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(Abstract)

Now that the development of autonomous driving is progressing, LIDAR has become
an indispensable element. However, LIDAR is a device that uses lasers, and laser side
effects may occur. One of them is the much-talked-about eye-safety, and developers
have been satisfying this through laser characteristics and operation methods. But
eye-safety is just one of the problems lasers pose. For example, irradiating a laser
with a specific energy level or higher in a dusty environment can cause deterioration
of the dust particles, leading to a sudden explosion. For this reason, the dust ignition
proof regulations clearly state that “a source with a pulse period of less than 5
seconds is considered a continuous light source, and the average energy does not
exceed 5 mJ/mm 2 or 35 mW” [2]. Energy of output optical power is limited by the
law. In this way, the manufacturer cannot define the usage environment of the LiDAR,
and the development of a LIDAR that can be used in such an environment can
increase the ripple effect in terms of use in application fields using the LiDAR. In this
paper, we develop a LiDAR with low optical power that can be used in environments
where high power lasers can cause problems, evaluate its performance. Also, we

1 FAR, GEA, 8% 1 QuantumSensing Co., Ltd, Research Team Leader

2 EERA, FW 2 QuantumSensing Co., Ltd Embedded Software Engineer
3 EHEEA, W 3 QuantumSensing Co., Ltd Application Software Engineer
4 @AY, PM 4 QuantumSensing Co., Ltd Project Management Engineer
5% WAIAAL GEEAA, A+t 5% QuantumSensing Co., Ltd, Research Director

E-mail: chwban@quantumsensing.co.kr E-mail: chwban@quantumsensing.co.kr



K

1148

C

2. 22 =59 Yojx

SraitdEEete] =2y AH25¢ Ao
discuss and present one of the directions for the development of LiDAR with laser
power limited by dust ignition proof regulations.
Keywords : Low Optical Output Power, LiDAR, Reflecting Optical System, Single
Photon Detector, Dust Ignition Proof
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Fig. 4 Time controller for Tx/Rx laser and TCSPC Fig. 7 Alignment of Tx and Rx mirror

27O Tambda Research AF] Tracepros

- J—— o olg3to] Fig. 59} o] AlgdlolAE F3) 4 7
il | o] 124G el PA A A 9H F
| ‘ . 28 B0 /g B AR ANE 3, o]

S 38l Hdie] AT 182 AT SOl A0

il
[~
¢

TRl oA B 7HEE F3AS] Tx/Rx(Transmit
Data/Receive Data)oll 22 ZEAlste] T+ Ho|A
£ AR AR EA FEE TR o]
o, RxollA] A= Hlo] TxolA EAkE= dlo]
it Ag Eodoles g3t ol SWIR #lo|A <t

(IR iy S

K : HE719 x9S AR & HEolA E9E=
e , 290 FAEE AEE == IRISH njA =
i e e
~ : & 1275
=H SES AT 6. 2IO|Ct d& AI™
SRR x x 3
L L ] (S S B
e YL ML eolrt Alzd A

Fig. 6 Design adjusting nobs for align mirrors



)

Fig. 8. Power difference between (a) before and
(b) after

s AL goltte] B B (o Bx
RS s9lsto] A28 A uRpe] GRS
Qlskiet. sfoltke] Hat FEHE Thorlab A
PM400 33 7R]719} S442C & dHlolA &=
72712 AMgsle] 2409

dolAsl £8 A At A8 B9
BEUe eyt Pk

A

o?L

1% 1o et

ol
EN

Table 1. Specification of laser and operation

performance
[tem Unit Value
Max Power(avg.) mW 45
Repetition Rate MHz 1
Pulse Width ns 10
Peak Power W 4.5

Fig. 9 Distance measuring test of low optical power
LiDAR
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