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Introduction

1 Introduction

This QuickStart provides general information on the
PHYTEC phyCORE®-LPC3250 System on Module
(SOM). It gives you also an overview of Microsoft’s
Visual Studio 2005 software development tool chain
and instructions on how to run example programs on
the phyCORE®-LPC3250, mounted on the PHYTEC
phyCORE®-LPC3250 Carrier Board, in conjunction
with Visual Studio 2005.

5 min

Please refer to the phyCORE®-LPC3250 Hardware Manual for specific information
on such board-level features as jumper configuration, memory mapping and pin
layout.

1.1 Rapid Development Kit Documentation

This Rapid Development Kit (RDK) includes the following electronic documentation
on the enclosed phyCORE-LPC3250 Rapid Development Kit CD:

e the PHYTEC phyCORE®-LPC3250 Hardware Manual

e controller User's Manuals and Data Sheets

e this QuickStart Instruction with general Rapid Development Kit description,
software installation advice and an example program, enabling quick out-of-the
box start-up of the phyCORE®-LPC3250 in conjunction with the Microsoft Visual
Studio 2005 software development tool chain

1.2  Professional Support Packages Available

PHYTEC backs up our Rapid Development Kits with a Start-Up Guarantee. We
invite you to make use of our free Technical Support concerning installation and
setup of QuickStart demos until any kit start-up problem you might encounter is
resolved. For more in-depth questions, we offer technical support packages for
purchase. Please contact our sales team at sales@phytec.com to discuss the
appropriate support option if professional support beyond installation and setup is
required.
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1.3 Overview of this QuickStart Instruction

This QuickStart Instruction gives a general Rapid Development Kit description, as
well as software installation advice and one example program enabling quick out-of-
the box startup of the phyCORE®-LPC3250 in conjunction with Microsoft's Visual
Studio 2005. It is structured as follows:

Section 1: The Introduction section provides an overview to this QuickStart
Instruction, system requirements, kit contents, and kit CD installation instructions.

Section 2: In the Getting Started section you will install Rapid Development Kit
software from Adeneo and prepare the phyCORE®-LPC3250, mounted on the
Carrier Board, to interface to a host-PC. You will also learn how to download an
example application from a host-PC using Active Sync and Visual Studio 2005.

Section 3: The Getting More Involved section provides step-by-step instructions on
how to configure and build a new WinCE image, modify the example, create and
build a new project and generate and download output files to the phyCORE®-
LPC3250 using the Microsoft tools.

Section 4: The Debugging section demonstrates simple debug functions using
Visual Studio 2005 debug environment.

Section 5: In the Building an OS image section you will learn how to add your own
application to a WIinCE project, create a new image and download this image on the
LPC3250.

1.4 Conventions used in this QuickStart

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

Bold Commands or other text that should typed literally by the user
Bold Italic File and directory names
Italic Field and window names or titles, menu items, and other terms that

correspond to items on the PC desktop

Underline Blue  Hyperlinks to documents, webpage URLS, or FTPs

Bold Red

Command line entries

Fixed Width  Source code listings and examples
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Pay special attention to notes set apart from the text with the following icons:

At this point you might leave the sequential path of this QuickStart.

This warning will help you avoid problems.

Useful supplementary information about the topic.

Estimated completion time for the following section.

Completion of an important part of this QuickStart.

@ Helpful information for troubleshooting.
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1.5 System Requirements

The following PHYTEC hardware components are included in the phyCORE-LPC3250
Windows Embedded CE Rapid Development Kit (part number KPCM-040-WinCE) and are
necessary for completing the instructions in this QuickStart instruction:

e the PHYTEC phyCORE®-LPC3250 (PCM-040)

e the phyCORE®-LPC3250 Carrier Board (PCM-967)

e Bare PCB Expansion Board (PCM-988)1

e AC adapter supplying 5 VDC /3.2A adapter, center positive

e Straight Ethernet cable

e Serial cable (RS-232)

e USB Standard A to mini-B cable

e SOM extraction tool

e Hard copy schematics

e SD Card with eboot bootloader and Windows Embedded CE image
e PHYTECKIitCD

e Windows Embedded CE 6.0 180-Day Evaluation Kit

1.6 Install the PHYTEC Kit CD

The PHYTEC Kit CD will auto install kit documentation, datasheets, and demo files for the
phyCORE-LPC3250. When you insert the PHYTEC Kit CD into the CD-ROM drive of your
host-PC, the CD should automatically launch a setup program. Otherwise the setup program
(setup.exe) can be manually executed from the root folder of the CD.

All path and file statements within this QuickStart Instruction are based on the assumption that
you keep C:\PHYTEC as the default path when installing the Kit CD to your hard drive.

1. Insertthe PHYTEC Kit CD.

2. On the Welcome to the phyCORE-LPC3250 Rapid Development Kit Setup Wizard window,
select Next to continue.

1 The Bare PCB Expansion Board is not demonstrated in this QuickStart instruction.
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3. Keep C:\PHYTEC as the installation path and select Next to continue.
4. On the Ready to Install window, select Install.

5. After the installation process is complete, select Finish.

The PHYTEC Kit CD installation path is C:\PHYTEC\phyCORE-LPC3250 and the following
five subfolders are located within the phyCORE-LPC3250 directory:

Demos — This folder contains third party demos.

Documentation — This folder contains datasheets, hardware manual, QuickStarts, and other
product related documentation.

Linux — This folder contains the Linux BSP and tools.
Stagel Loader — This folder contains the Stagel Bootloader for the LPC3250.

WINnCE - This folder contains a binary Eboot Bootloader, Windows Embedded CE images,
demo application for Visual Studio, and SDK.

1.7 Microsoft Visual Studio 2005 Development Tool Chain

Microsoft's Software development tools for the LPC3250 architecture aid every level
of developer from the professional applications engineer to the student just learning
about embedded software development.

Visual Studio 2005 is a new version of Microsoft’s popular IDE that supports also
embedded devices. The Platform Builder is now integrated in Visual Studio 2005. So
it is now possible to customize the WinCE Image and write user applications with
just one tool. Visual Studio 2005 combines project management, source code editing,
program debugging, and target programming in a single, powerful environment. This
QuickStart provides an overview of the most commonly used VS 2005 features
including:

Project management, device setup, and tool configuration

Editor facilities for creating, modifying, and correcting programs
Target debugging

Building a new image

The VS 2005 editor offers many standard and advanced software editing features
like:

e Automatic completion of code statements

e Auto listing of object members
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e Detailed Syntax Highlighting. Colours are used in printed output.

e Automatic indent and tab blocks of code

The Visual Studio 2005 Tool chain is available from your local Microsoft dealer.
There is also an evaluation version available which is used in this QuickStart. You
can use it to develop standard WinCE applications, MFC WIinCE applications and
.NET Applications for WinCE.

can use this one. We recommend installing the evaluation version when

a If you already have installed another version of Visual Studio 2005, you
working with this QuickStart.
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2  Getting Started

In this chapter you will install all of the software tools
necessary to begin development with Windows Embedded
CE. You will also interface the phyCORE®-LPC3250,
mounted on the Development Board, to a host-PC and
download an example application from a host-PC using
Active Sync and Visual Studio 2005.

3-4 h

2.1 Installation Sequence
It is important to install the software tools in the following sequence:

Visual Studio 2005

Windows Embedded CE 6.0 Platform Builder

Visual Studio 2005 Team Suite Service Pack 1

Windows Embedded CE 6.0 Platform Builder Service Pack 1
Windows Embedded CE 6.0 R2

Windows Embedded CE 6.0 QFE's

ActiveSync 4.5

phyCORE-LPC3250 SDK

L N o 0o M D PP
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2.2 Installing Visual Studio 2005

To install Visual Studio 2005 on your desktop PC insert the DVD labeled Visual
Studio 2005 Professional Edition included in this kit in your DVD Rom drive. The
setup should launch automatically. If not, open a Windows Explorer window, go to
your DVD drive, change to the directory VS and start setup.exe manually.

The following screen appears:

i Visual Studio 2005 Setup

, Microsoft:

o Vlsual Studlo 2005

Install ¥isual Studio 200%
Install Wisual Studio 2005 features and required

S

components,
sdn Install Product Documentation
marnaene J  Install the MESDN Library, which includes Help for Wisual

Studio,

ﬁk Check for Service Releases
Check for the latest Service Releases to ensure aptirmal
functionality of Yisual Studio 2005,

B
G

| viewReadMe | | Est |

e Click on Install Visual Studio 2005 and follow the instructions of the setup
program.

Builder. You can request these keys from Microsoft. Please read the inside

a You will require activation keys for both Visual Studio and Platform
of the Windows Embedded CE6.0 R2 DVD package for information.
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2.3 Installing Windows Embedded CE 6.0 Platform Builder

e To install the Platform Builder Plug-in for Visual Studio 2005, please insert the
DVD labeled Windows Embedded CE6.0 in your DVD drive. The setup
should start automatically. If not, open windows file explorer, go to your DVD
drive and start "setup.exe” manually.

e When the following dialog appears, be sure to select Platform Builder and

under CE 6.0 Operating System the files for ARMVA4I.

i Windows Embedded CE 6.0 Setup

Setup

Select Browse to change the directory where features are installed,

=3 ~ | Windows Embedded CE 6.0 Tesk kit

(=3 = | Platform Builder
¥ = | Shared Source

[=)-~ = = | CE 6.0 Operating Syskem

=3 - | ARMY4T
¥ - | MIPSII
MIPSII_FP
MIPSIY
MIPSIY_FP
SH4

xG6

KX (XX
IR ER KR K

X
4

X
=

Windows Embedded CE 6.0

This Feature requires 330KE on your
hard drive, It has 2 of 3
subfeatures selecked. The
subfeatures require 4102ME on
vaur hard drive,

Disk Usage

< Back, “ Mext =

] [ Cancel
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2.4 Installing Service Packs and Windows Embedded CE6.0 Platform
Builder R2

These updates are required for this QuickStart.
e Insert the DVD labeled Windows Embedded CE6.0 R2 in your DVD drive.

The install.htm should start automatically. If not, open a Windows file explorer,
go to your DVD drive and start install.htm.

1. Install Microsoft Visual Studio 2005 Team Suite Service Pack 1.
2. Install Windows Embedded CE 6.0 Platform Builder Service Pack 1.
3. Install Windows Embedded CE 6.0 R2.

2.5 Install Windows Embedded CE 6.0 QFE's

e Goto:
http://msdn.microsoft.com/en-us/embedded/aa731256.aspx

e Download and install the Armv4l versions of the updates in order from oldest
to newest, starting with the cumulative 2007 update package.

2.6 Installing Microsoft Active Sync 4.5

To be able to upload the software you are developing to your LPC3250 device you
need Microsoft Active Sync 4.5. When your PC is connected to your LPC3250
device via a USB cable this software allows you to create a direct connection to your
device.

e From the DVD labeled Windows Embedded CE6.0 R2 browse to
NACTIVESYNC4.5\WWE and execute setup.exe.

2.7 Installing phyCORE-LPC3250 SDK

The LPC3250 SDK for WInCE is needed for writing target-oriented applications. It
will integrate in the Visual Studio IDE, offering a new target device for code
generation. The SDK includes all functionality that is included in the demo image
that runs on the LPC3250. Therefore using the SDK allows the compiler to check
that all functionality needed in the application will be present in the image. The
absence of specific features is therefore recognized at “compile-time” not at
“runtime”.

e Tonstall the LPC3250 SDK open a file manager and navigate to:

C:\PHYTEC\phyCORE-LPC3250\WinCE\SDK.

© PHYTEC America LLC 2008 10 L-716e_1
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e Open LPC3250_ SDK.msi and install the SDK. Accept the default installation
path:

C:\Program Files\Windows CE Tools\wce600\LPC3250-SDK\

You have successfully installed the software for the phyCORE-LPC3250
é WInCE Kit. You can find the programs you will need to develop own

applications for the target on your host system. All necessary
configurations were done by the setup program.

2.8 Boot Windows Embedded CE OS on the phyCORE®-LPC3250

A Windows Embedded CE image was pre-installed to the phyCORE-LPC3250 on-
board Flash memory.

A The Windows Embedded CE image pre-installed on the phyCORE-
LPC3250 does not support USB-Host. For USB-Host support, follow the
L instructions in Appendix B to download the NK_HOST.bin image found on

the SD card included in your kit.

e Connect the 5 V AC/DC adapter with the power supply connector (X10) on
your board.

Q Only use the included power supply with 5 VDC output, center positive.

If Windows CE does not start within 1 minute, you may have a kit without
the OS image preinstalled. See appendix A and B for instructions for loading
the bootloader and OS image, or contact support@phytec.com

When Windows CE has loaded it will first run an LCD touch calibration screen.

After calibration a Windows Embedded CE 6.0 desktop will appear on the LCD
screen.

© PHYTEC America LLC 2008 11 L-716e_1
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2.9 Establishing an Active Sync Connection

The LPC3250 device should already be running Windows CE 6.0 OS as described in
chapter 2.7.

ActiveSync should already be running after the installation in chapter 2.5.

e Connect the USB A/mini-B cable with the USB OTG connector (X17) on the
target to a free USB port on your host.

a Ensure to use the USB A/mini-B cable included in this kit.

Establishing the connection might take a few seconds. Once the connection has been
established Active Sync will show a screen with status information.

& Microsoft ActiveSync

File Wiew Tools Help

@ - D =retie D oo

Connected @

Hide Detail: &

Information Twpe Status

Your PC is now connected to the LPC3250 Rapid Development Kit.
e If the Set Up a Partnership window pops up, select No and then Next.

If you are not able to establish an ActiveSync connection, the phyCORE may

= have the “USB Host” version of the NK.bin WinCE image, which does not
support ActiveSync. Refer to Appendix B for instructions to install the
ActiveSync version of NK.bin

© PHYTEC America LLC 2008 12 L-716e_1
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2.10 Downloading Application Code with Active Sync

To download the demo application provided on the PHYTEC Kit CD, you need to
have Active Sync running on your PC to be able to establish a connection to your
LPC3250 device as described in the chapter 2.9.

e Click on Tools in the menu bar of Active Sync and select Explore Device. An
Explorer window called Mobile Device will open that will show you the folder
structure of the Windows CE installation on your LPC3250 device.

'8 Mobile Device 100 =l
File Edit Wiew Favorites Tools  Help | i
<) Back - > B ? | p, ! Search Folders | Elv
Name = | Size | Tvpe | Modified |
|Z)Application Data File Folder
Other Places & () Flashiisk. File Folder
_J My Computer )My Documents F!Ie Falder
=, ; | Metwaork File Folder
= My Documerks ) profiles File Folder
[ Shared Dacuments I[C)Program Files File Folder
h.JJ My Metwork Places |[CIRecycled File: Folder
2 Temp File Folder
) Windows File Folder
Details ¥ [Econtrol Panel 23bytes Sharkcut 01.01.2003 13:00:02
& Microsoft ActiveSync 1011
File View Tools Help
-

44 Sync <-‘> Schedule '30 Explore
Guest

3
Connected S

Hide Details &

Information Tvpe Status |

e Open a file manager and navigate to:
C:\PHYTEC\phyCORE-LPC3250\WinCE\Demo Application\HelloWorld\
LPC3250-SDK (ARMV41)\Debug

e Select HelloWorld.exe and copy it to the Mobile Device window in the folder
Program Files using drag and drop.

The program has now been copied to your LPC3250 device. You will be able to
access it by double-clicking the My Device icon on your LPC3250 device. This
opens a window that will show you the file structure of your device. You should be
able to find HelloWorld.exe at the location where it was copied. Double-click
HelloWorld.exe to execute the program. A window will open on your LPC3250
device that will print a "Hello World™" message.

© PHYTEC America LLC 2008 13 L-716e_1
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2.11 Downloading Application Code with Visual Studio 2005

PHYTEC provides you with example code to learn about downloading code onto
your LPC3250 device. This code has already been copied to your local hard drive by
the setup in section 1.6.

e Start the tool chain by selecting Microsoft Visual Studio 2005 from the
programs group: Start\Programs\Microsoft Visual Studio 2005.

After starting Visual Studio 2005 the window shown below will appear. Here you
can create projects, edit files, configure tools, assemble, link and start the debugger.

tart Page - Micress!t Visual Studis e

Inbrestuction 1o the Yisusl C+ + Annotated Travel Leg Starter K1
i, 26 My 2006 00 5645 GMT - Thirbirsg sbeas 8 roaed b L sammer Thee Wil -4 Arwckateed Triresd Lisg Barbie K 1 e pharwog ared.
Eraing applesion that comes raady 1o compls ard

e Delusgging And Pesformance Tusing With (TW
GMT - Dot

il (KTW) p
Leam how [ o e

Fai, 3 G- Wbty
. ” Mekting £+ +; Mapping Makive €+ + b the Comman Type System
raieing ar ' e et he Tex! -

o T 2007 i 18300 2007 23471 B0 Teat v v tathe

T ke  COM. Bt e, ey Tow 1R

Peass.. e .. e
e Dty yrkoes -0
Mo defisition selected q

T2 ode Corition Wirdowe [83Cal brpwrsne | 3] Cntine
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The HelloWorld example downloads a program to your device that, when executed,
prints the text "Hello World" on the display of your phyCORE® Development Board
LPC3250.

e To open the HelloWorld project select File/Open/Project/Solution from the Visual
Studio 2005 menu bar.

e Browse to the folder C:\PHYTEC\phyCORE-LPC3250\WinCE\Dem_
Application\HelloWorld

e Select the HelloWorld project HelloWorld.vcproj.
e Click Open.

e In the Solution Platform pull-down menu make sure that the LPC3250-SDK
(ARMVA4I) configuration is selected. Also make sure that LPC3250-SDK
ARMVA4I Device is selected in the Target device menu.

#¢ HelloWorld - Microsoft Visual Stud

File Edit View Project Build Debug Target Tools Window Community Help

A~-E-E d Ea b Debug LPC3250-SDK (ARMV4L) =

= | Hex j " LPC3250-5DK ARMV4I Device i3 w= =

b 5z [

If these menus are not shown in your Visual Studio IDE, move your mouse
to an empty space on the toolbar, press the right mouse button and select
from the pop up menu the menus Target and Device.

e Build the target by either selecting the Build icon on the build toolbar or in

the main menu bar select Build / Build HelloWorld.

e If any source file of the project contains any errors, they will be shown in the
Output Window - Build tab. Use the editor to correct the error(s) in the source
code, save the file and repeat the build.

e |If there are no errors, the code can be downloaded to your LPC3250 device. For
this to work you need to have established an Active Sync connection between
your PC and your LPC3250 device as described in section 2.9. When the
connection is established select Build/Deploy Helloworld from the main menu
bar.

e The individual steps of the download procedure can be viewed in the Output
Window - Build tab.

e Wait until the download is complete.

© PHYTEC America LLC 2008 15 L-716e_1
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e The newly created application was now deployed on your LPC3250 device. To
start it select My Device on the target platform and go to the folder Program
Files/Helloworld and double tap on Helloworld

e A window will open on your LPC3250 device that will print a "Hello World"
message.

e Click on the Close icon in the window to close the application.

chapter you learned how to open a project, build an executable and transfer and

You have successfully passed the Getting Started part of this QuickStart. In this
é run this executable on the target hardware.

© PHYTEC America LLC 2008 16 L-716e_1
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3  Getting More Involved

In this chapter you will learn how to configure the Visual
Studio 2005 IDE (Integrated Development Environment),
modify the source code from our example, create a new
project and build and download a machine-readable output
file to the target hardware.

30 min

3.1 Creating a New Project

e To create a new project file select File / New / Project from the Visual Studio
2005 menu. This opens a dialog that will ask about the kind of project you wish to
create.

e Open the Visual C++ tree and select Smart Device.
e In the Templates window select Win32 Smart Device Project.

e In the Name field, enter the name of the project you wish to create, e.g.

myHelloWorld.
Project types: Templates: 88 |EE

Visual Studio installed templates

SEJATL Smart Device Project 4l# MFC Srnart Device ActiveX Control
;jﬂ MFC Srmart Device Application 5]?.]61 MFC Srmart Device DLL

!Ewmaz Smart Device Project

My Templates

[+ Other Project Types
- Platform Builder for CE 6.0

i Search Online Templates...

A Win32 or Console project for Windows Mobile and other Windows CE-based devices

Mame: | myHelloWorld
Location: | cipryTEC =] Browse... |
Solution Name: I"T"f'HE’"D“'\"Drld [# Create directory for solution
oK I Cancel |
e Click OK.
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Win32 Smart Device Project Wizard - test llil

| | Welcome to the Win32 Smart Device Project Wizard

Overview These are the current project settings:
Platforms & Pocket PC 2003 Platform
#» Windows application

Application Settings
Click Finish from any window to accept the current settings.

After you create the project, see the project's readme.bxt file for information about the project features
and files that are generated.

< Previous Next > Finish Cancel

e Click Next.

e Click on the entry LPC3250-SDK in the field Installed SDKs: and press the >
button to add the selected platform SDK to the project. The LPC3250-SDK will
appear in the Selected SDKs field.

© PHYTEC America LLC 2008 18 L-716e_1



Getting More Involved

o Select Pocket PC 2003 in the field Selected SDKs and press the < button. This
removes the Pocket PC 2003 SDK from the list of selected SDKSs.

Win32 Smart Device Project Wizard - myHelloWorld

2| x|
(S Platforms
Overview Select platform SDKs to be added to the current project.
Platforms
REE BT S Installed SDKs: Selected SDKs:
LPC3250-5DK
Smartphone 2003 LI
Phytec i.MX31 SDK
phycore_PXA270_AK LI
Platform Builder |
Phytec i.MX31 SDK 2 <
«
Pocket PC 2003
’71nstruct>0n sets: ARMv4
< Previous Next > Finish Cancel
e Click Next
Win32 Smart Device Project Wizard - myHelloWorld 2] x|
b :—_j Project Settings
Overview Application type: Add support for:
platforms  Windows application M am
Application Settings " Console application I~ mFc
 DLL
" Static library
Additional options:
™ Empty project
™ Export symbols
¥ Precompiled| header
< Previous | Next = | Finish | Cancel

e Don’t change the settings in this window and press Finish.
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At this point you have created a new project for the LPC3250 board. The next step is
to modify the C source file before building your project. This includes compiling,
linking, locating and creating the executable.

3.2  Modifying the Source Code

e Open up the myHelloworl

d tree and Source Files. Double-click on

myHelloWorld.cpp to open the file in the source code editor.

2% myHelloWorld - Microsoft Visual Studio -0 ﬂ
File Edit View Project Build Debug Target Tools Window Community Help
A -El- S AP % @9 - - - b opebug + LPC3250-SDK (ARMVAT) ~ | [ vc-:ljiga,;\-.avi
2 0 oW | 9 %= [FE s | Hex | v | LPC3250-SDK ARMVAIDevice v | By [ 4 b o OARbaftf =2 0P aBa5 Rg G
Solution Explorer - myHelloworld ~ 1 x myHelloWorld.cpp|  Start Page | > X
@& 3 (Global Scope) (=] [ winMain(HINSTANCE hinstance, HINSTANCE hPrevinstance, LPWSTR |
[54 Solution 'myHellowaorld' (1 project) 0 // myHelloWorld.cpp : Defines the entry point for the application. =
B gﬂmyHelloWorld /7 I~
B | Header Files
i o] myHelloWorld.h #include "stdafx.h"
+ 0] Resource.h finclude "myHelloWorld.h"
Lo (0] stdafeh #include <windows.h>
& 5 Resource Files finclude <commctrl.h> o
v [ myHelloworld.ieo
‘o @ myHelloworld.rc §define MAX LOADSTRING 100
- & myHelloworld.rc2
F- | Source Files // Global Variables:
i =] myHelloWorld.cpp HINSTANCE g_hInst; // current instance
L €] stdafropp HWND g_hWndCommandBar; // command bar handle
[£) ReadMe.txt
// Forward declarations of functions included in this code module:
ATOM MyRegisterClass (HTNSTANCE, LETSTR];
BOOL InitInstance (HINSTANCE, int);
LRESULT CALLBACEK WndProc (HWND, UINT, WEARAM, LPARAM);
INT_PTR CALLBACK About (HWND, UINT, WPARAM, LEARAM);
int WINAPI WinMain (HINSTANCE hInstance,
HINSTANCE hPrevInstance,
LPTSTR lpCmdLine,
= int nCmdShow)
1
MSG m=g;
// Perform application initialization:
if (!InitInstance (hInstance, nCmdShow))
{
return FALSE;
13
HACCEL hAccelTable;
hiccelTable = LoadAccelerators(hInstance, MAREINTRESOURCE (IDC_MYHELLOWORLD) ) ;
// Main message loop: =
‘ | »
Ready Ln 29 Col 45 ch4z ms v
e Locate the following code section at line 163:

case WM_PAINT:
hdc = BeginPaint(hWnd, &ps);

If line numbers are not displayed, go to Tools /

Options. Under the Text Editor

tree, select C/C++ and check the "Line numbers™ option under Display options.
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Getting More Involved

options 21|
- Source Control :I Statement completion
= Text Editor [¥ Auto list members
G.eneml _ I~ | Hide advanced memters
- File Extension ) )
- All Languages [¥ Parameter information
[+ Basic Settings
[+ Bib/Reg [~ Enable virtual space
E] e [~ Word wrap
B CSS I~ | Sty visual alypts for word wiap
- HTML [¥ Apply Cut or Copy commands to blank lines when there is no selection
- PL/SQL
- Plain Text Display
S ?I'QSL ?—C”Dt [V Line numbers
B T:SSL? o [V Enable single-click URL navigation
- T-50QL80 [¥ Navigation bar
- T-50QL90
[#- XML
[+1- Natahase Tonlks LI
0K I Cancel |

e Edit the source code to make the HelloWorld program print the text Hello
World! 5 times instead of just one by replacing the code at line 163 and 164
with the code below:

case WM_PAINT:
RECT rt;
hdc = BeginPaint(hWnd, &ps);
GetClientRect(hWnd, &rt);
int i;
for(i = 1; 1 <=5 ; i++)
{
rt.top = rt.top + 30;
DrawText(hdc, _T("Hello World!'"), 12, &rt,
DT_SINGLELINE | DT_VCENTER | DT_CENTER);

3
EndPaint(hWnd, &ps);
break;

e Save the modified file by choosing File / Save or by clicking the floppy disk icon
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3.3 Building the Project

You are now ready to run the compiler and linker.

-

Build the target by either selecting the Build icon on the build toolbar or in

the main menu bar select Build / Build myHelloWorld.

If any source file of the project contains any errors, they will be shown in the
Output Window - Build tab. Use the editor to correct the error(s) in the source
code, save the file and repeat the build.

If there are no errors, the code can be downloaded to your LPC3250 device. For
this to work you need to have established an Active Sync connection between
your PC and your LPC3250 device as described in section 2.8. When the
connection is established select Build/Deploy myHelloWorld from the main menu
bar.

The individual steps of the download procedure can be viewed in the Output
Window - Build tab.

Wait until the download is complete, this may take a couple minutes.

The newly created application was now deployed on your LPC3250 device. To
start it select My Device on the target platform and go to the folder Program
Files/myHelloworld and double tap on myHelloworld

A window will open on your LPC3250 device that will print 5 "Hello World"
message.

You have now modified source code, recompiled the code, created a
downloadable file, and successfully executed this modified code.
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4 Debugging

This Debugging section provides a basic introduction to the
debug functions included in Visual Studio 2005. The most
important features are described by using an existing
example. For a more detailed description of the debugging
features, please refer to the appropriate manuals provided
by Microsoft.

40 min

4.1 Starting the Debugger

e Make sure that Debug is selected in the Solution Configurations pull-down menu.

e Open up the myHelloworld tree and Source Files. Double-click on the
myHelloWorld.cpp file to open the file in the source code editor.

e Locate the following code section on line 170 and select the line.

rt.top = rt.top + 30;

e Select Debug/Toggle Breakpoint on the main menu bar or press F9 to set a
breakpoint here or double click in the grey bar to the left of the code. The red
marker on the left-hand side of the selected line indicates the breakpoint.

e To start debugging with Visual Studio 2005, select Debug/Start Debugging or
press F5.

e A progress bar will indicate the download process of the debug program.

If a problem occurs during data transfer, an error message will be displayed. If this
should occur, make sure you have established a connection between your PC and
your LPC3250 device as described in section 2.9.

If data transfer was successful, a screen similar to the one shown below will appear.
The debug toolbar is displayed. In the lower part of the debug screen you will see the
Variables and Watch windows.
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File Edt View Insert Project Debug Tocls Window Help

[l HelloWorld - Microsoft eMbedded Visual C++ [break] - [HelloWorld.cpp]

=18] x|

B |SR0 fee 2- o DR G 2

=181

ﬁuhals] ][40 global members) ][ ¢ wWndProc

SHA L ED

Helloworld

[=lfPHvTEC Prazrn [ fiwinz2 (/CE ARMYVAI Debua

[Z][PHTTEC P4270 Device:
TCHAR =zHello[MAX LOADSTRING].

B

switch (nessage)

case WM COMMAND
= LOWORD(wBaran) :
‘mEvent - HIVORD|wParan)
/7 Parse the nenu selsctions
switch (vnld)

case IDM_HELP_ABOUT
DialogBox(hInst,

ealk .

case IDM FILE EXIT
Destroy¥indow(hind):
break:

default

return DeflindowProc (hWnd, messsge. wPavsm. 1Paran)

case WM CREATE
hwndCB = CommandBar Create(hInst, hind, 1):
ComnandBar_InsertHenubar (hwndCB, hInst, IDM_MENU, 0
CommandBar_iddAdornments (hwndCE, 0, [I),
break:
case WM_PAINT
RECT rt:
hdc = BeginPaint(hWnd. &ps):
GetClientRect(hind. &rt).
LoadString(hInst. IDS_HELLO, szHe=llo. MAX_LOADSTRING):
int i;
for (i = 1; i <= 10; i++)
{

rt top = rt.top + 30
DrawText (hde, szBello, _toslen(szHello), &rt.
DT_SINGLELINE | DT_VCENTER | DT_CENTER):

EndPaint (hUnd. &ps):

reak
caze WHM_DESTROY
CommandBar_Destroy(hwndCE):
PostOuitlessage(0)
break:
default:
return DeflindovProc{hnd, message, wParam, lParam)

T
return 0;

Mesage handler for the

(LECTSTR)IDD_ABOUTEOX, hind, (DLGFROC)About};

ocbug E
EESE TR Y

MEEEEEE

T.RESUT.T CALLBACK Ahuut(HWND thg UINT nessage, WPARAM wParam, LPARAH 1Param)
T

KT E— _>lJ
—;‘ Contest: [wndProc(HWND__*, unsigned int, unsigned inl long) | ﬂ Hame !Value
Name [value
i 0x00000001
rt top

T st {TCocas 3 this 7

Ready

[0 waten {atehz 3 watehs 3 wateha 7

Ln 167, Col 14 |REC[COL [0VA REA:

You may need to open, resize and/or move some windows to make your screen

look similar to the screen capture. You can open inactive windows by choosing the
desired window from the Debug/Windows pull-down menu.

The debugger will run up to the code section you have marked with a breakpoint and
stop automatically. Notice the yellow arrow pointing to that breakpoint

You can click on Debug/Toggle Breakpoint or press F9 again to remove the

breakpoint you have set.
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4.2 Visual Studio 2005 Debug Features

The Debugger window toolbar gives access to the following
debug commands: Restart, Stop Debugging, Break Execution, Show Next
Statement, Step Into, Step Over, Step Out and Run to Cursor.

W@ Q| P 5E(E x| @

The first button on the debugger toolbar is the Start Debugging button. This starts
or continuous debugging.

The Break All halts execution and the editor shows the current source code line.

The Stop Debugging button stops the debugger and will lead you back to your
project screen.

The Restart button restarts the execution of the program from the beginning.

The Show Next Statement button allows you to go through your program code line
by code line.

The first button allowing exact control of the program execution is the Step Into
button. The Step Into command performs the execution of the command line to
which the Current-Statement Arrow points. This can be a C command line or a
single assembler line, depending on the current display mode. If the command line
is a function call, Step Into jumps to the C function or subroutine, enabling you to
explore the code contained in the accessed subroutine.

The Step Over button is next on the debugger toolbar. The Step Over command
executes the command line, to which the Current-Statement Arrow points. This
can be a C command line or a single assembler line, depending on the current
display mode. If the command line is a function call, the function will be executed
without single stepping into the function.

The next button is the Step Out button. Step Out is used to exit a function you are
currently in. Step Out is very useful if you find yourself in a function you are not
interested in and need to return quickly to your intended function.

The Hex button toggles the display style of watch variables between hexadecimal
and decimal.

The last button pops up a menu where you can choose different windows useful
for debugging, like watch windows, process information, memory information
and calling stack.
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4.3  Using the Visual Studio 2005 Debug Features

e The Variables window — Auto tab automatically shows the value of the local
variable i. You can change the number base from decimal to hexadecimal by right
clicking on the variable and selecting Hexadecimal Display.

| . x N . . . -
EII Contest: IWndF‘rDc[HWND_ . unzigned int, unsigned int, long) J

Hame Yalue
i 1

rt . top 15

A r I ate 4 Locals % this 7

e Click Step Over several times and watch the value of i count up.

e As you can see in the source code, the for{} loop will end if i
becomes equal to 5. To leave the for{} loop, change the value of i by selecting the
value, changing it to 10 and pressing Enter. Now repeat clicking on Step Over
until you leave the loop.

e Remove the breakpoint by clicking into the source code line that has the
breakpoint and press F9 or the Insert/Remove Breakpoint icon.

e Click in the source code, at return 0; and choose Run to Cursor from the debug
toolbar. Your program will be executed until it reaches this line.

4.4  Running, Stopping and Resetting

e To run your program without stopping at any time, delete all breakpoints by
clicking on the Insert/Remove Breakpoint icon.

e ClicktheGo * button.
e "Hello World!" will be displayed on the screen of your LPC3250 device.

e You can use the Stop Debugging “ button to stop program execution at any
time.

© PHYTEC America LLC 2008 26 L-716e 1



Debugging

4.5 Changing Target Settings for the ""Executable Version'

After successfully debugging the program, next change the project and the target
settings in order to create an executable file that can then be downloaded to and
executed out of the memory on the phyCORE®-LPC3250.

e Make sure the program execution is stopped.

e Exit the current debug session by selecting Stop Debugging.

¢ In the Solution Configurations pull down menu select Release.
e Build and execute your project as described in section 3.3.

You can now watch your final example execute and "Hello World!" being displayed
on the LCD screen of your LPC3250 device.

learned how to set breakpoints, run your program to a specific line of code
and inspect variables.

E You have successfully finished the debug section of this QuickStart. You
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5 Building an OS Image

In this section you will learn how to add your own
application to a WIinCE project, create a new image and
download this image on the LPC3250. We will use the
application built and debugged in the previous chapters
before as an example.

50 min

5.1 Download and Install the phyCORE-LPC3250 Binary BSP

Adeneo is the official partner of PHYTEC America for all Windows Embedded CE
developments for the phyCORE-LPC3250.

e Download the most current LPC3250 Binary BSP from Adeneo FTP. Find
Adeneo FTP access information here:

http://www.adeneo-embedded.com/srt/en/document/show?location.id%3A=1353

- Be sure to download the most current BSP. At the time this QuickStart was
m created, V1.0.2 was the most current BSP release from Adeneo.

e Unzip the package and navigate to:
PhyCore_LPC3250_BIN_EVAL_V1 0 2\BSP

e Open PhyCore LPC3250-DK_BIN_v102 rev1304.1.msi
e Click Next at the welcome page
e Click Next to agree to User Licensing Agreement

e Install the BSP at the default location C:\WINCEG600\PLATFORMN\ and click
Next

e Click Next to confirm installation

e Click Close after successful installation

If you have Carrier Board PCB version 1305.0 or 1305.1 please call
PHYTEC support.
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5.2 Open the OSDesign

e From the zip package downloaded from Adeneo, navigate to:
PhyCore_LPC3250 BIN_EVAL_V1_0_2\OSDesigns\OSDesigns.

e Copy the three subfolders:

LPC3250-DK_BIN
LPC3250-DK_BIN_ActiveSync
LPC3250-DK_Bluetooth_BIN

to: C:\WINCE600\OSDesigns.

e Browse to:

C:\WINCEG600\OSDesigns\LPC3250-DK_BIN_ActiveSync\LPC3250-
DK.

e Open the OSDesign project LPC3250-DK.pbxml.

5.3 Build the Image

When the project is loaded you should see the project in the Solution Explorer
window.

Solution Explorer - LPC3250-DK ~ 1 x
=
'__; Solution 'LPC3250-DK_BIM_ActiveSync' (1 project)
- @ LPC3250-DK
= & C:/WINCEG0D
- P Favorites
& [ Parameter Files
- = SDKs
‘- [=1 Subprojects
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e From the Solution Explorer window open the Tree LPC3250-DK\Parameter
Files\Binary PhyCore LPC3250 BIN: ARMV41 (Active) and double click
on project.bib. Under the Files section, add the following line:

HelloWorld.exe "'C:\ PHYTEC\phyCORE-LPC3250\WinCE\Demo _
Application\HelloWorld\ LPC3250-SDK(ARMV4I1)\Debug\HelloWorld.exe™ NK

This will add the executable HelloWorld.exe to the Windows directory of the target.
The path tells the platform builder where to find the executable that should be added
to the image and the parameter NK specifies the name of the memory region where it
should be added to.

e From the Build menu select Configuration Manager. From the pull down in
the upper left corner of this window, select PhyCore LPC3250 ARMv41
Release.

e Press Close.

e From the Build menu select Build Solution. The build process will take about
10-20 minutes, depending on your host platform hardware.

- You don’t always have to do a complete build. If you just want to add a file to the

m image like in the example before, you can do this by selecting Build\Copy Files to

Release dir. This copies all necessary files to the Release directory. Then you can

build the image with Build\Make Run-Time image. This takes only about 5 minutes.

Please refer to the Visual Studio 2005/Platformbuilder documentation for more
information.

5.4 Download an Image using Visual Studio

In the next step we want to download the image to the target.
For this step you need a terminal program like HyperTerminal.

e Connect the serial cable from the PC to the bottom DB-9 on the Carrier Board (P1 BTM
= UARTS).
e Start a Hyperterminal session with the following COM settings:
115200 bps
8 bit
No parity
1 bit stop
No flow control

e Power up the board.
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You should see at the following (Build date may be different):

Microsoft Windows CE Bootloader Common Library Version
1.4 Built Sep 18 2008 14:14:22

Microsoft Windows CE 6.0 Ethernet Bootloader

Adaptation for the LPC3250 performed by ADENEO (c) 2008

WARNING : LoadEBootCFG: No valid Eboot configuration
found.

INFO : Loading default bootloader settings

Press [ENTER] to download a runtime image now or
[SPACE] to cancel.

Initiating image download in 4 seconds

e Enter the eBoot menu by pressing [SPACE]

Ethernet Boot Loader Configuration :

0) Mac address .......... (02:03:04:06:06:07)
1) Ip address ........... (192.168.111.115)

2) Subnet Mask address .. (255.255.255.0)
3) DHCP ......ccoev. (Enabled)

4) Boot delay (seconds).. (5)

5) ETHERNET KITL

6) Download image to SDRAM

7) Download new image at startup
8) Download source: Ethernet
9) SDCard file name: NK.bin

I) Launch flash resident image now
d) Download from SD Card now
s) Save configuration now
r) Restore default configuration and save now
n) Image flash menu
>
e Connect the Ethernet cable to connector X7 on the Rapid Development board and
the network card of your host PC.

e If you have a DHCP server installed on the host PC you can skip the next 2 steps.
e Press “3’ to disable DHCP.

e Press ‘0’ to set the IP address of the device and ‘1’ to change the network mask.
Be sure these settings will fit to the network settings on your PC IP address.
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e Press ‘6’ to choose between Download image to SDRAM to Download image

to Flash.

e Press '7' to change Download new image at startup to Launch existing flash

resident image at startup.

e Switch back to Visual Studio 2005, from the menu bar select Target/Connectivity

Option.

e Select Ethernet for the Download and Transport settings from the drop down box.

% Target Device Connectivity Options

Device Configuration
Add Device

Delete Device

Semvice Configuration
Hernel Service hap

Core Service Settings

Service Status

Target Device:

|EE Device

Download:

| Ethernet
=1

Transpart:

ﬂ Settings

| Ethernet
(-]

Debugger:

ﬂ Settings

|N0ne

=

Apply | LCloze |

e Click on the Settings button on the right of the Download Drop down box. The

Ethernet download settings window will appear. Leave this window open.

© PHYTEC America LLC 2008

32

L-716e_1



Building an OS Image

% Ethernet Download Settings

Target device book name:
I =l
IF address: 0.0.0.0
Boot [oader: 0.0
Active target devices:
TFTP block size in bykes:
51z Restore
ok | Cancel |

e Change to the HyperTerminal window and press ‘d’ on the keyboard to start the
download of the image

e You will see some output messages followed by a BOOTME message.

e Go back to Visual Studio. In the window Ethernet download settings a new entry
should appear in the Active target devices list. Select the device and close the
window.

e From the Visual Studio menu bar select Target / Attach Device. A download
message with a status bar should appear and the download should start.

When the download is finished, the image should start. Calibrate the touch panel, and
then navigate to the folder MyDevice\Windows. There you find your HellowWorld
application that can be executed.

The NK.bin OS image has now been successfully downloaded and resides
in the phyCORE-LPC3250 on-board Flash memory.
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Appendix A: Install the bootloader (eboot.nb0) from SD Card

To download eboot, the phyCORE-LPC3250 must have Stage 1 Loader pre-installed (if this is
not the case, contact PHYTEC support@phytec.com)

1.

Connect the Serial cable from the PC to the bottom DB-9 on the Carrier Board (P1
BTM=UARTY5)

Start a Hyperterminal session following COM settings:

115200 bps

8 bit

No parity

1 bit stop

No flow control

3. Power the board

Press any key during the Stage 1 Loader bootup, the following should be displayed in the
Terminal output window:

5

Phytec LPC3250 board

Build date: Jul 17 2008 14:03:53

Autoboot in progress, press any key to stop

PHY3250>

Insert the SD Card into the SD/MMC card socket (x15) on the Carrier Board.

Make sure eBoot.nb0 is present on the card by listing the content of the card. In the serial
terminal, type the following:

PHY3250>Is

You should see at the following files:

7.

8.

EBOOT.NBO
NK_ACSY.BIN
NK_HOST.BIN

In the serial terminal, type the following (this step might take a few seconds):
PHY3250>load blk eboot.nb0 raw 0x80000000
File loaded successfully
PHY3250>

Once the eboot.nbo has been loaded, type:
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PHY3250>nsave
PHY3250>

9. Next type:
PHY3250>prompt PHY3250> 1
phy3250>

10. Next type:
phy3250>aboot flash raw 0x80000000
Autoboot configuration updated
phy3250>

The eBoot loader has now been successfully downloaded and resides in
e the phyCORE-LPC3250 on-board Flash memory.
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Appendix B:  Install an Image (NK.bin) from SD Card

To download an NKk.bin, the phyCORE-LPC3250 must have eboot.nb0 pre-installed (if this is
not the case see Appendix A)

The pre-installed WinCE binary image is the _activesync_ version included with the BSP. The
ActiveSync version is required for certain steps of this Quickstart. However, if you wish to use
the phyCORE-LPC3250 as a USB host, use the _usbhost_ version of the WinCE binary image.

a The NK.bin image cannot exceed 61.5 MB.

Connect the Serial cable from the PC to the bottom DB-9 on the Carrier Board (P1
BTM=UARTY5)

Start a Hyperterminal session with the following COM settings:

115200 bps

8 bit

No parity

1 bit stop

No flow control

3. Power the board

4. Press any key during the Stage 1 Loader boot up, the following should be displayed in the
Terminal output window:
Phytec LPC3250 board
Build date: Jul 17 2008 14:03:53
Autoboot in progress, press any key to stop
phy3250>
5. Erase the block that will contain the image by using the following command:
phy3250>erase 31 2016 0
Starting block erase
phy3250>
6. Then insert the SDCard containing the nk.nb0 into the SD/MMC card slot. In order to check
that the SDCard is readable, type the following:
phy3250>Is
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You should see at the following files
EBOOT.NBO
NK_ACSY.BIN
NK_HOST.BIN

7. Now, launch eboot by typing the following
phy3250>boot

You should see at the following (Build date may be different):

Microsoft Windows CE Bootloader Common Library Version
Built Sep 18 2008 14:14:22

Microsoft Windows CE 6.0 Ethernet Bootloader

Adaptation for the LPC3250 performed by ADENEO (c) 2008

WARNING : LoadEBootCFG: No valid Eboot configuration
found.

INFO : Loading default bootloader settings

Press [ENTER] to download a runtime image now or
[SPACE] to cancel.

Initiating image download in 4 seconds

8. Enter the eBoot menu by pressing [SPACE]

Ethernet Boot Loader Configuration :

0) Mac address .......... (02:03:04:06:06:07)
1) Ip address ........... (192.168.111.115)

2) Subnet Mask address .. (255.255.255.0)
3) DHCP ........c........ (Enabled)

4) Boot delay (seconds).. (5)

5) ETHERNET KITL

6) Download image to SDRAM
7) Download new image at startup
8) Download source: Ethernet

9) SDCard file name: NK.hin

I) Launch flash resident image now

d) Download from SD Card now

s) Save configuration now

r) Restore default configuration and save now
n) Image flash menu

1.4
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>
9. Press ‘6’ to choose between Download image to SDRAM or to Download image to Flash

10. Press 7' to change Download new image at startup to Launch existing flash resident
image at startup

11. Press '8' to change Download source: Ethernet to Download source: SD Card

12. Press '9' to change the SDCard file name: NK.bin

13. Enter the name of the Image you wish to download.

Ensure the SDCard file name matches the file name of the actual Image
on the SD card.

14. Press 's' to save your settings
15. Press ‘d’ to download the image

When the download is finished, the image should start. The calibration application should
appear. Calibrate the touch panel.

The NK.bin OS image has now been successfully downloaded and resides
in the phyCORE-LPC3250 on-board Flash memory. Congratulations you
have completed this QuickStart manual.
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