‘— VL53L5
’l life.augmented a FlightSense™product

Time-of-Flight mini depth camera
Data brief

— Dynamic crosstalk compensation for
fingerprint smudge via latest patented ToF
techniques

¢ Easy integration

— Flexible power supply options, single 3.3 V
or 2.8 V operation or combination of either
3.3V or2.8V AVDD with 1.8 V IOVDD

— Compatible with wide range of cover glass
materials

— |*C or SPI interface

— Low-power pin and two general purpose
inputs (GPIOs) for interrupt and

Features synchronization
e Fully integrated miniature module — Full set of software drivers (Linux and
Android compatible) for turnkey

— Emitter: 940 nm invisible vertical cavity
surface emitting laser (VCSEL) and . .
integrated analog driver Appllcatlons

— 61 ° diagonal square system field of view
(FoV) using diffractive optical elements
(DOE) on both transmitter and receiver

o Laser assisted autofocus (LAF). Enhances the
camera AF system speed and robustness
especially in difficult low light or low contrast

— Receiving array of single photon avalanche scenes. Ideal companion for phase detection
diodes (SPADs) in both transmitter and autofocus (PDAF) sensors.

receiver apertures . . .
e Scene understanding. Multi-zone and multi-

— Low-power microcontrolier running object distance detection enables touch-to-

flr.mvT/are focus or focus bracketing for best shot
— Size:6.4x3.0x1.5mm selection.

o Camera assist. Further camera assistance by

° Fast, accurate distance ranging enab”ng ﬂash dlmm|ng, indOOF/OUtdOOI‘

— Parallel multi zone output; either 4x4 or 8x8 detection and background removal assist

separate regions of interest (ROI) ¢ Augmented reality/virtual reality (AR/VR)
— Up to 400 cm ranging enhancement. Dual camera stereoscopy and
3D depth assistance thanks to multi zone

— 60 Hz frame rate capability distance measurement

— Histogram processing and algorithmic
Compensation minimizes or removes e Video focus tracking. 60 Hz ranging allows
impact of cover glass crosstalk optimization of continuous focus algorithm

— Fully autonomous device with on-board
histogram and ranging processing running
on ST in-house 32Bit MCU
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Description

The VL53L5 is a state of the art, Time-of-Flight (ToF), laser-ranging sensor enhancing the
ST FlightSense product family.

Housed in a miniature reflowable package, it integrates a SPAD array, physical infrared
filters, and diffractive optics (DOE) to achieve the best ranging performance in various
ambient lighting conditions with a range of cover glass materials.

The use of a DOE above the vertical cavity surface emitting laser (VCSEL) allows a square
FoV to be projected onto the scene. The reflection of this light is focused by the receiver
lens onto a SPAD array.

The VL53L5 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 400 cm and its 32bit MCU with extra HW accelerator can post-process the
histogram and stream a ready to use depth information at fast speeds (60Hz), which makes
it the fastest, multi-point, miniature ToF sensor on the market.

With patented algorithms and ingenious module construction, the VL53L5 is also able to
detect different objects within the FoV with depth information at 60 Hz.

Scene browsing and multi zone detection is possible with the VL53L5 thanks to a software
customizable detection array to achieve a quicker touch-to-focus or mini depth map.

Technical specification

Figure 1. VL53L5 Module
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Figure 2. VL53L5 Pinout

Pin Number |~ Signal Name Signal type
6.200
SUBSTRATE X g Al SPI_I2C_N 12C: connect t ground / SPI: connect to 10VDD
" % A2 NCS 12C: connect to ground / SP: active low chip select
16 0.500 £0.030 2316 £0.030 © 2 ™ .. Interrupt output, defaults to open-drain output (tristate), pull-up
16x0.500 £0.030 | 316 £0). 2 resistor to I0VDD required
e A4 10vDD 1.8,2.8V or 33.V supply for digital core and /O supply
2.100£0.030 i a5 s 12C: Comms enable. Used to change the 12C address in mult-device sysiems.
- " Connect 0 10VDD if not used / SPI: Connect to IOVDD
1.400 +0.030 | s A7 Not used Connect to Ground
1.050 +0.030 = B1 AVDD 2.8V or 3.3 V analog and VCSEL supply
=
AIED THERMAL PAD |  Connect to a ground plane to allow good thermal conduction
( 0.10% HIE AVDD 2.8V or 3.3V analog and VCSEL supply
0.500 £0.030 c1 GNB Ground
0615 d General purpose 10, defauls to open-drain output (tr-state), pull-
{ - c2 GPI02 up resistor to I0VDD required
m : "
2y \MARKING AREA 3 8 o oA/ OS! 12C: data (bidirectional), pull-up resistor required to 10VDD
5= 8 = % SPI: master output slave input
EE & 2
E 5 ¥
z< b gR i ca seLIMeLK 12C: clock (input), pull-up resistor required to VDD
SPI: master clock
22 %l 3
22 oS - s so 12C: do ot connect
HO allo SPI: master input slave output. push-pull driven to 10VDD level
(=]
23 = c6 Not used Connect to Ground
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Ordering information

Table 1. Ordering information

Sales type

Package

Packing

VL53L5CAV0GC/1

Optical LGA16 with liner

Tape and reel (with liner)

ECOPACK®

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.

ECOPACK® is an ST trademark.

Revision history

Table 2. Document revision history

Date

Revision

Changes

11-Jan-2018

1.0

Initial release

19-Oct-2020

1.1

Update
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, maodifications, 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.

© 2020 STMicroelectronics — All rights reserved
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