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1 Foreword

This manual and its contents are protected by copyright and are property of Mechaless Systems
GmbH. All rights reserved. No part of this manual may be reproduced, transmitted or transcribed
without the express written permission of Mechaless Systems GmbH.

All trade names and trademarks are the property of their respective owners. The trademarks
mentioned here are named for information purposes only.

Mechaless Systems GmbH does not undertake any liability for the correctness of the content of the
manual. The contents of the software supplied, as well as of the manual, may be changed without
prior notice.

The component described by this document has been developed to support your first steps into
HALIOS®-technology with HALIOS® IC E909.05 or E909.06 in the most suitable and easy way. Please
read this manual completely and carefully.

Even more information about HALIOS® can be found on our website http://www.mechaless.com/.

In case of questions or feedback related with this product please feel free to contact us at:

Mechaless Systems GmbH
Albert-Nestler-Str. 10
76131 Karlsruhe

Germany

http://www.mechaless.com

info@mechaless.com

Tel.: +49 (0)721 / 62698-0
FAX: +49 (0)721 / 62698-11
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2 Overview

This manual will guide you through the necessary steps to install a complete
development environment for the E909.05 and E909.06. The IDE is a setup using the
GNU MSPGCC Compiler, the UltraEditStudio IDE, the WinAVR Environment and
some additional tools.

The Quick Installation Guide is meant as a summary of hints for experienced users
that do not need detailed instructions.

IMPORTANT NOTE:

Do not use any dots or spaces in any of the install ation
pathnames. Using dots or spaces could lead to failu re
of the development environment!

Please note: If you change any of the installation paths, you have to modify
UEStudio setup, Makefile and/or other path related settings. Mechaless
Systems GmbH does not support installations that do not use the settings
mentioned in this Installation Manual.

The chapters following the Quick Installation Guide  will give you detailed
instruction on how to setup the development environment.

gcc_sw_supply.doc 4/34



GCC Software-Development-Support
for HALIOS® IC E909.05 and E909.06

E MECHALESS

OPTOELECTRONIC SYSTEMS

Quick Installation Guide

3 Quick Installation Guide

IMPORTANT NOTE:

Do not use any dots or spaces in any of the install ation
pathnames. Using dots or spaces could lead to failu re

of the development environment!

Instruction summary

1.

In order to install the giveio.sys service you need to have local Administrator
privileges or at least a read/write permission on your windows folder!

Install the GNU MSPGCC compiler in directory c:\mechaless\mspgcc

Install UEStudio in directory c:\mechaless\uestudio06 and select Software
Developer environment.

Install WinAVR in directory c:\mechaless\winavr

copy the directories €909 05 and €909 06 to
c:\mechaless\uestudioO6\configs

copy directory tools to c:\mechaless

If you use PCMCIA-Adapter for the parallel port you have to set the
environment variable JTAG_PORT_ADDR to start address of your parallel
port manually

copy the sample application to a directory on your hard drive where you have
read / write permission

reboot computer
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4 MSPGCC' compiler detailed Installation

In the Windows Explorer, double click on the mspgcc-20080605.exe you can find on
the delivered USB stick in directory software_source_files\ide\installl . See Figure 1
for reference. Make sure, that you have local Administrator privileges, or Read/Write
Permission on your windows directory, otherwise the giveio.sys service will fail to
install!

ewd30-ev-cd-411b.exe
Evaluation version of EW430
IAR Syskems .
_E ues_english.msi
™ | - Windows Installer-Paket winawr-20071221-inskall exe
I k‘ 17,975 KB

Figure 1: USB stick containing mspgcc executable

| icpgoc-20080605, exe

The Welcome to the mspgcc Wizard Window will pop up. Click Next to continue.
(Refer to Figure 2).

,_!TE!@

Welcome to the mspgcc Setup
Wizard

This wizard will quide vou through the installation of mspgce,

It is recommended that vou close all other applications
before starting Setup, This will make it possible to update
relevant system files without having ta rebook your
computer,

Click, Mext to continue,

[ Mext = J [ Zancel

Figure 2: mspgcc Welcome Screen

' The open source community produces a freely available software development toolset (MSPGCC) based on the
GNU toolset
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Confirm to the License Agreement by clicking | Agree as shown in Figure 3.

License Agreement
Please review the license terms before installing mspgce.

Press Page Down bo see the rest of the agreement.

This software is free o use, but is copyrighted. Its use is subject to the ~
conditions set out here, You may only use this software if you agree to be ]
bound by these conditions.

The GMU tools are
Copyright () Free Software Foundation, Inc,
The MSP430 support is
Copyright () 2002-2005 Dmitry Diky and Chris Liechti
The gdbpraoxy program is
Copyright {C) 1999-2001 Quality Quorum, Inc.,
Copyright () 2002-2005 Chris Liechti and Steve Underwood “

If wou accept the kerms of the agreement, click I Agree to continue. You must accept the

agreement ko install mspocc, /

[ < Back ]E I Agree i [ Cancel ]

Figure 3: License Agreement for mspgcc

Since a full Installation is required, don’t change anything on the following screen and
click Next as indicated in Figure 4.

i mspgce Setup E“E|E|
, i
ﬂ':u‘uu%__ Choose Components

1 o
P“ bl Choose which Features of mspgoc you wank bo install,

Zheck the components wou wank ko install and uncheck the components you don't wank to
install, Click Mext bo continue.

Select the tyvpe of install:

FuII w |
Or, select the optional | Birtils Al
components you wish bo == ) : =.
install: & [¥] C Compiler ] |
#- || Documentation =
Debugger
ITaG and BSL e
e - O . i & - i e TErne --
£ | &
Descripbion

Space required; 50,3MBE

< Back ]i Pexk = i [ Cancel

Figure 4: Component Selection
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On the next screen, first change the destination folder to c:\\mechaless\mspgcc and
click Next after you have changed it. See Figure 5 for details. Alternatively you can
setup the destination folder using the Browse Button.

Choose Install Location
Choose the Folder in which to install mspgee,

Setup will install mspoce in the Following Folder, Toinstall in a different Folder, click Browse and
select another Folder, Click Mext ko continue,

Destination Folder

; |: ciimechalessimspgoe

Space reguired; S0,8ME
Space awvailable; 4.7GE

Mullsork Install Swsten v a7

[ < Back ][ F‘Eiﬂt?ﬁ‘ _][ Cancel ]

Figure 5: Destination Folder Selection

Change the Start Menu Entry, by altering the folder to mechaless\mspgcc, then click
Install as shown in Figure 6.

Choose Start Menu Folder
Choose a Start Menu Folder For the mspgce shortcuts,

Select the Start Menu Folder in which vou would like to create the program's shortcuts, You
can also enter a name to create a new folder,

| mechalessimspgoe

Accessories
Administrative Tools a
Games

Snaglk &

Startup

2./

Mullsaft Install Syvstem w237 =

|:| Do nok create shortouts

< Back ]'L Install ] [ Cancel J

Figure 6: Alteration of the Start Menu Folder
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The installation routine of the mspgcc will now proceed. Once completed, a DOS Box
will pop up, showing the installation of giveio.sys has taken place. Please press
any key to proceed when prompted to do so. (See Figure 7).

Figure 7: DOS Box showing the Installation of giveio.sys

The File Association Window has the standard associations ticked. Remove these by
clicking the select boxes. Then click Next as displayed in Figure 8.

Set mzpgcc File Azsociations

If file assaciations are set, operations like "1TaG Download”, "Convert ko TI-Text"
®or "Convert ko IHex" are DDSSIb|E with the conkext menu in the Windows Explarer,

[:I__.ﬁisscuciate 243 ko mspagcc

[ ]associate .&lf to mspgec

Figure 8: File Association Setting
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Next you will see a screen indicating the successful Installation of the mspgcc. Hit
Finish to complete the Installation. Refer to Figure 9 for detalils.

Figure 9: Completion of the Setup Wizard
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5 UEStudio IDE detailed Installation

In the Windows Explorer, double click on the ues_english.exe you can find on the
delivered USB stick in the directory software_source_files\ide\install . See Figure
10 for reference.

Figure 10: Windows Explorer showing the ues_english executable

The following screen (displayed in Figure 11) shows the welcome Message. Just
click Next to continue.

Figure 11: Welcome Screen for UEStudio

To accept the License Agreement, first click on | accept the license agreement
(mandatory) and next click on Next, as shown in Figure 12.
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Figure 12: License Agreement for UEStudio

Keep the Standard Installation option, and click Next to proceed. Refer to Figure 13
for more details.

Figure 13: Choices for Installation
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Next, select Custom Install (this is paramount, since with Express Install you won’t be
able to select the install folder). After that hit Next to continue as described in Figure
14.

Figure 14: Choices for Installation

In the next step you select the UEStudio Installation folder. Click on the Browse
Button to specify the correct location. This action is shown in Figure 15.

Figure 15: Selection for Destination Folder
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Start by clicking to the directory name shown on the right side of the Look in Menu.
Then navigate to c:\mechaless and click on the Create new folder button, which is
the rightmost button, as shown in Figure 16.

Figure 16: Browser for Installation Directory

Thereafter enter uestudio06 as directory name and click OK to proceed. (Figure 17).

Figure 17: Directory Creation in Browser

Once the Selection is complete and you verified that the Destination Folder matches
the one shown in Figure 18 click Next to go on.

gcc_sw_supply.doc 14/34



GCC Software-Development-Support

for HALIOS® IC E909.05 and E909.06
UEStudio IDE detailed InstallationContents

Figure 18: Completed Directory Selection

The next screen offers different features to be installed. Since we want to do a full
installation you can leave everything to be installed to the local hard drive and click
Next as illustrated in Figure 19.

Figure 19: Features Selection

gcc_sw_supply.doc 15/34



GCC Software-Development-Support

for HALIOS® IC E909.05 and E909.06
UEStudio IDE detailed InstallationContents

When you are prompted to select the Editing Environment, scroll down in the menu
and select Software Developer as option. (See Figure 20).

Figure 20: Editing Environment Selection

The following Screen informs you, that the Installation is about to commence. Hit
Next to start the Installation, as shown in Figure 21.

Figure 21: Install Application
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UltraCompare Professional is not needed in the setup and not included on the USB
stick. Make sure the box is unchecked and hit Next to go on. (Figure 22).

Figure 22: Additional Components Selection

Once UEStudio is completely installed, the message displayed in Figure 23 is shown.
Click Next to launch UEStudio now.

Figure 23: Successful Installation
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After UEStudio has started, a File Association Box pops up. Don’t change anything
and click Cancel to leave the file associations window like it is shown in Figure 24.

Afterwards UEStudio will start.

Figure 24: File Association Options

Once the program has started, first Close the quick start guide, and leave UEStudio
by ticking the red X in the upper right corner as shown in Figure 25.

Figure 25:UEStudio GUI
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6 WInAVR detailed Installation

The install exe for WIiNAVR can be found in the directory
software_source_files\ide\install\. Do a double click on winavr-20071221-
install.exe to start the installation. See Figure 26 for reference.

Figure 26: Windows Explorer showing the WINAVR Executable

Choose English as installation language and click OK, as shown in Figure 27.

Figure 27: Language Selection for the AVR
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After the Setup Wizard appeared hit the Next Button, to move to the next Screen.
(See Figure 28).

Figure 28: Start installation for WinAVR

Accept the AVR License by clicking on the | Agree Button, as shown in Figure 29.

Figure 29: AVR License Agreement
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Set the correct Installation location, by clicking the Browse Button. Alternatively you
may enter the path c:\mechaless\winavr directly. Refer to Figure 30.

Figure 30: Destination Folder Selection for WinAVR

First, browse to c:\mechaless, second click Make new Folder, third enter winavr as
directory name, and at last click OK. This is shown in Figure 31.

Figure 31: Browser for the Installation Location for WinAVR
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Once, completed, the Install Location Screen should look like Figure 32.

Figure 32: Completed Install Location Setup
Since a full installation is required, all components have to be kept checked (See
Figure 33). Proceed by clicking the Install button.

Figure 33: Component Selection for WinAVR

The setup wizard will indicate the correct installation by showing the following screen.
Confirm now by clicking Finish, as shown in Figure 34.
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Figure 34: Completed Setup of WinAVR
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7 Installation of additional tools

7.1 Installation of Configuration and Tools

The directories €909 05 and €909 06 located in
software_source\ide\uestudioO6\configs\. These directories contain the compiler
settings for UEStudio. Copy the folder configs into the directory for UEStudio on
your hard disk where this directory already exists. Afterwards please make sure that
the directories €909 _05 and €909 06 exist in c:\mechaless\uestudioO6\configs\
(See Figure 35 and Figure 36)

Figure 35. Folder e909_05 and e909_06 containing configuration for UEStudio06

Figure 36: Directory c:\mechaless\uestudio06\configs\ containing folder e909_05 and €909_06
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Returning to the USB stick, you will find a tools folder in directory
software_source_files\ide . Copy this folder to c:\\mechaless\ . To do so, right click
on the tools folder and select Copy. This is shown in Figure 37.

Figure 37: Copy the Tools folder

Once you have moved to c:\mechaless\ within the explorer, paste the tools
directory there by right clicking and selecting Paste. (See Figure 38).

Figure 38: Destination directory for the folder tools

7.2 Environment variable

Check if port-address-range of the parallel-port starts at “Ox378”, you find this
information in Windows by right-clicking “Working-Place”, “Properties”, “Hardware”,
select “Devicemanager” under “Resources”, “I/O-range” for your printer-port e.g.
LPTL1. If this is not you have to set an environment variable by right click to “Working-
Place”, than “properties”, card “expanded”, button "environment variable", button
"new", Name: "JTAG_PORT_ADDR" and as Value the read out start address for
example: "OXxDCAS8".
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7.3 Overview of the Sample Applications

There are different sample applications provided. For example following sample
applications are listened:

al firmware: Itis an easy-to-use sample application how to interface
E909.05 or E909.06 and their parts. It consists of well documented function
calls, that the application can use via calls to perform several tasks with the
E909.05 or E909.06. In a layer-based view of the system, the firmware API
abstracts basic and complex functions for the device. The firmware API
provides a simple way to use the HALIOS® sensor system, the STOP timer,
the TIMER 1 module, the GPIO module, the 12C and SPI interface and the IRQ
module.

a2_use_isr: Application note how to use the interrupt service routines with
firmware.

a3_use_callback: Application note how to use callback functions for interrupt
service routines with firmware.

b1l haliostools: This application note contains some functions to make it
easier to work with the HALIOS® sensor signals, it offers basic functions like
filtering raw sensor signals and automatic calibrating an optic (any sensor
head).

cl c3d: A sample application containing functions to calculate the HALIOS®
sensor signals from the HMI head into three dimensional coordinates. With
these coordinates it is possible to develop powerful three dimensional human
machine interfaces without deep knowledge of the HALIOS® sensor
principles.

D1 ush: Sample application wich does USB communication with HACo tool
on PC. Itinstalls the device as HID on the PC.

D2 _usb_mousedemo: This application not installs the device as a HID
mouse on a PC. Together with the HMI head it is possible to move the mouse
pointer on the PCs screen.

el eval _board: Itis the pre installed sample application for the delivered
HALIOS® evaluation board. The application contains USB communication, the
library for HALIOStools and the library for C3D.

Figure 39: Folders containing the sample applications
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Copy the sample applications called HALIOS® application notes to your hard disk.
They can be found in software_source_files\halios_application_notes . Verify that
you have write access to the files.

Refer to the PDF files found on the USB stick in folder software_documentation
There you can find a compact documentation about the sample applications.

Figure 40 shows the subfolders in the sample application. The structure is the same
for all projects.

The root folder contains the project file itself(*.prj), the source files (*.c) and
the application header files (*.h)

The include Folder contains the header files (*.h) needed to compile the code
The lib Folder contains the classes and functions to compile the code

The misc Folder contains the makefile and loader files in order to compile and
link the code

Figure 40: Content of the folder with a sample application

If you intend to create a new project, you have to setup a new folder, which includes
the folders shown above and your own main.c. The directory structure for include, lib
and misc is mandatory.

Notice:

The compiler and linker settings for E909.05 and E909.06 are different. This is why
the project files for E909.05 and E909.06 are separated. So the user doesn’t have to
switch between the compilers settings when choosing the device.
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7.4 Setup of the Sample Firmware Application

The following chapter shows how to get start with sample application for E909.05 or
E909.06.

Launch UEStudio06, open the Project menu and click Open Project/Workspace as
indicated in Figure 41.

Figure 41: Project Menu from UEStudio

Use the browser to move to the directory you stored the sample application. Click on
the firmwareprojekt.prj and then click Open as shown in Figure 42. If an error
message occurs, you can ignore it. It simply informs you that the project is not in its
original folder.
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Figure 42: Browser for Project File, select project file for E909.06

Open the Build Menu and click on Clean. This deletes all the output files generated
by UEStudio. (See Figure 43)

Figure 43: Build Menu containing the Clean Option
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Once completed, open the Build Menu again and click on Rebuild All. Confirm the
next question whether to rebuild the whole project by clicking Yes. See Figure 44 for
details.

Figure 44: Build Menu with the Rebuild All Function

When the building is done, watch out for error messages in the Output Window. If O
errors are indicated (as shown in Figure 45) your installation was completely
successful and you are ready to proceed with your own application.

Figure 45: Output Window with Status Message

In order to program the generated application on the E909.05 click on the
Commands icon in the Build Toolbar, as illustrated in Figure 46.
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Figure 46: Build Toolbar with Command Icon

The Menu shown in Figure 47 will pop up. Here you can select Flash Filename.elf
(Executable and Linking Format) to program the file.

Figure 47: Menu Items of the Command Icon

If you are going to setup your own Project, it might be necessary to include different
libraries than in the standard sample project. To do so, access the Project Menu and
click on Project Settings as indicated in Figure 48.

Figure 48: Menu Project with highlighted item Project Settings
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Switch to the Settings Tab in the window for project settings and click on Compiler
Options as presented in Figure 49.

Figure 49: Tab Settings of the menu item Project Settings

If you used the firmware Project as a prototype there is only firmware library
available. You might want to include additional supported libraries. To do that double-
click on the wanted library available in category System libraries. In the current
opened box select yes and click OK as it is shown in Figure 50.
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Figure 50: Compiler Options Menu
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