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4) Environment, energy & resources, All-solid-state lithium batteries with wide operating temperature range,
Mitsuyasu OGAWA, et. al.
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5) Environment, energy & resources, All-solid-state lithium batteries with wide operating temperature range,
Mitsuyasu OGAWA, et. al.
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6) X. Han et al., “Negating interfacial impedance in garnet-based solid-state Li metal batteries.” Nat. Mater.,
16, 572 (2017).
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.NCA cathode ®Coatiny layer O Li* ion I
* Effect of LilnO, coating * Effect of LilnO,- Lil composite coating
- Rate capability § - Promote the movement of Li* ions
- Discharge capacity § - Increase the carrier concentration of Li* ions

- Undesirable side reactions }
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7) Kwak etal., “Cathode coating using LilnO2-Lil composite for stable sulfide-based all-solid-state bat-
teries”Sci. Rep., 9, (2019).
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a) i) Composite electrode ii) Diffusion-dependent electrode iii} Hybrid electrode

. Graphite
Salid electrolyte

b) Lithium-ion transport mechanism of each all-solid-state electrode
— Lithium-kon migration
= Lithium-ion diffusion

(2% 8] &) | TA| MHL/ST LA, i M AZHOI X, i SO|HIS HI X,
b) | =8 M3, ii B T M U i 510122 HIQ S 0|2 45 HAHUSY

8) Kim et al., “All-solid-state hybrid electrode configuration for high-performance all-solid-state batteries:
Comparative study with composite electrode and diffusion-dependent electrode’, J. Power Sources., 518,
(2022).
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£X : Solid State Battery Market, MarketsandMarkets, 2020.04
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1) (B=A=) w48, (2022.03.04), ‘(=] B9 iE2] HaX 8ok, S= 71Y 45 38 71
12) (H=Xtm) OFFZA, (22.04.06.), ‘XA HA2 MUA HIERZ| 2 22 S5 HiE2]. 482 XLt
13) (H=Xtm) MARIE, (2022.08.23), ‘LGUHIHRIERM, MuX| HiEZ] E5 R =W 191 7I1g”

L

KISTEP E2Z 50



Val

b

>

M3 2

[0}
-
2
of
Ly

(B 8) Y&9o| MN HiEZ| 7|9 o &
sl FQ &t
EQERISAE | LGPSA 27| HoiZ(LigsaSit 7aP144S11 7,Cloz)E HH
Rt HIIA| HHEZ] Al MAL HH|1E QFSHE 2R 24EMK| 2= OI-E
=0t B0EMK] M7|AE MIOA| HiEZ] YAMS 2B
TDK =2 UHHE 2Fok= ANE 77| LS HH
FetERMIEIA | QloistE 71710 EXfols e SH=, EF= ol fof Mz HE = FL6l! Us
ar T MIA HiHZIE MA =2 H&3t
UETI|=X | MIA LIEE 0|2 HiHZIE 75t /s
GS KO0tAL 0|2 MERe LedesS =0 EA e Kot X MRS 7He
Mo 24 (MM HEE 0|2 HiE2IE 1A MoiE MES 35
UE AOIE2 | MIA HiEZS EMES SMGtE O ot TMME 2XMX| M= A0 TE
i (EU) MR 7|0 MOA| HHEZ| B AQNUS FEHOZ 435111
QOMH HEE XMHCZ RADE ot/ |HLCH AEIEYH0| EXt &
o SO BMWZI &2|EIret SAl "25EMK| A BHE27F = M7|Xt AMES
MEY 0™0|H, '309EHE HEMAMES SHet= A2lg YHEN4)
° O M7|X2 HiE2|(H7|HA, XSk S) MZE7|Y Blue Solutionse 269 71X

o2t A
—o—
LY

{| BiE2lE OEM
e O|Z=[0F9] =fst Hz A=

Y B

il (3._511) ,225' 7|
Qa|Lat 71 3R0| &3

TATA| HiEf=] &3

o=
dro=z 55 =H

AXQ! Italmatch ChemicalsE H1IA| HIE{Z|Q] 11X Hoi=

£o1 MAl 2?1010, & 10T 710

X 27 HiER] S5 74 71Z, A9l 100K JI20 LGOILRISZA 29I, AR} 59|, BICIRISA)
69015
o ULHHQI 2XIFX| MRS FE EXP7} O|ZOX|T UXT MHHOZ MIH| HHE:)
R&DE EX FR7F BT XHH| HTECHS 9F oI7-JH S8
o CH7IQUBHEZ] BADS FTA| HHE] AT QT2 HT-THUBHT QUOH FA7|2S FefE,
U2 22 £ 94V MEIUS QZE HISID QU0 U7 FA-SAI|Y 7t

=9 XOI7t 2

14) (B=Atz) a2 (2021.04.25.) “BMW 20304 &1L

15) (EEXIZ) MARIZ, (2022.08.23.), ‘LGO|LX|&

A HiE2| t--2026E ARIE 37K
2M, MIA| HiE2|] £5 B =W 19 71

S
SO | AT |2 EHI |
KISTEP ZNIEens



TN HHE{S

(B 9) 2L ®IH HiE2] 7|¥e| HAFAMY L FQ2 0|+
ZEE AT z9 0%
LGOI X|E2M 2SEA, J2XA MOA| HiEZ 273 M MUA Z2HE 37 B MM
+4SDI 2stEA HOA| HHEZ 273 LA 258 AIMIE S7H
] ‘304 AL CHE HA REMICH HHE(Z]
SKO|H|O|A HIA e S HE' ?Lg FICH BHE=
- _ e _ 279 UM KIESRIE MM FMX| ARst
SN NN, 2ota7 MOA| HiE ° oI RIS
IIAAXO|AO[(JK . _ _ , _
*a|1I|: L*'Eng ) sts12 DA Hoh 20 BE AT, £7| A WMY 24E 72
M|OHO[Of| A,
UXHEHZ L=, 2istEA 0N MoiE =W Y
014315 5
ZATAOE, EdA 2O AlplR 23 gt
EH—;F—IJXI'IHE % E'lEu'l:l—| = Ealn_ = xHE7HE
UHN| =L,
o T2, NCM =Xy 7t WEM ]
TADANAY
S fH OEX MoflE 7|8t 2lga4 TX| Az MAE 2t FA=(224)
o =U{0l= MIIA| HiE2]| & AEERO| Q| QIO =L XH=20]| aH2| M1A| HHEZ| AEIERIC
2 REL=E YN
10) =L 2tMXF 2 =2 HiHZ] MZE7I9 MIX HiEZ] R&D F g %
EXHQ is_io (2110-"221704A Xtz MEE, g 224 118 71%)
3IAHH Fo UE EX 2
6,191 &

LGOHAIE=MH

HUX| HiEe] S REMC BiEf=] S0

SK&

0j2 2|=nHYo) X} 3.0000t Z3{(2f 4059] )

0|= RX[0F SCHRE F0A| HIE(2] 7HL &=

48Dl

SDIgi7tA WOl M| HHE{2| IFUS
2rel(Szfel) 25 oF 2,000 7218

BCHA}

lonic materials(532 &),

lonic materials( 18),
Solid power(329 &), SES(700% &)

Solid power(18H), SES(214)0i|
EXH9)

16) (H=Xtz) MU, (2021.04.23.)
17) (REAR) FAQ0], (2022.01.20.)
18) (B=Atz) M71AE, (2022.03.14.)
19) (HZXI2) The bell, (2022.11.16.)

KISTEP 22| 50

Z4810] 800km Eed--- XA TOX| BiEZ

S 4
“ZO| HHE2[ TSIt - -RIMCH MIIAH| T|E B
“ASDI, F3A2| 800km FIIA| HHEZ] M

“SICHIS| SO RPMICH BHEZ]Off CHEH 2

I
15 AD



3.2. 2 7|1g9| H

o TN HiHZ| =

serl sae sHe =5

ooc=

AH| HHE=] A

2X49| X017t AS

%%F

Val

b

>

M3 2

[0}
T
2
of
Ly

M| HiHZIE FHOZ ol 222 VY2 HRE A 7I™0|H J7[EER

23, T Mo

)e oipsis J|e HMuHOR BlEa4s 23 M2 el

o X HHLS 7IUUR AISHY U SHEASH T2} TSt F50| MaHES D
UCH, 9| 7”0 SaEA OH HMoiHS HEHR
(B 11) 9 HIOA HiE2] 7| i g
SIAIH == x| HMofE
QuantumScape(0|=) Anode—free Lithium Oxidic & Sulfidic Ceramic
SES(O]=) Lithium Semi-solid Solvent-in—Salt
ionic materials(0|=) Lithium Or Graphite Doped Pi-conjugated Polymer
Sion Power(0|=) Lithium Hybrid Ceramic-Polymer
Solid Power(0|=) Lithium Sulfidic Glass—Ceramic
Bollore(Z&A) Lithium PEO-based Polymer
ProLogium(CHEH) Lithium Or Graphite/Si Oxidic Ceramic
Hydro Quebec(ZHLtCH) Lithium e.g. PEO-based Polymer
Panasonic(Y&) Lithium Oxidic & Sulfidic Ceramic

Samsung(gt=)

Lithium Ag-C coated

Sulfidic Glass—Ceramic

S MIA| HE2|=

Flof HiEf=l 2 7Y

72 SXp7} QS AIRSH Ao (3t 2jAT 2MS
o ZEEXP} B
Mg Ao, 88 HEAE #58 flet Ul FXVF 2Rt 174

- HUA HiEZ ©E 2

7|9i0] HEo2 o)

S
SO | AT |2 EHI |
KISTEP ZNIEens



HIH| HE(2

SOLID STATE BATTTERY JOINT VENTURES,
JOINT DEVELOPMENTS AND INVESTMENTS
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sghid, 5y >$70 MIO INVENSTED BY GM+OTHERS

N\ i
2| ionic >$65MIOINVENSTED &P O £-- ,“ Al23

ESion Power  $50 MIO INVEST BY BASF O-BASF A|RBUS
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% Solid Power @ Primsuncd ésrms: S
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e EERC B lIIM n @
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