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Next-Generation SCiB™ Lithium-lon Rechargeable Battery with High-Capacity Titanium-Niobium-Oxide Anode

Capable of Ultrahigh-Speed Charging

R ERZE HARADA Yasuhiro R —H ISE Kazuki

=12

BI# TAKAMI Norio

BREHE (V) DERICHY, EVOFELER LEERSH,

KD RHESN TS,

REZRURZAVTIVAT LA () ¥, RRFTHE -

7t 1 EIE Y DR DR EFTERE D

Tt - FICBN)FULAF Y ZREMSCB™ =

RRELERELTE R, TLUTHRAE VA ICBOBTHERZERENTRET, BlcIXF—BEZRALEIES,
TR SCB"ZRFEL TS, SE, —RDUFVLAFVERIFEREINDEREBELN, FRAY2EOR
g%?%0?97_21'7ﬁ’£1t¢7/] (TiNb,O, : TNO) Z&tRL T 2R *’I%?E@ Ah DEEEMICKY, 6 mInTI0 %E TR

REZHERURITEMERES, 5000 EIDEREVIRLFTRETI0 % DEMAEE MR CELREFMMZHER L, O/
’7 b EVLLﬁﬁﬁﬁ'hti 6 min DFEE CHAKEEEEE 320 km AV ;E**l %'J@ MDKRIEG B EDERFTES,

The movement toward conversion from gasoline-powered vehicles to electric vehicles (EVs) has recently accelerated worldwide. To enhance
the convenience of EVs, both expansion of the cruising range per charge and shortening of the charging time are required.

Toshiba Corporation and Toshiba Infrastructure Systems & Solutions Corporation have developed and released a lineup of SCiB™ lithium-ion
rechargeable batteries offering high-speed charging, high safety, and a long lifetime. We are now developing the next-generation SCiB™ for EV
applications, featuring both ultrafast charging and higher energy density compared with the current SCiB™ lineup. This is achieved through
the application of a titanium-niobium-oxide (TNO) anode that has double the volumetric capacity of graphite-based anodes generally
used for lithium-ion batteries. Experiments on a prototype battery with a capacity of 49 Ah using the TNO anode have confirmed that it
offers ultrahigh-speed charging of up to 90% of the nominal capacity in six minutes and can maintain 90% of the initial capacity after 5 000
charge/discharge cycles. This higher energy density battery makes it possible to expand the cruising range of compact EVs to 320 km per

charge with a charging time of only six minutes, and is expected to improve the usability of EVs.
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Comparison of conventional graphite and titanium-oxide-based anodes
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Charge/discharge curves of batteries using titanium-oxide-based
anodes and counter electrode made of lithium metal
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Specifications of prototype battery equipped with TNO anode
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Prototype battery equipped with TNO anode
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Charge/discharge curves at current rate (C-rate) of 0.2 C and tem-
perature of 25°C
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Discharge curves at various C-rates and temperature of 25°C
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Relationship between charging time and state of charge (SOC) at
various quick charge C-rates (4-10 C) and temperature of 25°C
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Result of charge/discharge cycle test at C-rate of 1 C and tempera-

ture of 25°C

¥r & SPECIAL REPORTS

L7 TNO £tz FiVTh, BT SCIB™ME Rt AEan I
REMIRF CEBTEERL TV,

S EV AT OFFY A SEN KB B ith 2 58 E L THERE
FGEET B, BitE, XA SCIB™MOIFLRFEZED
T3,

4. R SCB™THAFENS EV DFEMER E

CNETHELNIRERA 2RI, KISCiB™ME LT
EVICi#H L7z ARFE N2 AV M DWW TG Lz,

WERDVF T LA F > M7z 32 kWhi5 L7z /%
JREVERMEL, Hin3FEEMNT, JCO8E—R T Y
OEFTHE (HE) Z# R Uz, 1, RASEEOXRMNR
SCIB™MEER LI A A EL, FERREETHEEOL
Wi Totz,

ZORER, PEROEVHY FI LA 4> ZREME, 3C
L—h (20 min R B Y) ICB I 22 ABZEEL
7234, 30 min®D 7 T 200 km B _EDEITHEEDSES
N3H, 6 minDFETIX 100 kmili/zmnETFHEIND
(®7),

—7, TNO iz £ U7z KA SCIB™ & Fl WL 7235 A,
10 CL—h (6 minFEEAHY) TOMEUEAEN KB TEN
12, FEEWERIEA 6 min T 320 km DETHEEN SN S
TlITiRB, ThUZ, BITOSCIB™ELEARTE KGR ETTHE
D EE %, £z, HREAELMRAETLEMO
HAEPFAE DRI E 75 288 F7 LOFT D & I AEE

HBRURITES6 min 3
R < B2EFEI2 min
SCiB™

ol
B
5
&
w
o
3
>

0 100 200 300 400
EVAETTEERE (km)
(32 kWhEBZ 58 L 122>/ 3 FEVTDJCO8E— M REZRTE)

7. AN\ FEVEEROEMFTERE S EITIER OB R
REALSCIB™Z A9 5L, #56 min DFAE THRIM) F T LA+
FEHOK) 3FEOETTHEEN TR TE S,

Relationship between charging time and estimated cruising range
of compact EVs under various charging conditions
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