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- RAXBAHER:

When a secondary battery is charged, the thickness of the second battery may
increase due to gases such as CO and CHy4 generated by resolution of a carbonate organic
solvent during an SEI layer forming reaction. In addition, in a state of full charge, the
SEI layer is gradually deteriorated over time at a high temperature and a side reaction in
which an exposed negative electrode surface and electrolyte are reacted is developed. At
this time, pressure in the secondary battery increases due to the gases. And then, the
thickness of the second battery may increase and the second battery may be deformed.

The electrolyte includes a material in which a relative permittivity at normal

temperature is 20 or more and/or a dielectric loss tan § at 60 °C is 10 or less at 1kHz, and

further includes some organic solvents having a nitrile group, lithium
bis(trifluoromethanesulfonyl)imide or sodium bis(trifluoromethane sulfonyl)imide, and
fluorinated cyclic carbonate, thereby providing safe and high-performance secondary
battery having a large potential window, a large temperature range, and resolution

resistance even at high potential.
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RitEgl4ch » SR Li7P3S 11
LA Z:02-P) O5s BEW

LMO

ANERBRRRAGERS

PP

RS 6

R HEEI1 2 LITESI >NaTFSI
B 1M-NaPFg

NaMO

ABCRRRRGERS

PP

RHEGI 7

HEMEGRETRRMES
[FIRETRAE :

NaMO

AERBERRRGERS

RHEHI 8

HRIEGIETREHES6
[Biledioh-gd

NaMO

ANERERARGERS

lpp

RHER 9

HRIEGIETRE S
[FEiRA9BE

NaMO

AEERRRREGBRE

PP

Rl 0

HREBISHETRREESIS

FEEIRE

NaMO

AERBRAREGERS

PP

#LMO =LiMn0, *

NaMO=NaMn0O, * LMOF =LiMnOF -

NaMOF =NaMnO,F
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14 |EE =17 , (A
BRHEI1 1 RREE 1 18R LiMaPO, ANEEBRRAGBES PP
WiE611 2 RAWE) 1 18R LiNig sMn; sO¢ ABEBRAAGRAES PP
RiEGI1 3 SRR 1 48R LiFeq sMng 504 ANEEBRAREBES PP
RHE01 4 R 1 18R Liy sMno 3 Tia 30, ANEEBREACBES PP
RIEGIL 5 RRES) 1 48R Li;MnSiO, ABEBRRAGBAS PP
RHEGI1 6 BRG] 4R LMOF AEEBRAREBAES PP
RHEG1 7 REHEH 1 48R LiMnPOF AEEBREAGRES PP
RIEG1 8 RRHG)1 187 LiNig sMn; sO,F AEEBREAGRAES PP
RHE611 9 RREHEE 1 6R LiFeqsMng sOF ABEBRRAGRES PP
RS2 0 RS 18R Li) M7 Tio302F AEEBRARGBAE PP
RE62 1 SRR 46R Li;MnSiO,F ABEBRRAGRAS PP
RHE512 2 REHES) 6 18R NaM=nPO, AEERRRREBAY PP
RIEH2 3 SRR AU 6 18R NaNig sMn; 504 ABERRXAGRES PP
REEFI2 4 R D) 6 48E) NaPFeg sMng sO4 MNEBBRAXAGRIES PP
|WAEHI2 5 WG 6 48R Naj sMng;Tig 102 ANEGBRRAGRRS PP
RIEGI2 6 REHEH6 157 Na;MnSiO, ABEBRXACHBAS PP
RIE612 7 KRG 6487 NaMOF ABERRRAGBEAS PP
RIEGI2 8 SRR 6 48R NaMnPO,F ABEBREAEBAES PP
’HGEG12 9 WG 6 18R NaNigsMn; sO,F AEEBRRRAGBES PP
RHE613 0 RRHEE) 6 48R NaFeq sMng sOF ANEEBRAAGBRS PP
B3 1 RRIE) 6 18R Nay sMo1Tio0-F ABEBREACRES PP
RHEB13 2 WA 646R) Na;MoSiOF ANEEBREAGRES PP
"R 3 3 RRHEY 1 48R LMO 14 E RIS HOE R EE0.5% 2 BaTiO, PP
RHEOI3 4 RRHEG1 18R LMO a-ALOYRN0.4% PP
RIEGI3 5 RS 1 48R LMO AIF; 75 00.3% PP
813 6 REWE) 1 48R LMO SIRHN0.59% PP
RIEGI3 7 R 6 48R NaMO RIEGI334ER PP
RIEGI3 8 WR ) 6 458 NaMO RHERI344ERE PP
RIESI3 9 SR 6 15/ NaMO RIEGRSHEE PP
RHEG4 0 SRR 6 18R NaMO B HEG1364HR PP
R4 1 REHE) 2468 LiMaPO, ANEGBRIAGBAS PP
BG4 2 RN 248R LiNig sMny 5Oy ANEEBRXAGRES PP
REEG14 3 SRR 2 48R |LiPeasMay 504 ANEEBRERAGBEAS PP
R4 4 REHEI 28R Li; sMno3Tio 30 ABEBREAGBES PP
"G4 5 RERE) 2 18R Li;MaSiO AEEBRRRAEBES PP
RKB14 6 REHGI 2166 LMOF ABEESRXAGBES PP
RIGBI4 7 B 2188 LiMnPO,F ANEEBRAREBAES PP
REHI4 8 WRME) 2187 LiNigsMn; sOF NEEBRRREGBRE PP
RHE614 9 RS2 18R LiFeq sMno sOF ANEEBREREBAS PP
RHESI5 0 REHGE) 2 187 Li) sMng 1 Tia 30:F ABEEBRXAGRES PP

¥LMO =LiMnO, *

NaMO=NaMnO, + LMOF =LiMnO,F -

NaMOF =NaMrnO,F
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AR E&E fiE FREBERS
BHSI5 1 HREWEF 2 186 Li;MnSiOsF ABCBRRRGBRES PP
BG5S 2 RREHE 3 8E | LiMnPO, AEEBARATRRS PP
HFEGIS 3 WEES) 3 186 LiNig sMn; 504 NELBRAXRCBRSE PP
HRGIS 4 SREHE) 3 18 LiFeo.sMna 504 ABERBARAGRAES PP
EHEFIS 5 REHES 315 Li1.sMng7Tig302 NEOBEXAGRES PP
HEESI5 6 REREG 3R Li;MnSiO, ABEEBRXAGBES PP
BHEGIS 7 HEHE) 3 48E LMOF NEOBRRXARGBES PP
RIS 8 PR ES) 3 18E LiMnPOF ABGBEARCBRS PP
REBFI5 9 SRE G 3 18] LiNip sMn) sO,F ANBEEBRRAGBES PP
RYEG16 0 SREHES 38R LiFeq sMng sOF NEOBARROBES PP
RHESI6 1 SEREHER 38R Li).sMng7Tig30,F ANEABRARGERS PP
HiEF16 2 BREGI 38R Li;MnSiOF ABEBAXRGBES PP
HHESI6 3 SRS 4 48[ LiMoPO, ABEBRRACEARS PP
RHEGI6 4 SHRERG 446 LiNig sMn; 504 ABEBERALTBRE PP
HIEG16 5 R4 18R LiFeg sMng 504 ANBERAXROBRES PP
HHH6 6 AR 4480 Liy.sMng3Tig 0, ANELBRRALBRE PP
BIEH6 7 BG4 46 Li;MnSiO, AEEGBRIAREBAS PP
EH66 8 BB 4 188 LMOF AEERBEXRGRES PP
HHESI6 9 REEF 4 18R LiMnPOF ABEBAXRERRES PP
HREMT0 REMEG) 4 48R LiNig sMn; sO,F ABRRAXREGRAS PP
BREM7 1 RE ) 4 18F) LiFeq sMnosOF NEEBRXALBRE PP
HEFT7 2 RENEF) 4 18R Liy.sMng 1 Tig 30,F ABEBRARGRAS PP
HAESIT7 3 S HEG 4 48R Li;MnSiOF ANEGBRRRERAS PP
HEMT 4 REHEFI S 18R LiMnPO, AEEBRXALBAS PP
BREGIT7 5 ST HEF] 5 48R LiNia sMn 504 ANEBBRERRGBAES PP
HHE6U7 6 SRERE S 8E) LiFeq.sMnp.sO4 ABEREAXRGBRES PP
RE®I7 7 SRR ESI S HHRE Lij sMng3Tig 30, AEGBRXACRES PP
HEEGI7 8 SREES 5 18R Li,MnSiO, AEEBREXAGRRS PP
=7 9 BB S8R LMOF ANECBREXAGERAS PP
HES8 0 SERBEGI 5 48R LiMnPOF ABEBRERARGRAS PP
BHEMS 1 SRR 5 48R LiNig sMn; sO,F ANBEBRERALRRE PP
HrEsi8 2 SEEHESI S 48R LiFeq sMng sOF NEGBRRRCBES PP
BHEFI8 3 REHEG 5 HE Liy sMngTig30,F NECBRRARRCBRE PP
EHESI8 4 HARES) 5186 Li;MnSiOF ANBEEBAXRCBRES PP
HHEGI8 5 AR 7486 NaMnPO, NEERBRXAGEBRS PP
BIHEGI8 6 SAEHS 7 HEE NaNig sMn; 50, NERBREATRAS PP
RAEGI8 7 REFED 7HER NaFeq sMng.s04 NEOBEXADARS PP
HH5I8 8 HREHEH) T 18R Na; sMno7Tia 30, ANEEBREXRAGEES PP
EHRIS8 9 REHEH) 7 HEE Na,MnSiO, ANEGBEARCBRS PP
H5EGI9 0 REHEHI 7 A8E NaMOF AEOBREXRGRRS PP
HEF9 1 HEHES 7186 NaMnPO,F NEEBRARAOBES PP
HHESI9 2 HRRIEF 78R NaNig sMa; sO.F ANERBEXATERS PP
BRI 3 RREHEH 7 HEE NaFeg sMng sOF ABCBRAREBRE PP
B9 4 REFES TR Na; sMg7Tig30,F NEGBRRAGBES PP
BH6I95 REHES) 7 HEE Na,MnSiOF ABGBRARCBAES PP
B9 6 REHEH 8 48 NaMaPO, ABEGBRARGBRS PP
BRSNS 7 SREHES 8 1ER) NaNip sMnj 504 AERBRARLRAES PP
HHE519 8 HEHEG) 8 HEE NaFeg sMng 504 ANERBERAREBRE PP
RiE6I9 9 RAHEF 8 H8E Na; sMng7Tig 30, ANBEGBRXROBRE PP
BHFI100 SE G 8 18R Na,MnSiO, ANEGERXRERARS PP

¥LMO =LiMnO, - NaMO =>NaMn0,

LMOF =LiMnO,F +  NaMOF =NaMnO,F
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BHEI101 SREHEG) 8 48E) NaMOF ASOBRXRGBARS PP
REsU1 02 RG] 8 18 NaMnPOF ANEEBREXREBRE PP
REA103 SRR S 8 188 NaNig sMn; sO,F ANEOBARXRGRES PP
R0 4 RTTHEE) 8 48R NaFegsMng sOF ANEGBARRGBRS PP
RiEGI105 SR LG 8 18E) Na) sMnyyTigyO,F NEOBAXRGBAS PP
BHEGI1 06 SRS 8 48R NaMnSiO.F NEGRAXRGRBIRS PP
BqHEHU107 REHER) 9 48R NaMnPO, ANEGBAXRGBAS PP
Ri#4108 SRR HEH 9 H5E NaNipsMn; 504 ANEERBRRAGRERS PP
RHESI1 09 SR G 9 48E) NaFeg sMnos0¢ NEGBRUXAGRES PP
HHEF110 AT 9 48 Naj sMng7Tip 40, AEERBARREBAE PP
BEM111 ARG 9 8= Na;MnSiO, ANEEBAXRGBRE PP
BiEGI1 12 SRR G 9 48/ NaMOF ANEGBAURREBRS PP
BHEF113 SRE G 9 48] NaMnPO,F AEERUXREBRS PP
R 1 4 RIS 9 4EE) NaNig sMn; sO,F ABEBRAXATRAS PP
RiEFI115 RRHEG 9 48E NaFeqsMng sOF ANEGBUARRGRAS PP
’HEGI1 16 SRELHEGY 9 4H1E) Naj sMno7Tig30,F NEEBRAXALBRE PP
W11 7 ARG 9 181 Na,MuSiO,F ANBEEREXKERES PP
RitEgI118 BRG] 048R NaMnPO, NEEBRRABBRS PP
HEEGI119 REMGEG 1 0485 NaNipsMm 5O, ABEBEXRGBRES PP
WHEGI120 SREG 1 04857 NaFeq sMng sO4 ABGRARRABIRS PP
RIEGI1 21 REHEG 1 0486 Naj sMng;Tig;02 NEOBRXROBERS PP
REGI1 22 RG] 04ER Na;MnSiO, NEGBRRATRIES PP
RS 23 ARG 1 048R NaMOF ABGBAXREGRRE PP
REGIL 24 RREHES 1 0485 NaMnPO,F ANEGBRIXRKRLBAS PP
BHE611 2 5 HEAS ] 048F NaNig sMn; sO,F NEOBRAREBRS PP
REGI1 26 REHEG 1 0486 NaFeg sMng sO,F MNEGBAXRGRARS PP
HAE127 RRESI1 048F) Na, sMng7Tig yO.F NEEBARREGBRS PP
HA128 SARHEF 1 0486 Na,MnSiOF ANEOBAXRGBARS PP
HuEdI129 AR 5EG) 2 468 LMO PR #RINE f EE0.5% 2 BaTiO, PP
R 1 3 0 RARES) 2 488 LMO a-AlLO¥RIN0.4% PP
G113 1 AR HEH 2 45 LMO AF,#R100.3% PP
BHEGI1 3 2 ARG 2 1A LMO SiFRHN0.5% PP
RiEH133 ARG 3 46 LMO RRAEFIGIIRAEL0.5%Z BaTiO 3 PP
Ri61 3 4 SAREH 3 18R 1.MO a-ALO¥RA00.4% PP
RiE611 35 RRHE) 3 186 LMO AIF3%R100.3% PP
g1 36 L2 161 3 46 LMO SizRHN0.5% PP
REGI137 ST FEGI 4 HE) LMO PRAEGIIEINE fHE0.5%<Z BaTiO, PP
RiEGI1 3 8 REHE 4 4R LMO a-ALOYRHN0.4% PP
AHEHI1 39 RE G4 18F) LMO AIF;#%100.3% PP
BG40 RRHEE 4 46E LMO SiRH00.598 PP
BEEFML141 KRGS 18R LMO REMESIERIIERER0.5%Z BaTiO 3 PP
611 4 2 REHEF S 18E) LMO a -ALOBRNN0.4% PP
BHE6143 HREHS) 5 186 LMO AIF;%8500.396 PP
HHEFI1 4 4 SARHERY 5 18/ LMO SigRAN0.5% PP
HH# 145 B 1 48E LiMnPO, RS AIIE R EE0.5%2 BaTiO PP
HAESU146 SRS ] 18E) LiMnPO, a-AlLORHI0.496 PP
REHIL147 SR 1 4EE LiMoPO, ALFy15%1100.3% PP
BiEG11 48 SRAG 1 HEE LiMnPO, SizRh00.5% PP
REEG149 REHEG 1 4R LiNig sMn; sO4 REHEFN G IR R EE0.5%Z BaTiO3 PP
HHEEEI150 B 1 48R LiNig sMny 504 a -ALO;ZRIN0.4%% PP
XLMO=LiMnO;+  NaMO=NaMnO;* LMOF=LiMnO,F -+ NaMOF =NaMnO,F
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BHESI151 RELEE 1 18R LiNig sMn, 504 AIF;¥#R1H00.396 PP
BERES152 BEREG 1 48R LiNig sMn; 504 SigRh00.5% PP
HHESI1 53 REHES 1 HEE LiFeq sMng 504 R EGEGIRINE £ EE0.5% 2 BaTiO, PP
HEFI1 54 SRS 1 A5E LiFeqsMno 04 a-ALO¥RIN0.49 PP
i1 55 SRS 1 48 LiFeg sMng 504 AIF;#%900.3% PP
BHsI156 REHEG) 1 48 LiFeq sMng 504 Si¥RAN0.5% PP
HEEFI157 SR EG] 1 48(E Li; sMng7Tig30; REESIRINERH0.5%2 BaTiO, PP
HHEM 158 REEE 1 185 Lij sMno3Tig30, a-ALOs¥RAN0.4% ’ PP
BREM159 REREG 1 48R Li1 sMng7Tig 10, AIF;¥5100.396 PP
BHE160 HREES 1485 LiysMng;Tig30; SirRA00.5% PP
RiEGI161 SREFEG) 1 48[ Li;MnSiO, REHEGNRIIE R H0.5%Z BaTiO, PP
Higdll 6 2 RS 18R Li;MnSiO, a -Al,Os7FA00.496 PP
HHEGI1 6 3 REHS) 1 48R Li,MnSiO, AIF#3 10356 PP
HESI1 6 4 RS 1 48E) Li;MnSiO, Sixgsh00.5% PP
HHEFI165 REFES 1 48E LMOF Y B G RN B EE0.5% 2 BaTiO, PP
BHEfI166 SRS 1 48 LMOF a-ALORNN0.4%% PP
HiEfI167 REHEG] 1 485E LMOF AIF;#%400.396 PP
HiEI1 68 REHEG) 1 48R LMOF SigRh00.5% PP
HiEf11 69 SREHES) 1 48R LiMnPO,F P RAEGIRIIE & EE0.5% 2 BaTio, PP
B 70 RERE 18 LiMnPOF a-ALO¥RIN0.4% PP
BiEGI1 71 REFEGI 1 48H) LiMnPO,F AlF3#3100.3% PP
"ML 72 REHE 1 18E LiMnPO,F SiFRA00.5% PP
WHESIL 73 RERSG 1 HE LiNig.sMn) sO.F R EFEFINEITE R LE0.5% 2 BaTiO, PP
BEML 7 4 icy=y ) B LiNip sMn; sOF a-AlLOs¥RIN0.4% PP
REGIL75  [REHEH1ERE LiNig sMa, sOF AIF5#RH00.396 PP
HEFI1 76 RS 1 48R LiNig sMn; sO,F Si¥RA00.5% PP
H®1 77 REHEG) 1 486 LiFeg sMng sOF ARSI ITR &E0.5% 2 BaTiO, PP
HiEGIL 7 8 REHEBT 1 8 LiFeq sMnosOF a-ALO¥RN0.4%6 PP
HiEsI1 79 REHES) 1 48[ LiFeg sMng sO,F AIF,8%00.39% PP
HiEs1 80 SBERER 1 46F) LiFeq sMngsO,F SiR00.596 PP
51 8 1 REHG) 1 18R Liy.sMngsTip30,F ARG HRINE &LE0.5%2 BaTiO, PP
BHEs11 82 REHE) 1 18R Liy sMng7Tip30,F a-ALOs¥RIN0.4%6 PP
BiEfI1 8 3 EEHEG 1 48R Liy sMng 1 Tig30,F AIF;¥R100.3% PP
Bl 84 BRHES 18R Lij sMngTigs0.F Si¥wi00.5% PP
BEM1 85 BEREE 1 48R Li,MnSiOF B G P8 H0E & H0.5% 2 BaTiO, PP
Bl 86 REFEE 1 48R Li,MnSiO.F a-ALO¥RIN0.496 PP
BiEp11 87 HEEHES 1 48R Li;MnSiO F AIF;¥RA00.396 PP
HiEG11 88 REHES) 1 48R Li,MnSiOF SivIN0.5% PP
HHEAI1 89 R 6 48[ NaMnPO, REHESEINERAL0.5%2 BaTiO, PP
BHEGI1 90 REHEF) 6 45E NaMnPO, a-AhO;BRh0.4% PP
HHEML 1 SRR 6 48[E NaMnPO, AlF¥5§100.3% PP
HREGI1 92 RRFEFI 6 18R NaMnPO, SiERh00.5% PP
RiEBI1 9 3 REEE)6 18R NaNig sMn; sO4 PR SIEREE0.5% BaTiOs PP
K611 94 SRS 6 48R NaNig sMn; 504 a-AlLOs¥RIN0.4% PP
HAM195 SRR 5 6 48R NaNig sMn,; 504 AIF3#5500.3% PP
HH#196 SRR 6 48E NaNig sMn; 504 Si¥R1N0.596 PP
RHEGI1 97 ER S 6 48[ NaFeq sMng 50, ARG R INE £ EE0.5% 2 BaTiO, PP
HiE51198 REEGI6 16F) NaFeg sMny 50, a-ALOS#RIN0.4% PP
EHm1 99 EHED) 6 18 NaFeq sMng 504 AIF;ER100.3% PP
6200 SREHES]6 48E NaFeq sMng 504 Si¥RH00.5% PP
MLMOSLiMnO; +  NaMO=NaMnO; +  LMOF=LiMnO,F+ NaMOF =NaMnO,F
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AT N3 =153 FRE R
RHESI201 R EH) 6 18 Nay sMno+Tig 402 REFEGIFIEREE0.5%2 BaTiO, PP
HAEf202 R G648 Na) sMng;Tig30; a-ALO;ERII0.4% PP
RuE61203 REHEH) 6 186 Naj sMng7Tig 30, AIF;7R100.3% PP
REGI2 04 SRR 6 48[ Naj sMng7Tig 30, SiFRA00.5%6 PP
REE6I1205 SRR D) 6 188 Na,MnSiO, AT HES 1 0B R EE0.5% 2 BaTiO, PP
BEFI206 ERTI5EH 6 48[ Na,MnSiO, a-ALO; R IN0.4% PP
BHEGI207 B 6 48R Na,MnSiO¢ AlF>#R100.3% PP
WHEN208 ST FED) 6 1576 Na,MnSiO, SiER00.5% PP
REGI209 BB EG) 6 1818 NaMOF RS S I0E B LE0.5%Z BaTiO, PP
RHEGI210 RRKES 6 18R NaMOF a -Al;Oy¥R100.4% PP
HAESN21 1 B 6 48R NaMOF AIF;#%100.39% PP
HEEI21 2 BRI 6 48E NaMOF Si¥100.5%6 PP
RHGI213  [SREMGHI6ER NaMaPO,F HEMEEI ERHIE & H0.5% 2 BaTiO3 PP
RG22 14 R 6 48E NaMnPOF a-ALO¥RIN0.4%6 PP
HAEHN215 HEHF)6 48R NaMnPO,F AIF%3000.3% PP
REF216 WG 6 18E NaMnPO,F Si¥RA00.5% PP
REF217 REHEF 6485 NaNig sMny s0.F PR ST A INE K EE0.5% 2 BaTiO, PP
HiEs218 RRHEG) 6 HHRE NaNigsMn; sOF a-AlLO;#R1N0.49% PP
HiE6I121 9 SRR 6 48R NaNiy sMny sOF AR 75000.3% PP
HE®220 REHEI 6 48E) NaNig sMn; sOF Si¥RA00.5%6 PP
BHEM221 SREEG 6 16 NaFeo sMno sOF HEFE RINE R EEO0.5% 2 BaTiOs PP
=222 R FES 6 t8E NaFeg sMng sO,F a-AlLOy#R100.4% PP
HEF223 B FEE 6 48[F NaFeq sMng sO4F AIF;#5900.3% PP
RG22 4 SRR EE 6 46E NaFeg sMno sO(F Sih00.5% PP
HE®225 SIRHEG) 6 18[= Naj sMng s Tigs0:F PR HE6 R £ HE0.5%Z BaTiO, PP
REEGH226 R 6 48E Na) sMng;Tig;0:F a-AlLO;¥RIN0.4% PP
BE®227 BRI 6 48E Nay sMng;Tia 30,F AIF3%100.3% PP
HEgI228 SRR EE) 6 18R] Nay sMng 7 Tig30,F Si¥vAD00.59% PP
REEEI229 HREES 6 48EF Na;MnSiOF PR ESI A IIE £ HE0.5%Z BaTiO, PP
REs1230 R EF) 6 486 Na;MnSiOF a-ALO¥RIN0.496 PP
B2 31 PRHES 6 48R Na;MnSiOF ALF;¥%100.39% PP
B2 3 2 SRS 6 18R NazMnSiO.F Si¥R100.5% PP
BHEm233 SR HEG A A8 LiNigsMn; sO.F FAE G ¥R 0B f EE0.5% 2 BaTiO, PP
BiEFI2 34 BG4 48E] LiNig sMn; sO,F a-ALO;#RI00.4%6 PP
HiE®I2 35 RRFEF) 4 48R LiNigsMn; sO.F AF3#R100.3% PP
REGI236  [ERERKH4ER LiNigsMn, sO4F SizRb00.5% PP
RHEGI237  |[REHESIHEE NaNig sMa; 5OF A B FEGI FRAE £ EEO.5% 2 BaTiOs PP
BHE®2 38 RS9 18R NaNigsMn; sOF a-AlO;¥#110.496 PP
BHEEI2 39 BRATHEG) 9 48R NaNig sMn) sO,F AIF,#5100.3% PP
HEFI240 RRFEG 9 4HE) NaNig sMn) sO4F Si¥v00.596 PP
HHESI24 1 SR SEG 4 187 LiNigsMn sO,F MB G HIINERALE.5%Z BaTiO, FEAG(PPHERER)
B2 4 2 EREHEG 9 48R NaNigsMn, sO.F MRS 0B FEE0.5%2 BaTiO TRRAHPP+RALR)

¥LMO =LiMnO, -

NaMO =NaMnO; +  LMOF =LiMnO,F *

NaMOF =NaMnO,F
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mw & /& PR
11 R, ECIOMC=3/T LMo ABEERAAEBES PP
Y2 ER, ECDMCT NaMO NEEBRRAEBAS PP
EB1 3 A ECIDMC=311 LMO NEGRERAGBES PP

B 1M-LiPFs :

$LMO =LiMn0O; NaMO=NaMsO,+ LMOF=LiMaO,F -+ NaMOF =NaMnO,F
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TMBR(C) | TMBRAC)| : —— FEE
(mAh) [mAh] T3 € 20003E549) 1(%%(%5% BERBQ0 | TR
@raRn | @A BFRAEFFE(%] : PRBISHED | i)

®/ ®/

W6 1 114 144 A 86%, B 82% |A068/B064] OK OK
R0l 2 116 148 A 88%. B 85% |A0.68/B069| OK OK
RiEhl 3 115 148 A 89%. B 85% |AO0.66/B064| OK OK
s 4 122 151 A 92%/ B 89% |AO0.74/B0J2] OK OK
"6l 5 119 150 A 92%/ B 86% |AO0.70/B060|  OK oK
RH61 6 104 132 A 83%. B 80% |A073/B075] OK oK
w1 7 108 133 A _86%. B 86% |AO0.74/B074| _OK OK
Wil 8 106 131 A 84%/ B 81% |A071/B073| OK OK
| w51 9 109 139 A 90%,/ B 91% |A0.75/80.76] OK OK
‘s 10 107 137 | A 88%. B 87% |A073/8069] OK oK
(gisl 11 118 147 A 88%/ B 85% |AO0.71/B066] OK OK
‘mme 12 | 122 151 A 90%./ B 89% |AO0.70/B068]  OK oK
[=mel 13 113 142 A 87%/ B 85% |AO069/B067] OK OK
RiEH 14 119 146 A 86%. B 85% |AO0.71/B0.73] OK OK
‘w51 15 114 142 A 89%/ B 86% |A069/B0J2] OK oK
 mrs1 16 119 154 A 88%.” B 88% |AO073/B074] OK oK
T 17 124 153 A 85%/ B 84% |AO0.71/B0.74]  OK oK
(msl 18 128 155 A 90%./ B 86% |A0.72/B0.J5] OK oK
[ Ti51 19 116 147 A 84%/ B 83% |A0.69/B071] OK OK
TT6 20 124 157 A 83%./ B 89% |AO0.J5/B0.77] OK OK
118 21 119 148 A 91%/ B 90% |A070/B071] _OK | OK
WG 22 107 138 A _86%./ B 84% |AO0.74/B069| OK OK
(w23 111 143 A _87%/ B 88% |A0.74/B0.76]  OK oK
6 24 106 137 A 85%/ B 88% |A0.76/B0.J8]  OK oK
RiEG 25 110 145 A 89%/ B 871% |A0.77/B0.79] _ OK oK
Tl 26 108 135 A 86%/ B 84% |AO0.73/B0.77] OK oK
(@i 27 113 144 A 84%./ B 83% |A0.76/B0.79] OK OK
Tl 28 116 149 A 83%/ B 82% |AO0.J4/B081] OK oK
riws 29 114 151 A 87%/ B 85% |A0.75/B080] OK oK
(6 30 112 148 A 85%/7 B 81% |A073/B0.78] _OK oK

EiERE (at 25°C)l

(EFRn=5ZFHEMK)
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TEEQC) | WEERIC | . : — TER
[mAb) M) BRI CICER BEFT0 | 478

@aHART Sk = - BRBISHE) | Cnm/)

®/® |®/®
FEY 121 152 A 86%,” B 81% |AO0J8/B0IS] OK OK
T 32 114 142 A 88%. B 85% |A072/B075] OK OK
W6 33 121 152 A 89%. B 88% |AO071/B079] OK OK
‘mim 34 124 155 A 90%. B 89% |A079/B081] OK OK
&6l 35 124 158 A 89%. B 88% |A0.76/B080| OK OK
il 36 122 154 A 89%/ B 88% |A0.J5/B0.78]  OK OK
0 37 108 141 A 81%. B 85% |AD078/B082| OK OK
Em 38 108 144 A 89%. B 89% |A080/B082|  OK OK
 Frm) 39 111 146 A 91%. B 89% |A080/B083] OK OK
81 40 110 143 A 88%/ B 81% |A0.79/B081] _OK oK
- e 21 120 _ 129 A 86%./ B 87% |A0.J1/B078] OK OK
s 42 121 152 A _86%. B 84% |A078/B0581] OK oK
w43 118 148 A 84%. B 88% |AO076/B079] OK OK
w44 121 151 A 86%. B 81% |A0.71/B081| OK OK
CErHEpl 45 119 148 A _84%,. B 85% |AO076/B076] —OK OK
Wbl 46 122 154 A _88%. B 83% |A071/B081] OK OK
Bmel 47 124 155 A 87%. B 86% |A079/B082] OK oK
gl 48 120 151 A 86%. B 83% |AO078/B079] OK oK
w6 49 124 156 A 85%. B 85% |A0.79/8083]  OK OK
(@l 50 123 154 A 85%. B 84% |A080/B083| OK OK
e 51 122 151 A 84%. B 82% |A075/B079] OK oK
= ingl 52 121 152 A 89%. B 87% |A076/B083| — OK OK
6] 53 120 154 A 87%. B 82% |A071/8084F OK OK
“mHf 54 120 146 A 80% B 79% |AO071/B074| OK oK
sl 55 122 153 A 88%.. B 85% |AO079/B083| OK OK
H56] 56 120 150 A 85% B 82% |A074/B073| OK oK
‘e 57 124 152 A 87%/ B 83% |A079/B083| OK OK
(@61 58 126 154 A 88%. B 84% |A079/B084| OK OK
BB 59 124 153 A 88% B 88% |A077/B081] OK OK
(mmo 60 | 122 157 A _85%, B 83% |A081/B083] OK OK

&iEgk (at 25°C)
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®/® | ®®
B 61 125 156 A 86%, B 83% |A082/B083] OK OK
[mium 62 121 152 A 83%. B 81% |AO0.76/B081] OK oK
s 63 124 153 A 83%/ B 81% |A0.78/B0.82] OK OK
| %361 64 123 155 A 88%. B 85% |AO0.79/B084|  OK OK
| T8 65 121 150 A 86%. B 88% | AO0.78/B 0.81 OK OK
bl 66 123 153 A 89%./ B 86% |AO0.76/B083| _OK oK
(6 67 121 150 A 86%. B 85% |A076/B079]  OK OK
| TT5ES 68 127 156 A 89%./ B 87% | AO0.79/8B 0.83 OK OK
T8 69 126 158 A 88% B 86% |AO0.J9/B084] OK oK
=6 70 124 154 A 88%./ B 87% |A0.79/B082] OK OK
g 71 126 157 A 86% B 85% |AO0.J1/B084| OK oK
W6l 72 126 157 A 85%, B 85% |AO0.J9/B084] OK oK
gl 73 123 154 A 82% B 82% |A0.77/B080]  OK oK
| HiE6l 74 123 151 A 89%. B B6% | A 0.80/B 0.80 OK oK
il 75 121 153 A 86%. B 87% |A081/B082| OK OK
"6 76 120 148 A 87%/ B 85% |A0.80/B079] OK OK
| We 77 123 150 A 86%~ B 85% | A 0.78/B 0.80 OK OK
Ri61 78 120 149 A 84%/ B 83% |A0.J8/B0J9|  OK oK
"6l 79 126 153 A 86%./ B 84% |AO081/B082]  OK oK
w6 80 124 156 A _85%. B 83% |AO0.83/B080] _ OK oK
HHp 81 124 150 A 88%./ B 89% |AO081/B0.80| _ OK oK
[ mmm 82 125 154 A 85%. B 82% | A 080/B 0.81 oK oK
"Hgl 83 124 156 A 86%. B 83% |A081/B081| OK oK
[=ms1 84 122 151 A 82%/” B 79% |A080/B080F _OK OK
 R561 85 111 141 A 88% B 85% |AO0.74/B075]  OK OK
RHGl 86 114 148 A 89% B 88% |AO0.76/B0.80| _ OK OK
6] 87 110 142 A 83%/ B 87% |A077/B081| OK oK
HHigl 88 112 148 A 89%. B 88% |A071/B082] OK oK
[ wimp1 89 111 139 A _86%. B 86% |AO0.J4/B0J9| _OK oK
B8] 90 115 146 A 86%” B 83% |A071/B082] _ OK OK

&tE6E (at25°C)
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R 91 118 152 A 85%./ B 82% |A075/B082] OK OK
e 92 116 153 A 83%./ B 81% |AO077/B08I| OK oK
61 03 114 151 A 85%/ B 83% |A075/B081]  OK OK
HiE0] 04 123 154 A 83%/ B 87% |A0.78/B082] OK oK
&l 05 116 145 A 89%/ B 87% |AO0.74/B0J8| OK OK
(w6 96 114 140 A 88%/ B 87% |A074/B078] OK oK
Rl 97 116 147 A 90%./ B 83% |A076/B083| OK OK
EHl 98 113 142 A 90%/ B 85% |A079/B082] OK oK
g 99 115 147 A 90%/ B 83% |A079/B082] OK oK
[mmei100) 114 142 A 88%. B 85% |A076/B081] OK oK
[wmm 101] 117 147 A 86%. B 85% |A078/B083| OK oK
(mme 102] 120 153 A 85%/ B 84% [A0.J7/B084] OK OK
wwe 103|119 154 A 83%/ B 88% |A078/B083] OK OK
s 104] 117 153 A 85%/ B 85% |A0.77/8083] OK OK
Cermpl 106] 123 157 A 89%./ B 87% |A080/B0.83] OK OK
(w1 106] 119 148 A 89%/ B 83% |A076/B080] OK OK
[mme107] 118 144 A 90%./ B 88% |A076/B081] OK OK
e 108] 120 149 A _90%./ B 89% |A078/B084] OK OK
‘e 109] 116 145 A 90%/ B 81% |A079/B084] OK OK
mme 110|118 149 A 89%/ B 88% |A081/B083] OK OK
mwsl 111] 117 146 A 83%/ B 81% |A078/B082] OK OK
mmsl112] 120 149 A 88%/ B 85% |A0.79/B083] OK- oK
el 113] 122 153 A 84%./ B 84% |A079/B084] OK OK
Carmel 114] 124 155 A 88%/ B 81% |A078/B084] OK OK
®iwH 115] 120 154 A 87%/ B 85% |A079/B083] OK oK
wl 116] 125 158 A 88%/ B 88% |A081/B084| OK OK
e 117] 124 150 A 88%/ B 88% |A0.77/B082] - OK OK
wmel 118] 117 143 A 89%. B 89% [A0.78/B080] OK OK
{mmei119] 118 147 A 90%/ B 87% |A080/B082] _OK OK

KH8E (at25°C)
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R 120 116 144 A 89%/ B 86% | A0.80/B0.82 OK OK
s 121 118 150 A 89%/ B 86% |AO0.81/B0.S81 OK OK
A 122 116 144 A 87%/ B 85% | A0.80/B 0.81 OK OK
[ prmel 123] 119 147 A 81%/ B 86% |AO0.81/B 081 oK OK
| Wl 124 120 151 A 83%. B 829% | AO0.81/B0.82 OK OK
THER 125 124 153 A 87%. B 85% | A0.81/B0.83 OK OK
RBiEH 126 120 152 A 85%.” B 83% | A 0.80/B 0.81 OK OK
(e 127] 126 156 A 88%./ B 84% | A082/B082] OK OK
rEdl 128 122 150 A 87%/ B 85% | A0.79/8B 0.82 OK oK
ErEf 129 123 153 A 90%./ B 889 | AO0.78/B 0.82 OK oK
| @S 130 127 156 A 90%./ B 90% | A 0.80/B 0.83 OK OK
T 131 126 158 A 90%/ B 88% | A0.78/B 0.81 OK oK
mmEl 182] 125 156 A 90%/ B 87% |AO076/B0.80] _ OK oK
s 133 124 152 A 89%./ B 90% | A0.79/B 0.83 OK OK
| RS 134 127 155 A 90% B 88% | A0.81/B0.84 OK oK
Cmms1135] 127 155 A 89%/ B 88% |A079/B083| OK oK
BHap 136 125 158 A 88%./ B 86% | AO0.76/B 0.82 OK OK
EE5 137 127 155 A 92%/ B 90% | A0.81/B0.85 OK oK
¥ 138 129 156 A 91%./ B 899% | A0.83/B0.86 OK OK
B 139 130 156 A 91%/ B 88% | A0.81/B0.85 OK OK
s 140 128 157 A 90%/ B 87% | A0.78/B 0.84 OK OK
"iEE 141 125 153 A 91%./ B 88% |AO0.81/B0.83 OK OK
HiEg 142 127 156 A 90%./ B 88% | A0.82/B 0.85 oK . oK
wmEl 143|128 156 A 90%/ B 87% |A081/B083| OK OK
" 144 1217 157 A 89%. B 87% | A0.76/B 0.84 OK oK
WEH 145 126 152 A 91%/ B 88% | A0.79/B 0.83 OK OK
RHEHl 146 130 158 A 90%/ B 89% | A0.81/B0.84 OK OK
wEel 147 129 158 A 91%/ B 88% | A0.78/B 0.83 OK OK
TIHEsl 148 125. 159 A 91%.~ B 88% | A0.76/8 0.80 OK oK
WS 149 130 155 A 90%./ B 87% | A0.81/B0.84 OK oK
[mg 160|134 158 A 89%/ B 87% |A083/B0.84| OK oK

&iE8E (at 25°C)
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[mAb] [mAb] o) W0CACER  (mmzmoo | grm
b N Eyk el I O lxassa | coww)

BBl 161] 133 157 A 91%/ B 86% |A079/B084] OK OK
| JEd 152 133 158 A_90%. B 87% |AO0.78/B 0.83 oK OK
#pl 163|126 153 A 89%/ B 83% |A082/B083] _OK oK
| E6I 154] 131 157 A 89%/ B 85% |A081/B084] OK OK
HHP 165] 130 155 A 89%/ B 84% |A080/8B084] OK OK
I 156] 130 158 A 88%./ B 84% |A0.79/B084] OK oK
_ERH167] 131 158 A 90%./ B 90% |A082/B085] _OK OK
ABEH 158 136 159 A 91%/ B 89% |A0.83/B 0.85 oK' OK
i 160] 135 159 A 91%./ B 83% |A081/B085] OK OK
| BIiE61 160 135 158 A 89%. B 88% |A0.80/B 0.84 OK OK
| wmp161] 127 154 A_89%./ B 86% |AO080/B083] OK oK
| mmgl162] 134 159 A 89%./ B 83% |A080/B083| OK oK
HrEgl 163 133 156 A_89%/ B 879% |A0.79/B 0.83 oK OK
HiES 164 132 158 A 89%/ B 86% |AO0.78/B 0.84 OK OK
| miEm 165] 124 155 A 81%./ B 83% |A0.78/B082] OK OK
wims 166|127 159 A 92%/ B 89% |A079/B083] OK OK
HEB167| 126 159 A 92%/ B 88% |A077/B083| OK OK
[ mwe168] 125 157 A 91%/ B 87% |A0.76/B080] OK OK
mimsi169] 129 153 A 90%./ B 89% |A0.79/B084] OK OK
[mwimm 170|133 159 A 91%/ B 90% |AO083/B085] OK OK
Emp171] 132 159 A 91%/ B 90% |A0.80/B085] OK OK
(mmm 172 128 159 A 62%. B 90% |A0.78/B083| OK oK
Hmg 173 133 158 A 91%/ B 89% |A 0.82/B 0.84 OK oK
wHs174] 136 159 A 91%/ B 88% |A083/B085] OK_ OK
whg175] 135 158 A 91%/ B 89% |A082/B085] OK oK
| HHES 176 136 159 A _90%. B 89% |A0.81/B0.84 oK OK
HE 177 129 155 A 90%/ B 88% | A 0.82/B 0.85 OK OK
mHBl 178|133 158 A 91%/ B 83% |A0.83/B085] OK OK
miwpl 179 134 157 A 90%/ B B5% |A0.83/B085| OK OK
[mmeigo] 134 159 A 90%/ B 86% | A0.80/B084]  OK OK

&iE8E ( at 25°C)

EFRn=5Z FH{HET )

Les



201230470

14

|53
prpmpayy g TR
SIREIA0 | SR BB H Q00N o ;@Eﬁ,@(j £ —
| B B t] FFEBIHE | Smm/)

®/ @/

REM181] 133 157 A 91%, B 90% |A083/B085] OK OK
W6 182] 136 159 A 91%/ B 90% | A084/B085] OK OK
e 183] 133 159 A 91%/ B 90% |A083/8086] OK OK
A 184] 136 159 A 91%/ B 83% |A081/B084] OK OK
’HH 185|130 157 A 91%,/ B 87% |A080/B085] OK OK
RmH 186] 133 159 A 91%,/ B 83% |A081/B085] OK OK
"G 187] 135 158 A 92% B 89% | A080/B083] OK OK
Tms188] 134 158 A 92% B 83% |A0.79/8084] OK oK
AwHI189] 114 144 A 88% B 86% |AO074/B075] OK oK
wwmH190] 117 126 A 89%/ B 85% |A074/B076] OK oK
"EG191] 119 129 A _89%,. B 86% |AO0.74/B0J5] OK OK
WwB192] 117 146 A 88%. B 86% |AO074/B076] OK OK
amm 193] 118 148 A 89%/ B 87% |A075/B077] OK OK
wme194] 120 147 A 89%/ B 86% |A074/B078] OK OK
REGI195] 124 151 A 88%. B 86% |A0.76/B0.77] OK OK
AwH196] 123 149 A 83%/ B 85% |A0.J4/B078] OK OK
AwA197] 115 127 A 88%, B 87% |[A075/B0.76] OK OK
AmHI198] 118 147 A 89%/ B 86% |AO0.74/B0.77] _OK OK
mm 199 121 150 A 88%. B 84% |A075/B077] OK oK
61 200] 120 148 A 89%/ B 87% |A074/B077] OK oK
TmH201] 120 150 A 0% B 86% |A076/B079] OK OK
U561 202] 122 149 A 91%/ B 87% | A0.76/8080] OK OK
AmH 203|124 148 A 90%, B 85% |A076/B080] OK OK
mRB204] 123 151 A 91%/ B 87% |A0.74/B082] OK OK
AmB205] 117 148 A 90%. B 87% |A075/B078] OK OK
T8 206] 120 149 A 91%/ B 87% |A076/B079] OK OK
"6 207] 122 150 A 89%, B 83% |A074/B080] OK OK
w5 208] 121 150 A 90%, B 87% |A075/B079] OK oK
T8 200] 110 144 A 90%, B 86% | A078/8084] OK OK
mmA210] 112 148 A 91%/ B 89% |A081/8084] OK oK

#iEHE (at 25°C)
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ERA211] 116 149 | A 93%, B 88% | A079/B083] OK OK
BRI 212] 115 146 A 90%/ B 88% |A080/B083] OK OK
BB 213] 115 147 A_90%./” B 86% |A075/B078] OK oK
"B 214] 116 148 A 91%. B 86% |A074/B0.79] OK OK
REBI215] 120 151 A 92%. B 87% |A075/B078] OK oK
HRBI216] 118 149 A 90%. B 85% |[A073/B079] OK OK
BRB217] 120 150 A 91%. B 88% |A076/B079] OK OK
BRI 218] 124 151 A 91%, B 86% |A075/B080] OK OK
mRB210] 124 153 A 90%.” B 87% |A076/8B081] OK OK
BmBI220] 121 152 A 91%. B 87% |A076/B082] OK oK
"RB221] 117 150 A 91%” B 87% [A0.75/B0.79] OK OK
Bhid222] 120 150 A 91%.7 B 87% |A075/80.78] OK OK
HREH 223] 124 152 A 92%.” B 88% |A076/B079] OK oK
®RB224] 122 151 A 91%. B 83% |A074/B078] OK oK
BRBI205] 124 154 A 90%” B 88% |A077/8082] OK OK
Rmsl 226|125 155 A 90% B 89% | A078/B083] OK OK
Eff227] 127 154 A 91%” B 83% [A077/B083] OK oK
ERBI228] 125 155 A 90%.” B 89% |A076/8084] OK oK
ERBI220] 120 151 A_91%.” B 83% |[A076/B081] OK oK
BB 230 122 152 A 91%/ B 83%.|A077/B080] OK OK
B 231] 124 151 A 90%/ B 84% |A075/B082] OK OK
ERB 232] 123 152 A 91%/” B 81% [A076/B081] OK oK
EHB1 233|136 162 A 93%/” B 91% |A083/B086]  OK oK
ERB234] 139 164 A 93%/ B 90% |A0.84/8087]  OK oK
BB 235] 137 162 A 91%/ B 90% |A083/B086] OK OK
BRBI236] 139 163 A_92%.” B 90% | AO083/B086] OK oK
BRB 237|124 155 A 92%/ B 89% [A0.76/B082] OK oK
WRF238] 126 154 A 92%7 B 88% | A077/B083] OK oK
HRE239] 127 155 A 92%/7 B 87% [A0.76/B084] OK OK
WmH240] 124 153 A 91%/ B 83% |A071/B084] OK OK
BB 241] 134 159 A 90% B 89% [A085/B087] —OK oK
mmeI242] 121 153 A _83%. B 86% |A078/B084] OK OK

&iERE ( at 25°C)
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mmERao | MERAO | mume oo A Z2t
15V-2.5V)| BB4.6V-2.5V
g4?s 2.5V) [ B®/® A/®
EEGE 100 | NG(zasfE) | A 43%./ B 0% |A 002/B —| NG NG
HEHI2 92 NG(gasft) | A 48%. B 0% |A 004/B —| NG NG
HEH3 o8 NG(gasft) | A 57%./ B 0% J|A 004/B —| NG__| NG __
MRL2{E  NG=BiRi2%L £

&i¢hk ( at 25°C)
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