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1 Introduction

In order to optimize proximity sensor performance in the final product, a factory calibration may be
required to adjust for the manufacturing and material variations that could affect proximity
measurement accuracy. Some examples of system components that could cause variations and affect
the proximity measurement are:

Cover glass

Ink properties

Ink apertures

Air gap

Rubber boot

Optical alignment

Mechanical assembly tolerances
Sensor

IR emitter

Etc.

This application note discusses a method that can be implemented to calibrate a proximity detection
system to compensate for these potential system component variations.
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2 Pre-Calibration

Prior to factory calibration, the final product’s proximity system needs to be characterized and the
performance requirements determined. This includes the following:

Choose the optimal parameter settings (IR pulse parameters, gain, etc.).

Characterize the proximity data (PDATA) noise level.

Characterize the proximity data over distance

Choose the detect distance.

Choose the release distance.

Determine the minimum PDATA delta for Release minus no-target crosstalk (with PDATA noise
factored in).

° Determine the minimum PDATA delta for Detect minus Release (with PDATA noise factored in).

Once the above has been determined, an appropriate test fixture is required. The fixture should be
designed to hold the Device Under Test (DUT) and reflective target in stable and repeatable positions.
The target and DUT should be parallel to each other in the fixture. The target should be high quality
and durable with a consistent reflectance at the IR wavelength It should be properly sized for the Field
of lllumination (Fol) of the emitter and Field of View (FoV) of the sensor. The ambient light
environment should be controlled and constant and have low IR content. If the fixture is enclosed,
ensure the internal surface is coated with a low-reflectance, matte black material to prevent unwanted
reflections from affecting the test measurements. Figure 1 shows an example of an automated
proximity test fixture. This fixture utilizes a computer controlled linear stage to precisely position the
target over the device under test. The target used in this example is a 10 cm x 10 cm Kodak 18% gray
card.
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Figure 1
Automated Proximity Test Fixture
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3 Factory Calibration

With the DUT in the test fixture, perform the following steps:

1.

With no target above the device, execute a POFFSET calibration and record the no-target
PDATA value.

Move the target to the detect distance, measure the PDATA value and store it as the detect
threshold.

Move the target to the release distance, measure the PDATA value and store it as the release
threshold.

Verify the detect-release delta is within customer-defined limits.

Verify the release threshold achieves the customer-defined margin above the no target PDATA
value.

Figure 2 shows a flow chart of the factory calibration process. The parameters chosen are arbitrary
examples.

Detect distance = 3 cm

Release distance =5 cm

PDATA noise = = 5 counts

5cm/No Target (NT) PDATA delta = 50 counts
3cm/5¢cm PDATA delta =100 counts
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Figure 2
Factory Calibration Process

No Target POFFSET
calibration

Place target at 3cm
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Save PDATA as
detect threshold

Place target at 5cm
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3cm PDATA — 5cm
PDATA > 100

5cm PDATA — NT
PDATA > 50
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4 Summary

Many factors can affect the performance and accuracy of the proximity function. Performing a factory
calibration on the final assembled product can greatly improve the quality of the product and enhance
the end user experience.
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5 Revision Information

Changes from previous version to current revision v1-00

Initial version
° Page and figure numbers for the previous version may differ from page and figure numbers in the current revision.
° Correction of typographical errors is not explicitly mentioned.
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6 Legal Information

Copyrights & Disclaimer

Copyright ams AG, Tobelbader Strasse 30, 8141 Premstaetten, Austria-Europe. Trademarks Registered. All rights reserved.
The material herein may not be reproduced, adapted, merged, translated, stored, or used without the prior written consent of the
copyright owner.

Information in this document is believed to be accurate and reliable. However, ams AG does not give any representations or
warranties, expressed or implied, as to the accuracy or completeness of such information and shall have no liability for the
consequences of use of such information.

Applications that are described herein are for illustrative purposes only. ams AG makes no representation or warranty that such
applications will be appropriate for the specified use without further testing or modification. ams AG takes no responsibility for
the design, operation and testing of the applications and end-products as well as assistance with the applications or end-product
designs when using ams AG products. ams AG is not liable for the suitability and fit of ams AG products in applications and
end-products planned.

ams AG shall not be liable to recipient or any third party for any damages, including but not limited to personal injury, property
damage, loss of profits, loss of use, interruption of business or indirect, special, incidental or consequential damages, of any
kind, in connection with or arising out of the furnishing, performance or use of the technical data or applications described
herein. No obligation or liability to recipient or any third party shall arise or flow out of ams AG rendering of technical or other
services.

ams AG reserves the right to change information in this document at any time and without notice.

RoHS Compliant & ams Green Statement

RoHS Compliant: The term RoHS compliant means that ams AG products fully comply with current RoHS directives. Our
semiconductor products do not contain any chemicals for all 6 substance categories plus additional 4 substance categories (per
amendment EU 2015/863), including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where
designed to be soldered at high temperatures, RoHS compliant products are suitable for use in specified lead-free processes.

ams Green (RoHS compliant and no Sbh/Br/Cl): ams Green defines that in addition to RoHS compliance, our products are free
of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)
and do not contain Chlorine (Cl not exceed 0.1% by weight in homogeneous material).

Important Information: The information provided in this statement represents ams AG knowledge and belief as of the date that
it is provided. ams AG bases its knowledge and belief on information provided by third parties, and makes no representation or
warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. ams AG
has taken and continues to take reasonable steps to provide representative and accurate information but may not have
conducted destructive testing or chemical analysis on incoming materials and chemicals. ams AG and ams AG suppliers
consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for

release.

Headquarters Please visit our website at www.ams.com

ams AG Buy our products or get free samples online at www.ams.com/Products
Tobelbader Strasse 30 Technical Support is available at www.ams.com/Technical-Support

8141 Premstaetten Provide feedback about this document at www.ams.com/Document-Feedback
Austria, Europe For sales offices, distributors and representatives go to www.ams.com/Contact
Tel: +43 (0) 3136 500 0 For further information and requests, e-mail us at ams_sales@ams.com
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