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|. HIS2} HE{Z|E0], F& LiE0| Aa=7ta?

A= = 9 9 22 4@l A¥E H&E= wigdHololA  Roadrunner
n2AEO AEEo| IME AR ARt Roadrunner ZR2AE= =214 Q1
HiEl=] A At 7)e SHE EXoR 3 HEete] v TRAERA 7]E oy
@ 97t A3, @ qUAEE VR, @ Wi A 9 HEE FAEL QU
olglet A% ML 3l HiETolE @ LFP+CTP 7%, @ 74 A= I
71%, @ =i A B4 @ HEE 29EEd 59 A7 A8 HESI
e AoE FASHH, ol ozt AIEA Wg 9 2&wio] siE 2jH|oleA
SE 7FsAdo] EotE .

Hl&e= CATL 79| @8 9l /st =249 452 LFPEEI4AFD
CTP(Cell-to—Pack) +& A¢ AZS N Aoz AYsdtt o= = HH9]
712 Bxm A Filole AgE Al flel F7HEQl vt At
Zastths Holl 7108t Hilw, S5 H= Ad 2020 @ 4 dof NEV -
AAs dush Hrxg did A 7HE Adtds 30 whegtew ARt ui
lck. HlE2He] Elon Musk = oln] ZHAo| EQIEE Sol 17191 Cobalt o] AR&
H|ZS WA Gt vt Itk Elon Musk via Twitter (06/13/2018) © “We use

less than 3% cobalr in our batteries & will use none in next gen”

LFP += NCM/NCA &} Bl&0] =249 dFo|th. NCM/NCA djH| H|-g2}
HollA 915 Holu U A= et 5 Holx Ut A
™ dubzel NCM/NCA 9] B8 $120~130/kWh 4=21d], LFP+CTP 2]
Hl-8-2 $80/kWh & ot2ld Aoz AHr. ol U A Price Parity <1
$100/kWh & stalote FEolrh. 2=u ek or oz WE ZHoA:=
LFP 7} 150mAh/g & NCM 9] 140~220mAh/g & T4 }5]sta Ut ol=qt
oFHS B dll HiEwl/CATL 9 CTP 71&o] 89 7oz Mg,

il

i o

ok CTP & F7HQ 7l A8l &tstal LFP o] sj#el A= <ls]
NCM/NCA ¢to] oyz] 9k Ax= A&Hoz §21d ZoJth ofo] uw}
F47) FFFEAL oJHs] NCM/NCA F4o] & zoz mdiht 3
ETC 9] 4=&E4 Roadmap o @2W 2020 @ 7]F NCA o] ouAdLE
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a3 1. 3= ETC S NCM/LFP 7H& Roadmap

300Wh/Kg ~ 00Wh/K
NCA/Graphite Li-S / Li-O2 / Solid state
260Wh/K 200Wh/K
220Wh/Kg NCM/Graphite LFP (LFMP) /Si-C
NCM/Graphite 180Wh/K
h
200Wh/Kg 165Wh/K LFP/Graphite
NCM/Graphite LFP/Graphite
155Wh/Kg

LFP/Graphite I

(X4

2017

22: ETC, Sl0|ER2H

B1 7R ¥382Y Z3Y 72 Y S5 u2
=2 LCO NCM NCA LMO LFP
24 LiCoO, Li[Ni,Co,Mn]O, Li[Ni,Co,Al]O, LiMn,04 LiFePO,
EM(Layered) 1= EM(Layered) 21X EMd(Layered) 21X Spinel X Olivine &

of|X| 22 145 mAh/g
S HQ 3.8V 3.7V 3.7V 40V
Py =8 Cia =3 "3 =8
+% £2 52 £2 e
Lol 2 Cta 0 oI Ctax O{HE
g= 48 A8, 308 A8, 308 008 B0y
ohof| =, of| 22 H| N
ollo| ADAIA =c 4 = oll
HZ At Esﬂiéf]if:l;zﬂ' 22D, o!ﬁiﬂ; EAIOIY, | $EBH0IZ, Shanshan,
- - " |EATH 0|, Umicore, . Nichia, BYD BYD, A123
Nichia Nichia Toda, Nichia

Atz Y 2=, 5H0|RASH
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a9 United States

o2 Patent Application Publication o Pub. No.: US 2019/0312251 A1
Matthews (43 Pub. Date: Oct. 10,2019
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71913t} E5] Maxwell ©] ojn] $WAXEE Supercapacitor AJ4tel] 744 =
71ee A8St Stk Aol F=ofoF gtk HigEt AA e At
U miuay 5 HiEe OEM f9AIeE 89S 5ol 5 7les oA
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T Q& Zor HA oielE = HiEE dAlEClAl HE 89o=w
RS = ok ‘Maxwell is focused on developing its dry battery electrode

[
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4 2 oj

technology, which leverages its core dry electrode process technology that it has
used to manufacture its ultracapacitors for many years, and which Maxwell
believes could be a ground breaking technology for lithium—ion batteries,

particularly in the electric vehicle market.”, Tesla 2] Maxwell Ol #F& ZA14]

2]

A4 A2 39 3RO WA ARe TA Daslel ©E Hg Aol
al

Maxwell 9] 734 A= A=z A4S eiM+=

EL
=
i,
X;)_[(‘
Im
i)
i
T
&
)
=
%
g
Of
11]{e]

Hrzoz Edm UofEd 9 Ugddo]l Hold) aRIbel d=/a= =4
At At S AXE S/ SEES 29 B30 AitE=], o]
dFulEel/FH 5 Ao et o] Eeuke
FHETE §HE 7)Ee] 2ol HiE oA AFE
NMP(N-Methyl-2-pyrrolidone) -77]-80lE,
FH/e=ZE2dy vRly 9 =AME &8E JHE wEe] A5 A=E
iRy, olE mpizix R dFulEEl/FEr 5 A=t & mEkE o 8E
A7 S Foll F® FS mRRERiTh o714 ARREISE 8l

=740l 71 wiZel 2HE olF AA] $8e 7A AAEH.

K
ofl,
%
=
ng
ch
e
lo,
oflt
o,
Hu

¥
i)
o
of
o
=2,
>
rlr
4N
U
OO
J
rlo

d
d

AZIE 0] 28 jU] deel, 34

Fatell A48 ¢ A=l wiEe] 7h4o] Wz @atete] Price Parity = &
$100/kWhofl g5 & 7P7H A 4= ik

HI Research 10



0|&}242| 3335t 0[0}7|, 2020 Tesla Battery Day

A A= SHo| STy A4 A= A9 T AEe 27 S99 a8(CE) HEo] ThE ovA] 9k
2 27| YA &= Wdolth. lEole HiEgs 271 At Alof] HE Adeols 2ol 2ol
HEM THE olHA| 2= FEAlel EdEe] Atk(Fsdel= Ao FEe] AVFEU F=EA o
20 agolth). ol Aglr FAEE M FEoleo]l 5528 oFsH Hof
= dsid 9 ﬂ ol2o] H-g-5tH SEI(Solid Electrolyte Interphase)&©]
F/3Hh SEI 52 A9 o]F2 2op Asfdllo] =29 AAtet Hh-gsH] Fokes

shH, glolett AR 2F HiE F2e] ARl qd= itk
Z7| 3UAQ BlEtd wAE o714 AR d=elA =08 olFEeld dgele] SEI 59
=AE SASE0A gl AHE7] 2o %——C’ﬂ ol Hastal | 2lE diEl 5=
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SA" 27] HiEHe] §F2 AEEHA e vt §olth ot EAHE
Sjdstr] Sl 71= E e=gEded 2% O YErEelv @ dE= 718l
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SHflz oo 4= Qlo] Aol 44 ¢itt.
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A= UYALR, SHOIFAISH
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J& 10. Super capacitor 7|& f&

t2: Maxwell, 510|E2}Z2H

a3 1. oo HEjo| EEdat =AY, Bielne| 2

A= MY2tZ, Sto|EASH

a3 13, AM/EA = TYYA HEZ| 8 |AIE HlZ

Porous Carbon Electrode Seal

Separator Current Collector

2312 74 23 By 0l Ye ¥F Aa

(Sl B

120

g

48Dry Coated Cathode_36 mg/cm2
48-Wet Coated Cathode_36 mg/cm2

Capacity Retention (%)
g

&

20

0.1 0.2 05 1
Discharge C-Rate

2t2: Maxwell, 5t0|Ext23
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Z2: Maxwell, 5t0|Ext2H
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O 15, AT 2 WA M0 T2 HER] fluizLE A

Dry Battery Electrode: Manwell
Transformational Battery Technology Enabling Electric Vehicle Megatrend T S

nZone

Dry Electrodes

Proof of Concept Complete; >300 Wh/kg Milestone
>10% advantage over wet; saves $200-51000 per Battery Electric Vehicle

500 Whikg

Strategic Partnerships for Scale Up & Commercialization

State of the Art, Low Cost Pilot Manufacturing Capabilities
Path to >350 Wh/kg ot <5100 cost per kWh by early 2020s

300 Whkg

Increasing Investments for Breakthrough Innovation
Eliminate First Cycle Loss, Enable >500 Wh/kg & Solid State

2t2: Maxwell, 5t0|Ext23

23 16. Maxwell 2 744 243 T ABA| R U, 48, 27t M2 SO AR Relsitn ofF

Dry Battery Electrode: Completing Major Performance Milestones [jaxwell
Transformational Battery Technology Enabling Electric Vehicle Megatrend ey -

Energy Density:
>300 Wh/kg Demonstrated with Path to >500Wh/kg identified

Cost Reduction:
16x Production Capacity Density Increase;
10-20%+ Cost Reduction versus State-of-the-Art Wet Electrodes

High Likelihood of Strategic Partnership(s) Within Six Months

2I2: Maxwell, 3t0|ExtZH
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2021 @ ik AAXE dAste = 5Y HIER Gigafactory 4 oA H&=T
HEZE A4 NS Aoz F AR el ol widt AR Ugel
Hig gelolol A 372 7Hsdo] ok 59 B =S AAR e Hedrt
=Y HEY FHA HiEYE A AT Aol dEstsith Mz HiE =
2 ovAdRe] 7¥ts) fuj7t 34 F4E Zolw &t 9 Aol AR
W8-S FE Aol AASIALL. Jorg Stembach via rbb24(07/20): “There is a
‘completely new technology”™ behind the power storage, said Minister of
Economics Jorg Steinbach(SPD). The new batteries are smaller and, thanks to their
higher energy density, allow for greater range, the minister said, Tesla plans to

provide details of its battery in the US at the end of September.”

H&e7E 21 2019 @ 10 o w2 =3 AEek A A4 7iuthe] Hibar
Systems & Qloigithe AT HiEE] WiAst 7HsAdE wole &tk &
AAl= A 1974 dofl Aubeiel IZYo{dl Heinz Barall o] A3t 7|go=
o), 59, k=, 48 geloAor B F=s difeE st Qlrh Ad
2003 Yol =9 §4% AEst 2ol wet F= dol A8ARI Hibar
China & 4™t 2 o= mpolHrt

T 2Q20 AR HRE o FAI ml= d@ARA 0 A" A9 Tesla
Gigafactory 5 + HIE% Gigafactory 4 thH] HZo] 3 ujjot}, 5 HERA
Hiele] ZA| kS AsHow olfojdrtd Ut B& A Gigafactory 5
SolAE viE 2] B4 7hsAdol e o= ARttt vijEe UAistel Hig
AR 747] B2 e RtlolE Sall SR g9l 7HeS Aol

B2t 334 Capa.

=2t X3y 339 ogy ‘e ots o Wy Ll
Fremont, Tecla Factor Model S/X 90,000 5309tm2
' ek = =3
California v Model 3/Y 500,000 3700i[0]H 208U AR SLAR R
e ) Q12+ Capa. 402tCH—502HCHZ Z2} of| 4
Nevada Tesla Gigafactory 1 Model 3 HiE{2|H 8! ESS 5300tm2 1914 59 7| MAts2 35GWh
1202tm2
i EjQf2t M/ E 81 ESS =
New York = Tesla Gigafactory 2 g /sy 880110|3
Model 3 200,000 Q12 Capa. 152t —>200tCH2 S7t
£z  Shanghai = Tesla Gigafactory 3 210003
Model Y 150,000 21 JHAOHA oY
] - 2062 AL 0|3 ‘21 AAFOHA| O™
=ol VY= "o - = O o
=l Berlin Tesla Gigafactory 4  Model 3/Y 500,000 7400103 02 BHE{2|TH O TFS 0] A4t H|2l
Model 3/Y -
Austin
o , : ; - o}
1= Texas Tesla Gigafactory5  Semitruck 2,10004|0|A
Cybertruck -

12t Capa.
2t&: Tesla, otO|F2ZH

1,440,000
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H&2t] Elon Musk & oln] EQIEIE Fa A4 wiele] 7|2 42 Nickel
AG oF2SEA 9 eta-AelZ east8 ol AF3t vt ok Eon Musk via
Twitter (06/11): “Battery industry is world champion at bs. “Lithium—ion” doesn t
really mean anything. What matters is cathode & anode material. There are many
choices, but nickel cathode with carbon=silicon anode works great.” W2t &3t
A A 7K Bt opet Melz 93WEA, ONT, Aai3, Asel A7H) 59
WA W) o dEheld oRd 45 Uk Ee selidololA
ofugt o] wEsdeE Het o 09w QA we 54
Me g Aol et sest A% A5E oz sgEcde
UeAlaA, dieEdzilig, B 5 =l A7H) GAlEA 278 &0l
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A 3 W @ AT P w9k
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Swofal 7| o d o #3lE & 7Fsdol
A %‘i’i = VVHEH “EE S2=d AEES A 20t/ LA
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ool met 4= A4l delE S3BEUe] YEgo] Fold4E ONT o A%
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€ CONT 2 BT Aty gy, LG 38k =8 CNT gt YAt
Wil s

FFollA2] High-Nickel 24, &=olA2] Azj2d7H € CNT #7F 7Hsgel
tof AsfdeE @ AF HAfd D @ AlF HfH HrlAle] gk 4271
%oﬂ;_]- Aoz Poigitt olejet fa Z7 Aol weh A A Axe
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Zaee A S¥stdt. 58 143AA J*é de HAdhT=
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. ElE2t BiE{2[H[0], O|ZX0| I =olLt

oA wlzet wEelEol B8 Aoz oaEs dhgel] e Ammgl
o Aol Hl&et wElelgolol TIs) EARKSe] Fad) She 4 A WA
A8 Qs el WAe] Azke Beo] Hax gtk £ AR A} ol
ofe are] Beke e 2t

QL. LFP+CTP 7]&o] =] JANCM/NCAYET FAo] 27127

Al. BAHE oHs] NCM/NCA A wiEl=zb 712t wiEe] ARl F/E
A=uiE Aoz masich H7|xte] g2 E HAS 1R AlgbAo]7] wjgo]
o= ofqx] drp W2 LFP il FaAE FHo| B2 4 Hhof
alct. gt AhS 7o) 3Rl LFP+CTP 7]&o] FaA=7t 3 U5 =419
712 Gl A T2 7FsAd2 oot

Q2. 323 FEEEZ A% 72 glue?
A 22A e JFEELL S AER JNESold BT W At
HEE7]= HA Yot Helth, =& xg 2249 wige] A dAE2 o-EA
F=FEEA] High-Nickel 7]& A4S AP35l Je=d &2 F=HELLS

90% ©]%+2] High-Nickel A& ©o]% 1%+ 44 7|&oloth

l

Q3. ATA WEe 9F HsAL gthar

A2 @ Al Hi&et weelEolelq HuA] WHept dgd Hsae

ok B2 A wHE @A BE e b 714d dAE g 4

£ Aol av Jet AxA| et 4SS IS o] siasor
A7 g Holglek

)
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wh ¥ §2
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Q4. Elaebt Hiele) A AT st ARAY A4 SoRE Qe
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A2 AR Mol we F Tind 2 WAL sty o] fRelck
3] Tinci 7} frgell i 34 Asle SEAcH: Hx olo] et 277 8 4
st

Hl Research 16



O|2FHZ|
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AFet 7H40] 3HoILt

o2 2= =2

LFP 2| 02| BES
=ti=tst| ffsh CTP
Iz A& So|Lt =L
NCM/NCA SLHd
HHE{2|0 = X A2

LFP BHE{2] 7tA0]

AMFsiths A2 23
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A A= o83 NCM/NCA AL g7 #7134 sl Agold F5=
ApAE Acw WO Tt FaAt e 98 =Ag Aol
LEP+CTP 7j&0] 24 228 7H54L At

LFP = Az 327t |84 FEEENDE Hofdlol Aol &1 Al

glgolee] WA 24 F27F defEe @Al Aol 1 Mol =

=22
AAIAQ SHoME fsitt ot Ho] Halolgkrt Wil 2ol 4t
£ Lok thgo] Qltt ESE LFP B2 He 3.2V 2 3.6~4.0V 9 thE
g gol2 MK} Yop AtjAo 2 offz] Wr} vt

olg Hst7| §18] CATL, BYD 2 Hie]a] A 2HA| ovz] UEE ol w2t
7 CTP 71&S &43) sigeg] A > B He §88 71& 70%°l14 80~85%
FE7 = wiEHE B 71E g9 8592 Fdislcls 7leS A8t Sl
AF7HA] 271248 B Ee 1A A nESSE § e fes Jeict v
BES AAstY AL "o Ay ¥E A 3 LELU ok T Akl
A== w2l oy Eeg 71E o] 10~15% 712 4= Qlet. §5] LFP
a2l NCM/NCA Eoh ygdAdah iAol Holur] el Wz & %
f7]4e] dagt 55 £5 E9 4 o] ddHdor CTP A8 tha fet
Aoz 4 gk ot &5 NCM/NCA Age] 2 03 wieg] gAsE
ARHoR CTP 7|&g g 283 Agelch. A= CTP 7|2 g #7134
d %_1 H

aeds & 9 5ole A

YAR= @A) ARgS} 541 LFP HiE2]9F NCM/NCA A< w2zt 9714 7]1&d
Hiee] ® JPAR FPALE dvwe) Etth 1 A AAY SHelAd
LFP+CTP 7} 7k e BErsicth. (& 3)o4 B Hiel Zo] LFp sjeg]e}
NCM/NCA AE vjelgjo] detl H7] 7|&t CTP 7|&S 2832 <]
wiele] B 7HAR 24, £ Jbs A" 52 F96 Holth ¢4 FAAE
500km 2 9 JFYA] LFP+CTP Hjel2] 7FEL $8,390 4o

NCM/NCA+24t w714 712($12,480) HiH] oF 33% A st} wijel] 714
Zpo]7F $4,090 olgh= AS QS wf AA AbF 7HAS W 83t o At
£ 4 otk I3y LFP HiEgls ovz] dxrt ot A=kl wiEl=|E gAY

=
F7t0] 28] % A Fa71E S00km & sk AL AR of,
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Z7t4o g djgg # FAZS NCM/NCA AY Higg 71%F 500km F3§o]
7P53 653kg 02 T sHAste] LEP+CTP 71%9] 3 Azlet viga] 7HaS
gl Bttt 11 A3k LFP+CTP HiE 2] 7F4-2 $8,008 =7k o sttolA|qt
PYA= 477km = Eol=th. FF NCM/NCA HigZ|= CTP 7|&S& 485
o vl RARNA FHAE 617km 7H2] FHAZ AL 1 2ol 140km 9

St} 23 AnAE0] FAASH FAAR] Aol2 FAT 4 gk

ul ol N v

H 3. LFP, NCM/NCA A€ HiE{2| TH7|d 7|8 F™72], FH, 7t4 Simulation

1. 82| 500km S P Al2] BHE{2| Pack 2t F7

Qg e Ha| | HHE{2| 2F Cell2|&  Cell 22| Pack 2I& Pack 22  Pack ttot | HHE{2| Pack

(km) (kwh)*  (Wh/kg)** (kg) (Wh/kg) (kg) (USD/kWh) | 2F24(3$)
NCM/NCA+Qt PKG 500 9% 210 457 147 653 130 12,480
NCM/NCA+CTP 500 87 210 417 165 529 118 10,359
LFP+QEL PKG 500 111 170 652 128 869 90 9,975
LFP+CTP 500 98 170 577 143 684 86 8,390

2. BHE{2| Pack 22 653kg S 2PHAlIS| £ JHs Azl U BiiE{2] Pack 2t F=7F

= =3 H2| HHEf2| Y Cell I  Cell A Pack 71X | Pack 23| | Pack ©J} | HHE{2| Pack

(km) (kwh)*  (Wh/kg)** (kg) (Wh/kg) (kg) (USD/kWh) | 2124($)
NCM/NCA+QEt PKG 500 9% 210 457 147 653 130 12,480
NCM/NCA+CTP 617 108 210 514 165 653 118 12,786
LFP+2tt PKG 376 83 170 490 128 653 90 7,493
LFP+CTP 477 9% 170 551 143 8,008

A2 sto|EAE

Zoeaek B 1kg g RA2| 0.67km Fgt
R AEQ dI|ZHNCM/NCA A Z)

3317, FdAH2| 500km S 7HYA|l LFP, NCM/NCA HHE{Z|

7|3 7|8 744 Simulation

653 86

5 0
o 722 Yot 500km A It BiE2| Y

[ZICh= ¢ Z3o| wet LFP ZElA| STtete £AIE ddlof By

J™18. HiE{2| Pack £ 653kg &% 7HEAl LFP, NCM/NCA
HiE{Z] oi7|d 7|&% S 7ts 12| Simulation

B FH2| 500km S 7HEAl HiE|2| Pack 7t F=EX|

mH{E 2| Pack 7| 653kg 8L 7HHAl =& 7t Az

(USD)
14,000 700
12,000 600
10,000 500 |
8,000 400
6,000 300
4,000 | 200
2,000 100
0 L L 0 1 1
NCM/NCA  NCM/NCA LFP LFP NCM/NCA NCM/NCA LFP LFP
(Y4t PKG) (CTP) (Y8t PKG) (CTP) (et PKG) (CTP) (LHF PKG) (CTP)
at2: st0|ER=H At2: slo|FASH
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55 AMABRMOR LFEP+CTP HllE|2] 742 o] Agsith= 21 2% Z3olth. ot x7|te] Hieel &
AH| M2 STHA| AT FZES AR wiel AiA e oy Wrh W LFP Hig=
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AFY A2 WAz se] o 2 whet A ARz olojit

L G

>4

ZH] o] Frishd 22 wiEe] 85 2710 F7ElE Solet Level 5 9

HAZEFPA = 7120 AFEEE Qs Level 1~2 ©AS] A7|2kE T X 35%

B2 AgS avske ez g4 ot @A LEP+CTP wiE2E B
&

1o
fou e
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R
B
n)
N
o
L
o
N
H
3
~
=]
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=l
N
o,
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o
&
2
w
-j%
AN
1o

AgFeY AAgle] HEEH we AtoR 310km ol BE)A] Rohks Alelth
2= LFP Hig7h 82 &+ e A2 FI7PE 42 =49 A,
Aol Tt FATE 7R 9ol =2 ThsAdel woH, =ul dAE0l
FLolal e NCM/NCA A€ wig={7t Fo] & Zo= ot 53|
NCM/NCA A2 Hielgl= O High-nickel =A, @ A2 =4, ® CNT
A SO At 24 AdS Bl AR ouA 2xE I 5 Sde

o127} ge] Wo} Slrk AE FHA Aol

J2119. nVIDIA 7t 3745t A28 Level ' Architecture g}

Zt&: nVIDIA, 5t0|EAEH

4m
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B 4. tNEAQ 22338 Platform @l nVIDIA 9 E|&2+2| Architecture & AFYF H|W

3=t

0[0F7|, 2020 Tesla Battery Day

T2 Drive PX Xavier Drive PX Pegasus Drive AGX Orin TESLA HW 3.0
=2
oTr
. . . . 2x Tegra Orin 2x Tegra X2 (Parker)
Computing 1x Tegra Xavier 2x Tegra Xavier 2x Tegra Orin +2x Next-Gen GPU +D25 Pascal GPU
Arm Hercules - -
CPU 8x Carmel ARM64 16x Carmel ARM64 3x Quad-core Cortex-A72
12x 24x (12x Coretax A72)
2x Volta iGPU 1x Parker GPGPU
1x Volta Igpu 2x Ampere iGPU  2x Ampere Igpu
GPU (512 CUDA cores) (512 CL.JDA cores) (?CUDA cores) 2x Ampere dGPU 1x2 SM Pascal, 256 CUDA
2x Turing dGPUs cores
Memory LPDDR4 LPDDRS5 0f|&f LPDDR4-4266 +
20 INT8 TOPS,
Performance 1.3 FP32 TFLOPS(GPU) 320 INT8 TOPS 400 INT8 TOPS 2,000 INT8 TOPS 600 GFLOPS(FP32, FP64)
10 INT8 TOPS, (Total) (Total) (Total) 144 TOPS(Int8)
5 FP16 TFLOPS(DLA)
36W
TDP 30w 500W 130W 750W

*72W(HI A

2t&: nVIDIA, Tesla, 5t0|EXt2H
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Q2. Y LSE2A ME 7tsd2 gLHR?

A, 273 FH9 S=EEEL SU dAEZ NEFold @717 Wl &
HEE7= 44 gob Bk sWiE Zet 229 g A dAEe o
F=Z=49 High-Nickel 71& 282 AP35 sl @24 d=€ ;é
90% ool High-Nickel g ol% ya== &2 7j&oloh =W ==
AAE 71, LG 33t 4H SDI &= @4 NCM622 & 9 B2 wafjstal
9lom o] 2021 ¥ NCMS811, 2022 ¥ NCMA & Nickel H]Zo0] Az} =opAt},

olicHlo] A & NCMS811+523 & F2 Ldz wmuf ZFoj 2021 9
NCMS811, 2022 & NCM9)s}s0l AEEm np7ix]& Nickel HlFo] 2t

okl
412 924 438Ae oAy gkl O FHEA ot ouUE Aol

E
7Fest, @ &#o] Fof SEI 59 gt F4do] Aol wet a1 B o]

33 20. H2Y d=Me BAMIE Aol 2220 oV MR 8 &Y, Uzl 2= 37t 75| 2 82 2t

Cathode SEI layer Electrolyte
decomposition

... Gas evolution
Secondary-
Microsphere

5 Initial SEI layer formation Additional SEI formation
Polycrystaliine cathode at surface and crack site at surface and crack site

(.

Electrode pressing

Single-
Crystalline

Initial SEI layer formation Additional SEI formation

Sigle crystalline cathode at only surface at only surface

- ngh loadmg 8.7mAh cm?  Retention: 84.8%

::::::::::::::::::::::

150 2 75-4 2 Vv, 1C B t—

@ N-NCM-45°C

Capacity(mAh g™)
]
(=]

90 @ SC-NCM-45°C
60 - - - -~ - - - N
0 100 200 300 400 500 600

Cycle number

Z}2: Advanced Energy Materials, Nano Energy =& QI&, SI0|&x53

HIResearch 21



O|2FHZ|

M| HHEZ| &ESIIHA]
o Zx|0{0F & 7|EH
A 15|
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A, @ ANAA =& diEgeEolold AxA HigErt dFE 7FsL =A
oAt AxA| viE 2|7}t 48Rt 7H A= o ds] s asjoF & 7]e2] dAl7F Bol
HorolZ] mizelth. =& AXA HiER= @49 gE HiErt 7R 7]e3
FAE Hebd & Sle Aol Atk AA, ouvz] el Frtolth
A712e] oA St ohet SPAARETE A Sk 5~15TB 71g Ao}
et dlolg A2E floiAzte wiEz &% F7te Egolh olgHlmE
2lE HiE ] 01]‘41] &0l 300~400Wh/l 7} gHAIQl ®HH A1A| wiE 2=
300~800Wh/l =98] oz E4& vebd 4 ok &4, A4 dsfido] a4
@ﬁﬁ;gi ];Hy\ﬂgnz]}q o]-FH/HO] 5’_7—" obﬂ-ﬁq @7]9}0]—14 O‘[—X%k]o‘l 14-_2 OH;’(ﬂ
defjfe] B AEy o FAo| o Fu WA e @ 8glo]
EARt A, wiEE] Zd Al ‘%Po}l]ﬁﬁ ?_}Xé*é% ’ﬂiﬁ}ﬂ ak
AEEE RE A A8l =
L /\}3}117] Tzo 7 2§
(Battery Management System) -2

ol
OTL
1%

r rlr -101'

ot A3A dfEe] A4Sl SlSdE A& Sddd 27 3 A 4
wsph Sgslolo Stk vtz AZshY thewt Ze AT Aol AubZol
on] Q= AuHE AT o Piel] A g et 4o ofF AL TR oo}
A diEele] it A7 =8 5 ok olujoleh AR A HiE

=2le A wERE #HE =ger ARl e of

oJAaL AT

=
=]
AA A7) 3] A-8EE A7l BetoF 2027~2030 978 Ao ® Attt

J21. 2|0l HiEflet HTA| HER|S] 72 W]

Packing More Punch

Solid-state batteries promise to add driving miles for EVs in a smaller, simpler

pack

Lithium-ion battery

Electrolyte Anode Cathode

solution

At2: Toyota, 2|M2|4E
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13 22. 2|50}2 B{E{Z|Qt M| HHE{Z|2| O[22 of|L{R] ZE 20| Bl

High|
é Solid-state i
s battery
@ — !
é ngher energy den$|ty
Low
————0—0—0—0—0—0—06—0—0—06—0o—>
0 300 500 800 1,000

Energy density (Wh/L)

At2: Toyota, otO|FASH

A Hsh2 =t D A AshE AL B FIEA(Sulfide), A2H2A(Oxide), E2|™ A (Polymer)
020|827t =2 14 AaAl wiEEe] e A AHoldME: AAFSEEDG w2 ol
MR e 2L Aek(lms/cm oVHE Ze Aol Hasht olAxLrt ¥s ¢

AUAE Wol AFE 4 AHete FEet %3—12 7] ot gutzo® ol
olgAl AAHNEL [AlA AREA olFcke W uA™siEe Azt
FEIA olEs] mZe] dider ol2AEErt Y ERF 553 gl
et &2 shotd Sebds Auof gtk 22 g d7se T AsEY
olALEErE HA AejEe] FHSAU Tl AdEES HolFA Sl
EFoRst g 7EsAol FEE "art At ®lon transport in sodium ion
conducting solid electrolytes. Solid State lonics 227, 102—112, ®Fast lithium ion
conduction in garnet—type Li,La;Zr,0,, Angew. Chem. Int. Ed. Engl. 46, 7778~
7781,  ®High-power  all-solid-state  batteries using sulfide  superionic
conductors. Nat. Energy 1.16030)

=
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2) 229 W3} 59 > = EWH(Conventional) & -84 Yzt B
HARATE7I&E =2 A

gErge] 3¢ 59(270~370mAh/g) ] <F 10 B} 7} w2 W 8%
(3,860mAh/g) 7} W2 &l AfJUtERgtdEtgo] dojuh= APE 27 wiiol
=2 g E‘.% [e) 1=

1aE =5 2AEA oldAold. kot 2lE
E
E

W BT 5 9l o g FFuRy

Jo
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ot
ok
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.,
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e TEW fEHE 4279 dEolE g4 o 5

et H o= CNT, Graphene 52 8o 5% IH5S Fdok= A+ A
A3 Zolr}, vjele] ZHPHA] Li-MWCNT(2E3} d5HeateEr) 3
ggol2 oy S5 XAd dEfolE A¥E AAlsk: 2w At

A (Interface) GHS 5= Aoz B TH v} 9}

2o

5

1

o>,
oX,

o] e AAAA FE7I&Yo]l Nature Energy & Fofl WEZO|E FA

< 9l A Az 429 GAEST 718S 48T AT ANE

A HEfe] £330 Sum ] S-B thegld BES Agel

ol Tl T Y A ARt oflet viEHY S5 FAE
Z

A7) 2fEel HigEe] Aut a0 S

[t

R
TR

3) 3 1A A FIARE AR 54 AN
AuA e 1A Felan G, B A Ueld dEole o5
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—_

v

R

AnFET] SHe WS AT %9l 8919 Hwst kol FEF o] 1A
A gole] Al WSl WAL It ol sl 9l
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33 23. M7 HHE2|e] 254 =&

Lithiathed

= & oiLQl 2IEHEe HEZO0IE Hds AAMSH| sl CNT,
Graphene AME &85t ALl HHAl 7L i =
- Li* flow
. Liplating

Liplating

!

o 1A BiE{2] A 2t JH7Y

NMC cathode

Separalor + electrolyte

NMC cathode

NMC catho

Graphite anode

Electrolyte
Electrolyte
B el

[AQ=C-compostie faysr |
Li-ion battery Li metal battery Li metal battery

(this work)
Zt=: Nature Energy,

0| E2t= 2
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O3 25, I MoiE S4d SSAAL| AT AY0| LUSHAH E[0] ORUEEE F0FE 718 HE 22

Protected Cathode/Electrolyte Interface

in Solid-State Batteries g
coating

LiH PO,

LiTi (PO,
LiPO.

Cathode

Phase
stability

Promising Cathode Coatings

Current collector/SSE SSE/Coating
3 - . ! 3 . 4
{« P4 . H_,' " —t Coating/Cathode
SSE/Cathode n i I ¢a
(imperfect coating) 2 -
"OtY A SSE/Carbon
Carbon/Cathode .
(imperfect coating)
Solid-state
° electrolyte O E;Eza;:d ‘Carbon
(SSE)
Cathode with Cathode with Current
I perfect imperfect I
coating O coating calksctoe

Zt2: Joule, ot0|EX}ZH
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SaME 283 M BHEZ] A 2ot JHA

A typical liquid LIB

A conventional SSLIB

A cathode-supported SSLIB

B
(this work)
Separate
Solid  <-:--
A -
N\, Y electrolyte su c?:tr’;‘e)g esolid
Y 7 membrane e
K electrolyte
A membrane
I framework
v Good wetting ability v High safety v High safety
v Low interfacial resistance 4 Low wetting ability v Good wetting ability
@ Low safety # Rigid interfacial contact v" Enhanced interfacial contact
x P Liquid phase in liquid LIB;
m Carbon stuff ‘& Cathode active materials Electrolyte | Solid phase in SSLIB and plays a role
LA as a separator
(a) 3 A cathode-supported SSLIB tested @ 30 °C (€)210}—— A cathode-supported ssui Based on PPAL solid (e)_l = °
S39) based on PPAL solid electrolyte ~9— A conventional SSLIB electrolyte tested @ 30 °C 500 |- o '3
£ /_______——/ ~ 180} - A cathode-supported SSLIB 9
> ¥ "© 01C 02C | 05C 1c 05C . 02C = 01C 5 $
= i
33 s L N
27 —— g 150 SSLIBs @ 30 °C
S 39 ~ 5000 - based on PPAL
a 95¢ N N N N QC N 2 120}°9%000 90000 | T )
0 20 40 6 80 10 120 140 160 5 1 / 9—, solid electrolyte
=42 2 gl 200000 990004 H
= A conventional SSLIB tested @ 30 °C 1] 0 ' | N
539 based on PPAL solid electrolyte ® | | *
8 2 e} [l ; 2500
3.6 [
= S { |
g o | L e 37 Y
S 3 < A cathode-supported SSLIB
s530 alc
o b N " " " " " " " 0 A I 1 L
0 0 6 8 10 10 140 160 ] 4000 8000 12000 16000
Specific capacity mahg’) Z.,(©
(b) =42 y o (d) i (f) =
] A cathode: suppon'ed SSLIB tested @ 50 °C 240 | —9—A cathode-supported SSLIB Based on PPAL solid
5 39 based on PPAL solid electrolyte —@—A conventional SSLIB electrolyte tested @ 50 °C = °
¢ h ‘—/ _180b 12000 | 150 A cathode-supported SSLIB @
>3 = 01C | 02C | 0sC 1c 05C | 02C | 01C g ¢
2 2959, oo
S 33 S 1sf \ posaadyosedd sooos,
z \ g %oo, [ SSLIBs @ 50 °C ° o
2 30 - o $90003 ) based on PPAL
s 1c . esc oic]  >qn) | 099%° 8000 oo on
2 \ / 9 I~ [ solid electrolyte 3
0 20 40 60 80 100 120 140 160 S ) 990000000000 | < o T w0
\ () °
3"2 A conventional SSLIB tested @ 50 °C 2 9} W’O’\ E
= 29 based on PPAL solid electrolyte : 000009 ] i °
';; S el f \ | ; A conventional SSLIB P
Sl —— g K \ .' “onf ! y
< z [*3 9 3 o
S \ﬁ g 30k s *? % . "\.
c @
S 9% 9. A cathode-supported %
5% e asc atc of wk ssLiB hV)
b . A . : . . R . A SR S T S o f L L s
0 2 4 0 8 10 120 140 160 0 5 10 15 20 25 30 35 40 45 [ 3000 6000 9000 12000
Specific capacity mAh g’) Cycle number z (@

212 Energy & Environmental Science, 5t0|£2t&3
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A obd BAAS St AT A U AR AHAE A AR 54
FsAgel 2% ert ok A 7 427 9, 89 Ao g2y pelures
A% AR dset 59 MSd T Gigalactoryd)olH Hele] A4 g
Aslsh glon $his] Aze 71e] B Zoleta Amg Zow eipth w9
Aze e 277 Fopis ouAUEs} kot ZAAE ojE Soid
A0 WHRA AT WL daet o 0 ol A AR Heelelolel A

A FEY Agelehy AT v 9)

Hl&et7t wiele] ZA AR MBIV AR AE Faohe FEe oA
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225t 0[0F7|, 2020 Tesla Battery Day

SHET7H(12M) 850,000 2l (&sh)
Z71(2020/09/11) 705,000 &
24504 20.6 %
StockIndicator

AEF 3914
LA 7,092k
A7 oK 49,768 1A
QlFoIR|EE 359%
523374 230,000~768,000
60 YETH 643927%
60 LB 412149
FIRUE (%) ™ 3M 6M 1M
ArE -43 526 107.0 176
il -43 526 107.0 176
Price Trend

000 LG3}3t

884.0 4
784.0 4
684.0 -
584.0 4
484.0 A
384.0 4
284.0 4

184.0

(2019/09/11~2020/09/11)

r 2.28
r 2.08
- 1.88
r 1.68
r 1.48
r 1.28
r 1.08

Sep Nov Jan

Mar May Jul Sep

— 0.88

Price(xh Price Rel. To KOSPI
FY 2019 2020 2021E 2022
O () 28625 31631 40629 44103
GO (M) 8% 2,251 3206 3508
Z0[2 (M) 313 1,199 1,955 2,146
EPS(2) 4003 15312 24975 27411
BPS(&) 217,230 229743 249718 271,689
PER(HH) 716 460 282 257
PBR(HH) 14 31 28 26
ROE(%) 18 69 104 105
Big2UE (%) 06 06 09 10
EV/EBITDA(HH) 107 127 100 90

FK-IFRS 2 29 HPA|=

[M7/2tel/RERIEI/0IZRMA]] Ty

(2122-9193) ethan.won@hi-ib.com

=

|0

Hu

[y

™

O

>

e .
N T o

O|ROZ|D FAte| StHY HHE{2|

00GWh 72| 37t Z0|E}. Ol% 3= SH2Z
A= 21 E SO BiEfe| d4bs=H2 120GWh of
2 2oIt}, A=/A9E2E 15 @ 6Gwh — 16 & 11Gwh —
17 & 18GWh — 18 '@ 35GWh — '19 & 70GWh [EZE 40GWh +
23 15GWh + 02 5GWh + 3= 10GWh] — 20 1 100GWh [EZtE
60-65GWh + &= 20GWh + 0| 5GWh + #= 10GWh] — 21
1206Wh [329| CiF 20| =12 F=Ett

u> N2

A% USH tjEfz] MASET 2L 19 WY 256Wh R, £
ZAlo2 Z40| 0|20{2/0{ 20 WY 27GWh x| Z7f8 2= otk
Ol2f3t ZM A&l H7|aHA HBZ0| A 19 W 50% L£Z0M 20
80%2 HCHE0| 7[ure £1 Uch AEgRE 17 @ 8GWh — 18
9GWh — 19 14GWh — 20 & 25GWh — 21 d 27GWh = #2l0|
22l Aefolct,

LG 3}5¢ 3Q20P : A3t AA Amajo|=
2020 AHe o2
1,562 &0 Y|
HUMAS AZ A3

22 23 ABSPVC AMADI SZMO| [2 MQsstEe A

66 A9 [a/q +21.1%, 1M Cons. 8 £
A2l [g/g +25.2%, 6,871 AH]C2 A|%
2 715 Aoz HdYsitt Yoot MH2

24
ol

-

20/ Buy 92|, SEZ7} 85 HI0R 43
SAOl ohiet =22 H Buy & RAIGHH, SEFVe ¢34 Y| HES
Gl 2 2 defettt. SEFIk=E SOTP 2
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Earnings : A|&k[= 428
A ME2I0|R

1Q19]

2q19|

3Q19|

4Q19|

1Q20| 2Q20P| 3on£| 4Q20E|

2019P|

2020E|

2021E

HHEH Hojgl 62652 67784 73344 74510 67292 69352 83966 9569.6 27,829.0 31,630.6 40,629.4
M F3tet Molel 3,7488 39364 39648 38980 36959 33128 38036 40251 155480 14,8375 17,0844
x| Mol 1,650.1  2,0094 22102 24806 22609 28230 34568 43279 83503 12,8685 180653
Heraxy Mol 888.3 8946 1,187.7 11,1783 849.1 789.2 783.9 7777 41489 31999  3,180.9
Ay arst Hoiel 1435 154.0 165.9 164.4 159.3 160.3 172.7 171.1 627.8 663.4 690.6
sts Mol 228.0 169.6 937 98.8 2211 177.8 98.2 103.6 590.1 600.7 629.8

g0y ol 263.1 247.0 380.3 -275 205.9 571.6 715.8 757.3 8629 2,250.6 3,205.9
Meotet Maigl 397.2 3822 3212 315.8 2426 4347 598.3 6158 14164 18914 23566
x| Mol -1479  -1280 712 -2496 -51.8 1555 157.3 187.5  -4543 4486 956.9
Hetad Mol -6.2 5.2 45.1 257 321 35.0 352 353 69.8 1375 148.2
My apst Mol 11.8 109 16.1 -1.6 235 14.1 15.2 15.1 372 67.8 47.0
oots Mol 382 9.1 -11.1 -15.3 24.9 11.6 -10.9 -17.0 209 8.6 14.4

Fo|dE ol 4.2% 3.6% 52%  -04% 3.1% 8.2% 85% 7.9% 3.1% 71% 7.9%
Mot SE] 10.6% 9.7% 8.1% 8.1% 66% 131%  157%  153% 91%  127%  13.8%
Hx| Mol -9.0% -6.4% 32%  -101% -2.3% 5.5% 4.6% 43% -5.4% 3.5% 5.3%
Hetad Mol -0.7% 0.6% 3.8% 2.2% 3.8% 4.4% 45% 45% 1.7% 43% 47%
My apst SR 8.2% 7.1% 97%  -1.0%  14.8% 8.8% 8.8% 8.8% 59%  10.2% 6.8%
oots Mol 16.8% 54% -118% -155%  113% 65% -11.1% -164% 3.5% 1.4% 23%

Mzold o 279.6 193.0 2439  -1559 176.0 4516 606.8 666.1 560.6 1,9005 2,773.2

g71=01Y ol 2119 83.8 137.2 -56.8 36.4 4191 456.7 363.0 3761  1,275.1  2,079.9
X HjFEF01Y Aol 194.5 68.1 128.6 -77.8 21.1 3823 4207 3746 3134 1,986  1,955.1

A= SI0|FASH
2. LG3tstel 3Q20 A& =34 2 Consensus 2| H|i 1 3. LG &8t PBR/ROE Band Chart
= -
@wegh | 319 | wy 2020 | q/q  3Q20E COT::A”]SUS Gap % (HKRW) o $ géx(ﬂ - Técoi & (%)
800 2.00x 48
———3.00x
Of= 73473 143% 69352  21.1% | 83966 | 81562 2.9% 700 42
600 36
geole 3803 88.2% | 5716 252% | 7158 687.1 42% 500 30
400 24
300 18
H™ole) 2439  148.8% @ 470.0 29.1% | 606.8 670.9 -9.6%
200 12
100 6
R 1286  2273% 3823 | 10.1% | 4207 4655 -9.6%
=0/ 0 0
02 03 04 05 06 07 08 09 10 11 12 131415 16 17 18 19 20 21

Az st0|E2E A2 50525
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EBITDA £V H| D
['21E] | /EBITDA
74,4322
MG otst 26324 6.5 17,110.8 LyondellBasell & Peergroup EV/EBITDA
X 2,361.9 215 50,779.8 CATL & Peergroup EV/EBITDAO] 30% & ¢!
HEHATY 468.2 6.0 2,809.3 Nitto Denko & Peergroup EV/EBITDA
A ast 117.0 300 | 3,5087 MER|2 5 Peergroup EV/EBITDA
Hots 344 6.5 2237 7| =AW = YD EV/EBITDA H&
EXEREAE TEX] (B, +) 207.1
=Xda G -) 12,9677 2142 =XteZ FHAK|
M= THK| (D, -) 2,7103 LMF 7,688,800F0 X2 F7t 352,500 HE
F=A S 7,688,800
F7t (200911 B7F 7|E) 352,500
w=XtAE 7HK| (A+B-C-D) 58,961.3
L F A (F) 68,9406 F LEHFA 70,5928 F - Xp7|FA 16528 F
[+ HF 7IX (A+B-C-DY/E) 86,0008 |
2R 3t0|EASH
J- 5. LGt AI7HEN L 7+3H7 Spread (Spot) J3 6. LG 3t stEE JH0| Y 715Edd Spread (1MLag)
(H/t) LGEIEl AIPHEH (2) (Aot (/) LGaeh 27| shete 2 Yol (R) )
——— LG3stsh 215 # Spread (Z, Spot) —— LG3Ist 2t5™ A Spread (Z}, 1M Lag)
1,200 ¢ LG3f3t JFSW R Spread £7|H2 (&, Spot)] 80000 1,200 ¢ LG&8t JISTR Spread 2|2 (5, 1M Lag)] 1000
1 900
| 1 50,000 f\ 1 800
1000 | ¢ 1000 | YU )
v | 40,000 ki \J () 1700
e llh, ,/\n.‘( \ .MA J nl‘ {\ r [} 4 600
800 | '-,\f"b\ V' if* | 30.000 800 | ‘\I, W ¥ 1] \ { 500
| il ﬂ | "M | 400
N A I ”\\ 20,000 1 fv \1 u" |
A 120 | 1 300
600 l‘“-,/ 600 fY. A U Y
110,000 1 200
1100
400 L L L L L L 0 400 L L L L L 1 0
4 15 16 17 18 19 20 21 14 15 16 17 18 19 20 21
2t&: sto|EAEH 2t=: 5t0|E2SH
J% 7. ABS-Naphtha 1M Lag Spread 30| 1% 8. PVC-Naphtha 1M Lag Spread 30|
_ — PVC-Naphtha (1MLag,
(USD/t) ABS-Naphtha (1MLag, 3} (USD/Y) (USD/t) ap a (1MLag, ) (USD/)
PVC Price (R)
1,600 [ ABS Price (2) L 2,200 600 - . 1,100
1,400 £4 A 1 2,000 500 | 1 1,000
1,200 | 1 1,800 400 | nnu I /\\ 1 900
A
1,000 | /\/\'\ 1 1,600 300 \\,\/ VW 800
800 4 1,400 200 + 700
600 | 11,200 100 600
400 L L 1,000 0 L L 500
18 19 20 21 18 19 20 21
A&: 5t0|E2SH 2t=: Sto|EASH
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Multiple Band Charts & Consensus

1% 9. LG 315t PBR/ROE Band Chart

23 10. LG 3t8t PER Band Chart

ROE (?) Price (Zh . Price (Zh — 6.0x
(HKRW) — 1.00x 150« (%) (HKRW) 90x 12.0
800 - 2.00x 48 800 - 15.0x ———18.0x
———3.00x ——21.0x
700 42 700
600 36 600
500 30 500
400 24 400
300 18 300
200 12 200
100 6 100
0 0 0
0203 04 0506 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21
2tR: sto|E2EH A& Sto|EASH
13 11. LG 3tee| A48 U FY1 Consensus 30| 1% 12. LG &13to] DPS, HEHASE, BiEt40lg 20|
J_a.l_ (] =
(%) LGZ3} FY1 Consensus () L) %) 10 11 12 13 14 15 16 17 18 19 (#/F)
——LGEE MU= E (& 50
80% 6,000
40 F
60% 5,000 20 |
14.9
40% 4,000 20t 143
10 | R
20% 3,000 14,000 4,000 4,000 4,000 4,000 4,500 5,000 6,000 6,000 2,000
o L 10
DPS (%) —O—HiYME (xh
0% 2,000 o
O —a—tgsolE (?)
6
-20% 1,000 22 1.9 17
. 13 14 15
1.0 13 1.2 0.6 3
_40% - 40 L I L L L L L L L L 0
12 13 14 15 16 17 18 19 20 21 10 11 12 13 14 15 16 17 18 19
22 sto|EASH A= Sto|EASH
13 13. LG 3t8te| Earning Revision(3M) 30| 314, LG 3t5te| 3Q20/2020 F&0|2 Consensus(1M)
5 ——3Q20 YOI HUNA (3] o
(Earnings Revision%) (de) 3Q20 ¥l 12 (&h (HYH)
2020 YOI HMAA (2
100 - 900 - 2020 Yo 12 (R) L 3,800
(=]
75 10 800 1 3400
> ot
o
50 | os 700 1 3,000
odt
25 - ) 600 - 1 2,600
=
0 ‘ 500 1 2,200
)
o5 L © L i
25 5 400 1,800
ox
=0 o 300 |- 1 1400
oo
-75 w L i
g 200 1,000
-100 - 100 600
191 194 197 1910 201 204 207 2010 21.1 18.1 187 19.1 197 20.1 207

At=: slo|FAEH

A2 so|EAE
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HEMENE EZAO0IIAA
(RS 2019  2020E  2021E  2022E  (EHQ:AII %) 2019 2020E 2021E 2022E
SEAA 11,870 12746 15402 16297 OHEY 28,625 31,631 40,629 44,103
e = 1,889 1,800 1,605 1,387 27t2(%) 16 105 284 85
CH7 |2 8AAt 33 33 34 35 OiEet 23779 25,627 33,572 36,793
et 4,037 4,454 5,703 6,185 OjEZ0[2| 4,846 6,004 7,058 7,310
A TARAL 5,034 5,562 7,145 7,756 HOfH|QR2E[H| 3,950 3,753 3,852 3,803
HQSAM 22155 25769 28737 31,176  HHuH| 243 268 344 374
[ 18594 22340 25417 27,945  7|EIEYo - - - -
DA 2,206 2,041 1,898 1,775  7ElgeHIg - - - -
ApAEA 34024 38515 44139 47473 ¥Yo[ 896 2,251 3,206 3,508
S| 8,942 9776 11,111 11,980  Z718(%) -60.1 151.3 424 94
i lpiey 2,380 2,630 3,378 3666  EUOIAUS(%) 3.1 7.1 7.9 80
T 21U 77 1,271 1,771 2271 OaReol 45 43 39 34
FSEA7|12A 585 581 577 573 O[RH|E 209 286 363 391
HIRSEY 7699 10299 12899 13499  R|EEH0|Q(EA) 22 3 2 3
A 5,299 6,599 7,899 8199  7[ElHYeReo -211 -128 -128 -128
37|z 1,537 2,837 4,137 4437 NIHAISAI0le 561 1,901 2,773 3,044
B2 16641 20075 24010 25483  HHOIAH|E 184 625 693 761
A|HRFAL 2 17005 17,985 19548 21,268  MHZHL0[UE(%) 20 6.0 6.8 6.9
AR 391 391 391 391 ©71=0(¢ 376 1,275 2,080 2,283
A2Yo= 2,275 2,275 2,275 2275  #0|2UE(%) 13 40 5.1 5.2
0|aloiz 14799 15706 17,097 18845  AHIEFFL £0[2) 313 1,199 1,955 2,146
7[ERp2SE -460 -387 -315 =242 7|EtEZO|S 72 72 72 72
HZ|HFEAL 379 455 580 717 ZzZo|9 449 1,348 2,152 2,355
A2 17384 18440 20,128 21,985 ApiFFH&ZEZO[ - - - -
HZSEH FQEMAHE
(TRl 2019  2020E  2021E  2022E 2019 2020E 2021E 2022E
Hoes sigss 3,121 4,801 4832 6,982 FIAIE(R)
g71z02| 376 1,275 2,080 2283 EPS 4,003 15,312 24,975 2741
SEAMZT | 1,720 2,254 2,923 3472 BPS 217,230 229743 249718 271,689
SR 137 166 143 123 CFPS 27,718 46,221 64,135 73,337
Al aEaAl (0]2) 22 3 2 3 DPS 2,000 4,000 6,500 7,000
EXgE 252 -6,111  -5644  -5644  -5644  Valuation(tl)
SBAMO| HE(ZIE) -6159  -6000 -6000  -6000 PER 776 460 282 257
SHAMO| HE (FIS) -232 - - - PBR 14 31 28 26
S8R0 E% -119 -31 -31 -31 PR 1.2 153 11.0 96
HPES HISE 2,301 3,041 2,903 731 EV/EBITDA 10.7 127 100 90
Ry S - 49% 4% 496  Key Finandial Ratio(%)
7|28 IZT 2,686 2,600 2,600 600 ROE 18 6.9 104 105
A2o|zZt - - - - EBITDAO|YE 96 14.8 154 16.1
HiE221E -12 -12 -12 -2 EAHE 95.7 1089 1193 1159
HSUAZTHAMOIZZ -625 -89 -195 -218  &EAHIE 36.1 51.3 633 639
7| ZHZUAZTEAA 2,514 1,889 1,800 1,605  DHESHBSIME (x) 6.5 75 8.0 74
7| LSS LS 1,889 1,800 1,605 1,387  MIAMBHE(X) 6.1 6.0 6.4 59

2>
b
—
@
_k')j
]
[o]l}

OISASH 2M2 2%

Hl Research 44



0|&}242| 223t 0|0F7], 2020 Tesla Battery Day

LG &8t 22)E
2Hz7 2Hz7
>zt sxjop | Tt ﬁf"'zr FE | @A)
22 217 EAOA WS LY Y SEZT 30| @& | o] _<h
Zo1tHs| | F7iche)
2018-10-15(gAZ)  Buy 400,000 14 -14.1% -8.5%
980,000
880,000 2019-01-18 Buy 450,000 14 -22.4% -12.3%
780,000 l_'l 2019-10-07 Buy 400,000 14 -21.8% -11.5%
680,000 2020-02-03 Buy 450,000 14 -15.9% 14.7%
580,000
’ 2020-07-01 Buy 600,000 14 -15.5% -14.0%
480,000 M
380,000 Lt I 2020-07-08 Buy 650,000 1 -18.4% -12.6%
280,000 2020-08-03 Buy 750,000 14 -4.2% 2.4%
180,000 ‘ ‘ ‘ ‘ 2020-09-14 Buy 850,000 1
18/09 19/02 19/07 19/12 20/05
Z7HE) —— =2EZIHE)
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Compliance notice

g HuA SEY 7IZO2 i 7|at 2510,

P SIS ST S22 1%014 ekD R BLICE
P SIBEAZAACL T AR BT VIR0 FAIS BQ5t R YL

> g HuM= 7R S A 3A0H E-mail SS S50 AR0]| BHZE AFMO| GiSLICE
P SlARE 67122t Sl 7|e R7ISH Leut 2 FRALZ -OJSHA| kSLICE
P T A0 ARE LIBS2 2019 ojHS Y5 KIS ACH, 9|0l SEsh =0|Lt 7HY §l0] AHYEINSS SIRIBLICE
(At ATA)
= BAARE FARIL| SHEEAS 57| ffe #UALE0|H, M2tA, & Zkz0 ofch FARe| £ARZD0 ish Ofiigt SAo| SUARZE ARE £
UM, ofiet FR0= 2 L PAQ| 57t Q0| A, =AF E= CHOE £ YSUICE FTHA SO QIS FUIMAl A 0| UASS
FAISHA|7] HIZLICE.
1. 355 BASE (FHY 7IF 37IHH| 358) SFRAHR &2 127037t FHY SII0H| i3S ol SBSUSS Qofgt
- Buy (Off ): S S7HTHH| +15%014
-Hold(E®): XY ZIIHH| -15% ~ 15% LHQ| S=F
= Sell(0HE): FXY S7HhH| -15%0|e
2. MEFH BEASE (AZIEAW7IE LYE AIZHISHE| ER/HIS0| IS F35k= A2)
- Overweight(H|S&!TH), - Neutral (&), - Underweight (HISZ4)

SHO|EASE FAfHIE S8 SAl 2020-06-30 7|&
T Ofi ZUER) o=
E2olA HIE (%) 90.5% 9.5% -
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7|2t Hero| HiE A5

2RZIH12M) 580,000 & (A3H
Z71(2020/09/11) 429,500 &
&S50 35.0%
Stockindicator

Pl 357 4
HIHRAL 68760
A7 oK 20534449
oEoIIEE a7%
YEESN 183,000~488,000 &
60 YBAHeHES 4486
60 LBBHCH 233042
FIHAE%) M 3M 6M 12M

ArE -88 132 548 89
il =71 08 195 670
Price Trend
ooo's A4spI
5464 1 (2019/09/11~2020/09/11) [ 89
496.4 - r 179
b 1.69
446.4 A | 1eo
396.4 | 149
346.4 F1.39
296.4 F1.29
b 1.19
246.4 | 1o
196.4 - | 0.99
146.4 : 0.89

Price(Zh

Sep Nov Jan Mar May Jul Sep

Price Rel. To KOSPI

FY 2019
T2 (Aei2d) 10,097
Fo|A(RAR) 462
=0 (WAR) 357
EPS(2) 5,066
BPS() 175114
PER(H) 46.0
PBR(HH) 13
ROE(%) 29
Big2UE (%) 04
EV/EBITDA(HH) 140

2020E  2021E 2022k
11,349 14002 16,506
622 1,105 1,422
507 945 1,182
7205 13427 16739
181,824 195602 212,586

506 320 256
24 22 20
40 71 82
02 02 02

193 140 n7

KRS 22 20F A7

[C|A-Z2|0]/0|3FHA]]

e

(2122-9203) wschung@hi-ib.com

S HEZ| 0iE 371t =y 7§40] SAl0f O|F2ICt
SAks 2021 S1BE2(0f 2ISEC} oF S| YHE Gen5 BiE2IE 2AIY Al=l0lTt

oH2] Y= T2 2ol High-nickel NCA Z=A17F HEE|H, 2|2 =8 25
|

LY

=
Ug HuHoR s HBY Ao E8 CIE et 3 SUE HER U
A2, S3) A BHS JIZ Winding HAI0IA 4ot

daid, =2l
SEfOI Stacking 24
HiE2|of 25 Winding HAIS E8dHRICH Winding EAl2 2E 2140
Aok 280| =2|2F ZHoM e BiE2| W 2M2| 372 100% &3]
Stacking ZAlE Soff oz L=E IOt A=o|ct. 0|F Hige=
SO BiE2] 042 Y=E =0l= SA0| A7t HUS S SUIYA
A WEAH IHHAAH L A2 MYELC

o
02 Wy MBS Zlojct SAl: S A¥T

'
= —o —

r& L]

4T ofn 2 ¥ o mjo B> np
2= £

Ao > m
g 1T H 2 od T

1Q20 2= HIHLZ 518t7| 44 JH/dA| 0|01& MY
SAF 3Q20 AH2 oz 29 ZA(YoY: +13%, QoQ: +14%), ¥Yo[|Y
1,930 A2(YoY: +16%, QoQ: +85%)8 7|25t A|Z 7|chz[of 2gkst 2

OMEICE 25 A= COVID-19 2 Qs 42 2340l %
HOSHM 7IIE A 2=ME LIENE dYoITt 22 AYREE
tEE7| Zts 2t BiE{2| D22 48| CfH] o 54% Hae Hez

tE2= of 37% S7IotTM SUYEHA F2 £ fidS 01F X222 =2ltt

ol

]

[SaT (18
ot Ho

HAME BE2E Server 2419 Memory BHEX| gt SRAQF 22 DZHAG
HZLE ST oo, AZH 47| 1Y Eo| 2 OLED A 42 372
QH42Ql Cash cow g2 & Zi0|ct 0| BtEst 2020 @ OfE Ut FYPOo|A2
212F 11 3 ZR(YoY: +12%), 6,220 A/ (YoY: +34%)2 7|15E Aoz 2FECh

Oi4 S22 Q4| BHEZ7} 580,000 Y02 Mg 2%
SAjol Cfst SEZILE 580,000 HOZ AR ZHSHD O SxtelH Qs

SEFtE V|13 A =2 43dS st 12 7H2 Forward EBITDAOff Z4AIA|

% YE BT EV/EBITDA ¢! 183 BiE A&511, HELAS0] A2 7RI
grgst SOTP YAlg &dlf LR 212 4= YFS2 COVID-19 0% F7|1RY
CH Ysto2 T2ind 7|28 J25IH A7|3F AIY S 218 A1 32 Hets
HS el Ok JE =76t SAF F7ks HiSet HIE2IH0IE 271
gieish POl AIZSZ A0l BN T ZYME B oLt =
JHEA G WI|A AYE HIEE 25F AR A2 YAsks A2 st
20T E5 F2 2AgAt YAS SUY HiE2| YAS Al 20HR|EE,
Y, 283 S SH0| JoE HiEE AEES e #8IE S Jt4eiE
A0|C}. O|F Sall St HiE(2| F20 2 Fo| UiE 32 +24 740l SAlof
LIEILITM 7t 458 0IF A2 W= Bt 71 2YS BIE &9l 7|82
2EY AS S
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(EHel: HH2)
1Q19 2Q19 3Q19 4Q19 1Q20 2020  3Q20F  4Q20F | 2019  2020F  2021F
o= oK 2,304 2,405 2,568 2,821 2,398 2,559 2,912 3481| 10,097 11,349 14,002
HX| At 1,729 1,823 1,954 2,211 1,795 1,920 2,276 2,855 7,721 8,846 11,368
AB2XIHX| 1,130 1,179 1,081 1,036 811 926 1,104 1,087 4,431 3,928 4,321
RS XHHX| 425 445 581 866 719 666 822 1,308 2,318 3,516 5,243
ESS 173 199 292 308 265 328 350 460 972 1,402 1,805
HAHE A S 572 581 614 610 602 638 636 625 2,378 2,502 2,634
YoY 21% 7% 2% 14% 4% 6% 13% 23% 10% 12% 23%
QoQ -7% 4% 7% 10% -15% 7% 14% 20% - - -
%ol 119 157 166 20 54 104 193 271 462 622 1,105
HX| Atgig 40 71 67 -90 -41 8 89 153 288 199 608
AB2XIHR| 120 134 122 106 20 71 112 109 482 301 453
S XHEX| -82 -76 -68 7 -50 -63 -36 10 -219 -138 38
ESS 2 13 13 -203 -1 0 13 34 25 36 117
M2 A 79 87 99 110 93 96 104 119 374 411 474
YoY 65% 3% -31% -92% -55% -34% 16%  1248% -35% 34% 78%
QoQ -52% 32% 6% -88% 168% 92% 85% 41% - - -
deolels 5% 7% 6% 1% 2% 4% 7% 8% 5% 5% 8%
HX| AR 2% 4% 3% -4% -2% 0% 4% 5% 4% 2% 5%
AB2XHX| 1% 1% 11% 10% 2% 8% 10% 10% 11% 8% 10%
XS A -19% -17% -12% 1% -7% -9% -4% 1% -9% -4% 1%
ESS 1% 7% 5% -66% -4% 0% 4% 7% 3% 3% 6%
M2 AFRE 14% 15% 16% 18% 15% 15% 16% 19% 16% 16% 18%
XY 2 &9 -69 98 137 12 -31 35 114 97 179 216 422
M=ol 70 217 300 -23 -10 86 301 379 565 755 1,429
&7|20(2 58 160 217 -33 1 48 220 286 402 555 1,050
co|&o|2E 3% 7% 8% -1% 0% 2% 8% 8% 4% 5% 8%
YoY -64% 53% 2% -112% -99% -70% 1% =3 -46% 38% 89%
QoQ -78% 177% 36% -115%| -102%  6447% 362% 30% - - -

12: A4 SDI, 310|EA S
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J21. A SDI B7)E AlF 20| 3 AL 3% 2. o4 SDI AIURE 2718 Yol =0] & HY
MR = ESS N
E) PNE=Y TSPl — KK e HA = ESS KSATX mAHATX|
000 —e—FYOIAE 4 9% 300
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2500 | / 6% 100
O 4 5%
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SOTP(Sum Of the Parts) Valuation

| Tamon eanon | Targermuitipe| 7 2
YA AAMSDI 1,715 2,409 183 x| 44,088 2020 Battery Peer gourp Bz
(SEE) st 1715 2,409 44,088 (A)
= =Y olg 2Hx| Bl
EXteI=d AR A 646 30% 452 Y BH2IE
(Hg) H|APEFE Al 246 30% 172 2Q20 HEIH2|1E
S| 892 624 (8)
T2 FRotoIE #olg 2tx| sz
N2UFHEAY)  |adgriAE 0| 4,837 40% 2,902 2Q20 B 2|1E
SR (Aof) 3523 4,285 4,285 202144 ol 2%t 2 (D)
7| ATHK| (Al L) 30,634 43,330 (E)=(A)+(B)+(C)-(D)
FA2HF) 68,765 e
=EF2|HR|(Y) 445496 630,116 (F)=(E)/FA
2T =JH) 580,000 12748 Forward Cil4 ¢ 2|21
S =} () 429,500 2020 o4 &% 21E P/B 2.284
A 0 35.0%
Atz: 44 SDI, olo|EAEH
Z: HiE{2| Peergroup - CATL, LG §}st, Panasonic, BYD, Guoxuan High Tech, GS Yuasa
H 3. &4 SDIValuation table
2013 2014 2015 2016 2017 2018 2019  2020F 2021F |2
EPS (¥) 2,768 -1,426 765 3,117 9,338 9,962 5066 7,205 13,427
BPS (¥) 156,394 164,621 156,459 152,341 159,945 169,560 175,114 181,824 195,602
1 P/B (BH) 1.3 1.1 0.9 0.8 15 1.5 1.5 2.7 X2 3 EA: 1.9
oF P/B (HH) 1.0 0.9 0.7 0.7 1.0 1.3 1.3 1.9 X2 3EA YA 1.5
XF P/B (EH) 0.8 0.6 0.5 0.6 0.7 1.0 1.1 1.0 A2 32t HR: 1.1
4 P/E (tH) 717  -72.6  189.5 39.8 249 26.2 46.5 67.7 2|2 3 W3 46.8
T2 P/E (HH) 55.6 -102.7 150.8 33.2 17.9 21.4 37.9 46.7 |2 32t W3 35.4
XA P/E (HH) 443 -121.3  100.4 28.0 11.3 17.1 39.7 25.4 X2 32 W 27.4
ROE 1.8% -0.9% 0.5% 2.0% 6.0% 6.0% 2.9% 4.0% 7.1%

242: AA SDI, 50|15

2423
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& 7. 44 SDI12 7H¥ Forward P/E Chart % 8. A4 SDI12 7H¥ Forward P/B Chart
(&) —— 25.0x (#)
700,000 ———30.0x 1,500 700,000 0.4x
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———35.0x
20%
600,000 —A00x 1,000 1.;1)( b
——— 450 ~~ e 9
500,000 X 15%
500
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0
300,000
-500
200,000
100,000 -1,000
0 -1,500 0 5%
02 04 06 08 10 12 14 16 18 20 A 04 06 08 10 12 14 16 18 20
22 510|ERZH Az ot0|FASH
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MEAERE EEEOIIMA
(ErI:AR) 2019 2020E 2021E 2022E (AR, %) 2019 2020E 2021E 2022E
[SAL 5,181 5,869 6,963 7428  Oi=H 10,097 11,349 14,002 16,506
SiF 4 AR 1,156 1,453 1,684 1,356 37tE (%) 10.3 124 234 179
H7l38ARt 136 129 136 129 OiER0t 7,882 8,937 10,846 12,699
O22HA 1,954 2,109 2,656 309 0iE30|Y 2,215 2412 3,155 3,807
A 1,708 1,939 2,261 2,606  TH{H|RRE]H| 1,682 1,713 1,963 2,288
HIRSARE 14,671 15919 17,038 18,092 G| 7 77 87 97
SRR 5,427 6,408 7,156 7,705 7[EfG - - - -
SR 831 806 7% 801  7ESAHIE - - - N
AHEEA 19,852 21,788 24,001 25519  Fgole 462 622 1,105 1,422
| 3,742 3,672 3,803 4,012 3712 (%) -354 345 717 287
OH U 1,463 1,581 1,697 1,891 HRI0|2E(%) 4.6 55 79 8.6
7|z 1d= 1,315 1,315 1,315 1,315 ORI 18 22 26 21
FSEA7|12A 452 452 452 452 0|22 82 9 129 123
| 3,450 4,935 5,943 5,935 Al2Ho | &) 179 216 422 478
AR 589 589 589 589 7[EfG el -7 =37 -22 -29
H7IAUF 1,236 2,736 3,736 3736  MNRASAIH0I 565 755 1,429 1,773
SHEA 7,192 8,607 9,746 9,947 HIQINIHIE 162 200 379 470
AR R 12,325 12,797 13,767 14,962 NIZAIZO0|UE (%) 5.6 6.7 10.2 10.7
A== 357 357 357 357 7|20 402 555 1,050 1,303
A=U0i=z 5,002 5,002 5,002 5,002 =0|2E(%) 4.0 49 75 7.9
0[iYol= 6,907 7,347 8,225 9340  Ap{FFFHE &0[ 357 507 945 1,182
7 ERARERE -345 =345 =345 -345  7|EfzZolY 139 32 92 81
H|R|HiR A2 335 383 489 610 SZZo|2 541 587 1,142 1,384
AEEA| 12,660 13,181 14,255 15572 AHjIFFHE&EER0[2 479 536 1,028 1,255
HZSEH ZQENA|HE
(EF9HAR) 2019 2020E 2021E 2022E 2019 2020E 2021E 2022E
TS HFSE 923 930 1,193 1,714 FHEE)
H7lz0ld 402 555 1,050 1,303 EPS 5,066 7,205 13,427 16,789
TRz 763 1,019 1,253 1,450 BPS 175114 181,824 195,602 212,586
BRI 93 75 52 33 CFPS 17,228 22,747 31,962 37,869
AR (0[2) 179 216 422 478  DPS 1,000 1,000 1,000 1,000
BEE 35S -1,535 -1,914 -1,809 -1,919  Valuation(tH)
SO HEFIE) -1,879 -2,000 -2,000 -2000 PER 46.0 59.6 320 25.6
SR HE () -3 -50 -40 -40  PBR 1.3 24 22 20
=84ES Y -8 289 238 -335 PCR 135 189 134 1.3
MRS HFSE 239 1,422 922 -78  EV/EBITDA 14.0 19.3 14.0 1.7
Ry S - - - - KeyFinandal Ratio(%)
A8 23 - - - ROE 29 4.0 71 8.2
A2oISZ 339 1,485 1,007 -8 EBTDAO|YE 131 15.1 17.2 17.6
HigaA= - - - - HEXHiE 56.8 65.3 684 63.9
SZLAFTERMIISZ -360 297 231 -328 &RAHiE 182 26.6 300 29.6
7|z AT LA 1,517 1,156 1,453 1,684  OfSAHHSIRE () 5.6 5.6 5.9 57
7| HAZ AT AR 1,156 1,453 1,684 1,356 MIAMUSIRE (x) 58 6.2 6.7 6.8
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AFA 1121
2d SDI 25z} 25z} Iz2le
27 247 EXfO| HE LYl W 2RRJt 20| Ll SRR () CHARA|Z Y Z[11(2(A)
22 23 BEAQlA HE U & SRRt = ZJMhH] | ZIHhy|
2018-09-11 Buy 320,000 14 -26.3% -18.4%
640,000
| 2018-11-26 Buy 280,000 14 -18.2% -8.8%
540,000 ,_] 2020-05-04 Buy 350,000 14 1.1% 11.7%
440,000 2020-07-08 Buy 490,000 14 -13.2% -0.4%
340,000 2020-09-14 Buy 580,000 14
1
240,000 -
140,000 ; ; ; ;
18/09 19/02 19/07 19/12 20/05
27He) ——=E3HY)
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Compliance notice

g HuA SEY 7IZO2 i 7|at 2510,

P SIS ST S22 1%014 ekD R BLICE
P SIBEAZAACL T AR BT VIR0 FAIS BQ5t R YL

P & HOME 7RSI R A 3Z0|A E-mail S2 S510] ARM0]| BIZE ARHO| SiELICE
P SlARE 67122t Sl 7|e R7ISH Leut 2 FRALZ -OJSHA| kSLICE

P T A0 ARE LIBS2 2019 ojHS Y5 KIS ACH, 9|0l SEsh =0|Lt 7HY §l0] AHYEINSS SIRIBLICE

= BAARE FARIL| SHEEAS 57| ffe #UALE0|H, M2tA, & Zkz0 ofch FARe| £ARZD0 ish Ofiigt SAo| SUARZE ARE £
UM, ofiet FR0= 2 L PAQ| 57t Q0| A, =AF E= CHOE £ YSUICE FTHA SO QIS FUIMAl A 0| UASS
FAISHA|7] HIZLICE.

1. 355 BASE (FHY 7IF 37IHH| 358) SFRAHR &2 127037t FHY SII0H| i3S 2| ol SESUSS Q|ofgt

- Buy (Off ): S S7HTHH| +15%014

-Hold(E®): XY ZIIHH| -15% ~ 15% LHQ| S=F

= Sell(0HE): FXY S7HhH| -15%0|e

2. MEFH BEASE (AZIEAW7IE LYE AIZHISHE| ER/HIS0| IS F35k= A2)

- Overweight(H|S&!TH), - Neutral (&), - Underweight (HISZ4)

SHO|EASE FAfHIE S8 SAl 2020-06-30 7|&
T Ofi ZUER) o=
E2olA HIE (%) 90.5% 9.5%

HI Research 55



0|&}242| 223t 0|0F7], 2020 Tesla Battery Day

|'1|'0| Al HRX E |-h
SK O| :-H|o|A o=l B85 —rn_l L=
(096770) Z27| HISEMO| O £Q
FeXe) o Reo e o=
MOl SUIHHE 2]/ 22]e S4, 35 MO Y W A
K O|.-H|O|ME 19 WD 7|2 484GWh O A2ANE 7|HtoZ HE(2
AN ettt AIIER20| s 2AZ0l =AM p =] n#i|jl__';l|:f EZI: S H{E{2| W
in of 34 = =) L -+ . SHE =
2712020/09/11) 1540008 L D i olot B = Aol Alxl Ol 5t
Ao .9 =c|9fof CHall SA| S40| 0[R2 A0, &= FAte| A < =y
SEnE 01% g noy JyMo| T23| 0|20{2 2102 MBI HINR, A= Z0H3
e BIEI2] AIQIR20] CiEt 2027]2g 22 4o ohfstn QiCt
s oo 212 wlR) BHoR Z40| 0|20 SAle] ECiEHIER] Ak
e upoge 20 WL 20GWh 2 Z7Ka Z0[ct 0|E §7t2|/0|2/Z2E ZAo=
oFoREE 239% 2AM0| 0|20{2H 25 W@ 100GWh o| MAL=2HS 771-27-” g 702
52—?——7‘—7} 57,300~187,0004 " |_‘ L l_ I_
R 187428 21 W 40GWh — 22 d 62GWh — 23 L:l 85GWh — 25 L:l 100GWh 2
3]0] A2IE| AH
Z7IJ\O|E(%) 1M 3M 6M 12M 7:”%0' Tl:iil_l OEHO|E'|'
AligelE -154 339 780 -86 = = - -
sl SAM= 2glore 2 ol 2 E3 RYED Q=G
m L Da w1 er oilof CSf SAE #2242 ABIAR! SKET £ Sai 2ok Ued,
19 WQ 7|2 MANs2e 2UY 53 Aniolnf 0|& 3Q20 2= +3.4 i,
Price Trend 3Q21 2= +1.7 2ni & Z2E +34 Ani7t FIHE O|HO0ICH SARS
s kol #ol . 25 229 Mukse 2L 253 onjolct #12, 229t 1 onY
1855 | (2019/09/11~2020/09/11) - 7.1GWh 9| HE{2|= AAKSH £ 9IC}
165.8 -
1458 1 T A SAE 2UW/RY/ER/0I20| DAES BRI A0, 22 24
oy T 22Nz iteE NCMS11+523 B0 HiERIE 2o mojsin
s | o SUCH UREIS NCMBTT O] 32 AEC2 Tojg Ho[o|, 0F High-
4538 : : : : : L 048 Nickel £=20] & 92| 22 |H NCM 9%% LARS 2|2l =0|C}.
Sep Nov Jan Mar May Jul Sep
Price(Zh Price Rel. To KOSPI SK 0|_L|:|:|-||0|)Ik_=| 3Q20p; ZHJ_I_LL=17|-O|OI VS 1_|C_>I_OI:|-I%|- —'?'—;ﬂ
SA| 3Q20 AHe 02 9 R 2,459 AL [g/q +28.4%, 1M Cons. 10 &
FY 2019 2020E 2021E 2022E

w0877 3077 a7t aan 6,075 U], JYO0IY 681 A [a/g B, 1M Cons. 1,190 A]|e= AA

7|2 E Stele
2z

9| 7tsdS Yol ¥=st 7

ELITET)

FoIN 1260 208 76 114 HMMAZ AR 5158 HOZ MLSICH 0] 3Q20 Off S AW}

00! (Alotg] - - _ ~

SRR R R R e 0]90] 4 Holgl vl WMEOIE HRAS 22 NAT 0P 480 GE

BPS(2) 186398 166693 168833 172381  FA|OR R2Ie=Z Qls YRFEO| AA 40| AstE A0|7| whZ0|ct.

PER(HH) 715 347 _

PBR(H) 08 09 09 o9 ERL[A Buy RA|, IEFII 1850 E Ak

ROE(%) 02 17 13 26 i i

HHE4-01Z (%) 09 03 06 SAtOl CHst '57\}9|74 Buy £ R{AI5tL}, SHFI AY BAIS SOTP 2

EV/EBTDACH) 84 - 120 o HASO| T2t 16.0 PHAOIM 185 Ctelo= ASKSICH 3Q20 AMA2 Al

KPS i SR +7-Io||_|. 1H21 22 |m f;llkl'(SKIET) AI-ZI-]_|. LG §|.%|-j_|.o|
~ s oo ==

7t

[Aa/ste/SE2|E|/O|AHR]] TIA
(2122-9193) ethan.won@hi-ib.com
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23 1. SKOiHjo| o] B Ay 23

SKO| | 0| M [096770] 1Q19]  2019] 3Q19] 4Q19] 1Q20| 2Q20P| 3Q20E| 4Q0E| 2019P|  2020E|  2021E

o= Mofel 128486 13,1036 12,3725 11,7885 11,1630 7,199.6 92459 94683 50,1132 37,0769 41,2959
3 Aojel 87596 94636 86820 84631 80331 45177 671200 61842 353683 24,8550 27,319.8
M q3tst Aojel 25016 24198 24579 271632 19722 16805 18989 19633 95425 75149 73618
2R Aojel 756.5 846.8 8114 699.8 641.8 4752 610.5 6111  3,1145 23386 29729
MFoHe Aojel 175.6 163.9 164.0 165.2 1343 783 90.0 90.1 668.7 392.6 123.1
7|Et Mol 206.9 209.5 257.2 297.2 381.6 4479 526.5 619.7 970.8 19757 35183
Fgo| Hoja 3311 4975 330.1 1225 -1,7752  -4397 68.1 1040 12812 -2,042.8 766.1
5 Mo -63 2793 65.9 1114  -1,6360  -4329 827 1152 4503  -1,871.0 588.7
M qatst Ao 3203 184.5 193.6 73 -89.8 68.2 474 497 705.7 754 194.7
28 Hod 47.1 782 93.6 86.9 289 375 56.3 57.3 305.8 180.0 315.6
MQoHe S 55.4 51.0 485 412 453 11.8 135 144 196.1 85.0 22.8
7|Et Aojel -85.4 -95.5 -715  -1243  -1236  -1242  -1318 -1326  -3767  -5121  -3558
Fo|YE % 26% 3.8% 2.7% 10% -159%  -6.1% 0.7% 1.1% 26%  -55% 1.9%
e % -0.1% 3.0% 0.8% 13% -204% -9.6% 1.4% 1.9% 1.3% -7.5% 2.2%
M astst % 12.8% 7.6% 7.9% 0.3% -4.6% 41% 2.5% 2.5% 7.4% 1.0% 2.6%
g8 % 6.2% 92%  115%  124% 45% 79% 9.2% 9.4% 9.8% 77%  10.6%
MR % 315%  31.1%  296%  249%  337%  151%  150%  160%  293%  216%  18.6%
7|E} % -413%  -456% -278% -418% -324% -277% -250% -214% -388% -259% -10.1%
MZHolY Hogl 304.8 258.1 2503  -4366 -2,047.2  -4804 24.3 56.4 3765 -2,446.9 261.4
710l Aojel 2115 169.0 1743  -4890 -1,5522  -345.8 -24.2 136 658 -1,908.6 203.9
XU F=F &0 Mol 195.8 147.0 1522  -530.7 -1,5580  -351.8 -386 20.7 -357  -1,927.7 201.8
242 50|EAEH
1% 2. SKO|.H[0] M| 3020 A4 24 T Consensus 2| H|u 1% 3. SK 0| . H|0] PBR/ROE Band Chart
o 1 X
(aoig) | 319 [ yy | 2020 | o/q  3Q20E Co'[f;’]sus Gap % (HKRW) - §S§X<T) N gfgi,i & (%)
300 - 0.80x 1.00x 40
— 1.20x
0= 123725 -253%  7,199.6  284% | 9,2459 | 10,6075 = -12.8%
240 30
geloly 3301 -79.4% | -439.7 sd 68.1 119.0 -42.8% 180 20
120 10
M09 | 2503 | -90.1% | -480.4 =) 249 -55.5 -144.9%
60 —— 0
x';'ﬁj 1522 HE | -3518 HE| -36.6 40 THHHHH 0 0
08 09 10 11 12 13 14 15 16 17 18 19 20 21
242 10| AEH 242: 10| AEH
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12l 4. SK 0| .=H[0] M| SOTP Valuation

EBITDA EV
SKO| .= Hj| O] M EV =]
|=H0] ‘ [21E] ‘ JEBITDA ‘ ‘ -
G AXLA THX] (A) 29,199.2
MF 1,5334 7.5 11,500.3 Reliance S Peergroup EV/EBITDA
st 364.0 6.5 2,366.0 LyondellBasell & Peergroup EV/EBITDA
=g 4614 75 3,460.9 Reliance & Peergroup EV/EBITDA
MRIHE 1923 75 14420 Reliance & Peergroup EV/EBITDA
HiE 2 N/A N/A | 63800 2143 HIE{2| OjZ= 29X /0| EV/Sales 2.2x M2 (A4SDI)
22|g N/A N/A | 40500 2149 #0]9 2,700 &I 0i| PER 20x X &
RS N SH(:) 1,761.9
=X 2 (©) 13,961.8 21HT =Xt 3 FHK|
EXHAE 7HK] (A+B-C) 16,9993
LA (E) 524668 %
2 =E 7H (A+B-C)/E) 184,0008] |
22 S0|EAEH
3% 5. = S&HH0RR 20| [Spot, 1M Lag, SKI 7|&] J 6. 47t8 SEHH0R Z0]
usD/bbl N
(12 - —— Spot FHOE [SKI 2IF, &] (U152|3/t7) APHE 23PH |0 [Thomson Reuters]
9
6
3
0
-3
-20
—— 1M Lag HH|OHZE [SKI2|1&, @ -25
-30 -6 L
16 17 18 19 20 21 16 17 18 19 20 21
A= SI0|FASH A= Sl0|FASH
J7. 4718 97 Tofg 2 AEE o HS J 8. A7t 2 AE HojF Z0|
ATDFE & TOf2F (2
£ (©15%) I B RSy  (EHOHR)
. —o0— AI2HZ LSMGO THOHB| S (3})
120% A1 MDO Tofie|5 (&) 1 6
A2HE FO WORH| S (&)
8 —o— AI7HE LSFO THaliE|S ()
100% 212 Jlereiz mofBlE (x) | O
80% 4 4
60% 43
40% 12
20% 41
0% - U — 10
201 202 203 204 205 206 207 208 20.9 19.01 1905  19.09 2001 2005  20.09
A= S0|EAEA 2tz 50|EAEA
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J% 9. 3|3 Spot Crack Margin 0| I3 10. 323 1M Lag Crack Margin 0]
Gasoline-Dubai®2} (Spot, =t — Gasoline-Dubaif?t (1MLag,=
(USD/bbl) R '(TC',) ©pot®)  usormbi (USD/bbl) asoline-Dubaifot (IMLag.2) o1y v
20 . asoline Price (£ 100 30 - Gasoline Price (9) . 100
15 :/I\'v/\ \‘ 1 90 20 - f 90
AVl A /.\'\/A
o A I /\\ 1 80 10 4 \I‘/\/ 80
vV
0 LA, 70
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20 L 1 20 -60 L 110
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AtR:5t0| =25 AR50l E2HEH
33 11. A% Spot Crack Margin 30| 3% 12. 49 1M Lag Crack Margin 20|
Diesel-DubaiS 7t (Spot, & Diesel-Dubaift (1MLag,&
(USD/bb) e o) (SPLE Usp/bb) (USD/bb1) o MM sosbb
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212:510|E242 Az 50| EAHSH
3% 13. JetKero Spot Crack Margin 30| 37 14. JetKero 1M Lag Crack Margin 20|
— JetKero-Dubai} (Spot,& — JetKero-Dubai2t (1MLag,3H
(USD/bbI) crerorbarT HEPOLA)  Uso/bb) (USD/bbI) JZtK::Z Pri:'r (ME202) - sp/bbi)
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Multiple Band Charts & Consensus

1% 15. SK 0| H|0| PBR/ROE Band Chart 21 16. SKO|-H|0|]M PER Band Chart
ROE (%) Price (Zh . Price (Zh — 6.0x
(HKRW) —040x 0.60x (%) (HKRW) 70x 8.0x
300 - 0.80x 1.00x L 40 300 - 9.0x ———10.0x
—1.20x
240 30 240
180 20 180
120 10 120
60 —— 0 60
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Azs0| S22 R EPIESY
12 17. SK 0| zH[o|40] Ah4lE U FY1 Consensus 30| 12 18. SKO|LcH[0]440] DPS, HiEAISE, HiZ40lE 0]
o -t o] M = o )=
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K-IFRS &1Z Q9F A%

MEAERE EEEOIIMA
(CHl-Alod2d) 2019 2020 2021E 2022 (:tQl:AIoie %) 2019 2020E 2021E 2022E
FEAME 17353 14322 15314 16222 OiEYY 49,877 37,077 41,174 44,492
BHZ Y SIF MR 2,196 2,046 2,019 2,085 Z7t& (%) -80 -257 1.1 8.1
Ch7 |28t 2412 2,460 2,509 2550  OfEert 46,746 37,119 38477 41,412
U EAE 5,109 3,821 4,234 4567  O1EZ0|Y 3,131 -42 2,697 3,080
AR 6,495 4828 5,362 5794  THOHH[QRREH| 1,862 2,001 1,931 1,966
HIRSAMA 22173 25376 28057 29880 G| 228 169 188 203
AR 15462 18155 20316 21,611  7|Egeisol - - - -
DS 1,119 1,052 990 932  JEEUHIE - - - -
AHAEA 39526 39698 43371 46102 ool 1,269 -2,043 766 1,114
e 10,456 9,256 9726 10121  ZIIB(%) -39.6 -260.9 -137.5 454
DHUHE 4,928 3,663 4,068 439  HYUOIAZ(%) 25 -55 1.9 25
C iz 1,132 1,142 1,152 1,162 Oz 100 % 98 101
LEANAT =Y 1,379 1,379 1,379 1,379  OoxH|g 344 433 518 574
HIREEA 10860 14060 17060 19060  Zl2H0[Ql (A4l 57 62 67 72
ALt 7,176 8776 10276 11276  JEIgelrol -400 -51 -53 -55
A7z 1,667 3,267 4,767 5767  HIHASARI01 376 -2,447 261 539
BaEA 21316 23316 26786 29,181  HOKH|E 311 -538 57 119
Al 17468 15621 15822 16,155  MIZAIL0IQIE (%) 08 -6.6 06 12
A2 469 469 469 469  ©7I=0[9 66 -1,909 204 420
AHEU012 5,766 5,766 5,766 5766  #0|2AZ(%) 0.1 -5.1 05 0.9
0|aloiz 12175 10244 10359 10,607  AiEFFS £0[2) -36 -1,928 202 416
7 [EppREE -941 -857 =772 -687  7[Et=Zo|Q] 85 85 85 85
HIR AR 742 761 763 767  &ZZ0|Y 151 -1,824 289 505
A2 18210 16382 16585 16921 ZAH{ZZI&ZmO[Q| - - - -
HZSEH ZQENA|HE
(EERSE ) 2019  2020E  2021E  2022E 2019 2020E 2021E 2022E
s 352 1,826 1,124 1,166 1,743 FERE(Q)
27101 66 -1,909 204 420 EPS -381  -20570 2,154 4,440
QAL | 1,083 1,107 1,439 1,705  BPS 186398 166693 168833 172,381
TEHAAAZH| 125 67 62 58  CFPS 12,512 -8,047 18172 23,256
Al 0]2l) 57 62 67 72 DPS 3,000 - 1,000 2,000
= -3167  -4374  -4175  -3575  Valuation(t)
SHAALO| HE (ZE) -2497  -3800  -3600 -3000 PER 75 347
TR HE(FIS) -167 - - - PBR 08 0.9 09 09
A 3% -801 -517 -517 -517  PCR 12.1 -19.1 85 6.6
WREs s3ss 1,686 2,549 2,610 1,528  EV/EBITDA 84 - 120 10.1
Ry S 977 10 10 10 KeyFinandial Ratio(%)
A7 |2 8EAHIZZ 2,109 3,200 3,000 2000 ROE -02 -11.7 13 26
Aozt - - - - EBTDAO|YE 5.0 -23 55 6.5
2212 -50 -50 -50 -50  EajHig 117.1 1423 1615 1724
HSUSITMAAOIZZ 370 -150 -28 66 RIS 370 614 787 88.3
7|2 YHTHARA 1,826 2,196 2,046 2019  THEHHSIHE(X) 96 83 10.2 10.1
7| USHSUHSARRA 2,196 2,046 2,019 2085  MTAMBIHE(X) 7.9 6.5 8.1 80

A2 SK O H[0|M, SIO|EXZH 2|M2e
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SK O] H|0| M 25z} 25z} Iz2le
22 2 H7F EXfO|7A HE LjY O BE2J} 20 Ll SRR () CHAFA| a3 2|1 (2|A)
22 232 BAelA HE WY & SBFIL ZJICHH| | ZIHCHH|
765 000 2018-10-15(HEAHZ)  Buy 270,000 14 -28.3% -18.5%
' — 2019-01-18 Buy 235000 14 -20.7% -17.0%
245,000 - e L 2279 9189
2019-03-20 Buy 250,000 1 33.7% 21.8%
195,000 1 = 2020-01-07 Buy 200,000 14 -33.3% -30.3%
145,000 ‘_ll_i"_ 2020-02-03 Buy 180,000 19 -39.4% -21.9%
2020-03-31 Buy 130,000 19 -23.4% -5.8%
95,000
2020-06-01 Buy 150,000 1 -16.3% -9.0%
45,000 ‘ ‘ ‘ ‘ 2020-07-01 Buy 160,000 1 -8.5% 16.9%
18/09  19/02  19/07  19/12  20/05
27HQ) — =2Ez7HQ) 2020-09-14 Buy 185,000 14
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Compliance notice

g HuA SEY 7IZO2 i 7|at 2510,

P SIS ST S22 1%014 ekD R BLICE
P SIBEAZAACL T AR BT VIR0 FAIS BQ5t R YL

> g HuM= 7R S A 3A0H E-mail SS S50 AR0]| BHZE AFMO| GiSLICE
P SlARE 67122t Sl 7|e R7ISH Leut 2 FRALZ -OJSHA| kSLICE
P T A0 ARE LIBS2 2019 ojHS Y5 KIS ACH, 9|0l SEsh =0|Lt 7HY §l0] AHYEINSS SIRIBLICE
(At ATA)
= BAARE FARIL| SHEEAS 57| ffe #UALE0|H, M2tA, & Zkz0 ofch FARe| £ARZD0 ish Ofiigt SAo| SUARZE ARE £
UM, ofiet FR0= 2 L PAQ| 57t Q0| A, =AF E= CHOE £ YSUICE FTHA SO QIS FUIMAl A 0| UASS
FAISHA|7] HIZLICE.
1. 355 BASE (FHY 7IF 37IHH| 358) SFRAHR &2 127037t FHY SII0H| i3S ol SBSUSS Qofgt
- Buy (Off ): S S7HTHH| +15%014
-Hold(E®): XY ZIIHH| -15% ~ 15% LHQ| S=F
= Sell(0HE): FXY S7HhH| -15%0|e
2. MEFH BEASE (A7IEAW7IE LYE AIZHISHE| ER/HIS0| IS F35k= A2)
- Overweight(H|S&!TH), - Neutral (&), - Underweight (HISZ4)

SHO|EASE FAfHIE S8 SAl 2020-06-30 7|&
T Ofi ZUER) o=
E2olA HIE (%) 90.5% 9.5% -
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