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Design tip

VL6180X — Automatic VHV repeat rate implementation

By Colin Ramrattan

Main components

VL6180X Proximity and ambient light sensing (ALS) module

Purpose and benefits

The purpose of this document is to guide customers who would like to know how to
configure the Automatic VHV calibration feature and in which situations each calibration is
suitable.

It is assumed that customers who use this document are already familiar with coding
practices, the I°C standard, and have the technical knowledge to understand the VL6180X
datasheet.

Figure 1. VL6180X Device
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The VL6180X uses single photon avalanche diodes (SPADs) to detect a photon returning
from the measured target and as the temperature changes, the SPAD sensitivity changes.
As a result, the VHV calibration feature is used to recalibrate the SPAD sensitivity so the
measurement accuracy can be maintained across the operating temperature.

Automatic VHV calibration is turned on by default and repeats after the set number of
range measurements defined in SYSRANGE __ VHV_REPEAT_RATE (Register 0x0031).
Manual VHV calibration can be performed by setting SYSRANGE__ VHV_RECALBRATE
(Register 0x002E) to ‘1’. It is not recommended to use manual VHV calibration as this will
require knowledge of the ambient temperature changes.

Deciding which repeat rate to use with automatic VHV calibration depends on the
environment and application that the VL6180X will be used in.

Automatic VHV calibration is performed by default after every 255 measurements as this is
the default value in the SYSRANGE__ VHV_REPEAT_RATE register. As this calibration
does increase current consumption, it is not recommended to be used after every
measurement. The user should consider the ambient temperature environment that the
VL6180X will be placed into. If the device is integrated into an end product, the temperature
of the product will also increase the temperature of the VL6180X.

If the VL6180X is set to perform continuous or numerous range measurements that will be
across the same temperature experience, then the default repetition rate is suitable. If the
VL6180X is set to perform very slow sampling down to 1 sample per minute, then the
repetition rate should be reduced to allow for an Auto VHV recalibration before every 5 °C
change in temperature. Table 1 below summarizes which VHV repeat rate should be
considered for each use case.

Approximate SYSRANGE__ VHV_REPEAT_RATE (0x0031)
measurement rate | Setting with expected temperature change °C/Hr
(Samples/Minute) 10°C/Hr | 20°C/Hr | 30°C/Hr | 40°C/Hr | 50°C/Hr
1 30 15 10 7 6

10 255 150 100 70 60
>100 255 255 255 255 255
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Support material

Related design support material

MOB-EK2-180-01/1

Product/ system evaluation board

Documentation

Datasheet: VL6180X - Proximity and ambient light sensing (ALS) module
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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. 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.

© 2014 STMicroelectronics — All rights reserved
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