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Data brief

New generation Time-of-Flight ranging sensor with advanced multizone and
multi-object detection

Features

*  Fully integrated miniature module
—  Emitter: 940 nm invisible laser (VCSEL) and its analog driver
— Receiving array with integrated lens
—  Low-power microcontroller running advanced digital firmware
— Size:4.9x2.5x1.56 mm

*  Fast, accurate distance ranging
— 8 m detection with full field of view (FoV)
— 60 Hz ranging capable up to 300 cm

— Immune to cover glass crosstalk and fingerprint smudge at long distance
with patented algorithms (direct ToF)

—  Multi-object detection capable

—  Multizone scanning with selectable array (2x2, 3x3, 4x4, or defined by user
through software)

* Easy integration
—  Single reflowable component
—  Single power supply 2v8
—  Works with many types of cover glass material
— I*Cinterface (up to 1 MHz)
—  Xshutdown (Reset) and interrupt GPIO
—  Full set of software driver (Linux and Android compatible) for turnkey

Product summary ranging

Order code VL53L1CBVOFY/1

_ - Applications
Package Optical LGA12 with liner

» Laser assisted autofocus: enhances the camera AF system speed and
robustness, especially in difficult scenes (low light and low contrast). Ideal
companion for PDAF sensors.

»  Video focus tracking assistance at 60 Hz

»  Scene understanding with multi-object detection: “choose the focus point”

»  Dual camera stereoscopy and 3D depth assistance thanks to multizone
measurement

*  Presence detection (autonomous timed mode), typically to lock/unlock and
power on/off devices like notebooks, tablets or white goods

Tape and reel (with

Packing liner)

Description

The VL53L1 is a state of the art Time-of-Flight (ToF) laser-ranging miniature sensor,
enhancing the ST Flight Sense product family. Housed in a miniature and reflowable
package, it integrates a Single Photon Avalanche Diodes (SPAD) array, physical
infrared filters and optics to achieve the best ranging performance in various ambient
lighting conditions, with range of cover glass options.

Unlike conventional IR sensors, VL53L1 uses ST'’s latest generation direct ToF
technology which allows absolute distance measurement whatever the target color
and reflectance. It provides accurate ranging up to 8 m and can work at fast speed
(60 Hz), which makes it the fastest miniature ToF sensor on the market.
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With patented algorithms and ingenious module construction, VL53L1 is also able
to detect different objects within the field of view (FoV) with depth information
(histogram) at 60 Hz.

Scene browsing and multi-zone detection is now possible with VL53L1, thanks to
software customizable detection array for quicker “touch to focus” or mini depth map
use cases.
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Technical specification

1 Technical specification

Figure 1. VL53L1 block diagram

VL53L1 module

VL53L1 silicon
Detection array RECEIVER EMITTER

SPAD Arra
GND Single Photon MDD H @40nm VCSEL

Avalanche Diode (SPADs)

SDA XSHUT
sSCL GPIO1
-
=
H
0
w
nvssvCsEL ——fil] l— ~voovcseL

DB3195 - Rev 3 page 3/5




‘7 VL53L1

Revision history

Table 1. Document revision history

14-Fev-2017 1 Initial release
17-Fev-2017 2 update Table 1: Ordering information

Increase ranging distance from 4 m to 8 m
30-Oct-2020 3
Remove Eco-Pack section
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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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