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HFAl XA E 2l X=X FIDE 235H 20| M=
(=l = = =} (= = =3 TS - — T o, oS [=
0| % 2 = (Dual Mode) M DC S bl
&abentional Take-off and QTS B30I wAE WEl2 OIRE Al =8e 4F
\ - 2 Lmioz 5= EAMMO| H|sHx
Landlng) 7" | = 222 OI' So=d |OX‘”
Non STOL
electric (SHORT Take-off and we 8F2 E= NEFE2Z2E o|EF0| 7H=8t HIE A
Landing)
VTOL
(Vertical Take-off and 2x2 glo] =22z o[&&5t= H|HA|
o|xtE Landing)
ELEN e-CTOL
(electric Conventional Take- 2F2 glo] MHZ ALEsto| RS2 0|&Fst= H|AHA
off and Landing)
Electri e-STOL
BCliC  (electric SHORT Take-offand  7|Z &S M7| REZR 2| E2T E(retrofit)sHe 24
Landing)
‘(at;l\gtoriIEVertical Take-off and L= s Ea= wisse bl SR Gkl o
; B H| 3l &
Landing) I
L ¢17] Z(Internal Combustion Engine) SHMARE o|HX[A2ZE ALZShs MEXQ FA g
o . i O|AHMX|, EfAMX| Seof SHUNAM NHs S=ghot
== ™7| FZl A A (Electrical System) e Sy S S 3=
_ i 7] S26HE 0|8st= AlAR AZRMX|, Led7|&, LT
sto| 22| = A|AHE! (Hybrid-System) So Astots b -
Az 1 AGZH 2| HE

14+ AYFH
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AAM = UAM + RAM

2.e-VTOL 4 24

Advanced Air Mobility A4EHAHI2} A|%

AAM(Advanced Air Mobility)v= =4 3 =2QUEE(Urban Air
Mobility)?} A% 7t a3 2WZ]E](Regional Air Mobility)S Z3I5h=
FF AHIAE UAMI RAM 25 7)€ W17] oin|=2e uigAe7t 4
& Y ¥ AB|AoJT} NASAE AAME 3 AJHIAE W] Roh=
g4 Atolofl Al Shag o)tk B 5 AL ® Aofgi),
UAM:2 Air Taxi 5 EF3 24 U A3 ol5d 24S w33 g
UAM 25 A5o] ST =A WollAl Air Taxis 283 Al 5
2ol o] BEolA QA wEpA A Ul o]AES $I3 WEZ
E Y A= dzZet Aol Hesit =4 8 AR T olF

o] 5ol UAM 7[Al& &2 71541 tiEo] Aag %ol F8sitt
RAMZ UAMo| AH3l= AQET: o FA A9S 9Zshe $43F
T BlgEoln) 4] o]3E WA tlEe] 712 A9 ¥ QL)
ZE3 PHHAQ o2k WA 8% 7HsshH HI A7} 100km Y]
1 UAM tju] A72] vjgdel] $40& FaL gloh. RAME A9 3F A
(b olgoll AFote T HIBAZ = 200km Ujejolt}, oJAF UAM o
vl o 3 8y Fo] EE thE FALE] HiEY SollA F7H4
Ql 7] o] dashy o]o] wil RAM AlRe] 483} AJHL UAM
Bk 29~59 71 &2 20309 37} 9 Hgo|ct,
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UAM3} RAMS Z313F AAM A= 2A 2F, AF, %, =t A
Ao JHI} 2 oty AAM AR AR UAM, RAM 5 AAM 94712
/R A= Aot S22 A7) AAIQ) AirbusE HWFE AThA}
Ei}ZL—?— Honda, Geely AFg-A} Volkswagen, Denso 5 F8& 44} &

i QAIEE JE A e B ol
AAM AEOIME W7 XS ARgshe 712 3719 gl YEbEQl AAM 7Al= B
HEOH 1f2t B XA 28S FEU0R AHSit: AR, 1847] (Drive Unit) 5 7@

T, HiEZ S MZR N

Helo] 20| s T A9 71 Y Ao RofA| 1, HE|, HiEE F A2 AY
o] FA0o] ALE= Aot} ol mWa} Joby, Ehang, Lilium 5 th=9|
A QAIEE AMM A ARE ee]al Qo (3 19 7)) Fai AR
< AAM gA71E AYAbeled] o3 RE 7|9 7] FXAAE uiE
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ol
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o

ofFA BAre 7IAIE Zell Air Taxiol 22 RUPE| AHIAR AF3)
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A3k BEB|H(O)25/5H/AH), WERECIRS/SH), HEAT %
) 5 A JzEE A, S8k Aol AR,
TH 20. AMM A0 FIESH FQ HSC| VTOL MHIA A H=
EHANG I"ese [ ) e we

ELROY AIR T 250

PIPISTREL | ( 0)

BETA TECH Y SZ(25 - 50%)

JOBY T
VOLOCOPTER |Eryyl
AIRBUS I T YT
ARCHER T, T e =2
ASCENDANCE TECH NEammrrey! @ (75 - 100%)
AUTOFLIGHT | y->yy
EVIATION Yo
LILIUM | Y,oYy
REGENT |y ey
VERTICAL AEROSPACE YT
DUFOUR AEROSPACE | YT
EVE HOLDING | e Y
JAUNT AIR MOBILITY T T
OVERAIR | T,v T
VOLOCOPTER | H 7T
R i oa . oo
r. SHPERNAL(E RS Al .= .7 Y
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ISt 7)) §EYE AAM A 158 AeiAle 3, 2E, HiE
g, 94, 34 7l Pl e Rkl Adal it Fgo] F4Ao]
o ¥4 E-VTOL 7|AE W/ Pibele A0l 7V 2 52 Wi
UAIE AAM 7|4 AAF Qo B Qlze} 5 ofE AMa AE S8
St AAMS 83 5/29 *P%ﬂ, AAM 7IAIE A71H & FAlskaL
A7) BHapshe Aula 283l B4 U 7)A] PA|(Urban Air Traffic
Management) & THRH Fop7l &5 FHF A4S HoR o)

2035 A% 229 2 frAlolA 244 AAM A AR S
HE|ZE % AAM =g} AL SR AAsiA F Flolth, WEZE &
AMM 57 QZehes 2HRH] HIAS et shAut opte] E4]
FQ 7']"401] HEJZE 58 1235 AH|ALO) First & last milesS 943
3] Qlol: AL B7pssit) webA PBV(Purpose Built Vehicle)9} 2+
4 olF I AAE T3l AHAE] AAM HIPES FooF ot

AAMO] % RS9 Bl WoR RG] 7|E BELTeN
AAMOE A o}47} Hold 4 917] Rolct, ol 3 Ag] &
% A AL A Aol F35] Bl 4 Yk Yo 23 9
A 5 4 o) Suiat A Bl Avle] HElZE HRS Pyt
3, o ARK} 1§ HAs 4 glolof Ttk olo] uet 1zt &
AMM Q7] 4 Blele] AT §9 B ARE HolZ Aot

O

TH 21. UAM 438 20iM= OE WS £HI 5D 24
Hyundai’s Smart Mobility Solution

ity (UAM)
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TH 22. 228 AAM Xl 42

(ds)
=SS AMHlA
200 T
23 3tE
160 srs Sl
algt
120
80
40 —
0 _—— |
2030E 2035E

AHZ D KPMG, MEEH 2IMAME

TH 24. 228 AAMSH ¢

(2ry)
900
BALY A2

600

300

0..||I|||”

2025E 2030E

A2 1 KPMG, MHEH 2IMAMIE

18« HMF5H

KPMGO| =W 20409 AAM BA| 2+ $2,2009 g2jo] olF A%
o|th(=321). o]FolA $1,200 AL2|o] o]F RLoE A= AAM &
& A& (Passenger Total Addressable Market, =3 22) 5 AAM 7i%
/RAE A3} Fleet Operation APg0] Z42F $5009 Heo o|F Aoz
A =, HAF @ A7)ES APgo] $150%) HE, Air Traffic
Management A|30] F $§50¢ E2|of o]5 Zo& odH

=24 AAM 7)A] $l= 202599714 @ 2,000t Eof HEE A%
ojtt 3HANE o]F 15 R AT wiEE]7} HAH e-VTOL 7|4
S0 BAHoR ZAEY 2040¢0l= 250000 FE7EA] Ao
2025W17E 2040917H4] Atolo] A 18% HAAIE RAE AO= 7]
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TH 23. 22 AMM S8 AF 72

(MYs)
120 Fleet Operations
AAM Vehicle Uonit Sales
90 B Service & Support Urban Air

= Traffic Mgmt
60
30
— e = W
2040E 2030E 2035E 2040E
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Cixt2E UAME RAM
EHEZIRE(VAM) — FE — XHUSIuE(RAM)
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AL AR - 312248 EX| K| HE ZEARE - 312 24
100kmoO[4 e OIS 7z - 200km Ol
202840l e MEBHA|Z| e 2030 0|F
Gl s = [E— DZ2HEN
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150! 9001 Tl
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gfoloz 7

Tilt
38%

Lift & Cruise
22%

4=

XI& : Porsche Consuling AlEE#

Multicopter
40%

e-VTOL 7|H| &

F4] 0|50 75t VTOLE H3Y X wWhilof we} 73 4= it
Azl Y 59 e—VTOL 7|4 % Multirotor ¥WH]o] 40%, Lift &
Cruise HOH‘OI 22%$, Tilt ¥WAlo] 38% & A}A|5lal Qlct

e,

o 44 o2Ro] F15dh 7 WelFElsl B 3K 7|4l
. 349 A 349 FAI% 2 olgT B850 ¥Rt 2e ¢
the o] QAR 114 ujsjo] ofche Tlo] glrk WhE A
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=T = & N,

MULTICOPTER LIFT + CRUISE VECTORED AUGMENTED CONVENTIONAL
THRUST LIFT
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TH 34. [0l 2HE &20l= HEIZH Ehang TH 35. Tilt Rotor 24/9] ®iCIXI SA-1

AE2 1 Ehang AEZA 2IAx|HIE A= : BiCHA}, MBS 2IMRIHE]

TH 36. Ducted Fan 29| Lilium Jet TH 37. Lift & Cruise 229 Honda E-VTOL

AR : Lium APEZA 2IMXME AHZ :Honda, AMHZEH 2IMAKIE

TH 38. \e-CTOL 2A9| Eviation Alice TH 39. Tilt Wing &4I9] Dufour Aerospace
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SN Dl0IY HRNE TEdo] TR AARE gt RopllA 7s, AR FH, TF

;f;‘i?'i E%;%*gf 5= 71914 (Redundancy) 749, &g oJuj2 F&5|9\c)
o = S

mlo

a8y 7|AA Astez oldt ndy] v FEL AYsIw 1‘__}
Martin Landua 24t 19699 E3MIA FloA= 71040 o7 WA

382 /HFHHOE 2ANAIE 140 SRS TR,
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o3t 7helge] SHe A HoloAE 417 Zobe 4 gk n
3 oxz ) oY QWA WA S oBE AREPIAE F
W w2 870 UF e Q1A 3ol AElolo} Ttk
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a5 Aol

A QASE 3 7hA) WMot ojEslrueks el
Sa), it A 5 ok AINE R A1galo]
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A WA (Fail-safe) WA OR AAE0 54 7] v Agold 1%
o] WS 27}, 32} Ao} AlFo] Beel= WA ol
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A=} Skl [e) [e) S = L N =
o9} tliEo] P A ule- AT o AHAIE A8 W=tk v F
= = = 2 =
T S ARE S 1 ojd o ERu wiTie 1Y, A4 s
5F A =i
7R 5 Q7] el
TH 40. HiY 25 2 J188 X0 Martin Landau TH 41, JIi OFHYE ZT0IE 33 B8
Redundancy, Rationality,
amd the Problem of
Duplication and Overlapr 4x Redundant control system
‘ - Miniaturized autopilot managed
by a dissimilar arbiter board
mmﬂﬁwe were, he said, - 1700w"Generavtor Conm’:l Unit
muf‘,’;.fﬁ,,( - Servp and low-power outpus have 100% redundancy
chance, luck,
Tiner s & very
accounts for its
fict which nlso
K& : City University of New York, A1BZ# 2Ax|IME] X2 : Embention, AREH 2|AMZ|ME]
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W=

Two-Engine 60 Minute Rule
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A= : aerosawy, ABESH 2IMRIME]
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Zle WA oA AR FR A ok 297 o ARlAL ool
1985 A7)0 J2E AT IFLZHE 1208 oJU7IA] T+
ETOPS(Extended Twin—engine Operational Performance Standards)
7} EQEYTh ) 83} AEow ol Rrjxop ) 4
o= BAMoz Al Aol o]E BT77S 3] HoJo] ETOPSE
180871 Bggon, ol ) ARE thire] IAH F2E 7

HE o A =HEE R,

Lo}zl 20119, Boeinge General ElectricAte] GE90 A ENZ-S €AY
3t B777-300ER, 200LR, 200ER 59 thsiA] FAAZEE] ETOPS 330
£ 3718 85319t o]o Air New Zealand®] 2 FHEQ} Hojic Ao}
ojglA Fywo] 2015 HYZoH, olo] eAjopof—du] = AJthr}
w408 s =i

29

I 4719 <1%1E EAell ETOPS 1Al 8§ F5{§ B747, A3803} &
< AE7|SL 20209 S0 FF A3 Abdo] ojx oAt EE] Hub
& Spoke7} oY}t Point To Point BA10& vl E|Y 450 Qi)

H 45. ETOPS 330&g S0t B787 NZ-Hil| ¥=2

X2 : Boeing, AlGSA 2|M%|IME X2 : GCMap, AMHESH 2|MR[ME]

H 46. B7478 E9N2!I S= ¥3 H 47. 201 ElY 20 /l= A380

X2 : Intemational Flight Network, 21853 2|AMX|MIE X2 : Intemational Flight Network, 2G53 2|AMx|MIE
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Society of Automotive Engineer: 37| 9 43} 7)%-& 18d}
of F37] ALES 7ds7] 3t SAE ARP 4754 A RS 2L Qi
SAE ARP 4754 Annex B 1= b0 thst Ao & 9JHo] 5]¢ ka3t 9
% o= (acceptable risk)9] AT oyl 9= JEiE 1783

Sk
q4 I

LR

[e}

ot

7l AT

do

Y (BASA) ] 15 Cs-
25(Certification Specifications for Large Aeroplanes) + 3-8 7Fsgt
Y $FE FF7] &8 B IV 7|22 Q3 RSN A3 Al
(serious accident) Ego] 195t v|3Y X7k F 10]5}(1076) Y W= 4f
A3t Yot - AFY ARaL(fatal accident)®] 10%7} 71€% Zghe
2 Q8] WA 9] o] FF Al AR BB 1T Y AL
1 0J3K(10"7)& L35} glT}

o]9} tlo] Htf 100749] Astog ola] orMEt udT} 2go] Byl
2 Q7] wjFo] FEHoz xWAQl 33 A3 (Catastrophic) FEO|
109 HIBARZE F 13) )8 (10-2)Y /“‘EH°‘ e QHASH A2 Q5L6}
D o, AA T AL 9ol B L142A7] FeF 08 ofstolo
Sokn FASKL Q= Aot} (Catastrophic failure ConditionS HA
S vlgstel AFT 4 GRS S A8 e 1 4HE F B

H 48. Probability versus severity of failure condition effects

107

Probable

Unacceptable

107 —

Remote

Probability of Failure
Condition [1/fh]

107

Extremely remote

10°*

4 Acceptable

Extremely improbable

Minor Major Hazardous | Catastrop
Severity of Failure Condition Effe

Xl : German Aerospace Center, A1BSA 2|Ax[AIE]
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Category Enhanced Q15& Wolof $hclal A5t Q)

Z|HAQ F¥ AaL(Catastrophic) WA FES 109 H|FY ARt F 13
o|3H(107%) & 7] YA 7HelAdo] ByHo|tt, dubHoR ¥
TEo 1 WA BES 1070 294 o) A7) 8FARH107%) 9
njgolct, 1yt uigAol| 270] mEZF gAjE o] 9lar, o] F 277t B
T AoluA, 2= 100% AT BE2 107122 1079 Hop WAy
go] volditt REE 4w/ AFEE S 3719 mEjofA] Afo] WAYs)
AR gy Ak B 52 3999107182 oS Yol

R o
oh SR mEjR] £2 He AL A2 B QAT o

QFES 23 Zo] Hsahalnt

olo] we} e-VTOL= thro 2HE Xgsto] o|gsth Al &3 W
= 4 9= BAF 27 7)< (Distributed Propulsion)©] ¢FdAl Q15 &=
23 4 9 ol

CH 49. RF YTOMAMO| MAN 2&(Category Ehanhanced)0ll Liigt OFHAM Q31 1 HIMAIZE & XIHXQI 23 218

10-°

AMCVTOL.2510 Equipment, systems, and installations

The table below provides the relationship between failure condition classifications and guantitative safety
objectives/Function Development Assurance Levels (FDAL) for an aircraft with flight crew onboard.

Failure Condition Classifications
Maximum
Passenger Seating Minor Major Hazardous Catastrophic
Configuration
Category <103 <105 <107 <10°
Enhanced | FDALD FDALC FDALB FDAL A
Catego <10° <10° <107 <10*
Ba..lifinc“IF 4105 passengers FDALD FDAL C FDALC FDAL B
<10° <10° <10° <107
2to 3 passengers FDALD FDAL C FDALC FDALC
<10? <10 <10° <10°
0to1 passenger FDAL D FDAL D FDALD FDAL C
[Quantitative safety objectives are expressed per flight hour]

Xz 1 EASA,, AIHZH EIMAINIE)
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ZHEEY HEEZ
n =98% n =98%
M7 2E M| 2E
n=95% n =95%
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n=98% n =98% n =98%
z=zHy HeE =243 Z243
n =80% n=65% n =80% n =80%
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(KVA) L
B787
900 - <
]
700 4 A380 |
ol
500 - ’l
B747-400 2 O A350
800 1 B77L»"
O &7y A320 .-
100 1 O 1967 _____———'
i i ()
-100 -
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
XIZ 1 Aerospace Engineering, A1HZSH 2|A%|MIE]
TH 52. 4 flo| & ug TH 53. LI Ao (i4X] &4
Gas turbine combined engine
50 - Large, slow-speed marinedieﬂgi_ne_
Medium-speed _—
40+ marine diesel engine Thermal power 25% Effective Power
— High-speed generation Mobility and Accessories
¥ diesel engine
"é (for trucks) Gas engine Nuclear power N’Jml‘@' 5% Friction and Parasitic
c30 generation Energy Losses
2 Gas turbine WETLEEEEY
% /‘——EIB-L-IIEOKS 30% Coolant
asoline engine
Ezo (for gassenger c%rs)
£ : . ;
10 | Two-stroke gasoline engine o SO
Engine output
(higher calorific value criteria)
0 ] L | ! 1 J
0.001 0.01 0.1 1 10 100 1000
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10¢ 500 Electric motor
50 2 -
“—A 45( g A AC
E A AC direct-drive
10 5 A
£ Brushless DC
- Brushed DC
Z 10 A Permanent magnet
< £ -DFKSMK
& -A- NKSP.CoPtFe
g =0 Ferrite
10 § -@- Alnico
E = #= MnAIC
* £ ~B FeCrCo
= T3 =@ SmFeN
1 O--- WL """ .. 0 = -0- Sm-Co
1900 1920 1940 1960 1980 2000 2020 -A- Nd-Fe-B
Year
REZ : AIST, AHEH 2IMAMES
[ee]]
TH 55. )| THY 72 PHO HIET
107
106 — T,xm

108
Electric motor

A AC

A AC direct-drive

10¢
10°
10?

E o0 A Brushless DC

f | Brushed DC
10 Hydraulic motor
102 @ Swash plate-type axial piston
103 Bent axis-type axial piston
104 o B Crank-type radial piston

10 B M Multistroke-type radial piston

10+ 103 1072 107 1 10 10° 10* 104
m [ke]
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Boeing Researcho] W2 e—VTOL 7|49 FA|l= FRIAARIS] A&k
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Fuel Electric
X2 : Boeing Research and Technology, AlSEH 2IAMXIMIE]

TH 59. XIZ8 TH E VTOL ZHY 2 A X0l

eVTOL 2

Steel SuUs Aluminum Titanium MMC CFRP

(545C) (SUS 304) (A6061) (TIGAI4V) (AI/SIC) (pre-preg)
Density g/em? 79 79 27 4.4 2.8 1.8
qensile WP 690 520 309 980 495 2910

rength
Specific KNmkg 88 65 114 221 174 1617
strength
Thermal W/mk 45 15 < 180 7.5 < 150 <25
conductivity

AIZ : Denso, ABEA 2|MAME / MMC: Metal Mix Composite
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EH 81. BlX &1 Rolls-Royced £AHEHX| |8 AAM =2 AIAR i SH(MOU)

The Memorandum of Understanding (MOU) between Rolls-Royce and Hyundai
Motor Group includes five strategic aims:

e Collaborating on the technology development and requirements of power
and propulsion systems for Hyundai’s Advanced Air Mobility Division.

® Collaborating on the industrialisation of Rolls-Royce power and propulsion systems for the Advanced Air Mobility
market.

® Development of electric propulsion systems based upon hydrogen fuel cells as an energy source for Hyundai's RAM
platforms.

e Collaborating to bring to market a joint fuel-cell electric propulsion system to the wider AAM market.

e Delivering a joint fuel-cell electric aircraft demonstration by 2025.
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d-axis inductance, Ld

Non-saliency characteristic of a SPM motor (Ld = Lg).
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Ld, lower indumaz/e path

A~ magnet magnet

_ Y
Lg inductance path
LN LY

~ N~
Lg, higher inductance path
Abdud]

Ld<Lq

steel
d-axis inductance, Ld q-axis inductance, Lq

Saliency characteristic of an IPM motor (Ld < Lg).
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Air Cooling Oil Cooling Water Cooling Refrigerant Cooling

Hotilsing Stator

| |
Schematic ‘ j >B '
Illustration _ Zi,,’ \ E

Coil Rotor
Water jacket
Heat exchange by I?Iea.t exchange .by Heat. exchange. by Hgat excl}ange by
: oil directly flowing flowing water in a flowing refrigerant and
wind : : M 148
into heat source water jacket vaporization heat
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The Meissner Effect
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0K Te Temperature 1
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Advanced Superconducting & Cryogenic Experimental powertraiN Demonstrator

Usage of
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Cryogenic liquid and cryogenic
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St
Cryogenic system allfEn i e

Direct Current cable

= \ Halve weight
Current lead S [ of components

Reduce voltage
to below 500V

Fault current limiter Motor control unit 2 Electric motor

& circuit breaker Halve electrical

losses
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r Hybrid propeller
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Amprius Si Nanowire
Anode Li-lon Cells

000

Li-lon

New Materials
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Ni-MH
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TH 120. €2 Lt 20101 2IE 012 HHER

SILICON ANODE STRUCTURE

Amprius Solved the #1 Problem with Silicon Anodes
100% Silicon Nanowires™ Allow Volume Expansion without Binders, Graphite or any Inactive Materials
SILICON SURFACE silicon Graphite

SILICON COATING (and/oi Silicon) Particles
COATING

SILICON
NANOWIRE
TEMPLATE
SUBSTRATE

* Spacing between nanowires and silicon porosity
accommodate silicon volume expansion

b,

* Jons and electrons travel straight paths

* Most conductive path for ions and electrons
results in high power capability and fast charge

rate
() Actual percentage of silicon is 99.5-99.9% which is within the range of acceptable purity levels for materials that are considered 100%. - !.;,.
A= 1 Amprivs, AGEA 2IMEIME
TH 121. £ Evtol9 HIE2 T MILX| e TH 122. Amprisu® 450 WH/KG, 1150 Wh/L
HiE{2| 2 o HX] 2=
] i i

eHang 184 g i

Archer Maker

Airbus A3 i 1 N
1 an%pr‘?us | |
Joby S-4 i) '{ ) ,.'3:.- _%,J
0 160 260 360
X2 K-UAM 7|& 2EH, AHZH 2|MAIME] A2 Amprius, AIHSA 2IMIHES
CH 123. amprius?l HIEZIE AIg0l= AIRBUS TH 124. Lilium JetQ HIE2] ST X (=4

AIRBUS Designed for highest

safety standards
< Amprius has enabled Airbus to set World
Records for HAPS endurance and flight

36 angines: safe landing

Crumple zones 1o
protect passengers
Ducts contain

1 10° failure probability, fike Airbus Dleceloss
A350

<* Amprius is designed into Airbus’ HAPS
platform

Redundancy
No

ingle point of failure

Dissimilar and redundant computers /

72 battery modules
hieided from cabin

<= Airbus Defence and Space 2021 Innovative
Supplier of the Year Award

3 dissimilar flight control
computers - supplied by
Honeywe

<+ Current Amprius Strategic Investor®
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skt o3t Ik As M E w2 WA C-Rater} Q3it,

oje} H&o] EVe} &2 e-VTOLZ WY T WAl Wal, Et thy
HIY7HA] 588 S ARE Al uhe FS 7hsAdol At whebA HiE
gof A 5 e AU oS & A3l BMS 7]wo] FR3IT

20219 129 Amprius®] Wio] =W 2 750mAh HIE|E](370Wh/kg)

i (o] - =
Amprius2 %ETFOE o] 24 A7t 0%o|A 80%71A] 0]2 &Lt gE(10C) njute 2 ot
9] ‘Advanced Battery Consortium 2025'9] 158 2#E5 23} GAIg)ch

MEE vhe Golol= B9 ST W P, e Bt oy 3
A #E A7) A44E 7] URo) WuAo] ou, ol ME F
Ao] RssichaL Bt © 54 AT 0% oF 8%, 100%7H = 26
2 A4Esk 23] o] 27149l J14 Walo] Wad AOE Heek

TH 125. EU &¥4¥2 2030 e-VTOL HHER F8 HY

7& A = AlAE /g 2020  2030E
Cell/Pack(%) - ! % 70 80~90
ALE H - & A - 2
AR Mo|2 80% DoD, 23°C “ Mol2 - >3,000
EX AlZt 80% SoC - g - 30
ofyx LT 2C Discharge = Whikg - 500~600

23°C
H| 8 - M €/kWh - 100~200
H| 8 - ! €/kWh - 200~300
AE 37| - - GWh/d - 1

AIZ: European Commission, AIGEH EIMX|ME]/ 28-F8 J|H, tiEZ] Al0|= 250~1,000kWh 7|F
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TH 126. Amprius? &2 Li 2H0IH 2IE 012 HiHZl &3
Graphite Anod 0
. raphite Anode ow e
Performance Metric Battery Cells® amprius®
Anode Capacity (mAh/g)M@ 335-355 1,500-2,500
Specific Energy (Wh/kg) ~215-285 360-500
Energy Density (Wh/L) ~530-715 890-1,400
Charging Time to 80% 30 minutes <6 minutes®
Rate Capability/Power Up to 10C Up to 10C
Cycle Life 500-1,000 cycles 200-1,200 cycles
Operating Temperature =20 to 60°C -30 to 55°C
A= : Amprius, ASEH 2IAMRME
TH 127. Atl2 U 7XE 280 UM Al L0k= J1HE S5 04
Before Cycling After Cycling
E Broken silicon particles
[*]
ts
4
5 <
K
@ | Silicon particles fail during cycling
3¢9 aWaWe We
=<
w 2 —
23
CEl % | [ ) o
<z
Silicon nanowire structure maintains its form
A= : Amprius, ASEEH 2AMRME
TH 128. 2L UAME RI2Kd - XHE- s £ S5
e
~2025 A7HX| 8% J|8 J|&Y 8
A)UAME 15 HIE|Z| ®: o4 X| L= 250Wh/kg O|& 2, HiE2] &N Q7= 8C MF
o0p5d 28 B) Sl0|HE|E 7| 3 : 2 1kg T 10kWh O|&9| =4 AZRHX| =3 H& %PE
* HiE{2|Tt o2 58 H|Y H[H 7tSStEE HiEzZ| 45 EE2
* OETX £8 45220 UAMO| SHE 7tsstEE M3 47 % Ho
*15m/s =& SZ0ME XME |RAE = A= £ HO7 Jtset So[EZ|E A|2H
~203097tX| 483 7= VY =H
A) UAME 145 HiE{2| =
ooz =g | HEEL M XIS 450 Whikg Ol 2, HiE{2] W BMS 85 FH WU 5%

B) SlO|HZ|E H7| &Y

*

*

=
SHO|EE|E H7| FH A|LH AFY o= 2 22

SIO|EEIE H7| FT A|LH ST HO/d2 AIA" S MEHBE JE WL
7-

~2035H =S

~2035E K| CHES} 7|2/ 28
*UAM BEI2] T ObFIM 9IZS

A2 K-UAM Z2EY, AlGZEH

A 2 MAIME]
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QIHE{Qt SiC & GaN T2 HiT|

7|2ollE AA71Al 2E, QeE, 357 PR o R HAEE Jlo] o
REololct, shARh 2| REje} 4457] QMBS AR 5 AlLE
of AEAl AdEAAAL Qlck o]AH IHEE e} SotohH HE} QI
HES ojolFx eofofd sfUAF TSy HAutE diAE & 1A
57158 T BE YRt 710 $8RE 3 o oA ¥A
A28 g AR 2R 4 Qlok wEkA Rk el e
A vl AN felsiAle Flolth. e—~VTOL SHYEH Q] FopilAx=
ol AAPH} FH3} 7leS 7 Folth. DENSOS Honeywell= 2
o] mEeF 2710) QIHE7E Y 9EE e-VTOL BIEF S 3703
o, n|=0] H3XE WEQ} QIHEE dA|gsto] Al Hal 2 vE

=% g

BE, QHE 3 tjEo] A RI=AE E43l AHEY AXY, 1
B& 18T A3 T 7 MER o]FoAaL gt} e =
FES Tlol2vt HATO) AR AEY 2 LT AL He
A WAL oju] AnlEEY AHE AZS Ful7] Qe e o] o
B, HEV/EV X732t e A QH=A|7} Ao]al §lr}, 20KW~120KW
A712H8 BEl QHElo) Aske APE A4 Si IGBT(Insulated
Gate Bipolar Transistor)7} 21 djojc}, T o|&& 02 3HA|x]of <43
Si 7|5t IGBTRECh= SiC MY WA g 83 E-VTOL ¢HE 7]e
7hdo] o|Ro|A= Foltt. X RIE=Al= 79k Aol wheh 3A A
A9 wheA|9F sRekE 7R AAF Y WAz Uss 4 Yok 7] A7)
A A WeAols A 249 25%F AAste] 7He] ARska
s L&t gom Aol 47| whstel Atghato] Wl AejE(si)o]
YET AREES] Stk

TH 129. FHEITH YR0I LE AHE M 242 TH 130. SiC BTHl XS0l THE TIABXL HiER HIS F

XIZ : Infineon, PSS H 2|MX|MHIE]

70

>
AT

Meutsaol e Qe M AN 30%6 SiICMOSFETE &85tullE{e(H| S HZt

Si IGBT

oot

250
200

150

‘ 100

- ’
0

SIC MOSFET HEV PHEV =72lev mARIEV
AFZ Infineon, AIABSH 2MA|ME]
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NEE 245 E43le IGBT iH] 29F dYA &g ¥E & dd
¥, e-VTOL IHE RF9] 433} ZF2le} o] e A2 kA
I AT = Yot ool whh A9A AT S|4 Si-IGBT th|
AR89l e ©8t4(Silicon Carbide, ©]s} SiC)7} kgt 7|RHe]
N2 vhed] Az Bt Sice B2 U E4L /HEME &
< ¥4 YA 25 Aol B si tiy) 8uf 2 HYE A
1 1008 o W2 ARE & + Yot

Atsk= Sic BhEEA 7} olHE 1

)
=
e, agsol Ao £UE S ol WX 3 Aol Sl
)

7} EAjEs Ao g ufolw)i=y 3}A TESLA CTOY Y J B, Straubelo]
o= QIMES B85 0,5% P 7|1E tiH| HiEE] %S 0.5%
Zo|AY, T2 HigE = FPAYE 0.5% EE 5 Aok DC/AC ¥}
Fajg Alo] AEo] $R3 EVIA 2 A% Teke ARshe Sic
RE=A7E Qe 1 Agelel A9 2AE WS F3 BV 7384
2] 2ol| 7]ofste Aol

TH 131, Si M=EICR Ui SiC MHicy ¥ & 2t

B Comparison of SiC and

Si materials

Low losses/high
withstand voltage

Dielectric breakdown field strength

High-temperature
operation

Energy qap (eV]

H Conduction losses
[ Si-IGBT SiC-

Si

High-power

Conductionlosses

operation _-Diift
hermal conductivity p+| thickness ! 0 : .
(Wicm-°C ) 1710 Si SiC
°C
5 The electrical breakdown field strength is 10

Reduction in

pnduct N 10SSses

times higher (than that of Sil.
= The drift thickness can be reduced to 1/10.

L ]

B Switching losses

> > - -

Melting point (°C)

High withstand
capacity

Saturation velocity
(x107 cmfs)

High-speed operation

A& : Toyota, ABEA 2|MRIME

T

Voltag
Current (B _ L

Bipolar operation Unipolar operation ™'

- >
Time

SW losses

Si SiC

Unipolar operation enables high-
speed switching.

T

rx
of
ol
rH
[ ]
\l
'—\



XHSAE/

4
il
rx
oe

ofo] 9459} EV6IE Infineon®] SIC AE WA IWE] §Afsial
i o2 oty sic W2 WHEAle) o W7t 75E 2% A
71E u] BAES 40% 3715 30% 9 & okl sk o]AH sic

HEAE S8 AEE, FYE 29 UHH 7led UAMIME

ag =H 340 A% QA9 Magnixe] Q4

o o

34 9% BEA 9 T 2908 45, ol UE Y} 5
£ 38 gpolt} Zgd FAE EYRE AEFS VIRt 3 GaN
YRR MY sgAE FEND Yk wheAo] AEoi(Conduction
band)e} 7FAAF (Valence band)2] 2}0]¢] Band gap©] HojA|™H A&
EAdo] AA Yok agAdo] HEprhr| wioltt

GaN+> ©]2|eF Band gapo| Wol AeT WA ] & Fulp, 25k
A S0l A EAdo] e Fo] Aoz Frh ik gl INTo| w)
EY GaN A = 225 JHE BAsH 24 oy £4& A
2]& v | 75% 29 4 ot kb ohit Hendrik Schefer et
al, (2020)°]] T=H 20209714] F5-&0=2 GaN A WA 7} 28] A
A gt 202 TR, SiC AEIEAL TF A e 48 P
e ol e whEA HjolAe) S BT, HehA S A
A o] 5ol Atz W3] Hslide 2ol Asl= Ak 19
BE w7143 W7t 7)ol s, AR A¢ wEwy 24 7w
= Agshe AR 97 Aol dukAlolglt) kAR e~VTOLY] 3¢ W
S A WH=Ro) ofo] wjX|st Fo| YEo = wWEAUIN:= oH

92 39 teol2e] e HE Foln, 29 YRS ¥

TH 132. SiCHE HITH AR LE F4H2 22 gt TH 133. Si% SiC 3 HiTHl &4 Hlu
Loss Comparison
(@30 kH2)

12% 120
Tumn-ON Switching Loss
10% 100 Tum-OFF Switching Loss
Tum-ON . Conduction Loss
8% 80 Switching
< Loss
6% - | i Compared to
2 60 ! IGBTs Loss
5 Turn-OFF Reduced by 73%
4% 40 | Switching
Loss
2%
20 |
i |
BOSCH TOYOTA 0 : .
Si IGBT SiC MOSFET
KR © Zh AL MBS 2IMRIME X2 - ROHM, AHZH 2|MxIHIE]
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CH 134. HiEHol W=2(Band Gap) TH 135. Si, SIC, GaN Bi=H §4
B1GaN HEMT
S (VA) Refersnce SE*A M SC Tjmax
+ asi :
100 M}
)
10 M edtrpen
,,)]’f _ Maximum
1M Cost < > operating
100 k frequency
10 k|- -
1k GaN-HEM
SitMOSFET
100 e
100 1k 10k 100k IM 10M 100M / A\
Thermal / ‘o g
conductivity TSRSy
A= : IEEE, MHEAH 2|AMR[ME XIZ : Progress in Aerospace Sciences, APSH 2IM%|MIE]

TH 136. SICXH HITHE AE8 MangiDrive IHE TH 137. Magni6500ii= 471 QIHE X

magniDrive 100
Silicon Carbide Technology

K2 1 MagniX, AUEH 2|MAHE] XEE : MagniX, AGEA 2|Mx|HlEf

Inverter

AFZ 1 DENSO, MEEH 2IMAMIE KHE 1 H3X, MHEH 2lMAME
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oA A A SiC WA TSI 2914 Il WK of

£4 2YoH AMEe) B84 T vEe] UAM RE

4 29 A9, 2938 APl Fek olol SeufetE UAM o
%)

& 34 Folt}

SEyehe 2025970 F3718 QHE &9
& 9T%S EIEE Fl0 20354 o]F A
25kW/kg ) && 98%2 7|« /| 2rwog 4elaict

TH 140. QIHE S d TH 141, QIHE M &2

Semiconductor device -
(IGBT,FWD) I
|
| Cooler

Resin mold

Insulation plat:
Heatradiationplate | iation plate

1
Cross
section

Cross section

Heat radiation plate

Cooler
Atz 1 DENSO, AlSH 2|AMx|ME A= 1 DENSO, MESH 2|MAHIE
TH 142 LRl Y3 IHH 1= Y S5 TH 143 SiCHTH 22 Airbus2 ST Micro B4
50 - 3 2T (kWikg) 100% STMicroelectronics @ST World - 12m v
We are honored to announce that ST is collaborating with @Airbus to explore
the benefits of advanced #SiliconCarbide (SiC) power MOSFETSs as key enablers
20 - nE2 UZ(KWIL) of vehicle electrification. Learn more: bddy.me/2LWrvcj #sic
30 4 0xt) 58(%)
95%
20 4
10
0 T 90%
2025 2035 0| &
A= K-UAM 7|& 2EY, MAZH 2Mx|ME A& : ST Micro, A1¥EH 2IAMAMIE
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TH 144. M3 HiTY 559 53
A7 =4 e
= Mod A|0|E dlo|Z2} EMX|AE (IGBT: Insulated Gate Bipolar Transistor)
* |GBT= YU2E7F MOSFET 7=, £F7} Hjo|Z2} xQ| S ClHlo|AZ AR 32| 25 F 7l
H

IGBT 0|2 ALR5|= dio|Z2} &K}

» 22 Zsl Mt (T MOSFETS| XM ONMEo| ez}, H|mM e AR EMNS AR
* H|mA w2 A& EMol2tn siT, T MOSFETO H|aiM= 4S$H 2ol IGBTS| o
* MHE FHMeE MA 2D EMX|AE] (MOSEFT: Metal Oxide Semiconductor Field Effect Transistor)

f—;f MOSEFT | « 8HEx| AKjel TH7} Metal (%) - Oxide (SHEA] AI12) - Semiconductor (SHEH)| 35 T£2 of
R0{Z Field-Effect Transistor (A 22} ESHX|AE)

Bipolar « HIO| B2} &XIE ARE3101 p EIYRt n Bt 28RS BIEXHE n—p-n ¥ p-n-pZE FASH EAMX|AH
* 5|8 M IGBT > Bipolar > MOSEFT
=3 * 29| & MOSEFT > IGBT > Bipolar
* OnX&" IGBT > Bipolar > MOSEFT
« Al2|ZE (Si)2 A (C)2 TAE slEtE vHER| AALZ Siol SHHIE Folde g ClHlo|AS AKX}
« HHEZHo| Siol U2 i 5 - LM & ks
« Aol | MAH ZTot Siel 108 — 600V~HMve| nufet mte| ClHlo|AE S ClHfo|Aof H|) ==
SiC(Efeti4a) | 242 sg gl dlato| =g|ZE Zof|A M=

« Lot mte| cldjojAo| Mak MEe| tiEE2 0| E2|ZE Fo| Xt

;ﬁ% * W2 SICOIME EH9l BMEH ON X2Ho| 0f$ Se I ClsjolAS Al

- «0|2AF EU3H Liote| A2, Siofl Hlah 1/3002 HAE =2|ZEZ K32 X2t
GaN(Zai2tE) « 2|0} 150C SARTH /IS 2= Si7|gh MetTHof vlsi i 400°C 7HX|e] DRSE0| Jts
« Bt 22 7[dh MBizR| fd| 22Xoz =2 Mst 0|8 & 7SIt S8+
- * SIC2F GaN 7|8t M AR B B BF

« FQ ol H9lE oM Si0E THY MZ A9E GaNe XA 1% A9lF o7 FE 5

AHZ 1 ROHM, Infineon, SChatu, PZH 2|Mx|ME



XHSAE/

4
o
rx
oe

g8 2E g4 7le 5

H3X

she= 2 7 v F4Es kel ke VTOLY| WEl= A7|3t s
BEREG o F2 HEy vEAE e ) oy dx F8 o
Aed HEo HEy} vEaE Foldde Ve M d& &9x
%lo Denso & Honey well, EMRAX, H3X 59| A|E0] VTOLY| &

4T & 9le ZEE AR vf Al

AZ2A] )8 AJA Formula SAE )3 ZolE &3] A7) Eelet A7)
ool B4 A | ol AR 4] R AHEq HIXE 3

= P8, +78 BHE MY Folth H3X
&

flr ol m Ho

¥ (Integrated Modular Motor Drive) HPDM—-30005 A1:Ql v} Ql+=
o HPDM-250 £ 250kW Fo]A|qF FAIE 16kgol Efsto] =&
o) AunE Ba

H3Xo| WE2H ARPA-EE Boeing 787 ¥]37]7} 543t w]aia}7] $JahA]
——— £ 32 A2 vjEo] 12kW/kg oJAfo] E|ojof ghrhal Bl ct
NINOIRL)0| A Aol e Ha Aeo] mEjet QAvElE oF 3~4Kw/kg?] B3
e g7 &2 S 2 9)g) 20209 119 H3XO| R 2b@ol wh2W H3Xe] HPDM
AFL o3k AE thu] 38 FHold 13,3 kW/kgS Wu| ARPA-E 24
27& FEAZ 4 9tk VIOLY BEE o)F, A Al %2 B3 99
oA A& 3 25 AAIA 3k, ofof ¥ WAAo] aHL
mebx] dopg Al&sHA REQ 1HE UHE ¢ dertE F2 FAY
o]t}
TH 145, H3X &ITt TH 146. H3X, 0I229| Direct Phase I SBIR0 4%

A y

\.
H=X =

U.S. AIR FORCE

AFW=RX

K2 : Automotive News, AHSH 2|M%|HIE] A= :H3X, AMHEA 2IMEIME

76 LFFH



NHSA/RE MY

2021 4% Metaplanet 5 9% EAASZEE $3807F H]Q] A=

20224 74, HUg 2T H3XE 20229 7€ Hlg o 4l WA Z29)
0f =< Direct (AFWERX) 222 ¢ o $1255F 2] 7129 Direct Phase II SBIR A|¢¥

Phase Il SBIR M&
HHA| gk

1982 Flojxd thgg el At 9 Ak 2 nl=o] 94 AEESQ W
=, A¥ Z2I92 SBIR| AAH Fo|tt. 53] H3X 7|&o] A48
T, AAE 252 ok Qgyer H3XVL 83} 7Hs e &
Z3jloF 3l= SBIR Phase 12 ALH 1L Direct Phase IIo] A3 #Ho] E
Aojct H3Xe o g 2wgte] 2vA SBIR 7Rt F<F H3XE HPDM-
250 HE| dat 8, WARE A7) BE Als dgstl 48 = A
o= odgit

=

TH 147. H3X HPDM-250 ZH (EPV) TH 148. H3XY R EXt

metaplanet.

INFINITE

CAPITAL

TechNexus

VENTURE COLLABORATIVE

AHZ 1h3X, MEEH 2IMRME AHZ 1 H3X, MHEH 2IAMAME

ool

TH 149. H3X9 HPDM-3000 ZE(EPU) TH 150. 224 108 SJHE HPDM-3000 2t ANE

Stackable up to 177MW
for large commercial
electric aircraft

188w
e+ o o 8 o

X2 X, NS 2lAEMES REZ 1 HaX, MRS 2IAMAIME]
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TH 151. DENSO & Honeywell®| Rotor

A= : DENSO, &S 2|MR|HIE

(EPU) 28

DENSO

Toyota AFste] E§ F-&UA| Denso?t 1009 o)de] &+ 71% 5k
S ZA3 & Honeywell Aerospaced 2019W1FE] A7] 27 A|AH
(Electric Propulsion systems)% Z3F ek mHlE]E] Bof A% A
A AASIEL 0019 T YA A HAE AR 9F 2ot 7
42 Felsiel VIOL 7] 24 A ek W, Fly-by-

wire, actuation system & Honeywell Aerospace?] ¥ 7]&3}

Denso?] g3z} 2| W, SiC MY W=A 7| € it 53
gg3to] 38 A7) 33 AAEE /Y Solt}h Denso?t Honeywell
o] /|t £l RE: Lilium® e-VTOLY| &A1 oAo|tt Lilium Jet
of §AE REls 2H, AHoHRz fAEo] glon RAE 4kgl®
100kW 23S ¥ £ ) 202249 A3 20249 AT ofilE 7107 o
AFSlch

DENSO7} 7J¥st A7) 32X A (Electric Power Unit)S 2719 2E
oF 2709 Q7 WER FHE FE= 7S ARlen, ofd 17
o) mels} e QMel} 13 e ZRdehe A & gk B
DENSO& VTOLOﬂ A" A7) 34 A28 e sk i
HES P Foll A Aol

TH 152. DENSO & Honeywell9| Stator

Atz 1 DENSO, AlESH 2IMR|ME]
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ol9} Tiiol DENSO7H %313 G Hoh 17] 34 A28, w9

W4 BY @ ¥ 71@olth VIOL BEe] de] 2ol G4 ny
$o W AR SURE BAV} Sl b 2 22
£2 Ao} Fek BV 2L AFE 294 97 718
421 271 SR ol B2 5 ¥4He 283} A B4 olo
Atk SRR 6 QAT A AT VIOL B4 BE 471 A3,
olol Wt B B e A 7ol wFaL olck ik 3L
02 100kw F BEE 9 Wk 44 0

1>

s
3
>

tlo 2 rlr o
2
H1
O
oa

<

TH 153. DENSOY 334 e-VTOL ZH 42 TH 154. DENSOY 3&4| e-VTOL ZH
e e

\
Air mobility (eVTOL) ‘2z -

Air-cooled

Cooling fin

Air flow Air flow

Flow velocity
gaptour rng{p

Simple system configuration
- Contributes to reducing weight
- Contributes to improving safety
Issue:
How to cope with heat radiation of a
\_ 100 kW-class motor by air cooling? }

AHZ 1 DENSO, MHZH 2|MAMIE AH& 1 DENSO, A._"éio 4 F—IHKIAﬂEi

TH 155. DENSOQ| XIZg QItE T &2 g TH 156. DENSOY e-VTOL QIHEH ¥ 32t S|

DENSO's double-sided
cooling method

Conventional single-sided

cooling metho

Semiconductor device Resin mold

(IGBT,FWD) :

| Cooler

Insulation pla
Heat radiation plate Insulation plat
Cross
section

Heat radiation plate

Cooler

AFZ 1 DENSO, MHZH 2|MAIE] AFZ 1 DENSO, MHZH 2|MAIMIE



AHSAH/EE A
EMRAX
2E)} X YN w0z 2005 &=HlUol = 7] Hg& A= 7t A2 Roman
9IMoe M 2 2E Suniko] 20084 A2t EMRAXE VTOLO| 83k 4 Ql= = vk z}
=l
- m%ﬁi éé £ RE|(Axial Flux Permanent Magnet Motor) 7|&% F% Qh= 9]
_ oo =
(AFPMM) ot} VTOLY %% vEa7} £83 A% A=Y Eas ol ¥iAE
< T35 A Lt olYdt EAE 11ejs EMRAXE EH7L & 3AH |
oz felel o 2 4FS 23, Y 2EI WS W2 Y 5%
A e 12T U Ao i) & W A% mele F34)
7} 3AA YR sal_roﬂ/q 3|8k BAFE A7) RE (Radial-flux
motor) THH] 30% ©}d¢] B3 W E d& 4 Yt
EMRAX: QA 5709 = W 2k 2E eRRIde 2451 qlrh18s,
208, 228 268 348). ©]% 348 HE+ LA 42kg= F|tf &3 420kW,
3|M4% RPM 4500004 HEZ 1000NmS ¥ &= et T3t 2749)
HEE Ao 283t E3E 24 el Ak Jhesith dA) A
T3 4 Foln, FE FYALE FA ¥l #<E ISO 9001:2015 Q)
5 WA R 9l
TH 157. EMRAX? THE At80k= ¥2 & VTOL &H| TH 158. EMRAXYQ Axial flux-e Motor 2iRI¢
7‘ | SN “ti(:_?(}E Institut fir Flugzlegbé M'\”m@"""'"'
Cessna
35 protoplane creav
A2 EMRAX, AAHSH 2|MRIME] X2 : EMRAX, AHSH 2|MRIME]
EH 159. EMRAXQ ZHE AI20k= XISkt £5 & JIEH Al TH 160. SARE X1 DH S X TH 32X XH0]
Radial motor Axial motor
ll Bearin ]
A Merron M:' — = Google AL ison core

PROCONATUS |  EEBESEE o

== Direction of the magnetic flux

XIZ : EMRAX, AGEH 2|AMx|ME] AI& NIDEC, AUEH 2|MAIME
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MagniX

T o E j7A4Q A7) 32 A AE (Electric Propulsion Unit) QA=
Tony Guina’} 2005¢ Z5oA ™3 MagniXolth 20054 A
Guina Energy2 ARE O 20179 MagniX® AMES WAL
2018W10)= 2AFE ©F Gold CoastollA] nl=t O R o]Hgion
@Al= Clermont Groupell £8l|3lth, MagniXe tho] HA9F A7) =
A Y] ZopollA FEshH 7)sEs SRl Stk

201841, MagniX 201890l o|Aelel A7] H|37] AA7|YQ) Eviation
o] AA Mz 7] 97A47] Aliced] A FA AARCoR A=)
1231 20229 99 279, Eviation Alice”} YAEO]A 8837 v|FY =
k=5l A vjsol] Alagict 20190+ De Havilland Beaver(DHC—-2)
o| A, 20209+ Cessna Grand Caravan©| MagniX 750HP Magni500
EPUE ¥a3lon, 183 20224 6¥99l= MagniXo] A7] FA7|&
703 Robinson eR44 H7] Ae)FE 7} A vl Ad33ch

CH 162. MagniX BEE &89t Electric Grand Caravan

MAGNIX
ELECTRIC GRAND CARAVAN

TH 161. MagniX ZEE &8Pt DHC-2 T)| HI¥J|

——
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2018 MagniX: o|Agtdl 7] v|3)7] AEFESQ Eviation A4 X%
A7) A7) Alice®] HAPA] 41 A28 P QA= A vp ok 11
g3l 2022¢ 99 279, Eviation Alice”} YAIEA 8EI H|Y 3 2
53t A u)ggof] JF3ch Aliceo] ©AH 2H7+2] Magni 650 EPUE 1
7§2] Magni motor 6503} 47)2] ¢QI¥E] Magni Drive 100, 1231 &g}
g ] Aaglor pAgEo] 9t Aliced] ¥iE 2] §3 900kWhi,
oF 3% HIPARE o] Ut EIAES Sad) uiEe] wA| vjg2
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stot 1ARE RIS flsiAE 30 SA0] o, 5 wiEY] 45 &
gt A wEPARE Frfel S ARE @] Ths e Aot
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MagniZ} FAA Q155 253 g 2 RS 5 she |3t & &
olth 20199 MagniX: 338 A 2® Magni350, 6509 tj
o ul= A9 FEHY BA 58S AFPR, ol nl= AT HFAA
+ 20219 9% 7Y Magni 350, 6500] sl E¥ A A7] AA 7 3
Z(Special Conditions: Electric Engine Airworthiness Standards)%
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NASAE 2N &5 7% 7Bde] shyz wi7lted stojBg|E 7]
TFAEQ 7jes 1=l AFS F4 Foln, YPEH vEy A
% ZZAHE (Electronic Powertrain Flight Demonstration, ©|3} EPFD)
£ SOl 2035974 FF& A7l A 71=(Blectric Aircraft
Propulsion)& $-9A2] §&A o] A&st= A& F#= sl ot
olo] 20211 NASAE: EPFD Z=2AEE 22517 93] GE Aviationd}
MagniXol|Al 27 $1.799 g, $7H49R g9 o4k APshtar
ST GRS} MagniXis SFOR 5T BAPS T AA/EIAE 3y
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TH 168. NASAY ¥37| H5% Hi: 2035HNXI skl | 7% JlE X  #7
|

GREATLY REDUCED TECHNOLOGY NEEDS ENABLE

GOAL:
2035 EAP EIS
for Single Aisle
Fuselage: Hybrid Wing Body Fuselage: Tube and Wing o
Propulsion: Fully distributed Propulsion: Partially distributed R
Power Distrbution: SOMW, Power Distribution: 3MW, 1,200V, Activities:
Superconducting, 7500V, FLIGHT not flight critical 2025 RJ or SA X-Plane
CRITICAL Power Source: Turbo generators Enabling R&D
Power Source: Turbo generators Infrastructure: Same air traffic, 9
Infrastructure: Same air traffic ﬂl!’pOﬂS
N3-X STARC-ABL

X2 : NASA Glenn Research Center, A1%8EH 2|AMX[ME]
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5 sl =
Algel 20| HHHH VTOL 414 Al 37t
IS =01 HHYH, g Wy, Higg 5 83 A7] BAF FAXAEL Air Mobility
A ARIEO| Xt
A i AR AT ARSI 718 fQofeh B ARlol A Wels|g
AR} WM&7] 7jeL w2 7le AHOoR Agelsitt 18U EVE
2ithe] ¥gk= GM, Ford & A& &2 dAlSo] AJulsl & AsAt A
ol Tesla® TFE 3 A GAIES tiA B4t
HRIO! 0] Hi, 4]l A o|=57|Q) AelFE AFlA ERl XII} XA LAY
i & 5US RER HYSHE 7)0] Ak A 41910 Y, W&71gt
c 2 1A QY Aolgdnh. 2 wiERle 5 REE JeR @
e~VTOLOJA = A2 AY t2o] HLEH, oo A dAENE &
Ato] Q= AlYo® FASIT
CH 175. 3R e-VTOL M0 4% (20224 88 JIZ)
(SH2l: o)
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A2 AASH 2MAME]
CH176. AAM Q¥d gF TH177. AAM SE YEH
. Firm orders 7IEf
Fllggggours 644 2,602 ol% 3501
Options Daelgl
1870 Zai=
150 HIRILAS
306
ol
1,060
Non-férorg;)rders T;l; Eié?(;g' %I;Lia
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CH 178. 7R N8 AMM AlR] X 812 (20224 88 JIF)

- AAAAL A AF=E - " 3
of 2 = Al Eaie Al
EM 2| =7t =g wg AR @ $) 85 T S [l 9y 71|
Joby Aviation g . . Vectored . )
(NYSE: JOBY) = 2024 2018 8.7 18.4 Air Taxi Thrust Electric Piloted
2021 . .
2024/ . . Multicopter  / - . VoloCity /
Lol
Volocopter =2 2026 /2022 84 58 Air Taxi Lift + Cruise Electric  Piloted VoloConnect
. Cargo, : " . . Alia S250c /
Beta Technologies  0|= 2024 2020 8 8.0 Air Taxi Lift + Cruise Electric  Piloted S250
Eve Holding salx ) ) ; ) . .
(NYSE: EVEX) & 2026 2022 77 36 Air Taxi Lift + Cruise Electric Piloted Eve
. Regional
Lilium =o| ' Vectored . .
(NASDAQ:LILM) =2 2025 = 7.7 9.4 Cgrgo, Thrust Electric Piloted Jet
Biz Av
Wisk o|= 2018 75 78 Air Taxi Lift + Cruise Electric ~ Autonomous Cora
Archer . q Vectored . .
(NYSE: ACHR) o|= 2025 2021 74 86 Air Taxi Thrust Electric Piloted Maker
2018 ) . .
Ehang = Air Taxi, Multicopter  / . EH-216S  /
(NASDAQ: EH) =3 2022/ - /2021 74 13 Tourism Lift + Cruise Electric ~ Autonomous VT-30
Elroy Air o|= 2023 2022 74 05 Cargo Lift + Cruise Hybrid Autonomous Chaparral C1
Kitty Hawk o|= 2018 7.3 AR Air Taxi ¥§$§{ed Electric ~ Autonomous  Heaviside
J|od
Pipistrel (Textron)  0|= 2023 2022 7.2 6‘: Cargo Lift + Cruise Hybrid Autonomous Nuuva V300
T
Vertical Air Taxi,
Aerospace A= 2025 2022 72 34 Cargo, ¥§$§{ed Electric  Piloted VX4
(NYSE: EVTL) EMS
EMS .
J|od )
Airbus mZ2tA 2025 2023 7 ,‘:’ Tourism, Multicopter Electric Piloted Clgzadliang
| " 7 NextGen
Air Taxi
S 71 ) ) Vectored ) .
i o _ -
Supernal (8iCHAh)  o|= 2028 2023 7 539 Air Taxi Thrust Electric ~ Piloted S-Al
Overair o2 2026 2023 62 17 Air Taxi ¥§$‘S’[9d Electic  Piloted Butterfly
71 Air Taxi . . ) )
[=]
Honda Motor A2 2030 2023 6 =9 Regional Lift + Cruise Hybrid Piloted
eAviation 71 S Vectored ) i
(Textron) o|= 2030 - 5.9 s3 Air Taxi Thrust Electric  Piloted Nexus
Regional,
Eviation o|= 2025 2022 59 20 Cargo, Conventional Electric  Piloted Alice
Biz Av
REGENT olZ 2025 2023 59 03 Regional G‘f‘tgme”‘e" Electric  Piloted Viceroy
Auto Flight e 2025 2022 58 20 Air Taxi Lift + Cruise Electric  Piloted Prosperity |
Ascendance Flight 5, . Regional, . ) . .
Technologies ZEA 2025 2023 54 01 Cargo Lift + Cruise Hybrid Piloted Atea
EMS Vectored . .
AQO| A 1
Dufour Aerospace ~ 2%1A 2026 2022 52 01 Regional Thrust Hybrid Piloted Aero3
Cargo, Augmented . .
Electra o|= 2027 2022 52 05 il (L Hybrid Piloted
Jaunt Air Mobility o|= 2026 2023 44  0.03 Air Taxi Lift + Cruise Electric  Piloted Journey
7|ef
Volkswagen 5o 2022 34 _%: Air Taxi Lift + Cruise Electric  Autonomous V.MO
=
RIZ : SMG, AYSH 2IMAIES
Al
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2019 Fthal= UAM ARIE-E A1ASHL NASA S41 A9 ¥hAE &
APgoR JUsh UAM AQlol 24407 A3t 22 3 109,
Al FALE A BEolod Aol Fe dXuke] B & v
oA AR F AEAL H|Fo] uldl= 50% $ELE Ak, St
717} 30%, 230] 20%F XAI5HA 2 RolzaL ¥l v §ick

o]% CES 2020914 Etizts A2 vl 22lg] H|F 2R Urban Air
Mobility (UAM)E AX|3it}, UAME PAV(Personal Air Vehicle),
PBV(Personal Built Vehicle), PAV OJ2%5 93t Hub® FAE ] Q)
| %8 vIsA PAVE Soll AR} shes dEskal, WEE AHlA
A} PBVE ol WollA AR Algs ddshs e Afu|2olt)
oJMH sheat W& ddste RPE hde 71E AR AQAt/wjd
A Bo]\} Smart Mobility Device®} Smart Mobility ServiceE 2T A}
o FEE WS B T4 34 AY 2025 Ak QA
ke wpolsltt

CES 2020014 A7} 372 UAME 3719 o2 450 et
1% A2 E-vtol 714 S-Alo]th S-AlZ 37| 4 7NE 20|25
712 F 590l §ed o on, =AW F2 Hub 714 ole& H9%
. UAM Z7]olls mpdsio] 2Fste Aol At 5 2 Ahaw]d 7
TS FRE oty SAlA F2 HUBZS o2 PBVZ} HSi,
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20229 19, FYIEL 7|12 UAM AGE 2A48 33 =l
RAMS X35 AAM(Adavanced Air Mobility) 22 ANt AAM Af

Ao Aee Hside A, AlFAET Heol A4, 28a 92 He

Ko] WHolt), 35S L e-VIOLO] HEAZES 73 % 9lrkw 5
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PBVE HIA WY A7|AF2 AREARS] HAof| WA ZFA47} dmof| A X[
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e VTOLS} §4F9] PBVE HubdllA] AT} Hub 2450+ PAV o]
30| fJAs 150l= PBVZ} 5749 Al 9] o5& weth oAt
= U ZA] A9 HubE H¥jX)3) UAM-PBV-Hub 2{2]E| AejAE
5 A”oleta YT

CES 202004 &)z} UAM A S w#3Y UberZ} Air Taxi
AFIEL Uber ElevateS 20204 12€0f Joby Aviationd] wjZtel= 5 A
T7HA AAM ARollA] Zpdo] §igIE Z2 ofY it CES 20200014 ¥
o ARES] AMM FARRLE AASE A)7)7] 915F Agde] FAde] X1 &
ol Aoz Tk} oA Auial= 20209 1o AYFY UAM 2l
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Hyundai’s Smart Mobility Solution
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%R;;sgﬁﬁ Royce®} =AAAHE 7t Hoke A Asty 20254714 vjElg] 27 A
EP Systems® UAM 2ES FE ‘ﬂ?o}ﬂi stk EW QX Rope] SRW ARFARI
HHHE]’*Slizamni} ix'ﬁl Rolls—Roycest= E-vtol AFY 58 3= %’4‘5]1 20199 Siemens? &

T & A7) FAX 2" (eAircraft) AFPRE QI4EH v Qi)

I} 183} Rolls—Roycest 57) AT BXS sl e 73}
T Ao gHA Yok FHE ol A ARAAZIRE A7) 2 AL
S e Ao A APFS dET] JEFOA “BAROIA
o] P AT AAE 8l 74 R A7) 24 AL HEE 714G
SHA AL 7|mA AR WEn) o9k tEo] Supernals T
7] ¥lelg] A% AA|Q] Electric Power systems@tE © QFA3ILL 7pHE-

e—VTOL HjEj2|E /dsla Aikste Fohe WU

TH 181. BAZ0|AQL #IHE FTIAAH JHL 2{EHOF TH 182, Electric Power Systemat HiEl2] 2o}

PN = [0 o%; 2IM%|MIE] X2 : Electric Power Systems, AHEH 2|MX[ME]
CH 183. #HA(HUXN2 VTOL JIHl il 244 CH 184. HUXIIEA AAM &l Supernal
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KPMGY| w2d 229 28 AMM Thj AR 2025415 2040417}
Al CAGR +40% Z7Fste] @ 2,59+ oF $500% @] #12 AZoE A
A3 Aot AhAI1FO] AAM AR JA| AFoIA UAE =57
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oAl 1gol w2 59 AEAF WY/ T Y e
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TH 185. DM o4 2l

Y2 aq 2mYs A HS

(Mission
Requirements)

= - 7|2 24 TIUFH 2o M
e85 dd (Prelimina (Computational Flow
(Wind Tunnel Testing) . v p .
Design) Simulation)
M A W HE
CAD/CAM (Detailed Design &
Manufacturing)

B Al
(Flight Testing)

I

*cw

W 24

Perf &
(Conceptual Design) (Performance

Cost Goals)

TLRH 2o AN
(Computational Flow
Simulation)

(Production)

X2 : elnfochips, AHESH 2|MRIME]
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AT LiE
2019.09 UAM APAE &AM & NASA E41 AT HIALE BALEC 2 Al
2019.10 M =AM B35 “olzfoll= XSAH ALELl 50%, E2HATE 30%, 2X0| 20%E A~
2020 ol=of UAM =2itdel Mg
2020.01 CES 2020 0lM UAM ZZE E}Q 'S-A1'Z} UAM At HI™ 374
2021.02 Scaled Composites, Opener £4l Ben Daichun & CTO 2 H¢l
2021.09 A= AELER Urban-Air port 2F M M[AH ol 65702 UAM ZEE A& s7[2 &
2021.11 ol= UAM =3 #el AlE S '#1 Y (Spuernal)'2 &4
2022.01 UAM Al EE AAM 25 (Advanced Air Mobility) 2 244t & RAM 77X ZZsh= H|H
2022.01 HHYE =2 AELEQ Urban-Air port ol X[2 £X} (2 o|37H)
2022.05 AAM =2 Zgtsh ojef Zz2|E| Fofo| 8.9 =S FALE AHolztn YxE
2022.05 A1 Regional Air Mobility 7|2l Project N(F=2= AZNMX|IEE) S7H
2022.07 FHE, A= e A ofof4 FA & VTOL ZIA W& AM 29 ZY
EAR0[AL 25 ANX| FAABRMKX| FE A|AED HiE{2] £ A|AH F& AT
2022.07 | Ny eioajer A2
2022.07 ZHA Safran Tk AMM ZIHoll EEE FA A|AES 35 Vst HF gk AHA
2022.07 HiEf2] M= Electric Power System Tt AMM Z|&| HHE{2] ZS7HL AT ok =&
K= AMAZH 2| x|MIE]
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Honda
et Ert 2ol 2ok wjd] A9 RSk 53do] A 2015 12
¥, Honda: 7915 B|ZYA AE7| TufE 7JA3ch 19861 Honda
R&D Fundamental Research Centers A 2440 = 3h37] 7Y
W 97 A 29Tl A7) Aol WL o Aol
Honda, 20158sE e o) MZUA AE|oke i) Honda Jett BE7] 2 W) S
Hl Honda Business 20| (OTWEM:Over—The-Wing-Engine Mount %)) GEfte} 3% 7

Jet HiH JHAl
© W8l HF Ao gEa olAe gk Ao| EXolrt EAMSEZ AR

7|49 OTWEM WA AAZ Qs Honda Jeto] AW 3t 55 %A
299l Embraer Phenom 100, Cessna M2RtT} Horn X3 &£Ek
420kt(778km/h) 2 ©f W23 8% 10%7}% FHojuth

2015~2021 20154 2tjE A|ZICE Hondat 2021417FA| Honda Jet 209ThE Q1%

4 2000 2= 3t 549 A< “Small Jet Category’ £oF A& 1915 A5k Qlc} o,
oAl Fols A= Hata Qltk AYAAT) FY2016 7109 oA

Small Business Jet FY2021 3379 714 £0]57 o 32 GAS oAM= 14 2

NE 52 9% 19 8

7t B4 9 400) £ T FolLlor ¥ Ao ekl

Business ¢417] A Foll 7% Q5 B, 2L A7) A, {4
A AEo] Qlth= Ak Honda®] A olch Honda: b= A4 3
%o 2HE] HACI(Honda Jet Aircraft Company)+ %3l 539! 1:}0]0}
BE 5399 AMT(Aviation Maintenance Technician)S $AYSIH o3
7] 7] [Epol = a5 Aol Slae HoFd

TH 189. Honda 54 ¢1& Small Jet Category 194 TH190. Honda &2 B2 At 0|
(cH) e (et
HondaJet 91T emm@um 0l E(2) ($)
60 3
-300
40 2
20 . 600 Honda 83 £5 eiei&ix}
-900
0 0 =1 5 S 3 I I N
s § 3 8 3 § &8 § & &8 &8 & & ¥§
I I b I b & < by a T ) T T &
A2 GAMA, AGEA 2IMXIME / iE2 AHSH 58 A2 : Honda, AIGEA 2IMx|IME
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U3 Bol AU US YA M AV AL ool w
e A U gEoRyY ol AL BEE A= 0 B AY
A9 o g

Business Jet AAH/TOE E3)] FAA Q=S FE3)E v} 9)= Honda9]
ok o A QA tiy] ApESkE Foltt o|A® e AR
3L Ao A& £0& Honda: Honda Jet 7] UAM/RAM AR
A 40T B8 Ao HAT,

20219 9¥ Honda: &3 g 71& 7fuk wWBEAS whasin 718 H4
7leg By 2EERE ) F48 Aoleta WE 71 i A

53, AR5y 9 2R 714S BRelo] §-o)-3 wuE HopE 37
9, 4393} 92 Qdolow Hrfale Ao] Baolt)

Honda+ e—VTOLY] Gas Turbine Hybrid Power System< Z-83}¢]
EA 2 FF o150 82 £ RAM AR AFE oz AR )

ZUA 87 W 7leE A 28 4 e o] RAMS AlEgH
HjF o= Holth =4l W o]gRt o 71 A Y H|F so] e
Inter—City, RAMO|AE Honda Jet& £23F a/v]3 7]&o] 2hHs}
Qel0] 2 % 917] ol

TH 191, J| BR 50 NSXHES 20 JIES e-VTOLO X8 ™

HONDA

Hybrid eVTOL aircraft that leverages Honda core teamologies

Fadoral Aviation  Certification
Aircraft Adminisiration  Experience
HondaJet

Aerodynamics

%
- . et Engine ) Noise &Vibration
% g;:z'faurbme Engine  Turbine . Light Weight
Z -
R

160IOULPR YEDIIV.

Technology w Structure
Manufacturing
F1Race

/f«: 2N
Racing Car ‘h‘, High speed generators
by~

eVTOL Airframe

saibojoupa
UORENAI9/PUAKH

Motor

Electic Vehicle

Hybrid Cars 1] Sustainable Fuel % e
) ’;"-‘_
! . w Generator/ @ Battery/PCU 6

Gas Turbine
Hybrid Power Unit

Autonomous
, Driving Cars
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TH 192. M4H Business Jet ARE TH 193. A8 HIZLUA A HMRE 1949 Honda Jet

Bombardier = Gulfstream ® Honda ~ Textron = 7|E}

S

A

7’

50%

25%

0%

A2 1 GAMA, MY 2lMA|E A2 :Honda, MYSH 2IMAKIE
TH 194. Honda Jet Lig TH 195. Hondalt JHig 52! e-VTOL JHI JHEE
== :

Honda eVTOLDIE

BRI, : " .

. £LDIRIA, : —
X2 : Honda, AISEA 2MAME ‘ X2 : Honda, AIREH 2IMRIMIE
TH 196. Honda Jet ‘&t 2191 TH 197. HondaJt Ji& &01 e-VTOL JIH|

AHZ :Honda, AHEH 2IMAMIE AHZ 1 Honda, MEEd 2IMAIMIE
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Lilium (DENSO + Honeywell)

DENSO2| T, @3], 202141, Toyota Ats}e] &3t HE4| Denso?t Honeywell Aerospace

SCUTHIRE (o3} Honeywell)® A7} BT ASH9} L Hof 7148 Falalol
Honeywel |9 ) . _ o - N .

STIEE )& A F 2EEE 7)Y FRAE sk vkl ErElh

el Honeywell®] 33 5% 7]&1} Denso?] X AF e Qg 9 kAt

Ves ZEote] A8 9 iRE 7IAIE 913 A7) RBE F A7) XA A

S N Foldt

DENSO;* 0|3 DENSOX Air Mobilityol] Y HEjQ} QIHEE waxdict 2749

Honeywell - - .
)| AR ARIS LS} 2709 QHEL HE FEHE FHE WALE JedE Ao
Liliumoil 28 m, olo He] HESt 17h9] QIHE7F 1 Y ZEHy= AEd 5
=]

il ¢t Honda®t Honmeywello] 7B Q1 7] FRALH

(Electric Power Unit)& Lilium®] e—VTOLo| Exj= oA o]t}

Liliume> 2015\ AHEo] nj= Z2TE AJFoR 8 tizAlg Q)
A48 e ool HE ARIS 231 59 5 B-VTOL Aol
Lilium& DEVT 7]<(Ducted Electric Vectored Thrust)S 7|Wto2 F
o} F=ol 3074e] 4 A7) FADERE TET 7215 RAM B-
vtole 71 Fol, g5 16915 VTOL /1Y 7Fs/d = AIARRH Bf qltt,

74 VIOL gAE°] YHWFH 92 Open Propellers W& Eis A &
2] Lliliumo| DEVT W45 ©gk Ao] E44IH] Liliume 253} %150
A, @7 4 (blade loss)E AAY 4= glof FAEE FAIE & 9
ohal ¢t} =& DEVT WAl 02+ e-VTOLY| HQSH 553 45 ¢

) ofete Releke ¥4 AZE gt

TH 198. DENSO2 Honeywell® E-VTOL EPU TH 199. LiliumQl EliE Denso9 2H

Electric Propulsion Unit for Electric Aircraft

ST

DENSO /

A2 : DENSO, AMHEA 2|Mx|IME

A=

:DENSO, AMHZH 2|MAIE
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TH 200. Lilium S=Xt 01

(EFS): 4Bt 9 2)

N

-200
-300 LR ESPN
-400
-500

2019 2020

A= - Lium, AGEH 2IMX|MHE

98« AFTH

Liliumo] 7§14 %91 Lilium Je?} Honeywello] 7j5ket 7|
£ 94T oy og n|%2 25kW/kgRe] A7| HEE BEREZ 5

A 2H- HE sl gAE 72709 sto]-yA o=, so]-AleE
= #Eol2 HEHe RERREH W75 3 "o duA dEs
330Wh/kg oA, 49 Ao)Z(Cycle life)2 800 Ao|F oJArS Ex

st 9l

LUy
()
2
=
g
<

=99 2§ o] Hlgg] UA Customeells?} Liliumol| £ Fej9
2 5ol viElg A& FFoH, oyA Yt 330Wh/kg~350Wh/kg,
80% FH71A] 158 100%71A) & 30% 54 $L8 X S},

UAM Htje 35408 RAM A HEE Sk Liliumol| A HiE
oz W= it HEo] A7|ake} nR7IA R e~ VTOLO|A & HjE} ]
I §FEE W= Aol FAofh

20224 29 Lilium® A|AIZ 7|79] wjelg] BE 5497 ool &
Sxo] Soj7kal, o2 sl 7|A7} HaE, AlY v]gfo] Ad7x
7b i vE lok Lilium®] CFO& HiEE] o 25 7FsAls ¢

LY
Zojela WO 2023dNE XN FEL WER nA0EY

A A g (Pre—delivery payment) S W& Zojgtal GETH

TH 201. Lilium S50t 30|

(EFel: et R 2)
160
120

80

40

0
2021 1H22 2019 2020 2021 1H22

A= Lium, AEEH 2|Mx[HE]
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EH 202. Lilium9 £8 B8t (MJI12H: DENSO & Honeywell, UiEg2l: Customecells, B4 8RQ: TORAY S)

Aircraft Honeywell A\ AciTurRi Expliseat “TORAY” -AERNNOVA
industria]iz aﬁon Screens, computers, Frame Seats Carbon fibre body Flaps

speed sensores and wings
on track . : :

Landing gear, Interior, interior Energy Cells
wheels and struts lights and fioor management system for batteries

@ rcror  DIEHL  Asmomcs  (€)cusomceus  Honmeywell DENSO

E-motor for the engine

RER : Lilium, AEZA 2IME|HE

TH 203. Lilium Jet & TH 204. Lilium Jet L%

wsaaaas

K2 Lium, AESH 2|MAAHE A= Lium, NEZH 2|MR|HE]
T8 205. HiE2| P=at DEVT B X TH 206. Ducted Electric Vectored Thrust F2IH|

Designed for highest g e
safety standards

de lo:
1x 107 failure probability, fike Airbus blace los!

point of failure

and redundant computers

AMAZSH 2|MX|MIE]

A2 Lilum, AEEA 2IMAHE / RK& : Liium,

=
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GM

AA 2Ah A 7]7F 59t Grumman TBF/TBM Avenger 27| FM-2
Wildcat 55 =holAlA 4Rk vl Qe GME Z1§QF e-VTOLO] thsfiAl
S g 9 o ) SHE Pug nolx gyt

a8t} 20209 99, GMY CEO Mary Barra: &% 2dlglg] 5 EV ¢
O RopllAz GMY mjgf A 71371 91 Aol g Agos
Air Mobility AH A& 715 AAFSH v} Qi o9} & GMo] tf®
UE G 2 GMo] F0)E 23 AANT e Holekw A
o AR AR T ARG Aol fiddEolE BAl GMe] ke A
5497 353 vt qltt,

o]& oF 47§€o] At CES 202194 GM2 Cadillac BEHE=ES g3t
24 o35 243 2¥ee A4 A E-VIOL) FAL. oME 47)
o me ZERR Ay} A% 55 tlA@km/h)E B4 U] £ AHE
HgeRe A & sHo wejsha ok Agdc 2R 7)
A 241 2 A N S B SR Cadillae BRES T4

sto] 2Ae] 3 wlEE A AET QAE Aas Bl Aol

CES 2021 °]% GM> oFA7}4] e=VTOL Afdoll tisf M= A2 &
g5]Z) okar Qlet tigh AthAk 1, Honda, Volkswagen 5 A4 &
=°| VIOL ARQdoll HIAFE 71stal 9l ¥ ool thgh GMe) of-g A=k
g A7 et 9 Aol

TH 207. GMO| #204H TBM-3E k&) EH 208. GM Cruise? e-VTOL 24l
3 -

General Motors TBM-3E Avenger 6_

u.
MARINE CORPS.

Rz : Wardrawings, A1SZA 2|Mx|HE] / Az 1 GM, MYEH 2IMAE
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Volkswagen

20219 29, Volkswagend F3o|A] VTOL A2 RAjo] 28 Ao|at
11 9he]m, e~VTOL 3y ZREE]7} 3% Volkswagen®] AT 2R
2E] A= wopt & & Aol B, 5 2A= FF Air Taxi 59
8 7S 72 o]&E719 A} tEe] g Al s AT
3H Aol9lom Volkswagene %= Air Mobility A A&AJo] At
ek Aog WOl

oF uhdo] A\t 2022 79, Volkswagen China= e—VTOL ZA] 7|4
V.MOZ 703t} Flying Tigerghs WHS 7k V.MOE Zo] 11.2m,
UH] 10,6m2] e-VTOL 7|2 4] o]&=S 913 871] =Ejel 43
HIS 913 27)0) 2= S gAIskal e Lift & Cruise *A19] e-

VTOL 7|Ao|ct,

A V.MOE TEH R 49 IS HAL Ao 200km A WS
S32 Y Folth. VW Chinax 202207 4= A9 Au3E A8}
o 7IAle) A AL ol Aed IAE 20239 W] St
S HAET AFolRtal

TH 209. VWY e-VTOL MHIE V.MO TH 210. VWS eVTOL V.MO JHi#

K2 : Vokswagen, AASH 2|MRIMHE /

X2 : Volkswagen, AABESH 2|MR[ME]
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Stellantis & Archer

20214 19, FCA(H Stellantis)= W= e—~VTOLYA| Archer®} ¥
WIEFYT} ArcherE 4914 e-VTOL 7|A1S 7Hds) a3 2]
A= dA= 20219 EAE 7AHS Teky, H& AMIZIAA
Aol BAE 3 mulelES A6k 9k

off N o

k&

Archer7} 7P 51 e~VTOL 7|4l %715 &8sl to] S-S
31 97kmE B|3Y 7F55hH, Archer CEO= 47 4+ A tj9] 7|A1&
ARE Algolgtar 8Fsl Bb Qlth Archer®] F8 A ExAp

Stellantist R-G3F 52 39U 38 A=, NVH 5 AU oE 7]
2golo] e-VTOLs A 8|S 470l 7]of2t Aol

ox I

2

>

%, Stellantis7} AJ4F F2&, ArhcerZ} 7|4 7, ARl 55 F=8}
nq e 7IAHE Z8s =AY UAM o9 2RE)E] Archer UAMY}
United@33 22 U FFAEMA E-VIOL 7|AE a3k
Archer DirectE FX1% Agolc}

TH 211. Archer® E-VTOL

0 EMISSIONS

o St a4

A& : Archer, A1GZH 2IMZIME / X2 : Archer, AAUSH 2|AMRIMIE]

CH 213. Arhcer? HIXLUA ZEY (222 JIE)

2021 2022 2023 2024

. o et o
v TV Fon T aveTIe e e

....... FAA MANUFACTURING AIRLIN
TECHNOLOGY cennrication MILESTONE OPERATIONS
MILESTONE MILESTONE MILESTONE

A2 : Ahcer, AlGS 3 2IMZ|MIE]
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Toyota & Joby

Toyotar Joby®} 4¢1% Air Taxi 12 §I3 2|2 Yo} 3=
Folth Jobye A 7lw dkslef Qs T Ve S, 18

Aot FHoll #¥= S50 Evtol ARl FA8kaL Qo

94 Jobys A AR 59148 e 2E| AA) SAS Amelu} 9l
o] wiElelz) vel Wl ool BAElo] Qlow, 7o) QEE Es
6719 47152648 Alollol VL] Jobyis oIl efZish e /)

FA AT Bok 1eS ARl Sl AUjHOE )% £50] 4
9 oz Bolk ArxA 73 HollAk 50| HIFLYS <145}
et

Pkt 9

A S LAY BRI Toroes) 5 o4
t}. 2020%, Toyotat= Joby Aviationd} H2& 2 &
2TH(Air transportation)?] Toyota®] A7|A ¢l E3etar vl vl 9}
t}. Toyotax $3.94% ©2S Jobyoll SAISHH 2t} €} £} H
on oJAE Alfiste] Mol AFAor YT A HEH o=
o T FAE Wol A BY % U A w5k Jobye] VIOL
7|4 AYAbell 711k Aojetal Tt

of %02

20224 59, Jobyt ul= AW 4A (FAA)ZHE Evtols 83l Air
Taxigs 7JA|& 4 9= Part 135 Air Carrier Certificates 3t} o]
23t QIS e 7153kl Sl Jobyw Fud AZESO] dlyA|of
g A AvionyxE Ql43h7|: itk A Joby: ZHE]3EUo} Marina
oﬂ E-vtol AHA]— _w_xl- 7431_% ]3]. ol

TH 214. Joby9 E-VTOL JIAl TH 215. Joby?l EXHH| IE Toyota

O TOYOTAND Joby

A= : Joby, ABEH 2MRME A= : Toyota, ABEEA 2|MRIME
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TH 216. Joby 202614 HIZLIA P& SH
Revenue Drivers Cost Drivers
24 Miles Avg Flight Length ~22¢ Pilot
~19¢ Maintenance cost fincluding
~165 mph Cruising Speed fabor)
~ Skyport Support & Landing
11¢ Fees
2.3 Passengers Avg Load Factor
~ Battery & Charging
13c (~30 kWh/Trip, 1Y Replacement)
~6 Minutes Turnaround Time
~9¢ Aircraft & Insurance
$3.00 Price / Seat Mile ~12¢ Other expenses
Revenue per Available Seat Mile Cost per Available Seat Mile
$1.73 $0.86
A2 : Joby, AIBSH 2|Mx|ME
TH 217. Uber ElevateE 228t Joby TH 218. JobyQ R MEH &l
b/ Uber
+ ot
Joby Elevate ) R
Joby Acquired Uber Elevate in Jar 21
De-risk go-t
Go To Market & Ops. Manufacturing
Uber ANAK sK%.cco PTOYOTA
s 2 ‘“TORAY”
\‘_’/ @ Toray Advanced Composites
s, ain FORCE GARMII:I
AHZ :Joby, LIEEH 2IMZIME AHZ @ Joby, AIBEH 2IM|ME
TH 219. Joby2 BXXt 0| TH 220. Joby -] 30|
(Ehel: et =2) (Shel: siak eta)
0 250
-50 200 R&D
-100
150
-150
100
2007wy
-250 >0
-300 0
2020 2021 1H22 2020 2021 1H22
AI2 :Joby, IHFEH 2IMZIME] AIZ @ Joby, IBSH 2|Mx|ME]
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2023~2029
YBIUS Aot MY Jl=
ot

2030~2035
UAM &%

20354 012
UAM Uiz SH

QaILIZI| UAM T2
A1 MFI=0)
60%~70% 4%

FRQUAMIIZ &
X1 Mz
Jl& ZAPt

JhE M2 20t
UAM 91z}
(79% 47F)

f2jLizte] UAM 7|8 &

SPURR: UAM 4112 e wjelz 4eb] 913 am elel 71%
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& 0] Seluet UAM 7% 2ERe] B3|,
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2 255 157 M =710 S5, ST K-UAM 7|& ==
=9 U] UAM 7j& 32 o 3 AX=9] 60%~70% 5
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71&L 67.2% HA 7|aL 63%, AH|A BoF 7|&L 58 9% 14 A
A 7|&g BHE £ Qe £F o= o|24] B3 Hog mrph=r} A
H}qui Sejyete] UAM 7]e2 A%l 47125 H9 7]s o] e 9
AAIQ} d35HReverse engineering) S ol AAA AL 7|&0] 7155
Aol

A Seleb} Besta gt 39 UAM 71¢ 3 A0 AR 3719 7]
A7t 7V A Boke UAM Slzebolth §elufelo] UAM glze}
e Ha A J1% ] 19% $0E 9 X 7)$S B
e FE(102~90%) 22 F7Hal glio) fute] F2 UAM 7]
& 3 7 25 RopIA vt BU el 24 U, $/8F B B
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TH 221, 1 4% )t OHl LRl FQ UAM JIg (A1 421 )t 100% JIE)

90%
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TH 222. LR FR )10 F8 UAM Jl= 20k FXt (24)

22 FFof o|= EU A= =
I\ ™M= -3 -2.1 -0.5 -0.3
£ 58 A2H 1.4 0.8 0 *0.3
I|H -2 =
T|H-HI| R A AE -2.8 -2 -0.2 *0.2
oIS -AlEHE I} =2.5 -2.1 * 0.1 *0.4
UAM 5%t wEatz| -3.6 -3.2 -0.8 -1
-S|
UAM CNSi(S2l, et ZHA| 3 H) -3.1 -2.3 -0.5 -0.8
HEIZE 35 32 23 A|2H -2.2 -0.9 *0.8 -0.6
elza} HE|ZE HZEMH| A[AH] -1.4 -0.3 *1.3 0
S35 £A -0.6 *0.4 *1.8 *0.5
2528 Al2g 2.4 -15 0.1 -0.5
Mula | 2Emm +mEM 2 @% A" | 25 1.4 0.1 ~0.4
XA A -1.9 -1.7 -0.1 -0.2
Atg 1| -1.8 -0.8 *0.7 *0.6
SNPIPS
JIMESEES HE -2.6 =2, 4l *0.2 *0.8
A= K-UAM 7|2 2EY, MAZA 2IMRIME / 2= fELREPE UM e 2oF 3= f2L2Pt HIHA s 2ot
CH 223. £ =) UAM JIH i D1 4 TH 224, SEILUZO| Sy HEE Kt T
o wIET ooy mSEAT
150 40% 100%
° UAMAIE TlY elE
30% 75%
100
20% 50%
50
° 10% 25%
° O (o] o
0 0%
i i ol <l b i 0% -, N - )
=) 30 ur o oll ol 7| 2E ahall/ ol=a} SETES EFSPIE]
Hl nE e
A2 - HdE, NHESH 2|MRME A2 K-UAM 7|2 2EW AMAZA 2|MX|HE
TH 225. M7 =)t JI& UiH| =W UAM JIE & CH 226. 8 FT JI& A2 Gkt
100% 5000 B3 271 7|5 42 o
2alLal UAM 712 25
4,000
80%
3,000
2,000
60%
1,000
40% 0 - -
eEel JIMRE WAOlE  ®Y Mslx T gE, weE o ERs e
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TH 227. P ToUZuS O AL

RSAH/EE A

(B I-9) =2 TUSZUE DAL

- s ] 18 REWD)
£7|(2025'4~) AE71(203018~) 4%71(2035H~)
AsUE +F On Board Off Board Autonomous
(ZEMN 28) (ZEA ©S) (HE=E) (RrEH|E)
zaxy 4 4 4 5
IH-e= TESE 160kmn/h(80kts) 240km/h{130kts) 300km/h(161kts)
(Ehd71&) 74| 100km(B2miles) 200km(124miles) | 300km(186miles)
PSIHE;IE%}?-SE% 300Wh/kg, 130KWh | 450Wh/kg, 270kWh | 680Wh/kg, 500KWh
28(IH) 150m0lq 70dBA | 150mOlM 650BA |  150mOIM 60dBA

X2 K-UAM 7|5 2=Y, AAZH 2|MAIME

TH 228. 8 SJIE UAM FX 3ig
A H AE AT A EHBINF) AlEHAMHE MARE
PR SRS &
+® ShapAlAg 2020
Joby Aviation ﬂﬂ 2024
B— «ityHawk Ww
Liflum Jet 2013 | 2017 | 2019 2024
i I
_ CityAirbus 2015 ! 2019
Volocopter 2011 | 2017 2020 2023
Ehang 2014 I I 2017 I 2018 2024
Xz AYEA

2|AMAIE
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UAM 7|A| & §-4 712 Hl3A] AA|, AL 713 32 71s, 58 4
A28 UAM 713 Al2R Q1 A B71E 913 B 7es Zosi,

ojget 7|14 & T 7Ie FofllA ml=, EU T 1 A7 =71 ] &
guzte] 7lg $E2 67.222 9 AN 71&S 2PE 5 Ye ¥
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& AHH o= 7le A7} 7Fed $F HE(30%~T0%) 2 F7PEAL 9l
o SEuEe] UAM 714 & R 713} nl=3t U9 7)& A3k 29
uje] ol

71 & FF #oF FolA vl=, EU § A= Syt by 7le
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FHE BT 714 = 71 #oR YA FE ofth aal=g 714
A & AFF 71t FESE A 7lsol 28 1A A2 FopollAl 8
Uzt 71 diF] vl= 7lee] o 349, EU 7le°] 2.19 o A Tk

oj2gt 714l F&£ 7le AAE E017] 8l SElUEtE 20259714 AT
40km AH7HA) UAM AMH|IAE 913k H]YA] AA 7S Ao, olg
2030% 80km, 203551 Z|tf 100km7HA] To] £ Al”o|t} o] ¥,
TN, TF 24 5 UAM thEok a4 7les 8 24 A =9
4 YA =5 & AlEEoldshs 7let 3D ZRE B E5A 54 7
=2 T8 YA Al vlE 2R Ve FEOF 32T Aol

TH 229. A1 4% )} U L2t UAM T 88 JIE (211 XI5 100% JIE)
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59% | 106%
28,504 | 29,424
5448 | 5,421
2,047 | 2,049
36,000 | 36,894
2,497 | 2,651
609 | 594
27| 17
2,980 | 3,383
16% | 30%
3% | 19%
27% | 19%
19% | 28%
120% | 179%
10% 4%
32% | 48%
58% | 111%
8.8% | 9.0%
11.2% | 10.9%
6.2% | 5.7%
8.3% | 9.2%

4Q22F
40,204
8,694
21.6%
5,149
12.8%
3,545
8.8%
4,039
2,334
5.8%

30%
47%
17%
132%
327%

33,305
4,979
1,920

40,204
2,893

526
115
3,545

32%
28%
2%
30%

240%
-3%
52%

132%

8.7%
10.6%
6.0%
8.8%

2021A
117,611
21,931
18.6%
15,252
13.0%
6,679
5.7%
7,960
4,942
4.2%

13%
19%
5%
179%
247%

94,143
16,782
6,685
117,611
4,126
2,195
328
6,679

17%
0%
2%

13%

522%
60%
10%

179%

4.4%
13.1%
4.9%
5.7%

ofzt
2022F
143,396
29,809
20.8%
17,972
12.5%
11,837
8.3%
14,537
9,420
6.6%

22%
36%
18%
7%
9%

115,308
20,220
7,868
143,396
9,382
2,277
463
11,837

22%
20%
18%
22%

127%
4%
41%
7%
8.1%
11.3%

5.9%
8.3%

2023F
146,280
30,136
20.6%
18,919
12.9%
11,217
7.7%
13,814
8,951
6.1%

2%
1%
5%
5%
5%

118,691
19,385
8,204
146,280
8,688
2,024
492
11,217

3%
4%
4%
2%

-7%
-11%
6%
-5%
7.3%
10.4%

6.0%
7.7%
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1021A
1,025
417
185
231
608
82
96
187
65
41
59
46

1
32
oM
18%
1%
17%
7%
23%
1%
46%
40%
15%
3%
1%
28%
-3%
2%
18%

4o
2021A
2Q21A 3Q21A
1,010 888
423 364
201 155
222 209
588 524
74 55
98 67
144 165
77 66
43 44
63 56
53 40
3 2
32 30
933 831
43% -11%
12% -11%
-11% -22%
46% 0%
80% -11%
203% -28%
-18% -43%
254% 7%
89% -1%
51% 31%
95% -3%
188% -15%
-27% -57%
74% 2%
38% -9%

Az oAt AGEH 2IMEIME

s

4Q21A
999
443
186
257
556
77
99
139
68
35
56
50

1
30
921
-15%
5%
-9%
2%
-21%
-14%
-31%
—-28%
-12%
4%
-21%
-9%
-75%
-18%
-15%

3. IliXt 12M Forward PER MEXE

12.0x 10.3x
300
8.5x
250 f
6.8x
200 \/\ \N\/\/.\
150 Ir 5.0x
100 \,"/
50
0
19.10 20.10 21.10 22.10

X2 : ValueWise,

oft
o
M

132¢ 4l

AMASH 2| x|MIE]

1Q22F
929
375
162
223
554
83
58
162
74
49
39
45
1
43
845
9%
-10%
-18%
-4%
9%
1%
-40%
-13%
15%
22%
-34%
2%
-35%
36%
-10%

2022F
2Q22F | 3Q22F
981 1,034
438 427
182 162
256 266
543 607
86 85
36 83
169 189
90 78
58 44
5 0
48 58
1 0
49 69
894 948
-3% 16%
4% 17%
-9% 4%
15% 27%
—8% 16%
16% 54%
-63% 24%
17% 14%
17% 20%
37% 2%
-92% | -100%
-10% 44%
-84% -78%
54% 130%
4% 14%

TH4

(M ?_)
300
250
200
150
100
50

0
19.10

4Q22F
1,132
479
200
279
653
96
93
197
89

51
0
53
1
74
1,035
13%
8%
8%
8%
17%
25%
6%
41%
31%
45%
-100%
7%
9%
145%
12%

2021A
3,923
1,647
727
920
2,276
289
361
635
276
162
234
188
8
124
3,634
5%
1%
-8%
10%
7%
9%
-19%
22%
15%
18%
6%
21%
—-47%
7%
4%

izt

2022F
4,076
1,719
695
1,024
2,357
350
270
7
332
202
44
203
3
236
3,726
4%
4%
4%
1%
4%
21%
-25%
13%
20%
25%
-81%
8%
—64%
90%
3%

Bt 12M Forward PBR HHEXIE

~

/

\_.\,/

20.10

NCA

21.10

Atz : ValueWise, AIZZH 2IMxIME]

(ck9y: Hch)

2023F
4,228
1,761
716
1,044
2,467
371
289
738
332
202
0
214
3
318
3,857
4%
2%
3%
2%
5%
6%
7%
3%
0%
0%
-100%
5%
2%
35%
4%

0.9x
0.7x

0.6x
0.5x

0.3x

22.10
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Income Statement Balance Sheet
128 AM(AYY) 2020A  2021A 2022F  2023F  2024F 128 ZM(AYd) 2020A  2021A 2022F  2023F  2024F
&Y 103998 117611 143396 146280 151,899 REAN 51,090 53,313 66,041 75,884 85,144
57+8(%) -1.7 131 21.9 2.0 38 HILHIHAM 9,862 12,796 21,787 30,227 38,172
o &7t 85,516 95680 113587 116144 120,628 W& L IIER A 7,628 7,722 8,724 9,456 9,818
A7HS (%) 82.2 814 79.2 79.4 79.4 T DRHA 11,334 11,646 14,009 14,290 14,839
g0/ 18,482 21,930 29,809 30,136 31,270 H| 7 S A2 88,589 99605 101,123 102,922 104,391
HEZ0|9E(%) 17.8 18.6 20.8 20.6 20.6 YR 34,002 35,543 36,806 37871 38,270
Hojul ek Aelul § 16,087 15,252 17,972 18,919 19,959 SR 5,678 5,847 4,229 3,090 2,287
T 2(%) 155 13.0 125 12.9 131 SRR 22,766 26,275 28,148 30,022 31,895
defolo 2,395 6,679 11,837 11,217 11,312 7|E} 38R 69,665 81,029 81,029 81,029 81,029
E7t8(%) -336 178.9 772 5.2 08 ANEA 209,344 233946 248,193 259,835 270,565
A0l & (%) 23 5.7 83 77 74 rERY 59,460 64,237 66,049 66,296 66,751
EBITDA 6,580 11,235 16,592 15,697 15,625 IR 2 13,781 13,088 13,088 13,088 13,088
EBTDA DI (%) 6.3 9.6 11.6 10.7 10.3 o P27 EFY 19,824 20,213 22,025 22,271 22,726
=38¢9 -142 364 293 122 151 FELTI|RH 16,104 20,579 20,579 20,579 20,579
O| AR 39 44 43 66 87 H &2 73,544 87,094 88,344 89,076 88,540
o3t HE &9 -190 -12 -40 -34 -26 ALRf 48,795 63,459 63,459 63,459 63,459
UECEEY] 322 -387 -160 -236 -254 A7IAY 3 12,727 10,668 11,918 12,650 12,114
FL9A 7Y pEey 162 1,303 2,567 2,711 2,817 J|Et 28U EH 0 0 0 0 0
HOIMAZH AL AL 0l 2,093 7,960 14,537 13,814 14,026 SAEA 133003 151,331 154393 155372 155201
A& ool 4| 8 169 2,266 4,070 3,868 3,927 A FFR 2 69,481 74,986 85,124 94,793 104,593
HESchAg 29 0 0 0 0 0 2= 1,489 1,489 1,489 1,489 1,489
g71&009 1,925 5,693 10,467 9,946 10,099 Yoz 4,190 4,070 4,070 4,070 4,070
Z7+8(%) -39.6 195.7 83.9 5.0 15 J|ELEZO| Y A Y -3410 -1,773 395 2,564 4732
T0[AZ(%) 19 48 73 6.8 6.6 ojaoiz 68,912 73,168 81,137 88,638 96,271
Ao FFR 2 &7]E0lY 1,424 4,942 9,420 8,951 9,089 H] x| f F = x] & 6,860 7,630 8,676 9,671 10,681
Z7+8(%) 522 247.1 90.6 -5.0 15 AEEA 76,341 82,616 93800 104,464 115274
7| EtEZ0[ 9 -1,022 2,168 2,168 2,168 2,168 il 92,724 108,886 110,136 110,868 110,332
EEEE 903 7,861 12,635 12,114 12,267 =il g 75,375 88,897 68,722 60,719 51,934

%) KHFRS 3lA7|ZE HE o2 7| &9 JEld ol /u| 8 =2 Felg

Cashflow Statement Valuation Indicator

128 ZM(Hod) 2020A  2021A 2022F  2023F  2024F 128 ZM(NAY) 2020A  2021A 2022F  2023F  2024F

AUFEORQABHTE R -410 1176 10900 10886 11,066 Per Share (%)

g71&09 1,925 5,693 10,467 9,946 10,099 EPS 5,143 17,846 34,015 32,323 32,819
FRENYU=H LY 16,808 15,778 6,255 5,605 5,363 BPS 257,028 277,875 314481 349395 384,784
FYRMLTIA 2] 2,750 2,938 3,137 3340 3511 DPS 3,000 5,000 5,500 5,500 5,500
PE AP Z| 1,436 1,618 1,618 1,140 803 Multiples (HH)

HYESURANMEAHE -16992  -20,288 -1,795 -863 -555 PER 373 117 48 51 5.0
LEEBEIENES) -131 281 -1,002 732 -362 PBR 07 08 0.6 05 05
Ao (BT -39 177 -2,363 -282 -549 EV/EBITDA 19.6 131 72 72 6.7
MR ESIIFION) 1,639 569 1,813 246 455 Financial Ratio

ERgESoRANHNIEE -9,338 -5,183 -4,658 -4,530 -3,941 128 ZM(AYd) 2020A  2021A 2022F  2023F  2024F
SRR ZA(B7H -366 2,192 694 838 944 HZE(%)

RYRM| L 134 113 100 9% 90 Eps(X| =0l o) B7t8 522%  247.0% 90.6% -5.0% 1.5%
CAPEX -4,688 -4,304 -4500 -4,500 -4,000 EBMDA(L E7| ) 37t8 -11.5% 70.7% 41.7% -5.4% -0.5%
£\ Ao LA (BT 2 293 282 -293 -305 +9/ M (%)

HrgsozolspaEE 11,352 8,792 -689 -1,338 -2576 ROE(=0[Y 7| &) 25% 7.2% 11.9% 10.0% 9.2%

(Z2) 12477 11,524 1,250 732 536 ROE(X| 0] 7| &) 2.0% 6.8% 11.8% 10.0% 9.1%

(#2) 0 0 0 0 0 ROIC 2.6% 10.0% 13.7% 12.7% 12.7%
Ao EHz) 0 0 0 0 0 WACC 4.0% 3.7% 3.5% 3.5% 3.6%
JEFEE -425 500 3,438 3,423 3,395 oMM (%)
g3 &7t 1,180 2,933 8,991 8,441 7,944 S8 1742%  1832%  164.6%  1487%  134.7%
PES:FE 8,682 9,862 12,796 21,787 30,227 Al g e 98.7%  107.6% 73.3% 58.1% 45.1%
7|Y¥3 9862 12796 21,787 30227 38172 R A & 66 219 179 126 114
134« AIF5A



710K000270.KS)

Aol £l =91 oY LIIF o

o

c 2 & 23 2tg a0 ME Y
3Q22 17 & 232 Y (YoY+28%), Fo]e 242U (+81%)
e R I e A

o O3} QIE2} 24016t= &1, ol St F9}
3t Ao W Q= ¥ FiL F7ke} =, S 3 Ea
5ol 39lo] 3Q22 22 &31(CKD A|9)E= YoY+22%, QoQ+1%
7L ol Ex Fbll 4ol 3Qe2 =W kuj wujke
YoY+10%, QoQ+2% 57} (5= A|¢] AZAYA +11%, +2%)

- 95X $hg Hab BEA|0 oA0f Ac) 27| 4F I

ol o[\

T 2719k ool 1H22 A7 GYoloo] Yoy+1 32 Z7hhe
Y 085292 Jlol3t $5% BE whE A48 AY @ )Y
$2 F5(QQ+10%)0] BE FARZFY F7} 21 (eF +279)
9 33)3 s A ) B (VoY -21%) % oFE A,

+ 229 40 £3} 93 EAfelLL ol 7l 7| wEIoE mo
53 23 ealo i AYelw B7sn v)F B0 TR} A
A% A% Eae] WYl 2 W B2 o £ES IR,

JRo® S8l v=, £ 5 F8 A AR 9 3E AY
ojufz Z2Y A UAS59 PER WRoo]AL oF 20%~30%
ooy Aol FAF F71% 22\ PER 3 84 F7HA] s,
T8 w9 $E7h WiFooldol 7] RigH wHE F7} sk AIgHY

A o2 W EAH e BRI} 120,008 §A

ZA7|(128) 2020A 2021A 2022F 2023F 2024F
O EH(A ) 59,168 69,862 87,693 91,401 95,697
At0[(MA) 2,066 5,066 8,783 8,412 8,579
MM & (M) 1,841 6,394 9,900 9,738 9,986
X|ufz=0]2 (&l i) 1,488 4,760 7,326 7,206 7,390
EPS(®) 3,670 11,744 18,073 17,777 18,230
SUE(%) -18.6 220.0 53.9 -1.6 2.6
ROE(%) 5.1 14.7 19.2 16.2 14.6
PER(tH) 17.0 7.0 3.8 3.8 3.7
PBR(tH) 0.8 0.9 0.7 0.6 0.5
EV/EBITDA(tH) 5.2 3.7 1.5 1.3 1.0

NHSA/RE MY

o=~ (-X1)

#x==7110/13) 68,300
ZEZT7H12M) 120,000
Key Data (717 2022, 10. 13)
KOSPI(pt) 2162.87
KOSDAQ(pt) 651.59
U7 2) 5,000
Al7EEAU(A) 276,863
LRH A (HF) 405,363
7 =H3M, ) 1,223,754
ot 2(3M, wekel) 95,703
522 %/ 1/|A 88,100 / 67,400
523 27Beta 1.2
Hi Sl §(22F, %) 5.6
QIR EE(%) 37.2

FEF 2|28(%)

SHARSAL 2/ 521 35.6

=oldg 3t 75

Company Performance

FeASE(%) M M M 12M
Hrj¢E  -16.0 -14.4-12.3-18.9
KOSPIcHE Athr2i5-4.9 -7.9 101 10.4

Company vs KOSPI composite

(&) 7|ot (%)

100,000 Relative to KOSPI 30
25
80,000 20
60,000 15
10
40,000 5
20,000 0
-5
-10

0
21/10  22/02 22/06
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1021A
16,582
2,894
17.5%
1,818
11.0%
1,076
6.5%
1,319
1,035
6.2%
14%
28%
0%
142%
289%
677
361
130
231
315
70
35
84
59
67

12%
20%
1%
26%
5%
10%
-15%
4%
-12%
37%

2021A

2021A  3Q21A
18,339 17,753
3,432 3,195
18.7%  18.0%
1,044 1,868
10.6%  10.5%
1487 1,327
81%  7.5%
1838 1,606
1,343 1,135
73%  6.4%
61% 9%
99% 9%
23%  -32%
925%  580%
963%  749%
683 592
385 319
148 125
237 194
298 273
68 55
38 34
80 72
58 55
55 57
41% -8%
28% 7%
-8% -9%
69% -6%
64% -8%
194%  -19%
—45%  —48%
59% 13%
131% 8%
281% 16%

NSEH 2MANKIE

4Q21A
17,188
3,404
19.8%
2,229
13.0%
1175
6.8%
1,631
1,048
7.3%
2%
13%
28%
-8%
30%
625
349
132
218
276
62
45

71
48
49

-10%
—2%
4%

0%

-18%
9%

-33%
3%

-25%

-25%

1022A
18,357
3,591
19.6%
1,985
10.8%
1,606
8.8%
1,518
1,033
5.6%
1%
24%
9%
49%
0%
663
334
122
212
329
75

35

78

64

77

—2%
8%
6%
8%
4%
7%
1%
7%
8%
15%

2022F

2022 | 3Q20F
21,876 | 22,746
4577 | 4,858
20.9% | 21.4%
2,342 | 2,454
10.7% | 10.8%
2234 | 2,404
10.2% | 10.6%
2624 | 2,792
1,881 | 2,066
8.6% | 9.1%
19% 28%
33% 50%
20% 31%
50% 81%
40% 82%
713 724
356 365
141 133
215 232
357 359
9 89
2 36
86 73
71 68
83 93

4% 20%
-8% 14%
5% 6%
-9% 19%
20% 31%
36% 61%
-33% 6%
7% 2%
23% 23%
52% 63%

4Q22F
24,714
4,809
19.5%
2,271
9.2%
2,538
10.3%
2,967
2,347
9.5%
44%
MN%
2%
116%
88%
774
404
154
250
37
90
38
79

7
93

24%
16%
17%
15%
35%
44%
-15%
1%
49%
88%

2021A
69,862
12,925
18.5%
7,860
11.3%
5,066
7.3%
6,394
4,760
6.8%
18%
30%
0%
145%
220%
2,577
1,415
535
880
1,162
255
1562
308
220
228

7%
9%
-3%
18%
4%
15%
-37%
15%
6%
28%

(Sl A2 %)
o7}

s

2022F 2023F
87,693 91,401
17,834 18,363
20.3%  20.1%
9,052 9,951
10.3%  10.9%
8,783 8,412
10.0% 9.2%
9,900 9,738
7,326 7,206
8.4% 7.9%
26% 4%
38% 3%
15% 10%
73% 4%
54% 2%
2,874 2,984
1,458 1,496
549 560
909 937
1,416 1,488
345 373
135 141
316 316
274 288
345 370
12% 4%
3% 3%
3% 2%
3% 3%
22% 5%
35% 8%
-11% 5%
3% 0%
25% 5%
52% 7%
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Income Statement Balance Sheet

IEERCEED 2020A  2021A  2022F  2023F  2024F 128 2A (M) 2020A  2021A  2022F  2023F  2024F

W& 59,168 69,862 87,603 91,401 95,697 FERL 26,093 29,205 35455 40425 44478
Z718(%) 18 18.1 255 42 47 HIUHIHRM 10,161 11,534 14,168 16,438 19,019

&It 49,223 56,937 69,859 73,039 76,380 & 2 7E A 3,788 3,763 4,266 4,789 5,186
A7H8(%) 83.2 815 79.7 79.9 79.8 AR 7,004 7,088 9,744 11,425 11,962

&0/ 9,946 12,925 17,834 18,363 19,317 H[ R SRS 34,397 37,645 38,632 40,311 43,162
0 £50[2 &(%) 16.8 185 20.3 20.1 20.2 R 15,580 15,584 16,679 17,556 19,482

Tojul ot Beld § 7,879 7,860 9,052 9,951 10,739 AR 2,666 2,832 2312 1,890 1,545
T2k 8(%) 133 113 10.3 109 112 SRERFA 15,266 18,057 18,600 19,811 21,025

Aol 2,066 5,066 8,783 8,412 8,579 7|E} F LM 0 0 0 0 0
S7t8(%) 28 145.2 734 -42 20 RAEH 60,490 66,850 74,087 80,736 87,640
A0l 5(%) 35 73 10.0 92 9.0 FEEA 21,098 21,563 22,739 23,448 24,227

EBITDA 4,286 7,287 11,426 11,158 11,397 EZb I 4479 3,108 3,108 3,108 3,108
EBMDA DIl (%) 7.2 10.4 13.0 12.2 11.9 el L7 B 11,667 12,458 13,534 14,143 14,823

=384Y -83 29 -64 17 4 RELHT|IEA 789 1,308 1,408 1,508 1,608
0| xof -64 -28 -29 73 124 H R S5 9,501 10,375 10,075 9,775 9,475
9|3t &0 -37 -36 -70 -90 -90 AR 2,723 3,297 3,297 3,297 3,297

JEtE e -204 131 100 120 110 IR E 2,176 1,631 1,331 1,031 731

E58A7H A 61 1,168 1,082 1,223 1,293 It S8HEA 0 0 0 0 0

Hel AR ZHA S AT 0] 1,841 6,304 9,900 9,738 9,986 2HEA 30,599 31,937 32,813 33,222 33,702

ALY £ QM B 354 1,633 2,574 2532 2,596 Ao FFR 2 29,892 34,910 41271 47512 53,937

NEZHAMgLA 0 0 0 0 0 e 2,139 2,139 2,139 2,139 2,139

2710/ 1,488 4,760 7,326 7,206 7,390 Yoz 1,716 1,726 1,726 1,726 1,726
S7t8(%) -18.6 2199 539 -16 26 7| EtE 0| A %Y -921 -406 232 870 1,509

OIS (%) 25 6.8 84 79 7.7 ojooiz 27,173 31,683 37,405 43008 48,794

X FFx& g7lzolY 1,488 4,760 7,326 7,206 7,390 H] X o & FA| & 0 2 2 2 1
Z7ta(%) -18.6 219.9 539 -16 26 REEH 29,892 34,913 41,273 47,514 53,938

J|EtZ Z0[Y -113 664 638 638 638 Eiteld 10,485 9,634 9,434 9,234 9,034

Fxzo|9 1,375 5,425 7,964 7,844 8,028 =il d -2,849 6700  -11239  -14111 17,327

F) K-IFRS &lH7|Z HH oz 7| Ee J|EldelA/ | g S5 HeoE

Cashflow Statement Valuation Indicator

128 ZAH(AAH) 2020A  2021A  2022F  2023F  2024F 128 ZAH(HAH) 2020A  2021A  2022F  2023F  2024F

dAszozolHHIEE 5,424 7,360 7473 8,354 9,939 per Share (&)

er1zoly 1,488 4,760 7,326 7,206 7,390 EPS 3,670 11,744 18,073 17,777 18,230

HEREogey X4+ 5,961 4,686 5,317 5,295 5,380 BPS 74,274 86,602 102384 117,779 133,628
FYRMLT A2 1,676 1,702 2,125 2,324 2,474 DPS 1,000 3,000 4,000 4,000 4,000
SR 2| 544 519 519 423 344 Multiples (H)

HYRSHRANMARHHS -1,798 -1,320 -2,567 -1,688 -358 PER 17.0 70 38 38 37
&AL LL(ETH -118 120 -503 523 -397 PBR 08 09 07 06 05
b S EIEN ) 842 -143 -2,656 -1,681 -537 EV/EBITDA 52 37 15 13 10
ofelRf 2ol S7HZL) -263 932 1,076 609 680 Financial Ratio

EXEECRAHHIEE -2,865 -4,424 -3,536 -4,234 -5,469 128 Za(dY ) 2020A  2021A  2022F  2023F  2024F
SRR Z2(E 7Y -639 2,792 -543 1211 1,213 HEH(%)

FHRA 22 59 69 0 0 0 ers(X|tz0[%) 57t& -186%  220.0% 53.9% -16% 2.6%
CAPEX -1,662 -1,320 -3,200 -3,200 -4,400 EBMDA(YEV|F) B7+8 3.6% 70.0% 56.8% 2.3% 21%
t7| 38R LA (57 148 -1,548 -373 -403 -435 o H(%)

AREEoRAHBEE 3517 -1,621 693 450 410 ROE(=0|Y 7|F) 51% 14.7% 19.2% 16.2% 14.6%
7| A Fel BT UR) 3,941 -1,753 -300 -300 -300 ROE(K|Hiz=0]Y 7|F) 51% 14.7% 19.2% 16.2% 14.6%
AR B2 ) 100 636 0 0 0 ROIC 10.9% 30.6% 43.2% 36.4% 33.1%
Ao E7HzA) 0 0 0 0 0 WACC 8.0% 8.5% 8.4% 8.6% 8.6%

J|ElH RSB -184 58 -1,995 -2,299 -2,299 SHHH (%)

3o &7t 5,892 1373 2,635 2,270 2,581 Ll 102.4% 91.5% 79.5% 69.9% 62.5%
pES:I 4,269 10,161 11,534 14,168 16,438 B HECE 95%  -192%  -272%  -297%  -321%
UERE 10,161 11534 14,168 16,438 19,019 O|RHE At & 8.8 29.8 37.2 30.4 317

138« 4IF5A



I 2 H|A(0123330.KS)

£1 37t & 2R KT AT AH 32 37 T

ddiojof 22 £0 UtSat E/H| HE At LE 3 2t
oAl Zlob FAl $71 By v T =W FE U] I

3Q22 WZ 132 Y. o]
2] (6839 ¢) A% A3t How
3Q22 $Chkt & 2o} & S

7|4 &3t & WA g Aol dol 3Q22 Ak, 7o}
F1+ Whe. 2Q2200 olof AlxF At R el Bk A
5ol A% vl FH(YoY+57%, QoQ-2%)3 U= 3%
(YoY+27%, QoQ+11%) =% Whso] A&Eglon 74 aute} &
2] gt 9l T ¥ FALE YoY+18%, QoQ+91% Wi
5. ololl 2Q227kA] 27} &7] AAE 715 BE AR e E
hAdel 319lo] 3Q22elle A HEE Ao qiHERE A Y
ol9JE 0.9% +4). ¥y B TE A5 (YoY+16%, QoQ+6%)
I S7H R g3t whek A/S AFGE YoldER 1Q22 o
AFORE 20% oS &I 20.7%S 715eH Sl 7|4 A
\:lo}

E7H| sl2fat ofHs| S22 Mx} xn £F2 I 29l

8, = 5 FL A+ 53 227t EAshY 322 @
tfzf, 7lob 22YE i o UhE #For Y o] o] oF
R ol W] o] 3o A $EE §le
o o) eelor ALPYY =FH|E 2H225H 1 A o]
3Q225E o] 3|E 137t o= geksto]l FAROlA s
oF Z371 280,000 F41(2211 PER 8, 7l a9)

AR 219 o 43

A

AL (12€) 2020A 2021A 2022F 2023F 2024F
O EH(A ) 36,627 41,702 50,463 54,455 58,923
Aet0[(MA) 1,830 2,040 2,088 2,511 2,764
M &2)(Melgl) 2,118 3,195 4,146 4,506 4,837
X|tfol2d(~AH) 1,529 2,352 3,054 3,332 3,577
EPS(&) 16,082 24,818 32,317 35,343 37,936
BUE(%) -32.6 54.3 30.2 9.4 7.3
ROE(%) 4.7 6.9 8.3 8.3 8.1
PER(tH) 15.9 10.3 6.0 5.5 5.2
PBR(tH) 0.7 0.7 0.5 0.4 0.4
EV/EBITDA(EH) 8.7 8.1 6.2 5.3 4.7

NHSA/RE MY

A
o=~ (-X1)
#MF7H10/13) 195,500
ZEFIHI12M) 280,000
Key Data (71E: 2022.10.13)
KOSPI(pt) 2162.87
KOSDAQ(pt) 651.59
U7 2) 5,000
Al7EEAU(A) 184,890
LM FA L (HF) 94,289
a3, F) 208,129
HoHCHZ(3M, HakRl) 44,446
52% z|1/2[" 273,000 /191,000
523 27Beta 1.0
Hi Sl §(22F, %) 2.0
QIR EE(%) 35.7
FREF X28(%)

7ot 2| 8 ol 31.4

ol Fet 9.5
Company Performance
FeASE(%) M M M 12M
Hij$2AE  -99 -69 -6.9-27.9
KOSPICHe| Ahr22 2.0 0.2 169 -1.8

Company vs KOSPI composite

(&)
300,000

s KL ES (%)
Relative to KOSPI 10

250,000 5
200,000 0
150,000 -5
100,000 -10

50,000 -15

0
21/10  22/02 22/06



ASAH/ES 4Y
TH 1. GlHA 2718 4% MYy
o 2021A
= 1021A  2021A  3Q21A

oiEH 9,816 10,285 9,990
j&£50(Y 1,199 1,316 1,277
GPM 122% 12.8% 12.8%
T 22|y 709 753 820
g 7.2% 7.3% 8.2%
Fo|Y 490 564 458
OPM 5.0% 5.5% 4.6%
X2l 271 303 232
X 600 667 534
YoY
& 17% 36% 0%
j&50(Y 13% 55% 2%
Th| 2% 10% 16%
Agiolo 36%  234%  -24%
leHAOI
A E(AIA T
DEAISE 7,953 8,273 7,717

MEst 1,150 1,364 1,531

e E 1,956 1,084 1,871

2EXE 4,847 4,925 4,315
AIS AIEE 1,863 2,012 2,273
HZulZ Yoy 17% 36% 0%
DEAIE 22% 36% -5%
A/S ARAS -1% 39% 24%
oz Fefold 490 564 458
ZE AIYE 56 90 -33
A/S A 435 474 491
oZ OPM 5.0% 5.5% 4.6%
DEAISE 0.7% 11%  —0.4%
A/S ARAE 23.3%  23.5%  21.6%
o2 ohE (R|E) 9,816 10,285 9,990
= o 4,954 5,308 5,083
o|F ojE 2,204 2,193 2,114
7 iz 1,389 1,477 1,462
== & 603 720 650
7|Et i & 667 587 681
o2 0P (R|9E) 490 564 458
s F@edol 319 370 268
0|3 geoly 72 81 76
78 ggolY 51 55 63
== gYo|e -6 1 -10
7|t o[ 54 46 60
o2 OPM (II““‘) 5.0% 5.5% 4.6%
3= delold g 6.4% 7.0% 5.3%
oFd OIO'E 3.3% 3.7% 3.6%
7 dYolAUE 3.7% 3.7% 4.3%
7 9Y0[UE | -1.0% 1.6% -1.5%
7|Et HdolAE 8.1% 7.7% 8.8%

Az st EH|A,

oft
o
M

140 4l

Alod
—o

=2 2IMAME]

4Q21A
11,611
1,472
12.7%
943
8.1%
529
4.6%
116
552

9%
-1%
20%

-25%

9,323
2,048
2,168
5,107
2,288
9%
6%
22%
529
43
486
4.6%
0.5%
21.2%
11,611
6,209
2,330
1,584
859
630
529
426
18

59

51
4.6%
6.9%
0.8%
3.7%

-2.9%
8.1%

1Q22A
11,308
1,244
11.0%
857
7.6%
387
3.4%
285
519

15%
4%
21%
-21%

8,956
1,886
2,085
4,985
2,352
15%
13%
26%
387

422
3.4%
-0.4%
18.0%
11,308
5,563
2,778
1,628
594
745
387
240
30

67

-1
61
3.4%
4.3%
1.1%
41%
-1.9%
8.2%

2022F

2Q22A | 3Q22F
12,308 | 12,985
1,387 1,514
11.3% | 11.7%
984 911
8.0% 7.0%
403 602
3.3% 4.6%
506 450
769 834
20% 30%
5% 19%
31% 1%
-28% 32%
9,870 | 10,508
2,101 2,492
2,305 2,363
5,464 5,653
2,438 2,477
20% 30%
19% 36%
21% 9%
403 602
-48 90
451 512
3.3% 4.6%
-0.5% 0.9%
18.5% | 20.7%
12,243 | 12,985
6,388 6,482
2,896 3,038
1,804 1,714
411 707
745 1,045
403 602
254 385
35 57
67 77
-25 -9
7 93
3.3% 4.6%
4.0% 5.9%
1.2% 1.9%
3.7% 4.5%
-6.0% | -1.3%
9.6% 8.9%

4Q22F
13,862
1,608
11.6%
913
6.6%
696
5.0%
509
932

19%

9%
-3%
32%

11,382
2,610
2,590
6,181
2,480

19%
22%
8%
696
153
542
5.0%
1.3%

21.9%

13,862
6,706
3,217
1,829

789
1,322
696
460
58

80
-15
113
5.0%
6.9%
1.8%
4.4%
-1.9%
8.5%

2021A
41,702
5,265
12.6%
3,224
7.7%
2,040
4.9%
922
2,352

14%
12%
12%
11%

41,702
33,265
6,093
7,979
19,193
13.9%
12.4%
19.8%
2,040
1565
1,885
4.9%
0.5%
22.3%
13.9%
12.4%
19.8%
2,040
155
1,885
2,040
1,383
248
229

210
4.9%
6.4%
2.8%
3.9%

-1.0%
8.2%

2022F

50,463
5,753

11.4%
3,664
7.3%
2,088
41%
1,750
3,064

21%
9%
14%
2%

50,399
40,716
9,090
9,342
22,284
20.9%
22.4%
15.5%
2,088
161
1,928
41%
0.4%
19.8%
20.9%
22.4%
15.5%
2,088
161
1,928
2,078
1,339
180
291
—60
328
41%
5.3%
1.5%
4.2%
—-2.4%
8.5%

2023F

54,455
6,546

12.0%
4,035
7.4%
2,511
4.6%
1,790
3,332

8%
14%
10%
20%

54,455
44,697
11,480
9,792
23,425
8.0%
9.8%
0.1%
2,511
393
2,118
4.6%
0.9%
21.7%
8.0%
9.8%
0.1%
2,511
393
2,118
2,511
1,617
212
297

449
4.6%
5.9%
1.7%
4.2%

—-2.4%
8.7%



TH 2. ®Oi/7I0t £1 (b Hcl)
s 2021A 2022F 047t
= 1021A  2021A  3Q21A  4Q21A  1Q22A  2Q22A | 3Q22F | 4Q22F @ 2021A  2022F 2023F
#izjol 224 | 1,702 1,694 1,481 1,624 1,592 1,694 1,758 1,906 | 6,500 6,950 7,212
SCiRt 22 1,025 1,010 888 999 929 981 1,034 1,132 | 3,923 4,076 4,228
7okt 228 677 683 592 625 663 713 724 774 2,577 2,874 2,984
#oi/7|o} = 778 808 683 793 709 794 792 883 3,062 3,177 3,257
SR} s 47 423 364 443 375 438 427 479 1,647 1,719 1,761
7|okAt B 361 385 319 349 334 356 365 404 1,415 1,458 1,496
#di/7|ot B 131 136 101 144 93 62 119 131 512 405 430
LR B2 96 98 67 99 58 36 83 93 361 270 289
7|okxt = 35 38 34 45 35 26 36 38 152 135 141
#oi/7|ot o= 152 142 11 139 158 177 174 186 544 695 744
SichAt ol= 82 74 55 77 83 86 85 2 289 350 371
7|okxt ol= 70 68 55 62 75 92 89 90 255 345 373
Z1(YoY)

#oi/7(o} 22 17% 43% -9%  -15% -6% 0% 19% 17% 5% 7% 4%
EalE PN =t 19% 45%  -10%  -14% -9% -3% 16% 13% 6% 4% 4%
7|otxt 22H 12% 41% -8%  -16% 2% 4% 22% 24% 4% 12% 4%
#di/7|ot &= 15% 19% -9% -6% -9% 2% 16% 1% 4% 4% 3%
SCA} 5= 11% 12%  -11% -6% | -10% 4% 17% 8% 1% 4% 2%
7|okxt = 20% 28% -7% -7% -8% -8% 14% 16% 7% 3% 3%
#o/7|ot = 23%  —28%  —-45%  -33% | -29% = -54% 18% -9% | -26%  -21% 6%
LA B2 46%  -18%  -43%  -31% | -40%  -63% 24% 6% | -19%  -25% 7%
Jlokkt Z= | -15%  -45%  -49%  -37% 1%  -33% 6% | -15% | -39%  -11% 5%
#oi/7|ot o= 11% 198%  -24%  -13% 4% 25% 57% 33% 11% 28% 7%
BCA} 0= 11%  203%  —28%  -14% 1% 16% 54% 25% 9% 21% 6%
7|okxt ol= 10% 194%  -19%  -11% 7% 36% 61% 44% 14% 35% 8%

A2 SiC2H|A AMAZH 2| X|ME]

=, “ool®

TH 3. Pi2HIA 12M Forward PER BHEXIE TH 4, PitiRHIA 12M Forward PBR HHEXE
(x4 (=)
200 12.7x 400 0.8x
10.9x
o1 ,\ 0.7x
200 Ax 300 )
h\/\' / \/\’\ 0.6x
\/\ \\'A 7.3x \/\ m 0.5x
200 \ paN 200 \ A\
v 5.5x v 0.4x
100 100
0 0
19.10 20.10 21.10 22.10 19.10 20.10 21.10 22.10
K2 : Valuewise, AZZA 2|AMzME] XK - Valuewise, A1GEH 2AMZIME
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TH 7. HUTHIA AS MR 2J1 85 30| & MY

0 LILTLI TITLTTT TILITTT 15%
Eﬁt e e s e
2011[2012/2013/2014/2015/201620172018201 02R021FR2022

: itf2s |, MRS Bl

AStHZE

=0 ASAR!F OPM(R)
r 27%

F 25%

F21%
r19%

r17%

o oS

TH 9. HiXt & J(0F 22 &M &1

(2tcH)
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RSAH/EE A

SICHEH|A(0012330.KS) AN

Income Statement Balance Sheet

128 ZAH(NAd) 2020A  2021A 2022F 2023F 2024F 128 (o) 2020A  2021A 2022F 2023F 2024F

LE-L] 36,627 41,702 50,463 54,455 58,923 REAM 22,903 23,552 27,455 30,345 32,803
Z718(%) 3.7 13.9 21.0 7.9 82 HBUHSTHRA 4,202 4,156 4,211 4,142 4,259

o &3t 31,922 36,438 44,711 47,909 51,883 & L IIERHA 8,132 8,134 9,847 10,633 12,179
78 (%) 87.2 87.4 88.6 88.0 88.1 T DRpAL 3,057 4275 6,308 8,378 9,065

i &&0/2 4,704 5,265 5,753 6,546 7,040 7 SR 25,595 27,930 28,216 29,365 30,404
550|125 (%) 128 126 114 12.0 11.9 FERR 8721 9,131 9,387 10,113 10,719

Eojulet eyl § 2,874 3,224 3,664 4,035 4,276 YA 881 916 856 810 775
TR 8 (%) 7.8 7.7 73 74 73 SRR 15,129 16,593 16,681 17,150 17,619

goly 1,830 2,040 2,088 2,511 2,764 7|Et Y XA 0 0 0 0 0
E7te(%) 224 115 24 20.3 10.1 A AEA 48,498 51,483 55,671 59,710 63,206
HAOIYE(%) 5.0 49 41 46 4.7 TSEA 10,082 10,077 11,151 11,808 11,722

EBITDA 2,686 2,877 2,970 3,408 3,768 IR 2 1,405 1,206 1,206 1,206 1,206
EBITDADIE! (%) 7.3 6.9 59 6.3 6.4 of Q7Y £ 27| EL 2 6,475 6,818 7,892 8,549 8,464

=a382Y 19 107 50 31 49 FEHETIEHY 535 470 470 470 470
JESE=S] 115 93 76 7 69 H| RS54 5,087 6,048 5,848 5,648 5,448
EEREE -102 21 27 -41 21 ALRH 0 349 249 149 49

JlEtd e 2 9 -109 125 257 174 201 It 3 1,136 1,238 1,138 1,038 938

SEAAT Y HEEY 378 922 1,750 1,790 1,823 7|Et 28Y R 0 0 0 0 0

YoM A2t E A & At ol Y 2,118 3,195 4,146 4,506 4,837 S SA 15,170 16,125 16,999 17,456 17,170

H&AA & AMHI 591 832 1,080 1,174 1,260 X FFER 2 33,253 35,273 38,575 42,158 45,939

HESctAd & 0 0 0 0 0 23 491 491 490 490 490

grl&old 1527 2,362 3,066 3,332 3,577 ez 1,398 1,399 1,399 1,399 1,399
Z7t8(%) -334 54.7 29.8 8.7 74 J|EEZO| AR H Y -907 -409 204 817 1,430
0|25 (%) 42 57 6.1 6.1 6.1 oldoiz 32,851 34,679 37,370 40,340 43,508

A FFx & 7120l 1,529 2,352 3,054 3,332 3577 H| x| o F 5 K| £ 75 84 97 97 97
Z7+8(%) -333 53.8 29.8 9.1 7.4 RHE S| 33,328 35,357 38,672 42,254 46,036

J|Etx oy -107 548 613 613 613 EX ] 3,290 3,547 3,347 3,147 2,947

ExZol9 1,420 2,911 3,679 3,945 4,190 =XF -1,057 -753 -867 -999 -1,316

F) K-IFRS SH7|ZE o2 7| =] 7|Ethd Y2 /u| 8 &5 2 HolE

Cashflow Statement Valuation Indicator

128 ZAHANAE) 2020A  2021A 2022F 2023F 2024F 128 LN H) 2020A  2021A 2022F 2023F 2024F

HAYSOZOABIBFEE 2477 2,609 1,299 2,070 2,281 Per Share (&)

g71z0l9 15527 2,362 3,066 3,332 3,577 EPS 16,082 24,818 32,317 35,343 37,936
aREolglen 8¢+ 1,329 933 1,912 2,041 2,216 BPS 355702 382,120 418310 456,304 496,409
RYRRIZT A 24| 789 777 822 851 969 DPS 4,000 4,000 4,000 4,000 4,500
o RpAA 2| 67 59 59 46 36 Multiples (HH)

degsuAxNYHE -232 -454 -2,675 -2,201 -2,322 PER 15.9 103 6.0 55 5.2
o EM AU (BN 719 368 1,714 -786 -1,546 PBR 0.7 07 05 04 04
T Rpbe| 24 (B 71 -03 -1,087 -2,033 -2,070 -687 EV/EBITDA 8.7 8.1 6.2 53 47
EIPEEIESIEIES) 607 -517 1,074 657 -86 Financial Ratio

EXEESORQINNTEE -1,257 -1,953 -819 -1,699 -1,695 128 A& d) 2020A  2021A 2022F 2023F 2024F
SRR 22 (571 -469 -1,464 -89 -469 -469 HZH(%)

FERA 2 46 59 2 2 26 EPS(X|Hi =019y B7te -32.6% 54.3% 30.2% 9.4% 7.3%
CAPEX -1,096 922 -1,100 -1,600 -1,600 EBTDA(Z B7|F) 57t -15.5% 7.1% 3.2% 14.7% 10.6%
Chl g 8RRz (57h 8 -8 0 0 0 FAHd(%)

HRgso=ospIEE 232 -962 6,090 6,186 6,186 ROE(#0[9 7|F) 4.6% 6.9% 8.3% 8.2% 8.1%
7R FABIHLA) 377 476 -100 -100 -100 ROE(X|Hi#=0[Y 7|F) 47% 6.9% 8.3% 8.3% 8.1%
A2 B 7HZ L) 0 349 -100 -100 -100 ROIC 10.3% 13.3% 9.2% 9.5% 9.1%
Aol E7HZL) 0 0 -1 0 0 WACC 12.5% 12.3% 12.1% 12.2% 12.3%

JEIHBEE -128 261 -6,516 -6,627 -6,654 OHH M (%)

#ae 37t 860 -46 55 -69 117 2ijulg 455% 45.6% 44.0% 41.3% 37.3%
UESES 3342 4,202 4,156 4211 4,142 EREECIES -3.2% -2.1% 2.2% 2.4% 2.9%
UERES 4,202 4,156 4211 4,142 4,259 O| RpE AHY 336 52.8 416 46.9 46.9
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A A S5 Fu A ool B2} 75,0009 $7
ZA7|(128) 2020A 2021A 2022F 2023F 2024F
O EH(A ) 6,592 7,528 8,119 8,473 8,913
A0 (MA) 72 103 223 251 293
M & (M) 84 101 375 261 303
X|df 0l (AA ) 61 62 295 205 228
EPS(®)) 2,242 2,292 10,853 7,554 8,366
SUE(%) 10.4 2.2 373.6 -30.4 10.7
ROE(%) 2.0 2.0 8.5 5.4 5.5
PER(tH) 23.9 34.9 5.2 7.4 6.7
PBR(tH) 0.5 0.6 0.4 0.4 0.4
EV/EBITDA(tH) 8.1 8.0 4.7 41 3.3

A

A
ofj4:(RX])
#M3F7H10/13) 55,9008
ZEZT7H12M) 75,0008
Key Data (71E: 2022.10.13)
KOSPIKOSPI(pt) 2162.87
KOSDAQ(pt) 651.59
U7 2) 5,000
A7 () 15,202
QS AL (M) 27,195
YA HZHEM, F) 224,405
ZoAciZ(EM, Hakd) 15,320
527 %/1/3|H 89,700 / 50,400
523 27Beta 1.9
i SRl S (22F, %) 1.1
QIR EE(%) 10.6
FRFF X2E(%)

SOiRISAE o[ 2 91 407

=oldg 3t 11.4
Company Performance
FeASE(%) M M M 12M

Hrj4olg

208 283 -44 -10.7-37.7
KOSPcHH| AkfrolE-18.8 2.9 122 -15.2

Company vs KOSPI composite

(&)

ErH 2ot (%)

100,000 Relative to KOSPI [ 20

15

80,000 10

5

60,000 0

-5

40,000 -10

-15

20,000 -20

-25

0 -30
21/10  22/02  22/06



CH 1. B0 271 A Hat (2t Alotel)
. 2021A 2022F o7k
= 1021A  2021A  3021A  4Q21A  1Q22A  2022A | 3Q22F | 4Q22F | 2021A  2022F  2023F
of& 1855 1,980 1,770 1,923 | 1,907 1,972 | 2045| 2196 | 7,528 8,119 8,473
0{£350(9 108 143 123 122 134 139 148 162 497 583 637
GPM 58%  7.2%  7.0%  6.4% 7.0%  7.0% | 72% | 7.4% 66%  72%  7.5%
Tojzia)s| 81 98 9 123 83 85 91 100 394 359 386
| g 4.4%  49%  52%  6.4% | 43%  43% | 44% | 46% | 52%  44%  46%
@ioll 27 45 31 -1 51 53 57 61 103 223 251
OPM 15%  23%  18% -01% 27%  27% | 28% | 28% 14%  27%  3.0%
=387|EHY 2.6 -3.4 5.1 -14.4 -31.0 169.4 7.2 -1.9 -10 144 1
HiEoll 31 49 38 -17 21 224 66 63 101 375 261
X[Hfz0|< 31 38 17 —24 23 210 50 12 62 295 205
NIM 1.7%  19%  1.0% -1.2%  1.2% 106% | 25% | 06% 08%  3.6%  2.4%
YoY
ES 13% 63% -4% 2% 3% 0% 16% 14% 14% 8% 4%
0jzZ0(Q -31%  695% 65% 20% 24% -3% 20% 32% 42% 17% 9%
TH| 12% 73% 50% 39% 3%  -13% 2% | -19% 1% -9% 7%
"ol -68% BN 137% EShl 88% 18% 83% =] 43%  117% 13%
NE ] -60% BN -79% Xx| -25%  453% | 189% =¥ 2%  374%  -30%
HZnj = 1855 1,980 1,770 1,923 | 1,907 1,972 | 2045| 2196 7,528 8119 8,473
RIZAI0NZ 1,686 1,783 1,577 1,729 1,715 1,773 1,851 2,000 6,776 7,339 7,628
2E 474 510 434 516 511 597 612 682 | 1934 2402 2529
Bz 1212 1273 1,143 1,213 | 1204 1,176 1238\ 1319 4842 4937 5099
7| A Aol = 169 197 193 193 192 199 194 196 752 780 845
35 121 749 144 143 142 150 144 144 557 579 608
MR/ EF 48 48 49 50 50 49 50 52 195 201 237
HZOP 27 45 31 - 51 53 57 61 103 223 251
RIZAIFOP 42 59 39 8 49 51 55 60 148 216 237
1AM HOP -15 -14 -8 -9 2 2 2 2 -45 8 14
AZ0PM 15%  23% 18%  01% | 27%  27% | 28% | 28% | 1.4%  27%  3.0%
ASAIEOPM 25%  33%  25%  04%  29%  29% | 30% | 30% 22%  29%  3.1%
7| A AHOPM 86%  12%  -39%  -45% 1.1% 08% 11% 08% | -6.0%  1.0%  1.7%

A= : #chelo}, AHESH 2IMX|ME

TH 2. B?I0F 12M Forward PER HE XIE CH 3. B0t 12M Forward PBR HE XE
(=) 30.0x 24.0x (=)
120 18.0x 0
0.8x
12.0x
o /\.\/\ . A /\ 0.6x
I‘-\/ \’V\ 0.5x
\. _/ 6.0x N } 0.4x
40 = 40
W \/\/J 0.2x
0 0
19.10 20.10 21.10 22.10 19.10 20.10 21.10 22.10
A2 : Valuewise, 1HEH 2|MAIIE A2 - Valuewise, AIGEH 2|AMAMIE
2PTH +145
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TH 4. BIQI0F 12F & F0
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QEEGEE R
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A2 : rhelol, AlE 2lAAIMES
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S{CH2|0H011210.KS) XHSH|HE

Income Statement Balance Sheet

128 ZA(Aog) 2020A  2021A  2022F  2023F  2024F 128 ZA(HAH) 2020A  2021A 2022F  2023F  2024F

LE- 6,592 7,528 8,119 8,473 8913 REA 3,988 4,156 4,765 5,255 5785
Z7t2(%) 9.9 14.2 7.9 44 5.2 EEEEEE 555 435 795 1,115 1,446

&I 6,241 7,031 7,537 7,836 8,220 &AL e 1,589 1,628 1,774 1874 2,006
A7t (%) 94.7 93.4 928 9025 92.2 T TR 761 815 850 887 933

&30 351 497 583 637 692 H| S AL 3,732 3,593 3,438 3,318 3,196
HEE0[AE(%) 5.3 6.6 7.2 75 78 FEAL 3,159 3,103 2,983 2,884 2,777

mojulet Belul 5 279 394 359 386 399 SRR 172 160 128 104 86
L[ 2(%) 42 52 44 46 45 SRPRRAL 295 180 177 180 183

dedoly 72 103 223 251 293 7|Et 2 SYRM 0 0 0 0 0
B7t2(%) 294 431 1165 126 16.7 A 7,720 7,750 8,203 8,573 8,981
HAOIAE(%) 11 14 2.7 3.0 33 rEEH 1,986 2,126 2,195 2,261 2,334

EBITDA 361 421 543 549 573 cho|xtel 3 97 26 26 26 26
EBMDAOHE (9) 55 5.6 6.7 65 6.4 of Rl P LT ER £ 1,165 1,215 1,274 1325 1,387

z38£Y -37 -33 -25 -25 -21 FEHRIIRH 649 786 796 811 821
0| Kol -35 -32 -28 -28 -30 CIE=E 2] 2,208 1,928 1918 1,913 1,908
EEREE 0 0 0 0 0 AR 1,047 748 748 748 748

et o &9 77 23 168 26 26 A7|RYF 981 976 966 961 956

ELAWAT|Y BH£Y -28 8 8 9 11 I8 F3UEA 0 0 0 0 0

S Ol M XEZHH A 2 LR 0] 2 84 101 375 261 303 okl 4,194 4,054 4,113 4,174 4,242

A SANY &9 Ol HH[ & 31 45 94 65 76 X FFER 2 3,118 3,250 3,658 3,977 4318

AESEAtg £ 0 0 0 0 0 N 136 136 136 136 136

27120y 54 56 281 196 228 AeoiF 501 501 501 501 501
S7t8(%) -18 37 4018 -30.2 16.3 T EFEZO[Q A Y 1 75 207 339 471
0|2 E(%) 08 07 35 23 26 ojooiz 2,594 2,651 2,928 3,115 3324

A F R & L]70l9 61 62 295 205 228 H| x| b 3 3 %] £ 408 445 431 421 421
Z7t2(%) 109 16 375.8 -305 11.2 XeEEA 3,526 3,695 4,090 4,399 4,739

7|tz ol -22 132 132 132 132 Xz 2,791 2,545 2,545 2,555 2,560

£XZo|Y 31 188 413 328 359 =xel g 1,051 757 478 142 -197

F) K-IFRS &A7|Z 8oz 7|29 J|Etd el /| & 852 X 9E

Cashflow Statement Valuation Indicator

128 ZAM(A YY) 2020A  2021A 2022F  2023F  2024F 128 &4 g) 2020A  2021A 2022F  2023F  2024F

HUBEoRBBTEE 189 290 472 400 383 Per Share (&)

2712019 54 56 281 196 228 EPS 2,242 2,292 10,853 7,554 8,366

HE &0 S 266 437 441 301 386 BPS 118819 123670 138689 150,409 162,940
FYRAZI A 2| 246 286 288 274 262 DPS 700 700 700 700 700
FHRAALZH| 43 32 32 24 18 Multiples (HH)

dAUSS R ARYH S -79 -157 -129 -93 -124 PER 239 349 52 74 6.7
HEHHAUL(EIH 22 -86 -147 -100 -132 PBR 05 06 04 04 0.4
RO 24 (B 35 -14 -35 -37 -46 EV/EBITDA 8.1 8.0 47 4.1 33
ol Fo|ZIHZA) -129 19 59 51 62 Financial Ratio

SRNPEORAMHIEE -325 -200 -274 -240 -208 128 ZH(Hd) 2020A  2021A  2022F  2023F  2024F
FRIRRAbS] Z2(BTH 60 123 3 -3 -3 (%)

FER AL 5 8 20 5 5 Eps(Alti=0|Y) B7tg 104% 22%  3736%  -304% 10.7%
CAPEX -252 <152 -200 -180 -160 EBMDA(Z B7|F) 578 -0.6% 16.6% 29.0% 11% 4.4%
Ch7| 2 AR ZA (5 7Y -114 -169 -61 -25 -13 A4 (%)

ARgzozolssIsE 333 242 63 61 56 ROE(=0[9] 7| &) 1.6% 1.6% 7.2% 4.6% 5.0%
EHEEEBEFICIEN) 596 356 -10 -5 5 ROE(X|H 0] 7|F) 2.0% 2.0% 85% 5.4% 55%
ARl B HH L) 428 149 0 0 0 ROIC 2.3% 1.6% 3.7% 4.1% 4.9%
Ao ETHEA) 0 0 0 0 0 WACC 7.1% 9.0% 8.2% 8.5% 8.5%

J|EE2SE -25 32 99 99 99 A H(%)

EECK 172 -120 360 320 331 S8l g 119.0%  109.7%  100.6% 94.9% 89.5%
UESIES 383 555 435 795 1,115 exiel2ulg 29.8% 205% 11.7% 3.2% -4.2%
UERES 555 435 795 1,115 1,446 O| AL At & 13 18 38 33 38




>
oe

XS}/ t

i
il
-

Compliance Notice

n FXSa £ X2e AL ZHolxol HAE x22, 7|BEAL S M 3 KA
5 O 8% 12748 S0t FHY Bole| SEFTH0% 0lAe] A50| A== 29 AR MBEH AfAdo| el&H
B3 3% 1274 Sok FHY B7loil10% ool S| ofkele 249 B AR T3 ojdalass w2 #A) 20l 2 eieRiel ANE £
BT 8% 1274 Sok MY Z7ll ZERIH-10% ofsiel sfo] ofalele 2 THS BRSD R gon], MUH oA ShEHC
2 Kzol MY Rl K20 AME o 2elo| offds HMetstA
A HISELD g% 1271 SohRAhY Mle| BRUIES AIRHIES Ci] S| glofslm Qlony, olto| Hokst oolL} ZMdlol ZMEYISS
iz %e 24 slolhc}.
5 B P2 1274 SoHEAA Mol BRHIES AIRHIETEZA 2 AEs I X2E V|Z2 ¢ EXAED XEERM g#F Ft
Mz Hg A SHAS Al HEHD} CE 5 AUSHCE
HIZZEA (3% 12742 Sob BATIA ARle] BR5IES ARHIZ U Lo 2 X9l W28 AR S bl FHS lFE ARIS HKIsf
Tz A2 =3 ALbsI &L
2 Az =52 W82 o 2MAME MEE £ e AR ¥ FE2 o7l ZolLt HENe RS £ Yoz ofld FRoT 2 AEs 1o FARXY
Zojol| 3 HA Axfol| i3t SUXEZ ARBE F flELIC
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7| &2 (20220930) ol <= © 89.06% =7 1 10.94% of = 1 0.0%
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