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Si0, Mg.Si, MgsGe,

AgsSn, AgsSb, NioMnSb, CeSbs, LaSns, LasCo.Sns,

L
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e 33

A=
a
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kel
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ol

. o7lA,

]

=
<

fai3
=4

hvA
s i

SbSne]
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=

InSb,

o] 4200mAh/g®= wj-$- =T},
SnO, SnO,, MgsSn, SnS», VsSnz, FeSn,, CoSns, NisSns, CueSn:

CoShs,

O
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P
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

S=50d 10-2392937

Wl AREAE, 39, 598 Ba(R2E M), U598 BAGE ), AR gnRe, a9, o
e BE 5 AT 5 Ao
519 o

Aol ZFHETL, Ax 9 o= WAIE mlo]lm=H|Z(MCMB), ZA

, T/ (spherical shape)& Zte 74
).

=< T b

3 el Ao BAM=
AL AR S 9t dE 5], MOBE 78S 7FE 4 7] WEel s A ARgET. T3, NOMBE
HWAS B GA A & ¢ 7] dgEe] H3sA AFEE 4 Atk A Sd9] dole JdHAd Sd(flake
graphite) ¥ T4 A =<lo] LgHT.
AL gF ol2o] Edo HAUHIE u(gF Ed F3F 3gEel FAHIS W), dF 5 dEHoew
ze o AYES z=rh(0.05V o4 0.3V o8t vs. Li/Li ). o]#dd o]f&E, gF ol ox AAE e #
T ALE 7HE 4 9 w3 Ede 99 AAHT &3o] vlwE 3, AF Ho] v Fa, AHs}a,
2 &R axdAdo] Bo 2o A ujio niEkzlsitk
T, 5 &80, o4kl golelgE(Ti0,), BF Elolehs AFsE(Liflis0w), 2E =9 3 & (Lils),
A8} o] @ B (NbyOs), AH3F B2l (W0,), =& A8l 28 dd (Mo0,) 52 AH3tES AFES 4= Qi)
e &= 324, gF 2 o] F£& Edst= A3tE<l LisN +£9 Lig MN(M=Co, Ni, E=& Cu)& AE

Stk A Eo], LisdCop Mo WA 80| 217](900mAh/g 2 1890mAh/cm) WE-ol wlHA s},

=
%, UE oo TR @t 9T FRAE ARG 2Use] &F BRAL ALY 5 glo] A, @
S guARd dF olee IS ARE AgaE A9, $F Budel LIE UF oL WY F
FHomd, dF % Ao 352 TPAE AL T BEA A48T 5 AT

T, AW A (conversion) S do7|= ARE dE 5o A3l mw
(Co0), kst YANiI0), # 4tst A(Fed) T, dEIHS] FaS A &5 o] 55 AsEsS A3t
—?—E}— ﬁ‘ﬂﬁ ]ﬂ'%% ?——_1—9—7]3\_; XHEQ] T/}’% oﬂoﬂ%, Feg()g, CUO, CUQO, RUOQ, ‘%l Cr203 %Q ﬂ‘ﬂ'%, COSQ,gg,
NiS, & CuS T9 3stE, ZnNy, CuN, F GeN, 529 AstE, NiPy, FePy, % CoP; 52 <¢18tE, 2 FeF, ¥

&3 BEAZ THY F Yt mARA R vAdelE, 3T BEAZ) TIY 5 Jt =AzA 2 ke
o WxE ARE A48T 5 AT

& AAAGE, G AAAS Wk ARE A48T F Atk EH, F AL, UF 5 Alelo] ol
3 FEae et ARE Agshs de] maAsi,

REEY

Aeoe gl L AdAe TPBch. AsiAe] SulEAL, NPAAY §7] S00E AgHE Aol mEAs

k. dE 5o, oldd JtRYCIE(EC), TEIAU FRUY|E(PC), HEd JlRYo|E, ZR2ddd JFR Y o]
E, diojddl FtHUYOE, y-REZSE, y-LHZFE, tholdE FhEUOJEDMC), tolold FhRUe|E
(DEC), g Wg FtRUO]E(EMC), E4F wd, o EAL wlE | ol EA oY, Tyl WYy, ZTaEdLA)
g, =235t =23 FEE4 wE, 1,3-tho] AR, 1,4-tho]A|1, tholu S Ao e]1(DME), tholwd
AExtol= | thold g oy, WE to|zetdd, olMEVelEY, WixuolEY, HEHSIo|EREFH, AEHS,
4 HE F UE AR F da olg &vl F 27 oS H4Es] 2Fste] AHg &R ALY
ATt

AsfHel fuj=A Astd 1A AEE ARESHA, FHOEK) Toll digh ehHAde] dddnk.  mgh, ol A
g o Skx 9 PEA & 4 duk. Aste a@2A s dEdd ddEs, AdElE(silicone) A, of=d™
A, oladzyelEl A ZldddlgAlo|uA A, ZjzzddlgAlelmA A, 9 ZFoHA Zwe A
So| 3T},

rong o

|
B
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

E50d 10-2392937

oin

E, s guiEA wsy o HMHEH o 542 2t ole4 AA(Ee SEUE 15F o4 A5
W, olak QX7 i weE AL, B Fel olste] Y s getelE, olx A7 BuEg w
Shelis A% AT o ooy °”xﬂt Fol& N Loles EFBh. o4 WA f7] Fole % &
oo TFHT. Aol et 7] Folee] doli 4F hmir ol &, 3F MAyF o, W 4F X
sy ol ol AWE o Fole, @ oWtiEE Fole B Aty Fole Fo WAH ol o] 2y
Ak Asolel AHgse Belesl ol 1} cletel A Sole, 171 dEnA ele, ERemAEA fol
2, WEFORAULEL o, HEFETOREA o, NEFLRANRA o], ANFFORN
gole, W WEEo 2N Soleo] EAT

g &ulol 83 A=A LiPFs, LiCl0,, LiAsFs, LiBFs, LiAlCly, LiSCN, LiBr, Lil, Li»S0s,

LisBioClig, LisBioCliz, LiCFsS05, LiCiFeSOs, LiC(CF3S0.)s, LiC(CoFsS05)3, LiN(CF3S02)s, LiN(C4FeSO.)(CF3S0.), 2
LiN(CF580.), &2 259 < shsE AME o 3la, B o5 289 5 270 o3& A3 =dste] 43

MEE 8T 5 Y.
H4 gAe) Ageke A, neenHn, ¥ 44, 0 Asele] T4 Ak olsle] Ao, we
3 Begolgn® el FaFol A Aol wgAsth. FAHORE, Asolel Wi BEEe FHU} 16
o, HEAFAE 0.1% oI, B HEA AL 0.01% ofsholtt.

gk, dloldd FRUolE, Z 2RI ME(PS), rert-HEBHMAN(TBB), EF 2209w 7hHE W] E(FEC), LiBOB,
HE AAevelEY EX ol EibolEY 5o tolol =Y siE o AZHAE Asielel Hrtstelw %o,
gl Aol o WrhEE AR BEE oE 5o 0.1nth o4 Swth olakolth,

7l Ao REe dojrl A AAe AgetolE Brh. Fev A AAS A, oA
Soll ojak ehagol GG, EW, ol A4S ¢ shu o A @+ Aok,

=4 W
o

Agtse FeWzAt, delz A, ojmad A, ojaAEvelEY A, Beoldql SatolsA A, Eewzaq
Sapel=A A, wE ERodA Fv 4 5% 8T 5 dn

Feiole] oo, Felolgd SAP=(PR0) §o FeRUA SAbol= FEE ke Fev); PF Eejokad
ZUelEY; 2 olF F qele A TS TFWAL TFE. oF Fol, PR AAETeRzzA

(HFP)®] &A%l PVDF-HFPE AHEE 5= Stk dA® Z2ivs v (H4li)olol= Ftt.

o
el

S galel, FerEAl R A e AR ¥ AR Fo ¥ ARE TIshs w4 A3,
= 4

Zologdl LAlo|=(PRO) Al EAF A8 o uEA eSS xIs= uA A
2 =S

A Adefds ARgshs A, AddolE R Ado|Mrt Edesit. £, dA
A7] wizell, A Fd e 7}“”01 glomz dxe] ko] SHom Folxitt,
REECEN

o3 WAL AAAIHE Edeh Aol WgAeT. AMeoHZAL oE S0}, Fol; FAE; 2l A

Algpel; w AR (Zgoluelm), Hlo|dE(Egutold LmeA AS), Z@o g, olad . EZgoyw
T Zgog e Agd 4 AGS ALEE 5 9l AH o= %1,5— AL Zle 2 HAdro] o= W
w5 T 5SS e Ao] w4 st

AdeolEE B% P2E AAE F dE S, A Aw, EFeAA Aw, Eecle=A Aw,
EE 0 EYE oR Buzad mt Eedgd 59 47 AR 95 9%@ £ dd. AduA As
of el A8 FFUE YA R ek AT QA TFAG. EFUA AR ot PF % EeleE
SEromddale] gt Fejolulel=A AR doli UelE 2 olehv=(de] ol 2 s

ofeb] )7k ahen,

Aol E AetuA AEE d5ehd atstdo] 7] witel, & AgtelAe] T Al AlF e olH
7F d3tEE RS A 9o, olxk AAY ARAde FIAA A EE, AddelHE EFEA
Auz dHstd, Addelde A3 226y] A9 witel, 8 5S40 wokit. AddolEE &
ofpfe] A Mg, 53] ofgpv| R dRehd, iAol FdH Y] kel olxF dA o] ko] ddEt.

g Sof, FYZzAA WEe| F= WS e AFE} oleviEe] EF AR FBHelw o Ei,
Fmead 9% 3 F33 435 U 4 TvE ojwlse £9 Anz vEetu, Ezzuq

[H
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[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

SE50d 10-2392937

I2F T 590 AFee Ws EFedA ARR vEsoE o

S ARESH, Al EolEl o] FFATE ghH P ofaF dA) S FAE 4 3
ozl 01 A AR AT e S7HE A

B oANGEel A, ed AAGeel ) AuF FF FRE(1000S LIS o)A AA) Fakel ool vlstol
Mg, B AAGEA AEahe o3 A AgsHe AR tEds, dEd ANFde] dRe A=
@ % 9,

(2918 o] 7]

)

$4, ZJAY o)k A=A oo dlgte] AEey. = 49 (A)E ZAF (IS HAHF(flat type)) °lxF A<
QT T, = 49 (B)= L dHEolt}.

SJAE olxF AA(B00) M=, F= dAEAMO Ves Ak F= AWEODF &

o)
2
fru
>
1o
oF
tlo
o,
ofr
o
s

= N(302)0] ZgZ2 A FOo7 o]FoF 2FI(303)] s
4) &= §JX1*H(305) D= FAA(305) 2 HEste] AlTH F= SEA5(306)S §§§}§}t+ (307)2
o= WAA(308), S AAA(308) FEsh] AFd = &EHF(309)& 2

Ea, 2 oA AA(300)e] AHESHE FF(304) B SFHE07) 2kl B Wolwk HRAFS AT A,
FF AGOD R &F AGeNE, UA, LFEeE, EE eolehy . dsieldl dste] WAL e
B, oUW FEe) ¥F, B oldd 7 0E FH9 FF(AE Bol, 2HAYADL 8T & At
mo, Adeem QE ¥AS WA Adel 9% AG0D D 8% AGDE U4 EE FHE 5o 3
e o Wk, B3 AGOD L $F WGODE A7 FIG0H D SFGNH AH4ew 14
o}

+5(307), F=(304), R AHCIE (310)5 dafdel Tk, 2ejar, = 49 (B)ol] =Ald wpep o] 4=
Z0(301)0] ol $1X13 ElZ F=5(304), AHHCIEI(310), &5(307), E &5 ZA(302)& o] TAUNE HZ3}
aL, A=Z1303)& HAGr ) ste] &= (B0 &= AM(302)& HFFT. o] Hom HAY ojaf A
(300)% Az v

*o‘%fi ”/\]@Eﬁoﬂ/ﬂ a2 f& F= ZEES TG0 ARESHE, aLgEelH Ale]E BEAo] $d a190d o]

Ueoz, d5d olak A9 de diste] = 59 (A) WA (D)E Fxste] AR, d5d oz Hd#(60
= = 50 (W)l =AlE wkel o), el F= A (HA F74) (601, 2efal S B Awel] A ()5
M)(602)= I, F= W FH AA AN AW)(602)2 A (EAA HA)(610)00] eJEte] Mz M AH o

=59 B)= 989 ofaf dAe & mAEen. FT¥ dEFe] AA AM(602) Wel=, 2EH(strip) B4

of F=(604) B 2EY Gl 55(606)0] 2EH G| AU E (605)F /HAS] 2 HAA] 227 Al

Hol Aok, E=ASHA SFUARE, A b= AlE S FAeR ko] Y. A 7U(602)9] T 22

& 9dar, a2 oE F 2 4y du. AdA AA602)= YA, dFEvE, T Bolekw 5 dadd tisho]

WS 2z 25, o 559 v, Ee olHd 553 v 59 du(dE 5o, 2HJAYRN S

ARG Q. Ees, deder 1F BAS WAsy] fske] dA A(602)e HAE e dFE ToR
ok ] =

)
H7h 21 M AL, B R

et ol HgAs. Az 3T, 2T, 0 Al
G 4] AATHG08 L 600) Abelo] AFHo] Qlrk, E#, AA £ ATH A A(602) el W5 Asel
(Aol Fislo] gtk Bl Ao zAE, ZAY o)A AAsh ME % zd_a-m% AHge & 9,

HEY o)A AAY F= 4 & ,

=(604)0 F= dAH(FT FA H=)(603)7F HEH L, == (606)°ﬂ % %X}(—S—% Hd g=
ot &= EAH603) B 55 G607 = BT EFVE 59 w5 ASE AMEste] 34849 ¢ A
ZH603) R = @RH607)= 242 bd WE 7] (612) B AR 7M(602) wieel AE 4% b W
T(612)+= PTC(positive temperature coefficient) AAH(611)E F3le] U= (601 A7|H oz HEHC),

o 0
o2

T Il i
eV
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[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

SE50d 10-2392937

obd WlB 7]9H(612)= AR Ul Hol A EEHHS 9SS W 5 60D F=(604) Afole] A7
Aol A& xasicy. 27F AsE o Adle] AX= AMm 2B (thermally sensitive resistor)®A 7]%38F
= PIC 22611 =, AYS A o=z AFHS At uAd4d #d8 WA g, PIC &xbdl& E
o|EFFAF B (BaTiOy) Al WH=A] Algt S A28 4= 9t}

F(613) 3 =AT(614) Alole] E=9] oz} AX(600)E 7Y EE

Ei, 59 (O] EAE sk o], £3
B A0 A2 BAZ HEsoE Fu, 4d2 HEHolE F,

Pt ®m ECH.  HF9 o %
e g

we gz gde 448 o 4dm 4450 T 50l oz AN(600F FdsH: wEEIS ot
o, & Ade 22 + Utk

% 59 (D) REG1S)) JAEolth, Ere] HRsE fstel HARGINS Ao ehlgdn, E 59
Dol EAE Hhsh o], HEEIS)E B ol AX(600)F M AV MO % 4% A7) WA (616)S £

a
stoj Frh. wiA(616) Flol E=AR(613)S AR FHESF AT 5 vk, g, H5o] oxk =] (600)
ol 2= Aol FX(617)5 AFstE Foh. o)z A 1(600)7} HdH Aoz, 25 Ao FX(617)°] 2
sto] W@zbE 4 dar, o]k HA(600)7F AVA Al B7HE oToﬂ%, 2% Ale] FH(617) g3 7tEE 4
Atk PR, BE(615)] ATol 97 22X 93t 4

dad AAGHlAN A
2 AA(600)E D= o AU

(o]} A1) 2]

olxf HAle] & Fxool skl = 69 (A) B (B), = 79 (A-1), (A-2), (B-1), # (B-2), &= 89 (4)
(B), 1¥]aL = 95 Fxsto] A9t

of
oot
o
nz
D)
co

Al
rlr
i)

Be GF BEAS G600 AGIAA, DTl AolF S0 $5F AT of

pal

d

5E

3

= 69 (1) % (BT A A Aol A AL A2 L0 R ol AAGE LFI. o]
AA(913)E BAHO5D) R WAH952)F £, ehR910)] sl ol vk, X We L1 E
Fstolm 2,

Hz 71900 AAO15)E TART. N /B0 H(912)F TFAT. AOIDE H AW
(900)& 7NAIste] o]k A=A (913)¢] ©hAF(951 R 952)¢F A7|A o= qu\—ﬂr% G291 = 32 7]8(900) S
AAstel ShEhO14) R AR (912)sh Ao AEA, EH, Aol A 9 v ¥ AU © Fow
A Asste B4 eROIDE AFdelE Fuh,

I-H

g B9, 2012w FoH, HYd, 2 FHFEZEE ojx IA(913)E Hustes HI 3|Z2A 7|53,
32 (912)% g2 7]F(900) wiFH| AFHAZ Fob. TS, AEILH(914)9] AL T gl A &
3, A A e 3 Fdolojr Frh, meh, W <rEY, AT <HEHY, R&s) eV, EH TEIY, 271
Stelu, =& #44 <tauE ARgstd® Euh. el 01 E dE 9, 2 FA 9 doly A& 3=
71%S Zeth. JHUW914)E ARES, A A3 i A Atele Fal AlxEloRA=, NFC T, FAA 9}
o2 x| Apolof| A ALEEE = Qe SR WAS AL ¢ Y.

AA] M o)xk HA(913)¢F SHEHILF(914) Alolel]l (916)S Xt =(916)2 oS So], o]z AA(913)=
RE o AANALE adstE 7)%ES 2T, Z916)02AE o Eo, A7) A (magnetic body)E AR 4
Ak,

ds 5o, = 79 (A-1) % (A-2)l HEbd niek o], = 62 (A) B (B)9] oAk A (913)ell M w5 B 2
Nl el <tHvE 7474 Asstele Foh. = 79 (A-D2 o] v B FHE F 35S UE 9o
a, =79 (A-2)= o] v He UE T UE 5 U kot = 69 (A) B B9k Hd &
of afiA= = 69 (A) B (B)oll =Ad A Ao drigs Ads] 2 5 v,

% 79 (Dol EAE el Zol, ol AA(913)9] vlE M WWE F dE0] F(916)S sAAst] kel
R

@17 ABHT, % 79 (A-2)e] AR wsh gel, olx AA(91 HFE B EWE F e o
@I1)& ARkl STHHOI8)h AFHG. FOINE oA Fol, oA A (IHEFE ] A/ FE e
£ 15g 2ED. FOIDOEAE AF B0, ANAF e & U

dEd gxel ffste], A H2 27 HHUE ThE ¢ lan, <bEV914 # 918) 9] ¢ R AV|E A



[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

SE50d 10-2392937

A & 5 e
QPEILHO1) ZAE QHEILHOL)e] A8 = ol §4e 2 EE A8 & Atk AELO18)E
walolol® Frh. o Bw mAE AA AGE w4 F SHURA 15T F A, F, dEbOOE §3
A oo wA F @EmOEA 5T & Ak, mekA, AN e A7 R ohel AA) olsA

AEe &= = 9t

T

it 1-> r#

;z

69 (A) Bt (B)e] AA el HA FA(920)7F AeHAE Fo.
FA(920)0 SAOID A7jHom FEan, 69 (A) 2 B vke e wsiME E 69 (A)
=2 5

Ei, £ 79 B-Del EAE wish gol, = 6
A
Bl =AY A B dRe Hds 2

i

EAl AR (920)= dlE B0, THo] FAEHE FUA AF-E HEhE 3 B SHAFS Uehdle s 55
BEAE 4 Qdh. A AA(920)02A = AAF Fol, AAH ®;A A, E= El(electroluminescent) 3EAl 44|
TE AT F Atk dE 5o, HA FolE ARSI A FX(920)9] AR[HES AAA Q).
T, = 79 (B-2)o] Z=AIE uiel o], & 69 (A) % (B)ol E=AIE olxF A (913)el A (921)7}F A|F = o
T ET AIAM 92D+ ©@RR922) B 3R 719(900)S &3kl dRH91ID) ] Ar]A o2 HERT., E 69 (A)
2 (B)9} H|=3t FE giElAE = 62 (A) 2 (B)ol ZAE S X9 d9s AHE3 F2d Q).

A 92D =, dE B B9, A, £&, 7IER, &%, 3d Jse, A9, F, 944, A4, &%, 33
=4, &9, AR, BEG@EE), AA, AR, A, 1Y, WA, £, F5, AR, JE, HA, BE 49
AL FA4ste 7lss etk AA2DA 9ete], dE B9, FH FAVE w9 e FAEAUE 59, &
el #ek dlolHE BAetar 3 2(912) Wl wEg e AHHgE 4 9t

R, o)Ak AA(913)9] Fxeol wiste] &= 8] (A) B (B), 1¥al = 95 F=xsto] AW

T 89 (Mol =AIE o]xF AA(913)= w951 = 952)7F Ale® AF A (wound body) (950) 5 3974 (930) W
of Zeath, AIA(950)E - (930) HellA] Asfde] Tk, ©@xH(952)% - (930) % HEHer, A
AA Soll ot @AF(951)eF sH-H(930) Atele] HEFS AT, ES, ® 89 (MHolE ALY 2R EY
H - (930)S Z=AISEAAIRE, AAe] FxolA = @3A(950)7F s (930) o= Yol glar, TAH(951 H
952)7} &+-9¢-4(930) Y52 dFZH] k. A (930) e, & AR(LFNEF F) B FA ARE AMR

= Pt
g = .

T3, &= 89 (B)ell =AIE uwkek o], = 89 (M) A (930)s He] MRS AREsto] ¥t
of, &= 89 (B)e] oA} AA(913)el M=, a7 (930a)3} &F--7 (930b) o] M= He=aL, 3h--
7 (930b) o2 Feel del AR AN(950)7F A= o] k.

F98 (930000 §7] #4 59 4 ARG AET 5 Ak, 53, dEbt GRS Fo {71 54 59
ARE AT, o)A AAGIDZIE AN ATL AT - A, HF 30 A5l AAT A
AEA e A9ol, EUO14 2 018) Bel EUE s199(030a) ol AlFselE b, 94
@3D)NE, AE 5ol #& ARES ST F Atk

0 A0 PEE BN oI ASAG0E §HED. FHO), D AHAIE @30)5
3

ek BEA (9500, SFHO3] AT CIEN(933)F Al BT (932)% FHHE AFe) NES 7E
A Qolth. E, SF(93D), FF(932), % AT (3)F 247 TP B 4FL Aol

[
i

SO WAL B 952) F BHES Bokel = 69 (A) 2 (B BAOIDS} HEAT. FF03)E @
A(951 W 952) F TE HE Fabo] % 69 (A) R (B)9] WAHOIDS ASHET},
AT ANFHAN 2B FF BRAS FFO3)N AEHA, ngFoIn] AbolF BAo] S5 o2 A

913)E d= & AUt

[erjdlo]E o]x} A A]]
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SE BAIShE 7T, 28, R, B AZbe ANl sk 71T, BAINCl BAE HolEE HA
Holl ofste] 22w A= HA 99 VT, B OdF S AZEO(ZEa)el ot AE A
ol 75 o= 7 7% A4

HEsl wvle] mule] AR e 1A (9633)= A g, BAN, R S AE AP sol d¥E I
Foh. E=F, B dA9633)= s (963000 B W EE FF R Aled 4 9la, HH (9635

89l (B)oll A" WA Alo] 3]12(9634)2 +x 2 B2 diste] = 189 (0)9 EFEE 3xsle] A9
= HY xdﬂ(9633) A4 F3(9635), DC-DC AME(9636), ABE(9637), == (SW1

H(9631)E A } , A £4(9635), DC-DC AWEI(9636), AWE(9637), E 29X

(SW1 WA SW3)E & 189 (B)oAle = PXJ_ Aol 3] 2(9634)°] t-g3tr}.

A, 9GS ARt B WA (9633) e oste] dHo] BAEE H9] TE od uste] AWett. HY
AR oJsle] LAE Ao Age, FA FH(9635)S 7] 3% d%si DC-DC AHE (9636)°] 2] &}
de e Zetdu. B A2 (9633)ZEE e Aol EAF(9631)9] FEbel| AlMgHE Ao, =X (SW
DE o= 3lar, Ao HUS 4/\1T(9631)% 2k o Bask A 2 7AW E (9637)0l 2l3te] s o=
= s FAIF(9631)0A 2] FAIE TS & ASole, 2HX(SWDE X2 ol =Y (SW2)
£ 202 3o FH FH(9635)& T4 # AT

I, B AR (9633)00 thete] @A o] d7A AwsdAnt, B oubgo] A e o] dof A g
. A #9(9635)8 o 2 e g dg 22(RE ] 23 5 O 2" oS ALgEe] 24E
o= Eth. dE Bo], BHOE(HF glo]) HHE H£44lte] AAE FAGE B AY dE BE ¢
ste], e U8 T Fud 23t 3 4996358 SH3AE F
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(8004)E5 =Fteh= dAAp 71719 doltk.  FAlAem, #FA FA(00)= TV HE FAE FA A
e, 8- (8001), FEAIN-(8002), A3 AR-(8003), B ojAk A (8004) 55 T, Ao A F
Bfe] o2k A#](8004)= 3HF-74(8001) el AlzdTk. EA A (8000)= & AAomtH dHe AT & 3l
o EE, ®A A (8000)= o)k A (800 AFE HHE AT k. aRR, FH FoR <let
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A, 7} sh&e f7] BL &b 9 @ A7 AlSH ‘“%} A2, A7 945 %
7\] %}'] DMD(dlgltal micromirror device), PDP(plasma display panel), %+ FED(field emission display)

So sl B4 FAE AT 5 Ak,

EF, EA AE, oS FUE oleld, A2y AFES 2 Fu TS 5 wE 4R EA FAE 28
Fol e}

Aoz, 2w X (8100)F 394 (8101), FHA(8102), H o]x X (8103)

= 19elA, R ‘1?‘% = A (81000 & EEe] o Fejel ok AA(8103)F AHEE AR 71719] ofelrh.
AAF(8104) 0] o]xF AA(8103)7} A|XLHE= ALE }

2(8101) ¥ ‘aL (8102)01 x4 AlBFRAAIRE, oA} A
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AR o g 29 A2 (8100)F sAAA AUt
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[0289]

[0290]
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[0292]
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L3, = 199= HAARI04) o AFE AXE = A (8100)8 d2A ZAISFRAIT, E dio] o o] of
b AR = A(8104) o)), o= Eo] W (8105), HFEF(8106), T HE-(8107) Tol Al z

A2A AT 5 dnh. EE, o} AT B 29 32 S AT 5 dnh.
BAGIUD AL, A& A33ol F& AFAoD YIIE AT FUE A48T £ Ak PAdens
Mo @5 5o W%, U LD EE 7] B 24 5o 3% 448 47 Q% B dzA £Y

= 1994, Ar](8200) ¥ AL7](8204)F F g ool B wgo] o e olaF AX](8203)E EgH3}t
= AR 71719 deltt. FAFozE, AYr](8200)= -4 (8201), $FT(8202), F o]z} AX](8203) T
zehetl, = 19%, o]k HA](8203)7F A7 (8200) AFEHE A5 Z=AIZ Ho|x gk, o]z Hx2](8203)%
219]7]1(8204) 0l AFEH e ErF, i, o]z} AA(8203) AU71(8200) B A9]7](8204) 2] ¥ WFo] AlF

) % o 2RE AHS FHEE F A, EE, oA oA A (8203)l A%
F&-3 4 Atk 53] Au7](8200) B 4€17](8204) 9
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H A9s Al oz TEol o]x} Ax](8203)7F AFEE 74
-, AA SOz Qdle] A8 HAYozHE AHS TFHS £ gE Aol B ue o el ojxF XA
(8203) 8 F4x Moz ALggozH dojzls F2AL 4 Q).
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R, o)Ak A= unAlold AlAE T, Ak

T 209 (B)= olx A
g Soll oste] e
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AEAHB500)E EAG Folth, Felmel Asw m: uAE 4 s
ok AA Aol Fit
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12 H4A(8602)8 A= #7131, LE

Q= A o]

shgrel etk olxk AA(8602)% WolW 9] wEel, FA Aol
upol g ] Aol Fvkah Aol vk s,

® ool o Pejol mEw, A2 540 PR o)A AME B & Au, ol WA §IL AU
otk cejme, ol A4 AAE o afow, aen o sbEA & 5 Ak, &¥elw e ol HAE
A FF ol Alelaty] Wi, £4 Ak SrhEn, wE, AFge] TFHE o ANF A o|9
AFAN ARe FRAE AYORA AEF & ATk oY A%, AF Fol Aol aFHE 9 A 48
A9 g AL 9T £ gk Aol aTHE W2 A 4§ AN AES AT F Jow, JuA
Aop u ojusteka WS Aol Jlol@ & vk, EW, Al B0 58, ol AAE FUI7 AL
T 5 ) Ao, ME o) 8359 AEFS FU 5 Uk,

(A 1)
BN, FF FBA A 1 Gge] £FHE do] Fhe| wAES AL, 1elm, F B4
of % 2 ERede ARomd Fud 9T #8232 wuded s 2 Freds WrkeA
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AlE 1A=
TS, 48 mlades 2 S5
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sk mlel o]l B wAlA oM,
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Al 200, &

B 1WA AR 6% Fusgt. 35 20 BUR
gAZA g b W EFeY
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]
[0321]
[0322]
[0323]
[0324]
[0325]

[0326]

0.5mol%2] Mg0 % 2mol%9] LiFE X7l ¢ 2=

=% =224 ARgshar,

24 e, E7ed

SE50d 10-2392937

T

A g,
ol A7k gkt wamelel Al seli,
e WA ggd. wade AR el eE BT

%S
Wk 2% 84S ® 10 e,

Hl el AR 49+, Imol%e] LiFE %7}
0.5m01%¢] Ng0E H7} Fu 24
o

H= HrbskA ekttt

7t N9 3% &% £4 4
[Z 1]
T oAl . Mg:F
gy | ArewEd (@A)

AE1 0.5mol% MgO, 1mol% LiF 1:2
A& 2 0.5mol% MgQ, 0.5mo% LiF 131
A8 3 LizCOs 0.5mol% MgO, 2mol% LiF 14

A& 48] 2 d) Cos04 1mol% LiF -

AlE 5(H]) = 4]) 0.5mol% MgO -

A& B8] L) - =

AAGE 104 R AA s gol, olshel FHAA A& 69 AE ARoRVE FF FRAL
gtk W BAel £F, A 1744, 97, AR A7), Al 2 d, 97, R A%, o] 34 w39 U4 2
o] B4 Fo| FF BB tstel, olste] R4 AT

<STEM-EDX>

AlE 1 9 A= 5(H a4

ok, = 229 (A) WA (O Al 2 719 Ao A8
A& 5(H]alof])e] STEM-EDX

©OF Al 2 714 A<
STEM ]| A& YERd A
2 = 239 (OF &

Faal] ol mho
HOZHE ¢ Inm WA

ol thstel, Al 2 7k Al QAo ER wel WS SIEN-ENE AHgdtel RAahg

19] STEM-EDX o] #]& wepdl Zojtt. Ik 239 (A) WA
olmA & yeRd ot &= 229 (A) ¥ = 239 (A)E
& 239 (B)= vhavleel visgs vebd Aelv. &= 229 (O)

ojtf. = 229 (B) &

oo wEe el Aot
% 229 (B)ol LbEbWl kst o], EW BARA viu¢ 2 BTN TS AR
Fol QAo mw el o Ax WAEE Ao BAUAT. WY AL A9 ¥

2nme] T}

@, % 239 (B)e] EDX wigol ekl vhsl o], W BARA nhl&S TPRAW FLOUE LA
e AR 5AAE, BEW el vhudlde] AYsE o] wEEA 2,

ER % 229 (O) R % 239) (O] vhebd uksh o), AlE 1R AR 59 FFAA, FF FEA A
ERodo] A9 #AEA Qgth. ol EWF e 949 FLORE AFY] oyl WEeln 4w
o}

<XPS(X-ray photoelectron spectroscopy)>

Ueo®, AR
S L e

1 9 A=

S(ulae)el thste], Al 2 7}E AFo = dede] xW W viadae de

XPS o] AL o|dle} ).

e

A A2t PHI, Inc. Al
XA
HE 99 100 umd

A% ol:

ST

oF 4nm WA

: 9ol =(wide), Lils,

atomic%o]iL, ¥4

Z%9] Quantera II

A5l A1(1486.6eV)

Snm(FE7F 45° )
Co2p, Ti2p, Ols, Cls, Fls, 7r3d

20 yepditl, A
CadllA =, o= Fee Mg Auger

S2p, Ca2p, Mgls, Nals,
T8 AN A9%E %

o wer)

A A== oF +latomicho|Th.
vzt AAE}, FHH
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[0327]

[0328]

¥ 32, AYEV} 19 A9 74 4o EA4u8]9 ALt A23E YER
[E 2]
A =gk (atomic%)
L Co 0 C
A8 5
A 219 A 15.000 | 16.600 | 47.800 | 17.600
AlE 5
A 271G & 16.600 | 15.700 | 48.200 | 16.600
Alg 1
A 2719 A 12.300 | 18.400 |[47.200 | 16.400
}\]E 1
A 2719 % 12.900 | 16.700 | 47.400 | 16.500
7 = gk (atomic%)
F S Ca Mg Na ig
AlE 5
A 27me 7 | 0000 | 0000 | 0400 | 0.000 |2.000 |0.500
A8 5
A 271 0.000 | 0.000 | 0.400 0.00Q 2.100 O.4OOV
AlE 1
A 27ra | 0-800 | 0.000 | 0,500 | 2.800 | 1.300 |0.400
AE 1
A 27d & 0.000 | 0.000 | 0.400 | 3.000 |2.600 |0.600
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[0329]
[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[& 3]
44|
Li Co 0 C
NS 5
A 2714 A 0.904 | 1.000 | 2.880 | 1.060
NE
]2]7}5 = | 1.057 | 1.000 | 3.070 | 1.057
NE
A 2]7]_0} = | 0668 | 1.00O | 2.565 | 0.891
A
]2];2;1 = | 0.772 | 1.000 | 2.838 | 0.988
ZE A 8]
F S G Mg Na | 7z
ANE 5
A 271e | 0-000 | 0.000 | 0.024 | 0.000 | 0,120 | 0.030
AE5
Al 2 4 % | 0:000 | 0.000 | 0.025 | 0.000 | 0.134 | 0.025
A8 1
A 27d A 0.043 | 0.000 | 0.027 | 0.152 | 0.071 | 0.022
A8 1 _
A 2718 % 0.000 | 0.000 | 0.024 | 0.180 | 0.156 | 0.036
& 30 vebd gae) EA0 F, vt Tz E = 240 vehio,
Eo2, E 3, % R 20 vhehd bk gol, Wb 2w BA=EA bl 2

2kl madlgo] EASHIT.

SES06 10-2392937

=
1ol A= A dollk=, XPSell ¢Jste] 54 7hed 5 SEd 89 Al
2 7t F, 4= gE4o 3v e g 4 o9 STtk
vy debd, g dEAe gWoAe wladigre] WA A 2 7tdel 9ste] AyHATa AZEn.  wef
A, AR 19 FF FEEE Ui Al 1 99, 2ga 2550 Al 2 998 2= A, 2 Al 1 99 ZYE
b ElES 2L Al 2 492 mdlgS E3ehe 3lo] ERlE
g, 7 S 2AEA EFYS ¥deh &, wadlanhs 238k AR bdA e, & 254 %
el whavlge] Fol Al 2 7HE AF EFelA HE: skt wiokvh. vy detd, S8 o] X9y
T EFYL sAE 45 EE4] 137 vhdleS AAAE a9t dvke Zlo] dEE AT
LpolF 54>
oz, Al 2 7t AT AR 19 &5 FEH, Al 1 714 A$e] Als 59 45 FEFH, 18a AR 2
AR 3, AR 4, 2 AR 69 4= SEAS AMESte], (R2032(A7 20mm, F°] 3.2mm)e] =AY o]x AAE
AT, o]E5e] AtelE 545 HTlesith

Fole, A" S5 EEAFY, ofMEd EJUAR)FY, ZEF
A AB:PVDF=95:2.5:2.59] F&H|dlA £33t &ejg]E A Z=xgho
g A== BlF 35S AHEs

AsjHel] ¥ = HAAAZAME Imol/LY] AXEFFL2 AN 2FE
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[0353]
[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

SE50d 10-2392937

(& 4]
L E =14} .
"g3 BrEvEs @)
ANE 1 0.5mol% MgO, 1mol% LiF 1:2
NB 7 LisCOs 1mol% MgO, 2mol% LiF 1:2
AE 8 CosO4 2mol% MgO, 4mol% LiF 1:2
A E 6] L) 1mol% LiF -

<Ato]F 54>

289 (M) 2 B)E, AR 1, AR 7, A8 8, @ AR 6(Pnld)e =t =

& EA a¥=oltt. = 289 (A& 4.6V AN oy Wl Tezola, & 289 (B)E 4.6V FHd
Ao oluA] B A& ez oltt.

%289 (A) ¥ (B)oll yERd wiep o], ARz Ae] viavler ol FFo] AARIZE MgiF=1:29] AR &
T S AlolE 54S UERIAY. ol T, H7F 2% EFE2A 1mol%Y Mg0 E 2mol%] LiFE ARE-gH
AR 7 M FEd AlolE BEAS YeRIaL, 30AtelE 9 duvX] R FA&L 93%°lATh. &= 289
(MEFEE Hugh upe} o], Ato]E EAWTE ol oyx] WELE FTs3itt.

® Ao, vhvlge] Bl ojstel FAH A 2 99 2= FF BEAW, JPETEY w2 o3}
o WAE A UGS S 2t 4T FRA) wm A%E e,

<Ayl oste] FAdE Al 2 & e G F=D>

vl o] Hao] oste] AW A 2 G9S 2 U FEAZAHE, Inol%e Mg0 2 2mol%e] LiFE FH7F &
b BARA ARG, AAd 19 AlZ 7S AREE T

<R2RE ¥Ho o3t FAH Ng0E Ze I FEH>

R 2RE ] JEd oate] FAY A3} vtadgES e I dEAEME, U438 sl (barrel) 2HEH
S AbgEte] IAEN FJFS 43 vlodlges ¥EI AR 9(d|ud) 2 AR 10(Had]) o] = FEAS
AFEBETE. AR 9(RlAd) 2 Alm 10(H] o) o] A2 W] sty o]dlel| A A g},

i
U
il
s

NIPPON CHEMICAL INDUSTRIAL CO., LID.7} A& ZLEA gEHEH: C-10N)S A&y, ozt g
29 HPo =, Bl o2 A3 nfadgS ARgstal, A¥S 45002 AAsa, Ar 2 0,2 A2HEE JFAEA
AFg3ke] me st Ar 2 0,9 EFS 0.6Pa @ 0.5Paz ZF7F AAEGITE. AHE AR, AlE 99
A= 365, AE 100 el E 180%-o = 3}it).

oy v ~HEH g 9] STEM #zo ojsted, oF Inm Wl=] 3nme] ksl wlauvlgSo] AR 99 45 &
Ao o FAEFJYE Fo] wEAY. AR 1094 e, oF 6nm WA 8nme] 48} mlavgEo] 45 EE
Ao] x| F2E ),

1 AN 104 A3 A 2 7HEI wEUIRE, AR 9 9@ AE 102 2417 EeF 800°TClA
b3tk £20] 200C/h, o]&FHo] -109C¢ AX &7]E 10L/mineZ &3},

o
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[0366]

[0367]
[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

SE50d 10-2392937

B AAdo A wlusl= Alg 7, AR 9(R|aLd]), B AR 10(H]aldo])e] =S # 50 YERdT

[®& 5]
gz e
NE 7 HAj0] oot BAE A 22, oF 1nm
Az o) | SO |mg ~siEml 95 BAE MO, °F 3nm
A= 100 2e]) g A o] gale] B4E MO, oF 8
<STEM>
A& 7% AR 00ae)e] F5 2840 U STINS A8t BRaT. = 299 (1) @ B)el=, B
Mol oste] FAE A 2 AL 2= A& 79 STEM o]v|AE el = 309 (A) 2 B)olE, FZEEH
3

F8€ Abst mbavleSS 2 AR 10(8]ale]) €] STEM oW A& yEhdt).

Al 10 ate) el M=, = 309 (A) R (B)ell HeEbd mie} ro], Ash wiadjgSo]l ALEA 2E Aol ¥
spel w719 Aol FomFE wEE S QAvk. AlF 10(Hald) el A=, oF 8nme] AFs} wauleS

AR 7, A 9(Hmd), % AR l0(me)e] FF FRAS Agstel, Ard 19} WA o2 A4S
AR, BHD BAE BAAAL. E 519 (0, B, 2 (©F A, AR 7. AR olme), % AR
10013]) 9] FF FFAL AR ol A4S FRA 54 Ao

= 319 (A) WA (Ol YeERA nie} o], mladlgEe] A ojste] A A 2
3 oald A~HEHH o3l FAHE A3 nfadlgSS 2t Alg 9 € AE 1080 &5 I3, ¥ FEI A}
12 545 JeERict.

F:E

[*]

u)

o=, AR 7, AR 9(Rad), B AR 10(H )] g5 FEde AFEE ofaf dA 9] AlelE 549 ¥

7F AxE & 329 (A) 2 (B)ol YERAE. AlolE 54 AlFS Al 17 vl A 2 A
= 329 (A& 4.6V AANA oyx dxe] 1

g
;14
E

, =329 (B)= 4.6V =AM oUA] = FA&
o] mF=olty, = 329 (B)ol ueld wie} o], Ao oty FAE Al 2 JHE e AR 7S, U4H

o],
wjd AHE Pl osle] FAE A3t nfadlgSS 47 2 AR 9 2 AR 10HT Alo]E EAo] vl UF
=

strh. = 329 (A)oll yrERdl ms}p gho], oux] "R AR 7oA ¥ FESH3IT.

b, wkodlge] el ofste] P Al 2 IS, v wid APl oste] A Absk vl
THY H F2d S%d 54 5 AbelE 540 7lofshs Aol wE A

°olf ARETE, FF Bl vy TP rhvlge] EH] WY A=A FAW v Ff 992,
SLEN F AR R T B A5 viadgE iy AR AFe A4 PRo] st 7o
Aol F4¥ ek
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[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

SE50d 10-2392937

A7 9 B4 ZA 1Imol%e] Mg0 Z 2mol%e] LiFE AFE3F Ao 19 A8 78 B 2Ade B AlgzA Ab

]
2 e

g]

Alg 79 4= &

=

W 9] STEM ©]

(O 2 = 349 (A) WA (Ocll=, ANl oJate] FAH A 2 99
o] ©hHe] STEM-FFT olw]A& UelATE. = 339 (ME 4= &€&
] 339 B)x E 339 (WolA FFT1IZ Yelhfolx d9e] FFT(Fast Fourier Transform)
olmzlelt}t. = 339 (B)9] FFT olm#|e] A URE = 339 (C)o] jebd wle} o], A, B, C, 0L ¥

e

»,

(o]

=5

=)
LT

o N,

o

Bl

FFT1Z Yeldojxl g e] FFT o|m|#]9] 3| dol| #ste, AR 0Acl dlsiAE d=0.20nm, OBoll thallA+=
d=0.24nm, 283 0Cel WA= d=0.25mmol ATk, 3k, LA0B=53" , ~BOC=74" , @ ,A0C=127° o]t}.

o] A¥+=, 1CDD(International Centre for Diffraction Data)ollA 2] Akal wlz1u&(Mg0)2] o] € (I1CDD45-
0945) 22E dojx&=, 0A(200)2] d=0.21nm, OB(1-11)¢] d=0.24nm, OC(-1-11)¢] d=0.24nm, ~AOB=55" , ~
BOC=70° , @ ,A0C=125° ¢ 7M. a8 m= ) FFTIE YEJojd 9L o 244 F2E 2= oddo|a
[011] JAFS] o]m=x]Ql Ho] ¥a]5

= 349 (ME = 339 (W) o= =549
FFT22 vepfio)zl g9 FFT o]u A& e
(0ol YERA mpe}l o] A, B, C, Ozta REu},

FFT22 Yeldlojxl g e] FFT o|n|#|9] 3| dol| #ste], ZSAHZ 0Adl dlsiAE d=0.24nm, OBoll thallA+=
d=0.20nm, 283 OCel thahA = d=0.45mmo)Ach. w3, ~£A0B=25° , ~BOC=53° , @ ~AQC=78° o|t}.

W Hke] STEM ojm|Aojt}, = 349 (B)+, &= 349 (M)l
Aolth. % 349 (B)e] FFT olu]xe] 31e] <

r£ 3]

o] Ax}=, ICDD wlolg H|o)zo el zEA glE (LiCo0,) e Hlo]E (1CDD50-0653) ZHE Pojx]&=, 0A(101)

©] d=0.24nm, OB(104)¢] d=0.20nm, 0C(003)¢] d=0.47nm, ~AOB=25" , ~BOC=55" , % ~A0C=80" ¢} 7hg}tt.
gRER, P22 vehfolzl o BN fES ¥3ehs gejola, [010] Ak elmx|Ql Zlo] uhsAl

o,
EE, E 339 (1) 2 % 349] (M) SN ol AZRE, S Wk Al 1 GG Al 2 G Apelol A ol
srhe R, aem Al 199 A4 % Al 2 999 ARl wFel Axsth Ao] RAHULH,

<STEM-EDX>

ry
I
=
=)
b
o,

as el

A AR = 359 (A WA ©), =

A

oS- 0 2 STEM-EDXE AF&3, A& 79 %W
36, 2 &= 379 (A1) WH (B2)d YERNSIH.
=359 (A) WA (O AE 79 4= gE54o 3w o] STEM-EDX #4 A= vElhd Aok, & 359
(Mol STEM o]vx]E Yeblar, = 359 (B)ol& vhadlge miEe yehla, = 359 (O)des 2F299
vjg-& YERSiY.

F= ZEede qd e vpadlge, A 1ol AEe S =224 0.5m01%9] Mgd R Imol%e] LiFE

= AL
A7F8E AlE 1(%= 229 (A) WA (O)EY, &2 224 1mol%] Mg0 E 2mol%e] LiFE #7138k A& 7(& 35
o (A) WA (©)elA o WaEA WA, o, ¥ fEAe] mA 2wl shaulge] o] BoRE
Aol BAe] Gzttt AAle] 19 ARE AAF= Aol
% 368 AR 7o) ¥ @Ede] A% A kel il TN omAolth. ® 360 A% AF00DNA, the
S8} w7} Aol A4 Agtoleha Az Hio] Bt

2V

Aol t},

&= 379 (ADeol= 274 A3H1001) 2] STEM olnA& Yepllth. = 379 (A2)dll= vhavlge] visgS dehd
Atk =379 (Bl 25299 WS vetideh. = 379 (B2)dl= A=swe] wPS yehisd.

% 379 (A2)el vhehdl whsh gol, vhidlge] WAe] AR 79 4T BEA A4 AF D 1 A u
Z
A

X379 (AD Ux] (B2)E = 369 ZA A3 (1001)2] STEM-EDX 4 A& Yepd

Hlth. o), AR 7o] B ST ohel ydE Al 2 992 2t 3T 2BAA AL yehi, =
@, % 379 (B2)o] e vieh o], A=:irel WAL Al 2 deje] el AT, 2o oslo]
W BAS BYSE WA FAEn Bue) Ase] A=mipe] AHEE] W], A=aie] A 7o) &

e
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[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]
[0409]

[0410]

[0411]

[0412]

[0413]

SES06 10-2392937

2 ksl Q. Ed, % 379 (B1)°ﬂ L}Ew wheh o], HFeAE Al 2 G| A A PEHA
etk o, EDXOl sl e 940l HRe PEH] o7yl WEeldn Az
<ToF-SIMS>

o, gol wgelAe] niile B FRode] PEE A7 fskel, Aol oJete] FHE A 2 G
& e A 79 FF FRAL, ToF-SINSE AHgste] RS, 1 B4 AnE £ 380 tehile,
A
l

ANBRA Ego o= FEAS ALESlo], ToF-SINS #4 2 AWEHS wg wHEdogyn, U= 52
EHORRE Zlo] WA FAS 3T, 4 A2 A TOF.SIMS5-300(ION-TOF GmbH #|22)S AFE-3}31

Kol =
o =AY oo CsE ARSI, A2 °F 50 umx50 pme] WA Tt

g&oz ¥ 6P X 390, A 2 7Fd AZo] XPSE ALRste] A g 79 4 GEAS BEAE ARES e
Sk, XPS B2 AAld 13 viR7A 2 S = ).

XPSE Al&3sle] AR 79 ZF 949 28 AHIAZ AAE F 6o YEAT. TS, APH AITE= oF +
latomic%elal, FAZE &3 oF latomicho]il HGiol 2. CadlM+e=, 4 ZEFH Mg Auger I A7)
AAE], AHgH 227l BB R At
[E 6]
2 % 7k (atomic%)
L|C|T]| O C F S| C|Mg| Na| Zr
A&7 7

A271a A 12.2117.9) 0.0 |147.9(145| 1.6 | 0.0 | 0.4 | 3.7 | 1.4 | 0.3

=7
] o = | 12.5]156.9] 0.0 [46.614.7] 1.4 |1 0.2 0.7 | 55| 2.2 | 0.3
A 2 7t

T 69 GRS, XPSoll 9ste] EAE = g, S5 dEHe FuHoRRE FAS &3 Zo] 4nm WA 5nme
Helel lar, aea gE, ALE, golvhy, A, B4, 3%, &, A, vtdlE, &8, 3 A=3w
o] &S 100atomichz ZFFe wjeo] Fholt},
3 60l vreRH mpe} ol Al 2 7FE o], A ofste] FAHE Al 2 FFE e AR 79 FHeRETH F
A& &3 Zo] dnm WA 5nm4 HHOM gE, ALE, Beolgw, e, ©@a, EFed, F, Z+,
v, 2, 2 A23EY FHE 10002 Hekels W, vhodld FEE 5.5atomickolil, EF LW Fk

+= 1.4atomic%®] AT},

, BFed™, 2 uladlFY %S 10092 AFEe W, vlavld sRE 6.7%2 Ao
EEE 1.7%% Aoz AxE ).

v o] SR R S-S Mg F=11(3<y<5)9] WY ol i, © AeAE Mg:F=3.9:1 H Lol

Teo®, EWNPS Ao o] Al 2 /A Fo AR 7MY EFeWe] AF JUE BAF AHE = 39
of LERAIh. dlae 24, Hrh EW BAZA 10m0149] LiFE AHgsa rhid$e A7 2 A A
Sista, AR 73 PHAAZ FHE AR A3E e, Ngh, @ LiFe] EE AR XPS AHEYE 1

el
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[0414]

[0415]

[0416]

[0417]
[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]
[0426]

[0427]

S=S0] 10-2392937

T390 uER wmpel o], HrP &2 EEEA 10mol%e LiFE Algstn wlavlsas HolekA &S
Az M=, EFe] A3 duAe] 3a% LiFst 553 oF 685eVoli, &= EZH HFTH] ZF o9
thaiA= LiF7F 8 A% A Aoz AZEnr. IR, ¢ E424 HA7ME Inol%e] Mg0 2 2mol%Y]
LiFE 7™ Al 2 498 2tE AR 794, &5 EEH 553 ZFo¥9 AF dux9 I3+ 682V
ol 4t 685eV wluk T ATEAE 684.3eVolaL, o= MgF, ¥ LiFel dx|akA @gkrl. nly webd, o4

gEde] Al 2 gool EFE SFTL MgF, T LiF9] o= Hi= opd A3} Aol EAdth= o] 4
w3t
(Al 4)

B AN AL, A6 etel FAR Al 2 GUe 2e FF FRAL IAB A9, A 2 ALY eE o

A 2 7kE Ale] B291719 HE Azt tiste] Ay,
<A 2 7199 &r>>

<AlZ 11 WA A8 139 4= B2 ZH)>

—

A2 7kde] 27k WA AR 11 WA AR 139 &5 FEAS FvEsith. BE &9 B4,
EA2A b gE 9 ks IREES ARgstal, 7 &9 EFEEA Inolwe] Mg0
AHE-3HSA T

A 2 A x7F A& 110 deldE 700°C, AR 120] tiEiAE 9007, A& 130 thalAE 10001Ce AL
Aeste], A 19 AR 737 vV R G5 FEAE FH|EIY. EE, AR 79 Al 2 hde] 2xe
800CeIdth. ZF AlgRe] Al 2 7149 255 R 7o YERAL.

(& 7]
—— Al 2 7149
A7 EE o (1)
Az 11 700
NE 7 1mol% MgO 800
A= 12 2mol% LiF - 900
A= 13 1000
AR 72 A8 11 WA A8 139 = FEAS AFEsle], Al 13 mp7kA 2 o)x) AXE Fh|she], AL
olF B5AS s, AR 7 E AR 11 A AlE 139 AFo]E 5SS = 409 (A) 2 (B)oll YERHSITE.
WA 208 AAd 13 2
= 409 (A& 4.6V THoA olx] "ol gz ola, & 409 (B)& 4.6V SHAA ] oux] B= FA&
o] mEi=olty, = 409 (B)ellA depd uRe} o], A 2 7}E 2=7F 800T AlE 7] 7ME Fmet Aol F
E4& etk Al 2 7FE 2%7F 700Ce A& 11 % 900Ce] Als 12& F WHAR 7HY S5gk Alol&
EANS zt=th, A 2 7FE 2%7) 1000C e A& 1394 %, 204F0]E £ oux] UE &L 76%0) AT},
oz, A7 2 EHS ZEA &4 20AtelE F9] olyA] HE fAE0] 639, £ 269 YEH AlE 63 H|a
sle], AR 139] &gt AlolE EAS YERY L & 4 .

wEhA], Al 2 7FEe] &%& 700T ©] 1000T elslel Aol mpghAsla, 700TC o]/ 900TC o]kl Ae] ¢ up
2x35)al, oF 800

T
<A 2 71€9e] 97>
AR 14 WA AR 169 % EH o FH)>

AlE 14 WA A5 169 45 &
ik, BRE % 246, 3%

= HEZ A}%s}ﬂ, %7} %ﬂ
1mol%e] Mg0 Z 2mol%e] LiFE AFg3tgct. A 2 714
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S==3) 10-2392937
12, 9 A 139 P2 3T 2RAS FHs.

[0428] AR 14 WA AR 169 F= d=d S AREste], Al 13 v R o)k A AFstaL, AR 7, AR
12, 2 AR 133 7 AtolE A4S H7FeHIH.
[0429] AR 7 AR 12 WA AR 169 olyA "= H AbelE 549 adZE = 419 (A) WA (O) F = 429

(A WA (O Yttt &= 419 (A) WA (O olyA W= egzolar, = 429 (A) WA (O Akel
Z 549 agzeltt. & 419 (A) 2 = 429 (M=, Al 2 7k 2E7F800Te AR 14 B AR 79 oA

i)

U 9 Alo]E EAS yEhd Fojtl. = 419 B) ¥ = 429 B)&, Al 2 7FE 2%=7F 900C2 Alg 15 ¥
AR 129] YA 2x 9 xpolE EAS YER Aotk 419 (C) ¥ X 429 (O)&, Al 2 7}3 LJP
1000C9] A= 16 2 A= 139 Ay Hx ¥ *} 12 54& vehd Aotk = 419 (A) WA (O) 2 £ 42
o] (A) WA (O)el] YERE ZF Alge] Al 2 714G B97] 2 A 2 71D %2 1T 89 ek},
[¥ 8]
A 27vEe | Al 271E 4
22(TC) 2917
AR 14 300 Og
A8 7 800 AF F-7]
Alg 15 900 09
A 12 900 Az &7
A& 16 1000 Oy
AlE 13 1000 P e
[0430]
[0431] T 419 (A) A (Ol YeRd nlF o], 8007, 900C, 2 1000TCE A 2 7ol 3ld A5, 24 49171
oA A A 2 M9 Ax T FHE A 2 7RG § Yo Abo]E A 7]oIE% .
[0432] (A A4 5)
[0433] 2 AAAo =, H7F 29 EFAEA vladlg 2 SFeUS AFES 499 AbolE BAY, vadg B &
Fod 9o AAE A8 A9-9 Alo]E 54 vttt
[0434] <EFOAY Paie] wa>>
[0435] A, H7F S EARA vt 2 SRS ARES Ao, 2R gl s AR A S-olA A}
olE EAE HlussiTt.
[0436] AT 17 2 AR 189 FF FEA] Fvl>
[0437] A7 79E, FLEY tEte] 1mol%e] Mg0 Z 2mol%e] LiFE A7l & EARA AMREAT. AR 174 =,
Imol%2] MgO, 1mol%<] LiF, % 1mol%2] LiClS AFE3ldth. Hlad 249 A5 1890+, 1mol%e] Mg0 2 2mol%
o] LiCl& A&, Hlud A2 A7 6o, rlavgs ZF09U% A% H7FSHH] o},
[0438] AR 7, AR 17, A8 18, ¥ AR 69w, AAld 29 nprAR &= SEA S 08k, oS AMESE of
2 AAE FH)ste], ALolE BEAS HUIEIGITE. AlelE BA Alge AAld 19 mprkA 2 e E Q).
[0439] <ApolF 54>
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[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

S=50] 10-2392937

T

g

il

il
i)
S

13

F9e, 4 AR WU = 2 204k = -] YA "= fAE&S YER Aot

[ 9]
_ Cod v 4.6V FA M 2 20Al0] & F 9
A7t et 22 o
redad iA DE $7 &%)
NER 1mol% MgO, 2mol% LiF 97.0
AlE 17 1mol% MgO, 1mol% LiF, 1mol% LiCl 80.2
AR 18(H| o) 1mol% MgO, 2mol% LiCl 55.8
A= 6= ) - 62.9

E 9° YERd ule} Fo], EF o il AAE HIISHH Alo]E EAJo] Ashe= Aol ATk, 1,
mol%2] ZF2 ¢ H 1mol%e L2 80% o] itt.
.

o=, wavlE

o2
[
il
P
rlr
>
Al
—
3
9,
>
Do
(e
~
>
%)
ll
1o ™
o,
2
s
N,
i)
ol
o
N,

<viadlgt, tE S50 Ha>>

oo, A7t 2% BARA wadgd ET0AS ASE 499, g ol g2 352 Aed 7
_]

A7 20 EAEA vtadleg 2 ST WS AR AREA, A 19 AR 7& AFESHGITE. Hl o 2= A9
A& 1991, 1Imol%S] MO, 1mol%e] Ti0,, Z 2mol%e] LiFE H7 &9 B EA AL, vl EA 9 A
T 2090+, Imol%e Zr0, ¥ 2mol%2] LiFE #H7F &% EAZA ALEstt. vl 2 A AR 219&, 1mol%
9] Ti0, ¥ 2mol%e] LiFE 7} &34 EAZA AFESIY. vad 2 Ao A5 220%, Imol%e] V.0; 2 2mol%
o] LiIFE 7l & 424 AHgsglt. vudR Ao Als 239%, 1mol%S] Zn0 2 2mol%e] LiFE 71 &
U B84 A3, BladEAY A& 249, Inol%e Ca0 2 2mol%Y] LiFE H7 & Ed 24 A&
Stoth. vl 2AY A= 2590E, Imol%e] ALO; L 2mol%e] LiFE H7} &9 Ed =24 Ag8gth. vl
249 AN g 2691, 1mol%e] Mo0, 2 2mol%e] LiFE 7} &9 BARA AFESQr. valo A A& 279
=, 1mol%9] SrO0 % 2mol%9] LiFE H7) & EA 24 A8, Hlud 249 A& 284, 1mol%] NaF
2 Inol%2] LiFE H7F 29 E2A 24 A}L239t). vud@zAel A& 2991%, 1mol%9) Bad 2 2mol%e] LiFE
A7 2 BARA ARESt. ERedE ofu FEE HUEA &2 vluld| A, AAld 19] AlE 65 A}

bar, ol

)

ol
i
o

15 7, 2 AR 19 WA A& 2990=, Ao 13 vV X2 =5 deds

o AAE Fulstel, AtelF H4E Brhsdth,

H| AL&-3k

pad

>
|k_m
x &
>~
HN
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[0449]

[0450]
[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]
[0458]

[0459]

[0460]

[0461]

[0462]

S=50l 10-2392937

¥ 102, ZF A8 H7F F8 BR 9 20410]F F9] oyA W FA4&S HERd Aol
[E 10]

4.6V F79 xi
8 ol e 20A}0

e ER QOHLH Eih

A& (%)

A2 7 1mol% MgO, 2mol% LiF 97.0
A8 1900 24) | 1mol% Mg0, 1mol%Ti0s, 2mol% LiF 58.5
A 8. 20(8] nL o) 1mol% ZrQs, 2mol% LiF 58.4
A& 218 L) 1mol% Ti0s, 2mol% LiF 55.2
Al E 2208 i) 1mol% Vo0, 2mol% LiF 54.8
A & 23(8] 2L d) 1mol% Zn0, 2mol% LiF 53.8
A2 248 md) 1mol% Ca0, 2mol% LiF 51.0
A 8 25(0) o) 1mol% Al;Os, 2mol% LiF 49.7
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