Prox-Head operating instructions

Guide to HALIOS® Optical Detection System of Proximity and
Contact

Version 4.0
04.06.2010

ICh MECHALESS

OPTOELECTRONIC SYSTEMS
A MEMBER OF THE ELMOS GROUP

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

Germany






’FL MECHALESS

. OPTOELECTRONIC SYSTEMS
Version 1.0 . "

Information Regarding Copyrights and Brands

These instructions and all contents are protected by copyright and are the property of Mechaless
Systems GmbH. All rights reserved. No part of these instructions, in whole or in part, may be
reproduced, transmitted or duplicated in any form whatsoever without specific written permission from
Mechaless Systems GmbH.

All trade names and brands are the property of the respective trademark holders. All named brands
serve merely as information.

Mechaless Systems GmbH assumes no liability for the accuracy of the contents and can change
these at any time without notice.
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1 Foreword

Thank you for your interest in our HALIOS® products.

Prox-Head is a HALIOS® optical proximity detection system which was developed for the Evaluation
Kit by Mechaless Systems GmbH, Karlsruhe.

This HALIOS® optical proximity sensor is intended for the detection of proximity and/or movement of
an object at a range of over 2 m.

Further information can be found at our Internet site http://www.mechaless.com.

If you have any questions or comments regarding this software or documentation, please contact:

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

Supplementary information can be found in the following documents:
HALIOS® Basics
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2 Definition of Prox-head

In connection with a HALIOS®-IC (e.g. E909.05A), the HALIOS® optical proximity detection system,
subsequently known as Prox-Head, constitutes a reflective optical sensor for the detection of proximity
and/or movement of any object. The sensor hereby has a considerably large detection range.

The Prox-Head described in this documentation is optimally adapted to the requirements of the
HALIOS® principle. The given constructive details should serve to facilitate the composition of a
customised optical system or the adaptation of an existing head and the applications’ particular special
features, respectively.

As is common to optical sensors, a typical HALIOS® optical proximity detection system comprises of
the receiving path consisting of a photodiode (receiver) and a transmitting path which is accomplished
with an IR-LED (transmitter). An additional compensation path presents a special feature relating
specifically to the principle and consists of the same photodiode and a further IR-LED (compensator).
The two LEDs have inversely phased timings. The compensator is screened to the detection area and
beams directly into the receiver. This configuration allows the HALIOS® principle to compensate for
each and every relevant interference factor such as, eg. the effect of ambient lighting, whilst retaining
distance and sensitivity.

Fig.1  HALIOS Optical Proximity System Prox-Head

2.1 Features
Long range: 2-3 m
Can be implemented even behind an infrared translucent cover
Small installation size 18 x 32 x18 mm

Freely adjustable via HACo in connection with E909.05A

2.2 Applications

Approach switch (e.g: pre-touch action)
Reflection photosensor barrier assembly (e.g: room surveillance, detection of objects)
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2.3 General Specifications

Parameter Typical Values Unit
Operating range 0 ... 2000 mm
Boundary Limit range 4 m
Transmitter wave lengths 850 nm
Compensator wave lengths 850 nm
Acceptance angle 3 °
Spectral photosensitivity (receiver) 730 - 1100 nm
Transmitter forward current <100 mA
Compensator forward current <100 mA

2.4 Functional Coupling

The functional coupling is a measurement for the wanted signal of the sensor. The following diagram
represents the resulting photoelectric current of the receiver in relation to the distance and transmitter
current. A grey card with 40% background reflectance was used as a reference for measurement.

Functional Coupling
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2.5 Mechanical Data
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Fig. 2 Dimensional Signs
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3 Installation

Fig. 3  Exploded drawing of the Prox-Head

1 Transmitter (IR-LED) 6

2 Receiver (Photodiode) 7

3 Compensator (IR-LED) 8

4 Lens 9&10
5 Compensation diffuser

Housing
Printed Circuit Board
Preamplifier shield

Screws
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3.1.1 Installation Information

The following functional basic principles should be followed when designing a HALIOS® optical
proximity detection system:

Defined optical coupling between transmitter and receiver
(definition of functional coupling see HALIOS® Basics)
Defined optical coupling between compensator and receiver
(definition of compensation coupling see HALIOS® Basics )

Shielding the receiver against interference

3.1.1.1. Functional Coupling

The Prox-Head housing optically separates the transmitter and receiver from each other (see Fig. 2
part 6). Hereby direct optical cross talk between transmitter and receiver is prevented. This barrier
thus prevents the light reaching the receiver before the reflection from the object to be detected and
thus being lost for the actual sensor function (signal to noise ratio) which would consequently mean a
reduction of the range.

A further procedure for improving this functional coupling is to equip the transmitter and receiver with
an optical lens. The transmitter optical system hereby serves to bundle the light emitted so that as
much light as possible reaches the object to be detected and, after being reflected, finally reaches the
receiver.

The receiver optical system, which should be laid out so that it focuses the largest possible part of
diffused reflected light onto the active surface of the receiver, effectively supports this.

An IR-LED with an acceptance angle of 3°is used in Prox-Head in order to ensure a reproducible
bundling of the transmitted light.

A photodiode with a relatively large active surface, supplemented with an additional convex lens is
used as a receiver (see Fig. 2).

Note: Although the HALIOS® principle is not coupled to a certain wavelength, the wavelength of the
transmitter should of course be in line with the spectral photosensitivity of the receiver.

A certain basic coupling, respectively a total coupling, is necessary for the ambient light stability and
the function of HALIOS® (for further details see HALIOS® Basics).

3.1.1.2. Compensation Coupling

Exactly as described above for the functional coupling, provision should be made for a cross talk
barrier between the compensator and the receiver when designing the compensation coupling. It is
possible to set a defined and reproducible coupling between compensator and receiver with this
barrier via a diffuser.

The objective when setting the compensation coupling is to achieve a balanced relationship between
the transmitting path and compensation path and to use the parameterisation possibilities via the
current settings as a reserve for the ageing processes, or respectively component irregularities.

The light of the compensator should reach the receiver preferably from almost exactly the same
direction as the light of the transmitter on account of the markedly high sensitivity of the HALIOS®
Sensors system. Otherwise a complete ambient light insensitivity can no longer be ensured.
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This defined compensation coupling in the HALIOS® optical proximity detection system is regulated via
a diffuser (see Fig. 2, Part 5). The emitted light of the compensator can only reach the receiver via this
diffuser and in fact from the same direction as the transmitters’ reflected light (from above). Here the
coupling can be adjusted to the given general conditions by the appropriate choice of materials
(degree of transmission).

Note: The compensating LED should of course have the same wavelength as the transmitter being
used.

3.1.1.3. Shielding of the Receiver

In order to avoid or at least minimise the parasitic effect within the photodiode, for example by the
incidence of light on the outer side or the edge area respectively, only the actual photosensitive
surface of the receiver should be open to the light.

For this reason, in the existing HALIOS® optical proximity detection system the receiver is
mechanically shielded from all sides, as well as from the transmitter and compensator and even its
environment. Only the defined area in the centre of the photosensitive surface, behind the cover (see
Fig. 5), is exposed to the reflected light.

Furthermore, on account of the contacting and housing, most photodiodes have an asymmetric
composition which can be compensated by the mechanical design.

As an additional provision, the housing of the HALIOS® optical proximity sensor (see Fig. 5) is
grounded and thus serves as a shield against EMC (electromagnetic compliance).

Fig. 4 Covering for the receiver
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3.1.2 Practical Information

The function of this HALIOS® sensor is based on the relative evaluation of the sensor signal caused by
the reflected light. The light emitted from the transmitter is reflected on the approaching object and
thus partially hits the receiver. The reflected luminance hereby depends on the degree of reflectance,
the size of the object and the length of the optical path (distance).

Due to its surface texture, colour and material, each object has its own certain reflection properties.
For example, a smooth surface reflects more light than a rough one and a light surface more than a
dark one.

The easiest property to recognise is the size dependency. The larger the object, so much larger the
illuminated surface and thus the reflected luminance.

In practice these outside influences occur in various ways and thus exacerbate the interpretation of
the sensor signal. Allowance has to be made for this factor during the design of the application. Ideally
the sensor has to be placed so that only one of the said influences can affect the sensor signal.
Should this not be possible, the dominant influence should at least be the one to be measured.

The best way to detect the behaviour of the object in the IR-range is through corresponding optical
measurement. Hereby, the influence of the approaching objects’ reflection properties cannot be
balanced out arbitrarily by increasing the sensor sensitivity. Increasing the sensitivity similarly enlarges
the range and with this the ambient influences. Every background object that reflects well, e.g. a
window pane, can impede the evaluation of a sensor signal in relation to weaker reflecting objects
situated closer.

3.1.2.1. Settings for PROX-head

Proceed as follows for correct settings:

Place the object in the target environment
Set range and offset of the transmitter until the maximum signal amplitude has been reached

Remove the object and adjust the range and offset of the compensator until the minimum
signal level has attuned itself

The centre setting ensures safe activation

In practice some cases may arise where it is very difficult to determine the settings. For example:
Surfaces in the background which reflect extremely well
Slight differences in the distances between objects and the background

Should a smooth surface in the background cause interference in the settings, then under certain
circumstances it is often sufficient to simply turn the sensor slightly. By changing the angle, the light no
longer falls vertically onto the reflective surfaces and the reflected light is thus no longer seen by the
sensor.

Should it be possible to limit the working area (e.g. limit to a point), then cross bearing lends itself to
blending out the background. The transmitter and the receiver are hereby positioned at an angle to
each other so that only the defined recording area (working area) emerges. The object is then only
registered within the overlapping zone of the two visual areas.
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A. Change Log
Version Date Originator Status | Note
1.0 21.11.2007 MIHAS Release
4.0 04.06.2010 MKI Release | Reworked for Evaluation kit V4.0

Schematic removed, available in extra sheet
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