RENESAS Application Note

ISL29501 Temperature and Ambient Light Data Collection

The ISL29501 has the ability to do real-time correction of distance measurements because of changing
temperature and ambient light conditions. To best serve our initial customers, Renesas createa correction
coefficients based on collected data taken in the end application. To make this process efficient, the data needs to
be delivered in a standardized format, which is described in this document.
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1. Advanced Calibration Process
The following are the required steps in the advanced calibration process.

1. Data is collected for phase while a single independent variable is changed. At this time, supported variable
types are die temperature and ambient light. The ISL29501 has separate 8-bit registers for each of these.
Phase is collected along with the ISL29501 measured temperature or ambient light data.

2. AtRenesas, a graph is made of phase versus the independent variable. A least squares curve fit to a 2nd order
polynomial is generated from the data. The process involves creating an Excel trendline. The resultant curve
has the form of Ax2 + Bx + C. From the Excel curve the A and B coefficients are calculated and converted into
the correct hexadecimal format.

3. The values for A, B and an exponent are emailed back to the customer who programs them into the correct
registers. These values need to be programmed into the ISL29501 each time the chip is power cycled. They
can be left at the default (0x00), which does no correction.

4. The final constant C comes from the standard distance calibration. Distance calibration is the reference point
where all errors should be nulled. At the time of distance calibration a reference temperature needs to be written
into the chip. The user reads register 0XE2 and needs to write this result into 0x31. For high integration time
settings, the temperature changes while running the distance calibration routine. The best way to compensate
for this is to average the temperature value in the distance calibration routine and write the average into 0x31
at the end. For many circuit board designs, it is acceptable to read only a single temperature during the last
measurement in distance calibration.

2. Collecting Data

Temperature and ambient light are two independent sweeps, these cannot be done at the same time. The user
should start from power-on conditions and then program the emitter current and integration time. Before collecting
data, all 3 standard calibrations should be performed or values loaded from a previous calibration. All registers
from 0x31 to 0x52 should be at the default (power-up) state of 0x00. Temperature should be varied in an oven so
the emitter and photodiode change along with the ISL29501 chip. A heat gun should not be used as it is unlikely to
produce a representative temperature gradient. A good technique is to ramp the temperature from the minimum to
the maximum over ~5 minutes recording 1 - 5 distance measurements per second. About 80% of temperature drift
in caused by the photodiode. In an oven it is best to use a black target, ~10% to minimize the amount of
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reflections inside the oven. The target should be sized and the board aligned so that beam completely strikes the
target.

CSV is the required data format. The application software needs to output three registers separated by a comma.
The order is not important. The required registers are listed below:

= Temperature - registers OxE2, 0xD8, 0xD9
= Ambient Light - registers OxE3, 0xD8, 0xD9

In all cases, the independent variable (temperature or ambient light) should be swept across the anticipated range
of the application. A good target is a minimum of 10 measurement steps and at least 100 measurements made at
each step. More data points are better so that noise is averaged out.

In ambient light data sweeps, it is important that the temperature remains constant. If that cannot be guaranteed,
the temperature coefficients should be generated and programmed into the chip before collecting data in the
ambient sweep. To avoid self-heating of the board, use low integration times (reg0x10 < 0x02) to avoid raising the
die temperature. The emitter (reg90 and reg91) should be programmed to the application condition. Both
calibrations are independent and have separate coefficients. The user can choose to do either one or both or do
one now and the other later. There is a single exponent that is shared by both sets of coefficients, which is also
provided.

3. Revision History

Revision Date Description

Applied New Template.

1.00 Apr 11, 2022 . . )
Added Revision History section.
0.00 Oct 6, 2015 Initial release.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
Www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
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