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Copyright and Trademark Information

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.
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1 Foreword

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 1AR-Version

Here are some hints how to get started with the IAR-IDE for E909.05 and E909.06.

This description is for the IAR-version V4.1x and V4.2x with additional components for E909.05 and
E909.06 compile- and link support.

You can download a 30-days-full-use-evaluation-version from IAR homepage. To use this version you
have to register at IAR by Internet or e-mail. The install-routine will feed you during the installation and
the registering-process.

2.1 Priming the Hardware

For the MSP430-Flash-Emulation-Tool you will need a standard-printer-port. Check if port-address-
range of this parallel-port starts at “0x378”, you find this information in Windows by right-clicking
“Working-Place”, “Properties”, “Hardware”, select “Device manager” under “Resources”, “l/O-range” for
your printer-port e.g. LPT1. If this is not you have to set an environment variable by right click to
workspace, than properties, card expanded, button "environment variable", button "new", Name:
"JTAG_PORT_ADDR" and as Value the read out start address for example: "0xDCAS8".

2.2 Installation 1AR

Important: Avoid blanks in install-path-, file- and project-names — use short ones like
“C:\program\IAR” as root-path and “C:\program\IAR\WORK” as workspace-path. This is important for
the ELMOS-Tool-Chain.

Use the “Full’-installation. Change install path!

2.3 Setup for E909.05 and E909.06 in IAR-workbench

Copy the directory “.\430” from USB stick “\software_source_files\ide\iar\iar_addon\430” to the path
from your IAR where this directory already exists. Click “Yes” to override this.

If you are going to use IC E909.05 or flashing the IC E909.06 with the external flash tool copy the
directory “tools” from USB “\software_source_files\ide\tools” stick to “C:\mechaless”. If this
directory does not exist you have to create it first. This location is necessary because the call of the
external flash tool in the IAR workbench delegate to this folder. The description for the external flash
tool is found in chapter 4 Using an external flash tool.
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3 Example

Create/modify a project as needed (remember the character set-restriction when choosing a
name/path for workspace and/or project). You will find an example on the delivered USB stick. The
examples are called application notes Choose “File”, “Open...”, “Workspace...”, search for the
example and then choose the workspace file “*.www”. It is also possible to create a new workspace
and add the existing project. After creating a new workspace click “Project” and choose “Add Existing
Project...”. File ending for a project is “*.ewp”.

Each application note is available for E909.05 and E909.06 in separated projects. Both project files
are integrated in one workspace and contain the same files except the firmware library and the project
settings. Always select and highlight the project you work with.

3.1 Configure E909.05

Be sure to highlight your projects root node for E909.05 first (Picture 1). In the project's options-menu
("Project", Options", category "General Options") choose the device “EL16_909_05" (Picture 2).

?IAR Embedded Workbench IDE

File Edit Yiew Project Simulator Tools  indow Help

Dﬁﬂﬁl%léﬁhélﬂnll E4Sy S Ee £

IevaIBoard 30905 - Debug l
Files | £ |

B BlevalBoard
eelulevalBoard_ed0905-Debug | v | |
| F=EOlib

| FEOmisc -

| main.c -

| Leouput

(F evalBoard_e90906 - Debug v

Picture 1: Project root node for E909.05

Options for node “evalBoard_e90905" x|
Categony:
General Options
CIC++ compiler
Assembler
Cuskam Build Targst I Dutputl Library Eonfigurationl Library Options Stacka’HeapI 1 | L4
Build Actions
Linker
Debugger ~ Device = [ata Fade]
FET Debugger & Syl
Simulator (o3 [z
) LLarge
— Hardware multiplier — Floating-pairt
¥ Hardinare rmulkiplies Size of type 'doubls’
& Lllovdirect access {+ 32 hits
£ Wase only libran calls " B4 bits
[ Position-independent code
[~ Aszembler-only project
0K Cancel

Picture 2: Project settings for E909.05
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Navigate to category Linker and in the group box Format set the radio button to Other. In the combo
box Output format set it to intel-standard as it is shown in Picture 3.

Options for node "evalBoard_e90905" il

Category: Factary Settings |

General Options
CJC++ compiler

assembler
Custarn Build Output | Extra Dutputl ttdefinel Diagnosticsl List I Configl Praoce 4 I 'l
Build Actions
¢ Lirker .
F bu o — Output Ale
b I” Overiide default Secondany output file:
FET Debugger
Simulator IevalBoard_eSDSDE.adS [More for the selected format)
— Format

™ Diebug information for C-5P
¥ | it runtime contral medules
¥ it /0 enqulatior modules
™| Buifered terminal mutput
= &llawiC-EFy -speific extra autput file
= Dther

Output format: Iintel-standard

Faormat wariant: I Mone

Lef LefLe

M odule-local symbols: IIncIude all

oK I Cancel |

Picture 3: Linker options for E909.05

Please keep in mind that IC E90905 is not able to debug. For flashing the device an external flash tool
is used. Therefore refer to chapter 4 Using an external flash tool for detailed information.
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3.2 Configure E909.06

Be sure to highlight your projects root node for E909.06 first (Picture 4). In the project's options-menu
("Project", Options", category "General Options") choose the device “EL16_90906A_V4” (Picture 5).

JF 1aR Embedded Workbench IDE

File Edit Yiew Project Emulator Tools Window Help

DS HE & & R[> REAA AN XX

Options for node “evalBoard_e90906"

IevaIBoard =30306 - Debug l

Files

B BlevalBoard

21 ( evalBoard_e30905 - Debug

| Falib

| FEamisc

| main.c

| L@ 1 Output
gclu/evalBoard_e80906 - Debug | v [ |

2

Picture 4: Project root node for E909.06

x|
Categony:
General Options
C/C++ compiler
Assembler
Custom Build Target I Clutput I Library Configuration I Library Options | Stack/Heap ILI_'I
Build Actions
Linker .
Debugger  Device - Data i adel
FET Debugger = Sl
Sirmulator O el
£ LLange
— Hardware multiplier — Floating-pairt
¥ Hardware multipliss Size of type 'doubls’
& Allow direct access + 32 hits
= Use only library calls " B4 bits
[~ Position-independent code
[ &ssembler-only project
Ok Cancel

Picture 5: Project settings for E909.06

In category Linker within group box Format choose Debug information for C-SPY for output format
(Picture 6). This format is required by IAR when downloading the file with the IAR debugger.
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Options for node "evalBoard_e90906™ ﬂ

Categan: Factory Settings |

General Opions

CiC++ compiler
Assembler

Cuskarn Build Output | Extra Dulputl ﬂdefinel Diagnnsticsl List I Cnnfigl Proce 4 I ’I
Build Actions
¢ Linker ;
i b o — Output file
FETgIIZ)gebugger I™" Overiide defaul Secondary output file:
Simulator IevalBoald_eSElElDE.d43 [Mone for the selected format]
— Format

&' Debug information for C-5FY
¥ with runtime control madules
W with [ /0 emulation modules
[ Buffered terminal output
[ Allow C-SPY-specific extra autput file
= Other

D utput farmat: ImspdSD-t:-:l

Farmat variatit: INune

Lef L L

tModule-lacal syribals: IInclude all

ak I Cancel |

Picture 6: Screenshot from Options, Linker

Make sure that in category Debugger within tab Setup the FET Debugger is selected. For debugging
in C language ensure that the check box Run to is checked and the text main is set in the label below.
Then in category FET Debugger choose Texas Instrument LPT-IF and Parallel port 1 for connection
(Picture 7).

Options for node "evalBoard_e90906™ 5[

Categaon: Factary Settings |

General Options
CiC++ compiler

Aszzembler

Custar Build Setup | Download | Breakpoints |
Build Actions 5

Lirker r— Cankection

Debugger Texaz Instrument LPT-IF IAutDmatic J
FET Debugger I—_,
Simulator Parallel port 1 =

— Debug protoco—— Target YL
[T Oweride default Taraet EE ol |3.D
= Spu-Bivaie
® dfie JTAG Settlirg tirne [ir misl: IU

[~ Attach ta running target

[~ Dizable memary cache

Ok I Cancel

Picture 7: Setup for FET Debugger, category Setup
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After setting the connection change to tab Download. Remove any checked state and set the radio
button Erase main memory in group box Flash erase as it is shown in Picture 8.

Factomy Settings

Setup  Download | Breakpoints
[ Werify download

[ Allow erasedwite access to locked flash memany

[T fllow erazewite access to BSL flash memany

Flazh eraze
= Erase main memary
" Erase main and Information memony

" Retain unchanged memary

Picture 8: Setup for FET Debugger, category Download
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3.3 Build project and download to E909.06

Now you are ready to build your first project. Choose Project and click Rebuild all. The Messages-Box
should show Total number of errors: 0.

Download the project in your E909.06 by press the “Download and Debug” Button (Picture 9).

?IAR Embedded Workbench IDE

File Edit Wew Project Ermulator  Tools Window Help

FHE & 4 ERo o Ay S pEh BRESS D

IevaIBoard 230906 - Debug j
Files BB
B [ElevalBoard

a1 G evalBoard_e90305 - Debug

=i evalBoard_e30906 - Debug --

Faalik

@ misc *
rmain.c *
L@ C] Output

Picture 9: Download the program to E909.06

After downloading the visualization of the IDE changes to debug mode and the program runs to main
and holds on. You are now able to debug the application with IAR. You can leave the debug mode by
press the red X in the IAR toolbar (Picture 10). After leaving debug mode the visualization changes
again to normal mode. After a reset for the hardware the program runs free.

?IAR Embedded Workbench IDE

File Edit “iew Project Debug Emulat.o Tools  Window Help

W JEIEEY RS A M- EE X T YT
EEEE TR
BGIE’_RET @l@-‘lm .|

Wy ace W |
IevaIBoard 230306 - Debug j 109

Files | co ET i**
F RS
= evaIBDard v 112 *# @paramlin] argc dummy pardmeter
ﬂevaIBuard... s i\ 113 # @paramfin] argy dummy parameter
L@ FevalBoa_. v D114,
*E 115 int main( int argec, char *aregw[])
LO116
117 SEE @rerbatin #457
113 uintle_t ui_cnt:
119 loopConf_t £ _loopConf;
120
121 /% variables for filter and calibration functions #/
122 uintle_t ui_filtervalue, ui_dquiescent;
123 uintl6_t ui_autocatch = 0;
124 uintle_t ui_euis_min:
©o 123 Calib_Result_t t_calib result = Calib_ Nothing Done;
. 126 uintlé_t ui_lastCalibTimestanp[ LOOFMAXCOUNT] »
-y uintle_t ui_oldCalTime = 0;

Picture 10: Debug E909.06
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4 Using an external flash tool

4 1 Additional installation

1. If you want to integrate the external Flash tool you have to install the program giveio. You will find
this in “software_source_files\ide\install\giveio_setup.exe”.

2. It is necessary that you have copied the directory “tools” from “software_source_files\ide” to
“C:\Mechaless\” (chapter 2.3). If the directory does not exist you have to create it.

4.2 Configuring the IAR-workbench for external flash tool

For flashing the device with the external flash tool el16_jtag.exe requires an intel hex file format.
Therefore open the project settings and navigate to category Linker. In tab Output within group box
Format choose Other for output format as it is shown in Picture 11.

Options for node “evalBoard_e90905" El

Category: Factary Settings |

General Options
Z/Z++ compiler

Assembler
Cuskam Build stra koo efine | Diagnostics | Lis anfig | Proce
Output | Extra Output | #define | Diagnastios | List | Config| Proce 4 ¥ |
Build Actions
¢ Linker _
:r o — Olutput File
FET?ZJgel:-ugger [ Dveride defaul Secondary output fils:
Sirnulakar IevaIB oard_=30905.a43 [Mane far the selected format]
— Format

™ Debug information for C-5PY
¥ | with runtime. contral modules
¥ | itk 1400 emulation modules
™| Buffered terminal output
[T dllaw C-5F specific extra autput file
% Other

Cuatput Farmmat; Iintel-standard

Farmat wariant: I Maone

L Ledle

Module-local symbols: IInclude all

| k. I Cancel |

Picture 11: Required linker options when using the external flash tool

sw-supply.doc 12/16



E MECHALESS

OPTOELECTRONIC SYSTEMS

Table of contents

4.2.1 Configure flash Tool for E909.05

1. Start your IAR-workbench IDE. Integrate the EL16-Flash-tool for E909.05 by creating a tool-menu-
item. Open Tools, Configure Tools... , new... from Main-Menu and create a new entry as shown
below (Picture 12).

Enter Menu Text:

—EL16-Flash E909.05

Command:

C:\mechaless\Tools\flash_e90905\ext-flash-el16.bat

Argument:
"C:\mechaless\Tools\flash_e90905\""$EXE_DIR$\$TARGET_FNAMES$"

Configure Tools

kenu Cantent;

-EL1E-Flash ES09.06 1] 4
-EL1E-Flazh E309.05

Cancel

it

e
Delete |
Menu Text:
I-E L16-Flazh E309.05
Cornrmard:
[ e |

IE:HmechalessHT oolz'flash_e903054extflas Browse. ..

Argurnent:
I"E: Ymechalezsh T oolshflazh_e303054'""$E

[ nitial Directany:

v Redirect to Output Windaw

[ Prompt for Command Line

T ool Available:

I.-’-‘-.Iwa_l,ls j

Picture 12: Configuring the IDE for the external flash tool for E909.06

Make sure to activate "Redirect to output window". Confirm with OK.

2. It is advisable to make a key-binding for instant access to this new function. Go to Tools,
Options... and choose Key bindings, select Tools in dropdown-box Menu and highlight the new one
-EL16-Flash. Define something like "CTRL+ALT+F" for the new command (you will be noticed, if your
key-selection is already in use). Apply it with the Set button.
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4.2.2 Configure flash Tool for E909.06

1. Start your IAR-workbench IDE. Integrate the EL16-Flash-tool for E909.06 by creating a tool-menu-
item. Open Tools, Configure Tools... , new... from Main-Menu (Picture 4) and create a new entry as
shown below (Picture 13).

Enter Menu Text:

—EL16-Flash E909.06

Command:

C:\mechaless\Tools\flash_e90906\flash.bat

Argument:
"C:\mechaless\Tools\flash_e90906\""$EXE_DIR$\$TARGET_FNAMES$"

Configure Tools

kenu Cantent;

-EL1E-Flazh ES09.06
-EL1E-Flash ES09.05

]9

Cancel

i

e
Delete |
Menu Text:
I-E L16-Flazh E309.06
Cornrmard:
[ e |

IE:HmechalessHT oolz'flash_e9030E4 lash.b Browse. ..

Argurnent:
I"E: Ymechalezsh T oolshlazh_e30306N " "$E

[ nitial Directany:

v Redirect to Output Windaw

[ Prompt for Command Line

T ool Available:

I.-’-‘-.Iwa_l,ls j

Picture 13: Configuring the IDE for the external flash tool for E909.06

Make sure to activate "Redirect to output window". Confirm with OK.

2. It is advisable to make a key-binding for instant access to this new function. Go to Tools,
Options... and choose Key bindings, select Tools in dropdown-box Menu and highlight the new one
-EL16-Flash. Define something like "CTRL+ALT+F" for the new command (you will be noticed, if your
key-selection is already in use). Apply it with the Set button.
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4.3 Start external flash tool

Each device E909.05 and E909.06 use different Flash tools. When you have configured the flash tool
for the device you are going to use, you are now able to flash the device. Click on the flash command
for the adequate device in menu item Tools to start the external flash tool (Picture 14 and Picture 15).

?IAR Embedded Workbench IDE
File Edit Yiew Project Simulator | Tools  Window Help

DeEHd &% 8 OptHEEr FleSy S 2EH e » &b 5N as L
Configure Tools. .. E |
e
IevalBoard_eSDSDS - Debug Filename Extensions... ] 1 %4
- Configure Viewers. . : .
Filas Z2# @file main.c
-EL16-Flash 909,06 3+
B ElevalBoard M. oriec
EVIBOﬂrd—EQDQUS Tl : 5+ Application example to demonstrate the usage of
| & [Jlib b 6 # the ES09. 05 and the E90D. 08 HALIOS IC firoware.
| & [Jmisc : 7 # This is the basic software delivered with the HALIOS baseboard.
| [ main.c : 8 * It shows the usage of medsswrements and the sample timing.
| [:IOutput H 9% Additionally all released libraries are used:
L@ F evalBoard_e30906 - Debug v T

lib firmware — firmware API functioms for HALIOS IC
11 # 1ib callback - callback functions for interrupt routines

12 # 1ib haliostools - functioms for filtering and calibrating the loop values
13 # 1ib usb - SPI-USE communication

14 #

1ib c3d - 3 dimensional coordinates for the EMI kead

Picture 14: Calling the external flash tool for E909.05

% 1AR Embedded Workbench IDE

File Edit View Project Emulator | Tools ‘Window Help

Dﬁnﬁ|§|%i Options. .. Sy %
Configure Toals... E w |
IevaIBDard_eSDSEIE - Debug Filename Extensions. ;

Bl » @ [0 NE S L

L+
Conflgure YiBwWers, . : :

Files - . g: #file main.c
B ElevalBoard ELieFlashE20s g | | 4% @rief

& (7 evalBoard_e30905 - Demoy : 5+ JApplication example to demconstrate the usage of
| e valBoard_e90306 - Debug -- ! 6% the E909.05 and the E909.06 HALIOS IC firmware.

I_.Dl'b : 7% This is the basic softwere delivered with the HALIOS baseboard.

@ Camisc : 8% It shows the usige of meassurements and the sample timing.

main.c g

9% Additionally all released libraries are used:
10 # 1ik firmware - firmware API functions for HALIOS IC
11# 1ik callback - callback functions for interrupt routines

12 # 1ik haliostools - functions for filtering and calibrating the loop values
13 # 1ik ush - SPT-USE communication
14+

L@ 3 0utput

1ib cid - 3§ dimensional coordinates Ffor the HMI head

Picture 15: Calling the external flash tool for E909.06

Before calling the flash tool make sure that you have selected the project with the device you are
using (E909.05 and E909.06 require different flash tools).
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A. History of changes

Version Datum Verfasser Status Bemerkung
1.0 05.12.2007 FDE Release
1.1 12.01.2009 FDE Release | New Version of IAR-DEMO-VERSION; empty sites removed
1.2 10.09.2009 FDE Release | Hardware priming was edit
1.3 11.01.2009 MKI preliminary | According to E909.06 all chapters reworked
1.4 10.06.2010 MKI Release | Documentation for support of E909.05 and E909.06 reworked
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