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1.2

1.2.1

1.2.2

Introduction

This document describes how to load a Windows CE Sample Development Image on a Zoom
Development Kit, and then use the Sample Development Image and eVC++ to debug and
auto-launch an application. By following the steps in this document, you will be able to evaluate
the capabilities of Windows CE 5.0 with Logic’s Zoom Development Kit.

Required Components

1. Microsoft eMbedded Visual C++—this is a free download from Microsoft, available online at:
http://www.microsoft.com/downloads/.

2. Tera Term terminal emulator (or equivalent).

3. WInCE 5.0 Software Development Kit (SDK) for the applicable System on Module (SOM)—
this can be found under the ‘Software Development Tools’ category of the ‘All Downloads’
page for your SOM.

4. WinCE 5.0 Sample Development Image for the applicable SOM—this can be found under the
‘Windows CE Sample Images’ category of the ‘All Downloads’ page for your SOM.

5. A CompactFlash card with a capacity of at least 32 MB—this card must be large enough to
store the sample Windows CE OS image binary file.

6. The latest version of Microsoft’s ActiveSync synchronization software—this software is free
from Microsoft on the Windows Mobile downloads page at:
http://www.microsoft.com/windowsmobile/downloads.

Logic’s Sample NK.bins

Logic's sample NK.bins allow users to evaluate Logic's LoCE Binary BSP on the Zoom
Development Kit. Logic’s sample NK.bins are also useful for application development because
each image includes helpful libraries and a variety of drivers.

Custom NK.bin Options

Logic’s sample NK.bin images are not meant for production and should not be regarded as
production-ready.

Logic offers these solutions to customers requiring a custom Windows CE image for a device:

m Contract Logic to provide a production-ready NK.bin that is custom suited to your project's
needs.

m Use Logic's LoCE Binary BSP with Microsoft Platform Builder to create a custom image for
your development.

Sample Development Image for Windows CE 5.0

The purpose of Logic’s ‘Sample Development Image’ is to aid application development with the
Windows CE Software Development Kit (available for download on Logic's site).

Sample Development Image .zip files, located on the downloads page under the ‘Windows CE
Sample Images’ heading, are comprised of the following:

1. Abinary image,

2. A clean Windows CE 5.0 workspace that can be used to build the image,

3. Example boot scripts for Logic's Display Kits,
4

Release notes which detail revision information and component descriptions.
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1.2.3 Sample Show Image for Windows CE 5.0

The purpose of the ‘Sample Show Image’ is to demonstrate the capabilities of Logic's LoOCE BSP
driver and the OAL, and show the ability of the SOM to perform various operations in Windows
CE.

Sample Show Image .zip files, located on the downloads page under the ‘Windows CE Sample
Images’ heading, are comprised of the following:

1. Abinary image,
2. Example boot scripts for Logic Display Kits.
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2 Lo

ading the Windows CE 5.0 Sample Development Image

2.1 Downloading the OS Image Binary

This section describes how to download the OS image from a CompactFlash card in
LogicLoader™ (LoLo).

The first step is to load the Windows CE 5.0 Sample Dev Image from the CompactFlash card in
LogicLoader and successfully boot the Image.

1.

Download the Windows CE 5.0 Sample Dev Image binary to a development workstation and
store the NK.bin file on a CompactFlash card.

Insert the CompactFlash card into the Zoom Development Kit's CompactFlash slot.

Start a terminal emulator program on the development workstation and connect the serial
cable, provided with the Development Kit, from the workstation to the Development Kit.

Power up the Development Kit and verify the LogicLoader prompt appears in the terminal
emulator window.

Use the ‘mount’ command to mount the CompactFlash card in LogicLoader, the specific
usage is presented in the image below: ‘mount fatfs /cf'.

B Tera Term - COM1 VT =T

File Edit Setup Control Window Help
~
LogicLoader
Cc>» Copuright 2002-2005, Logic Product Development,. Inc.
All Rights Reserwved.
Uersion 2.8.1-LLH7a484_11 8881
losh> mount fatfs ~Acf
losh>
w
£ >
Figure 2.1: Use the ‘mount’ Command to Mount CompactFlash Card
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6. Use the ‘cd’ command to change directories to the CompactFlash card, and then type ‘Is’ to

confirm that your card has been mounted and the NK.bin, contained in the downloaded .zip
file, is on the card.

B Tera Term - COM1 VT =13

File Edit Setup Control indow  Help
s
LogicLoader
Cc?» Copyright 2002-2005, Logic Product Development, Inc.
All Bights Reserved.
Uersion 2.8.1-LLH7a484_11 88681
losh> mount fatfs ~cf
losh> cd ~cf
losh> 1=
: ME.BIN 63492767
losh>
W
< »

Figure 2.2: Using the ‘cd’ and ‘Is’ Commands

7. Type ‘load bin NK.BIN' to load the Windows CE 5.0 Sample Dev Image into RAM.
Please note: LogicLoader is case sensitive, so be sure to type the file name the same way it
appears in LogicLoader after typing the ‘1s’ command.

= Tera Term - COM1 VT A=l
File Edit Setup Control wWindow Help

: HEK.BIN 6349767 ”
lozh> load bhin MK_BIN
loading from NK_.BIM:

image launch addr: BxcBBelBdBH

erifuing checksums s 2 b a a b aadd b a0 d bR 3003
PREIIRRIIIRRRIINRRIINRRIIN Ny

heckzums good.

ile loaded

lozh> e

£ >

Figure 2.3: Type ‘load bin NK.BIN’ to Load the Sample Dev Image

PN: 1001090 LPD, All Rights Reserved 6



When the ‘losh>’ prompt returns, your NK.bin has been successfully loaded into system RAM
and will be ready to run.

Please note that the sample NK.bin images provided on Logic’s website are linked to run from
system RAM and cannot be “burned” to system flash. Since the sample NK.bin images are
volatile, they need to be loaded from a download mechanism (like CompactFlash) after every
power cycle.

2.2 Sending LogicLoader a boot script to Boot the Image

Now send LogicLoader a boot script to boot the image. A boot script is a series of arguments that
tells LogicLoader how to boot the Windows CE 5.0 Sample Dev Image. These arguments can be
stored in a text file and then sent to LogicLoader using the ‘Send File’ functionality within
TeraTerm.

1. The first step is to store the boot script in a text file. Example boot scripts for Logic’s Display
Kits are included in the same folder as the Sample Development Image. For a more thorough
description of the arguments contained in this boot script please refer to Logic’s LoCE
Windows Embedded CE BSP User’s Guide for values that are specific to your SOM.

In the example figure below, a .txt file with the name “LH7A404_RAM_3.5-10.txt” was created
and stored in the development workstation’s file system for later use.

Some boot scripts include a parameter that will auto-launch the touch calibration utility
(touchcal:1). The touch calibration utility will not run if this parameter is removed from the
boot script. (The touch calibration parameter is currently not supported on all sample images.
Please review the example boot scripts included with the sample image to determine if the
parameter is supported by that sample image.)

I LH7A404_RAM_3.5-10.txt - Notepad
File Edit Format View Help
exec rtc:rtc_ad404_int:dbg_serial:Ad404_UART:touchcal:1:disp_num:§|

Figure 2.4: Storing the Boot Script in a Text File
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2. Goto ‘File | Send File’ and select the boot script that you want to send LogicLoader to boot
the image, and then click ‘Open’.

Tera Term: Send file

Loak jn: |lf} B ootzcripts j P £k Eg-
em

7A404_RAM_3.5-10.kxk

File name: |LH 74404 _RAM_3.5-10kat Open

Filez af type: |a|| j Cancel

Help

i

Option
[ Binary

Figure 2.5: Select the Boot Script to Send to LogicLoader

3. You may need to use the ‘Enter’ key to send the script to LogicLoader.

B Tera Term - COM1 VT =13
File Edit Setup Conkrol Window  Help

: NK.BIN 63492767 ~
lozh> load bin NK.BIN 3
loading from NK.BIN:

image launch addr: BxcBBelBB8B

erifuing checksums: oo e ddd oo o2 e 022300007
PRI RRRIIRRRII IR IIRRI IR

hecksums good.

ile loaded

losh> exec rteo:rtc_adB4_int:-dbhg_serial:A484_UART :disp_num:6

£ )

(]

| W

Figure 2.6: Pressing the ‘Enter’ Key to Send the Script to LogicLoader
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4. Output from the debug serial port in LogicLoader will look similar to the image below. After a
moment, the Sample Dev Image will load.

5 Tera Term - COM1 VT
File Edit Setup Caontral  ‘Window  Help

lozh> exec pto:prtc_adB4_int:dbg_serial:A4d4_UART :disp_num:6

ernel cmdline: ‘rtcirtc_adB4_int:dbg_serial :A484_UART :disp_num:6*
izabhling mmu.

ebug serial initialized. Using driver A484_UART

indows CE Kernel for ARM (Thumh Enabled?> Built on Jun 24 2884 at 1
rocessorl ype=A222 Revision=0

p_abt=Fff{f5008 sp_irg=ffff2800 sp_undef=ffffc888 OEMAddressTahle =

inCE firmware init (LoCE>.
ernel Arguments: rtciprte_adB@4_int:dbg_serial:-A4684_UART -disp_num:6.

image_size: BxFAAAAA
am_sizge: B CAEAA

elocate_from_flash: A
om_of fzet: Bx180000800

old-hoot: erasing ohject store.

Initializing interrupts.

Interrupt initialization complete.

Initializing system—tick.

ystem—tick initialized.

TC initialized. Using driver wtc_adB4_int

ultiple XIP regions not defined or fixup failed.
Initializing KITL.

emote host not present. Debug support not availahle.
irmware initialization complete.

river globhals at Bx800008008.

"link_for_flash' variabhle says we are in SDRAM.

etected extension DRAM at Bx84000008, =zize iz Ax@20000008
otal RAM installed is 64 HMB.

p=ffffc?ce

£ ¥

Figure 2.7: Output from the Debug Serial Port

2.2.1 Connecting to the Image with Microsoft ActiveSync

After the Windows CE image has booted, connect a USB AB device cable from the USB function
connector on the Development Kit to a USB port on the development workstation. Important
Note: You will need to download and install the latest version of Microsoft ActiveSync before you
proceed with the following steps. ActiveSync can be found at:
http://www.microsoft.com/windowsmobile/downloads.
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1. If this is the first time that the workstation is connecting to a Zoom Development Kit, a typical
Windows ‘New Hardware Wizard’ will appear. If you are running the latest version of
Microsoft ActiveSync, the USB driver for your workstation will be automatically installed as
shown in Figure 2.8.

Found New Hardware Wizard

Completing the Found New Hardware
Wizard

The wizard has finished installing the software for:

@ Sharp Aruba USE Sync

Click Finish to close the wizard.

Figure 2.8: Windows XP will Automatically Install the USB Driver

2. Once the USB driver is installed on the development workstation, the PC will be able to
connect to the Development Kit over ActiveSync. At this point you may choose to set up a
new partnership with the Zoom Development Kit. For the purposes of this sample evaluation,
it is only necessary to connect as a guest. Select ‘No’ and then click ‘Next'.

New Partnership

F -

Set Up a Partnership

Before wou can synchronize information between wour mohile
device and this computer, you must set up a partnership
hetween them.

YWould you like to set up a parnership?

(_iY¥es

Setup a partnership so that | can synchronize information
between my device and this computer.

| don'twant to synchronize information. Setup my device
as a guest so that | can copy or move information between
my device and this computer.

[ Mext » l l Cancel J l Help

Figure 2.9: Connect as a Guest
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3. The PC is now connected to the Development Kit via ActiveSync.

PN: 1001090

& Microsoft ActiveSync

File Wiew Tools

Connected

Information T...

Help

JedLle E‘J Explore

Status

Hide Details &

Figure 2.10: Microsoft ActiveSync: Connected
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Using the Sample Dev Image and eVC++ to Debug an
Application

Once you have the Development Kit running Windows CE and connected via ActiveSync, it is
possible to connect the eMbedded Visual tools to the kit for application development.

The following steps give an overview of how to build a sample application in Microsoft eMbedded
Visual C++ and how to use the remote tools and debugger over the ActiveSync connection.

1. First, create a new eVC++ project:

o Open eVC++ from the Start Menu and click ‘File | New'.

o Under the ‘Projects’ tab select "‘WCE Application’.

o For ‘Project name’, type ‘boot_app’, select the processor that you want to build this
application for, and then click ‘OK.’

Files  Projects | Workzpaces |
A]WCE Application Project name:
e WEE ATL COM Appiwizard ||:"2"2't_~5ll2'li|
|%] WCE Dynamic-Link Library _
WCE MFC Activel Controhwfizard Logation:
E WCE MFC Appiwizard [dl] |C:"~F'ru:ugram Filez\Microzoft ekb J
BN/CE MFC Appwizard [exe)
%] WCE Static Library " Create new workspace
" &dd to curent work space
-
CPUs:
[J'in32 [#CE AR ~
[w]'fin32 [ CE ARMYAI]
['wfin32 [wCE ARMYAT)
['wfin32 [wCE MIFS1E]
[(1'wfin32 PwCE MIPSIN “
(] 4 | Cancel

Figure 3.1: Create a new eVC++ Project
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2. Next, select ‘A Typical Hello World Application’ and click ‘Finish.” See Figure 3.2 below.

WCE Application - 5tep 1 of 1

YWhat kind of windows application would you
like to create ?

" An emphy project.
A simple Windows CE application.

fe it tupical "Hello Woaorld" application

¢ Back ‘ Finizh | Cancel

Figure 3.2: Select ‘A typical Hello World application’ and click ‘Finish’

3. A ‘New Project Information’ window will appear. Click ‘OK’ to continue:

Mew Project Information @

WICE Application will create a new skeleton project with the following
zpecifications:

A standard "Hello ‘Woaorld" application will be created for pou targeting:
Wind2 MWCE ARMY 4]

Main; boot_app.cpp
Fre Compiled Header: Stdafx.h and Stdafx cpp.
Rezources: boot_app.rz, resource.h, and boot_app.ico

Froject Directony:

C:%Program FilezhMicrozoft ebdbedded C++
4 MCommonsEYCA\MuProjectzhboot_app

Cancel

Figure 3.3: New Project Information Window

PN: 1001090 LPD, All Rights Reserved
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4. Configure Platform Manager to connect to your image over ActiveSync. To do this, click on
‘Tools | Configure Platform Manager’. From here you’ll need to find the platform that has ‘Dev
Image’ in the title. In the example below the target platform is A404_DEV_IMAGE_REV_C.
Click the ‘+" box to expand your list of devices for that platform.

Windows CE Plaiform Manager, Configuration

Select a platform or device to configure

- @ £404_DEY_IMAGE_REY_C Add Device
@ Ad04_DEY IMAGE_REY_C Device

+ @ AR Delete

+ @ BLAHBLAHELAH

+- @ evc_TEST_M Properties. .

+ @ LPD_ARMY4_SDE

+ @ SERIAL_TEST About

+ @ STAMDARDSDE_410
+- @8 Wwindaws CE Default Platfarm

Figure 3.4: Select a Platform or Device to Configure

5. Once your platform is highlighted, click the ‘Properties’ button. In the window that opens,
select ‘Microsoft ActiveSync’ for both the ‘Transport’ and ‘Startup Server’ options. Then click
‘Test'. See Figure 3.5 below.

Device Mame:
Ad04_DEV IMAGE_REY_C Device

Select a transport and a startup server. Chooze Test to verify that you can
eztablizh a connection to your target device with the selected transport and
startup server

Tranzport:;

| icrogzoft ActiveSync ﬂ Configure. ..

Startup Server:

| icrogzoft ActiveSync ﬂ Configure. ..

Cancel | Test |

Figure 3.5: Select Microsoft ActiveSync
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6. The ‘Test’ button in the previous step verifies a connection to your device. Once a connection
is established, click ‘OK.” Continue clicking ‘OK’ on the remaining windows until you return to

the eVC++ workspace.

Testing Device Connection

Device Mame:
Ad04_DEY_IMAGE_REW_C Device

Connection to device establizhed

Figure 3.6: Once a Connection is Established, Click ‘OK’

7. Make sure the following settings are appropriate for your eVC++ workspace: Active Project,

Active WCE Configuration, Active Configuration, and Default Device.

See Figure 3.7 below for an example of a session using the LH7A404-11 Starter
Development Kit with a Rev C sample image and SDK would be as follows:

= Active Project = boot_app

= Active WCE Configuration = A404_DEV_IMAGE_REV_C
= Active Configuration = Win32 (WCE ARMV4I) Debug

= Default Device = A404_DEV_IMAGE_REV_C Device

baoat_app x| |4404_DEY_IMAGE_F | ['/in32 [wCE ARMYA) Debug x| |4404_DEY_IMAGE_REY_C Device |
Figure 3.7: Example Session using the LH7A404-11
PN: 1001090 LPD, All Rights Reserved 15




8. Click the ‘FileView’ tab, located at the bottom of the workspace window. Expand the
'boot_app files’ by clicking on the ‘+" icon, and do the same for ‘Source Files’. Then open
‘boot_app.cpp’ by double-clicking on it. See Figure 3.8 below.

Workzpace 'boat_app” 1 proje

boot_app files
£ Source Files

I

[#] boot_app.rc

X] Stdésfcpp

+--|_7 Header Files

+-|_7] Resource Files
Readide. tat

Figure 3.8: Open ‘boot_app.cpp’

9. In order to step into code and debug the application, a break point must be inserted into the
source. Right-click where you want to insert the break point and select ‘Insert/Remove
Breakpoint'.

boot_app.cpp

< boot_app.cpp @ Defines the entry point for the application.
A —

#include "stdafz h"
#include "boot_app.h"
#include <commctrl h:
#define MAX LOADSTRING 100

<+ Global Variables:

HINSTANCE hinst; <« The current instance

HUND hyndCE; < The command bar handle

s Forward declarationz of functions included in this code module:
ATOM MyRegisteriClass (HINSTANCE, LPTSTE):

BOOL InitInstance (HINSTANCE. int):

LEESULT CALLBACE UndProc (HWND, UINT. WPARAM, LPARAM);
LEESULT CALLBACE About (HWHD, UINT. WPARAM, LPARAM):

int WIHAPI WinMain{ HINSTAHNCE hlInstance,
HINSTAHCE hPrewInstance.
LFTSTE lpCndLline,
int nCmdShow )

HSG m=g:
HACCEL hAccelTable:

s Perform application initialization:

1f {!InitInstance (hlnstance., nCmdShow))

{
return FALSE:

hiccelTable = Loadiccelerators(hInstance, (LPCTSTR)IDC _BOOT_APFE);

¢ Main mes=szage loop:
while (GetHessage(ém=g, HULL, 0, 0))

if {!Tran=slateicceleratori{m=sg.hwnd. hiccelTable. bfm=g)) _J:J
»

Figure 3.9: Click ‘Insert/Remove Breakpoint
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10. Press the ‘F7’ key to build the application. The application will download to the device and will

be ready to be run.

Configuration: boot_app — Winid? (WCE ARMY4I) Debug

boot_app.exe — 0 errori=). 0 warningis)

Dovnloading files

Downloading file c:»program files. “boot_apparmnviidbg~boot_app.exe.
Finished downloading.

Figure 3.10: Build the Application

11. The application is now ready to run. Press ‘CTRL + F5' or click the ‘!* icon to begin executing

the application. See the image below for an example of what the tool bar looks like:
& ' EL M
Figure 3.11: ‘!’ Icon in the Tool Bar
12. Execution of the application will stop at the break point that was inserted and the Debugger

will be running. At this point, the interface is typical of Microsoft development environments,
providing context, watches, etc.

B boot_app.cpp

s« Forward declarations of functions included in this code module:

ATOM HvRegi=zterCla=z= (HINSTANCE. LPTSTR):

BOOL InitInstance (HINSTANCE, int);

LEESULT CALLBACK WndFProc (HWHD, UINT., WPARAM, LPARAM):
LRESULT CALLBACK About (HWHD, UINT. WPARAM, LPARAM):

int WINAPI WinMain{ HIHSTAHNCE hlnstance,
HINSTANCE hFrevInstance,
LFTSTE lpCmdLine,

int nicmdShow )
{
HSGE meg;
HACCEL hidccelTable:
< Perform application initialization:
if (lInitInstance (hlns=tance. nCmdShow))
{
return FALSE:
b
[ = hiccelTable = LoadAccelerators=(hlnstance, (LPCTSTR)IDC_EBOOT _AFF):

A Main messzage loop:
while {GetMessage({émsg., HULL, 0O, 0))

if (! Tran=zlatelccelerator(msg. hwvnd, hiccelTable, &m=g))
{

Tran=slatelessage(imnsg) ; 5
T, L LW L S S
4 3

Figure 3.12: Development Interface Screenshot 1
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ij Caontest: |WinMain[HINST.~'—\NEE_ * HIMSTANCE_ *, unzigned shart *, it ﬂ

Hame |‘l."alue
[ hiccelTable O=x00000010
L— unused 0

hInstance O=e5bc0d42

13.

PN: 1001090

Figure 3.13: Development Interface Screenshot 2

You can also use ‘Remote Tools’ for further analysis of your application. Note: ‘Remote
Tools’ must be used during the execution of the application. For more information on using
‘Remote Tools’, please reference Microsoft eVC++ ‘Help.” See Figure 3.14 below for an
image of the Remote Tools options.

Tools “Window Help

Source Browser, ., Alt+F12

,}1 Error Lookup

A Remote Call Profiler (4 CESOD)

A Remote File Yiewer (WCESOD)

A4 Remote Heap Walker (WCESOD)

A Remote Kernel Tracker (MAZESOD)

A Remote Performance Maonitar (a'CESOO)
A Remote Process Yiewer (WCESDO)

A Remoke Registry Editor (WCESOO)

A4 Remote Spy-++ (WCESOD)

A Remote Systern Information (WCESDD)
A% Remote Zoamin {WCESOD)

Select Remote Tools r
Cuskomize, ..

Qpkions. ..

b : Macra...
Record Quick Macro Ckrl+Shift+R
Play Quick. Macro Zkrl+Shift+P

Configure Platform Manager. ..

Figure 3.14: Remote Tools Options

LPD, All Rights Reserved
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4 Auto-Launching an Application

The Windows CE Sample Image automatically launches an application on the Development Kit's
file system at startup when an application called “boot_app.exe” is present on a CompactFlash
card in the memory mapped CompactFlash slot. Please note that this will only work if the
Windows CE image being used has driver and OS support built as part of the image.

The default application name and path can be changed by editing the applicable registry key as
shown below.

4.1 Example Auto-Boot Module

[HKEY_LOCAL_MACHINE\SOFTWARE\bootapp]
"time"="0"
"path" ="\Storage Card\\boot_app.exe"

“path” description: The auto-boot module will launch an application from a user-defined location
as specified by the “path” registry key.

“time” description: The auto-boot module will delay launching the application for the amount of
time specified in milliseconds in the “time” registry key.

Since the sample OS image binary is configured to use the hive-based registry, changes to these
keys and values can be made permanent by calling “RegFlushKey” or by enacting a
Suspend/Resume sequence on the system.
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