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with the b porion asd the contadner, it i possible W cause
thie clectrofyte sefution filled Bom the dlectrolyte soltion
filling opening t© nmedisely reach the tab porion.
{6013]  In the encrgy storage deviee according to an agpect
of the presest veotion, the electeode assembly may be
formed by winding the elecirede and the electrolyvie solution
filling opening pay he formed in the wall portion of the
container and positioned in 3 direction of @
the electoode assembly.

{6014} With this structre, the electrolvie solution Hiling
opeting i dsposed in the wall pottion pmsimmd in the
direction of the winding axis of the electrode assembly.
Therctore, the
the slectrode assembly from fhe tab portion and the efes-
teobvie solution scommnlating on a bottom of the confainer
foa v wall portion facing the wall portion provided with the
slectrobyte solution filling opesing) con penetrate the inside
of the electrode assembly from an end portion o an nppo\‘ite
siche Feora the tab poriion inthe directon of the windbag axds

Advantages of the Invention

{60151 Accordiog to the presest invention, t is possible {o
provide fhe eoorgy storage device nchading the slecirede
assembly and the comsisey for honsing the electrode assem-
bly, in which he cleciolvie solution filied from the slec-
trolvte solution Bling opendng formed in fhe confainer can
efficiently penetrate the slecirode assemblv.

BRIEF D DRAWINGS
{6 FIG. 10 A perspeciive view Dlustrating an extersal
appearance of an energy storage divice sceording o an
embodimend.

{017} FIG. 2: Anexploded perspective view of the energy
storage device accarding to the embodimend.

{00181 FIG. 30 Ancexploded perspective view of a Bd plate
shroctore sm.i“:l’dln;; o the embodiment.

{B019]  Fldr & A perspective view iHustrating a stracture
of an clectrode assembly according to the embodiment.

[B026]  TIG. 8 A perspective view illustrating an electro-
hvtie solstion fillleg opeding aud a structure sronad the
speaing acconding W the embodiment.

a2l FIG. & An exploded perspective view illusirating
the chtrolyie solution fithog opeaing and the stencture
armend the opening according 1o the embadiment.

{80231 PG 7 A sectional schematic dingrans dhustrating
an wpper end porlion of the electode assembly and 2
strpoture areond the porion scoondiag w the ernbodizment.

MODES FOR CARRYING OUT THE

INVENTION

iiam‘s; With reforence o the drvwins, an enorgy SOrHES
devioe according 1o #n embodiment of the present fventi

will be deseribed below, The respective drawings ave sche-
rastie dtagrams and are pot necessasly accorae depictions.
{8024} The embodiment described below shows a specific
expruple of the presem nvention, Shapes, metedals, com-

ponents, disposed positions and manners of connection of

the coraponents, s order of manudacturing steps, and the
like shown i the fHlowing embodiment are merely
examples and o lndended w Hmit the present invention.
Cra of the components in the following embodiment, those

s winding axts of

reteodvie solution can penetrate the inside of

3o
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which are ot described o mdependend clims desoriblog
the wost genene conoept will be described as optional
COIPONEnts.

[B025]  Fust, by wing FEGS. 1 o 3, an enerpy siomge
devive 10 according 1w the embodiment will be deseribed
seneralhy.

[8026] FlE. 1 s 3 perspective view illusiranag an extemal
appearsace of @n energy storege device 18 according 1o the
siebodiment, FIGL T is an exploded peespective view ol the
enovgy storage device 1 gecording to the embodiment. FIG,
3 iz an exploded perspective view of a 1id plate structuve 186
according 1o the embodiment. o FIGE 3, a posttive electoode
lead plate 145 and 3 negative electrode kead plate 158 10 be
joined W a positive electrade casrent collectr 146 and a
nepabive elechode curent collector 180, respectively, pro-
vided to the Hd plate sincture 188 are iHousaiad o donted
fines.

[#Hi27]  Although 2 F-axis divection i3 descdbed as 3 ver-
teal divection f FIG. 1 and succeeding diagrams for the
converience of explasation, the Z-akis is o0t necessanily
the vertical direction in acmal msneers o we,

[#Hi28]  The cuergy stomage device 1 is a secomdary battery
which can be recharged smd can discharge an slectric
cureant, asd more specifically a nonnqumm elecirolyvie
secotbay battery such ss o Hihiom fon secondary hattery,
The energy utomg.e device 18 is applied 1o an olectric vehicle
LA N h\hnd Jectrie vebicls (HEVY or & plug-in hybrid
‘,3.}- -trii: sehicle {PHEV), for w ’:-mp!o The ey storage
dizvice 1 i ant lmited fo the momagueons serondary hauers\
bt iy be o secondary haftery other then a nonagoeocus
secordary baltery, or a capueiior.

[8029]  As ilustrated 10 FIGS. T end 2, the energy storage
divice 18 neudes ao slectrods assembly 408 and 4 con-
tainer {80 for housing the clectrode assembly 468, In the
sibodiment, 3 Bd plate droctore 186 formed by (h-pn\{san
various elemens on a il plate 119 of the container 186 s
dizposed above the electrode assembly 468,

[B0348]  The §d plate structore 188 includes the Bd plate
116 of the container 108, & positive electende teovdnal 208,
a negtive alecirads terminal 300, ppper instdading members
125 and 135, lower insulating warabers 120 and 138, and the
positive electrode corsent collecior 148, aund the segaive
efectrode cwrent collector 150

[031]  The positive electrode werminad 208 is electrically
connected o g positive eectrade of the electende assembly
408 by the positive clecirode current colicetor 146, The
negative elecinule rerminal 300 i shecirically counectad o
4 megative elecirode of the olecnode assembly 468 by the
megative electrode currerg collector 180, The respective
condoctive members such as the posithe electrde temuinal
200 electrically connevted w the electrode assembly 460 are
msulated from the contadner 106 by the wmsulating members
sueh gy the ower nwadating momber 126,

[Hi32] ook of the upper fosulaing members 125 and 135
and the lower madatiog members 120 and 138 & an s
lating member of Teast o pann of which is disposed between
oW

F

all portiog of the container 180 mnd the comluctive
miember. In the prosent embadiment, the respective insulu-
g members wee disposed slong the d plate 316 feouing an
ppper wall portion ma of s wadl poriens frmisg the
container 106 laving 2 substantially rectoagular parailelepi-
pidd onter shape,

[8633] In addition to the
storage device 18 accosding

shove struchwe, the energy
to the present embodiment
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tnchudes an ppper spacer 580 wnd & shock-absorbing sheet
&l disposed between the Hd plate sirocture 188 and fle
electrode assembly 460,

{0034} The opper spacer 508 i3 disposed between an ewd
portion of the eectrode assembly 400 provided with b
portions 410 and 420 apd the Hd plate 119, The npper spacer
508 has Jocked portions $19 1o be focked 1o portions of the
ik plete stonctore 389, In whee sords, the upper spacer 504

has the locked portions $18 1o get conght on the portions of

the Bd phae struciuee 156
[B035]  Specificadly, the entive upper spacer S8 i m a flat
plate shape 3ol has the two locked portions S16 and two
opening portions 24 thorough which the tab portions 418
aad 320 e nseried {throngl which the @b porticas 418 and
4“"0 passd, In the present embodiment, the opening portions
320 are fonmad i noich shapes in the upper spacer S, The
npymr spaner S0 Is made of nueterisl sueh as polyearbonate
(B3, pobvpropyvlene (PP, polvethylene (PR, and polyphe-
nylene sulfide resin (PPS) having an nsudation propeds,
jon3e}  The opper spscer 508 serves s a member for
directly oy indivectly restricting upward movement of the
elevtrode assembly 408 {oward the Bd plae 118) or a
member for proventing a short circult between the hd plate
siructure 186 and the electrode assembly 400, fir exanple.
The upper spacer 508 bas the two locked portions 510 and
each of t’he twny locked portions S10 iz focked 1o a monnting
portion 122 or 132 provided o the Bd plate sirueture 188,
{0037 The shock-ghsarbing sheet 608 is o pember which
tw made of highdv-Bexible and porows ouderial such as
foamed pudvethyvlene. and serves as o shock-absorbing mem-
her between the electrode assernbly 408 and the upper
spacer 580, Sumtarly 1o the ppper spacer 384, the shock-
ahsorbing sheet 508 hes two opening portions 820 through
wehineh the tah portions 31 and 428 we nsedted {(throngh
which the ab portions 410 and 420 pass). The opeming
portions 620 are formed in mm.f shapes in the shock-
ahsoching shest 601 in the present entbodinent.
{80381  In the present ewbodiment, side spacers TH0 are
disposad betwaion side faces of the electrode assovhly 484
in a direction inferseting the divection {(z-axis direction) in
which the electrode assembly 408 and the 1id plate 118 we
arratged {opposite faees i an X-exls direction the present
embodinent) and an nner surfice of the container 100 The
side spacers 798 perform 2 Faronon of restoicting & posiion
of the electrade assembly 400, for exanple. Similarhy to the
upper spager 509, The side spacers 780 are made of materiad
such as PC, PR OPE and PPS having an lnsolation propersy,
for example.
{00397 In addition w the componets Hivstested tn PGS,
1 i 3, the energy storage device 18 may hnclade other
COXppOnats wt\h as an isnlating Him for wrapping the
alectrode assembly 480 amd a show shsorbing shest dis-
posed between the electrode assembly 408 and 3 botiom face
of the container B (maetn body 111 Elecwolyte selution
{noasgqueons electrofvie soluion} is sealed in the container
168 of the encrgy storage device 10, though the clectrolvie
sodution 18 not Hosirated,
{60461 The container 190 15 formed by the main body 111
m a rectaaguber ovlindacal shape with a bottom and the Tid
plate HE which i s plaeshaped member for closing an
opening of the main body 111, The entire comadner 108 iy in
a .mg.mug_,uidr paratiel p;}ul shape and Bimed by the six
watll portions 38 described above. Specifically, the confainer
1048 tachudes e uppec wall podion fonned by the Bid plae
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110, the lower wall portion [soing the upper wall portion,
and the fonr side wall poticns conpecting the spper wall
poriten and the lower wall portion. In uthm words, the mata
tody 11T forms the lower wall portion and the four side wall
portions.
[8041]  An faxide of fwe comtainer 16 can be scaled by
wilding the 1id plae 110 and the mein body T ke each other
atter the clectrode assembly 406 wnd the itke are housed o
the congainer 108, ‘\imvuvfh raaierial of the Hid plate 110 a0l
the main body 1 are not partfenlarly Hmited, weldable
meta] such as steindess steel, shoninam, aluniowm allovs is
proferable.
[8042]  As iiimi'ram& fn FIGK. 2 and 3, the lid plate 119 s
provided with « salety walve 17@ ast Llu,tmlnc sedvdion
filling opening H” through holes 1i0x and 110?'-. ad. two
bulgiog portioos 168, The safety valve TH has o fuoction of
releasing gas inside the cong ier 106 hy npuima{ when.
intemal pressure of the container 100 noreases,
[#i43]  The clectmolyie sobution Bliing npening "7 s »
theough hole from whick the electolyie solufion 13 10 he
filted during ennufacioe of the ey stomge device 16,
Ag Mlnstrated in FIGS. 1 to 3, 2 u]ectmi)’te solufion Biling
plog HE s disposed on the Hd plate 110 to close the
slectrolvie solution Siling opening 117, By filling the elee-
rolyte sohation into the container 108 from the elestiolyie
solhutions filling opening 117 and welding the <lectroivie
solption Gllng phug U8 o the Id plae 119 jo close 1
electrelyte solution flling opening 117 during the manfse-
fure of the egergy stomge device 1, the electrodyie solution
i5 homsed into the oo er HM. The clectrobyte solution w
be filled into the container 160 1s nod particularly mited and
sartons Kinds of electrolvte solution can b selected, as tong
as the electolywe sohdtion does not impair performense of
the energy stovage device 10, Moreover, by liiling the
clectradyvte sehation ofter reducing the pressuee fside the
container 1, for example, in filling the elevtrolvte sohution
from the electoivie sohaion Blling opendng 117, i Is pos-
sible to Nhucmlv fill & necessary wwount of electrolvie
soluticn inte the comtainer 188,
[#044]  Strpctoral feanes of the elecirlvie solution Biling
opening 117 formed in the enargy storage device 18 aceord-
mg to the present embodiment will be disertbed kaer by
using FIGE. 8w 7.
[H45]  In the preseot crmbodiment, each of the bwo bulglog
portions 168 ix provided fo the Hd plate 11O by forming
portiens of the lid phae 136 into bulgiog shapes and used for
postiondng of the upper fosolating member 125 or 138, &
exsmple. A recessed portion {aot shown) which is recessed
upsward i foroed o a baok side (side facing the elecude
gssembly 40 of the bulging portion 160 and an engaged
poriton $268 or 1366 of the lowey insulating menber 126 or
136 fs engaga] with a poetion of the e i portion. T this
way, the lower insulsting members 120 and 136 are posi-
foned and Bxed 1o the d plate 118 do this siate,
[#046]  The upper insulating e ember 125 45 3 member for
electrically insulating the positive clectmde terminal 200
and the hd plate 138 foom each other aud fhe lower nsu-
lating member 126 is 3 member fr eloctrically insulating
the positive electrode current collecior 148 and the Hd plate
114 Bom each other. The upper lasnlating membey 135 is &
member for clecirically insuleting the negative clectrode
ferminal 300 aml the ld plate 110 from esch other agd the
fower nsnlating roember 130 & 2 member for slecineally
insulating the negaive electede cursat collector 358 and
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the fd plate 138 fom each other. The upper foselating
woepbers 138 and 138 are reforsed fo as “upper packing™,
and the bower msuleting members 120 and 138 are referved
1o as “hower packing”, for examgde, I some cases. I other
words, m the prosent cmthodiment, the upper insulating
members 125 and 135 and the lower insnls wting meormbers 1340
agd 130 afso bave octons of providing sealing between
ihe electrode terminal (200 or 360} and the conteiner 108
{0047 The ppy inseketing members 123 and 133 and the
lower Insulating rmembers 1 20 and 130 ave made of material
such ax PO, PP, PE, and PPS haviag an insulation property
similarly 1 the upper space for example. At a position
diveetly be vie sol
the Jower sulating mewber 14, a Gwough hole 121 for
suiding the elecwadvte sohaion filled from the electrobite
sodution Blling opening H7T toward ihe electrode sssembly
408 i« formed.
[B048]  The positive electrode tendnal 208 1 an electrode

terpunal slecrivally coneected ©@ the posiive chamde of

the electrode :mhi} £88 by the positive elecivode currend
collector 140 aad the negative electrode terminad 300 is the
elevtrode teominal lectrivally connectad  the pegative
electrode of the dlectrode assembly 400 by the negative
slectrode curment collector 136, [ oiher words, the positive
electrade terminal 200 and the negative electrode terminal
308 are metal electrode terminals for leading electricity
stored i the elentnode asserably 400 out o a spae outside
the spergy storage device 18 and leading electricity into &
space inside the energy  stomge device 10 w0 som the
electrictly wn the electrude assembly 408, The puos
electnde tenminad 208 and the negative ci-.urndc tenminal
3 are made of shuwino, zu steminue alloy, or the ke,
{00491 The positive electrode terminsl 200 is provided
with a fastening portion 210 for sleaing the commoer 100
and the posithve electrode arrent collector 148 1 each other
and the gegative clectiude torminal 388 s provided with a
fasteniug portion 310 for fsteniag the conainer 160 and the
negative electnode correat collestor 156 1o cach other,
jonsd}  The fslesing portion 210 is & member (rivel)
formed ¢ extnd downward from the positive electede
terrainal 208 and insevted through s throagh bole 1e inthe
positive electrode curren collector 148 and swaged. To put
it coneeetely, the fisendng portion 218 tserted throngh 8
theivugh hole 1352 in the upper insulating member L?R the
throngh hole T 10 the G plate 11, & fheough bole 1286
in the Jower insulating member 120, and the Eh!‘t.UJI hole
142 in the positive electrode current collecior 140 and
swaged. In this way, the positive electionle terminal 200 and
the posiftve dectrode current collector 149 are electrically
conpected aad the positive clectode current collector 148 is
fixed 1o the Bid plate 130 together with the positive elecimde
terminal 206, the upper msulating member 125, and the
oy dnsulnting member 326,

{083} The fastening porion 330 & 3 member Givet)
fornied to extend downward from the negative electrode
termingt 368 and inserted through 2 dwough hvi 158 in the
uegative elenirode omrent collector 156 and sw agd, To pat
it concretely, the fasteing portion 310 i inserted dwough a
theough hole 135« in the upper lnsolating member 135, the
theough hole 1186 in the lid plate 118, a throngh hole {3a
in the lower isulating member 136, and the through hole
150 i the seprtive electiode wurrent collector 156 and
swaged. In this way, the nepative electrode ferminad 308 and
the negaive electde cument coltector 156 are cleciriontly

2

iing opening 117 of
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cunected and the newative dlecirade curront eollector 1883
figed to the Hd plate e together with the negative slectrade
terminagl 34, the ppper insulsting member 135, and the
fower hanlaiag mesber 136

[032] The fastening portion 218 mav be fommed inte-
erafly with the poesitive electrode erminsl 200 or the fas-
lening porkon 218 formed as 2 separate part from the
positive electrode teominad 260 may be fixed & the posiiive
elecirode terminal 200 by a method such as swaglag and
welding., This holds true for @ relationship between the
fastenming portion 318 wsad the negwive elevtrode toroniosl
360.

[B053]  The positive electrode cursent coliector 140 is the
aeraber disposed between the electrodie aserably 4650 and
the container 100 1o clectrically conneet the elecirode
assembly 300 and the positive electode tenminal 208, The
positive eleotrode coreent collectn 148 1 made of slumi-
i, an shunnnuwm alloy, or the like. In the present embudi-
wend, the positive elestende cumrent eollector 148 38 eloctn-
cally compected W fhe positive tab porion 418 of the
electrode assexnbly 480 by the postive clecinode Jead plaie
148

[8054]  The negative clootrode current eollector 158 is the
weniher dis pmcd batwoon the shectaxde assembly 400 and
the oontamer M fo electrically connect the electinde
axsembly 408 and the pepative electrode termingd 380, The
negative eleciroide cherent collecior 150 35 made of copper,
& copper slloy, or the Hke o the present ebodiment, the

negative electrode current collector 184 iy elecirivallv cone-
aecled o the negative tab podion 428 of the elctnde

assembly 300 by the negaive cleoirode kead plate 158,
[#055]  Details of connection portions between the cureont
coflectors and the b podions by the lead plates will be
deseribed later by using FIG 7,
[B056]  MNext, a suncture of the electrode assembly 400 will
b deseribed by using FIG. 4. FIG 4 i3 a perspective view
tHustrating the struchwee of the electrode assembly 408
according o the embodiment. FHE § dthesteates o wouad
siate of the slectrade assembly 480 i a partiadly developesd
mRnner
[B57]  The electrode assernbly 488 s a power generating
element which can sore cleoriaity and formed by «Iit,rv
nately lavering and winding the posttive electrode .hﬁ the
negative electrode 468, separators 478, and 4764 In othu
wiorgds, the electrode ns»;»mh]‘.\ 404 35 formed by kyyver
posiive electrode 450, the separstor 4T8¢, the geg
glectrode 460, and the sepamstor 47080 10 this order wod
winding them to obtain an elongated clrepdar section.
[#058] The posiiive dectrode 488 i an clectude plate
formed by forming a posiiive active matenad haver on o
sorfce of @ positive sebateate layer which is » long band-
shaped sheet of metal foil made of alumdmum, an slomimey
afoy, or the ke, As positive active matea] wsed for te
positive golive mat aver, known material oan be wed
suitably, if the positive aetive muteried can store and refease
Hthramy foas. For example, 8s the poasitive active nuderial, if
i3 pussible 1o use Hthiwn-travsition metal oxtde or the like,
g, o polvanion compound such es LiMPG, TIMSO,,
LAMRBOs, (M represents one or maore frmsilon metad ele-
ments selecied from Fe, NI, Mo, Co, aud the like) @ spinel
worapotnd el as lthiam fitnate aad Db maaganats,
and LiMO, (M represents ope or more rapsitfon metal
cloments selacted from Fe, Ni, Ma, Co, aud the Bke).
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{00597 The negative electrode 368 1» an clectrode plate
formed by imnm o negaive aofive material kver on e
sarface of @ negative substrate layer which is a fong band-
shaped sheet of “metal fit made of copper, a copper alloy, or
the ke, As negative active mgferial used for the negative
aetive material laver, krown rasterial coan be vsed sudiably,
i the segative active msterial can store and relesse lihiom
wos, For example. as the negative act rrsatcriai, it s
possible 0 use an alloy, carbon roatedisl {eq.. graphite,
hardly praphitizuble carbon, ew gmphmmhla. carhos,
fowemperature stered carbon, and amorphous carhond,
raetat oxtde, lthdmo mets? oxide {4,730, or the Itke),
pobrphosphate compeund, and the B }\e, which can store and
rediase Jhiom, bestdes Hidaon metad and a Jibioan alloy (r
fithhun metal containiog alloy such 22 a lithiume-aluminom,
hhom-lead, Iithien -, Bthiume-aluminom-tin, lithiva-gal-
i, or wood's atloy).

jo06d]  The separatons 4T8¢ and 47885 are microporons
sheets made of nesing Ax mederiad of the separators 478 and
47894 waed for the enerpy storage device B, kaown material
can be vsed saitably, as long as the matesal does not bupair
performance of the energy storge device 10,

{9061} The positive elecirode 458 has & pluality of pro-
irading postions 431 motreding outward from one end i a
divection of a sinding axis. Stoularly, the negative electrode
468 has a plurality of protruding portions 421 protruding
cufward from one end fo the direcicn of the winding axis.

o

The phurality of protrading portions 411 and the phuality of

protnding portions 421 are pochions  {petive  ndarial
pheosted portions) whick are vot coated with the active
materiad and on which snbstrate layers are exposed.

{062} The winding axis vefers fo an Jusginsry axis which
surves ax a centrel axis when the positive electrode 450, the
wegative elecirode 460, and the ke are wound and 1§ 4
steaight Bne paraliel 1o a dicection of the Z-uxis passing
through s center of the electrode assembly 440 in the present
embodimeat.

{00631 The phaslity of protepding portions 411 and the
pluratity of prote u\img pontions 421 are disposed at the ends
of the sane shle in the drection of the wiandiee axds {onds
o 3 positive side in the zoaxis disection i FIG. 4) and
layered gt prodetermined positions of the electrode assembly
408 wheo the posiive electrode 430 and the negstive
clectrode 468 are lavered. To put §t concrefely, the plurality
of proimding podions 411 are fayvered at the predetermined
position in g cireumberentiad diveciion at the one end in the
direction of the windiog axis when the positive electrode
458 s layvered by winding, The plusisy of protrusding
poriions 421 are h\ ered ot the predetennined position n 2
circumberental drection, which s different from the lovered
position of the plrality of proteediog portions 411, af the
e end in the direction of the winding axis when the
negentive elecirode 368 & layvered by \wndmg

[6064]  As a resud, the tsb portios $10 fimmed by Iaveriag
the plorality of protoding portions 411 and the tab portion
428 fonoed by lavering the pluomlity of protradivg portions
421 are foomed on the clectrade asseubly 408 The fab
portion 418 15 gathered toward g confer in @ lovered direc-
e, for expmple, asd joioed o the positive electrode lead
plate 148 be oltmsosic welding, for example. The wb
porion 428 i gathered foward the center in the lavered
direction, bre example, and joined fo the negative sheetmde
lead ;«Lm 155 by ulrasonic welding, for example. The
positive eheotmde lomd plae 145 jomed w the tub portion
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43 s joined fo the positive cectrode carremt coflecior 148
and the negati‘c‘e electrode fead plote 185 jodned o the tab
portion 426 45 joined to the negative electrode curremt
codlector 154,
J06365]  The fab portions (416, 428) are portions through
which electiicity s kad foto and ow of the electeode
assernbly 406 and may 1'-': given other names such as
Meadslond portions” snd Seurrent oolleciing portions” in
SO CASES.
[H066]  Here, the ab portion 416 &5 Tormed by Tvering the
pooteding portions 411, where the subsiiate laver s
exposed, and therefore does nod contribwe o power o
eration. Similarly, the tab portion 426 is formed by layvering
the protruding pcsriims 421, where the subsirate layer is
exposed, and therefore does not conpribute W the power
gepwrating, On the otber band, 8 portion of the clecwode
aasembly 460 exchuding e ab postions $UE and 428 35
foomed by lavering poriions formed by coating the substrate
favers w ith the active material and therefore mumbniw R
the power genersiton. This pordon will be hereinafier
referred to as the “power geperaliag poriion 4307, In other
waords, in the present enbodinment, it can be saiid that the tab
portiens 410 and 420 protrade from portions of an end
portion of the power genemting portion 438 which s 2 wsia
GRE m’h}v }\(’:rtim« of the electrode sssembly 460
[167) xt, stroctural features of the electrolvie sehation
filling Upmmg 117 prowvided t the cnergy stomge devive 18
accopding to the present ambodinment will be deseribed by
nagg FIGH. S w0 7,
[#068] TFUX 5 is ¢ perspective view Hinstrating the elec-
tralvie solution filling opeaing 117 and @ strective around
the npening 117 according fo the embodiment aed FIG. 6 s
sn oxploded porspective view iBusteating the slectrolyte
solntion Hiing opesing 117 and the steuctore aroned e
openiing according 117 according fo the embodiment. In
FIG. 8, in order to iHustrate s structwre from the electrolvie
solation filbag openiag 117 o the b portdes 418 in the
condainer 180, components other than the clectmnde assem-
biv 408 are ol along a Y7 plane passing tuwough fhe
elecinolyte solption fling opening 117 and only p(‘&i‘i‘imfli of
the components 6 a back side {# negative side 1o the NXeaxis
Jirectiond of the section ase Blustaed. FIG. ¢ ilinstestes
ondy & portion of the eaengy storsge device 16 on u side of
the positive clecirode toroniast 200 where the clectroivie
solption {illing opening 117 is formed and does not ilustrate
a portion of the energy storage device 10 on a side of the
negative olecinade ferminal 3064 Moreover, in FIGK. 5 aal
6. the electrobvie soltion Gling plug 118 Ry a..iumn.;; the
elecimlyte sehution fitliog opentag H7T is sot Hhusteated.
[8669]  FIG. 7 is s secuonal schematic disgrant Mlustvaiing
the upper end portion of the clectrode assembly 408 and a
stenetire arounsd ihe portios acemding o the erabodiment.
FIG. 7 llusirates g section of & portion of the enerpy siorape
devive 10 tehen slong o Yo plase pussiog through line
VBV in FIG. 3 and does not iltustraie the side spacer TiH
{see FICGR 2) on the negative side in the Keaxis direction. The
electrode assembdy 480 &3 Hhetrated schemaieativ
[0 As Bustrated in FIGR 8 and 6, o the energy
storage device 10 sceonding to the present ernbodiment, the
electmlyte solution Blling openiog 117 from which the
electrolyte solution s 10 be tilked into the container 186 15
formed in a position of the wall portion of the container 1W
and facing the tab portion 416 of the clecirode agsembly 484,
{n the presest emmbodbxent, the dlevtredyvte solution Biling
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opening 117 & fonned o the hd plae 118 forming the vpper
wall portion of the comtalner 100, In the preseant aubodi-
ment, when the container 108 is seen i the dumtwu {L-axis
direction} 1 which the slectrode assenbly 408 and the wall
porfion (Hd plase 119 formed with the electmbyvie solution

filling opesing 117 are armnged, ihe electrolyte sohution
filking opeuing 117 s disposed 0 such 8 position ag fo

overlep the b portion 418,

{8071 Because the slectrofvie solution Blling opening 317
is disposed n the position facing the tab portion 414 in this
matner, the elecirolvte soludon flkad from the electrolvie
sohaion filling opening 11T immedintely reaches the wh
porion 410, The tub porton 418 s the poron formed by
favoring the poxties of the sebsteate of the positive elactrade
454 and pot conted with the positive sotive material {active
material sncoaied portion) as dese
the tab portion 418 i juined W the positive electrode lead
plate 145, Therefore, the eleoirolyie solution {illed from the
clecolvie sohgion GHing opendng 117 dispesed in the
position faeing the b portion 418 goes down the b portion
and effictemdy penetraies the clecirode assembly 400 (muore
specifically, the sctive material Isyers of e positive elec-
trode 458 and the nepative electrode 460 and the BRPATALGTS
478 and 470k prov ded 1o the slecirode assembly 494,
{072} Moreover, at the end pordon of the electrode
assembly 468 other than the 1ab portion 414 {i.e., the upper
end portion of the powsr geterating portion 434 other thag
the partion provided with the tab pmrt'}nn 410}, end edges of
the: separadors 470q and 4708 yuay be hont or @ struchune may

be disposed to whe messsres agilast eaiy of forsigne
matters.
{0731 Jo the present embodiment, as Hostrated in FIGS.

2 and 7, the opper spacer 880 and the shock-absorbiag sheet
611 are disposad 1 cover the wpper end portion of the power
generating portion 438 oiher than the portions provided with
e iab poritons 418 and 428, Therefore, even if foreign
matters such as winnte metal ohips are there to the comtainer
108, entry of the Toretgn matiers oo the power generating
portios 438 twough clearances between the eml edges of the
soparatars 470 aml 4705 arvanged i the Iayered direction
is suppressed by the upper spacer 308 or the shoek-absorb-
ing sheet 60, Tt other w onds, i3 the eneegy stotage deviee
10 gecording to the presemt embodiment, the elecirolyte
sofution can efficiemly peneae the electrode 3ssenthly 4046
and the entey of the foredgn maiters iofe the eectonde
assemrbly 408 can be suppressed.

{80741 In the energy stomge device 19 sccording o the
present mnv‘t\.udtmﬂm_ﬂ ihe ih_mugh hole 121 s formed in a
position batween the electeolvte salution filling opening 117
and the sb portion 4310 of the lowey mewdating mensher 128
disposed between the positive electrode current collecior
140 and the B plate 1189,

{78} To odther words, the lower nsulating member 126
for electgeadly losudating the postive electerde curcent
collector 140 and he Hd plee HE provided with the
electrolvte sohution filling vpening 1317 frony each other is
disposed 0 such 2 maaner &8 pot W obstord & flow of the
clectrofyie solotion {Hled from the electrobvte solution filling
opening 117

{00761 Here, in the presest arnbodiment, the electrolyie
sohution GHing opening 117 is disposed in the posiion facing
thiz tad portion 418, Theretore, the bowaer nsudating member
13 for insulating the positive electrade current collector
148 electrically councoted to the tub portion 418 and the Hd

od ghove, A pan‘.icm of

6
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plae 1HS foom each other exists i such & position as w
iverdap the electrolvte sohution flling opening 117 when
seent from @ direction in which the dectrolyie solution is
filled. Fu this case, by forming the through bole 121 i fhe
posiion of the lower insulating member 120 between the
electrolyte solution fllng opening 117 and the b portdon
41, it s possible to allow the slectrolyte selntion illed from
the ‘lcclmhu. solunon filling opening 137 t0 reach the twb
portica 414 throngh the Geoogl bole 121, Iy ciber wonds, 1
fe possible to sectre a siradght flow path for the electrolvie
salution fom the eectrolyte solution Blling opening 137 i
the tab poriies 416,

[77] Dutbesmore, i the energy storage device 18
according to the present exabodiznent, the openlag portm
520 through which the b portion 418 {5 to be inserted i3
foomed in the vpper spacer SA0 disposed between the and
portion of the electrode assewbly 40 provided with e fab
portion $18 and the Lid plate 118

[0078]  In other words, 1 order 0 cause the upper spacer
268 1o perfoem Inetions of restricting the position of the
electrede assembly 408, prevanting the short civeuit between
the electrode assembly 480 awd the Bd plste stracture 184,
aid suppressing the emry of the forelgn matters into the
clovtrode asserably 408, the upper spacey 586 s dizposed
between the end portion of the olecirade assembly 408
provided with the b portion 416 and the lid plate 110, Bven
it upper spacer S8 is disposed 1o this positing, the tab
poriton 418 15 exposed fo the clectrolyie solution ffiling
opendng 117 by being aserted throngh the opening portion
28 provided to the upper spacer 586, Therefore, W the
wage device 16 ac w:dmg to the present embodi-
ment, I s possible 1o cause the electrohte sohaion Bited
froas the electrolvie solntion lHng opentng 117 1 lnune-
diptely reack the tab portion 418 whale obtaimug the ahove
elffects exerted by the vpper spacer 500 As 2 resplt, the
lectralyte solulion efficiently penctrates the electrode
ansembly 400,

[B079] Morcover, by disposing the upper spacer 508
hetweon the power gencaiiog pummm 434 of the elecirode
assembly 460 and the Hd plate 118, &1 15 possible 1o being the
pawer genceating porion 4368 and the 16 plate 118 close to
each other with the upper spaces 384 nterposed therebe-
tweprenn. Iy this it tg possible to increase a proportion of
the elovtrode asserubly 408 0 3 apacity of the comainer
100, for exsvaple.

[Ha80]  In the present embodimeent, the positive clecirode
worrent sollector 148 and the postiisve eiwimde laand plate
145 also have stroctures Tor letting the electrolyte solution
flled from the electrolyie solutien filling o‘ps:nius. 17
thiropgl. To pot 1 coneretely, 83 3 Hastrated in FIG. 6, the
posiiive clectrode curren eollecior 848 has @ noich pur(mn
141 foomed by nodehing an eod edge of the gm\m*' elec-

rode carrent ootlector 140 favard and the pusitive electrode
foad plate 143 bas a notoh portion. 194 formed by movching

an end edge of the positive slectrode fead plute 143 imward.

[B08E] In a'ther wtm‘ S, ihz.-' lu.!ud\ e \-oiutmn hil»; +d i g8t

thronel fh thnmmh\ic 12fin t}n o s.muhning .mc:m-m
128, the noteh porpoen 341 of fhe positive eleciode current
coflector 146, and the soteh portion 148 of the posittve
electrode lead plate 145 1o this order and roaches the tab
poriion 418,

[06582]  In this maneer, in the present swbodiment, the
aotch portions 341 and 146 @re formed @ the posiilve
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elecirode corrent collector 148 wad the positive electrode
fead plate 148 as stouctores for .nr«;dﬂn > obstruction W the
flow of the electrolyvte solution. In v, for example, §
B unnecessary nud\ adjust positiors of the positive
clectrode cmrent collector 148 snd the posifive electrode
fead plate 145 inorder to secure the stralpht flow path for the
electiobyte sohutton Dom the cleerohvte solution Hlling
opening 117 10 the tah porticn 410,

{A0831  Here, the positive eleoiode lead plate 145 avoond-
ng w0 the present embodimens Bas @ U-shaped section, as
shown i FIGD 7, for example. The uspper spacer 504
separates o joint between the tab portion 428 and the positive
elecirode lead plate 145, and the power generating partion
438 of the electrode assembly 408 from cach ol her and the
b portion 418 s inseried teough and disposed @ the
opeaing portion 338 providad w the npper spacer 84, The
ahove-described stractre 1 svvafectured by the following
procedues, for exauple.

{00841 Ao ond mwdon {frst end portiong of the positive
electude fead plate 145 in o flar plare shape and the iab
porton 418 of the clectode assembly 488 are juined o each
other by olteasonie welding, for exsmple. Pudhenuore, an
end portion (second end portiond of the posiiive electrode
Tead plate 148 ont an opposite side Bom the Brst end portion
w jotoed fo the posiitve electrode owrent collecior 140
integrated imo the Hd plate sumetare 1838 by laser weldiag,
for exauple. Thes, the posities electrode lead plate 148 s
deformed into the U-shape by being bond at & predeterained
position between the finst end porion and the second wnd
pordon. As g resplt, as shows 1 FEY 7

7. & conpection
structure of the tub portion 418 of the olevtrode assembly
S04 aed the positive elecrode curend colfector 146 by the
pn\mw elevtrode lead plate 1458 haviag the U-shaped sec
tione 18 Foreed, Thew, the npper spacor 580 18 inserted
hetween the power generating portion 438 of the electode
assembly 400 aod the Hd plate structere 180

[BOB5]  The negative electrnde lead plate 153 and the whb
portion 420 3re joined © esch other when the positive
electeade fead 'p}ate 145 and the tab portion 4316 aee joined
to cach cthee and the nogative eledrode Tead plate 155 and
the negative olectrode ouerent collector 156 are joined fo
each other when the positive electrode load plate 148 and the
posttive eheotrode curment collectir 148 are joied © each
oiher. Morsover, when the positive electrode lead plate 145
i the shape of the Bat plate s defomniad bt ihe U shape,
the negative electrode Jead plate 155 In o shape of @ st plate
is deformed into a U shape. In other words, the structure
arcundd the negative electrode lead plae 153 &5 similar o the
structre arownd the positive glectrode lead plae 345 In
siher words, the wb portion 428 of the electrode assembly
41 and the negstive dectode covrent collector 1508 are
electrically connected o each f’!tiwr by the negative slec-
wode Tead plate 188 (see FIG 2, for exsraple} having the
Loshaped section. Moreover, the spper spacer SO0 separafes
a joind between the b portion 420 wod the negative elec-
teacks tead plate 185, and the power generating portion 430
of the clectrode assembly 468 from each other and the 1ab
portion 436 s iserted through aed disposed 1n the openiag
porfion 528 provided 0 the upper spacer S00.

{0086} By conpecting the elecirode assembly 488, the
positive dlectrode current collecior 148, sod the negative
elevtrode carrent oollector 188 by the positive electeode Jead
plate 145 and ihe negative glectrode lead plate 138 in this
madrer, leagths of the tab ponions 418 and 420 (engihs in
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the direction of the winding axis {f-axiy direction}} of the
alectrodie assembly 498 can hc relstively short

[0087] I other words, widths of the slectrode pia&.\ of the
positive electiede 4530 and de negative electrndie 468

{lengihs in the divection of the « ‘mdnm axis {Z-anis divec-
tlen}y required o mannfachire the elecirode assembly 408
van be relatively short, This 18 advantageous from o view
poimt of mmaulaciucng officiency of the electrode assorably
440, for example.
[H088] Thee Adectrode asse by 48 according to the pres-
ent embodiment is formed by w mdmn the positive eku.mdu
450 and the vepative electrade 466 Gsee FIG. 43 The
electradyvte solution Afling opening 117 is formed in ﬁ\e Hd
phite 11 pesitioned 1 the divection of the winding axis of
the clectmde assembly 480 of the container 168,
[6089] Therefore, for example, the electrolyite sohution can
penetrate the side of the elevirode assembiv 408 from the
tab portion 410 and the electrolvie solwion accumudating oo
a bottome of the contaiaer T80 {on the Joswer wall portion
fucing the Hd }\ia 118) can penetrate the toside of the
lectrode assen mbly 460 from an end POFHON O 80 OPpOsHe
side from the *:ah portion i thee alirecﬁm} of the winding axis.
This s advantageous from a viewpoint of efficient penatra-
tior of the electredyte soiution o the electrode assobly
4.

OTHER EMRBODIMERNTS

[B0840]  The energy stivage devive according o the present
trvention fas beon described shove based on the embodi-
ment, However, the presertt investion is ant Himited t¢ the
ghove embodiment. Varlous modifications 1o the embodi-
ment, which a person skilled in the afd can thak of. and
wmndes fooned by oox ing the phuality of components
deseribed above are wehaded v @ seope of the invention
without x;iepama)g from the st of the wvention
[8091]  For example, the number of electrode assembly!
assenibles 408 provided ) the energy stomge deviee 19 13
pot Hmited 1o one, bul two or more. If an enengy siorages
device 10 mehdes 3 plumiity of electoxde assenblies 4!!“
it iz possible o redoce dead spaces In comer portios
container T80 as compared with the case where the single
electrode assewbly 408 s housed in the container 160 o e
same volome {capacity). Therefore, the proportior of the
slectrode assemblics 480 to the capacity of the contsiner 1)
can be increased and capactly of the energy siorsge device
10 can be ncreased
[0092] Morcover, dw Hectrode sssembly 408 provided 1
the energy storage device T does o nevessanty have © be
of o winding tvpe. An spergy storage device 16 may fnclude
! l;a}«'ere(i-t}-‘pc electrode assomddy Tormed by Jayertog elec-
¢ flat plae .h.m for exampde. An eneey

£

,\,rshsxpa‘.d favered structure formed by accordion
folding long hand-shaped electrode plates, or example.
[#093] A positional relationship botween the positive fab
portion 418 and the negative tab portion 420 provided 1o the
slectrodies assembly 400 v oot partiondady  lhuited. For
example, in g winding-tvpe electrode assembly 408, a wh
porticn 418 and o tab postion 420 may be disposed oo
(“F’I\cwile sides from each other in g direction of a winding
axis. IT an enengy stomge device 18 includes @ layered-type

slectrodis assi mhi}u 4 posithve tab postion amd 2 negative tab
portion may protrode i different divections when seen from
a layered direction.
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{0094]  Adthough the clecwolyte soluwiion Glling opening
117 s ekt ug‘m\m af the postiion facing the positive tab portion
414 of the electrode assembly 460 1o the above emboadiment,
the wlectrolvte sohution fillng opening 117 may boe disposad
# o position fhoing the negative Wb portion 420 of the
electrnde wesarmbly 480, In other words, if the elecuuiyte
sofution ilBng opening 117 s provided at 8 position facing
a porlion which is provided 1o the elecrode assembly 409
having a lavered struchars of the pm‘i*iw elocteode 456 and
the negative electrode 460 and which i3 to be electrically
connected to an owside, electrolyie solution can efficienity
penetraie an instde of the dlectrode assembly 404,

{Q095]  In the container 160, the dlecirolyvie solution Glling
opeping 117 ray be formed e the wall partion lher than
the lid plate 118, For example, asstning that the tab portion
419 or 420 s dsposad in such an attitude as to fiee o ower
veall portion Dvall partion forneing a bottom fave ol the main
asserpbly 111} of the coniatner 104, the electrolvie solution
fifling openiag 117 may be formed 1o & position facing the
tab portion 418 o 4200 1 the olectulyvie solution filling
opening 117 s disposed in the lower wall pogtion, an
slectrodie termieal slectrivally connectald 1o fhe tab portion
A1 or 420 facine the electrolvie solution filling opening 117
raay be fined o the loower wall portion o mmay be fixed 0 an
upper wall partion {1id plate 116}

{(if)%i Aoshape of the slectrolvie solotion filling opening
7 s oot espectadly hmited apd may be seheoted from
earious shapes sach as 2 circalae shape, aogulsy shape, and
slit shape acconding o a shape of 3 nowrde wsed for eleciro-
Ivte sohwiou filHog, for exsrople. Regarding size of the
electrobyte solotion BHing opeaing 117, spituble sioe nay be
selected from a viewpoint of elecirolyvie solution filling
efficiency «r muimenanee of streagth of the Hd plate 114
{6087 Alihoogl the fower tsnlaing wmomber 120 s dis-
posad divcctly below the electrobvie solution lHng npentng
117 in the sbove embodiment, the position where the fower
wsukating menther 120 18 disposed is not particudarly -
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ed, Inoother words, 3 he lower nsudatioy member 120 1s
disposed net dieectly below the electrolvte solution filling
opening 117, the hwu-\h hole 123 need not be formed in the
fower imumma; ember 120 and the Jower snnsulating
miember 120 can be manpfhciured easily.

INDUSTRIAL APPLICABILITY

[8098]  The prosent invention can be applied to an enengy
storage dieviee such as a Bfdu fon sevondsry battery,

1. An enerpy sforape device comprising:

ay electrode asserahly; 4

a contaimey for honsing the electrods uawmbh

wherein an electralyie solution {itting opening from which

electrolyte zoluiion is to be Blied Due the container is
formed i a postiion of 3 wall portton of the coniainer
amd facing a tab portion of the clectrode assembly.

2. The enwrgy storge devivs sceording o claira 1, Ruther
comprising a current collecior disposed in the container and
elecideally connected o the b portion aod an tosulating
weber disposed between the owereni collector and the w all
portion of the container,

wheesin a theough bole is formeed 3 2 position of the

insulating ¢ menther and betseen the elecirolyte solution
filling opening and the b portion.

3. The energy storage device seonndiag to claim 1, forther
comprising o spacer disposed between an end podtion of the
electrode mssembly provided wath the 8b portion and the
wall portion of the contatner,

whierein the spacer has an epeaing portion through which

the tah portion iv nserted.

4. The energy storage device secording to olaim 1,

wheeeir the ciu-nmk assembly s forowed by winding an

alectrode, and

the eimtm{vk sofution filling oponing 13 fovmed i e

wall portien of the coniaioer amd positioned in @
direction of a winding axis of the elecrode azsembly.

EIE JE T R
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1. Amendment, Art. 123(2) EPC

The applicant is kindly requestad to indicate the basis for the newly filed claims 2, 4 and
5 ‘

The examination is being carried out on the tollowing application documenis

Desoription, Pages

1-28 filod with enfry into the regional phase before the BEPQ

Claims, Numbars

1-13 fiod with eatry into the regional phase before the EFQ

Drawings, Sheots

VE-EE filad with entry info the regional phase belore the EPO

2. Clarity Art. 84 EPC

2.1 The features of the claims should be provided with reference signs placed in
parentheses to increase the intelligitility of the claims {Rule 43(7) EPG).

2.2 The wording "a fong axis” of claim 1 Is vague and should be defined by a
reference.

2.3  As shown by examples 5-1 {0 5-4, no technical effect assocated with the
parameters defined in claim 1 alone is detected. Bssential features, such as the coaling
thickness and the thicknass of the current collector, arg therelore missing.

3. Novelty and inventive step Art. 52(1), Art. 54(1) and (2}, Art. 56 EPC

Reference is made to the following document; the numbering will be adhered to in the
rest of the procedure.

n US 2018/207212 At (LI CAICAT[CN}) 4 d‘uiy 2019 (2018-07-04;

The following documents have been ciied in the international search report; the
numbaring will be adhered 10 in the rest of the procedure. '
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Uaturs Shatt Arpngige-Rr

Date cf Form 1807 Shest 2 Applicatio ‘w 24 833 746.8
Tate Fegille Jemande n”
D2 ON 1 949 580 A {NO.18 INST., CHINA ELECTRONIC SCIENCE AND

TECHNOLOGY GROUP CORP.} 18 April 2007 (2007-04-18)

D3 CN 110 459 730 A (ZHANGZHOU HUARU! LITHIUM NEW ENERGY
TECHNQOLOGY CO., LTD.) 15 November 2018 (2019-11-15)

An international Preliminary Report on Patentability (IPRP) has sleady been drawn up
for the present application in accordance with the PCT.

In reply 1o the invitation o correct deficiencies pursuant to Rule 161{1) EPC, the
applicant has failed to suitably address andior rectify the foliowing deficiency noted
under point V of IPRP,

The outstanding deficiency mentioned in that repon gives rise 1o an objection under the
corresponding provisions of the EPC. namely, the subject matier of claims 1-33 do not

involve an inventive step over D2 alone or in view of D3, see also the clarity abjections

under items 2.2 and 2.3,

4. Remarks

4.1 i the applicant decides to continue the procedure he is kindly requested to draft a
set of claims in which any alleged novel features are clearly discernible from the prior art
and ingicate their relevance in the letter of reply.

4.2  In submitting new set of claims, the descripiion should be adapted in which the
prior art D2 should be discussed.

4.3 In order to meet the reguirement of Art.84 EPC that the claims have lo be
supporied by the description, any disclosure in the desoription andior drawings
inconsistent with the amended subject-matier should notmally be excised. Reference to
embodiments no longer covered by amended claims must be delsted, unless these
embodiments can reasonably be considered o he usetul tor highlighting specific
aspects of the amended subject-matier. In such a case, the fact that an embodiment s

not covered by the claims must be prominently stated.

4.4 The conient after wordings such as "'may”, "opts@na y" should be verified to be
consistent with the amended claims.

4,5 The irrelevant and/or superfiuous information should be deleted (Rule dS{?}{c}
EPC, Guidetines F-lf, 7.4).

ERG Foem T OTRTHY

0493



RN

T

ey T
RESERES

N
HR

TN,

MRS

0

R

‘.v

¢ ol
L

QY

N

SR

3Ny

and

e

BTN

5 re

=

RN

oA
AR

z:
£
4
2
z
%

233

S

[n

3

R

A HARG

PRI
RS

Soair et

I

<

RS
PRI

0494



LGRS

S

A
W

BRI

ahode, &

SR

AN B

30

2%

e

Y

'y Bt

LY

fEcic

&

b

EEpst

SN

-

\.
-
zZ

st o<

E o
i F B
Kk, A g
% % <
= 2
% B
% “
i

iRy
ian

3

o]

IR
3=

Xt

ERROWNGE |

A

gt

=

Ao

v i
RS

SRRt

s

fevint
3y

R

21

o

Wik

SRR

TR

-

gata

i

Rt

2

0495

%
%
B4
%

%

38

1

R

LAy
T
o
B

¥4
Gr

o for

WING R [
SO0 ¥

&t

I3



3
i

1

ToOu

CFEE o0
RO &

L]
for 4
NS

s

LWNRE

k2
“
£
+
-
%

PR
TRAG!

&

.

o

B

AR

1S,
MR, 5

O

Ho
A

-

T

R

Lot

RS

SRR
3

2

Hoth

RS

23

s

W

A

-
T @
Y

naratt

n

vof the n
e

o
IR

3
Y \VE

b

padelys

AR

=t
e

o~
AT

S Ny
RN

SR

@5

A owkhy

%
]
i

2

R

24

0496

£

11

7

TSy

S0

3

b3

e

o

%

LR,

3

K

x

i)
anay he

wal
Doy, megd

3t

N

2

au
R

¥

ave

e

4
52

Ax b



KN

. %
s %
(e
7 -
[
s
I
var
o kel
o
oW
]
7
[T ’
5o i
He
%
P
o
&
po
=%
5 o
ks %

1
R

hio

NG IR EGR

4
151
G "
3 H
P
] s
7 =4
i !
7 P
& et

3

- %
i3 7

4 ;
£ I
- )
ey £
3 &

)
e
B b
< s o it 23
! b s 4 g by
Lo & et < 2
LA = -4 < 3
23 % % &
P i -
A . b I
e H
e v r
= s : .

%

7%

o
<2 b5 i i3
i e e
3 o oy
i £ h
P S ¢n
< o <0

e

= =
]
£2 L
%5 £
[ Z =
%
= = “ Z
% - & %
% = % z B
% % = =] g
#
Gt S 2 5
.. W - 2
A 7 & o
@ = P 14
o 4 [ [
% R
% % g
= i b
% 3
e
4
z
k “ g
4 w &
© 22 %
b4 : %
= E g2 &
7 i = [
% 1 i 7 =
4 2 2 % (53 i
v a\\, I 7= “ 5 s =
% Z & % ' 2 4
3 & ¢ =2 75 z G &=
% % % % = i
kq = b3 3 P s
v = i = e 2

0497



HRES

MY 39

e

SIRRUR

i

3

L]

RO
UG

g

3

“w
3
[

TP

N

860

Pl
&

4

-

0

¢ Oy
By

SELOT

o

i

HRIRH
FUTH-OU

e

rd
3
4

2t
a

A

SRR

S

y

U

NERRI

10

-
oy

2

4
4
L%
4

EOLGOE:

3 £5e

HHEIRANEE

2N

R
;




-~
~

RN

AN IR AT

7 £
E; [
z &
2, [
it 7
Z 4
e £
= b
y
i z2 &=
p 5 2
i 5 3
e % %
I = =
& & =
= £ k13
o 5 4
2 "l W, 23

el avhan

B

oy

s
& w
& =
+ i
sl

54 o)

2 %

=1

w2

i

o o
oy

= G

Pl Ll

<z o

pe 3

5 = joud
° o4
i B
e =

W

W

0499



L

e

APty

Effoetive dab

\

§

SSREERN

-
b
%
A
&

i

<
<

s

e dabe T0

P

b

&
z

Ka

i

Ve

R

w aghe

0500



-

&

&

PR

Wi

T3

oy
&3

s
=
o

s
2
pase
Pt

e

ZANEETEEENer

e
Y

NRRRRA

R

RN

T SO

9

R

4

e
SR

& 0
=

O

S

0501

Ry
NG




S

mathiyios
»

Y

{7

Frapnen

The grmdde

D

it
LRI

1

0502

28

[+

53l
Hyonis

S

£
%
4
&

8

ot

ol
A QR
ded

2
z
i

o
I

£~

REEH

S

i, thers s o

ma

S
"
2

i:

ot
HAW

LT

(53

W s

Vi
o

g
Ean

NN

N
&

=N
?

Lontiel

3

of
Qufrants

B

SR

ST

5
=

5

v

AT TR o

ot the

aufvaniag:

D¢

froni

e

¥

o
&, 1w

LA el

g

.

<
N

CH

optin
Ef

angd
At




% E:
1 @
2 P
F : %
o % :
Pt 2 7 ks

eRCH

SN

ative i

res
3

R

St

Hid
W

&

<5 A 1
1 £ 4
& oo 3t
5 4
; =

4 &

“r e
e k: %
7 ; 7
P o * =
& b . ik
% ¥ ou = =S
£ A he z 5
Zow e i e
z % b
1) e
o
P4
v
p2%
22
o
& o4
= >
E St -
=3 £ & =

= 3 b o s

wa 3 o it

A “ = 3

A [ P

£ o i =

i 5 14 o

1 i

- .\\v ;

, = @

I o =

(o3 !

% - &

5 Z -

# S 4

< @

M

4TSI

3

Quses the
¥

o
@ iz
= E u
P £ .
- 4 e %
;2 o S o R
3 = = %
4 b @ o
@ 4 & b4
P g P o
kel 4 & o
i 5] : =
Z “n i [+
£ 2 i et
44 - {3 b3
Lt k> &
a e g4
[ 2 %

0503



3N

PRV
e Vv
AN NG

e

O

K i
o =
. ¥
Py 53
= A
: 0 P
b
k2 z
A o W
Z e 2
& : z
1 et £
o <2 s
b
Z
o [
E ;
3 iz
2 g =
2 S = ki z
= % =2 A
il , o i
o E s fa
e w P
1A 1
T
1 il

e

s mate

&1
5 L
wt
&3 ) i
= o 7 pos :
“ =4 4 : P
7 - B ;
4 e = z
e & 22 ES
K3 k] i b
% % Z
53 & 54 <
P 5 ot
P k+] &
“ i % ke 14
i i Z £
2 = = 7
% W :
= E A
T il e
% 4 2
= “3
1 bl zs
X “ 1~
£5) =y 2
e 4 g
" k-4 -
o > o
a1 p
A P %
4 : < =
z £ 4 5 g
4 2 4 5 =
4 4 o = ik
= £ tn 32 g
k>4 o 5 E3 >
% = Py
g3 Y o &
z A2 K 54
kS s £ E
o s = i
a e o k) < &
e W A= £ - P
2. = 5 s
3 % B
o & 2
g [’ Z
i o ] B
B A =
= )
E L
% % &
% : £
P a2 =
% 2 [
E £ %
& & = =
w s e
% i &
= i3
Z 3
44 .,3.

in

0504



%

HEAGIEY

i

R

3

3

34

353
R

R L

]

LERQIS

\
IR

EERE R

T,

DR

SORR e

<

W

11

SRR

3

QI

&

VRIIES &

T oaning
§ oodualy

S O

HE PR

L

Qb G

B

z

&
b
%
£
e

X

&

FAR,

—
OV

sin

RN

v Stane
YA on ¢

§

ot

Pt

OVEERY

] 7
- =
o 42
2 3
Z %
Z %
b il
w 3
% &
E+ ol
- o Z
i ol kA
b+ oI 7
P 2 i
7= f
& Z
@ =1
i =
o
R
32

QR

Wy

E
P z
;%
> =

P z
o, =
P

2 g

4 7

% it

£ o

whad
NRGG

ra

Tast

0505



e

RO

wooRtivs

stive

kg
%

ity of Dae

AN

AT

o ople o Ay

tha &

ot i

ROy of

T A 1aw

RIS

Q

EFELR

£ 58

i

sizad i

Z

SR

&

3

e

it

382

Sk

Harny

]

pad

£ B

ity of th

THARla &

ety

TENR

o

0506



el 3

~
At

e

AU

3 @
T 3

by yatia B

258

3

MR

o3
b

A

o
4
3
-
k3

ner

(RN

3SR €

O

Loy

et e
NERTR N

SEMBac

0507



KN

e, B om b s s b i g
& h o b R Y & e 5
2y e gy
T IO
@immi
hod
=
“r =
£ - Ry
B \. 2
pen b g b e 25 5 oo s 2 o
o B 3R e e s %
%
%
%
i =
G = ’ P
[ s ) PR
T Pt i R
et ros- %
b
% § o vyt L 03 | e o
e e : . :
R 0 h g § e R oo
v

£

o
=
WL T e, P P R P L] 3 =1 e
Pl SR B e d aeg 2 T o e IS
b e ) s 4 " AR 2 : £~ 4 I a
Ll e e ] e ORI G s 7 ks =
L= = g @ k= ; 7
o Z v =
z s %
. 3 o =
oo F g7 " 3 . o
K] .\.w_ Q‘w ot «..1 "\.1 :n i %
ool S Bl v Pt pre R el o]
<

-

=

@ e,
2 7 (e a
i Z A
@ o e %
b et L
= . ¢
oy k4 i £
P & Bt mm =

& Z = =

& > x7 i

w Z £ %

\, = ;

%l >4

% s %

W z & =

o 4 uﬂ [

% X4

b

0508



o
¢

7
v

v
WA

R

: @ i3
7 b &
Z @
i e £
k2 %
T % £
S o »u‘-ﬂ.
p 5
b e L k4
% 0 %
b 2y s E
\\& 72 A
“ e o sl frpad sk B 5 . kg
i P Ficlt A i w T i el s

'y - i
s = L= A
b Wy i
< o Lad
i - o
e il ]
iz [+ pé)
£4 < [

BRSNS

ST

-

i

0509



=~
EY
S

)
£
w7y
» “
% Y
s
ie .
%
&
Z %
E o
& E

3

g
3

Ve

21 5 <
i 4 2 =
o g Z %
% i & 4 P
< -5 P %
- gl o o b
i e f i 8 A
4 4 H . ] o
& Z Z ] w
2 ’ 4
=
= =
= el %
B 29 =
%
<3

£
o = o
4 I £ b
oy = i A
i b k:
1 = ') 4
oy e £ -4
A %
£ Z 2
3 Z >
s
o iy = 5
ol 23 o €
v : ) 12
- - res o
P v P r e s
£ = = = s
2y o o 4 £ 5
i ok ety Ligs =
7t o i it =
g £ o~k o~ e

20 & pid

2 4 29

I 24 o b P

oz 52 “ = “

b % = zZ =

-, v P 2

I L %7

o = L P o 7

: F e o = == i~
pres 3 - £ w0

& = > Z Z i< = A

E3d & L tag [ b =1 Ly
2 x

0510



o
-~
~

REv

it

T

o
£

Rt

STy

LYY

B PR
RS

Ty il

Y

siming §

9
Z

fons Cf
AR
Ay
DG

Lt
ER%

<

aneapt

oy

&

z

O

P

A
Y

PER T
g

cerr
L
i

z
%

3

§

0511

]

I3

by

Boky

8



e 3 e [+ +2 e el [ed
2 =) & & =) I3 & = s b
3 > = 5 5 > = = = ] & &
P-4 o i i o~ b4 o b4 i o 3 ¥z L= 1 v
>
ik px: £l o4 w3 E e px: o £ o4 P2 o o 5y el o [ o - s oo

1)

AR,

1
o
<
2 o
% a
Z. b “
o =3
b2 % z
[ %
3 T =
7 E:

Sp
»
W f

0512



P 2012-84412 A 2012.4.26

(15) AT UP) B R E O 8A) IRFLRAESE
201288412
PA2-8441240)
G EAME  TRNEAREE (2012.4.20)

EHRTII Fi Fro P e FOIRE)

HOITM W0/0887 000 HOLM /400 118 SHO1T

HOTM 2% (2006.01} HOIM 27 & GHOZ G

HOIM 2% {00801} HOTM 2730 D SHO43

HO M &7 200801} HOTM 4770 A SHOS50

HOIM 443 2010, 013 HOIM 432 101

BERN A8 BREoygs 0L 2 '

LRSS FERR2010-200003 PROI0-Z30063) [T MEEA  OLDO0SARY
22 ¥R WRIMEMBIZE 010, 10,43 PRV R v I BRER

ABEMRTAEMRIQOOHME
I A 0TS
B BH ng
TR A 0fEn
£BL R R~
THREA LDIRETE
H#EL O B
R RET 8 BB
KEEMNERNAEMEIOOEEM 1)
oow ZREEEN
TANEE By =
FREMEHAFMEI COSEN S
AR e RIS
BNELIRY

IREOES] BAREETRREY

TR

YL

0513



e = b i o
Bl o3 fas] g Py

{}

EEE I

P O2012-84412 A 2012.4.26

e, .
far) i
et
™
HE1

oy AR E

B

oy .
L o)
o o)
= e

e,

{00 1]

{0«

0514



P O2012-84412 A 2012.4.26

foned [l s e )
Bl o3 fa] el Py

R

o)

i

v
o

i3 &

e &

E3% Fey] 4
. . betl

070
4

- R P
et B
[t

g L .y ey L}
1.3 [oa) Foos o et
2 A 0 -

o st o o ot

F -, Pacs -~
et = — s b
2o a s . e,
,Aw P Yok Sk L -
ot i

b
R

0515



P O2012-84412 A 2012.4.26

N
(4]

e o ol =
s & % &

LRI

T &5

¥

i
a2l

i

R
M2

g

L
i‘ L)

Y ;

oy W

1y B

o
s
p
pse

3

fn ] — L ”~

v [ = 5

et e Eaad L aaal

et = [ o

[ [ [ [ L0
< 4

0516

017l

{0



P O2012-84412 A 2012.4.26

{8}

18]

{a

oS b

B w3

B

<

.

Litt

]

01

(o

20])

HEURY

v d
[QA1

mn .

30 m

-

e

DamTH

LI

3

30 mm

Ry

1.

L3

3 mm b

(a0

o)

{my

]

L)

*

0517



P O2012-84412 A 2012.4.26

fed o ) -~
- &3 el Eed

2,
AU

5

3
Lo

I

-

g3 8

73

L g =

. N IRy o)

P idowg wre
o

; ¢

Dadd

=

=

-

—
s
=
-
o

o

(L1031

& mm)
1
Y 2
3

53
2 ]

o o o ™

¥ 3 o~ 484 o v
] ] L rr B A
oy oy I, " s, -,
b b [on TN e F b <
.... ~~ 2y o~

i ES -

[
{0
{

{0
[
1 X

mw

0518



o

o ¥

o

B3

3

t

5

i
Bt

D o

Ay

00

P O2012-84412 A 2012.4.26

Ay
13

Qoo

5

{73

om o

e
(N4

i

L

e

P

o

I

i

3

[00386)

{003

o

{aoo:

0519




P O2012-84412 A 2012.4.26

i1

{

04

[0

Ee) }
ok

{a 04

v d
[QA1

o

&

#

g)

&

T

%X #

{00 4 4]

WEIN

;

oo

ey

¥

R

'~

=
Lo

o) faies
B2 &

3

LY

O pmTE

fiy 4

iy
A

5
d

1
]

V)

g

{00 45
00 4

[

+ 3 8]

[

0520



P O2012-84412 A 2012.4.26

{93

foied = ] o s
-~ &3 ] s R

N
et
- .
ki e
e y
e Y
- [ T
- b
— . P
yadb

b
A

PO,

e

- R ]

o v e

o ¥ £y
ok L ™~

LEDD

s
e i b
Pt et 1
g - -
L e st -
LA R i A
™ %

K8

X N
AN R

A

= o 4
At -
o ok

)
¥

Lo
0

£

sf

ij
e

{0083

.-j

0521



P O2012-84412 A 2012.4.26

{3103

e

S

ok

AU

A D
+r

7
Iz
~

4 4
3

v
[ 4
= TR

N

T &

O

38 a

1

P ol

S
y

EE g

i

5

B

.‘-“) g
{
i

F 2
}
i

-

s

{oo

S

RN

({

@A
e Y
v B
A
P
Y

N

e 2

e

Wt

v e
=

£ n

5 0]

{00

391

05622



P O2012-84412 A 2012.4.26

{113

- oo ne o s

s v ] o 7 e
B o3 E) sl B

Sk S J— [ I
L% o o 2 o
b ] WIJ - = PRl
e
LD e PR

&N

o

W

b

’
q“‘.
i S
.
I )

4
e
e E24
LR
o4

i
Fo
Gy A §

> T

PN

{
pd

e » . L} L} L}
2 < = @ o =
o] foel ] o w o
o b o = P o
i i L Sk o o

05623



P O2012-84412 A 2012.4.26

by
K

{312

P} e P e o

(e 4 - (o )
b fQNd f1e) sl e

Il
i

&3

-
= o
o [ -4
5 12 ¥
~ ~ -y
g e s
sl o~ -

= (o

e

o
5
irf Zr
fray i
e a2
Py ]
Lond s
o 357 0
P
= U
e i
§
p— 0 v
- H
” ! .
. —t =t
S
Nt
P
"
o~ o
o) =
= <&
o -
e L4 3 aden,
e o, - .
2 !
o [ y bs
. k) Y ”— K TS A
% L p— orin et P L
) 7&3 S o P e} \Ww o
I
Pre) o Por een PR H
e he s L ’ Ve
) i AN
~ -~ o, ; L i
o - o e = iy« )
o, -, -~ fand -y
: oy o 5 = o’
— R [ Sk - o

i

0524



P O2012-84412 A 2012.4.26

by

{13

- oy ne o

P v L - o
- [ ) = R

i - O
o Yo
ey oy el

N

ST

FE A

i
P

AP

-

I =2 .
S Y &
o oM e

“ er
¥ 124 -

gm0 &

A,

~
(-

i~ =
n el

ey .
< i o
Lok kot

£~

W U“s A
e N et
¥ 2 = fug
- o - -
o= = B = Sy
pd bedi el o
= . P Speg
s 5o B oo T,
o P i

”
N

GBI

1
H
i
5 o
B, =2
PR S p
E P e
o %
A . .
91 ey o Lo e . L
i - o, ey 1. K e, P
ko o P o bt o o} o s
. “ " [— s, b . ., o i
2w e fon o [ O I o o] e i
S, ik o : P ~ e o ) H
3 A4 2 g = [ Eo e pod o e
L e - . y o [P —
32 e o o fou' oo o o
A P T OB N 2 [ st RV ) L ot
. T An T .,..\

05625



P O2012-84412 A 2012.4.26

{14

foned [l s e )
Bl o3 fa] el Py

i
b

-

4
1 e

W
o
et
et
Footi g SR 1
o T P2

~
-2
-

e

» Ed
3, . s
,,zL fmsd PR
“ L3 S
- SR g
o &l
%] A
g =,
- i el
- sy
ot . o
B = ‘u.:_ * ,Hm. N g o
i~ . PPt
[ el — A s
P -~ iy Pand
R Td A g .
L e ol P 17
9w PR ] o
. 2 - A
P} : ] g7 4 H
s MR x4 3 :M i
P - n\v.\v. nﬂA -n.\! v
o L, G S aad
e ey pod by e
L e ey faed Pty ot
5 5 =7 - wapa
S w3 = W ooy
3 -

. o~ - v
£28 = A e "
by m foancd

s s P e “ bo
o posed
ST [T ) b
R = =)
5 v
o
[l
e
N
ERS B
P
MmUY
¢ [
L3V e o)
R ey
nar
e @ o O

X

00
R L

{00
fouognld

(

0526



o o~ ) = &~
Bl o3 fa] g Py

-
P
7 » WS
P
.
5,
bt
Y
s

P O2012-84412 A 2012.4.26

1]

9

¥

{0

vy
Py

T m

{

b)

G

G SN

BN

o094

2

0 mu

e
B

g oy
A A BY A

i

£
i

L {5
8

5

T oween

3

o

N

0

LRoa

oo a)

1

{009

{ou9w s8]

bl
4o

& #

05627



P O2012-84412 A 2012.4.26

by

{16.

- oo ne o s

s v ] o 7 e
B o3 E) sl B

&

= fond
i -
A, et
i 2wt
A P

T [ ]
g o,

~

Doaom

1

ok
h
it
% #
o xS
g >
- ot
red e
s s
A At
A S
% jorm

1

H

H
T
ol
o

Ll bl L L
poxd ] 28 w
& < o £
o ,
o - o
L

{
{

0528



P O2012-84412 A 2012.4.26

{173

- oo ne o s

s v ] o 7 e
B o3 E) sl B

M..w o]
= bS]
R

£

&
N
3
H

¥

S

.
i .
- ,
2 {
A
! Fant
.} E b
A g ) bl
A LE, Ny
.,“J -, -{Iﬁ\ fon]
won e =
[T e
Ve u =
g’ Bad b s
P o S e .
- e ,
o Ty Lt
o = i b ;
~
o P "
- o
ol 3
i , v
A iy
% p’ -
o i

B e 1
s . % i
-t I e .
Ty i 4 5 A
e 2 o B e = e o~
= e FZ oy = Th
e e AT e i §
~ ¥ p
g e it 54 H
oo o]

g

#

A

4

S SR
S

TR Omm.

BN

L)

-3
> TH TR
]

3]

Yo
w3

I
&
S
2

ey

< B
t

i
S

&

{01 08])

{10

-

0529



P O2012-84412 A 2012.4.26

hY

K

{18

e o bl e &
et &3 s = &z

[l Rl Ravk o
YA EEad 1o
N U DU D D I PR RS R s
(SERReE Ras) Rav R RorE Rus .
prsRRery e iR R Ry 43 Hn i)
xR Ro>E R e R R’
fr a2 Re a3 e R K]
o,
T
; i
p i =y S
M PRIl oI oICIOIOIoioICioi o
; e
miEioloicioinioinhninic =
P4 s wh 4
4% B i | o] et ] o et m
T H
oy o
fal ) he!
= -
L g e ~ -
e, oy R R RN Runh RioR Resd Rvnl I ol I Rasd
e "
i joloioioin]ole o]
ST .,
g I8 1 P Y O O
o
ok
e
¥
i
= R e R B ~ .
& BT RwERwE Ry R RWE RO R R isE EiuE K]
- [ R R R Rund Ear o g Revk B o3 STa% Nl
T =il =
LTy 4 A5 g )
~ Y gl et xai s _
4 g
| S 2

0530



P O2012-84412 A 2012.4.26

{193

w8
i

bl

ke

43

{17

. My
P
t ez
b j3:4
o4 bt e

o P

)
Lats
1Y
) =3
P e O E

20

L)

preeetecece.

14

0531



{a} id} 22
172 v 20
S WA g

4

A7 B

—
]

§

- W,.V,,{,wy,,w:,

-{Ta

Y
~3

<

{20} P O2012-84412 A 2012.4.26

s}
R
""" m\ A{ 382

\\jfm \r\ '

{87 }

LB«? 1/7 20

s

- !
0
1043 O
o | ;
33\(1} i
A6 MY

U

05632



P O2012-84412 A 2012.4.26

{213

e O S e e O3
[l [ B ]
TE oy £2 wf A ex
o CE e N SR

[CRg ey

Boll

22w o

b et
o =

%
T AE Rig

Lae i e las BT B R e
ot T ey e ek G
Wy ReD e, R S
W < i ng 23
v R S S G R
b’ e ey s Fa) - -~
four i et T e S
PN meen eess, ween wET 22 w9l T
R < S B O S 5 R A -
P B R B s Sty S - SR
e O ADY D e e 02
B T T o N i = s S SR o)
“I AF REE QI L L el 2R
oy ooy
n pret
o !
S e
Z e &
= (e Eel
-

A
)

o

gy
AR

05633



3P 2017-59402 4 2017.3.23

(15) AT UP) B R E O 8A) OLRFHRARES
$582017-59402
(P2017-55400)
G EME  FRDEIRAE (17.3.29)

{51 i, CL Fi Fro P e FOIRE)
HOTM 2% (2006013 HiYEM 4F 100
B328B AR {2006.01) B2 GHIFLL
B328 X% (206073 B32B 2o SHOZG

=2 ke
=]
o
=

=1
I
~

[
e

ol
&7
o

HO M 248 200801} HOTM 2708 K SHO43
HOIM 2@ {2008, 07} HOTM 27 N

FHER KR BEWows OL # 1B HY  RRECsA

R 22 ﬁ%&aa 5182005 (P2015-182060 [T MBEA  COUONRIEY

2 RN SEERITRENE GH 2015, 8.18) AR R e
RENHGREEASEITHS® 1S

T2 Ry &EB 8%
REHEREERITHSS® 18 O
MBRann

F a0 (8% 45100 ARIO ABE3  AROY  AKIT AKIVH

AKSE  ARUOR ARGOC aRDOD m‘-o,

BAGE BAGT  CAID CAHSD BULY

BI42 B8 CB4L BOIB 1G04

JOO4D LI03 LoD JLIL dLug

JLEZH JL1Z2E Youb

AR AM0E AADT 002 (e

£CI0 EEO4 FRO4 GOOR  GGOR

BHOZ HHIZ BHI® KROD

BNELIRY

RO ES] BERER RO T -9 P RBRERSBE L KR RE T REY

111
b
=1

0534



e = b i o
Bl o3 fas] g Py

3

H
d
e

*
R
.iﬁ ;}&;}

.
5
&

P O2017-59402 A 2017.3.23

st

L
Lo

L

B

“

S

B
A

#

~
et ] ran} h\,, ey
Foid . o~ -
il et (v P J/
Y - - iz
o, vy Ry
Lo b ez e P O B
et Fod o ) > wr
£ Wl 2

05635



P O2017-59402 A 2017.3.23

{000 4]

f P e =
Bl o3 fa] Py

i~

N
s

o T

SN

-
SR

3

o]

Pecd ¥4
N e Fed
v
[
",

s

4

1y

”/ 7 #
} | 5
- : =2 #

i}‘

L Lot L L
S . .

0 . o o

fowe e p o

= - o =

o et Pt ot

0536



P O2017-59402 A 2017.3.23

.
(43

o3

43

f

U

[

53

HE SR

<
o

(o011 6]

1

x)

i

{00

T o
< Py

~

H

S ¥
N

Lt

05637



Fid o fo) o
Bl o3 fas] Py

P O2017-59402 A 2017.3.23

1

<

[0

USRS

02 ¢}

{0

o

0538



P O2017-59402 A 2017.3.23

oy o

fetoe v d o) o fiv)
s o3 fas] el Py

4 o
44 o
e o
-~
.‘.?.u H
oo
ZE AR
eyl

=
-
o
.
[SA
b
.\\ -~
[ SR

\

e

Ky
T

HE

}

Fulea!

oy o . L] oy L
o0 2] ) e g o
g o i s o ]
L] ) o o] s FE R G o)
Bk Pt ot i Sk S 5 ek

0539



P O2017-59402 A 2017.3.23

{73

-
e

&8

[
3
IV

e

K

LTS | 7

3813

[ou

<
o

33

1.

3

[ou

.

hal

(23

fa]

{00 490]

]

{00 4

S PR
\5.‘ F J»- oy

bd 4]

{0«

0540



P O2017-59402 A 2017.3.23

o o~ & = )
Bl o3 fa] g Py

T
[y Q%
P

N
i1

o
i

B -

A
e

"
~

-
a3

ST

L

=

e Lt L L R
ol £~ w o [ -
g e e ~ - 2 2
o - o o e § , o)
o F Ao o o Food o oo
. b 5 N St st B I L

0541



P O2017-59402 A 2017.3.23

{93

f P e 2
Bl o3 fa] Py

H

1
N
b

P

v

{05 473

0542



P O2017-59402 A 2017.3.23

{3103

o o~ & fa )
Bl o3 fa] g Py

He B

[T
iy T
iy
J

hary
3y

A I
b
Ll

&

N
ik

] P 174
v s [aaed o
el w it -
PER ", =
5 - ’
. ~,
= Ta
i g o A
o -~ it H
v i \\m i W
] o
s .
o

] - -
o, 2 o
faiec i A ]
o e o =
fan) o~ o oy
= — o s

et st Bk ot

0543



P O2017-59402 A 2017.3.23

{113

o = o i o
bl o3 fa] g Py

- ’
5] biag
M -Nﬁ. e
: L L
= s =
2 pae ol
.y b 1%
o~ L AL
e - i 3
P I -
—; L hm w4 4 =}
= oF Lo = =
(=2 T = =
2o =
o % ~ b
- fomd Mt s’
.
fosd P et oy
~ .
& b .
= Z i
o .h.ay

0 np

3
1
;

- PO AY

. A Lo land Lan'

z i w v fos
E oo W o e
= ™ = . o T
B > B 2 < pus’
3 Y Py b bt ok

0544



P O2017-59402 A 2017.3.23

by

K

{312

P fniv? ]
e &3 =

s
L Ve
- H
A il
ot el
Eas - 5
=
2 T
7 = e
‘N S, w2
=
= s
=

s

o
&l
rt

e

% =

L Sk

3 ZE

23 -

AL e

o )

F L
- I

on (e

e ¥

" s

A =

st 2,

o

=

=

frad

=

e

(o]

g

= I — .

7e) o~ o | o

, B - PO S b

P - e

R - -~ &y

S = [ 7 e

K -, i " e

et ot A e e

74 ot o bkt ¥
% v

0545



{13; P O2017-59402 A 2017.3.23

{& 1]

BB | 3TU—REEt

e
Kesl

K S
£330
E3ial
K S

EHEHI
EhEsl
LB 1
Hegd 2
a3

W N U B W N -
> O o > > » > >» > > W
w > >» > > > > > > > >

{Frsos ]
{08 0]

WO M
£ 1 M

o
— N

o AT TP L FL I VA A I VI
g
v
=

P14 dROREERE R 5¢

0546



33

R

S

Z

=

0547

P O2017-59402 A 2017.3.23



{15} P O2017-59402 A 2017.3.23

31

0548



{163

P O2017-59402 A 2017.3.23

e N e SN
e e

B ine. 1.
HO 1M /70556 (C010.01)
2454 £2006.01)

P
MO
oM

10368

HOIM

SRy Y 36
&) Y A Al

2 B
3

J1
Bt

8420

3 LADED

CA08 DAOZ DADR LA

BaIR

0549

BiG

cang
GAZR



(19 HERENSTF R

oy B8

IP 2019-46592 & 2019.3.22

Fawi GDRFEEAESE
201948592
P21O-485928)
4R & ME FRNEIF2B018.3.20

{54 Lei. L
HOTM 4912
HOTM 4R
HOIM 2/28
HOIG 11/
HQIG 1172

2010.01
{208,091}
{2006. 07}
{(2013.0%
(013,01}

Fi
Hix M
HIT LM
HOTM
HOTG
HO1G

FT o~ F (B
4518 SEGT?S
GH4 2
SHOSO

b

1470
122

BERY RBY BEhdeo®s 0L 1B E

RHRRES
R el

FER01T- 166158 PO~ 168158
SEACISEEE A A0E (2017, 8. 30

(F15HEEA SOTIBESER
BREHCIATY
FHEFET TSR /R BN
1 S5l
(T4 fUB A 100153224
#EL SR ES
G REE Wy B¢
HHTHNE IR /R RBE 18
BREEBHGSTHN
F & 2 (8%) SEOTS A FAT
SHOAS MG BRAIY
SHOBY AAl4 BAIS
CADS CAOH CBOI
CROT CROS OBi
HAGZ BALZ

13
T

PR

Eadl

JAME LA22E
CADL €AOT
U2 Oaeg
€812 DAl

o]
o
:

GO IRWOES] BRRET

SR SR B NPy ST Y B S B
Iﬁ;;‘*-’m_!;(:g;‘)‘q"}\lni'»_: 53

SRS

?
ha

0550



e = =

L s
Bl o3 fas] Py

P 2019-46592 A 2019.3.22

st

Era

L)

fred

P

s.{v

— % s

ﬂAm bw‘sl‘\'w \l\.\
Y
-

foan

0551



P 2019-46592 A 2019.3.22

f P e =
Bl o3 fa] Py

11 la

e =

= b <

= o L B B A

—t o [ 1 k..v
s

05652



P 2019-46592 A 2019.3.22

.
(43

4 1

[0

f P e 2
Bl o3 fa] Py

e B
e p
w3 ?..\w

f3 0 SeA o
HOTE g
B
7 b
o .
A %
bt =]
it o0
+.1 o
3 %
N 0
v} 4
T s
2 i
[

o
el

&5

L e 1 L L L]
7 s o o e
s et . st o 251
s vy k) . -
] b F4 s o
bl Fans
o (o
o st

[ou

{0
[

0553



P 2019-46592 A 2019.3.22

o o~ & = )
Bl o3 fa] g Py

oz

i

2 r— e

P L yon

L. Woh oy 852 Lo

-~ iy P

. ™o 0 ot

O e o - o g o~ P

W R Al pocs .
a2y e Geeed s Ao .

A ] 4 P e .

B Ly ke P L i e

F - . oomE

0554



P 2019-46592 A 2019.3.22

{0029l

o oy o g o
= &3 B * =

A eop
i
-
P

H B
2

u.,

oy,

?

=
.
I

i)

o e (@]
. [ 00 s
Mwa e ..Nm ’
g o ® 7
= e © e
= R

g3,

MRS

Lo b
e e e
iy 3 A
.omR - w— AR,
A ) P, -
R Aty PR Miiac
z o s v
o b, W - B
el Kt oo,
=, e s ; A
o e : oo Py
tae — I R e A
s T T ) L,o-
= Ny T Y
iy vy e, e,
;W(A« g L
- o, A
™ pwd Tt T
Sk
a4 B

0555



P 2019-46592 A 2019.3.22

{73

o oy £ i o

T £ % o =
RN E) b4 . .
i Ford 5 PO

. %3 . k514 e ot TR
By oo

f¥
vE

TR ¢

o
r Ered
wH - 2
e Pow g
e o
PN ] o
i vt
e bl 9
)
Pt
hnn. o7 ,
o Lo

5
SV

7

=
=

2
“

IR LR

3

3]

2

8]
]
i\

1.

3
3
3

U

{ou38]
{o040]

[ou
(o004 1])
(a4

[
{ao0

0556



P 2019-46592 A 2019.3.22

(@

fod v d o e} o

o

%
T

7
¥

H
Y

S A

A g ;
RIS r fa
” o : A
e P : .
Nr e - 4a,
o) i o
i t L ™ 2l
i P % Y
Lo, e e, .
£ A AN o 2 pa
sama _— R i o W
& Fo A R - &

{4

BEN

i
‘\:v‘ -
A
T

. _‘.“
o Lg >
- 2 i . B
4 o FHows o4 2
. an A 2. ~le S e .
T4 L v~ 3 ve g
ol K o . o3 AV
en = 3 - My
P ; :
. e % ! 0
o, TR e e
e S - S =
TR Rt o b R
-
w Ki AR RN
53

k¢
T

A

!
¥

' ' ~ —
fr] Lo Lo o
o TR ed 0 5 # oo w
[ [ Yy =2 Yy ek St

05657



P 2019-46592 A 2019.3.22

{93

[o00449]

foned [l s e )
Bl o3 fa] el Py

P

e, i

el S
-

poe)

ot

.

R RTE

o

X F

R
LR &
hod
A

gt

7
P

!
1

i

S ek
)

k]

<

§

2
0

{oo
{00

“

o

0558



P 2019-46592 A 2019.3.22

{3103

o o~ & >
Bl o3 fa] Py

BN roem - s T oA S .
e Eey P b ops 2o e [+ st
£ 4 el . / 5
) W
Ty ...rrru e
P e
E oy
g for
.
- Y]

5

4

)

W

a3 e

S

B
o
Eis

-

™
Whan

o

=

e

G )

P s ; ) @ o}
e - G, o = z
[ »H., Sk .»mw 2 [ T -t

0559



P 2019-46592 A 2019.3.22

{113

- e~ e

g g [ o
Bl o3 fa] Py

e

<o

&y A

w

!
e

Tam

15
i
(ol
3~ o
LR

<

[

3

1
1

N
£
7

6 4

&

O

(00

{00
{00

0560



P 2019-46592 A 2019.3.22

N
4

{12

H

408

4

e ,
L
e

ad

¢
w

-
¥

4

)

;0]

i+

fouw

Flsd
(o

bered

w5

e
LR

T

2

R 5

1]

4

¢

{

<
o

fa]

]

4

o o7

({

]

b=
A

fo0n7

H
i
)
ts

g

0561



P 2019-46592 A 2019.3.22

<
o

L]
fas]

]
N f e

33

i

0562

-,
R
tand land!
o

[aS IR e
[EeRNY el
- IS
o
W
- Laal
gerd perd,
WU
- .
T

PR
o
e - — o
-~ , o L e e pen som X
“ i~ ;e [On T an R o L o B B o S w  a  a  S E
P e e - P e e o
LIl A e B B o B T o T ve T v Y B S < Bl
o SE T e — R s T TR T T —
L St [P e Lanc RS B A 4 : = ” 7
o d ) o~
oM B D -
i 2o e bt

50 b

8

4

54 a.,

LN

4



P 2019-46592 A 2019.3.22

T SURRNRS 9- 1y

{14

SN VSIS i

|43

0563

ey st RIS "




P 2019-46592 A 2019.3.22

6 B1]

T

3
}

{153

.{!t.m i, e

b
Ry

3
o
-

]

0564

feiieh




Ryeee
LR

7 2

£ 4
P Z
Be ey o
o
P e sz
[ “

FOD

i
%
7
i
“ 7
&
b+l

R

Citasyre
oy
AN

R

R

SAY

3
y

SR

R

P S & B
[ %o E
& 1 i
z s F4
v 2=
o A “ 3
s P A ! s
" w3 5
7 o 3
e S 7 “
& i Z
z 1 o3
2 % 3 o
o 2 = L &
oAl 2 3 A Z

0565



1

3

DS A

S

3

BARBRGL

R

i 3

aug

SN

£

F{iaa
IANE §

<
H
o

RN
5

3

3

k2

w0

o

3

LU

2R
5

)
S

2PONF

9960

E R
savimd @

o3
iy
i

Yy

R}

SRR

S

L

A

Ky
o

el
T30

3

SRANERN

3

o

N

4

Rl

VA
S
PR
Rt

R
2
M

§

Q

s

qes

aas

an

2

i
A

S
QH

sl

L
RESEERR)

Wi
TR

=

s

AN

4

.

17

HIDDRT
LR
thIux:e

I

X
G

~

SR

-
.

SRR

3

WK

TIAN

s A

N}

S

3%

3

{cid
SRR

S8

LY

B

e

o
&

/
E
o7




Baiba

3

D3¢ D

)

B GOl

e
5
2
b3
%
<
“

&

it

&

i3

Ty fuied

REG

i

TAANY

R

ey

e

R,

AoF fodd

Ry
Ha st

ey
e

ot

38y

NTHR

B

S
N

SIREAG NI

rand

aur

RICTIEEIE

{3
%
v

st of g

.

i ahin

0567



2t

o B4

: k5 Z
> ; & s
o : 1t R
2 X e 52 %
% Z P
& % [E
% o E

= ?

RN

h

T are

&)
o
* o
5o
k> [
& %
¥ = &
7 &
£ %
= 4
"
> 4
% 0
>3 s
e %
2or & %
5 .
7 g
%% =
g ) AR
@ &
" [

3
3
a3

A
2
.
s
2

-~

i

S ONG
T T

L
<

A
AR

the
< g
& W

= 2% .
Yo 5 5
27 P . . e
[ = ] 0
. &% Z @ :

2o B Z %
g P 4] Z
FEA £ =
o ¢ i i
o i %} -

22 B

Z z

o 1
w

“ e

7 =

i B

o 4
B @ s

&y i
. & A
o k 1
4 % %
B 2 %z
i z & e £
: < P o 2
" 5% k3 -~ e
% = % i %
z % By s
= b o @
ix o 5 y
Z Z 2
e ¢ &
P o S
o el B

0568



1

.
i

bt

¥

. e
= I Z,
£
.z % b
7 % 5
£ z 2
s 3 Z
Yt

o3
Y SO

o @
] E
A £
2 %
% e
Z &
kgl
%5 >
k4 e
s i
W 4
i %
7 ]
£
P =
g Fte
s iy
%
%
2
: &
dzt e
joad o
i %
<r =

N
s

%
Z
%
7
G
.
&
Z
g
F

%
1
% 7
g = 4
£ = o 5
i @ [ %
b = 2w
o & oo
e ] H g
g b 5
- a i
% o a2 G
£ o 5
At 3 k>
E2 = &=
w <8 4

R g

a1 154
= <& Z
= b
£ b
(53 Z
A &
= K P Jos
T % > o
. i i = P
o b 5 P =
= i z P2 bl = oS
¥ RS ] P G )
: i e = bt P
¢ % % = Z
= e.t.t b3 . =
Z 5 < % s
“w % i
o i
& “
ot % i
4 1

0569



kA

# 3

o %5 ]

o] % G

i E3 AR
5 k3 %o
5t 2 it

A
.
=2

e

OV

DREaiud

Mt

Vady IR

SR

4
§=3
[~
> e
@ s
k ) - 4
& & o Z
B pa 2t s
s ‘ . E
= A Z
= e %
N 5 £
%2 % 2 o
1 e 7 5!
£ ] Z s
% e 5 % o
Z T d 5
[ & Fig P4
A b i e
e 1 5

G

: % %
7 4 o
= Z <3 &
z 2 =
A% &% P
2 2 %
= Wt o
=] o
i P
o

£

K3

31

wigs

¥

X 5
@ %
3 24 L
= & ki
& = e -, p:
% 4 7 : ¥
% % < %
£ - 7 @
- P i P4
L ot o #
= z 5 A A =
i w2 = 53 i
= 5 5 = 2] 2 I
e EaR o £ i o =
-~ - A Fan i N e
P = > = = s i %
=, R 5 w # + o @
b 7 4 E Z 7 i
% s w2 9 g = b o
2 i b4 % o % £
i N =4 : 4 ) [ &
[ [l WAL - PR > %z o
=2 e i s 7 54 £ %
B 5 P o ~e L5 =
b < ¥4 7 o : %

0570



Y

Reroanie s

s oY

ANTE W

Lo By

3

virdicene Haaid

i of oy
U
YA
viar

SR
AR

trnsont,

HESHS
RSt

T

£

v feit
Dy pandd
TEI0e 2

o
i

NS
i

b

Ther 5l
e g

R
th

SR
5

bt
i

A

2334

14
AN

1

e o

4
B

TR
SR

£

=3

2 ¥

Y

s

£

s

¥

3

Famn

e

A Hat

<
3.

o
R
]

3te

¥

am o

3 3¢

oy
SN

v

b2t

faning

B

%

Ly
Rt

aob o

SO

0571

B

I3

2

% s

AR

Sk

by



[T WAR S

R

Z

dsity oF the Batte

t fee

D

RES R

of 1

ARG G

&
.

-
o8

3

S

A

&

RSt

driving

& Ry

18

3

RO

N
3
TR

S

e
W IN

AEAL

05672

an

ntion

S
i
e

9
3
3

%
3

B

R

v

I3
b
%

33
Q8

1N

2
&

3

30 O
e d

Ay

o

ey

=

RWEE & RN
N

Wy R

bl

FTRLY &
DO G

¥

Y

A

i

¥
o
$

RIS
el

i3

A
ety

»

Rl
o
Q

e i
WAl

g

oo
s




R

e o

HRY

K

3
540

LEUGHR
NG

3¢

o

Byt

118

BRI

Ay

AnnnanD

AN

for

GRS

i

18

A
{

PO EE

A

BN

-~

b3

S

FOE

Bt

Appst

0573



IR

CH A

”

-~

FaSETe s

awn

eeien date

88

0574



H

EEE:

4 X000

9354

0 ~ 5
—{I
0o
<
W0
| w
™ N ©
N HKERER
O w KK
o~ o gte
BRI oo

LRI BR IR IR

-~
g o
W fud
e <
B BB
F i Hg
Pl gt i
B i A

3 B

H
By

R hhval &

REHERS .
FE w5
KL LB
11 1) 4 UL
PR ER o
ERERR
Brg .y
{5
SE e
WRE T
g S
o e
AU QS
RN L
R LIRS
BRI
R LGU
o e
e LR
EEEQ
SRR
- L4 o
el O R
Sk
Bruugo
FHERPE N
B ER
1y LEENEH
~ MR
#LULHE
Higey
#) 1 40
VR R
R
~ T E R

HEHE 36

&

EDRT. &

-y
a

£33
8

HWEMNT

a»
QAN
(BIRAXBEIIODLNTHSIIBXEME K8 R)

2T

—

K

ES
(&

e

)

B

®E&

o
o |
f
-4
B
A

HREER Eenih @mxQ
S e ok
oo , B oy 4
ZoBEOVRE o
S e~ 2R et

£ EEBIE L N HER QBT
SOREDR >K51108
CORH EeE VR
T = D B R
IR 8 0 W ERE R SR
Bmxo ,  KOCEQES
, £ o 1R O B - ey
W EBMWIELRRER K
5 Q0B IR . 01t
ﬁOﬁE@%@W%.@Q
KO?Lﬁ?@ﬁSD%&
@4@%?M%~Oﬁéz
ﬁéﬁ@@Sﬁ@@D%&
@EK l@&m@ét[“?m .
BEsE | JeT L0
BRiCR . LA u vz

KE VR, U URE~
JEE NG e
G D Ty gBoo

o D
?Lfﬁ@@@%%$5x

m}um% .:.;LO ?vﬂw@ w\w 6
SRRV L -LREN
AT EHNRO

gy S UE R
LB 1) e S RIS

~ SO0 U HE
w2 U e

BYehcked !

P T 8-l
TR LD
ﬁm:%iﬁ
LR
i B 4
T HE AU S EE R
30%:%%
ol RO
o Ba o0
R G R
o | QUG
YRR
B 0w
?maxwmh:
\tﬁwgﬁé%
LRIELNES
WA W IR
SIRTEY TR
HUER g A4
BBT -~ B8
A 03 R ST
SISy RE
e B B
Do oigte Es
~iTH -
Bap{WHER |,
HEE D
EfruBEos
Anil SR G
JELORE TG

O RMHEMZESHRT 0%

<

A MG QU S

A~ B8

PUBIE W LB VKBS dEUR oY
PRt | Qe s Ul Ee
s U L B0y G W av e D10
. B e muE

EREeIHNE FO&

0575



Sl e
HBEH ~— BE Y
ik ey
BE o4
B E
[ahie g ey
Ll AR
..;J \mnm 4
DA
e 210
SHEH .
™ o B
Bt he | X
BH o0
g LESm
MY ERER R
AU P O EE A
o U eRE
S 5 LRI
AR 04
BB S A B
Yol RHSUE
Bl S IR ORK
AR L R )
OB ER Y | R
04 B ST K 1
Y ER R WES
S 4 HE o m B
R LER | R
SRR N I ]
EHlBMNGEY |,
MERE L, U3 OW
SRLTE RS
HMEBafhoNn
v | @Ko
B w e 1

RS h - EH

212 E
H5.

P
&

weSHm
o WL
oRIES
Qﬁﬁ%%
oM E R
A
M<UUD
SERey
P .
oY e
e B T U
Ak g
o T R
QRN
o B8R
o |
RN T
R
PNRREAE.
— NERTS
o FETH
0%§WF
T AT
| DR
N
e 3 g o
™ JEw L
Ol 2R
™ O r:awmmm¢wmwﬁw
| R S -
~f oNUES
B ol
=

;i B TR 31
BT
W ﬁﬁlfaﬁ
T SRewvEd
& B X
e oo ER
pn&e%:ﬁﬁ

it TR oD

NS R R e
L aaEe
REL-NESY
o o A
BiE S .88g
%%0m%§é%

B IELNEDS
WA TR
ST Y TRy
@?@mﬁ&mg w\!g
%Tmasﬁ?%
AT g 03 I G
AN R R
it AR A
UR gkt ey
ok iR R i
BEMVER |,
H@EE Do
EemAERo0 L
el SR b
N ORE

o
SHR
E <

28

Hu

$ig

iR .
o 1162
Lo
¥
WG
R
o
{3 B 4
AT &
S R
b

B}
ARG
gl
\c&lﬂh*&
i
B O8R
e
S|
[ iﬁﬁ
| G
ol 8.0
Bk
JE L

A HIE B v

SR IBE - R84 O
KT UIERR S IEIBUVESL S

RENEoeHBON0R " La8ND
HE R B i B o U O 1 O B QU LD o O]
. R OUs@oRys U

- friwi e

®HEm 2 (B 1o0T

HFH LU LREAHORRRETHS

RORBIIPEB T,

{1

e
~—

1OEER] &,

o
PAg e
AN
<
N &
i B¢ O
! o
i # ™
B e
HEE BZ
BEHEEE I K
redppmienle | O
Voo T
0w |
CWwa O
oot VL
P~ ot
I N
laRisXiolN
o011 B
oot &R
RV R VI BT
pEohaR | )
ﬁﬁﬁm i
N » . 41
i 0 | x

e o
HFEREEFEooO~
HUe4E4duoo
grgereoeae ™\ w o
NOOND O
~NMOGI~T O
ot L0 v W0 O O v
<t I3 € (O 10 OF v v
W N0 O < R R
Ot O SEERER
P 44ad
NSO aEEE
e 03 e~ ] H
OO0 O
o3 O O O g HE AR S

REEEE R
EEEEEKTE
%
X
ﬁ
i
I
#

CiRIE., EHRERZRAETILOTEBYEEA

&

20

B

CDERIFTERH XM

L

¥4
P DUR
L
S5
H64U
bt
R
S
Wiz
HEH
18
SHF
ikl
Hd b
HiE
& f
i
=

”~

R 5
1R M-
o il 31
A
UL
a0
gRg
Swvil
FEREw
s
W
B {4
Habim
BRS
S ¥
P,

St

0576



i (PALK)
81—1101

B4
35

&R
3.....

=HR
0

Z2EH
TEL.

0577



(19) RAEHT (1 P) WA BBEEEH I, W (DRI SR
AFBA2000 77055
{ P2000 ~TT055A)
{(ANRBEH FERRI2E 3 B8 (00,310
BLnLCL” s F1 Fne-b (B9
HO 1M 2828 HGIM 2/26 A
10440 10/40 Z
FEMR AR AR OL & 9 '
1HEES ST~ 13520 GIHEA (05004084
AARTRASH
(22) R SEHRLIE 1 2R (1999 1. 21) SRR R BT ATEINT 2 8568

QDR EREY  BRUFI0 88017

IRENE ST e FERIOE 3 HI8H (198,58, 18)
AR ERE BXx (J P}
QDEEEEESY BERO-1TIHS

OEER SERIGHE S FISH (1998, 6. 18)
GDEGEREEY BEO®

FaEsE AE NS
FARLTRGRER AN 28568 1
ARTIRERERN

GOFEEN RH BA
ENRSTRABNR AT 28Xy B
R TR

GORRA 190088616
gl Xy %

G4 (BBOEE]  UFTLREN




&

Lo

o e
WYL

RV
]

ek

=

7

aef

haY
S

o
SR 2

6]

300

[¢

]
—:
o
-
oy
Sast
ek

0579



. TE R g
RS

P

AARRTE

ol

gernkd

&

s

{

+

Y

4
2
"

P
o

5

NG S

3
M
i
o

0580

o,

}

PN
A
e
IR

A

Erdae

NE

T

LN

LTl




s
=
=

Gy

D01

{

7

AT

N
Fo &l

fom

RS
HT kX

-

Ao
2

Zof Al

SR

P

- g
Rl

EXR

re
F L

¥ £

fo kS

fabi

B

FHRIEN

~i

0581



L

Eh 3

HPR

~

&

w3
A 3

‘d:

)

P4 4 0y ]

re
[ RS

[on34]

05682



g

p
i

.
e I

3,

PR R

x

&

e 2

fam
~
aat

RS}

¥
L

e

s
A

3

3

o
Faa)

SHT S

dow b2 S

(.

4

Wb

0583



g b
RN

[ERTAN

L

TR T

150

+
’

3
V.

a4

H

<
&

sﬁ}

o3

£y

¥

0584



o
“
e

13

o by

BNy

@

P
E

G}

ey

{

.y
] o]
=
s %t
52 145
SEL 1Y
; .

LT

=B

I

SAEB el TP

% F

FIHR

3]

0585



i#)

%
Y
jel
<

WAHGRB .3
/

srevsos WBHIORE - -~ HEHIO[N
e R ZORR e R E2OWE
¢ 108 200 cined 400 |00
AEFHrFAE 8

l%ﬂ?wﬁﬁﬁ&
B

ki

0586

200077058



(19) RAEHT (1 P) WA BBEEEH I, W (DRI SR
AFBA2000 — 106167
( P2000 — 10B16TA)
(ANREH TR d 118 (00,410

Bt bR Fi Forneb (399
HO 1M  2ize HeIM g/ A BHGZZ
4402 4faz B BHO2g
10/40 10740 z

FHEWR AW ARROES oL & 7 E

CHHEES SRR IO 278008 {TIIHERA  GOOBOOBHI3
CRERRASY
(22} tHR B SERRIOE 9 HIVH (1998, 9. 20) RS T RERAORTTH B8

FoRuE ¥ A
HEETRERAORITHZEIY =
FRREGLAR

FOFEHEE NBR L
HEBFABERLONITH2E83Y =
Zmmsnlasii

GAOHURA 1000892462
ML S8 W #M2#E

R

G [(ARONE] 8| M

LN
I S NP
A

1 f

v ;

g t

13 '

r‘, {

b H

|

: =‘

8 i - ;

1 EREDER 5 RERBER
2 E{EREK 8: RERRE
3 EERRRTF 1. ANEERT
FER TP

0587



s
;

P
&

§

[

3

}

300

{

‘:‘5 <

[ooao]

fes
P

[

b

o 5

i

Vo

5

3]

3

SRR

&&h

i
¥

0588



[234

BB

S
% e

&

{

4

o

i
S

1 ¢

i3

2y
3

3

Y
3

LRV

! f

k3
N

,t ,f
Fape) lohw

- i

-

o

RTIN.

o,
o3 7% E
e ; bt 5
- . s}
oo
s (SRR
o~ : =
= : B
- Fai =
z o &=
5 = R
£ & oW
Py s
- o SN
T B
' &
s fasry
e 5
%

z
rd e
Prap
==
moo
==
o o
o
N

Fa
S i

£
N
e

G001 4]

{

%o
VN

0589



s
=
=

-~

024

¥

[«

4 35vH ¥

i
KREML

Rk - R

4 25VRER

&
RERL

R

®E

&
L

16¥

4,

R

*E

BRa

XN

el

0590



g
%

A\v}f.\ﬁn.ﬂ.zﬂllﬂuill e ..........*

e

)

3

G

b1

T et |

i
g

B

R W o ¥

ST ATk

s
=

o

| ——————rbeessssset

EXE Dt

3

0591

: REGEWER
BIERRK
KERIRF

8§
§
7

%

EHZARE

EHERREK

ERRRET
3

1
i .

2
3
4

¥



18187

HEzO000 -

{6}

had
i

(3]

3R

};\lw.\&\\\ s
s

\

—

o
a.f:l.‘..!f,.f...:f...

sf\,ﬁHHuHHHHmkHH
.I-..!\ur)h\tn- \,\.\I\l\
;!1{.5«!!.1 .

e
. ™ ﬂ}zf/ z!./
R | i }

freal

(sl

HEE
S8

a

8
§

w5 ok

NEBRNY

3.4

HRER o)

0592



o=

5

AT g

o

ot

[

-

102 AJ03 AKOS ALOS CJo
-

R}
B

SHIZZ 8408 BBIZ {CO8 €012 (G20

5H029

F oS 24§

0593

8

I

e

oo,

_

L3

o I



Application/Control No. Applicant(s)/Patent Under
171699,555 Reexamination
. . Liu, Xiaojing
Notice of References Cifed S — A Un
MONIQUE M WILLS 1722 Page 1 of 1

U.S. PATENT DOCUMENTS

* Countzoggg‘fﬁ:gbf:sﬁg Code YYY\?-aI\t/IeM-DD Name CPC Classification US Classification
A
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* Coumgoggg‘;%:ryb‘g:zig Code YYY\?-aI\t/IeM—DD Country Name CPC Classification
N | JP-2016122628-A 2016-07-07 JP TAKANO Y YO2E 60/10
o
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u Takano, WOUND ELEMENT FOR NONAQUEOUS ELECTROLYTE SECONDARY BATTERY, AND NONAQUEOUS
ELECTROLYTE SECONDARY BATTERY, 07-2016, See the Abstract. (Year: 2016)
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in YYYY-MM-DD format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 11-2023) Notice of References Cited Part of Paper No. 20240920

0594




Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 171699555 Liu, Xiaojing
ONATORARID [

MONIQUE M WILLS 1722
CPC - Searched*
Symbol Date Examiner
HO1M 4/386 09/20/2024 IMW/
HO1M 2004/027 09/20/2024 IMW/
HO1M 10/0587 09/20/2024 IMW/
YO2E 60/10 09/20/2024 IMW/
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
DAV 09/20/2024 MW/
INVENTOR SEARCH ON DAV 09/20/2024 MW/
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

/MONIQUE M WILLS/
Examiner, Art Unit 1722

U.S. Patent and Trademark Office

Pagﬁ-}é@‘ 1

Part of Paper No.: 20240920




Raceipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

08/18/2023

17/689,555 ~ GAU: 1722

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17699555
Filing Date 2022-03-21
First Named Inventor | Xiaojing Liu

Art Unit

Examiner Name

Attorney Docket Number U 020968-8

U.S.PATENTS

Examiner
Initial*

Cite
No

Patent Number

Kind
Code!

Issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
o Cite No : Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear
1 20190207212 A1 2019-07-04 Caicai LI claims 1-20, figs 1-7
2 20190044124 A1 2019-02-07 K. Kawate
3 20180026298 A1 2018-01-25 K. Hasegawa et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant T5
Initial* No | Number3 Code2j Code?| Date P Passages or Relevant

Document .

Figures Appear
1 2000077055 JP A 2000-03-14 | NGK Insulators Ltd
EFS Web 2.1.18
0596

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.W/



Raceipt date: 08/18/2023 17/689,555 ~ GaU: 1722
Application Number 17699555
Filing Date 2022-03-21
INFORMATION DISCLOSURE First Named Inventor | Xiaojing Liu
STATEMENT BY APPLICANT | ———
( Not for submission under 37 CFR 1.99)
Examiner Name
Attorney Docket Number U 020968-8
2 2016018654 JP A 2016-02-01 Hitachi Ltd
3 2006032052 JP A 2006-02-02 Sony Corp
4 2012084412 JP A 2012-04-26 Panasonic Corp
5 2014225326 JP A 2014-12-04 Panasonic Corp
6 2000106167 JP A 2000-04-11 Mitsubishi Electric Corp
7 2019046592 JP A 2019-03-22 | GS Yuasa Corp
8 |111029527 CN A 2020-04-17 | Ningde Amperex
Technology Ltd
9 2017059402 JP A 2017-03-23 Toppan Inc
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS
. .. | Include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
Examiner| Cite o . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), K
Initials No . : .
publisher, city and/or country where published.
1 Extended European Search Report for EP Application No. 20933746.8, dated July 4, 2023 I:]

EFS Web 2.1.18

0597

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.W/



Raceipt date: 08/18/2023 17/689,555 ~ GaU: 1722
Application Number 17699555
Filing Date 2022-03-21
INFORMATION DISCLOSURE First Named Inventor | Xiaojing Liu
STATEMENT BY APPLICANT | ———
( Not for submission under 37 CFR 1.99)
Examiner Name
Attorney Docket Number U 020968-8
2 First Office Action of CA application No. 3,164,572, dated July 25, 2023 D
3 First Office Action of JP application No. 2022543155, dated Sept. 5, 2023
4 First Office Action of IN application No. 202227044389, dated December 12, 2022
5 Supplementary Search Report for CN Application No. 202010349336.4, dated March 30, 2023 []
If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature /MONIQUE M WILLS/ Date Considered 08/20/2024
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Inciude copy of this form with next communication to applicant.
" See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18

0598

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.W/



Recelipt date: 08/18/2023 17/68%9,555 -~ GAU: 1722
Application Number 17699555

Filing Date 2022-03-21

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Xiaojing Liu
Art Unit
Examiner Name

Attorney Docket Number U 020968-8

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[ | from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonabile inquiry, no item of information contained in the information disclosure statement was known to

[ 1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Shiming Wu/ Date (YYYY-MM-DD) | 2023-09-18
Name/Print Shiming Wu Registration Number 56885

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 08/18/2023 17/689,555 ~ GAU: 1722

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.

EFS Web 2.1.18 0600

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.W/



Receipt date: 03/21/2022 17/699 855 ~ GAU: 1722

Doc code: DS PTINSRO8R ((H-22)
. . . R Appeoved for use through 08242024, OMB 085100314

Doc description: information Disclosure Statement (ID8) Filed ©.5. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Papernwork Reduction Act of 1995, no persons are required to respond o a collzction of information unlass it contains & valid GMB conteot rumber,

Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.89)

First Named Inventor ‘ Xiaojing Liu

Art Unit |

Examiner Name ‘

Attorney Bocket Mumber ‘ U D20968-8

U.S.PATENTS
) . . ‘ .., | Pages Columns,Lines where
E;ﬁgmﬁm&r Cite Patent Number Kind Issue Date NE’T‘E of Patentee or Appiicant Reilevant Passages of Relevant
tnitial Mo Codet of cifed Document

Figures Appear

i you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS

Pages, Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Cite No Publication Kind |Publication Name of Patentee or Applicant
tnitial® Number Codet| Date of cited Document

i vou wish to add additional U.S. Published Application citation information please click the Add button.
FOREIGN PATENT DOCUMENTS

MName of Patentee or Pages,Columns.Lines

Examinear| Cite | Foreign Document Country Kind |Publication Apolicant of cited where Relevant Ts
tnitial” Mo | Number? Codeli Codet| Date PR ‘ Passages or Relevani
Document ;
Figures Appear

Contemporary Amperax

1 | 204808314 N U |eorsrras | iR AT para 4-98. figs 1-10

2 | 205828514 oN U [zo1e-12.21 | hingde Amparex
- ‘ Technology Lid

3 |208828573 N U 20161229 | Ningde Amperex

Technaology Lid
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor ‘Xiao}ing Liu
Art Unit |

Examiner Name ‘

Attorney Docket Number ‘ U 0203968-8

- , } Bongguan Poly New . .
4 207459051 CH U 2018-08-05 Energy Co Ltd para 2-14, fig 1
5 110753674 CN A 2020-02-04 Nexean Ltd para 16-166
— e Shenzhen Greende w
& 207303263 CN U 2018-05-01 Energy Group Co., Ltg. para 4-19
- Ningde Amperex
7 165336984 CN A 2018-02-147 Technology Lte
g 207802716 CN U 2018-07-10¢ | Shanghai BYD Co Lid X
Zhangzhou Huarui
9 110458730 N A 2018-11-15 Lithium New Energy B4
Technology Co
- Bongguan Menair Resinst
10 167834014 CH A 2018-03-23 Of Lithiumion Battery incu ]
Tianjin Zhongdian New claims 1-6, p. 3, ne 1 fo
11 1948580 CN A 2607-04-18 gf;&rgy Research Institute b. 7, fine 12, fig 1

i you wish to add additional Foreign Patent Document citation information please click the Add bulton
NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article {when appropriate}, title of the item
{book, magazine, jpurnal, serial, symposium, catalog, ele), date, pages(s), volume-issue number(s}, T2
publisher, city andfor coundry where published.

Examiner| Cite
initials” | No

1 1SR for infermnational Application PCT/CN2Z020/087515 issued 03 FEBRUARY 2021
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor ‘Xiao}ing Liu
Art Unit |

Examiner Name ‘

Attorney Docket Number ‘ U 0203968-8

2 Chinese First OA for counterpart application 202010349336 .4 dated January 8, 2021 []

3 Chinese SECOND OA for counterpart application 202010343336 .4 dated November 17, 2021 []

i you wish {0 add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE

Examiner Signature JMONIQUE M WILLS/ Date Caonsidered 09/20/2024

TEXAMINER: initial if reference considered, whether or not gitation is in conformance with MPEP 808. Draw line through a
citation if not in conformance and not considerad. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Docurments &t w S or MPEP Q01 04, 2 Enter office that issued the documant, by the hwodetier code (WIRQ

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the sedal number of the patent docurnent.
+ Kind of document by the sppropriate symbals as indicated on the document under WIPO Standard 5T.16 if possible. 5 Applicant is to place a check mark hare if|
English language transiation is attached
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor ‘ Xiagjing Liu

Art Unit |

Examiner Name ‘

Attorney Docket Number ‘ U 0203968-8

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s).

That each item of information cortained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in @ counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97{e}{1}.

CR

That no item of information contained in the information disclosure statement was cited in 2 communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[[] any individual designated in 37 CFR 1.58(c) more than three months prior fo the filing of the information disciosure
statement. See 37 CFR 1.97{e)}{2).

[[] See attached certification statement.
[[] The fee setforth in 37 CFR 1.17 {p) has been submitted herewith.

A certification statement is not submitled herewith.

SIGNATURE
A signature of the applicant or representalive is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d} for the
form of the signature.

Signature iShiming Wi/ Date (YYYY-MM-DD) 2822-03-21
Name/Print Shiming Wu Registration Number 58885

This collection of information is required by 37 CFR 1.87 and 1.98. The information is reguired o obiain or retain a benefit by the
public which is o file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to {ake 1 hour to complete, including gathering, preparing and submitting the compieted
application form fo the USPTO. Time will vary depending upon the individual case. Any commenis on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Dfficer, U.S.
Patent and Trademark Office, U.S. Bepartment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS 7O THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 03/21/2022 17/699 855 ~ GAU: 1722

Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant fo the requirementis of the Act, please be advised
that: {1} the general authority for the collection of this information is 35 U.5.C. 2{b){2); {2} furmnishing of the information solicited
is voluniary; and {3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is fo
process andior examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Tradematrk Office may not be able to process andior examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the folfowing routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of information Act
{6 U.5.C. 552) and the Privacy Act (5 11.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence o a
court, magistrate, or administrative fribunal, including disclosures to opposing counse! in the course of seitlement
negotiations.

3 A record in this system of records may be disclosed, as a routine use, 1o a Member of Congress submilting a
request involving an individual, to whom the record perlains, when the individual has reguested assistance from the
Member with respect to the subject matter of the record.

4, A record in this system of records may be disclosed, as a routine use, o a contracter of the Agency having need for
the information in order to perform a contract. Recipients of information shall be reguired to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 5582a{m}.

5 A record related fo an international Application fled under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {o the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, 1o another federal agency for purposes of
National Security review (35 U.5.C. 181} and for review pursuant to the Atomic Energy Act (42 U.S.C. 218{c}).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducied by GSA as part of that agency's responsibility fo
recommend improvements in records management practices and programs, under authority of 44 11.3.C. 2904 and
2806. Such disclosure shall be made in accordance with the GSA regulations governing inspection of racords for this
purpose, and any other relevant {i.e., GSA or Commaerce) directive. Such disclosure shall not be used to make
determinations about individuals.

g. A record from this system of records may be disclosed, as a routine use, to the public afier either publication of
the application pursuant to 35 U.S.C. 122{b) or issuance of a patent pursuant to 35 U.S.C. 151. Fursther, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, {o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

g. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or focal law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 297 "20190207212" OR (US-PGPUB; USPAT; |OR ON ON 2024/09/20
"20190044124" OR USOCR; FIT (AU, AP, 10:04 PM
"20180026298" OR AT, BE, BG, BR, BY,
"2000077055" OR CA, CH, CN, Cs, CU,
"2016018654" OR CZ, DD, DE, DK, EA,
"2012084412" OR EE, EP, ES, FI, FR, GB,
"2014225326" OR HR, HU, ID, IE, IL, IS,
"2000106167" OR IT, JP, KR, LT, LU, LV,
"201904692" OR MA, OA, RU, SU, WO,
"111029527" OR MC, MD, MY, NL, NO,
"204809314" OR NZ, PH, PL, PT, RO,
"205828514" OR RS, SE, SG, SI, SK,
"205828873" OR TH, TN, TR, TW, UA,
"207459081" OR VN); FPRS; EPO;
"110753674" OR JPO; DERWENT;
"207303263" OR IBM_TDB)
"105336984" OR
"207602716" OR
"110459730" OR
"107834014" OR
"1949580"
L2 461486 ((anode OR "negative |(US-PGPUB; USPAT; |OR ON ON 2024/09/20
electrode") SAME USOCR; FIT (AU, AP, 11:14 PM
("current collector")) AT, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L3 46954 2 AND ((anode OR (US-PGPUB; USPAT; |OR ON ON 2024/09/20
"negative electrode") USOCR; FIT (AU, AP, 11:15 PM
SAME (length AND AT, BE, BG, BR, BY,
width)) CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
09/21/2024 04:02:53 PM Page 1 of 12
Workspace: 17699555 0606 MW




L4

L5

L6

L7

22994

5146

11564

11564

3 AND (("current
collector") SAME
(length AND width))

4 AND ((distance OR
space OR positon OR
positining OR
positioned) SAME
(length AND width))

5 AND ((tab) SAME
(Iength AND width))

6 AND ((tab) SAME
(length))

IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/09/20
11:16 PM

2024/09/20
11:17 PM

2024/09/20
11:23 PM

2024/09/20
11:23 PM

09/21/2024 04:02:53 PM
Workspace: 17699555
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L8

L9

L10

76868

39240

11699

2 AND ((anode OR
"negative electrode")
SAME (length))

8 AND (("current
collector") SAME
(length))

9 AND ((distance OR
space OR positon OR
positining OR
positioned) SAME
(length))

IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/09/20
11:36 PM

2024/09/20
11:36 PM

2024/09/20
11:40 PM

09/21/2024 04:02:53 PM
Workspace: 17699555
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L11

L12

L13

L14

2978

2857

1000

891

10 AND ((tab) SAME
(length))

11 AND ((anode OR
"negative electrode")
SAME (tab))

12 AND ((anode OR
"negative electrode")
SAME (silicon OR
silica))

13 AND ((anode OR
"negative electrode")
SAME (thick OR
thickness))

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/09/20
11:40 PM

2024/09/20
11:40 PM

2024/09/20
11:41 PM

2024/09/21
12:02 AM

09/21/2024 04:02:53 PM
Workspace: 17699555
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L15

L16

L17

L18

3290247

345542

65874

146481

HO1M$.cpc,ipc,ipcr.

15 AND ((anode OR
"negative electrode")
SAME ("current
collector"))

"19" AND ((anode OR
"negative electrode")
SAME (length AND
width))

16AND ((anode OR

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/09/21
12:07 AM

2024/09/21
12:07 AM

2024/09/21
12:07 AM

2024/09/21

09/21/2024 04:02:53 PM
Workspace: 17699555
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L19

L20

L21

32904

55864

12014

"negative electrode")
SAME (length AND
width))

16 AND ((anode OR
"negative electrode")
SAME (length AND
width))

16 AND ((anode OR
"negative electrode")
SAME (length))

17 AND (("current
collector") SAME
(length))

USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

ON

ON

ON

ON

ON

ON

12:07 AM

2024/09/21
12:07 AM

2024/09/21
12:08 AM

2024/09/21
12:08 AM

09/21/2024 04:02:53 PM
Workspace: 17699555
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L22

L23

L24

L25

22201

14565

44894

11916

18 AND ((anode OR
"negative electrode")
SAME (tab))

19 AND ((anode OR
"negative electrode")
SAME (silicon OR
silica))

20 AND ((anode OR
"negative electrode")
SAME (thick OR
thickness))

24 AND ((distance OR
space OR positon OR

PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/09/21
12:09 AM

2024/09/21
12:09 AM

2024/09/21
12:09 AM

2024/09/21
12:10 AM

09/21/2024 04:02:53 PM
Workspace: 17699555
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L26

L27

L28

2546

994

262

positining OR
positioned) SAME
(length))

25 AND ((tab) SAME
(length))

26 AND ((anode OR
"negative electrode")
SAME (silicon OR
silica))

27 NOT 13

AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/09/21
12:10 AM

2024/09/21
12:11 AM

2024/09/21
12:11 AM

09/21/2024 04:02:53 PM
Workspace: 17699555
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L29 7379632

L30 399496

L31 43485

L32 69912

YO02ES$.cpc,ipc,ipcr.

29 AND ((anode OR
"negative electrode")
SAME ("current
collector"))

30 AND ((anode OR
"negative electrode")
SAME (length AND
width))

30 AND ((anode OR
"negative electrode")
SAME (length))

8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/09/21
12:14 AM

2024/09/21
12:14 AM

2024/09/21
12:15 AM

2024/09/21
12:15 AM

09/21/2024 04:02:53 PM
Workspace: 17699555
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32 AND (("current
collector") SAME
(length))

33 AND ((anode OR
"negative electrode")
SAME (tab))

34 AND ((anode OR
"negative electrode")
SAME (silicon OR
silica))

CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/09/21
12:15 AM

2024/09/21
12:15 AM

2024/09/21
12:16 AM

L33 35735

L34 10979

L35 4373
09/21/2024 04:02:53 PM

Workspace: 17699555
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L36

L37

L38

L39

3971

1415

816

816

35 AND ((anode OR
"negative electrode")
SAME (thick OR
thickness))

36 AND ((distance OR
space OR positon OR
positining OR
positioned) SAME
(length))

37 AND ((tab) SAME
(length))

38 AND ((anode OR
"negative electrode")
SAME (silicon OR
silica))

TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,

CA, CH, CN, CS, CU,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/09/21
12:16 AM

2024/09/21
12:17 AM

2024/09/21
12:17 AM

2024/09/21
12:17 AM

09/21/2024 04:02:53 PM
Workspace: 17699555
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L40 816

39 AND ((anode OR
"negative electrode")
SAME ("current
collector"))

CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/09/21
04:02 PM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

09/21/2024 04:02:53 PM
Workspace: 17699555
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(19) HFEEFH¥T (JP)

TR S I N ()

J P 2016-122628 A 2016.7.7

(L) w53 B AP S
15BA2016-122628
(P2016-1226284)
43 £ME PRBETATE (2016.7.7)

(51) Int.Cl. F1 F—=7I2—F (&%)
HO1M 4/13 {2010.01) HO1M 4/13 5HO11
HO 1M 1070587 (2010.01) HO1M 10/0587 5H0O29
HOIM 2/26 {2006, 01) HO1M  2/2% A S5HO43
HO 1M 2/02 {2006, 01) HO1M  2/02 K SHO50
EEFHK RER BREOE T OL (£16 H)
RCLLEES $REE2014-263360 (P2014-263360) | (71) HEEA 590002817
(22) BER SER264E12H 250 (2014, 12.25) ZEI AT+ TAHAER
SAMSUNG SDI Co. , LT
D.
FAEREFEERECHTHREXEMRE 150
-20
150-20 Gongse—ro, Gi
heung—-—gu, Yongin—si,
Gveonggi-—-do, 446-—-9
02 Republic of Kore
a
(74 {LFE A 110000981
T4 = T —EERESFRETEA
BREICHR
(54) [P0 E#H] FRERE _RENAEEFFRUERKERE_REH
(57) [E4)] !
[FRE)] E@ETOEEELI—[CcL. DWTIE 3 2 @ %o '
KEBE XENORREINGIT 2 T &ATEELR, FTiR
P ORRENIEKERE XS HREOEFRUIEK P w
BRE KB ERNT 5, ® ==
[FFRFER] LRCRREERRT BcHIC. NEHDH S T
BAlC&NE, $RETHRE, BREBKICRITSNL A T A |

KEITE FHREBRICRITONENERE. EY

HEAICRERITSNItIDRERE, EHA. tIDREE

& EEYTCHET BUECHEMENS I EERHE

93, KERE_XEBRELNRFMERZNS.
[EIRE] &1
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(2) JP 2016-122628 A 2016.7.7

(BRHEXOEH]

[ERIE1 ]

TFREERK &,

P REERCHTONLEESY T &,

T REERCEKRTIONLENER &

R EWEBRACERTIONEIDORERE, ZHA.

Rt REPE. st EEY T CHAITINECHEBEENDI S EE2REHMET S, K
ERE_XELREDE T,

[FXRIE2]

RO REBOBEE. AILEEITOBENLETHZEEZHMET S, BEXRE1TH
QFKERBE_XRELAEDEF,

[ERIE 3]

FImtIDREBOBBIE, AILEEITOBEIVDREVWTEEZRFEMET S, FRE2EH
ODFKEBE_RXRELAELDETF.

[ERIE4 ]

MR EEYTORSEHTBUNIOREHORETOEN, BMIZEESITORS LIV MET T
EERFHBET D, BRKE1 ~30FANhMBCEHEOFKERE_RELAELEF.
[FRIES ]

R EEY T EBEEY T L, BEBEEY T LETEME L.

RO REMBEE. AL EMEZTYTICHEAITZUEL, FICEBESYJICHEAT S
MEBEEDELZCEMEINBZCEZRHET S, FRET~-40ANNT1IEICTHDOIEKE
BME_XEHLBREREF.

[FXRIE6 ]

FXRET ~50ANNM T BICEHOEKRERE_AELRAELRFEBRADICLERH
95 EFRKEBE_XEib.

[FXRIE7]

HNEMASEZR—FTHBICLEZHEMBET D, BRIECEHOFEKERE_RE .,

[ EBBOFMEEERNRA]

[F#nE]

[o00 1]

AFEBIX, EKEBRE_ARELREONETRUVEKERBE _XEHBICET 3,
[BExH]

[000 2]

FE, NEAIFSHEE[FOEHELICHEVWZRELoEEEL., N, s IRNF-FE
EAKHENTILNB, FIC,. UFODLSLAF (1lithium ion)ZREHNGBEED
ERERBEFRAVKCEKRKERE _KXEHLIEBLEFTE#S< TR ENTE. BT RILF -
(energy )BEANTELIEIPSHAAABABALCTODNTLIS, RTEHIEM
ES=TXR=—F(Laminate)ZHRAL., ZTOFICELDEZFRUVERRKREWNHML IEK
EREE_XRENE. cAEBEIRIF-FEFABVVNCENLSEFEENTILIZ, T, EOE
FlI., MBELATOIRETCTERINS,

[0003]

9. EWM., 2NL—-%9, RUBHBEIEXAEEI S CLT. EMEREGKEERT B, £
LT, EBEEKEELQDT R, ZLT, BOEIShhEEEBEBEEXKE I L AT B3 &ET,. &0
ETEERT S,

[ %17 &% % Xk ]

[ 5 8F >k ]

[000 4]

(45 m 1) B 2003- 157888804k
[ X2 ¥B2006- 164956E52%HK
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(3) JP 2016-122628 A 2016.7.7

[(HEX®M31KBM2012- 17438750

[EBOHME]
(EBEIFrMBRALEIDET HHRE]
[0005]

ETHAT, EHEFERBMIDERBICIE. EFEYTHRTENZ., EEYTE. EBO
ETxAALCEHELEBERELR> TS, D, BEEEFOOE, EEYITAERS
NEE2T. WOBRIVEESEIYTOESHEITELLLS., LEN2T., ZREFOE
SRR -ICRD, —F. FXEBE_REHE. AHREITZLBEBOERNHEICX S
AN ERRZEFICMHLB, ZLT. TREZBZEVRI L, COELDBRANPEQMREFICHE
NDERLMDHLBD., LT, LRALELSIKC, EBEFOEESREAY—RLYH. EERFRHIC
BANARE—C#NEd, BEERMILCIE, EEYTITRUVZOABECKEAEII I BMNE, O
., EEYTORAB LCEEISEMABEBELYLTVENWSHEENG . EBAEREL
BE. ERRTOE#NBERT S, §A4DE, EWNIERT 5. . EHIERLE
BE. EBEICEBEAIrEL., UFIDIAAMFTYDRALA-ILEBHIFIEEEN3DOT, Y140
IWEENMETT 3,

[0006]

TOEDIC. RROFKERE_XREHICSEWNWTIR, EEFTICLDIETDOAE—CRE
BUTEKXKEBE_RENWIERL, YAV EBENABETIBZELVSEENS >, O
R, dEMASTR=-PTAINALERBZIBECEKICEE TS >, Thbhs, %K
MIPIEEHROEELEAZIZE. I EVIELNRTOERESIBEENMADICENTES, —
A, SEx—=—FrFJ7q4)VALld, TBREOEICERTEENMNNSLNOT, EOZFOETEE
ARV, —FA., BOXHE 1 ~3F, csREFICAITIREMZERIBDN. Chd5OHEN
Tld., LECHAEEAMLSBRAIT B ENTELRND L,

[0007]

FCT. AEBPFX. LEMECEHFTLHAEINEEDOTHD. AEHOEBEMETZEIS
I, BEOEFOEETELIUY—ICL, DWVWTIE, EXKEBE_RXELOEERZNF T3
ENTELS, FEMODURSNEEKRKEBRBE _RAELHEONEFRUVEKRKEBE - RE i
ERMI D ECH B,

[REZBRIDOOFE]

[00038]

ITRBFEERERITZIEDIC. sHBOHIBRACEINIEL, FHREER L, TFREERKIC
BTN EEYTE, BREERICETOINEEVER L., EFPEERICEHTSNEL
DREE, Z2HA, MOREHEF, EEY T CHBEATIMNEICHEBR SN LERE-EE
T3, EXKEBRE_RXEHLAELERFIEHREINSB,

[00009]

COBRARCINE, tTUREHBIAESEYTOESERIN (EBR) 95 ENTEZDT
EQEFOESTELNBA-—RLCTRZCENTES, LEN>T., COERMEFEIEKER
BZREHNICAWSC LT, FXKEBE_REHWDOHERENHNIBZENTE S,
[0o010]

ST, UMDREBOBRIE. EEYTOBRBULETH>THE L L.

[oo011]

COBAlCENE. TODREHIZ., EEYFTOEETHELIDBEICRIRTZENTES
e SO, IRFOESTELIDVBE—CTBRIENTES, LEN>T, TOEORERFE
EKREBEZRENRICANBCET, EXKERE_REHLORRZEZNFI TR ENTES
[o012]

T, MDREBOBBRE. EEYTOBELDXRELTE &L,

[o013]

ZO8ACLhE, tTOREHII, EEFTOETELIDORELCRINTBENTE S
e CDREH. BRTFTOETELIIVBE—ICTBRIIENTES., LEN>T. TOELOETE
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EKREBEZREHRICANSDCET, EXERE_REHLOBRENFI I ENTES

[0014]

T, EEFTOESENDRELORETDEN. EEFYTOESTLDNETLLTELN
[0015]

ZoO8ACLhE, tTOREHII, EEFTOETELIDORELCRINTBZENTES
o DY, BETOEESELIIY—ICTZENTES, LENA>T., COERETE
EKREBEZRENRICANBCET, EXKERE_REHLORRZEZNFI TR ENTES
[0016]

. FEY 7. EBEEY &, BEBMEEY T LTEBHREN. TOREME. EMB
EBY7CHBATRMEELE, EBMEEYTICHBATHIMNELDOELZICEREINTE LU,
[o017]

COBRICENE, MOVREHBI. EBEEYTTOESRUVEBEEY JTOEETERIX
TBRILENTES, CORH, AEFOEETELIVH—ICTBZCENTED, LIzh>T
. COENMEFEFEKEBE _XREHICANNBC LT, FKEBE _REBLOHEREEIMNG
TBHEENTE D,

[0o0 18]

AEBOMODBRAICLINIE, FEENRETFTERBADCLERBET D, EKEBEIR
BN 3,

[0o019)]

COBRARCEINIE, EXEBE_REHROFRENFH I B LENTE B,

[0020]

T, AEMBZEZR—-FTH>TELL,

[002 1]

COBHACIDIEKERE_REBTIR. FEMISTEZR—-FER>TULB., ULAML.
COBRICLPFEXREBE _XRXELE. LRBEONRXRFERAD, LEN>T., hEMLS
ER—FTHODTEEKEBE_XRELOERNAMB =N 3,

[EBEOMR]

[0022)]

MERBUEESECAEBICENIE., HIDREBHIAEEYTOETZEZRIN (BEHR) T3
CENTEDDT, EMEFOEESEIDH LT BENTES, LIEMN>T, TDE
ERXRFZEXKEBEZAREBCAVLBZI LT, EXKEBE-_XRELOERZNFANT B &
nNTEB,

([(REoBEMEiE]

[0023)]

(B ] ZBPOERBEEICERIELOEZEFOMBBRERITIENERTSH %,
[K2]) (a ) @XEHEECEIEMOMBBENERITHRTH S, (b))
CHD>EBMOHBMMBEMERIGNHEHRTSH 3.

(B3] EMOERGAERIHBERTSH 5.

[RBEERT DO OFE
[002 4]

LTERTEEESBLANS, ZEBOHFELEROMEICOVWTHMAICHBET S,
RS, RPEHEERVEAICSVT, EENICR—OEEBREEIZIERESRICDOVTIX
EA—OFEENTBREICLDERHBEEK T S,

[0025)]

<1 . EBRXRTFOEMN>

RIE, BT EUVE2ICEDVWT, ZEZERBHEECHERBIUFIAAFT Y REH 1 OBRIC
DWVWTHNBEHTS. VUFOLAAY_REHM1E. RERKOEREF1 as, EKEERLEE

al
Ui
&
H
iR
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WE, DEHMEEBRAB, B8, ZEBEEIVFIDAAATA Y _REBUIOEKRERE R
EHMICEERTETHDICEIZTEBEBIATH D,

[0026]

EOEF 1 ald,. RKEB2 0, BRENXL—-930, FREM10. RUFKRENL
— 930N CDIETHEESCh ERBEGRERFABICERL. BR1TREFTHARLTIL R
LD TH B,

[o02 7]

(T REBDER )

H1RUE2 (a)lCRT L&D, BRIEE10 (LT, BICTIEH10, &EEMT 3
Y. EBEER11E, EBESHR1 1 OEEBCHERESNEZEBEYERE 1 2 &, EB
EVEREI 2ALCEMINEDRESH12a, 12bs&, EBMEEY T 13 LE5HZ3
[00238]

EWMEEKR1 113, BERTHNIFTLEOLD>BBEBOTERLS., BIAIE., ZILZTZD L4,
ATFTVVLAME, RUZYy TN AVYFRAETERINS, EEEEMR 1 1I1C12. EBMESZTS
130 EREN B,

[0029]

EWMEFWMERE 1213, PAEKEEEMEVEEZSH, BER L, FEHAEESSICEA
TUWTEHEL, EBEVER. VFILAA AV ETENICRBERUBE T &R
METHNERBCREENT. BAEFE. /XN EBYUFIL(LCO)Y., ZyTIBUF
DA, Ty aANNLEBUFIALA, Zu SO ETIVEZOLABUFIA (UT,
"NCA, &EMTBEEEHD. ). Zvr)aNNWEIVYAVBUYUFIALA(CUT, ™N
CM,L, &EFTBEEEHD. ). XVAVRBRUFOL, UJEBHBUFODA, RELZv T
. RE, BAUHS, BUNXNFIYOASENETFTENRZ, ChOoOEMEWMEIL, B
TAHAWLNTE XL, 2EBUENMAMASNTE LU,

[0030]

FWEMEIR. FRCETEEBEVNEOAOSS., Blc, ERERUBEEFTITDE
BREEBUELYOVFILIETHZIENTFFELL, COLDHERESENBEEEZETT B
BEERALMOUFOLAEBEELTR, AKX, Li, . ,_ ,_ ,Ni,  Co, Al,O
, (NCADYZERRLiI, _,_,_,Ni ,Co,Mn, 0, (NCM) (0<x<1
C0<y <1, 0<z<1l, MDO2X+y+2<1)TEREINBITZOEBETERLYOD
UDFILIENEFTENS,

[0o03 1]

BEAZ AAE Sy FIz ISy (Ketjenblack), ZFEFL YISy
Y (acetylene black)EDOH-—RYyISvs, RAEH., ANSEEWSET
HB3N, EBMOEEHEEZT O3 EH0EOTHENIIBICHBINEL,

[0032]

ZEHI. EMEVERLIEZHES IS EHIC, EBMEAVELEBEEREEZLES T 3,
ZEBHORBERIBCREENT., BRROVFOVDAAFT Y _REBWOEREYEBICERE
NEEBBEATHNEEDELDBREQCOTH>TEFERATES. AIZERU v EZUFT Y
(polyvinylidene fluoride), ZJYy#EZUFY (VDF)-
ANFHT))NAO0TAELY (HFPHYHRSESK, JytE-UFYy- =2 )40 )

I—-FJ)(par fluorovinyl ether )HRESH®H., JyvitE-ZUFY
-FhkS7WAFOTFLY (tetrafluoroethylene)#®EF&EK, T v
eEZVUFY- FUINAOIFLY (trifluoroethylene)®ZESK
IFlLyFOELyY I (ethylene-propylene-diene)=
THESRKR., AFLY TSIV IVyIL(Styrene-butadiene rubb
er). ZoyVyOZrUNTHYIYOdLA(acrylonitrile-butadi
ene rubber), JyviEdA(fluororubber)., RUBBEZI (
polyvinyl acetate)., RUAF)IAFZSUL—-—F(polymeth
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ylmethacrylate), RUIFLY (polyethylene), — k0O
Z)O—X(cellulose nitrate)ETHhaN., EBEYWERVEEZA
EFEMEERELECHEESEHBZIENATESZEOTHNIE. BICHRSNAL,

[0033)]

FTHEMEEB 1 20FAES (EBMEER T 1 OREOELCHER SN S EBEYERE
12056, —AOEBOES)IF. EEY T 1 3ODESUNLETHBICENFELL, £
ST 130EETLEBRA—THBITENEBICHELLY,

[003 4]

tMODREMW1 2a. 12bF. EMEVERET1 2ACEITENS, TDREW1 2 a i
EENEFI aRFTEBEEY 71 3 AT dMUEBICHRITLONS, TADE, EBEE
Y7130 AAOFRLERBI, POEBMEEY T I 30OETHAAICHUVBIEEKEES LK
BE. COEHII. tTIREHM12 aRmZEzED. FELE., COEHKIT. tTOREI
2a0BEFBEADOHFLEERSDS,

[0035]

MOREHL1 2 aQFRSIE. EMEEYT13OESC—HTBI3ENTFEULL., &5
., IDREHF1 2 aDFIE, EBMEEY T 1 3DBEBUNETHEBZCENFELL, Zh b
OEUENBLEEINZIBEC. EBMEEY T 1 30ESELTHIREHL12alck>»TH
R (ER) TEB, cNiCE), BEEEF1 a0 > 5, EBEEY T 1 3NRITENBZI
SE, TORALOBREOESTEL NI —ICTRIENTE S,

[0036]

IHIC, IDREH12 a0, EMEET T 130RBLVDASVNCTENBICTFEL
L, CTOEE. EEEF1 aRTEMEESY T 1 3 LMIREH12a0BTHUETH
MEULREBZEETE, TVREH12ald, TOLSBHUEITNEETRNITZIENTES
. ThbhbE, JUREH12ald, EHET1 aATEBEEY T 1 3 ENDREIH1 2
ACDRETHNEINAELEUEBETE. EBEEY T 130ETERINIZICLENTES
[0o03 7]

BHE,UMVRELB12 aDFREF. EMEEYT130ESEXDMELTELL, TO
BE. EBMEEI T 130ESTENIRERHLT12 a0FETOEN. EBMEEYT130E
ELDMAEVNCTENFELL., COHBE. EBMEEYT130EEOS5, tIDREH
2aDFRIAEFAMORESH I 2 alcE>»THRIR(ER) s, £, I REEE
2 aMEIX. EMEEYT13O0BBEIDNELLTELL., COBE. EMEEYT T 130
SB5.MVREB12aCLWATHIHEPOERELEITFATIRERT 2 alck> THRIIR (H
mryans,

[003 8]

MOREHL1 2blE, ERAXF1 aRTEBEEY 23 ICHATZIMEICEHITENS
. ThAhE, BAMEESY T 230BFAOFLEBY, NDEBEESY 23 0EETHA
CHUPERZESIVELES., COEBKF. IVREBHB12bARNEES, HFELLEF., €O
BHEE, MMOREH12bD0EABORLEEDS,

[0039)]

MODREL1I 2bOFRSIE, EMEEYT23DESC—HIBIENFELL, &5
. tTDREFH1 2 adDiEIZ. EMEEY T 230EBMUNETHEZICENTFELL, Ch b
ODEENIBRLEINZIBEIC, EMESTIT230ETEZ2TCHIREE1 2bICX2 TR
N (HR) TES, 5, EOEF1a0>d>E, EBEEIT 23 NEFE5h3H;H &
EFORBOBREODETELNBE —ICTBRIENTES,

[0040)]

ES5IC. MDREL12bOEIZI. EMEEY T2 3Q0BBLIDREVNCENMFICHEL
VW, COEBE. EOEF1 aNTEBEEY 23 LDREH12bEOETHUETN
MEULEEBEETE. TDREHL1 2013, TOLH>BMETHhEETRINTZIENTES
s THADLE IDREEL1 2blF. EMXRF1 a A TEMEETET 23 EDREZ 2
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b EDETHMEThAELELUEBETE, EBEEY ST 230ETERINIZICLENTES

[004 1]

BB, tMDXREEHLI1 20 OFREIE. BBEEFY T 230 LD MAESLLTELELN, TO
BE. BBESEIT230FRSTELYDOREHLI2bDREOEN, EBMEEIT230E
ELDNENCTERNFFEFLL, COBE. BBEEYIT230EEOS5, tHDREEH 1
2bOFRENFLITIAIDORELT1I 2 blCE> TR (BAH/)ESNB., T, TOREER
2bDIEIRX, BBMEEY S 230RID/NELLTEELEN, CTOEBEE. BEMEEYTST23 0
S5, IDREF12bICHAIZBROEETLEFTAIOREEHLT 2blck> THRIX (
MorEnsd,

[0042]

Ffe. B2 (a)TH. JOREEHL12a,. 12bRUVEMEESY T 1 3ZEMEER
1TTORUEARLETENS. CHEZFUWICERDIEICHRITTERVWCERIELEZIATH S
o T, IVREEH12a, 12bid, BB20CHITTERVWCEIIEBEZIATH 3,
Fr. 1T, tTOREE1 2a, 12b(E, ERETF1 aOEHNAIAICERENT
Wad, 9abhs, fTOREEL1 2a, 12blF, EMETEYT13, BEMEESY T2 3 [C
FETBMBICHEITOINZ, LALANS, TDRESL12a. 12bOBREBEMERICOD
HUEBEBICROBNAZL, TRADE, tIDREEE 1 2a, 12biz. FMEEY 13, amE
BEYT23CHATRIMNE(THLE, CNODEEYTOBRABORTLEED, DB
BET1 aPETHEARLCETREKNRETZIUNE) CHEFLENNIERV, £, IR
EF12a, 12biF,. B1IERTLDIIC, HOBIAEBEESY S 13, EBEEY T2
3lc@mT B EMNMTELL,

[0043]

EMEEY T 13, FIATERESK 1 1 EAKOHNTENSNS, EBEES
13 EM10DREETAEAOERWICAEREINS., EANICE. EM1 0DRESARD
SWICIE, EBEVEEB 1 2/ ARSI N TULWEVLWRERSIPATEHEINE, COFREHIBIC
FBMEEY T 13T END, £, EBMEEYT 132, EREF1 aORARBS
CEBEx=h3,

[0044]

Em1 0. BIAE. WFOARAFLCEIDVEREINS, 928HE5. EMEVEE1 2 0O#
HEBRBEERLTIKCABEIEZICLTEBSEHRAS U -2 L., COEBREH RS
U—%ZIMEERXR11LECEITTZ. Chick), ETENAER NS, CCT. Em&§
BAZU—-3, EBMEEFXR 1T 1 ORIAFEADEHBICEIEALAL, TANHE, EMEZHK
1T 1T OREFHOXRBICRERSZHRA TS, £, EBERHZRFU—I1F. HDREH 1
2a. 12blCEREILAV, A8, tIDREZHE12a, 12bICEEBEEFHAZ) —%&
ZETUTERUVLN, hOBRIDEETIBNAEBEL LS, DUWT, BEIEEHZRI B, DL
T.EZRUEEBEIEBE#EMEER1 1 &EEICREET D, Z0O%. EBESK110OKRE
HHICEMEEY 1 352BFET 3., chick), Em1 0 ERINB,

[0045]

(EBRUVEBBEEY JOEMN)

H1RERUE2 (b)IRRT&EDIC, BIREEW20 (UT, BICTEHM20 ., &EMT 3
Yid, BBEERKR 21 &, EBMEER2 1 O@ALCTKHRINEEREYERE?2 2&. &1
EEYT23¢LLEZD,

[0046]

EMEEFR2 113, BEARATHENEEDOLS2BEDOTERLS., AAIRF. 8. XFTVL A
W, ROy T IAVvEHRETERE NS,

[004 7]

EMEMEEB2 2. UFIALAAFT Y Z_REN1OEBEVERELTERAEINDED
THhiE, E0L5BEO0TH>TEL, AL, BEBEFYVERE2 23. aEEVEZE
BH. BERESISLCEATULWTE L., BEEBEVEII. AT, RBEVWE (AEEHS
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CRREBEB, NEEHELEXAREHEOREY. \EEHEHBELLRAESLE )., 715

(Si)BEULLKRFAZXZ(SN)ELKERZNODOBEYOMUNFEEREVELEDEESY
MR BELCRBAXOMBF. TAE25EULRAXEZERAM B ELEEE. BLUL I
4 Ti; 0, ,FORUKFIV(TiIO, )RNLEVEEFERI B ENTES., B8,
TAIEOBUMWIZ. Si0, (0Ex$2)TREINB, T, EWMEYWEELLTIF.,
hoofhlc, BIAXEBUFUDLERFEFR IR LN TESR, T, EMEYWEE2 2
OETRIHBLCHRBENT, UFIAMAY_RELOEABEIVERBIEITDIEETHNIL
KW, Flc, EBEVMEE22ELTEBUVFIVLEANSBE. BBESKR2 1 CEB
DFoLanEEERhhERL,

[00438]

BMEESYS23 ., FIZACERESZTR2 1 EAEOMBTEREING, BBEETY T
232, BB2 0OREEHFEAOEKICEESIND., EFNICIE. B2 00EEHE D%
WICIE, BEMEYVEE 2 2HAEMENTULWRVWRERBATER ENS, COXREHIICE
BMEEYT 23N/ TE5N3, £, BBEEYT23 3. BEEF1 aORAABAIC
EBEESh3.,

[0049]

BiE201x. BAIAIE. MTFTOFZFICLVMEREZNS, £7. BBEVESLIUVEERZ
FREQESTRELEEDE, ERBE (AIAIEN- AFJ)- 2- EOQOVEY)ICI#HE
B3 ELTEBERASU-—2FEMT 3. RKIc, aBEFHASU-—ZEBMESEHK2 1 LI
R (AIAEET)93CcE&ET. BIBEMEM T P. < T. EBMEAXRZU —F. &8
EER 21 OEIABOXRBICIERLAL, Thahs, EBEER2 1 ORTABD%
MICKEBHRBLEENT 2, DLWT. BIBEHERIT D, DLWT,. RBULELEBETEZEBSE
ER21&EEEICEET S, 20%. EMEER2 1 OXREHRFICEBESZTY T2 3585
Y3, Chick), BmB2 0 N EREN B,

[0050]

(ENXL—-90BMK)

LN L—9301F. BCHBENT, UFoLASAMF Y _REBOEENNL -9 LTER
ENd 3EOTHhIE, EOLDBEDOTH>TELL, EIAL—-4930&0LTIE, EhiE
SEMEMEERTEAEELPRAASEZ,. BEMH3 VVEHATICENFE LY, 20
L—4%930@Bmd3EEBELTR. AAAERUVIFLY(polyethylene)
S ARUTJOELY (polypropylene)EFBCRRENBRUFLT 1 )
lyolefin)&a#i. RUITIFLYFTLISL—-k(Polyethyle
terephthalate)  RUIFLYFLIHL—=F(polybuty
e terephthalate)ZFIcKETENBIRUIXFTI (Polyest
Z¥AE. PYDF, 29y EZVUFY (VDF)Y)-AFH27)A070EELY (H
HEFK. yitEeZuUFy- =) FO=Z )T —-F)b(par fluor
her)HREE&HK., 7yt EZUTFTY-FESTIAO0IFLY (tet

ethylene)HREEK, JyHE-ZUFY- U FOIFLY

oroethylene)#EEHK, ZvltEZUFY- Z)bF0ITF L

oethylene)HESHK, JyEZUTFY-AFHI)LFO7E
fluoroacetone)HEEHK, JyhEZUFY- IFL U (
e
e

O M ®® = 3 ~ 35
< U - ® d T

I TN

h
e
\%
7
t
r o

lu

or

X a

ene )HESMH., JyvktEE-ZUFy- JOLY (propylene)#
vitEZUFy- U FOTOELY (trifluoro propy
HEGEK, Ty UFYy-F 3 7)A0TF LY (tetrafluo
lene)- A )F070L>Y (hexafluoropropy
ESK, JvkEZUFY-IFL v (ethylene)-FrSI)ILF
t

etrafluoroethylene) 3EEhEEEITIENTE

[005 1]
Ffe. ENXL—9300EAEILCIE. BEENEREINZEIPTELL, BEEE. &
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EmEtzNL -3 0L0BEEHZELIER3EDTHD., BHERELO>TLNS, BE
Biz. EKEBE_REHICERESNZIEOTHNEECHEIAAL., BEEEEBRT
BEFETLLWHEBELTE., RUJYUEZUFY (PVDF)ROIJVYERBEBENAEITEN
2., cOLDBITvEBEELTIZ. AIE, PYVDFOf, ZJvyftEZUF>Y (VDF
) EMOBEER (AFHINAO7ALLY (HFP)E)ELEOHEEGRENETLENS

[005 2]

JVERBEBEESUOEERER. AIXIEUTOE1OREZELEF 20/ FICKD L
- 93 00KAICHEHREE=NS,

[0053]

EF1OAZETIE,. NMP (N- XFJEQURY), YAFITERRZIR, 7R
(acetone)ZENERBEPICTIVERBERRBESERZETAFU—(slur
ry)Z=Ff8e%, LT, CTOAZU—%LLNXL—-—4930CETE. K. A% /)=,
FUZOELYS Y I- I E0EEREERVWTIVERBEEESBEIEZIETT vEaES
EZZIBLSEELBEEEEZNN T, BE20HETIE. 29vEHEBEZIAFIA-RR
-k, FOELYA—-RIR=—F, IFLYH-REA-+EE2FHEITIMBERRIPICE
MMEsHB3TETMBRRASTU—Z2FE-TSZ, ZLT. TOMBRSZU—ZFEL -3 0IC
ETIBETEIBERMT 3, LT, ETEERANITBCET. JvEREZS I
(EBETEBRALESIEE) CERBRIE3, TA4hE, EEEEMERT 3,

[005 4]

COESBEEEBEERNL - 93 00KRAICKHMTHIHEEIUTOESDTHS, T4
e, EMIASFZTR—FELZBEE. ARNECHE>TIE®W1 0., B2 00FRINGN
BDPLIF UL, ZLTC, COESBERNHBEOER. VFOLAFT_REBRTAFOR
DN ERTEIBR(EEITTIRUVZORADETN ) MEL, ZCE2RASCLTUFIALAT
V_REBITOER., PAFNEULDEENHD. S5, BEE. PHAr&#FIFELBZZEIC
S, EH10, BEB2 OBMOBEBERHNIRE—ELED, UFILLAFTVODRAL-XLE
BamIFeonsd, COHER. ARREYAIVINICHESITELSHPELEF0ENABEZICR
2TULES,

[0055]

EEMTBETR. COLH>BERE. EHEWIREIFH12a,. 12bICE>THET S
N, LEEBEEZEENL—-930ICiRITBCET, BEE,. E#PESSICM/MAEING, T4
hEs, BEEEZERNL-9300KRAICHHRITZIZET. AL —-930LB8EMMEDE
ENNBELTZDOT. EORBREANCLZ LS, TEBHOMBAERENITY—ICL3
CEENFTRILELNBERFETESZ, COLDLBEEBERENL-F30ICHETREIEE. &
MEBGROTLRAF, IAEE—-FTLAICE>2>TITHNBENFFELL, Thicko
T. BEBILLZ2BEENDPHEBLPICAS, E-FFLAOEHFIBICHRBREAZVLN
CBAE. O BER25~150C, EHIZ10~100kgf/cm? THBTERFE
LW, MBAZEEDBEWVWIBETCHE>TE, JLADEAIR10~100kgf/ cm?2TH
B ENFF LU,

[0056]

BE, BEEICIEX, VUFOLAAMFT Y REL 1 OMBUEEEBE LI B DIC, MEKED
1S—FERMULTELL, MBHETS—F. BIAEESTVYIRFTHD. LDERKD
CI. EERMELVHNFTH 2. EEBBUEPHFELTR, BIZAET7INEF, R=I 1+,
FHA-T, YNAZT, ITRVT, BUESE, KBETIVZZ20L, KBUEI TR
LEOMHMFNAZEITENS,

[005 7]

(EKEBREBROER)

EKREBEBRRI, EFELEUEERBABICETBESIELBZRTHS, EELUIBICWMEZN
g, BAE. EEHEHRETE. VFIOALAEEFRITZENTES., UFIALIEEELTIE
.MxE. Liclo,. LiBF,, LiAsF,., LiPF, ,LiPFgs_ , (C
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n Fy n w1 ) (BL, T<x<6 ,n=170r2) ,LiSCN,LiBr ,LilI
Li,so, ,Li, B, ,C1l,, NaClo0, NaI,NaSCN,NaBr
, KClO, , KSCNEQUFOUDALA(LI), FFUDA(Na)FXRLFIAVIL(K
YD1 RRESOERAI A VB, LIiCF,;S0; ,LIiN(CF; S0, ), ,LiNC(
C,F:5S0,), ,LiN(CF,S0,)(C,F,S0,),LiC(CF,SO
, )3 ,LiCc(C,F;S0,)s ,(CH3z),NBF, , (CH;),NBr, (
C,H,),NC10, ,(C,H;),NI, (C3H,),NBr, (n-2C,H,
), NC1O, ,(n-C,Hy ), NI, (C,H;), N-maleate, (C,
H; ), N-benzoate, (C,Hs;),N-phtalate, XF7ZUIZXIJ
RUBUFIOL(stearyl sulfonic acid 1lithium)., &
GFWNANWKRYBYFIOL (octyl sulfonic acid). BFFyv LR
ﬁ)lwmyﬁU?TA(dodecyl benzene sulphonic ac

id)ZEOERAFTVIEED an\:newfzyﬁméwé$ﬂ HdLNF2EE
LERBEULTRAWVWBZ LN TETHS., b, EFRLEEORER. RROUFILZARE
HMTEAESNDIEKEBRBRELEAZTELL., HICHRIAD, XERBEETIE, B2V F
DAKEW (EMEE)YZEO0 . 8~1 .5mol/LEEDRETCEESHKLEKERR
#ERAITBDENTES,

[005 8]

T, B¥BEEELTER. BIAE. 70O

& H—-—Rx—hk(propylene ¢
arbonate). IFLYA-—HRHE—F

e

e

t

c

thylene carbonate)
arbonate)., Z700XITFL2AR
arbonate). EZLYA-R=x

>

e
IFLYA-REXx=F(ethyle c
c
YEDERRKKBIZATIN (es ter )
o
J A
(
e

n
—REx—k(chloroethylen
—k(vinylene carbona
Yy - 7FOSY bRy (butyrola
rolactone)FORRKRIATIVE;
carbonate), VIFIA—-—RX
CIFIWAFILA-RR=—F(ethyl thyl carbonate)ZEDs#
RH—Rx—FE,;, FBAFIL(methy formate), BFBEAFIL(me t
hyl acetate), BEBAFI (butyric acid methyl),.
BEBIF)N (ethyl acetate)., JOEAVEBIF)N (ethyl pro
pionate)E0HKIAFTIE;; TZFEPFOTIZFY (Tetrahydrofu
ran)EFkcFz0FEENKR ;1 ,3-YFFYYy (dioxane)., 1 ,4-IYFFYH
Y(dioxane)., 1,2-39YArFyITH#y(dimethoxyethane)
L, A- VT bFFY ISV (dibutoxyethane), AFIIFTSA4AL(m

er

n

ne). y-NXLO>9 k> (vale
FIA-Rx—F (dimethyl
diethyl carbonate)

|
— 3 7T\

~

ethyl diglyme)E0OI—-—FJ)l(eth YHE , 7EFZRUIN (ace
tonitrile), RYZFUJ)(benzonitrile)EZED=Zk,UJ(n
itrile)f,yA4FVYSy(Dioxolane)ZFhZZ0FERK, TFL VR
W74k (ethylene sulfide), ANINKZZY (sulfolane),.
AWEFEY (sultone)TFBZ0FERZFOEMELIZhES 2EUNLOREYSE
EZBIFTR23ENTEDN, CNEICEEENDEOTIEAZL, EXKEBREBRIEX., XL
—4930ICERBEN3, b, LLOBEmWICE, 2HMOEZTHA. AMASEZTEMR
TE &KLY,

[0059]

(NEMDEBRL)

N ERMOBRIIFCHRBRENT, EKEBEZREBCEATELEOTHNIEEER
FETEFEICEATETHD. BIZAIE. d&MEI. TINESEZTXx-FEDS5T%-FT
HOo>TELL, INEHNTEIR—-FEARDEE. AEMIEDEF 1 a OB REHLEINE
LIECW, LIef> T, *ERHBEBICIIMENFCEZRLCEN S,

[0060]

<3 EXKEBEUFIOLAAMAV-_REBORERIZE >

Ot = ~ W
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RIE, EREBEUVUFOALAAMAVY_REBOREAZICDUVTHET 3,

(BREBOFEREUVEEY JOBRDFITF)

EMmM1 0, BIZE. MTFTOARAEICEDFEFRENG, §aHE, EMEVEET1 20#
NEERBEELEIXKCLABEIEZCLTEBREARS U -2 L, COERSH RS
J—ZIEMEERXR11LECEITS., chick), BEIEFAEMENS, TTT, EWM5
BASU—-3, EBMEEFR1 1 ORIABADEHBICITIEEFALAL, TAaHE, EMEETHRK
1T 1TOREFAOEGECREZGHZHEN TS, . FBEHRASU—(3. tHDOREEH1
2a., 12blcFEILAV, BB, IVREH12a., 12bICEEWMEEHASFTU—%
ZTULTERVLWN, HOBAEIDERTIENAESL L3, DUWT, BIEZHZKRIT D, DI
T. ERBRUKEIEBEEZEEBEER 11 EEEICEET R, Z0%. EMESHK1 1 DOXE
HHICEMEEY ST 132B8K T3, chick), Em10»MERaIN 3,

[006 1]

(FHREBOERRUVEESY JORD [GIF)

[006 2]

Bm20I12. BIAE. MTOAZXRICEDERHRENS, 7. EREYPESIVEER =
FREQESETRELELEDE., BRBE (HIAIEN- XFJ)- 2- EOVEREY)ICa#E
#2323 TEBSEASU-—2FERT R, X, BB U—-—%c2BBEEKR2 1 LIC
R (AAEETL)T3ceT. ZB2IBEHMMT 5, CCC. EMSHAZU—-[1&., &1
EER21OERTABOXRBCIEZERLAL, TAahs, EBEEXR2 1 ORTAEO%
WMICKRERBERMT 5. 2UWT, EIEBEEZKRIT S, DUWT. ERULELEIEBEEZAERBE
ER21&EEICEET B, 2%, EMEER2 1 OXREHFHICEBEEY T2 3583
B95. ChickD, a2 0 MERRE=N 3,

[006 3]

(EEHHEFRUVELORIERE)

DT, amM20, 2XL—4930, EM10, RUENL—-930&2CDIETHEET
BETEMEEREFR TS, DT, EMEEGAEEERICcESEDITBCET, AR
ROEOMEFEEET . D2LT. AEROEOEFE I L AT 2 (BEENEFETZIE
BIEBE-FITLRAETDSCENMNFELL ), E-FTLAOEHFRIBICHEBEETNLEVN
CPBAE. BER25~150°C, EHIF10~100kgf/cm? THBTENFTE
L\, MBAEEDLRBRVWIBETH>TE. JLAODENIF10~-100kgf/ cm? TH
B ENFF LU,

[006 4]

ChIEKD, RERKOERREF1 a2fRHI B, b, EBMEEY T 13, EBEEY
J23CcETBRIMEICINOREET12a, 12bABETATLIS, LEADT. &
NoDIMUREH12a, 12bICLX>TEBEEY 713, BEMEEYT23DEEN
BRI (BEF)ah3d, LEN>T, EEREF1a0d 6, EMEEY S 13, EBEEY
T23NMEHENEBRE. MOBRELEOETDEEMRMBTZIENATED, TRADLS,
EOET1 aDETELDB-—CTBENTES, COHER, VFIOLAT Y _RE M
THROVT H, BEERENFHITZCENATE, DUVTIE, UFDOALALAFTYZREDL1 OBE
ZENABDENTES, COBR. UFDALAMFTVZREB 1OV A7 I BHEORENE
#FTEB,

[0065]

DT, EBOEEF1 a2 KEBREEELHAERR (FAEZETXR—FT 1) AL) CHE
AU, DEGFREHILET B ET, UFDAAMFY_RE 1 2ERT R, BB, dELK%E
HULETRZHRICE, EMEEYT 13, BEMEEYI T 23 EZHRFONFICREEHE 3,
[0066]
<4  ERH >

H3ICAERFEOERAER T, COLZEFATIE. EMEEY S 1 3MNMNTUOREZH
2 aRCETONG, COEREAATELRUVAERTFVELRAEOMENBEEINE, 8.
H3TRAEGRBAFERENTLISZN, COTEGATIR., REGFBRIBZSTELYL, £
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EAEREATE, MOREH1 2 a ACEBREEY T 13RI NZOT, TDREE
12 a0EEBACEBEYEB 1 2HEETIBE. IBEEY T 135D REH1 2
AaNCEETERVWIZEENH 2, TO—A. TIDREF1 2 a0RERICEBETVERE
2EFERLULABVWE, COBAIFLAGLIORERBELBE, O, MDREBOLRSE
NEMEEY T 130T EBAZBENHD, COFEE. ERET1 aDEINRY—
C>TULED, 2T, AEFEHATEH. IOXREH 12 a0 ETAICEREVERE1 2
ORDDECZAR-BEBEBEBELTELL, AR—VOBEFIORERI12 a0BEEKBE—T
BBIENTFELL, AR-DOESTEF,. EERAOEBEIVEREI 2OBEELEL > TL
TERUVLWA, EEAOCOEBEVER 1 20BFEIEBEA—THB3ENFELL, AR-Y
2. AFEMESY T1 3¢LERAUMBTERSNNIEELY,

[ =i ]

[006 7]

(EMME)

(EWmBDEHR)

AN EFBUOFOL, FEFLY ISy, RUTJyHHEZUTFTY (PVDF ) ZEF
DOEBEELI6 2 2 TCHEAEFIBZLELTEBSHEFEML,. COEMEAIZN- X
FILEOQU RFRYALCEABAPHSIEZIETEBERAXRS U —ZFRULE, DLVT., EE 1
U MO7INEIEHEEREZEBMESEFR1 1 ELTCAEL. EBEERXR1 1055, 11U R
EH12a,. 12béasPaziielic. LT, EBEFASU—ZEBMEER1 1
OEHEICEIT R LT, BIEEZFEH UL, T, ODREZ12a,. 1 2bIICIIIE
MEBZASZU—z28T Lok, £, EBEER 1 1OREAEOXKICEIEESE
ASU—-—&"BTULEMD .

[006 8]

D2LWT, BEIRBEREBEL,. EBULEETEZEBEER 11 &EEBICEELE, DT
EMEEXRTI 1 O0OXRERFCERMES I T 13 5BEEBTELLE, EMEESY 131X
.B3mm, EET60p mOALRELEE, MEOTRICKDEBT1 0Z2FR LR, &8
EMEVEEBE 1 2O0WMEERVAEZEIX. EHMESHK1 1OMEICEBEIVERE 1 2
NRERINTVEBATE45mg/ cm?2, RUY3 .95g/ ccThHof., £, EM
EYEE 1" 20ETR. EBESER1I1OR®EHLEIS 7p mTHo>R, MOREET 2
a. 12b®OWEIESMmM., FESIX57p mTHok.

[006 9]

(BMOEHR)

RKEM (ABEH)., CMC (ANRFIAFILEZIO-RAFTFUDA), EUFSBR
(RFLYTHYIVIL)ZEI8 1 1OEELTREEIBCETEMSHEERL
o DUWT, BEMEBEBTETHIKICHRIEBR LT, EREFASZV—&8BEL, D
LT, COEBERIASU—%, BBEER 21 ELTOEH 6y MOWEEOAEEICET
T2C&ET. BTEEFREULE., CCT. BEBEER2 1 0REETFAOERICIIE®ES H
AZU—2BIT LM, DULWT, ZETIEZEZEBL, ERUEEIBZAEBEZT K2 1
EEBICEEL K,

[0070]

DJLWT, EBMEER2 1 OXEHRHBICEBEEY T 23 28BFHBELRL, BBEES
72303, B3mm, BEE70pmONiIitRELE. MEDTHICLEDEMW2 0 ZEFRL
. BMEER2 1 LOEBEBEVEE2 20 EEERVAEEEIRX. EBESEAK2 10T
HIcEBEWERB2 2/ AFAEShTLBEEST23mg/  cm?2, 1 .65g/ccTH
2 f,

[0o07 1]

(ENXL—-—%0DFEHR)

RUVIJYHUEZUTFY(KFI9300; JLN®)EN- XFJ - 2-EOUEYCHL
TS5SEEWERBELDICMA, BHLTXTL2CEESYE, RKCTav7aA—-%EHT
EESoRA470Q*A—FIORUVIFLVHEMSABELIOEARLERL., KB TREREE®
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B, BBRIEBZICETHAICRKRY IYKEZUF Y (PVDF)NASLBIEEHRIL D120
L—%30%81k, EBEOENL-9300EEX12p mT&Hok.

[007 2]

(ZTREBLOHIE)

LEQOELDICLUTHERUEE®ET1 0, B2 0RUVENANL—-—53 0%, B2 0., )0
L—#%30, FEB10, ROECBNL—¥9300IETEEIZCELT. SHMBEBHREMRRL
foo DT, EMEEAREERI cmOEERICEEDHRE., ERAFAREBEEFRDOE
EHAEAELE, ChiE&D, HERKOERDEFEER UL, EREFOHBEET—TICT
BELRE., ESCE2RUKBRLE, DUWT, BEAKXFEES3I cmMmO2OEBETL -
OBICHEOIET, ERETFTERLDHILE, Thick), EOAETI1 axBk, EOE
FlascsBHRTEHRELEECE, tIDXREEH12a, 12bFEBMEESY T 13, BamME
ES723 @I IMBICRESNATLL,

[007 3]

DUWT, B@EF1az#RKUJOELY /7NN /FTA4003BNEHLZEH120
PMOSER—FITA4IILDERIIRHMICEAL, EBMEESY T 13, BBEEY 72
3EBBEBECIDIEMCHODELRE, DLWT, BEEF1 az2lXBLEMESHTARIC,
IFLYhAh—-RRrx=—+EVIFIA-—-RR—b+EEIFLYA-REX—F . YIFILA-
Rr—F=3: 70EELTREABLEBHEICT . 2mol /10AEBTAIVHLYVEY
FOAEBRBIUELELERBEEIAL, BETTARMOBOO 1 DEHRBEL THEHL
Lk, CTNEZERBE T OCINEMATZIET, EREACEHEIVFIOLLAAY R
BEt1 =51k,

[007 4]

(% T )

MEDELDICULTHERUEEXRZRERERAVWTHAREY I I INERET L, 14
SIWBOHO . 2CTEEREERERXZE (CC-CV), 4 .35VTO0.05CHhHY b+
FTI7THREL, HEIETEFME (CC), 0.5CT3 . 5VAvkAITE&LE, 20
A IVBEUKEIE. RE. WEELEIC0 . 7CELTRABRAETCRERERBREZITo, —
A. VA7 INHABPROUVFOLAFT VD RENMT1TDODESTZEZ, UFDALAFTZREMB1IC
THEEHRZ30g/ cm? OATHULH TR ETHELE, BSQAEER. 18512
WiEB, 1001 2)VE. 2001 o)iE,. 3001 2)B8. 4001 7)L1%. &5
00V AU INEILCT k. FHERERIICEFED TR,

[0075]

(EHREE 2)

MOIREH12aACERMEEY T 1 32FELEMIT, EEAI CAGEOLEETS
o BB, EMH2TE. IUVREF1 2 a0EEAICERMEYERE 1 2ORHDDICIA
- BEREULRE, AX—DOREBIIVORETEHT1 2 adiEA—&EL, ESIEBEEAKR
1TOoOREAEVDODEEEFAULELE, AR—VOMEBEIZIALIELE, FME&EREERI1ICE
EHTRT,

[007 6]

(&)

tTDREW1 2a. 12bEBRITENSICMAERG T ELAKOLEZIT> £, M4
RERI1ICEEHTRY,

[o07 7]
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oy

3heve

4. 296

4. 201

[007 8]

EEM1., 2, RULUBHAOEETOEBMNEARLEET S L, EHAIT. 20EEOEME
F. EBAE LD ENESLS Ao, BIAIE, 30015 IEBOESEZLERT B E, LR
D300V IBEOEER. 1AV IBFBOEERCHLTO . 1 82mmiEMULTLE
s eNlEWL, EEMI1IO300VAMIVINEBOESTEI, 114V NEOESICXHLTO .
145mmiNMLTWVWE, EHEFA 2030015 ILEBEOERSR. 1A 2IEBEOESIC
WFLTO . 150mmEMLTWVE, COKSIC, EEMTI. 213, tkRAKLDEUFD
LAAFV_AREBL1OBERENH TR IENTERE, LEN>T, EHRFA1, 2TIH, &
BETFT1alOEBOERE. WhAFEHGHEThh TV ELEEETN S,

[007 9]

MElckD, aEBHEELCLNIE, MTORESHF12a. 12bCE>TEBMEEY 71
3. BEMEEY T 230ETERPNITZENTESZDOT, EEEFI1I aDEETELDY
—ETBCENTESR, COHER, VFOALAMFTVZIRELW 1 AOEROER., DIH=E
MEFTBI3TENTE, DWTIE, UFDASMFTY_REB1OBERENGH ITZENTE
5, S5c, tIVREE12a, 12bICL>TEMEESYT 13, BBEEYIS230
EcEZ2RPNTBENTEBRDT., ERETFTI aDES (EFKNICIE, EMEEYT T 13
EMEEYT23INEHMENBIBIOEET) AES LS, CORH, UFDALAAFYZ
REB 1 ORBIRNF-—BENADLTZCELEHETE 3,

[0080]

LE. RTHEEEZESBULANASEXKBEOFELERBELCDODVWTHBLCHBLEN, &®
EBEEIMDBBAICEBEENLRL, FHEBEBOBETHIRMONBHFILSTIEEOMHZERT 3
ETHNE, BHABEKROBHLCEHINEEANBRBROHEBALS LT, BEEOETEMF
FIIEEMICEIULESB3CEIELSATHD, cNEICDO2WTE, SRICEKERHORTD
HEICETZ2EDETHEEINS,

[FEDHE]

[008 1]

UFOLAF Y _REH

EEOERETF

1IE 1@

IFil&EEH

EMEMERE
a. 12b D RES

EFBEEY 7
=R
BEmETH
Bl EYMER
BEWEEST T

W N = O W NN -2 OWw

1
1
1
1
1
1
1
2
2
2
2
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A ER=IOfTE

(72)FEE =F wBH
1| RESETHEEREXERI 2- 7 #RAESHY ARV BERHFHRA
F4&—A(S%) 5H11 A9 CC10 EE04  KKOT
5HD29 A0S Al14 AKOT AKO2 AKO3 AKOS ALO2 ALO7 ALTT ALT2
B04 B14 D05 HO4 H12
SHD43 AATT AAT9 BAT9 CAO8 CAT2 EAD6 LAO2E LAQTE
5HDSO AM07 AAT9 BAT6 BAT7 CAOT CAD2 CAOB CAD9 CATT (BO2
(B08 (BI1 (B12 DA20 FADS HA4 HAI2
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Information Disclosure Statement

The information disclosure statements filed March 21, 2022 and September 18,
2023 has/have been received and complies with the provisions of 37 CFR 1.97, 1.98
and MPEP § 609. Accordingly, the information disclosure statement(s) is/are being

considered by the examiner, and an initialed copied is attached herewith.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall concludewith one or more claims particularly
pointing outand distinctly claiming the subject matter which the inventor or a jointinventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specificationshall conclude with one or more claims particulary pointing out and distinctly
claiming the subjectmatter which the applicantregards as his invention.

Claims 2, 4 & 11-13 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor (or for

applications subject to pre-AlA 35 U.S.C. 112, the applicant), regards as the invention.
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In claim 2, the terms “thickness of the negative current collector is 4 um to 30
Mm” and “the thickness of the negative current collector is S1” both refer to the thickness
of the negative current collector. It is unclear whether there are different thicknesses in
the negative current collector, or if S1= 4 um to 30 um. For the purposes of this Office
Action, the claim will be interpreted as S1=4 pm to 30 um. An appropriate correction is
required.

In claim 11, the terms “thickness of the negative current collector is 4 ym to 30
Mm” and “the thickness of the negative current collector is S1” both refer to the thickness
of the negative current collector. It is unclear whether there are different thicknesses in
the negative current collector, or if S1= 4 um to 30 um. For the purposes of this Office
Action, the claim will be interpreted as S1=4 pm to 30 um. An appropriate correction is
required.

In claim 4, it is unclear whether “the length of the long axis of the negative active
material layer” is a different length from the “second length” of claim 1. For the purposes
of this Office Action, the claim will be interpreted as both are the second length. An
appropriate correction is required.

In claim 13, it is unclear whether “the length of the long axis of the negative
active material layer” is a different length from the “second length” of claim 1. For the
purposes of this Office Action, the claim will be interpreted as both are the second
length. An appropriate correction is required.

With respect to claim 12, a broad range or limitation together with a narrow
range or limitation that falls within the broad range or limitation (in the same claim) may

be considered indefinite if the resulting claim does not clearly set forth the metes and
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bounds of the patent protection desired. See MPEP § 2173.05(c). In the present
instance, claim 12 recites the broad recitation “a compound of silicon”, and the claim
also recites “a silica material” which is the narrower statement of the range/limitation.
The claim(s) are considered indefinite because there is a question or doubt as to
whether the feature introduced by such narrower language is (a) merely exemplary of
the remainder of the claim, and therefore not required, or (b) a required feature of the
claims.

It is noted that silica is a specific well known compound employed in negative
electrodes, however silica is also a compound of silicon. Therefore, an appropriate

correction is required.

Allowable Subject Matter

Claims 1 & 10 are allowed. The instant claims are allowable over the prior art of
record, because the prior art is silent to: an electrochemical apparatus, comprising: a
positive electrode: a separator: and a negative electrode: wherein the negative
electrode comprises a negative current collector: a negative active material layer,
wherein the negative active material layer contains a silicon-based material: and a
negative tab, wherein the negative tab is arranged on a side edge of a long axis of
the negative current collector, a distance between a central position of the negative
tab and either end of the negative active material layer in a long axis direction is a first
length. a length of a long axis of the negative active material layer is a second length,
and the negative electrode satisfies the following relationship formula (1):

0.5>D>0.6 XG formula (l)
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wherein D is a ratio of the first length to the second length. G is a weight
percentage of the silicon-based material, and the weight percentage of the silicon-based
material is less than or equal to 70%.

For the purposes of this Office Action, the long axis direction is on the X axis as

illustrated in the drawings of the specification at Figures 1 & 2, reproduced below:

¥

It is noted that orientation is relative, but the negative tab being arranged on a
side edge of a long axis appears to be perpendicular to the long axis direction. See
Figures 1 and 2 above.

The prior art, such as Takano JP 2016122628A, teaches a negative electrode

current collecting tab 23 that has two parts positioned in the x and y directions, along
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the long axis direction. Therefore, it appears that a portion of the negative tab 23 is

arranged on a side edge of a long axis of the negative current collector. See Figure 3:

,
i

However, the reference does not teach or suggest: a distance between a central
position of the negative tab and either end of the negative active material layer in a long
axis direction is afirst length. a length of along axis of the negative active material layer
is a second length, and the negative electrode satisfies the following relationship
formula (1):

0.5>D>0.6 XG formula (l)

wherein D is a ratio of the first length to the second length. G is a weight
percentage of the silicon-based material, and the weight percentage of the silicon-based
material is less than or equal to 70%.

Therefore, the instant claims are patentably distinct from the prior art of record.

Claims 3, 5-9 & 14 are allowable based on dependency to claims 1 and 10,
respectively.

Claims 2, 4 & 11-13 would be allowable if rewritten to overcome the rejection(s)

under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), 2nd paragraph, set forth in this
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Office action and to include all of the limitations of the base claim and any intervening
claims.
Claims 2, 4 & 11-13 would be allowable based on dependency to claims 1 and

10, respectively.

Conclusion

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MONIQUE M WILLS whose telephone number is
(571)272-1309. The Examiner can normally be reached on Monday-Friday from
8:30am to 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the Examiner's
supervisor, Mathew Martin, may be reached at 571-270-7871. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://portal.uspto.gov/external/portal.
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Should you have questions on access to the Private PAIR system, contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Monique M Wills/
Examiner, Art Unit 1722

/ANCA EOFF/
Primary Examiner, Art Unit 1722
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CROSS-REVERE?
APPLE

TO RELATED
ON

jae01] The application claims priority to Chinese {aum

ANI PEED BAT filed on
Aug. G 2*’““ 3t the Htaic imtﬂu wad Prope nv Mfice of the
Peuple’s Republic of Chine {SIPG), the disclosure of which
is 1smupumt~..d by reference herein in its entirety.

TECHNK

L FIELD

P02 The present applicaion is related generally 1o the
field of energy storage devices, and fo partiendar, @ lthium
ion bateries with stepped stractures.
ACKGROUND
{m}m; With the developnent of science and tchaology,
various electronie products emerge and are almost indis-
wansable w dadde Bl Wik xx(h‘,mm.b_fm of high encrgy
sity, fong cvele Hfe, eavironmenial frendiness and
veproductively . fithium ion batieries have been w idely used
i variens shsefoonie produets,
0004 As maodern portable electronic devices are minda-
torized and desigoed to baeve various shapes, conventional
are Hmited by theic sizes sod regudar shapes (o, rectan-
wular, eviindrical, ot} to well it ia these electronic devices.
Movorvern, conventionsl battertes ofien fal W oastisdy the
peed of these slectronie devices fo bave high energy dcu\ﬂv
tiigh power densi hecharging rale w ith

woand fast chargingh
goodd ovelabibite. Accordinady, # wonld be desirable fo have
versattle batteries with good performance aad can be made
mn dregnder shapes fo acconupodate the wesd from the
poriable electronic devices.

SUMMARY

05} Converntional stepped batedes have two electrode
assemblies e are stached on eack other. The dlecirodes
gsed in the conventional batterdes are offen comted with
active megerials on botl sorfsces From hesd o mil, Adso the
step cell can be divecy acked on the madn cell withot
shiving any electrodes botween the two dlecirode nssers-
hlies. As 8 resnly, the aotbve matecals on some parks of the
vonventional batteries doy not participate 16 sy electro-
chemicsl reaction, wastieg space within the batieries and
vedueing the energy density of the devices. Moreover, the
step cell and the main cell could shift relagively o each
other, jeoprdizing he muchagiont ,me;.,mm" of the devices.
An object of the present application i3 to provide a lithium
ion hattery haviog o stepped sirpoture incloding coe oo more
sepments of an elecirads tha sre shared betwesn 2 main
ehectiode wssembly wad o stop electrode asserably. Buch
jthtum joo battery osn provide oustom shapes with
mproved energy im\m and robust mechanical integrity
alter many cyoles.

{0006 According fo 8 Hrst aspect of the presest apphica-
ton, & battery comprises & first electrode sssembly inclnding
8 bBrat electrode, snd a second edectrode assembly disposisd
sdjavent the first electrode assembly along a first divection.
The fiest elesirode conypwises @ et segoent e is disposed

&
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ont an ovter pomon of the second elecode swsembly. The
fiest wlectrode may Huwther comprise s second segmend
elecirenlly connected to the fivst sepment. The second
seginest 1 disposed on g outer portiea of the first electrode
assembly.

BRIEF DESCRIPTION OF DRAWINGS

[8067]  The sceompanyviag drawings, which are included
to provide 3 further inderstandiog of the embodirents and
are incorporated herein and constitute a part of the speciii-
eation, Hlusrate e desoribed embodiments snd ogether
with the description serve fo explain the snderlving prin-
viples. Like reference numerals refor fo eorresponding parts.
[9OU8]  Flx 1A fcludes schemativ stenetoral disgrms of
a first side and a second side of 2 first electrode of a hattery,
i sccordanoe with some anbodinents.

[Hig8] FIG. 1B nclndes schomatic struehwesl diagrams of
a first side and 2 second side of & second electrode of 4
Battery, in sccordance with some smbodiments.

(#0101 FIx IO 48 o schematic structoral dingram of an
electrode gssembly comprising an slectrode roll foomed
theough windiog of the first and second electrodes as illus-
wated in PIGS. 14 and 1B, in accordsnce with some
cibohaents.

[#e11]  FIGS. D16 are schematic stopctural disgeams of
hatieries including two eloctrode sxsemblios thet are stacked
fo forma stepped strocfuess, i3 accordance with sowme
embodiments,
(8012 FIGS. 2A-2H ave schematie stenctural diagranms of
a st electrode and a second electrode opposite o the first
electrode of a baitery, 10 accordance with some embodi-
meis,

[8613] PG 2C s 8 schomatie siroctural disgram of &
separator disposed between two oppwinu electrodes as
usteated in PEIS. 2A-28 of @ batfery, in scoovdance with
samme embodiments,

[Hild]  FIG. 2D i 2 schematic stouctoral disgesu of a
battery nchuding two stacking cells that are further siacked
w form a stepped struchere, o accordance with some
cmbodinents,

[#015]  FIG. 2B s & schematic diagran lustrating a pro-
vess of fooming a battery from a plusstiny of cells via
Feshape stacking or winding, in accordance with some
embodiments,

[Beie]  FIG. 3A inchudes schematic stroctural dagrams of
two sides and a cross-sectionad view of g first electrode of o
hattary, o sceordsnee with somwe embodiments.

J0617] FIG 3B melodes schematic structral dagrams of
two sides and @ cross-seaionad view of @ seeend electrode of
a batiery, 3 aecondmce with soxme embodimends.

Ji18]  TIGR. 3C313 are schomanic structual dlagrams of
batteries including two electrode sssernblies that are stacked
o form stepped  stroctores, dn sccordance with some
emhodiments.

Ji1g] TG 4A melndes sehomamic structual dlagrams of
two sides of 0 first electiode of & battery, iy sevordance with
some embodiments,

[oa2d]  IG. 48 includes schemenic struciuel dlagrams of
wo sides of a second electrade of 3 battery, it accordanee
with some embodimens.

[e21]  TIG. 407 i a schematic strucioral disgram of a
hattery tncludiag twao electrode assemblies that are stacked
to form 2 stepped sirpetore, in accordsnce with some
embodiments.

2]
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223
stepped batteries baving electrode segments from the step
cells to be shared with the main cells, i accordanee with
sote axhodiments.

{06231
sieppad batteries having electrode segments from the main
celfs 1o be shared with the step ovells, i3 accordanos with
some arhodiments.

{0023 FIGR 7a-T0 are seheroatie dingras Hlasirating
vartons embodiments for stacking the step batferies, in
accordagee with some ehodiments.

P

ALED DY

TRIPTHON

[0025] Beforence will now be made in detail o specific
emboddiments, oxamphes of which ace iHosiawed g the
soeompatyiog drawings. In the 'fi’;lln\’k'ing. detailed d«;w:rip
Hon, BRrEnns umbhmmm specific \-Ltth are sel forth in
crcler i assist in understasdiog the subject matter prosented
herein. But it will be apparest to one of vrdinacy skill in the
art that varions altergatives roay be asad without depariimg
frimn the scope of clains and the sabject matier may be
practiced without these specific details. For example, it will
2 apparent o one ofondinery skill in the art that the subject
matter presented herein can be implemenied on imany types
of euergy storage divices, such as batteries. The torms
“front”, “behind™, “left”, “right”, “opper”™ and “lower™
deserthed in the present apploatior are given with reference
o the state where 3 Hibiom on electeic molf Is disposed 1o the
accompanying deawings.

j0iE26}
a Brst sarlnce MM and o second surfice 1804 of o B
electode 160 {also referred fo 35 “ag elecirode sheet™) of o
badiery, ba accordance with some embodimens. The fisst
surfrce H0fe and the seomnd sueface TS are o epposiie
surfsees {also reforred w0 a5 “sides™) of the fiest slectrode
100, In some embodiments, the frst elecimde 106 includes
avmren! collector 181 and active maderial 185 coated on at
least one surface of the current collector 101,

J0627)  For ease of description in the oncrent sdisclosee,
two ends of the Brst ehectonde 198 are respactively defined
as 8 head fe.g. the left end portion du FI LAY and 8 a1l
{2.g., « nght ead portion in FIG. 1A along a kength divection
N I sone other envbodinuents as shovwn o FUE LA, the
softve material 108 i costed on both surfaces {eg., the first
surface 108q and the sccomd surface 1008 ui the corrent
coflector 101, I some embodiments along the Jengih direc-
o X, the Tirst sucface 10y tnc 5 a first head uncoated
portin 182a (.., « bead blunk portion, or a hesd exposad
portiony that s not coated with any active nwderial 105, 3
first conted portion 1da, and o st sul oneosied portion
e that are sequentially disposed adjacent o each other
along the X diectiva. Similady, the second swrface 1084
inchides @ second bead vnwosted portion 18286, 8 second
coated portion 1046 and a second el vacoated portion 1866
that ave sequentially disposed adiscent to cach other along
the X dipestion. It is fo be noded that i the
awe, the farm “pmﬁun" is wsed interchangeably with the
oo Psepmen.”

{00281 In some ombodireents as shown o FIG. 1A, the
first costed portion 184w and the second coated pﬂrﬁun JUET
siart ot the same focation ey the head, but end at different
Jocations pene the i o some embodiments, e st coatid
portion 1da on the first swrlface 1000 §s tonger than the
secead wosted portios 1848 on the sepond sacfgce 1606, As

FIGS. SA-SK are schematic sioctumd dagrams of

FIGS. 6A-6K e schematic structirad disgrams of

FRE 1A inclndes schematio siractural diagrams of

§d
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# resudn, the Brst electrode 106 lochades @ stogle-side sy
meni L8 that has the active material 183 coatisd oo nuly ope
surface (e.g., the first surfzee 1068a) of the first electrode 106,
n some cwbodiments av Pudrated o FIG. 14, the fimst
electrode 188 fneludes 2 head pacosted portion 102 {eg., a
head. exposed portion comprised of a poriien of a bare
chrresd, collector), @ dovblesside portion 104, a single-sitde
portion 108 near the tail, aod 3 il voccaied portion 106
{22, 2 tail exposed partion eomprised of another portion of
the bare curremt collecton) that are disposed sequentiadly
aleng the X direction.

[8329]  Tn some embodiments, the first slectrode 199 ﬁm
ther nchudes at electrode b 119 (also refemed o as g
termainal™ or “a confaet™) atached o the bead onccated
portion 102, In some anbodiments, the electrode tab 119 i
attgchod o the first sueface Ya of the st electrode 106,

Joi30]  FIG. 1B melodes schematic structral dagrams of
a Hest surfice 1200 and g second surbice 1204 of » second
elecirode 129 o« lithdum don battery, do sccordance with
sopvee embodiments, The first surface 1200 and the seoond
supface J206 are two opposite sucfaces of the second elec-
irode 126 In some embodiments, the second elecirode 124
snd the first clectrode 188 of FIG. 1A are two opposing
elecirodes of o lithiom on battery. In some embodiments,
the second clectrade 120 includes 3 ouwrrent collector 121
and active material 1285 coated on at keast one surface of the
correntt collector 121, In some embodiments, the aciive
mtterist 108 conted on the first electrode 106 is distinet from
the active meaterial 125 coated on the second slectrads 126,
In some embodiments, the second current collector 123
coxaprises 2 differsnt type of maderial Fom the first curent
collector 1, and is disposed opposite @ the first corrent
collector 181 i 2 lithium oa battery.

[031]  For om " desoription o the curment disclosure,
two ends of the second electrode 128 are respectively
defined 35 a head {eg. the ket end portion Ju FIG. 18) and
a tail (o, & right end portion in FRE. 1B} along the hfnnm
direr mm ‘( In some erobodirosnts, the active material 128
ts coated on both serfaces {e.g., the first sueface 1200 and the
sevond surface 12885) of the cwrrent collector 121, In some
smbodiments aloag the length direction N, the fiest surface
120¢ includes a first head uncosted porfion 122« that is not
coated with any active outeriel 135, and o fiest coated
portion 124a disposed adjscent 1 the fiest head mcoated
portion 133 along the X direction. Similardy, the second
surlace 1368 melades a second head vreosted portion 1225,
and 8 second coated pumsm 144 disposed adjacent to the
second head uncomted portion 1224 along the X direction.

[8032]  [n some embodiments a3 shown i FIG. 1B, the
Hest cogied portion 12de and the second coated portion 1246
start st ditferent focations (e.g., the first costed portion 124e
heing closer to the head), while end at the same location
f.g., ot the wt of the lectrode 23 1o some embodients, the
first couted portion 124 is Tonger than the second couted
pumnn 124h along the X direction. As a result, the sscond

wectradie 128 inclndes a stogle-side segment 128 that has the
aetive masterial 125 costed on oaly one surface {e.n., the first
surface 2803 of the secoad electrode 120, 1o some saibodi-
ments as Hhosteated in FIG IR, the second electeade 120
melades a head uncoated portion 122, @ single-side portion
128 chmer to the bead, and o diuble-side portim 134
extending to the il thet are disposed seguentially along the
X direction,
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331 I sowe ombodiments, the second electrode 128
further ncludes an slectrade 3 139 attached o the head
uncoated portion 122, In some embodimuonis, the electrode
tah 138 is attached o the Brat surface 1302 of the second
slectrode 1241 In sonwe Lmhﬂd‘n‘ne fhe dvumdc tah {38
is oppostie to and made of a differemt maierial from the
electrode tah 118 in the lithium jog battery

{0634]  Refeming now 1o FIGS. 1A-1B, o some cobodi-
ey, the fiest electrode 140 is 8 cathoude, and the second
slectrode 120 {5 3n anode of a ithiwy fon battery. Alterna-
fvedy, the fies clectrode 108 35 un
electrade sheat 128 33 3 cathode ol the Iithium on battery. in
some embodiments, the cathode ncledes a cathode currend
callector {o.g. the owrent collecter 101 or the corrom
collector 3213 and cathode active muterial {e.g.. the active
material 105 or the active materil 128) couted on the
eathode sorent collector, I some emtbodinents, fhe soaule
inclides an anoede ctirrend collector {eug., the cirrerd collecs
'tor HH ox 'the enrremt collector 121 and anode aclive
ctivs material 15 or the aciive material
123} L.udl.cd 1 ihi; anode current collector.

[35] 1o sowe embodiments, the sathode oorent colee-
wr comprises an almwdatum (Al sheel, and the anode
cureent coliector m:s;pnse\ a copper (Cw) shoeet, T some
emphodiments, eack of the cathede curcant collector and the
anode current collector i bondable (e.g., can be wound ko
a volth, and bas 2 thickness i 2 eange from abow HE om o
abowt 3000 ym. In some embodiments, the cahede aciive
awtenal inclodes 2 roaterial or 2 roixtore of two or e
matedaly  selected  frowy LiCeC,, LiNIO,,
LiFePOy, LiMaPO,, LICoPO,, Li,M Ma, 3, (M- ]
My, Vo0, T8, and MoS,. Ip some awbalunents, the
anode active muaterial includes one materis
two ar mone materials selecied rom carbon-based anode
{eg., sraphite, praphene, carbon  senotubes,  carbon
napowires, eic.), tin (Sak-based anode (2., Sa0,, Sn-hased
powgposites, Sn-based compoonds, Sa-hased alloys), silicon
{Sivbased auode (eg., SHD,, Si-based composites
comprunds ), 1RanIER 031 Ti-based alloys)
wetal {11, and dron {Fed owide iFe . Po 0, @) The
compatibilities of working voliages and chemistry betwean
the cathode and the ssode may also be constdered when
selecting

WK,

the cathode active materisl and the anude active
oatenat for a Dthieo fon battery. osome embodiments, the
cathnde active nwterial and the suode active material have
particle sizes in 4 renge from a fow nasometors {nm) 1o o fow
Bumdeeds of noermmatees (remd dn some embodiments, the
cathode and apode active materials heve varions particle
shapes, such s nasoparticies, sanoiibes, aanepowders,
nanchalis, nanoffahes, nanowires, oo, {n some ambodis
ments, the sctive material s mised with additives and
hisders to foma a paste which & ihua vosted on the corme-
sponding current collector to form the corresponding elec-
trodc T sore other embodisends, the emmenmtcmi canbe
deposited anto the cormsponding curent codle
suttable method, such ax chemteal vapour d»p('bi\l(“ll OV
pliesionl vapour deposition (PVIDY pumd laser depositio
(P, magnetron sputtering deposiBon, electrochentical
diepo, epitaxial growih, spin cosiing method, ¢
{0036 FiG. 10 i3 o schormaic strachwal di
ehectivde assembly 146 comprising wn eectrode roll formed
theough winling the fest electrodiz 108 and the second
electrade 128 of FHES. 1A and 1B, in sccordance with some
embodimends. i sonee smbodiments, the electrude ¢
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biy 146 13 formed by sequentindly stacking the Brst clectrode
100, a separator 144, and the second electrode 124, and
w mdim these stacked lavers 1o form the electrode roll a5
shewa i3 TR BC T some embodunerds, the winding s
along a counferclockwise direction, and starts Bom the head
portins of the fivst slectrode 106 and the second electrode
120, o sowe swbodiments, the head onecaied portion 122
cond electrode 129 i closer 1o the comter of the
clectrode assembly 140 than the head uncoated portion 192
of the first electrode 188,

[8837]  In some embodiments, the fivst electrode 100 13 a
cathode, and the second clecirode 120 s anode. Ahema-

pvedy, the fes electrode 160 i an anode, and the second
electrode 126 iz o cathode. For example, as shown i FIG.
1C, the winding stars fom the conter nclading the sepa-
wafor 144, the head nucoated portion 132 sad the electoode
tak 136, and the hewd macoated portion 182 md the anade tab
11, T separator 144 1 placad between the cathode ourrent
collestor and the snode sowrent soflestor Yo avoid a dires
coentacl hetween these meialy, 1o some embodunerds, the
elenirode fab 118 and the electrodi tub 130 sre srranged fo
avodd directly stacking on each other, % o reduee the
totad thickoess snd voheoe of the electrode asseably 140w
improve the hattery enengy density.

[8638]  As shown in FRY. I, when the elestrode assembly
140 is fonmed throvngh winding, the coated surface fop.,
124} of the single-side segruent 128 dicectly fhces a coafed
sucface fe.g., 1048) of the double-side portion 184, The
opposite coated surdace (e, 1040) of the donble-siide
pariton 164 directdy faces acosted surfice feg. 1248 of the
double~side porton 124, Continve winding outwiwd, the
opposiie woated surlbee {eg., 13da) of the double-side
portion 124 direstly fhoes the coated surlaee fo.g., T8  of
the dovble-side pertion 104, The stogle-ssdee segment 108
continues o wind o form an ovter portion of the slectroade
assernbly 148, In one example, the single-side segment 108
covers a top, o Jell side, and a bottom of the eheotode
assembly 140, The tail uncoated portion 196 of the cathode
142 covery a right stde of the ower portion of the electrode
assembly 141 and ends the winding @ the top of the
clectrode assembly 140, A tall adhesive 148 is used 1o attach
the tail waeosted portion M6 on the mder portios of the
electrode assembly 144

(90391 In some embodiments, the slectrode sssembly 148
further inclodes sn electaolyte (not showa) disposed bobween
the cathode and the asode. In some embodiments, the
electimde assembly 148 can use a Bauid eleciralyie, a gl
electrolyte, or 8 solid glectrolyte. The hgmd elecirolyte can
be one or more Hilbwn-based salts selected from LY

R

oAy

ar

Moy LG .
3 gRided N ok, LASHE, LB

and LIODEE dissolved in @ ﬁmmqu cous solvent,
[0i40]  The nomaguesus solvent may inclopde 3 carbonate

ester eorapound, o oaboxylic acid compound, an ethex
compond, other suitable organic sehvent, or ¢ combinatinn
thercof. I some embadiments, the corbonate ester come
pound way be a chain cathopate compouad, a ovelic o
honate compound, a fuorocarbonate compound, or 4 com-
bination thereof! Bxamples of chain carhonate compoonds
tchude  diethyl corbonate (DR, dimethyl  carbonate
(M), dipropyl carbonate (DPC), methyipropyl carboaate
MPCY, etlivlene carbonage (EPC), carbonie scid efhyl
aeeate (MECY, and combinations thereof, Bxamiples of
cyehe carbonte compounds nclude ethvlens carbonate
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{ propyiene catboante (PO buylene carhonste (B0,
iyl etfielene carhonate (VECY, and combinations thereod.
Examples of § hwmgdlbmmh coanpornds include fhwroeth-

wlene carbonate {(FEC), 1 lilhweoethylone carbonede, 1,1-
diftooroethviene carbonate, and L1 2-tpicarboxylic acid.
Fleoreethylone, 11,2 2-ietmfborcethylene  carhonaie,

T-funro-Temethyle t}wi carbonate, -fluor-T-methylethyl
ene carbonate, carbonte weid L 2-Dithuero--methviethvlone,
1.4 2o -2umathvlethyl carbonate, e numumhviuh-
viene carbonaste, and combinations thereof mplu of
cwhoxylic acid ester compownds incinde methyl acetale,
il geeiste, n- pmp\i ook, fert-buiyl acetmte, ‘ih\}
propionate, ethyl propioaate, ybuatyrolactone, werpene lac-
tone, valembacions, -mevalonle sowd Inctone, caprolac-
tone, meihy! formate. and combinations thereof. Examples
of ether c,ﬂmpmmds lllL udu dibuiyl ether, tewracthylene
wlyool dimethyl sther, ¢ ﬂwimm ghreo] dimetiel ofber,
1. 2-dimethoxvethane, §2-die }wcmhmw atid
ethogauathony. Bthane, E-m h vitotrabedrofora, teiraby-
drofiran and contbiations tereof, amples of ether com-
posnds nclede dibuivl ether, wetracthylene glveol dimethyl
efwer, disthylene ghveol dimethyl efber, 1. 2-dimethoxy-
ethane, 1, “udmhf)\\‘eﬂmnc and B thaxyvmethoxvethane,
—mcthvfttmindminmn ttrabydrofurag, and combinations
thereol. Exareples of other organie sodvents nolude dime-
etfivl sulfoxide, 1 2-dioxolase, sulfndene, methyl sulfolane,
i-dimethyl-Z-nwdszobidinome, Nemethyl-2-pyrrolidone,
Formamide, dimethvHormamide, scetonitrile,  inmethyl
whosphate, ricthel phosphate, octyl phmplmtc phosphats
esters, and combinations thereof,

{0641}
ape or more materials selectiad o polvethylene, polypm-
pylene, polyethylone terephihalate, polvimide, and aranid,
For exangde, polyethylone for the separador can be high-
density polyethvlone, fow-dessity polvethvlene, or polyveth-
viene with nitre-high molecular weight, Pol {hylere sepa-
eater and pohvpropydess separstor can effectively preve
short-circwil between the cathode coarrent collector and ihe
anode owrrent collector and thus unprove stabdity and
eyvclabitity of the baftery, In some embodimenis, one or bath
surfaces of the sepamrator Is povous, and the pours layer
inchedes ncrganie pasticles snd binders. In some envhodi-
menty, the norpanic particles include ope or mmore inorganic
:.ompuund% “n.kbtl.fj !mm diumzsmm oxidhe {AL), siticon
Mplh, dtasiun oxide
13 ] {3l i, Lcnum
oxide {C d) " nskkd U‘\ldk \Nl()} Ave oxide (Zalh
ciom oxide (€ “alY). rirconiwn oxide {FrGL), \urmm mzda
(Y00 sibeon carbide {8 bochanite, alomimem tordrox-
ide, mapmestnn hvibroxide, cosletom hydvoxide, and h.mum
sultte. In some cmbodi onds, the binders include one or
wore types of matetals selected fnrn polyvinvhdene fluo-

ride, vinviidene fuonde-hexafluompropylens copolymer

polyamide, polyacodondrile, polvacrvinte, pobyuceylic scid,
pobvaceviate,  carboxymathyleellnlose  sodivm, pol},nm}
vrrelidone, pobyethylene, pobvmethylboethacrvlate, poly-
weirsfluoroetlivlene, and pobvhexafloompropeiene. The
porons surface can improve thermal resistance and oxidation
vesistance of the separator. The porous surface can also have
an improved electrolvte infiltmtion effect to provide a behter
eontact between the separator and the cathode and anode,

HN2] As iustrated heretn, e onthode and the avode are
desioned and prepared ag discussed with reference 1o FIGK.
TA-TH, such that in the electrode sasombly 146 of FIG 17,

I some embodiments, the separaior 144 is made of

Lo
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all cathode avtive matertal sand soode senve omterial por-
fretpate 1o elecirochemical reactions fo generate elecixic
enargy. As 8 resull, the dectrode assembly 140 can have @
winch inproved energy densiy.

[9643] PR MY ds o schemastic spuctuwrat diasgram of a
hatfery 178 including a step electrode assembly 171 stacked
on @ main clectrode assembly 181 aleng @ vertical Y
direction o form a stepped struenwe, in aconndance with
some embodiments. Io sone onbodiments, both the stop
cleviode sssembly 171 and the main clecwrode assombly
181 wind aslong a covmtercinekwise direction starting from a
center to an outer 1 of u respective glecirode assembly.
In some embodiments, the step electrode assembly 171 38
shorter {or narrm’\vc‘:} than the main clectrade assenibly 181
along @ hotteentel X diresnon.

[9644] I some embodimens, the step electrode assombly
171 bas » stnilar struchee as the electoode assembly 140 a5
discussed wiith reference to FIGL IC. In some enthodiments,
the step slectrade asserubly 171 uses the Tinst electrode 168
{FIG, 1A and the second olecirode 128 (FIC. 113) as twwo
opposing electodes. fn some embodiments, the first elec-
trodis 190 33 o cathode, and the second electrade 120 i an
ancde of the step electrode assembly 171, Alternsiively. the
fiest electrode T8 i3 on anodde, and the second slectrods 124
5 @ cathode. In some embodiments, the step slectrode
asserably 171 is formed by "’Sn’,’(,}ll{:-m.iﬂﬂ)’ stacking the Brst
eleeirode 0, the separators 172, and the secoud electonde
120, snd winding these stacked lavers o fonn the electrode
rodl B2 8 s shown w FIGL 1 Inosocoe smebod iments, the fest
electrade HiG incindes the head upcoated segment 162, the
double~side segrent 104, the single-side segmend 108, and
the fail uncoated sepment 186, In sowe embodimenis, the
secored electrode 120 includes the head uncoated segment
122, the single-side segment 138, wnd the double-nde seg-
ment 124, Separators 172 (dashed lines in FRY 1D} are
disposed hetween the cathode and anode 1o prevent direct
contact behveen the wathode and the anode.

[0643]  In some embodimens, the men electrode agsem-
bly 181 vses w Orst electrode modified from the slestrode
166 of FX 1A (the modified fiest electode™) amd the
secinud electrode 126 o FIG TR as tvo oppiosiug electrodes.
n some embodiments, the second electrode 129 is a enthode
and the modified frst dlecirede {5 o anode of the electrode
assembly 181 Alernatively, the second electrode 126 is an
ancde amd the moditied Best electrode is a cathode, Bepars-
fors 182 (dashed liges in FIG. 1) ave disposed hetween the
cathode and anode of the waln cecirode assamhly 181 w
prevent diret contact betseoen the cathode and the anode. I
sare embodiments, the main electrode assambly 181 s
formed by sequentially stacking the modified first electrode,
the sepamtors 82, and the second electeode 126, and
winding these stacked layers 1o form the electrode roll as
shew 1 FIG 1

[9646]  In some embodimens, the secoad elecode 126 of
the nuin electtode sssembly 181 inchudes the head uncosted
went 122, the single-side segment 138, and the dooble-
side segrent 124, As shown in FIG. 12, the modified fiest
electrode includes the head unconted segment 102 and the
eliectrode tab 118 d_\spust‘d pear the center of the electrode
agsenibly 181 {he modified st electrode Turtey inchad
the double-side segment 104 that conneets o the head
nrconted  siguent m T owinds within the msig electrode
assembly 181, and ends at the top of the main electrode
asserihly 181, {u sowae erbodimuents, differeat from the frst
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electrode 1008 a3 showa i3 FIG. 18 the oalidied finst
slectrode does ot nchale o single-side sepment or a tail
uncosted segment. because apart of the s side segmend
1O8 and » parte the tadl voeonted LT 166 from the step
slectrode gssembly 171 extend ® cover an owter portion of
the main clectrode sesexrably 181 as shown e FIG. 1D as
discussed balow,

0471 In some cmbodiments, the step electrode assembly
7T and the main cdectode assembly 181 share one or more
parts. In some embodiments, the shared parts are from the
step elecivode sesembly 171, For example, in some ambodi-
mends, the single-side sepment 168 n"";he first edecteode 108
{eg. the cathode ny the anode) } i the siep dlectrode asser-
bly 171 coraprises g fiest single-: nerd §08-1 disposad
DR an outer portion (e, inc hl‘fim(’ u;:ht top, and Jeft sides)
of the step elecirode 4\\&314111\ 171, snd a second singleside
segment 198-2 disposed o an oiter portion (e, left and
hottom sides) of the main elecirode assembly 181 In some
eaebodinents, separators are adse shared botweon the step
and nsin eleciode assemblies.

(00481 In some embodimends tn the step olectrode asser-
hiy 171, the coated suface of the frsy single-side segment
108-1 is facing the costed surface of the single-side segment
128 of the opposing clectrode o participate @ elecirocherni-
cal reactions v genecste eleviric ensrgy. I some entbodi-
ments in the main electrode asse mbiv 181, the coard
surizee of the second vngle-side segment 1O8-2 & fawing a
coated sirface of the double-side segment 124 of the oppos-
ing clectrode 1o participaie i elecirochemicad resctions to
generaie electric ehergy.

{00497 The il uncoated segroent 106 of the {irst electrode
10 in fhe step electrade sssembly 171 furtber comprises H]
first segiment 1061 disposed on an citer portion {e.g., right
sidey of the mai electrode assembly 181, and a swond
segment 186-2 dispased o an oufer j‘(ﬂ‘t‘ﬂﬁ ez, vight side}
af the step electiode assernbly 171 and onds at the top of the
step electrode assemtbly 17E In some embodiments, o il
adhesive 174 15 psed to attach the twil woooated sepment
F06-2 e the ovder poriion of the cleciroide assebly 171 In
some embodiments as showe n FIG. 11, the protective
acdhesives 173 and 183, and o shaved protective adhesive 185
are disposed on respective stdes of the siep electrde assem-
biv 171 and the main olectrode émcmhlv 181 o prevent

rm 1% mmp}u vi 1}1 pm @
PET film attached 0 acrylic adbesive tdm i pm\ uj\ FHENS
o profection, binding, asd Hxagon.
[O658] I some srnhodiments @ the interface batween the
step olectrode assembly £71 and the main electoide assem-
blv 183, one couted surdace of the double-side segmem 124
from the step electrade assembly 371 directly fhees one
coated surface of the double-side segment 184 of the main
elovtrode sssembly 3181 such that eleetrochemics] reaciions
take place botween these twp opposite electrodes W generate
ehectrical encrgy.
51l In some embodiments, the componcni-sharing
strocture of the battery 37 as disonssed hereln can aveid
refative movement botween the step eleciivde assembly 171
an:»'j the muin electrode assembly 181 {0 the battery 170 to

provide 3 better mechanical infegrity. Frrtheruore, the bal-
tery 1784 has an improved esengy density \Uﬂ)pdr'{.\[ w0 the

sonventio) steppad batteries, becanse e design and strue-
fure of the chectrodes in the hattery 178 can optimize andior
maximige the coated sreas baving sctive materinls that

A
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pachicipate i electrochemical renctiong 10 genemie more
electrica) energy. In addition, the stoacture of the steppaed
battery 170 can mithgate the rasteriad corrosion issues in the
conventiona] batteriss thanks o the recuced active material
exposure in the battery 170,
[0S2] PR M 13 & schomstie structunyl diagram of a
batery 190 incloding « step electrnde assembly 191 stched
on o man clecrode assembly 192 aleng o vertical Y
tesction o form a stepped sruchs, 1 acconiagee with
some embodiments. In some embodiments, both the step
electrade assembly 191 and the madn lecirode assambly
192 wind conmterclockwise and starting frow @ center. In
somge embodiments, the step electrode assembly 191 1s
shorter {or narrewer) thas the wain electrode asserably 192
alogig 3 horizontal X direction. In some embodiments,
ditferent from ihe hattery 178 as discussed with reference to
FHy. 10, the shared parts between the step eleeirode assewm-
blv 191 and the main electrade assenibly 192 are from the
main electrods assembly 192
[#853]  In some embodiments, the step electrade mssembly
191 includes a first electrode including a head ancoated
seguuent congeeied 1 a double-side segment disposed af the
interface batween the siep elecirade assembly 191 and the
wng electrode assembly 192, The step electrode assaudly
191 Ruerther inclodes a second elestrode opposite to the first
lectrede and inchuding 2 head uncosted segment connected
for a stgle-side segmens, Bothotbe first and second eleciodes
of the step electrode assermnbly 191 wind connterclockwise
starting from & cetey towand owside.

[8654] It some embodiments, the main electrode assem-
biv 192 includes a similar stmcture as the elecirade assem-

bly 148 as disonssed with seference o FIG. 30, which
tchudes the first elecirode 16 (FIG. 1A) and the second
lectrade 128 (FIG. 18] 85 two opposing slectrodes. The
first elecirode m@ mchuwdes an uneoated head segment, 8
double-side segment, a single-side segrment {ine udmk, 4
seganent F08-1 disposaid on e main electrade assembly 192
ard 8 segmient 10842 disposed on an outer right and top sides
of the step electrode assembly 191 and o Gl wocoatsd
segent (inclpding » segment 18- disposed ou an oater
left side of the stop olectrode assembly 191 and o segment
146-2 on an oter lc!i side of the matn electende assembly
192y

(86351 In some embodiments, the first eloctrode from the
step electrode assembly or fhe main electrode assembdy can
be a catlinde or an anode, while the second lectrode being
an anode or a cathode that is opposite to the fest electrade.
In soime embodimonts, the battery 199 Rether anciudes
separators (dashed Hoes) disposed between the opposing
elevtredes (e.g., the first clecirode and the seeond elevirode,
or the cathode and the anode). In some cmbodiments, the
battery 198 further inclodes o tall adhesive to seal the end of
the il uncoated segmant on the e elecode assembly
192, apd protective adhesives 1o prevent preeipitatinn sndéor
exposure of Hthium from the battery 199

[B086]  In some cmbudiments, the step electrode assembly
191 sad the main eleninode assembly 192 share one or wowe
parts of the {irst electrode from the main eleciode assorably
192, mchading the above disonssed single-side sepments
168§ and 168-2, and the tad] oncomted segments 196-1 and
166-2. In some embodiments ot the mierface between the
step electrodhs assentbly 194 and the main electrode assam-
by 192, the double-side scgment of the first electrode from
the step cloctmade asserably 191 & facinyg the double-side
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segreent of the second electrede from the main electrode
assembly 192 1o participate i the electrochemica) renctions
hetween the two opposing electrodes w0 generate electrical
CHETEY.

(037 PGS, 1P i3 2 schenwtic structursl diagram of @
battery 1S# including « mato dectrode msembly 183 stacked
on @ step electrode assembly 152 slong avertical Y diestion
o form an inveried stepped struciure, ia accordance with
some embodinnents, In some embodiments, the Hrst elec-
trode, the separafors, and ihe ,-)emnd electrode of the main
electrode assembly 151 wind aloag @ conmterclockwise
direction starting frow 2 center 1o an owler lver of the main

clectrode gserahly 181 On the other haoad, the fist elee-
trode, the sepantors, amd the second elecrade of the step
slectrode assembly 152 wind alone a clockwise divection
from 2 conter o pronter layer of the step electrode assenbly
153, In some embadiznents, the step chisvimnde assembly 152
is shorter {or sarrowery than the main electmode assanbly
151 slong s horizoental X direction.

(00881 In some aubodiments, the main electrode assom-
bly 151 has o shntar structure s the electrode assembly 140
{FI. 100 or the step electrode assembdy 171 (FIGL 1D Por
example, e mein clectrode ussembly 181 uses ihe first
SHe 3 ¢ electrode 126 (TG
1B} as wwo opposing ole & first and second :..k;g-
wodes 1o the main electrode assembly 151 inclode staddar
segments as disonssed with reference fo FIGS. 1AGER and
FIG. 112 In some embodiments, the first clecirode 106 15 2
cathode, snd the second electrode 124 33 an anode of the
main clectrode assambly 1581, Alernatively, the first eles-
wode 10 & an wnode, and the second elecuode 126 1s a
cathude.

{06391 Insoine crnbodimends, the first eloctrode of the step
clectrode assembly 182 inchudes 2 head sneosied segmont
winding clockwise cutward and g donble-side segment 154
Hsposad on the wp side of the step lecirode assenbly 183,
a sowme embodimenty, the second electrnde oppasite w the
first electrode nchades o beasd uooos wrent winding
clocksise cubward, and a single-side sepment 1583 dispased
orr the top side and opposiie 10 the donble-side
the first electrode. The single-side sepment 183 of the
second electrode fiwther winds cl(‘u;:im“i%a to be disposed o
the gl side aed the bottom side of the step electrnde
amemhl}; 152, In same embodiments, the first slectrode v
cathode, and the second clectrode i wn anode of the ste ep
glectrode assembly 182, Adernatively, the Brat elodtrode s

a cathode of the step

an apoade, and the ~,:zonnd slegtmode s
electrode assambly 15

00607 In somie embodiments, the main electrode sssem-
bly 151 and the step electrode gssombly 132 share one or
mare pacs. For example, in scene embodiments, the single-
side segment 168 of the first slectrode T in fhe main
ehectrode avsembly 181 mmpri; sy single-side segment
168-1 disposed on a portion {e.g., the left side) of the main
ehectivde assembly 181, a sevond w.g-c_-\m vt 182

©5 4§

Hsposad on g portios fe.g., Jell, bottom, soad nsaht sidesy of

the step electrode assembly 1582, and a third single-side

segment B3 disposed on 8 portios {e.g., the right and wop
sicdes) of the masie slectrode assembly 151 Tn some eusbodi-

maents, the scoond single-side segment HO8-2 of the it
plectrode 106 cxiendmk from. the main clecrode assembly
151 is fuoing the single-side sepment 183 of the second
ehectrode from the step electrode assembly 132 to padicipute

segment of

6
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m electrochomionl resctions between these hwo opposiie
lectrodies © generste electric energy.
[261]  In some cmbodiments, the tail waeoated segment
106 of the fiest electrede 186 in the main electoxde asvembly
131 comprises a first segment 106-1 disposed op an outer
porion (g, left sided of the mnia elecwode assembly 181,
and 3 second segment 196-2 disposed on an ovter portiog
(e.g.. lett side} of the step ¢lectrode gssembly 152, and ends
at the bottem of the step electede assembly 182, In some
embodiments, o tail adhesive 159 13 used W attach the tadl
uncoated segment 196-2 on the vuter bottom portion of the
step electeade assembly 132, I some embodiments as
shown in FIG. 1F the mata slectrode assembly 151 and the
step slectrode agsembly 132 share the protective adlesives
135 on loil and rieght sides to prevent precipitstton andior
exposure of lithinm from the baitery 156
[HI82]  To sowe embodiments st the nterface bepveen the
main electrode assembly 181 and the step elecirode assem-
By 182, one coated surface of the double-side segment 124
from the step clecirode assembly 151 diveutly § one
couated surface of the double-side segment 184 of the main
wlectrodie asserahly 152 such that elecochemical renofions
take place between these two apposite elecirodes to generate
cloctdoal encegy.
[8663] FIG. 1G i3 2 schematic structiral disgram of a
battery 160 includiag a main dv;f, frode assermbly 161 stacked
o a3 step electrode assembly 162 along a verfical ¥ direction
W form an nverted stepped stiacture, in sccordance with
somee etnbodunonds, o some orabodinents, bedh the main
electrade assembly 161 and the step electrode assaubly 162
wind along a counterclockwise direction siariiag from a
ceer to an cuter laver of a ris pective electrode assenably.
{n some embodiments, the step elecimde assewibly 162 s
shorter {or narrower) thaa thc waabe wlectrode assanahly 161
along @ hoviznatal X divection,
[B64]  In some embodiments, the main electrnde assem-
hly 161 has a stestlar stenctore as the eheofrde assembly 144
{FIGL 1, the step electrade assembly 171 (FHG 1D}, or the
wangt elsctode asserobly 133 (KK 1F) For example, the
wain electradi & ﬁembl\f 161 includes the first elecirode 196
{FIG. 1A) and the second electrade 128 (FIG. 1B as two
opposing electrades which bave similar segments as dis-
cossed with reference to FIGE. 1A and FIGS. 1D-1F In
some erabodiments, & Grat electrode of the step electmde
assenibly 162 inclusdes @ head uneoated segment 163 and o
single-side segment 164 that wind counterclockwise owt-
w:;u‘fi Aosecond elecirade oppostie 1o the Brst vlecteade mthe
tep eloctrode assontbly 162 inclodes g head pncosted seo-
mcm 168 axd o double-side segraent 166 thal wind woun-
terclockwise ontward. In some omboadiments, the fies efec.
trode in the wain clecirode assembly 161 and the step
slectrode assembly 182 v a cathode, aud the second elec-
trode is an anode. Alternatively, the st electrode I8 an
anode and the second clesrode s a eathode,
JHieS]  To some cmbodiments, the battery 168 forther
ncludes separators {dashed lines) digposed between the
epposing electrodes (e, the first electrode and the second
electrode, or the cathode and the anode). In some embodi-
ments, the battery 168 forther wehades o it adbesive to seul
the end of the wil wseeated segment on the slep electrode
assermbly 162, and profective adhesives to prevent precipi-
tation andior exposure of ldhiwm from the battery 160,

[0i568] It some embodiments, the misin electrode assem-
bly 161 shares with the step elecirede assombly 162 fhe
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same paets as disoussed with reforence e FIGL T For
example, the single-side segiuent 108 of the first electmde in
the mnio clecirode assembly 161 inclodes a fiest single-side
segment 108-1 disposed on the left side of die main elec-
trode assembly 161, 3 second singleside segment 108.2
deposed on the left, botom, and right sides of the step
slectrode assembly 162, and a third single-side segment
168-3 disposed on the right wnd op sides of the main
chectende assendhdy 161, Io some eobodimenis, the tal
upcoated sepment 106 of the fist electrode in the main
elevpode assembly 161 neludes o finst sopment 1861
disposed on an ooter Jedi side of the main electrode assembly
161, and @ second segment 186-2 disposed on an owter Jefl
side of the step electrode assembly 162, and onds @ the
bottom of the step eletrode assembly 162, I some embaodi-
ments at the interfice betwoen the modn electrode assembly
161 and the step sheotrode sssembly 162, one coated soribee
of the double-side sepment 124 of dhe second electrode from
the step electeode assembly 16T divectly fices the coated
swritee of the single-side sepment 164 of the first elestrode
from the main clectode assembly 162 such that electro-
chesieal reactings tabie phae betwan these two oppasite
electrodes to generate electrival energy,

(0067 In some ombodimenis, the center of the onan
electrode assembly 181 and the center of the step elecirode
assembly 162 have opposite polariiies. Por example, the
vepter of the main cdectirade asserably 161 has the head
pneoated segment 127 of the sec

ond electrade 126 {either a
cathode or a asoded, wheress the center of the step elec-
trode asseably 162 has the head uncostad segment 163 of
the fiest electrode {etihor an anode or ¢ cathade) that hus the
npposite pelarity © the second dlectrode 3t the center of the
main electrade assembly 161,

[0068]  FIGS. 2228 whde scheniic simacturad din-
g of 2 fest electrade 200 and 2 second electrode 2180
appostie 1o the first electrode 208 of 2 batiery {2, a lithium
jou battery), i3 secordancs with some embodiments. yseme
embodiments, the thst electode 208 iachdes a Hrst onrent
codlector mud {irst active matetad comed on the fiest corren
collector, wnd the second electeode 210 moluds
current collector aud second active wmaterial costed on the
seconcd corrent collector. I some embodimenis, a st ab
282 1z ap extended portion of the fist curvent collector, and
asecond tab 212 s an esteaded ponion of the second corrent
collector. In some enbodiments, the ficst tab 202 and the
second tab 212 may be prosorved from respective metal
sheets when cotting the st onrrent collector and the second
crrrent collector out Bom the respective metal sheets, In
some embodimens, the st elecirode 208 1w o cathode and
the second electmade 218 13 a0 anode of the tery, Alter-
mativedy, the frst electwade 200 5 wo anode and the seeond
electrade 210 45 3 cathade of the bagery, FIG. 20 1 »
schematic structorsl dagram of & separator 228 dispose:
hatwees two opposing slectrodes as Slustriged i ¥
2A21 of the battery. In some embodiments, the cathode, the
anode, and the separaior are made tsing respective materials
ax disonssad hereibn.

B9 FIG. 2D 13 a schematic structirad disoram of a
tattery 240 incloding two stacking cells, e.g. 8 step cell 258
and 3 madn cell 270, that wre i acked slosg the ¥
direction o form o stepped struciere, dn accordance with
sopve epbodiments. I some swbodiments, he step cel] 230
i3 shorter (of parrowery than the main cell 278 slong the X
direciion. In some embodunens, dwe slep coll 258 38 formed
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by alternatingly stecking s sngle-side frst slectrode 252
{og., the first olectrode 208 of FIG. 2A% o dovble-side
second slectrode 2584 (o.g. the second electrode 218 of FIG
2Bropposite o the fest electrode 252, and 2 donble-st
electrode 258 {eg., the fist electrode 280 of FIG. 24}
opposite W the second elecirode 284 along the Y diecction,
{n some embodiments, sepamion 256 wre disposed between
adjacent first sod second dectrodes, In some ambodiments,
the main cell 370 s formed by aleroatiogly stacking 2
plurality of second electrodes 274 (o.g., the second electrode
239, FIG. 2B and a phorality of fisst electrodes 272 {e.g,, the
first electrode 166, FIG. 247 along the Y divection. In some
anbodiments, separstors 276 are disposed between adjeoent
Fest and second elacteodes,

[BR74]  In sorme enchodiments, the first electrode 232 of the
step cell 230 includes side segments 252-1 that ave disposed
on two sides of the step colt 254, Tn order w provent Bithium
precipitation sadfor exposure. protective adhesives 242 are
used to seal the stdes of the provruding steps of the step oelt
254, In sorme embodiments, the first electrode 352 of the step
el 250 further nclodes shared segents 282-2 that are
disposed over end portions of the second electrode 274 of
the main cell 278, The shard segments 252-2 of the first
elecirode 252 and the fiest elecirode 2598 of the siep cell 250
can have slectrochemical intercatation with the second elec-
wode 274 of the main cell 278 @ the intecfacs bebween the
step ool 280 and the maln esll 278 1o generat: mowe
clectioal erergy. In some embodimens, the first electrodes
252 and 258 can be efther a cathode or an anode of the step
cell 288, corvespondingly, the second slectrode 274 can he
either sn anode or 8 cathode of the main celt 279, In some
wmbodiments, sepatfors are alse shared betsein the step
and main elootrode assomblies.

1071 Io some embodiments, the fiest electeodies snd the
second electrodes are ahievnating, e, a first elecirade, a
separaton, 8 second electrode, 4 sepastor, a first electrode |

to directly stack to form the battery 240, In some
siebodiments as Hustrated in FIG, 25 4 plaesldy of cells
feg., oells 288, 282} can be disposed ot & countitmons and
tong separator. Bach cell of the plumtity of cells may ehade
one o o Bl electrodes and one or moere seeond elec-
trodes abiernatinely stacked, e, to form respective cell.
The batieyy 238 can then be formed fron the plurality of
cells disposed on the continuens awd long sepacaior via
Z-shape stacking. In some embodiments, s pluahity of
bi-vells, such as bi-cells 288 woluding st electrode'sepa-
v ond electrodedseparstor/fing electrode, or hi~cells
282 mechuding second electrodedseparatorfivst olectrode’
separaforisecond slectrode, are digposed puto 3 contuons
and fong separator 286 via ot pressing, a3 ihatrated in FIG.
2E. The battery 240 can then be formed frore the bi-cells ore
the separator troneh a winding 284 process.

[9672]  In scme ombodiments, the batery 248 1nchules
first tabs 202 on the first olectrodes sad second wbs 212 on
the second electrodes. In sonre embodiments, the main cell
A furthier incindes 2 protective adhestve 244 attached ©
the hottom of the main coll 278 at a position corresponding
to thic positions of the electrode wbs, sueh that the protective
adbesive 244 can prevent any shiarp metal delects of the tabs,
e, welding burrs andior cotting bures, from penctrating the
packagiug fibm of the batery 240 awd forming a contact with
a metal laver of the packaging film, e.g., an shuninom (AL
tayer.
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731 G 3 meledes sche
o sides (eg., supfaces) ami a wrass-seetion view of a fiest
electrode 38 of a b v, i accordamee with some cobodi-
exgs. Foy ease of descoiption w the cuerent disclosure, two
ereds of the fiest electrade MH are respectively dedined as
head fe.., the el and poriton in FIG. 3AY and & il {eg
a right end portion o FRG 3AY along » leneth divection 3
i some sisbodhments, the finst elecirode 300 inclusdes a head
double-side segment 302 which bave active material conted
o both sides of the corrent collecton. o 1ab opening srea 304
that is uncoutedd {e.g., a poriton of a bare electrode curent
vollectory, o wh 38 asttwched to the tab opening area 34
{with an ewbedded fab (TS stenctured, s single-side seg-
e 306 which has active megariad coated onoody one side
of the cnrrend collector, and a twdl wneoated segment 308
which is a poriton of the bare cument collector withowt
woating auy active meterisl, The beight of the tab 309 may
he smalfer than the thickness of the aciive materials coated
o the cuerent ooliector ag dustrted in he orosg-sectional
View,

{00741 PG 31 includes schematio stouctiural diagems of
twor sides amd @ cross-seriiog view of a second elecin

of g battery, in sceordunce with seme embodiments, For case
of deseripion n the corrent diselosues, two ensds of the
second ehisotrode 310 gre mespoctively defi ned as i head foug,
the foft end portios s FIGL 313 » £, 3 right end
portion in FX3, 33 along a ka xgm direction X. In some
cmthodiments, e second elecrode 310 ncludes o fwead
single-side segment 316 which have ac thve nuiterial coated
ol unh ane side of the cumrent collector, 3 double-side
segment 312 which have active materiad costad on both
sides of the current collector and exionds o the 1wl a tab
openiig arex 34 that s uscoated {e.g., & porties of o bare
clectrade cvwrent collector), and & tab 319 attached io the b
opening area 314 {with an embedded tab struciure {HTS8hH.
Tl betght of the tab 319 reay tue smaller than the thickness
of the active muserials comad on the cursem collector s
ithestrated io the cross-soctional view,

78] 1o some onbodiuents, the first dlecwode 308 is a2
cathode and the secomd electrode 316 i3 an anode. Alterng-
tvely, the frst olectrode 34 1s an aonde and the second

.}&.
1k

alectrode 318 b o cathode. I some ombodiments, the
cathode inclodes cathode ctrrent collectnr and cathinde

sctive matenad, sad the anode nelode auode cagent collec-
for and anode active nugerial as dsonssed elsewhere herein.
I some embodiments, the tabs 309 and 319 can be disposed
ad the middle or closer o either end of the respectively
electrodes 300 amd 310
(0676 In some embodiments, the st electrode 300 or the
wx;'oud electrade 318 does not include 3 head soecared
segrent, s thst no ancoated segrrent of the cumrent collec-
tm takes up additionad volume ot the center {e.g.. as dis-
cussedd i FIGE. 1A-1G), Furher, the iabs 309 ad 319 are
thinner than the thicknes he active maferial coated on
the first and second clecirodes 300 and JH0 respectively
{eg., as shown s the cross-sectionst siews i F IGS.
3A-IRY, thuy the tebs are sot aking exira volume or space
i @ battery prepared by the first and second clectrodes 398
amed 316 Therefore, batteries prepared nsing the first and
second electrodes 308 and 310 can have hoproved encrgy
density because mone active materials can contviinge th the
lithivm lon intercalation process.
0771 FIG. 3C s 3 schematic structirad disgram of a
tattery 326 inchading o sep electrode axsembly 330 stacked

extanie sirpctural dtagrams of
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on & omstn electeode assembly 348 along o ¥ Jirection o
forin a stepped stoactove, in accordance with some embodi-
ments, In some embodimens, the step electmde assonbly
339 iy shoeter or navower than the s electrade assomdly
340 along a X direction,

[H078]  In some embodiments, the stop electrode assembly
338 has o similar structure as the electrods ssse crably 161 ay
discussed with reference to FIG 1B, In some embodiments,
the step clectrode mssembly 338 ncludes o fivst electrade
tocluding a head uncoated segroent connected 0 o double-
side segment disposed af the inforfce betwoen the step
electrode assembly 330 and the main electrode assembly
340, The step elecirode assembly 338 fwther iocludes a
second electrode opposite 1o the first electrode and including
a head wocoated segment conpected 1o w single-side seg-

arent. Both the St apd second electeodes ol the step
electrede assembly 338 wind counterclockwise starting

feou & cender towand ontside.

79 To some evabodiments, the mma electode assome-
bly 348 nses the first olectrode 308 and the second 310 a3
discnssed with refersnce 1o FIGE. 3A-3. I some sumtbodi-
avenats, the st electrode aud the seeoud electrode start rom
the same position inside the electrode assemably 340 o wind
ecoupferclockwise from nsidie out. For example, the swagle-
side segment 342 {eg., the single-side segment 316, FICG
IRy of the second electrode and the double-side segment 344
the double-side segment 3482, FIG. 3A)Y of the first
electrede start from the same position within the slestrode
assembly 340 a0 wrad conterclockease,

[0i80]  To some cabodireenty, different from the propor-
tions batween different segments lustrated o FIGS, 3A3B,
the single-side segments 366 and the tail wneoated s _‘l’Ht‘.lﬁ
3B of the first elecirode 3 and the single-side =
316 of the second electrade 318 are longer than the dunbiw
side segroent 32 and the double-nide segmemt 312 4
respective cectrodes. Ins some abodiments, the sinsz,,le—
side segment 346 {eg.. the single-side segment 386, FR
IAY aml the il unccuted segment M8 (eg., the wit

fi g,

upeoated segmerd 38, FIG, 3A) extend from the main
alectrode assebly 349 to disposed on an owter pertion of

the step electrode assebly 3300 For example, the stngle-
side segment 346 of the fast clecirode includes o segment
346-1 disposed on the feft, bottom, emci o sides of the
mizin electrode sssembly 348, and a2 segment 346-2 disposed
ot the nght and top sides of the step du:h'ndc ausewmbly 338
{the sepment 346-2 paniciting v electuchemical reuc-
tivns with the single-side segment of the second electrode 1
the siep electrode axsembly 3M W generste el inw!
energy). The tail pacoated segment 348 includes a segment
348-1 disposed on the left side of the sie ep eloctrode assen-
by 33 and 2 sepment 348-2 disposed on the left side of the
main clecirode smbly 344, In sowe embodiments at the
interfuce bebween the siep elecirede assembly 338 wod he
migin elecirode assemibly 348, the double-side : segment of
the first clecwrode from the step electrode esse mhly 339 s
facing the double-side segment of the second electrode from
the nisin slectrode d\\(‘t’l‘}hh 348 1o pdrtn.s}\m in the elec-
trochemival rescions between the two opposiag electrodes
o generate electricnl energy.

[081]  In some erphodiuents, the first electrade Hrom the
step electrode assembly or the main electrode assambly can
he o cathode or an anode, while the second dectrode belag
an anode or & cathode that is opposite to the first electrode.
I wone embodiments, the battery 328 further dnchades
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separiors {deshed Hoes) disposed bevween the opposiog
electrodes {e.g.. the fiest electrode and the second electrade,
ar the cathode and the ancde). In some embodiments, the

battery 320 Ruthier tuclades & d adbesiee 324 10 senl the
e of the wil ppevated segment on the madn clecirode

sembly 340 and prowective adhestves 322 to prevent
precipitation andior exposare of Bdihum from the battery
320.

JMIR2Y PG 3D s a schematie struchwal disgram of a
batery 3536 inchading @ siep electmde mysembly 330 stacked
o g main elevtrode assembly 368 along 8 Y divection 1o
form @ stepped struchure, in o fance with some embodi-
ments, Io some embodiments, the step electrade assembly
350, the muain electivde assembdy 368, and the shaped
segmems of e fion electrode from the madn electrode
assenhly 366 to the step elevtmnde assenubly 336 ane sub-
stwinlly the same as ihe siep electrode assembly 334, the
puatin electrode assenubly 34, the shared segments 346 and
348 of the frst lecirode from the main olevtrode assembly
330 to the step electrode assembly 340 as discussed with
reference w0 FEF 3 The main difference between the
batiery 328 i FIG. 30 and the batiery 358 1o FIG. 31 is tha,
the Brst electrode and the second eleoiode start from
different {o.g., opposite) locations, For example, the double-
side seprasnt 374 of the first electrodis starts Hrovo the botom
fedt withie the electrode assembly 348, and the dooble-side
soprnent 372 (elternatively could be single-sidey of the
seoongd dlecirode starts from the wp right of within the
glectrode assembly 340 and wind counterclockwize. In some
embodiments, separators are alse sharcd between the step
ad matn electrode assenthlies.

J0083] PG 4A mcledes schematic steuctural dingomus of
twor sides {e.g., surfaces} of ¢ first dectrode 400 of @ battery,
mogccordanee with some embodiments, In some embodi-
ments, the flest elecirode 480 wmohudes 2 bead {eg.. loft end
portion) double-side segment 462 with sctive material
coated on both sides of the corrent collentor, o single-side
sepment 464 with active materte] costed on one surfaee of
the current collector, and » i {eg., the nght end portion)
prcoated segment 408 {eg., a portion of the bare owerent
collector), wd a plurelity of elecwrode tabs 308 which are
copnected to the cuent collecton The elecirods tabs 408
may be presepved from o metal sheet when cuiting the
current electer of the st electieade 408 fone e metal
sheet.

sl G 48 inelpdes schermatic stractural diagrams of
two sides (2. ; wond electrode 416 of a
taitery, 3 accordance with some cwbodhments. v some
embodimenty, the secomd elecirode 418 includes a head
{e.g., left end portion) single-side segment 414 with active
material comted on one surface of the current collector, a
double~side segment 412 with active material coated on both
surfaoes of the current collecior, and o plueality of electrode
tabs 418 which are connected o the current collector. The
clectiode tubs 418 may be preserved from a metel sheet
whes cutting the current elector of the second slectrode 410
froon the metal sheet.

[BO85]  In some embodinents, the first elecuode 408 i 3
cathode amd the second clecirode 418 is an suode. Aderns-
ively, the first electrode 408 15 an anode and the second
clectiode 416 &5 @ cathode. In some embodiments, the
eathode wbudes cothedde cuerent cotlector aad cahle
aetive material, snd the snode include annde current collee-
tor aand anodi potive materiad as di i elsewhers berein.

X
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To wome enabodipents, the romdey of tabs on each slectrode
wan be determined by the number of lavers n the clectrode
asserably, For example, there sre one tab every laver or
eviry olther {aver, The posittons and the distnces between
the tabs on the slectrode can be adjusted o change the
location and nomber of tabs in the battery. In some embodi-
menis, using ropltiphe tabs on an elechode can inceesse the
power density of the battery. Thet is, the battery is capable
of fast discharging ot a high oncrent rate

[8iR6]  FIG. 40 s a schematic structoral disgram of a
battery 420 incinding a siep electrode assembly 438 stacked
an g meain elechude assambly 448 along a Y divection o
form a stepped structure, in sceerdance with some embodi-
ments. o some erehodiments, the step alectrode assembly
438 1s shorter or parrower than the main eleciode assembly
440 alony a X direction.

[HI8T]  To some ewbodiments, the fiest clectrode and the
second electrode of the siep elecirode asserbly 434 nses
cibedded tab stenctures (ETRY as discussed with reference
o FIGR. 3A-38. For example, the first clectrode 432 s
donble-sided with acitve materdals coated on boih sfaces
of the enrent collecton A fab 434 b embedded i the et
electrade 432 as discussed in FHG. 3A. The second electrode
436 is vinple~sadaid, sl 2 tabh 438 ¢ embeidded 0w the coated
surface of the second electrode 436,

[HI88] i some embodimenis, the main electrods assem-
bly 440 uses the st electrede 468 and the second ebsctode
410 as discussed in FIGS. 44-4B. In partionlar, euch of the
Fient and secnud electrodes inelades one or oo tabs that are
paris of the corrent collector a3 discussed with reference w
FIGS, 4848,

[HisY]  To sowe ewebodinents, the Brst olectrode of the
maia clectrode assambly 440 includes 4 single-side segmont
446-1 disposed on the lelt, botton, and shgdyt sidey of the
main clectrode assembly 346, and a single-side segment
446-2 disposed on the right and top sides of the step
wlectrodis assewbly 338, The single-side segment 446-1
participates in electrocheniical reactions with the single-side
segmend of the second dectrode 1o the step clectaode agsem-
by 430 1o genenie eleetrical energy. In some cnbodiments,
the first electrode of the main electiode assembly 440 Nurher
mehides an uncoated segment (e, a portien. of a bare
corrent collector) 448-1 disposed on the lefl side of the step
elevirode assembly 430 and an oncoasted segment 448-2
disposed on the lefl side of the main electrade assembly 448,
The firdd clectrode can be ¢ cathode or an apode. and the
second elecionde s opposite to the st electrode. Tu some
embodiments at the mterface between the step electrode
assemibly 4364 and the main clectrode assembly 4448, the s
electirode Fon the step electexde sssembly 430 is facing the
second electrode from the matn clectrode assembly 448 o
participate in the electrochemical reactions between the twi
opposing clectrodes o cenerate electrical enerpy.

[ousi]  In seame cmbodiments, the batiry 428 fucther
mehides separators (dashed Bnes)y disposed berween the
opposing electrodes (e, the first dectrode sad the second
electrode, or the eathode and the apode). Tn some enibodi-
mients, the battery 428 further includes a tail adhesive 424 o
szl the end of the wil vocosted segmemt oo the mais
electrode assembdy 440, and peotective adhesives 422 o
prevent precipitation andfor exposure of lithivm from the
battery 424

[pig1]  FIGE. SA-SK are schematic structural diagrams of
various stepped battenies haviag electrode seyments from
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the step cells (abso “step dlecrode assemblien”™) 10 be shared
with the main cells (ako “main dectrade assemblies™, in
seeordance with some ernbodiments. in seme embodiments,
cach battery as Hhstated 1 FIGE, 888K uwhades a step
slectrode assembly stacked on a madn electrode assembly 1o
form a stepped strpcture. The step elecirode assembly is
shoeter or parrewsr thas the main slectrade assembly. n
some  ersbodiments, wach  electrode  assembly t\“u.H "}
inchedes a Drst elecirode and g second elecirode as wo
opposing electrades of a battery. In some egbodiments, the
fiest electrode s a cathode, and the seeond elecinde is an
anode. Ahersstively, the Brst electrade is avode, and the
second vlu.n ade 18 3 cathode of the battery. The materials
aunid process usicd for prepanag the wde and the ancde are
discupssed in vartous embodiments elsewhers in the present
dsolosure. Hach battery from FIGS. SA-8K may {urther
mchde separatins :}i,;sh ¢ Boes) disposad between the
opposing olectrodes {e.g. the first slechode and the second
ehactrode, or the mllm»k and the 2 aonde ). Fach batfery may
alse include g tuil adhesive o ses] the end of the il
uneonted segmond onto an ckectrode asserbly {og, the top
of the step call), and profective adbesives to preveat pre-
cipitation andfor exposdre of lithivm from the baftery, In
some embodiments, separaions 2 e adso shared between the
step and mais eloctrode assem .
{0692 For cach battery as showa in FIOS. 5A8K, i
some embodiments, the fwt clecrade fram the step cell
inchides a Brst segment (o.z.. the sngle-side segment 506-1
of the step ool 562, FIG, 3A) disposad on the top and Jefi
sides of the step cell, and a second segment {9, the
sin p;le-aide segment 585-2 of the main electrode assembly
A4, FIG. 541 disposed on an ouler portion, sech as et and
bosttim mdm of the man cofl, In some embodiments, the
savond sepment of the first electrode from. the atep cell
partictpates in electrochemical reactions with the second
clectrode of the muatn coll to generate elecirical energy. The
firgt electrede o the siep coll fantber iocludes 8 Orst
upeoatad sepiment {e.g.. o partion of & bare ourrent collector,
sich as the uncostad segment S08-1} disposed on the outer
right side of the main cell, snd a second wneoaterd segment
{e.g.. the oncoated segment 508-2) disposed on the outer
aght side of the step ooll In some oubodiments, at the
inferface between the step coll and the nuain cell, the second
elevpode from the step cell is facing the st electrade from
the nwain el fo participate 1o the electochamical n

HOTH IS

between these bwo opposing clectrodes to generase electrical
CHRYEY.
00931 FIG. 8A shoowws g stepped hattery 208 inclnding a

step cell 382 having « similer stracture a3 the siep electrode
assegarhly 171 as discossed with reference o FIG. 1D, and o
main cell 584 having o simibe stctwe as the stacking
glectrode assembly 270 2y discussed with referance 1o 20,
[0094]  FIG. 813 fhetestes o stepped baltery 510 inclnding
# step cedl SE2 with @ shmibae s‘mcwrf' a5 the step electrode
assembly 171 as discussed with reference to FIG 1D, ad a
mandn cell $14 with » stmilar siroct R he main electrode
asserahly 440 a3 discussed with reforence o FIG. 40,

{0695]  FIG. 8C ihusteates @ siepped hattery 328 lncluding
a step cell 322 with @ sinihar structure as the step clecirode
asserebly 171 as diseussed with reforence to FIG. 10, aud o
main cell 824 wih o sineilar strchre s the maia elechrode
assembly 448 as discussed with reference to FEL 4C,

[0094]  FIG. 5D iliostrates a stepp&ﬁ battery 3348 including
a step cell 832 with » sieidar structore ns the main electrode

v
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axsembly 440 and the first and second electrodes 408 and
G140 s discussed with veference o FIGS. 44407, and 4 main
cell 334 with 2 simibar siopcture as the main electrode
assonibly 181 ax disonssed with reference w FIG, 13,

[6097]  TIG. SE lustrates 3 stepped batiory 549 inpcludag
a step coll 542 with a similar structure as the main electrode
gssernbly 440 and the firg and second electrodes 460 and
430 as disowssed with reborence to FIGR, 4A-4C, and 5 main
cell 344 with & similar strocture s the wmain electrode

axsembly 278 as discussed with reference to FIn 212
[0098]  FIG. SE illustrates & stepped battery 580 including

a step cell 852 with o stoifar stovectire a3 the main electade
assembly 440 and the fiest and second electrodes 400 aad

410 2 discusged with mference 1o FIGS, 4-400 and o main
cell 384 with o similar structee as the main electrode

assernbly 446 and the first and second electrodes 408 and
434 au disonssisd with reference o FIGS, 440,

[g9] YIG. 3G Hostrates a stepped battery 568 includiag
g step cell S62 with a similar sfepoture as the electrode
assontbly 446 aud the fivst and second electendes 408 and
410 o disoossed with reference to TGS, 4A-4C, and » main
cell 864 with a similar steuctre as the slectrode assembly
240 andt Brst andd second eloctrodes 300 and 319 as discnssod
with reference o FIGS. 3A-3C.

(0] FIG SH iesteates o stepped baftery §78 incinding
a step coll 872 with a similar structre ar the sleetrode
assembly 378 and the first and second electrodes 308 and
310 as discussed with reference to FIGS. 3431 and 313, and
s enane oell 334 with o shailar stencture as the main electaxde
assenbly 181 a5 discossed with reference to FIG. 1D,
[3168]  FIG. 31 illustrates a stepped butiory 575 wncluding
a step cell 877 with 2 similar strocheee as the electonde
assembly 378 and the first and second eleciodes 308 and
310 as discussed with reference to FIGS, 34318 and 313, aud
¢ main cell 554 with a similar structure as the stacking
electrade assembly 270 as discussed with reference o 20
(BR8] YIG. 37 illustrates a stepped battery S84 inchuidiag
@ step cell 382 with a shmilar simctore gs the slectrode
assentbly 376 and the first and second electendes 308 and
iS5, 3AA38 and 3D, and

316 as discussed with reference o FIG
amain cell S84 with & similar struciure a3 the main electrode
assembly 448 and the fest and second electrades 480 and
410 as discussed with reference to FIGS, 4440
[0303]  IIG. 3K Hpsiraies 2 stepped battery S8 includag
g step cell 592 with o similar stoncture gs the electrode
asserably 370 and the first aond secomd electrodes 30 and
318 as discnssed with referance b FIGS, 3A-38 and 3D, and
a main cell 594 with 3 stmthe simctore as the slectrode
axsembly 349 aod first sod second elocirodes 388 aod 318 as
discussed with reforence fo FIGS. 34-3C,
[0104]  TIGR. 6A-6L are schematic structura] disgrams of
varions stepped batteries baving elecionde segments from
the main cells {also “main d\ ctrode assemblies™ o he
shasred with the sep cells (also “slep ¢lecirode assemblioes™),
iy gocordance with some snbodiments. b some embodi-
ments, sach battery sy tHusteated in FIGS, 64 and 6161

mehdes 2 osfep elevirnde assernbly stacked on o main
clectrode assembly to fom a \uppod structure. The step

electrode sssembly ts shoner or namewer than the mam
elecirode assembly. b some embodiments, o battery 816 as
tHustrated in FIG. 68 inclodes 3 main electrode assembly
612 stucked on s step elecivode asseubly 614 o foma an
mwerted stepped strpctore. o some embodiments, a battery
629 ax ihustrated i FIG. 60 inchades 8 Rest step electoods
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assembly 622, & mais clectrode assombly 624 stacked o the
fiest step eleoirode assembly 622, ami 3 seonrd step elec-
trode assembly 626 stacked on the main electrode assambly
624 1w forre 8 stepped mmtm‘. in some emboduments,
separatrs are also shared between the step and main elee-
frode assemblis.

OS] In some embodiments. cach electrode assembly
{eell™) includes a first electrode and o second electrode as
o oppostag electrodes of a battery. In some endbodiments,
the first electoode is 3 catheade, and the serond electrede is
an anode. Alernatively, the first electrode is anode, and the
second electrode iy @ cathode of the butie v, The matedals
and process osad for preparing the catbode and the anode wre
discussed in varions embodiments elsewhere in the presen
disclosure, Haoh battery from FIGEB. 65-61 may further
welede sepacators {dashed lines) disposed betwenn fhe
apposiag eloctrodes (e, the fisst electrode and the second
wlectrode, or fhe cathode awd the anade). Hach b;attus’ Ty
wiso inclide 2 tait adhesive 1o seal the end of the tail
uncostad segroent e an clectrode assodly {eg., the
bottom of the main cell of the bueries n FIGS, ﬁ“k and
{3615, wmud proteciive adhesives to prevent precipilation
andior exposure of fithiwn Fom the baltery.

P8 For cach hattery as showe n FIGR. 8 A and #)-6L,
the step cell and the main cell share ove or more womsmx
of ihe fiesl elechnde from the main elechode kmmnbik,,
which aee similar w0 the baftery 190 as Mscussed with
vefevence o P 1E. In some ombodiments, the fivst lec-
wrode from the ruain celf includes a first segmen {e.g., the
single-side segment 606-1 of the muin cell $04. FIC LR
disposed on the left, bottom, and dght stdes of the main celi,

atd 3 secomd segiment (8@, the single-siide segment 606-2 i

the matn cell 604, FIG. 8A) disposed oo an onter portion,
snch as right and fop shles of the step cell. In some
%mbmmnmm the second segoent of the st electrods from
the madn cell pariicipates in elecirochemival reactions with
the seoond edectrode of the wep ool o geterate electrical
energy. The fest clectrode {'mm 1:519 main cell further
mehdes 3 fiest ancosted segment {e.g, a portion of & bare
vrevent collector, such a3 the - M segment 6081}
disposed on the cuter left side of the step cell, and a second
uncoatind segment (2. 1}1‘ uncoaes sepment 638-2) dis-
posed on the outer lefl side of the main cell. In some
erhodiments, @ the isterfaoe bevween the @ step cell and the
nein oell, the Brst electeode of the step cell is faeing the

sceond slectrode of the main el to participate in the
electrochenical reactions betvees tese two opposing elec-

trodes o penerste electrical snergy. In some embodiments,
separators are also shared hebween the siep and man clec-
pode assemblies.

o7} G 84 shoowws g stepped battery 08 ncloding a
step cell 602 having » simidar structure the stacking
electrode assembly 286 a3 discussed with reference to FIG.
218 and o maio cell 684 having a simikr strocture as the
main electrode assembly 192 as discuassed with reference 1o
1.

o8] FIG. 68 sluvws an fmverted stepped battery 814
melnding 3 main cell 812 hoving g similar strocture as the
maie clectrode assemblies 18T and 161 3y disoussed with
reference to FIGS. 3 and 10, and & step colt 814 having o
strncture of @ stacking cell by stecking the first and second
electrodes aml the sepator ag discnssind with reference to
FIGS. 2A-20 Sinatlar o the main electrode assembly 151 or
161, the first electrode from the mmie cell nchdes single-

s
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side segmens and uncosted segments tht gee shared by and
dispossd on both the main cell amd the step cell 1o ncrease
the arcss participating in the electrochemical reactions and
tr impeove the muhanmﬂ mtegrity of the battery 616
[8808] TG, 60 shows an nveried stepped batigry 624
meluding a step cell 626 disposed on g maln cell 624, and
the main cell 624 fither disposed on a step cell 622 In some
embodiments, the step cell 626 and the wap cell 822 ench
mchudes a sinilar structee a3 the stacking electrode assem-
bly 250 as disoussed with referenee to FIG 21) The main
well 624 tonchudes 2 simdlar shructure as the ruain eell 192 as
discussed with reference 1o FIG. IR, In some embodiments,
the fist olecwode from the main coll melhdes single-side
sepmpents and sncosted segments that are shared by and
jaspnwj o thie main cell 624, the step coll 622, and the step
well 628 to Increase the areas participating in the electro-
chentical reactions and to improve the mechanical integrity
of the babiexy 628,
[HE86]  FIG. 612 shows a stepped battery 638 incloding »
step cell 632 having & similar stonctore a3 the step slectrode
sesernibly 191 v discussed with reference o FIGOIE, and &
awsia cedl 634 haviog o similar stooctive as e mata ehec-
trode assombly 440 a3 disenssed with rederence to 40,
[8Ed]  FIG. 61 shows a stepped batiery 648 including s
step cell 842 havaag @ simdbar structure 4 the step electende
asserubly 191 as disenssed with seference fo FIG 1B, and o
main cell 844 hoving o similar structure as ihe main elee-
fode asseibly 440 as discossed with refersnee o0 3C. In
some embodiments, the first electrode ad the second elec-
trode of the maio cell 634 in FIGL 6 start winding at the
saneke focation, whereas the fisst decrode amd the second
electrode of the mein cell 644 1n FIGL 6B start fromn different
foppesiie’ fooations.
(0112} PIG 6 shows a wepped battery 856 wchuding «
step cell 652 having s similar suchee as the stacking
electrode wssermnbly 250 as discussed with reference o FIGL
30, and 3 main cell 654 faving 8 similae strectnee as the
stacking elecirode assembly 448 as discussed with reference
tr 4C.
[#133]  FIG. 84 shows a stepped battery 653 mcluding a
step cell 687 lrving 5 stmlar stoactire as the man electrode
assernbly 440 wnd the first and second electrodes 400 and
419 as discussed with reforence to FIGS. 4A-4C, and a rasin
call 659 having g stnifar structye as the stacking electrode
assembly 440 o5 discussed with refercnve to 4C,
[B8114]  FIG. 61 shows o stepped batlery 660 ncluding @
step coll 662 having a similar strocture as the clectmde
assembly 191 as diseossed with reference @ FIG. 1B, and a
mwstin, cell §64 having « stmilar socture as the main elec-
frode asmembly 348 g discussed with re:t‘erence o 3
[#118]  FIG. 61 shows g stepped batiery 670 incloding 2
step cell 672 having o sinilar stenctore sy the stachiog
electrode assembly 2805 as discussed with reference to FIG.
21), andd o mate cell 684 having « stotlar socture as the
mistn slectrode asserably 344 as hisoussed with reference o
A
[8116] PG od sbows a sfepped batlery 688 juchuding
step cell 682 havine a sim tructure a3 the main electrode
axsembly 448 and the fiest and second electrodes 400 and
410 as discussed with reference to FIGE. 4240 and o main
cell 884 hoving a stmilar struotive as the main electrode
assemthly 349 oy disowssed with reference 1o 30,
J0117] FIG. 6K shows a stepped battery 694 incloding
step cell 892 huving a similar siruchue as the electeds
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sssembly 348 and the fion and second clectrodes 398 and
3 s discussed with reference fo FIGR. 3430, md a nain
cell 684 having o shoiler structie as the mata electrode
assernbly 340 ax discussed with reforence o 30,
[B1I8] FIGE. TAT are schematic disgrams lpsirating
vartows embodiments Jor stacking the step boltenes, g
accordance with some embodiments. In some embodiments
as dlustrated in FIG. TAL & step cell is disposed on o« main
welt, and the step ool is placed du the widde o the main cell.
Ta some embodiments as Hosirated in FUG 7B, o step coll
is disposed on & mwin cell, and the siep cell is placed oo coe
siche of the main cell In some other embodiments as iHhas-
wated in FIG. 7O, @ finst step coll s stacked o a main cell
and pfd cod ot o sade of the main cell, and & secound step
cell is stacked below the muin cell and placed 1o the middle
of the wmaiy cell, Thus two or more cells can he stacked in
'W!I’i(m\‘ ways 0 provide differcnt shapes of the stepped
v, fo acconunodaie devices having different shapes
immcd space fw the hattery.
09 T is noted that the figures as disenssed n the
deseription of the anbodirments hevein are Tor Hiusteation
N

purpose onby and are oot nfeeded o Hogdt the seope of

clabas. Forex :ample he different segments in the olectrades
as dlpstrated i FIGR, 1ACTE, 3A-38, acd 4448 ae not
fntendad i he lnuted o the lengths, proportions, mnnbers,
andfor focations as shown in the figures. In some embodi-
ments, the single-side segments wen be bnger than the
douhble-side segments. In some embodiments, ihe wnenated
segmens (ooated ot hewd or tad) can be Jopger than the
donble-side segments. In some

hattery design and nunndboturing. ModiBieations, variations,

snd aliemmative embodiments will be apparest fo those of

crdinaey skill in the et having the beoefit of the ilnstrations
presonted i the foregniog descriptions and the sssocisted
drawings.
013 The temmincdogy used in the dii"ia':ripfi()n of the
ecmbodiments herein is for the purpose of describiag poe-
tenhy embodimests ordy and s oot nteaded o0 hant the
seope of claims As used in the deser ‘ptiun of the embodi-
ments and the appx:mluhimma the singular fopms 9.7 Pan,”
agd “the™ sre intended @ in ud\. 1t pmm} Foemas a3 wall,
unloss the context clearly ndicates viherwise. It will also be
understood that the wrm “andfor™ s wsed herein refers o
and encompasses any aud @l possible combinations ol one
or more of the assoclated Hsted m_m& B will be further
understood that the terms * compr ises™ amdfor Scomgsrising,”
when psed in this specificatio
stated fewtuces, clements, andior componems, bot do not
prechade the presenve or addition of one wor more other
fontures, elomends, camponeats, andior groups theseof,
(01211 Toowill also be understond that, alihough the terms
first, second, ofe. may e wed herein (o desoribe vargoos
slements, these elements should not he lmited by ihese
torms. These teons are only used to distiy gu\hﬂm cloment
from asother. For example, & fiest electrode sssembly could
be termed a second electrode a};.ﬂ-‘,mnh}\: and, similarly, a
secemd electrod assemdbly could be termed g finst electonde
assembly, without departing from the wrvpc of the embodi-
maents. The first electrode assombly and the second electrode
wembly are both electrode assernblfes, bu they are not the

El
sume electrade susembiy

(8122 The deseription of the present application has heen
presered for purgoses of Hiustration and deseription, and is

‘mo\nm‘imh munhers of
varions types of segments may vary aceording o the peed of

s,pmw the presence of
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not inferdad fo he exhavsiive or {mited 0 the wveaion o
the form disclesed. Mony modifications, variations, aud
alterpative embodiments will be apparent 1o those of ordi-
wary skl the aet baving the benelit of e reachings
ented in the foregoing descriptions and the associated
drawings. The embodimeni was chosen and described in
onder fo besi explain the ponciples of the inveniion, the
practioal application, sod 1o envble others skilled in the ant
o undesstand fhe mvention for various embodiments and fo
best pitlize the underbving principles snd various embodi-
ments with vargons medifications as are spited 1o the par-
freukie wse contemplated. Theredre, it is 10 be undersiod
that the scope of cladms is not to be Himited to the specilic
examples of the enbodiments dsclosed and that mostifies-
tions and other embodiments are infended © be included
within the scope of the appended cluins.

What 18 olaimed i

1A battery, compasing

i first electrode asserably wchuding a fiest eloctende; amt

3 second slectrode assembly disposed adjpoerd the first

glectrode assembly along a first direction:

wheesin the first clectrode comprises a Bt segmet,

disposed on sn outer portion of the seeond electrode

assembly,

The hattery of cladm 1. wherein the fisst clecirode
farther comprises o secorud segment elewirieally coanected o
the fivat segmend, the second segment disposed o an outer
portion of the fiest electrode assombly,

The battery of claim 2, wherein the fiest electmde
ably farther comprises 2 second electrode facing the
sieconed segment, and whereln the second segment comprises

a fivst active waterial coated on 3 surbsce of a first eoerend
wllu.mr fachng a second active materisl couted on a surfice
of @ second ourrent collector of the second electrode,

4. The buttery of claiim 3, whereln the first segmeni of the
first electrode compases the first getive material couted on 4
stnghe surfiice of the first curnent colfector that faes the
outer portion of the second electrode sssembly.

3. The battery of claim 3, wherein the Brst segawent of the
first electrode comprises an sacosied portion of the first
ewereat collector that faces the muer portion of the second
‘*}&ctmde aeseaqibly,

. The hattery of claim 3, wherein a starting segment of
l'he is t electrode Lumpmn the st gotive vuaienial coated
on both serfaces of the Grst current eollector.

7. Thee battery of cladm 3, whevein a starting segaent of
the first electrode comprises 3 pocoated portion of the first
corrent collector,

8. The battery of claim 1, wherslu the first electrode s a
cathode.

4, The battery of olaim 1, wherein the Grat electrode s an

1 The battery of olaim 1, wheratn the frs clectrode
assembly 35 shorter than the second elecirode assembly
along a second divection perpendicudar o the first direction.

1. The battery of claim 4, wherein the seeond electrode
assembly is shorter than the flest electrode asgembly along a
second diccetion perpembicular to the fion dirsction.

13 The battery of olsim ¥, wherein the Bt slectrode
assernbly comprises a plurality of cells that are stacked on

cach other,
13, The battery of clalm 1. wherein the first
asserihly comprises a jolly-ooff cell.

slectrode
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B4, The battery of claim 1, wheretn the second olectrode
assembly cotaprises a plorality of cells that are stacked on
each other.

15, The battory of olaumn 1, wheeen the second electrods
assembly comprises g jellvanll el

16, The bagery of ckeim 1, whereiln the fird elecirode
further compeises @ thind segment slectrivally coupectad o
the first segment and extending from the owter porfion of the
second electmde assembly o wrap & portion of the Bist
slectrode assembly,

17, A haitery, comprising:

¢ first electrode asseroably tocheding « fiest electmde; and

@ second electrode assentbly disposed adjacent the fiest

wlectrodi assernbly along a fisst dwection:

wherein the fest electrode comprises:

a Brst seqroent, disposed on an onter pustion of the

seeond electrode assenbly] aud
a second segment electrically connected fo the first

segment, the second seguent dispesed on an outer
portion of the first clecirade assembly,

18, The battery of clabm 17, wherein the Srst electnade of
the first electrode assembly iy o cattede.

19, The battery of cham 17, wherein the Hint electrode of
the first electrode assemdbly and & second elovtrode of the
second electrode assembly are disposed &t an intecfuce
between the first electrode assembly and the second elec-
ode assembly, and wherein the first elecirade of the first

Feb. 6, 2020

glectrode assernbly and the sevond electrade of the sevond
slectrod assembly paeticipate in an elechochemical reac-
tion,
28, A hattery, cOomprisig:
a first electrode assembly incloding a cathode; and
a second electy smbly disposed adjscent the frst
clectrode assembly along a first direction:
wherein the cathode comprises o first segment disposed
on an ouler portion of the second electeode assenibly,
and o second segment electrically connected o the st
sogesent wid disposed on an onter portion of the Hes
clecirode assembly, and
wherein each of the frst electrode assembly and the
second electrude sssembly comprises:

a cathode inchiding a cathode corremt collectoy and 3
cathode sotive menerisl costed on at lesst a portion of
at Jeast oue seface of the cathodie curnent collector;

an anode oppostie to the cathode and including an
anide oorrent collector and an anode active material
coated on at feast 3 portion of af least one surface of
the axode eurrent collector,

a supaator interposed between the cathiode and the
anode; and

an electeolvie interposed between the cathode and the
artixde.

&
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Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5
U.S.C. 552) and the Privacy Act (56 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court,
magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member
with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the
information in order to perform a contract. Recipients of information shall be required to comply with the requirements of
the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may
be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to
the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/
her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to recommend
improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such
disclosure shall be made in accordance with the GSA regulations governing inspection of records for this purpose, and
any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement
agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/699,555 11/26/2024 12:39:51 PM Z ET U 020968-8

Title of Invention

ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING THE
ELECTROCHEMICAL APPARATUS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 3466 FILED BY  Olivia Stanford Cato
PATENT CENTER # 68128012 AUTHORIZED BY  Janet Cord
CUSTOMER # 140 FILING DATE 03/21/2022
CORRESPONDENCE - FIRST NAMED  Xiaojing Liu
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
DA /120425 E2024APC42337153 Olivia Stanford Cato
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
SUBMISSION OF AN
1806 INFORMATION DISCLOSURE 260.00 1 260.00
STATEMENT
TOTAL
AMOUNT: $260.00

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.

0686



JP 2018- 18646 A 2418 2.1

G0 BARRSEOD DR HERBRE L E8A HDNHHEANE S

$SH82018-18646
PANB-1864640)
U RAME  WRNEHIE B2 1)

Sh it Fi e e o B (NE Sk
HO 1M /0887  010.00) HOIM 1070587 5HIZ G
HOTNM wose ongon HOMM 10702 5HO43
HOIM 23 £o0e.an HOIM 2% A
FEWR A8 B8 s QL it E
B RSB SEBEZOIN-1SH00T (PO0I6-148867) [T EEEA  O000USBIO
83 HER FRAETEITE (2018.7.20 I P g P g W ARAES

(T4 REA
FHRBA

(2 RORE

GhRuy

BRI A ORI AN AR | %
1O0TRO64

B Sk BB

1001 15801

£IL =W XK@

Pk BE
KEFERTRE-TH1I%B88 B2
T ABARUEN

B #7
ARERATRE-THI%E888 BX
X ABAREN

BREICRA

349 [(RUBOES] VFD L3RRS

(sn{ B8

[ Y] AESHARET. SENRORVY F 7 44
Fo ZRERERATE.

| RSN BUEROBBEE. BRROEE: &l
FeaAl—2 5L TRESTTEBSS RICEBBShT
EY . BREROMK S ETO-BR. AEEER
LSEABESTRE RO RV ARERER SR BL
. FEREREY T, SRR RERBAREBR
ESTATEY, THESEENARESE. YBRTE
1 OSSSHRRNE: B2 OB SRBHREE oW
BLTEY., BELABCHEREEREEhR: g1
AL -4 2NL THET S EHRSHERsICR, B
EROEFFHOIRLY EXFF~FTHIEEREDN
LTHRY S RTEY, BRF~TH, 5024644
YHHERET, R, EEEFFEOEBNTYERRET
ESOERAFETELBA LSS HENEL2EX L0
TEENRBLTE.

[ BRE) M3

0687




(& JP 2018- 18646 A 2018 21

{ BB ROEE]
{ Hk®Y ]
HFE ATy 2 RBHETH-T.
AEREFEAN~HOEIN 2B OPRYPBROBEAFBRHW I T EY .,
MEBEEROoBREGR, RROIFEBF L HF AL~ 2N L TEEBTHhTESS
KIKBRERIKTEY .,
HREIRFLIUTHRLER., ThEPHEEERY Y. SBEE 72 LT Y,
HMEBEBR, BEBESRLoPR{ s ~HLAEAMBERITBY .
HBABOPARC L FHO~8E, AR RLELAESHEBERUTLHALAVLEARS
BHEHHEHL .
FRAESEEYTH, iRRB0SRLEABERuBOIRTE Y,
ﬁﬁﬁﬁ%%%ﬁ&%m\@E&T%1mﬁﬁﬁﬂ@%&&&%ﬁ@ﬁ&éﬁ@%ﬁﬁ
CBELITEY.,
FOHLABIVTEABERREHEBE AR TS~ ENLTHATSESARES S
L, PEEOBFFROdELUL AT F - FHAEREENTLTHBYFES TS
LN

ﬁﬁfufg\0§¢kﬁé‘ﬁﬁﬁﬁf ﬁ?ﬁ@ﬁ@ﬁﬁ@ﬁﬁﬁﬁ\m@ﬁﬁﬁ
BRONFAATELHACHEINBLEIE LS IR WL EETBR Y F LA X 2
:R%!uo

{ BRmE2 |

HRETER, TESTE Loy~ EESRBERrTE Y.

HREEBOPLRIELPFECORFFAEHSBE,. TESEEECTHEHSHEERU T
HBVWENEEHABHBEFL .

BREBEEF TR, RIS ORFFRNEHBOLEREBRBUTICTRENESY
ATV 28RE LEEDUF LA 2 BRI,
{ B RE3 ]

BT ARG ERAFOREHFETEL U { mm ]
FEHEHEL2{mm) #, L1 SL2HM0. 8~1 . 27
4 &Y IIREE,

{ BkB4

HMEAEASREASERETHELTVIERR LERDY Fo L4 F vy I REH

EESANERBORS
EH LAY FIL

| SRWEs }

MEF-7OTEEFAFETEHER, SRV —-2%
HEBoBBEFARAITERIYA X VERE LERE
{ HRES )

MEEBERS THLVHRABERESP TR, IUEBHAsERTRICHERL LW
KEALAHLVEINLESEIATLITRE 2 RESDY 9644 ZREH,

{ RBOFEMALRB]
{ B o8]
{0001}

TORBER, UFOALASIFI Y IEABTHINTILOTHLB .,
| YERW]
o002}

HFXBEHRIRBBTHBY FILA T 2REBEB VT, SHAELTCER YN
Roshdhal, RERNBLIUVRENAATORERROR ISR S AT WLE,
{0OD0O3}

HAXE! THELEBOERY TOREERAEBERERGT R L ERE» T, B R AF~
BE. SLVERSBL~M B HE TR e NEEIRTVS.,

10004}

NLTIWRETEZREREEERRE
YFG LAY 228,

0688

10

20

40



(3 JP 2018- 18646 A 2018 21

REEYHZ TEREREL BTN ABETHR-2TE, RERUTRAATAEESR
PEU LB BV REUERETIILELAHFITRLIARTREIRERFASIATVS

PR RW IR
PR R
{0005}
a8
[ B T2 ) BW201 4228328 848

Mo BE)
[ REHFAHRL IS ETSHE]
{0006}

COEIR, Bro®S sl AORER4 T oREs IR T AN AR RLS
ﬁbnfmé;m%%ﬁ\%E%ﬁﬂﬁ@%@%?%ﬁ@bﬁﬁ@ﬁﬁ%m&v\%@ﬂ
MEIGEFREARETEERCOS VW #9440 2 REEMA2BETEIETHE,

{ SR HBRT I LD OEE]
{0007}

FEHR, VFI LSS Y IRRBTHI T, A EBEERC~-NORLEEH2EBEERH
OEFPRAVRHEIATEY, SEETEROBTERR. BEROTB:ABE Y NL — 7
FALTREBEIATHASIROSEIRLTEY, FREERSIVFRABE., ¥+R¥1E
HEEY V., BHLES 72 ELTEY, R ABE. aREER bR EE —~HE
RESRBrRETEY.
NMRABOPECEEPAEOHE, AESEE I AESHBE YRR TLARAVEESE
RBFUHRFEZRFL, FTESEEERS Y. RREORBEBHBHECERIRTE Y.,
HRASEEIRBUEER. FTOSATHR OABSNNBHANLE2 ORBELHBHERES
KEELTBY.,
HPBLABISRAERESEEBL AR AL~ 9 ANLTHRTI»ESANER
B, SREROBESTEHOTHELUEARILF~THRAEBRE LML TRY AT SY
V BRF-TR VT AL FAFERET. BOEEEFIAOEERT, PEETE
BOBFFRAITEYBAAEORRESBERYIBVWISARBET &

{
{ Bl ] #2008 ~248583 ¢
1
{

{ RBOBR]
feoos8:d

FRB|LLAE, AERBREFRET, £EUFDRVY FU LI A TREBSIEHT
5.

| EmoSeanEn]

{0009}

[ Y 33 HOLENRO-~-ATHIRYERORBERE BT .

B ARBOoRERFO—FTHBAEEET.

B3] ARHOBRERO-HTeHIEREEY,

Re ] SRPOXKEBO—HTHD,

HKEERBETEALHOEE]

cCotol

XRFOUY FOLAIFYILESHBTREBROABOESTFNPRIELABREY V12 8
B2, ChARGY . SEHOBFORBOSNERSBATR &M MBI 0T, RE

EFRBERLIDI LSS E, SN ERALIEI LA MRS, SBENSY TR, B
HABKBETZ2H0K., AR LOEBANE 2B TUVAVREBERSEREBER

gaYhD, 0FY, ARUREBEIPHRAELABEYE B HEBATL T WE,
oot}
~ﬁmj%@A%ﬂyzﬁﬁﬁﬁ;@Nu—&%fV“EﬁAﬂﬁhﬁ@éﬁﬁé%ﬁ
MEIER, TLT, EEALOLAFVERBUIRBLLUFVESSFORESEBLET S
kmﬁ\ﬁ&mﬁ@&f@mﬁ@&@ﬁﬁﬁuﬁﬁ%ﬁ@?%a

.

L

0689

10

20

40



¢4 JP 2018- 18646 A 2018 21

{001 23

ABEFTAPDLEFOAEETHEHBLTEAN B YIS L, SHUSHOER
AN RHEINALUSITUONBET S AR BRI SN RZ, TOT, 88
THEARERABHARLE 2L - S ENLTHB T2 EESARLEESEEYLTCF —~
FEBYHTE., TOBR., F~TRBYFOLLAFEEBLAL, MAT., F~7 B IH
QEFAFAOTELYVEARAIVIOLARHL. EBCEFFRALRFBLAF T8 8
R, BERABEELAVL, 2hARKIY, SROOLENL TR YBT3 8P lED
{001 3

BLF, BEABVLVTHELXSS ., 8, LB RBEL AR TBY ., #BOTHS
FUTHEREIRBELRD .,

{001 4}

M1 B3R WoREEEUF2888 oBBEBRERY., R8T RRBRROEE B
WA -9 &N L TRESACHBIRELBEHIA, BEDF~-T2EHTVLE
. REAT REBEE. FEEEHLIILY, ~HOBLEHLEF ORFEBREASTVLS
. BREST oRBHEHIBLREISEES 723 - 8888y 713 A BHLTVAE, 2O
B, ERERY V23 L 8887130, BRSO ER O BEEL AHCER
HRVEIIKNEBEBIATVE., ChildY, AESFOSIK~DY T BREBZERL Y
HEERRFANCERLEERBR T A NHES.,

{001 851

FRPOQU F T L&A Fy2REBE, COREYHFROTRS LRI OAE/ ALY
ML, FAEREFZTALTEHL THEI RS, HEBREETE 7 06T BRI
TH5E,
lob1 6!

M2 BXEPORRFRELUAIERPEBIODETSLUVEEFQIEIEREETL T3
: BBET 1R, BROSELEFRI 2 LRSS ORTHFASBUETRESHR
EHRTLESNAHBEBARA ~A4 8L TWS,
foot 7}

ARRBORFAPAPABIEABEETRENRI 4 HFBY . LTINS 4 R
Bl OSBEHBHESAI L B2 0888 BRRBAZ EKBELTVWS., BERS
KEBHE 4R, 8888771 IPERIBRIYBBIRT VS,
o0t 8}

EEERAEHAENLSBE AT RN, FRCAEREFAY RO BR TR T
L4 AREEERGEL,. BROAFREYBLETRL) SHEESRBEEIEERT
ST RSN EEREAT L B2 0B SHREREAZ ILBELTVAREL W, £
LT, 81 ORESHBHREAT ORFAATHELI {mm)} B2 OREAARER
BAZODEFFEITFL 2 {omm) £, L1 A 7L2A0. 8~1 . 2088 2 0HE
FLVW, CORBTHAMIESYEXELEALIYE., BERNE L2 UNEBYRZI N EEDIET
HE.

{00198}

RABRBRORFHFADLBEHLABESERBERT s HHY, ARERASHBI B R
SI0ERSVERPRARAI - F4 ORBINEHREEA I I LBBLTVLS,
{Co20;}

FAERBEECEOHERPEER L THEIY TR SHBEREABY T LS, 2
FU. BT ORBAANEABAl ORFHFARAITELTI {mm) ¢t BIOEVEABER
BASORFFNMIBELI(mm)} HRE-TEHEY ., B2 088 4RVRSAZ ORES
BTELE (mm) PB4 0REBESNBPEHAADEFAESIZLA (nm) B8 ~T
H3, B, RFOCARLEHEHS 4 0BEAHTHEI AW {me) A EHOEES
FESER S OBREFETHEI BW{mm) RS~ THD,

{00213

0690

10

20

40



(8 JP 2018- 18646 A 2018 21

AERPBETHABORE I UREORN L ALY, REX TR
AHEALB-> T2 LRV, €4, #TLELBEORELRFEL 2 EEITEZHBG AL
CYRABOTERRLY, T, BROEFAMPRFLALSAESEER LKL EES
HRBAEFHRAVEF A >TE RV,

{0022}
IRFARPOETEERLEIEROEEZ 1 0OXRTEHLCEFOFRERERLTWLD
s EBZ 1R, BROIEESR 22 kK EHEARHOHESF RS BN TEBR SN
AR TIERSABBABCT BLAUC2 2 FL TS, £, TE21 R, §HL K
BLASRERSAEASI 4821 88 R ENLITEATA2EEOREBR S,
?w?24\25%ﬁ¢%armf?4\?6@&@?$% Pt ETHE, TBOESES
M EHIYE RS, B8F~-7HIESHEHE2 AR TER PO RARY, F~F 2w
VEZ4e, 25 e £ HBLTVE, EA, BB ~TF24 25 0 EBEETEIRTW
i, BRASYTIERERSTHBI 4, 1 5 0B smTHI AW, 1 5WELEY & X5
mgkhkiq1§3Lﬂnm\E§L@f“?ME“@“§% LT RAEEBEELRSE
EWITERAED, EEREBTHF -T2 E, 250205 BATVLEN,. BESH
BAYRBEOATHILE, EBLABOATF~-7T20R3FAELND
{oopg 3}

ENEARROEFFANNSBLHIILEEOABEARYRLESESRABBERESRL
. BRPOISLSURBAHEBUERFATR AY 2FEEE8FYT23 2423 b 5EEL
TS, B, EHEEEKO - FHOoBEBE RFUITESEY TE2BSLTERL, A
ERITBEROSERFROEEBLAERS. 224, Vb3 BURBETIES R, A8

HFHARAERBEEFETVIAN-BRTHI O, EESEIYTLESEFFHERRICE
NFREBEEBRS TEBERTEE. BFOREBUERAE LT ETHEHN LY
REBEABRBRLAILDEELL., I, ARXBUTALIARETCYLEILG, BB
PAXF-FESHIEFEL W,

Qoo 24}

B4 A2 PORRMBRUBIF~TF2a8F¢., F~724 38241 2, EH2
41T ORBLBEFRZ A2 8RBT VR, EBR2AZ2DERBEEAATHEAR{ mm )
. 24, 25 0LEBEFFESETH(nmn) XY AX, B2oEBORFSEN
mm) EEUNI ALY DI, DFY, AHSTH., AHSHOBE NRY T, 8#

2&%®Eﬁﬁ$ﬁﬁ@ﬁﬁwmﬁw%ﬁ%%&ﬂ@@ﬁﬁ@&ﬁ@&%za3&§?%
s ChilEY ., BEF-TREFETCTEROEFFATESRHAARSG( F—~T U8
24e, Phe ) HUBSBR2EIAWEIRTEI & MRS,

{0025}

BEF~AHAEEFRTIHCOHSEF I THLBALESLETNREE YR L. B ED

SR EHEBLABRP A -y EORMKRYUHLTERARRSNBERZS LY, UL
CEBENENTHEZ., ARERLILHE, ABEFEDPEET,. BB ETFTHIZ I L
. BBELI FHAEBLETSIEFNHERS.,

{0028}

v, ¥EPTHRY LTGRO FOLIF 22RO BE DU THREY L.
o027}

[ B

;$:3§§?§b‘,}‘ FOASTFYZIRERLURIERCLE., SIAE, THEDE. §88%. N

4 FTEeSHATHEBSHEZ,. RRLOFARIREFLETLIRBOLOPFRERTE
%&

fooz281

&ﬁﬁ%%‘

LHRHEBLBOLIEEINEE. BUBESTHY, 1 FU7ALSEIHORBLBSO

BUBLRILOTESENREERTAELL, U F7 LS CRQRREROBRSBR
ELTR.BAK. LI 000, ., Li (Ni Q. Li MaO,.Li, Co, N

x

0691

10

20

40

50



(5 JP 2018- 18646 A 2018 21

Py oy O b L Co My, O, o L NG ¢ Ly MO, L, Ma [ Ni

cC0oy L, Ly Qs ki M, 0, 0 LT M, L, M, 0, BPBIRERS,
@L»i%@%ﬁﬁﬁ@ﬁﬁkaMH\Mg\Mh\Fﬁ\Co,Ni\Cu,Zﬂ\
Al L Ti 2y, Ge RUCr U RAPAHADBENRD PR EHI BDOEBARTS

g, 0Sx 21, 1,0y <t . D, 2, ¢<z2<1., DTHB.

o028}

LKA H

LIREBILBVWESAYFELTHE, SHERTLEPHELEERLOTHERE . RTEYH
BiE., AP AREEOLThE ERTER. AW, Y 2y EESYFL(PVDOF)
fHxzFLy, YT Ly, RUFPI2ALFLIFLU{(PTFE) . RYyAF
HIRAAIQTOELC{PHFP), AF Ly 43220 (8SBR)Y . Fh3>2 0
FRITFLY - AFHT AL FL2HEIR, FEFITALFAZFL - AFHT A
FEHTORLHEBRAF{FEP) . FFS7AFHBIFL v~ A~ Ad a7 sy
THE~FLBEREBIPFA}Y | ZFL v~ FLS 2tz F L rE88K{ETF
E}\fﬁﬁnrhwﬁmzmr%u‘(PCT“E)\ﬁnEp*m%h%?m#mx
FLUHSSEK, TFL~dOOby TSR FL Y SE{ECTFE), Riz
EIFLy~To Y ABRESE. TFLy X2 Jb&éﬁ‘}t&éﬁi‘. ITFLF-F o
m&¢%m&§ﬁ% EFLUYU~ASFTUARAFASREERETEIERLORESHON -

*HRBESOT EYR2EMEETERTE S,
{GGM }
< HEHH>
RESBLBwWIEERHMLLTHE, SR THEHRHMRNEELTOTHARE L, BIA

M, RBEH, ABEEEOF ST rAb PTEFLP TSIy S Yy Fn T Sw b
BRA) . FY XA TSv o, 29 ~32AFI9 9, 37T I3w s, Y~ AT 3y
2F0AHA BT I3y 2 RREE., cRENSONTHRE:, THLI D LDFOER
BE;, VoS BELEBES,;, FEVRBAVILELS LR ERIs R~ BREF S
YEOSERESERLYE: XY 2oy FIKTOERI|REBENESe R, T h
55T BERBRTHOTE LI, 2 WUEEAHELTIELE, Jhe0pTE:, BRBEOS
WHSTrAME BESEBhAaAHI-Hr 7Sy o8 Fe L, g4, ERYROBEE
FLTR, ~XEFLNBEIHRYT., TXIEBY. Fr YIRS Fr S0 E SR
BREROLOGLEBVARIEITEL, 0L LREAFTOHFDR, RYBVIFEETHY ., &
ERFREFERS.,

F 00311

<EEHK>

IRTSELBEVCIEERS I L TR, L HLRTLEY F @ LA F v IRBROE
BRBEIATVWALOLEROLOFABETSE., A, B Q~30 um OF I
FooLABFREEL V.

o032}

<EBRORBESE>

LEEREE, BAE, RLATEESE. SRDERTAL v FE N~ A F 42
~EQHREY{NMP) SORHKOVMIFTAA~ZINER2Y ~ROTFTEBAHIEH
MeE EELEL, SV ERREBRLTLTE LV, J . IRERBVADFER
£.;tfu‘§“|ﬁ£:‘§$ﬁl, %%%Lf:%:’”,Mx%hﬁ@tﬁtbb;:&?%iﬁﬁf‘rﬁ?  EBARTEEST R

ENTEL, EROBEFRE, LECHFRLMBIS LRI Db TRAC, ROBESFHET
WET B2 TED
{06331

<EBEHR>

LEHERSABLBVWIR, ERFPDEORRE G2 ~3 8 B84 L. SRR

3 ~6 BER%EL. SA VYA OFEI~8 BERRETEIZAFEL W,
{00343

0692



(7 JP 2018- 18646 A 2018 21

ERETONSRYEAMLIILIADRE., THEHEBOBARAEHANZO ~7 0 0
THZILPEFLL, TRANBEFCTS &L, AREBRY FI LAV FBHY

%ﬁiﬁ%%ﬁ(?éu&ﬁ&ﬁ%kﬁ\W%ﬁﬁﬁﬁ(ﬂ&bﬂé#ht&én

[ 0035}

CF~T >

ARPFOASEEEBHB2 XL ~FEaNMLIYBYTLZIBSNBE R LMEF -7
i, BRI EBEHEKBDALDES 28T, P-70RB{ EHEX L BEBR»OS
HrYB. S5 um-40 umDh OREETIZLENRER, COESTHERE, L v73 0
OFRBEBE B LERTEY, BORKNMI I A ~EELEETISE R L,

{0036}

HHEZA41T QLI AP TEETHESEOHE, B2UF L4 2 REHRDHE
AERELEBLEVHETERTA N EE, HAEPPPPPES , PET 13X FF

ﬁVQQV&utﬁﬁﬁ
{002

ﬁﬁ%za BUFOLAFTYZERBAOHEABRERLESLAVHBTRETYT S Z
ENAMEK, FOUALRBERY., VU~V ESEE, Ty EREB. TARKEEHTTER
?%a&ﬁ&&%a
003 8;

[ &

RRBOUFILAFYIREBEHRLEBEOIARBIR, #IAE, BERDHE. X9 9k

UHBEASUTHTTHFLSOARNOHEE, STCADHEBERIEBLETOIRBOL
OGN BHETE D,

{eD3 9

<RBEDBE>

LIRHRAERPHILIE, %P5 05N TLBRYFILAF P IREBRAVLLSATVE
BHEEDHE. B, YUF 2 L4 ERE - RETELHETHRERBRHEBRA ., &
A, BH. 2B ERE,. 3-8, 3 2{{RKTE. SR8 TELEYVOREHK.

AUH Ry w20 -~ {MOMB) . BERESD, UF T L4 4 %RE- BE
TRLBRAVBO BREZBUHLOBSEFAAEEERLLTBVWENS, T, &
Baw{St ), ARA{B3n) FRIT2UA{Ge )., CRATRIBI }, Fusdzsw
{Sb}, U2 A{l n) FOXTRBRUYFTOESE. UFTLEBTRELBIRXRBY F7 4
ﬁ%ﬁ&%%m”%?Aﬁ&ﬁﬁUﬁﬁﬁﬁﬁﬂﬁﬁéamﬁ%\%L(ﬁ@%?ﬁﬁ@

BUFOLSFTLIZOAESSLAREBELILTHBVLIZIENTES, B TEH, BRE
MELLTR., YUY BEBELEIRATRCALS O, THEIRZHHEREEL V.
{0040}

St O, K, St DHERESRISSHRBERATLVTELILL, TOBR,. 81 0 OF
FihiE, S ORGEFERFFELSEEOS 2Lk ehd, BB, 81 O, K. #
REHOSI O, by y 22, 31 (A, BESSH ) FfEBLLBEBos o
ﬁin¥3®¥&§@8§9?& FORESGHLTVES 2 8bBT. LEBEFEx
A0, EZxE1, S EWBLTVLAELL, S, 8Os 0, v Yy o AH
K~Siﬁﬁﬁbiﬁﬁ?~6162&83®€&&ﬁ T OHBOSSE, x =1 TH
200, BEZLLLTHES I OTRRBINDI, QL RBEORBOESE., HELE, X
BEHEomTR, ST { HESRS ) OFELURATBE - PFAERNINLEVESL S
F, ERARBYFTEREOHREISE., BRALS OERAFRETE L,

o041}

LES O, B, REHEIHALLAEARTRRIILFHTLL, A, 81 O
OEEARREBETCTEEIRAT ORI EANES LY, B, Si 0, BEEEIS LV
e, ThE2EBRPELLTHVWAIERLR, BRI NENBOoEAL»E., 38EH
HESHA) 2fFEL. BEARKETZIS 0, tESHUNIOBES #BLBER
LT, EhA28B32 v b7 ~0 0 BHETILENED., ST 0, 2 BFRUBNLIERELE

0693

10

20

40



(8 JP 2018- 18646 A 2018 21

Bairhrhid, A, BLS O, L BERMNEZoSEHUBL2ESLTEBO ML
MBEROLVCEESLIYE, EBREBUSERRI YN Z? -V FARBLEEBERIRE.,
[ 0042

<A v >

ERALASFELTE., A, TAFA, A AFPaa~-i, #0729 &8,
ARAFRFLAFALEALAD-Z{CMO) . EFo®2 7o v sd—2, BEbag—
2, ¥PEFLELO-ZFEOSBEYThoOoFRE YU, S
AVYDUNFY(PYVP), US40 Flry. RY T2 Fe, #yx
FLy, AusSadby, B PIRFRL3F, RUFETYPHOBRTBEERET RSO
R, R S3F,;, zFLbry-TOELY - VI d-RYv—~{(EPDM) . RAF»
HERPDM, RFLy TRV TA{SBR)Y, Po98rwdn, #3791,
T ETL, FYZIFLyAF P EoToRRBTFTIRY v—DFhs OBRME:
RESFBEFSA, ThS O BXR2BUETBVR I ENTES, ©
{0043}

<EEHE>

LIRESBSHBULE. FHASSME LTSSV EERLTS AL, 0L 48
BEHEHILTE, FHARPVLTEZTEEARBIYILVIOTHINAEBRBESRY.
FrE, A~ TS5 2 { - HTSv H, 727 —-FXRT739 Y, Frvianise
G, HEWFT TSy FEFLYTISy ) . BEEE. SBBIS. =y o .
PRAIZOA, §SEFO0#HK) . 2BERE. fY 2z VyERE BRERES ~-2087
T BARBKERECL D) $OoHEE. | BRE2BLHLERBVWARI LN TEDL, o ht S O
TH, B~ RKYy TS 22 BOUBIEANTIELL., Y2 Fx v IS drFredsrL 73
B HBE Y EFL W
[on4g 4]

<CHEE &>

LSERBBALILTE. SEDPZy YA BOK, N FrdAisl, @, TR0 E S
S AFEHFVHELY, B, SIZVYBEvENE, COEBESHER. Bxrxa¥dF~2R0
FHEBLELONEBRBBOEHELVCTIBAE, BHDLBEIC por THS I & KX
FLO, SRV YURLTREITLILOLETHRES umTRESIEFEEL L,

{045

<HABOoEER¥XR>

LREEE. BALE, $iIBLARETERRETATI VY, BLBAHAERNBRLTESHR
BEL.N~AFRL<~Z2~EoYFY{NMP)] PEZTOEHFILONIELEA~IIEPS
P-ROABANSHEEYSEEEL., Chi S840l eEOrEsL., BRLE
BR. PBLEBLUTHL YR ESET IREBTHEYTSZ o' TS 5. AEONES
B, LRORZELHBINI bR, BOoBERETEETEI XIS TE S,
{00486}

<HABSHE>

LEAESABIEBVTIR., AEZDHOBEIBO ~0 3 NEXEL., sS4 SR
1 ~2 088N TRIEAEELW, L, RSP LTERSBENERERY
ZBAKR. SBSHBLBUSZHLS OB BHYHRE, SESHHEOCORBREBRU® AT Y
B LRBONBRELIBBETIEETCHEBTEILNFEL V.,

{047}

BRAFTORRIBEZALETIEILDLN, BESHROEABRELALY O ~7 0 o
MERBEIETEEL OV,

EESHBRECYTRLE. RSB UF LI A EETEIRABERLEEBEOT S
EHFREZ LY, NBRRIBCBASHhE SIS THEE, S 0, TRIHIZEHUESSE
HHMBLLTEBY VWL S HEBLT, SRSEFATRELS., +04. 51 0, T
HFI I HE L2 RBEFURLHBHVLI S, BRABYBOSHEE PRI T B LR L
b, BREHROFBLARSBILRSG.

0694

10

20

40



(® JP 2018- 18646 A 2018 21

{0028}

{ #XRM|HE?

EEHEHOYF I AT T ATBEHEZERETERLILCHEH., UFHTLESERBE
BELEFEIXIRBECB/ITE S,

{0049}

LEFEIAEERBLOBVRYFLABEILTE., BRESTHBRBRLTIFTLA 2 ER
L, Se LTHEBEYHEFfER TS ERASBILE{ V20 THRENCH
WixAw, Mag,. Li CH O, . LiPF,, LiBF,.LiAsF, ;. LiSbF

¢
c FORBUFILE, Li CF 850,  Li CFLC0, . Li,C,F, {80,
Yo o Li N{OCF ;80.,),.Li C{CF 80, }),4;.LiC,F,_ 4,80
2 L 28nET7),LIN{RFOSO, ), [ ooT, RFR2A4ADTHEAT) S

DEBUFSLEBEEBRLILNTES,
0080}

TOUFTLABEORKIKEMBESTORBELELTR. 0. 5 ~1 ., Smol SJLETEIE
FHELC, 0. 9~1 ., 285 moed JLETHRIEFLYTFEL W,

{09513}

LHEHFARERLIFALIASRELLTE. LROUF Y4B REL., 8L TE
BIA2BRAHBETHOHSONER BV DT RAREELEEY AL, B
CEIFLEYAE-FR-b FOELY AR RE~R, TFLVH-FRE-FBOBRL ~
FE—~pN VAFAI "I, YT FRO—-BR—p AFRTZFLI—-FEF—-+ 5
GHEBH~HRx - TOEF U BAFAFOHRTIAFE,;, v~7Fa322+ vFOR
RIRAFR, FAPFVISFY, Y2FALI~Fi, 1, I3~FFFYSw, V5544
CRUTS S A PSS LAFTOBRRI-FL, VFEYY FESEROTS V.
2w A FAFAIENOQ?P3ySE0RE~F A FEMSMNY A, TR AN Y B
AR FTOEA MY LSO MY LS, 2 FL YUY AEIYP S P EOERSR
TAFLEEFAETS A, Tho B2 BULIBALTHVWSI 2L T3, LY BELE
HFOBBMLETALDEE, TFLY N~ FRRr~b s8R A-HEX~FDOEEBUETE. 8
BREZ[PIIEPTEIHEAA DY THOS I EANEEL W,

{005 2}

(R —%]

AEHLEESL-PRE.B0THE Sy B LZIOTTHEYT T O T
FlIUBELCHRISOTUTI BBV, FORNAEETESHE(TALE Yy ¥ b
oS EHLTVWSEIEMNTEL, B0 Fo a4ty 2 BB AETHEERY
hTvaegle—7, @a, Rz FLx{(PEYy»RYTFOLLry (2P o
HFl24 VHOBSABEHEVEIELATEE, AL ~2 e @BRYLINFRER. W
A, PEDOAEBHHLALOPPP OASHBLAEI DT> TH L, B, PE®
GREJALBPLPPEHOBFABLIOBRBET S > TE L W,

{0085 3}

FEFEHOERA L 5, BAFEGE~20 umdtDAFABFEILW, IR~ 0E%
HEXE2BEAMS, 16 umk Y X @ ifFELoFsL . SYFFTLOEY 4 om il
FTeH B,

HETR., ERRBYP7HSY~ONFORTUIIBELERI ABISZD,. SHERH
TORAL-FSORRBLLIHERERERIL., 2L ~FOEIBPRNELTEHIET
MEREFLLTUGAE, AVPFPL B L TR EIBERSY 722 B ERETLIOT. 1 DO
THREQITUBAFANESTIDOEPBAEATHRILAERZ, FORIMMELIYEF 00—
FERHVLBIENTYE, FLANIFAY ~-BROALELEE TSI a2,

Fh, BRLPT IS8 um B LEHFELESE L W,

{005 4]

XARBLEI AL -9 0, BEAT 40TCTHTOHBER&ELASRLER( )

L, 1T B50TCHTORETRRBLAVEABEILZAHREEN I SO0CHLOBE v 5~

0695

10

20

40



	62008_17699555_09-18-2023_Other reference-Patent/Application/Search Documents
	62008_17699555_09-18-2023_Foreign Reference
	62008_17699555_09-18-2023_Foreign Reference
	62008_17699555_09-18-2023_Foreign Reference
	62008_17699555_09-18-2023_Foreign Reference
	62008_17699555_09-18-2023_Foreign Reference
	62008_17699555_09-18-2023_Foreign Reference
	62008_17699555_09-18-2023_Other reference-Patent/Application/Search Documents
	62008_17699555_09-18-2023_Foreign Reference
	62008_17699555_09-18-2023_Foreign Reference
	62008_17699555_09-23-2024_List of references cited by examiner
	62008_17699555_09-23-2024_Search information including classification, databases and other search related notes
	62008_17699555_09-23-2024_List of References cited by applicant and considered by examiner
	62008_17699555_09-23-2024_List of References cited by applicant and considered by examiner
	62008_17699555_09-23-2024_Examiner's search strategy and results
	62008_17699555_09-23-2024_Foreign Reference
	62008_17699555_09-23-2024_Non-Final Rejection
	62008_17699555_11-26-2024_Other reference-Patent/Application/Search Documents



