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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

3
F7] ] 5 7] olsk, °F 150 F7] olaf, °F 125 F=7] o|s}, °F 100 F7] °|dt, of
75 F71 25 7] o, ma= oF 10 F7] olst Ft wRET. A7) 18 Wele

AR AxokefolA, A7) HEE Al 1 AForRE EiE F T AsEEEE Eald Fo] Al 2 Ao A
FIle AS AdHom AAss dAS Toeth., AR AAYEA, 7] WHEe Al 2 ATl S
& AdHor JAE: GAE £

AR AA o] wEl, A7) BHE A 1 AForREH ReE F e AfEEEEH BHE Fo] A 2 I
A g oF 20T o, oF 25T o, oF 30T o4, ok 35C o4, °F 40T o], °F 45T o], E
oF 50C o]l 2XLolA JAsteE GAS I, AR AA Gl A, 7] e A 1 AFozRE 2
d F e dad2Ey Bald Fol Al 2 Ao AFIe RS oF 50T oldk, &F 45T ©l3}, of 40T o3},
ok 35T o3}, oF 30T olsk, oF 25T ©J3}, i ¢F 20T o]sle] 2%olA At dAE Eghettt. A7)
8% Wl F3Fto] w3t 7hEsith

AR AASHE AT 2/EE A7Ee AXE AZsts Wl B3I Aotk AR AAEjolA, A7) W
2 YJE-ol2-AEA F& A7EAH-EA-gF o FHeE dAE 23T, SF DA wAEggoRr ) A
2 1 S gksk 71 S (CW), Zek=Ev-A3k ste 7)1 SZ(PECVD), dlolA-73t e 71 57, E F
dAA ez, A, =4, AR 2 Az ¥ 7t X)), de2F S, AFEHH ARz o
o]9 = DC AFHF, RF, RF Ad, "2 o]F AAx, AC, MF, 2 wreA %31, #HolA dA, ol =7, &
Z otz, 4 AE N FFE vFE oo AP HHE ALgEe] £ " S k. AMgd 7ee 3R
4o 9, 39 FA, & dF-ol2-AEA Fo] TFAHE VB F& HFE gk Qe wE 4 Q.
g EY, do=ZF FFe 2Ad Fx2E5 z2te Ay, A7 LiGeP:S, B/%E+ LilagZr0p5 X33+ &
F-ole-AEA F5 S7s7] S8l o182 4 du

AR A e A, Edo] 7Y WP o= R/mE A= FHolm ARE A =EEE GAS
FrE 3. AR AASHA, B A" HHS ot AVEA 24 9/EE Airs=e AvE
A B Hom dFE He o wEdle dAE FtE 283

19979 59 2148 99 w=F EF A 5,919,587 Z(¥Hel w=WAH: Novel Composite Cathodes,
Electrochemical Cells Comprising Novel Composite Cathodes, and Processes for Fabricating Same); v]=f
7 H3E 2007-02212652 &N, 200613 49 6UAE EUW vx 55 &Y Al 11/400,781 = (el HA:
Rechargeable Lithium/Water, Lithium/Air Batteries); =rAl 37 W& W0/2009017726 .2 F7/1€, 2008 7€
20972 &99 A E5 &9 H3E A PCT/US2008/009158 & (2] M : Swelling Inhibition in Lithium
Batteries); W= F7/] WE 2010-0129699% T/HE, 2009d 5¢ 264AE =99 nF EF =Y A
12/312,764 (¥4 WA : Separation of Electrolytes); =Al 37] WZE W0/2009054987% 70 ¥, 20083
104 23422 98 IA 53 &9 wWE Al PCT/US2008/012042 Z(¥Hge] 3 : Primer for Battery
Electrode); ™= F71 W& 2009-0200986°.2 3-71€, 2008 2€ 8Ux=Z &EHd wx 53 &Y A
12/069,335 (o] WA Protective Circuit for Energy-Storage Device); "= &7 WHZE 2007-0224502%
TN, 20063 49 6UAE EUW v= 53 Y Al 11/400,025 Z(Z2He] A : Electrode Protection in
both Aqueous and Non-Aqueous Electrochemical Cells, including Rechargeable Lithium Batteries); 7= &
7} M Z 2008/0318128% F/HE, 2007 69 229AZ E9% n= 53 &9 A 11/821,576 Z (¢ HA:
Lithium Alloy/Sulfur Batteries); "= F70 W3 2006-02382030. 8 F7/0E, 2005 49 20¢A= 99 &
3 &9 A 11/111,262 (el WA Lithium Sulfur Rechargeable Battery Fuel Gauge Systems and
Methods); w|=F F7] WE 2008-01876632.& /1€, 2007d 39 239x= =99 n=x E3 =9 A
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[0120]

[0121]
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11/728,197 = (¥4ge] WA : (Co-Flash Evaporation of Polymerizable Monomers and Non-Polymerizable
Carrier Solvent/Salt Mixtures/Solutions); =] &7] WHZE W0/2009/042071= -F7/0%, 20083 9¢¥ 19UA=
=99 =4 53] &9 WH3E A PCT/US2008/010894 Z(Ie] WA : Electrolyte Additives for Lithium
Batteries and Related Methods); =#] 7] W& W0/2009/089018% F7/HE, 2009 1€ 8UAZ EYH =4
E3 &9 W& A PCT/US2009/000090 & (gl 83 Porous Electrodes and Associated Methods); "= &
A WM& 2010/0035128% FUHE, 20099 8¢ 4UxE EHUE v 53 9 Al 12/535,328 (U] BHA:
Application of Force In Electrochemical Cells); 2010d 39 19¥YA}= é‘.}% = E3 &Y A 12/727,862
i(ﬂlﬂﬂsﬂ W3 Cathode for Lithium Battery); 2009 5¥¢ 22Ux2 &Y% v 53] &Y A 12,471,095
(el A : Hermetic Sample Holder and Method for Performing Mlcroanaly51s Under Controlled
Atmosphere Environment); 2010 8¢ 24¥Ux=2 Z¥d w= 53 =Y A 12/862,513 (e WA :
Release System for Electrochemical cells)(°e]& 20094 89 24Ux= &¥d 7153 &9 #| 61/236,322 2
(Fe] WA: Release System for Electrochemical Cells)E A3 F33); v= E3 3/ HZ
2012/0048729= F/0®, 2011 8¥Y 24UxE EdH vww 53 F9 Al 13/216,559 “(EHWel WA
Electrically Non-Conductive Materials for Electrochemical Cells); 20101d 8¢ 24¥Ux2 &Y w7 715
3 &9 Al 61/376,564 (= e] WA: Electrically Non-Conductive Materials for Electrochemical
Cells); m= 53 7] W& 2011/0177398= F/0%¥, 20101 8¢ 24dUx= Ed¥ w=r 53 = A
12/862,528 Z (& o] A Electrochemical Cell); W= F7] WM& 2011/0070494% & 7H€, 2010 8¢ 24¥
A2 298 v= B3] 9 A 12/862,563 & (EHWe] W A: Electrochemical Cells Comprising Porous
Structures Comprising Sulfur [S$1583.70029US00]); w= &7 WHZ 2011/0070491% /0%, 201083 84 24<
22 99 vy 53 =9 Al 12/862,551 i( I o] WA Electrochemical Cells Comprising Porous
Structures Comprising Sulfur [S1583.70030US00]); W= -&7] ¥ME 2011/0059361% &7/€, 2010 8¥ 24
22 99 s 53 =9 Al 12/862,576 E(H“ﬁJ WA Electrochemical Cells Comprising Porous
Structures Comprising Sulfur [S1583.70031US00]); wl= &7/l W 2011/0076560°.2 F7H%, 2010d 8¢ 24
22 Edd vw 55 9 Al 12/862,581 E(H“ﬁJ WA Electrochemical Cells Comprising Porous
Structures Comprising Sulfur [S1583.70024US01]1); W= E3] &7 ¥HZ 2012/00707462.2 F7/1H, 2011 9
4 229A= E949 V= 535 &Y Al 13/240,113 E(HLMA B3 Low Electrolyte Electrochemical Cells);
2010 99 229x =2 Q¥ W= E3 =9 A 61/385,343 S (2] HWA: Low Electrolyte Electrochemical
Cells); m= 53 ¥/l HE 2011/0206992% F7/0E, 2011d 29 239x=2 &9¥ vx 53 =9 A
13/033,419 = (¥g<e] WA Porous Structures for Energy Storage Devices [S$1583.70034US00]); W= 53]
S/ WM& 2013/02521030.2 F/E, 20129 39 9dAE &YW v 53 Y A 13/789,783 QIR
M Porous Support Structures, Electrodes Containing Same, and Associated Methods); W= 53] 7
WS 2013/00953802. 2 F/NH, 20121 109 4¥UAE EF9® v= 53 FU Al 13/644,933 S(EHe] WA
Electrode Structure and Method for Making the Same [S1583.70044US01]); 20143 1¢¥ 8dA= &9 w|=
53 &9 A 14/150,156 =(ZWe ™A: Conductivity Control in Electrochemical Cells
[S1583.70049US01]); 2013d 3€ 15¥#= &Ud v= 53 &9 A 13/833,377 = ("2 e] A : Protective
Structures for Electrodes [S1583.70051US00]1); w== &3] 37/l WH3E 2014/0272597= 37N¥, 20143 3€¥ 13
A2 Ed9E v= 53 =9 A 14/209,274 .9_(‘””44 ™. Protected Electrode Structures and Methods
[S1583.7005208011); W= &3] 37] WM& 2014/01937132.% /%, 20143 1¢¥ 8UA=E &% v &3] &
a4 A 14/150,196 S (dtge] WA,  Passivation of Electrodes in Electrochemical Cells
[S1583.70058US011); W=+ E3] F/) HE 2015/0086837% T/HE, 2014 11¥ 25¢UAE 9% v= 53] &
¥ Al 14/552,608 S (g e] WA Ceramic/Polymer Matrix for Electrode Protection in Electrochemical
Cells, including Rechargeable Lithium Batteries [S$1583.70062US02]); W= 53] ¥/ W% 2015/0044517=
T, 20143 8¥ 8UAE YW w=F EF &Y A 14/455,230 Z(HHe] WA Self-Healing Electrode
Protection in Electrochemical Cells [S1583.70064US01]); wl= &3] 37 W 2015/0236322% F7/H%, 2014
d2¢9 199 49 v= 53 =Y A 14/184,037 (4
Electrolyte-Inhibiting Ion Conductor [S1583.70065US01]). 4=
AL BE A4S &l o9 AAZE FxeA Edo E]jEnt.

o] ®A: Electrode Protection Using
of

=
I:I

=

@, Beel ANE BE O 55 2 58 &
7] AAele B oune] B4 AAFHE dAse Aow ouuAun, Bouge nE WFE oAA gt
o,

AA¢ 1
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
[0132]

[0133]

[0134]
[0135]
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S5S0dl 10-2563670

AN E s gE-o|-HAEA Agdoz FE

= Ju
we71E 2Fshe dr1ste dAe Al 2 RS Vs

Mrs, D ool L= Alolo] 9xE thaA
=

A718k8F AA A, o= auto]lEela, 10 um Cu £YL 73 2 HAAd Fx2A FLdn. gad &
%9 ZE2YB(A7F=(Celgard) 2325)°1ATt. A =2
b, A= ok 1.21 mih/em O £ 2Tl @F SAo|EE: Aa-3e 7|2

71% 717 2ol olsl LFP Aol A" EAY. o= 2 i F v, PVF= 2

o

2l S71¢k HP%

A7) FHRET BY-F AANA, ofmsst AXE Aol AHE Fel/lE E2Hstn, A4 FHLLE 29

9o Egkth. = A JMAE THALS 16.574 em PrF. 0.3 mlY LP30 A& A (trolHEd FlR Yo E
44 1%, o Ed FFRYO|E 44.1% ¥ F XS F ORI AT OE 11.8%)S A7 &9 39X Hrlsta, o]
A 1A EFS AE dEsT. Ay A AAR 24 AFF TG FAGFo R HASEF sFaL, oAl 10

F7 9 WA 7% 4.2 Vel 4 29 Agk ool 4.2 V UIA 0.5 mel A Blol % (taper), D 2.5 Vo] %3
Rom A%e Aol 27 BE C/8(25 mh) B C/5(4 my) SER FARUT. AAE 5 ] Ee e
A wBAAY. 6RA FAHE, AAE 50TAN =RAAY

Ae ALlstar, A 1o HEbd =

2

g
% A Agsa gt

T 72, AAd 1(702) 258 A7)EE AR e tigk 50T
e A7)8st AA e gig &9} vusle] A

= 9a ¥ 9be W] 1(9a)9] %

A718et Ax 9 AAe] 1(9b)e] A718eE AXZRE I dolE oz o] o
Y« Bk B3EH(EDS) AHMERS e, SEMel ©fs) ubERd uke} 2ol (I 8), Ao} AX|e} Agtel-mE
© LFP A Atole] dejtollx FEEH3E xbo]7} fle-Aghal, EDSE Alo] HA8] gfuto]lE o i=ol A FeZ
AETAFATE, Ferz Aety-mg ¥ LFP AAZHE ol ot = F-A 33}, 1 A= ZF SA
o]=7} LFPEFH Fe &3] 2 I uolE ooy F& 25 Jehfar, olo] wel &3 sHo]l=&o] s
S AAMRG
AA ¢ 2

o] A= SAldvtolE-HH LFP ALEE sk d7]stel dA9] Az 5 AldS 7 A g

LFP MA2=7t B SAlol= didle SAjdbjel=g F'HE RS A9star, AAd 1o yeld &2 2 wHs
Ab8sla skt 0.5 ume FAL ZHO 2A)ATlo]lt Agte S LFP Ao AHE Y[, E= 10& Hl
o] 1(1020)¢] Ao} AA|e) Hls] 2A]MTol=-mEH LFP(1000)E 73t dX oA aaE vd &3 o=
£S5 YEdY.

AA¢ 3

o] AAldE 2lE SAlel=-THE LFP AATE E3ste d7]skst dX 9] Az 2 A|dS 7] A s,

2 ume FAL fF SAol= S5 LFP Ao AT S2SATE. AXE AAd 1049 5L Haoz A
z238t3 Ao 5 F7] B SFAFT. I FHE AAE 60CAA 15 B AL F A2 4 &3
Az, FEA LFP AA=E e Ao AAE ARy 5L oz FIAATY/AZsE Y. = 110
YeERd wle} ol Hlale] 19 Aol AAZFEE 100% A7 HAES s tH(1120).  LFP A=A &

SARol = Aleke) siee] EA shell, AR AT BAES 56%7HA] sk ih(1100) .
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[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
[0147]

[0148]

[0149]
[0150]

[0151]
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AAd 4

2 um®] FAL HF SAelE S& adFtolE Al g SHSAT. AAE Al 1M FUF A

: 5 A& 60Tl 15 Tk Ade F d
A F7rE ERAZT. = 1204 dERd wkel el wlate] 19] Alo] A RFE 100% A S z
ATH1220). eSOl E ool 2fF At Aletw] s el EA) s, dA AP @& 91%7HA] 7
23T (1200) .

AAle] 5

[e]
fil
N
BN
ol
kl

>,

fo
-3
2
ol
_1
~N
oft
2
b
rlet
>,
b
iy
e
2
ol
ol
2
i,
e

=

of ANt U SAtelE-agE ddsolE ojwE % I SAlel=-mud LR AASE Edes 4718
s AAe A L RS AR

gud

2 um 29 FF Al|=E agFto|E W @ LFP AT AF F23) E
SAte|E-AYE LFPE AMESte] WAE A4 l Lof Ao} zFe] UG Ao xﬂi%}ﬂ @—%oﬂﬂi 577 &
THAZATE. olojA, k3] FHE HAAE 60TAA 15 T A & A =% =
of ubebdl ubel o], mluld] 19 Ao] AAZRE 100% A7} BHES %7&6}211:}(1320). zaHuME 2 LFP
A E velA ZE SAtel= Algty] mge] =4 shell, A 2A7F S 55%7h4] 728 TH(1300) .

AAd] 6

o] AAdE BF SAolE-TEHE s D Y SAol-mgE MC AXEE Tsk: A71set Axe) A
49 ARG A e

2 um o 2F SAER qdsolE Ak, Satol=-mgE aeselE 3
SapolE-YE NICE AH8ste] WAE AAd] 1A o] BAF WHow Axs. FH L g T
C A=

/8(3.3 mA) & C/5(5.2 md) &=
2 FIYglr. AAE ARA 5 F7] F3t _/1;;1-/\]9:11:} AA3] FAE AAZ 60ToNAH 157 ok A3
T A2 FrtE #3AZAT. AR A dgigelE 9 NIC ASS 2te Al AAE Azt sdg Ao
2SI/ AT, = 140 vERd vk} Fo] | Aol HMAIZFE 41% A7F RS 2SI TH(1420).

el E 2ONC = dellA i SAbol= Aty smEe] EA4) stell, WA A7F e 30974 st
(1400) .

A 7

o] AAdE SAddol=-a"E LFP HA=S Esst= Ad7|stst Ax|o Az 2 A gS 7] A8,

1 um 29 AA ¥ SAATel= AguS BoA Li-o|2-A=Ad Algy oAl LFP d5d ZdYsgit. =
15% vl ZYE LFPE Zte Alo] HA ] Hla] SAAGo|=-IHEH LFPE TRt XA e 3 &3
Hol=gS Yeldt), Td, T 1522E, 1 ung 2AAToE I8 (1500)L 0.5 pne AT} 78S
ksl A(1520) T A8 S kA &S A(1540) By &3 Ho|=go] RS B 4= ).

O 2 LFP Ao mEEAY. HA
24" AAE 60CAA 15 15

T o]
o Zh= Aol AAS Axdw E

%L
[}
=

A 5 A2 TR AR A ekl E B LEP 2k g
Ao £eAZT xﬂzgs}aix:} % 160l rERY wRe} zro] Ale) MARHE 100% A7F S HAEch
(1620). LFPIIAM 1 um 25 SAAvfel= Aegke) 9ol E4) stell, A4 A7 WA&-E 7807bA] fHaskivt
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