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1 Foreword

Thank you for your interest in our HALIOS® products.

HALIOS® is a High Ambient Light Independent Optical System. It is a sensor system that is free of in-
fluence of ambient light noise. The sensor itself simply consists of infrared transmitting LEDs and a
photodiode. The subsequent electronics is an integrated circuit made by ELMOS Semiconductor AG.

This HALIOS® IC E909.05 and E909.06 implements the following functions:

5 LED drivers for feeding the transmitting and compensating IR-LEDs
1 receiver preamp for the photodiode (PD)

HALIOS® control principle

flash and SRAM memory for your own development

SPI, I°C and GPIO communication interfaces

LIN communication interface, only for E909.06

+
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The sensor receives optical reflections caused by an object. The following HALIOS® control principle
in the ASIC filters the received sensor signal and is ready to interpret the calculated values for your
own needs. Appropriate features such as suppression of ambient light, self calibrating, temperature
compensation and many more are already implemented.

D,

So you have a lot of possibilities to build up your own input device — with HALIOS®.

Please read these instructions carefully and completely in order to avoid operating errors. If you have
any questions or comments regarding this software or documentation, please contact:

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

Germany

Tel. +49(0)721 62698-0

Fax +49(0)721 62698-11

Email INFO@MECHALESS.COM
Home HTTP://WWW.MECHALESS.COM

Foreword 4/19
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2 Startup

The HALIOS® application development system called HACo is a graphical environment software to
configure and evaluate the ELMOS IC E909.05 and E909.06. After setup you have the possibility to
communicate with the device using your PC via USB. All received data can be analyzed in a kind of
oscilloscope view and can be sent from the HACo application software to your own software client.

2.1 System Requirements
Windows 2000 / XP / Vista
.NET Framework 2.0 or any later version
USB port
local hard disk drive with write access

baseboard with usB
ASIC E909.05A e hardware

4
Y

HACo
software application HACo
development server module
system

Fig. 1: Structure chart

2.2 Installation

Start the file haco_setup4.0.exe . In the following dialog window choose a folder where you would like
to copy the HACo application development system to. This action does not concern the windows envi-
ronment (registry, system folder etc.).

NOTE: The folder must be located on a local hard disk drive (e.g. C\ , D\ ). Administrator rights may
possibly be needed for this.

2.3 Starting the Software

After the file has successfully been unpacked you find the file haco.exe in the target folder. Start the
program by double-clicking.

TIP: Create a short-cut on your desktop. To do this, choose the file haco.exe with a right click. In the
following drop-down menu click on Send to and then on Desktop (create short-cut) . Now you can
start HACo simply from your desktop.

Startup - System Requirements 5/19
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3 Operating

The HACo tool is used for the configuration of the connected sensor and reads out data values saved
in the IC. This measured data can be represented in various modules within HACo.

3.1 HACo Main Window

The main window is the central element for controlling HACo. You can control all the actions described
in the following sections from here. The operating surface consists of following elements:

menu bar (1)

project and sensor information (2)

tab selection (3)

control panel buttons (4)

status bar (5)

sensor modules (6)

T8 HALIOS Config E“E@

Fle Sensor Tools  Settings  Help { 1

Connection control 4
HALIOS project settings ct seiia 6 | Discomnect | [ Stop [
fz‘\ -
Standard views
Project information U R @
Piajectname 0908503 Loopvalue vs. time Wiite loopvalue to file
Application version +1.00 [customer)
IC name E303.064 4
SFR size in words 177 JSE Hisndeciviaw s
User size in words 255
Max. number of Loops 16 Absalute positions
Sample time 10 [mg]
Last Reset reason 0=0001
Lib versions
Fitmware wd. 00
HALIOS toals w400
Coordinates 30 w303
Use wd. 00
HALIDS project | SFR | User space @ 1 Views / Control |

{ Connected: USE | | Meastrement running ;| | selscted adresses: 11 of 19 | | m

Fig. 2: HACo main window
The individual elements are described in the chapters below.

3.1.1 Menu Bar

The menu (see Fig. 2) bar keeps to the style as normally used in Windows applications. The functions
made available via this menu bar are as follows:

Operating - HACo Main Window 6/19
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3.1.1.1 File
The menu item File contains:
Open project... (not yet implemented)

Save project as... (not yet implemented)
Quit: close application

TIP: The application can also be closed with the Windows close button and the key combination

CiHQ .

3.1.1.2 Sensor

The menu item Sensor contains:
Configure... : Readout and configuration of the connected sensor. This menu item can also be
optionally opened with the key combination Alt+C (depressing both buttons simultaneously).
Calibrate optics... : Here you can calibrate the sensor.

3.1.1.3 Tools

This menu item Tools contains:
Memory access : Get and set values of individual storage positions. Please refer to the firmware
documentation for storage occupancy of SFR and UserSpace.

Flash parameters : Allows permanent saving of the configurations of SFR (Special Function Reg-
ister) and the UserSpace in flash memory.

3.1.1.4 Settings

This menu item has an option Expert mode to have absolutely full access to all firmware functions.
This setting affects the configure dialog and the memory access dialog. Once Expert mode is checked
you get the message that there are no plausibility checks anymore. Only in the Expert mode you have
write access in the memory access dialog.

3.1.1.5 Help

The menu item Help contains:

Report error : This menu item is to report problems with HACo or the evaluation board. It takes
you into your e-mail client which has already entered in your destination address
INFO@MECHALESS.COM and the error to be reported in the subject matter line. Please leave the
subject matter line unchanged.

Visit mechaless.com : This menu item invokes your standard browser and adds the address
HTTP://WWW.MECHALESS .COM.

About : Here you see used software version numbers for HACo and its related DLLs.

3.1.2 Project and sensor information

This window box shows relevant project information about the HALIOS® IC and its software. In the
window Lib versions you see the current software version which is used in the HALIOS® IC.

Operating - HACo Main Window 7/19
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3.1.3 Tab selection for SFR and UserSpace

The address box is split into two sections. Addresses for SFR and addresses for UserSpace. In the
tab selection SFR all required addresses for SFR are set within this window box. Additionally in the tab
selection User Space the addresses for UserSpace are set. The activated addresses and correspond-
ing data are currently read out of the baseboard and may be used in the loop view. The maximum
number of selected addresses is 19.

Address Mame Address Name
25 Laop 01 10 Lowpass Loop 01
35 Loop 02 12 Lowpass Loop 02
45 Loop 03 [ 1e Lowpass Loop 03
55 Loop 04 [ 19 Lowpass Loop 04
65 Loop 05 22 Lowpass Loop 05
75 Loop 06 [ 25 Lowpass Loop 06
35 Loop 07 [ 28 Lowpass Loop 07
95 Loop 08 Fl 3 Lowpass Loop 08
(R Number of loops to measure 90 K - axis
13 Timestamp 91 Y - axis

92 Z - axis

Manage addiesses Manage addresses
C Delet [ ] Dete

.HALIDS project| SFR | User space HALIOS project | SFR | User space

Fig. 3: Tab selection for SFR and UserSpace. Left: address box for SFR, right: address box for UserSpace

A multiple selection is possible by holding the Cil  key or dragging a frame around several ad-
dresses. If any checkbox of the selected ones is subsequently activated (or deactivated), then all of
the other selected checkboxes will also be activated (or deactivated).

The significant addresses and data depend on the software used in the IC. A further address can be
added using the button New. As the picture shows you it is also possible to add more than one ad-
dress at once. The new address(es) will be added at the end of the list and activated immediately.

T Add new USER address(es)  [X)

Insert addiess(es)
Format is 15100120

1-2:3-7:
Name
Filter and Calibration setting

[ Cancel J I Apply

Fig. 4: Change address

With the Delete button the marked address is removed from the list. If this was activated and is being
used in one of the currently represented modules, this channel will automatically be set to Off.

TIP: For information regarding the function of the registers and the range of the values please refer to
the firmware documentation. Always keep in mind that the addresses for SFR are software base regis-
ters and have nothing to do with the hardware registers of the IC.

Operating - HACo Main Window 8/19
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3.1.4 Control Panel Buttons

The buttons in the control panel (see Fig. 2) are used for the operation of the PC interface via which
the appropriate hardware can be connected.

The Connect button is only active when there is currently no HALIOS® device connected to the PC.
There will be an immediate connection if a HALIOS® USB device is attached. Then the Connect but-
ton is deactivated. The connection status can be read from the status bar.

3.1.4.1 Connect USB

When USB connection has established HACo connects itself automatically. When device has con-
nected successfully the connect buttons are disabled. The connect Button is active again after discon-
necting the device.

3.1.4.2 Connect Serial

After using this button HACo automatically searches for a HALIOS® device on the serial ports. In this
process all COM ports are polled. When a HALIOS® device on a serial port is recognized, a connec-
tion is created and the Disconnect button is activated.

If a HALIOS® device on a serial port is already connected, the automatic USB identification is blocked.
This means the connection of a further HALIOS® USB device is not possible.

Serial connection only is available with a special hardware. This hardware works as RS232-12C
bridge. For Further information please contact INFO@MECHALESS.COM.

3.1.4.3 Disconnect

This button stops the current communication with the serial device and closes the respective COM
port if a serial connection was used.

3.1.4.4 Start

This button is only active when there is an existing connection with a device (e.g. Evaluation Kit). The
continuous request of the measured data from the device is started when this button is used. After-
wards the Start button is deactivated and the Stop button activated.

All active modules receive concurrent values and display these dependent on each respective preset
address. The device itself runs independently from the status of this function, as this button exclusively
determines the application on your PC. The Start button in the main window acts as a master for all
modules.

3.1.45 Stop

This button stops the communication between device and PC. All active modules are stopped. The
device continues to run independently from this function, this button exclusively determines the appli-
cation on the PC.

Operating - HACo Main Window 9/19
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3.1.5 Status Bar

You find the connection status in the bottom left corner of the main window (see Fig. 2). The status bar
is split into three sections.

Section connection:
The connection status is marked green when connected and red when not connected. The status can
be Not connected , Connected: USB or Connected: Serial .

Section Measurement status:

When the sensor data is currently reading from device the status is marked green and text Measure-
ment running is set. If Stop button has been clicked no sensor data will be read out until it starts
again by clicking Start button. When reading has stopped a red text Measurement stopped  will ap-
pear.

Section selected addresses:
Here you always find the information about how many addresses have been selected.

3.1.6 Sensor Modules

HACo provides several powerful tools to handle and evaluate the sensor. Double-click on a text in
standard or extended views and the corresponding window will open.

Please refer to chapter 3.6 for further details.

Operating - HACo Main Window 10/19



@ MECHALESS

HACo — User Guide
. OPTOELECTRONIC SYSTEMS
VerS|on 4'0 A MEMBER OF THE ELMOS GROUP

3.2 Configuration Window

Open the menu item Sensor — Configure . This window enables the configuration of all parameters of
each HALIOS® loop. A HALIOS® loop is a special control circuit inside the IC and provides a raw out-
put value. The dialog to configure the device E909.06 is extended as it has more configuration options
than IC E909.05. The extended sections are marked red in the picture below.

Fig. 5: Configuration window E909.06

The red marked sections are only available with E909.06. Please refer to your IC specification sheet
for further information.

The configuration for all loops can be saved to a simple text file. Therefore click button Save. The last
used configuration files are shown under Last used . The button called Use configuration is activated
by clicking on one of these files. If this button is pressed, the corresponding file is loaded and this con-
figuration is used.

NOTE: When a configuration file is opened, all previous configurations in the IC are lost!

Operating - Configuration Window 11/19
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3.3 Calibrate optics

For best performance each optical head has to be calibrated with a set of HALIOS® parameters. Once
calibrated, these parameters can be flashed into the IC E909.05 or E909.06 on the baseboard. You
also have the possibility to save them as a file on your hard disk. The calibration can be easily done by
using the calibration wizard.

Start the calibration with the menu point Sensor — Calibrate. The wizard starts as shown and the fol-
lowing wizard instructions will guide you through the calibration process.

Fig. 6: Calibration wizard

NOTE: The calibration wizard will overwrite the parameters of loopl..loop4. To save these parame-
ters, activate the check box Save old loop-configuration before calibrating. The parameters of all other
activated loops will not be altered.

3.4 Memory Access Window

Open the menu item Tools — Memory access... . Within this window you can read the value of each
address stored in the SFR or in UserSpace of the firmware. A write access only is allowed if the Ex-

pert mode is enabled. To enable Expert mode click on Settings — Expert mode . The address space
is defined by the firmware. The addresses for SFR and UserSpace are separated in two banks. The

range of addresses for each bank is shown in the main HACo window under project information. De-
fault the size of the UserSpace is 255 words (16 bit value).

Fig. 7: Memory access window

Operating - Calibrate optics 12/19
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You can directly insert an address in the appropriate field, set the corresponding bank and press the
Read button to get the value. Also you can insert a value to be set in the related address by pressing
the Write button. Keep in mind that the Expert mode is needed for a write access. Every time an ad-
dress changes its value the number is shown red.

With the management system it is possible to insert a complete row of addresses at once. Therefore
the format in the input box is e.g. 1.04 . First number sets the bank. Bank 0 selects the SFR and
Bank 1 selects the UserSpace. To enter the values press Return or click on New. When you input a
format like 0:25;1.04  you can create a complete list of addresses.

Fig. 8: Management system

Every time it is possible to have a various number of windows for memory access. The values in each
window can be visualized in different formats: Unsigned, Signed or HEX. The selected format is found
in the windows menu bar. Below the menu bar of the memory access window there is a binary few for
at least address which is currently selected. Each bit of the value is shown with a check box. If perma-
nently read is not activated you are able to set and clear the bits for the value. After changing the state
of the check boxes you have to click the Write button to set the new value in the IC.

A very nice and also new feature is to rout out the addresses permanently. This function is available
for on memory access widow with the maximum of 19 addresses. Therefore activate the check box
Reread permanently .

NOTE: If one address of the currently running firmware in the IC is actively being used, e.g. for proc-
essing loop values, the result will be immediately updated after writing and is overwritten with the new
value processed by the firmware.

Operating - Memory Access Window 13/19



HACo — User Guide

Version 4.0

To delete or insert a row use the appropriate button. In the table you can also use the right mouse but-
ton to get a related menu to do this. Pay attention to the momentary position of the cursor (arrow) at
the left side of the table when you insert or delete. A new line will appear above the marked one and
comes up with the address 254. It is possible to delete more than one address too. Therefore mark the
addresses to delete on the left and afterwards click Delete.

Fig. 9: Inserting a line

3.4.1 Save and load Parameters
With the menu File you can save and open your generated lists.

A file dialog is called up with the menu item File — Save settings or File — Open settings . After click-
ing a file dialog opens in which a file can either named and saved or loaded into current window. The
filenames extension is cfg which has XML file format.

Fig. 9: Save values from SFR and UserSpace

Operating - Memory Access Window 14/19
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3.5 Flash Parameters

With menu item Tools — Flash parameters the content of the SFR and the UserSpace is stored from
RAM into flash memory with this menu item.

An info box opens and informs about the status of flashing. After a write into the flash the number of
written bytes is given. If an error occurs, the possible cause will be shown. The content of the flash
memory is automatically written into the RAM again with the next restart (power on) of the IC.

NOTE: All current flash memory will be overwritten!

3.6 Standard and extended views

The following chapter presents the modules and describes their functions. At present the following
modules are available:

Loopvalue vs. time
Write loopvalue to file
Absolute positions

Open one of these modules by double-clicking directly on the name in the module box. It is possible to
open more windows at the same time and have a view at different addresses.

Fig. 10: Different views are available

3.6.1 Loopvalue vs. Time

In this window the loopvalues (raw output value) are represented over a time axis. Click on the Start
button to go in run mode. Remember: The Start button in the main window acts as a master, so this
button must also be activated.

Fig. 10: Loopvalue vs. time

Operating - Flash Parameters 15/19
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This view is based on an oscilloscope. The representation runs from left to right. Latency can occur
due to capacity load of the used PC. Values are not lost. The various setting possibilities are de-
scribed below. The values you see depend on the chosen addresses and used sensor.

3.6.1.1 Address Selection Fields

Choose an address in the drop-down menu. Directly below the menu the content of this address is
continuously displayed. Also the oscilloscope graph shows the current value. Four address channels
are available per window. You can always open another one with regard to capacity load.

Fig. 11: address selection fields

If an address is activated in the main window, this is also available in the address selection fields. If a
view displays an address which has been deactivated in the main window, this selection field will
automatically change to Off.

3.6.1.2 Scaling

The graphical display can be scaled in y-direction. The scaling setting for y direction is set in the win-
dow y scale and the scaling appears on the left side of the window (red marked sections).

Fig. 12: Y-axis scaling

NOTE: The minimal value must be smaller than the maximal one. A negative value is not possible.

Operating - Standard and extended views 16/19
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3.6.1.3 Cursor

A signal can be measured with the assistance of the cursor line. The desired channel to measure can
be selected in the cursor panel. The mode of the cursor can be set via the selection below. The cursor
is activated and updated by pressing and holding the mouse button inside the graphical display. Now
the cursor can be moved to the desired position and remains there once the mouse button has been
released. All relevant data will automatically be updated.

The read value relates to the time stamp and is indicated in the fields Cursor 1 and Cursor 2 . The
time stamp is generated in the HALIOS® IC. The difference of the time (t, - t;) and the loopvalue (y, —
y1) between both cursors is given at the box called

Fig. 13: cursor panel

NOTE: The sample time of HALIOS® IC is set in the embedded firmware. Default it set to 8ms or
10ms. The display of the differential time is a value calculated on this time base. The USB call time is
normally 8ms. When the sample time of the IC is smaller than USB call time one ore more timestamps
may get lost.

Operating - Standard and extended views 17/19
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3.6.2 Write Loopvalue to File

Here you can save up to four (loop) values consecutively into a csv -file. This is readable with an AS-
ClI-Editor (e.g. Notepad ) or any spreadsheet analysis software which can read the csv -format. It is
also possible to set the detailed file format in the group box File format .

Choose the desired addresses and formats (Unsigned , Signed , Hex) for each channel. Make sure
the system is in run mode. You will see the appropriate data of the chosen addresses at the bottom of
each channel box.

Fig. 14: write value to file

A file dialog window in which you can determine the target file is opened with the button called New.
The file currently opened for writing can be closed with the button called Close.

Operating - Standard and extended views 18/19
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3.6.3 Absolute Positions

This view graphically displays the absolute coordinates which are generated in the firmware library
called Coordinates 3D . The resolution of the cube rises from -64 to +64 in the x and y directions, as
well as 0 to 16 in the z direction. Values out of this range are not displayed. When the z coordinate
reaches the bottom, a touch is recognized and the visualized point changes from green to red.

Fig. 15: absolute positions

The storage position of the UserSpace for the x direction must be entered into the first channel, the
storage position of the y direction in the second channel and that of the z direction in the third channel.
The number of tracks logs the previous movements within the sensor area.

NOTE: To use the appropriate addresses, they first have to be activated in the main window.

Operating - Standard and extended views 19/19



