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LITHIUM ION SECONDARY BATTERY 

Abstract 

PR()BLEIV1 TO BE SOLVED: To provide a litt1ium ion secondary battery having an excellent 
load characteristic and t1igh reproduction efficiency,SOLUT!ON: ln a flat shaped electrode body, 
long-sized positive and negative electrodes are laminated through a separator, and are 1Nound 
in a spiral form. In at !east one part of the negative electrode, a negative electrode co!!ector 

exposure part that is not provided with a negathle electrode mixture !ayer on a negative 

electrode co!!ector is included. A negative electrode collector tab is connected to the negative 

electrode co!!ector e:i<posure part of the negative electrode, The negative electrode collector 

exposure part is adjacently connec:ted to a first negative electrode mixture layer forrnation part 
and a second negative electrode mixture !ayer formation part in a p!an vie1.v. in a positive 

electrode mixture !ayer portion opposite to the negative electrode collector exposure part 

through a separator at the winding, a tape ha\ling a dlameter larger than that of a short side 

direction of the positive electrode is adl1ered through an adhesion !ayer. A lithium ion is not 

penetrated in the tape, A portion having the diameter larger than H1at of the short side direction 

of the positive electrode in botr1 end parts 1n a positive electrode short side direction does not 

include tile ad!1esion !ayer.SELECTED DRAWING: Figure 3 
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Eoo11J :Vi ··•-j; tf1. xJ11-1r :tE ri-0 f.¥ :fnJm R l>t,#1s&: 11~fli-rt1Jltfi' lltiJ£, Piitrt11111, .. 1::.rt'in ff J:_ 
lHiiJ. f2 Jt t1t !··. it ff 4'dJ irk. l. H, \j t1tu1\i-t- lffl 't"f I\¼! :Vt 1& o 
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[0012] ![}:ill · lU, Ji}i-)ffi) 1?.lt.tii! L.ft:t,rtHWt, tHWtfit · NM[til .~_:(:i:}z='&H! t:, Y:l· -J/NiWI '.ir!.(i: 
t:H.:J~ ~JH'&f:J1f)': .!llfEf' :Y1 J::W :fn1m %;X1:".tAll>:14'1'#JU-HRWf-htJ.FMfl '/':/t [ii] S[ h 'X1t:?fU 
r tt fiHm 9, 1}tr,;;t li ;M f11 fa~ ilt ft rn ,, 
[0013] j!JHt ..... ;J), };; T fl':1\11);;:fil t: H;fl'.J :-NJx,tt/JU!tfiWJ ';(( 'f:i/i'.i£ff11u1 J.; .L ii}: :{f ~J~. M:H\ 4n' 
)'if1' ;;K .~!- H,: I·· v~ /1·' .l':,J·;•t\'!·1'•'j.:{i!i lr1i~;:i .A1}'.1--L· 11. -t'l~}i+. '.~l -i.: iJi't•j'll.:='1:fii tr:1-J:,i..(~.li'i r\'_--j:.;-J::!J.. ··l;_;·JJ1.W.J!':Yi·' ./ -<L-.-.-... Vf ---~ ,_;.t. ... r: Jl -•~ ~.-•-..l1 ,_,......, J-~ .. J· f'-'- } .• :J..,lfi'I .. .._ ... i· .J°.' .-1~ .. •-..1t .- :;.:!·!:.t ... ~,-... .-•~- .. ~-.... ........... J.~:.t:.., 

Wi Ju k _ .. \ k +fl • -f'.t -H~ :i11:tffi :=t=VX 'it, 
[0015J Jl:t ..... 1,Un<1, t:f.* .L i!l: fi't'll:\."f ttf/ftfJ, Ni".i:BIT1 t'l1:iiJK1S1'1J·N,4\\lii[ ,i::Hi.fllJffl t'-tAfct: J.:, 5(11. 
tt~*½W~li~fu~lliM0.~tl~*½~~~~W,I#~~~½™~~~W~M= 
1tt M{Hti ~ f(l tt 1l!.li }.I:, 1'J NJ, rt!_, H: nJ ft I~ 1'1i'. fr' ::,:t nt lf, rg lfJ fl rn > 

[0016] if}" J'H' . :Hi fif1'-V~ 1'111 ;:1),'.\ ,f,:-}a (,!rj., .,t-1''.iJ;8[- ,;;,, ii\j l:f- '"i'' rhr Lf-t'1(1 !i{ ?t/'-'ri': f1' ,:'} ''J /1··: f.j<-il "(,' .j;f1 L ",'' ·1·,\1 t ~~· .. r t ..• -.:...._ JJ"' i r. ..... :j~n .. -' ............. J~-f .•...t..,... r . . N.:... ·• r u J •.i.-..'\l i,fJ _r1'~ J. .• ~.x.J . .i. i- -~t: .. J l-.,.,,.,. , .. , ... L, }~ :J 

}x.:}f p'.=ij!}{;i~fJH,t' I]!{ 1g !!Jt/1}'.j 1,nUF ifii -1.j)JJ&fLfiJJL l! WHW'f-'J',' '/if9];'filHJL I l {L:m~, J:fH11 Ti~Jfj((J 

-fil(:rJtt, 
roo 1sJ 31:t · rt::- ri<J , ·;;1 :::: 11! ;l{Hk Eli Vf Ht J>-r m-J· 1r: rt, n-:J 4:1;-1&, u , +. w ..t:. v1 n tj #t'tf u N:ttr: 
·1,_j· f,~.F f'.j-(J ::,rf' 1·.-_J ., ,!,l t_·1! '-R .i-J;~i ;;\, ltl. f'.l-;J l-Z} if ;t6 'l,j· ;,};; 1.1.l. f_\_l~. J'ifJ;\ !1:f.._, l:,t t·.-_',: . t_!jJ 'iij' :,:l-::J'lil :;.t: 1:l! .. A '·---~·. ,. ../l',·lJ ... 111:J_ ......... _,,_ "-··-- -.- i_.if .. ,;:r:r~u~.---..'w t. .......... -~ :i.:-J.::,.,.., .--.1 .. .,)., ,.r., __ ;1-, .Jt.J .• -'1-,,j_ L .... 

[0019] N Ht .. ;f, )JJM.1i1JJW,(EttJ tnf:Jg -l'.i Jr ¥::ff Jn·m HUSBlb:l:f.i':'k (fl ffWiK::~, Ni'i'B rn 4:&Ht u 
.;_,;_-i_,_.-~-{,) 'if.1· ···· Jl'-%t .• '·1 1 F1J ·'.t:.' -'_;f;i l ;\ t'1{1 l ;~_']-{_·. ,j:}', f I if~ ?f•.:.1_~, ._.J;-...! t;{I:, 1-j I f1'1 -'f,t· ·';·r,i'J '1 L'11J1 'Srt+:,t; 1 .. 1 

i _ L:>1~ ~t .... t .t e. t .. f_. __ :., -'!.d .,f ,._..._ . __ x ... _ ... )<~-- -~.-- •n ~ l .~ ·t... uJ ~-- ~.::..1·ur t.)1,,,.t.t~X" ... ◊ 

[0020J <:1-!: -:.!!:Jx1 '/.:.i -J" /,·· •iU-=:)·!f(=:l=t 1::i ,:J.1,:1'-.-J·.:.1'•:,:i..l=f':1 • ;'.rf· #• t-1i.· Mr ;P: A ,t· 1.1\: "11tv: 1,rr>:,'it". Ji,rr-i·''l'i-(J '1 .. · J-"<....L .. - i-1: , -· ::., , , ,, . LL/"'J , -.;, t~ ,\;;._ E)'-. ..;,_1 • -.._,_.,,•'I...),-·- 1 .:,r, .... ....1 . .._.,..,......, .. ~.x::. it ....... · l ,'H- , ~ .. -1...... . . --~ .1 .. -~ 

f:.f ftJ itJ lW ;\1 Wll./b fl<F/ !]~}•~ tf- .J:. -/4, WJ f1J Wt ~1:l W:Xi' !Ml 1fll }f; lYJ rill'Wl , ?;:~ w;:1/t)fi· )!H\! r-\l itJ: ff [WI ,;11UtJ 
ru 1t1 txz , 1/1 tf,{ L uru jtJJl fJfo; 11 \'.'.( t,t: !Ni tf 1t 16:l _:;t , ·t1 tJ*tk .w1 iR tt :i;:JJ rH , :lf' t1t.:fr. t 1:t-: rf1 S! JW 1};J 

1'fJ/;irn£ tun tt~1 r½ Nr11J , ¥1 Hz /It i/J:tt:fi! 1·1·1 HMl ijx g JF Jl'1 J·: H~ J: 1l1 JF 11 ,, 
[ 0021 i rir itt -1.v- , .1w 581:ir1 wi ••~Jt!. Lia v.z J:.t4U:i>tfi}k S'J:: 11t:~1i , iH I11t-il~1JHtt!( .tJ~Awtt r.r iwim: HUJt , ,u 
flt MIJM: wo:1~.wu Ft JI ~,x11 w: t!k:Jk 1:j Jilitt f 1Jtw tt i:::i wr·tur~ ffl. ti 1h i?.r 111 , t11t irrf.~111 wtttt~ ln 1!2Jfi wm 
.l?'-··j:i'~ Ht/.,_ nlj I::·:!''% frf,f:Hl '•?:!•!'"! •·f.1:: -t;,, }:R'·Y-.;>A)J h ···"J .,,"-.•'--· ,,, fnr ·t:., lc::'t¼" 

i·tl~. !1½ 1'iT ru rt !fr ' Jj: f'.i:/ fr u rH tYJ ft rg tr% ;.ci;c, it w {~lj }ft i'ff }C: ig ltJ !Yi] ~ 

[0023J i'1f :llt · tt, .:{Jlt&:iUm iift) ~Jll'.f)r.HtWJi·'frn;nIi1 nt.iJ~, Ni·~]£ f:tt t: H.:L ·lJWI:ff frli>i'~Hf, 
n ..... r··, l ,,,,,. b ,Ji ,.+ b '/· "· t·, ..... ,··•~'· / l rr· >W '' 1r''' '' _.,_. :b '/., :b ,·, :n--···1· >·· h I) j 1•·•·1 '-jll ' · 1--·• ... -,Jv.)J,/fr j W, '. l'J."ttJ.{ l'J.;U.3JL ,;i'.-;;J~ tj\,,f:=J·li:::r:Iriri lr,:N-llJ °11'.i ltlJ'IP., ltlXK'ri-1 rt ,cit! 1;. ll )<i lr.t12H~, 

!Jt .!U / 1 .ft :fi· l;:J3& · ,;1:; f1ffl )tit)!}, )J Wt o 

[0024] L~[Jiih£WJ.1fo::')iffl /ff nrn:1fs'i¥~i~l1hx:il1tJ· J -(ff.:HJfJ{J i$~ ffl, f!ilX-t:--t<'.trlH'efiWl (t1J :cffjJ 
t\Ult if Hk.it: 
r 002sJ Jl H; ft JU rH , tlM1J, ''J 1ti, :i;J tr 11½ ti.+ Eli. M1i1z 1t~ u ;llt-ti t1i :t&' , Jl:UH f¥ L31m 9, As2 t:1ai , 
rt1ft/,d?·J~!HrJF~tr;e, Jl .!1 {tJ:~·11J;.tRJ5-F Jf':tf:C.N!:-H ·r JT Ll : 4tiJJ tfi:c ,~{f,}q\ftt:fl!l:-~LJ \}rg tt~,t 
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r 0021J 1 • . ¥ :;:(: rn ~w }tl 111 :1w1 :J.; 10 :L 11~ ?tt #J t¼::tt , uuffi +n ttir :fF 1h t\\-Hi iJ II fiE , }ill H Nu 1\:i. t'lJ t\ 
ti~ Rll 1:1J '.i)N. , Iti~ fl: f;iI l(~ , ?t Yti ff 111! : I UJ tH .:K ffl -1! t£l1 :iill !lli rt:1, Mi 1)'1:H i1J1~ t% i'.v: \W 9/ }Jfff!J .1~t • .ffi 1tt 

!£!. 1m ?;( ·1:: o 

[0028] 2. t:'.~flJJ)Jj·'!!Ll_ 1!1 i'):J'.1 ·r tf1t&M ti+: i:!~ JF n :Rtittff.fFK.1-tllJ:J:Ti, tKtr1~:&Jtr u :;i:,:.C:_ 
jiljf)Mt;f(lt(}lJl, }} Jldif:tJj\)j !'.fl., T m@i91·(f}HlftwXWi?tJ.li1,}f r1 -Jl:O{J JF .fl ;f{l1JIAJ" 
[0029J :i .. +.:J: J!LWrJt::.R nrnittHr+ i!iiJJ}< rh H~ H·, ruttK tW 1h itl!Ji-nEJm:trrt .flixf tM, ML-', 
i/'il lN 1< HJ l:t: !i=l/i f_%: , >F JHSJ t'fll{t 1tri :iu J/fNH+ , ff Ji flt K: I ttflk};~ (r'J ftJfl :1Jt1,r " 
[0030J 1. >t~ ~t nH1r 1tJ_ :fl:: :t 1:-1:;: L t:1J±t Ht.JJ~ .!#, >\t =m 1t it~ ff1 1tr .e.:ut tT 1~Nt :¼r rm H· :W: n ni! ij~, 
}J·· ljli JI l (1 ·1t1·wi1 Jifi ·J.~ Mh\hh '{"i{l (j'.! ,;"l i.lf1···tt1'l~i·1• .•rri :.i·· . ..(c,-:EJE ',,,tr. •:r',·:t, r11 J1· :{;,', ~ _,. ti .. .. _, :: ... 1/l, l.~ .:, t· t:e=.-, .... ~i-.., ____ , n t- ./ ., , r:~- l--: .: ... 't ~-}. .-.• t-..... L:. ..-T·-. 

M1 OOt#.~J] 
[0031J 11 ·r \'J!W1 J.ili .H!t (~;~i~1 * ?t n11?Ji- :f?Ut:rni!:Wurr~t?: J(:./f J~, r: Wtf~t:xt:tiJfa ivuri·1 Ni-7Ki .,w; N~ .rfl 
ftJ!lf-J !ti .n~ iWi 1'(1.Jmfrrn, r;:z tivi1~11, tJ FW11¥1 fx & ~J~th T 4',:?t Jfl ~Vr?t! rJ½ fm :,}1ttfili 1:~11, tFl.ut+fr. 
'[j\. 1·1 j >+·1•--l''l'n' :IT·•'·:,·:,1;1·,,,,..ll ,I'},., cl ·I[ . "'"fl! /-.J"I 11" ·J'' ''lr1·--·· ·r----· 'if·'f'/e;~,·· ti:L J; l:l-1 ,~('.if, x~· :i· .:-;-;: t1ilJt1s t:h!Ifr<::.>r:.: ,. ,;f¾tfo:, {E 1, ;-1 tl E.1 tll :: ':Ji IJH:1 fJIJfri, r , J.::r::nJ 
1:J •·1·1;! -,y ;x ~tJ'.!-,t./· 1¥• Jt~t1.Jt 'i> 1=n-• ·-f: iJ·'.11'.1,t I·~ t. ';- ,..., 1, I .l ·'~ ....• ~l t~l ·;,1 - '"'-j .•• .... •--• ,':f 'J' .,.. ' -.J t-'i -~-1' 0, 

[0032] 

[0033] 

[0034] 

[0035] 

[0036] 

[0037] 

[0038] 

l:f! !i!~t.tL, '•L./; ./A. ?(l [ ... I1''2 ll . •)_,··· '}'/ 0.·-~1; td1 ,1· .. t,!i.iF. f;_ ... ;,1~,'!. Jt[~{l\1!1 ".i~. rio 1 .... t,} it1 r1P. riO?--- 'iic' liiJ Jj• Ji()',), ... L...:.~,-r l>-. ... ...., ·--~ ~'.l ........ - .,... . ··'- _..,. .......... -1;-"',,.'1.~ ... ,. •r.,. ... ..1' .. . J, l .. , .. ,,)i,.•~.. .... "' ,._ __ ~ !\3. - _-..; ,.-..,,__. , ... 

£·-ff[1J!J'.l:t-J¥, fr--f:bj '.il~ u;, 7 ... r11 : !fl M~l:ii, 8---1l{t tl:11.iiJll, 9--·:ftta r:1 , 1 o-- S()/:·Hf ·' 11--·ftffrNif.J" 

jg_i-4--,:;:'i'i:1,;-i!,,-,;f-.... ,_·v+'·;;r,h~ .. lJ .>--1.r 

[0039] --r-;: ·1•'1 .. i· 4.:1,· . .6. ,uJ 1-'.ij• ·1,,- ·k ','J. r-1·1 :,;•,r~ }N lk i'·ll· ... , ;..f:. ·,,",. UH .:Jv.:1.: i''·j·j ',)~;·: )l'.'J "1·t1 ·A.:1(i··1>' ·,+ ·'\J ;i-.:r 'FLXJHJ .:•:: I · , ::fl !.:.1 t'J'.( i:?,. _.•\.J -'t~ · .. ::; , J ,w, .:::: It·. d: , .. Y k !. ,, ~ '! .f,. .•NI .. L ~ .], .Jt . . J J),_, l.., kl L .. ·1 t-i~ J 

·y:yrtJtt'tli1YIJ o 

[o04oJ ::tuAfW1J · 
[0041] t.mlJ-11, Ftl2f/b1:, ·t.:?t/Ji1. Wui~-}f ·r --·-:flj1ilitVJ If. /lj 'ti::'.'!~ }t~h H'Htmt. tlNHffl J: 1 'JFI{).;; 
1 J-_ n 111t!. :;~JJ "r Ht 1.u_ ;m ht 1L 11 ffC. i~c11;:1:a t'n tl t:l:! faHt .iJ th .1•-t:fHi::-!J 1& ff 1 th t!k Jt 1 o 1 , tifi J~ 111 tt 
.·J:f.::1~2, .t.1*21:. 11 ff ltit rm,, 
[ 0042] J:J, f;f; Jtti l~'l , l'!I Hi}:\" 1 O l :::.R Jfl '.:::: Hi :r\ ft'1 tit t,~ .H· IO l , Jl \~ Mi "Y HI {Ji h,1 ., fti_ +& .H 1 O l cl :f/11 
"]" Ht T 'z k<' " ., j ' ' ' ' ·H• ± ' . 'rl ! ' ., "1 ·r i ·· ,.,. ' lj" ' U! !-J'f, 1 ·: ,,x: ~,n J;1. 'lt,, ;t )i1 ;¥f?! 'l'ti 1d illitd '.<n.f1-,r:t:::tJ::, J:Ltit 1'iift J-t.r,:'.X ., 
[0043] '}:s ·t /11~! i/,'.\ i!l'•: ''}\-1ir rn .• 1:!J Ji:,,; F· 1 (J]. t:J:1 '='1,:f~i .f.;j, .k_:.l·>l<:j. f/1:I f)7• A: !•c"· 7'° 1h ::1fa ·'Jl"· 1·','·fl:i -'/, J:f,ft;l• ffJ--'Jf; .. ,.s .1 ".L. r_.._._.x...-t-.:. u1zx..1 t .. V .. i.,,,1 .. r.,•r .. ,.,x,.L. J,u u1 ... JT1, uJ.t..t..._ l .let 
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,'Tm i=!I itl!l't(JJr:kit~ CJ .ill{i' :r=rntt1JN:' (l:JtilIUJl,j'fu ~)JIV# M ~ 
[ 0044 J Yll ftl ;i J!i'i )j\ , f1fi :i.k 1 t'/'~ Jf) ~R Y-:1 .'n .JF tt , K F½ iai rj:i ''\':'. , t:!. 1:J:1 ,.,;, (tfJ F½ % it ff m-$., HX :tll 
IO'•' ·'.:s•; ..... !!:,! F~ 1;i;-: 1 ()n/) ,,,11i:l:1 :-!1: ·h',t=I~ j;l!, 1,i.-101 :;[1·181:I:, J·.'1·: I 0') .U' >'1 .. 1 !·· 'lV.("'A.:·I:>'>: tL q 1=1:!11·.l'. I o•)ic'y 
1 ,,,;:j:,.. uRrn.>,:(. ,)Jf.,,.1•i!i.\.:..:·.-.:S<.t~',.'X.l1. -'r-·,:t··t:.T .. - ~-,H:tL•', ..... !_:x..-Tlki:.,1_1.,;'.1 ,·,·J··-u·r.t.- '-·'I.'.: .. 

·r J1J:KfL I·½ " D' rl!, tt 1 02 i:l4 iiM~ .lj 1lt H~ I=l' 101 (/".J %1. fat HJ F1 ' 141 -1[:i, h1fr Ht 103 J:. ft 'ifi: //\ 3~11}~ ,lt r;i 
:k?- 1,t:1. :j:V g- l O I :B:t e; r{,T .3=-'1":: 1 !)9 jl( 'it, i-:-j rt1 _w t+ 1· 01 _!:; _q r=1l :fl.'. i t'J'.-' .......... ;,,!· 1;,J , t ,j -· lSi!. t . , .. :p 1>:,J" -~ 1 .... t .. _ ... :;;;;.lw. :t ..... ~ t .. 1t(/ 1 "J \l' f_.A .. L .. ,.,I .1'..., ·--L~ r. 

t 004s J :i1 HHL 1Y1 fL 11 .:~ >) 1m1 rn ft1 iVJl Jf.-1AJ 1111 iiti , tf ,tr tt 10211<; l:~+>1, ·Fr. -r i"dt '.f L ri1 JL ri r,½ ,. 
[0046] 

't="Y 'f'j, f::· ··,~;·!·,,·.fl fl''.·r 1->.1 '.-], -tr1 •;)'( ""· 1·:l:: F·· 1· ()"' rih -~'='·' ~· (nl•· rJ-• 'H] [:" .'·/;,: i,,y_ lL ff·' 1·"' "''' \l:e'~ [J" }_-1 '11"' 1r·· ·1-r1=1· ·';\1 ··r··· ·J-H .r:-~ ... ·· ::>--J l:.t-J}.,:; c.l:J t~ ·rt>1 r ·.:.-f , -~:.r ·b .. fJ: L-1:t~J' :-=i~~r}:.;. ·:~ ··~ 1::. , .--J ,tl:-:t.~~s .1t-:::., 1,,1<...:n:.·:tL ., :i l.:~\. .-t·:::- J: ❖ •• ~ , Vi.: 

/rj1h \J: :c~t. tJ1t~ 1:1.102rKJ!jfi-:: JWiW~+Jt4rt,!Jhx ,, 
[0047] t·Wi-1'J:M1:1::1 flz2t1.rtta:, 
[0048] 1).11 !:¥1 ~), l:¥.l6ffr_;f;, ND::t(tJ :j:_ i:1~2;f:nJm 'f, 1 ~'t· \JJ :er tl}ffj H H~t/r:ttJ )1.:,j, 1ff1J, L J-. Vi.'tll.N ':?.~; 
l'; ~/j'{. ,/;:t=; frj.;'). L J'.i :¼f[!J·,ifc>' 'l, ·:'/·: 1A•) .l':i, t'rll 1fr ,1.kr!--%J 1

~ 'tlJ'Ai +ye Vi· ~L ·1 ;fjJ.4;: :'l_·/: {[[l'.))JAJ t-J--1 fl] 1';!, ',,.·1i1J •.·1\; --1..:..;..1~t --~ . . A••"),.:..;.. .t ... ~.J-~ ... ;-;; r-::: "1: .• :r-... . ....... Vl t.-..i . ..., ., .... 1~ ... ..., L~ /p.;. ~--· ::.:i;;l~ ◊ J~t . ...-""-;, .. . A ..... :-.:..1 f•· •. __ .J:. ·1: .... ~ 

JJ '''', 1{: hx :it/ ' 'f_,; it flll J ):.; tm.l H: JI:;; 0 '{'!)l )fc,j 1)~ (f{l :ff lE Ji; ;t~ 'fill :J.L ' Jl ;@H =m ff ti-I}~ ·.Hit :1Jl h· RJ (ij 
rn :.:i~ , t f:i: 2l'. l& (T fJ lit :-':K 4 :'.\'~ rNl l'ic ft fi'1 't( frHl , ?t l¾: fL fJ tfll if; 4 y~ fll 'tt tifi ii:tt,, Jk ff: t!.P {if ::x 
JlA'..Jrfi:9<:. 1.t; J:-f*~t'/91\dJJltt ~ 
[()049] :'j;i ·1·~ ·f1IFJ>:J:: ·1'A2l.:i J-1f1· ·11·• l :.le[.] X;f ,j·,'r ;1H1' -~Jt!l ',/;' ~); i 1t:{ l · &~ <'-i lc:f! %:'- ·Hi 1r (l{J ···--(•I,,.',.'1'·[\_i_\,I .',;~, :r.,._1·-_:_"{] ,• :t ........... ~ ·1 -.JJ, . . :J-.... l. ~ ··••.--~~-S ··.•'-·:,'c,;.. ►,~,l, ............... t:JJ .. ~ .... { t'JJ.L.t.:{i1 ~ ....... ...... 

llf:..k1l1:l !-- , }r:Jj 'Wl6l ,;;f ft:_ ---i-:-.fl:-2 !-- ,J'i,111-l'j'.J ·1..,1=; ffj/i:, :r .• ,y, }: (k(1'1l-M'1·1· l. './;-.>j:· .tt•fv·,tb· i;lJl/;f-:II/}i'-)t!/ -i .... ·i .-.- .-.~ - 'M) i'~'"- ; .. .• +"" -.-.. -.~ l -.l _. ~ J ' • j . .-.-.-.~ .. L l ' ... f _,. - ... . .• x.. ... .;, . '.j '1 . - . lL. - - ft) .. 

.J.J(tm. r: '.t 1111 }I)j '+H/(St t. \.1:2-hl:llilJ~ l tYJ·:4~'J~iit.:FU{&~jltf-t: HJ ❖ 

[ 0050] WU iH , 1m 51< l L Tf!J~ f* 2 rt tt: (j'(; itJ. tt ff :t{tff Wlc ft f:I½ fr !}f1 Ni f] l l , .tr::HJJ[f riJ 5r{1 )J ft== 

JU'F, L i+:2::f11Jm ");; l t&tm,y,)'.l)JttJ/T!J:ij H'iiJ, ft ~frdiltJ 11 il-~:NlrRftt'r°J fl HJ~ 
[0051] 'jg ·r >Nli'fL), l ;fll :t i:t~2t){j tnJ,j"{i}jfi.jJHY-!'?\1 Y2'., JifdiflJ, l L·. Vl: h 1W th:,)111:i.'3, t yfi2 t. i!): 
1f '=j14°!it'Hlth181l:: fa(<1 t:; 1:::1201,. jE)l,ftti)t-hlBY'l:Htlt.xt 1~:1.J~, l~'i)~l:t±t ff Wi +n111'it~, 'ih' /i\ F 1~ 
NH='.f Wi +n ,w. Wt Ik !¾1'.i , iW · k J;fy; f :' li'i] }i!· ii i~!J rt(J ttl! J1, ,, ·k JJ! ftJ Hir WJ 'l-9 pq 'Yr Z ..... WM '.Ii!1 ilil , k [[ 201 !'tJ 
}f; ~R 1:i kJJ.t 1YJ iliJ t:f:1 !It t~r'. " 
[0052] ,;(_;, :,~. ,••1~· _;~yl ,N-j.· '-1t1P11 !J) _i::; ··jc: l,lHl !,:El~ 11: '·l:'1 J:·.· ,/:,I~ ')&'f.\~ '/;, ,%: .W1 '';' l,:f:: ;;JJ i;:-,:- k hill L;" <li/\ ,l!l: t/1P1·1 I) ;J;J· :)k 11:l-,L,, .i-t L.~·., .. J.•\. -> ,i:·:l:3.-J.,' , ...... t .• r'.'J..__.wt,_;.--...,.-..x_,1,•~t.--t, ... -., ► ··, l't.~ .1=fl.~J..:,r,J.()/\ ,i, 

,Jf)i_ nJm.+118 f(· .A 1:.: fl~,{~ t: f:ii:2:f!Hfft)d tutti,. 
[0053] 

WPM-'-Jtf rt!. 1Wf~O l nt #J.lXttt. Ye rtu ff !'302J:.iIJfH~:fi' U h'rsrf1 iY50J, J'.£ b'f '.N'1 ift:'i0J!'f':1 -:JJiil.Jc.J!jl 
;;t tt-f ett ii!, )1 · }1i~ 1] :;f fh W/1/501!;!;; }!hlt: W: it lfi!150l 1j tfo : rt Ht tu 7rf':.j£j=& <• 91)1tt!\tt}(fifJ0 fr~ rn 
-i'E -'f r=i.J& t'.i: 1:u tt 1 o:thLJu 1t r;t , j:fi rt,1 .ff so2 ft1 -\:J: it %Hi) 11:srl ru wntll- H;t1& , 
[0055J W= f.t!, 1WJfiO.t -1I~f-rh.tt1021t}f~tHt1 · fiff 1':1:li~M HE, ilff t\tWUl(J li 3Cfr. :y, '\'! J:. i,t.;2.llHi 
-/;._£: ,;:-ej 1-1·.-1· Ll d,] 11~,-;;;: i) l L-J;f· _;,: __ l ·} 1"'1·1 ·-?,: l·j·.' '{:f: l&'>'.J-'1': ·''!] "> 'A.: le>'>, 'tL t"f,1J ·;;L 1--1 1J::1 L. Ll: 1-i-1 -l-_'1·: ! ()') <:), ;i.t'! t·ll :;,.<:; -f:~·l-v. t ~-r'"L1 'U•_)'" _•··JJh:J A . ..-<.~ i. } ..... .!\t:c.1:-·1~.1 .. :a ... \ .. ).:J:-1k~i t.~ 1 t .. · • .t···J·,J-· ·t..:.1.·T ... i...-iY.:.412 ··_;~tt: 

t1J~ft2Jx/i (i\j t1,{i;.JJU{, ·'* t=li!W/501 fl-(Jj/il.JrHri-1-;J:I'.f{D!fLffJ.fl Cl Ht.J\{,J,,, /Jfict)-11 U.\ ,Jl lJ L't:'?1, -lf@ 

)JLI T {'.k: rn ~l] {if! f lj Yt ,, 
[0056] 

fl 



0706

·1:;; 1··1 ,' 1, ><_1.f.' ·::re· ijh ·J';; :t:1 't·'J·'A- .-'-;, .' 'fa '·<'1· -2;; d:1 1.+. ·/.·.· +-',: kfc ·hk t"'l ('. u11 ·=··r •·;•·,t'lil ·_:r.;• t1 .•: .. ":/ rip 1111 :,:•-:.; JL:1- ·:,L' t;<..t>1.lb.l..,,Jt:.'·Lt.:.,:.)1:.-J:k.:/?ll'.,;r .. .. 1, l> fl, :.J.: >t, )l.) ·.," 

[OD.,7] .,f>:. , .. , ·:•·1JJ'lli] {'·' 'J, "'0 N·· ,,.,_ /7- .,b ,,~; r.1··1 «+··le-•,., i) ''/.c' ,i-,, .. ~j 'fl '''fr·ff' i,l, 1··1~· '•1• i !.. ''-I-!·,',: 1···1 ') , .. / !-·<' 1,.__ \ ,), •\i I-&:r >v :Uh '['.·j rlt l\;:'. 'l<'r .Jc:• +~r ·, 'fjl' lJ U::it,J:I:tK>-J 0 '-2:::u,•,1,,t~, r\ l kttl'Ft'h:?i ·.·.· },!2!..1/i" .... I 

¾itr l·H $., MLY:11 AIYJ USlni.~ IJ -¥ll-t·4tl /-1·\ $, ,)ff '.tJ2Af}%Sffti LI" 
[oosaJ .y,1 I rr-1'i!ix,t'd;-tt i I q;,n 1··:J··-.1·t;_,.1:1·1 , Lilf_H1 .11;; rm ;-n, 'A Vi\ 1jl~A1, v~ 111Si:; 111. Jir1·;;fJ1t1 ·:1··.- {,.t·{•;, 11· (J 1:1.;1 .. ~..;./...,._Js..... 1-..,.i, __ • .., ~-,",....!.., /r.J. ..... __ .... ;__.,.-~ .. .,. .... -',...!. .• •-,,.,l.,__.,_.l's..:~t{><;,__·1.-r, .... -"'l ....... / ...... ._.~ ........ , ....,~ '.J 

mh~%~£~~*±~2~oom~~n~%m~mm.£®~#mm~w~~%m~~ 
,.i; 'IX'• ·l- ·:J· -b. 'l!' 

11::J.;,,., t .\~] t-i-1 :,1, .fJ~ ~~ ~l) ~ 

[ 0059] lJ't :r,i::; j · :1:J· .,z JF r'iJ ;''l. 1,t ,~4. t..'i 7.'.:' ~Vi: !i=,{1 ·)• !\ltj ·1°t<tllii 1 ·'r,:,..i , ~1', l/-"? f:~ t;:&uJi 4 N,0 iJ1 r1,j· ·h'1.:f P :ti·.: ·:1:: .(ii;, l u ...... · ··• f /J::~· ,, . .- u: ..__._,,'J.,....,.•••,f-.;,, ,,I,, • .,....,..~ • .-...;_ )n'- ••·• ., ........ ~"l-• •• • ··•-t f P•-~,;w. ,~"-1•· .,._ - ·f--.. , .... ~ · "JI 'J) ~,,..-I!. l- ., .. L. ~q 

2iiJ"';~ lW r:k:Ji'N #JilX tdH tl'll r½ iU:i;JJ, tH :Hf< HI #JLttE ryi lltfl i~x-N JF \'.: :t H~2 J:Jf; H· u ., 
[0060] If& :::. ig &'Uii;? .L#UN:li\'.>'.·½:::l\\;1i, it!, i.fiEJ1!tlHtf~;rJ~ :fU1:U. f.h iWIJfrl:HtJJi~, r[! i.fif~!tl HtHttJ~:.f!ll'll 
){ ~1ij ht Ht#:: t9 ii ~t )'ti !ft il u 9Nf' (i: (iJ ,fJ.t rti, rti, M} ti.I , JI th i,;1( iW~ ht ·Pl JJ:: fil 1t .IE ;-IJH ht ·ttt JJ::·fr )}ij l.j 
i;':{, 11"-·:1:-i:; .1J!t I'll .,,1-.· J,,, ··l,- ··.<J'' J'1,1,1·1· .{1,i"I r.l·.1 l'h -~:t,· ,·N1j··\'{· J/',i f,-!1 'i:1:/1~ 'lf;J r:li i;t,· ·1·,· 1;:;;'i<; !JS\ (i i:i:: :i1·pj \} ±'H·j,Ji. -'h:i']ih 'lfiJ 111 i:i:: tiJ.,:.~ :::::~ ·-t:if~· ·l::_ • .<...:.t: .1_.Y-. fl ---=f·' ::.~: .i -· i:., '.~ £ ·l:1_. 1)H, i.Y~- ):t::-... l)', ~>'<:: .. •' :J tf~,.._ :::t:, ti tJ!!-: .. :L ~·i.1~• ·firl' ~ ·L /-. :~~ t -.: l:t:~_ l;3\; .:• ..... •' '!J t-'~K :::t:, -~ /-. -~~ 

[ 0061 J rh f/fE iY!:J :IkHUJ~ ;fn 1:j:i_ .ff ;H1J M: W;.tk x-t /Dh if!. ilit jJth :l\l ii:i!1J , )'l': ;ttr •f:0: jlj/lH:h m .'./}:~A~ JHt~J:::l'lj'\ 
mt, ~:{1tL 'ftlttfi /t:i:!i .Ltff [!(J '??fi~. 'tt: liiJ ll;J J11l.J::tH-1(ti!ll1JNr ~Rl'!{J t+ J{t, t.tHH.RthJi:t'Jl r.H i:JJ±VJ!f A\ rU 
Imr)) jjr HJ it ;Wk' }t:#i fr u fr}tYJ :fri!h 'Mf 6btW\\1j;izi 1T ftft1 rH ft:ij" 
[0062] 7'1 ·r x•Hfk:111:#H ?M!J .• :-1:tnf,tttH'tHir\t:i!CB lt{/i~, Nritf}J :1:: ·1*~ L t}:I{fatc, ij~ !:ff 10, fl;: 

;j~ f+j'. I 0-1.:.i jtg '. th1'4H&7ttJit~:. ;i;i,, .~j; JH lOii}½:fi!litH.1· w: rfJ Wt th fll"th(tk fiJ i:ff fcthn;J'fii]Jlt{,:Ni 
),~ ·f)t. 11·J f 1 i'f /7'1' r:J ;){; ·H"{ifr1 •_:;:, ;,-.; 1J1. 11' p:.. 0 

..J 1 ·"' ..... _ r - '~ , . .Y ..... "-i.., •.• ;i,__,_ t..J_ .::ir .... 

[0063] Jt ft;[fJ fl Hl/hLtErjif ";(3fi HH1dW 1:1~ W1! 1 GN: i,:ff'HHNi;'i&,, JltY.UWt ,f i:lHHf o 

[0064] 

[0065] 

lifilfJ1J ..... qi tfilllJ, i'Vilzkt:(:E T: 
[ooooJ ¥?(: %if:J1J,f1 1{.r.t¼:JtffJl~:M·'J':J _jtx_.'fi': :: , JUh f.K J\·,;J;fJ LL\,rin>Uf'.J ti#ft;; ;t1;•frt:'.';.1Q:iJ2cm« 
[0067] Z1':1 ..... 1rr fr:',: :l{, L= .v, iH ,1,:1: 7 fn)i1'·:. i'.f:ti·· ;,l'.!:-; ffi -~'{ < ,m }JAK r1; !l,!l,;1$, ....... :)"·l·l!!IJ(t{J 1'11 f1i L½\ ·ftf. )\! : )1c . ~ L:i,.-.tJt~~ :) j ........ -··~· ' 1_,, F .. X .... f$f.,. --~~-A~-.•~--- .,tnr J t' ·'"' t t_;. ... L, l·' ,\l . . -':J ,. ,,_ 

fl.ijU i'l'J rh JF ,. 
[o ti6"'] .,,,. !:'' .'n...'.!--!';" .-i,·. ,,, -1--· T ·::1· 1,, 'j·'' '-/-• 1++:,: ,w 1·'·-- tp 'f' [+1 '·'·, ·!-~'·1·1--•k •j:',· .,, ... _.,,, .,., ·>f··'C. ·y" <'·1 ·Y· 

'~ '"' ;t.,:<, r!' tx. i rd,\?, x. tt ·r , 1, •A, h t,j:~=t;·t?,::: i't,:i .Yf. rd· · .H if. ·1m !. ~.tr:·§~ >t. iM, I=,:'.. :i.1.: 1 J :rt •T., , 51Jl: 

[0069] 

:1rn , ;JJ\FPJ:: fiiJ .fl'r'(I tt.* Pl ./1, up fit (F.+: '.':!~ /Hli'.f Jt!Nr :,~ Jf rr::rt/i jtJ:htMll .J:. 1\1& H.\ n<J ·1ttk:?t runt. 
(tJ i1:~ i)J EQ iM t5 , .Vi :t~ JU (J(J l:z :,ft fj ;~ '.5~: AU i:f ~ tj * '.J: _Hj mr ?t~ ..... ff , i\){ Jt fu f ~l t1 .:(f. ,t: '.i:t _Hj mr ?t~ !YJ 
"ifiU/1 A1: U;J tf'1 ◊ 



0707

····r·······--

\ 
\ 

8 

/ 
i ; 

f 



0708

\ 

101 

' ' /<·· \ 
'· 

, n .......... -.,_ 

/ 

\ 



0709

10 

1 

l.O 



0710

1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 3 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# 

17/699,555 

Title of Invention 

RECEIPT DATE/ TIME 

11/26/202412:39:51 PM Z ET 
ATTORNEY DOCKET# 

U 020968-8 

ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING THE 
ELECTROCHEMICAL APPARATUS 

Application Information 

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

CONFIRMATION# 3466 

PATENT CENTER# 68128012 

CUSTOMER # 140 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT PAGES 

U 020968-8 202411 26 
4 

ids.pdf 

NPL 1 PAT201909051 CN2-
OA1 .pdf 

7 

NPL 1 PAT201909051 CN2-
OA 1 _translation.pdf 

6 

NPL2 PAT201909051JP1-
OA2.pdf 

3 

NPL3 PAT201909051JP1- 3 
Notice of Allowance.pdf 

PATENT# -

FILED BY Olivia Stanford Cato 

FILING DATE 03/21/2022 

FIRST NAMED Xiaojing Liu 
INVENTOR 

AUTHORIZED BY Janet Cord 

TOTAL DOCUMENTS: 12 

DESCRIPTION 

Information Disclosure 
Statement (IDS) Form (SB08) 

Other reference-
Patent/ Application/Search 
Documents 

Other reference-
Patent/ Application/Search 
Documents 

Other reference-
Patent/ Application/Search 
Documents 

Other reference-
Patent/ Application/Search 

SIZE 
(KB) 

1313 KB 

1351 KB 

991 KB 

455 KB 

208 KB 



0711

US20200044234A 1 .pdf 

1 _CN203733894U.pdf 

1 CN203733894U translatio - -
n.pdf 

2_CN207303603U.pdf 

2 CN207303603U translatio - -
n.pdf 

3_JP2018018646A.pdf 

3 JP2018018646A translatio - -
n.pdf 

Digest 

DOCUMENT 

U 020968-8 20241126 ids.pdf 

NPL 1 PAT201909051 CN2-
OA1 .pdf 

NPL 1 PAT201909051 CN2-
OA 1 _translation.pdf 

NPL2 PAT201909051JP1-
OA2.pdf 

NPL3 PAT201909051JP1-
Notice of Allowance.pdf 

US20200044234A 1 .pdf 

1 _CN203733894U.pdf 

Page 2 of 3 

Documents 

Other reference-
38 Patent/ Application/Search 10196 KB 

Documents 

11 Foreign Reference 2090 KB 

1 Foreign Reference 217 KB 

10 Foreign Reference 1836 KB 

1 Foreign Reference 203 KB 

12 Foreign Reference 2782 KB 

1 Foreign Reference 196 KB 

MESSAGE DIGEST(SHA-512) 

323210FE5276D97DE8AB4D62E7C9597076D414B2407CC5F74 
319E0F2B080035C86BBE11727C890FB66DB15A3247B6882D2 
82C292A606BC771D797F53B0FBA6E2 

B811B0470534428E26017F148AF99B4B928546666A58DF43F7 
6382699A9BA26B7EA3CF5EE6FD8E94824206932448566704B2 
53ABE0BC22F01DEA97F6AC7B659F 

39094CB2E4B015AD29378077BD8A162576AF922075A6302668 
EAB1B6386EA4511EEB126E4B35B3739184992BE1022E4AFA3 
6EB10AE057893914F8B15991DBA82 

07D1D0F53389B4D336E16BDDE32C6A64132B63D2BCF842477 
809F471C61D2C0CFB43BD62E77BEE5A4E859CE85E472B49B 
1960C660752A6A9FDEA5F442AD56DF7 

EADE9BB07D52DBBA9E785270ABA4B3C8641632B75F3CD0E0 
16DCC591AA5D537E8FE29B2AD17E0781E99E8C509453BD25 
8D0C58497D4CB9176EC5A17126AE875E 

C7E49B5BA481F380FF5CFA9DD60AA63D319FC647390F79CC 
3F8B714BD17F5D80FC0DB4E3C9343B640FDE86DAE0BBBEE 
FB50709262FE3E00E92C5F6EF0B5EE57D 

602DF55F2CC732AA7D6B7DEA20B996BEADBF566A36BC4B37 
D52796B0894B7D0FA7CE96FC374AD1FFF0140293198C3F68B 
71A496968AD7F5ECEC5A4376950C726 



0712

1 CN203733894U translation. - -
pdf 

2_CN207303603U.pdf 

2 CN207303603U translation. - -
pdf 

3_JP2018018646A.pdf 

3 JP2018018646A translation. - -
pdf 

Page 3 of 3 

AC0834FDDAA1COOC190703D5035BOC43D65CC6075DA1FFOO 
22E360AB3D62571AB068675943E2AE16F6A97943AF16B1F01F 
9127DA613133125B9E4FD85718D858 

4DF02343A13E076D2AD5E9D3078B59759E04501429EF6B9E5 
1B478AFFF07D19F6CF1961AB1671D32B6A5A5BC9C60643F81 
FFFDCBFE6CB2B76B5C1ECFCDAB70EO 

D301DCE2F2C9D6AD031FC99DBF047EFE4C62DDF9A6D095C 
6DDC6745DC5C4C7A3735E786693DE57E451E242A80229BBO 
DCC25AED88EA6C6B82C4C1B36D594AD13 

85A28533AF2B05ADDAD7F59F4D7D654DD7F03925F2B6B16F 
36D6DCEB20C6EBBE2CC14EC3653CE69193C6FC9EOBDAF30 
B4DAB1DFOA8D102E41233767D4A8ED1C5 

4694C7AC6C25C536356778B1E523D0610B4775F693D7407995 
D837967EEOCC829A43BBFF878173D4B55170C6B83FE1C1203 
OBF3CC6D133D60AA4638BCFOB0304 

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 
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. 



0713

Espacenet 

CN203733894U UU1iurn ion battery 

Applicants: N!NGDE AMPEREX TECHNOLOGY LTD 

Inventors: TAO TAO,MO i\.,1!NGUANG 
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US2021384548A1; US2022278360A1; US2024113323A1; US2024113324A·1 

Uti1ium ion battery 

Abstract 

The utility model belongs to tt1e technical field of lithium ion batteries, and particularly relates to a lithium 

ion battery, The !iU1iw11 ion battery comprises a positive plate, a negative plate, a diaphragm arranged 
between the positive plate and the negative plate, as well as an electrolyte, whereln a positlve pole mm 
piece is provided '>Nith a first groove; a negative pole film plece is provided wlth a second groove, a positlve 
pole tab is welded in the first groove, and a negative pole tab is welded in the second groove; each of 

upper and lower surtaces of the positive pole tab is covered wlth a first insulaUng glue !ayer, and a second 

insulating glue layer is attached to the surface, corresponding to the second groove, of the positive po!e 

mm piece. Compared -vviU1 prior art, U1e HH1iurn ion battery provided by the utility rnodel has the advantages 

that the upper and lower surfaces of the positive pole tab are covered vvith the first insulating glue !ayers, 

the second insulating glue !ayer is attached to the surface, corresponding to the second groove, of the 
positive pole film piece, inner short circuit and lithium resolvlng dangers of a battery are greatly reduced, 

the safety property of the battery on the premise of high energy density is guaranteed, and the lithium ion 

battery can be popularized and used on the rnarket 
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CN207303603U Electric motor car ls with safe adapter that charges 

Applicants: U LE 

Inventors: LI LE 

Classifications: 
!PC H01R13/03; H01R13!50.2; H01R13/52; H01R13/66; H01R13/10; 

H01R31/06; 

Priorities: CN2017.2·1370595U 2017-10-23 

Application: CN201721370595U·2017-10-23 

Publication: CN207303603U ··20·18-05-o·1 

Published as: CN207303603U 

Electric motor car is with safe adapter that charges 

Abstract 

Tt1e utility mode! discloses an electric motor car is with safe adapter that cl1arges, including the 

plug, have on the plug with electric motor car battery discharge mouth accordant connection 

and the electrode slice rnade by rnagnetism conducting rnateria!, tr1e connector assembly rnain 

part is equipped \<Vith switching mouthful in, be equipped '#ith the first circuit board on the plug, 

first circuit boarde!ectriclty is respectively connected tt1e electrode slice and is led electrical 
pillar, is equipped with the connecting ho!e on the plug, leads e!ectrlcal pi!!ar and is located the 
connecting hole, main part and plug rotate to be connected, is equipped \iVith electric 
connection structure in the main part, and electric connection structure includes fixed plate and 
spring contact, and spring contactis corresponding with the position of leading electrical pillar, 

and spring contact is connected with the fixed plate, is equipped with the second Circuit Board 

vvho is connected witt1 the fixed p!atein the main part, and the electric connection of second 

Circuit Board ls a plurality of to be used for me switct1ing mouth that charges, is equipped with 
in the main part and changes the opening thatinterface position corresponds, Ti1e uti!lty model 
discloses switch -on and open circuit are very convenient, and the insulation sets up more 

thoroughly, and the power consumption is safer, the switching mouth does not receive and 

pollutes and darnage, and long service life is v,,1orit1 promoting, 
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.Tt&H-WfhMg )::.f11lf'.l%{1ML L:J)}:;(!.iWJ{{, ffj•.¼, 

iJJtH· L UUW N 2H .... ?lt18, ff!.. t.¼. JI~ h' L i:1 't~'t-N ?{t. ··:_ 
t11 iw~-, 1r:Nmn:Jvti: rm-----11umr1~, At¼.t~tfJ'FHt 
rJ1 :rllJ!W1i:,. ir:v11::::znn~1 L FiW'i'· &ill'iJ-_ m :% 

1J W, :'.:"8 ft:'f(lj~:'/A . W :::. 1.1:rHfr;:;J rt (i1J ff: W .l!fii J1' t'i0 & 
1fri \ilJ!df ~ >t&k%'f.P ❖ ..ftllf f· f.;\~fi H:A~ , :¥* NJ ;J,fr 

~~u«~lli~~~tf~~~OOLE~m"ffi 
;Jut;:<:.f.?. tHL 11::J1JJHtHn1 fti 1Uik1N n- rn # WH!ii 
·;n :tt1%'UK:l;E, )}J';;' i1J t1):;:):.,::;1,;i1,.L•Etd'ililLt: k½ }ti 
~W~iliOOAffi,*W«~~~A~oo•#~~ 
,lif ~ll f t'l f\ii ,t,}8 [~) 't' ~1~ t:t Wt, !A bJ lJ :* JX f'C f lJ 
Jfo L.!'!'0tfat•.n,NUll ._ 

(iO) flttlZ 0i's-.\% C\ 21):17:J:;WH C 

(45) fl.HY: 0{§- B 2(1l 'I_ 07. 2:3 
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') .*{,:! .<Ii' i::U ·;'"lj :Jlf ;l> l fiFr' i)Z (;.(; \:ljl };if .:j·:-, '-1] ;·,tJJ .tJj::i;,:'1'1'C.:/t: ::c . fi!1: i;-l' }'ti .... :t'ii;'."t !•<> rv !'1•{1 •:,i\, f.U .. ;_ .. ::r:. r,rr 
.,_.~ ·c ~ .... }:_ _ _; ·:.A r .:~ -.J\. -~ ,',/ <"-L :., -~ Y.: ".. :~~r t-:1...: 'f !_.,i ~ > ..... I '.t --!-.• u .. J ~.u' ...:.u .. ~.; .-.-.-.-~ ~-{ .. w • .,.., ... ~.,.la'!-.-• .. . J .. A) .. z . .l"-r J •'/ 

itws.:::: 111'11:\Wr:i<J'&Ht, /Yi;t&Jf& ::::f8t%JQ}A1Y0Knt·J< f))Jrt,ti',i).:::: i''HW\ffr;J l(.lft, 
•)) ;1:1 l,l/ j;J I1j :cm: ;!'; I i.t· '} ,m·.1: ~)"!'if[ ·1'ifl />( .::1··:. 1±1 ,:,1fl ·q· ,1JJ:' '(1·1: ti:: .:1:: •• /(,ifr' .'.: _1~_ }1\,· ...... !(_'.·.? .. :_;_;.:,<'.: .• · . . 1'.•,·.Ct .r._'_: .'r-r1,· ,.f.ih,'.,v_·:. tm.,,: ... ~ ·; :-:.. 1r.l i.-•,-·r. ~ .--j'<. ~ .. )(; .:.._. ,_/ )-.J:.). ·• ~·:E )'•"''J . Ll] o...J.~ J<;w '- : .... l. .. .. (l ~~ _ ~a{ "'.l'~ ., ""H . ...~ 7l 

··1 tj.:I lV j:;\] :-f1j ,lh ;-1::, I !:i(r.:;j' {,(: tm r)r .:J·,: I'") '.'tl' j:hhtY1]>1i!: :t·:. 1''r1··,-_:K 1W. ··· 1,'ll'I" .. !;ilJ:,.·r:1<11.j.1,1'., ·1,;lj /'i,F"r •,:;f,:i·t:: :/;J:4 ·-~ ··, . ..:.l-·n·: ......... ,,l .. /;,, .... ·-~:J .... ..1 • . 1.1 .t.;..i'.::1~·~_:f~:MJ ·:.:.,.1_.:;~·::;,\~-·:,J ~ .. · __ . : .. ,'/ .-"-.!..;.>1:J ,---- ,f.·.,E--.i l-.i, •. . ,. •"-~ .... i.:x 

m:1.n· ~l(J <1;!ii tfJ i\Jj ii\ ;t l'Yr:Hl iI:mlHtH' EtJ -t:df r}b 1 /·,1 ":t "l, l\rd&:!t\ · l'.rJ~Wf1~ 1·1· 1 ,t, f1Jn1r:US ih ,m ll~ 
).'i · 1'·1·'.J. • ii! {,1<J Wi ·I@)· V,1 Fi'1· \~ -f,'"1 *JI, F~ !'1· !'l'.J· I:'._- .nJ l'1··{j l / ,1 ":l ........ l .• 

. • ~ ,,,. j. ~t . . -· ......... .-....:. ..... -·..,, ►.• ........... :1":,._t .. ~- ..... ~~ ~ . . . ' ... 

fi. ttH~i;.}.\z :H 1.Lf.: 4 .f.ifd£J1<J 1~l1 /}J; !lJ itl~, J!Afrtiftr::r -lfr ,:;i::?tl PJif~Hn 1l 1,c., 1-'tlPhH3iEHi 
1M 1.'1· <'1,'.1 - , J1'/i: r<,:, ;,ri 1t;,;i1· ~~1 ;.,r1~v, 1·1-~ tl'!t-w1 1

1·.,;· r~<J•tt nY r~<J ·i ..--.) 1.,i--r 1.i' M · n•1 1,l}1r'J11 r.t.1 ;L', ~!1.11,.:,-1'.if'. .n"i N·s· r:i't 1.'1· f'lJ 
.. J_ .... _, ,_"' .t.~-~"'}-L-, ... ,._..._ . . :J:: . ..... _ . ...._,-!:_/, i .i -i: ...... ,_.-~-i _ _..,.,,1,/ ... ::t:.,/J:·i-----,i----r:i:.~-i~ .,l.·~ ... · N-.~·-~t•·.x,.J_ .... _J ~ 

G • .nu1t1x:¥1nit=-Jt 1 wr1£ ti-01~nil' r 112J1t, Jt'h1tiEtc r- :1w;1,1 ui ···· r1.riwHt1 K:rtr ttWr:i£ iFtfi 
"''- ]T ,, j' <'· J .,. . . , .. , .. ,.,,,.. ''j •t· 'I •'l c'·t• .. ,, ........... I. '"'I. jT ,, 'l .,. ± ., "[' ,.,,..\ 
{N:.\·frJ '(Jtt.·'., l 100mm, 1Jf>1i.;~t-·t'~. ,1't'!h'JA>tt ::UYP15.J,.{li.{l.:.,+•tMlUt:.,: l 10mm ;;}r.hH.f; 

f =11 WM tr'.J K !:!( lt .f}rJ:£. J;( t& !'f.-zll !iJ Kri ,J,, 1 '-100mm, Hr tt :4'; .::::.11.!Jtli !YJ '>%: Jjt tt1}1r it :Yt t0. KVT 1\(J :;i~: 
A.ti< 1 '1omm" 

7. :f1Hlt(TIJ}1J:: 1 W1 )&t!'H1Vt'.; f·riJftL Jl47i:W:{E r dj/r;1£t(X- ·[11Hwr:1tKJQ l:Ulr:tf 11.JBi: 
lil"i.l-'-1'1-:-1 ,,y !.fr..,j, 1 ·'-·1 f)l'l- .. "'· .fifcil~.in .·.·.·, [lJJ.:U!i !''-'.]-((. i.r-·· !..[,' r;rr+l.~{;'1 Ml, IWi P--,'.,fj i's' p}· /l\ 1 ·'· 1· 00 r .v,, I . ~ ff~,• .. ><,. . ..\ \,IYn,., .• .'/I /J. .,•1~ ......... ,H l. ~"··"~ ~. ,./ .. ..:'.L ..,., ,.,x .. ,., .. ) I .l .. ~ ... .Y. . . .,lll.U,, 

8. Ht!rrilt:Vflf%f .. 4t J JJrJ:£ f:l'bti:ll ;<IS T rtr.;:fu, Jtl}CiE!:E T· :Nr:1&;ht ·········WH3/i fJ{J/WJff ,J, DJZ:W T· 
J}r j:£ iF .{9t%V:\' i'n !W !l' , l~rr jJ}UL Y1HW i'tJ 1¥ tl + ·r- }])( '1•} f f?r-J:t fh .jfJJM H !'f'.JfW 19i ,. 

9. ttHJtt..t+1ni\¥ 1 .wi J:B ffn~n Nt :r ru ;ct~, ;.tr:r1i,fo:.tr:: r :Wr:Hrm · ri.1:iw11f1:t.ftfil'. LtJJiiBiEHI 
i}Y p: f'j'.J lt;f tk·);· i) t')t')0'"·() l i111u. J~"i'.l:- (',\ . ii.!j:iWHl1•1:,;>,:~ If!' t+: 1.;,r,~.;:J,' ';1'! :il;'f', :11Y1 [T r'1'':J fiJ ff'L( "1" {·1· r1{);;:;···q i l"ffi ·:/X· i ~-Ji C-._ ..,_ 11...~ •.I r • • , , ,• ,.~_ .. "Iv ···•J···· d:J !-t,... ,i'T'I.,,_..,,.__ ,·)....,l_,. ,,\:J.~.· ..._ ,)\, .,,;<..·· -f -' J ........ /•--.,,. ,. 1.., ,\., '-•~ . tJ ,::, 
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[0001] 

[0002] 

ll ?/ Pi. H 1t )ii~ JV ,frf. (tJ $ JJn , fft A~ ~1
'.1 Ji-'~ ..... t· PJJ ~ff t'.): %1 {E Hi}\' K t-0'. ./J !;11 (:]{/ ----· /t H:J'' V) [1.tJ Wi JS] m 

t1(1 srf Jt JW/t ::ft ft lt ii ;ct; r:D wi tr-1 · · 1r,~ rt1 n¾ ;;- Fl rt ::Et 1-t JJU 1:: . :r,1 ~J1J :11 d:1 r L~r1 m t't1 rn: 'ft w· it i/:( 
ik ::..r1· J; .0,.1 lY f1~, • -i,,J,1 ·'1·:H ,_Yr f1~1 h~ ;\:1 ~t". 1:~· t,·rr Ac17 it~~ t1t, .,i-::i_., \.1! /A "i,1 ff; J,;l!r ;:r1-,i-1i,·: !~?,>1 11•ifi ,_;-1':. rri,· -.-1-,ii, Y:: -.~J, 11,-,;·i rit:.· i·1fJ 1~/'.11 
.·-...~ •. __ .-. ;i>,!.._.._. ,', ~-~-...- .,. .·~ ....... .!' XJ~.•--1·~•1-1.,-.l ~ /7' .. ,~.-: , .. _., , 1 j ). ~'-'"Ju,, ...... •'-./.?...,,-.- ) ,.1::.-..> _;.,r,, '-·) !. •· .. ~., ._.,,-...,1 tl. ... J-J.,, .. 1.- 11/.> 

~ftHtfi~ pg@ 

[0004] .;;j,:\t:NJ ithiNt\!J u (r'.J{t r dlX•tJJHJ t1£A.;:f/J 1;;;:1, WiHMOt- -f~11}t:Ht'}i:n'.i~iWi~ y; 1::'i't.lif 
frti1m ;@; r r:tt ~'ill.., 
[0005] }1 f ;(b :ttl ..!::Jf Cl (r'.J, -t~ ?t Jt Mr II}.?l~ )fj !1[1 f ti ,f: /i Jt A~H /t& f IU, 1th, ·tL l1t1[ {it J:\·, 1J~ 
Ht .it , i\t W F !Vi;~ iE t¼: Jt· :fl:fWi :i£ :flt t& ft ::.::: fr,J f'l·a !Wi Jltl , ~iJ. .& rti, fi# Ek , }}ir it i [ t& Jt N :J% i r: HH1Uft 
{l, '[:fj·):'.;:/c :'iJ1~·Pt 1·1:: f!H:1t •1'H·1·t); i·y1l'i t'i',(J ij:'J.i,g ~{Ji 1'1· -•f·rr,1:: 11'.<f}1-TI:' /ifi·1.:1' -f/1 fF', N f;J 1:,r; ~'I f}'f.,{!,;_ ~·,f. ii' t;(.j· )t , :,= . ).:- L-.l-..., .- ,,;]_ ..• l"X .-· -.... . ~Ji:.: } .,......... -•! ~ ... _.,. ,.,:,.,-,.,.. ,rt,, .• ~- ., :>X ,,.:;a;,,. . . / .. :;_; . .,. ...,. 1,/,:,;;,.., , ,._ ____ -Jo 'J ·( .-· .,,, l.,-..., .-· ~ .......... , . ~, :,.;,, 

IE i)'] it {ft t.& t!U:tis H~ :& lfai'l}J '.ift w /!ttPi· .. fl[ 1/i tii @lf > A)f;)Ji !E h¼. .Mt!:\' rt'f'fff;Jft -···· Li 1Hm • Bf;£ 1:fi 

:k,J', M? n r- YJ 7/ :f:r ~q _ -.1:11 tii1, rf1::w ·i·1.-: :1k.H :1k.H.11: Jrr~ :1't .:J: 1li:1* :'i\,· -·-·.·.·.• 1111+1~111k, 1li'.·1J,:; fi'.1 JF'.r t,·.Vi _ri: ·Fi'!.+.:~;; .P.: 'i'. .:X.~., .... ( -.-.. -.~ .... . I:·:·!. • -~ ' '"·' . < ..... _ ••• /X.. /X.. - f....... . . , ...... _ .. ;.i: ' ', .. , t -J • • "'-'- .• .. • /X /).::.. ~,, l., ~ 

::1~ t~~ --- ''LI) J-;ttr ,},, f'if1'·iA i]:: _l:,:;; _l,p; .·.1c:1:: 1·1<1 l., --i:·iJW /,i·~A} ·11(1' [, .w~ ,),; fi· ti"!. . ~'-t,'ii 04 !lO [? ,rif1--i\ tt ---- 'HI ~1:f! v-. ,+ /,)_; ..... :C.>1-:.r , ...... ·.-.-.- : Hi -~ , _,., .... -:L :i:. -.~ l..x._ l..x._ t . . t. r .--, .-f.--:.. .. t, ! . ·l?ii.-:-~n. . .>1:--1 .-·,~.;. .--:-;:; •... ~ • .-.....-.~-,, .•.• ..... 1~.-~--:1 ....... -.-.-.- 1 , ... ,,..,..--: .· •< 

[0007] 
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[0008] 

[0010] ft":);, .4;:\t}n )(j1·rtn.w. 1:!J ::r r!Jj1!1 ttJ .. frhtHl 'NL16 Wt .... [fl_j WW ff) ,11,G-:tl] .0H£ iLtMJWJ\· (;{J 
. !',. . ! . ··1·· f·l {'-~ ,-;-• '-k- .' J Jc' r'·· ' ,· • f' ·1~ .. , .. '' . cl<. 'J ·•·:· ... , .. ,.I ft(·.)_,. ·1·· -1:,-, 1·1'°' jl , I £/ Ji'·· 'J i .. , . '1 

· · Jiii1 i 'j .I .: ,RA'.:: ,'.iiVl',' IH (t & )i lt':J.lfl 1. 1U\U:i'0' Yji~ ) HJ M' 1':¾ .J.J .,:, r hi .1. .:1:lt Kti" f:M r;:: .£ H·J 1 .. '1 J/ , , 

0?tts?K :. 1lJJ m 1t1 1·1·i ,c,,t1J 1JLH~ 1;ti t11wt1t(r1 - · NM ( 1j th .wztt-lrrt t:1>:r:i<n<Jt'./i 1£11 :ti ,if 11 rf.J ·1:M) t'n 
f!Eil\ )Jl'.iii);£f;ti, bUJPt !YJKJi'. ftb 1 /4':J/·,1" 

[00·1 n ap :)l -11IJ/f~)fl:fUL:: r111H¾fr s1J H 'iW (C1FW:Fr.f1J JkF.U\· IFJrt1 1\rJif¼fr, it:FfMt:{~1R T ,ti 
'·r' ! l ··"- '·J"' (!-''" [{" r1-r-1ir1 -id}'. 'r~ '5." ·r• ... i;·, J ! '·'" -·--11 ·1·J· -i;;, ·;J-· '•J,1 /HI '% fl'' 1-j"I 1···· l,·l• ,i, I· 1-,··· ···r·· ,.,., Wi T' ·•l" 't., l t1• «·"' 11 .f. .. _~/f f·'-- :·.- .-:~nt:-: n;\ r 'J --·-- -r~) r::1,., ft~· J:-l.•~- :{ :i'ffQ ifi 1 J· ' 'r l~:'.i(; !-1".J ----~.:ft,. ,:.j [J) .0:~ ~t:~~~ ... fn 11~.,.. "'.:~"f--..'"' _,.:~~- l.fi. ·}:(-'l,t._,. )•<:,f -l Ht1.t:( 
•·1 Lj•'--H·•,,-,.-,,1, ,,., r··-1 l l'k{-" ---~ '.'-. t ,1, I/ I. [.'fj j < :r·-• -,-- l ··""' I"' f ,, "· 1-r1··1--· ···; ·->+±·rl ·•·1 ---, ' 'l '/ t;.1_,jr)':1-,'ii"'h-::l+i, ii !t' ,1.1,itt J ~Li !,;•tl'Ji'J PS .\.1., ·d:-1'1:~J.?z! !A',,.,"-~·;· ·1M nu1,<E , , tv.·Wf ;21 -· J igr!l~IH 

tr rn:r1r fit Ht½'~ nr., 
[0012] 

[0013] 

frtl [(: ti ,J, L .. , ·: 00mm, HT lt m ---- :Jl tiHfJ '.t.'.Jk lt WfJ.11 if f~ ti;ur fa½ '.i:{U°¼'. }.:_ l" 1 0mm ; J)lr HJ.I) : ~ Pfl 1-\~ 
!:i<J {(.N'. l:!::Jr :UJ 1ft 1::It m Jf !'1{J +UQ 'J', l ' I 00mm, J..~'i'.l-t ?-iS .:::~ l 11 ! ·1'W! liJ J4 !SL l::t Wr .i.:£ Vt t& m Jf: i'i'(J 'ti!'. Ht:.k: 
I .. _ l 0mm .,. 
" ] ft ,1. +···,'Tl ·'1·- '•'' /:11'' .. , .. ·--, < ·.i ' 1 fi -,~ :-,·f ,·,~'" ,.,,.. 1· 1i ·-r- ·' I' r'·· • ! -~- '·i' ····· <r, ci-»· J • '' L00'!4 ;°\' f;J :q; :t~hj :f L',/.fi'. /z':\ r· 1n;·11~.1l'J -_ Vc\).li;, J\F[)}S on . l m fi'J r\: i:1 t::::.:;JJ'f.r: 1LtY.'J% 1· !N 

)%:.mt-·), 1 '1oomm, W!:1:B?H. :JJHWlts-:J Kfcil' ltWr:i&]tt~WiJ:\ f/J'tJl 1J, l '! oomm,. 
[0015] 

roo16J /':'.i '1,1 ,:,k :;,,t ,i'j:'j '.'/,fr"}('! -~11 ;f,1; .:r- f.l:l i'lh r.1'{1-----· _fil1 ,-~_:';r 1').l:. pr{ iA.~1:{;,· ······l·.;_J_·1M.~ "1'";1·· ::;_,_:j:,•: !ff f_:1' f\r1· .;·s( 1·i:: _Jt:/_~·i1f, .P: (_j'{l 
.. • •. /:,. ! _,-...., .. :.s. ... ) .. ~ ... ,- ... ..._...,1..~,. T1~_ ........... 1.,./,-, .... ->1 .i.,t t. 1_.,.____.~L>-.- _.,..:::L .... -;,..,....,_ i!., 

Vl-tl), o. 005~·0. 1mm, }9r:l&.WL:r1iH1'¾flhf~~..lfrltf.VrJ&fh1K:J2fQ:(fJ!Wtltk o. 005··cL lmm., 
~ ] 1·1· '·t-·}·j·t·'··.1l·" ): '•rt·i··n-·fJ'····1 !·····v,·w·1T'' 1 ··,----·u·_J, -1•······ t ··,,, .,_, ,,.,,. M··•~f''· L0017 .f >lJ ·--· :.,Lfl 1:L1;;_, :;+'~?(1 .;1et.1Jll.i:...·d:d·.hdJ.,: 't·ll'J. ::. 1' i'--'l tN·HtL ~-hi i-fo:;iJ .... ?81'?(!1:-l 

M1&.li~HM 
[001 SJ 

[0019] 

[0020] 

[0021 J 
[0022] 

[0023] 

tB 1 )J.+.::tHJir1iti'.0'::inf1>t l r\· 1f}t.iEtii}\-f:i')i:[:Hi\ffl" 

!Y1 ') >JJ .A: 'J; f.T:1 ~Ii' }fl) '.:f1: f"'i,tlW ·1 r:f:i r~:1 f;'1 .1-,V- i-11· i'.·1·!1 1T 21il w1 .. :-;.---:J .... ., _h :-: .-.... ~ ., " ,:.i:.. ..x., _/' ... {,!:!;. 1 • .. . ·I.,, ...... , - ~x .· ~ . .. i.. l>r.1- r:-. .(1 .. 

111_ q 'tJ -,!,-- ";j,-, ;:,·: H~ Jf• 1 ,-,~-· :'11;l,ij' ·1 1:j:11·'.,{, ··[:: :i,)1. J:'· NJ .f,Vi} }Ji! f:fl" f::,.1 ,) /· .tf""· )...;,/· .; ;;::-·J ;~1t_~)...:iflli fl~ J.} L .. c~·x_. 1 ~1 ,,:~ r.1..,.r:n. 

m1~*~ffiffiAf~~~l~~~filttOO~m~o 
If! 5 ,1/,J * ?( Hi tir :iw '.1~ hill i?JU I l1{J H1] tff !:fl ,, 
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Hj , ff{}&:¥ ?r Jfj J1r J\·~ (1<1 Jl fi; ?t tt /i .:S; J:j: .,1 ~ Fll ·J:·j]l; <• 

[0024] ','l:JtiH l 

[0025] 

,·ll,'!•>·N, ± .. , ... ,, •J."•t•"•t· j: ·<·r,<·r,1---- 'f'l'l·''c-','.,•,~1•·'j '""}'/'' 
lL?\xY~~,:iit 1·i 11 \1· rm il'J J.I.: t.LVl.%/r 12 flf 1L{td/z-l l'.1, ::/111z r,· 2 t~,fri :ytf.~,J:,/t ·'.>f 2 L r'.i\YiEJn 
t1H:i:< •?ii{*, ') l .A.'f. ·1·iy1· 1'1~11;•"1 if; ft;;: J '. ')') .llJ ·1'i'1 :r.1·,;:5;1:p; Jl ?·1 ·1·1::t,H 1Wi 1·1·-· 1 ·> L ?} \;? fJ'1A- • Jrn t~ J ,1 frr W,_[l"l;'i ):~_.;f . ..,.l/.~, ...,, -C,, -'- 'J .. -. l,)\ .. ,.:_r..,,, I ....,...._ ) '-~·-... ••. .,..,,,.'l, . .-,.;;,,. , .... {),- .. , T',-x;._Ji,J,~;, = _j __ ~-;,,;,._·~·-'·•) /)"" ~--~IL, tir .•"-.., T~'.X.,:i,.J~ 

Fi· '.) ') l- ;_.!} Wt -.;_:i·· tr~· . 1·u-, J:;W ?-:1 ;1:: Jgj':H 11: ! '1 }W}_i" .·.1·· Nf . i,Uj :P~. 1 .-1 rh 1:'1 -f.t~· Jlf_P: ',Vi ,\\!_,),.£, :.r:._1I\ - fiJJ ., .......... , .. .. 1., -:.A.,-:-:. f 7-1.,,, ----· ---• )~--, - , .i __ t--:).:.. _.x- _.__..__, ,f..., f.;,.:. _;•FJ ,---- 1t·.·, ... t .,. ; _.1 . ..,.1_:,_.,,,_ :i_.•A t J....~, .fri .•"" l >r~·------,---

,!>lj 2 l f-·j~ , iF t~ -t& .q: 1 J !iJ L F WJ -·t- ti lffi J :. M ii ff% · iG.:%ti}'.,'.t .IX l Fi, tf; :. nn t<Jil 2 4 X;j' iii ((J i[ t& 
'fti/( 111·' l ') r'.lJ:::+:- ;:GI ,r1'fD,l"1 l1· w: :::: {;i',i f~t ll.,.,_·, p. 1 t)' 
~---• .• ...,; j.l. f.'.,._ U'.U /'i,. f ,- _..,.., · ;;G.,._.;~lJ._ . ......_ .' .f,..-. '- > 

[0026] Jt r+1 , i'n: :Jef:tJlHi 16 ['.!½ J?:'.Lff k :rw1: :.F.tJ tN 2A 1'.J'.J J;gJ0:, J.n: :Jek!/'.l&hil- H\ H0 rfJf;f 
k J>'.lf) '. [il!,j:W/ 24 fr;_j [::",,It\, 
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JP2016122628A \NOUND ELEMENT FOR NONAQUEOUS ELECTROLYTE SECONDARY 

BATTERY: AND NONAOUEOUS ELECTROLYTE SECONDARY BATTERY 
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\IVOUND ELEMENT FOR NONAQUEOUS ELECTROLYTE SECONDARY BATTERY, AND 

NONAOUEOUS ELECTROLYTE SECONDARY BATTERY 

Abstract 

PROBLEM TO BE SOLVED: To provide: a novel and improved vvound element for a 

nonaqueous electrolyte secondary battery, which enables the further unlform!zation of the 

thickness of a \<VOlmd element and consequently, enables the suppression of expansion of a 

nonaqueous electrolyte secondary battery; and a nonaqueous electrolyte secondary 

battery.SOLUTION: To solve the above problem, a '.'\found element for a nonaqueous electrolyte 

secondary battery is provided according to an aspect of the present invention, whicr1 comprises: 

be!t-shaped current collectors; collecting tabs provided for tt1e corresponding be!t-shaped 

current collectors; active material layers provided on the corresponding belt-shaped current 

collectors; and notched parts provided in frie active material !ayers. Each notched part ls 

formed at such a place that it is opposed to the collecting tab.SELECTED DRAVV!NG: Figure 1 
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2X5 :. :,r: :ff l/i : 
?t1 :Ji ;Jb'{fr rn:, .i~-~ J:£41:::: ·'F 1lt'lVJJrr.tEPJfit41!rn %'{fr Vi-\iJ4r:lt\}1Jr:iHfr fL2:_('.ij, 

l::. ;;:g th Ptz fiil ., 
lo . 4n :j,X :pj Tji :R 911.Jr it fl~ itt ;[;~; . Jt; 'f1 • {E 't.Jf ;~¾ m·:1:t rk,, ;t: ,t, .,['.,, f~{j :.h p\j L , j'JJ-r 1£ {~l tt• JID i9: Wt tr 

f if1· il' ~'I,: !JP it :lE· .rn· !ii ,,,fr il' '/'t'I,: '"' ,Hr fill rn-z·' !\iJ [\ft fifr j)l;· ~le\ "" :>~;I tit· t x' r~f! I.ii'/ i;- -;¼>)•' 1.,,t' )} i'i'ii i · . , • • ::l~ .~.f •--i .J' l,, ) \ .,-.,.,, , . .j.___.. • , • • ::l~ .•"1 ••••""' '••"'- ,• 'rn \ ,,.-,.,, i ...J, , • •·--.,: ~• ,/t- • ••••"" , •'-.~'I .-,\ ~""'' ,•+ --l' ,,J,- .,-" ,• ,'f • ' 1,.- .... L ~•-Jo , . .!'.~ ~"I-

n: Ni H.:rmu, }\' t.rr Ht Hi Nr.0.JW1 .::::i!:z rrun~t.J::iJ r/1 wr;;i t¥L::: ,,;~ m LI lYJ Ni ::l> tm 5r & un J:. , 
12. frn,h1 ;f,;J}t'.At 1 o,[ 11 fir:; iA((lt/ r:t1. ;?; 'Jt 1j 1 • i'j)i:ttj'k1'fl J/1TFJ w lF i,r1·•:;;,R v,% f,N.r,'.:-tJ !1~- i[>fi,{( f,'>-f ::,jJ;--~, 'tA-"f' ..J __ :;,,-..._, ...... ... )(., . .•.• t•~·•' .... ~· ....... -.... ~ . '· i•"'-- ,t-.' , •• :-., ........... __ ....... _J'.:•L,~~~, .. .!'......,,.,t".i~ .. -•"-- ·- ...... _.~ .~. ·"• .-·"'\.. 

T"~}T·0.05, 1J, rw:T20; 

.Nrit 1~Hf' m Lj .i?rHtzn ""- ,:;~-tHt1 JW m n<J JJ nnt m .. A: ·r w ·ro . no 2s , 11, ·r tf ·r 1 

it9; lf-.Nr:16 Ni .:::: ?t 1t1 LK fl'11.l· mr . L ,, 
15 . tn ti -t:!J i~ >R 1 o ~•t 11 J1i2 i£ rt:1 r:t ;t_~; , Jt 1+• , Ph j£ 11.:::: m ,)if: H~ JI H +.1; :1.ili -f!t: iW , Nr i£ I£ 11$1 rn; 

.t-;, Wi jf tn :::: .. Ji'. &f.1 f:lJ± tt: , lf .. i~h-: Hi 1:!1 :c: i1'.J )ffl:tl fi p:,1 .L , Nh& iili fl1A1: t1 fi'11 Hffrh& ;;n-; -;t~ M.; Ht ff0 , 
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,, 
;, 



0748



0749

~ 

[0001] 

;Hr A( r:i<J :;\· 5~ tt jiiJ .!l:fil u t1 {l1 Im , :far: rm h 1t i'tl~'. r½ 2m Hr ft\: Hit i:~11n /W u,t ;t11J 1llt ~t ;t; nh ¥r- ll f11 :ti1 JI:· 4i­
ft ' X:. T ~n j\',J 1T ,;:Jt PH JL 1:1}, ;t;:~ V½ m; J;l:/ £tr rH T~ iJ I ir:{li'itl Y;! Ii;]*' 9( 11: , itt Wti' .l½k f£ ;:H, ;1::; :i:\l ff.: , H mr {}' 1.1.k 

W~J *$fflLl«~~M~~~tt#~4«~~#~mZ-oh~,*$~~-~hW 
{E·ftlt:IH .T ···--:l:ifitI::h· ,. 
[0004] 

[0006] 

Jt /i: ·± ti fl}~ ,, 

[0007] HUG ·*1:11 irt1tlifr1 W1H(1 ,:11. ;1:;; ' tJA,J/;f:: . Hi)=\· ' tfL:: Ht Jc\' l!i ~% JM" :&M . t~i J\· f,:L M wi . #I 
~~,AmIBm-ffi~~~0~-~~w~w•~~-~tt~~m~*a•m~~-~tt 
tt1 Bi.Mt·~ Jp; · \! ?ti t'K , 1B .:::: Hi h· {~, :M 1B :::: Ml il/i:H; , .{E Ni-it -Wi :::: tit i# H; a·~:!\.\ 1.b · ·l K iHi J:. l':-t: 
'.ffi'. h 4L :. h~--t1Js:1 }i}LU .fn :¥-U.t'.ffi'.)~ff It 41 ~ h~--n-: f,J Jtl:U}Jr'.J W°& :. !( Vi4 [:{ " ~% IJ~h'.JJIJE PJ-f H~ #1 · t~ 

[0008] 

MHJHNwi m . .Jt n(1+t1i1:Ma:11A, l¾f.1l(rt :t~ 1k1 m;t1rn·~H,t1'f'.1Muh 1.~~w:; r¥ffktin :t:1/~::t;;_J}:~N~~:::; }ATMtIB 
It it). ;;::; fr~ Ji:± n m1 ,, tlt 1~ , ;£ ·d:r 1:r:: i¼¼ Hti J:. i:Q ti: tr~ tt11:t , /iY i''.~ -N Pt ttt f}) tf~ tl:t: MB , :ill:,. ... *' ih': 1i 1°IJ, 
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Ni" li th::::: f fUJ: ~2- ililJ ., ?tL:~:. }}Ji:ffd?J: .'::J /ifd£ ;r ::::. ·T· tr HQ t'.C i:it , JL -"'.i Fh j£ Nt · 'tJ 11Y HQ tm xi" {Ctl' 
li~ NI:li!i'h ;/::; rt:i {;>tJ9 }I Jf:iJ .. L, .ri.Fd:£?.H ···--·T· :n:tl ihJW;&'.MS: :_ lJ :JJr I::i.z. IW1 iY0 ::& iM .. L Vi Ji lJ!'iff:l:£.?¥1 
-~tt~~~am~ffl=~ili~SMffl=~~W,m~m=~¼W~M~~®~W4m~ 
J.fo . : H~· tt '.t;:1 Ji}l JA , fl. :tnn :f.ff rw :tt tfi ;1::; tr'.J 'Th tit }J 1: ij L , FLtt :(ff; : il§; M't Pt t(.Urr. {E Fd& Wt · · · · · if 1fr 
¥Jt .i-=J'Jlfifi~N·~ .:::: }~)J trT t~ ;2:_ f:iJ :· 
[0011] 

ii'tLL, Ni:lJ; fi({1'1JAV1:l't\:tErW:ttJ.f.(····· /[t{fr Pltr'.J Nd&W-4 ·····??~f{~i (R ((J iDT··r tztfli J:., JL {E iM lfijf:}rjf 
1'1i. ;t: ,+, {,, 11(1 JI Ji'iJ J:. , .wr j£ fa~ w-l m & wr tr Nd£ :mr · .i~ 1.{t1 ri it J}r it.% ===:. :~J -!Jr rtt ;.t fiil nt Nr 11 tn 

[0012] 

[0013] 

[0014] 

[0015] 

J-_., 
[0020] 

[0022] 

[0023] 
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-~1 .:::: t& Pt H :M Ui :::~JtU:fil 1-* , -tr Ni :t£1{f:: ::::: #Ulif.H~ tf0 ?f 'J' ---- ·t it ffi.i .. L Ut'fffif WL:~ 1/i tt 1tM BL.f.Nf-ti! 
A~ -t'..t ii Ji.fr 3£ 111.:::: r?i· N: tu wt Hf r}'.J m ::::: it lfI li ,. i:it JM v11rL tr: Ni: 111 tn ···-- Hz n·· 1j JW :t:£ :P.n .:::: ti.~ n .z. 

JW:tt:iUt <!'.~ m !X f1l9ri-13S41. : ::?!m· rx: rj:i fi-fJ 1~: ~J> · :rt·ffJ $C!i\!J:.t1Jrr.:ffff?H"hl, PJ1:i,t·l¾HPUHJfJ {L 
!Ult¥ :/:.H.l··9S >t ,. 
[0024] 

[0025] 

[0026] 

[0027] 

[0028] 

[0029] 

[0030] 

[0031] 

[0032] 

[0033] 

[0034] 

[0035] 

[0036] 

[0037] 

[0038] 

[0039] 

[0040] 

[0041] 

[0042] 

[0043] 

[0044] 

[0045] 

[0046] 

[0047] 

[0048] 

[0049] 

[0050] 

i:1~ 4 ii·:. rn 7 :m :tJg. * qc1 w1 Y:1 ""' :·,t ht Wtl n<J 1tt ;t~ tti tt'i t\1 )i~ :r2 vH ; 
[t-1S.iiZ WT WWl-4~ rfi fr\t )3 ··--?tHb:NU(l{Jrtt /!_;fr~fiifJJ:;j~·J\[¥1 t 

!~l l hi~ tH T tR Wl 4: tcp ht 53 """ :it it€ 1J1J i~.(J ~t:\ ;/5~,; r.fJ ft tJJ:f; Xli; [fi , 
l:~H l :3)"j( f.-H ·_r :fi~ 1A~~ )}: 1~r~ ·lli JJ ····>'3t:~~1!t ·W)l ~1~1 rtl ~[:\ (fjfi~tta )j"~ t~t !)fl ; 
11114 ;J:, tH T HQ tm :t: r:p m 51 · ?t: htt M [/J !'[i ;t: ilJ Mi .j,5.~! )j~ :@: !11 ; 
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[0051] 

[0052] 

[0053] 

[0054] 

[0055] 

tn 

[0056] 

[0057] 

~ 4_/15 Yi 

PMH¼260, 
,1 ·iKIT270,Nt ·IYH1127l ,))L::t&If2B0,¾"'L:::p,J:fl~281 ❖ 

f!f; 110 h~ l'i1i 11:t itf. {Eth ffit M; 11 rn'tJ tnm J: Ht iii tt tm HH Jf:-111 fn + ·l~ 1¾. iii tt '.ft'.i h'i ll~ f11 ~t~ Pfi IX l 12 ., 

·mtfl'1 u; l 20iN:'.fil'.. tE:!t~fJ l l2t'fJ 'I '.J> e:r;;;} td!\i L' f¥i'Jh}l 20!JJi:fj' tl i:x:i'fi tE!(i'l4 [:{ l l 2t'/JF!" :ff 

+i.if ~; .. lJ')'O ···191--:'; ., {:E······f~?th'ili Wu 1+1 , f!tU/ 1 .U~ 12tH'l½ {LpJ) +:. ii]' pj_ 'J'J 0% ·· 1 :3 % ., tE-···· +\}~;A;i}iliWu 
rj:i , f#Hfl rn-120 tt-HL!3¼F*~ ijH'J, :/10 % .. 10 :% "~ltl +Hl{Hf1 ./2 l 20 f:11.JUffiU/ rn P:Htf , fl\ ;r_'; ff PX J: ?Hit 
futl,ff., 
[0060] 

J'nr1 nt mJ!im. JA, :Wdit 1:1:J. ;t::: ::::oo 1;~ itri HrntwJ n·1 Yuh J}J ,;f., P:i itt it,, ;t:.<:ooN\ ::-~ tN11:tt: , .Y,, mrnt wt 9I 
!Jf fr'.J}Mlhih ;g:r'(J ?x .i:ttffa ., -i':E·-----t~ ::tthtii >{- 1 , fiU.f'!JR l 20fi<:J ilj 1i'i' il hJ U,)",J0--4 x 1 (fS_/m __ {E----· 

t~:,i;:hfE!}ur}i, 1~Hf' J:G l 20ffJ fl:\ q, :f "iiJ i:1, fJ0·-9 :x Hr l 1S/m ,, (f:>·--ft?th"llif.91J1+1 , {l{Hf1 ./2 l 20f:11 !{f \f. 
,wr. f'iJ L), :!:JO·· iJ X l O ·· l lS/ m ,, 

[ 0061 J :Ht! :f.(i} 4~ qi lN 1YJ ..... {t: :0;; %HY1j , f:\l 1P J? 120 ffJ tt '!4tt:hf £ HL '.\'t ftl~D -, Jt fr ·f \W 1.s t:1 f:i£.,H-= 

8 
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[0063] 

w11-~n, l~IJ ll] 2Ni)i~, rt ;f;2otHiJTJ.@i1~-f}:U\ · t&J\-21 O, i~%Jl!126Clill½fo.::::t~.Jt·2:3oft<F:r~'tf Mit1iUrl>t; 
VJ .Im, ~nFH20Fi'j·)3~·, it!, ;s:200:m11:t~0-%: · ·Hf ):\'210, i%\tJJ~1260,r!l ?ft :::::m J:\· 2:mfi\if:l{t:fr: WIT!:&., 
[0064] 
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[0068] 

(i<J _?ii: '.J>im 5} :v:ttfidz '-M· J:::rntv·WT .L Ckh~ Hl) ., ";'jr !jfllit~;t'l½ JG' i.'f{/:~~1.f1 i].'.-120 iir i . .§U~i:tr:r~~,!]~260 

tg ·---- t- 'JX:.trti f1{J 5f ,:!> tm Yr 1& tffi Wx. :1[· i fW t{ Eh L , ill 'iiJ ·fs.t i'!J: .fr:_ 1% .ilt4 2 60 {/J f½. i' 't{ IlU {/J 5i j> i'W ft 

;ll\., r½ :tr;nnt/x::r:fi~H :WUJt'-~~, .:x,trt,it:,:1iJtl!i¥1J (nai U -ttr1t /fffi:":'.'il ft: :t'i!:L f£L:k: T·1. 511,J', =ttIX­
rn,~1 t:j:f ;,';>; (t,ti ·J'h; in •r"'l!,: {H· ,,t,· rt'L lil]ri,J ±?~)~-- ··i'' l ·i ,. 1,'{,ffj !-0,:)· :·j·~.) !,¥! ,,,:t Mi: i#'i :,:~,;. N,.; !!!is: r[1 }\1'.i:~J' Ji; r[1 •M: ff~ .. -1·

11··: ..... 
, ••• l...). •••-./ 1 i.~ l' J}... ;-.;i:-;,. J.,. • .. ·'-. .• . ~ ,-.-. . ..._. . •• •• i,'.f.~ i..- • •-. .... ,,,-1 ,!,"'-., •. I.,.. j · .'~'- s ._,, ,,,.t ,...; .·t ,•.-;.••·>,.,_ ,,,.t ,._'i...., ).,,_._ ~- -- ~ 
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CN109ei24606A Pole piece, battery cell and battery 

Applicants: N!NGDE Afv1PEREX TECHNOLOGY LTD 

Inventors: ZHENG OlANG,DANG QLFANG ZHANZHAO,TAO Q!ANG 

Classifications: 

!PC H01M10l0525; H01M4/13i H01M50/449; H01M50/463; h'01M5CV534; 

NO ·t M50l536; 

H01M10/052 (EP}; H01M10/0525 {CN}; H01M10/0583 (EP}; 

H01M10/0587 (EP~US); H01M10l4235 (EP); H01M4/13 {EP,CN); 

H01 M4/62 {EP}; H01 M4/667 {US}; H01 M50l449 (EPiCN,US); 
H01M50/534 (EP,CN,US); H01M50/536 (EP,CN,US); 

Priorities: CN201811309302A 2018- ·1 ·1-05 

Application: CN201811309302A · 2018-11-05 

Publication: CN 109524606A ·20·19-03-26 

Published as: CN ·109524606A;CN 10952460GB; EP3648202A 1; US2020144624A 1 

Po!e piece, battery eel! and battery 

Abstract 

The invention discloses a pole piece, a battery eel! and a battery. The pole piece comprises a 
collector and a protecting layer. The coBector comprises an active substance !ayer arranged on 
the surface of U1e collector and an empty foil area vvithout the active substance !ayer, Ti1e 

protecting !ayer is arranged on at !east part of surface of the empty foil area, and the porosity of 
the protecting !ayer is 0-95%. According to the pole plece, by arranging the pmtectlng layer on 

the collector,. the contact impedance v-1hen the pole piece ls short-circuited can be improved, the 

diScharge power when the battery ceB is short-circuit inside is. reduced, and the thermoruna\.vay 

efficiency of the battery cell is reduced, so that tt1e safety periorrnance of ttie battery eel! is 
enhanced, 
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JP2012190738A L!THlUl\11 SECONDARY BATTERY 

Applicants: PANASONIC CORP 

Inventors: HASEGAVVA M,A.SAK.LMINO TATSUJ! 

Classifications: 
!PC 

CPC 

H01M10l0587; H01M2/26i H01M4/13; 

Y02E60/i 0 (EP); Y02P70/50 (EP); 

Priorities: J P2011055 '1 ·1 0A 20 ·1 'l-03-·14 

Application: JP201105511 0A-2011-03-14 

Publication: JP2012190738A·2012-10-04 

Published as: JP20·12190738A 

LITHIUM SECONDARY BATTERY 

Abstract 

PR()BLEIV1 TO BE SOLVED: To provide a litt1ium secondary battery capable of preventing 
deviation of 'Ninding of a \N0und body generated at the fone of manufacture of tru~ wound body 

or subsequently.SOLUTION: The length of a portion where a positive electrode 52 and a 
positive electrode tab terminal 20 are e!ectrlca!ly connected ls s!1orter than the \iVidti1 of the 

positive electrode 52, and the longitudinal direction of the positive electrode tab terminal 20 and 

the longitudinal direction of the positive electrode 52 am vertically set fvloreover, the length of 
the portion \Vhere a negative electrode 56 and a negative electrode tab terminal 24 are 

e!ectrica!!y connected is st1orter than Hle widtt1 of the negative electrode 56, and the longitudinal 
direction of Ule negative electrode tab terminal 24 and the !ongitudina! direction of the negative 

electrode 56 are vertically set Tt1en, an insulating member 30 of the positive electrode 52 
protrudes fron1 a case bottom side end 60 of the positive electrode, and tt1e insulating member 

3·1 of the negative electrode 56 protrudes from a case bottom side end 64 of the negative 

electrode. 
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JP2009i63929A ELECTRODE FOR ELECTROCHEMICAL DEVICE AND 

ELECTROCHEMICAL DEVICE 

Applicants: TDK CORP 

Inventors: OHASHI YOSH!H!KO,H!NOK! YOSH!NOR!.,KATA! KA2UO,KOBAYASH! KE!TA 

Classifications: 

!PC 

CPC 

H01G11/66; H01G11l70; H01G11174; H01M4/13; H01M4/66; 
H01M4l02; h'0tM50l533; h'01A150l536,· H01M50/53B; 

H01G11172 (EP,US); H01G11/74 (EPtUS); H01G9/008 {EP,US}; 

H01G9!06 (EP,US); H01G9/151 (EP;US); H01M10/04S1 {EPiUS}; 
H01M4/661 (EP,US); H0Hv150/533 {EP,US); H01M50/536 (EP,US); 

H0iMS0/538 (EP,US); Y02E60/10 (EP); Y02E60/'13 (US); 

Y02P70/50 (EP); 

Priorities: JP2007340307A 2007-12-28 

Application: JP2007340307 A 2007-12-28 

Publication: JP2009163929A-2009-07-23 

Published as: CN101471437A; CN101471437B; EP2075862A·1; EP2075862B1; 

JP2009163929A;JP455700182; US:2009166192.A 1 

ELECTRODE FOR ELECTROCHEMICAL DEVICE AND ELECTROCHEMICAL DEVICE 

Abstract 

PROBLEM TO BE SOLVED: To provide an electrode for an e!ectrochernica! device, and the 

e!ectrochernica! device using the same, with impedance as we!I as !ea~,::age current alleviated. 

SOLUTION: The device includes a long and slim co!!ector 12, a lead "15 fitted ln the middle in a 

length direction of the collector 12, and active material layers 'l 3A, 13C fitted to the co!lector. 

Provided a distance trorn one end 12a in a length direction of the co!!ector 12 to the lead 15 is 

La[m], that from the 0U1er end l2b in a length direction of Nie collector 12 to the lead 15 is 

Lb[rn], a resistivity of the collector at 25"C is p[Om], and Lopt[rn]=·L9xl06p, Laand Lbare ~ 

0.95Loptand s; ·1.05Lopt, respective!':{ COPYRIGHT (C)2009,JPO&!NP!T 
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VVinding type battery eel! and winding needle 

Abstract 

The invention provides a winding type battery cell and a vvind1ng needle. The \v1nding type 
battery eel! comprises a first pole plate, a second pole plate, a separator, a first tab and a 
second tab, wherein the first pole plate is provided wlt!l a first current collector and a first active 
substance !ayer, an empty first current co!!ector w!1ich ls not coated vvith the first active 
substance !ayer is arranged at a first winding initial end, the second po!e plate is provided 1i-vith 

a second current collector and a second. active substance layer, an empty second current 

co!!ector which is not coated with the second active substance layer is arranged at a second 

winding initial end, the empty second current collector is arranged at an inner slde of the empty 

first current collector, the separator is arranged between the first pole p!ate and the second pole 

p!ate and is used for separating the first pole plate from the second pole plate, the first tab is 
electrically connected vvith the empty first current collector, and the second tab is electrically 

connected vvlth the empty second current collector; and in a length direction, a first end part of 

the empty first current coBector exceeds a second end part of the empty second current 

co!!ector, a position of the first tab exceeds me second end part of the empty second current 



0825

coHector, and a third \,vinding initial end of the separator is arranged between the first tab and 

tt1e second tab. 
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1N THE UNITED STATES PATENT ANO TRADE1\·"1ARK OFFICE 

First. Named Inventor: Xiaojing Liu 

Serial No.: 17/699,555 

Filing Date: I1.1larch 21, 2022 

Title: ELECTROCBE!v1ICAL APPARATUS 
ANl) ELECTRONIC APPARATUS 
CONTAINING THE 
ELECTROCHEIVHCAL APPARATUS 

Commissioner for Patents 
PJ)_ Box 1450 
Alexandria, Virginia 22313-"1450 

Confirmation No.: 3466 

Examiner: \VII..LS, 1\.-fONIQUE l'vl 

Art Unit: 1722 

RESPONSE TO NON-fTNAL OFFICE ACTION 

1n response to the non-final Office Action dated 09/23/2024, please reconsider the 

prest~nt application in view of the following. 

Amendments to the Claims begin on page 2 of this paper. 

Remarks begin on page 6 of this paper. 
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AMENDl\-'lENTS TO THE CLAIMS 

Please anumd the claims asfi.JlioHw: 

1. (Original) An electrochemical apparatus, comprising: 

a positive electrode; 

a separator; and 

a negative electrode; 

wherein the negative electrode cornprises 

a negative current collector; 

Application No. 17!699,555 
Docket No. U 020968-8 

a negative active material layer, 'wherein the negative active material layer contains a 

silicon-based material; and 

a negative tab, 

\\'herein the negative tab is arranged on a side edge of a long axis of the negative current 

colk~ctor, 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 

foUuwing relationship fixnrnla (I}: 

tbrmula (I) 

\Vht!rein Dis a rntio of the first length to the second length, G is a weight pt)rcentage of 

the silicon-based material, and the \.Vdght percentage of the silicon-based material is less than 

or equal to 70%. 

2. (Currently Amended) The electrochemical apparatus according to claim I, \Vherein a 

mi-ekn-ess e:f the negati,,;e e1trrenF eeUeel:t"}r i-5 4 j:tffi te- N tun,, a-na the negative electrode 

satisfies the fono,ving relationship formula (II): 

0.9 x (St +2S3) :S S1+S2 ~-;1. l x (St +2S:1) fonnula (II) 

\vherein [[theJ]St is a thickness of the negative current collector[[ is Si 11, S2 is a 

thickness of the negative tab[[ is S2JJ, and S3 is a thickness of the negative active nrnterial 

layer[[ is S:11]. and 

,-vherein the thickness S1 of the ne!!ative ctment cotk~ctor is 4 i1m to 30 itm. 

2 
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3. (Original) The electrochemical apparatus according to claim I, ,vherein the silicon-based 

material contains at least one of an dementary substance of silicon, a compound of silicon., an 

alloy of silicon, or a silica 1naterial. 

4. (Currently Axnended) The electrochemical apparatus according to daim l, wherein a ratio 

of the second length of file !mtg tmb of the negative active nmt.erial layer to a length of the 

long axis of the negative current collector is 0.8 to l .O. 

5. (Original) The electrochemical apparatus according to claim l, wherein the elect.roche1nical 

apparatus is of a \Vinding structure, and the negative tab is arranged at a position beyond three 

layers from a center of the \Vinding structure. 

6. (Original) The electrochemical apparatus according to claim 5, \Vherein a positive tab of the 

positive ekctrode is arranged at a position om.! layer ot1t\vard from the positio11 of the negative 

tab \Vith respect to the center of the '<-vinding stmcture. 

7. (Original) The electrochemical apparatus according to claim 1, wherein the silicon-based 

material further contains a material !ayer, the material layer is arranged on at least a part of a 

surface of the silicon-based materja], and the nrnteria! layer contains at least one of a polyn1er, 

inorganic particles, amorphous carbon or carbon nanornbes. 

8. (Original) The electrochemical apparatus acc.'ording to claim 7, \Vherein the inorganic 

particles comprise at least one of lithium cobaltatl\ lithium iron phosphate, lithium nkkcl 

cobalt manganate, lithium nickel cobalt aluminate, an elen.1entary substance of silicon, a 

compound of silicon, an alloy of silicon, or a silka material; and the polymer contains at least 

one of po!yviny!idene fluodde, polyacrylic acid, polyvinyl chlodde, carboxymethyl cellulose, 

polyethylene, polypropylene, polyethylene terephtha1ate, polyimide, or aramid. 

9. (Original) The electrochemical apparatus according to claim 1, '<-Vhe:rein the negative 

electrode is I)rnvided with a groove, and the nem-1tive tab is arranged in the tirnove. 
\..a ...... ...... .i.,...• 
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10. (Original) An electronic apparatus, comprising an electrochemical apparatus, \Vherein the 

electrochemical apparatus comprises: 

a positive electrode; 

a separator; and 

a negative electrode, 

\,,,-herein the negative electrode comprises: 

a negative CUffent collector; 

a negative active material layer,. wherein the negative active material layer contains a 

silicon-based material; and 

a negative tab, 

\vherein the negative tab is ananged on a side edge of a long axis of the negative 

current collector, a distance bet"\-\-'een 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 l.ong 

axis of the negative tKtive material layer is a second len1:,>th, aud the negative electrode 

satisfies the follO\ving relationship formula (I): 

0,5 2: D 2: 0.6 x G fi.)rn1 tda Cl) 

wherein Dis a ratio of the first length to the second length, G is a i;veight percentage of 

the silicon-based material, and the ,veight percentage of the silicon-based material. is less than 

or equal to 700,·o .. 

11. (Currently Atnended) T11t.~ dectron.ic apparatus according to cla irn 10, where.in a thidmes!J 

ef the negath,e etim:>flt eell-e€tef is- 4 µm, te 30 1:1-m, Wffl the negative electrode satisfies the 

folhT1A/ing relationship fornmla (II): 

fonnula (II) 

\,,herein .S.i is a[[the]J thickness of the negative current collector[[ is S1]], _S_;; 1s a 

thickness of the negative tab[[ .is S2)], and S3 is a thickness of the negative active material 

layer[[ is S3]], and 

v,..-herein the thickness S1 of the negative current collector is 4 um to 30 um. 

12. (Currently Arnended) The electronic apparatus according to claim 10, \vherein the 

silicon-based material contains at least one o( an elementary substance of silicon, a 

4 
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compound of silicon, QL.an alloy of silicon, Hf a sifi.ea materi-al. 

Application No. 17!699,555 
Docket No. U 020968-8 

13. (Currently Ainended) The electronic apparatus according to dai1.n 10, where.in a ratio of 

the second length of the lm~g axis of the negat.ive active material fayer to a length of the long 

axis of the negative current col1ector is 0.8 io 1.0 . .... 

14. (Original) The ekctn . .mic apparatus according to claim 10., \vherein the electrochemical 

apparatus is of a \-vinding structure., and the negative tab is arranged at a position beyond three 

layers from a center of the 1,,vinding strurture. 

5 
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REi\lARKS 

Status of the (1aims 

Claims 1-14 are pending, in \vhich dain1s l and l 0 are independent rn the non-final 

Office Action of 09./23/2024 ("Office Action" hereinafter), claims !, 3, 5-10 and 14 are 

allm:-ved, and claims 2, 4 and 11-13 are rejected. \\iith this response, daiJns 2, 4 and l l-13 axe 

amended, no claim is canceled, and no nevi/ claim is added. 

Allowable Subject }l111tter 

Applicant notes \vith appreciation the Exarniner's indication that claims 1, 3, 5-10 and 

14 are alfo\vable, and clain1s 2, 4 and 11-13 ,vould be a!knvab!e if r(~written to overcome the 

rejections under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA\ 2m1 paragraph, set forth in this 

Office Action and to include all of the limitations of the base claim an any intervening claims. 

(1t1im Re}ections um/er 35 [CS. C §112 

Claims 2, 4 and I 1-13 are rejected under 35 U.S.C. l 12(b) or 35 LLS.C 112 (pre-AJA), 

second paragraph as being indefinite for the reasons as stated in the Office Action. 

\Vhh this response, c !aims 2, 4 and 11-13 are amended to address the indefinite 

problems in these claims. It is believed that the basis for the rejection has been overcome by 

the amendment. Withdrawal of the rejection is respectfully requested .. 

Omdusim, 

Applicant respectfully submits that the present appl1cat1on is in condit1on for 

al!m:vance, a11d notice to this effoct is respectfully requested, Shou!.d an)-' questions arise in 

conjunction ,-vith lhis application, or should the Exa.miner believe that a telephone conference 

\.Vith the u.ndersigned \Vould be helpful in resolving any remaining issues pertaining to this 

application, the undersigned Applicant's representative can be reached at the telephone 

number or email address listed belm,v. 

6 

R(~spect.fully Submitted., 

iShiming Wu/ 

Shiming \\/u, Reg. No. 56,885 
Ladas & Parry LLP 
I 040 A venue of the An1ericas 
New York, New ·York 10018-3738 
TeL No. (631 )365-4632 
Email: s,vu@1adas.com 
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USPTO to process} an applrcalion. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes lo complete, 

including gathering, preparing. and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 

of time you require lo complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Office., U.S. Patent and Trademark Office. U.S. 

Department of Commerce, P.O. Sox 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comm[ssfoner 

for Patents, P.O. Box 1450, Alexandria, VA 22313•1450. 
If you need assistance in completing the form, calf 1-800-PT0-9199 and select option 2. 

l 

j 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 

APPLICATION NUMBER 

17/699,555 

140 
Ladas & Parry LLP 
1040 Avenue of the Americas 
New York, NY 10018 

FILING OR 371(C) DATE 

03/21/2022 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Xiaojing Liu U 020968-8 
CONFIRMATION NO. 3466 

POWER OF ATTORNEY NOTICE 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*OC000000083217932* 

Date Mailed: 01/21/2025 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/15/2025. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

/cnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 

APPLICATION NUMBER FILING OR 371(C) DATE 

17/699,555 03/21/2022 

62008 
MAIER & MAIER, PLLC 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Xiaojing Liu 14850478US 
CONFIRMATION NO. 3466 

POA ACCEPTANCE LETTER 

345 SOUTH PATRICK STREET 
ALEXANDRIA, VA 22314 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*OC000000083217948* 

Date Mailed: 01/21/2025 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/15/2025. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1 .33. 

/cnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

62008 7590 03/25/2025 

MAIER & MAIER, PLLC 
345 SOUTH PA TRICK STREET 
ALEXANDRIA, VA 22314 

APPLICATION NO. FILING DATE 

17/699,555 03/21/2022 

FIRST NAMED INVENTOR 

Xiaojing Liu 

EXAMINER 

WILLS, MONIQUE M 

ART UNIT PAPER NUMBER 

1722 

DATE MAILED: 03/25/2025 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

14850478US 3466 

TITLE OF INVENTION: ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING THE ELECTROCHEMICAL APPARATUS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1290 $0.00 $0.00 $1290 06/25/2025 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C.151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

62008 7590 03/25/2025 

MAIER & MAIER, PLLC 
345 SOUTH PA TRICK STREET 
ALEXANDRIA, VA 22314 

APPLICATION NO. FILING DATE 

17/699,555 03/21/2022 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Xiaojing Liu 14850478US 3466 

TITLE OF INVENTION: ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING THE ELECTROCHEMICAL APPARATUS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1290 

EXAMINER ART UNIT 

WILLS, MONIQUE M 1722 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

429-101000 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1290 06/25/2025 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via the USPTO patent electronic filing system O Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (11/23) Approved for use through 03/31/2026 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/699,555 03/21/2022 

62008 7590 03/25/2025 

MAIER & MAIER, PLLC 
345 SOUTH PA TRICK STREET 
ALEXANDRIA, VA 22314 

FIRST NAMED INVENTOR 

Xiaojing Liu 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

14850478OS 3466 

EXAMINER 

WILLS, MONIQUE M 

ART UNIT PAPER NUMBER 

1722 

DATE MAlLED: 03/25/2025 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination ( or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 minutes 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, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 199 5, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

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. The United States Patent and Trademark 
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's system of 
records is used to manage all applicant and owner information including name, citizenship, residence, post office 
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/ 
owner's activities in connection with the invention for which a patent is sought or has been granted. The applicable 
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent 
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). 

https ://ww1.vg_ovlnJo._gov/conten1Jpkg/FR--20_l_3_ -03 -29!pdtJ20 [_3--0 734 lJKlf 

Routine uses of the information in this record may include disclosure to: 

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law; 

2) a federal, state, local, or international agency, in response to its request; 

3) a contractor of the USPTO having need for the information in order to perform a contract; 

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires 
disclosure of the record; 

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the 
individual has requested the Member's assistance with respect to the subject matter of the record; 

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to 
opposing counsel in the course of settlement negotiations; 

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records 
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations 
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make 
determinations about individuals; 

8) 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)); 

9) the Office of Personnel Management (OPM) for personnel research purposes; and 

IO)the Office of Management and Budget (0MB) for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine 
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration 
of the patent. 



0849

Notice of Allowability 

Application No. 
17/699,555 
Examiner 
MONIQUE M WILLS 

Applicant(s) 
Liu, Xiaojing 
Art Unit I AIA (FITF) Status 
1722 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to the amendment filed 12/20/24. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-14. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.~ Information Disclosure Statements (PTO/SB/08), 6. D Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/MONIQUE M WILLS/ 
Examiner, Art Unit 1722 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 

/ANCA EOFF/ 
Primary Examiner, Art Unit 1722 

Notice of Allowability Part of Paper No./Mail Date 20250315 



0850

Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 17/699,555 Liu, Xiaojing 

Examiner Art Unit 

MONIQUE M WILLS 1722 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

~ Claims renumbered in the same order as presented by applicant D CPA D T.D. 0 R.1.47 

CLAIM DATE 
Final Original 03/15/2025 

1 = 
2 = 
3 = 
4 = 
5 = 
6 = 
7 = 
8 = 
9 = 
10 = 
11 = 
12 = 
13 = 
14 = 

U.S. Patent and Trademark Office Part of Paper No.: 20250315 

Page 1 of 1 
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Issue Classification 

CPC 

Symbol 

H01M rI 4 rnI 
H01M t? 10 rnr 
H01M !I 2004 rnI 
H01M mt 2004 mt 

CPC Combination Sets 

Symbol 

Application/Control No. 

17/699,555 

Examiner 

MONIQUE M WILLS 

386 

0587 

027 

028 

1m1 I l I 

I/MONIQUE M WILLS/ 
Examiner, Art Unit 1722 

(Assistant Examiner) 

/ANCA EOFF/ 
Primary Examiner, Art Unit 1722 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

Liu, Xiaojing 

Art Unit 

1722 

Type Version 

F 2013-01-01 

I 2013-01-01 

A 2013-01-01 

A 2013-01-01 

Type Set Ranking Version 

15 March 2025 
Total Claims Allowed: 

(Date) 14 

17 March 2025 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 FIG. 1 

Part of Paper No.: 20250315 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H01M 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

CROSS REFERENCES(S) 

CLASS 

I/MONIQUE M WILLS/ 
Examiner, Art Unit 1722 

(Assistant Examiner) 

/ANCA EOFF/ 
Primary Examiner, Art Unit 1722 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

17/699,555 

Examiner 

MONIQUE M WILLS 

I r 14 

Applicant(s)/Patent Under Reexamination 

Liu, Xiaojing 

Art Unit 

1722 

I rnl oo 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

15 March 2025 
Total Claims Allowed: 

(Date) 14 

17 March 2025 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 FIG. 1 

Part of Paper No.: 20250315 

Page 2 of 3 
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Issue Classification 
Application/Control No. 

17/699,555 

Examiner 

MONIQUE M WILLS 

Applicant(s)/Patent Under Reexamination 

Liu, Xiaojing 

Art Unit 

1722 

~ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 
CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

I/MONIQUE M WILLS/ 15 March 2025 
Examiner, Art Unit 1722 Total Claims Allowed: 

(Assistant Examiner) (Date) 14 

/ANCA EOFF/ 17 March 2025 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 1722 

(Primary Examiner) (Date) 1 FIG. 1 

U.S. Patent and Trademark Office Part of Paper No.: 20250315 

Page 3 of 3 
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Search Notes 

CPC - Searched* 

Symbol 

H01M 4/386 

H01 M 2004/027 

H01M 10/0587 

Y02E 60/10 

Application/Control No. 

17/699,555 

Examiner 

MONIQUE M WILLS 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

Liu, Xiaojing 

Art Unit 

1722 

Date Examiner 

03/15/2025 /MW/ 

03/15/2025 /MW/ 

03/15/2025 /MW/ 

03/15/2025 /MW/ 

Date Examiner 

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 

DAV 

INVENTOR SEARCH ON DAV 

/MONIQUE M WILLS/ 
Examiner, Art Unit 1722 

U.S. Patent and Trademark Office 
Page 1 of 2 

Date Examiner 

03/15/2025 /MW/ 

03/15/2025 /MW/ 

Part of Paper No.: 20250315 
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Search Notes 

Interference Search 

Application/Control No. 

17/699,555 

Examiner 

MONIQUE M WILLS 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

H01M 4/386 

H01M 2004/027 

H01M 10/0587 

Y02E 60/10 

/MONIQUE M WILLS/ 
Examiner, Art Unit 1722 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Liu, Xiaojing 

Art Unit 

1722 

Date Examiner 

03/15/2025 /MW/ 

03/15/2025 /MW/ 

03/15/2025 /MW/ 

03/15/2025 /MW/ 

Part of Paper No.: 20250315 
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Receipt date: 11/26/2024 

Doc code: I OS 

17/699,555 - GAU: 1722 

Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB control number. 

Application Number 17699555 

Filing Date 2022-03-21 

INFORMATION DISCLOSURE First Named Inventor I Xiaojing Liu 
STATEMENT BY APPLICANT 

Art Unit 1722 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MONIQUE M WILLS 

Attorney Docket Number U 020968-8 

U.S.PATENTS I Rijffi§yij I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS I Rijffi§yij I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20200044234 A1 2020-02-06 Q ZENG et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I f\qg }I 

FOREIGN PATENT DOCUMENTS IRimgyijl 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 203733894 CN u 2014-07-23 NINGDE AMPEREX lg] 
TECHNOLOGY LTD 

2 207303603 CN u 2018-05-01 LI LE lg] 

3 2018018646 JP A 2018-02-01 MAXELL HOLDINGS LTD lg] 
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Receipt date: 11/26/2024 17/699,555 - GAU: 1722 

Application Number 17699555 

Filing Date 2022-03-21 

INFORMATION DISCLOSURE First Named Inventor I Xiaojing Liu 

STATEMENT BY APPLICANT 
Art Unit 1722 

( Not for submission under 37 CFR 1.99) 
Examiner Name I MONIQUE M WILLS 

Attorney Docket Number U 020968-8 

If you wish to add additional Foreign Patent Document citation information please click the Add button I 599 )I 
NON-PATENT LITERATURE DOCUMENTS IRim@vil 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 First Office Action of CN application No. 202210526079.6, dated April 19, 2024 lg] 

2 Second Office Action of JP application No. 2022-543155, dated March 12, 2024 □ 

3 Notice of allowance of JP application No. 2022-543155, dated October 1, 2024 □ 

If you wish to add additional non-patent literature document citation information please click the Add button I B,gg I 
EXAMINER SIGNATURE 

Examiner Signature I /MONIQUE M WILLS/ I Date Considered I 03/15/2025 

*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. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GO\J 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Receipt date: 11/26/2024 

Application Number 17699555 

Filing Date 2022-03-21 

INFORMATION DISCLOSURE First Named Inventor I Xiaojing Liu 
STATEMENT BY APPLICANT 

Art Unit 1722 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MONIQUE M WILLS 

Attorney Docket Number U 020968-8 

CERTIFICATION STATEMENT 
Please see 37 CFR 1.97(e) to make the appropriate selection(s): 

17/699,555 - GAU: 1722 

That each item of information contained in the information disclosure statement was first cited in any communication 
D 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 reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D 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). 

D See attached certification statement. 

D A certification statement is not submitted herewith. 

FEE 

~ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

COPIES 

D An identification of an earlier application pursuant to 37 CFR 1.98 (d) (1) is attached. 

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) 2024-11-26 

Name/Print Shi ming 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: 11/26/2024 17/699,555 - 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. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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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Receipt date: 12/04/2024 

Doc code: I OS 

17/699,555 - GAU: 1722 

Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB control number. 

Application Number 17699555 

Filing Date 2022-03-21 

INFORMATION DISCLOSURE First Named Inventor I Xiaojing Liu 
STATEMENT BY APPLICANT 

Art Unit 1722 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MONIQUE M WILLS 

Attorney Docket Number U 020968-8 

U.S.PATENTS I Rijffi§yij I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS I Rijffi§yij I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I f\qg }I 

FOREIGN PATENT DOCUMENTS IRimgyijl 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 2009163929 JP A 2009-07-23 TDK Corp lg] 

2 107293805 CN A 2017-10-24 Ningde Amperex lg] 
Technology Ltd 

3 109524606 CN A 2019-03-26 
Ningde Amperex lg] 
Technology Ltd 
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Receipt date: 12/04/2024 17/699,555 - GAU: 1722 

Application Number 17699555 

Filing Date 2022-03-21 

INFORMATION DISCLOSURE First Named Inventor I Xiaojing Liu 

STATEMENT BY APPLICANT 
Art Unit 1722 

( Not for submission under 37 CFR 1.99) 
Examiner Name I MONIQUE M WILLS 

Attorney Docket Number U 020968-8 

4 2012190738 JP A 2012-10-04 Panasonic Corp [g] 

5 2016122628 JP A 2016-07-07 Samsung SDI Co Ltd [g] 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS IRimijvijl .................... 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 Second Office Action of JP application No. 2022-543155, dated March 12, 2024, with translation [g] 

2 Notice of allowance of JP application No. 2022-543155, dated October 1, 2024, with translation [g] 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature I /MONIQUE M WILLS/ I Date Considered 03/15/2025 

*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. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at 1r-11r-11r-1.USPTO.GOV 0r 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

PC 6.1.24 
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Receipt date: 12/04/2024 

Application Number 17699555 

Filing Date 2022-03-21 

INFORMATION DISCLOSURE First Named Inventor I Xiaojing Liu 
STATEMENT BY APPLICANT 

Art Unit 1722 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MONIQUE M WILLS 

Attorney Docket Number U 020968-8 

CERTIFICATION STATEMENT 
Please see 37 CFR 1.97(e) to make the appropriate selection(s): 

17/699,555 - GAU: 1722 

That each item of information contained in the information disclosure statement was first cited in any communication 
D 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 reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D 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). 

D See attached certification statement. 

D A certification statement is not submitted herewith. 

FEE 

~ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

COPIES 

D An identification of an earlier application pursuant to 37 CFR 1.98 (d) (1) is attached. 

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) 2024-12-04 

Name/Print Shi ming 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. 

PC 6.1.24 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.W/ 
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Receipt date: 12/04/2024 17/699,555 - 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. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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. 

PC 6.1.24 

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



0864

PE2E SEARCH - Search History (Prior Art) 

Ref# Hi1s 

L1 297 

L2 461486 

L3 46954 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

Search Query 

"20190207212" OR 
"20190044124" OR 
"20180026298" OR 
"2000077055" OR 
"2016018654" OR 
"2012084412" OR 
"2014225326" OR 
"2000106167" OR 
"201904692" OR 
"111029527" OR 
"204809314" OR 
"205828514" OR 
"205828873" OR 
"207 459081" OR 
"110753674" OR 
"207303263" OR 
"105336984" OR 
"207602716" OR 
"110459730" OR 
"107834014" OR 
"1949580" 

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

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

DBs 

(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, Fl, 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) 

(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, Fl, 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) 

(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, Fl, 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; 

Default Plurals 
Operator 
OR ON 

OR ON 

OR ON 

British mmeStamp 
EQuivalen1s 
ON 

ON 

ON 

2024/09/20 
10:04 PM 

2024/09/20 
11:14 PM 

2024/09/20 
11:15 PM 
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L4 22994 

L5 5146 

L6 1154 

L7 1154 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

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 
(length 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, Fl, 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) 

(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, Fl, 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) 

(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, Fl, 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) 

(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, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 

OR ON ON 

OR ON ON 

OR ON ON 

OR 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 
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LS 76868 

L9 39240 

L 10 11699 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

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, SI, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

2024/09/20 
11 :36 PM 

2024/09/20 
11 :36 PM 

2024/09/20 
11 :40 PM 
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0867

L11 2978 

L12 2857 

L13 1000 

L14 891 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 

OR ON ON 

OR ON ON 

OR ON ON 

OR 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 
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0868

L15 3290247 

L16 345542 

L17 65874 

L18 146481 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

H01 M$.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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/09/21 
12:07 AM 

2024/09/21 
12:07 AM 

2024/09/21 
12:07 AM 

2024/09/21 
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0869

L19 32904 

L20 55864 

L21 12014 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

"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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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 ON ON 

OR ON ON 

OR ON ON 

12:07 AM 

2024/09/21 
12:07 AM 

2024/09/21 
12:08 AM 

2024/09/21 
12:08 AM 
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0870

L22 22201 

L23 14565 

L24 44894 

L25 11916 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

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

OR ON ON 

OR ON ON 

OR ON ON 

OR 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 
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0871

L26 2546 

L27 994 

L28 262 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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 ON ON 

OR ON ON 

OR ON ON 

2024/09/21 
12:10 AM 

2024/09/21 
12:11 AM 

2024/09/21 
12:11 AM 
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0872

L29 7379632 

L30 399496 

L31 43485 

L32 69912 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

Y02E$.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)) 

SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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 ON ON 

OR ON ON 

OR ON ON 

OR 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 
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0873

L33 35735 

L34 10979 

L35 4373 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, TH, 

OR ON ON 

OR ON ON 

OR ON ON 

2024/09/21 
12:15 AM 

2024/09/21 
12:15 AM 

2024/09/21 
12:16 AM 
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0874

L36 3971 

L37 1415 

L38 816 

L39 816 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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 ON ON 

OR ON ON 

OR ON ON 

OR 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 
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0875

L40 816 

L41 503955 

L42 51003 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

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

((anode OR "negative 
electrode" OR anodes) 
SAME ("current 
collector'')) 

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

CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 

OR ON ON 

OR ON ON 

OR ON ON 

2024/09/21 
04:02 PM 

2025/03/15 
06:27 PM 

2025/03/15 
06:27 PM 
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L43 24820 

L44 5684 

L45 1331 

L46 1331 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

42 AND (("current 
collector'') SAME 
(length AND width)) 

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

44 AND ((tab) SAME 
(length AND width)) 

45 AND ((tab) SAME 
(length)) 

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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2025/03/15 
06:27 PM 

2025/03/15 
06:27 PM 

2025/03/15 
06:27 PM 

2025/03/15 
06:27 PM 
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L47 3502085 

L48 383244 

L49 36541 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

H01 M$.cpc,ipc,ipcr. 

47 AND ((anode OR 
"negative electrode" OR 
anodes) SAME 
("current collector")) 

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

EE, EP, ES, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 

OR ON ON 

OR ON ON 

OR ON ON 

2025/03/15 
06:41 PM 

2025/03/15 
06:42 PM 

2025/03/15 
07:44 PM 
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L50 17086 

L51 4011 

L52 970 

L53 970 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

49 AND (("current 
collector'') SAME 
(length AND width)) 

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

51 AND ((tab) SAME 
(length AND width)) 

52 AND ((tab) SAME 
(length)) 

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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, 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, 
SG, SI, SK, SU, 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, Fl, FR, GB, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2025/03/15 
07:44 PM 

2025/03/15 
07:44 PM 

2025/03/15 
07:45 PM 

2025/03/15 
07:45 PM 
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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, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

PE2E SEARCH - Search History (Interference) 

Ref# Hi1s 

N1 70621 

N2 7029 

N3 3206 

N4 762 

N5 169 

N6 169 

03/15/2025 08:06:19 PM 
Workspace: 17699555 

$earch Query DBs 

((anode OR "negative (US-PGPUB; USPAT) 
electrode" OR anodes) 
SAME ("current 
collector'')) 

n1 AND ((anode OR (US-PGPUB; USPAT) 
"negative electrode") 
SAME (length AND 
width)) 

n2 AND (("current (US-PGPUB; USPAT) 
collector'') SAME 
(length AND width)) 

n3 AND ((distance OR (US-PGPUB; USPAT) 
space OR positon OR 
positining OR 
positioned) SAME 
(length AND width)) 

n4 AND ((tab) SAME (US-PGPUB; USPAT) 
(length AND width)) 

n5 AND ((tab) SAME (US-PGPUB; USPAT) 
(length)) 

Default Plurals 
Pperator 
OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

British rnme Stamp 
Equivalen1s 
ON 

ON 

ON 

ON 

ON 

ON 

2025/03/15 
08:01 PM 

2025/03/15 
08:01 PM 

2025/03/15 
08:02 PM 

2025/03/15 
08:02 PM 

2025/03/15 
08:02 PM 

2025/03/15 
08:03 PM 
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on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent, 
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 621 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Xiaojing Liu, Ningde, CHINA; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

Ningde Amperex Technology Limited, Ningde City, CHINA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/699,555 03/21/2022 

62008 7590 07/29/2025 

MAIER & MAIER, PLLC 
345 SOUTH PA TRICK STREET 
ALEXANDRIA, VA 22314 

FIRST NAMED INVENTOR 

Xiaojing Liu 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

148504780S 

CONFIRMATION NO. 

3466 

EXAMINER 

WILLS, MONIQUE M 

ART UNIT PAPER NUMBER 

1723 

NOTIFICATION DATE DELIVERY MODE 

07/29/2025 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docket@maierandmaier.com 
maierandmaier_P AIR@firsttofile.com 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 

APPLICATION NO. 

17/699,555 

MAIER & MAIER, PLLC 
345 SOUTH PATRICK STREET 
ALEXANDRIA, VA 22314 

ISSUE DATE 

29-Jul-2025 

EGRANT NOTIFICATION 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

PATENT NO. 

12374686 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 
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