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360 PERCEPTION ROBUST
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AT AETY EFHE NP AZE AAsHE 44 glo] AFsl R ERS A
I =S S e, 2407 ASlo] Thsd v Ve oiE A
Atk qlmtiol GPU(ZHEAGZA]) & &43te] Al Z2AA 9} #aledS 3l 3
ZFmlar el A A e 11,8005 2] on A shFste] A& 7es T

S 71909 A9 diEReE, LSUER] A5 EUHE Ausgon w9 At
Aol W] EA4S dos)u Yrk FF ZE WA 5 FopelA whee] pEE
27ke) Qlg] B dlds e 5 Ao v,

712134 ZC|0f (John Deere) EZE 335 }":|°1(J0hn Deere) AEFY ALY

Six Stereo Cameras

360 Degree Obstacle Detection
Trained on 50M Images and Growing
Al & Machine Learning

Real-Time Data Sharing

Remote Monitoring & Management

K= Jhon Deere, O[HIAEEXSH 2IMAIME A& Jhon Deere, O|HIAEEXISH 2| AXIAIE

OHIAEEXISH 2|Mx|ME 30
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2{0|CtH(LIDAR) 2l2|et S&7

Zho|tH(LIDAR: Light Detection and Ranging) + 1=Y do|A & &8st A& &
3l Absk Hlo] 350}27]7]77}X]94 ARe SAst] AR YRS HAshks 71Holth
71E0dE /5T, d71/AE A T s E FoellA FE o] &Hgl o, SAEA
ELIP = "]ﬂo] ol meh B2 FofelA &g it

gholrte] 7Hg AnbAQl AR AR M@AIRAZ S (dToF: direct Time of
Flight) ot}. dToF<= Ble] A7} HRAZ o]t AM=Z v EofesH &2
He Ale ST 4o Sie ofn] dEdl 24 deolnw FA7] 9 HEY)
ZRE W7 ] A E AR 5 Sl

AAAL "Distance (D) = (C#t)/2"2A4] Emitter (Fo]A) 25 A$E+= A7}
Target Object(AF=) o] ¥49& Detector (AIA) o] FAIE+= ]i(Echo) Atole] AQ
H A $F He] A (C) S5 ARt EA7EA 9] A-l(D) & dheteitt,

1 4 A9 oz ZHo] s15d gloluke] Aok welA o7 A
%E]r A 9 EAE(0.1m~300m) AlFelld g 4= 9l

Emitter

TARGET
OBJECT

?
.
%
g
|

Detector

Distance (D)

t=0 Detectad Signal

Distance (D) = (Cont) f 2

X}Z: SOSLAB, 2MIOIAEE, O|HIAEEXSH 2| AXIIE]
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Direct Time of Flight (measure time difference)
*  Suitable for ghort 1o long distance (0.1m - 300m) $$
+  Can detect multiple echoss

High precision over entire range

Compatible with high power, short pulses to remain eye-safe

Indirect Time of Flight (measure phase difference) $
Suitable for shorl distance ranging only (<10m)
| - Can detact only the strongest echo
i +  Compatible with high volume image sensor technology
Small pixel sizes make it compatible with higher resolution [ >VGA)

FMCW | Frec juency Modulated Continuous Wave (measure the beat frequency) ‘
$$%

*  Suitable for short to long range
WVelocity information per frame (in radial direction anly)
Requires more computational power, longer to get point cloud and lower

frama rate
Can use cheap PIN diodes but merall due to use of tunable
lasers with good polanzation contro high spec readout

Rtz SHOIZASH, OMAESXSH alMAIME]

) H8A A8 E4 (ToF: indirect Time of Flight) 2418 #lo] oA t}ox= Wl
A&ulE o] g3t} iToF+= 22% ToFE A4 434 &1 $4 333} A9
7ke] A} Ao (Phase Difference) & AFE-sto] =43t}

oﬁlﬁ o

iToF WA 10m v|ute] Aeid o= el A8 Aka el Agah, 27 (%
7)) 239 Axpr 24 2 Aern Au @l o Ageitt &3 7P At o=
(Echo) BF A2 &= QlojA dd EAw 74 < vk

Fukr Mz AL9H(FMCW: Frequency Modulated Continuous Wave) = ¥-7g] 4l
A Qo] Hest AlFe] BT ARE ¢ gtk o] Jed TP #lolA
(Tunable Laser)& AHgate] AE7]oA Wake Hlap Z3kd AL52Ql o) sph-&
sttt oleldt £3F 2l E w3 2 9 wabe 337 BlE F31 (Beat
Frequency) & A/Adshd &4 Azlel W3k S5 Ak

ik

FMCWE #olv 72 3 452 Agshn 98 4= XJE% LA 5 9o
WA 3244 HlolElE Wl 434l dlolEl A7t ZbsEt Ao,
s ErlolHY v W Aol s A wE o
F9 249 A0S ur A0 ST 5 dek w3 9, Lw 5 71e} 2H
B © T e B A A5A Wel 4wl AEel o
WA W EHAQ B HIIE A

flo 2 oY of riN

B Aol 750l G g7 Aol AE Agaka dolA W AEVlel S
EAZE B DA el SEeh) mhEe] A28 FES 0% vgo] A %

O|HIAEEXISHE 2|MXME 33
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alaaliadans B Mobileye FMCW LiDAR

Robustnessto . Range B Typ.LIDAR

Interferences / , 3 ~ " Resolution

Night : / ) '_; Veloclity
Operatlon"‘..'. - N ' Detection

Adverse Weather .~~~ __— Range &Fleld
of view

Device Cost

A3 HUOMO|, O|HAERXSH 2| MRIIE]

9] goltt Azl 193090 oFIA=Y HaA A FAE AT BREL
AHgEl 71 2k 919 BA0E A o] EAZH Bk 19614 ol Azt 8
He AF F2 Aol doltk HA o] S5} 5 B S ASUE =
e Y i B R R % W)
o HEE 24, 19714 oEZ 1557 & BRI A ofF dolrh= HE, /14

dol 59, 99, B RobE MIFH] A% AL % AL 5 A Avke] 4A

HEA 2g5] gk

=

20109 o]F gfojth= FaFRl AFe] A4S 1AE AHsow £5E s
ACC (Adaptive Cruise Control) A|AHe| AE¥w 58 7]ez FEE7] A|Z¢),
o]% ADAS(Advanced Driver Assistance System)v &% AHET3HAV: Auto
Vehicle) & 2H&F3 7|2 A AME 853 Qloh B3t ST |sS F5st
© 2R, 5E A & uekst 71710 AEHH dtojrhe] A8 7} = glk

aw39 2ot EE M 71 25 Jz40 2tOICt EE M| 2EFWY 1=

CALIPSO 1

image

X2 Y0|=, OMIAEERISH 2|AX|ME]

Atz NASA, O|HIAEEXISH 2|AXHIE
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AEFd AlZat 2lojch(LiDAR) 2t 2l

HE&E v2st edat A=l A7IAFEAHBEV) & THCE Ak ADAS V)=
A FASHAA ATt dighk Ado] AAaL ok 1 A& T AUE & OLC
I AFEAE QAES A AR EF4AE NsAY B4 719S At AAE S
grsh=dl FEsta ik ol2 Q) AeFA VlE TS A% WA, M, SA%
F2 0T 7] #5381 e 7hRedl goluy T3t A58 oA e n& XWW
Q1 /37o] gt

2R ASFHAF 7)eS Gl (AR E) - YH2(FEAEsH) SHoR AE
Ha 9ow 2025dA o= HME3(FAF AEF8), 20309 o] %= AL J)
Qlo] EZ Qs #l4~5 (a1 s/d A& 2 AEud Ao R Ay o] Yl

ST A Q- milolol 2 Ml QAT Ae] 3WAE AUHL A T4
sl X

= A8 AEFYAE Nk 7R-dl, GMAF=7} vl A EYyoleA 5 21
Al AP RIS v RS A7 kel A Tkt
a1 ABFHIE TAlE 4% MY aE42 ABFHIE HIF 0| MY
() oL evel0 - Level1 «Level2 mLevel3 =Leveld mLevel5 mievel0 ~Level1 ~Level2 mlevel3 ~Level4 =level5
140 - o s =
20 | 90% - 17% R
80% 1 35%
|| © o
100 - = ] | 10% l
8 - | 60% 1 5
50% -
60 1 | 40% -
40 - 30%
| 20% -
2 -
10% |
4 0% 4
2015 2020 2025 2030E 2035E 2040 2045E  2050E 2015 2020 2025 2030E 2035E 2040E 2045E  2050E
K12 SA, OHIAEEXSH 2|MXIME Kz SA, OHIAEEXISH 2|MIIME

A58 71E 1538kl wE ADASS] A A a4 Al THekE A oSt
t} AEE F7 Ultrasonic (253D, 7Hilgl, dloly, glolttz v olx+=d 2020
~20259 4 7]5 CAGR 21% A4 7107 ofabsit)

ofu] the] A 7§
= owh ASH0 2 A ARe)
ojt}7F 100% o’ 17374 & 7o

A} Ultrasonic F717F 5% 70| ojids
o] Hbdsta 9= FhHlEl, @eold, 20% o)A, &

O|HIAEEXISHE 2|MXIME 35



J243 ADAS #H 2 AF AlY dE (=) J244 ADAS #HE 2 AIF AIY HY(O1E)

(Lt

mCamera = LiDAR (Bil USD) mCamera = LiDAR
1.000 - Radar m Ultrasonics 20 - Radar m Ultrasonics
’ Others(Bolometer, IR) Others(Bolometer, IR)
900 - 18 =
800 - 16 -
700 14 -
600 - 12
500 - 10 - |
400 - 8 —
300 ¢ | W
200 - 4
om0 ol W |

T T T T : 0 - : - : ; :
2020 021 2022E 2023E 2024E 2025E 2020 2021 2022E 2023E 2024E 2025E

Xtz SA, OMIAESAISH 2| MME] Xt SA, OMIAESAESH 2l MAIME]

ADAS A& (12 Ul ADAS B3E 2017 19%°14 2030 71%7H4] 7k EA
Adoy)o] A&How FtEE kel @1d w2 FhdE), dold $52 Aol
olojd Aoz oisitt AR AE&8 1 -3H(Automatic Emergency Brake,
Traffic Jam Pilot, Highway Pilot) & 913l gfolt} &A1& 3k A4 0= =opd A

o7 Hrgsic),

a245 ADAS—Autonomous 0] [IHE MIAE oist

ADAS Level

Advanced Cruise Control

Blind Spot Monitoring

Parking Assist
High Beam Assist e
Traffic Sign Recognition

Automatic Emergency Brake

Other Assistant System
Distributed(ECU) or Domain(DCU)

- ADAS7 |2}

Autonomous Level
Lane Keeping Assist

Advanced Cruise Control
Blind Spot Monitoring
..... Parking Assist

High Beam Assist

: Traffic Sign Recognition
us

2ro|ct s Automatic Emergency Brake
NN Fongvae
Viewslmat Traffic Jam Pilot
® Highway Pilot
Thermal 70| 2}

Other Pilot System

Domain(DCU) or
Central Control(AP)

X2 Yole, HZ, OHAERXSH ZIMRUIE]

O[HAEEXSH 2|MXIME 36



AFZAP 1 & O EHE (Yole Development) & ARk 2 Uik 2414 glot} A]
2o RS 2018 139 Y] fRolA 20243 609 EelZ 4u) o] e o
EAYEY 2R3V EE AETFRAMA] Anw FHe e AT
3 717] Ale] FdEH = (Eye) 98 sk gholth AS A SISt Al
o] Aol AsgtE]r gick

ol

A&FAF AAAM = o3-3] ol vs. goltt 7 9] =Ao] A&EE 7R
ol +7tel AIAELS 15PE Teslazk AR dlo|dE AlQlsta Fhdl2pvto =
FSD(Full Self Driving)& Algstzlvka gt vhd GAlI = & 0.1%9] b7
olfrE K] flalxets golthHolr + 7}t o] Erlsittal Fskal gl
=3

ok (Elesth Ale] 2= Al A7) golvs AgTadlee] 8l AME o7y
AeEe Foi7ha vk HT vls Az AFM ZHEA] MEA(FR) S Alest
71 AARE GMAFZE Bolus v SA Rk 1470, MR2uel etojvt 8t #o]
o 18thsigion, =] floli A Solths A=A 0% dEshal vk

JEis B N DRAA

VB i W« Multi-Camera Driving
Sensing and <> X
Sensor Fusion (Powertrain)
- = s
Fusion of Sensor Data
Radar / Lidar < Braking/Chassis
) i )| )| &=
ol ) Cognitive
° Connectivity Decision Making .
® Geo and Traffic prs s‘g;'s';“
b Information

@

X1&: POSRI, O|HIAEEXIEH 2|MX|AIE]

gho|ths FAlstE olfrE AETA7EY IS Sl SRS tlalste] AlA 2R

2] wolt}. ZhHEtel geoly Rtew sjots

S/8AY TR 71dets] okt F A AARIO R ER S 4E9

A stelsbr] QA= 3AH dlolHE & 7 Slojokst=tl gloltirt i tlolHE

Asd 7 ook A= golvk= b, dlolue A dE HekAl kA
(Redundancy) = 18l Agjo] obd B4 He AlFCE & 4 St

W)
o,
@
<1>I_5
o
ol

OIHIAEEXZH 2IMIMEl 37
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Sensor fusion is required because there is no perfect sensor

5

CAMERA RADAR / LIDAR
30 Depth 30 Depth 30 Depth
Information Information Information
Werks in Fog, Rain i Resolution Works in Fag, Rain = Regalition Warks in Fog, Rain ' Resolution
Size a Range Size Range Size Range
Cost Detects Cost Detects Cost Detects
Speed Speed Speed
Provides Colour Works Provides Colour Warks Provides Colour Works
in bright in bright in bright
Works Works Works
in dark indark \ /
Xl2: SOSLAB, O[HIAEEXISH 2IMXIME
AEFY7E A FEE S8 eholrke] FaAdel tidt I itelle =8k Aol
Mz 03] eloltt "gAE AlgHA o ® AgH 1 Qlvt. 11 ol o8] FhHe}, o]
o ojn] vl njgo R JAlgo] Fes w3 Q7] wiEeld], tixEAel gtolth Al
1 MRl AFES 03] tiF-E2] $4,000~$10,000 == 1 o)de] 7HUE &

dstal gl

SHARE FHT
(Continental) ¥ #2> ==Z4 ¢4 %

Fulu(Luminar),
o =

0] =H]* (Innoviz),

o

| @ (Valeo),
stglo], DIIgF =

A

of| A Qo A

(SOSLAB) ol FdiH o A J4Y AFE =2 A7k 149 Ad= 4454
O TS A RS 7HGsketaL sl

Jz48 ADAS 2 BF & 7H4 0| Y

(USD) Camera =—=O=—LiDAR —@—Radar —e— Ultrasonics
500 -
£50 | 429 407 a1 41
o A DN 382
400 - —O— O\()\(f;
350 -
300 -
250 +
200 -
150 -
100 1 49 46 46 47 44
50 - O— o—
gt 2 = e 2 5% @
0 & 7 < & & & .
2020 2021 2022E 2023E 2024E 2025E

X1&: SA, OHIAEEXISH 2IMX|MIE
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12140 2lOICH A4S} Bg

2tOICH(LIDAR) A & AIF

A2 vk AT 2S84 (Mechanical) lo]th AES FE A8-3) 218%
o} Azl o7 13 (Solid State) #F A Ao Fojd oz s}, Lo
EHEAN(GMAF) 8 2ol B2B A T4H02 AGE gtoltt Aol 20234 ©]
THEE AP wlAMass) v Z18)o] ZRASkE = v 241 S o st
o} (2023 Fuuzl W=} Bl oFAF AlE-S FHE 1 oE AN

2022\ 71 QAN RS A AsAF JA/AES SteltE 7P Wol kst
AA= G99 Valeoolth F& 1AL W= oket] AUAFAMAIA) 24 )R-2 &
Moz Agsta glon AL 10% vz yetdn) (M= dA I3 Ao
Premium ADAS JHZ A& Alggold 7142 =k 6007Hd o2 vhoh)

=i | 360° £ 25| X 2tojck _ _ﬁ'# A9 #X E|-0|[i-. _ =gt 2 2] 24X 2to|ct
2t0|Ck . Machanial 2H0|Ct . Machanial 2+0|Ct Solid State Lidar

e (Spinning 2H41) (Mirror Scan 2H4)) (Flash gh4l)

HE A=

oAl

Velodyne Valeo Continental

VLP-16 (Puck) Scala Gen.2 HFL110

— v

GM Cruise VW (Audi) AB Sedan Toyota (Lexus) LS500h
22 4 X2 AHE (2021) 22 3 ZhE=E ArE (2021) 22 3 A EFE AF (2021)

Atz 2 YA, SOSLAB, OHIAEEXISH 2IMXMIE]

azs0 2fO|Ct 7lE 2R E

72 229 o

*0OPA: Phasad Array
TERE 2to|ot *MEM3: Micro Electro-Mechanical Systems
*FMCW:Fraquency Modulated Conbinuous Wave

Mechanical type Solid State type
| | ) |
Spinning Mirror Flash o *MEMS Mirror *OPA
Velodyne Valec INNOVIZ (@) quaneray
\'___—- . r'_w
LUMINAR ibeoy
1550 nm B &

Atz 2F ZA|, SOSLAB, O[HIAEEXSH 2| AMXIME

O|HIAEEXISHE Z|MXIME 39



360°8}# e
1 - EEC0j0 -
r_,‘-'“'! = O ! 2D-Scan
g5 - 0 13 Holre O B -
Ly .
zsctae | = P
= Polygon Mirror Galvano 28
) [
. - : ;
- IDScanning.  © 4 1D OR 2D Scanning
Spinning Mirror (Polygon) Mirror (Galvano)
e | @ | p
1 sl EECOD ol
EEchojos e = HolH zedole  —doH 1 ! -
= - :
MEMS 27}
1D OR 2D Scanning
Flash MEMS Mirror

Xt&: SOSLAB, OHIAEEXISH 2|AMX[ME

HE
5% 2

(52

orx
]

Fa U4H
¥

Flash 20|t ¥ MEMS Mirror 2£0]C

"MEMS Mirror CHE| 15 Treeai(f 435} S CHEF A H0] Mgt
‘Global T BrCH B|Ar FE2 SHA 4R 425 JHd g
(On Semiconductor, Sony, AMS S)

*Source-Schot

IMEMS Mirror 274 £C Foj0] M} 22 ZHE Sal=08 X8 Jte

S . R . IMiror ¥go® Mgmoa =850 IEE— Ao B
IMEMS Mirror O[T T 2 ok LR(SPAD SHAE0L Ol 2 [hmor B s e e ol
|Continental®] 22| Application & Flash 2H0[C A8 3}(21) Hnnoviz, Infineon - 2 S 425 Y FHFO|LL TE WP MEE

= i : e Oges UE (20)
| ZE R 7 D ol JyeF KE =
|bec, SOSLAB =& FMA 570 L42) EHOIC & A 7He 2 3 laeva VW 12 20 7F0} B F

Atz 2F A, SOSLAB, O[HIAEEXSH 2| AMXIME

s A otk A FE& Aol whet 31338 (Mechaincal Type) 2 12783 (Solid
State Type)o.Z FEE™W 3HEES Spinning?} Mirror W2, 143 B9 A5

Flash ¥ MEMS Mirror HA o & FE3ic}

27

2] TZ%2 FZHFOV: Field of View) &x7} go]3k vbd 47
L, Foju7t Mirror %4 2] 7Hd817F HoH($500 475) AlEs 7
023dol ekAl 2 942} OEMO) a5 A)2Fe A Eoltt,

iAol Aghet 1 EE U7 7HARAES Al &5 gtttk A U A
= 7153} 8 Zlojth o] H| A (MEMS) 9 8 =] oA QoA (Flash) o] 7]&
SRE S0E hed HEHE F4F Yok

O|HIAEEXIER ZIMXIME 40
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a253 2 210[CH A1 Y | HE
GLOBAL OEM Global Tier 1 and Others
It lNN@VIZ i —_— Opsys o LUMOTIVE
LUMINAR | INNOVIZ' | nnovusion |(&) HESAI A AEYE W o 8 peys |2
Fa ' .| @Plus —
Partner & )‘L\\ (@ntlnental =
= & wim2e DENSO a0
Field of View 1207 x 26° 1207 x 40° 120" x 25° 120" x 25.4° 128" x 28" 120% x 26° 225" x13° 120° x 90°
Aagelar 0.05°x005° | 0.05°x0.05° | 006°x0.06° | 01°x02° | 0.05°x0075" | 0.05"x0.05° 0.1°%01°
Resolution
Max Range ~500m ~300m ~500m ~200m @10% ~1,000m ~500m ~75m ~300m ~20m
Wavelength 1550 305 1550 1550
(nm)
Location Roof Windshield Roof Hood Headlamp Headlamp
Algorithm by The first level 2 LiDARs in Customized Focusing on Focusing on
Remark for 5
Zenseact 3 1Car E form factor form factor
Continental

A=

754 AV AZH (EH)

2} Y&, SOSLAB, OHIAEEXISH 2| MXIIIE]

Key Products

glo|t} Al vl (Velodyne/Luminar) 3 #-% (Valeo, Innoviz) QA7
b =9 9AA OEMI} 2 Tierl JASI] HAS 7lstar ik
2} OEM 9] Innovusion, Hesais 27 Aol F4F @ g2 F3l
il glom, el ghelolE vl DIIg 22 fAIEC] AETA7 =

gtolth Al ikl HofEaL vk
=28 Ak OEM3} eholt} AlSo] 2= e APER Ak | dAE Ha

AEFA)&S BE s 7k, S 20023 (SOSLAR) & AA1E 2
WEe) 71E/AE AL AYS A Foluk

Applications

Autonomous Robotics
Product
- MOU for joint development between Hyundai
Name fal:0 -2 GL (20 Motors Group and SOSLAB for Autonomous driving.
Release 2022.01 2022.01 - Hyundui to provide H/W design and S/W algorithm,
Structure VCSEL, SPAD VCSEL, SPAD MEMS scanning SOSLAB to suppoﬁ 3D LIDAR.
Field of view 207 x10° 180" x 45 120 - The target is to optimize an autanomous driving
Angular Resolution 0.17x0.27 0.5°x0.9° .18 performance in various environment,
Max Range ~25m
Range (@ 10%: ~100m ~S0m Lidar Samsar
HYuUnoAi
Status Available Available Avzilable Mg —— '
Size {mm) 1213 % 821265 | 1212 x808x1265 65 % 75x 85
weight (g) 1,320 1,260 340
Certification w s0
Wavelength (nm) 340nm 340nm 905nm oo

Atz 2 YA, SOSLAB, O|HIAEEXISH 2IMXMIE]

AEEX

==
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2255 Velodyne(D|=): AtSA}

Key Products

Product i ’ 0
MName Velahit Velarray HB00 Velarray M1600
Release 2021.06 2020.12 2020.12
Structure Micre Lidar Array, ASIC
Field of View 90°x 70° 120" x 167 120° x32°
R::jzlt?;n 0.26%x0.2° 0.2°x0.2°
IMax Range ~100m 0.1~ 200m 0.1~ 30m
Range @ 10% ~170m
Status MP 04, 2022 MP MP
Size (mm) 61x61x35 180%76x55 180x76x55
Weight (g) 125 <1,000

Certification

Class 1 Eye Safety

IP&T, ASIL-B, Class

IP&7, Class 1 Eye

Reference

Autonomous Driving Race

Roborace Selected Velarray H800 for race car

- Autonomous car racing without a driver

- Max speed of 282.42km/h

- Same Cars for all competitor,| the difference is only A
driver S/W

Certification

IP&7, Ciass 1 Eye
safety

IPe7, Class 1 Eye
safety

IP&7, Class 1 Eye
safety

Wavelength [nm)

503

503

305

1 Eye safety safety Link : https://finance yahoo.com/naws/velodyne-lidar-provides-perception-technology-114200632. hitm!
Wavelength (nm) 503 305 05 About Roborace : https:/froborace. com/
Atz 2F YA, SOSLAB, OJHIAEEXISH 2| MRMIE]
2256 Velodyne(O|=): Ak54} 2|
. Smart City
Product .
T _ Wece Various test cases around US
Neiae Puck Ultra Puck Alpha Prime - San Jose : Pedestrian Safety on a street
Release 2016.04 2016.04 2019.11 - San Diego : Qualcomm Smart Campus
T : ; 1o .
Sirnctine e WiEhariial Searvang Tracking and analyzing people’s behavior
_ ino * Traffir officisnry
e —— p—— e — Irvine : Traffic efficiency and road safety.

Angular 0.1 x2" 0.1° x 0.33° 0.1°x0.1°
Resolution
Max Range ~100m 0.1~ 200m ~ 300m

Range @ 10% ~ 300m

Status MP Q4, 2022 P MP
Size (mm) 103.3x7L7 100x86.9 1655x1413
Weight (g) <830 <828 <3,500

Link - welodynefidar.com/media-coverage,/san-jose-tests-inteligent-infrastructure-solution/

Atz 2 YA, SOSLAB, O|HIAEEXISH 2IMXIMIE]

O|HIAEEXISHE 2|MXIME 42



1257 Luminar(0]=)

Key Products Applications

ADAS
ot —_— Iris at both Volvo SUV and Mercedes Benz
P i Volvo is testing autonomous driving with Zenseact.
seleaie TG The next version of fully electric SUV will be with a Luminar
S — Lidar, 5 radars, 8 camera and 16 ultrasonic sensors.
Field of View T Components are for complementary for autonomaous driving.
Angular Resolution 0.05° % 0.05°
Iax Range ~Z00m
Range @ 10% ~250m
Status Available
Size (mm) 270 x 106 x 54
Weight (g) Mercedes plans to use Luminar Lidar for data gathering
Certification PESK, Ciass 1 Eye Safety, and share it with Luminar for further development.
Wavelength (nm} — Nat yet fixed when to integrate into passenger vehicles.

Link : www geoweeknews com/news/fuminar-s-iris-fidar-technology-to-be-included-in-both-volvo-and-

mercedes-cars-in-2022

Az 2 YA, SOSLAB, O|HIAEEXISH 2IMXMIE]

72158 Innoviz(0|AZI2Y)

Key Products

Applications

ADAS
product ‘ ‘ Innoviz Two at BMW
= T T - Next 7 Series will have Level 3 Autonomy
Release 202006 2022.m1 - Combination of Innoviz Lidar, 8MP camera and Radar
i PRl Detec i MEMS - Going to be the first Level 3 in the market
Field of View 120° x 40° 3607 x 647
Angular Resolution 0.05° x 0.057 0.05° x 0.05° - Will expand to 5 and 3 series.
Max Range ~300m ~300m
Range {@ 10% ~250m
Status Available Sample 04, 2022
Size {mm) 60x137x128 70%200x% 60
Weight {g) <700 <700
Certification C’?:SIJ__:TE'::?:{Z'W IPESK, Class 1 Eye sasty
Waelenzth:{nm] M5 i Link : wwow bmwblog.com/2022/04/1 1/bmw-7-5eries-jevel-3-self-driving/

Atz 2 YA, SOSLAB, O|HIAEEXISH 2IMXIMIE]
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12159 Aeye(D|=)

Key Products

<~

amm

Wavelength {nm)

Product
Name 4Sight M HRL131
Release 2020.07 2021.06
MEMS scanner, 1550nm fibar
Structure laser, advanced focal plane MEMS-based Agile
array receiver
Field of View 607 x 30° 122° % 28°
Angular Resolution 0.1°x0.1° 0.05° x0.075°
Iax Range ~1,000m ~1,000m
Range @ 10% ~205m ~300
Status Available SOP in 2024
Size (mm) 253 x 158 x 65
Weight {g) 3,000
o . IPEOK Automotive Grade
Certification Class 1 Eye safety asie
1550 1550

Applications

ADAS

OEM Customized 4Sight A.

- Continental Automotive (HRL131) uses for ADAS.

- Expected SOP in 2024.

- Development, production, management by
Continental

Testing started with TuSimple (Autonomous driving
truck startup invested from Volkswagen)

Az 2 YA, SOSLAB, O|HIAEEXISH 2IMXMIE]

1260 Aeva(D|=)

Key Products

Product ‘
Name Aeries I
Release 2022.02

Structure FMCW, LiDAR on Chip design
Field of View 120° « 26°
Angular Resolution 0.05% % 0.05°

Max Range ~500m
Range @ 10% ~250m

Status Available from Mid-2022
Size (mm)
Weight (g}
Certification IP&7, IKO7

Wavelength (nm)

Applications

ADAS
Aeva 4D Lidar at Plus Truck

- Avea lidar to combine with ‘PlusDrive’ system
from Plus for truck autonomous driving.
- Expecting to deliver about 100K by 2025.

Co-work with Denso for Mass production

Link ; wwrw.itbiznews.com/news/artickeView. himl Pidmo=55133

Atz 2 YA, SOSLAB, O|HIAEEXISH 2IMXIMIE]
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HEEN
1261 QOuster(0]=3)
Key Products Applications
Smart Infra (Digital Twin)
Wi iE | ‘

Product -

T “ 0- S V2X Project in city of Aachen, Germany

Name 050-128 051-128 052-128 - Total of 4.3km sterch
Release 2020.01 - 100+ 051, 200+ Cameras and 60 mobile
Structure Micro-mechanical scanning fneasuffng station

Field of View T SRy A A S - With Aachen University, Ford and Vodafone

Angular Resolution

Max Range 0.25~50m 0.8~ 120m 0.5~ 240m
Range @ 10% 0.25~20m 0.8~ 40m 0.5~100m
Status
Size (mm} $85%73 §85 %73 $1196298.9
Weight (g} 377 385 1,100
o IPEIK IPE7, Class 1 Eye IPESK
Getifration Class 1 Eye Safety 'Safet',' ! Class 1 Eye Safety
Wavelength (nm) ZES 850 265

Link : wwow. itsinternational.comits4/fits7,its0/ news/custer-lidar-aids-german-v 2x-plans

Az 2 YA, SOSLAB, O|HIAEEXISH 2IMXMIE]

1262 |beo(BY

Key Products Applications

= Digital Railways
Product . - Pilot project with Deutsche Bahn, Siemens, Bosch, ibeo
—— . and Here for Digital Railway.
Release - Bosch cameras & Radar + ibeo Next Lidar
S—— — Environmental perception and recognition.
Field of View 113°x56° 1 iﬂﬂ“"‘
Angular Resolution 0.04° x 0.07°
IMax Range ~250m
Range {@ 10% ~140m
Status Available
Size (mm) 108 x 102 x 83
Weight (g} 720
Certification
Wavelength (nm) £35

Link : wwwr.ibeo-as.com/en'newsmedia/projecis/project-overviay /.
Overview video Link - youty be (uTH7sswy

Atz 2 YA, SOSLAB, O|HIAEEXISH 2IMXIMIE]
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212163 Innovusion (Z2)

Key Products

Product _ - ,
Name Robin Falcon Jaguar Prime
Release 2022.01 2020.01 2020101
Structure
Field of View 120°% 25" 100° / 85° x 25°
Angular Resolution 0.06° x 0.06° 0.09° /0.14° x0.13°
Max Range ~500m ~280m [ 400m
Range @ 10% ~250m
Series Production =
Status 2022, a1 Available
Size (mm) 112 x 162 x 160
Weight {g}
. . IPE7,
Certification Class 1 Eye Zafety
Wavelength {nm) 1550nm 1550nm

Applications

ADAS

Faleon in NIO ET7

- Nio Flagship ET7 uses Innovusion Falcon for NAD
{Nie Autenomeous Driving).

- ET7 targets to compete with Tesla Model S.

- 11 of 8MP camera, 1 Lidar, 5 Radar and other
Sensors.

- SOPin early 2022, expected volume of 100k/ Y.

ink : autopostkores.com, 78478/

Az 2 YA, SOSLAB, O|HIAEEXISH 2IMXMIE]

1264 Hesai(E2)

Key Products

Product -
Name AT128
Release
Structure VCSEL, SPAD
Field of View 120° « 25.4°
Angular Resolution 0.1°x02°
Max Range
Range @ 10% ~200m
Status SOP 2022, H2
Size (mm) 137 x 112 x 47
Weight (g}
Certification ASIL-B, 15021434 Cybersecurity

IPX7 XK

Wavelength [nm})

Applications
ADAS

- JiDU, an automobile start up founded by Baidu and
Geely released it concept car with two AT128.

- Nvidia Orin and Hesai AT128 is installed to test
autonomous driving.

- Benefit of Two Lidars;
Accurate sensing, wide FoV (1809, Redundancy

Link : pandaily.com/fidu-gives-first-lock-at-dual-lidars-sofution-for-it-robot-car/

INI=N

Z+ A, SOSLAB, O[HIAEEXISH 2| MRIME
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Solid State Type (14 &) 2to|ct 7|& S

1743 + Flash W29 glolth= 7|2 S FA 2xk9) 41 & T8 349
I gieS Ak Flo] T8
%Al AA= EEL(Edge Emitting Laser)¥ VCSEL (Vertical Cavity Surface

Emitting Laser) & L}%M;ﬂn}. EELS 7|39] o|#] () o] dlo] Bt& w=1] %

B EYL UEY £ Utk 22 PUR FF/ L B2 AClACIIA FH)E A
E51A, B4 % 96 A 02 R A1 71 Holol B804, S e

FS AT W B 9 IS AP 93 B A9 0 T T
4 aa7h e wgAe o] Eelsh

VCSELZ EEL¥} g2 2S 1o wEsty F8o] Ay os v}, six|vt #4
=4 gpgo] P Ao)al 48k AeS Alwste] tlolE SA/AIE 9 2 AlEel FE
F&HTh FHTeolle golth, AvtEE, 5G Y [oT Al %ol ®Aj=aL qlo] 3% 4
A7} BE Aoz Awsitt d4) el VCSELS Hul £52 golgE d5d 4
A= ol Qlof doly FAl AelA de] ARE™, ofej7lle] VCSELe] @ e
Aged x5 (12 o] B 7)o ndY £ = kg 4 9k (20174
ZA1% iPhones =914 75l 3702 VCSELe] E41%)

AR AT AA

2

f
e

93l FLdFAAZE7] (SPAD) 7F 235 &

T s 8
ZLEL HAFo] el FHatal vk SPAD= 4F9 oA A EA HE TAE A
ol AdS ek ojuA] XS H o= dA Avt

W] oulAZ
EiOi A A 729 oF 70%E AAskaL ARE Sho R AFFPAE nlse
AETFA7)E A8 Al A A 847 gl Ao gt

2

. #= “EEL | Flash 2H0|T} %y ) Aot Hw
BT T OISt (EEL AT
- | M BE M3} (=4 Array Gap EF)
T EEmy [ p | | EEA Y RN EEy
| HEsg) | 30 ~ 55% 50 ~ 60% e e
=.E( nsc o35 @e) T Gassion B (B4 T S5 = =5 =T
| 'E'*") | = = = | = =
—'-"—E ‘A11 |
L Ej-’g' w‘ﬁ‘_]. | 0.07 nmy/k | 0.22 nm/k
_Q_E .Alz
@m e -0.05 meV/K -0.03 meV/K mE o asA BE
7t wHM | A 44l 52 SWE 2 2T GO,
Array 745 7H5(>10k) H% (<16)

Rtz 2t Ul SOSLAB, O|HIAEEXSH 2| MXIAIE
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.
*Source: First-Sensor *Source: On Semiconductor *Source: On Semiconductor

THIE 0.06 kAW 100 ka/w 100 kAW

g <1 GHz =1 GHz =1 GHz
2c 84 1 WK 21 mV/K 21 mV/K
= Intensity + Timing Intensity + Timing Intensity + Timing
5 oY ~ 250V ~ 30V ~ 30V
L =5 2iis =
LO|= B M 24 g

7 24 24 24
Array i+ 25 (<128) & (>10k) M2 <128)

*APD: Avalanche Photo Diode / *SPAD: Single Photo Avalanche Diode / *SIPM: Silicon Photo Multiplier

A= Zt |, SOSLAB, OHIAEEXISH 2IMZIME

g gholrtel] AREE oA 3 9 22 905nm (830~940) £ 1,550nm

auRge] vl ol 5§50l

o]t} 905nm= AF oz QA7) FA|uk
stk 3k Alo]| =7} Zol AlEste] feld
AAEo] g S HEE HSH o= st

1267 2O[CHR O[3 TH Ched

s= 905 nm (830-940) &

Size BICH M)
{=1/100)

oM gy

*Cource: lI-VI{Finisar}

g
o
»

Q 1 e

*Source. AeroDiode

T4 2E Size b= e
Mgt SH
HR A= {Eye safety | ) {Eye safety 1)
B A 24 e
=571, w7l 5 (S BE1) (@ 581
7124 = L]
- (Si, CMOS T =3} R2)) (Si, CMOS Ei®3} §2])
P 4 4
= (905 nm 0| A 4124 2 (1550 nm 20| M 2=
% 53 gt
sdiinifait (Onsemi, Sony, Osram 1) (5 & customizing)

Rtz 2t Ul SOSLAB, O|HIAEEXSH 2 MXAIE
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AH23d7|= (LIDAR) =4, MM H|Z(Cost) vs. 2t (Safety)

Higehs AEF @85BS 918 Elclolt dolm Fol YA e WA
Hege, wotole] WA golth AAHE JMoE TUE 3D AEE YT
GPSE Bglo] Ao] o|53hl Sh WhHlolth. Hlehel WAL HlAL elolrtE Abg
S B o AekE FEalel HolEE £ o) HeHoE AEFY 87
& AN ol

FSD (Full Self—driving) ComputerS x}afo] Aakeho g2 x) zkg 229 Ex) A|AH
< agslety Jelde] a9E SdsA717] S8l £ (Dojo) ek 3 HFEE &
Aoz AA/AZFY, HEeke] Aol mEw B2 AFHE AzlelA 71 wE

73 AFHQ $7H (Fugakuy, Fujitsu A1) Bt} 28] o] Aso] 71E Zlojtt,

et PE b ol BT QAN thE BAME AL e 9ol %
o7 QIrke A 914 % Besk ek 1 % bk HD Map® AHg el vk 2
oltk. 29 Y3t Yol mreh 1o B AEFRL FRATH: vlol, Folrt
B glojrie] dEaln ok Aehs S0 1S AANS daTe dreln

4 % ek,

ot Bl gloju g ARSshA] @AY SEe R AASHATH: AlF2 efoltks fAlshoH
Cost7} ®ol 51, w3 Al tAlE = 9= AAsE &7 7530k k= v 7hv
25 AHEshs o] Cost A&3h SHeA fejahy] witelth FiE HW 3.0 Al2E
9] BOM Costiz 60028 2FWOZ HW 2.5 A28 din] oF 20%2] d7+s 21t
LR FgHn.

1268 HIZ2E A2 AF 0| Y MY 1260 B2t A7 A4St TOfE 20| Y WY
(Bil USD) e ool0|ol8 (H) XSt ZOHZ YoY
100 - - 20% 1,600 1 137.7% 1,451 [ 160%
1,400 - L 140%
o L 10% 1,200 L 120%
60 | 1,000 | L 100%
L 0% 800 - r 80%
40 600 - L 60%
2 L =10% 400 L 40%
200 { 5 76 103 * - 20%
‘ . . ; ; . . -20% 0 . . ; . ‘ ‘ . 0%
2015 2016 2017 2018 2019 2020 2021 2022 2015 2016 2017 2018 2019 2020 2021 2022E
Xt2: Bloomberg, O[HIAEEXISH ZIMZME XIZ: Bloomberg, O[HIAEERISH 2|AX|ME]
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2tO|CH(LIDAR) HIM, 0= ECH?

sloltt glol AEFA|&S TRt FUF YA Lt A2 O St

QAROERE QMY g FES] Sellnh 93 WgwA W LA Dawn
Project) & 5 HAESIA €l2}e] FSD Mg} £ ES]o] Halmdo] B A% 25
PFl(40Km) ) S 7o A WGl ofelo] nh7e ek Ralcka 3
5 7Rl AL A GURE v SR EIF (NHTSA) o] Hi&e 587

g3ttt wieh AR AR A Frfstal slvtm "HlEEke] Pl ek o
o] T7FstaL Al AR

Bgk vl Aol 2=k (DMV) - Bl&eke] @By} FSD 7]50] 34
O] FE v BA Yel® Bt AETH Alo] Ves sk AAE AT
AA gt &t SEFYRLS SARGRIAA(ADAS) 7|24 Afgs A
Yol Aoz Z2F8AY 715, Al 7 oo HEeh Ak ) Al 7120 A
THH, BE FulE B8 FSD 4 GH A5 9, A3 AHeE Ve A8
&k = Qlth. DMV "HIEe}t Absabs A&F3akdo] oh i etar Zzxstal, 8913
e o8t glom BEet BEetd Ak wdEE AR Mk AR
Ao R vttt

N

=

o

ol

>

lo &

of
e

qzi70 B Z2AEQ| E|S2F FSD 28 HIAE AR

'W?

--ﬁ
‘\\ &
Ag: A2 OHAEEXSH 2IAMXIME
3 HlEeths 73 BE 7158 Algdks FSD A2 Eo] 71H4S 19 23 g4
19 53 & QA=) FSDE A55 3 w% 243 w}a} S HEAY &

ATt 2 Eu}A 3 (Autopilot) o] 7% 2 23, 715,

== = 7 al

Alss o7 7o 7 sH0E AlFetal A WA A Ak ARLE AR
3% 7S B2 e @ EuEl (Enhanced Autopilot) & 63 2219 3402
] Zo]t},

O|HIAEEXISH 2|AMx|ME 50



271 GMAZZ MAL 2

(ch)

SHolof 22|1F S5 A=

OHS 50091 E3i S 1,000,000

AT AAE GMAFZ7) 202249 69 HxZ oA F-9l (Driverless) 21

BIA] dgSols v }géfﬁ%ﬂ%l AR (D) & AR 7Sl 20219 11€
AdES o 2REAE 293lor 20224 2499 dnklEo] B3 5 9)
TE o Fia “JéL MR AE A

WA AFAE ATHALT A A 24 10478 F 6471 309% 22
st glow, vk AU bk A A9 $ueA skod HY&E: A% 300}
(48km) = ATH AEFY oAFOR AT Ax APL A2s] A 242
Belth, @A JYHL Y GMATAY) ZREAF ol §3 1A YrkErt 43 57)
g Solgon, AYst v gt ATk FHAT 2 FH glof BxlelA 2
A

[}
Ade F7hE FHAS Sleke el WS Lt

FUE o2

=

of

A

o
=l
o
o

oJdEd (Electrek) o] WEW GMAFZL F¢ ZHEA] Q& )|
(1.6km) 3 90AIE, 18T 404 ES] F3 o Fo] 7Rt} o5 5o ZHBAIE ElaL
1.371d (2km) = 34 4 272 8.72€987) FoE = ol T2 AYE $HE
A= ol EIE HH?J = gerrt AHaitt SAks 5% ) 9 AAE e

10
So7he vlgeo] Zau &
4 e 18T B W

e

A1
= 9 ° AR 5 & Ao® VidstaL glom, &
| mZel 71E BAl emRe A" AHAE Al A

GMS 2021 AEF3a AakeEs 202349 1,000t-20261 17H—-2030d 100
T2 FAkste] 2030d AF2 viE 50099 E @Atk ith 2R EA] AR
o] A AbER 20239 FHlelof] AlZ et ZHEA] 92X Fud Alolgta
gk QS A el 4o §lo] AulFite] Hil, A AE vRa
oM Bt 95 3l Sefoly WA o® Mg xpskot), &% 2R A7} gofel
12 5 LEHAES % EFS o]sHo] € Zo® vyt

H 272 GMAFER ZHEHA|

MH|A(2tE)
483t
30 1,000 10,000
O O— O \
'2022E '2023E "2026E '2030E
XI2: GM, O[HAEEXIEH 2| MXME X2 GM, 912, O[H|AEERISH 2| MXIME]
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1273 GM A2z 2|2 1274 7= 0|

San Froncisco

2017
Phoenix Enst Valley

o =3
Austin

2022 ‘

Xtz GM, OJHAEEXESH 2MZ|ME A= HIOIE, A, 0IH1|£E-'.E-Ii—ﬁ EIA1K|”|E1

sh Az Eolol|A] 2HEFF BIAES AAS GMAF2oR= 2] gaks @ AF of
gzu JYAS AX AZTANATNN HAE W AB|AS AFetr] AZe 29
R3ARL upl o] ZEB|AF o] B A ZREA] ME|A(FR) FUsdS W 4
o|Ri= HIE LS (FE AR ol GMAFZ AXHAT Az EolefA] B2
E 258 Al 370%km (vs. GMAFZ 140km) & #HA4AZ] 7158 BA8 J=
2 7s FEs FEete H7kE st

AF2E Fhe 1470, Bzl glojdt 8d), dlold 18t (3Ag] 8, ©@A2 10th)
ol AME GAF} A AHEF3 Au])A Ultra Cruies?) AFEHA= 272 5nm 7]
9k SoC A= ga SA8540P 2708F AIZZ A4 SA9000P7F AHE-Hth & 1659
CPU= 7ZhHe}, gtoltt W #lo|r 9] ol A2|E 913 23 3000H 2} vio]E o]
A Aee Algdnh @A st AAE g4 dive & 7 904 4070 o3
A& FAste] ERAF oin] B2 AAE GAskL Itk ERAF o] B2 AR Qe =
& Hlgo] (otolr AA 1870, H1E 19 2 vs. AF=: A4 4070, B]§ 59 &
2]) FHER 352E s kg Al AEFS Fdskal ook

ré

a275 20161 71E AR 29| ARFHALSA MA

AV SPECIFIC REDUNDANT HARDWARE SYSTEMS

i f'\ !\ ~ 5% LIDARS: build a

comprehensive 3-
dimensional view of
the world

14x cameras: detect and track
traffic lights, pedestrians / cyclists,
free space, and other features

3x articulating RADARs: wide field
of view without compromising
range for unprotected turns,
double parked vehicles, and
minor-major intersections

g JL 8x RADARS: detect vehicles and

velocities at long ranges

10x ultra-short-range RADARS: low-cost
sensing for objects close to the vehicle

Xt=: Cruise, O[HIAEEXSH 2IMXIHIE]

O|HIAEEXISH 2|MX|IME 52



gol i glolm Srjolileli Felt AT AAHS Rsieon drselt
Nel et 4EHEl a}o]u} 6ol wolr 2 T of ATt slojre] ke foli
ehoblehs FIEE A5l REE PHSKE AL 5 s e

AR Eoﬂ?‘“:‘r EHEA ofgfef i BARRol A A An] B wijAste] 3t
_/I:g_ 7 e} A EY 24 5 U$shs v AYAE FEST L 43 A Qlh

Mﬂlﬂlﬂoo

12176 90| 2 A3 A|AE

Long Range Camera + Radar + 360 Vision System

Peripheral Vision System + Radar

Perimeter Vision System

Perimeter Vision System

2

A= 0|, OHIAEEXISH 2|AMXIME]

DMV (Department of Motor Vehicle: X% #e]=) = &8} QA7 AH-EFaH|
AE EE MHIAS YT Al AFo] FEAtale] AFE Al HiAE AESIES &

Shoh, WAool da, AR 9], 29 9 2 e el 22 vkt dlojE g 3
AR AR e gt JR7F E3kE o] Qi) HESE AbEo] FEsh] A &

49l 35§99, Z0), Br 24, &4 A% 5 AT AuE )sa,

GM=LF=8} go]ie] 201585 H 202187k 9] Azt T FAdolEE Avud
b A AT ARk T ArE & 5 ATk AETAAR ] B felmrh 7
d Eek oF 7¥dhmiles (F 1 1¥WYHkm), GMAFZ=7} 39Wmiles (2F 5%WHm) &
+RFeH, F QAT AHSR= vlg> 80%F HolAltt.

#1 AV(AFES3At) Collison(EEAt1) Report Data

(Unit: 24, 1,000miles) 2015 2016 2017 2018 2019 2020 2021 2015~2021

Total AV collisions 8 15 29 75 105 44 117 393
Waymo 8 13 3 2 25 1 64 126
Cruise 1 22 37 61 16 30 167

Total AV Miles 451 656 507 2,036 2,881 1,994 4,091 12,616
Waymo 424 635 363 1,271 1,454 628 2,326 7,101
Cruise 10 130 448 831 770 876 3,065

Collisions/1,000miles

Total AV 0.02 0.02 0.06 0.04 0.04 0.02 0.03 0.03
Waymo 0.02 0.02 0.01 0.00 0.02 0.02 0.03 0.02
Cruise 0.10 0.17 0.08 0.07 0.02 0.03 0.05

Atz DMV, EE Times, O|HIAEEXISH 2| MXIHIE]
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AT

1z

T A9 1,000miles (1,600km) @ Abal 3= 20214 71 0.033] £ 7=
ot AN )R] % Alu7F AV mode”}t obd TE Apea) S EAR A} o))
HAE 07 Yo 79%, GMAF2E 88%7F 9 Q9o &% Aty dojyit
AV mode® 18t AbaLe] - gloj = 271, GMAFZE © 1710] A},

722 AV(ARESAL) Collison (E=A1L) Report Analysis

(Unit: &) 2019 2020 2021 2022 19~22
Waymo AV collisions 25 1 64 40 140
AV mode 0 0 2 0 2
Manual mode 1 2 19 5 27
Other Vehicles, road users 24 9 43 35 1
Cruise AV collisions 61 16 30 14 121
AV mode 1 0 0 0 1
Manual mode 5 4 4 1 14
Other Vehicles, road users 55 12 26 13 106

Xt&: DMV, EE Times, O|HIAESXISH 2| MX|ME

AF=E A AYske A" A 3 FEARIE 2020 28,5207
(+133%YoY) oA 2021 41,7197} (+46%YoY) & F7Fch T3t ZHAALeL ]
waldete ¥ FAA}E suntde] B398t AutoXE Alstale wlf- F2 AIAE
A FAAYE 715k Qe AolRe Af- F FHAR = GMAF= djb] 24|
= ol AlAE SAl G FEA L dF o v AdE Bl

#3 GM ARX Z2|ZL|of AEFH E|AE A}

2019 2020 2021
Yt Xt CH4~(TH) yoy% 225 137 (-39.1%) 138 (+0.7%)
£ FHz2|(Mile) yoy% 831,040 770,049 (+39.1%) 876,104 (+13.6%)
& MAHY sliE 2~(2)) yoy% 68 27 (-60.3%) 21 (-22.2%)
AlAE StiE G FAHR(Mile) yoy% 12,221 28,520 (+133.43%) 41,719 (+46.3%)

Atz DMV, O|HIAEEXISH 2| MX|MIE]

777 A2 ZEL|OF DMV A2 HIAE Zuk(5 T 0t 0]y 7| 7|F)

(Miles) AAH SR o FE oF FEA (1,000 Miles)
60,000 - r 2,500
o

50,000 - 200
40,000 -

- 1,500
30,000 -

- 1,000
20,000 -

- 500
10,000

' o
0 o -0 : ~© o o 0
AUTOX CRUISE WERIDE ~ PONY.Al  WAYMO Z00X NURO  MERCEDES
BENZ

Xtz DMV, O[HIAEERISH 2|AX|ME]
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AFAE ohleh 2, BE, § o] At /171E0] AEF WSS EYsH 9
o 2 el Addn) W, BEA Y 5 oleliA olft Bk A Fed
7 kA Shesh whex) Besie ot

PgHelehs R 2 AHAE oulath, ARy B 8 31E Hu (Data)
g ovht WEshA F4shoue] o4 vkt ek Rt PR PAs S
& % glojok @ik

ARA/AEE Ao whE Aol 7E QAR AR e S Agohs ﬂ%%‘——ﬁrfﬂ 7171E°]
7hlet, elold gk el wnld Bloltks |AlstaL Slvk #4A eelr

Al gl mpd ngor AW szl ofg gl ot dA AREAkE v U ﬁ‘ﬁ/ﬂl%ﬂl
Fu7 GEE AL Stk Seltt A V1A A 9l Ak vg dike Sl AT
Zle AWE e v JloR 7R,

1278 AFEFHMIA: 2H0|Ct Evolution as &|0|C| Evolution

RADAR(2020)

RARDAR(1971)

Xi&: Q0|2 O|HIAEERIEH 2| MRIME]
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H7K}

Analyst Z&8+/HIIZ
02. 3779-8640/8832

gskim /djnam@ebestsec.co.kr

HEAY SXHE Tt
SME B M2 1) AeFdEFEM: Zim2) glojct/ S4l: 5G, VeX) 2) 7‘*7|

RRLightingZSEM (PE{RMIM: T8 H|S, o &Lighting: BMS, LED S)2.

TEEH, 22 Tier2 IIYA W =8t X9 2t QIO HISEe F2 58
A1 M/S 50% +& FE)2M EES StIUs 72t g% o270t ENE 3R
SATFUFF QI EEE A2 T|tigit 20218  J|E MY MY FE +FNIE
102 +Z0|H HAH W IHE HIS2 7% +&, Y OLt MY

cEo

=

B % AR Sl 22 25 i

FtHgt SYEHEY X, 2392 o S
3Q22 X2 AZH 947 Aol o2t =0| 24 MMS St 2ASlEH HE
% 4F 44602 (+20.1%Q0Q, +17.1%YoY), FHOI2 40132 (+38.4%Q0Q,

+19.5%YoY) 2 Ol &Btct. S0l M2 Lf BHEeh AX|(
oF I3 UM Sl 7ledds AA XE)E J|Eez Q(EY)Y &2, U2

o] ME PV d5ait ¥ P20 282 4N J|ijd2 [FEsit

43% £x)

A
—_=

Buy (Maintain)
=527t 460,000 &
M7t 343,500 |

HMMA Tt

TN

Stock Data
KOSPI (9/21) 2,347.21 pt
A=Y 81,297 A&

HE =SSR
52% A1}/ AR
0Y YTRAANZ

23,667 M
411,500 / 190,500
789.44 AA

=9l Xge 24.4%
B 401§ (22.12F) 0.9%
Aol mEH 20238 M2 EZECIEE HMNFZ(UTO00H) SO SA BPS(22.12E) 187,321 &
E8HE Z0[2 JKsH0| AISIC SARE LKSE S8t 0|AE Ji4l0] TH5E 2o KOSPI HHll Syl ;Z:f%j ;2;
= Slchsich ADIEE A SH0l HE 2z slasly] ofele FpoNE oo
XR, ADAS, EV 491 & HEZHEO| X|&E Zio|ct Fx7Y LGEiXt (2 29)  40.8%
J0AZTC (2 19)  10.0%
RARE (@1121)  0.0%
EXIe|A Buy, SEF7} 460,0008 2% Stock Price
FXI2lA Buy, SEFIH460,0008S RAGH, AEY 447| & 2240 &&= 4 LGOlL= e KOSPI
% S| 4% 7ljzol owo| SO QIZHONM 2 77| BEANY T2 ANEE oo o
NZ EA7| ol E 27610 MD2o| ARY EAE F2AZLS 9OMOIM 95MOE o i
25| S7BICHE 240] EH21 ULt FF Sell-Through A=) w2t AN JiA| 250:000 2,000
0| S36HE 2o 7t Al 01F IO o] HEHY ZHolCt. Yset AH 00 100
MYl S5t Frh= 2 5O 2FS MM ¥ F7H12M Fwd 7I1F P/B 1.5x 100,000 15;)(:)00
o} P/E 6.9x= Dj4 7toE mEkict we L
20/09 21/03 21/09 22/03  22/09
Financial Data
&Y YOI MOl 0|9 EPS %8 EBTDA PER EV/EBTDA PBR  ROE
(A49) (%) (%) (tH) (tH) (tH) (%)
2020 9,542 681 443 26 9978 1308 1,350 183 40 18 10.2
2021 14946 1264 1,193 888 875% 2162 2,034 9.7 47 26 309
2022E 18166 1612 1515 1130 47,769 273 2658 72 35 18 29.2
2023E 18735 1730 1620 1207 50993 67 3,03 6.7 28 15 241
2024E 19672 1649 1537 1145 48364 52 2988 7.4 25 12 18.7
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(SH9l: Alof#d) 1Q21 2Q21 3Q21 4Q21 1022 2022 3Q2E 4Q2E 2021  2022E 2023
o=y el 2,329 1,630 2,995 4,892 3,089 2,804 3,494 5087 11,846 14,473 14,572
YoY 75% 75% 105% 60% 33% 72% 17% 4% 75% 22% 1%

QoQ -24%  -30% 84% 63% | —37% -9% 25% 46%
7| HAT 359 361 424 428 415 452 467 482 1,571 1,815 2,025
YoY 24% 22% 33% 26% 16% 25% 10% 13% 26% 16% 12%

QoQ 6% 1% 17% 1% —3% 9% 3% 3%
HYRE 265 250 257 290 314 331 357 371 1,062 1,373 1,609
YoY 6% %  =22%  —15% 18% 32% 39% 2% 1% 29% 17%

QoQ —23% 6% 3% 13% 8% 5% 8% 4%
7|Et 118 13 122 14 134 17 129 126 467 506 529

YoY 448% 571% 35% 36% 14% 3% 6% 10% 120% 8% 5%
QoQ 4% 4% 8% 7% 18%  -13% 10% —2%

] 3070 2,355 3,798  5723| 3,952 3703 4446 6066 14946 18,166 18,735
YoY 56% 56% 71% 49% 29% 571% 17% 6% 57% 22% 3%
QQ  -20% -23% 61% 51% | -31%  —6% 20% 36%
geioje| AstEEN 243 69 233 416 253 180 276 422 %1 1,131 1,153
7|t XY 82 85 11 83 104 115 119 122 361 460 508
HYRE 11 -1 -18 —47 -3 -1 -1 5 -66 -10 36
7|E} 11 9 10 22 12 6 8 5 8 31 34
L] 347 152 336 430 367 290 401 554 1264 1612 1,730
YoY 7%  178%  210% 26% 6% 91% 20% 29% 86% 2% 7%
QoQ 1%  —56%  121% 2% -15%  -21% 38% 38%
AeAo|YE  HsHERN 10.4%  42% 78% 85% 82% 64% 79% 83% 81% 78%  7.9%
7= XY 28% 285% 263% 194%| 252% 254% 255% 253% 23.0% 25.3% 25.1%
HYRE 40% —44% -71% -162% -09% -32% —04% 13% -62% -07% 2.2%
7|E} 93%  80%  8.0% -194% 91% 51% 60% 37% 17% 60%  6.3%
2l 1.3%  65% 88% 75%| 93% 78% 9.0%  91% 85%  89%  9.2%
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279 P/B HHE Jzgo P/B EEHAL
() Price 2.0x (x) 12m forward P/BV +2sd
500,000 2y +Hsd 000 eeeeee- Average
: -1sd -2sd
400,000 2.0x
1.7x
300,000
1.4x
200,000 1.1x
100,000 0.6x
0 T T . B . : 0.4 B B B . .
17/01 18/01 19/01 20/01 21/01 22/01 17/01 18/01 19/01 20/01 21/01 22/01
Atz OHAEEXSH 2| MXIME XE: OHAESXEH 2| MXIAE
281 P/E HHE 1282 P/E BHat
(¢) Price 20x 16x (x) 12m forward P/E +2sd
%5 - +1sd — — — Average
500,000 -1sd  mmeee- -2sd
30 4 29%
400,000 25
2Ix
300,000 2
vy MaAa - 14x
200,000 10 4
5 4 AN bx
100,000
0 T : ,
_______________________________________ —ox
0 , : B B B -5 4
17/01 18/01 19/01 20/01 21/01 22/01 17/01 18/01 19/01 20/01 21/01 22/01
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P EHE =AM
(Alojgd) 2020 2021 202E 202E  2024E (Mof9) 2020 2021 202E 20BE  2024E
QERMM 3,162 4,113 4161 5374 6452  DiEYY 9542 14946 18,166 18,735 19,672
&2 U S MR 695 566 609 1,524 2454  DHET} 8,251 12,815 15639 16,165 17,109
IHERHE L 7|EMRHA 1,132 1,927 1934 2112 2,187  O4ES0|Q| 1,200 2131 2527 2570 2,563
THIXLA 859 1,392 1,431 1543 1,608  BOfH| 2 2| 609 866 916 840 914
7[EFQS KA 476 228 187 195 203 FYolo 681 1264 1,612 1,730 1,649
HIQSXpM 2877 3628 4943 505 5203  (EBITDA) 1,350 2,034 2,658 3035 2,988
BT IYERS 3 4 1 12 12 2829 -47 -8 42 47 47
QEKLA 2,368 3146 4438 4518 4636  O|XH|E 50 41 47 49 50
SRR 188 198 252 274 203 BAHIIYS EXEY 0 0 0 0 0
RpAEA 6,09 7,741 9,103 10,429 11,654  7|EfHAQEO 192  -33 -5 62 -65
LELR 2284 3310 3320 3532 3660  MFAZAIH0Y 43 1193 1515 1,621 1,57
YRR & 7[ERHE 1572 2541 2614 2818 2,937 LA HOIMH|R 112 314 388 414 303
T2 88 450 426 497 497 497 ASAYOIY 331 879 1127 1,207 1,145
7Bt SR 262 343 208 217 26  EHAYoIY -95 9 4 0 0
HIQSEA 1327 1,17 1350 1,328 1,352 E7I&0[9| 236 888 1,130 1,27 1,145
7|28 1,303 1,078 1,315 1,289 1314 ALTE=S 236 888 1,130 1,207 1,145
7 |EHH| RS ERY 24 38 35 38 3B sZHOY 227 948 1,130 1,207 1,145
HHSA 3611 4427 4670 480 5012 OEZ0|UAS (%) 135 143 139 137 130
N[TE=SE] 2,428 3314 4433 5569 6,643  FUOAES (%) 7.1 8.5 8.9 9.2 8.4
Xtz 118 118 118 118 118 EBITDAOIXIE (%) 141 136 146 162 152
AHEUNZ 113 1,134 1,134 1,134 1,134 HI|R0|YUS (%) 2.5 5.9 6.2 6.4 5.8
o|2Yoiz 1,222 2048 3,167 4303 5377  ROA (%) 40 129 134 124 104
H|X|BH X2 (HZ) 0 0 0 0 0 ROE (%) 102 309 292 241 187
RHEEA 2428 3314 4433 559 6,643  ROIC (%) 149 241 243 25 208
S2sE F EXX|H
(A2f8) 2020 2021 202E 208E  2024E 2020 2021  202F 2023E  2024E
gouss H3EE 950 1,178 1914 2427 2460  EXKIE (x)
B7|20]2)(24) 236 888 1,130 1,207 1,145  P/E 18.3 9.7 72 67 74
HIFS 4271 954 1,030 1,089 1,305 1,335  P/B 18 2.6 18 15 12
SERMZTIAZIH| 614 724 9% 1240 1,268  EV/EBITDA 4.0 47 35 28 25
SHRFAAZIH| 55 4 52 65 70  P/CF 3.6 45 37 32 33
J|EfSE 4|2 284 247 4 13 -4 HIERUE (%) 0.4 0.8 09 09 09
UUHE KRS -2091  -845  -170 -85  -20  MEM (%)
HERE ZA(B71 -177 -85 70 -178 -75  HEH 19.6 56.6 215 31 50
IR ZA (B} -384 568 =37 -112 -85 0| 430 85.6 275 13 47
YRR SIHZL) 315 58  -15 204 19 Mo/ 90.1 169.5 %9 70 52
T[EfRRM, BAHS -46  -50 -188 1 1 712012 1308 2762 273 67 52
EXgs ¥z -826 -1,008 -2,120 -1,415 -1483  EPS 1308 276.2 2713 67 52
SHRIAHE(HE) -738  -1,000 -2,054 -1317 -1383  QLHA (%)
XA HA (BT 73 -83 -8  -87 -89  H=jH|E 1487 1336 1053 87.3 754
EXIXIAL ZA (BT 1 0 0 -1 -1 Q=HEg 1384 1243 1253 1521 176.3
J[EtERIES -15 75 1 -0 -0 EXUZ/RITIRE(x) 435 28.3 271 46 97
RS 3 -167 =310 190 -9  —47  G0|Y/B8HIR(KX) 137 30.8 345 350 332
U2l ZIHHA) -160 293 261 -2 24 EXYUZ (M) 1,753 1505 1812 1,787 1,811
XHEO| ZIHZA) -7 -7 -7 -71 - R (M) 1,056 938 1,199 258 648
Rl XI5 7 17 71 71 o FYXIEE)
JEtHRES 0 0 0 0 0 EPS 9,978 37,53 47,769 50,993 48,364
29 37t -105 -129 43 915 930  BPS 102,576 140,034 187,321 235,309 280,668
PESE 800 695 566 609 1,524  CFPS 50,301 81,047 92,489 106,135 104,780
I|uEZ 695 566 609 1524 2454  DPS 700 3,000 3,000 3,000 3,000
X2 LGOI 8, O|HIAEEXSH 2|MZIME]
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FHEOE 2009 5 MBS, 20224 28 TAE &S AEE o 7Y
olCt 2 HE2 dZ/2HIYE FIH 2t &H|(Active Align, Intrinsic Calibration, Dual
Align, EOL)2 £E(XHEPC, LED ¥ 5)0|H HNEH niE HE52 1H2 J|& A
8 ZH| 40%, EHPEO AH| 20%, 7|Ef £ 40%0ICt FF TE2 J7|IE Z3|A}
SI0|H|TA|ARIO| YT 41.54%, CHEO|AF HIAAIO| 14.37% & 22311 UCH

Q] M S8 HES FHH T

ALl FHE AY2 MTYE 72t 2E FHIZ Active AlignE ZFZ St 72t 25

28, AMN/ZEY, TSEMKA ZES Value Chaing 2Rsta RUCH 7|1E Z38|Af 310]
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fAFE 2HOICt Acitive AligndHIS =W 220 A0 S5 FOICh 7iHE 259
O[n|RIMAMeL =S XIS St= Align 3780| 132 HEEIC}. SHX|gH 2fo[Cte|
et 270 2919 Align 50| HEE(0f ZiHet 25 CfH| 10 & o B
& CapaZt ER0oiCt. OFY SEX(et FH| S it BiXl= HXIT 7t &
=2 7le82 2+lc 20t ZH| S22 AIARUCE FoilM 2in|7t QU

rMo oX oX on

0 ox 40 o

=
=

SHZXOI [0 2 £2 Valuation

1H22 AX2 OIS 1362E, F01 6.7%% (opm 5.0%)8 7|53 M, 20224
o4 AHE IjEH 290U, ?%%*OIQI 15AA~0AYUCE O A5IC}. SAts MEE
AL FH| M= 71922 M §X F7H= 12M Trailing P/E 62.7x0|H Peers (M
QTR 12M Trailing P/E 17.7x TiH| &2 £50 Haig 2
S 9ot H| 3712 FYOo|AYE0| 5% &0l ML
2023'—.301It anéo onI & 24312 HHO|AUE +15% O|&S FEE 5t QUCh

Financial Data

NR
B2} NR
At 24,400 &

HHMA ChH]

TN

Stock Data

KOSDAQ (9/21) 754.89 pt
A7HE 1,944 A
FIESUPS 7,966 HF
52 % |17b/ AX7E 32,150 / 16,200 ¥
90 Y ULWRHHHZ 191.22 243
9=l X|2e 0.1%
21 E(21.12) 0.0%
BPS(21.12) 2,023 &

KOSDAQ CHH| #Tis2lE 1708 2.6%
67 32.1%

1270 n/a

FZ7Y  SlO[HITMA|AR (2 421)  59.6%
A2l (2 121) 4.6%

SHE|0R2IAE (2 3.6%

Stock Price
Tz KOSDAQ
35,000 1,200
30,000 1,000
25,000 800
20,000
600
15,000
10,000 400
5,000 200
0
22/02 22/08

mHEY  FYPol Mmoo &0|9 EPS SZE EBITDA

PER  EV/EBITDA PBR ROE

(H48) (%) (%) (tH) (tH) (tH) (%)
2018 14 0 0 1 104 n/a 0 n/a -10.7 n/a n/a
2019 18 -2 -3 -2 -437 M -1 n/a -180.6 n/a -30.2
2020 15 -2 -1 -2 -384 Hx| -1 n/a -198.2 n/a -36.1
2021 22 1 2 3 418 =X 2 n/a 97.1 n/a 29.6

Atz FHE|, OHAEEXSH 2|MXJAE, K-IFRS T=7I1E
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TOSCYCRERIE
Jzig3 FHE[0] OiE, YYOIUE F0| Jzigs MAE AH| OIE, HIS F0|
() e 51518 BuiUg (g HYEE) —o—HER HIE(Q)
% - N —o— FHOIAS(S) [ 8% 6 - - 50%
6%
2 | L 4o 51 L 40%
L 0% .l
15 | L 0% L 30%
- 3 -
10 -y L 20%
L 6% 2 1
5 L g% . L 10%
0 == . ; ; ; b -12% 0 ; ; ; ; 0%
018 2019 2020 2021 1H202 018 2019 2020 2021 1H22
Xta: B0, OHAESKIEH 2/MXME] X BHE0], OHAEEXEE SMAAE
azigs MAE FHH2t SA TEMA
MY 7t 3 T2 HA
A AR A

&
W %
> o %%

RE: FHE|0], OHAERXSH 2| MRIIE]

ees BREIO] ABTY MA Bt SUE FAST™

FET XIEF M TIHEHE FAST™™ Platform <
gzt *Furonteer

-tz o2t ~Autonomous
*2lo|ck Sensor

“TOF Intrinsic Cal.

“Test

IR 7Hij2
SHE|ABIE M
AEF
= Active 2 2 | o AIEi Y
' MA Align A742| ZAL |-y 5t
-3
X2
Al= M
/ ESSZIIORY, 21l
*Oven Z3} i A B2,
e o o reg
- =
> 24 & YREY etne|E
2> 2x 712l ZES _;j,ﬁjléﬂg%;ﬂlé

Rtz: FHE|0], OHAESRSH 2| MRIAMIE]
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a5 BRAEO| 22 YH| U 715 A

|y Ils Jl& XHEE ¥ BT
Acive A BE Y 7|22 Sof O0KIMMS AX 70 AX I WA In-line TH| D=2 ERAF CRH| AJO|X 30% EA,
clive Algn EXSTG UPH 30%01AF JHAIBH01 AIZHEE ©F 607HO| 7HTI2t BE AbAHS!

il

Juizt Yot SN2 LIEHHE Ui we £
MY A2 MEH YT BY 5 OHIR S8 | SAHOE iR U ¥4 5 YDAS 2

=

AMEFY MMM SLE7F 0L US.

Intrinsic Calibration

Daul Align2 HE| 7tH[2t =& & Q! 7HH 2t
Dual Align 2| HE7MEr 7te] Xgkztnt 3| zg Y 0 E| 041 HAMEY|, SICHZHIA 5)9 HE AKY
EOL(End Of Line) EOL2 HMEE 7tH2t si&E, L0|= S dAlets | DHEE
538 mulgl
X2 O[HAEERSH 2Mx[ME]
7 UPHE AR S T8 9 20 it =3t
T2ig7 BEN 2Q AH| Jzss Active Align: 7HHEE] 2|4 22
H
a e
gl
OjOiR| A
Rtz BEEl0), OMAEEXST 2MRNE] Rt=: BEEI0], OMAEEXSH FMANE
712189 Intrinsic Calibration: 7HH[2t2| LiRH4 & 2290 Dual Align: 7|2t 72| 2|4 2

Master Camera

H
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e

= FE|O, OHAEEXISH 2AXAME
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P ARE AN Fhleh AN olgelw Zoltt AulE T elA ool A
FHT QT 2oltt Al A B tiu] 274 AARo] B,

@ #olth= Align B4o] 23 A4Hch, 71 shilee] A 2E sk} o A=e)
olm 4 A E ZRSHE Align 240 13 22T a2 2olrhs W (TX) 5}
FAR[RX) 2709 W= 747 Align B40] Bea ol BE sh} @ 2319 Align
F740] 2080}, WA otk Ahel B o] 1o o B A Capa 7}

O.

= g3jt}

@ golths LgRolA WE WAL § EAe] WAlHo] FRRE Foleuh FHRE
FAE glE djAsto] 7]E FhHle} Align —OLXUr datA Ayt st o)
7S W AL ?— HEoke s ARIt glo] ¥k d g2foto]

1291 ADAS & 2 HE A2 MA(O2) J792 ElO|Ct R SEHETL 0IEA
(Bil USD) mCamera LiDAR ==
20 - Radar m Ultrasonics / Ex‘“ l
Others(Bolometer, IR)
18 =
16 1 ]
" =
12 4
10 . A
8 - - L
6 - |
‘] Mg ¥ oy | @
0 - : : : : : OEX | 2
2020 2021 2022E 2023E 2024E 2025E
X1 SA, O[HIAEEXSH 2|MXIME A= OHIAEEXSH 2|AMRIMIE
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MAHEM
FE|0{(370090)
HS-SEE QAN
(M) 2017 2018 2019 2020 2021 (Aeig) 2017 2018 2019 2020 2021
RS 0 10 9 6 13 1 =1 0 14 18 15 2
oig 3 SFERHt 0 4 3 2 4 IHE 7t 0 12 15 1 15
HEXE % 7IEMHH 0 2 3 1 4 jE£0lY 0 3 3 4 7
THIOKpAE 0 2 2 2 5 TOHH| 2 22[H] 0 3 5 5 6
7|EtRSKHt 0 3 0 0 0 gglole 0 0 -2 -2 1
HIFSKHA 0 3 3 3 4 (EBITDA) 0 0 -1 -1 2
A IHEXS 0 0 0 0 0 28&9 0 0 0 0 0
SRt 0 0 1 1 1 O|XHH|E 0 0 0 0 0
SR 0 1 0 0 1 HAT|HS EXEY 0 0 0 0 0
XMEA 0 13 12 9 18 7| Bt el& 0 0 -1 0 0
S 0 4 5 3 4 MITAIEA 1019 0 0 -3 -1 2
OHUAHE 2 7|EMRHSE 0 3 3 2 3 ASAMLHINHIE 0 0 0 1 -1
E=r= R | 0 1 0 0 0 A&Ar012 0 1 -2 -2 3
J|EtRSEA 0 0 1 0 1 SArgoldd 0 0 0 0 0
HI RS2 0 0 0 1 1 27120(Y 0 1 -2 -2 3
7138 0 0 0 1 0 PN B 0 1 -2 -2 3
7|EHH| RSE A 0 0 0 0 0 Exgo|q 0 1 -2 -2 3
S2RHEA 0 4 5 3 5 HEZE0IUE (%) nfa 202 178 243 334
X|Hf ==X 2 0 9 7 5 13 HAHOIAUE (%) n/a 2.7 -9.1  -10.0 55
=g 0 1 1 1 3 EBITDA OHEIE (%) n/a 33 56 -6.2 8.6
Xp2oiz 0 7 7 7 9 YII&0IAE (%) n/a 41 137 -145 119
oY=z 0 3 0 -2 1 ROA (%) n/a nfa =202 217 20.2
H|X[HZFFX2(SHZ) 0 0 0 0 0 ROE (%) n/a nfa -30.2 -36.1 29.6
EEA 0 9 7 5 13 ROIC (%) n/a nfa -31.9 -31.3 14.2
SgsSE =2 EXXH
(M) 2017 2018 2019 2020 2021 2017 2018 2019 2020 202
FUES BISE 0 2 0 -1 -2 EXKIE (x)
Y7|20|2(&4) 0 1 -2 -2 3 P/E n/a n/a nfa nf/a n/a
HIgig+H|87t 0 0 2 2 0 P/B n/a n/a nfa nf/a n/a
RS2 0 0 1 0 1 EV/EBITDA n/a -10.7 -180.6 -198.2  97.1
SRS 2| 0 0 0 0 0 P/CF n/a n/a nfa nf/a n/a
7|Esig2HIE 0 0 1 1 -1 HE+2AE (%) n/a n/a nfa n/a n/a
HAEE KRR HS 0 2 0 0 -4 424 (%)
&R ZAE7) 0 3 -1 2 -3 =Y n/a n/a 253 -16.8 470
IR ZEA(B7H 0 0 0 0 -3 Hei0(2! n/a n/a MM ®MX sH
IHURE B7HHL) 0 -1 1 -1 2 MIF0[2 n/a n/a MM ®Mx BH™
T|EFRRA, BXHEE 0 0 0 0 0 2712019 n/a n/a HM  XNx sHd
EXgs 83 0 0 2 -1 -1 EPS n/a n/a ™M mX 5™
REXMFE(FIS) 0 0 0 0 0 HHY (%)
SR LA (BT 0 0 0 0 -1 2iHIE n/a 38.2 65.6  67.1 37.8
EXIRA BA(B7H 0 0 2 0 0 fFetlE n/a 286.1 1940 2071 311.0
7|EtERIES 0 0 0 0 0 =AIRAZ/RE7 K2 (x) n/a -54.6 477 247 274
egs sz 0 0 -2 0 5 Felojel/28HIE(x) n/a 11.2 -34.8 -3641 635
XAFe STHLR) 0 0 -2 0 0 EXZ (M) 0 1 0 1 1
2o Z7HAA) 0 0 0 0 5 =XAZ (M) 0 -5 -3 -1 -4
tig=zel Xz 0 0 0 0 0 FYKIH(H)
7 |EIHRES 0 0 0 0 0 EPS n/a 104 -437 384 418
sz 37t 0 3 0 -1 2 BPS n/a 75,264 6,136 4,488 2,023
7|=8Z2 0 0 4 3 2 CFPS n/a 114 nfa  nfa 39
7|Heig 0 4 3 2 4 DPS n/a n/a nfa n/a n/a
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Analyst

UYL/HTE

02. 3779-8640/8832
gskim /djnam@ebestsec.co.kr

Y 2tofct Alge| Zxt

o A0 A% (SOSLAB) 2 2016E0 MEEQICH, £ MES 1FY 2to|ct 7
7|Htlo 2 XI=XHAutomotive)2t AR (Industrial) € HE AlMS E9 Y HED
sty T XtSAE ZOoks HUXISAL OE, et M Y

ME g THF0|M, MY 2ok= gizx| 9ol Oo|&FHI8 HMF it

SEMESO| EE3IH J&310] g8

=

&
=
M
P
k
N
pL= R T TR

2537}
SRR

HHMA ChH]

NR

NR

- 3

TN

==Y kYR OEMZ} 2f0|Ct YA S0| XFEZ M2 el 2 E Wi XgF-7|
=2 sl Lte 7t20 22E 0Fd 2ol AF0IM J|sHg QIFEE SAE
I 7Y QT AHSARE O|R|XMA/EHER AFS 0|BL U= 2AM|0|ZHEHER) Stock Dat
- oC ata
KEXYADIETER|0f £&3t=l 2lo|Ch 7fet A A=231E FXIsHT QU
ISAYADEWER|Y| £XSlE 2fo|ct 7t U AESIE FEIetn UCt KOSDAQ 9/21) 75489 pi
A7tEH n/a
Bloict A 27 et e s
522 XTI}/ EK} n/a
ANEZAD|E 8 CIHEHE(Yole Development)= ASkp 2 Aot A9 Elo|C} 90 Y ULRAHHHZ n/a
NC| 22 20184 132122 TR0 20241 0T 4H) 0|4 A 7O =0l Xi2g “ja
_ oy - I . o HHEH401Z (21,12 n/a
= WG B o MEFY RS JAMENY Mechanica)tolct MBS g2 i
FE 483 MYFOILt HEHCE I A¥HAS J1E 1¥F(Solid State) HE KOSDAQ CHH| Afti+2iZ  17H¥  n/a
T2 =i ASE MUSBICH 2lo|CH AIFO| 20239 O|FREE AH|XRE miA 6742  n/a
N - 1270 n/a
| = EpS| o 5
(Mass) BE! B%OIEMIQPEI__”._F% 20l MES o AlsiCt (2023 ZO|LETF I ==on BRE o 4%
xot EEO| YA HES IS AZ 0Y) TXHZHO|  6.8%
oE 6.7%
= EY 4% %
2021 ANM2 DfEN 11,592 HYol2l —59.62AS TS oM, 20224 OfE
503 (RtSAHS 1598, MHE 35%R)S A=t UL, 2025H0= A= 5009
2 oM NS EHE E1 Qoh oAQUABE 2022 AZ|ZB EXHI|ITHA|
1,500 E FX|oIH FHEAY 362HS LM OM, 2H23 TAE 7|25 ANS
SHE ot QUCt EDE 210|Ch A& L 22 Peers(Velodyne, Luminar, Innoviz,
Ouster)2| 12M Tariling PSR 49.5x0|C}
Financial Data
&  FHolel MEo[e =0[¢ EPS SZLE  EBITDA PER EV/EBITDA PBR ROE
(A4%) (%) (%) () (k) (k) (%)
2018 43 -19.0 - - - - - - - -
2019 3.6 -51.5 - - - - - - - -
2020 10.1 -46.3 - - - - - - - -
2021 1.5 -59.6 B B B B B B B B
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1Yy 2folch Alyel Bt

AR A R e A
2 ABFoIM, A1) Fobz WA slols) ol5HHIg AF A% % SEMESe] WHES
v Agtel 43k

=28 ¢/4xF OEMI} eolt} gAlSo] AR Ak g9] dAE Wil 2537
o ok Whe 7, 229 149 Sloltk Al Vs

=W 7S] el AREARE oA AM/MREEA] AE olEL Yl &
S/ AvtEA R HA 3k elojvt A 9 AEEE FskaL Sl

12103 2o|Ch 18

]
LMando

Stoloh dia B A" 2Est

|
T 1 |
MLIORO

menex®  calhavion

BIXSHATH
SME B B e

]

Addressaile VCSEL 7]
Hig gz s

T TEEE R
3l A

: HE

(lr

- Cawver Window 7% HAECE J|d g

@ g7t

S GOl =g DA T SPAD J[Hh 41

- 7|3 ¥ Cover Window
NELRE

& E =
2}o|C} HF R £F A Tier2 Solid State 2tojCt 24 7|F 7Y HEF Start-up HEHE 7| H

RE: A AY, OHAERXSH 2|MRIIE]

glo|t} Al AAH (71, Afol=, AFAN S dH W A7) AL3lE Qs Al 7)eel
905nm, ToF 7|4k VCSEL % SPAD &#F A4 A% 7] o

2104 A=} 2lo|Ct 795 AtE 2to|ct

Key enabler of autonomous driving technology. o [ T 2
| Key g 9. ;QI!‘“!“’F‘"'H\E. .
| Optibal performance for monitoring of vehicle surroundings ! y | Flexible response to various situation with
based on advanced optional technology. I (i
| Compact size and lightweight for easier mounting in

diffeeritlocatios | Accurate measurement at 0.18 angular resolution

| Designed by simple structure which makes the production | Ensure performance even under high-speed movements.

process simple for mass production.

o o & 9 Tl L o § &

FIELD OF VIEW DETECTION RANGE ANGULAR RESOLUTION SCANNING FREQUENCY ACCURACY
Mv ! = e < Upto £ omm FIELD OF VIEW  DETECTION RANGE ANGULAR SCANNING ACCURACY CERTIFICATION

WH o5 =2sm, RESOLUTION FREQUENCY o X
011 s
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a296 20|t 71E 29f B f|AQ0|AY J|E MY 29

HE 7t5 7|E summary
- _ _ - B 5 BOIT K| A8 T2 7| Y A
s e RILES e s 483 —
k=i g HE Ag
s VCSEL + = + e+ = &4 mgd U 2= 421d
&M T VICSEL 0 2 E2 Addrescable VCIEL 7@
= EEL + + + 5 . He de
APD - - - - ==
WAl DM =4 M (70K Point B4
EoTES SPAD =+ ++ + +++ + SPAD 28 9% sPAD 7le HE T
SIPM ++ + + ++ +
905 nm - *
A8 - i o - o0snm | HE U % mE N 484 sy
oE g 32§ A 905 nm T CfS EE o
1550 nm =3 - 4 =
TOF -
72| - - ” - Jop | HE@mu 25 a4 obes T
Hg gra M TOF 45 2
g FMoW R a - R | HEF4EEE
RZ: OAQ0|AM, OHAEZXSH 2 MRIIE]
Jzl97 MY AL 2lOILt SE ARY
T ZHX) 2 ato|ct S& Are
[ —
=
== A2 (BB o= A 8= e A HD +E
M 3zt 120° 120° 120°
=3 2h2f 30° 10° 10°
ﬁﬂxﬁ;’il:ﬂ] 200 m 200 m 175 m
el d=e 10 cm 10 cm -
=% 2= 0.2° 0.2° 0.25°
+=3 23l=s 0.2° 0.2° 0.63°
Eye Safety Class 1 Class 1 Class 1
*Valeo - Scala Gen.2
A2 7IE A 7|
HA D SE

(14.9m)

14.0m (107

[2Ax ey Zhs Ha Ax Az

2} 15 point

[150m ZI&

ZE Point F] e

A= fAAY, OHIAEEXSH 2IMX[ME]

JEos SR LA 2oL ZH ARY
=g

=]
=3 U2 2ol

= = ALY
s - e o 3 P ) .
== 4% (3D s e == e A HD
=H FHzF 120° - 120°
& s 22E 45° = 30°
Zty 4= A2
iR 50 - 50
120° (SEX+) - m
22 g = 10 ecm 10 cm
s =
60 et +8 285 0.5° . 0.94°
=3 2= 0.5° - 0.94°
Eye Safety Class 1 Class 1 Class 1
*Continental - HFL110
X HE 7|E I} T|E
(z.9m) 2F 20 point F 12 point
4.5m (307) 1
2.9m (457) i

450 30

[T} 214 THs Ht X A2

FIPLME NE SH
3 50m)

[50m Z|E ## Point 4]
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2tolct Ay 24 st

ANAZAPF & HEEHE (Yole Development) = ARz} 3 Autk 2k 8- glo|t} A]
Ao HFEE 20184 139 &8 FEeA 2024 609 D E 4u)] oY AT Z0
E AYYo 2R3 B AETFRAMA] Anm FHsh et AT
& 717] Aol uEr = (Eye) 98-S sk gtolth AFS MRS 98t dAl=
o] ZAo] At Qlrt.

AeT87)w %St e ADASS] A% $ 34 AEe] THE A ddst
o} AlES A Ultrasonic (253h), 7hH2}, dlojd, gfoltkz o #=H 20204
~2025' = 715E CAGR 21% 48 o= o gt o] tF-te] Apakel] 7]+
A0 % gAlE Ultrasonice &713F 5% 7470 ddse vhd &0 = &4 7l
T8} Aol skl gl ZhlEy, #lold, 20% o), gteltirt 100% ol /3%
g o7 Argsit

Toltk2 BAShE olfr AEFW7IE BHAL 98] LAAS thalste] ANER
B 78 Holele] JEe 1l S QU] wRolh, shvets) glolcirto seta]
2

38

[

O

el F/AAT TR, TV, ok 7 A AN EE 43S )
setslr] et 33 HolEE 98 4 Ylofolstn] oltht dg HeleE A
$& % lth. A% sloleks Fhek, dold g @7 4 WA eH (Redundancy)
2 93 Ago] ohd B5Hl TS She AFOE B 5 gk

AHEFR7)E] B FRE AT golvte] T4l i el =ekaL At
Mz ofdds] Solnt gA7E AldA o= AGH I Stk 1 o= of3ls] Fhle), @)
o oir] Al g o R iAlEe] e 271al Q7] welE Zdnlek AEAgo)
LY Aol A AFE TR o R gt

e
2

Jo o

ulu(Luminar), ©]%=H]%(Innoviz), &2 (Valeo), ZEWE (Continental) 2}
2 A 2 F= g9lo], DIIE B3 A ol A2 o A3 (SOSLAB) o] Zt)
A A AES 28 A7 1Y AES AEH R A5 A

gkatar gl

Hm o m e
t (o rlo rd

P

i

A ok A& A 71A1241/3 8 (Mechanical) 2holth Al %S $52 -4-3}
Ao} ARAow 714 AAHEE 7B 188 (Solid State) A& 9157 g
Ao Agsity THEA(GMAFA) ¢ o] B2B Al TA02 AgFel goltt
Aol 2023 O]FHEIE AnARE miA(Mass) PR ZYJo] ZiAlEE Flojth
(20239 Fulurh dl=e} Bxe) okl AlES ¥5E Aoz o4
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golthz T2 AT Al FEEIL AT AE 3, AvEE AJE, AnfE
R 5 TR AlelE A48 ¢ vk ekt B AIE0 Ve el 9%
& Lok AR olAl= ARIE SHelA 71, F4, T T AwE e 51
FaL glo] Boltt Aol EAA R T Jlow

7299 20|t A8%

Smart
Mobility

Self-driving using LiDAR

Autonomous
Mobile Robot

Factory

Autonomous
Vehicle

Smart
Infrastructure

DRE‘SZZ;Y Safety & Smart Solution using LiDAR

Rz fAUAH, OJHAEEXSH 2|MXIME

7z BY &% =

2021 AL wWiE9 11599, dgole] —59.694& 7153 e, 20229 WE
50919 (AFsAHE- 15999, A€ 35919 +335% 5 Aldstal 9lar, 202500+ wiE
N 50099 oY B HHEE T otk oA A Alg|=A(VI97HA 6509
el o]o] 2022 Al=B FACIG7HA] 1,500 & FAlet F2FAre 362
oS ddglon, xud A tiy AR 851 9tk 2H23 FAY 7]
S5AFS HRE stuglon, iy Hx gloltt A AtRA S 2 A ok
s mpEe ow dweitl ZHug oot A U 223 Peers(Velodyne,
Luminar, Innoviz, Ouster) 2] 12M Tarilling PSR 49.5x°]t},
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DJl @z

O=ZAME & A=2 227

2022. 9. 22

7}

Analyst HE/HZ
02. 3779-8640/8832
gskim /djnam@ebestsec.co.kr

EE AZ2| x| xt
20060] HEiE

ol
>

DJI(Da—Jiang Innovation Science and Technology)=

NR

=3
°n s 2527} NR
2 A EC)o E2 UA M F0|8 E2 MES AXOZ MARIIK FHS Al s} ol
< - -
M oM MAA EE8 MFEQ 70% Ol4e EFota UCh DJIo| 2¥HA2 1) 2 Y - -
B AISETRIZ SYAHE 7|HICF 2) BISB(FARR0| Ok BIZD|Y Fi= bl AMMA ChH]
26lRt8) SE AZold 2Exe nge AEd At £ s 22 420012 I
Y FHI JrgHIE 22510 SEY XIS RAISHL ATt 3) EE AYS S HE
= 6+E$|019P LATES 0 ZYHS EEoI ol =2 AWt 1sE 2R
J2[3 REFARE AIZTR] MY S s L7t AT
DJIE Of% 20219 &2 ZAl 4TS H&sin ULt Brf AFS 22R50|ct, SPX (9/20) 3,855.93 pit
A7IEH
4% Aot siAS 03 4220} MPLI DOl HAE LEPA Dl2e] £53} 71 st as Ve
g 4% 4 gig ¥ oj2 0|32 X2 SXIE AHHOR XEY| B2o|ch 0| 2% 810t / Hx} /a
= U DJI2] HRB0| FOIKIE 2Ol THEH REZ4Dt DJI BRSO e H2ot 5 0 Y UBRIACT /a
3 YPE 22 SOHL U2 H0IRH A7HA| AYIE|T Tk 0IF I ok £8 e e
- w=s e H S0 (22.12E) n/a
QR0 £ 7IAS FLUATI= S DJIo| THet A8t 49/ o F01E JHsM0| BPS(22.12E) n/a
SPX ChH| Mthsols g n/a
- 671 n/a
S DJI2| 7IA7HRIE 1,6002 QIQHSE 30ZR) 2 BT QICh MM 2L FF7Y n/a
O] 2B 20201 26021 SIOHOE 4% 8,700242) 22 104 Tyl 30HH EA| AH :fz
SACH 2022 dNO| 3R EE NY dYES 2ol IfE 6.4xH, GY0[Y 1.2
HoE FYoMH FYUO|UEZ 20%~23% = LUECE M AF2 o4 J|U7IRIE
7|1E02 HE|ZE2 P/E 23.3x, PSR 4.7x0|C}t. 228 Peers HjF 20| MXE 7|5
£01 7+20] 12M Trailing PSR 4.6x0|Ct,
CE M9 4Fda DIIS| AIZAHE & Jls/HlE d85s 4 Al SAe 8Y
2 SHOp EOIT} SHA[ZH 0|=e| A7t Afs 1 U= =AM DI LM E 8L
Ot gdo 88 22 ZHE didste 2 213 0lF 2H & Al/EY &4 ordst
7t RUHCZ o AsHoF e IA 2 2T
Financial Data
0EY Yol Aol «0[9| EPS SZE EBITDA PER EV/EBITDA PBR ROE
(&1o49d) (&) (%) (tH) (H)  (uH) (%)
2018 - - - - - - - -
2019 - - - - - - - - - -
2020 - - - - - - - - - -
2021 - - - - - - - - - -
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EE2A2| Aluizt DJI

TE A RE AH|xREo] 20219 11IM WiE g 39 20209~2025d
CAGR 15%9] A7A1E Holx, Al
2 3T%E 7V 2 AAAE

2 2021d 1M of

o gt

2100

(M)

2% 4

20

0 -

CEAZ MO

m Consumer Commercial Camera Drone

*Commercial: 242 2|
*Camera Drone: 248, AZUE

el Total CAGR 21%

FoE 7P ot 57
Hol Zlow Ayt wek =2 §4 Fu= st
T 9A] 2021 5M Hie] ROV Bk 27%R & F9] AAE V15T Jom

2020 2021 2022E 2023 2024E

2025

XI=: SA, OJHIAEEXISH 2 MRIMIE

% l;r—o].‘:

W vere 12 A AR Bl AR 2

3)

4)

AZE =9 DIIZF 2006
70%0]’}}, g AE 30%1doE AlA Hre
AEFUEAE 2FAA NES AAOR LA

716 718 e S b 3R 9 534 A9

s Wi gk =

Esjojg 2EEo ﬁxgag Bg3el Ao
o

Fr

AE
D)l 45 22

Rapid Prototyping(X148t T2 EE0|H)

10| LIZE FESHA| mjetsto] L145HA| LIMIE(5~67HE OtCh EAl
= 59)

U H|E ZAZ J7HAH| &5

Horizontal Marketing($=% ’ﬁ oHIE)

HE HEE S8 oIS SUN Z2 EL MYE N

Ancillary Products(£% HZ)
EE 2| 0|0|X| 7|& &E2 FtH2}, FS(DHHX]), ZES2E M= U THH

Agile Manufacturing(7|2 '.3_

MAS HZS5 7|9 MECH &

E02 W= &Y

gol
718kl

B oAz 2uaHg A o AAA A4
cg AN 296 3
EEAR A9 Ay
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= 2 3 DIle A9l B A ddsh gt A Vs w4 5
85 BAStL Sl =l S5 DIIS] 5315 AvEw FRUEAE SHoR A
AR, SRR A Pobe V] SIS BAShL 9

FZIEA Sl AA Q] widAle], vigA (ERE), o9, AAEA, FAEA
= e olg A B 5517 M 2 lSE AHshed], 52 v E R
stel A2, FhHlEt golth 5 JHAHE A Ve S3E U

APA AN el 2F719E TA ], ZAAECIA 5 sk=slolE IRt &4 |
ole] A% / wele] Ao / ﬁ%— g (dole) &3 Al ¥ 2ZES 0} 537}

u 2
olom ag Rolol g 71% LS Srjsha ook,

ol = bojo] Wbzt oAl @3l Soll Aol SA7F SelEEM A g A
1 2}

TE2 AL |
1 o175 B8 An|A Rop(#d, 4Z B) ol et Aol HFekar ok

0= A2 A2 2FS

DJI= oz 20214
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Fel AR DIle) AAE el v HE )%
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OlE o] DII7} E&o] dlA HE(EA AY £)S n|Zo R ety vt
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SE AT T 59 IS ol dAFolth dd FEe A v= g
ARIAEFHE (T REeAF o v eE deaTs s +33n

n)=r AWHEA Q1S (FCO) ol wiEd A DJIQ vl=r =& A o} d5-82 50%7}

Sl
U= Row goldn £3) $350~$2,000 7MY AEe] AL DI1Y) A& 7
95% F=ol#ta ZAP |8 EE2ojdg AEY} uhgit)

vlsr W DTS A& ol 2ol et Feits} 34 DIT =8 ARgakse] 29
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7197121 1,600 12k (2F 30z3)

DIl &8 Ak olE2 Ben A9 109 o) 20169 i 149 dej(ek 1%
61009 HE =339 7|97 1009999 (eF 115305 7153k 2018Wele
World's Most Innovative Companies®] A% 7|47k 7F 150922 (¢F 18%4)
2 AFHT FAAE 1,6009 $eHeF 30%Y) 07 Hrpa gtk AAFg TR 1A
of w2 DJIS 20139 AzF wiF 89 2,000%F $I9H(eF 1,540 o Exglo
2020 2609 fIk(eF 4% 8,700¢1) o= 308 |A AAFIch dHoldES
20%~23% = dFete ).

azi102  DJI AA 2A3|

(o12) Y TEE- ]
70,000 - ' 64,362
60,000 CAGR 51% 54,544

48,700
50,000 - 44,660
40,600
40,000 -
33,008
30,000 -
18,373

20,000 -

11,235

i 5,767

10,000 1540 I

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022E
A2 MRMAATH TN OHAEEXSH 2|MX[ME

2022d A2 A4 T8 A AES At vWiE 6.43d, gl 1.2xH0
2 Fsk, dAl A oA VIS VIee® HEES P/E 23.3x, PSR
4.7xoltf. 229 Peers(Parrot, AeroVironment, Plymouth Rock Technologies,
ageagle) HlF-o] A2HE 7155 7ked| 12M Trailling PSR 4.6x°]t}.

T8 ARG 33 DITE) APEAE Bl 7le/AlE AR S Ak Al eAke A
E 1

= Bropr eIt sPARt v AAZF ASHE L Q= ARl DIT el 4
o g Fu 22 2AE didske 2 Y olg A4 T A/EY 7 ks
7b Ao R ol & SR KHojXi
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MAHEM
LG O|cB] =2HEx7} 0| EXo|H HELHY
@) - ex 2I&(%) - . 2IE(%)
500,000 - #h = L S ML EN mR | |W oo Je| HL EM m2
Ciyl  cHul  Chdl CHul  chHl  Chdl
2020.01.20 Buy 180,000 | -12.2 -245
400,000 _r[_ 2020.03.25 Buy 150,000 | 9.0 -18.7
2020.04.29  Buy 176,000 1.4 -125
300,000 4 2020.07.07 Buy 230,000 | -85 -28.3
’ 2021.01.26  Buy 243000 53 -12.8
T 2021.03.22  Buy 276,000 | 34.2 -15.6
200,000 2021.04.00 7 FHAHIXIHIL
’ 2020111 At Az
2022.01.11  Buy 380,000 83 -5.6
100,000 2022.05.03 Buy 400,000 | -8.3 -14.3
2022.05.25 Buy 460,000
0 : : : .
20/09  21/03  21/09  22/03
FHE|0] SEF71 F0| EXto|H HELHY
@ - - B21(%) - - T218(%)
35000 - F7t e 2 oz Ny | HL =M @@ | WA o7 sy HL O EHM B2
Ciyl  cHul  Chdl CHul  chHl  Chdl
30,000 020922 #Y HEES
2022.09.22 NR NR
25,000
20,000 1
15,000
10,000 -
5,000 -
0 :
22/02 22/08
Compliance Notice
2 A20f e LSS TR 20l10| oAS HEe gt lon Qo Yt =0[LL ZHY 20| YEASS ERISHICHEMAL: Za4).
2 REE 20| SASKE 5] 9t YRASS SHO MNEUALICE 2 XI5 £2E LSS YA AMRIEEI N2 B XIE U HEE HZOR Tyt
ZO[L}, FAE O FEMO|L Y S BEE 4 o0 R KR 20 2E5HAY| Hi2lH /IS FAF Al SXEAL RRAS| Tk MOlsHof £ BSZEE SHAIY| HERHLICH
M2t 2 AZe o st A0 040 ZHSXE A0jo] et HA MAAKO| ZUREE AIEE 4 UELICH
2 AEE YA MEAZEM ZE MEE2 SAMA ASH ot 20T SAe] S2f 20| =X, HiE, ME, HAE 4 QlELIct
_ & NEE MSAE @M 7[2FATE = A 3 XA AR A SE AFMO| iELICH
_ S NEO FHEE2 Y J|FE SEMYAI0IM 1% 0|4 B/t UX| EELICH
_ & AR FHES2 MY J|E S A ZARRA HEA Y O WA § BRI HRS QK| S
_ & AEO FHE=0|| s Dotz SAks GAIRE AIZSIAL 20l X ELICH
ExsSE 4 M2 7|8
7= EXSF guide line EXSE XHEI|E Exto|d  HIm
(EXt712E 6~12 70 €) (= 1271€) H|g
Sector Al7HEY o] Overweight (H|Z&tcH)
(E3) s HIE 7|E Neutral (&)
EXss 3EA Underweight (HIZ&4)
Company HijdE 71& Buy (Oi4) +15% O|% 7|cH 91.0% Y
ot e 0t i e o1 L2018 108 5 URE YA EXST HBIIF0|
(1) FAEE 3 Hold (28) ~15% ~ +15% 71 9.0% | 31z o000k +15%2 B2
Sell (i) -15% 0|5} 7|cH
& 100.0% £xpoi74 HISS 2021, 7.1 ~ 2022. 6. 30
SAH IMEIMEQ O|ATE E2S0| MOpx|at
ZEONG 71F0Z B EXSTY HIZY
(12 1497 5 71F. 2718 B)
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