish CoreCon connectidtyeCon files were added to the OS design
and included to the OS runtime image. During austng the OS design step, we added the
CoreCon_v200_x86 component, AutoLaunch_v200_x86pcoant and entered registry entries
to launch the CoreCon component automatically wherCE 6.0 OS starts.

The CoreCon_v200_x86 component is used for devedopmpurpose and should not be included
in the release image, and should be removed freninilage intended for distribution.

With the CoreCon_v200_x86 and AutoLaunch_v200 x@6monents already included in the
OS runtime image, along with the registry configlte launch CoreCon automatically when the
CE 6.0 OS starts, tf@onmanclient2.exeexecutable is launched automatically each tim&x8e
runtime image starts.

The following registry entries were added to the @Sign by the CoreCon_v200_x86

component, to override system security and enableCon connectivity to be established
without the need to launch tledlaccept.exeexecutable:

[HKEY_LOCAL_MACHINE\System]
"CoreConOverrideSecurity"=dword:1

Without the above registry, in addition to Conmaie€i2.exe, you need to launch cMaccept.exe
executable to establish CoreCon connectivity.

The cMaccept.exe executable needs to launch atiem@nClient2.exe. When executed, the
cMaccept.exe disables the system security tempdecaegtablish CoreCon connectivity, and will
time-out in 3 minutes. If CoreCon connectivitynigt established within 3 minutes, you need to
launch cMaccept.exe again to establish CoreConextnuity.

With ConmanClient2.exe automatically launched wtenCE 6.0 OS runtime starts, work
through the following steps to establish CoreCameativity between the development
workstation’s VS2005 IDE to the SBC:

* From VS2005 IDE, seledtools | Connect to device..and select
VDX6326_WINCE600 SDKfrom the list of available devices, and click be t
Connectbutton, as shown in Figure 59.
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_ e
Connect to Device M
To connect to a physical device or launch an emulator irmage, select a
platform, then choose a device below.

Platform:
VEXB326_WIMCEGDD_SDK - J
Devices:

VDX6326 WINCEGOD_ SDK 86 Device

Fig. 59 - Connect to Device (SBC)

When CoreCon connectivity is established, the Cotimg dialog box will display
Connection succeeded to indicate a successful ctiangas shown in Figure 60.

Connecting.. ’ M

9
To 'WDX6326_WINCEG00_SDK 86 Device'
Connection succeeded,

Close
v,

Fig. 60 - The SBC target device is connected

Step 4. Download VS2005 Win32 Applicationto the V. DX-6326 SBC

With the CoreCon Connectivity established, we aggly to download the VS2005_Win32
application to the SBC.

From VS2005 IDE, sele®ebug| Start Debuggingto deploy the/S2005_Win32application
to the SBC.

After the VS2005_Win32 application is downloadedyiil launch on the SBC as shown in
Figure 61.
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#start [[vseons_winaz

‘windows Embedded CF 6.0 JurmpStart!

B a0 am

Fig. 61 - VS2005_Win32 application running on tHi&CS
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Part 11 — Debug CE 6.0 OS Image with Remote Tools

While it’'s not within the scope of this guide toven in depth development and debug issues, we
feel it's informative to point out the remote toalsd debug resources available from the VS2005
and Platform Builder IDE.

Using the same OS design project, MyWinCE, worktigh the following steps to enable the
KITL (Kernel Independent Transport Layer) build ioptfor the OS design and generate a new
OS runtime image from the project.

If the project is not already active, launch theWlgCE OS design project created
earlier.

From the VS2005 IDE, seleBtroject | MyWinCE Properties... to bring up the
MyWinCE Property Pages screen.

From the MyWinCE Property Pages screen’s left parpand th&onfiguration
Properties node and click on thBuild Options node to bring up the Build options pane
on right, as shown in Figure 62.

MyWinCE Property Pages |5 ]
Configuration: | Active(ICOP_VDX6326 60B. « atfornn | NAA Configuration Manager...
= Commaon Properties Build options
i Build Tree (WINCEROOT) “‘ Buffer tracked events in RAM (IMGOSCAPTURE=1)
1. Configuration Properties |[F] Enable eboot space in memory (IMGEBOOT=1)

|[7] Enable event tracking during boot {(IMGCELOGENABLE=1)
[ Enable hardware-assisted debugging support (IMGHDSTUB=1)
[7] Enable kemel debugger fno IMGNODEBUGGER=1)

{ General

L Locale

.. Build Optians

L. Environment

L. Custom Build Actions

L. Subproject Image Settings

=1

ble KITL f1o IMGNOKITL=1)
Enable profiling {{MGPROFILER=1}
|| Enable ship buld (WINCESHIP=1)
[7] Flush tracked events to release directory IMGAUTOFLUSH=1)
[] Run-time image can be larger than 32 MB (IMGRAMG4=1)
|| Use xcopyinstead of inks to popuiats release directory (BUILDREL_USE_COPY-1)
|[7] Write runtime image to flash memary (IMGFLASH=1)

[ OK H Cancel H Apply

Fig. 62 - MyWinCE Property Pages - Build options

On the right Build options pane, select Ermable KITL (no IMGNOKITL=1) option.
Click on theApply button following by théOK button to save the setting and close the
screen.

From the VS2005 IDE, seleBuild | Advanced Build Commands | Build Current

BSP and Subprojectdo generate the OS runtime image with KITL.

Since the OS design has been SYSGEN in the eatkgs, and the build option configuration
change does not require SYSGEN, we can use thenaddabuild command to save time.

Although the image is built in release mode, whk KITL build option enabled, we can use
the remote tools to debug the image.

A debug mode image will provide far more debug infation, needed for low level debug.

For most of the general application developmentremvnent, a release mode image with KITL
enabled provides sufficient debug information.
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Download CE 6.0 Image with KITL to the VDX-6326 SBC

After the build process in the previous step is plated and successfully generated an OS
runtime image with KITL enabled. Follow the prooeelin the earlier section, “Part 7 -
Download OS Image to Target Device”, to downloaglilmtime image to the SBC.

After the image is downloaded to the SBC, the BfatfBuilder IDE should look similar to the
following screen, as shown in Figure 63.

\-J\ WWFH{_ZE [Running] - Microsoft Visual Smdig

File Edit View Project Build Debug Target Teocls Window Community Help

" BH@ 4B

= 53 (= 2= |[Rad @ - o : 4 i
Device: CE Device - g B s
Cat;l‘og Tterns View ) ==y x-':i.f'broject.reg;'" - x
2| Filker = | ] | «Search> | : BITS implemented. GWES restores s:ﬁ_(

=l MyWinCE

BSP

Core 05 |
d Device Drivers

Third Party

3

.

21 E

[HKEY LOCAL MA

nvalidated on pow
CHINE\system\gwe]
"PORepaint"=dword:1

Autolaunch ENDIF BSP DISPLAY MQ200 !
3 BSP - -
[7] ICOP_eBox2300_60ES: X86 S >
-] 1COP_eBox3300_60ES: X86 (B B Ja

B RegEdit ‘\‘—T‘ Source

| [ 1COP_eBax3310A 60GS: X386
Output

1

A

Show output from:  Windows CE Debug - 5 ==
50973 PID:40000% TID:2340002 GetVolumelnzo: (zequest type=0x8Z, value=0u202, Index=0x300, length=0xZ), char «
50974 PID:400002 TID:Z3540002 GetVolumeInfo: (regquest type=0x84, walue=0x202, Index=0x900, length=0x%2), char
50975 PID:400002 TID:Z940002 GetVolumeInfo: (request type=0x8l, value=0x202, Index=0x3%00, length=0xZ), char
50576 PID:-40000Z TID:2540002 <USBDeviceAttach:l
50580 PID:40000Z TID:2540002 <USBDevicelAttach:l
50983 PID:400002 TID:2940002 <USBDevicelAttach:l
70310 PID:5480002 TID:5420002 Creating Thread...

70310 PID:548000Z TID:54a0002 Creating Thread. . . o
< (Tl

[Z] Output [T} Code Definition Window

Ready Ln22 Col 98 Chog NS

Fig. 63 - VS2005 IDE showing debug output messdige inmage is downloaded to the SBC

With KITL enabled, the Platform Builder's debug put window displays additional

information during the SBC boot process. Fromdékug output window, it shows the library
and driver components’ loading processes. Thetiaddl information is useful, and may be
critical, to help debug, solve problems and preeténtial problems. Debug output message
can be copied to a text file to be analyze in tlef@efer to Platform Builder online document for
more information about various debug and troubleshg resources available.

To see more detail debug information, in additioiTL, enable Kernel Debugger build option.
To see even more detail debug information, in addito enabling the KITL and Kernel

Debugger build options, configure the OS desiggdnerate debug mode image.

Next, we will work through a series of exercisengstihe Platform Builder remote tools to access
the CE 6.0 OS runtime on the SBC remotely.
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Remote Tools: Process Viewer

The Remote Process Viewer enables you to view Ehé.G OS’ running processes, associated
threads and modules running on the SBC.

To use this remote tool, with the OS image, buithKITL option, downloaded to the SBC,
selectTarget | Remote Tools | Process Viewdrom the VS2005 IDE to bring up the following
screen, th&elect a Windows CE Devicecreen, as shown in Figure 64.

-

Select a Windows CE Device

=@ Windows CE Defautt Platform

oKk | Cancel ]

Fig. 64 - Select a Windows CE device to connetiiéoremote tool

Select thDefault Deviceand click onOK to continue.

After the connection is established, the followsaogeen, th&indows CE Remote Process
Viewer screen, will appear, as shown in Figure 65.

o%, Windows CE Remote Process V‘iew;r @E‘&J
File View Connection Help
%o 2n| 2l e8| x|
Process PID Base Priority | # Threads | Base Addr | Access Key | Window =
shell.exe 01BFOO00Z 3 1 0oo1o0o0  oooooooo l=
udevice.exe 01F10002 3 3 00010000 00000000 I
udevice.exe 00550006 3 3 oooioooo0  oooooooo L
udevice.exe 00FDODOD6 3 5| 00010000 ooooooon
udevice.exe 01150006 3 3 00010000 oooooooon

| udevice.exe 01270006 3 3 00010000 00000000
udevice.exe 01C20006 3 1 00010000 00000000
udevice.exe 0129000A 3 1 00010000 00000000 b
Thread ID | Current PID | Thread Pricrity | Access Key =
04410006 00400002 251 oooooooa [
04350006 00400002 249 oooooooa
05220002 00400002 2449 oooooooa
05180002 00400002 249 ooooooon
05100002 00400002 251 00000000
0s0B0002 00400002 145 ooooooon
05020002 00400002 251 oooooooa
05000002 oo400002 2449 oooooooo
04F90002 00400002 249 oooaoooon -
Module Module ID |Proc C... |Global ... |Base Addr | Base Size | hModule I ke
cetlkitl.dll 88DABEED 2 2 410B0000  Z0480 G8DABBG0  “Releal
cetlstub.dll 890448C8 1 1 410C0000 16384 890448C5 “Winde
toolhelp.dll 8FDES7SC 2 2 400C0000 16384 SFDBE79C ~Windo
coredll.dll BFEFES94 17 1 40010000 446464 8BFEFES94 “Winde

I wspm.dll 8FDCO47C 4 4 40100000 20480 8FDCO47C  “Windo -
4 . ] 3
Ready Connected |Default Device = 2

Fig. 65 - Select a Windows CE device to connethéoremote tool
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Using the Remote Process Viewer, you can viewfadh@®running processes and each process’
associated threads and module. You can use thetRétrocess Viewer to terminate running
process. Try the following exercise.

Launch the Windows Media Player application on3B€. From the Remote Process Viewer
menu, selecConnection | Refresh The ceplayer.exe process will shows up on toedas
window. Click on the ceplayer.exe to highlightstiprocess. From the Remote Process Viewer
menu, seledFile | Terminate Process The Windows Media Player application runningSBC
will terminated.

From the Remote Process Viewer menu, sélget| Exit to terminate the remote tool session.

Remote Tools: Registry Editor

The Remote Registry Editor enables you to viewedittCE 6.0 registry entries on the SBC,
from the development workstation.

To use this remote tool, with the OS image, buithiKITL and Kernel Debugger options,
downloaded to SBC, work through the following steptaunch the Remote Registry Editor:

* From the VS2005 IDE, seletarget | Remote Tools | Registry Editoto bring up the
Select a Windows CE Devicscreen.

* From theSelect a Windows CE Devicscreen, click on thBefault Deviceselection
follow by the OK button to establish connectiorthie SBC.

After the remote connection is established, thiefohg Windows CE Remote Registry
Editor screen will appear, as shown in Figure 66.

ﬂ Windows CE Remote Registry Editor (= [ ]
Registry Edit View Connection Help

ek R = T Y e )
=0 HKEY_LOCAL MACHINE = | | Name | Data
@3 Comm Eh:l(Defau\t) (value not set)
ControlPanel [_‘T‘_’:lOngNamE VortexB6DX
Drivers = @ Usernarme guest
Drivers32 B Bese CE 6.0 runtime image generated using ICOP_YDX6326_60B BSP.
Explorer [aB] Name Vortex86DX
ExtModems
HARDWARE
Ident
init

Loader

MUz

nls

notify

Platform

Printers

Services

ShimEngine

Snd

SOFTWARE

Startup

System

H TAPI fx
[Default Device\ HKEY_LOCAL_MACHINE:Ident]

Fig. 66 - Remote Registry Editor

The Remote Registry Editor allows you to view add €E 6.0 registry entries remotely. This
is a useful tool to view registry entries and chetiether the registry entries for an associated
device or application are included to the OS ruatim
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You can also view which device drivers are loadsdieviewing the registry entries under the
following key.

[HKEY_LOCAL_MACHINE\Drivers\Active]

From the Windows CE Remote Registry Editor meniecs®egistry | Exit to terminate the
Remote Registry Editor tool.

Note: Using similar steps, you can access and tryibthe other Remote Tools.
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Summary

You have now completed all the steps in this guitkre’s what we have covered:

» Develop a CE 6.0 OS design project.

» Configure and customize the OS design.

* Generate CE 6.0 OS runtime image from the OS design

» Download the CE 6.0 OS runtime image to the VDX®&8&¥get device.

* Develop C# managed code application using VS20§i1apksh CoreCon connectivity
and deploy the managed code application to the.GBE6 image on the VDX-6326
target device.

» Develop native code application using VS2005, distalCoreCon connectivity and
deploy the native code application to the CE 6.0i@&ye on the VDX-6326 target
device

» Configure the OS design with KITL to generate a@&OS runtime with KITL enabled,
download the OS runtime to the VDX-6326 target de\and use remote tools to debug
the image remotely.

This is just the beginning. Working on an embeddedelopment project is quite different from
developing desktop and enterprise application. eébdmg on the type of device you are working
with, you need to have accurate information abbettardware you are working with and the
appropriate BSP and hardware support library.

With the right hardware and Board-Support-PackdgeWindows Embedded CE and the
Visual Studio development IDE provide an efficiantl effective development environment to
help simplify difficult development tasks.

Visit the following web sites to learn more aboatdware and other Windows Embedded
technical resources:

http://www.icoptech.com

http://lwww.embeddedpc.net

http://www.embedded101.com

Note: Additional information resources are providel in the appendixes. Please take time
and review the information in the appendixes.

Vortex86DX-SPARK Windows Embedded CE 6.0 R3 Jump Start rev 2.5 Page 81 of 155



Congratulations! - You've completed all the steps.

Here are some of the additional resources to halpgain Windows Embedded CE knowledge.
Microsoft Web sites.

Windows Embedded CE on MSDN
http://msdn.microsoft.com/en-us/windowsembeddedé&fallt.aspx

Learn Windows Embedded CE
http://msdn.microsoft.com/en-us/windowsembeddedt®37860.aspx

Windows Embedded News groups and Community
http://msdn.microsoft.com/en-us/windowsembeddedtE?4664.aspx

To learn more about the VDX-6326 SBC and other I®@Riware, visit the following Web
sites.

http://www.icoptech.com

http://www.embeddedpc.net

Or contact ICOP emailwep@icoptech.com

Phone: (626) 444-6666

Update to this jump start guide and other WindowsbEdded CE information resources are
available at the following web site:

http://lwww.embeddedpc.net

http://www.embeddedpc.net/KnowledgeBase/

Additional information references are availablehia Appendixes.
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Appendix A — Development Environment with DHCP service

Both the development workstation and SBC are cdeddo the same Local-Area-Network with
DHCP service.

Ethernet HUB or Switch

(e R v vy vy vy v )

Server with DHCP service
(or Wireless access-point-router)

= D= Serial Debug Cable— &5+ - _,-r""‘

Development Station Target Device

Connecting to Local Area Network with DHCP

It's a typical setup to connect both the developmesrkstation and the target device to a Local
Area Network with DHCP service to provide IP adgdessdynamically.

If the target device fails to establish connecyiwvitith the development workstation and
download the image as expected with this configomatyou may need to enable DHCP service
for the target device on your network. Some satusgwork may require the target device’s
MAC address to be added to the authorized destédi DHCP service in the DHCP server.

Using Wireless Access Point Router

When using a wireless-access-point-router with ipleltEthernet ports, connecting both the
development workstation and target device directlthe Ethernet port on the wireless-access-
point-router may cause problem and prevent theldpreent environment to function as
expected.
Note: The wireless-access-point-router device’s raing function filter and route network
packets based on the packets’ associated origin amstination information. The

router may not route all of the network packets betveen the development
workstation and the target device.

Instead of connecting directly to the wireless-asegoint-router device’s Ethernet ports, attach
an Ethernet network hub or switch to the wirelesseas-point-router device, to access the
DHCP service, and connect both the developmentstatibn and target device to the Ethernet
network hub or switch.

Capturing Serial Debug Messages

The null serial debug cable is connected betweenobthe development workstation’s serial
ports and the target device’s COML1 to capture kdelaug messages from the target device.
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By connecting a null serial modem cable betweendbrtiee serial ports on the development
workstation and the target device’s COM1 and cam@ghe serial port to 38400-8-N-1,
HyperTerminal can be launched on the developmenkstation to view debug messages output
from the target device’s serial port.

Note: If you are using Windows Vista workstation, H/per Terminal is no longer available
as part of the OS. Refer to Appendix Q for informaion about Hyper Terminal for

Windows Vista.
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Appendix B — Development Environment Without DHCP — Static IP
Addresses

The information in this section applies to theduling two scenarios:

1. A cross-over RJ-45 Ethernet cable is connecteddmivhe target device’s Ethernet port
and the development workstation’s Ethernet porshasvn in Figure B1.

’70ross-0ver RJ-45 Cable—‘
= Serial Debug Cable B
L]

= Null RS-232 Cable — oihs
Development Station Target Device

Fig. B1

2. The target device and the development workstatieratiached to the same Ethernet hub
or switch without DHCP service, as shown in FigB&

Ethernet HUB or Switch

gUgpyouReeTy

= mI—SeriaI Debug Cable— &~
— -

Development Station Target Device

P

Fig. B2

Static IP Address

Without DHCP service to assign IP addresses dyralipjithe target device and development
workstation must be configured with appropriateisti® addresses in order to establish
connectivity.

When using the Windows Embedded CE 6.0 jump siéstgreconfigured software with static
IP address, 192.168.2.232, with 255.255.255.0 gubask, is the static IP address pre-
configured for target device.

To establish connectivity to the target device,dbeelopment workstation must be configured
with a static IP address in same subnet, as follow:

IP address:  192.168.2.xxx (xxx can be any vanging from 1 to 255, except 232)
Subnet mask: 255.255.255.0
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The prebuilt CE 6.0 OS runtime images providedaas @f the preconfigured software on the
target device’s local flash storage is built witRlOP enabled, and will attempt to send request to
acquire IP address from an available DHCP servenglstartup. Refer to Appendix-H for
information about how to configure a static IP addrfor the CE 6.0 OS runtime, and how to
modify the OS design’s registry entries to confegand build a CE 6.0 OS runtime with static IP
address.

Note: If the IP address is not setup correctly, théarget device will not able to communicate
with the development workstation.

Capturing Serial Debug Messages

The null serial debug cable is connected betweenobthe development workstation’s serial
ports and the target device’s COML1 to capture kdelaug messages from the target device.

By connecting a null serial modem cable betweendbrtiee serial ports on the development
workstation and the target device’s COM1 and caméghe serial port to 38400-8-N-1,
HyperTerminal can be launched on the developmenkstation to view debug messages output
from the target device’s serial port.

Note: If you are using Windows Vista workstation, H/per Terminal is no longer available

as part of the OS. Refer to Appendix Q for informdion about Hyper Terminal for
Windows Vista.
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Appendix C — Useful information for Windows Embedded CE

Windows CE Reference

Windows Embedded CE information resources on MSDN
http://msdn.microsoft.com/en-us/windowsembeddedé&fallt.aspx

This is the main landing page for Windows Embedded CE on MSDN. If you are new to Windows
Embedded CE, this site provide valuable information and links to Windows Embedded CE resources.

Windows Embedded Tutorials
http://msdn.microsoft.com/en-us/windowsembeddedt®37860.aspx

This site provides how-to tutorials on basic and advanced topics about using Windows CE in
development of embedded devices.

Windows Embedded News Group
http://msdn.microsoft.com/en-us/windowsembeddedtE?4664.aspx

Windows Embedded CE Community projects

Open SSH for Windows CE
http://www.codeplex.com/wiki/view.aspx?projectname=CESSH

Remotely access a Windows CE device in a secure manner using the SSH protocol. It helps execute
remote commands on the device, but it also supports tunneling, forwarding arbitrary TCP ports and it
can transfer files using the associated SFTP or SCP protocols.

Windows CE Wifi Driver for Atheros AR-6000
http://www.codeplex.com/wiki/view.aspx?projectname=CEWifiDriverAR6000
This driver helps connect the Atheros AR-6000 Wifi chipset to your Windows CE device.

32feet.Net — Personal Area Networking for .NET

http://www.codeplex.com/32feet

32feet.NET is a project to make personal area networking technologies such as Bluetooth, Infrared
(IrDA) and more, easily accessible from .NET code. Requires .NET Compact Framework v1.0 or
above and Windows CE.NET 4.2 or above, or .NET Framework v1.1 for desktop Windows XP.

Phidgets USB 1/O driver shared source projects
http://www.codeplex.com/PhidgetsWinCEDriver

Phidgets are an easy to use set of building blocks for low cost sensors and controllers. This
community project is a driver to allow libraries and applications access to USB Phidgets.

Bluetooth Wrapper for Windows CE

http://msdn2.microsoft.com/en-us/embedded/aa714519.aspx

Provides a free Win32 API Wrapper that developers can expose in Visual Studio .NET or the .NET
Compact Framework. Exposing the Win32 APl Wrapper reduces the amount of code needed to
develop for Bluetooth Technologies and helps make it easier to create compelling Windows Mobile
and Windows CE Bluetooth applications.

LSP Samples for Windows CE
http://www.codeplex.com/LSPSamplesWindowsCE

This project provides the code necessary to create LSPs (Layered Service Providers) on Windows
CE and Windows Mobile.

USB Webcam Driver for Windows CE
http://www.codeplex.com/cewebcam
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This project provides Windows CE device driver to support USB Webcam built to meet the USB video
class specification.

Windows Embedded CE 6.0 USB Camera Driver
http://www.microsoft.com/downloads/details.aspx?FamilylD=2ef087c0-a4ae-42cc-abd0-
c466787c11f2&DisplayLang=en

This is the URL to the USB camera driver for Windows Embedded CE 6.0 to support USB camera
built to the USB video class specification.

Other Useful Links
http://www.embedded101.com

http://www.learningce.com

http://www.embeddedpc.net

Hardware Reference Information

http://www.icoptech.com
The VDX-6326 SBC is designed with the Vortex86DX System-On-Chip, with 256 MB DDR2 system
memory.
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Appendix D — VvDX-6326 Single-Board-Computer Technical Informatio  n

Features

- Fan-less Design

800 MHz Vortex86DX

7 XGI| Z9s video with VGA and LCD support
=+~ 256MB DDR2 RAM

+=4MB SPI Flash

-3 10/100Mbps Ethernet
+UltraDMA-100/66/33 IDE

= CM119 Audio

=3 USB 2.0 host interfaces

3 RS-232 serial and 1 parallel ports
1 RS-232/422/485 serial port

-+~ CompactFlashSlot

= Mini-PCI expansion slot
+PC/104 expansion slot

The VDX-6326 Single-Board-Computer (SBC) is an industrial SBC, designed with low-power
consumption to operate without fan using passive cooling, and able to operate in harsh temperature
range from -20C to +70<C. Industrial grade versio n, able to operate from -40C to +85<C, is availabl e by
special order.

Designed with the ultra low power 800 MHz Vortex86DX System-On-Chip with integrated I/O peripherals
and soldered on 256MB DDR2 RAM provides sufficient system memory to support Windows Embedded
CE, Windows XP Embedded and WEPOS. The 3 10/100Mbps Ethernet, the 3 high bandwidth USB 2.0
ports, the 4 serial ports, Mini-PClI slot and PC/104 interface provide the interfaces to connect to broad
range of external devices and systems with endless application possibility.

The VDX-6326 SBC supports multiple boot options and able to boot from the following resources:

* Internal IDE storage

e Compact Flash storage
 USB floppy

 USB storage

+ USB CD/DVD-ROM

* Onboard SPI flash

* Boot from Network via PXE

Board-Support-Package is available to support Windows Embedded CE 5.0, CE 6.0, CE 6.0 R2 and CE
6.0 R3. Device drivers are available to support Windows XP, Windows XP Embedded and WEPOS.

Designed with the matured x86 CPU architecture with rich set of integrated 1/0 and able to operate in
harsh environment, the VDX-6326 SBC is the suitable for broad range of application, such as industrial-
automation, process-control, robotics, instrumentation, human-machine-interface, medical device,
automotive, utility metering, network appliance, security access control, thin client, intelligent RFID
reader, home-building automation, point-of-sales, information kiosk and other embedded devices.

By integrating key peripherals into a product quality design, along with the support for the Windows
Embedded technologies, the VDX-6326 hardware platform can help developer minimize development
risk, significantly lower development cost and gain critical Time-to-Market advantage.
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98.4
87.6
77.7
66.1

49.0

76
0.0 3.2
Unit: mm
VDX-6326 SBC dimension
GPIO COM4 LAN3
LAN2
Power
Power Flexible Connector
DC Power
EIDE MINI-PCI

JTAG
PC/104

USB x 2
COM 2
RS-232/422/485

=— LCD Connector

Display Type
Sr-.'lect%lgny
Reset

COM1 USB MIC-IN| Line-out
PS/2 KB/Mouse

VDX-6326 SBC I/O peripherals
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VDX-6326 SBC Specification

System
CPU 800 MHz Vortex86DX System-On-Chip
BIOS AMI BIOS
System Chipset Integrated in Vortex86DX
I/O Chip Integrated in Vortex86DX

System Memory (RAM)

Soldered on 256MB DDR2 RAM

Storage

Compact Flash, Internal IDE and SPI Flash

1 x EIDE (UltraDMA 133)
1 xVGA

1 x LCD (TFT)
1xLVDS

3xUSB

3 x LAN

1 x Mic. In

1 x Line out

1 x Type I/l CF Slot

1 x PS/2 K/B & Mouse
3 x RS-232

1 x RS-232/422/485

1 x Parallel

1 x Mini-PCI socket

1 x PC/104 expansion
1 x 16-bit GPIO

Chipset

XGIl Z9s

Display Memory

32MB DDR2 memory

Display Resolution

Up to 1600 x 1200

Audio
Chipset CM119
Audio Interface Mic-in, Line-out
_Etherpet
Chipset 10/100Mbps R6040, integrated in Vortex86DX

2 x 10/100Mbps Realtek-8100

Mechanical & Environment

Power Requirement

+5V @ 800mA

Operating Temp.

-20 to +70 °C

Operating Humidity

0% - 90% relative humidity, non-condensing

Size (W x Hx D)

102 x 144 mm (4.01 x 5.67 inches)

Weight

150g

Note: The specification is subject to change without prior notice.
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The Vortex86DX-SPARK Windows Embedded CE 6.0 Jump S tart kit includes the
following:

« 512MB IDE flash storage (Bootable)

e 100~240VAC 50/60Hz to +5VDC @ 2A power adapter
*  Null RS-232 serial modem cable

» Cross-over RJ45 Ethernet cable

3 X RS-232 cable (flat ribbon cable, header to DB-9)

»  Printer cable (flat ribbon cable, header to DB-25)

» |DE cable (flat ribbon cable)

» FDD cable (flat ribbon cable)

* USB cable (header to USB connector)

e 2 X LAN cable (header to RJ-45 jack)

* GPIO cable

* 2 xAudio cables

» Y-cable for PS/2 keyboard and mouse

e CD with Windows Embedded CE 6.0 BSP, SDK & jump start guide
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VDX-6326 SBC Connectors, Jumpers and LED
J18  J17J11 J19 J20  J43 J45 J44

J39 - — J42
— 16
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Connectors and Jumpers Description

Nbr Description Type of Connections | Pin nbrs.
J1 |IDE Box Header, 2.00 ,22x2 44-pin
J2 |CF Card Master/Slave Select  |Pin Header, 2.5401, 2x1 2-pin
J3 |USB2 USB connector 4-pin
J4 |USB1 Box Header,2.000 , 5x2 10-pin
J6 |10/100Base-T Ethernet LAN  |RJ45 Connector 8-pin
J7 |JTAG Wafer, 1.2500 , 6x1 6-pin
J8 |Reset Pin Header, 2,5401,1x2 2-pin
J9  [PS/2 Keyboard / Mouse Mini-DIN Female 6-pin
J10 |COM1 D-Sub Male 9-pin
J11  |GPIO (Port0/1 /PWMx16) Box Header, 2.000 ,10x2 20-pin
J12 |COM2(RS232/RS485/RS422) (Box Header, 2.5401 5x2 10-pin
J15 |RS-485 Molex Header,2.5401, 3x1 3-pin
J16  |Power Connector Terminal Block 5.007,2x1 2-pin
J17 |COM3 Box Header, 2.00 5x2 10-pin
J18 |PRINT Box Header, 2.00 , 13x2 26-pin
J19 |COM4 Box Header, 2.00 5x2 10-pin
J20 |FDD Pin Header, 2.000 ,17x2 24-pin
J25 |PC104 Connector — 64 pin Box Header, 2.5400 32x2 64-pin
J26 |PC104 Connector — 40 pin Box Header, 2.5400 20x2 40-pin
J27 |4P Power Source (Interconnect |Pin Header, 2.5400 , 4x1 4-pin
to PC/104 — J25)
J28 |MINI_PCI _Type- I Type- Tl connector 124-pin
J29 |PC/104 + (Optional) Box Header, 2.000 , 30x4 120-pin
J30 |VGA D-Sub Female 15-pin
J31 |LVDS Pin Header, 2.000 8x2 16-pin
J32 |Display type Setup Pin Header, 2.54001 , 3x1 3-pin
J38
J33 |LCD Box Header,2.000 ,22x2 44-pin
J39 |JTAG Disable (Default setting) |Pin Header, 2,5400,1x2 2-pin
J40 |LINE-OUT Wafer, 1.2500 , 4x1 4-pin
J41  MIC-IN Wafer, 1.2500 , 4x1 4-pin
J44 |LAN2 Enable/Disable Pin Header, 2.5400, 2x1 2-pin
J45 |LAN3 Enable/Disable Pin Header, 2.5401, 2x1 2-pin
CF1 |Compact Flash Type I/l CF Connector 50-pin
PWR_L [POWER Active LED (Red)
ED
IDE_LE |IDE Active LED (Green)
D
MTBF- |MTBF-Out (Orange) LED-SMD
LED
SP1 [BUZZER
S$1 |RESET SWITCH
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Connectors and Jumpers Description

J1: IDE (44 Pins) J8: RESET
Pi'11 # SiQIIBEIRNSqI'me Pig # Signgll\lgame Pin# |Signal Name|Pin # | Signal Name
3 DED7 | 4 | IDEDS ! Reset | 2 | GND
5 IDED6 6 IDED9
7 IDED5 ) IDED10 J9: PS/2 KBD / Mouse
9 IDED4 | 10 | IDEDT1 Pin# |Sianal Name| Pin #|Sianal N
11 DED3 | 12 | IDEDT2 T ———
13 IDED2 14 IDED13 3 GND 4 KBDAT
15 IDED1 16 IDED14 5 VISDAT 6 VCC
17 IDEDO 18 IDED15 7 GGND 8 GGND
19 GND 20 NC 9 GGND
21 IDEREQ 22 GND
23 IDEIOW 24 GND )
25 IDEIOR | 26 GND J10: COM 1 (Optional: TTL/ GPIO-P4 / PWMx8)
27 ICHRDY 28 GND : :
29 | IDEACK | 30 | __GND Pin # il'gga' Pin# ‘::I'g:‘a'
31 IDEINT | 32 NC ame ame
33 IDESAT | 34 | IDECBLID 1 DCD1 2 RXD1
35 IDESAQ 36 IDESA2 3 TXD1 4 DTR1
37 IDECS-0 38 IDECS1 5 GND 6 DSR1
39 IDELED 40 GND 7 RTS1 8 CTS1
41 VCC 42 VCC 9 RN 10 GND
43 GND 44 NC 1 GND
J2: CF Card Master / Slave Select J1: GPIO (Port 0/ Port 1/PWNIx16)
Pin# |Signal Name Pin# |Signal Name|Pin # Signal Name
CLOSE | Master 1 GND__ | 2 | VCC
OPEN Slave 3 GP00 4 GP10
5 GPO1 6 GP11
. 7 GP02 8 GP12
J4'_USB 1_ _ 9 GP03__ | 10 | GP13
P||11 # Slgn\:;\::léame Plg # Slgncg:léame 1 GP04 12 GP14
5wt |4 | useor 18| epos [ [ o
5 LUSBDO+ 6 LUSBD1+
7 GND 8 GND 17 GPO7 18 GP17
9 GGND 10 GGND 19 VCC 20 GND
J6: LAN1 J12: COM2 RS232 / RS422 | RS485 (Change
Pin# |Signal Name|Pin # |Signal Name setting by BIOS)
1 TD+ 2 TD- Pin#  Signal Name Pin # Signal Name
3 RO+ 4 NC 1 DCD2/ 422TX- |/ 9 RXD2 / 422TX+ /
5 NC 6 RO- RS485- RS485+
7 NC 8 NC 3 | TXD2/422RX+ | 4 DTR2 / 422RX-
J7: JTAG 5 GND 6 DSR2
Pin# |Signal Name|Pin # Signal Name 7 RTS2 8 CcTs2
1 VCC 2 GND 9 RI2 10 NC
3 TCK 4 TDO
5 TDI 6 T™MS
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J15: RS485 (Auto direction)

Pin# | Signal Name
1 RS485+
2 RS485—
3 GND

J16: Power Connector (Terminal Block 5.0mm)

J19: COM4

Pin# |Signal Name| Pin # Signal Name

1 DCD4 2 RXD4

3 TXD4 4 DTR4

5 GND 6 DSR4

7 RTS4 8 CTS4

9 Rl4 10 NC

J20: FDD
Pin # | Signal Name | Pin# | Signal Name
1 GND 2 DENSEL
GND 4 NC

5 GND 6 NC
7 GND 8 INDEX)\
9 GND 10 MTRO\
1 GND 12 DS\
13 GND 14 DS0\
15 GND 16 MTR1\
17 GND 18 DIR\
19 GND 20 STEP\
21 GND 22 WD\
23 GND 24 WG\
25 GND 26 TRO\
27 GND 28 WP\
29 GND 30 RD\
31 GND 32 HDSEL\
33 GND 34 | DSKCHG\

Pin# |Signal Name
1 +5V
2 GND

J17: COM3

Pin# |Signal Name|Pin # |Signal Name
1 DCD3 2 RXD3
3 TXD3 4 DTR3
5 GND 6 DSR3
7 RTS3 8 CTS3
9 RI3 10 NC

J18: PRINT

Pin# |Signal Name|Pin # |Signal Name
1 STB- 14 AFD-
2 PDO 15 ERR-
3 PD1 16 INIT-
4 PD2 17 SLIN-
5 PD3 18 GND
6 PD4 19 GND
7 PD5 20 GND
8 PD6 21 GND
9 PD7 22 GND
10 ACK- 23 GND
11 BUSY 24 GND
12 PE 25 GND
13 SLCT 26 NC




J26: PC104 Connector — 40pin

J25: PC104 Connector — 64pin

Pin

Pin# |Signal Name|Pin # Signal Name
1 GND 2 GND
3 MEMCS16 *| 4 SBHE *
5 [0CS16* | 6 SA23
7 [RQ10 8 SA22
9 IRQ11 10 SA21
11 IRQ12 12 SA20
13 [RQ15 14 SA19
15 IRQ14 16 SA18
17 DACKO* | 18 SA17
19 DRQO 20 MEMR *
21 DACKS * | 22 MEMW *
23 DRQ5 24 SD8
25 DACK6 * | 26 SD9
27 DRQ6 28 SD10
29 DACK7 * | 30 SD11
31 DRQ7 32 SD12
33 VCC 34 SD13
35 MASTER * | 36 SD14
37 GND 38 SD15
39 GND 40 NC

Pin# | Signal Name # Signal Name
1 [OCHCHK * | 2 GND
3 SD7 4 | RESETDRYV
5 SD6 6 VCC
7 SD5 8 [RQ9
9 SD4 10 -5V
1 SD3 12 DRQ2
13 SD2 14 -12v
15 SD1 16 ows
17 SDO 18 +12V
19 IOCHRDY |20 GND
21 AEN 22| SMEMW *
23 SA19 24| SMEMR*
25 SA18 26 IOW *
27 SA17 28 IOR *
29 SA16 30| DACK3*
31 SA15 32 DRQ3
33 SA14 34| DACK1*
35 SA13 36 DRQ1
37 SA12 38 | REFRESH *
39 SA11 40 | SYSCLK
41 SA10 42 [RQ7
43 SA9 44 [RQ6
45 SA8 46 [RQ5
47 SA7 48 [RQ4
49 SA6 50 [RQ3
51 SA5 52 | DACK2*
53 SA4 54 TC
55 SA3 56 BALE
57 SA2 58 VCC
59 SA1 60 0SC
61 SA0 62 GND
63 GND 64 GND

J27: 4P Power Source (Interconnect to PC/104 — J25)

Pin# |Signal Name
1 -5V
2 -12V
3 +12V
4 GND




J29: PC/104 + (Optional)
VI/O Default setting: +5V

If you need to use VI/O as +3.3V, please refer to the VDX-6326 user manual.

Pin # A B c D
1 GND NC +5V ADOO
2 VI/O(+5V)| AD02 ADO1 +5V
3 AD05 GND AD04 AD03
4 C/BEO# ADO7 GND AD0G
5 GND AD09 ADO8 GND
6 AD11 | VI/O(+5V)| AD10 GND
7 AD14 AD13 GND AD12
8 +3.3V C/BE1# AD15 +3.3V
9 SERR# GND NC PAR
10 GND PERR# +3.3V NC
11 STOP# +3.3V LOCK# GND
12 +3.3V TRDY# GND DEVSEL#
13 FRAME# GND IRDY# +3.3V
14 GND AD16 +3.3V C/BE2#
15 AD18 +3.3V AD17 GND
16 AD21 AD20 GND AD19
17 +3.3V AD23 AD22 +3.3V
18 IDSELO GND IDSEL1 IDSEL2
19 AD24 C/BE3# |VI/O(+5V)| IDSEL3
20 GND AD26 AD25 GND
21 AD29 +5V AD28 AD27
22 +5V AD30 GND AD31
23 REQO# GND REQ1# | VI/O(+5V)
24 GND REQ2# +5V GNTO#
25 GNT1# | VI/O(+5V)| GNT2# GND
26 +5V CLKO GND CLK1
27 CLK2 +5V CLK3 GND
28 GND INTD# +5V RST#
29 +12V INTA# INTB# INTC#
30 -12V NC NC GND
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J30: VGA J33: LCD (DVO) Connector

Pin# |Signal Name|Pin#| Signal Name Pin# |Signal Name|Pin # Signal Name
1 R OUT 2 GOouT 1 +3.3V 2 +3.3V
3 B OUT 4 NC 3 LG2 4 LG3
5 GND 6 GND 5 LG4 6 LG5
7 GND 8 GND 7 NC 8 NC
9 VCC 10 GND 9 LRO 10 LR1
11 NC 12 DDCDAT 11 LR2 12 LR3
13 HSYNC 14 VSYNC 13 LR4 14 LR5
15 DDCCLK 15 GND 16 NC
17 NC 18 NC
J31: LVDS 19 NC 20 GND
Pin# |(Signal Name| Pin # | Signal Name 21 NC 22 NC
1 | vCC3(3av) | 2 | vee3(3av) ;2 tgg ;‘é tg;
3 GND 4 GND
5 RxINO+ 6 RxINO- 27 LB4 28 LBS
7 RAINT- | 8 GND 29 NC 30 NC
9 GND 10 | RxINT+ 31 LGO | 32 LG1
1 RAIN2+ | 12 | RN2- 33 GND | 34 | GND
13 CKIN- | 14 GND 35 NC 36 | LCLK
s oo v | oo R
J32~J38: Display type setup (CRT /LCD) j; LBﬁgKL ji xgg';ﬁ
Connector Pin # Signal Name Please refer to user manul for TFT Flat Panel Data Output
1 VCC . . .
152 ) IO J39: JTAG Disable (Default setting: Pin 1 &
Pin 2 short)
3 GND Pin# |Signal Name|Pin # Signal Name
1 VCC 1 GND 9 [;J'TAS
J34 2 GPIOB isabe
3 GND J40: LINE OUT
1 VCC Pin# [Signal Name
J35 2 GPIOC 1 LOUTR
3 GND 2 o
1 VCC 4 LOUTL
J36 2 GPIOD
3 aND J41: MIC-IN
Pin# |Signal Name
! vee 1| MICVREF
J37 2 GPIOE 2 GND
3 GND 3 GND
4 MIC-IN
1 VCC
J38 2 GPIOF
3 GND




J42: LAN2 J44: LAN2 Enable/Disable

Pin# |Signal Name| Pin # Signal Name Pin# [Signal Name
! Xl | 2 | TX CLOSE | LANOff
3 RX+1 4 LEDO1 OPEN LAN ON
5 LEDO1+ 6 RX-1
7 LED11+ 8 LED11 _
J45: LAN3 Enable/Disable
J43: LAN3 Pin# |Signal Name
Pin# |Signal Name|Pin # |Signal Name CLOSE | LAN Off
1 TX+2 2 X2 OPEN LAN ON
3 RX+2 4 LEDO02
5 LED02+ 6 RX-2
7 LED12+ 8 LED12




VDX-6326 SBC System BIOS

The VDX-6326 SBC uses AMI BIOS. To reconfigure the SBC'’s BIOS settings, go through the
following steps to enter BIOS configuration:

1.

Immediately after power on, depress the <Del> key repeatedly to enter the system BIOS
configuration mode.

Use the arrow up/down, left/right and PageUp/Page/Dn keys to navigate between
different BIOS configuration options.

Press <Esc> to move back to previous menu.

To save changes, navigate to the Save Changes and Exit option from the main BIOS
setting menu to save setting changes and Exit. (You can also press F10 to save the
setting and exit.)

Unless you are certain about the BIOS settingstfimm, do not change system BIOS
configuration.

Improper BIOS configuration can cause the VDX-6BHC fails to boot or function as
expected.

VDX-6326 SBC System Memory, I/O and IRQ Mapping

Memory Mapping

Address Description

0000:0000-9000:FFFF System RAM

AO000:0000-A000:FFFF EGA/VGA Video Memory

B000:0000-B000:7FFF MDA RAM, Hercules graphics display RAM

B000:8000-BO00:FFFF CGA display RAM

C000:0000-C000:7FFF EGA/VGA BIOS ROM

C000:8000-C000:FFFF Boot ROM enable.

D000:0000-D700:FFFF Expansion ROM space.

D800:0000-DB00-FFFF SPI Flash Emulate Floppy A Enable.

DCO00:0000-DFO0:FFFF Expansion ROM space.

E000:0000-E000:FFFF USB Legacy SCSI ROM space.

F000:0000-FO00:FFFF Motherboard BIOS

/O Mapping

I/O Address Device

0000h — 000Fh 8237 DMA Controller #1

0010h — 0017h COM 9 **

0018h — 001Fh Not use

0020h — 0021h 8259 Master Interrupt Controller
0022h — 0023h 6117D configuration port **
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0024h — 002Dh Not use

002Eh — 002Fh Forward to LPC Bus
0030h — 003Fh Not use

0040h — 0043h Timer Counter 8254 **
0044h — 0047h Not use

0048h — 004Bh PWM counter 8254 **
004Ch — 004Dh Not use

004Eh — 004Fh Forward to LPC Bus
0050h — 005Fh Not use

0060h Keyboard data port

0061h Port B + NMI control port

0062h — 0063h 8051 download 4K address counter
0064h Keyboard status port

0065h WatchDogO reload counter

0066h 8051 download 8-bit data port
0067h WatchDogl reload counter

0068h — 006Dh

WatchDog1l control register

006Eh — 006Fh

Not use

0070h — 0071h

CMOS RAM port

0072h — 0075h

MTBF counter **

0076h — 0077h

Not use

0078h — 007Ch

GPIO port 0, 1, 2, 3, 4 default setup **

007Dh — 007Fh

Not use

0080h — 008Fh

DMA Page Registers

0090h — 0091h

Not use

0092h

System control register

0093h — 0097h Not use

0098h — 009Ch GPIO direction control **
00AOh — 00Alh PIC 8259-2

00A2h — 00BFh Not use

00COh — 00DFh 8237 DMA Controller #2
00EOh — O0FFh Not use

0100h — 0101h GPCSL1 default setting address
0170h — 0177h IDE1 (IRQ-15)

01FOh — 01F7h IDEO (IRQ-14)

0220h — 0227h

Serial Port 8 Forward to LPC Bus **

0228h — 022Fh

Serial Port 7 Forward to LPC Bus **
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0238h — 023Fh

Serial Port 6 Forward to LPC Bus **

0278h — 027Fh

Parallel port (IRQ-7, DMA 0) **

02E8h — 02EFh

Serial Port 4 (IRQ-11) **

02F8h — 02FFh

Serial Port 2 (IRQ-3)

0338h — 033Fh

Serial Port 5 Forward to LPC Bus **

00376h

IDE1 ATAPI device control write only register

03E8h — 03EFh

Serial Port 3 (IRQ-10) **

03FOh — 03F7h

Floppy Disk (IRA 6, DMA 2)

03F6h

IDEO ATAPI device control write only register

03F8h — 03FFh

Serial Port 1 (IRQ-4)

0480h — 048Fh

DMA High page register

0490h — 0499h

Instruction counter register

04D0h — 04D1h

8259 Edge/Level control register **

OCF8h — OCFFh

PCI configuration port

D400h — D4FFh

On board LAN

FCOOh — FCO5h

SPI Flash BIOS control register **

FC08h — FCODH

External SPI Bus control register (output pin configurable
GPIO3[0-3]) **

** Not in use for VDX-6326 SBC

IRQ Mapping

IRQ# Device

IRQO System Timer

IRQ1 Keyboard Controller
IRQ2 Cascade for IRQ8 - 15
IRQ3 Serial Port 2

IRQ4 Serial Port 1

IRQ5 uUsB

IRQ6 Floppy

IRQ7 Parallel Port

IRQ8 Real Time Clock

IRQ9 USB, RTL8100B LAN1, RTL8100B LAN2
IRQ10 Serial Port 3

IRQ11 Serial Port 4

IRQ12 Mouse

IRQ13 Math Coprocessor
IRQ14 Hard Disk Controller
IRQ15 usB
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DMA Mapping
DMA# Description
DMAO

DMA1
DMA2 Floppy Disk Controller
DMA3
DMA4
DMAS5
DMAG6
DMA7
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Appendix E — SBC startup options

By changing the BIOS settings, the VDX-6326 SBC can be configured to boot from the following
resources.

* Internal IDE storage

e CompactFlash

 USB Floppy

« USB storage

¢ USB CD/DVD-ROM drive

* Remote Network Boot using PXE
By default, SBC is set to boot from the IDE storage.
Here are the steps to configure the SBC to boot from bootable USB flash storage. The USB flash storage
device must be inserted to the SBC’s USB interface prior to power on.

» Configure an USB flash storage to boot to DOS.

USB flash devices from different manufacture arétwith different components. Not all
USB flash can be configured as bootable devicefelRe the USB flash manufacture’s
technical document for information.

» Insert the bootable USB flash storage to one of the SBC’s USB ports, before power on.

* Power on the SBC.

» Press the DEL key repeatedly immediately after SBC power on to enter BIOS configuration.
* From the BIOS Setup Utility menu, use the Left/Right Arrow key to select the “Boot” option.

*  With the “Boot” option selected, use the Up/Down Arrow key to select “Boot Device Priority”, and
press the Enter key.

«  Use the Up/Down Arrow key to select “1* Boot Device”, and press the Enter key.

*  From the small Options menu, use the Up/Down Arrow key to select “USB: xxx” (xxx = name of
the USB flash storage) and press Enter.

» Press the ESC key to navigate back to the main menu.

* Use the Left/Right Arrow key to select “Exit”

» Use the Up/Down Arrow key to select “Save Changes and Exit” to complete the BIOS
configuration.

Consult SBC manual for more information about BIOS settings.

When creating a bootable USB flash storage deWsegommon to use DOS as the operating
system. The DOS operating system supports FATsfildem and can only address storage partition
that is 2 GB or smaller.

Vortex86DX-SPARK Windows Embedded CE 6.0 R3 Jump Start rev 2.5 Page 105 of 155



Appendix F — Modify the VDX-6326 SBC's DOS Selection Menu

The VDX-6326 SBC has an internal IDE bootable flash storage preinstalled and configured to boot to
DOS and provides multiple options to launch the Loadcepc.exe boot loader with different command line
options as shown in figure F1.

Microsoft Windows 98 Startup Menu

92.168.2.232

3. S
4. Clean Boot (no commands)

Enter a choice: 2

F5=Safe mode Shift+F5=Command prompt Shift+F8=Step-by-step confirmation [N]

Fig. F1 - VDX-6326 SBC startup menu (with CE 6.thjustart kit software preinstalled)

The default selection, will execute after 15 seconds delay. During the initial 15 seconds delay, you can
select and execute the other options, using the arrow up/down key.

You can change the default selected option and the delay time. To change the default option, use a text
editor to edit the CONFIG.SYS file located in the root of the SBC’s storage as follow.

Let’'s say you are using the Cross-over Ethernet cable to connect your development workstation directly
to the SBC. You need to configure your development workstation and SBC to use static IP address. It
would be convenience for the SBC to launch “Option 3", “Load OS image from development station with
Static IP 192.168.2.232", as the default selection. To save time, it's also good to shorten the delay time
from 15 seconds to 5 seconds. Here is how you can make the changes.

Use a text editor to edit the CONFIG.SYS file on the SBC as follow:
Locate the following entry within CONFIG.SYS:
Menudefault=1LOCAL, 15

Change the the above entry to the following:
Menudefault=3STATIC, 5
If you are not familiar with DOS batch file, take a look at the AUTOEXEC.BAT file locates at the root of

the file system. When the SBC is power up, it executes this batch file first and uses the configuration
settings in the CONFIG.SYS file.

The DOS operating system and the SBC’s startugielemenu are designed to help provide an efficien
development environment. When deploying the produdistribution using the Windows Embedded CE
operating system, use BIOSLoader in place of DORuach the OS runtime image.

BlOSLoader is a boot loader, included with Windo#rebedded CE 6.0, in the following folder:
\WINCEG600\Platform\CEPC\SRC\Bootloader\BIOSLoader

Source code, binary and setup floppy image areigeav Refer to the online documentation for more
information.
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Here is the source code listing for the Configfdgs the DOS startup configuration file for the
VDX-6326 SBC:

[menu]

menuitem=1LOCAL, Load OS image from local storage

menuitem=2DHCP, Load OS image from development stat ion with DHCP service
menuitem=3STATIC, Load OS image from development st ation with Static IP 192.168.2.232

menuitem=4CLEAN, Clean Boot (no commands)
menudefault=1LOCAL,15
menucolor=7,1

[1LOCAL]
[2DHCP]

[3STATIC]
[ACLEAN]

[COMMON]

buffers=10,0

files=30

break=on

lastdrive=Z

dos=high,umb

device=himem.sys /testmem:OFF

Here is the source code listing for the Autoexedile the DOS startup batch file for the VDX-
6326 SBC:

@echo off
verify off
PROMPT $p$g

set NET_IRQ=5
set NET_IOBASE=ECO00
SsetNET_IP=

if "%CONFIG%" == "1LOCAL" goto 1LOCAL
if "%6CONFIG%" == "2DHCP" goto 2DHCP

if "%CONFIG%" == "3STATIC" goto 3STATIC
if "%CONFIG%" == "ACLEAN" goto 4CLEAN

:1LOCAL
Loadcepc nk.bin
goto END

:2DHCP
goto REMOTE

:3STATIC

Set NET_IP=192.168.2.232

goto REMOTE

‘REMOTE

loadcepc /C:1 /e:%NET_IOBASEY:%NET_IRQ%:%NET_IP% eb  oot.bin
goto END

“ACLEAN

:END
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Appendix G — Debug Serial Port

Windows Embedded CE captures the first Serial port and uses it to output debug messages. Since much
of the debug messages are available with the use of KITL via an Ethernet connection.

When using one of the preconfigured options to load the CE OS runtime image from the local storage, the
Loadcepc is executed with command line parameter as follow:

Loadcepc NK.bin

The NK.bin file is the Windows Embedded CE OS mnatimage. To configure COML1 to send
out serial debug messages, change the above lcwlefto the following:

Loadcepc /C:1 NK.bin

When using one of the preconfigured options to s®mutme request and download the runtime
image from the development workstation, the Loadésgxecuted with command line
parameter as follow:

Loadcepc /C:1 /e:%NET_IOBASE%:%NET_IRQ%:%NET_IP% EB  OOT.bin

The EBOOT.bin file is an Ethernet boot loader, meetb request and process the function to
download OS runtime images from the Platform Buildievelopment workstation.

To send request to download runtime image from the development workstation using static IP
(192.168.2.232) and configure the device to send serial debug messages via COM2, launch the
Loadcepc executable with command parameters as follow:

Loadcepc /C:2 /e:0:0:192.168.2.232 EBOOT.hin

To access help information for the Loadcepc loader, launch the Loadcepc executable with the command
parameters as follow:

Loadcepc /?
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Appendix H — using Static IP Address

To use Static IP address, the IP address for the SBC and development workstation must be set to the
same subnet.

The DOS boot-loader pre-installed on the SBC is configured with the Static IP address, 192.168.2.232,
when option 5 is selected (Load OS image from development workstation with Static IP). This IP address
is use for the Loadcepc bootloader only and is not being passed to the CE 6.0 runtime image launch by
the Loadcepc bootloader. After the CE 6.0 runtime image is successfully download from the
development workstation and launched, the IP address for SBC must be configured manually.

From Windows Embedded CE desktop, select Start | Settings | Network and Dial-up Connections  to
bring up the Network Connections screen.

EXEom = e ]
File Zoom Display Tools Help

[ Fle Edit view Advanced || || [5. 5|5 E]B]
B 8

Make Mew

Connection

Disable

Properties

#5tart [ etwork connections

& 40 AW @]

From the Network Connection screen, right click on PCI-R60401 and select Properties.

EEE I R PpE
Files=ZosrinDisplayin ToakmHelp

|[Ele Edit view Aﬂvagceﬂ\\'}?i'@ T, =

2

Make New  PCIRE040L
Conrection

‘PCIR60401' Settings [ox]

= S— M
1P Adidress [Name Servers

An'1P address can be ) Obtsin an 1P address via DHCP
automaticaly assigned to this i

computer. Fyour network @) Specify an 1P address

does not automaticaly assign
1P addresses, ask jour rietwerk T ARDESE I2ee. 2

administrater for an adehess,

Subnet Mask; 255,255,255, d
and then type it in the space
provided, DefaltGateway: [ . .|

& start [ metwork comections

L, 40T AM @

From the PCI\R60401 Settings screen, enter the static IP address.

Note: You can use a different IP address.
You need to configure your development workstation’s IP address to the same subnet as SBC.
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If your development environment requires the use of static IP address, it's more convenience to build a

CE 6.0 OS image with a static IP address preconfigured.

You can configure the OS design to generate an OS runtime image with a preconfigured static IP address
by adding the following registry entries to the OS design project’'s PROJECT.REG registry file.

[HKEY_LOCAL_MACHINE\Comm\PCI\R60401\Parms\Tcplp]
"EnableDHCP"=dword:0
"DefaultGateway"=multi_sz:"192.168.2.1"
"UseZeroBroadcast"=dword:0
"IpAddress"=multi_sz:"192.168.2.232"
"Subnetmask"=multi_sz:"255.255.255.0"

To add the above registry entries to the OS design, with the OS design project open, perform the

following steps.

» Click and select Solution Explorer from VS2005 IDE

» Expand the Parameter Files folder

* Expand the ICOP_VDX6326_60B: X86 folder

» Double click on the project.reg file

* Inthe center pane, click on the Source tap to view in source format

» Add the above registry entries to the end of the file.

Your VS2005 should look similar to the following.

File Edit View Project Build Debug Target Tools Window Community Help i
G- %SR- & B ICOP_VDX532 ~ Platform Builder (TGTCPL = | [ &
| . PR I e T E = .|
4| | | R e e 8 ; s Ry
Device: CE Device - %m =
Selution Bxplorer - Solution. My W [ ‘ ‘":/' é@@fqr‘m:@g’.—' project.reg'Start Page o f‘_{
- - [HKEY LOCAL MACHINE\Windows CE Tools] *
i A My et il "Platform"="{2£088164-1307-42bf baac-11178885c1dE}"
B C/WINCES00 =
?’;?Favsrites . | Static IP address sectings
Gl Parameter Files [HFEY LOCAL MACHINE\Comm\PCI\R60401\Parms\TcplIp]
- 3 ICOP_VDX6326_608: X86 (Active) "EnableDHCE "=dword:0
- ] project.bib E| "DefaultGateway"=milti sz:"192.168.2.1"
[ project.dat "UseZeroBroadcast"=dword:0
i |7 project.dh "IpAddress"=multi_sz:"192.168.2.232" =
@ project.reg "Subnetmask"=multi sz:"255.255.255.0" =
=1 SDKs |
5| Subprojects [HKEY LOCAL MACHINE\Startup]
i ] Autolaunch_v200_B86 (C/AWINCE = "Processi"="ConmanClientZ.exe" -
il i, | 3 P i A v
If‘:gSDIut\on Expl... ‘$Q;~ch\bcx§@';atalcg e, H RegEdit |‘_‘—-’|i:gy_c_§_|
Output - a1
Show output from:  Windows CE Debug - =
£ »
[Z] Output :5 Error List l
Ready Ln 53 Col41 Chal NS J

i

After rebuilding the OS design, the resulting CE 6.0 image will have the pre-assigned static IP address.
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Appendix | — Recover Jump Start Kit's Original Files

The VDX-6326 SBC is preconfigured to boot to Microsoft DOS 6.22 and the necessary files to load the
prebuilt CE 6.0 OS runtime images and Ethernet boot loader to download runtime image from the
development workstation.

VDX-6326 SBC Preconfigured Files
The following files are preconfigured in the root of the SBC’s FATL16 file system:

» Loadcepc.exe
This is a DOS boot loader for Windows Embedded CE. It can be used to launch a CE 6.0 OS
runtime image from the local storage. It can also be used to launch the Ethernet boot loader,
Eboot.bin, to establish connectivity with the Platform Builder development workstation and
download runtime image from the development workstation to the target device.

* Nk.bin
This is the prebuilt CE 6.0 OS runtime image for the jump start kit.

* Vesatest.exe
This utility is used to check the system’s supported VESA video display mode.

* Eboot.bin
This is the Ethernet boot loader. It's launched by Loadcepc.exe to establish connectivity with the
Platform Builder development workstation and download Windows Embedded CE OS runtime
image from the development workstation to the target device.

* Himem.sys
This is a DOS device driver to enable DOS to use memory beyond the original 640K limitation,
also refer to as extended memory region.

Note: There are multiple version of DOS, when udd@S 6.22 and Windows 98 DOS,
Loadcepe.exe requires Himem.sys to function.

When using Windows Millennium DOS, Himem.sys ig nequired.

* Autoexec.bat
This is an auto execution batch file executed by DOS when the system starts.
The file is in ASCII text format and can be viewed or edited using any text editor.
The Edit.com, a simple text editor, is provided to edit this file.

« Config.sys
This is the system startup configuration file.
The file is in ASCII text format and can be viewed or edited using any text editor.
The Edit.com, a simple text editor, is provided to edit this file

The VDX-6326 SBC preconfigured files are provided on the CD-ROM that comes with the Vortex86DX-
SPARK Windows Embedded CE 6.0 jump start kit, in the following directories:

« \MSJK Files

Recover Damaged Files

To recover individual file or damaged file system, you can perform one of the following:
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» Copy the file(s) from the jump start CD-ROM to the SBC's local storage, overwritten the existing
file(s).
» Format the SBC's IDE flash file system and recover all of the original files from the CD-ROM.

Note: Unless the SBC'’s flash storage file systemoisupted and not able to boot, it's best to
copy the needed files from the jump start CD-ROM amoid formatting the flash.

To perform the above recovery tasks, you need to boot SBC from an USB floppy, USB flash storage or
USB CD-ROM to recover the file(s).

The VDX-6326 SBC can be configured to boot from the following sources:

* |IDE storage
 USB floppy

« USB CD-ROM

e USB flash storage
* LAN

One of the convenience methods to recover damaged file is to use a bootable USB flash storage, as the
file transfer medium, to copy file(s) from the jump start CD-ROM to the SBC's flash storage.

Preparing USB Flash Storage to Boot to DOS

Before configuring the SBC to boot from USB flash storage, you need to prepare the USB flash storage to
be able to boo to DOS.

Keep in mind there are many different type of USB flash manufactured by different companies with
different hardware, and not all of them can be configured to boot to DOS.

It's important to know that DOS can only address FAT file partition that is 2GB or smaller. So, you need
to use an USB flash storage that is 2GB or smaller in size.

For some USB flash storage, making it bootable to DOS can be done with the following simple steps:

» Format the USB flash storage using FAT or FAT16 (not FAT32).
* Copy the following DOS system file to the USB flash storage.

o 10.SYS

0 MSDOS.SYS

o COMMAND.COM

There are different version of DOS, such as 6.22, Mdows 98 and Windows Millennium.
You need to use DOS files from the same version.

You can find these file by searching on the Web usg the “DOS boot disk” key word.

Some of the USB flash storage manufacture provide utility to format and configure the USB flash to boot
to DOS.

Due to the large pool of available USB flash storages; there is not a procedure or method to make the
USB flash bootable to DOS that works for all USB flash in the market.

Some of the USB flash storage devices are built with file encryption, support multiple function and etc.
Usually, these multi-function USB flash storage devices cannot be configured to boot to DOS. It's best to
use a simple USB flash storage device that is 2GB or smaller.
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In addition to formatting and configuring the USB flash storage to boot to DOS, you also need to copy the
necessary DOS utilities to the USB flash storage and use them to format the SBC’s IDE flash storage.

If the USB flash storage is made bootable to Windows Millennium or Windows 98, copy the following DOS
utilities to the USB flash storage (make sure to copy the correct version of utility):

* Fdisk.exe
e Format.com
* Attrib.exe

If the USB flash storage is made bootable to DOS 6.22, in addition to the above utilities, the following are
needed:

e Sys.com (Needed to transfer the DOS system file to SBC’s IDE flash storage)
« Himem.sys (Extended memory driver needed for DOS 6.22 to support Loadcepc)

Configure the VDX- 6326 SBC to Boot from USB Flash Storage

Assuming you have a bootable USB flash storage, insert the USB flash storage to the SBC and turn on
the power. The USB flash storage must be inserted to the SBC’s USB interface prior to power on, in
order for the system BIOS to detect its present.

Improper BIOS settings affect system behavior ambent the system from booting and functi
as expected.

Immediately after power on, press the “Del” key repeatedly to bring up the BIOS configuration menu,
similar to the screen in Figure I-1.

Advanced PCIPnP Boot Security Chipset Exit

System Overview *

AMIBIOS

Version :08.080.14
Build Date:11/25/08
1D :1ADSY000

= Processor

= Vortex A9120

= Speed :800MH=
* System Memory

Size 1 206MB
Speed :308MHz

[EE:43:131
System Date [Thu 82/19/26091

= CPU MTBF 164739 Hours Remaining
= System Fault :0 Times

Select Screen
Select Item
Change Field
Select Field
General Help
Save and Exit
Exit

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Figure I-1

From the main BIOS configuration menu, use the left/right arrow key to navigate to the Advanced settings
menu, similar to Figure I-1.
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PCIPnP Boot Security Chipset Exit

B 36 36 I 3 I I I S 3 S 3 S 336336 36336 336 36336 36336 336 36 I IE I IE I I IE I I3 I I I I I I I I 3 I 3 36 3 S 3 3 6 336 36336 336 36 3 36 36336 3]

Advanced Settings

*

SE 36 36 5 36 36 3 36 6 3636 6336 36336 3636 36336 3636 36 3636 36336 336 36 I IE I I I I I I I I I 3 I 36 3 I H-

WARNING: Setting wrong values in below sections
may cause system to malfunction.

= Board Configuration

< CPU Configuration

= IDE Configuration

Floppy Configuration
SuperI0 Configuration
Remote Access Configuration
USB Configuration

SB LAN [Enabled]
HAC Address 00 1B EB 69 082 24

%
*
%
*

s Select Screen

*x Select Ttem

Enter Go to Sub Screen
General Help
Save and Exit
Exit

¥ Ok X X F % k X & X & X X X X k X ¥

Figure I-2
The Advanced BIOS settings screen may not show the following hidden options:

¢ Board Configuration
¢ Floppy Configuration
*  SuperlO Configuration

From the Advanced BIOS settings screen, use the Up/Down arrow key to navigate to the “USB
configuration” option and press Enter to bring up the USB configuration screen, as shown in Figure 1-3.
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USB Devices Enabled :

1 Drive

USE Port 0,1 [Enabled]
USB Port 2,3 [Enabled]
USB Dewvice [Disabled]
Legacy USB Support [Enabled]
USB 2.0 Controller Mode [HiSpeed]
BIOS EHCI Hand-Off [Enabled]
USB Beep Message [Enabled]

Select Screen
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Change Option
General Help
Save and Exit
Exit

= UUSB Mass Storage Device Configuration

*
*
*
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*
*
*
*
*
*
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Figure 1-3

From the USB configuration screen, use the Up/Down arrow key to navigate to the “USB Mass Storage
Device Configuration” and press enter to bring up the USB Mass Storage Device Configuration screen, as
shown in Figure |-4.
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Figure I-4

The “Device #1” setting list the detected USB flash storage device. The device name listed will be
different for each different type of USB flash storage from different company.

The default Emulation Type is set to “Auto”, which works for some device and does not work for some
device.

You may have to go through multiple tries to findetting that work.
For most USB flash storage device, setting the Emulation Type to “Hard Disk” yield the best result.

After the file recovery is done, be sure to chattgeEmulation setting back to Auto. Otherwi
USB device may not function properlnder CE 6.0.

Boot Device Priority

In addition to configuring the USB flash storage device emulation type, the device boot sequence also
affect the SBC'’s boot process.

Press the “Esc” key to go back to the previous menu. You need to press the “Esc” a few times to go back
to the main BIOS settings menu.

From the main BIOS setting menu, use the Left/Right arrow key to move to the Boot setting menu.

From the Boot Settings menu, use the Up/Down arrow key to navigate to the Boot Device Priority option
and press enter to bring up the Boot Device Priority screen, as shown in Figure I-5.
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Figure I-5

There may be two devices shown on the screen.ctSbke *' Boot Device and press enter
bring up the Options screen, and select the US# fiaorage device ase 1 Boot Device and
press enter.

Press the “F10” key to save the settings and ditSBconfiguratior
The system will reset and boot from the USB flasinage

After file recovery is done, reconfigure the BlQshkoot from thelDE device

Steps to Reco ver All Files (USB Flash boot to DOS 6.22)

Assuming the SB@nd bootable USB flash storage configuration waceassful, with th SBC
able to boot DO%om USB flash storage, work through the followstgps to recover thVDX-
6326 SBC files:

* Copy the following files from thVDX-6326 SBC jump star€D to the USB flasl
storage:
0 \Recoverhutoexec.be
\RecoverConfig.sy:
\Recoverboot.bir
\Recoverloadcepc.ex
\Recoverimem.sy:
\Recover\k.bin

O O0OO0OO0Oo

* Boot SBC fromthe USB flash storac
* Format the SBG IDE flash storage using the following comm:
o Formatd:/s

Important: If the SBCis still able to boot to DOS from thelDE flash storage, it's
not needed to format the flash. Instead, just copthe files from the



Jump Start CD-ROM to the SBC’s IDE flash storage ad overwritten
the corrupted file.

The USB flash storage is emulated as hard drivebemdme drive C: after booting to DOS,
with drive D: assigned to the SBC’s IDE flash sgga

If the USB flash storage is emulated as the floggye and become drive A: after booting to
DOS, the drive letter C: will be assigned to theCEBIDE flash storage. In this case, use the
following format command:

Format C: /s

The “/s” parameter instruct the Format utility tarisfer DOS system to the IDE flash after
formatting.

» Copy the following files from the USB flash storagethe SBC'’s IDE flash storage:
0 Autoexec.bat

Config.sys

Eboot.bin

Himem.sys

Loadcepc.exe

Nk.bin

O O O0OO0oOo

Remove the USB flash storage and reboot SBC. Inatedy after SBC power reset, press the
“Del” key to enter BIOS configuration and navigébethe Boot Settings menu to configure the
Boot Device Priority to configure the SBC’s IDEdhastorage as thé boot device.

Note: If the IDE flash storage is recovered witlliierent version of DOS, the Config.sys,

the DOS startup configuration file, may need taradified to meet the particular
version of DOS in use.
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AppendiX J — VDx-6326 SBC's System BIOS

The VDX-6326 SBC uses AMI BIOS.

To access the SBC’s BIOS configuration, immediately after power on, or power reset, press the “Del” key
repeatedly.

After successful gaining access to the system’s BIOS configuration, the main BIOS configuration screen
will show, similar to Figure J-1.

Advanced PCIPnP Boot Security Chipset Exit

= System Querview =
=~ AMIBIOS *
= Version :08.00.14 *
* Build Date:11/25/08 *
=~ 10 :1ADSYO00 x
= Processor *
* Vortex A9120 *
= Speed :800MH= *
< System Memory *
= Size :256MB * Select Screen
= Speed :300MHz = Select Item
o = Change Field
" [0 43:13] x Select Field
* System Date [Thu 82/19/26091 * General Help
= * Save and Exit
= CPU MTBF 164739 Hours Remaining = ESC  Exit
* System Fault :0 Times =

yB2 .58 (C)Copyright 1985-2008, American Megatrends, Inc.
Figure J-1

kkkkkkkkkhkkkkhkkkkkkhkkk IM PORTANT *kkkkkkkkkkhkkkkkkkhkkk

Incorrect BIOS settings may cause the system fail to function as expected,

And may prevent the system from completing the boot process.

*kkk kkkkkkkkk kkkkkkkkkkkkkkkk *% **

Default BIOS Settings

When the system fails to function due to incorrect BIOS settings, go through the following steps to
configure the BIOS with the default settings:

« Enter BIOS configuration mode (Press “Del” key repeatedly immediately after powering on the
SBC)
« From the main BIOS configuration menu, use the Left/Right arrow key to navigate to the Exit

option menu, as shown in Figure J-2.
Main Advanced PCIPnP Boot Security Chipset

= Exit Options = Exit system setup
after saving the
changes .

e 22 R X
pliSave Changes and Exit

* Discard Changes and Exit

= Discard Changes

[«

* Load Optimal Defaults

* Load Failsafe Defaults

F10 keyv can be used
for this operation.

= Select Screen

= Select Item

Enter Go to Sub Screen
General Help
Save and Exit
Exit

*
=
=
*
*
=
=
*
*
=
=
*
*
=
=
*
*
=

Figure J-2



» From the Exit Options menu, use the Up/Down arrow key to navigate to the “Load FailSafe
Defaults” and press the “Enter” key.

*  When the “Load Failsafe Defaults?” screen comes up, select OK.

*  From the Exit Options menu, use the Up/Down arrow key to navigate to the “Load Optimal
Defaults” and press the “Enter” key.

» Press the “Esc” key to go back to the main BIOS setting menu.

*  From the main BIOS setting menu, use the Left/Right arrow key to navigate to the Advanced
Settings menu.

» Use the Up/Down arrow key to navigate to the IDE Configuration option and press enter to bring
up the IDE Configuration menu.

* From the IDE Configuration menu, use the Up/Down arrow key to navigate to the “OnBoard IDE
Operate Mode” and press “Enter” to bring up the Options dialog box.

» Select “Native Mode and press “Enter”

* Press the “Esc” key to go back to the main BIOS setting menu.

» Use the Right/Left arrow key to navigate to the Advanced PCI/PnP settings screen.

» Use the Up/Down arrow key to navigate to the PCI IDE BusMaster option and press “Enter”.

» From the Options dialog box, select “Enabled” and press “Enter”.

BIOS Settings Impacting IDE Storage in CE 6.0

The ICOP_VDX6326_60B BSP is configured to support the VDX-6326 SBC preconfigured with the
following IDE and PCI-PnP BIOS settings:

« The “OnBoard IDE Operate Mode " setting, one of the Advanced BIOS settings, is configured to
“Native Mode ".

« The “PCI IDE BusMaster ” setting, one of the Advanced PCI/PnP settings, is configured to
“Enabled .

In addition to the above, check to make sure the 1% Boot Device, from the Boot Device Priority settings, is
configured to boot from the correct device.
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Appendix K —  Configure System BIOS to Boot from USB Flash Storag e

The VDX-6326 SBC uses AMI BIOS.

To access the SBC's BIOS configuration, immediately after power on, or power reset, press the “Del” key
repeatedly.

kkkkkkkkhkkkhkkkkkkhkkk IhAF)C)FQ'r/\Pd1' kkkkkkhkkkkkkkkhkkkhkkk

Incorrect BIOS settings may cause the system fail to function as expected,

And may prevent the system from completing the boot process.

*kkkkkkkkkkkkkkkkhkkkkhkkkhkkkhkkkkkkkkkhkkkhkkkhkkkkkkkhkkkkhkkkkkkkhkkkkkkkx

Preparing USB Flash Storage to Boot to DOS

Before configuring the SBC to boot from USB flash storage, you need to prepare the USB flash storage to
be able to boo to DOS.

Keep in mind there are many different type of USB flash manufactured by different companies with
different hardware, and not all USB flash storage device can be configured to boot to DOS.

It's important to know that DOS can only address FAT file partition that is 2GB or smaller. So, you need
to use an USB flash storage that is 2GB or smaller in size.

For some USB flash storage, making it bootable to DOS can be done with the following simple steps:

» Format the USB flash storage using FAT or FAT16 (not FAT32).
» Copy the following DOS system file to the USB flash storage.

o 10.SYS

0 MSDOS.SYS

o COMMAND.COM

There are different version of DOS, such as 6.2hddwvs 98 and Windows Millennium. You
need to use DOS files from the same version.
You can find these file by searching on the Wemgghe “DOS boot disk” key word.

Some of the USB flash storage manufacture provide utility to format and configure the USB flash to boot
to DOS.

Due to the large pool of available USB flash storages; there is not a procedure or method to make the
USB flash bootable to DOS that works for all USB flash in the market.

Some of the USB flash storage devices are built with file encryption, support multiple function and etc.
Usually, these multi-function USB flash storage devices cannot be configured to boot to DOS. It's best to
use a simple USB flash storage device that is 2GB or smaller.

In addition to formatting and configuring the USB flash storage to boot to DOS, you also need to copy the
necessary DOS utilities to the USB flash storage and use them to format the SBC’s IDE flash storage.

If the USB flash storage is made bootable to Windows Millennium or Windows 98, copy the following DOS
utilities to the USB flash storage (make sure to copy the correct version of utility):
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* Fdisk.exe
e Format.com
* Attrib.exe

If the USB flash storage is made bootable to DOS 6.22, in addition to the above utilities, the following are
needed:

« Sys.com (Needed to transfer the DOS system file to SBC’s IDE flash storage)
¢ Himem.sys (Extended memory driver needed for DOS 6.22 to support Loadcepc)

Configure the SBC to Boot from USB Flash Storage

Assuming you successfully prepared a bootable USB flash storage, insert the USB flash storage to the
SBC and turn on the power. The USB flash storage must be inserted to the SBC’s USB interface prior to
power on, in order for the system BIOS to detect its present.

Improper BIOS settings affect system behavior arev@nt the system from booting and funct
as expected.

Immediately after power on, press the “Del” key repeatedly to bring up the BIOS configuration menu,
similar to the screen in Figure K-1.

Advanced PCIPnP Boot Security Chipset Exit

Systen Overview *

AMIBIOS

VYersion :08.00.14
Build Date:11/25/08
10 :1ADSVA00

Processor
Yortex A9120
Speed :800MHz

System Memory
Size :206HB
Speed :300MHz

Select Screen
Select Item
Change Field
Select Field
General Help
Save and Exit
Exit

[EE:43:13]
Systen Date [Thu 82/19/2009]

CPU MTBE 164739 Hours Remaining
= System Fault :0 Times

¥ K XK ¥ ¥ X X X X X X ¥ ¥ X X ¥ ¥ ¥

Figure K-1

Use the left/right arrow key to navigate to the Advanced settings menu, similar to Figure K-2.
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PCIPnP Boot Security Chipset Exit
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F18  Save and Exit
ESC  Exit
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Figure K-2
The Advanced BIOS settings screen may not show the following options:

* Board Configuration
*  Floppy Configuration
e SuperlO Configuration

These are hidden configuration.

Use the Up/Down arrow key to navigate to the “USB configuration” option and press Enter to bring up the
USB configuration screen, as shown in Figure K-3.
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» USB Configuration = Options
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= ) Disabled

USB Devices Enabled :
Drive
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USB Port 2,3 [Enabled]
USB Device [Disabled]
Legacy USB Support [Enabled]
USB 2.8 Controller Mode [HiSpeed]
BIOS EHCI Hand-0ff [Enabled]
USB Beep Message [Enabled]

Select Screen
Select Item
Change Option
General Help
Save and Exit
Exit

= USB Mass Storage Device Configuration
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Figure K-3

Use the Up/Down arrow key to navigate to the “USB Mass Storage Device Configuration” and press enter
to bring up the USB Mass Storage Device Configuration screen, as shown in Figure K-4.
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Figure K-4

The “Device #1” setting list the detected USB flash storage device. The device name listed will be
different for USB flash storage from different company.

The default Emulation Type is set to “Auto”, which works for some device and does not work for some
device.

You may have to go through multiple tries to findetting that worl
For most USB flash storage device, setting the Emulation Type to “Hard Disk” yield the best result.

With the USB flash storage emulation set to “HaiidiD, the USB flash torage will boot up as
local hard drive.

With the combination of the IDE flash storage (Emibésk) installed, th SBCwill boot to DOS
with two hard drives (C and L

You need to view the contents in both drive C antb dentify which drive letter s been
assigned for the USB flash stora
Boot Device Priority

In addition to configuring the USB flash storage device emulation type, the device boot sequence also
affect the SBC’s boot process.

Press the “Esc” key to go back to the previous menu. You need to press the “Esc” a few times to go back
to the main BIOS settings menu.

From the main BIOS setting menu, use the Left/Right arrow key to move to the Boot setting menu.

From the Boot Settings menu, use the Up/Down arrow key to navigate to the Boot Device Priority option
and press enter to bring up the Boot Device Priority screen, as shown in Figure K-5.
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= Boot Device Priority

Wlllst Boot Device [USB: JetFlash 152561
= 2nd Boot Device [CD/DVD]
= Jrd Boot Device [Hard Drivel

x Select Screen

= Select Ttem

- Change Option

F1 General Help

F18  Save and Exit
Exit
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Figure K-5

There may onlye two devices shown on the screen. Select™ Boot Device and press en
to bring up the Options screen, and select the k8B storage device as th* Boot Device
and press enter.

Press the “F10” key to save the settings and dtSBconfiguratior
The system will reset and boot from the Udash storage.
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Appendix L — vDx-6326 SBC Jump Start CD-ROM

The BSP, SDK and prebuilt OS runtime image for the jump start kit hardware, along with sample codes
and utility are provided in the following directories on the CD-ROM:

Note: The files on the jump start CD-ROM are aualigafor download from the following URL:
http://www.embeddedpc.net/Vortex86DXSPARK/

* \Eboot\
The R6040 Ethernet boot loader for the VDX-6326 SBC is in this folder.

*  \MSJK Files\
These are backup files from the root of the jump start kit hardware’s flash storage. In the event
the files on the SBC'’s flash storage are corrupted or deleted, recover the files from this folder.

» \SampleCodes\Application\
The following sample Visual Studio projects are provided in this folder:

o VB2005_SerialPortApplication.zip
This is a simple serial port chat application written in Visual Basic 2005.

0 VS2005_HelloWorld.zip
This is a Visual Studio 2005, C# hello world application.

o VS2005_Win32.zip
This is a Visual Studio 2005, Win32 hello world application.

o VB2008_SerialPortApplication.zip
This is a simple serial port chat application written in Visual Basic 2008.

o VS2008_HelloWorld.zip
This is a Visual Studio 2008, C# hello world application.

o VS2008_Win32.zip
This is a Visual Studio 2008, Win32 hello world application.

* \SampleCodes\GPIO\
The following Vortex86DX GPIO sample projects are provided in the zip file:

o0 GPIO - Visual Studio 2005 project for GPIO.dIl, needed to access and use the VDX-6326
SBC’s GPIO.

o GPIO_CPP_Example - Visual Studio 2005 project showing how to access the GPIO.dIl in
native code.

0 GPIO_Net_Example - Visual Studio 2005 project showing how to access the GPIO.dIl in
managed code.

* \SampleCodes\OSDesign\
Visual Studio 2005 project for MyWinCE OS design exercise.

* \SampleCodes\WatchdogTimer\
The following Vortex86DX Watchdog Timers sample projects are provided in the zip file:

o WODT - Visual Studio 2005 project for WDT.dIl, needed to access and use the VDX-6326
SBC’s Watchdog Timers.

o WDT_CPP_Example - Visual Studio 2005 project showing how to access the WDT.dlIl in
native code.

o WDT_Net_Example - Visual Studio 2005 project showing how to access the WDT.dll in
managed code.
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» \Software\
The following BSP, SDK and CE 6.0 components are provided in this folder:

0 AutoLaunch_v200_x86_WinCE600.msi
When included in the CE 6.0 OS runtime, the AutoLaunch component can be configured to launch
one or more application automatically when CE 6.0 OS starts.

0 CoreCon_v200_x86_WinCE600.msi
The CoreCon component is needed to establish connectivity between the target device and
development workstation’s Visual Studio IDE to deploy application for testing and debug.

0o ICOP_VDX6326_60B_BSP.msi
This is the BSP used for the exercise in this guide to develop the OS design.

0 RegFlushApp_v100_x86_ WinCE600.msi
This is a CE 6.0 utility used in the exercise in this guide to flush and save changed to the registry
when Hive-based registry is implemented.

0 VDX6326 _WINCE600_SDK.msi
This SDK is generated from the MyWinCE OS design, to support application development for the
VDX-6326 SBC using Visual Studio 2005 or 2008.
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Appendix M — Visual Studio 2008 Managed Code Application

In this appendix, we will work through the stepsteate a hello-world managed code
application using VS2008. The following will bevayed:

» Develop a C# managed code application using VS2008.
» Establish connection between the VS2008 developmerkstation and the target device
using CoreCon.

* Download the application to the target device &sting and debug.

Step 1: Create a New Visual Studio 2008 C# Project

Launch VS2008, from VS2008 IDE, selé&éle | New | Project,the following new project
screen will appear, as shown in Figure MO1.

New Project

*

A=

Project types:

Templates:

NET Framework35_ ~| [

Visual Basic
Visual C#
Windows
Web
Smart Device
Office
Database
Reporting
Test
wer
Workflow
Visual Co+

Test Projects

Other Project Types

Visusl Studic installed templates
iMSmart Device Project
My Templates

‘il search Online Templates...

Name:

Location:

Solution Name:

A project for Smart Device applications. Choose target platform, Framework version, and template in the next dialog box.

V52008_HelloWorld
ChLab

V52008_HelloWorld

- Browsg...

[] Create directory for solution

Fig. MO1 - VS2008 IDE / New C# managed code Project

* On the Project type pane to the left, expand tlsai&li C# node and click @mart
Device

* Onthe Templates pane to the right, sefroart Device Project
* EntervVS2008_HelloWorldas the name for the project.

* Click on theOK button to bring up the “Add New Smart Device Projec
VS2008_HelloWorld” screen, as shown in Figure M02.
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Add New Smart Device Project - VS2008 HelloWorld i A==

Target platform: [Windnws GE 'I

NET Compact Framework version: {.NET Compact Framework Version 3.5 v]

Templates:

= -
= @=
= CHE = = Description:
| ClassLibrary  Console Control Empty < :
Application Library Project £ proflect ok creatinga NET

Compact Framework 3.5 forms
application for Windows CE
Platform

Download additonal emulator images and smart device SDKs...

QK Cancel

Fig. MO2 - VS2008 IDE / New C# managed code Project

SelectWindows CE from the Target platform selection.

Select NET Compact Framework Version 3.5from the .NET Compact Framework
version selection.

SelectDevice Applicationfrom the Template selection.
Click on theOK button to continue

The new project wizard will generate the initiabject files, which include a blank form. Let's
add some simple code to the application.

Resize the Form1 to a smaller size (320x240) toeniiagasy to see the application when
deploy on the CE 6.0 target device.

Remove the mainMenul component placed onto Fornthéwizard .
Change the Form caption to “CE 6.0 Jump Start K@#-Example”

Add a text-box to Form1 and change the name téisidWorld, clear the content in the
text-box and place the text-box to the center ofifio

Add a button to Form1, change the name to buttdoMé&irld and change the text on the
button’s caption to “Hello World” and place the tmut to the center of Form1, just below
the textHelloWorld text-box.

Add the following code to the “buttonHelloWorld €4 event.

textHelloWorld. Text = "Hello World!";
textHelloWorld. Text = "2nd Hello World!";
textHelloWorld. Text = "3rd Hello World!";
textHelloWorld.Text = "Last Hello World!";

From the VS2008 IDE, seleBuild | Build Solution to compile and generate executable binary
for the project.
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Step 2: Preparing Target Device to Connect to Visu  al Studio 2008

To perform this portion of the exercise, CE 6.0gaaonfigured and built during the previous
sections of this guide must be downloaded and ngnhon the target device, and the
VDX6326_WINCEG600_SDK must be installed.

CoreCon is used to establish connectivity betwberSBC and development workstation’s
VS2008 IDE.

To establish CoreCon connectivity, the followin@éreCon files need to be copied to the
“\Windows” folder on the target device:

» Clientshutdown.exe
* ConmanClient2.exe
* CMaccept.exe
o eDbgTL.dll
* TcpConnectionA.dll
These files are installed to the following diregton the VS2008 development workstation, as

part of the VS2008 installation:
\Program Files\Common Files\Microsoft Shared\CoreCo n\1.0\Target\wce400\

CoreCon components supporting different type otessors are provided. There are multiple
sub folders under the above directory, with nanteesponding to supported processor.
CoreCon files supporting the VDX-6326 SBC, builtwx86 CPU, are in the \x86 sub folder.

There are different versions of CoreCon files, alisd to the development workstation as part
of the Visual Studio 2005 and Visual Studio 2008tatlation.

CE 6.0 runtime image built with a different versiohCoreCon files from the version on the
development workstation will not be able to estsiblconnectivity with the development
workstation.

In the earlier section, during the customizing @Sigh steps, the CoreCon_v200_x86
component is added to the OS design. By addimsgcthmponent, the same version of CoreCon
files, installed to the development workstatiorpag of the Visual Studio installation, are
included in the OS design and compiled as pat®fGE 6.0 OS runtime image generated from
the OS design.

To establish connectivity between the developmerkstation’s VS2008 IDE and the SBC, we
need to know the SBC’s IP address. Work throughfahowing steps to find the IP address for
the SBC:

» With CE 6.0 running on the target device, click@tart | Run and launch th€MD
command to open a console command window, as shofdgure M03.
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=7 Type the name of a program, folder, or

document, ard Windows wil opsn it for you,

open: [cmd

[ ok || cancel | Browse... |

&5t | @ 2a0em (3]
Fig. MO3 - CE 6.0 desktop — Launching the CMD comtha

* From within the console command window, typ€onfig to show the IP address for the
target device, as shown in Figure M04.

FHle Edit Help x
Pocket CMD v 5.00 -
fv= ipconfig
indows IP configqurarion
|Ethernet adapter [PCI\Re0401]:
IP Add: ce--- t 182 .168.1.79
Subnet Mask ....... : 255.255.255.0
Default Gateway ... : 1392 168 1. 754
DNS Servers........ : 132.168.1.254
= |
: I
& tart E{(_Umrﬂanqﬂv_mwt i _[‘@&'Qraé P
Fig. MO4 - CE 6.0 console command window showirglth address information

Now that we have the IP address for the targetcgelet’'s move to VS2008 IDE to
configure device settings. In order for this torkydoth the VS2008 development
workstation and target device must be connectédeesame LAN segment and acquire their
IP address from the same DHCP server.

From the VS2008 IDE, set the target deviceM®X6326_WINCE600_SDK x86 Devicg
as shown in Figure M05.
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| "3.3 V52008 HelloWorld - Microsoft Visual Studio (Ad ministrator}

File Edit View Project Build Debug Data Tools Test Window Help
- | B - | B Debug - Any CPU - | u
| VDX6326_ WINCEG00_SDK 86 Devid - || 8y 3 | 47 24 - : e A

T Pocket PC 2003 Device
Pocket PC 2003 SE Emulator

LS & Sl T ek ad |55 B| pgs bk | o

lomiistortpage] - x [Propetes v Ex

[
'Epor_ket PC 2003 5E Square Emulator nl - 3@ buttonHelloWorld_Clickiok - &
|Pocket PC 2003 5E Square VGA Emulator o - =
|| |Pocket PC 2003 SE VGA Emulator [E=s Tl e T = =
|USA Windows Mobile 5.0 Pocket PC R2 Emulator J
|USA Windows Mobile 5.0 Pocket PC R2 Square Emulator
|USA Windows Mobile 5.0 Smartphone B2 QVGA Emulator eComponent (1;
L lvD6226 WINCERDD SO 86 Device 2 I
|VDX6354_WINCERDD_SDE_G0DH 386 Device ) ) |
'I Vortex@6D3 60DS_WINCEGO0_SDK 6 Device buttonHelloWorld Click(shject sent
[Vortex86DX._SDK 86 Device World Text = “Hells Worldl™: =

Tl textHelloWorld Text = “Znd Hello World!™;
textHelloWorld Text = “Srd Hello World!™:
textHelloWorld Text = "Last Hello World!™;

i
I3
h

( 4| T | (3

1
Output =l
Show output from: Build vi 3 I i |
VE2005_HelloWorld - > C:ALabAVEZ008 HelloWorl d\WEZ008_HelloHor 008_HelloWorld . |

Fuild: 1 ded or up-to-date, 0 failed, 0 skipped
(] I_ 1| F
(=1 Error List-i =] Cutput i
Ready "
Fig. MO5 - VS2008 IDE / select target device

From VS2008 IDE, seledtools | Options...to bring up the following configuration screen,
as shown in Figure M06.

Options M

= Environment

Show devices for platform:

[ Windows CE -

& Projects and Salutions
& Seurce Contrel

» Text Editor Devices:
1+ Databaze Tools

Windows CE Device |
» Debugging
R Xy
Rename...
General
Devices | Delete

Form Factors

» Office Tools

i Test Tools
» Text Templating
& Windows Forms Designer
+ Workflow Designer Default device
Windows CE Device ']

|

Fig. MO6 - VS2008 Tools Options
* On the left, click to expand tH2evice Toolsnode and click on thBevicesnode.

* On the right, seledfDX6326_WINCE600_SDKfrom the list of available platform
in the Show devices for platformcombo text box, and select
VDX6326_WINCEG600_SDK x86 Deviceas the default device, as shown in Figure
MO7.
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Options
Envitonment Show devices for platform:
Projects and Solutions B = =
Source Contral o :’T aﬁ"“‘
atforms
[T)E’Z'Edm; ‘ Pocket PC 2003
Save s
Debugging Platform Builder et
Device Tool: Windows CE =
—— Windows Mobile 5.0 Pocket PC SDK
i Windows Mobile 5.0 Smartphone SDK .
Windows Mobile 6 Stanclard SDK Defete
FormEactors Windows Mobile 6 Professional SDK
HTML Designer VDX6354. WINCEG00_SDK_60DH
Office Teols cBox3300 WINCEG00 SDK
ki S0 VNGRSO
cBoxd300.) .
o Templeting BaxPhidgetSDK
Windows Ferms Designer e Wikiersos o
Workflow Designer Vorte@6DX_SDK
WD6326 WINCEGOD SDK
=Be:3310A_WINCEOD_SDK

Fig. MO7 - VS2008 Tools Options

» Click on theProperties button to bring ufyDX6326_WINCEG600_SDK x86Device
Properties setting screen, as shown in Figure MO08.

o)

VDX6326_WINCES00_SDK 86 Device Properties

Default output location on device:

Transport:

[TCP Connect Transport

3 |
il

Configure...

Bootstrapper:

[ActiveSync Startup Provider Cenfigure..

|| Detect when device is disconnected

[ ok

J|

W =t

Fig. MO8 - VDX6326_WINCEG600 x86 Device properties

Cancel ]

» Click on theConfigure button to bring ugconfigure TCP/IP Transport screen.

» SelectUse specific IP addresaind enter IP address for the target device, as
shown in Figure MO09.

g = 7

Configure TCP/IP Transport

[ Use fixed port number: | 5655
Device IP address

(7) Obtain an IP address automatically using ActiveSync

@ Use specific IP address:

192168.1.79

T

S =

Fig. M09 - Configure TCP/IP Transport / Set devieeAddress

Cancel l

Vortex86DX-SPARK Windows Embedded CE 6.0 Jump Start rev 2.5 Page 132 of 155



» Click theOK button to save device IP address setting.

» Click theOK button on th&/DX6326_WINCE600_SDK x86 Device Properties
screen to close the screen.

» Click theOK button on théptions screen to close the screen.

Step 3: Connecting Target Device to Visual Studio 2008 IDE using
CoreCon

To initiate connectivity between development waakisin’s VS2008 IDE and target device using
CoreCon, we need to launch f@ienmanClient2.exeandcMaccept.exeCoreCon components
from the target device, with CE 6.0 running. Tikis cumbersome process and has to perform at
least once for each time the target device resgepo

To make it easier to establish CoreCon connectidtyeCon files were added to the OS design
and included to the OS runtime image. During austing the OS design step, we added the
CoreCon_v200_x86 component, AutoLaunch_v200_x86poorant and entered registry entries
to launch the CoreCon component automatically wherCE 6.0 OS starts.

The CoreCon_v200_x86 component is used for devedmprmpurpose and should not be included
in the release image, and should be removed freniniiage intended for distribution.

With the CoreCon_v200_x86 and AutoLaunch_v200 x@6monents already included in the
OS runtime image, along with the registry configlte launch CoreCon automatically when the
CE 6.0 OS starts, tf@onmanclient2.exeexecutable is launched automatically each tim&x8e
runtime image starts.

The following registry entries were added to the @Sign by the CoreCon_v200_x86

component, to override system security and enableCon connectivity to be established
without the need to launch tledlaccept.exeexecutable:

[HKEY_LOCAL_MACHINE\System]
"CoreConOverrideSecurity"=dword:1

Without the above registry, in addition to Conmae€12.exe, you need to launch cMaccept.exe
executable to establish CoreCon connectivity.

The cMaccept.exe executable needs to launch atiem@nClient2.exe. When executed, the
cMaccept.exe disables the system security tempdecaegtablish CoreCon connectivity, and will
time-out in 3 minutes. If CoreCon connectivitynist established within 3 minutes, you need to
launch cMaccept.exe again to establish CoreConextnuity.

With ConmanClient2.exe automatically launched wtenCE 6.0 OS runtime starts, work
through the following steps to establish CoreCamnectivity between the development
workstation’s VS2008 IDE and the target device:

* From VS2008 IDE, seledtools | Connect to device..and select
VDX6326_WINCE600 SDKfrom the list of available devices, and click be t
Connectbutton, as shown in Figure M10.
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Connect to Device . M

To connect to a physical device or launch an emulator image, select a
platform, then choose a device below,

Platform:

Windows CE -
Devices:

eBoxd300_WINCERDO_SDK x86 Device -~

eBoxPhidgetSDK %86 Device
Pocket PC 2003 Device M
Pocket PC 2003 SE Emulator =
Pocket PC 2003 SE Square Emulator |
Pocket PC 2003 SE Square VGA Emulator m
Pocket PC 2003 5E VGA Emulator

USA Windows Mebile 5.0 Pocket PC R2 Emulator

USA Windows Mobile 5.0 Pocket PC R2 Square Emulator
USA Windows Mobile artphone R2 QVGA Emulator
VDX5326 WINCEB00 SR x86 Device

Fig. M10 - Connect to device

When connection is successful, the Connecting dibtix will display Connection
succeeded to indicate a successful connectiomaensin Figure M11.

T 3
Cannecting... @I&J

To 'VDKE326_WINCESND_SDK %86 Device'
Connection succeeded.

Close

" 4

Fig. M11 - Target device connected

Step 4: Deploy C# Application to Target Device

With the CoreCon Connectivity established, we aggly to deploy the C# application to the
target device.

From VS2008 IDE, sele®@ebug| Start Debuggingto bring up thédeploy
VS2008_HelloWorldscreen, as shown in Figure M12.

Vortex86DX-SPARK Windows Embedded CE 6.0 Jump Start rev 2.5 Page 134 of 155



Deploy V52008 HelloWorid

Choese where to deploy your application, Deptox-
Device: Cancel

Packet PC 2003 Device -
Pocket PC 2003 5E Emulator

Pocket PC 2003 5E Square Emulator
Pocket PC 2003 5E Square VGA Emulator
Pocket PC 2003 SE VGA Emulator

USA Windows Mobile 5.0 Pocket PC R2 Emulator L=
USA Windows Mobile 5.0 Pocket PC R2 Square Emulator

USA Windows Mobile 5.0 Smartphone B2 QVGA Emulator

el

VDX6226_WINCER). SDK %86 Device,
VDX6354_WINCEG00_SDK_GODH 186 Device
Vorte@6DX_6005_WINCEGO0_SDK x86 Device

[¥] Show me this dialog each tirme [ deploy the application

Fig. M12 - Deploy VS2008_HelloWorld C# application

* SelectvDX6326_WINCE600_SDKand clickDeploy

» The C# managed code application will download auehth on target device as shown in
the following screen shot, Figure M13.

CE 6.0 Jump Start Kit - C# Example [l

#7start [[ce 8.0 2ump Seart kit - £ Example: EEEE el

Fig. M13 - CE 6.0 desktop with C# managed codeiegipbn running

Step 5: Debug the C# Application running on Target Device

While the VS2008_HelloWorld C# application is rungion the target device, we can set
breakpoint to the source codes to halt the apphicarhen the application execution reaches the

breakpoint.
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Work through the following steps to set a breakpwirthebuttonHelloworld_Click event:

* From the VS2008 IDE, navigate to the buttonHelloWoClick event code segment,
click on the following line of code and press tieKey to set a breakpoint, as shown in

Figure M14.

textHellowWorld. Text = "2nd Hello World!"
] V52008_HelloWorld (Runring) - Microsoft Visual Studic (Administrator) . =
File Edit View Refactor Project Build Debug Tools Test Window Help i
- - o5 W | 4 Ba B9 - - BB | b [Debug || 2 z
; VDK6326_ WINCES00_SDKx86 Devic = [ @y B[ 4> Sh o i b u @ @ B s & ) |9 ek al | ST AT) B G ER
: Process: ‘ v‘?hrcad:| v| b of S‘tack Frarne: ik
e - x [ e T TR
: e = e
i3 V52008_HelloWorld Forml *  5¥buttonHelloWorld_Click{object sender, B = E +
" Gnamespace V52008 HelloWerld 1
i -
public partial class Forml © Form 4 Properties
E public Forml () References
Il 1 T -] Forml.cs
InitializeComponent (); ‘ &g Formi Designer.cs
£ *_'E} Forml.resx
=] ‘ -~ & Program.cs
@
1
i =il -
Al n | + J |u_§|50|ut|un Explorer!ﬁaPropertiesl ‘
[ Alitos ) v T [Call Stack v B X
i
éjAutos !{)j_licalz_l_gj\ﬂ’atchl_] i Ig_‘jCall Stack Ij Breakpot.. I:I Ccmman‘.:.i!':jlmmediat‘.. |;'| Cutput
Ready Ln22 Coll3 Chi3 INS :
=
Fig. M14 -  Setting breakpoint

The above breakpoint is set while the VS2008_Hellowvld application is running on the
target device.
With the breakpoint in place, work through the daling steps to execute the
VS2008_HelloWorld application, reaching the breakpand halt.

* From the target device’s CE 6.0 desktop, with ti82808 HelloWorld application
running, click on thédello World button.

» From the VS2008 IDE on the development workstatibe,breakpoint highlight color
changed tgellow, an indication the program is halt at this linecofle, as shown in
Figure M15.
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ng V52008 HelloWorld {Debugging] - Microsoft Visual Studio (Administrator] w

File Edit View Refactor Project Build Debug Tools Test Window Help
o R ™ W~ N e T - L R = R = |£fe‘:=.'f:i v”A:*.;."ZLFU vl‘ 5]

| VDX6326_WINCEG00_SDK x86 Devic ~ | 8 G& | 47 7 2 Pk @ & e =R e A e 5| B = i
: Process: [0x4CADD36] VS2008_Hell ~ Thread: [80412726] Main Thread - ¥ Stack Frame: V52008_HelloWorld, exelVS2( ~ =
- Solution B(plbrer-SUI‘ut‘i‘E\nI‘VSiDO-... - -'|l b 4

Bl EEEa

il b}_:a._wgmbl;;/forml.cs'\r’;mm_G:[Des.ignl;';

“tEV52008_HelloWorld Forml *  a"¥buttenHelloWorld_Click(object sender, E‘j ] S i &
O e = e = {1 W 2 T
Cmansspacs V2008 Helloforld | ; .Su\utmn V52008_HelloWorld' {1 project)
i » ||| B+ # VS2008_HelloWorld
o public partial class Forml © Forn Bl Prapeitis
o public Forml () L& References
{ | Forml.cs
InitializeComponent (J; '“;%j Forml.Designer.cs
= o %Y Formlresx
o private woid buttonHelloWorld Clicklobject sender, Eventirgs e) -~ ) Program.cs
1
textHelloWorld Text = "Hello Werld!™;
Y JrextHellalorld Text = "ond Hello Horldl"j
textHelloWorld Text = "3rd Hello World!™;
textHelloWorld Text = “Last Hells World!™;
i
- h
1 ol - .
¢ | 1 ) i ] ll;'fﬂSnlutiDn Explorer '_ﬁpropemes
Autos ~ [ 2 || Call Stack
Mame :\u’alue | Type x| Mame
= J textHelloworl {Text = "Hello World!"} System.\ @ Vs
75 textHelloworl *Hello Worldi™ 3 = string 5

H @ this {WS2008_HellowWorld . Form 1} V52008 + _
:ﬂAuto:E@EEia_lﬂéﬁﬁ’?ﬁﬂ |y Call Stack [T Breekpoi.. [ Comman... [ immediat.. [5] Output
\l_ Ready Ln22 Col13 Chi3 NS
Fig. M15 -  Execution halt at the breakpoint

» The application is running on the target device iarfthlt on the following line of code.
textHelloWorld.Text = "2nd Hello World!" ;

As the code execution is halt on the above lineoolle, the code has not been executed.
The textbox on the VS2008_HelloWorld applicatioresn is showing the “Hello
World!” message, indicating the line of code justdre the breakpoint has been
executed.

* From the VS2008 IDE, press the F11 key to steputiitane line of code.

As we press the F11 key, we can see the next lifecode becomes highlighted with yellow.
The textbox on the VS2008_HelloWorld application rmning on the target device is changed
to “2nd Hello World!".

* The F11 key is used to step through the code oeeali a time. To continue the code
execution, press the F5 key from the VS2008 IDE.

From the VS2008_HelloWorld application screen, ragron the target device, you can click
on theHello World button again to execute the code and reach tlakboet to halt the
execution.

As you can see from the simple exercise in this $en, CE 6.0 and the Visual Studio
development environment provide an effective, effient and easy to use development
environment.
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Appendix N — Visual Studio 2008 Native Code Application

In this section, we will cover the following:
» Develop a simple Win32 native code application g3#1$2008.

» Establish connection between the development watikst and target device using
CoreCon.

» Download the application to the target device wlhit CE 6.0 OS runtime image built in
the earlier section.

To work through the exercise in this section, yeeato install the SDK generated from the OS
design in the earlier section, VDX6326_WINCE600_SDK.
Step 1: Create a New Visual Studio 2008 C++ Projec t

From VS2008 IDE, Seleéiile | New | Project,the following new project screen will appear, as
shown in Figure NO1.

A— b
Tl Prgees A=
_
Project types: Templates: MNET Framework 35 ~ ][0
Visual Basic Visual Studio installed templates
Visual C# TH ATL Smart Device Project 4l MFC Smart Device ActiveX Control
WasitAl G JEMFC Smart Device Application 4 MFC Srart Device DLL
2[; A Win32 Smart Device Project
b My Templates
MFC {#Search Online Templates..
Smart Dev
Test
Win32
Other Project Types
Test Projects
A Win32 or Console project for Windows Mobile and other Windows CE-based devices
MName: VS2008_Win32|
Location: CA\Lab - Browse..
Solution Name: V52008 Win32 [¥] Create directory for solution

Fig. NO1- VS2008 IDE / New Win32 native code Pobje

* On the new project wizard screen’s left pane, egpésual C++ node and sele@mart
Deviceas the project type. On the right pane, saléici32 Smart Device Project

» EnterVS2008_Win32as the name of the project.
» EnterC:\Lab as the location of the project.
You can choose a different folder to place the EB2OVIn32 project.

* Click on theOK button to bring up the Win32 Smart Device Projeizard, as shown in
Figure NO2.

The new project wizard will create the VS2008_Win88ject folder under the C:\Lab
directory.
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Win32 Smart Device Project Wizard - V52008 Win32 (2 ]

_——
Welcome to the Win32 Smart Device Project Wizard
Overview These are the current project settings:
PlatForms * Windows Mobile 5.0 Pocket PC SDK Platform

s ! .
Application Settings o BT

Click Fimish from any window to accept the current settings.

After you create the project, see the project's readme, tet file for information about
the project features and files that are generated.

cpeveus | [ mest> |[ Fmsh ][ cance

Fig. NO2- Win32 Smart Device Application wizard

» Click on the Next button to bring up the Platforsegection step, as shown in Figure
NO3.

Win32 Smart Device Project Wizard - V52008 Win32 (o8 [

e

=== Platforms

Crverview Select platform SDKs to be added to the current project.

Platforms l
Application Settings

Installed SDKs: Selected SDKs:
Pocket PC 2003 - gl vindoves Mobile 5.0 Padket PC S0) I

Smartphone 2003 (S

Windows Mobile 5.0 Smartphc) —
Windows Mobile 6 Standard 51 ™
Windows Maobile 6 Professionz—

VDXG6354_WINCESQ0_SDK_60
eBox3300_WINCESQD_SDK
Vortex86DX_50D5_WINCE&ODL ™

Windows Mobile 5.0 Pocket PC SDK.

Instruction sets: ARMYAL

[ = Previous H Next = ][ Finish H Cancel

Fig. NO3- Platform and SDK selection

» From the Selected SDKs pane on the right, clidkighlight the default entryyindows
Mobile 5.0 Pocket PC SDK

» Click on the single left pointing arrow, locatedth® left of the Selected SDKs pane to
remove thaNindows Mobile 5.0 Pocket PC SDKentry from the selected SDKs pane.
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* From the Installed SDKs pane on the left, clickighlight the
VDX6326_WINCE600_SDKentry.
» Click on the right pointing arrow, located to thght of the Installed SDKs pane, to add
theVDX6326_WINCEG600_SDKTto the selected SDKs pane, as shown in Figure NO4
Win32 Smart Device Project Wizard - V52008 Win32 @I@
! “ | Platforms
Owerview Select platform SDKs to be added to the current project.
Flatforms
Application Settings I
Installed SDKs: Selected SDKs:
Packet PC 2003 A VOXGE326 WINCEGDD 30K I
Srl_nartphone 2_003 '_|
Windows Mabile 5.0 Pocket P( - |
Windaws Mobile 5.0 Smartphc: T I
‘Windows Mobile & Standard S
Windaws Mobile & Professionz
VD¥6354_WINCES00_SDK_6C
€Box3300_WINCESO0_SDK ™
VDX6326_WINCES00_SDK
Instruction sets: %86
[ < Previous ] [ Mext = ] [ Finish I l Cancel
Fig. NO4 - Platform and SDK selection
» Click on theNext button to bring up the Project Settings step hasva in Figure NO5.
Win32 Smart Device Project Wizard - V52008 Win32 (B ] |
“——= | Project Settings
Cvervien Application type: Add support for:
FlatFarms (@ Windows application [ am
Application Settings () Cansole appiication Ture
@0
(7 Static ibrary
Additional options:
7] Empty project
Fig. NO5 - Project settings
» Keep the default selection to creaté/amdows application.
.

Click on theFinish button to complete the wizard and generate thigalimroject files.
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After the project wizard step is completed, the V&2 Win32 project files are created in the
C:\Lab\ VS2008_Win32 folder. With the VS2008_ Win@dject active, the VS2008 IDE

should look similar to IDE as shown in Figure NOG6.

) V52008 Win32 - Microsoft Visual Studic (Administrator) ] (=B
File Edit View Project Build Debug Tools Test Window Help
Bl-im-E | % S0 - .| b Debug - VDX6326_WINCEG00_SDK & = | [ T
; VDX6326_WINCEGO0_SDK +86 Devic» | Bk R 42 Sh o 180 [ 12 & 1 [ TF o0 ol | oF 310 B3 0 | oge 30 oo @ W ER B
‘w&bﬂ&ﬁbrer“gomﬁon i Bl '__r'ﬁ;gm_wm}ja‘ispgﬂgﬁgé. - ><__
RN IF =T i
= Ela ||| G1obal scope) ~ -
[ Solution 'VS2008 Win32' (1 projec * |||~ @77 V52008 Wira2 cpp ; Defines the entry peint for the epplization, |
= 5 V52008 Win32 I i |
B 5 Header Files l
H R h #include “stdafx. b
-~ 1] Resource. #include “VE2008_Win32 b
i (n] stdafch
A VR Wik L #sFine NAL_LOADSTRING 100
Resource Files o
V52008_Win32.ico #f Global Varisbles:
’ HINSTANCE g hlnst; A current instance
S Vaehde Winge ) YD e hndConnandBar;  // comnand bar handle
3 V52008_Win32.rc2
Source Files {{ Forward declarations of functions included in this cods medule:
ATOR MyRegizterClass (HINSTANCE, LPTSTR);
BOOL InitInstance (HIHSTANCE, int);
i LEESULT CALLEACK WndFroc (HYHD, UINT, WEARAM, LFARAM);
INT_PTR CALLEBACE About (HHHD, UINT, WPARAM, LEARAM);
¢ < -
5 ::‘_55&“ 1__};1_00‘“ I|i'- mmns e e ) ik
- 3%
Show output from: = 2 & | = El
__:)Err_cr_LEij Output_i
Creating project 'V52008_Win32'... project creation successful.
J

Fig. NO6 -

VS2008 IDE with VS2008_Win32 projectiae

Work through the following steps to add some cadiné VS2008_Win32 project.

* From the VS2008 IDE’s Solution Explorer tab, doutliek on thevVS2008_Win32.cpp
source file, in thesource Files folder to view and edit the codes in theteenode editor

window.

* Replace the codes in thedse WM_PAINT:” statement with the following codes, as

shown in Figure NO7.

Case WM_PAINT:
I
RECT rect;
GetClientRect (hWnd, &rect);
hdc = BeginPaint(hWnd, &ps);
DrawText(hdc, TEXT(

DT_CENTER|DT_VCENTER|DT_SINGLELINE);

EndPaint(hWnd. &ps);
break;
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Z E 3 — TR
) V52008 Win32 - Micrasoft Visual Studio (Administrator) ’ |- S
File Edit View Project Build Debug Tools Test Window Help
Gl - | % Ba 0 -t - El- L B Debug - VDX6326_WINCEG0O_SDK & - | [ 2
VDX6326. WINCEG00_SDK x86 Devies | @l = | 42 Show P02 & 51| 5 o db |5 50 B2 e |ge 20z 00 @ 3 IFF B
Solution Explorer - Solutio..» & X / VSZOOB_Win32;cpp";:T§1_;Zi¢ P_\E_QE._- - x
B E e 7
= | S ELa - || (Global Scope) v % WndProcHWND hWnd, UINT message, WPA »
;j Solution VSZ(](].SJWHBZ (1 proje defanlt = |
= (5 VS2008_ Win32 return DeffindowFroc (¥nd, message, wFavam, 1Paran); -
[ZZ Header Files ]}: .
reak;
1] Resourceh ase ¥M_CEEATE:|
ﬂ] stdafih g WndCommandBar = CommandBar Create (g hInst, hfnd, 1);
(s o CommandBar_InzertMenubar (g hindCommandBar, g hInst, IDE_MEWJ, 0);
L) V=008 Wing2 ConmandBar_Addhdornments (g_hiindConnandsar, 0, 0):
Resource Files braak:
V52008_Win32.ico aseh'I;M_PAINT:
o VS2008,W?n32.rc FECT rect:
el V52008_Win32.rc2 GetClientRect [hifnd, &reet);
Couree bales: hde = BegzinPaint (hfnd, &ps);
DrawText (hde, TEXT (“VortexSBDX-SPARE Yindows Enbedded CE 6.0 JumpStart!”), -1, #rect, |5
G stdafx.cpp DT_CENTER |DT_VCENTER |DT_STHGLELTHE) ;
€4 V52008 Win32.cpp EndPaint (hhnd, éps);
: break;
= e headMent ase ¥_DESTROY:
CommandBar_Destroy (g h¥ndCommandBar];
~ . PostQuitMeszage )
al ) 1 & bresk; -
sol... [@Re. [FESer. 5 To. |||« E i J r
Error List T
|a 16 EerrsHJBl Warning H_l) 0 Meis.ages‘
Description File Line Colurnn Project :
(3 FreorList [FORPUE]
Ready Ln157 Col 24 Ch24 INS

Fig. NO7 - VS2008 IDE with VS2008_Win32 projectige.

* From the VS2008 IDE, seleBuild | Build Solution to build the VS2008_Win32
project.

Step 2: Preparing Target Device to Connect to Visu  al Studio 2008 IDE

To perform this portion of the exercise, CE 6.01@&ime image configured and built during
the previous sections of this guide must be dowdddaand running on the target device.

We will use CoreCon to establish the connectiomvbeh the VS2008 IDE and the target device.
The following 5 CoreCon files need to be copietitiadows folder on the target device.

* Clientshutdown.exe

* ConmanClient2.exe

» CMaccept.exe

» eDbgTL.dll

* TcpConnectionA.dll

These files are installed to the following diregton the VS2008 development workstation, as
part of the VS2008 installation.

\Program Files\Common Files\Microsoft Shared\CoreCo n\1.0\Target\wce400\

CoreCon components supporting different CPU archites are provided. There are multiple
sub folders under the above directory, with nanmesesponding to the each CPU family,
containing the CoreCon files for each CPU famiBGoreCon files supporting the target device,
built with x86 CPU, are in the \x86 sub folder.
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In the earlier section, during the customizing @Sign steps, the CoreCon_v200_x86
component is added to the OS design. By addisgcttinponent, the CoreCon files are included
in the OS design and compiled as part of the CEX&Q@untime image generated from the OS
design.

To establish connection between the VS2008 devetapmiorkstation and the target device, we
need to know the target device’s IP address. tisreixercise, the target device is configured
with a static IP address, 192.168.2.232 with 295.2%55.0 as the subnet. The development
workstation is configured with a static IP addriesthe same subnet, 192.168.2.132.

A cross-over RJ45 Ethernet cable is used to corthedarget device directly to the development
workstation. Work through the following steps stablish connectivity between the target
device and VS2008 IDE:

* From VS2008 IDE, seledtools | Options...to bring up the following configuration
screen, as shown in Figure NO8.
Options i D

) Enviranment Show devices for platform:
&t Projects and Solutions

@ Source Control

51 Text Editor Devices:
& Business Intelligence Designers e
(i} Database Tools

Windows CE |

@ Debugging

£ Device Tools

. General Delete

. -Devices

| Cromfacon

1 HTML Designer
& Platform Builder for CE
(s Windows Forms Designer

Pocket PC 2003 SE Emulator -
oK [ Concel |
Fig. NO8 - VS2008 Tools Options

* On the left, click to expand tH2evice Toolsnode and click obevices

* On the right, seled¥DX6326_WINCEG600_SDKfrom the list of available platform
in theShow devices for platformcombo text box, as shown in Figure NO9.

Options 12 ] |
Environment t Show devices for platform:
Projects and Solutions
A VDX6326_WINCEGI0_SDK x]
Source Control s -
atforms
;afsd‘m; ‘ Packet PC 2003
atabase Tools Smartphene 2003
SoveAse

Debugging Platform Builder e
Device Toals Windows CE [r——

— Windows Mobile 5.0 Pocket PC SDK name.

Devices ‘Windows Mobile 5.0 Smartphone SDK

Windows Mabile 6 Standard SDK Dielete

Form Factors Windows Mobile 6 Professional SDK
HTML Designer VDX5354_ WINCES00_SDK_60DH
Office Touts eBox3200_ WINCEGO) SDK
e ot GG S

" eBoxd 300 E

et Feriletang cBoxPhidgetSDK
Windows Forms Designer SBoxI310A WINCES00.SOK
Workflow Designer Vorted®6DX_SDK

Fig. NO9 - VS2008 Tools Options

» Click on theProperties button to bring ufyDX6326_WINCEG600_SDK x86Device
Properties setting screen, as shown in Figure N10.
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VDX6326 WINCES00_SDK %86 Device Properties (B
Default output location on device:
Transport:
[TCP Connect Transport '] [ Configure...
Bootstrapper:
[Acti\reSync Startup Provider V] Cenfigure,.
[¥] Detect when device is disconnected
[ oK ] ’ Cancel ]
J
Fig. N10 - VDX6326_WINCE600 x86 Device properties

» Click on theConfigure button to bring ugConfigure TCP/IP Transport screen.

» SelectUse specific IP addresaind enter IP address for the target device, as
shown in Figure N11.

Canfigure TCP/IP Transport |M

[ Use fixed port number: | 5655
Device IP address
(7) Obtain an IP address automatically using ActiveSync

@ Use specific IP address:

192.168,2.232 -

[ ok || comca |

Fig. N11 - Configure TCP/IP Transport / Set devleAddress

» Click theOK button to save device IP address setting.

* Click theOK button on th&/DX6326_WINCE600_SDK x86 Device Properties
screen.

* Click theOK button on théptions screen.

Step 3: Connecting Target Device to Visual Studio 2008 IDE using
CoreCon

To initiate connection between VS2008 IDE and #rgét device using CoreCon, we need to
launch theConmanClient2.exeandcMaccept.exeCoreCon components from the target device
manually. This is a cumbersome process and haertorm at least once for each time the target
device reset power.
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During the OS design customize steps, we adde@dheCon_v200_x86 component,
AutoLaunch_v200_x86 component and entered regestiiyes to launch the CoreCon
executable automatically when the CE 6.0 OS starts.

The CoreCon_v200_x86 component is used for developmt purpose and should not be

included in the release image, and should be remodérom the image intended for
distribution.

With the CoreCon_v200_x86 and AutoLaunch_v200_>@@monents included in the runtime

image to launch the CoreCon executable when th6.CBS starts, work through the following
steps to connect the VS2008 development workstédidine target device:

* From VS2008 IDE, seledtools | Connect to device..and select
VDX6326_WINCEG600_SDKfrom the list of available devices, and click te t
Connectbutton, as shown in Figure N12.

= . e e
Cannect to Device M
To connect to a physical device or launch an emulator irmage, select a

platform, then choose a device below.
e &
Cancel

Platform:

VEK6326_WINCEGDO_SDK * I

Devices:

Fig. N12 - Connect to Device

When connection is successful, the Connecting gibatix will display Connection
succeeded to indicate a successful connectiomaaensin Figure N13.

. —
Connecting... s i S|

To 'VDXG326_WINCES00_SDK x86 Device'
Connection succeeded,

=1

Fig. N13 - Target device connected
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Step 4. Download VS2008 Win32 Application to Targe t Device

With the CoreCon Connectivity established, we aggly to download the VS2008_Win32
application to the target device.

From VS2008 IDE, sele®@ebug| Start Debuggingto deploy the/S2008_Win32application
to the target device.

After the VS2008_Win32 application is downloadedyiil launch on the target device as shown
in Figure N14.

%
WortexBe0X-SPARK Windows Ermbedded CE 6.0 JumpStart!

& 5tart [[vszons_wiraz L. 5:58 AM L@H

Fig. N14 - VS2008_Win32 application running on tasget device
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Appendix O — Using VDX-6326 GPIO

There are 16-bits GPIO accessible on the VDX-636 Shrough the J11 header.

The 16-bits GPIO are extended from the Vortex86[@X'S GPIO Port-0 and Port-1, with 8-bits
link to each port. Here are the configuration dath register for the GPIO.

Port 0 | Port 1 | Description

Data Register 78H 79H

o _ 0: GPIO pin is input mode
Direction Register | 98H 99H o
1: GPIO pin is output mode

Using the GPIO

In this section, we will provide sample codes shmphow to configure and use the VDX-6326
GPIO.

Windows Embedded CE Sample Codes

Following are two functions, using inline assembdyle, to write to and read from the
Vortex86DX SoC's register.

#include “stdafx.h”

unsigned char inportb(int addr)
{
__asm
{
push edx
mov edx, DWORD PTR addr
in al, dx
and eax, Oxff
pop edx
}
}

void outportb(int addr, unsigned char val)
{

__asm

{
push edx
mov edx, DWORD PTR addr
mov al, BYTE PTR val
out dx, al
pop edx

Configure GPIO to Output Mode

The GPIO can be used to light up or blink LEDsundtion as visual status indicator, to trigger
relay or send reset signal to another controller.
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Each of the 8-bits on Port-0 and Port-1 can beigaréd independently to input or output mode,
by writing the appropriate value to the directiegister at 98H for Port-0 and 99H for Port-1, as
follow:

To configure all 8-bits on Port-0 to output mode:
Outportb(0x98, 0xff);

To configure all 8-bits on Port-1 to output mode:
Outportb(0x99, 0xff);

To configure only bit-0, bit-1, bit-2 and bit-3 &ort-0 to output mode:
Outportb(0x98, 0x0f);

To configure only bit-0, bit-1, bit-2 and bit-3 &ort-1 to output mode:
Outportb(0x99, 0x0f);

To configure bit-4, bit-5, bit-6 and bit-7 on P&@to output mode:
Outportb(0x98, 0xf0);

To configure bit-4, bit-5, bit-6 and bit-7 on Pdrto output mode:
Outportb(0x99, 0xf0);

To configure bit-0 and bit-3 on Port-0 to outputdeo
Outportb(0x98, 0x05);

To configure bit-0 and bit-3 on Port-1 to outputdeo

Outportb(0x99, 0x05);

After the GPIO port is configured to output modagke GPIO bit can be toggle to high or low by
writing appropriate value to the data register& 7or Port-0 and 79H for Port-1, as follow:

To set all 8 GPIO bits on Port-0 to high:
Outportb(0x78, 0xff);

To set all 8 GPIO bits on Port-1 to high:
Outportb(0x79, 0xff);

To set only bit-0, bit-1, bit-2 and bit-3 on Portedhigh:
Outportb(0x78, 0x0f);

To set only bit-0, bit-1, bit-2 and bit-3 on Portelhigh:
Outportb(0x79, 0x0f);

To set only bit-4, bit-5, bit-6 and bit-7 on Portedhigh:
Outportb(0x78, 0xf0);

To set only bit-4, bit-5, bit-6 and bit-7 on Portelhigh:
Outportb(0x79, 0xf0);

To set only bit-0 and bit-3 on Port-0 to high:

Outportb(0x78, 0x05);

To set only bit-0 and bit-3 on Port-1 to high:
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Outportb(0x79, 0x05);
To set all 8 GPIO bits on Port-0 to low:

Outportb(0x78, 0x00);

To set all 8 GPIO bits on Port-1 to low:
Outportb(0x79, 0x00);

Note: When a GPIO bit is set to high, it provides 3V and able to supply up to 16 mA of
current, sufficient current to drive an LED.

When connecting an LED to the GPIO, make sure todd appropriate resistor to
minimize current flow to prevent damage to the SBC.

Configure GPIO to Intput Mode

When configured to input mode, the GPIO can be uselétect the status of a push button,
relay, or another device with appropriate electamicuitry.

Each of the 8-bits on Port-0 and Port-1 can beigargd independently to input or output mode,
by writing the appropriate value to the directiegister at 98H for Port-0 and 99H for Port-1, as
follow:
To configure all 8-bits on Port-0 to output mode:
Outportb(0x98, 0x00);
To configure all 8-bits on Port-1 to output mode:
Outportb(0x99, 0x00);

Note: There is one configuration bit to configure he GPIO bit to either input or output
mode. If the GPIO bit is not configured to “input” mode, it's in “output” mode.

When configured to output mode, the GPIO bit meastes 2.45V.
After the GPIO bit is configured to input modemieasures 2.45V with associated data bit set to
lllH.
When a GPIO bit, configured to input mode, is gieoh the associated data bit is changed to

“0”. After the GPIO bit is disconnected from theognding signal, the associated data bit
changes back to “1”.

To capture the status of a GPIO bit configuredhpuut mode, you need write a routine to poll the
associated data bit for changes.

To read data associated with GPIO bits configuoedput mode, use the inportb() function to
read data from 78H for Port-O and 79H for Portsl{adlow:

To read data on Port-0:
inportb(0x78);

To read data on Port-1:
inportb(0x79);
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GPIO.DLL

The GPIO.DLL is provided to help managed code dge to access and use the GPIO. The
GPIO.DLL is provided as part of the BSP and incliudeesulting CE 6.0 OS runtime image
when this BSP is in used to develop the OS design.

The GPIO.DLL exposes the following API to config@®IO input/output mode, set individual
GPIO bit high or low and read GPIO data:

» SetPortODir(byte dbDirection)
Function to set GPIO Port-0 to input or output mode

» SetPortlDir(byte dbDirection)
Function to set GPIO Port-1 to input or output mode

» SetPort2Dir(byte dbDirection)
Function to set GPIO Port-2 to input or output mode

» SetPort3Dir(byte dbDirection)
Function to set GPIO Port-3 to input or output mode

» GetPortODir()
Function to retrieve setting for GP1O Port-0

» GetPortlDir()
Function to retrieve setting for GP1O Port-1

» GetPort2Dir()
Function to retrieve setting for GP1O Port-2

» GetPort3Dir()
Function to retrieve setting for GP1O Port-3

* ReadPort0()
Function to read data register for GPIO Port-0

* ReadPortl()
Function to read data register for GPIO Port-1

* ReadPort2()
Function to read data register for GPIO Port-2

* ReadPort3()
Function to read data register for GPIO Port-3

* WritePortO(byte dbValue)
Function to write to the data register for GPIOtRbr
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» WritePortl(byte dbValue)
Function to write to the data register for GPIOtPor

* WiritePort2(byte dbValue)
Function to write to the data register for GPIOtPbr

* WritePort3(byte dbValue)
Function to write to the data register for GPIOtFRr

Sample codes showing how to use the GPIO.DLL isigenl on the jump start CD, under the
\SampleCodes\GPIO\  folder.
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Appendix P — Using VDX-6326 Watchdog Timers

There are 2 watchdog timers accessible on the VB266BC, WDTO and WDT1.
The codes used to set, reset and disable WDTOféeeedt from WDT1.

Using WDTO

To access WDTO registers, use index port 22H atelpat 23H. WDTO uses 32.768 KHz
frequency source to count a 24-bit counter, and hsupport timer interval ranging from 30.5
M seconds to 512 seconds. WDTO can be configorgdyger system reset, NMI or IRQ.

Sample codes to configure and use WDTO:

void main(void)

unsigned char c;
unsigned int ITime;

outp(0x22,0x13); // Lock register
outp(0x23,0xc5); // Unlock config. register

/I Configure WDTO to trigger in 5 seconds
[Time = 0x20L * 5000L;

outp(0x22,0x3b);
outp(0x23,(ITime>>16)&0xff);
outp(0x22,0x3a);

outp(0x23,(ITime>> 8)&0xff);
outp(0x22,0x39);

outp(0x23,(ITime>> 0)&0xff);

/I Configure WDTO to reset the system when trigge red

outp(0x22,0x38);

¢ =inp(0x23);

¢ &= 0xOf;

¢ |= 0xdO; // 0xd0 configure the WDTO to reset th e system
/I Change to 0x10 to configure WDTO to trigger IRQ 3
/I Change to 0x20 to configure WDTO to trigger IRQ 4
/I Change to 0x30 to configure WDTO to trigger IRQ 5
/I Change to 0x40 to configure WDTO to trigger IRQ 6
/I Change to 0x50 to configure WDTO to trigger IRQ 7
/I Change to 0x60 to configure WDTO to trigger IRQ 9

/I Change to 0x70 to configure WDTO to trigger IRQ 10
/I Change to 0x90 to configure WDTO to trigger IRQ 12
/I Change to 0xa0 to configure WDTO to trigger IRQ 14
/I Change to 0xb0 to configure WDTO to trigger IRQ 15
/I Change to 0xcO to configure WDTO to trigger NMI
/I Change to 0xdO to configure WDTO to trigger sys tem reset

outp(0x22,0x38);

outp(0x23,c);

/I Enable watchdog timer

outp(0x22,0x37);

¢ = inp(0x23);

C |= 0x40;

outp(0x22,0x37);

outp(0x23,c);

outp(0x22,0x13); // Lock register
outp(0x23,0x00); // Lock config. register
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printf("Press any key to stop trigger timer.\n");
while(!kbhit())

outp(0x22,0x13); // Unlock register
outp(0x23,0xc5);

outp(0x22,0x3c);

unsigned char ¢ = inp(0x23);
outp(0x22,0x3c);
outp(0x23,c|0x40);
outp(0x22,0x13); // Lock register
outp(0x23,0x00);

}

printf("System will reboot after 5 seconds.\n");

}

Using WDT1

WDT1 does not use index and data port to accessdtehdog timer registers. It uses I/O port
68H ~ 6DH. WDT1 can be configured to trigger systeset, NMI or IRQ.

Sample codes to configure and use WDT1:

void main(void)

{
unsigned char c;
unsigned long ITime;

/I Configure WDTL1 to trigger in 5 seconds
ITime = 0x20L * 5000L;

outp(0x6c¢, (ITime >> 16) & 0xff);
outp(0x6b, (ITime >> 8) & Oxff);
outp(0x6a, (ITime >> 0) & Oxff);

/I Configure WDT1 to reset system when it trigger
outp(0x69, 0xd0); // outp(0x69, 0x10) to trigger IRQ3
/I outp(0x69, 0x20) to trigger IRQ4
/I outp(0x69, 0x30) to trigger IRQ5
/I outp(0x69, 0x40) to trigger IRQ6
/I outp(0x69, 0x50) to trigger IRQ7
/I outp(0x69, 0x60) to trigger IRQ9
/I outp(0x69, 0x70) to trigger IRQ10
/I outp(0x69, 0x90) to trigger IRQ12
/I outp(0x69, 0xa0) to trigger IRQ14
/I outp(0x69, 0xb0) to trigger IRQ15
/I outp(0x69, 0xc0) to trigger NMI
/I outp(0x69, 0xdO) to trigger system reset

// Enable WDT1 watchdog timer
¢ = inp(0x68);
C |= 0x40;
outp(0x68, c);
printf("Press any key to stop trigger timer.\n");
while('kbhit())
outp(0x67, 0x00);

printf("System will reboot after 5 seconds.\n");

}
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WDT.DLL

The WDT.DLL is provided as part of the BSP anduid in resulting CE 6.0 OS runtime image
when this BSP is in used to develop the OS design.

There are six functions in the WDT.DLL:

/I Set watchdog timer
int SetWDTO(unsigned int nTime, unsigned char nEve nt);
int SetWDT1(unsigned int nTime, unsigned char nEve nt);

/I Reset watchdog timer
void ResetWDTO(void);
void ResetWDT1(void);

/I Disable watchdog timer

void DisableWDTO(void);
void DisableWDT1(void);

Sample managed code project showing how to us&/i€.DLL is provided on the jump start
CD, under thesampleCodes\WatchdogTimen\ folder.
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Appendix Q — Hyper Terminal

While HyperTerminal has been part of the WindowsO®, it has been removed from the
Windows Vista OS.

The HyperTerminal application from a Windows XP wsiation can be used on a Windows
Vista workstation.

If you still have a Windows XP machine around, lecand copy the following two
HyperTerminal application files from the Windows XRachine and place these two files to the
same folder on the Windows Vista machine:

* \Program Files\Windows NT\Hypertrm.exe
* \Windows\System32\Hypertrm.dll

On the Windows Vista machine, launch the Hypertrm executable to start HyperTerminal.
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