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ve A Plan To Halve The Cost Per KWh

ANODE MATERIALS

CELL VEHICLE
INTEGRATION
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BAHEE 54% 2|1, HiEZ| 7}H2 56%, GWh & AH| £2} HI&E 69%

a3 2. Higgte SF71AHeR £

Stacking Up The Benefits Of Tesla’s Vertical Integration

$ / KWH REDUCTION INVESTMENT PER GWH REDUCTION

RANGE INCREASE

A= Tesla, 5tO|FASH

33 3. HiEE] 7HE

THERE ARE TWO WAYS
TO AFFECT $/kWh:

DECREASING THE NUMERATOR

Reducing the cost of batteries

Cheaper mate
% Manufacturing
=

INCREASING THE DENOMINATOR

Improving battery performances

@ Better materials

'echnological advances

é Better formulations

Z}2: Nanoone, S0|EAt2H
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J™ 4. 47|z} HHEf2| Cell 2t Pack €A " 7t4 30|

HHE{Z]CI0] 27| - Hig2te S8 S

33 5. His2tet EV A T BHEI2| Pack 7t4 0|

M7\ BIE 2| Cell B2 7H4

H7|X+8 HIE2| Pack o 7t

——— TESLA HjE{2| Cost EV &A B HIE2| Cost

($/kWh) ($/kWh)
1400 350 -~
1183
1,200 300 +
1000 - o7 250 L
800 200 -
600 150
400 100
200 50
0 0 . . . . ,
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2016 2017 2018 2019 2020F
2t2: BloombergNEF, 5l0|FAtS3 Zt=: Forbes, BloombergNEF, 5t0|S£At33H
H1. HERE 38 "§ME F2Usks 9 I FHES AH S S8l HiEZ| §MS =0|1 BEY
OIS W37| lst UM FH| TS TastE MY
*TESLA(21E) - 2 S8t 54 HM
2020 2021 2022 2023
HHE 2| 83F 260 Wh/kg 295 Wh/kg
24 SA M2 22X 46800 Cell + HAl M2 + Tabless 22X
or2xy NCA 811 NCA 811
g3 ZH4Si ZoH4Si
HIA| CNT CNT
Battery price | 120~130%/kWh 82~88%/kWh
*LH(SCHY BHE2]) » 2 St &Y N 3 ot E WY
2020 2021(Next Gen.) 2022 2023
HiE2| 22F 210 Wh/kg 250 Wh/kg 260 Wh/kg 285 Wh/kg
23 &4 8333 &4 1333 &4 1333 &4 13 3%
Pl | NCM 622 NCM/NCA 811 NCM/NCA 811 NCMA 9%%+CNT
g3 2o 2o Boi+si B+Si
HOH| CNT =Hxy CNT =Hxy
Battery price | 125~130%/kWh 100~105%/kWh 92~95%/kWh

A2 sto|EXZ A
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J26. £ HiEZ| HAHEQ HUALE T4, 8 M, 14 FH, 245 S Qg 2 AME 7|5 M3t Roadmap
2017 2018 2019 2020 2021 2022 ~ 2025 ~ 2030
Cell Energy ~200 Wh/kg 200~220 Wh/kg 220~280 Wh/kg 280~320 Wh/kg A BHE{2]
Density (250~350km) (350~450km) (450~550km) (550~650km) (700km~)
. ) . . . J|= oA se
:evo S IO High-nickel High-Nickel(Ni 90%-~) s o e
23(Cathode) NCM(Ni5X%) NCM(Ni 60%~) Ni(70%") (80%") NCM/NCA/NCMA Composite
electrode
o = q S +Si 5wi%, IES3M
&3(Anode) Sl R Si 10Wt%, Si 15Wt% =2 Limetal
T & . " . o .
(Electrolyte) @ LiPFg+ F/P/D/B T8lE, @ LiPFg + T3HY &o}x| Solid electrolyte
=ajat . .
= Polymer Membranes+PVDF Ceramic Coating -
(Separator)
A2 S0|EAEA

B2 M| S HHE{Z|Q IEMICH SCHE HHE{2| {7 HlW 24
(F) NCM 622 + 51 S3 XY (XEMICH) NCM 97,7, + S, Si 83 1 AR
Ol x| U= 210 Wh/kg 285 Wh/kg
YT I} 125~130 $/kg 92~95 $/kg ‘A WX Y g 83T B ot
s CellCost H|IE 22 A% CellCost H|IE =2 A% b NC::I‘GZZ: NC[\i YA
$47.5 100% $47.2 100% ASEA| 20t &S M
el $89  19% $89 19% =91y

P E L] $3.1 7% $3.1 7% "

o] 9! H2|H| $4.5 9% $4.5 9% "

2|&t $2.0 4% $2.0 4% G

Margin $1.4 3% $1.4 3% "

Az H| $276 58% $27.4 58% M| AR ZH| 2tA
&43xy $100 21% NCM 622 $9.1  19%| NCM 9%%+CNT =XX | -9% 24 | Cobalt A2 2A R Jt2] stat
3 $4.0 9% =9 $5.0  11%| Z+Si5%+CNT5% | +23% &5 MO 20t NS
sl $3.2 7% |LiPF e+l Hs & /Ao $3.6 8% |LiPFg+Al T3 MSHE /AR 15% Q1A AbS O
2219 $46 10% - $46 10% - =9l It
2|Et $50 11% - $50 11% - "

A2 sto|EAE
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H3. 24 HHIS0| 275ts A2, 1% SN, M2 EY, &8 EMS WU5H| st A AMES AE 45 X0 ofld
T& E [ = =LH 2HE LA
High-nickel(NCM, NCA, NCMA) ORI 2H|H, LGSHSt, LA T3 0|2, Aotoj|
oFxY
o
CNT =HxY LGStS, L AMAXY
1.3 He| 23X Si 22EEE MIOHCNT =Xy CHE T XN 2(LGC)/EHE 20| ZH(SDI)+L e A AT
oFamt Al foil ST £ gf1l.. ROLR0IE
23 Cu foil T SH 8. UZIHE|Z| Y=, SMETA SKAM2|A
ok xy CNT ZHxy LG3H8}, Lt M AXY
2. 04 3H 23X SiS2ESE HIMHCNT =3 CHE M 2 (LGC)/EHE A D12 (SDI)+L e &l A XY
HH LiPO,F,, LIDFOP, LiBOB, Z3{2t X J}x| ME AEZA =3iAER
3. M2 EY Tsf ol LiFSI(Lithium bis(fluorosulfonyl)imide) Hy
oFxy CNT = HA LGEIE, Lt AT
4 2P Ty 23X SiS2E=E HIHCNT = CHE XN 2(LGC)/EH&H 0|1 ZH(SDI)+Lt e A AT
sl LiFSI, LiPO5F,, LIDFOP, FsiH HtA| HE AEZA S3AEZ
2t&: oto|E2SH
O 7. AMA M7)2F HORZF 0] & Y O 8. AMA 27|12t HiE2] =2 0] Y ML
Y WTESLA T7|% Thof g 3FTESLA M7|A} EHOH S WTESLA HHE{2| =2 JETESLA BiE{2| =2
(H3tTH) (GWh)
14 1,200
2 1,000 |
10 +
800 -
8 |
600
6 |
400
4 |
> | I 200 - I
0 0
2018 2019 2020 2021 2022 2023 2024 2025 2018 2019 2020 2021 2022 2023 2024 2025
A2 Marklines, 310|S A= AR: Marklines, 8t0|S A5
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%

%
kg/KWh
USD/kg
kg/KWh
USD/kg
kg/KWh
USD/kg

2.0
72.0%

84.0

37.0

12.0
67.0
15.0
177.9

3.3
275.0

8.0
119.4

0.5
0.2
138%
80.0
22.6
4.6
1.7
61%
85,5
61.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0%
0%
0%
0.2
75.0
0.3
10.0
0.3
10.0

2.1
4.1%
95.8
40.5

3.5
14.5
70.0
15.0

156.1
-21.8
3.9
269.0
-6.0
8.5
121.4
-2.0
0.9
0.4
50%
61.1
25.8
6.3
1.7
37%
41.4
69.9

4.3

2.0

1.0

1.0
50.7
239
11.9
11.9

0%
0%
0%

0.2
75.0

0.3
10.0

0.3
10.0

25
21.6%
138
48.0
7.5
17.0
73.0
15.0
108.3
-47.8
4.5
264.7
-4.3
9.0
123.3
-1.9
1.4
0.5
40%
61.7
36.5
8.2
2.0
32%
51.1
101
15.5
7.3
3.7
3.7
184
86.6
43.3
43.3
1%
1%
1%
0.2
75.0
0.3
10.0
0.3
10.0

13.7
4.0
60.0%
244
53.0
5.0
32.2
78.4
25.4
104.2
-4.2
8.4
259.7
-5.0
9.5
121.3
-2.0
2.1
0.7
40%
64.0
53.1
11.5
3.3
40%
58.2
191
29
24.0
17.2
6.9
346
285
203
81.4
1%
3%
1%
0.2
75.0
0.3
10.0
0.3
10.0

19.8
6.1
53.0%
408
58.0
5.0
47.4
83.8
40.8
100.0
-4.2
12.1
254.7
-5.0
10.0
119.3
-2.0
3.1
1.0
40%
67.5
78.3
16.6
5.1
44%
64.6
330
599
236
113
124
7,101
2,802
1,337
1,466
15%
12%
13%
0.2
71.3
0.3
9.5
0.3
10.0

28.0
8.2
34.6%
596
63.0
5.0
62.6
89.2
59.6
100.0
0.0
15.6
249.7
-5.0
10.5
117.3
-2.0
4.6
1.4
40%
70.9
115
235
6.8
41%
70.6
481
1,661
719
358
361
19,689
8,524
4,247
4,278
30%
28%
25%
0.2
67.7
0.3
9.0
0.3
10.0

38.4
10.4
26.0%
811
68.0
5.0
77.8
94.6
78.7
97.0
-3.0
19.0
2447
-5.0
10.9
115.3
-2.0
6.5
2.0
40%
75.4
172
31.9
8.4
36%
76.2
640
3,146
1,362
679
683
37,280
16,140
8,041
8,099
45%
41%
38%
0.2
64.3
0.3
8.6
0.3
o5

50.5
12.1
16.9%
1,018
73.0
5.0
93.0
100
95.7
94.0
-3.0
223
239.7
-5.0
11.3
113.3
-2.0
9.3
2.8
40%
80.0
255
41.2
9.4
29%
81.6
763
4,755
2,059
1,026
1,033
56,351
24,397
12,154
12,243
60%
55%
50%
0.2
61.1
0.3
8.1
0.3
9.0

A2 sto|EAE
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Compliance notice

SHA|
=0

g HOM 3EY 7|02 ST 7|Ya} 2250,
» SAk= T S22 1%01e ERetr UR| SFELIC
P> SEFARZAARL T HIRAR= siiE 7|Ye| FAIS HRSI UAR| S4SLICE
» & M= 7R A 32101 E-mail §& S5104 AR HiZE AFMO| SASLICE
P SAk= 6 7H2iZE ST 7ol RIS wlnt Tl SRALZ J0{51R| §IESLICE
> 2 EUAMo| HRE LES2 2019| oS HElotA| Higst oM, o|Fo| st AI0|LE ZHY glo| 2HHEEIASZS SRlSiict
(a2} Y3y
2 AREE EARAe| SERAE 7| /5t FUAIR0|H, MEtA, 2 AZ0| ot FARRtS| EARZAM0| Chsh ofiet S| SHUAZZE ARZE
Aol
FAIGHAI7| HERfLICE
1. 2534 BASE (FUY 7|8 S7I0H| 3&8) SSRAA2 &5 127127t YU S7IH| siFE =9 ofld SESAUSS o0
- Buy (O ): S S7ICfH| +15%0|
- Hold(2-?): 1Y Z7IHH| -15% ~ 15% Lie| S=F
- Sell(@iz): AL SIITHH| -15%014
2. MASFH BEASE (A7IEAU7 1= MAUE ARHISOHH| E/H|S0| HELE FHich= 2Y)
- Overweight(H|SElH), - Neutral (&), - Underweight (HIS=A)

SHO|EASE FAfHIE S8 SAl 2020-06-30 7|&

o
Om, st ZR0= AL A FAR| 57t S10] A, =AF E= iOIE o+ ASLICEL A S22 Qleh BURMA| EHH 0| QUSS

o
A1)

A
e
o

O SHER) =

q;

EAo|A HIZ (%) 90.5% 9.5%

HIResearch 9



