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Preface

This document was created to help our customers quickly explore and enjoy the CUWIN without having
to spend much effort reading documentation and experimenting beforehand. This document will help
users connect the CUWIN to a PC, transfer files to and from the CUWIN and a PC, program the CUWIN,
and interface the CUWIN to other digital devices like the CUBLOC.

The exercises in this document will make use of Visual Studio 2008, the C# programming language,
and the .Net Compact Framework, but the CUWIN can be programmed in any programming language
and development environment that is compatible with Windows Embedded CE 6.0 and the CUWIN's
processor. This includes, but is not limited to, Visual Basic and C++.

This document will make use of the CUWIN5200, but all examples can be easily adaptable to any
CUWIN model with little or no modification.

We hope this document will reveal just how easy it is to quickly begin using the CUWIN, develop
software, and interface the CUWIN to almost any digital device.
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Overview

The CUWIN is a Windows Embedded CE touch controller primarily targeted for use as a Human
Machine Interface(HMI).

The CUWIN's front panel features an 800x480 color touch screen capable of receiving input from a
human user, by touching the screen, and displaying colorful information.

sD-Card

Audio

Faower

The CUWIN's rear and side panels feature several interfaces (RS232/485, USB, Ethernet, Audio, SD
Card) for communicating with many different electronic devices.
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TCP/IP, UDP

USB storage

RS232, RS485
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other audio rs| <3| =3
. Server:
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FTP, other server

The CUWIN translates input from a human user to signals that electronic devices can understand, and
receives signals from those electronic devices, translating them to colorful output that the user can
understand. Thus, the CUWIN serves as a Human Machine Interface(HMI).

Using the CUBLOC, TinyPLC or other Programmable Logic Controllers(PLC), the CUWIN can provide a
human interface to electronic and mechanical systems such as robots, monitoring systems,
environment control systems, and automation equipment just to name a few. The CUWIN has been
used in all kinds of applications from solar energy systems that track the sun to beauty appliances for
styling hair. The possibilities are endless.

Comfile Technology Inc. CUWIN — User's Manual 5o0f 72



Powering On the CUWIN for the First Time
Setting the CUWIN's Operating Mode

The CUWIN is very flexible and can operate in many modes depending on the CUWIN's final purpose.
The following table lists the CUWIN's different operating modes.

Position
Position Function Mode 12| 3|4|5)|6
. SDCard Off
1 Boot Device

NAND Flash On
Reserved ‘ On |On
Auto-Run Mode ‘ On | Off

2 and 3 Boot Mode
Development Mode ‘ Off | Off
OS Image Download Mode ‘ Off |On

4,5, and 5 Reserved Reserved ‘

Development Mode

For the exercises in this document we need to set the CUWIN's operating mode to Development
Mode.To set the CUWIN's operating mode to Development Mode set position 1 to ON and positions 2
through 6 OFF as shown above.

AutoRun Mode

To configure the CUWIN to automatically start a program when the system boots, create a folder the
folder “\Flash Disk\AutoRun” and copy the *.exe file to execute into that folder. Then configure the
device for AutoRun mode by setting DIP switch positions 1 and 2 to ON and positions 3 through 6 Off.
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Powering On the CUWIN

Power
Switch

Now that the CUWIN's operating mode has been set, we are ready to power on the CUWIN for the first
time. It is not necessary to make any connections to the CUWIN except the power cable. Connect the
power cable and power on the CUWIN by depressing the power switch.
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Intermet
Explorer

i

MacUtil

&2

Media Player

B >k F 504 PM

After a few seconds the Windows Embedded CE desktop will appear. To complete the exercises in this
document, it is not necessary to understand each of these features. For now, a simple overview will

suffice.
Item Description

1 |My Device Opens the file explorer.

2 |Recycle Bin Storage for deleted files before permanent deletion.

3 Internet Explorer | Internet browser

4  |MacUtil Utility to change the Network Interface Card(NIC)'s Media Access
Control(MAC) address.

5 |Media Player Windows CE Media player for playing audio and video files.

6 |SaveRegs Utility to permanently save any changes to the device's registry.

7 | Start Button Opens the Windows CE Start Menu

8 |System Tray Windows CE System Tray

9 | Show Desktop Minimizes any open windows and shows the Windows CE desktop.

10 |Input Panel Opens the Windows CE Input Panel (onscreen keyboard)
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Connecting the CUWIN to a Personal Computer (PC)

In order to customize the CUWIN for your needs you will likely need to transfer data and programs to
the CUWIN. Typically this is done by connecting the CUWIN to a Personal Computer (PC).

In order for a PC to communicate with the CUWIN, a USB device driver must be installed on the PC.
Once the driver is installed, ActiveSync (Windows XP) or Windows Mobile Device Center (Windows
Vista and Windows 7) can be used to copy data and programs to and from a PC and the CUWIN.

Installing the USB Driver (Windows 7)

Windows 7 already includes a driver for the CUWIN. Simply connect the CUWIN and the PC via a USB
cable, and Windows will download a driver from Windows Update. It will appear as “Anchor USB EZ-
Link Cable”. After the driver is installed, the CUWIN will appear in the list of portable devices.

Installing the USB Driver (Windows XP)

The following instructions describe how to install the CUWIN's USB driver on the PC.

; C_Us:
b_cuwin5000 :

Size: 115 KB
Files: sechulk.inf, sechulk.sys, weeushsh.inf, weeushsh,sys

1. Download the “ActiveSync USB Driver [CUWIN5000 series]” file from the Comfile Technology
website at http://www.cubloc.com/data/07.php, and unzip the file to a folder of your choosing.
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2. Using a USB cable, connect the CUWIN to the PC.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software far:

Samsung LSI USE Sync

I;-jl if your hardware came with an installation CD
“=i=? or floppy disk. insert it now.

What do you want the wizard to do?

() Install the software automatically (Recommended)
(#)ilnstall from a list or specific location (Advanced)

Click Mext to continue.

3. After connecting the CUWIN to the PC, the “Found New Hardware Wizard” will appear. Select
“Install from a list or specific location(Advanced)” and click the “Next” button.
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Found New Hardware Wizard

Please choose your search and installation options.

(¥} Search for the best driver in these locations.

|Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[ ] Search removable media floppy, CO-ROM.. )
Include this location in the search:

| Chactivesync_usb_cuwin 5000 w | [ Browse

(") Don't search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

< Back ” MNext = l[ Cancel

4. Select “Search for the best driver in these locations” radio button and the “Include this location
in the search:” checkbox. Then, browse to the folder containing the drivers that were downloaded in
step 1, and click the “Next” button.

Found New Hardware Wizard

Please wait while the wizard searches._ ..

% Samsung L5 USE Sync

Cancel

5. The PC will begin searching for a suitable driver. Wait for it to finish.
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Hardware Installation

L | "_., The software you are installing for this hardware:
L
Samsung LS| USBE Sync

has not passed Windows Logo testing to verfy its compatibility
with Windows XP . (Tell me why this testing is impartant. )

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

6. When it locates the driver, it will display a dialog box as shown above. Click the “Continue
Anyway” button.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

% Samsung LS| USBE Sync

Click Finish to close the wizard.

Finish

7. The driver will then install. When it is finished, the window above will appear. Click the “Finish”
button.
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ActiveSync (Windows XP)

After the USB driver has been installed, ActiveSync (Windows XP) or Windows Mobile Device Center
(Windows Vista, or Windows 7) can be installed.

If you are running Windows XP, please perform the following procedure to install ActiveSync.

1. Download ActiveSync — At the time of this writing, the latest version was 4.5 and could be
downloaded from http://www.microsoft.com/windowsmobile/en-us/downloads/microsoft/activesync-
download.mspx

Type: Windows Installer Package
Author: Microsoft Corporation
Title: Installation Database

Subject: Microsoft AckiveSync

This installer dakabase conkains the logic and data required to install Microsaofk
AckiveSync,

Date Modified: 6f16f2010 336 PM

Size: 7.52 MB

2. Run the downloaded file.

Open File - Security Warning

Do you want to run this hle?

A Mame: setup.msi
g, . _ i
I 3] Publizher:  Microzoft Corporation

Type: Windows Installer Package

From: C:\Documents and Settings) AdministratorDeskiop

[ Run {: [ Cancel J
Always azk before opening this file

Gl YWhile files from the nternet can be uzeful, thiz file type can
g potentially karm your computer. Only rin softeare from publizhers
wou brust, What's the rigk?

3. If a “Security Warning” dialog box appears, click the “Run” button.
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i Microsoft ActiveSync 4.5

Microsoft ActiveSync 4.5

Welcome to Microsoft ActiveSync 4.5 Setup

Click Mext to install Microsoft ActiveSync 4.5 on vour computer,

Mewxt = %J [ Cancel

4. On the following screen, click the “Next” button.

i Microsoft ActiveSync 4.5

License Agreement

Please read the follwing license agreement carefully,

MICROSOFT SOFTWARE LICENSE TERMS =
MICROSOFT ACTIVESYNC 4.5

These license terms are an agreement between Microsoft Corporation {or
based on where you live, one of its affiliates) and vou, Please read therm,
They apply to the software named above, which includes the media on which
vou received it, if any, The terms also apply to any Microsoft

b

()1 accept the terms in the license agreement

()1 do not accept the kerms in the license agreement

< Back ” Mext = ,\g [ Cancel ]
L

5. Read the license agreement and, if you agree, accept the license agreement and click the
“Next” button.
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& Microsoft ActiveSync 4.5

Customer Information

Please enter vour information.

User Marne:

|Cc:mfile Technology

Organization:

|Cum|‘i|e Technology|

[ < Back. ” Mext = N [ Cancel ]

6. On the “Customer Information” dialog, enter the appropriate information in the “User Name”
and “Organization” text boxes. Then click the “Next” button.

i Microsoft ActiveSync 4.5
Destination Folder

Click. Mext ko install ko this Folder, or click. Change ko install ko a different Folder.

G Install Microsoft ActiveSwnc 4.5 bo:
C:\Program FilesiMicrosoft ActiveSync),

Yolume Disk. Size A ailable Required
= F95E 3606 S4ME

Differences
36GE

< Back. ” Mext = .»\N) [ Cancel

7. On the “Destination Folder” dialog, accept the default or change the destination folder. Then
click the “Next” button.
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i Microsoft ActiveSync 4.5

Ready to Install the Program

The wizard is ready to begin installation.

Setup is ready to beqin installing Microsoft ActiveSvnc 4.5

[ < Back ” Install %_l [ Zancel ]
8. A dialog will appear telling you that you are ready to install the program. Click the “Install”
button.
i Microsoft ActiveSync 4.5
Installing Microsoft ActiveSync 4.5
The program features wou selecked are being installed.

Please wait while the Setup Wizard installs Microsaft ActiveSwnc 4.5, This

may take several minutes,

Status:

\Wriking syskem registry walues

[------------------------------
9. A new dialog with a progress bar will then appear showing the status of the installation. Wait for

it to complete.
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i Microsoft ActiveSync 4.5

Microsoft ActiveSync 4.5 Setup is complete.

The Setup Wizard has successfully installed Microsaoft AckiveSync 4.5, Click Finish bo exit the
wizard,

< Back Cancel

10. When installation is complete, a dialog will appear saying “Microsoft ActivSync 4.5 Setup is
complete”. Click the “Finish” button.

L @ 4:54PM

@ Microsoft ActiveSync

File \Wiew Tools Help

Mot connected U

Show Details ¥

11. ActiveSync is now installed, and you should see the ActiveSync icon in your system tray. If you
double-click the system tray icon, the ActiveSync window will display showing a status of “Not

Connected.”

Comfile Technology Inc. CUWIN — User's Manual 17 of 72



12. Using a USB cable, connect the CUWIN to the PC.

:-1-;: User authenticated

Hide this message: _ Hide
Cancel connhection: | Cancel

13. You will probably hear a few sounds from the PC and the CUWIN and a small dialog will briefly
appear on the CUWIN.
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New Partnership

Set Up a Partnership

Before you can synchronize information between yaur
mobile device and this computer, you must set up a
partnership between them.

Would you like to set up a partnership?

(O Yes

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

| don't want to synchronize information. Set up my
device as a guest so that | can copy or move
irfarmation between my device and this computer.

14. ActiveSync will then prompt you to create a partnership between the PC and the CUWIN.
If you're not sure, just choose “No”. Then click the “Next” button.

your selection.

@ Microsoft ActiveSync :||:|[z|

File WView Tools Help

|7 Explore
Connected @

Show Details ¥

Make

15. ActiveSync will now show a status of “Connected”, and the ActiveSync system tray icon will
change indicating the CUWIN is connected to the PC. Click the “Explore” icon.
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E Mobile Device

File Edit \iew Favorites Tools Help

O Back .‘\) L@ p Search l[:‘ Folders ,

Address E Mahile Device

0 o oo g g

Other Places Application Flash Disk My Documents  Metwork  Program Files

Data
Details . . . s
S R o N =]
Recyded Temp Windows Control Panel  Printer.swap
16. Using Windows Explorer, you will now be able to view the CUWIN's file system and transfer files

to and from the CUWIN just as you would on the PC.
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Windows Mobile Device Center (Windows Vista, 7)

If you are running Windows Vista or Windows 7, please perform the following procedure to install
Windows Mobile Device Center.

1. Download Windows Mobile Device Center. At the time of this writing, the latest version was 6.1
and could be downloaded from
http://www.microsoft.com/downloads/details.aspx?Familyld=46F72DF1-E46A-4A5F-A791-
09F07AAA1914&displaylang=en

T

| File description: Win32 Cabinet Self-Edractor
Company: Microsoft Corporation

File version: 6.0.5824.16387

Date created: 6/23/2010 1:42 PM

Size: 12,0 MB

2. Run the downloaded file.

@ User Account Control

%) Do you want to allow the following program to make

\

" changes to this computer?

Jﬁ Program name:  Windows Mobile Device Center
] Verified publisher: Microsoft Corporation
File crigin: Downloaded from the Internet

iE':] Show details Vee %J ’ No

Change when these notifications appear

3. If you are presented with a “User Account Control” dialog, click the “Yes” button.
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Windows Maobile Device Center Driver Update
_Ad| Please wait while Windows configures Windows Mobile Device Center
l i!#_-' Driver Update
Time remaining: 2 seconds

-'_—I

4. Windows Mobile Device Center will begin installing. Wait for it to finish.

Windows Mobile-based device support % *

Device driver software installed successfully.

5. When the installation is finished, a message will appear in the system tray telling you that the
installation was successful.

I @ Default Programs
[ Desktop Gadget Gallery
@ Internet Explorer
% Korea Media Player Center
7 Korea Messenger Center
';', Windows Anytirme Upgrade
] Windows DVD Maker
52 Windows Fax and Scan
 Windows Media Center
@ Windows Media Player
9 Windows Mobile Device Center
E_:.f Windows Update %
<& XP5 Viewer
| Accessories

Mike
Documents
Pictures
Music
Computer
Control Panel

; Games

. Maintenance Devices and Printers
J Startup

Default Programs

Help and Support

4  Back

| |Search programs and files m

6. Run “Windows Media Device Center” from the Windows Start Menu.
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MICROSOFT SOFTWARE LICENSE TERMS @

MICROSOFT WINDOWS MOBILE DEVICE
CENTER 6.1

These license terms are an agreement between Microsoft Corporation
(or based on where you live, one of its affiliates) and you. Please read
them. They apply to the software named above, which includes the
media on which you received it, if any. The terms also apply to any
Microsoft

« updates,
« supplements,

» Internet-based services, and

(et ) (e

7. Read the license agreement and, if you agree, click the “Accept” button.

Windows |

\Yi[es)

(Z) Not Connected

8. Windows Mobile Device Center will open, and will indicate a status of “Not Connected”.
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9. Using a USB cable, connect the CUWIN to the PC.

“|’L Your device is ready to use % *
#' Device driver software installed successfully.

10. Windows will begin installing a driver for the CUWIN. When it is finished, a message will display
in the system tray saying “Your device is ready to use.”
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Windows

. Mobile*

Set up your device

Get Outlook contacts, calendar, e-mail and other
- information on your device,

Connect without setting up your device

J Connected

11. Windows Mobile Device Center will begin connecting with the CUWIN. When it is finished, it will
display a status of connected. At this time you can use Windows Mobile Device Center to do many
things with the CUWIN. You are encouraged to read the Windows Mobile Device Center documentation
for more information. For this exercise, however, we just want to transfer files, so click “Connect

without setting up your device”.

&3 Home * Quick Comnect

Windows

Mobile*

~L

iR

« Connected r(:\‘s Mobile Device Settings
e

12. Under “File Management” click “Browse the contents of your device.”
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=8| e =
G:\J |E|‘ h| Computer » CUWIN » " | +r | | Search CUWIN P |
Organize * = 0O @
i Favorites |;‘ \ Flash Dizk
= — | -— ash Diis
B Desktop = S 950 VB free of 9.65 VB -
& Downloads
'l._‘ Recent Places = Metwork

-

s Libraries

m 3 items

13. Using Windows Explorer you will be able to view the CUWIN's file system and transfer files to
and from the CUWIN just as you would on the PC.
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Developing Software for the CUWIN

In order to develop software for the CUWIN a software development environment must be installed.
This document will make use of Microsoft's Visual Studio 2008 as a development environment, but any
software development environment capable of producing Windows Embedded CE programs compatible
with the CUWIN's processor can be used.

Visual Studio supports several programming languages; primarily Visual C++, C#, and Visual
Basic.Net, and can produce two kinds of programs: managed and unmanaged(native) programs.
Managed programs rely on the .Net Framework while unmanaged programs do not. Visual C++ can
produce either managed or unmanaged programs, but C# and Visual Basic.Net are primarily used to
produce managed programs. For this document we will be programming in C# so our programs will be
managed and will thus rely on the .Net Framework.

The .Net Framework is an extremely large collection of libraries and application programming
interfaces (APIs) for Windows operating systems. It is much too large for embedded systems that are
intended to be small and light, like the CUWIN. Therefore, Microsoft has created the .Net Compact
Framework to suit the small and light needs of the embedded systems market. The CUWIN comes
with the .Net Compact Framework 3.5 pre-installed and the example programs produced in this
document will be built to make use of it.

Installing Visual Studio 2008

Visual Studio Express editions don't support smart device development. Visual Studio 2010 also
doesn't yet support smart device development. Only Visual Studio 2008 Professional or higher
supports smart device development for the .Net Compact Framework 3.5, so Visual Studio 2008
Professional will be our development environment of choice for this document.

This document will only show the installation process for Windows XP, but the installation process for
Windows Vista and Windows 7 is quite similar.

1. If you don't yet own Visual Studio 2008, you can download a 90-day trial version at
http://www.microsoft.com/downloads/details.aspx?FamilylD=83c3alec-ed72-4a79-8961-
25635db0192b. The downloaded file must be burned to a DVD. Use a DVD burner to burn the
*.iso image to a DVD disc.

2. Insert your Visual Studio 2008 DVD into your DVD drive to begin the installation.

i Visual Studio 2008 Setup

» M icrswa-ft‘ )
o Visual Studio 2008 setup

: Install ¥isual Studio 2008
m Install Wisual Studio 2005 features and required

components,

ViewFeadie | | Esi
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3. Click the “Install Visual Studio 2008” link to begin the installation.

BB Microsoft Visual Studio 2008

Microsoft®

¥ o Visual Studio 2008

Welcome to the Microsoft ¥isual Studio 2008
installation wizard.

This wizard guides you through installing this program
and all required components,

Help Improve Setup

You can submit anonymous information about your
Visual Studio setup experiences to Microsaoft, To
participate, check the box below.

[]'es. send information about my setup experiences ta Microsoft

Corporation. .

jr)For mare information, click Data Collection Policy

Microsoft*

Visual Studlo 2008

Loading completed. Click Mext to continue.

< Previous [ Mext » %J[ Cancel ]

4. A welcome screen will appear. Click “Next” to continue.

Comfile Technology Inc. CUWIN — User's Manual 28 of 72



B8 Microsoft Visual Studio 2008 Setup - Start Page

Microsaft®

o Visual Studio 2008 set

' Please exit all applications before EBe sure to carefully read and understand all the rights and restrictions described

—* ) continuing with the installation. in the license terms. You must accept the license terms before wou can install the
software.

MICROSOFT SOFTWARE LICENSE TERMS ~

,jg Setup has detected that t_he following required
components are already installed: MICROSOFT YISUAL STUDIO 20058 PROFESSIONAL EDITION AMD TRIAL

. . EDITION
+  Microsoft Windows Installer 3.1
These license terms are an agreement between Microsoft Corporation {or

based on where vou live, one of its affiliates) and vou. Please read them.
j,) Setup will install the fallowing components: They apply ko the software named above, which includes the media on which 4

+ Microsoft \MET Framework 3.5

+ Microsoft Docurnent Explorer 2008

+ Microsoft Wisual Studio web Authoring Press the Page Down key Lo see mare bext,
Cormponent
+  Microsoft Wisual Studio 2008

(®)1 have read and accept the license terms.

()1 do not accept the license terms.

Product key:

Marne:
To install, you must accept the End User License Camfile Technology |
Agresment and enter your product key,

< Previouz et = ,\L[ Cancel ]
b

5. Read the license agreement and, if you agree, check the “I have read and accept the license
terms.” Enter an appropriate name in the “Name” text box and click the “Next” button.

B8 Microsoft Visual Studio 2008 Setup - Options Page

Microsoft®

o Visual Studio 2008

select features to install: Feature description:
() Default . . .
This option allows you to select which features you want to
Inztalls the recommended features for the product install.
CIFull
Inztalls all features for the product
@ Custom .
. Product install path:
Select features to include and exclude from the alLeE (5 a. LS . . .
product C:\Program Files\Microsoft Visual Studio 9.0 | [ Browse. ..

Disk space requirements:

WYolume Dizk Size Available Required Remaining
[ 40.00GE IBEGE 40GE J2EGE
< Previous ] [ Ments 1 [ Cancel

6. Choose an appropriate setup option for your needs. “Default” and “Full” will both install the

necessary components for this document, but we will use “Custom” so you can see exactly what we
will need.
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B8 Microsoft Visual Studio 2008 Setup - Options Page

Microsoft*

o Visual Studio 2008 setup

Select features to install: Feature description:

= M Microsoft Visual Studio 2008 Profession: ~ ~
i L Tool Visual C# Smart Device Programmability. =]

= B Language Tools Use your existing VWisual C# =kills to build applications for

the .NET Compact Framework, extending your software skills
ogrammability| to the rapidly growing world of mobile devices. Visual C#
" " : Smart Device Programmability provides everything you'll
[éi\"'lsual Studia Tacls for Dffice need to build smart device applications, including:

&y Visual G+ bt

é] Smart Device Programmability
O ¥ *E4 Compilers and Toolz Feature install path:

7 [éi Visual C++ Tools C:\Frogram Fileghhicrozoft Visual Studio 3 0% CHY Browse. .
é] ‘isual C++ Run-Time Libraries

é] isual C++ Class & Template Librarie
= Q isual B asic

[y Smart Devics Programmabilty Yolume Disk Size Available Required Fiemaining
[é] Wisual Studio Tools for Office C 40.0 GEB .6GE 40 GE 6 GE
Q Wizual web Developer

Q Dotfuscator Community Edition

[E- Q Tools for Redistributing Applicati
Q Unit Testing Tools —
@3 Microsoft SAL Server 2005 Express Edit 3

— e - PR TR By DR PRI

Disk space requirements:

A% | >

[ < Previous ] [ Install ] [ Cancel ]

7. In order to program for the .Net Compact Framework, you must choose the “Smart Device
Programmability” option. And, since we will be programming in C#, be sure to check the Visual C#
option. Then click the “Install” button.

B% Microsoft Visual Studio 2008 Setup - Install Page

Microsoft*

o Visual Studio 2008 setup

Installing Components:
Enable great Web experiences that
Ey Microsoft .NET Framework 3.5 A have AJAY support

+  Microsoft Docurment Explorer 2008
+  Microsoft Visual Studio web Authoring

* Web developers can guickly
build applications that have

C_omponeni; ) broadest poszible reach and 2
«  Microsoft Visual Studio 2008 tich, browser-based dient
+  Microsoft \MET Compact Frameworl 2.0 experience
SP2 # Expressive and standards-
+  Microsoft \MET Compact Framework 3.5 compliant
+  Microsoft Wisual Studio Tools for the * Better collaboration between
Microsoft Office system (version 3.0 designer and developer
Funtime) B

«  Microsoft Visual Studio 2005 Tools for the
2007 Microsoft Office Systern Runtime

«  Microsoft SQL Server Compact 3.5

+  Microsoft SQL Server Compact 3.5
Design Tools

+  Microsaoft SQL Server Cormpact 3.5 Far
Devices

« Windows Mobile 5.0 SDK RZ for Pocket
P

Iritializing Microsoft MET Framewaork 2.5

< Previous Mest

8. Visual Studio 2008 will begin installing. Wait for the installation to complete. It may take some
time.
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B8 Microsoft Visual Studio 2008 Setup - Finish Page

Microsoft*

o Visual Studio 2008 setup

@ Success
Visual Studio Setup is complete.

Visual Studio 2008 has been i) Documentation:
installed. [

To install MSDN Library for Wisual Studio 2008, run setup.exe in
the MSDN folder on the installation media, or download MSDMN
Library Express Edition.

q) Security Notes:

It is highly recommended that you update this computer with
the latest security patches for your operating system. See the
Windows Update web site, http://windowsupdate. microsoft.com,
for the latest updates. You can also get updates for Windows
XP, Windows Server 2003 and Vista.

e Itis also recommended that you choose to optin to the
Microsoft Update service to make sure you receive all the
available updates for this and other Microsoft products.
You can do so by visiting this site:
httn-/findate micrnenft comimirransnftindate

< Previouz Cancel

9. When the installation is complete, the above screen will appear. No further action is necessary, but
if you wish, you can download and install MSDN documentation and other updates from this screen.
Make your choice or click the “Finish” button.

¢ Visual Studio 2008 Setup

,', Micrsﬁ-:-ﬂ' .
« Visual Studio 2008 setup

: Change or Remove Yisual Studio Z00&
w Repair, reinstall, or install additional Wisual Studio 2008
features, vou can also uninstall Yisual Studio Z00&,
msdn Install Product Documentation

S Install the MSDM Library, which includes Help for Wisual
Studio,

[l Check for Service Releases
#=.#9  Check for the latest Service Releases to ensure optimal
= functionality of Wisual Studio 2008,

| viewReadMe | | Esit %]

10. The above screen will then appear. From this screen you can modify your Visual Studio installation,
install MSDN documentation, and/or check for updates. At this time it is recommended that you
update your computer by clicking the “Check for Service Releases” link, or by using Windows
Update. Make your choice or click the “Exit” button.
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Installing the CUWIN Software Development Kit (SDK)
IMPORTANT: You must install Visual Studio before installing the SDK or the installation may fail.

In order for Visual Studio to build and debug applications specific to the CUWIN, you must download
and install the CUWIN Software Development Kit (SDK).

1. Download the SDK from http://www.cubloc.com/data/07.php

Type: Windows Installer Package
Aukhor: Comfile Technolgoy

Title: Installation Database
Subject: CUMWINZ450
CLWINZ2450

Date Modified: 6/21/2010 1:28 PM
Size: 5,70 MB

2. Execute the downloaded file to begin the installation.

% CUWIN2450 Setup X

@ Welcome to the CUWIN2450
Setup Wizard

The Setup Wizard will install CLWINZ450 on wour computer,
Click Mext ko continue or Cancel ko exit the Setup ‘Wizard,

uext:b i [ Cancel

3. When the welcome screen appears, click the “Next” button.
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i CUWIN2450 License Agreement

End-User License Agreement
Be sure to carefully read and understand the Following end-user license agreement,

and then indicate whether wou accept or do nok accept the terms of the agreement.

This software will not be installed on your development workstation unless wou accept the
terms aof the end-user license agreement, For wour Future reference, wou can print the kext of
the end-user license agreement by clicking the PRIMNT button,

SOFTWARE LICEMSE TERMS i

WINDOWS EMBEDDED CE 6.0 CUSTOMIZED OEM SOFTWARE
DEVELOPMEMT KIT for

CLWWINZ450, 1.0.0

Press the PAGE DOWN key ko see mare bext,

< Back “ Mext = I [ Cancel

4. Read the license agreement and, if you agree, choose “Accept” and click the “Next” button.

i CUWIN2450 Setup X
Customer Information
Please enter wour customer information
User Mame:

|C-:umFiIe Technology

Qrganization:

|C-:|mFiIe Technology

< Back, ” Mexk = ] [ Cancel

5. On the “Customer Information” dialog, enter the appropriate information the in “User Name” and
“Organization” text boxes. Then click the “Next” button.
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i& CUWIN2450 Setup

Choose Setup Type
Choose the setup type that best suits your needs

Custom

Allows users to choose which program features will be installed

and where they will be installed. Recommended for advanced
users,

Complete

All program features will be installed. (Requires most disk
space)

6. Choose “Custom”. If you choose “Complete” the installation may fail.

i CUWIN2450 Setup

Custom Setup

Select the way you want features to be installed,

Click on the icons in the tree below to change the way features will be installed.

=93 ~ | Native Development Support Documentation of the WinCE
= ~ | Microsoft \MET Compact Framey platform APIs

X~
= Wil be installed on local hard drive
=18 Entire feature will be installed on local hard drive

:g OKE on your

Entire feature will be unavailable

Reset ] [ Disk Usage ][ < Back ” Mext = ] [ Cancel

7. Remove the “Documentation” feature from the installation. If you don't do this, the installation
may fail.
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i CUWIN2450 Setup

Ready to Install
The Setup Wizard is ready to begin the Complete installation

Click Install to begin the installation, IF wou wank ko review or change any of wour
installation settings, click Back, Click Cancel to exit the wizard,

< Back ]| Install [ Cancel

8. We are now ready to begin the installation. Click the “Install” button to begin.

i CUWIN2450 Setup ]

Installing CUWINZ450 @

Please wait while the Setup Wizard installs CUMINZ450, This may take several
minukes,

Skatus:  Copying new files

(L] ]

Zancel

9. The SDK will begin installing. Wait for it to finish.
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% CUWIN2450 Setup X

@ Completing the CUWIN2450
Setup Wizard

Click the Finish butkon to exit the Setup Wizard,

Einish

10. When the installation is finished a dialog will display saying “Completing the CUWIN2450 Setup
Wizard”. Click the “Finish” button.
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Creating Our First CUWIN Program

Now that the development environment is installed, we are ready to develop programs for the CUWIN.
In this section, we will create a very simple “Hello World” program. Although this program is very
simple, it will illustrate the process that we must go through to develop, deploy and debug any CUWIN
program.

y DD S SN D OSS USSR I0S

‘ Microsoft Security Essentials
Microsaoft Silverlight »
Microsoft SQL Server 2005 ’

“H Paink

b | Files and Settings Tr
Wizard

Yisual Studio Remate Toals >
Yisual Studio Toals

*e Microsoft Yisual Studic 15

ormnpute .
&) Microsaft Yisual Studio 2008 Documentation

1. Start Visual Studio 2008 by selecting it from the Start Menu.

2% Choose Default Environment Settings

® o Visual Studio 2008

Before you beqin using Yisual Studia For the First Eime, wou need ko specify the byvpe of
development ackivity vou engage in the most, such as Yisual Basic or Visual C#. Yisual Studio
uses this information ko apply a predefined collection of settings to the development
environment that is designed for your development ackivity,

You can choose ko use a different collection of sektings at any time. From the Tools menu,
choose Impart and Expaort Settings and then choose Reset all settings,

[+] &llowe Yisual Studio ko dewnload and display online RSS conkent

Choose your default environment settings:

General Development Settings Cescription:

Yisual Basic Development Settings Customizes the environment to maximize code
Developmert Settings editor screen space and improve the visibility of

Wisual C++ Developrnent Settings commands specific ko C#. Increases produckivity

Web Developrment Settings with keyboard shorkcuts that are designed bo be

easy to learn and use.

Stark Yisual Studin% | Exit visual Studio |

2. If this is your first time to run Visual Studio, it will ask you to choose your primary development
environment. For the exercises in this document, it is recommended that you choose “Visual C#
Development Settings”. Then click the “Start Visual Studio” button.
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Start Page - Microsoft Visual Studio

Recent Projects

Open:
Create:

Project...
Project...

Getting Started

‘what's new in Yisual C#7
Create Your First spplication
How Do l..?

Learn Wisual C#

Download Additional Content
MSDN Forums

Wisual C# Developer Center
Extend Yisual Shudio

Y¥isual Studio Headlines

Microsoft SDL Team Releases the
MSF-Agile+SDL Process Template
for ¥isual Studio 2008

« Visual Studio 2008

File Edit ‘Wew Tools Test ‘window Help

i i 23 % 2 == .} - | ol A R R
F&' Start Page - % Solution Explorer - 0 x
g t]

Z Microsoft*
= 31

e e R

MSDN; ¥isual C# Headlines

Featured Resources from TechEd North America 2010 o]
Mon, 14 Jun 2010 19:35:00 Z - Download videos and slides From Visual
Studio Language IDE sessions at TechEd Marth America 2010,
system.Collections.Generic.Sortedset: who needs another colle...
Wan, 14 Jun 2010 18:10:00 2 - The .MET 4.0 library includes an additional
collection class: The SortedSet(T). Ak first glance, it doesnt seem to provide
anything new. You may wonder why we need vet anather way to store
objects, In this article, I explain the drivers behind creating a new
collection tvpe, how the SortedSet(T) stores its objects.

Using IntelliTrace to debug Windows Azure Cloud Services

Thu, 10 Jun 2000 18:30:00 Z - Jim Makashima tells sbout new Features in
windows Azure Tools For Microsaft Visual Studio,

¥isual Studio 2010 Pro Power Tools

Tue, 08 Jun 2010 05:25:00 Z - Download a set of Microsoft visual Studio
2010 extensions with Features to enhance your productivity,

Protecting Intellectual Property with .NET Obfuscation

Man, 07 Jun 2010 17:55:00 2 - Learn about common obfuscation techniques
Far \MET applications.

Parallel Progr in NET Fr k 4: Getting Started

twed, 0Z Jun 2010 17:45:00 7 - An easy introduction to the new Task
Parallel Library: lzarn how to parallelize a long-running console application
and add a responsive WRF LT,

Back to Basics: Tips for greater developer productivity

Thu, 20 May 2010 16:55:00 2 - Let's kake a look at some of the default
behavior in Wisual Studio, and the quickest path to madifying those defaulks
ta suit wvour standards,

MNew IDE Features in Yisual Studio 2010 for C# Developers

twed, 12 May 2010 19:15:00 Z - An overview of the new C# IDE Features in
Wisual Studio 2010: Call Hierarchy, Mavigate To, Highlight References,

Anarate From |eans and Trkalisancs imnrmwsernants

~

3

Ready

3. Visual Studio will open to the “Start Page”. Now we need to create a project.

File | Edit ‘Wiew Tools Test  ‘Windaw  Help

e
£ Open
Close
=
@ save al
|
= |
Exit

* | 4] Project... Chrl+Shift+M
» | @ ‘webSite.. Shift-+alk-+h
] File... ChrH

Projeck From Existing Code. .,

T

MSDM;: ¥isual Head

C# 4.0, the Dynamic k

Fri, 18 Jun 2010 17:35:O1
programmer who struggle
objects that are bevond -
the burden by gaing dvng

Featured Resources F

Ctrl+5hift+5

s aa - . a -

4. Select “File”-="New...”->"Project...” from the menu.
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New Project E]

Project types: Templates: | JMET Framework 3.5 v | |E|
- visual C# Yisual Studio installed templates
windows
Web !ESmart Device Project
Smark Device
Office My Templates
Database
Reporting —idSearch Online Templates, ..
Test
WZF
workflow

Other Languages
Other Project Types
Test Projects

& project for Smart Device applications, Choose target platform, Framework version, and kemplate in the next dialog boz,

MName: | Hellobyiorld |
Location: | C:\Documents and SettingstAdministratoriiy Documentsivisual Studio 20084 Projects R | ’ Browse, ,, ]
Solution Mame: | Hellobyiorld | Create directory for solution

[ Ok !%H Cancel ]

5. Select “Visual C#”->“Smart Device” from the “Project Types” tree, and “Smart Device Project” from
the “Templates” list. Makes sure “.Net Framework 3.5” is selected from the top, right-hand corner,
and change the “Name” of the project to “HelloWorld”. Then click the “OK” button.

Add NMew Smart Device Project - HelloWorld

Target platform: |Windnws CE w |
{MET Compact Framework version: | MET Compact Framework Yersion 3.5
Templates:
=]
= = & - &
5 & M| & iF —
=T = = = B Descripkion:
. DT\-'ictg Class Library ACDII'-ISDI:I'E Contral Library Emply Project & project For creating a MET
BEIESEEN PRIcatian Compack Framework 3,5 Forms
application For Windows CE
Platform

Download additonal emulator images and smart device SDks. ..

(o] 4 %J[ Cancel

6. Another dialog will display asking for more project configuration. Select “Windows CE” from the
“Target Platform” list, and “.Net Compact Framework 3.5” from the “.Net Compact Framework
Version” list. Then, select “Device Application” from the “Templates” list, and click the “OK” button.
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#9 HelloWorld - Microsoft Visual Studio

Fle Edt Yiew Project Buld Debug Data Tools Test Window Help

A - g s = Sl - =L b Debug ~ Any CPU - | %
Packet PC 2003 5 Emulator -y @ _ |z & S| | TF e b | 3G 1
v%| - Forml.cs [Design]| Start Pags MLl
2 = &E &
2
ERli o1 =] [2] Solutian Heloworld (1 proect)

B iclovona |
=d Properties
=] Referances
=] Forml.cs

#] Program.cs

= maintenul

Creating project Helloworld'. .. project creation successful.

7. Finally, the project will open, and we are ready to start programming.

@% HelloWorld - Microsoft Visual Studio

File Edit Wiew Project Build Debug Data  Tools  Test  ‘window  Help
en RaEE RN [- N WEENEEN - = b Debug ~ Any CPU -

ML e N TR R
ey WO L= NN R R e RN - =

Packet PC 2003 SE Emulator

W

3 A =
w X | Solution Explorer - HelloWorld I X

(2 | & [#] E"jﬁo-l

= all Device Controls ~

xo)o0 |

CheckBiox
% ComboBox
fE| ContextMenu

T DateTimePicker
[@ DomainUpDown
3 HscrolBar

=} ImageList

A Label

A LinkLabel
ListBiax
Listview

=] Mainienu

4 MessageQueus
7] MonthCalendar
NumericllpDown
=] openFileDialng

Panel

B RS

& PictureBox

ProgressBar
(& RadicButton
ﬁ SaveFileDialog
,fSemalPort
+|» splitter

1 Datacrid 2 0 =
- _buttunl ]
|27 Dataset o u

:t Painier =k [55] Solution Helotworld (1 praject)
4 Bindingsource - ¥ HelloWorld
| Button ‘ =d| Properties

-l References
5] Farml.cs
] Program.cs

B

Ready

8. Move your mouse over the “Toolbox” tab on the left side of the screen, and the “Toolbox” menu will
open. Select or drag a “Button” to the form. A new button labeled “buttonl1” will appear on the

form.
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@9 HelloWorld - Microsoft Visual Studio QE‘

9. Position the button to the bottom of the form, and resize the

touch screen.

% HelloWorld

icrosoft Visual Studio

button so it is easy to touch on the

File Edit Wiew Project Buld Debug Dats Formst Tools Test ‘window Help
RN - A N Sl 5L b Debug - Any CPU - - R ER Bl -
Packet PC 2003 SE Emulatar -l @ SErENN = 2| | T ol | =5 L A==
>£|  Forml.cs [Design]* | start page ~ x| solution Explarer - Helloworld -1 x
g =R N A = Y
- Form1 !E X [ Solution Hellow/orld' (1 praject)
= 7 HelloWorld
| Properties
i References
(=] Forml.cs
] Program.cs
'
buttonl
v
= maintenul
Ready

Eile  Edit Project Build Debug Data  Format  Tools  Test  Window Help
;- 4 [E]] Code F7 lJ =L p Debug v Any CPU - | [
Pocket pc 2| 2] Designer Shift+F7 _ i & g | T i | =1 4] 3
v Form S8 seryer Explorer Chl+w, L B
é‘ I—‘i Solution Explorer Chel+W, 5
5 2% Class Yiew Cerbw, © =
[ Code Definition Window  Ctrbw, D
ﬁ Objeck Browser Chrl+, 1
2! Tab Order
& ErrorList Chrl+w, E
= Output Chrl+4, O
5 Properties Window el P
& TasklList Chrlw, T
3 Tookbox Chel+w, %
Find Results »
Cther Windavs »
Toolbars »
u]
=l Full Sscreen shift-+Ak+Enter
=)
e buttoni
u]
= mainMenul

- X

A~

- o Bl
Ty =i -
Solution Explorer - HellaWaorld - 0 X

2 & 2] Eiﬂgi.

[5A Solution 'Hellowarld' {1 project)

= 7 Helloworld

4| Properties
1« References
=] Forml.es

#] Program.cs

GenerateMember True ~
Lacation 70, 265

Locked False:

Modifiers Frivate
Size 497,123

TabIndex o

TahStap True

Tag

TR btton: v

Wisible True w
Text

The text contained in the control.

Ready

10.

If the “Properties” window is not yet displayed, select “View”-=>"Properties Window” from the

menu, and it should appear in the bottom, right-hand corner of the screen.
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#% HelloWorld - Microsoft Visual Studio Egl

Fle Edit View Project Buld Debug Data  Tools Test Window Help

- iE-2 Ea % B9 b Debug -y CPU - - R B
Pocket PC 2003 SE Emulator - a3 M= O = [ s ) 1 ! 22
X Forml.cs [Design]* | Start Page » X Solution Explorer - Helloworld -~ 1 X
B A BIAEIEE
I Form1 M= [ Solution Helloorld (1 project)

= 4 Helloworld
=] Properties

=3 References
=] Forml.cs
] Program.cs

Say Hello GenerateMember Trug -~
Location 70, 265
Locked False
Modifiers Privats
® o Size 497,123
Tahlnde:x 0
Tabstop True
Taa
* say Hell v
Wisible: True % ¥

= mainMenul
Text

The text contained in the cantrol.

Ready

11. In the “Properties” Window change the “Text” property to “Say Hello” and press the “Enter” key.
You'll see the button’s label change to “Say Hello”

Forml.cs | Forml.cs [Desion] | Start Page v X
“t% HelloWorld. Form1 + || g"¥buttonl_Click(object sender, Eventargs &) W

lE using System: TI

2i| using System.Ling;

3| using 3ystem.Collections.Generic;

4| uging System. ComponentModel:

S| uging System.Data;

6| using 3ystem.Drawving;

7 using Svystem. Text:

Sibuzing System.Windows.Forms:

=]

10iF narespace HellolWorld

1184

1z public partial class Forml @ Form

13 {

14 public Formli)

15 {

16 InitializeComponent () :

17 - i

15

125 private void buttonl Clickiokhject sender, Eventlrgs e)

a0 {

21 F{essageBDx.Show["HellD [N

ZE2 i

23 F H

24k} w
< . >

12. Now, double-click on the button and you will be taken to the button's event handler. It is here

you you tell the program what to do when the button is clicked. Add the line
MessageBox.Show(“Say Hello!™”);
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2% HelloWorld - Microsoft Visual Studio

Fle Edt View Project Buld Debug Data Took Test ‘Window Hslp

- - 23 % G L b Debug - Ay CPU - | - |G S Bl - o
Pocket PC 2003 SE Emulator - |8 B 42 Sk B a» | SE SE | J 3 B Sl
¥~ Forml.cs | Forml.cs[Design] = Start Page Rk I Solution &
= >
= |“i3HeIIoWor\d‘Furm1 vH;,vbuttonl_Chck(ub]act sender, Eventargs g) vl Qﬁ E ‘5?6
= T f . .
g O using System: f B‘j.sjilutmn HelloWarld' {1 project)
using System.Ling; = d | uid
using System.Collections.Generic: =
using System.ComponentModel; = Rebuid
using System.Datar i Deploy
using System.Drawving; Cloan
using System.Text:
L using System.Windows.Forms; Add »
Add Reference. ..
E namespace HelloWorld T
eb Reference. .
4
=] public partial class Forml : Form 47, View Class Diagram
{ . Set as StarkUp Project
B public Forml()
{ Debug »
InitializeComponent (]! Properties| ¥ cut
r }
Hellowor |,
B private void buttonl Clickicbject sender, Eventircs e) 1 2=[2]]| X | remove
{ Rename
("Hello!") ;
. e Output
L 3 P Unload Project
[ i Project j Open Foldet in Windows Explorer
a
Change Target Flatform. ..
Target
Properties
Framework ¥ersion
s | The ¥ersion of the .NET Compact Framewark this
¢ | 5 | | project targets,
Ready

13. We are finished editing the code necessary to build this program. Now, we need to make some
project configuration changes in order to build the program for the CUWIN. Right-click the “Hello
World” project node in the “Solution Explorer” window, and choose “Properties”.

@2 HelloWorld - Microsoft Visual Studio

Elle Edit Yew Project Build Debug Data Tools Test Window Help

RERd=N" N RN & -5 b Debug - Any CPU ) MRl [P i R
CUWINZ4S0 ARMY4I Device -k A g o
3E| - Helloworld |"Formt.cs | Formi.cs [Design] | Start Page = 3 Solution Explorer - Hellworld - B X
g (=R NE =Y
,E: Application [ Salution Hellowarld (1 project)
= 48 Helloworld
Euild [=d] Properties
|«al References
Deployment Cptians
Build Events plo F =] Forml.cs
Target davice: #] Program.cs
Debug
R Output Fls Folder:
‘%CEIDL,PROGRAM,FILES%\HEIIEWWM ‘ E
Reference Paths
[] Deploy the latest version of the .MET Compact Framework (induding Service Packs)
Signing
Authenticode Signing
Devices [ Sign the praject output with this certificats
Properties -1 X
1=
Provision certificate o device:
Ready

14. Choose the “Devices” tab on the left-hand side of the screen. Under “Deployment Options”
change the “Target Device” to “CUWIN2450 ARMV4I Device”. The CUWIN comes with the .Net
Compact Framework 3.5 pre-installed, so if you don't have any updates, uncheck the “Deploy the
latest version of the .Net Compact Framework (including Service Packs)” checkbox.
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15. To execute the program, ensure the CUWIN in powered on and is connected to the PC, and click
the “Start Debugging” button on the toolbar.

Deploy HelloWorld

Choose where to deploy your application,
CLWIN2450 ARMY4T Device

Pocket PC 2003 Device

Pocket PC 2003 SE Ernulator

Pocket PC 2003 SE Square Emulator

Pocket PC 2003 SE Square WGEA Emulator

Pocket PC 2003 SE Wiah Emulator

USA Windows Mobile 5.0 Pocket PC B2 Emulator

US4 Windows Maobile 5.0 Pocket PC RZ Square Emulator
USa Windows Mobile 5.0 Smartphone B2 OWiEA Emulator
Windows CE Device

windows Mobile 5.0 Pocket PC Device RZ

Windows Mobile 5.0 Smartphone Device B2

Showe me this dialog each time I deploy the application

16. If a “Deploy HelloWorld” dialog is displayed, choose “CUWIN2450 ARMV4I Device” from the
“Device” options, and click the “Deploy” button. The program will compile, upload to the CUWIN,
and begin executing.

== x

Hella!

Say Hello

17. The program's main window will then appear on the CUWIN. Touch the “Say Hello” button and a
message box will appear saying “Hello!”.
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Interfacing the CUWIN to Other Devices

The CUWIN has several different interfaces with which it can interface to other devices. In the
exercises to follow we will make use of the Recommended Standard 232 (RS-232) interface, also
known as a serial port or com port. We will use RS-232 to have the CUWIN communicate with a PC
and the CUBLOC.

RS-232

RS-232 has been around for many years and is commonly used in the HMI industry as a way for
devices to communicate with one another. To illustrate how the CUWIN can use RS-232 to
communicate with other devices, we will program the CUWIN to send messages to a PC. The PC will
display the received messages in HyperTerminal. HyperTerminal is an application included in all the
latest versions of Windows, and is well-suited for RS-232 communication. Finally we will modify this
program to read keystrokes in HyperTerminal and display them on the CUWIN.

Writing to the CUWIN's Serial Port

For this exercise, you will need to connect an RS-232 cable from CUWIN's COM1 serial port to a PC's
serial port. The CUWIN and most PCs have more than one serial port, so be aware which serial port
you are using. For this exercise, we will assume that both the CUWIN and the PC will use their COM1
serial port.

You should now have two connections between the CUWIN and the PC: USB and RS-232.
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New Project

Project bypes; Templates: MET Framewark 3.5 - | |§|
= Visual C# visual Studio installed templates
wWindows
wWeb JFSmart Device Project
Smark Device
Office My Templates
Database
Reporting jdSearch Online Templates. .,
Test
WCF
WorkFlow

Other Languages
Other Project Tvpes
Test Projects

& project For Smark Device applications, Choose target platform, Framework version, and template in the next dialog boz:, |

Mame; | HelloHyper Terminal |
Location: | Ci\Documents and Settings\AdministratoriMy DocumentsiYisual Studio 2008\Projects w | ’ Browse, .. ]
Solution Mame: | HelloHyper Terminal | Create directory For salution

[ oK %H Cancel ]

1. Create a new smart device project as we did for HelloWworld, and name it HelloHyperTerminal.

Add New S5mart Device Project - HelloHyperTerminal

Target platform: |Win|:|c|l.-\.ls CE > |
MET Campact Framewark version: | MET Compact Framework Yersion 3.5 o |
Templates:

P W™\ =@ 2=

Class Library Console  Control Library Empty Project

A project For creating & JWET
Application pro) 9

Compact Framework 3.5 Farms
application For Windows CE
Flatform

Download additonal emulator images and smart device SOKS. ..

K kjl Cancel

2. Make the project a “Device Application” just as we did for the HelloWorld project.
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#2 HelloHyperTerminal - Microsoft Visual Studio E]El

Fle Edit View Project Buld Debug Dats Format Tools Test Window Help

A-iE-5H @ $ G & - b Debug - fny CPU - - AEESR B

CLWINZ450 ARMU4T Device -8 A O = i S K B g } =
); Formi.cs Formi.cs [Design] | start Page B « x| Solution Explnrer-HeIInHy-perT.HA" o x
3 A BB EEEA
g Form1 !E X [ Solution ‘HelloHyperTeminal' (1 project)

= _.E HelloHyperTerminal
& =4 Properties
& [ References
= [E] Farmi.cs
‘%] Form1.Designer.cs
‘%] Forml.resx
] Program.cs

< ba
Properties -« 3 X

buttonl System.windows Forms.Butkon

@
-
ForeC Wl controlText &
Say Hello GenerateMember  True
Y Location 94, 294
Locked False
Madifiers Private
u) Size: 427, 116
TabIndex 0
w
TabStap True
Error List -0 X Tag
[© oErrors] [\ 0 warnings | [(D) 0 Messages Text Say Hello v
Description File: Line Colurnn Project =2
The kext contained in the control,

Ready

3. Add a large button to the form and label it “Say Hello” just as we did for the HelloWorld project.

using System;

using System.ComponentModel ;
using System._Windows.Forms;
using System.l10.Ports;

namespace HelloHyperTerminal

{
public partial class Forml : Form
{
public Form1()
{
InitializeComponent();
e
private SerialPort _port;
private void Forml Load(object sender, EventArgs e)
{
_port = new SerialPort('Coml™, //Com port
19200, //Baud Rate
Parity.None, //Parity
8, //Data Bits
StopBits.One); //Stop Bits
_port.Open();
}
}
by

4. Double-click in any blank space on the form, and Visual Studio will create a Forml_OnlLoad event
handler for you. Add code to this event handler exactly as pictured above.
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Properties

Form1 Systen.windows,.Forms.Farm -

{DataBindings) ~
Ackivated
Click.
Closed

Closing w
Deactivate %
DoubleClick,

EnabledChanged

GotFocus

HelpRequested “

Closing

Occurs whenever the user closes the Form,
before the Form has been closed.

5. Go back to the “Forml.cs [Design]” tab. Select the form, and in the “Properties” window click the
lightning bolt icon 7], This will display all of the events that you can attach event handlers to.
Double-click the “Closing” event and a Form1l_Closing event handler will be created.

private void Forml_Closing(object sender, CancelEventArgs e)

//Close the serial port
_port.Close();

6. Add code to this event handler exactly as pictured above.

private void buttonl_Click(object sender, EventArgs e)

//Send "Hello!" to HyperTerminal
_port. Write(""Hello!\r\n");

7. Go back to the “Forml.cs [Design]” tab, and double-click the “Say Hello” button. This will add a
buttonl Click event handler. Add code to this event handler exactly as pictured above.
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HelloHyperTerminal * Formi,cs* | Formi.cs [Design]* | Stark Page - X

Application
Build
Deplovment Options

Build Events I p

Target device:
Debug CLWINZ450 ARMY4I Device w
Resources Cutput file Folder:

%CSIDL_PROGRAM_FILES®:\HelloHyperTerminal D
Reference Paths

] Deploy the latest version of the MET Compack Framework (including Service Packs)
Signing

Authenticode Signing

Devices [ sign the project output with this certificate

Pravision cettificate to device:

8. Finally adjust the project properties just as we did in the HelloWorld project.

How the Code Works:

1. When the form opens, the form's Load event fires executing the Forml_Load event handler. This
event handler configures the COM1 serial port and opens it so we can write to it.

2. When we close the form, the form's Closing event fires calling the Forml_Closing event handler.
This event handler closes the COM1 serial port.

3. When we touch the “Say Hello” button, the button's Click event fires calling the buttonl Click
event handler. This event handler writes “Hello!” to the serial port. The “\r” and “\n” characters
are a carriage return and line feed, so each “Hello!” we send appears on a new line.
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Displaying our “Hello!” Message on the PC

We now need some device to read and display the “Hello!” being sent from the CUWIN.

For this we

will use the program, HyperTerminal, which is included in Windows XP.

@ Set Program Access avd Defaults
B Wndows Catalog
& wndows Urdate

Bccessibility

r_ Arcessaries
/i Intemet Wl Accessories
l‘:ir Inkerret Explover

@ Gamas ] Camrnicztions
W5 E-mail @ startur » Entertainmznt
\JJ Outlack Express @ Incernet Exploret System Tools

wh msm Address Brok

‘;‘H Fairk
- L“:-] Outlook Express

w Microsoft bisual Studfl ee Remabe Assstance
@ Wndows Media Flaver

‘3 MSM 3 W ndows Messerger
9}& W ndows Movie Maket

® windcws Media Hay &) Miroscht Activesync

Calculator
Command Frompk
hakepad

Paink

Q’S ) ‘ Mizroscft Security Essentias Synchronizz
g ‘windrws Messenger

l@ Mizroscrt Silverlicht ] Tour windows *P
@ Tour Windows P @ Mizrascft SOL Sever 2005 Il [ windows Explorsr

Niegresvlacooly

l@ Mizrascft Wisual Studio 2003 ] WardPad

Pragram Cornpacibility Wizard

Remote Deskiop Cornection

3, HypzrTerming

e__; Mebwark Conrecticns
Q Metwork Setup Wizard
@ Mew Cornection Yizard

«.,',’j. ‘wWireless Netwark Setup Wizard

All Programs I [ Mizrascft Wndows SCK v6 0A
g] Log riff §| Tarr OFF Compuzer

iistart | %% Helo

1. Start HyperTerminal by selecting Start-->All Programs-->Accessories--=Communications--

>HyperTerminal in the Windows start menu.

Location Information

lozation.

Wwhat countryregion are wau in now?

Befare you can make any phone ar madem connections,
Windows needs the following infarmation about yaur currest

| United States

i

(*) Tone dialing () Pulse dialing

What area code [or city code] are you in now'’Y

If pou need to specify a carier code, what iz it?

If pou dial & number to access an outside line, what is it?

The phone sypztenn at thig location uses:

| ok

] [ Cancel

2. You may be prompted to configure your Location information. You only need to select your
country/region and enter you area code. These settings are not necessary for this exercise, but
HyperTerminal requires it. After you are finished, click the “OK” button.
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Phone and Modem Options

Dialing Rules

E - The list below dizplays the locations you have specified. Select the
lacation fram which you are dialing.

Locations:
Location Area Code
(Ol My Location hhh

| Mew.. || Ed. Delete

L aF. ] [ Cancel Apply

3. You may then be prompted to edit dialing rules. Again, this is not necessary for this experiment.
Just click the “OK” button.

ew Connection - HyperTerminal

Connection Description

z ' Mew Connection

Enter a name and choose an icon for the connection:

M ame:
|E0win] |
lcon:
= p =
s 7=
, { =1y
SHLBEE R
5
Discornected Auto detect | Auto detect SCROLL -APS | jum | Gapture | Print echo

4. HyperTerminal will open and display a “Connection Description” dialog. It is here we need to
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Connect To

Enter detailz for the phone number that you want to dial:

LCountry/region:

Area code: I:I

Phone number: | |

Connect using: | COk1 W |

[ 1]8 H Cancel ]

configure the PC's serial port. Enter “CUWIN” in the “Name” textbox and click the “OK” button.

5. In the “Connect Using” drop-down list, select the serial port you wish to use. Note that this is the
PC's serial port, not the CUWIN's serial port; they may be different. Then, click the “OK” button.

COM1 Properties

Fart Settings |
Bitzs per second: |1E|2EIEI V|
Drata bits: |B v|
Paritu: |N.:.ne v|
Stop bitz: | 1 w |
Flow contral: | v|
[ Bestore Defaulkz ]
k. l [ Cancel ] [ Apply ]

6. A new dialog will appear asking for your port settings. These settings must match those settings
made in the Form1l_Load event handler of the CUWIN program or the PC and the CUWIN will not
be able to communicate with one another. Adjust the settings appropriately, then click the “OK”
button.
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Debug él Ay

Skart Debugging (FS)

7. Execute the CUWIN program from Visual Studio.

8. The form will display on the CUWIN. Click the “Say Hello” button.

& CUWIN - HyperTerminal

Fle Edit View Call Transfer Help
D& @ 8 DB
L[]
Hello!
|
Connected 0:00:20 Autodetect | 192008M-1 | STROLL | CAPS i | Capiure | Printecho g

9. Take a look at the PC's HyperTerminal window. You will see the “Hello!” message sent from the
CUWIN.
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Reading from the CUWIN's Serial Port

We have successfully built an program that writes data to the CUWIN's serial port, sending it to
HyperTerminal on the PC, but communication is usually bi-directional. We will now modify this
program to read input from HyperTerminal, and send it to the CUWIN.

2% HelloHyperTerminal - Microsoft Visual Studio

Flle Edit View Project Buld Debug Data Tools Test  Window Help
H-E- G H@ 8l 9 b Debug - Any CPU = | o8 LT R el !N i R
CUWINZ450 ARMVAL Device | = o N W T e = =

Start Page | Formi,cs* - Forml.cs [Design]* * HelloHyperTerminal ~ X | Solution Exploret - HelloHyperT... = & X
A B REEEA

Lol st et 1 e
= E HelloHyperTerminal

#- |=d| Properties

# - [« References

= [E] Forml.cs

%] Farmi Designer.cs
ful ‘E] Forml resx
(= oH fs] ] Program.cs
u]

x0GI00 | S5

< >
Properties -1 x

label1 System.indows.Forms.Label

(=]~

Font Tahoma, 10pt -~
ForeColor Il ControlText
GenerateMamber  True

Location 176,93
Locked False

Say Hello

Modifiers Private
Size: 427,20
Tag
Text PC: v
TextAlign TopLeft v

< >

Command Window ~ 1 X || Text
The text contained in the contral,
Cgh Error List | Command Window

Ready

1. Add a “Label” from the Toolbox to the form, and label it “PC: ” by changing its Text property.

private void Forml Load(object sender, EventArgs e)
{
_port = new SerialPort("'Coml1™, //Com port
19200, //Baud Rate
Parity.None, //Parity
8, //Data Bits
StopBits.One); //Stop Bits

//Listen for incoming data
_port._DataReceived += new SerialDataReceivedEventHandler
_port_DataReceived);

_port.Open();
}

void _port DataReceived(object sender, SerialDataReceivedEventArgs e)

//Update labell with the data read

string dataRead = port.ReadExisting();

labell. Invoke(new Action(() => labell.Text += dataRead));
}

2. Go to the Form.cs tab, and add the _port_DataReceived event handler exactly as pictured above.
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How the Code Works:

1. When data is received on the CUWIN's serial port, the DataReceived event is fired, which executes
the port DataRecieved event handler.

2. In the port DataRecieved event handler, we read the data from the CUWIN's serial port, and
append the data to the “PC:” label. NOTE: The Invoke method is necessary because the
_port_DataRecieved event handler will be running on a different thread than the one used to
create the label. Also, the code inside the Invoke method is a lambda expression which is new to
C# 3.0. See the Microsoft Development Network (MSDN) documentation for Control.Invoke and
Lambda Expressions for more information.

Configuring HyperTerminal to Accept Keystrokes

Now we must configure HyperTerminal to accept keystrokes, show them on the screen, and send them
to the CUWIN.

CUWIN Properties @E|

Connect To | Settings

Function, arrow, and cil keys act az
) Windows keys

Backspace key sends
@ Cul+H O Del ) Chl+H. Space, Crl+H

Ermulation:

Ao detect w

T elnet terminal 1D AMSI

Backzcroll buffer lines: [500

4

] Play sound when connecting or disconnecting

[ Input Translation. .. ] I ASCH Setup... J

[ OF. H Cancel ]

1. In HyperTerminal with the CUWIN connection open, select File->Properties from the menu. The
“CUWIN Properties” dialog will appear. On the “Settngs” tab, click the “ASCII Settup...” button.
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ASCII Setup

ASCI Sending
[] Send line ends with line feeds
[+]: Echo typed characters locallé

Line delay: IZI millizeconds.
Character delay: D millizeconds.

ASCI Receiving

[ ] Append line feeds to incoming line ends
[ ] Force incoming data ta 7-bit A5 C11
Wirap linesz that excesd terminal width

] ] [ Cancel

2. Check the “Echo typed characters locally” checkbox. This will ensure that as we type in
HyperTerminal, our keystrokes will appear on the screen. Click the “OK” button, then click the

“OK” button on the “CUWIN Properties” dialog.

“& CUWIN - HyperTerminal
File Edit Miew Call Transfer Help

= E DH

4

Connecked 0:00:41 Auko detect 19200 &-h-1 | | MM

3. Hyperterminal will not accept keyboard input until the Scroll Lock is turned off. Press the “Scroll
Lock” key on your keyboard until the status bar shows “Scroll” in gray (disabled). Now if we type
in HyperTerminal, what we type will display on the screen and will be sent to the CUWIN.

Running the Program

We are now ready to run the program.

1. Once again, execute the CUWIN program from Visual Studio.
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Forml ! E

FPC: Hil

Say Hello

:)’Start “Forml |®l';"-""s§ D123 (A \EH@'

“& CUWIN - HyperTerminal

File Edit View Call Transfer Help
N = 8 DO
~
Hello!
Hit
w
< b
Connected 0:04:50 Auto detect 19200 8-M-1 MUM

2. When the form appears on the CUWIN, touch the “Say Hello” button and “Hello!” will appear in
HyperTerminal. Then type “Hi!” in HyperTerminal and the CUWIN will display “Hi!” in the “PC:”
label.
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Modbus

We've now seen how we can program the CUWIN to send and receive data over the its serial port
using RS-232. However, in that program we transmitted only human readable character data. Most
digital devices probably don't know what “Hello!” and “Hi!” mean. If we want to communicate with
electronic devices we must speak their language.

Enter Modbus. Modbus is a protocol created by Modicon in 1979 to communicate with industrial
electronic devices, and has proliferated to become the de facto standard in the industry.

Modbus uses a request/reply protocol with a single master device and one or more slave devices. The
master sends a request to a single slave, and that slave replies with a response to the master's
request. A slave can only respond to requests from the master; it cannot initiate communication on
its own. These requests and replies are called frames.

Modbus supports two frame formats: Remote Terminal Unit (RTU) and American Standard Code for
Information Interchange (ASCIIl). The RTU format encodes each frame in a compact, binary form and
uses a Cyclic Redundancy Check (CRC) to verify the integrity of the transmission. The ASCII format
encodes each fram as a set of ASCII characters and uses a Longitudinal Redundancy Check (LRC) to
verify the integrity of the transmission.

Modubus request frames vary, but typically they contain the following:

Slave Address — The address of the slave device the request is intended for

2.  Function Code — The function to performed on the slave device (read, write, etc...)
3. Data — Information needed to perform the given function
4. Error Code — CRC for RTU, or LRC for ASCII to verify the transmission integrity

Modbus reply frames also vary, but typically they contain the following:

Slave Address — The address of slave device the reply is from

2.  Function Code — The function performed by the slave device
3. Data — Information about the function performed
4. Error Code — CRC for RTU, or LRC for ASCII to verify the transmission integrity

This very brief introduction to Modbus is all that is needed to understand the exercises to follow. It is
out of the scope of this document to explain Modbus in detail so, to learn more, please see The
Modbus Organization.
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Using Modbus to Interface the CUWIN to the CUBLOC
In this exercise, we will interface the CUWIN to a CUBLOC to toggle an LED on and off.
First the CUWIN must ask the CUBLOC if the LED is on or off.

'_ What’s Your.
Status?

Then, the CUWIN will tell the CUBLOC to turn the LED on (if the LED was off), or off (if the LED was
on).
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The following Modbus frames are listed here to help you understand the exercise to follow. To keep
this exercise simple for the purpose of learning, we will hard-code these frames in our program.

Reading the State of the LED

To ask the CUBLOC what the state of the LED is, we issue the following Modbus frame.

Value Description

0x01 Slave Address 1

0x02 Read Bit

0x0000 Register Address O (Port 0)
0x0001 Read only 1 bit

OxB9CA CRC

If the LED is off, the CUBLOC will respond with the following Modbus frame:

Value Description
0x01 Slave Address 1
0x02 Read Bit

0x01 1 Bit Read
0x00 LED is off
0xA188 CRC

If the LED is on, the CUBLOC will respond with the following Modbus frame:

Value Description
0x01 Slave Address 1
0x02 Read Bit

0x00 1 Bit Read
0x01 LED is on
0x6048 CRC
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Turning the LED On:

To have the CUBLOC turn the LED on, we issue the following Modbus frame.

Value Description

0x01 Slave Address 1

0x05 Write bit

0x0000 Register Address O (Port 0)
OxFFOO Turn the LED on

Ox8C3A CRC

The CUBLOC will respond with the following Modbus frame (an echo of the request):

Value Description

0x01 Slave Address 1

0x05 Read Bit

0x0000 Register Address O (Port 0)
OxFFOO The LED was turned on
Ox8C3A CRC

Turning the LED Off
To have the CUBLOC turn the LED off, we issue the following Modbus frame.

Value Description

0x01 Slave Address 1

0x05 Write bit

0x0000 Register Address O (Port 0)
0x0000 Turn the LED off

OxCDCA CRC

The CUBLOC will respond with the following Modbus frame (an echo of the request):

Value Description

0x01 Slave Address 1

0x05 Read Bit

0x0000 Register Address O (Port 0)
0x0000 The LED was turned off
OxCDCA CRC
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Setting Up the CUBLOC

Now that we have a general idea what Modbus is, we need to set up the CUBLOC to perform the task
at hand. Follow the following procedures to program the CUBLOC, connect one of its 1/0 ports to an
LED, and connect it to the CUWIN.

&2 Cubloc Studio [ C:\Documents and Settings\Mike\My Docu... |: E|r>__(|

File Edit Device Run Setup Help
DA @ HEE Ay nl B E
[F1] BASIC | [F2] LeDDER | Ladder Mnemonic |
1 Const Device = CB280 'Uzing CUBLOC CB2&0 -~
2 0pencom 1,19200,3,50,50 'Serial Port ._Eu:_“;rs*
3 et Modbus 1,1,20 '"Modbus Settings
t Remclear 'Meke sure our memory is clean
7 Uzepin 0,0ut 'Uze PO to light the LED
; Set Ladder On 'Heeded to make PO light LED
11 Do 'Keep Running, don't exit )
12 Loop
b
& M
F/M 1d @ 6233638 I

1. Using Cubloc Studio, program the CUBLOC as shown above. This will configure the CUBLOC to
communicate via Modbus over its serial port, and enable port O to apply voltage to an LED. Itis
not necessary to fully understand this program. If you want to learn more about programming
the CUBLOC, see the CUBLOC's user manual.

2. Connect the CUBLOC's I/0 port O to an LED. The image above illustrates how to accomplish this
using the CUBLOC Study Board.
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3. Connect the CUBLOC's serial port to the CUWIN's COM1 serial port. The image above illustrates
how to accomplish this using the CUBLOC Study Board. There will now be two connections to the
CUWIN: a USB connection to the PC, and an RS-232 connection to the CUBLOC Study Board.
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Programming the CUWIN

Now that the CUBLOC has been programmed to process Modbus frames, configured to light an LED,
and connected to the CUWIN, we need to program the CUWIN to send Modbus frames to the CUBLOC.

New Project

MET Framewark 3.5 w | |E|

Project bypes: Templates:
=1 visual Ca Yisual Studio installed templates
Windows
Web @Smart Device Project
Office My Templates
Database
Reporting S Search Online Templates., .
Test
WCF
‘warkFlow

COther Languages
Other Project Types
Test Projects

A project for Smart Device applications. Choose target platform, Framework version, and template in the next dialog bosx, |

[ame: | ToggleLED |
Location: | C:\Documents and Settings' Administratority DocumentsiYisual Studio 20084Projects R | ’ Browse, ,, ]
Solution Name: | ToggleLED | Create directory For solution

[ K H Cancel ]

1. Create a new smart device project just as we did in the previous exercises, and name it
“ToggleLED”.

Add New Smart Device Project - Togglel ED

Target platform;

‘MET Compact Framewark version: | MET Compack Framework Version 3.5 w |
Templates:
| =
= = B - e}
& &G % & 4 -
= = = B Description:
Device Class Library Console Control Library Emply Project & project For creating a MET
Application Application Compack Framework 3.5 forms
application For Windows CE
PlakFarm

Download additonal emulator images and smark device SOKs. ..

[ Ok, l [ Cancel

2. Make the project a “Device Application” project just as we did in the previous exercises.
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22 Togalel ED - Microsoft Visual Studio

Fle Edit Yiew Project Buld Debug Data Format

Tools

Test Window Help

Debug - Any CPU

- = &
- .

SR

acket PC 2003 SE Emulator

=

B s 2| T e 3]

sy &
G e & | & & 8 e [

‘Furml.(s [I]E;lan]”‘ E Start Page |

ogon léﬂ g

[

5 [l
[ Salution ‘ToggleLED {1 project)
= 47 ToggleLED

[ [=dl Properties
- [ References
- ] Forml.cs

] Program.cs

Font Tahoma, 10pt

ForeColor Il controitest
GenerateMember Trus
Location
Locked False
Modiiers Private
Size
Tag
Text
Visible True
@ 0Errars || f\ 0 Warnings | |(i) 0 Messages
|| Description | File | Ure | Column | Project Text
The text contained in the control,
[ Error List [F Command window |
Ready 73 347, 200 3 100% 20

3. Add a label and a button to the form. Label the button

“Toggle” and the label “LED State”
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using System;

using System.ComponentModel ;
using System._Windows.Forms;
using System.l10.Ports;

namespace TogglelLED

{
public partial class Forml : Form
{
public Form1()
{
InitializeComponent();
e
private SerialPort _port;
private void Forml_ lLoad(object sender, EventArgs e)
{
//Configure the serial port
_port = new SerialPort();
_port.PortName = ""COM1";
_port._BaudRate = 19200;
_port._DataBits = 8;
_port._Parity = Parity.None;
_port._StopBits = StopBits.One;
//0pen the serial port
_port.Open();
}
private void Forml Closing(object sender, CancelEventArgs e)
//Close the serial port
_port.Close();
}
}
by
4. Add the code above to the form's Load and Closing event handlers. This will configure the
CUWIN's serial port and open it when the form loads. When the form closes, the the serial port
will be closed.
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using System;

using System.ComponentModel ;
using System._Windows.Forms;
using System.l10.Ports;

using System.Threading;

namespace TogglelLED

{
public partial class Forml : Form
{
public Formi1()
{
InitializeComponent();
}
private SerialPort _port;
private byte[] _response = new byte[8];
private ManualResetEvent _evt = new ManualResetEvent(false);
private void Forml Load(object sender, EventArgs e)
{
//Configure the serial port
_port = new SerialPort();
_port._BaudRate = 19200;
_port.DataBits = 8;
_port.Parity = Parity.None;
_port._StopBits = StopBits.One;
//Listen for data arriving on the serial port
_port.DataReceived += new
SerialDataReceivedEventHandler(_port_DataReceived);
//0pen the serial port
_port.Open();
}
private void Forml Closing(object sender, CancelEventArgs e)
//Close the serial port
_port.Close();
}
void _port DataReceived(object sender, SerialDataReceivedEventArgs e)
{
//Read data into _response buffer
_port.Read( _response, 0, _port.BytesToRead);
//Notify that a response was received
_evt.Set();
}
}
by

5. Attach an event handler to the serial ports DataReceived event. This event handler will store the
frame received from the CUBLOC in the _response buffer, and notify the the form's thread (See
ManualResetEvent for more information) that the frame was received.
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//Returns true if LED is on, false if LED is off
private bool ReadLEDState()

{
//slave address = 0x01
//function code = 0x02 - read bit
//register address = 0x00, 0x00
//read only 1 bit = 0x00, 0x01
//crc = 0xB9, OxCA
byte[] request = { 0x01, 0x02, 0x00, 0x00, Ox00, Ox01, OxB9, OxCA };
//send request
_port_Write(request, 0O, request.Length);
//Wait for a response
_evt.WaitOne();
_evt.Reset();
//byte[3] contains the LED"s status
if (_response[3] == 0)
return false;
else
return true;
be

6. Add a function called ReadLEDState that sends a Modbus frame to the CUBLOC to read the state
of the LED. This function will wait for a response frame from the CUBLOC (_evt._WaitOne()), and
examine the response. If the response frame's data is 0, then the LED is off and this method will
return false. Otherwise, the LED is on and this method will return true.
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//1f turnOn is true, turn on LED. Otherwise turn off LED
private void ChangelLEDState(bool turnOn)
{
//slave address = 0x01
//function code = 0x05 - write bit
//register address = 0x00, 0x00
//0n or Off = OxFF O0x00 (on), Ox00 Ox00 (OffF)
//crc = Ox8C Ox3A (on), OxCD OxCA (off)
byte[] request;
if (turnOn)
{
request = new byte[]
{ 0x01, Ox05, Ox00, 0x00, OxFF, Ox00, Ox8C, Ox3A };
3
else
{
request = new byte[]
{ 0x01, Ox05, 0x00, 0x00, Ox00, Ox00, OxCD, OxCA };

}

//send request
_port_Write(request, O, request.Length);

//Wait for a response
_evt.WaitOne();
_evt.Reset();

be
7. Add a function called ChangeLEDState that sends a Modbus frame to the CUBLOC to turn the LED

on or off, and waits for a response frame from the CUBLOC (_evt.WaitOne()). The response
frame from the CUBLOC is not needed, so it is ignored.
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private void buttonl Click(object sender, EventArgs e)
{

//1s LED on or off?

bool isOn = ReadlLEDState();

//Toggle LED
ChangeLEDState(!1s0On);

//Confirm: Is LED on or off?
isOn = ReadlLEDState();

//Update label

it (isOn)
labell.Text

else
labell.Text

*on'';

"Off";
be
8. We now have functions for reading and changing the state of the LED. We now need to add
attach an event handler to the button's Click event to toggle the state of the LED. After the
state is changed, the program will read the state of the LED and update the “LED State” label.

private void Forml Load(object sender, EventArgs e)
{

//Configure the serial port

_port = new SerialPort();

_port._BaudRate 19200;

_port.DataBits = 8;

_port.Parity = Parity.None;

_port.StopBits = StopBits.One;

//Listen for data arriving on the serial port
_port._DataReceived += new
SerialDataReceivedEventHandler(_port DataReceived);

//0pen the serial port
_port.Open();

//1s LED on or off?
bool isOn = ReadlLEDState();

//Update label

if (isOn)
labell.Text

else
labell.Text

*on'';

"Off;
by
9. When the form loads, we should update the “LED State” label with the LED's initial state. To do
this, modify the Forml_Load event handler as shown above.
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10.

ToggleLED ~ Formil.cs [Design] | Start Page | Forml.cs v X

Application

Build

Deployment Options
Build Events I 2

Target device:

Debug [CLWINZ450 ARMY4I Device
Resources Qukput: file folder:
%CSIDL_PROGRAM_FILES%\TogaleLED E

Reference Paths
[] Deploy the latest version of the .NET Compact Framewark (including Service Packs)

Signing
Authenticode Signing

Devices [] sign the praject autput with this certificate

Provision certificate to device:

Finally, adjust the project properties as we did in the previous exercises.

How the Code Works:

1.

When the form loads, the form's Load event fires, calling the Form1l_Load event handler. This
event handler configures the CUWIN's serial port, attaches the _port DataReceived event
handler, opens the port, and initializes the “LED State” label with the current state of the LED:
“on” or “Off”.

When the “Toggle” button is clicked, the button’'s Click event fires, calling the buttonl_Click
event handler. This event handler reads the state of the LED, reverses the LED's state, confirms
the new state of the LED, and updates the “LED State” label with the LED's new state.

The ReadLEDStatus function sends a Modbus frame to the CUBLOC asking for the value in
register 0x0000 (the value of port 0), then waits for a response from the CUBLOC.

The ChangeLEDStatus function sends a Modbus frame to either set the value in register 0x0000
to 1 (turn on the LED), or set the value in register 0x0000 to O (turn off the LED) depending on
the value of the turnOn parameter. NOTE: The Modbus protocol requires us to send a value of
OxO0O0FF to change register 0x0000's value to 1.

The _port_DataReceived event handler receives a Modbus response frame from the CUBLOC,
stores the frame in the _response buffer, then notifies the form that the response has been
received.

Finally when the form closes, the form's Close event fires, calling the Forml_Closing event
handler. This event handler closes the CUWIN's serial port.
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Running the Program

We are now ready to run the program.

Za Del:uug * Any

Skart Debugaging (FS1 ) =

1. Execute the CUWIN program from Visual Studio.

Form1 !E X
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2.  When the form loads, you will see the “LED State” label update to the current state of the LED.
When you click the “Toggle” button, the LED's state will change and the “LED State” label will
update accordingly.

Final Thoughts

In an effort to keep this exercise simple for the purpose of learning, we have made several concessions.
To name a few, we are not generating the request frame's CRC dynamically, we are not checking the
response frame's CRC for transmission integrity, and we are waiting indefinitely for a response after
issuing a request. Please keep this in mind as you explore the design of your own programs.
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