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LiDAR Detectors
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or „the race to Gold?“ 

source: Youtube



1. What properties must a perfect detector have?

2. What is the role of the photo-detecting elements?

3. What are future perspectives?

Overview of leading questions
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1. What properties must a perfect detector have?

Leading question
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▪ Increasing

fill-factor

▪ Receiving

lens for

Flash LiDAR

▪ Conversion of light to electronic signal

▪ Contains photodiodes

▪ Acquisition and processing

Light
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Photonic Chip

Conversion efficiency

High-dynamic
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▪ Increasing

fill-factor

▪ Receiving

lens for

Flash LiDAR

▪ Conversion of light to electronic signal

▪ Contains photodiodes

▪ Acquisition and processing

Raw data

Point cloud

Objects 

Automotive grade & safety

High-volume production

Dimensions & Cost

Long ranges

Light
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Leading question
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2. What is the role of the photo detecting 

elements?



Photodiodes
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Automotive grade & safety

High-volume production

Dimensions & Cost

Long ranges



Photodiodes
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▪ Jürgen Hingsen,                                    

Olympia silver medalist 1984 in Los Angeles

Do we need an all-rounder,

who is good at everything?
…like a decathlete?



LiDAR methods
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source: Yolé 2017



LiDAR methods
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source: Velodyne

1D-photodiode or line of photodiodes

source: 
Fraunhofer ISITsource: Valeo



LiDAR methods

source: 
Kyoto 
University

Photodiode array

Photonic Crystal Surface-Emitting Lasers

Optical Phased Array 

Controllable VCSEL arrays

Pure Flash: distribution of laser in x & y
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Photodiodes
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source: Yolé 2017

The light reception decides…

the type of arrangement of the photoactive elements. 

The arrangement decides…

on the type of photodiode.

The type of the photodiode usually also decides…

on the splitting or merging with the electronics.



Leading question
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3. What are future perspectives?



SPADs

• Higher integration levels

• Higher SPAD pixel resolutions

• Foundry services of SPADs

• InGaAs SPADs

 Pushing Flash LiDAR

Data processing

• Between „on-chip“ and FPGA all 

variants in use

• Higher on-chip integration

(processing ASICs) on longer term

• Combination with AI processing

and neuromorphic computing

PiCs

• More photonic chips, as

compact FMCW solutions, 

expected

• Materials:                           

moving to scalable base
materials as silicon waveguides

Future perspectives
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…. ?

And the race winner is….
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source: Youtube



Date: 8th of November 2022

At Automotive Campus Helmond, NL

Invitation to LiDAR Olympics 2022
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