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Application note

VL53L3CX maximum ranging performance improvements

Introduction

This application note describes the improvements made to the VL53L3CX software environment using the Maint6 driver
release. These improvements specifically upgrade ranging performance.
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Ranging performance

1 Ranging performance

1.1 Measurement conditions

When taking ranging measurements, it is considered that:
. The full field of view (FoV) is covered (i.e. 25 °)

. Charts used as targets are grey (17 % reflectance, N4.74 Munsell) and white (88 % reflectance, N9.5
Munsell).

. Nominal voltage is 2.8 V and temperature is 23 °C

. The device is controlled through the driver using the default settings (refer to UM2780 for a description of the
driver settings).

. The detection rate is considered as 90 % and 50 % which is the percentage of good measurements reported

by the device.

. Indoor (no IR) means there is no light contribution in the bandwidth 940 nm + 30 nm.

. Outdoor overcast conditions means a back light level of 0.7 W/m? on the sensor, in the bandwidth 940 nm +
30 nm.

. No coverglass is present corresponding to 5KLux in AM1.5 sunlight equivalent
1.2 Minimum ranging distance
A target can be detected down to 10 mm and performance is specified down to 25 mm.
1.3 Maximum ranging distance
The table below shows the ranging specifications for a typical VL53L3CX bare module, without cover glass, at

room temperature (23 °C), with nominal voltage (2.8 V), and full FoV covered.

Table 1. Maximum ranging capabilities with 33 ms timing budget in Medium distance mode

Conditions Indoor Outdoor overcast 2

88 % 5000 mm 4300 mm 1600 mm 1400 mm
Target reflectance
level, full FoV 54 % 4400 mm 4000 mm 1300 mm 1100 mm
(reflectance %)
17 % 2300 mm 1900 mm 1100 mm 900 mm

1. Indoor, no infrared
2. Outdoor: 0.7 W/m? corresponding to 5 kLux in AM1.5 sunlight equivalent

The ranging distances in the table below are those reported by the driver by the parameter called

RangeMeanMilliMeter.

Table 2. Maximum ranging capabilities with 33 ms timing budget in Long distance mode

Conditions Indoor Outdoor overcast 2

88 % 4400 mm 3800 mm 1200 mm 1000 mm
Target reflectance
level, full FoV 54 % 3200 mm 2900 mm 1100 mm 900 mm
(reflectance %)
17 % 2000 mm 1800 mm 900 mm 700 mm

1. Indoor, no infrared
2. Outdoor: 0.7 W/m? corresponding to 5 kLux in AM1.5 sunlight equivalent
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1.4 Ranging accuracy

Ranging accuracy is defined as follows:

RangeMeanMillimeter
TargetDistance x 100

RangingAccuracy =

The ranging accuracy is a direct evaluation of the measurement, including offset errors and output noise. This
qualitative indicator includes measure-to-measure and part-to-part dispersion.

The table shows the ranging specifications for a typical VL53L3CX bare module, without cover glass, at room
temperature (23 °C), with nominal voltage (2.8 V), and full FoV covered.

Table 3. Ranging accuracy with 33 ms timing budget

Target reflectance level, full FoV Distance (mm) m Outdoor overcast (2

25-90 +8 mm +9 mm
88 % 90-110 5% +6 %
>110 +4 % +5 %
25-90 +8 mm +9 mm
54 % 90-110 5 % 7 %
>110 +4 % +8 %
25-90 +7 mm +8 mm
17 % 90-110 16 % +8 %
>110 5 % +10 %

1. Indoor: no infrared
2. Outdoor: 0.7 W/m?corresponding to 5 kLux in AM1.5 sunlight equivalent
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Revision history
Table 4. Document revision history

25-Sep-2020 1 Initial release
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics — All rights reserved
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