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ST proprietary FlightSense technology

1cm round-trip takes 67ps

True distance measurement

Independent of target size, color & reflectance

Fast and low power

Truly invisible 940nm illumination

FlightSense*
… Making Light work

2* is a registered and/or unregistered trademark of STMicroelectronics International NV or its affiliates in the EU and/or elsewhere.



Advanced optics with 

integrated IR filter

FlightSense
typical module overview
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High power VCSEL

Full Class 1 safety

State-of-art assembly & testing 

manufacturing ST line in SHZ

All-in-One (illumination & sensor) Time of Flight System 

→ Optimized Size/ Perf/ Cost mix

Monolithic ToF SoC, SPAD Array, RAM/ROM 

& powerful Class1 VCSEL driver



Ranging 
measurement

Proximity 
sensing

Multi-zone 
distance 

measurement

Multi-target 
distance 

measurement

Programmable 
Region of 

Interest & FoV

Ambient Light 
Sensing

3D sensing

FlightSense sensors main functions 
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Enabling multiple Use-Cases :

• Touchless Button

• System Activation

• Eye Protection

• Occupancy Detection

• Power Saving (Presence)

• Auto Display Brightness

• Crop/plant/food health

• Inventory Management

• Autofocus

• Biometric/User Distance Assist 

(Auto Intensity Adjustment)

• Content Level Monitoring

• Liquid Level Monitoring

To develop unlimited Markets…

• People Counting

• Keystone Correction

• Obstacle Avoidance

• Wall Tracking

• Cliff Detection

• Ceiling Detection

• Floor Mapping

• Floor Material Detection

• Bar Code Reading

• Gesture Control

• Face Identification

• Posture Control



FlightSense ST time-of-flight ranging 
sensors / mass-market roadmap
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performance
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Max. Distance 

measurement in cm
(in the dark)

FlightSense™ Single-Zone portfolio
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VL53L0CX

VL53L3CX

VL53L4CX

VL53L4EX

Coming 

in Q2’23

VL53L1CX

VL53L1CB
XX° FoV

Histogram

MultiObject detection

Perf. Under Ambient
(>100cm)

Close distance Linearity

Ambient Light Sensing

+ : High Perf in short distance

Ultralow Power Mode

Smudge correction

Autonomous mode

Programmable FoV

Extended Temperature 

range
VL6180V1

VL6180X

VL53L4CD

+

Coming 

in Q1’23

VL53L4ED

New 

feature



Max distance measurement 60 cm 130 cm 200 cm 400 cm 500 cm 600 cm 800 cm

Field-of-View
25°

No Lens

18°

No Lens

25°

No Lens

27° (SW config) 

Lens on Rx

25°

No Lens

18°

No Lens

27° (SW config) 

Lens on Rx

Perf. under ambient light
(along windows with strong outside light)

10cm 60cm 80cm
++

(135cm)

++

(140cm)

++++

(180cm)

+++

(160cm)

Close distance linearity
+++

>1.0cm

+++++

>0.1cm

++

>2.5cm

+

>2.5cm

++

>2.5cm

+++

>1.0cm

++

>2.5cm

Min. distance detection 0cm 0cm <1.5cm 1.0cm 1.0cm 0cm 1.0cm

Multi-target detection (Histogram) No No No No Yes Yes Yes

Crosstalk / Smudge immunity Crosstalk compensation Crosstalk compensation Crosstalk compensation Crosstalk compensation
Immunity >80cm 

<80cm: Smudge comp.

Immunity >80cm 

<80cm: Smudge comp.

Immunity >80cm 

<80cm: Smudge comp.

Power 

conso

Typical (act. ranging) 1.7mA 22mA 19mA 16mA 16mA 19mA 16mA

Autonomous mode (1Hz) 170µA 240µA 340µA 395µA - - -

ULP (Ultra Low Power) - 55µA - 65µA 55µA - -

Memory footprint
ROM 4.5kB

RAM 0.44kB

ROM 2.7kB

RAM >0.1kB

ROM 23.4kB

RAM 1.2kB

ROM 3.3kB

RAM 0.03kB

ROM 36kB 

RAM 11.2kB

ROM 36kB 

RAM 11.2kB

ROM 47.6kB

RAM 9.8kB

Product variants
Same HW, different features

VL6180X ambient light 

sensing

VL53L4ED extended 

temp. range (-40°/+105°)
- - -

VL53L4EX extended 

temp. range (-40°/+105°)
-

All-in-one module size 4.8 x 2.8 x 1.0 mm 4.4 x 2.4 x 1.0 mm 4.4 x 2.4 x 1.0 mm 4.9 x 2.5 x 1.56 mm 4.4 x 2.4 x 1.0 mm 4.4 x 2.4 x 1.0 mm 4.9 x 2.5 x 1.56 mm

FlightSense™ Single-Zone portfolio
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VL6180V1

Proximity sensor with 

low power consumption

VL53L3CX

Ranging and multi-

target sensor

VL53L1CB

Long Distance and 

multi-target sensor

VL53L1CX

Ranging sensor 

programmable FoV

VL53L4CX

Short to long ranging, 

multi-target sensor

VL53L0CX

Ranging sensor 

VL53L4CD

Proximity sensor with 

high accuracy



800cm100cm 200cm

Overall 

performance

300cm 400cm 500cm 600cm 700cm

Max. Distance 

measurement in cm
(in the dark)

FlightSense™ Multi-Zones portfolio
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Number of zones

XX° FoV

Perf. Under Ambient
(>100cm)

In sequential mode

Gesture recognition

Histogram

MultiObject detection

Common Features

Suitable for AI

Ultralow Power Mode

Autonomous mode

VL53L5CX

New 

feature

VL53L7CX

New

product

VL53L1CB



FlightSense™ Multi-Zone portfolio

VL53L1CB

Long Distance and multi-

target sensor

VL53L7CX

Multizone ranging sensor 

with 90° FoV

VL53L5CX

Multizone ranging sensor 

with wide FoV

Resolution
Max zones Up to 4 zones Up to 64 zones Up to 64 zones

Modes - 8x8 & 4x4 8x8 & 4x4

Max distance measurement 250cm 400cm 350cm

Field-of-View
27° (SW config) 

Lens on Rx

45° x 45° (Ø65°)

Lens on Rx + Tx

60° x 60° (Ø90°)

Lens on Rx + Tx

Perf. under ambient light
(along windows with strong outside light)

tbc
+++

(170cm)

+

(65cm)

Close distance linearity
+

>2.5cm

++

>2.0cm

++

>2.0cm

Min. distance detection 1.0cm 1.0cm 1.0cm

Multi-target detection (Histogram) Yes Yes Yes

Crosstalk / Smudge immunity
Immunity >80cm 

<80cm: Smudge comp.

Immunity >60cm

<60cm: Crosstalk comp.

Immunity >60cm

<60cm: Crosstalk comp.

Power 

conso

Typical (act. ranging) 16mA 216mW 216mW

Autonomous mode (1Hz) - 2.8mW / 8mW 2.8mW / 8mW

Memory footprint
ROM 47.6kB

RAM 9.8kB

ROM 6kB

RAM 89kB

ROM 6kB

RAM 89kB

All-in-one module size 4.9 x 2.5 x 1.56 mm 6.4 x 3.0 x 1.5 mm 6.4 x 3.0 x 1.6 mm
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VL53L7CX at a glance

▪ Parallel multizone ranging output:

▪ 4x4 or 8x8 zones separate regions of interest 

▪ Ultra-wide FoV: 60° x 60° (90° diagonal)

▪ Up to 350 cm ranging

▪ Multi-target detection and distance measurement in 

each zone

▪ Motion indicator indicating if the target has moved

▪ 60 Hz (4x4 zones) frame rate capability

▪ Immunity to cover glass cross-talk beyond 60cm

▪ Pin-to-pin and driver compatible with VL53L5CX

Highlights 

First Multi-zone (64 zones) Time-of-Flight ranging sensor

Package size : 6.4 x 3.0 x 1.6 mm

Square FoV : 60° x 60° (90° diagonal)

Multi-zone (8x8)
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Max Distance measurement 3.5 meters

Close distance linearity >2cm

Performance under ambient 

light (5klux)
65cm

Multi-target detection 

(Histogram) 
Yes, in each zone

Crosstalk / 

Smudge immunity

Immunity >60cm 

<60cm: Smudge compensation

Power Consumption
95mA (continuous ranging)

1.3mA in Low power mode



VL53L5CX

Multizone ranging sensor with wide FoV

VL53L7CX

Multizone ranging sensor with ultra-wide FoV

VL53L5CX VL53L7CX

Field-of-View 45° x 45° (65° diag.) 60° x 60° (90° diag.)

Resolution 8x8 and 4x4

Max distance ranging* 400 cm 350 cm

Processing mode Histogram

Common features Motion indicator

Autonomous low power mode

STGesture™ supported YES soon

Driver 100% compatible

Power consumption Typical: 95mA | Low power**: 1.3mA

Module size 6.4 x 3.0 x 1.5 mm 6.4 x 3.0 x 1.6 mm

Differences between VL53L5CX and VL53L7CX

* Best conditions are in 4x4 mode, in dark and with a white target (88% reflectance)

** Low power mode = 1Hz, TB 33ms 11



VL53L7CX GUI demo
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VL53L7CX GUI demo
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VL53L7CX GUI demo
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VL53L7CX GUI demo
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VL53L7CX GUI demo
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VL53L7CX GUI demo
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VL53L7CX GUI demo
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VL53L7CX GUI demo
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VL53L7CX GUI demo
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VL53L7CX GUI demo

21



VL53L7CX GUI demo
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VL53L7CX GUI demo
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Troubleshooting



VL53L7CX GUI demo
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© STMicroelectronics - All rights reserved.
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